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LECTURE ,UJNOUNCE:&;NT S 

Jr.nuE:ry 23 - "The Crystnllin \7orld c.nd tho World of Crystels" 
By Dr, 'i{, D. Wilkinson, Professor of Uineralogy, 
Oregon Stnte College 

FebruEry 13 - "Cnves nnd Cave J;lwellers" 
By Dr, S. Jr, !Je.yfield, Professor of Geology, 
1infield College 

FobruE:.ry 27 - The nnnual meeting - Rumor stat cs th,.t 'n mugnificent 
progrcm has been r.rrEnged, ~ fine bsnquet at n 
moderate cost, exceptional entcrtc.inment, a fino lecture 
by rui authority and some surprises, SE!Ve thc.t date!!! 

See Por:;e 9, 

IJ£.rch 12 - "The Harney Basin" . 
By Arthur l.!, Piper;· U, 's. Geolozical Survey' s rcprcscnta
tiv<l in the Northv1est for ground water resources, ......... 

Field Trips Plnnned 

J'Enuary 19 - Portlrnd raid vicinity 
Februtry 16 - NC\lberg, the Neh~lem E.nd Parrett lkuntc.in 
l.lf'.rch 15 - V1mcouvcr r.nd vicinity 
April 12 - The soil types in thu vicinity of Porthmd 
April 30 and 31 - l.rcl!innville rnd vicinity 
!Jay 19 - !Jelle.le. rend vicinity 

........ 
Very Imoortt..nt Announcumcmt 

See pr.ge 9, Speak nO\r or for the noxt yec.r be s&tisfied end 
enthusiE:.atic. 

. '• ...... . 
Win A Bi_g-1:.!:ize .. 

The Executive Committee £"uthorizes a price of one yenr' s member
.ship in ea.ch of the follO\:ing contests for papers submittt:d for pub
licr.tion in the Bulletin in the ye,r 19361 

1 - Bost ~1ritten report of <.. goologic:l lecture, 
2 - Best series of five reviews from current litcr~turc on topics 

bearing on tho geology of the Oregon country. 
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THE G~OLOGY OF THE MOU1'.'T .hDAf.IS COUl"rRY -- -- -- -- -- ----
Resume of Lecture by 

CLAUDE ~ ~'00/lER 
. ·- . .. .. ' 

The follo\·1ing resume constitutes a brief_ ~um.ntry o.f .fact,s accumu-
lated from some four years study, e.ncl over 200 days and nights during 
three sununers spent on the top of llount J.dems. . . . ., ... 

The !fount f,dems area embraces ,portions of Klickitat, Skamanic. 1 Yaki
ma and L6'1is counties in the Cascade ~cunt ains of southern \iashington, 
The region around the mountain is drained by four major streems 1 the 
Cispus, Lev:is, Big \"lhite Salmon and Klickitat, all heading at the moun
tain andforking out :i.n their various directions •. The ridges formed are 
notably V-shaped. Inasmuch as the e:oxised rocks of the region are lavas, 
mining and prospecting have been at a minimum, but some mining men say 
it is one of the gtemiAt unexplored mineml localities in the Pacific 
Northv1est. • . 

· The Haunt Adams country is located on the \:astern edge of the great 
Columbia Lava Plateau ;-Jhih covers some 250,000 squr.re miles. Exposed 
in the eamern portion of the region bbout Eount ,\d"'-'lls are these basalts 
of ?.:iocene Age, Beds of sandstones and shales \';ere laid down in numerous 
lakes on'the surface of the plateau, and numerous plsnt fossils are found 
in these rocks •. These lake beds were covered \iith lavas younger in age. 
J,11 of those- lavas and associ!It ed rocks have been folded and faulted 
until they stand ne:l.I'ly vertical·at places. Capping the basalts are the 
andesitic lavas making up_1fo~nt Ade.ms. 

In the mistern portion of the area under m nsideration are sandstones 
and shales doposited in shallow marshy lukes and lagoons. Included in 
the rocks are mmiy fossils and even coal sean s, tho coal bang mainly 
sub::-bituminous. The lm·1 grade of the c6 al coq, led \d. th-the ~1ildnoes of 
the locality has made development of the beds impractical to 'date. The 
rocks in this area may belone to the coal-bearing rocks of Eocene .hge 
\'/hich are exposed farther to the west. -· ' 

In the regi11m southwest of ·the· h'.01o1nt !,.dams area are grani tee - rocks 
which have cooled from a molten magma at a dopth of a mile or more from 
the surface, As the' .molten material cools and crystallizes, hot gases 
and vapors are forced into fissres in the overlying rocks, and in this 
manner, veins are formed •. Gold, silver, cooper and vandium are the more 
common metals found in the region. Inasmuch as these granite batholiths 
are com.11only of great extent luterally, it is possible that the grmite 
south\'/cst of Mount Adans is an· cnit.:.lier of the Cascade belt and is con
nected with the granite of the Cascade t!ountains. The field evidence 
suggests thd this is the case-: , It is rearo nib le to expect that with 
thorough prospecting .of the ai:ea around ~:aunt .Ada~s, ore deposits of 
economic importance will be' shown .fo exist •.. , . ,· - · · 

' . ' . 
; ' 

One of the interesting, and somcv1hat out of the ordinary features 
of the geology o-f· the region is, Potato Hill," a smiill volcano, ten miles 
north of Mount :.dams. It has a distinct cn;.ter and.also the character
istic conical shape. The. summit .. is some 800 feet above the level of the 
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Platee.u on which the hill \/CS built, Potcto Hill is one of severlil cones 
parasitic to I.fount J,drnns, built up over fissures in the older rocks thru 
v1hich the adesitic kvas wera forced up from \.i thin the ei.rth, These 
cones dute from the period of volc~.nic activity <luring which !.rtunt Adema 
itself \/Cs built up, 

In the mi:.ny kno. beds, - some representing f.lows from Mount ;,dams end 
others from minor cr&.t ers and fissures in the surrounding region, are to 
be found almost innumerable lava tunnels, In length, the tunnels vf..ry 
fro:n a fev1 hundred feet to a fey1 thousand feet. Some hvvc "rooms" vith 
ceilings from 25 to 50 feet high, \1hile other tunnels r.re so s:nall thLt 
theh is hardly roam enough for a person to crawl through, One outstand
ing tunn&l 1 tho Ice Cave, &bout eight miles wouthwest of Trout Lcl<e, con
tains a great deal of ice in the form of huge pillE;'.rs, In pl~ces the 
roofs of some of these tunnels hlve caved in leLving steep-walled gorges 
in the sur:ltace, other tunnels v10re later filled with lava which, upon 
cooling formed an int er est j ng rosette formation, 

In a block of recent lava nro some impressions rosombling humnn hund 
and moccasin-clad foot prints, Legendary us "squaY1 tr~_cks", they have 
been the subject of much interest and controversy, i;r, J, H,rlen Bretz, 
of the department of geoloey of the University of Cllicai;;o, in a letter 
to the Forest Supervisor of the Columbia Ndional Forest, etuted that 
the prints hed been chisled in t!1e rock and <1cre not impressions mcde 
in a viscous lE.va, This stattrrnont was b:esed on evidence much of which 
iw highly controversial. 

i:ount I.dams proper, is loc&ted in the extreme southwestern corner 
of Yakima county, It is about 40 miles from \Vhi te Sdmon, \lashi~ton, 
20 miles from Trout Lake pnd a like did; once from Rondf.11. EntrF.ce to 

·the mountain !'ley be made through Glenwood or Yrkimo. c.s well as through 
the towns !'lentioned, - • 

Uount Ader.is, a snow capped vob anic cone, is the second highest 
::10untain in Washington, rising to en elevation of 12 1 307 feet, Its sides 
are steep, the east and vrest slopes being so precipitous as to be prac
tically impossible of ascent. Enoruous ice falls and cliffs, hundreds 
of feet high, !lre not uncoa"1on, Both the north and south sides are not 
too steep to afford fcirly good'tr~ils for hikers ond even for horses. 
The slopes of the mountain become steeper as the sur~"it is f..pproached, 
Around the base are mir-like benches \lith re e.rly fl ct tops. Fro::i these 
the mountain rises abruptly, the slopesnot being steep, however, at the 
9 ,500 foot elevation, On the south slope is e bench the slope of \1hich 
is very gentle, in foot, almost flat, but frol'J this bench, the slope 
increases up to the first su.n::iit to m1 elevation of 11,500 feet, Fror.i 
the first su,1Jt1it :to the foot of the lo.st su.:imit, is .: l>-rge flat nearly 
half a mile across, The last sw:irJit is steep, h>:.ving s:\,opes of about 
35 degrees. The r.iony choiges in slope con be explained by the inherent 
differences in the. ro~ks of tho Yarioua parts of the roountain. \'le know 
that the r.tore basic the r.togr.l!l., the oore fluid ond r~obile the lava; while 
the rnre acid le.vas, containing a higher content of silicE.1 will not 
flow far but will often be exi!;ruded violently into the nir 1 settling as 
ash, lapilli, borJbs, etc, Around the base of the r:iountain the rocks 
are crystalline with recognizable r.rlneral cryd; als, These rocks are 
dark dolored cndnot excessively vesicul,;_r, They are basic, J,t sue-
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ce.seively higher elevations the rocks ure gkssy but curry large pheno
crysts of ple.giocle.se feldspo.r. ;,round tho su=it, the rocks e.re glussy 
e.nd in pluces scoriaceous. Volcanic ash 1 t<lffs, and vole :o.nic breccias 
arc corr.ion in the sw:ir.ilt rock I1i:tcrie.l where the slopes o.re steep. 

,',.t tho present ti'm, stor.;J o.nd hydrogen sulphide gus o.rc issuing fro::t 
vents in o.nd around tha n'.'..rgins of the foe-filled cruter. Stei:.!:1 wus ob
served r.t only one plcce, tt fu:.mrole on the south crdsr >mll. Hydrogen 
sulphide issuus fro.:i CVLry crovuaso bounding tho cr::t Lr. At tines, when 
wec,ther conditions urc fe.vorro lo, thL odor of hyclrogLn sulphide ges can 
be dvteced for as far exmy us six niles frm:.i the raountc.in top. Tho gas 
is expelled as the lc:vu da.m inside of th" vole ::.no is cooling und solidi
fying into rock. 1.:ount ;,duns is in the vc.ry 1-est ate.gos of its long his
tory of volc!lnic activity. 

In tho crater of the rJounto.in cro extmsive sulphur deposits. Tho 
sulphur ore lies directly beneath the ice c.nd the extent of tho f:i.eld is 
not ltnovm, its extrenities n0t h,:vill['. bem found. The.~ portion of the 
crater >;rhich has been explored, cbout one-thir4 covers over seventy 
acres.' At four plcnes th~ ore crops.out through the ice c.nd lies ex-

. posed during the su=er; Sulphur ore we.s seen in four crevasses. In 
the seventy acres ·bounded by the outcrops c.nd crevr.ssas, sixteen test 
holes, totalling 2300 feet, v1ere drilled \:ith a dio:;1ond drill. .'.bout 
360 feet of teorl: pits ·v1ere dug. It WEl.S found th!.'t sulphur ore existed 
bonec.th the ice over the ::.ren prospected. Only pne-third of the crater 
hus been pros:,ect ed to de.ts. 

. · The sulphur ore is lio;ht, in pl: ces, porous, but in the no.in, it is 
corJpc.ct •· It consists of ffrgr.1ents of lcvc., velcc.nic c.sh und cinders, 
ceO:iented' ;:·ith sulphur. · Dven tho vesicles of the le.vu frc.gr::tents c.re 
filled vii th sulphur, The color of the ore vairu s grectly. The cl ec.r 
crystE.lline sulphur hr.s u .:ietellic <::ppeurcr.ce,. Much of the ore contains 
c. high proportion of sulphur, rec.rly pure, but the c.veroee runs between 
fifty und sixty perc::ent. Thicknesses c.s high as twe:1ty-seven feet have 
been' r.ier.sured • 

. ', 'As ·to· ori;:;in, the sulphur dqonits on !fount t.da:.1s r.re unique. Hydro
gen sulphide gns isru i:1g frorl vents in the lr.vc. rocks into the n:mtle 
of volcr.nic n~h, cinders c.nd scorie.1 o.11 loosely co:in c.cted r.nd porous, 
;ms broken up, the liydrogen uniting with oxygen to forr.l vmter, the free 

·sulphur being deposited in the pore spacea of the rocks. The cold ice 
aided in tile deposition of the sul:,ihur. L'ventuEJ.ly, as the pores of 
the rqck becooe filled with crystalline sulphur, the reru l:t i:.nt 11/Ulphur 
ore becr'..r;ie inprevious to the gas, for~ling un effective sei;l. This seal. 
sprend frorJ the numerous vents, finrlly uni tins, so thd d present, the 

.crc.ter floor is covered with the ·arc. With continued expu],s~on of gc.s, 
sulphur was deposited beneEJ.th the seal, thus thickening the deposit. 
Even over fissures in the outside of the cro.ter riu, sulphur. ;7us de
posi tad; -

i ; 
t ·' 

Associated i;1ith the :rulphur d"Jlosits c.re. dq:> osita of alw:i oineruls, 
tlunogen; alur.rl.u and nlm::linite bein:'.; easily re40V1izcble •. These ainerals 

'c.re hydrous sulphdes of clur:iinun. In en eJ<p \}sure in i;h d q:i pears to be 
ll hot spring urea is •>'de 'Os it of· aluo vr.rying in thic!r.nea~ frora twenty 
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to thirty feet over a distcnce of 300 feet. Overlying the clum. is a 
thin lc.yer of Ylhite volccnic c.sh. J, sulphur bed three feet thick over
li.es the volc.nic :.sh. Yihere the sulphur bed is absent, there is no -
::J.um. The d. um ic colft co:1d upon exposura to cir, crumbles ec.sily. It 
vr.ries from \7 hito to reel to greeu in color. J.lthou!rh r.ruch of the clUl!l. 
is crystd line, Aome of it is curthy. ;.pp~re11tly, the o.lwn r:c.s formed 
from en r ndesl tic ·1 .. vu by hot "d ors corrt dnir-3 sulphuric o.cid. The 
volcrnic c.ch •:rs not e,_sily r..cted u:ion but de.cs co:otcin some_ cl um, 

Gypsum, tho hydrous sulph:te of cclcium, is found over d.da ureas 
of the up,>c;r l" rt of tho mountdn. Thv gypsum is crystcllino, q) pe:..ring 
::..s rosettes, cs fl:t ;ir_sses ::.•1d ns selenite cryarls. It is vc.ri-colored, 
red, e;rccn, pt:rplo, e;r:.y c.nd \:hitc being c:uitc. co.muon. ;,s· is the cc,so 
>d th tho nlums, -~he r:ype:m is c.. sea:ndury !'.line rc~l produc".d by tht: rec ct ion 
of c.dd 'il:.tcrs uith the l'lincrds of the l~vc. rocks. 

The geolo[;ic history of ;!ount ;,de.HIS ::nd the surrounding country is 
extremely intere"ting. T'1e lrv:s of the Columbir. Le.vu Ple.tei:.u Yiere ex
trud!d_in J:iocone time ~.nd wore foldecl either ct the end of Pliocene or 
during lcte Pliocene, Haunt ;.d,:l!ls tic.a built up on tho up-turned, eroded 
edges of these l ·vr.s. The building up of Mount :,d;ms requir~d r. lonG 
til'le cs is ovidenced by the erosion surfeces found in tht1 - rocks. ·:,lso, 
there vera p<iriods of g;l•.ciction, follo•·~d by extrusions of lcv::. which 
covered the glucior-scrdched rncl stridccl rocks, ;,fterwrrds, end up 
to the present time, extrOMely rrp.i.d erosion h,-.s bc~n d0crcnsing the 
size of th..i raount~in. Th<i r;.to 0 t trhich !fount i.d'.!ll s is bt::ing eroded is 
~ppdling. It is ir.1rndic.tdy ::girrcnt th-.t the histor:r of Haunt £,drms 
covers r.n r.lr.10 s·~ unbclievnble length of ti;ne if !Je:_sured in ye;:i.rs, but 
by the geologist's :rr.rdstick of time, the events occurred in u short 
while. The whole of the ~!ioceno, Pliocene :md Glrcir.l epoch includes ._ 
only n rJec.eer t,10 P<.rcvnt of tho til'.le involving Eurth History! . . . 

. . . . 
The cllove lecture \ms presc;1tcd before nerJbers of ·.he Society on October 
10, 1935 1 in the c.uditoriuru of the Public Service Building, 

* * * * 
UOTICE1- Plec..se send rll r.nnouncui:Jcnts ·,:nd c.ny mc.teripl you would like 

to 'hrve c.ppo•.r in thti Bulletin 'to:'
Gr. dys c. Rcncolph 
2726 Northernt 63rd ;,v.;;nue 
Portl:.nd, Orer;on -

**** 
SCIENCE NITIS LETTER 

L:.ST CH.J1CEt J,11 l'.lGcJbers who wish to subscribe to the Scie.nco 
No\ls Letter should spade to tho Secrct:ry ;,T OllCE. In Clubs, this 
splendid digest of thG \7orld' s sic cnce !J:y be obkined c.t the rut e 
of $2. 60 per yocr, This is r.pproxim·tely h::lf of the regulc.r price, 
Goologicul subjecta ::.re zivtln c. good she.re of spc.~c in the publication. 

* * * * 
DO YOU KNOH the.t the finGst cross-section of c composite volcmo. in Oregon 
is fou:nd in the bere;schrund ucll of l.lilk Glacier on the v;est side of Mount 
~offerson? 

-5-



EXECU'l'IV'.': BO:.RD ;:m COVi'.ITTIX Clr.IPl.IEN n:;::::T 

A ncetin~ of .th<J executive boc.rd t'.~d al rxJittee 'chciruen we.a held 
c.t the horJe of i'r; ;,. D, Vence on tho evening of October 5~ 1935. Re
ports of corr.ittee dnirrJen ;··er~ hc~rd mid extrccts of such reports \"!ill 
bo published in future issues of tho_ Nows Lotter, 

!cost of the cvenin.; \!J.S devoted to c. discussion of the future poli
cies of the Socfoty. 

It \7c.s deci dcd thc.t the Soci ety hold "n f,nnucl Bc:nquot · so::i~ti:::ie in 
Fobru:ry, tho d:.to to. bo sc.t by tho :.nnur.l !.looting Co .. uitte. Trips r.re 
to be h..ild once oc·ch r.ionth durin;; t'.1e Ylinter end e"rly spri11[;, on the 
first or third Sundr.y of the ;'.lonth. Definitu schedules vill be ruinounced 
in th:J Bullotin or nowspc.pors. 

Trip fees will be ch ·.r[cd for non-110 1bas on future; trips. 

The follo•:inc co .::nittcos wo1'e L.ppointed: -

l.!or.ibo rshiE_ Co· u .. i ttee: 

L. B, llc.cnc.b, Chcirr.i~n; Loo Giuon; Frc.nk ~i[lGr; Leo'Bissonnotte; 
Frc.nces Cookr.i:m; :Jr, J,rthur Jones; Clc,rwnco Phillips. 

Nooinc.tion Cortittae1 

J. R. Colllins, Ch-.in:i..'"ill; F. L, D::vis; Dr. J.rthur Jones; L; E~ 
Kurtichmiof; H. L. J~nnison. 

' .. 
fillntttl 1.reetinr Go:-.uittoe: 

.rosoph ;/i::i..10r, Ch··ir=; i.lrs. !.:r.bel J?:Jith; 1.!•·a. Irene L. Poppleton, 
:o.nd her ro::r.ittco, 

UuseUJJ. Co .. 1illttee: 

Dr. Courtl· nd L. Booth, Chc.irr.ic.n; Loo Sinon; C. F. \Iiegc.nd; !.!iss 
Jossie tr. Short; E. s. Collins; Dr. H. C. D:::lce; A. D, Ve.nee. 

Hist orinn: 

Educc.tion Co .. ir~ittee: 

::iss Glenn:: l.!. Teeters, Chc.inlC!I; lfulio.n h., Rice; Hiss 
Dr. I.lice !!, Be.hrs; !.liss lforic.n Bolill; !':. !.:, Sloc.n. 

Proi;rorJ Co~.: iittoe:. 

Hc.zel Henkle; 

;r.' C. stevons, Chrir!:lcn; Dr.·:~. ":i, 
'Phillips; :Jr. Ed·,Jin T, Hodi:;e. 

Lczoll;, t', L. Dr.vis; Kenmth N. 

,.. 
Pllblic Relntions Co .. uittcc: 

:J, C. Ste:1ens, Chc.irr.mn; Dr. Courtlc.nd L, Booth; L, B. Llncnnb • 
... 
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Trip Committee: 

Ffurold B. Schminky, Chairman, R. E. Thorne, Raymond L. Baldwin. 

Washington Park Co!lhnitte,~1 

J. c. Stevens, Ch,·irm.m. 

Report uubmitted by: 

A. F; Pratt, Secretery 

TREi,SURER'S REPJRT - Octoller 3,1935 

RECEIPTS: 

114 me;abers at $2 ,ZO 
7 junior members at $1.00 

DISBURSEMElll'S1 

I:ntertcinment 
Pe.per ll: Stencils for Bulletin 
Stamps - Bulletin $14,04 

!.fiscellaneous 7.00 

.- . ~ . 

$285,00 
7.00 

.65 
50.10 

2L04 

$292.00 

Stationery ---- - 17 !.QQ_ _ _J!&71_ 

Balr.nce 
!li:,h,nce in BG.nk - $203. 21 

Report submitted by1 

Lillian lfoff, Treasurer 
****~· 

$20),21 

DO YOU KN0\7 that· only copoer r.nd sulpher &re found in eppreciable 
quantities .as n£,tivd elem;nts? 

DO YOU KNOW thEct in i;enural, the eath' s crust is formed of igneous 
rocks, 95;1.;eho.le, 4~; sr..ndstonc, ,75t, i..nd limestone, ,25fo? 

DO YOU KllO\"i th et epodumens some".imus occurs in cryst els so lE.rge. thct 
an entire min" •:ill be excr.vded within a single crysttls as in South 
Dtkota? 

DO YOU KNOil thct' one-fourth of the eo.rth' s surface has no dninage to 
the sea? 

DO YOU KNO'll thct if the busins of the Grout Lakes continue for enothor 
1600 yocrs to ti,.,. toward tho Southwest cs thoy are now doing, they 
Tlill dre.in by wr..y of tho Chicr.r;o river into the lli.ssissippi? 

. ' 

DO YOU KNOil thai if the Antartic end GrecnL.nd ice sheets were to melt, 
the sea level a1i·over the oe.rth \lould r;s0 80 or more feet? 

DO YOU KilOW thut a half billion years e;;o th~ lt nd surfr.ces were low 
i:.nd the seas she.llow? 

"Rockologist Norton" 
-7- , 
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To Members of The Geolo,;ical Society of the Oregon Country: 
. . 

The.nominating connnittee, consisting of' J..R.Collins, Chairman, 
J".L.Davis, Dr.Arthur C.Jones, L.E.Kurtich!fnof and H.L.Jennison, has 
submitted the names of the following members for your consideration 
for officers for the year 1936: 

For--President •........ ~ .......... · ..... , .. Clarence D. Phillips 
Vice-Presidcnt ••.•.•••••.••••..••••. J. c. Stevens 
Treasurer ••• , • ................. '• ..... • Mabel c.. Smith 

(Mrs. Ben) 
~ Saoretary •..•....••...•..........••• Lillian Vf. Neff 
Director ••.. , .•....................• Allyne F. Pratt 

The Constituti·on provides the following method for the election 
of officer13: · 

Section 
I, 

AHTICLE VI. Nomination and Election of Officers. 

The Executive Connnittee shall appoint a Nominating Com
mittee of five members, none of. whish shall be officers 
or directors of the Society. Not less than sixty days 
previous to the annual meeting "the Nominating Connni ttee 
shall-file.with the Secretary a ticket, to be known as 
the regular ticket, containing the name of one nominee 
for each office t~ be balloted on. The Secretary shall 
mail a copy of this ticket to each member of the Society 
not less than forty-five days previous to the annual 
election. ·.' · · 

Any ten membe~s may file with the Secretary other nomi
nations for any or all offices, but such nominations 
must reach the Secretary not less than.thirty days, 
previous to the annual meeting •. A list of these nomi
nations, to be known as a special ticket, with the names 
of the members nominating each special ticket, shall be 
mailed n·ot less than fifteen days previous to the annual 
meeting, to'each member of the Society. A letter ballot 

.. containing the ,nominees of the regular and special tickets 
. shall be enclo:Jed with the special ticket. All ballots 
must be returned and in the hands of the Secretary 
previous to the arL~ual meeting at which meeting the 
Secretary shall announce the result thereof. . . 
In case a majority of all the ballots shall not have 
been cast for any candidate for any office, the Society 
shall procE?ed.to make an election, in open meeting, for 

·such office from the two· candidates having the highest 
number'of votes. 
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As reportE-d· in Research l'fews ~iletin of ti:e Oregon Stat~" Syste~·of, 
Higher Euucation, the following research work of interest to our society has 
been done ·in the year 1935:. • 

:. :~ ·• 1 

' ' 
- • • • ' 4 \, 

Recent publications by IRA S • .ALLISON, professor of geology 
at the State college, in connection with his studies of the Pl.eis
tocene his.tory of the Willamette Valley, are:. "Glacial Err(l.tics · 
in W.i,ll;l)llettl;) Yalley", Geolo.<>;ical Society of .i.merica Eul~efin;· 
XLV1 (1935), 6+5-)2; ."Use of Soils in Correlation of Glacial 
Stages in the Pacific Northwest" (abstract), Geological Society : 
of America, Proceedings for 1934; "Late Pleistocene Topog+aphic·' 
Correlations on the Pacific Coast", read before the Cordilleren 
Section, Geological, Society of America, April, 1935, abstract to 
be printed 1n the ProcoedinGS for 1'935. Professor Allison's re
search is financed in'pcrt by the National Research Council and 
the General Roscurch Council, .... . .. , 

' .. 
EDWIN: 'l'. HODGE, Ph.J!. ~ fi;<;>fcs.scr of, oconoreic geology at tho· 

State College, reports tho cor:.plotion of tho' follQwing forr.:d re
ports of rosoarc:1 u."'.<icrtakon for Fodoral ae;cncios: Dam Si tcs C'n 

; . 

tho Lower Columbia Rivr.::::, _i:r.s. Engineers, .PP• 3co, 30 plates; Jlod 
Reck of tho ]onnovillc DD!il.Sitos, U.S. Engineers, pp. 20, 10 plates; 
goolo<cy of Ruckel Slide, o,..;:"on, U.S. P.ngineers,.pp .. 30, 10 pla~os; 
Proposed Tunnel ti:rcu<:"h Toe th '.Rnck, Fodcr·il Ii':r ;i:;u, of Rooos, PP• 3c, 
15 pl~tos; Raw Mineral Su·,plics for a Pacific Const Iron c.nd Stool 
Induotr:r, U.S. Enginol'ri,, pp. 6oc, 4o plates, '.;!r.is last report is 
being mimoogr~ph<d for limited Jistributio~. A pauc.r by Professor 

.. Hodge, '"Volcanic· m.a. Soisraic History of Orogon", viw publisi':od in 
the Proccadings of tr.o :Fifth Pacific Science Ccne;rcss, III (1934), 
2451-60.. .... . ... :' 

E. L. PACKA~ID, :t-r;i., profossor of gcoio~,f at .the State College, 
reports progress on a dl}tailod invosti,,;c.tbn cf the geology ~f tho 
Dnyville qu[:.drLngle in Central Oregon, in 'coopcrc;tion with \T, D. 
WILKil'fSOl'f, Ph, D., assiGtant professor of e;eolog-.r at t!ie Stnto 
College, and scientists from other instit11tions, Professor Wilkiiison 
is studying the potr .. graphY of the ·extensive igneous flo•1a and in- · 
trusives tht..t ·constitute large arel'.S ef the quadrangle. The strati
graphic sequences of tho Tertiary are being differentiated upon tl10 
basis of the larco vertebrate. faunas collected t'.1is m=or. The 
Mesozoic· and Pal"ozoic fo;r:mations are being furt:1er studil'd and 
mapped, c.lld their rich faunas described, by l'rofe:asor Pac:;:;~':'d and 
cooperating scientists, ·This· project was bot,un in 1926. Field · 
work dur~n~ the SUILI:lcr ~f·l935 WRS finru-.ccd by the Carnegie Insti-
tution of Wusl1i1.1.r;ton. _ . · · · · 

' FTE:i:L I, SA.:ffiOlW, Ph;D., associate professor ·of bokny at tho 
Sts.te Coll0£o, is continuing her work on tne fossil flora of Oregon 
with tho study of fossils collected on tr.o Powell Ranch, Scio, Li1m 

.... -1-



County. Tho v1or:c iacl-.i.dcs classification of tho plt.nts preserved, 
and determination of relationship to other foncil floras in the 
state and in t"he world, and of. relationship .tQ livill8 floras. Pro
fessor Sanborn's work on "Tho Comstock· Florb. of ilest Central Oregon" 
wv.s published in· Ccrne.do Institution of Washin1~ton Puolieation No •. 
465 (July 20, 1935);. i .. 28. · Her ·research ill ;f',npr,coa. by tho Carnegie 

• ' ' "1 

Institution a.'1d the Ge,~erD.l :acsoarch Council. · · · · . 
~:· .. , __ !.: ......... ~· .··.·~:··"·- - . ' ~:·-::· .......... w ••• ,, 

1V.ARREN D. S1\IITH, Ph;:o;·, ·professor of ·rco\;'rapb;,c..a.ud .. gu\llQ:l);:( .. .r.t .· 
the University, spent the summer at Crater L~k~ continuing his study 
of the geolog" of the lake· U."ider the· ausp!cea --0! the National Park 
Service. A lon~ article concerning his discoveries supporting the 
·explosion. theory (as opp0 sed ,tc}. t)'1e cpllapse theocy} of tr.e form-". 
atio.'l of. the lake appeared in the Sanday Oregonian· during the sum
mer. A technical discussion of. this proolem will appear· shortly in 
the Bulletin of . the Geological Societ:r ef·· America. During the past 
year-Professer Smith supervised an FE1'lA geographical -and geological 
survey of Lane C-Ounty ... ~lx)ok by ~rofcissor Smith;"The 0-regnn Coast," 
its Geology. Plwsical and Hnmah C-eom-aphy, and: Scenery, is ready for 
publication. . · · : .- · -· ·· .•:. · · ,. ·: .. · ·-:.: .- · .. 

. . ··' ', . '" ! . ' . ,, 

JAM.ES H, BATCHELLER, '.s~s.: prq·f·e.~srir 'o(mining ~ngino~ring at 
the State College, is the author of.a'. recent lciaflot J?lli;llished by, 
the Oregon State Mining Board; ·Aid 'to the !dentific< tion nf So:10 
Minorals that Mav Be Found in Oregon. Profossor'Bntchellcr is 
soc~etary of the board. ., -; ·· --'-· " ...... 

Liming Western OrcP-on Soils, by W. L. POWERS, Ph.D., soil 
scientist. Station Bulletin No. 325 • . ' .. 

: . ... ' . . :· . . . ~ .. ' 

"Th~ Cho~ic~l ~nd Biologicnl·N~turc of Certain Forest 
by W. L.:PO'liERS, Ph.Do; Md W. B. BOLLEN, Ph.D., Assistimt 
tericlol';ist. Soil ·s.cib!lcc; XL (1935), Nn~ ll. 

Soils"• ' · 
bac-

: "l ' I ' • ' .. 
n.ior.~o A'1cmalies of Siliceous Mat't<'r in Boiler-Water' Chemistry"·, 

a papc..r b;/ R, E. su:ll:'JRS, M. s., as'sistnnt professor of mcch,,nical 
ongineorint; at tr.u. State Colle:;e, nppec;rc..d in Cc::iot:stion, VI (1935), · 
13. Prefoosor Sul:l~ors is investigating silkooc.:~ boiler scales form
ed from soft natllro.1 w:-i.t0rs of Wcstorn Orct~o:-J. c.;.1d their trcatmOnt. 
A monoi:;rnph, !>oil ··r-Wn~<:;r Troubles and Trentments with Speciul 
Ref1,,re.1ce to ProblP·is in \'fostern Orcp-on, by Profco:ior Summers, was 
recently rmolir.hed as Bulleti'1 No. 5 of •hu o.s.c. Enr,ineering 
Experiment Station. His work is fimmcea. o;r the E•,,-i:ineorin:;- Experi
ment Stntion • 

. -
· .. _. 3}TGI!JEERS FINISH llETAILLD R~'!'CaT 

Result of Iron and Steel Industry Survey Told· 
' . ..-, .. , .. 

Completion o/ ~ ;eport on: the '.::ivc:ilallili ty of rr."ir r.~terinls for a Pacific 
coast ir.1r. and ::tuel indus;j;ry-·:.~ii.s ·.,J:lnour.cpd h(ir'e :yest.~·a..~y by the office of tho 
division c1¥;ince1·, north Pacifi<;: .diy~sicn,' cOrPs .Or bn.;ir1ccrs. 

. ' 

T'no report, "Drcparad by-Drr ·~d·.1in ~. iibat.~e, co~1si.:lting engineer, is c. 
resu:ne··of onulysic, in four volumes, of prosont r>Tn,ilaole information en domes
tic or.d foreign s1.itablJ supplies of oros,' fluxc2:," r<-diicine: Qf;Onts ~md refrac
tories, -.1i t:1 pro bi ~le co st of these r[;.W mo.torii:ls delivered in t"he 10•7cr Columbia 
v.rea, with so,~o drta relatir:g to mar1;etri for fkishcd products. 

-2..,.... . . 
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(Given before the Geological Society of the Oret;on· Country at Portland, Oreg,, 
December 12, 1935) · 

by 
Kermeth N. Phillips. 

"All the rivers run tnto the sea, yet the seu is not full; unto the place 
from whence the rivers ca.-ie thHter they return ec,ain." (.Ccclestiastes, 1: 7), 

The writer of the above ctuotation uas no doubt thinking of his own country of 
Palestine, But the funda.':l.sntel traths of his state!Jlont are not limited to time or 
space; and hence, 2,100 years after that author's time, .-1e find tho waters of Ore
gon following the pl:ysical laus which ho so plainly -0xprosscd, net cnly are the 
physical laws tho same; tf.e climate and to:)ography oi' Oroe;on - factors which lare_e
ly deterraino the refirJ.en of strcar.1s - bear certain r8somblanccs of thoso of 
Palestine. 

For example, both Oregon and Palc.stino lie in tho north tomri~rate zono, in the 
so-called "belt of pn;vailin1:, <1ostcrlics." Each lies just cast of a largo body of 
comparctively v1arm uatcr. Each has 2 dominant mountain chains, with J. [.cncral 
north-south trend !:.nd a largo valley betT1oc..n, in v1hich tho rainf~ll is i;;.uch lt::ss 
than on the adjc.cont mountain slopes. 'i'l:o pre.. vailinr westerly winds, being tcmpcr·~d 
by tho equable seas, impart c merino clir.lo.te tn ·tho ;:cstern portion of both coun
tries, UC.l'Ll in winter, cool in sumr~or; !llld they drop the: mr.jor portion of thc,ir load 
of uctcr vapor on tho uost;w.rd-f::teing mountc.in slopes. The Pc.lustini:::n rcrmer c:m 
rely upon the Hformer" rains in October, follo;-;<.d by g .. ncr'11 re.ins until a.bout 
B:ister; tho "latter" r:,ins of spring <lre his u~.rning o.r tJ-,c coming of the dry, hot 
summer sec.son. Tho r.:-.infall cycle in Ore son is pr·~ctic·:lly tho s8:rnc, c.l tho of course 
our rc:ins ere noro copious, c.nd our cliill::. tc i 3 cooler b<-c ~uso of our l1lorc-northcrly 
lati tudo, 

. ' 

During tho ;1intor ::.nd spring, our mst<:.rly ;;tnds '.re influunc.id by a series of 
lou-prcssuro c rcc.s r;hich trc.vel irrof,ukrly cc.s t11:-.rd tl!ru sou thcrp C:'.m'.da. or north
ern Uni tod St2tcs. ThG nir f1o'7s from high-pressure ::.re::.s tm;::.rd th<.se low-pressure 
nna.s, with tho result thd tho.prov::.iling ;-;inter ::inds ::-ro from the south>.ost. The 
•arm c.ir frcm the so:: is cooled by p~£sing over the colder 12nd, r.nd pcrh:ips slight
ly by ~ssing to more northerly l~.titudes. These. effects, horiovor, ::tre slight cD'~".l
pr.rcd to the cooling resulting from cxp::nsion of the ~.ir c.s it is forced upw:::rd by 
hills or mount:l.ins ·over 11hich it 1c.ssos. Since tho :1.bili ty of the c.ir to rot:-.in 
uc.to:r v1por docrcv.sos 'hi th docroc:sinr, tcmper-..turo, r::in ~·-11s -;;ith grc~tost intc.n
sity upon :10st or south:~est slopes, ovc.r 11hich the. ''.ir is asccndinG rapidly. 

Our sunmior Tiinds, predominantly from the northr:o st, c:.rry c.s lllUCh vn tor .::.s our 
winter uinds, or possibly moro; but sovc.rnl f~ctors conbino to prevent prcci:pi tc.
tion, The l~.nd is nm: r:c.l'Llor thc.n the sec., instu:·d of cooler; tho '\ir is ;;:.rmed by 
tho l::Jld .~nd by its p:-.ssc.go into 'moro southerly l~ti tudes, to such 2n extent th:::t 
its expc.nsion "Jld cooling as it posses up tho mouni;('in slopc.s usu-ily results only 
in :the form..'1tion of "fcirl:onthor" clouds, 

Tho tot:::l c.roa of the S-t:>.to of Oregon is 96,699 squc.ro wiles, 01' r!hich 1,092 
squ,..re niles is covorcd ••ith river, l".l<e, or tick,! untcr. ·Thoru ::crc 1,018 l"kes in 
t..'10 state, ~.ecording to our G~:me Corimission, "hich t~lso informs us thc.t tho state 
hr.s over 16,000 mil&s of stroc.ms suit,blo for fishing. ·such n vc.ried c.nd variable 
resource can not be discussed in ell its ~he.sos. Tr.is p~por is intended to cover 
only such fen turcs of Oregon stronrns '1S ~.re of pr rticul "!r intorost to n student of 
geology. 
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The rivers of Oregon are, without doubt, her [reatest mineral resource. Hater is 
a mineral and the word "mineral" is therefore used advisedly. The U. s. Geological 
Survey has obtained records of flow of streams or canals, or the variations in lake 
levels, at about 7,000 points in United St~tes, including about 700 points in Ore
gon. Most of these are short-tenn records; only 72 of these records in Oregon had 
been continued over 10 consecutive yeers, at ~he latest count (Sept. 30, 1~34). At 
present there are being rriaintained 206 gaging stations, in cooperation with the 
Oregon State Engineer, for the purpose of roeasurin£ tho flow of Oregon streams. 
Records froL1 thesG stations are used to design or operate structures for _navigation, 
irrip,a t;ion, dra;i.nage 1 flood control, power, domestic supply, recreation, fish and 
game propagation, log driving, sewagr, disposal, industrial proc.esscs - in fact, any
thing demanding a dependable supply of uatc,r. 

In tho records and in this discussion, the discharge of a stream msy bo expressed 
in second-f<.et, in acre-feet, or in dopth in inches on tho drainage area. "Second-
foot" is an abbreviation for "cubic foot por second"; it is a rute of flow, not a } 
volume. An "aero-foot" is the volume, of water required to covcran acre ono foot ! 
deep (43,500 cu. ft,). "Run-off in incl;es" is the depth to which tho drainage basin l 
would be covered if all tho water flowing from it in a givon time were uniformly 
distributed over its su1•face, It is used for comparin1' run-off \'Ii th rainfall. 

Based upon climate, topography, and rainfall, the state of Oregon may be divided 
into 3 hydrographic uni ts: (1) tho mountGin-vallcy portion of Orq;,on lying west of 
tho Cascc,do divido, drained by tho lower Columbia and by Pacific Coe.st streams; (2) 
tho portion lying co.st of the Cnsco.dc..s, gcnc.rt.lly n pl:o.tuo.u, drr.inod by tributaries 
of Columbia Gnd Snnko Rivers in Oregon, Gnd by Californic. stre::m1s; end (3) tho 
closed b~.sins, or '-'.rons hc.ving no surfcco dr:iinC('.c, in southeastern Oregon. In this 
connection, it is interesting to noto thnt Goose Leko 2.lld its tributariua aro con
sidered ~'s c. p:.rt of tho Snc:r .. monto River B .. sin, owing to tho feet th~.t in 1869 and 
nli!,('.in in 1881 for more th-.n 2 hours it overflowed, sending C'. stre= southucrd into 
North Fork of Pit River, tho princip-.1 hi:.;:.d-nator stro~Jll of tho Sr.'.cr::monto River 
Be.sin, In racont yoc.rs, the vir.tor of the l·kc he.a cntiroly evnpor~.tcd, leaving -
temporn:rily, wo hopo - ::. barren ~.sto uhero the ltl:).p shons Oregon's lnrgost lo.kc, 
11hoso ::-:re,::-:, ::.ccording to -: report in 1930 by tho U. s. Bonrd of Surveys and Mc.pa, 
1r.s 186 sq_u,.~ro miles. 

Tho nr.med riv0rs :md creaks or Crce;on num1Jcr r.bout 5,000, (Ono m:-p shous 4,057 
distinct, individu:lily-n'.'..-nc,d :itro::ms,) The ·rcr;imcn of cc.ch of those stror.ma do
ponds upon its clim-..to, to:ioQ.·nphy, :-.nd 'gt..ology. The rivers r:.nge in size from 
creoks loss th.-:n n mile in length to the Llighty Columbh, A few fc.cts cbout the 
C>lumbiti River mc.y be of int·n-cst. The record c.t tho g:-.ging st:--.tion c.t Tho D-.lles 
h .. s been continuous since, 18781 i:1i th high->t:tcr records since 1858, tho longest 
continuous record of stro,'Ill i'lou >lest of the Mississippi. On Juno 6, 1894, tho 
:;rec.test knoun flood ro:.chcd '.'. st::go of 59.6 foet nt The JX'.lles, about 8 feet above 
the. lovol of tho =in street; tho dischc.re,e l'.t thf.'.t timo wns 1,170,000 socond-foot, 
On JCTl. 18, 21, 1930, nnd F<.b. 3, 4, 1932, tho ~1-timc minimum disch::.rgc of 401000 
second-feet ll'.'.s roco:rdod. Thoee minim.'! occurred during periods of very cold 
:100. thor, ::nd uero L-:rgoly duo to tempor~cry stor-.(?,o of 17'.'. tc..r in the form of ice 
-ibovo.- Tho ordinr.ry 10''->1~.tor flotl is about 80 1000 socond-f'oot in J~u-.ry; the 
wc:rr.Go disch~.rgo is 201,000 sc.cand-feot. Tho roco1•ds :-.t Tho Dr.llos uc.:re the basis 
for tho hydr~ulic design of Bonnc,villo d'lill; they form itshydrologic foundation, ns 
tho Ec.glc Crock (1'/.,.rrcndnlo) fo=.tion fc1'Ills its geologic foundation, 

The rolntion of Columbia River to other l:::rgo ri vors of tho world, in point of 
size of dro.inogo basin, is shoun in tho nccarnp:::nying t.ble. 



LARGE RIVER ~.'.~INS _& 'lHE_ ·,10l!LD _.... -----· , 
' Length· Dr,'lin'.' go Aruc. Authority Number River System 

Sq.1'.i~s 

l .Amazon 3~420 2,720,000 u 
2 Congo 2,880 l,4:10,000 0. 

3 Mississippi-Missouri 4,330 l, 250,000 (l 

4 Rio do lr. Pl~. t-:i. 2,410 i,200,000 a 
5 Ob 2,260 l,130,000 u 
6 Ni lo 3,680 1,080,000 n 

·7 Niger 2,580 i;o8o,ooo n 
8 Yencsoi 2,950 992,000 a 
g Lonn 2,860 896,000 u 

10 .Amur-Kcrulcn 2,780 803,000 a 
ll Yangtzo 3;290 685,000 c 
12 I.in cKonzi c 2,860 641,000 (l 

13 Volgn 2,420 564,000 (l 

14 Zrnnbcsi 1,650 552,000 . a 
15 St. Lo.;.Tcnco 2,170 463,000 a 
16 Hoang Ho 2,580 379;000 a 
17 Indus 1,990 373,000 a 
18' Orinoco 1,860 364,000 (l 

19 Murray l,?80 351,000 (l 

20 Yukon 2,300c 3~0,ooob c, b 
21 Danube 1,800 315,000 a 
22 Columbia . 1,270° 259,ooob c, b 
23 Brahmuputrc 1,800 259,000 (l 

-----
t'. - Encyclop2cdic. Bi .. i tt:inic::., 14th Edition, Vol. 19, P• 326, 
b - "Dosie;n of Dmns," - Hcnlk". ~:nd F.:G1mody, 1931. 
c - World AlrJc.n::c, 1935, P• 766. 

---·--.----·-----------
Tho geologic "t:ork of such n lc.rgo ::itrc:m is difficult to im.~ginc. L:..rgo 

volumes of sodimc.nt c.ro cc.rricd in ::iuspon~ion or· rollod W.ong thr, stro:m bed; sur
prisingly lr,rgo rz;1ounts of minor-.1 m.ottor cru c-:rricd :.rrn.y in solution, From 1910 
to 1912 tho Gc.ologicc.l ;.ur·n~' took :wmplcs of :::!tGrs "-t c~ scrdo Locks, mid me.do do
t::ilcd c.nc.J.ysos to dGtcrminc its chn.r~.ctor, 1mok by rreck. Tho suspended matter {bod 
lo::d oiccludcd) during this p.;riod v~criod from 1,800 tons to 185,000 tons per d'.ly. 
Tho tokl romovc.l indicr.tod by the. s.uspW1.dc;d sorl:i.Jront •1rs 14 l'lillion tons in 1911; 
nnd ? million tons in 1912. Tho dissolvc.d ~.ttGr :r,'s pr·.ctic~.lly doublo the sus
pcmdod m:;ttcr in :'.vorr.gG omou.11t. Those· volu:.1es r.rc. so l~rgo thr t tii';i'y :trc diffi
cult to visu:;lizo; yet tho r::to of dcnud·.tion o-ircr th& drrin·.go b:'.sin is only ono 
inch ·in l,600 ye::rs, as comp-rod to onc inch in 750 yc,;rs which hr.s be.en ostim tod 
c.s tho -.vcr·:go for Uai t(.d St·. tc.s (Dole ~nd Skblcr). 

'.it.G portion of OreGOll dr· inc d by Columbir. Tiivc:r include oG,044 square miles, 
of uhich 19,149 squr.rc niks is tribut -.ry to Sn· kc Hi"fc.r. Tlm st..•to is bounded by 
tho "middle of Columbirl River"--- ·::.nd the, ''Lliddlc of Sn-.;w Ri'.lwr----" for u distance 
of oV<.r 500 miles, o.s defined in tho Orc~rr St~. to constitution of 1857, supplemented 
by c Con~rossion-.1 :;ct of Fob. 14, 1859. A portion of the ~l~{C River noc.r the 
northee.storn corner of tho skto i..> r:mo·1mcd .-s tho site, of tho f=our "Hells Can
yon." Hero the Sn~.ko k.s ccrvod ,1 :0 orgo bo~ .. oon Bu:.r lfount.::.in in Oregon, and Ho 
Devil Butte, in Id:>.ho, 111lich is 6,748 f0ut ducp ns m<nsurc.d bclou a line connecting 
the tops oJ.' these po:,ks, 7 .8 Llilos .:pc.rt. 'l'his is so1~cnha t dooper thc.n the better 
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kno\"m Grr.nd C~.nyon of the Colorcdo, ':!hich' ~.t its" ·cru:.test dr:pth is 5,600 feet below 
its north rim. (The ctvcrcg0 uideth of GI"'.nd C2nyon is r.bout 10 ni~~s,) 

One of tho princip:U. tribut:.ries 'or the Sn:. kl; 'River is Gr:.ndc Rondo Ri vor, · 
11hich dr:-.ins 3, 717 s<iuare miles. in nortlw~.stcrn Oregon, Whilo th<: Sn.0 .ke has been 
carving its gorge, the Gr:.nde Rondo.hes ke~t p::.ce Tiith it, cnd now joins the Snake 
o.t c co=on level, The m.2p of the lor:or portion of tho Grq1dc Rondo sho11s con- · 
spicuous mcnndors deeply entrenched, C'.nd -, rcm.."'.rk'.'.ble unife>rmi ty of river gl":'.dien_t, 

John D:.y River, in north-contr;.J.. Oregon, i~ perhaps tho "flc.shicst" stream in 
tho s'l.at•J, fr01i. tho point of stre."m flo-:-!, It is ch::m:?.ctorizcd by lnreo freshet 
flous of muddy 1mtcr frot1 Mcrch. to M::.y, uhile its normclly-lm; surn:ner flm1 hcs been 
dccronsEld by irrigcticn use until it nt tiHes npproaches the vanishing point. 

Ho discussion of Oregon rivers ·.:culd be comple:to Hi thout mention of Deschutes 
River, This stro-:m, r1hich dr.ins l0,502 sg_unre miles of the moimt:in-c:nd-plctenu 
region of north-contrr.l Oregon, hes porhcps "the brc;es t sust-.inod flo-;: of cny 
stro= of its size in United Sttes. Above White River, floods ere pmcticc:lly un
knorm; '::md in sane of tho upper tributr:rics nnd on tho Metolius, the i·cnga of stage 
from 1011-;io.t(..r to ordincry high no.tor is so slight th.:t some loc:\l rosidonts toll 
the "'Tisi tor tfil>.t the riveir "never chcl'l{;es." Above Bond, l<:v-: flous from tho enst 
h-ivo cro11ded the Deschutes out of its i'orrnr chcrmel, Ill p.:sning tr.oac.: l:o.v"- beds, 
tho river loses nbout 7% of its to tel flo:1, or, on the '.lverr.e,c, nbcut 100 sc:cond
foot, bot·.1oon llonhC'D Fo.lls nnd Bend. 

A dispr.ri ty like thr.t bot\loon tho ch..'.ract<iristics cf John Th:y Hiv<.r :-.nd those 
of tho Deschutes mc.y clso be notod bot110c11 othqr c.rlj:·.con t s cre-:r.w. For example, 
Silvie.a River, Tiilich nnnuc.lly bring:J n l"'.rge flocd flor: into 1:c.n,cur u.ko, hes beon 
wholly dry for t110 months nt o. ti."'1.c; "while, Donner und Blitzon River, h'hich feeds tho 
s::J!lo lcko, is chr..rccterizcd by a stec.dy, r!!Odorc.j;o_ flow •. Ono not f:..nili~.r •:ith tho 
river bcsins night jump to tho conclusion tlmt tl:e unii'om..flo"' of Deschutes =d 
Blitzon Ri·.rers -m:.s the result of r"sulnti'ln by '1 dcnsu f~rEJst co'!Gr, Hanover, the 
percunt:\go cf forest cover in John D:::.y B2-sin is ::'.L"lost cs grent ::;.s in Deschutes 
Be.sin; tho Silvies Rivor rr.::.tElrshod suppcrts r. J.:ugc lumbering induntry, uhilo that 
of tho 13li tzon cont2.ins cnly sagebrush, ui th hero e.nd there c. scrc:ggly juniper, 
Other oxmplos suggest th<Dsolves. The strec.ns h'l:ich drc.in tho dense fir nnd hem
lock forests of tho hunid ncrtiwrn Pc.cific Co:.st inv::.ric.bly h::-vo a. very sr..~.ll low
wcter dischnr;;o; but flood flous of 200 socond-fe6t or narc per s:i.unro nilo ere 
fairly ccn:ion. Luxuricnt forests of the .tropics nro found in river br.sins nhore tho 
rnngo botnoen l:m nc.tor and lligh m~t,cr lo·:ol is 90 feot or nor(); 11hile tllo trocless 
Niobrcrl:'. River lms n flor; th"!.t is roll sust:iinorl, (!S ccnp::rcd to L'l.C-ny l'liQ-wostcrn 
strcrl!lS. Forest cover nny hc.ve · so1:1e cff0ct on river b<0.hc.vior; b1.\t th(! t effect is 
negligible as conp::.red to th·~t cf the r;eolccy - the c11crC'.:ctor of tho soil ::nd rocks 
of tho bP.sin. "Tho ccuso cf uniforn or n"n lmifor;-1 flo;; CC'..11 cmost invc:ri~1bly bo 
trr.cod to t1'o influence of soil r.nd' topo3r1.pl.y," ( J. C. Stovons, Gcologic;!l Survey 
w.s.P. 263.) ' 

The Dcscr.utcs Ri vcr hc.s nn ir.:r.~cnso n<: tur(1l storage res(.rvoir in the blr·nkot of 
volc2nic dust :;md tl:e undorlyini; lr.vn3 of its basin. This hugh "sponge" absorbs tho 
ro.in or nolting snou nt the surfncc, conducts it to n lo-.:or lo-.,.cl, r.nd relonscs tho 
m::ter, sonctinos =.IlY niles rmny, in l::;.rg0 springs, Tl:c .po1·ous bods c.re hundreds of 
foot in t!lickness, und their ;;:i.tor c::.p::-.ci Ly.nust °t!" nt,C'.surod in to:rns of nillions of 
ccrc-foet, The Stoens 1iountain fa.ult block and gmvol out11::sh furnish a sinilt:l' 
reservoir to regulate the flr.11 of the Bli tzun. Such porous bods ::-.ro kcking in 
Silvi es a.n<! John fu~r Bo.sins, (•nd ere ;.mch t:.innor, er l::.ckinr; in tho short cocstal 
stronns. . . 

• 
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~n spo::iking of the Silvios and Blitzcn Rivers, it should be ncntioneCl that 
thc.se stroans druinod into liblhour River during :portions of Plioceno c.nd Pleistocene 
tine. In tho le.ta Ploistocono, a lave. flou dc~lr.led tho nuciont rivur at uhnt is now 
co.lied M.."llheur Gr:.p. Thut lcvu don hr,s nc.ver boon 07erflo>1ed, o.ltho tho lc.ke has at 
t:!De~ boon ouch larger tr.unit is nou. (Piper, ~t. al., unpublished u.s.G.s, 
report.) · 

In August 1933~ <'.!. large pert of the forest· covor of Trask nud Wilson RivEJrs was 
rono.,'.od by tho nost disc.strous Oregon fire of recent yoc~rs. Further south, the 
basin Of the; Siletz Rivor 1m.s not touched by tho fire. A coopnrison of tho lo\7-
m::.ter f).ou of those stro'ms boforo and sinco the fire fails to sho1; c.ny ch::.ngo in 
tho low-water· flou of Trr.sk and Wilson Rivers that c:>.n be c.ttributec'. to tho fire. 
In feet, the records oight bo construed to indicute th,~t the 1011-00 ter flow of 
Trask and Wilson Rivers was rol::.tivoly grouter since the; fire; but tho probllblo ac'
curncy of the· records doc.a not seen to uc.rrcn.t thr.t conclusion, The tokl annual 
run-off nnd t)lo flood flans of those st:reans c.ro subject to vuric.blo frictors that 
render in.possible any definite deduction ('.s to tl.e effect of the renovc.l of tho 
forost cover.· Ho•ever, it nay be rcn=ked thc.t sane stuaunts of the subject nre 
inclined to tho belief thc.t the forests cf uestern Oregon nnd lhshington r:uy ac.tual
ly h~.ve a tendency to cause floods to be greater than they 11ould be if tho forests 
(or brush cover) did not exist. · 

Lou-11c. ter di schc.rge, in secon<l.-fue t, of -

' llc.to .. Siletz River .. Trc.sk Rivel.' liilson Rivor 
~~~~~~~~~~__,,(~20~4=-~s~~~·~n~i~·~l~ __ _,,,(1~5~2~'fill.£..~n;i~·L)~~~-""(1~6~2"-"s~q~,~n~.i~,~)~~~ 

Aug. 11-20, 1931 
Sept, 1-30, 1932 
Oct. 1-10; 1932 
Aug. 21-28, 1933 (Fire) 
Sept, 2-4, 1933 
Sept. 1-10; 1934 
Sept. 1-12, 1935 

103 
82 
70 

104 
101 

81 
80 

91 
81 
65 
99 
98 
82 
85 

9? 
76 
64 
99 
95 
81 
83 

· Records of procipitc.tion sho11 tk-.t en ·r.TJI1uc.l .rr.iW:c.ll of 150 inchi;s 'or oore 
Day occur in the northern c~scudos or Coe.st Rnnso ae Oregon, The cixil:lun rocordod 
c.nnuc.l rc.infc.11 in Oregon is 16?. 29 inches c. t Glcnora (Wilson River Basin) in 1896, · 
Rocorda of stro::in flo';l s1lou tl:c.t this rato of rc.intr.11 Dust bo considerc.bly excooded 
at tines. For eXDLlple, tho run-off on Bull Run River Be.sin in 1921 uas 132 inches; 
on Siletz River in 1910 it 11us 14? inches. T.t.o ave~.ge ruint.:11 on tho be.sin nbove 
the sto.tions in those years nust hc.vo bct;r: C\t lc-:st 25 or 30 inches nore tho.n tho 
Doasured run-off fron tho entire basin. In nddition, tho rnxinur.1 rcinfc.ll nust . 
have beon considerably greater yot, beec.uso the rc.infal.l and run-oft are knoun to 
increase rep:!,dly frao tho collst inland, and then to docre~.se rapidly tone.rd tho 
surnits of the ncuntains. All the stro<ll'lS 11hich dro.in feet-hill uroc.s, not extend
ing up to the Cr.scr.de or Coe.st R..mge divides, shoo v:U.ues of run-off greater than 
adjc.cent streru:w ;;hich drnin the l)ighor ooUlltuins, Tho greatest recorded n:tmuo.l 
run-off on ('l).Y Oregon river >r..s 182,2 inches ·on North Fork of Wilson.River in 1914. 
This strenn drnins only the fc-otl:.ills of tho Coe.st Rnnge; its o;oncr.:.ll course is 
south, so that tho hills or its upper ho.sin :::rci ft.vornbly exposed for a rm.xinun of 
ro.illfall. The record ct Nostuccu Ri var roproson ta flo\I only fro."l the high area near 
tho diVide; Trask, Wilson, Siletz, and Younss Rivers nro l:!Casured nonr their Douths; 
and the records thus aro nbout averngc vc.lu~s fer tho basin. In tho Cascndos, the 
Little North S'.ntian River mid Little Sr>.ndy Riv6r druin foothills onlyi tho adjacent 
stroaos drdn higher reuohes end pr()C.uco loss ;;,,tcr :pe;r square niles • 

• 
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Inches of Run-off, 

Nostucca River · 
Wilson River 
Siletz River 
Tr-csk Ri vor 
Youn&e River 

Little N.Sc.ntiun a. 
Brcitonbush F.ivor 
N.Snnti'U'.1 River at 

Detroit 

Little Sundy River 
Scncly Ri vor neo.r Meroot 

1929 

----

'76.42 
56,58 

1930 

58,92 
50,54 

yo::rs c'ndillg Sept, 30, 

1931 

----
...... ..1._ 

--·-
----

62.71 
50.42 

1932 

62.97 
113.96 
ll7.26 
98.23 
98.0l 

101.33 
------
60,35 

85.72 
73.07 

1933 

75.14 
129.99 
143,88 
113,69 
105,15 

119.64 
. 82,46 

67.47 

105.80 
85.24 

1934 Menn 

63.51 ·67,21 
132,30) 
ll0.81) 
103,98) 113.45 

94.13) 

88.28 
70,94 

58.27 

84,12 
72,84 

By contrast uith tho coustcl or Ccscndo Mountcin stro::ns tho unnunl run-off of 
Ot;yhoo River, in southccstorn Oregon, prior to the construe ti on of Oriyheo DP.r.1, 1:us 
only 1,48 inches fron its drr.in.."\go c.rec of 11 1100 squ,:.rc nilcs, of uhich 5,597 
squ<lro nilos is in Oregon. The tokl flor; ut tho nouth hns of course boon sonor1hat 
teploted by diversions for irrigntion. 

Tho springs of Oregon cons ti tu to ono cf its n..1.jor goologic::.l fcu tures, It is 
gonornlly ::igrood that no h::tvt.. rir.ny t1lc.rgot1 springs, but prob:~bly fcu pooplo huvc a 
dofini tc idcn c.s to just hou bir, a. t1lc.rgo" spring roc:lly is. Tho U, s. Geological 
Survey ho.s :irbi tre!rily clr..ssifiod springs on tho bo.sis of thoir c.vorcge flou ns fol
l011s: 

First rir:gni tuclo 
Second t1 
T"nird " 
Etc, 

100 sccond-f eot or nore 
10 - 100 ti 

1 - lQ H 

Of the 65 first r.ingni tucl.e springs in .Uni tad St1'. te s, Oregon he. s 16 ( Gcologicnl 
Survey w.s.P. 557). All ere very rogulc.r in flo11; tho nnnuc.l r>.:.1xil.1un is very little 
noro then tho c.nnunl nininun. Sono springs no doubt follol< old stre::u:1 ch·:nnols 
buried undor lc.vo. to their pcint of onori:;once; o.n eX..".!lple is Spring River, north of 
Di'1!10nd Le.kc, nhero snooth river cobbles nuy be suon in tho cloo.r nc. tar· of the spring; 
uhich coulcl never ~vo_ uorn the::. to tl:o.t sto.pe, 

Of thoso 16 first-1:10.gnitude springs, 8 o.re in Deschutes River Bo.sin, 4 in 
McKonzio River :&-.sin; 2 in Klnr.nth River Be.sin, l on North U::pqu:. River, ~.nd 1 on 
.A:nc. River o.t Surr.10r L..".ke. 

· Tl:o L-,,rgost groups cf springs in tho st~ tc o.ro thoso on the llotolius c.nd 
Crooked Rivers, Tho fo:rr.or huvo ,\ C{,nbinod dischcr(;o of a.bout 1,300 seconc!-fcet; 
the lo.tter nbout l,ooo. By conpo.i·ison, tho springs ;1hich enter sn~kc River bet•1oon 
Milner o.nd Kine; Hill, Idaho, oggrogr..to o.bout 5,ooo soconc-foet, end forn probably 
tho 1..""lrgest spring group in tho ;1orld, in point of sustained flou, A spring ;;hi ch 
issuGs frcn ll lirlostpne CO.Varn in Frc.nco hes c. flop roportcc. to very 8etuoon 160 encl 
5;300 seoonc-foot. 

Lenz !!pring (Big Sprint; Cl'Cok), on Upper Kk.rT. th !.ic.rsh, is one cf less then 
first ncgnitudo. Tho r10.:tsuro::ents of disch.-.rgc prosent :in intcrestin.-;, nncl, for 
Orogon, o. unique rocore.. During tl:e period shoun in tho follouing tc.ble, tho flo11 
cf Spring Croak nso.r Chiloquin c.ocrcr.scd only cbout 19%, uncoubtecl.ly o\1ing to the 
L-;.rgo s toro.i:;o CC'.p.:tci ty of the lavo. a.hove "tl:o fuul t frcn uhose base it or.or gos; 
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r:hilc Lenz Spring, L~cking tho gonc.r0us o;r0Ul1c1-·.-::1 tor stor:c;o, C':.·1in-2lcc nnf, ce;:::.scd 
to i'lo;; •. 

Miscoll~.ncous 1.1~'.l&ilrE.:-:on ts oi' Disch:Tt,o, in soc?ml-foet 

Lenz §r>J'i Ilfi _ §.p_rinr, Creek w:.-cr Pl!.~l:.9..9...l!.5=!!.. ______ 

1914 61-62 337 
1915 57 320 
1916 50-58 343 
1917 52 315 
1918 45 
1919 34 397 
1920 A-28 301 
1921 25-31 291 
1922 26 300 
1923 22-28 294 
1924 282 
1925. 12 309 
1926 4 270 
1927 6-7 288 •' 

\ 
1928 293 '- . \ 

1929 292 
1930 0 2'7-1 ------·---.. 

Another uni<J.uc spring is thGt on Sheep Crock ".t Prosr-uct. · Tho chc.nnol "io nor
ri.-:lly cry; but .'.'.ftor sovc.:rrl uc:t y0-:trs it Le.a bc.c.n kn":.11 to flCF .~o c. atrc::n kri;;o 
onoll{;h to rc<J.uiro tonpomry bri(!;,:e;s for si-.ccp cr<;m<:;il_l;>ll - hence tl!c u:-010, Boc-uso · 
cf the rcrity cf suri'C!co Cinch.-,r.:;e, no c'.isch.:-.rgo r:i;.:::.:mrc:10nts l:.'."TO over boon rn:.de. 
Sinco 1917 there 11.".s bocrr no flm1. The spring is c,pp·:runtly the, surf,· cc n~-'1ifcstc-.
tion of c. kr{;c unc~cr;;rouncl strc~1 nl".ich ;,ppo:::.rs .--.s :!.:' r;:,.:; springs in RoQ.lc Ri vor 
c:::.nyon, a 11ilc s:•uthuest of Sheep Crc1,k. It is not prc.ctic"-blo to no-:.suro tho lnt
tor sprinc;s c~iroctly; but rocortls upstrc;·ir: .end C:c,:;nstrccl-1 imaccte doi'ini tcly tha.t 
t110ir flou is noro th:'.n 100 socon:"'.:-f'cot, c.r,c: l;ouco :er.other sprini; of f'irst n::gni-
~~. . 

On tho c1rc.in..".t;c n'.!.p oi' Oregon, Cr:. tor L'.!.lm !:- s bcun i'.c-ubtfnlly incluc'.c~. in 
KlCI!th Rivor B: sin, Tl::c ... nl'.Uc»l prcci:pi t: tion in. tl:o ro;ci~n is ::b·Jut 58 inches; the 
OV<lpol"!ltion is cort~.inly lt.:ss then o.t Kl:~-:.c.th Fc.lls, .·;:c'. probc.bly not over 36 _ 
in:c!·.0s. Tte; ::.nnu..l excess of r_~ir!f::'ll nust bo r:issip»tGc: b:' 1£.ck.:-.gci fro:. tho kkc · 
inta tl:o i;round, to ro~.ppcr .. r ;:s sprin;;s, "prcbr.b_ly in Ia-"~". th River B:csin" (Diller). 
The -cxcoss of rc.inf:::.11 over cva.porn.tio:1 ( .ssui1ud t'.) ho 22 inches) uoul:! :'J10\ll1t to 
c~botit 33,000 1'.crc-f'oot in 11 ycr.r; this is o:;.uiv::_lont t,, c.n 'lvcr-.e,u flon of 46 
soconc-fcot. 

Within :-. r::.c'.ius of ~~O nilcs cf Cr:. tor k.ko ere sprin::;s •!hich hc.vo -. cc.r!bino~ 
flan rf norc th:-.n l,000 acc0nc-i'cc;t, :::11 ·,:;: -.;hic·h ·:re popul:.rly believed to be; c'.c
ri'lod frcn lccc.kcgc fron Cr.:tE.l' L'.'!:c. '.l'l.c fc.llc.qy of such -.n c:ssu;:ption is cvic1cnt 
fron :' ccnsic'.cr,'.tion 0f tho fc.ct th::(< the t·it·'.l c'r. in.\t,o r.roc. of Crc.tcr 1'.Jco is only 
28 S<J.UC.rc nilcs, lihilc the pu:!iCO bl~,n!:c,t in thu c:c'.j::ccnt ro,:icn .'bsorbs pr~.cticc.lly 
ell prccipi t7.tion on s0vc,rc:l llunt'.rcd s~.u- rr. i-:il<;s. Cl:u; :ice .1 tc sts of the r;-, tc.rs of 
Cr:-tor kl:a, Ro;;uc R:i,vor, ~10<: J,inl: Rivr.r ~ ueen r.ia.de; but tho proccnt:;;o 0f • 

spriil[; flou th~.t cc·ult:. bo r.ttributo•, t-;. l•J.l~ cc fran Cr~'tc,r h-:kc is so sliiJ:tt tl\c.t 
there is no possibility of :~i.'.ci~;:; '-'-Y p'.uiti-;:c J?l"CCf u:t: t!:o kkc~s c'.rc.in:.cr;c by tho.t 
r:cthocl. 

• 
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Sane of tho stre::un.-flow rieasuring stations of the state disclose geologic 
facts not suspected when the stc.tions were estcblished. The record of Lake Creok 
at tho outlot of Diru:iond Lake is a case in point. Hero the annual run-off is only 
10 or 11 inches, very nuch loss than should be expected. This suggests that the_ 
lake occupies a perched water table, and does not receive ~ll tho rainfall which, 
topographically, would bo tributary to it. The lack of any tributaries to tho lake 
on its western shore, ond the further fact tho.t tho record on Clcnr11ater River 13 
mles northwest sh011s o.n annual run-off of c.bout 47 inches; suggests strongly that 
the area just west of Dilll:l.Ond Lake, at least, is hydrologically tributary.to Clear
water River~ ra~er tho.n to Dianond Leko as the surfo.qo topography would indicate, 

The quality or the surf~ce waters of Oregon can not be discussed here in detail, 
In 1910 and 1911; samples were taken from 26 Oregon streams.for chemical analysis; 
some streams being sampled daily for over a year. (W,S.P. 363; Bulletin 770,u.s.G.S) 
These studies show that on most Oregon streams the total dissolved matter is much 
greater than the total silt in suspension. Bull Run River above the Portland water
supply headworks annually carries only 650 tons in suspension, while the material 
removed in solution is 21;000 tons per year. Even this great load of soluble matter 
is not sufficient to produce a tthardn water. On ~he contrary, the Portland water 
supply has a hardness index of only 8, the lowest of any large city in Vnited 
States. (u.s.G.s. press release, Aug. 29, 1934.) On the other extreme we have 
JOhn Day River, which at its mouth carries 365,000 tons per year of dissolved matter 
and 750;000 tons of silt,. 

Chemical analysue of river and lake waters bear a distinct relation to the 
geology of the region drained (W.S.P. 363; Bull, 770). For example, the salinity of 
Goose Lake, as determined in 1912, is so much less than that of nearby Abert and 
Sulmner Lakes as to suggest thut over 90% of its inflow has been spilled into Sacra
mento River, since Abert and Goose Lakes became landlocked. Analyses of the salts 
frcm the waters of Abert, SU!llllBr, ~nd Millheur Lokes and their principa.l feeder 
streams indicate a marked difference between the composition of the salts in solu
tion in those lakes and tho salts now boing carried into those l:lkos, for no readily
apparent reason. 

Cl 
s 0 4 
co 3 
P04 
B 4 17 
NO 3 
Na 
K 
Ca 
Mg 
Si 02 
Al2 13 
FE 2 03 
Total 
Sr.lini ty, 
perts par 
million 

Percentage of anhydrous residue, waters of closed basins, Oregon 
(Bull. 695; analyses in 1912) 

Goose Lnko• Silvios R. Malhour L. Ana R, SU1111ller L. Chowaucan R, Abert L. 
10.92 2.88 4,55 7.07 18.27 0,66 36.23 

4.92 7.35 7.64' 5.21 4.18 5.99 1.91 
34.30 34.76 44.63 3,73 . 35.57 28.79 20,82 

.12 ----- ,33 ---- ----- ----- --------- ----- Pros. ---- ----- ----- -----

.16 ,92 ,50 .1:3 .02 .46 Tr, 
38,23 10,42 24,17 )25,08 39.48 9,06 38.78 
3.71 2.45 5,58 ) . 1,59 3,33 1,69 
l.96 12.88 5.58 3.15 Tr. 10.13 Tr. 
.22 3.13 4.13 2,83 Tr. 2,54 Tr. 

5.46 25,13 2.89 23,79 ,62 38,64 ,36 
---- ----- Tr. ----- .27 . ----- .21 
Tr. • 08 Tr. ·-~~l Tr • .40 Tr. 

100.00 100.00--·· 100.00 1100,00 lOO_~g_o 100.00 100,00 

' I 
.fil.6 163 4B4 ' 156 - 16,633 . I 75 - 29j564 

... -
'· 
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ses 
As a mineral, water pesse_§/a number of unique properties. Physic,.lly, it 

cht.nges from liquid to solid or gaseous states with only slight ~h'1ngo s in tcmper
a ture. It is unique in th;:t it renews itsolf ':nmnlly. Thu nbsolute d<:pcndonco 
of r.11 life upon it mnkos :mtc.r .::. limiting resource; so the: t no country c"~n expond 
beyond its dependable 'ilo.tcr supply, Its v~.ric.bloness m··kos noccss:.ry a continuing 
inventory of supply, if tho greatest usa of w.::.tcr is to bo cconomicc,lly att~.incd, 

,.• 

·. 

'• 

~ .. 
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THE GEOLOGICAL NEIVS LETTIB 

Off~cial Bulletin , 

of the 

GEOLOGICAL SOCIETY OF THE OREGON COUNTRY 
' . 

LECTURE .ANNuL'NCEMENTS 

.. ·. 

If you are a human your ancestors lived in caves; if you ~er? normal you 

repeated your ancestral cave life when a child; and if ycu are a geologist 

you plan to explore many caves. Hence take notice. 
' . 

February 13 - "Caves and Cave Dwel.lers ". 
" By Dr. S. M. Mayfield, Professor 

Linf ield College 
cf Geology, 

.......... . ·. 
Spring Will :Be In The Air 

February 16 - Field Trip, Newberg, the Nehalem and Parrett Mountain 

• l , • . ,·· 
.An OlllDlission 

In issue Vol. 2 - N~. l, .under ''Win a Big Prize~, the third .. (3d) contest 

is for the best report on an amateur research project, 

......... 
Mr. Hancock's committee deserves mu.ch credit for the. interesting exhibits 

arranged fer each meeting. 

' ....... ~ .. 

' ' .. 
'. 

; 

New chapters of the Society are being promcted in Salem and in Eugene • 

. . . . . . . . . 
' ' 



We Gan HGrdly Wait 

Jc senh Wimmer, er.airman, anncunces, tentatively, the following prcgram 

for the .Annual Meetting February 27, 1936: 

Toastmaster ~ Kenneth Phillips • 
.. . 

Speaker of the evening - Mr. L. A. McNary - our historian. 

Speaches by Past and Incor.in? .Pres~dents. 

Motion pictures on related sub,jects .by Mr. Renton. 

Talk on subject' cf; i~terest - Fauna of WillUllette Valley, 

by Mr. E. Stevena. 

Mrs. Pcppeltcn1 s committee have numerous and interE:sti-ng 

stunts prepared - alee. some surprises. 

Announcement of Insignia f0r Society .by Gerry Kimbrell, 

Chairman of the Ir,signia Gcmmi ttee. 

A three piece orchestra is to play for us at dinner. 

Cards are to be mailed to u'lOmbership_on which reservations 

are to be made - these to gc out in February. 

Cost will be $1.00 per plate and informal. 
" 

Mr. Wimmer 1vill welccme sug;:;estions to make the .Annual 

· Meeting more interesting. -

......... 
To assure Portland's prestige and rating as an intellectual center it 

!ID.1st soon build a Science Museum of co~arable size and quality to its fine .... 
Public Libraty end Art Museum. Wr.at finer gift cculd some public s,irited 

citizen give than "The Natural Scie.nco Museum cf the City cf Portland"? 

......... 
THE CORVALLIS WEEK END TRIP - UOVEMBER 23rd - 24th, J.9.l5. 

More than seventy members c:: the Geological S<'.'ciety cf tl,e Oregon Country 
responded tc the invi ta ti on extended 'by the Depart.Po,,t of Geolot;'{ at the State 
College, and drove to Corvallis en November 23rd. Nearly all of the group were 
on hand for the hot coffee served with the h<'.'me-.pac~ed lunches in the Mines 
:Building. 

-2-
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Immediately after lunch, inspection.cf the IDDny excelle'1t exhibits, pre
pared fer the occasion, began. 

. . ' 
The two-day program :Provided a Satu;day afterncon fer the insp!lcticn of . 

fossils, minerals and general museum specimens; a banquet at 6 P.M,; a mcst 
interesting lecture rn 11Tl:e ]'ossil FC1rests cf Cregon,.1, at 7:45 P.M., by Dr. 
Ralph W, Chaney, internati~nally 'known palecbctanist; and a field trip under 
the leadership cf Dr • .Allis,on, on Sunday, · 

• ' ' - ' ' " I• ', • 

Such a full pr~gram c1m best. be reported by taking cne feature at a 
time. . . 

FCSSILS .. 
Man;; specimens of tr.e fqssil fauna and flcra of Oregon which are not: 

part of t:rn regular museum display were laid \\Ut for, examination. .. ; ... ' 

Dr". Ethel Sanbcrn had an ·entire rocm filled with fossil leaves and.woods 
from the Goshen, ·Bridge Creek and ~ther important fossil flora horizons of the 
state. : 1 

All specimens which had been definitely identifi.ed were labelled for the 
information of the visitors. It was in this room that Dr. Chaney, guest speak
er for the evening, naturally spent most of his afterncen, The Goshen fossils 
have been given Illll.Ch detailed study. by both Dr. Sanbc·rn and Dr. Ohaney and 
they are convinced· that the Oligccene climate. cf western '.)rer.on was tropical. 

Dr. Packard gave his personal attention to the exhibit cf m~rine fossils .. 
The now fa.aop.s Eaker s;<ull cif foe fossil whale from t.'le· Miocene at Otter Rock 
was on displa,y, all missing parts having been restored uader the direction of 
Dr. Packard. Marine Cretaceous fossils from eastern Oregon, fish bones from 
Fossil Lake and shelled invertebrata from the Oregon coast were shown. A 
n:agnificent fossil amrronite which must have measured at least 12 inches across 
rested on top of a case 'Vhich contained casts showing the evolutionary stages 
through which the horse passed .reducin:.: the ,,_umber ·of his toes frcm five to · 
one: Casts cf the fossilized portions of' skulls of early ·man from the Heidel
berg jaw up, were in the saw case with the skul!" of a gorilla. 

t ' ~ .. ~ 

The mseum proper is houseij. in the old gymnasium. 
0

6J\d C"ontains n:any ·items 
cf great interest. Amcng these are several cases rf Indian artifacts and the 
large collection of reeks and mineral~ recently acquired.from the Sherwood' 
family. -·.~ ,_Rellorted by A. D. Vance. 

ROCKS .Alm MINERALS . 
' ' - ~ - • • , • r 1 -

Under the direct charge cf Jlr. Wilkl.nsan, assi~ted, by Wayne Felts and 
students, were the exhibits relating to M.ineralcgy and Vl;'lcanism,_ including 
crystal 11'.Cdels, optical instruments,· goniometers and all the paraphernalia 
with which a mine7alogist. makes voodoo. . .• 

T'ae Cr'Jstallogtaphic model di~p:).ay i~clu.ded a set of cellul~i·~· t~ans
parent models with red threads for. \;he axes, and alsp .maDY wood forms which 
were mounted on lurge'sheets ~f cardbcard.to permit lab3lling for the occasion. 
Many fine crystallographic _specimens illustrating the, v.arious systems t:tnd,: 
special oceurrenr.es such as' twinning, were ~f special interest. -- ·-·· - ' 



The mineralogical laborator; contains equipment and specimens which made 
a wcnderful exhibit. Here was a miorcscope of the latest type ccsting $25QO.OO. 
It was con:plete with numerous accessories fo.r examination of thin sections in 
so many different ways that one wonders if even the pr:fessor himself could 
use them all! 

. . . 
.Also in .this rocm were displayed all the sedirnentarJ and igneous material 

collected on the field trip by Dr. \'!ilkinaon Is classes during the summer in the 
Suplee quadrangle. Hundreds cf these specimens are carefully arranged, labelled 
as to location, occurrence, et~., and are l:eing worked up during the winter as 
to identification-and all the other things that mineralogists wish to know about 
rocks, Here, too, was Dr. Wilkinson's rr.ethod for t:1e identification of igneous 
rocks drawn to a larg:e scale and the various rocks named were attacliod to the 
chart in t.'1e proper places. 

In the laboratory of Economic Geology was displayed one of the finest 
collections of rock, ore and rare minerals on the Pacific iloast. A collection 
of educational rocks from tho valuable Krantz collection was an object of l!Ulch 
interest. 'Perhaps the best showing was a set of ores arranged according to · 
method of origin.· .Also original research maps as yet unpublished were on dis-
~~ . 

In fae metallurgical laboratory in the basement of the bull.ding, an assay 
was ran of a t;0ld bearing ore and a button of gold.produced. - ~ .. 

The ~rystallcgraphic a.~d mineralogical displEly held a faacinating interest 
for foe members of the group v1ho are .ta2cing' the University Extension' Course at 
Lincoln.High on Monday nishts, and tho numerous questions with which they plied 
Dr. Wilkinson, indicated that his course is" "taking". 

- · - Reported qy Franklin L. Davis. 

E.AN;)UET AT ME110RIAL UllIOH BUILDING 
. . 

On Saturday evening, lfove~ber 23rd, 1935, a bal;iciuet was. served in tho 
beautiful Memorial Union Building on tho CaJJJpu& at Corvallis, to members of 
the Geological Society, faculty members. friends ru1d our_ honor guest, :br. Ralph 
Chaney, of the University nf California. · ' 

' . ' _. . 
Some seventy poriens wore seated at the tables. In the cohtor.of tho 

Speakers I taolo was displayed a replica cf an acti ve.,;voloano which seemed quite 
appropriate as we listened to .. the forceful speakers and the floy; of oratory t.'1at 
poured forth from: their ;r.ouths, A e.pirit of info:rmality and .good fellowship 
prevailed thoughou t the dinner. · · 

Dr. E. T. Hodge, Presid~nt 91 the Society, presided as toastmaster, and 
kept things lively qy his clever sa"llies, In the course of the evening, lllDllY 
jokes of groat antiquity were .. brought out of storage for the occasion, as had 
been the ofrer. fossils for t.'1e benefit of. the visitors in tr •. e ii.ftern?on, 

The first speaker called oµ was Dean Earl, L: Packard; who welcomed the 
visiting guests to the o~J19us, The response was made °h'J Mr. K. N. Phillips, 
Vice-President, on behalf of tl".e,Society. Ml'. Kelley, the President of the 
scientific honor socio ty o.t IJ. S. C. ·, responded fa~'. the student group. 

' ' • • t • ' , •• 

Dr. W. D. Wilkin~~n' w~~ ;~~rncs·t·, in his appoai for '11 deeper and more 
serious. lltudy of geology and kin<J,red subjects, .and .. urged our group to avail 
themselves of the opportunicy of study in order' to 'be able perhaps to'·rnake 

.... -



• • J 

scme real contributions toward the solution of cur geolcgical problems. Ho 
suggested group study of different '{lhases cf geology, the segregation 'teing 
made acccrding to the individual preferences for certain fields, 

Dr. I. S . .Alliscn 's talk was· o'ii tcsearch .and the qiportunities it presents 
to all interested in the geology of t~e Orego:i: ~c:untry, .. 

Mr. J, C, Stevens spoke on the subject, 11\Vhy I am an .Amateur Geolcgist•, 
e.nd e.np the r of tl10 boys frcm our home town made go c d: . 

• • : • ' ! ' -. ' .• ' ' ' ' ". 
. . ' ~ . ,, 

The very delightful cccasion was' necessarily b~ou,ght to e.n' early close to 
make wey for llr. Chaney's lecture in the Library .AllQ.itoriuin., . · , ·• 

" " · - · · · .; - Reported by Dr. Claude Ada'11s. 

THE FfJSS IL FOBES TS OF OBEGo'.N 
~· .. ~ ~ .. ; 

,·: ·., ·: .. . . 
.. • •• •'t' ··~·.· :.·~. 

. "The lecture at 7: 45 P, 'M. · by Dr~ Ralph. W •. r.haney. was intensely interest
ing not onl.y because· 11The Fossil Fo'.rests of Oregon" was the subject, but because 
the personality! cf the speaker was ~o pleasingly evident that many a listener · 
ivculd hav<:i given much t" have travelled ·with him e~en on .his wa,lk thr,augh· the ·. 
tic.k-in:(ested sections. d .central .luner~ca." ~ .. ", ... 

:' ·' 

Tl1e speaker told of his search for living trees beari~ leaves like the 
foss-ils ·of the Goshen area aad 'cf inding 'them .in the tropic&l jµn'!:l.es.of South· 
.America, in Guatemala and in"o tr.e·r · c"ountries of Central .Arulria. · 

• I I • , r ' : 1 ' • '. - • • 

.. Dr., Chaney said that foe· fossil fl~.ra.of !las tern Gregan indi.cated a moist, 
temperate climate and he traced the migration cf 'the Re.dwoods throu.::;h their 
fcssils to their present horoo in Celifor.1ia and also northward along the Pacific 
ccrcst'to the vicinity of Nome," Alaska,· aii.d ac"ross the Aleutie.n Isle.nd "oridt;e to 
Siberia, and. thence down into cr:ina.'and. Jape.n where there are nci, redwoods liv- . 
ing to day, '· · · · · ... 

. ... ~ 

T'ne lec.ture was well illustrated with cxcellc~t lantern slides. 

In mentioning his investigations in China, Dr·;· C~a,ii.ey ,told of fi~ding a. 
Hackberry seed associated. with the bones and artifacts of the Pekin me.n indicat
ing that the cave dwellers df ·one m±:p:ion years':ago.' included this source of 
vitamin "D". in their diet. : ·, .. ·:. ' .- - Iieported by A. D, Vance. ... . . . ' . . . . (,;: .. 

'' ·-· ~ . •" .. ..· 
. •' .. . ....... . . .. 

• • •• I ' . " . 
The area geolcgically mapped is_ ~e.ss in the State;:·?f _Oregon than in aey 

··~ 

'ther ste.te in the Union. 
.. 

' . : . .:. 

• • • • • • • • • • I • I . ;. 
. ; -.. ·-: 
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Dies ·for next year are now e.cceptable • .' '· 
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' 
Brnneville. Fewer and lfil Iron Inc"istry 

by 

. ' ; 
Edwin T. fudge, , 

Cons'J.lting Geologist 
Engineers, North Pacific Diviaion, U. . . . S. Army. 

. . -
A problem that concerns cl.l interested in the future growth of the North-

west is the ultimate disposal C'f Bonneville pcwer. T(le, Bo.nncville Power Project 
belongs to the people aijd they only have the entire right t9 dispose' of 'the pcwer 
in any wey they wish. It is thought by m8.cy that the us"e which will give· the 
greatest benefit to the largest number will be by heavy industries. 

In the last few yero-s there has been much ci.iscussio~ of the various heavy 
industries that mey use the lctrge blocks of che.ap power, The, ccnsensus of nation
al expert opinion is that the f~brication of mineral prod.ucts not only uses the 
largest amount of electro p01wr, but demands the pcwer at a low_"co~t. Con
sequently many recommendations have been made as tc 'mineral products that would,' 
aPPear to be :important. Studies made by the w:ri ter as to the am:iun t of power 
.required by a list of so:re twenty products indica.te that lllC'st of those widely 
discussed could not use more than a few per cent of Bonneville power .• 

The investigation on iron and steel, howeve.r, gave. res;dts:based upon.per" 
capita consumpticn that indicate a demand for power in excess ~f 55 :iier cent of· 
all the power that can be generated at Bonneville (1,578,552,oco kUhlyr) or 139 
percent of t:1e power that can be ge!1Elratcd ]ly two units. sometime in 1937 (640, 
356,000 k11hJyr) beth at an. 85 per cent load factor.· '· .·, . . · · 

' ' 

In view of th~ above findi'1gs, a reuo~t ·.,;as made" entitled, '•Availabie'Raw' · 
Materials for a Pacific Coast Iro•1 Industry". This is perhaps tho most ex.
haustive study that has ever been published on the economic feasibility cJf a.'1 
iron s;neltin~ and fabricating industry that m~~ht,be loca~ed on the Pacific 
Coast. It is published in four volumes and contabs ever ·1000 pages. 

T'ne report ii'ldicates that all .the ravi materials for·-~'1 iron i!1dtistry can 
be laid down in fao Lcwer Columbia Valley at a cost comparable to tfil:.t at uhich' 
they are now laid down at the older centcirs of production. '.The repo'rt also 
shews Wl available market for iron and steel products in excess of one million : 
tons. These t•.vo facts, combined with the expected electro power on tidewater 
that m13¥ be "the cheapest power on tide;ater"in the United States" is a con
clusion that should grip the attenti-0n of all ci~ize11s in, .the n?rthwest. 

A brief summary of all the aaliont facts of the reprrt is as follows: 
' 

(1) Need for study, - No survey ,o,f_ _the_ .a.upply of raw minerals for t:1e 
electric smelting of iron ores of the Pacific area has ever been made. Only 
two detailed investigations for blast furnace smelting have been made a::d they 
are, respectively, ten and seventeen years old. Both investigations gave but 
little attention to fluxes, ·refractories a:ld manganese •. The su-pplies for 
electric smelting differ profoundly from those required for blast fur.1ace use, 
National inve,1tories of sup'J?ly are made for and i;ioi'1tod to consumers in the 
eastern centers of production. For all of these reasons this investigation is 
not only justified b-,f perhaps tno long -delayed. 



' 

( 2) Economic setting. - The Lcwer Cclurnbia River Valley r.as almcst a perfect 
econ)mic setting. It is in t~e geoGraphic center cf beth the Pacific Coast and 
Far East market and the source nf raw materials; it has deep water transportation 
far both; it has the other geographic a'1d human ingredien.ts for la'rge elei::tro:.. 
metallurgical industries an:d_ it aeon IT ill have "the choapest large sutJply of low 
cc st electric power on tide· water in the United States 11 • 

(3) Market. - ljc puUish~d, er a~ail~tle privat~ reports on tl:e market .fo.r: 
ferrous prcdllcts in the Pacific .Coast mar:.Cet area· have ever been writt~n. The cost 
cf raw m~neral supplies depends upon the quantity pu.r\'hased or sonsumed. Hence a 
market study was necessarily made. The sourc'e of basic information has been good 
and the reoul ts are considered· dep_end,able.·; .-Theoe show t})at there ·is a market not 
nc w supplied by prodllcers in the Weste,rn Uni tea: States fo-r proda:~t's that can be · 
competitively produced in comparati:vely .small 'i:ron 'all!i steel plants .in excess of 
one million tons, .. ' , . · _. .. ""· · . ,_ .. , - , · · .. · · 

I f•. ·• •• :. t' • I :,7' ·'~ ,·: ~~· . • . " 
(4) Histor.v. - Several elaborate and costly inve·s'tigations cif the'problem 

have been made and in each case ·the decision was not to e,stablish an. industry, 
All of these studie~ were pc>stulateid upon blast 'furnac"._p:z:actice eic'ept one in. 
:British Columbia and one at Heroult, California. . _ 

(a) The :British Columbia study was limited to mineral 'supplies of the pro
vince, to a western Canadian market and upon power costs in-excess 'of $27,00 per 
hcrse power year. The Heroult attempt had fair 'or"'., good flux"but a long ;rail 
haurl to the market_ and a power cost of $25. 00 ·per horse pcwer year~ · 

(b) :Blast furnace investigate rs found the ircn ores, fluxes, ·fuels and 
market were sid.ely separated from ,each e<ther. The r::cst available o:r:es we~e mag
netites, not the IllC'St desirable ores ;fo:z: blast furnace practice, ·and requiring 
much fuel and a coke of properties not available within e_ccnomic -transport~tion 
distances. These investigators all .. found the market c'f req.iisi te size and found 
no danger of foreign competition.'.' -1- .. "· '. · 

• • ', • ' r ' • .~ • ~ 

(5) Scrap. - The pr~sent pro9,uction of cne· miliion· to~~ and··the prospectiv:e 
production cf another milLion 'tonil' will require metal in ·exc13ss ·of the' available 
scrap metal supply. This investi/;ation' indicates that t.'1~ .available scrap metal 
su:pply is about l,4oO,OOO tons a year.·· Hence there will.be.needed 600,000'tons of 
new metal derived from ores. It _i.~ ,prqbable that even mc:r:e I)ew metal will be re- . 
quired beeause of the_ high.cost bf using such a large proportion of scrap metal; · 
i.e., of 2 to 1. The present nation usage is l to 2. , , . '. .. ,_. · .. · 

.. : . ·. 
(6) 1.!:2E .21:£ supply, ~ ·: ,- ·:." .· •- ' · ";',:,. . 

(a) 'The iron ores of the ,deposits reconm1ended ey ,this report are of a. 
higher grade.than these used by the Nation as a whole. · They average bver 60 per 
cent metallic iron. Hence, dn-the .above basis, 'there will be needed 960,000 tons· 
of ore, 1•hich:for a 333-day ,-ear 'is ·2,1Ss2 tons a day •. TAe.figure of·l,000 tons. a 
day requirement is therefore a conservative figtire,': Tl).e."cost figures in this re- " 
po rt are based upon that . quan 'ti W ;' ":.' · . : : ~. · .', .. . , " '.. · . · -

(b)' T'nere are many deposits .of iron. ore in'the 1"19stern part of the Americas. · 
Many of them are large but undeveloped, .Some of :these· depos,i ts'may ·become avail
able a few years after iJ.!1 iron and' steel i~dustry is 'established. All such deposits 
have been located, considered, and are described in the .repo:r:t. · · 

(c) Proven deposits within economic transopo·rt'ation 'range are the following: 
(1) Kasaan Peninsula;· Ai'aska, magnetite· ore"60 p~r cent metallic iron, 

llessemer, semt-self fluxing, lotr sulphur and copne'r,. several million tons t 3 months 
to produce, 1,000 miles water carria.€;e, ccst deliV!Jred ~4,14. to. $5;08 a 'ton, 

(2) Louise, Texada and Vancouver islands; rr.agnetite, 60-63 per cent 
metallic iron, :Bessemer, semi..self ~luxizig, moderate sulphur and cop~er, several 
million tons, 3 months to produce, 710 and 440 mile water haul, cost delivered 
$4. 'fJ to $4.15 a ton, 



(3) Iron !fountain, Washi-1.gton Cou-1t;,·, Idaho, hc1natite, magnetite, 'Sf 
per ce~t metallic iron, Bessemer, 3 million tons, one year to producP, 420 miles 
rail haul, cost delivered $4. 70 a ton. . . 

( 4) Dayton, Nevada, hmnati to and DlD.gnetite, 6 2 per cent mctcllic iron, 
Bessemer, 1,500,000 tons, 3 m:inths to prodllce, 310 miles rail und 650 miles water 
carriage, cost delivered $4. 75 a ton, . . · 

(5) Cave Canyon, S:iJ1 Bor::iardino county, California, .hematite and Illa.€
notite, 60 per cent metallic iron, Bessemer, somi .. self flu;cing, 5-10 million tons, 
225 miles rail, 989 miles water carriage, ce.n be put into operation qu.ickly, cost 
clllliverod. $4.32 a ton, " . ' · 

(6) Ship l~ou-.tain, San Bernardino County, California, 65 per cont metal
lic iron, Bessemer, mc.ny million tons, 270 miles rail, 989 miles water caITiogo, 3 
months to produce, cost delivered $5.14 a ton. : 

. ' (7) El Tepustotc; llaja California, Mexico, homutite and mat;notite, 65 
per cent metallic iron, partially Bessemer, very lar<;'0, 3 months to produce, 1185 
miles water carriage, cost delivered $2.50 a ton. 

(8) El MO)lley, Colima, Mexico, magnetite and hematite, .<fi per ce::it 
metallic iron, Bessemer, 24,000,000 tons, 4 m:inths to :():>7oducc, 2,180 miles wo.tor 
carri(1bc, cost delivered $3.60 a :ton. , , . _ - ; : · 

(9) Las Truchas, Michoaco.n, Mexico, helllll.tita and mag,1otite, 63 per 
ce:it metollic iro:1, Bessemer, ')),000,000 tons, 5 months to produce, 2,300 miles 
water carriage, cost delivered $3.60 a ton. . . " 

(10) Murcona, Peru, heo-:uti te, 63 per cent metallic iron, Bessor:ior, 
50,000,000 to:is, 6 months to pro duce, 4, 850 miles 11ator carrict;'e, cost &Jlivcred 
$4. 30 a ton, · · . . -

(11) Tal tal,- Chile, -lllD.f,'IlOti to and he:llati te, 63 per cont metallic iron, 
Bossm.ior, 50,000,000 tons, 6 months to' produce, 5, 284 oiles water carria:;c, cost 
deli vercd $4. 05 u ton, . · 

· (12) Algarrobo, Chilo, magnetite, hem.:i.tite, 65 per cent metcl.lic iron, 
Bessemer, 50,000, 000 tons, 4 r.i:inths to produce, 5,494 miles water carringe, cost 
dol i vered $4. 75 a ton. 

(13) Chonar ~Olilado and Dorado lllab'lletite, .homatite, 63 per cont raotallic 
iron, Bossor.:or, both severcl. oil lion tons, 6 oonths- .to produce, 5, 500 miles wii.ter 
carria,;e, cost delivered $4. 25. . 

(14) 'El Tofo, Chile, mgnotite, ho:::atite, 64 per cent r.10tallic iroa, 
Bessemer, 100,000,000 tons, 1 LlQnth to deliver (oporati11g), 5,569 oiles water : 
carriage, cost delivered $4.30. . ' 

". 
(7) Reducbi:; Agents. - In the electric fu~nuco carbonaceous materials a.re not 

needed as fuels but only as reducin;:; EJl;O!'lta, Hm1co there.is a. reduction of fao
nintha of the weight and one-third of the volUJ.ie o'.f the load by using a.."'l electric 
furnace instead of a blast fur:iace. Also tile electric fur1:iace crui use a. wide ·: 
variety of substances as lo'.1b a~ ~hey ho.vc good deoxidizijlg proportie_s. 

' ~ . 
Such substances should be low in phosphorii.s, aulprur D.-"ld ash. The ash addB 

to the fluz chari::e U."ld lowers the oledtricai roais ta.ace, Consequently char<;oal or 
petroleur.:i coke arc preferred over coal coke. Fer blast fur:iace use a coke of high 
crushil~ stren;;th is d.o='lded a."ld such cokes a.re rare and expensive. - T'.nis property · 
is not as esseLtial ~n'electr~~ ::Urnace practice. · · 

'' ' . 
The supply of wood'wastes for the'.p~du.ction of charcoal is a1nmdarit, lnt C:uo 

t.o direct charges aY.d lack of a L'lll.rlret for by-products, ,tho 1011est cost' of char-
C'lal that rJJ:JY be expec:ted is $9. 00 a short to::i. · --: ., : -. . · · · · .. · · · 

• ' • • • : - ! • ' • ' '., ... : • • l,' • • • • 

The production of petrole= coke in Portlu."'ld is in,exceiis. of 4o;ooo tons a 
year and has a i.lD.rket at pricea•i:ro.ch' above that 71hich i;>;n iron s1;,oltinf; industry 

' : . ·~ - - ,.. 
" 

_g.. . . .. 



ca.'l afford to pey. An increase cf production ·of petrolour.1 coke is limited by lack 
of r.mrket for the by-prad.{ict, 01s. ., , ·" 

... 
· Subject to investi~ations that still remain to be r..ade on charcoal, tl.e only 

available reducing agent is coal coke. Goqd blast furnace col:es are made at Crow's 
Nest, British Colur.1bia, and D.lrango, Colorado, both of v:hich are out of econo1'1ic 
transyo,r~at~on ra:1{;~. · 

Oret;on h.as only li,gni to a.'1d sub-bi tuuin~us coals. Coking coals occu,r in .Alaski-; 
Nn.'lcih10;· llritish Colunbi.a; and severpl places in Washington, .. ~e co)res for the Wash. 

· in,,ton coals are dec.idedly supeJ'.'.ic-r. to the. Alaskan and Nanair:io cokes and are located 
close to Portlm.d. . Wilke.son Field:, P,ierce County, Was)lini;toni is thff'recobr:iended 
supply. .. _ <" •• • , •• " 

. ·' 
l" • • ; ~~ • : .:.." .. : ' ' • • ; ... •• ' •• -

- · Av~ra;:e ?-nalys is of WHkenscn C:okll. -. : .. 
, , I f • ,-., .. 

. ' 
Mo is ti.ire •••••••••••• , ••• , ••••..•••••••• ; •••••••• 
Volatile r.io.ttcr .................•......... , .. ,. 
Fixed c&bon • ....•..... , ...........•.......• , .• 
Ash .••...•............... '·, ...... .... . :. .. · ••...•• 
Sulphur .....•...•. , .•.•.•..••..•. ~ ...•. • ... •• .• 

Per cent 

l.C6· 
l. 30 

81. tiJ+ 
15. 20 
o. 45 

, .. 

The fixed carbon is hi~h and alt10st equal, to that of charcoal or petrol= coke. 
A..'1 a'l;tlysis of the ash.is: , . 

: .· .. , 
: '. ~ 

. .... 
' --. . . . 

. .. 
·• Per cent .. . -·· 

Si02 ..•. ~ ..•...... ~ .. ~. · .. : ··~.,, •• ·•· ...•••...•.• : 51. 60 · 
.AJ.203 ••.•••.•..............• , ...... -.. · ..... ~ ..••• 39.09 .· 
Fe~3 .••.. : .. : ...............................•.. ·. 4.s4· .. , 
OaO ....................... :, .............••••••• 4.20,·. 
MgO ................ ~ ..................... ,: ••.• -••• 0.22' 
Mn304 •••• •••••••••••••••••••••.•••••. , • • • • • • • • • O. 20 · 
s .............. ............................... :· ... . o.48 · 
P2Q5 ..•.•.............. ~ .. ; ........... , .. , ...... ~- 0.0607: 

- .. •: ' . 
The above co1'e is very low in phosphorus as co .. ipared with·noat cokes ·and c'on

ta.ins only an averDfe a::10unt of sulrihu.r. , llie silica is hi;;h. a::id it will a:ct 'as a 
:·. ' flux with the iron cres recoLYJended above. Ita low crushing streni:;th is :no. ob-

.. jection fo its use. In a 'uord,. it. is a good coke for ,electric fur:lace .use; This. 
coke should be delivered at Bonneville for $6. 50 a ton. 

'· c,oke 
, .. l',00 

( 8) Li.:iestone. - Because .the ores are 
is partial;I.y self fluxina,_ the ?J·lOunt 
pounds p<Jr ton of pig iron •. · · 

self fluxing and.98cause the Wilkeson 
of lii;<estone required will b_e less than 

. ' ' . ,.- ·. ; _ ·- : . . : . . . . 
• ' ~ • w • -'. • • •• ·, • ' •• 

.. , i · Liwestone of sat'isfactory qU'.,:tii ty (ove:r 98 per '.cei:t. Oa co3), 
' . ' ed at Portla.:1d fror:i one of the followinc: places ·at -$2 .. 50· a _ton: " 

,, I ' • . . ' -

' .. . l: 

- ... : : ·. 

Dall Island, Alaska, 
Concrete, Skaf;i t County,- Wash.int;ton, 
Line,. C·re:'.'.'on,. ._, , .. . 
Santa· Oruz, California ( .. 1ine ·:ru_~) 

• I I ' 

~ .. 
.should be d>'liver-

: 

'. - : ~ 

.. 
' I-, 



The deposits at: -

Texada Isla.'1d, British Colui.1bia, ' 
: 

Cle Elur.1, Kittitas County, Washin,"J;ton, , · 
Santa Cruz, California (selected), 

Should be delivered for $2. 75 a ton.· 
·- t 

It appears that lir.iestono r.laY bo obtained for as low a prieo as $2.00 a ton 
from the San Juan and Orcas Islands, Washinton, a:.d fror~ iihatcoo County. 

(9) Dolol:lite·. - Dolooite, with a co:.;poaition of 2.90 per cent silica and 1.37 
per cent iror.. oxide a:1d nlm:1in.o-i, frorJ Calvillo, '\'laahington, should be obtabed fron 
an old established quarry for $4. 00 a ton. Near LirJe, Orecon are thicl~ beds of 
equally ,~ood dolouite. These beds r.1i,.·ht be opened ac:d their product shipped in con
junction 11ith linestone flux frorJ the sarc.e place and delivered in Portland for · 
$3. 75 a ton, or less •. These prices are about one-half tho cost of doloni te avail
able to the eastern iron and steel plants. 

About 22, 000 tons of dead- burned dolo •. 1i te will be required annually and it 
could be calcined at tb.e. iron and steel plant us in:; electric furnaces for that 
purpose, . ' ...... . 

,. .......... . 
(10) Ma1n1esi t~. - . .An .iron ·and steel industl"J in the Lo.,;or Colur:ibin River 

Valley has an advanta;;e over all other iron and steel industries of foe U:1ited 
States in be in;· close to a ver:i· lar~e and hi"'h i;rade depos.it of r.10.c"!lesi te. Since 

· na,_?esi to is preferred over dolo..li te a 1d ;muld replace dolo:.:i te, if chea;i e:1ough, 
tnis is a real econonic advanta;;·e. Tho Cheuolah deposit, Stevens Cou.'1ty, 17ash
int:ton, contains 7 ,ooo·,ooo to:is that havo tho followin,3 a.'lD.lysis: Mg() S5. 5 -per cent; 
CaO 3. 4 per cont; Si02 6. 5 per cont; Fo203 and Al203 7.25 per.cei;it; i,;nition loss 
0.5 per cent. The r,mterial.is acl;.:irably suited for the :.m.m.f'1c1;ure of Daf,'!l.Csim. 
bricl{. :BC"causc of the swall ..-JL1rket, calcined no.cncsHo is now sold for $22.00 f.o. b. 
Cheweloh and can be a>ill.vered for $25·'00 a ton. If 20;000. tqn,e, .a year of na,_,"nesite 
are used, it should be delivered to Bonneville for ·not Lore than $7 .OO o. ton, and 
deaC.- bur:1ed and r.Jade into briolc for ·$2.00 a ton; tl:iUs ·afforqing_ .a. supply at less 
than one-h:llf that available to present· ·iron ·arid s"t<iel 1:1ornti'actur.ers.: . . . . . . . . . . . . ' 

• • ' ' ' ' • ' • ' i I • • • " p ' • 

· ( 11) Silica. - The ores are self-f'lu:rine; a:id tho recoL'lrJended coke contains S 
per cent silica. Hence little silica 'il'ill be require..l to flux the ores.· ·However, 
tho acid process is preferred in the electric furnace but is not used because of 
its hL;h cost, The a'ount faat r.1i, ·ht be required noul.J. be about_ 10,000 tons of 
silica_ a year. A deposit near Denison (S:;ioka:10 Cou::it:r/ '17asnington, appei:irs to be' 
the only available source and its size 'oi:d quality re::ain to be proven, If reports· 
are true, it con to.ins 500,000 tons of quartz - a· quantity sufficient to serve for 
fifty years. 

'·. • 
(12) ·Fire clave. - Fron Mica, Wa5hinr;ton, Bloll(; tf:e, State bound.a.r'J to Moscow, 

Idaho, are a nui~.ber of deposits of fire clcys that have the followin'; t-:nalysis: 
Silica 47.3 per cent; alu:Jina 37.g per cent; ferric iron 0.9 per cent; :Ja;;ncsia 0.1 
per cent; li= O.l per cent; water 0.3 per f:C:it; tita'1ia 0.9 per ce::t; i:':lition loss 
12.6 per cor.t. The cl'\\' has boon sold for $11. 44 a ton, which is too hi ·h a price. 
Forei;;n fire clcys, as well as California fire cleys, can.be-.ir.lported at a lower 
cost, ' ·' ' ... 

·'· . 
• • ~ ~ 1 ~. - • 

It is pro~Jablc, however, tnat a. steady L'.arket, 'created by 
industry, will enable the '\l'ashin,:ton producers to deliver fire 
about $6.00 a ton, -

a:i iron a:1d steel 
clay to Portla.'1d for 

(13) Chromite". - About 2,500 tons a year may be needed. ~e reserves in Alaska, 
British Columbia and tno Western States is 1,000,000 tons. Most of these deposits 

_, n... 



, 

are too small to be mined irnd shipped at a low cost. Depcsits at Port Chatham and Re 
Mountain, Kenai Penensula, Alaska, contain 24o,OOO tons of 45 per cent Cr203 that 
should be delivered to Portla.:1d at a CC'S t of $10. CO a ton. 

The fcreign sources of present supply for eastern furnaces e.rc as near ?r nearer 
to the Pacific Coast thm1 to the eastern coast a1.d somJ of these can d<>liver chromite 
as return ballast car~ o 0'1 lumber and wheat ships at a lower cost than they can de
liver it to tho present iron pla.•ts of the eastern coast. 

(14) M~.mi;;anese. - About lS, COO tons of ore cf over 35 per cent mn.ngo.nese may be 
required by an iron ard steel plai:t at Bonr.eville. No known deposits of high 11"rade 
ore occur in t11e western states that can be mined cheaply or transported e.t a low cos 

Very large a.•d high gredc deposits exist in India.and Chile. India has an est
ablished industry and has for a lon~ time supplied foreign markets, includi>:,c· that of 
tho United States. The known ores carry 4S-50 per cent n:anganese. They should be 
delivered on returning lumber B.>"1d wheat ships at 17 cer.ts a unit whic:1 is several 
cents lower than eastern producers psy for their supply. 

(15) Costs. - The estimated costs of raw mineral supplies, laid down in Portlan< 
are as follows: 

Iron 0re, 60 per cent metallic iron, Bessct:ier grade, a ton .. $ 4. 50 
Coke, Sl per cent fixed carbon, a ton....................... 6.50 
Limestone, 90 per cont CaCo3, a ton......................... 2.5c 
Do lo mite, raw, a ten • .•.•..................................• _ 3. 75 
Dolomite, Calcined, a. ton. . • • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • 7. 50 
Magnesite, raw, a ton., .••••.•............... ,................ 7. 00 
Magnesite, calcined, a ton..................... . . . .. . . . . . . . . • 9. CO 
Silica rock, a ton.......................................... 6.co 
Chromite, 45 per cont Cr203, a ton .. ;.............. . . . . . . . . • 10. 00 
Mime;anes~,4S-5'J per cont Mn, a unit......................... 0.17 

If pig iron er hot metal is produced whclly from iron ore, tho probable cost of 
raw minerals uill be: 

7.47 
2.60 

1.66 ton 60 per cent iron ore at $4.50 a ton, ••.•••••••••••• $ 
SOO lbs. coke, 81 per cent fixed carbon at $6. 50 a ton .... •• 
1000 lbs. limestcne, 9S per cent CaCo3 at $2.50 a ton ••...•• 
Dolomite er magncsi te •• , ... , ............ , ................•. • 
Chromi to • ......................... -.. · ........................ • .• 

1.25 
C. 2C 
o.o6 

Mo.nbaneae • ••••••••••••••.•.••.• • • • · • • · · • • • • • • · • • • • • · • • • · · · • · ~~ 
Total $ ll. 67 

If tho required iron oro tcnna,;es ere only 500 tons a day and the 0ther mineral 
supplies are of the same proportionate order, the costs per ton of raw minerals ~ill 
be: 

If nnly 

Iron ore •..........•.. .....................•.. • ..•.••.•.. •. • $ 5· 25 
Coke, •••.•.....•.. ....................... · .... · .... • · · · · · • · · 7 • 00 
250 tons of iron Lre are required, the costs per ton uill be only: 
Iron ore ..•.•....................................... •• ..... $ 5.50 
Coke . .• , ••..•..........................................• · ·• 7 • 25 
Limestone .••••..•.................•............ :............ 2. 75 
D0lomi te . .•• , .• , .............. · ......................... • . •. 4. 25 

If lGO tons of iron ore are required the costs per ton will be: 
Iron ere •••...•..........................................•.. $ 
Coke • •• , .•.•.. , •.•....... , .......................•.........• 
Limes tone . ...•.•............•..••... • · ... · · · · · · · • · • · · • • · • • · • 
Dolomite .•••••.••.................... ........................ 

6.50 
7,50 
3.00 
4.25 

Dead-burned magnesite ....•................ ; .............. · •• 20.cc 

Consequently the smallest scale of operation for successful iron smelting plants 
demands tho eonsumption of l,CCO tons of iron ore a day. 
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THE G::JOLOGICJ\L NEWS LETTER 

Official Bulletin 
of the 

GEOLOGIC.AL SOCIETY OF THE OREGON COUNTRY 

Portland. Oregon 

FIRST ANNUAL MEETING , 

of 
The Geological Society of the Oregon Country 

NORTONIA HOTEL - PORTLAND, OREGON 

THURSDAY - FEBRUARY 27, 1936 

SAVE THIS DATE 

The following program has been arranged: 

6:00 to 6:30 P.M. 
6:30 to S:OO P.M, 

Business 'Meeting 
Dinner 

,. Announcement of Insignia for Society - Gerry Kimbrell 

February 21. 1936 

8:00 to 10:00 P.M. Address by Dr. E.T. Hodge, Reti~ing President. 
Address by Mr. C.D. Phillips, Incoming President 
Speaker of the Evening - L.A. McNary, Historian 
Toastmaster - K.N. Phillips 

.. 
Stunts - Movies - Liars contest (all be prepared to tell one) - Music -
5 piece orc~estra - group picture. 

And all for the price of $1.00 - Informal 
, .. 

Cards for reservations will be mailed early in February to all members. 

Mrs. R.R. Poppleton, Chairman Social Committee 
Mr. J. Wimmer, Chairman Annual Meeting Coim:littee 

• 
FIELD TRIP 

March 15, Vancouver, Washington, and vicinity.· 
. Mr. Claire Holdredge, leader of this trip has been making extensive 
eiplorations and will show and. explain many things of great interest 
ta all who want to know about their own country. 

- - - .... -
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A PROPOS:SD CONSTJTUTICNAL C!IAUGE 
• J -.. 

The executive colllll!ittee recommends to the society, 

(1) that the annuvi dues be changed from $2.50 a yeii,r to $3.50 a year effective 
- · ··· -- March 1,- 1936. . ...... .. 

(2) that these dues shall include· a ~embership fo-r the wife but for no other'--' 
adult member cf the family,' . 

(3) that the dlles fo!' Junior members ·remain unchanged all;d remain at $1. 00 a 
yec;r but that no 'bulletin be sent to Junior members. 

(4) that the above dues shall include free admission to all lectures, free 
attendance on all trips and a yelU's subscription to the bulletin. 

(5) that membership er guest cards be required by all who attend lectures, o.nd 

(6) that trip fees be strictly enforced for non-members. 

THE LAND OF MYSTSRY 

Southeastern Oregon is a land of !l\YStery for mcst Oregonions. Hence great 
interest has been aroused by the annou.'lcement of the lecture, M.~rch 12 by Arthur 
M •. Piper on ~he' Harney Cou.'lt;pr. 

GET ACQUAINTED WITH THEM 

The addition of every new professional geologist to the Oregon Country is 
evidence of the aw!lkening of interest by our people in the geological foundation 
upon which the Oregon Country is built. We welcome these professional geologists 
because of the researches that will come from their work, because of foe contri
butions they will 0ffer ·ta our Bulletin and because of the leadership they will 
give to our society, 

Arthur L. Piper, geolebist Ground Water Division, United States Geological 
Survey, Mr. Piper has established rm office at 516 Couch Building. He will · 
supervise the investigations made b:· the U. S. Geological Survey in the North
western States. 

Dr. Thomas T'nayer is a new geologist' added to the ·geological staff of 
Bonneville Da.-n. Dr. Thayer took. his_,under~raduate work at the University of 

> ' ' Oregon and has done advanced work'at the University of Cincinnati, Northwestern 
University and at California Institute of Technology, where he obtained his 
doctorate degree, He also has done •11ork for the United Stetes Geological Survey 
in California and Oregon. 

His addition to the Bonnevil1e staff is on i::idication th::>t tr.is is one great 
engineeriil{; project where. they have made every effort to ensure complete success 
by a thorough study of the geological~factors involved. 

·· .. , 
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Mr. Ray Treasher. The Oregon State Planning Eoar~ is Ill1lking an investi
gation of all the sources of information on tiie economic geological and mineral 
resources of Oregon, This information will be tabulated and published. Mr. · 
Treasher is in charge of this investigation'. - ' 

ENGI1'"E!l<S OF MDlES A..lfil GBOLOGISTS 

The function of tho geologist is to determine the kind, quality, extent nnd 
distribution of the minerru.s and the rocks that .lie beneath the surface of the 
earth,. 

The function of the eni;ineer of mines it to extract, bring to the surface 
and place at tile mill, smelter, or buyer the minerals and rocks after the facts 
of occurrence have oeen furnished to him by the geologist. 

Some men are both geologists and mining engineers. In the clden days all 
miners were possessed cf the technology in both fields. However it takes two 
different types of minds to do the two rather divers functions. The geologist 
has an analytical mind; the engineer a synthetic mind. 

In this day of specialization no geologist pretends to be a mining engineer 
and no engineer lays claim to geological training, 

STATE GEOLOGISTS A!:D MINERALOGISTS 

Most states of the Union have state geologists, California has a state 
mineralogist. Well established state geological surveys and the United States 
Geological Survey had been in existence before California became a mining state, 

After minerals, ot1ier tha.n placer gold began to be scught in California the 
miners sought some means to determine the many lL~usual minerals that occur with- -
in the boundaries of our southern neighbor. California set up an assay office 
for that purpose. As time passed the office expanded but the man in charge has 
always been called a ~mineralogist". · 

MINERALOGY .AliD GEOLOGY 

To the mineralogist and the geologist there is no doubt about the meaning 
of these worus •. They. both accept the ·standard dictionnry and encyclopedic 
definitions; _ _ · · 

Geolot'Y is the science of the earth ~ the whole earth, 
Mineralogy is one of the specialties within vhe field of geology 

and is the science of minerals. Other specialties in 
the field of geolog'" a1'8: 

Petrograpbj -·the science of rocks 
Paleontology - the science of fossils· 
Paleoanthropology - the science·of•fossil man 
Meteorolocy ~ the science_ of the atmosphere, and ma.TJY others. 

The field is so large that most geologists specialize in some field, Thus,' 
Drs. Wilkinson, Lazell and, Dake specialize ir. the field ef minerals, Dr. Packard 
in paleontology', etc. · · · · ' -
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ENGI1'ESRS \F ltU:NES IN OR"SGCN 

~ · · Orer,on has been backward in the development of he~ mineral resources, hence 
the·opportu..~ities' for professional activity in mining has an~ still is limited. 
Yet once a inan has been infected with the ore hunting fever he never recovers. 
Thus a nwnber of mining engineers in Oregon a.~d now en1;ogod in other activities 
have retained a deop interest in iiliiiing. ·The consequence is that the Oregon 
section of the J\.':lerican Institute of Mining and Metallurgical Engineers have 
kept alive a section, . Below o.re the officers· and members of the Oregon Section. 
Those double starred nnc.ms are members o; our_geological society and singly 

"starred uere 'r.1en trained as gqolorists. · · · -

Officers and Directors 

·· · Herbert F. Byra."1, Chai~Lian, 375 Ea{:ocliff R<iad::·Port1and, Oregon 
F, Wh.:U.ley Watson; Vice-Chairman, .437 N. W. l~th- Ave.; Portland, 

· : : Ja.':ies H. Batcheller, Corvallis, Oregon. 
,. 'Pierre R. Hines, Portland, Cregon · ' . ':. 

Al ton E. Klrtz, Pn·tl~d, Oregon 

' •, 
Washinpton 

" -· ·. 

Oregon 

Seattle Roberts, Milnor Mining Dept., Univ. of Wnsh. 

Bonneville 
Carlton 

. Corvallis 

Eugene 

Hillsboro 
Po'rtland· 

,. 
. ·' · .. 

Sherwood 
Corvallis _ 

Cornucopia 
Haines 

. Northwestern Cref'.on 

Peacock, D. C. , Jr, 
· Dennis, \Tillia."1 B. __ 

**Allison, Ira s. · · 
**Swl,lXtlcy, .Arthur M. 
,. Betts, Robert M. 

Moye, Bertch W. 
*Reynolds·, _ W. Roc-inald 

.. Byram, H •. F. 
Cappa, Francis X. 
Cook, Frederick S. 
Cox, W. Rey · · .. 
Davis,. Lover.e.tt 
Elmer;- 11illiam W. 

**Felts, Wayne H. 
· *Gw:ier, Robert 
· Hines, Pierre R. · 

**Hodre, Edwin T. 
.' -Klitz;· Al toii E. '. .' · 

Schultz, Earl G. 
Shu0akor, He~ry E. 
Strowger, A. ·w: ... ,. 
Watson, F. Wnalley . 
Ledesr.ia., llonora~o · _ 
Batcheller, ,J, H. · ... . . . . . . . 
. . . 

: ,·_ • > ' ' : 

Herdlick, Jared A. 
\Vir.1ber, Ray..'.~.nd. ~· . 
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Col'lll:lbia Construction Co. 

2210 Van ~uren Street 
I , . 

·: 510 N. F~fth Street 
Miner Building · 
1507 Walnut Street 
1265 Fifth Street 

, . . 37 5. Edge cl if(, Ro ad : 
· · 5715 S. E. Taylor Street 

2221 N • .Albina Avenue 
56e Elizabeth Street 

. 812 .Ar:ierican Bank Bldg. 
- · - .. 4C4 Fitzpatrick Building 

$C05 N. Delaware Avenue. 
2442 S. E. 11th Avenue · 
Box 293, Old P. 'o •. Bldg. 
2915 N. W. Luray Terrace 
1006 Porter Building 
5137 N. E •. Wistaria Ave. 
3141 ~. E.,73rd Avenue 
1298 J\.':lori.can Bank Bldg. 
437 N. ~. 16th Street 
Route 1, ·Box 3 · 

-. 

Cornucopia Gold Mines 
Highland Mine 

". 

,. 
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. -

Contrnl Point 
Disston . 
Grants Pass 

Medford 

Rogue River 

EUf;ene 
Diss ton 
PortlnnC. 

Souther.stern OrC/:'O:l 

McCaskc~ H. D. 
Sheythc, Donald E. 

.Derwent, Ernest 
IJcoson, Grunt 

1
' 

Robertson, Jasper T. 
Burch,' Albert 
McCoroic~, D. Ford 
Ferry, Dcuclass, H. 

Affiliate Moobers 

**Seith, Dr. W. D. 
W a tlti ns , Kenne th 
llra."ldes I A. c·. . .. 
Friec'_le, Frank J. 
Haas, J. C. 
Irion, Don G. 
Mears, H. s. 

llora da Orchr.rds 
_Noor.drw Mbe 
811 E. "D" Street 
817 Orchard Avenue 
llox 388 
lllack Oak Ranch 
llox 1038 

1941 University_ Street 

615 E, 32nd Avenue 
345 . 10th Avenue 
Porter Building · 
3231 N. E. Shaver St. 
349 Montgooery Drive 

GEOLOGICAL li'ORK ON THE ilILLA:.CETTE RIVER 

The U. S. Elll':incers arc· r.inkir{~ a stucy of the \7illnr::otte basin for the pur-:. 
pose of flood control, The pln.il is based upon the thco~· that ouch of tho rain
foll can be held buCk in storage reservoirs. l7hother this is sound geolo1zy D8'f bo 
questioned by r.1D.DY. If sound, its success wiil C.epe'1d 1vholly upon the intecri ty 
of the dar.1s which hold back the storat.:e wr.tcrs. If the da.:is fail the uatcr of the 
reservoir will bo lot loose suddenl'y and wzy result in great loss of life Md 
property. • 

A search at present is bcinr, r..a.C.e for places whore da;Js oay be safely built. 
!!)his necessarily oust be done larr.cly by drillin". The followinr, youni:; geologists 
are inspectors of the drilling: Ernest McKittrick, Robert Gn;:1pr, Monty. Stonq, 
and .AJ.lnn GriG,::s. · •. 

17ILL.AMETTE SOUND .. 

January 9, 1936, Dr. Ira S, .Allison a~lircssod a very large audience (250) 
cin ll'illa;.1ctto SounC. •. ·Professor .Allison stl'.ted that Professor Condon's theory.of 

-a sounl could not be accepted because. of the absence of sea cliff, beaches or 
evidence of wave work within the valley. He presented the theory that a flood 
or floods cor.10 down tho Colur.-.bia River with such violence that .tll!J 1wters backed 
up Willa;.wtte Volley as far as Eui;ene, Those water~ carried silts and icebergs, 
The waters were not turbulent because they dit not d~sturb the old soils of tho 
valley floor and yet they had sufficient velocity to rioat iceber&B to the tops 
of the hills near EU1;ene. The silts settled over the velley floor and the ice
bercs r.iel ted ant droPPed clacial erratics. He showe~. a r:iap of t?:le err~tics. just 
noticed by Gondon, i~ter by Diller an' still later by r.1<4"1Y other geologists. 

-· n .... 
·' ·,"' ' 

. ' . 

. ' ' 
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Dr • .Allison also read a list of fossil rer.JD.ins of vertebrates that have been found 
on the valley floor. He stated that 1.oost of the fim:s are useless because of the 
inco:.:plete infor:·:.ation on their exact occurrence. Nevertheless, he gave the 
audience the inpression that at the' ti?.1e of his floots that r,ia.'lt sloths, oastoc'.on 
and elephants lived in.the valley. The lecturer did not explain why the water 
flooded the valley without rushing on out to sea nor' what the causes of the floods 
were. 

- ........ - -
CORVALLIS, AT.:SAllY AND JEFFERSON GEOLOGICAL TOUR 

November 23rd, 1935. 
" -

Professor Ira .Allison, Leader. 

.......... 
Sunday morning, November 23rd .. seventy five members of the Geolo~ical Society 

of the Oregon Country assembled in front of the I.lines Building on the Oregon State 
College ca.-:rpus, for a geological tour in the vicinity of Corvallis, .AlbOllY and 
Jefferson, Oregon. Professor .Allison, leader of' the gro'.lp, lectured on the geology 
of the areas visited. 

The twenty-one car caravan first drove north on the West Side Pacific Highwsy 
making their first stop at a road cut about four miles from Corvallis. At this' 

-· ·point t'.1e tuffaceous sandstone shclcs of the EoccmAge were observed; In a con
tinuation of the road cut, about 150 feet awo;t, and under a hematite-stained soil, 
were old broken down gravels said to be o. part of a gravel sheet that existed in 
the Willa.-nette. Volley in Middle Pleistoce!1e times, 

About a quarter of a mile down the road the silt soil containin;' s:nall granite 
glacial erratics was pointed out. The erratics wore carried into the 17illrunette 
Valley by the backwater from the Columbia River durin1; the Glacial Period and they 
can be found up to o.n elevation of about 400 feet. At a road cut about t110 miles 
north on the highway some hematite deuosits were seen and some interesting san:ples 

, _were picked up. · • 

About si::;: and a half miles north of Corvallis the party turned cast on the 
road toward .Albany. At different points along this road Dr • .Allison pointed out 
more quartzite and g~anitic P,laciSl-erratics. One of those granite erratics 
noted was about five feet in dillLlEltor and another showed glacial striae very 
clearly, 

To prove his 
Professo~ .Allison 
and snail shells. 

statorJent that 
stopped at .one 
No fossils of 

were found, however. 

deposit~ in. this locality were water· laid, 
road C'.lt' north of".Albony and dug out fossil clam 
tha.t . ~funny little fish that is built liko a nut" 

. ·-'' .. 
'• '' • ' I •" 

. i _The caravan proceeded on throueh .Al ba.v to a brick yard' east of to'/111. It 
was explained that in this area are silt deposits air.ii.lar to those that were seen 
near Corvallis and which covered the Scntiam gravels about fifteen feet in this 
locality. 

. "• . . 

An e:i.-posure of light coiorea.· tu.ffacoous sandstone shales on the wost side of 
linox 1s Butte was observed, These shales were soid to be water laid deposits of the 
Oligocene Period. Knox• s Butte is c;;ipped 'by a layer of basalt as are mnny of the 
other peclcs in this district. 
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The next stop was in a cemetery on a hill eaGt of Jefferson. Here i1ere re
vealed some broken do= gravels similar to those seen earlier in the day. How
ever, it might be well to mention that no "fossils" 11ere dug up, nor .,ere samples 
of marble and granite, bearing dates, carried a11ay as specimens! 

The next place of interest to be seen was a barren pit, located on the road 
bet.,een Jefferson and Turner, 11hich had been used by the railroad. The 11all of 
this pit shoued volcanic breccia lying between layers of basoJ.tic lavas. The 
breccia was formed from oxidized glassy and frothy volcanic materials and is of 
a goldon brol'7ll color. Upon close examination small particles of black glass 
can be seen. Hydro therma.l alteration has teken place in ma.ny parts of the brcccia 
and can be traced by its green, vein-like appearance. 

At this point the party officially disbanded. Tho many members of the group 
extend their tl1anks and appreciation to Professor Allison for a most interesting 
a.~d enjoyable trip. 

Reported by J. R. Collins, 

.. 
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Vol. 2 - No· 5 Po rtlanG.. orer>on March 9. 1936 

SPECIAL NOTICE 

CHl\N.:>E OF MEETING PLACE 

Eegirtning with the next m<>eting, and until furtl:,er notice, the Society will 
hold i'ts meeti.1(':s in the Auditorium of the Public Library. The exh-ibi ts will be 
on display at 7:30 P.M. and after the lecture. 

LEC':':"JRE 

March 12 - Mr. Artlmr M, Piper, geolo~ist in chi..rge of ground water division 
of the 'United States Geological Survey, will lecture before the Society on the 
Harney Country. Mr. PipeT has made a thorough study oi t~is little-known pru;t of 
Oregon and will speak authoTitatively·a.,d interestingly. . , 

FIELt TRIP--

March 15 - Vancouver, Waahington, 
The it inerari will be announced at t:le 

• 
and vicinity. Leader, 
meeting on March 12. 

--,, 

OUR SOCIETY EJXJCATION.AL PROGRl1M 

Mr. Clair Holdredge. 

The Geologicp.1 Society of the Oregon Country will spanser two educational 
courses as given by the Portla:id Extension Genter. 

G 321. Elements of structural Geology - Ey n~. W. D. Wilkinson 

The course in structure! geology is designed for those who have had a course 
in "general geology or rocks anC:. minerals.· It '7ill consider the details of major 
structures such as anticlines, Synclines, faults, a.,d so forth. As well as the 
equally important minor structures, special attention will be given to the methods 
of field rccogai tion and to ti1c economic importance of structural earti:i features. 

. -
The course is attracting much attention from our advanced students and 

promises to be very popular.-

Class meets Monday ~venings at 7 :15 P. It. 
begin March 23. 

Lincoln Hi6h School, classes 

G 352. Geology of Or~eon - Dr. Edwin -T. Hodge 

The course deals with the e~oieLt ~eologic histor:t.. of Oregon. It is an ex
planation of tl:e mineral rcsoJ.rcos, ground waters, scenic i:>.nd ctr.er economic 
resource3 as well as the general physical basis upon wi1ich the Oregon industrial 
and cultural development is based. 

Class meets Wcd.,esfu.:y cvenin6s at 7:15 P.M. - Lincoln Hig~ School, classes 
begin March 25. 
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SECTION.<\L _<\ER::ll:f.A"JTICAL CHARTS 

The scctionc.l o.erGnnuticcl chcrtc pi.cblished by the Con.st and Geo do tic Survey, 
U, S, Depo.rtfilc•lt of Commerce, are the best gener::ilizod mLtps sho\1in1; tho larger re
lief (surf nee) featurP.s nvoJlo.blc of the P.-icific 1forth110st. 

PORrL.Al,!D, December 1936. Scnlc, l 500,000. Size, 20 by 33 
inches, Price, 40 cents; 25 cents in lots oi' 20. 

SLATTL:3, Jc.nuo.ry lg36. Seo.lo, l : 500,000. Size, 22 by 32 
bc:'lcs, Price, 40 cents; 25 cents in lots of 20, · 

FUTGBE LECTURES AND TRIPS 

.April 12 - W. L. Po~ers, Professor of Soils, Orc£on State ColleGe, will lead 
1 a trip to the t;)·-po soil loct:'.li tics in tho vicinity of Portland. 

Mey 14 - Dr. Et1'.,l Sanbor!'l r'ill lecture on tho A.'lc!knt Forests of Oregon. 

- - - - .... 

Dues arc no11 payable for tho next fitrnal ;,•(mr which begir.s Mo.rch l, 1936. 
One ·bulletin uill be meilod out in Mnrcn to fa-ose w:~c arc delinqu,ent after which 
no bulletin i-;ill be IIU.lilud until duos arc -pr.id. 

A cop;)' of the :Bibliogrnpbo· of Ore-;on Goolog;;· Tiill be mailed to each p8rson 
who is a member of the society on tho second week in March, Additional copies of 
this biblio,;Taplly IM:' be purc:'lUscd nt $1.00 a cop;i· from the Secretary. 

' C,WES Al!D CAV1" D'JELIJlRS 

Resume of Lecture 
by 

Dr. Samuel M. M:iyficld 

· Caves nnd caverns have al.1:cys been i'lterestlri;· nnd useful topoc;raphie 
features. Zvidently ma'l did not live in ca.Tes in tho earliest stages of his pre
history. This is re,;retable because the physical and chemical conditions which 

-. exist in c:o.vcs r.ro hif.!'.ly favorable to the long time preservation of human re
mains. In Zurope, and probably in other parts of the 11orld, men first took up 
their abode in caves toward tho close of the last inter-glacial stage of the 
glacial period, a'Pproximately fifty thousand years ago. They did this in re
sponse to the rigorous climatic conditions brought on by the last great glacial 
ad'l'ance. 

From tho time 11hton men boga.n to live underground, do1m almost to the present, 
the deposits of earth, sand and rock mn cavern floors throughout the inhabited 
world have served as filiU[; cases for prescrvins tho records of man Is lifo and pro
gress. Thus the story of Neanderthal ar.d Cro-Magnon was filed away in tho strati
fied deposits in the caves af Germany nnd Franco, and the cliff dwellings of'our 
own Southuest, including Mesa Verda, toll us of e. people 17ho were gone 1:>01d for
gotten before Columbus cruno to America.. 
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Co.vcs, natur-'.il :ind.artificbl; still scr,;e ~s't':1e r.ciml~,of people in mcmyparts 
of the world. - For exwnple, ·it:iny 'ticople lb<.:' in' homes cr.rvcd out of tho chclk beds 
in No;:tr.ern Frc.nce, the loess dep~si'ts of '7ostorn Chinn. ·::-;id the e~_rth nr.d roci~ of 
Northor!l Africa. _ ?'J._r ,~ode_r;• ;o~il~,i~,_;;s :.icy be, re.~arded p.s artifieinl crwes, 

Caverns cirt· nle.C•,S of. :fctrcat' for v,,,rious fC:-rms .. of life. The most noticeable 
of these are b~.ts~. sit+:tless crickets n:-.c. "olin6. fish. . . -

- f ·- • . ' ' . . . . - - . ' " - ' . ' ' ' 

.A.'llOll!; tre econo:Jic proc:ucts of CC.VOS ~re bat' gU-MO; travertine or "Mexican 
Onyx", nitrates, m·ter, ores in certr,in plcces, ice from i<;e caves and ca•;e o.ir which 
micht be useC. in o.ir co:1C.itionin3 in buiB.ir.;;a. Ho!10ver, the scenic vclue of caves 
fw. outm?i<:hs vll the -0tl~era, 

Caves c.ro fo~--med in o. variety of ~n!'lterials c.na 1000.tions o.....""lci °!:JYS'3te!'".li different 
agents. There rre sen c'1ves e;·ca•:atod by the waves at tho bases of sea cliffs, 
Mel ting by :ru::minP. ':l'ater nm~/ form ice cc.verns in r,lacicrs.. Small caV'Crns may occur 
behind :1.'.'.terfnlls, 11here s:!_Jra;' gram falli~ 11atcr saps weak rock from beneath more 
res is tent bcc'.s as at Tuiul tnoma.'1 Fclls lud the Cc.ve of tho WL1c.s at Ni~a.ra. Lava 
caves a.aC. tunnels arc t::.e result of lava froczinr,· 011 all sides of a. con tr al core 
which rrn::a.i1;s L>ol ter.. ktor the cez.tral liqa.ii Llllsn breaks out at so::Je point and 
florrs am;iy leavin1~ a cavC'rn or t'!:nmel. S:i~::stonc ca.ves or rock shel tors like tliose 
at Mesa. VerC:.e arc forrced. on the sid'>i> of cu;i;;'ons by t'1e er-osion of :7eak stra.ta. from 
beneath resistent sa."ldsto.ie. There aro c:werns of solutioi:i in beds. of gypB'Wll. and · 
rook· salt. Extensive artificial, 'caves in va:·iou.R places are the result of man's_,-: 
mining ac.d. construction. ·-~·;. '· · · · .' .. · ' ..... - 1. • •• 

The most irr.:iortar.t t;rpe of large natural unC.erground. cavities is tho lime.:.'~ 
stone oave::-n wr.ich is t:1<. res":!. t of s6lution of be'.l.s of. limestone by g~_ound water.,--
0:1arged •1i th carbo:i ciozido. T:'le ·ii,:.st kno.,-;n exawples of ~his· type are Mammoth cave 
and Barlsbad Cavern. -.. ' 

Where limestone foraati·ms have a r.carly flat up;i;>er surface, a large part of 
the surface •vater enters the x·ock bir wey of tl.e. ~oint spaces which it soon widens 
by solution into broad crevices _V:i th .1011 round0d shoulders. At joint intersections 
solu.tion of the limesto!!e is so favored t!1at t;rn water mey here descend in a sort 
of vertical shaft until it meets 'a bed.din,; pleno exteadiP.f: laterally and offering · 
more favorable cor.d.it'ions for corrosion. Its journey ·navi begins in a lateral direc
tion a.'1.d, solution of the ro0k cor.tim.ir.g, a. tu..·mcl may be etched out a"ld extended 
until a."lother joint is er.cou.1terloid ·~h'ich is favorable to· its further dexcent _into 
the forma.tion. Jly this process o'n nlterllPti!'I' sl,afts a.nd, gii.llcries the water dO-.' ' -
sce:o.ds· to near the surfcco of tf .. e \VD.ter taiJlo ~a~~ a series, of steus, and is even
tually discharged into tlle rive:r s:rstorJ of t'.:e <listrict •. Within _the larger caverns, ·' 
the water at the lowest level usually flows a.s a subterranean river to emerge into 
the light fr.:im beneath a rock arch, -

- From r. plen of a system of conriectin1; c~verns it IllaJ. often bo observed. thP.t 
tho galleries of tho several levels are directed along two :r.ecta.'1E,-ub.r directions 
which indicates control by tho me.in' joints ,;,i thin the liJl!E\stono formation. 

' - ~ , - ' 

:By tile above described process o:': limesto:le cavern formc.tion all levels of a 
cavern system are developed nbove tho groun•i r:ater table ·l'-'1d all at the same time. 
Anot;ier· th,Jory cclls fer the develop'llent of one level at a· time at the ·,111tcr table, 
The su.ccessive levels being the r•:isiclt of successive clommard shifts of th~ grou."ld
water table in response to the dmvncv.tting of t;·,e me.star stream of the district · 
and up1rard movei~ents of tho earth. Accor:<i'l·S to a third. theory all the levels of 
a cavern ~Y develop at the sw~e t~.r.e o.n.l 11:.ilo all are o;itiroly below the ground
ivater table, Later uplift _a:,d e:ro~ion m:i,.v bri.1€ them ailovo the water tablo. 
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Above the caverns <lf limestone fo~~tio.ns t:1ere ar~ S
0

electeC:. po.in :;.,s -,;,ere thei '• 
de,;condi"f 1ater dissol.ves ·out ;E"unnel-sho.petl. depressions_ called. s_inks. Sinlt"S are 
al$C· :·or .. 1~d rj t~.e cavint: in of the roofs of. caverns. 

·. 
When a cave becomes dry, because o:i t:1e withdrawal of water to lower levels, 

C:.epc,sition of lime carbonate begins."' Loss of carbon dioxide and evaporation of the 
water causes this deposition. These deposits assume many intere2ting and beautiful 
forms. .Amo:ig the most common. forms are· stalactites and stalagmites. A stalactite 
may start from a drop· of water leaking throug'.1 the roof of a cave •. Lime carboi;iate :· 
is deposited about the margin of the drop in the' form of a ring. Successive drops .. 
make deposits on the lower edge of t'1e ring wI1ich grows downward into a hollow 
tube. Deposition in the tube may ultimately close it, 1:,hile deposition from water 
tricklin:; dmm its outside may greatly enlarge it. By deposition from water drip
ping onto t?-.e floor stalaginites ~ be built upward, eYen joining the stalactites 
to form columns; The deposits sometimes toke tho form of hangings and draperies 
of· th0 most fantastic and beautiful designs. Alabaster, "gypsum flowers" and 
helectites. are peculii.r forms of .deposition from .i::avo nater solutions. 

NEW]J;JP.G TE.Il:.....!~fil l'it!1, 1936 
- t. . . - • ' 

·Mine· o 1 clock Sund.a;/ found over a score of shi voril1£ gC'ologists waiting for 
the shove-off for tho Nowlmrg trip. H:i.rry Clark was to meot us at Six Corners at 
9:30 but it seems that··- 1vell, Harry said he could."l't start his car. Once I ran 
into a door anO. roporteu a beau~iful black eye, but t;1:it is another stor;)'. 

. . 
First stop 1w.s Pacific College, Nm·it:13rg. T'r.is accoru1t is written up elsewhere. 

Professor 1.!acey joined tr.e party.'here 'and in foe absence of Mr. Clark, agreed to 
guide the party. We stopped to pick up Urs. Ellictt, first student of our Doctor 
Condon. Although quite elderly, she never rr.issed a stop and no hike was too long 
or too d.ifficul t for her. She was a real inspi:i:ation. to the rest of us. 

. ' 

Our first field stop was at thP. Willnmette River bridge. While a cuttir.g wind 
fairly took ti1e words out -0f his 'mouth, Dr. Hodge explained the general situc.tion. 
The northward flo'°inG Will=ette fails to maint3.in its course, turns sharply to the 
east around P~.rrott 1it. before it rusmnes its 'norfov:arcJ. journey nvor its rocky 
trail ·at Orce;on City. Whllt caused· it to IO-'\'.ro this e.b"'Upt turn, instead of con tinu
ing northward was t::-ie m!l.in objectiyo of the trip. Dr. Hodge pointed out that New
borg stood on an old terro.ce Dt en elevo.tion of about 2co feet. A well dui:; here 
struck a log 200 feet do·.m a.id g_U:~ t. in sru:d.sto:·.o at 500 foot because of salt water', 
He digressed a moment to conjecture that perhaps this salt water wc-.s some of the 
•riginal S(.a W£.ter e1~trapped in. the sand.stone ·mill~ons of years a{;Oo 

The 11ell log was used to support the contention t»at Ner1b·erg and the Chchalem' 
valley is old riYer fill. If t~.o "river once was at this leYel, nhy did it not con
tinue nort;wni.1:d? Professor Macey pointed out that Old Timers claim thc.t in times 
of extreme h-ii;h water· the T-J.alatin spills over into the Chehalem and thus i:1to 
the Vlillo.netto. Three hi;;her, disti;1ct t<irraces 118re noted ·:·hich further mystified 
the crew. · · 

We rushed b::.ck to our cars' dougi~ .the fire a:;paratus on its way to c. rural 
fire, . Only iron i'.ete:r;mination. and. a keen interest in eeolob)' ke-pt tho pnrt1r from 
bol tin~ to ti1e fire. · · · · . · · : · . ' . ' . . ' 

On ti1~ side of Parrott :L-!t." Cl<'-rk an'i Macey hncl locat:ed. a gra·.1i te erratic at 
an elevation of 325 feot. Dr. HodGe traced its history from the molten mac;m..~ in 
northern Ic".aho to its finQJ. rest int; pll'.ce. ~la;i;1 sr.ialler erratics were fouad 



thro-.i.::r.ou t the adjoining orch'll'd. Specirr.0~1s 1wro mainllr peg.nnti tic. 
somo11h::..t shelt11red hete \le ato lunch and then took a s\ort side trip 
artifact locality between Sec; 35-36." t:· 3··s:·; 1r:· "2 w.- -Time was not 
any search. - ~ r : 

'' 

Afi we uore 
to locate an 
allotted for 

We drovC; to t1ce, to-p ~f-Parrott- Mt:-~wher~ w~-had a wo!iderful Tie\'/ of Mts: Adams, 
Hood and Jefferson. Dr, Hodge pointed out the even -slope between the \Yillemette ; 
and the Clacka;nas, suggestive of· ar. alluvial fan, composed of Troutdale formation. -
This is "in the area which Dr. Hodge feels carried the old Columbia River; A short 
trip to'ok us to a westward view of the Chehalcm valley, The steep ,west elope and:· 
gentle cast slope of Parrott Mt.; and its continuation, Chehalem Mt.·, is suggestive 
(l) of faulting and tilting to the eastward aad northwurd., (2)-·erosion along the 
crest of an anticline. The former sE.emed more feasible expecially after Professor i 
Macey pointed out that ranges to the west also had this same steep westward slope. 

Dr, -Hod[;e 1 s hypothesis .r1as that the enti.re area was siltfilled from tho east, 
That the Tualatin flo.,ed south•mrd through the Chehalem valley. As erosion pro
ceeded, ru1 eu.st•:ard flo'7ing stream pirated the Tualatin and the Chehalem clone 
occupied the former cha.'Ulel. This channel is far too •nide and broad to be the work 
of the feeble Chehalem. 

From heN r:e 17ent westward to some fossil loeali ties. An old coal prospect, 
on a terrace 100 feet above the valley was obser<ed. No coal of appreciable _ 
quantity was found, Silt was observed and the dump shor:ed fossiliferous sandstone 
from the bottom of the shaft. l'he next $top at the far1.i e:f John Smith, where a 
southwest dipping sa.'ldstonc containing shell frat;oents in abundance was found. 
Still further 1wst we ascended a terrace- 350 feet abovo the valley, where numerous 
erratics wore found, some of these of -considerable s'izo. From here 170 could see 
the locality of a previous oil ( 1) 11011. Mr. Wade, manager of _the farm, told us 
this well ;md been drilled ovPr 32 ,yeo,rs' ngo _to, a depth of 1200 feet and that the 
casing etill stands above ground., We further observed.evidence supporting the idea' 
that the valley was once filled. The Cheh..'1.lem valley comes from the northnard in 
a flat col, too "lide l\ vnlley for t;1ia min_or streCJ!l to cut. The decisive speech .
ef all concerned on this trip was a feature,· the:' fairly bi.t off their '7ords; 
through chattering tooth. . , .- , .. •' . , 

Dr. Hodge explaineil that the tributary to 'the present fualatin 17hich occupies · 
the channel formerly used by the TualD.tin, could not move the quanti tics of silt 
which it formerly did. Tribu~~ry streruns co~ing into it,· still carried their usual 
largo a.'llount of suspended, mc.tfJrial 11hich t':,e pi:<.rent · tr~butar-1 could not n.~ndle. 
This cau'Scd. t:1e dar°'4ning of the stream, forming Wupc.to Lake. · '· 

A stop was made at a bascl t qUQ.rry 'l'lhere road metal was takon from a south
west dippin.:; sill of basalt. From there.to an~ther old coal mine 17here evidence of 
spontaneous firing of the coal seam 17as noticed, caused. by heat generntcd from , 
exidizing pyri i;e. Our New't:erg party_ left us- here a.'ld !VO swu;1g over to t;.c Tualatin 
valley on our r.cy to Portlru1d. -·- · -.... · ' - - ": ··-" - -· · 

We might say in passing 
to leave Pacific College for 

. · .. : . -
that Harry Clark joined our party 
the field tr'ip. . -

' as 170 were preparing 

We Vll:'.nt to con$rc.tulatc Harry a.'ld Professor Mac~:Y- on .the trip they had scouted. 
The day was ideally clear. The sun (.id its best to make us comfortable although 
the wind did its best otherwise. There wore more than thirty people on the trip 
d'SJ?i te the colC. not a car left tl1e p1:1rty U.'ltil the official disb1:1nding in the gloom 
of th1:1t February evening. In spite of-the ciscomfort experienced by all, the trip 
was well 11orth 17hile in clearing 1:1:iother ·.vindow thruugh which we can look into the 
past of our OreGon country. ' - ' · · 

Ray C. Treasher · 
~· ._, 
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PACIFIC CCJLIBGE MUSEUM 

· The first' stop of the· dt>y \ .. ,;s at Pacific :Colle'!:b· at· Newberg where President · · 
Pennb(;t"in '.l!".r: Professor Mil.coy conC.ucted us throui:;h the college.·r.m.sev.m uhich, . 
though Slll[>ll, :Oas mn..'10'· ite'.ns cf gre_a,t ;interest. ' 

: ' 

... 
TJ",e first object to attrnct·our· attention uo.s a lurge linen tn~estry on the 

uall al' tl1e r~o.in hLll·:1~·· It "'<'S 7oven by a con,;;reer.tion of QuakcrG in I;rclrmd 
for tho 'Co,1ton:1ial Exposition at Pr.ilc.del:phia in 1876. It depicts ll'illion Penn's 
treaty rri th tr.a L1c:i::ms. · President Pe,mingtcn is o.uthori ty for the stater.1cnt tho.t 
this treaty is tlc.e only rne ever made with the I:1tlians which was mt ratified by 
an oo.th unt:. the only one tr..ct trns e'l1cr lccpt, unbroken. 

In t:.e museu.'1. itself, probabl:r tho most interesting object from o. historical 
sto.ndpoi:".t is a srmll prir.tin;; press which 1ms usocl. by Mr. Pittock 71hen ho was 
state printer of Oregon. 

-\.~Thero is also much cf a gcoloc,ical interest in tho r.11.lseum, several sections 
of jaw bones ".7ith teeth intact of i:illl1lllloth u.."l:i i:io.st~J.on 11ith a section of the trunk 
from one of those animals :lS '•vell o.£ se'rnrcl log bones. Tl:ose •7ore obt2.i:1ed from 
the ilili':imette River at Aurora a.'1(. at Ash Islm:,l a mile above Ne11b1Jrg. . . 

• 
Anot'her curious c:i-oloy is· a sectior, of a tree ':Ii t:: n rock imbec1C.ect in it. The 

tree havins cror.n c~mpletel;y: around ·tr:e rock':·. ,.: . ... ,,,' ,;_,., .. 
. .,,. ~'.~~-· ·~· 

Ona· c:nse' ccn tains Indi::J.n basket on:.i pCJt tor.;,-. '':)rk fr~11 Mexico • 
. ~ . . . J. •• 

Another cc.se contains In2.ir1n -C.1:'tifncts· x::e.stly pic1-:e.3.. up ar0un l t>.e to1m of .\ 
Gaston, mortars an,' pestles of sev'!ltcl· sizus ~-ni.'. sho.pes; cine stone po.int i:iixing - , 
bowl, rubbing stones ani 7/ar cl-.ibs. · In 'this collectio;:i :is a skull fr~1:1 tl:e Grand .. ' 
Ronde Inda;, ;.toservatio,1 which is· r6r~rlr..o,'hle fnu t!1e fr.ct thr:.t it has a perfect''· 
set of toet:1 in it. · 0.1e ,:er,tist in the pcrty rotu:.rlr..cc'. tlint he haG. exa. .. inei in his 
lifetime twe'1ty six thousn::e. sets of teeth a:». he ha•: seen o:tly seven perfect sets; 
this was· om: of tl:.ei:i. A fine reptile skull, probably an ichthyosaur, froi:i east<;irr, 
Oregon· is· one of their rere treasures. · · 

: . : . ~ 

The -oart~ was r.mch interestoO. in a t'.:rec foot secti?n of a ~arboniferoU:s .fern 
from the coc.l l:!easures cf Pennsylvi>:lia~ ,\nd. fi.1/illllf but by he means of least. im- 1 • 

portance was a har.dful of coarse hair fr?1.1 a r.:astod.on dug out of the ice in Alaska. 

H. L-: Jennison 

' -~-

BUSIIDJSS ME:STil:G OF SOCIETY 
-;.. ... -

T:1e First .Annual Business Meeting cf .tl1C" Society was ·hold o.t the Nntonia 
Hotel in a roor.i ac.jeining the banquet halL The ceeting 11as called to order by 
Dr. Ho cl.go. 

Several i:ieasures of irJ_portanea· to the Society ·riore p·asscd cne. ot'.:er i ter .• s of 
interest were discussed. ·. 

The Co4lt:littee on Insigni~_for the Society reported that Franlc Bigler was the 
winner of the contest, but the selection cf the insig~ia had been poGtponcd for 
a few weeks. 

•. r 

. ' 



'·- . ' 

:!i2r: Neff read t:1e financial report which was adopted. 
I '. ·~ 

' . . ·~ 

At the request of 1;he Treasurer and .Audi ti~ Committee was authorized. 

The Society moved to incorporate. 

The Society voted (1) to raise the annual dims _from $2.50 to $3,50 a year 
effective March l, 1936 (2)that tllese dues shall include a membership for the wife, 
but for no other adult member of the family (3) that the dues for Junior members 
remain uachanged and remain at.$1.00 a year but that no bulletins be sent to junior 
members. 

The report of tellers showed that the regular ticket had been elected b~ an 
almc st llnlll').llilOUS VO te. 

Clarence D. ·Phillips President 

J. C. Stevens Vice President 

Miss Lillian Neff Secretary .. 
Mrs. Mabel Smith'. 

. . 
Tr ea.surer 

A. L. Pratt. 
" 

· Di;r:ector 
. ' 

Meeting adjourned. 

- .., -·-· -
FIRST .AN!IUAL BANQUET 

MR. WIMill:R and MRS. POPPLETON dese'rve' i:;reat credit for the highly successful 
annual meeting. It will be remembered down through the years as a glorious and 
happy occasion. It gave eloquent evide'n!)e of tr.e success of our Society. One· 
hundred .and forty four (144) people sat dorm to the banquet. · · 

Toastmaster Ken Phillips officiated a."ld introduced Dr • .Arthur JonoG 11ho read 
a poem on Paleozoic loyo a."ld as an encore sang a parody of geological importance. 
A liars contest was woll manned, first prize <;oing to the fluent Dr. Ed11in Osgood. 
He received a rubber geologists pick for a re11ard. · A llUlllber of impromptu(?) talks 
were given. Leslie Jewell, a bed time story, Leo Simond on leolites, .A. D. Vanco 
on "Frcm Pectin to Certo 11 , Dr. Arthur Jones, on "African Bones•, Dr • .Alice B<tbrs 
responded to "The .Amateur Geologist" and Miss Jesci~·M. Short on "Geology. for.Fun". 

. -
Aftor a brief intermission an illustrated lec·ture by J, C. Stevens, srow<:d 

some fauna of Willamette Sound, the likes of which the world has never seen, tllank 
heaven. The discourse was cleverly proparod and a real cantribution to fossil 
nonsense. 

As retiri:lg president, Dr. Edwin T. Hodge reviewed the work of the Society 
since its i;1ce-ption 10 months ago. Organized as a society for intellectUlll study 
it has organized the first lectures of their kind in Portla~d, the first geological 
trips of their nature, the developmec:-,t of a project at Mt. Tabor, Dr. Hodge paid 
his respects to the vc.rious members 11ho have actively .helped with the work of the 
Society. Toward the future attention should. '\lo pi::.id to tlie establishment of new 
chapters, a!ld a permanent museum of natural history. The amateur geologist is a 
11G - man•, searching out evidence a:nd in~e~lige;itly learnii;g of what he has found, 
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The Soc:ety in a special ses~l.on called by Ken Phillips elected Dr. Hodge to 
hoi10rary life membership· as Honorary Fellow· and .. presented him with a folder in which 
to file the Geological Society bulletins. These tokens carried with them the heartM 
felt thanks of an appreciative Society for his untiring interest, 

Mr, C. D. Phillips, as incoming president, reviewed the constitution and by 
laws. He requested that everY, one should actively serve on a cornmittee. If you 
are not assign·ed, offer· your· services. Incorpcration was fortunate as it allows 
the Society to ma.Ke c'ontracts, to receive ~'i:f;'ts and endowments, with no personal 
liabilitt to individual members. The increase in dues will allow the Society to 
broaden the sco~e of its work. Our educational ccmmittee will arrange contacts 
with outside groups and supply speclcers.to attempt the organization and housing of 
a per:nanent IllUseum •. There are people who might be interested in endo'7ing the 
Society, On our trips this year, the esta':llishment of a noon commissary Tiill be ' 
attempted, Mr •. Phillips discussed the joys of amateur geology as a means of using 
~ur own leisure time and also as interesting new members. 

Toastmastnr Phillips said he regretted to announce that Mr. L. A. McNary, 
Society !Iis~orian and Speaker of the Evening, rtas i1.l and uhable to be vri th us, 

Ken Phillips had been usi:ig a geologist's -gick as a gavel, This pick was Dr, 
Condon' s, lon.."led by his gra11dson, Co!iilllissioner Bean.. Commissioner Bea..'1 briefly 
reviewed Dr. Condon's life, Born in south of Ireland 1822, landed in New York in 
1833, lived on a farm rthere Central Park now is. Graduated from Auburn Theological 
Seminary in 1852 and came to St.' Helens; Oregon, stcyed there 2·years, then to 
Forest Grove 2 years, then to The Dalles where ho beci:.ne interested in geology. 
In 1866 took chair of geoloi;y at P~cific University, In 1$72 state le&islature 
created position of State Geologist for Dr. Condon. In 1$76, Dr. Condon r.ent to 
the University of Oregon where he taught for 28 years. Died in 1907 - 84 years of 
age, 

Mr. Bigler was awarded the prize for the best design for a new emblem, 

Two reels of movies, "The Recent Eruption of Mari.na Loa", were sho"m through 
the courtesy of Mr. Renton. A group picture was taken by Leo Simon and the first 
annual meeting of tho Geological Society of the Orebon Country came to a close • 

Borum, c. J, 
Ellis, Dr. R, H. 
Elmer, W.W. Jr., 
Morehouse, A. K. 
Nelson, Clara 
Olson, James C, 
Phillips, Mildred T. 
Schaffarzich, Nola 
VaJ.demar, Lidell H. 

Meierjurgen, Herman 
Compton, Louise H. 
Rydell, L. E. 
Barnes,· Dr. Farrel F, 

• 

2235 N. E, 28th Avenue 
1863 s. W, Montgomery Drive 

clou, s. Engineers Depart~ent 
016 S. W. Bancroft Street 
9529 N. Edison Street 
2700 S. W. Patton Road 
3111 N. E. 29th Averru.e 
829 S, E. 15th Avenue 
427 S. 1V, Broadrtay 

.Q!W!g-E OF ADDRESSES 

815 East 4th Str~et 
New Heathmlln Hotel 
1060 Olive Street 
U, S, Soil Conservation Service 
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Portland, Oregon 
Portla"ld, Ore&on 
Bonneville, Oregon 
Portland, Oregon 
Portla."ld, Oregon 
Portla:id, Oregon 
Portland, OreG6n 
Portland, Ore~on 
PcrtlD.nd, Oregon 

Tillamook, Oregon 
Portland, Oregon 
Eugene, Oregon 
Campo, California 



Martin, Dr. Geo. 
St Arnauld, l!nry 

LEFT OFF OF LAST LIST 

University Club 
St Frances Hotel 

NOTICE 

Portl:md, Oregon 
Portland, Oregon 

fuiy member of thu Gcolo,siccl Society uhosc nu'iling address has been chang-ed 
or rrho is not no'lr receivint; foe paper, please notify Raymond L, Baldwin, GA 6055, 
evenings, We uant to correct our mailing list and this is the only way of our 
kno'7ing ':lhether you arc receiving the bulletin or not, 
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, : THE GEOLOGIC.AL NEWS LETTER 

. . 
Official Bulletin 

of the .. 
-_GEOLOGICAL SOCIETY OF THE OREGON COUNTRY 

Vol. ? - lTo. 6 Portland. Oregon March 9, 1936 -_ . . . 
, LECTURES· 

The Geological .Society of the Or~g~n Country will present five short reels of 
particular geologic i~terest Thursday evening, March ?6th at 8 o 1clock in Central 
Library Hall. · .. 

The' films which have ~ound'narrative accompaniment will p~ctur~ natiir~l 
logical features•applicable to the following subjects: . " 

. . 

Ths Earth's Rocky Crust 
The Work of Rivers 

·Ground. Water 
vo1ca'.nass in.Action 
Sin,ging:Wa~~rs· 

.-

• ' I • 

.. : . . 

.Animated diagrams and models B.r.e employed in the explanation of the.laws· .. 
governing the natiiral phenomena and to present the subject matter more ciearly. -

The fi~~ ,hav~· bee.n pro~uced by ~rpi P~~tur~ Co~s~lta~ts def~nit~l~ f~~- .~d~: . .',: -
cational purposes under the, sponsors~ip of leading educators and, with the excep
tion of Singi"llg yvaters, ih co-operation with the Univers_ity of· Chicago and Harvard. 

' •' ' ' ;• . I ' ' 

Sing:D:t:; Waters is a showing of beautiful. water falls with tne accompa."lying 
sound narrative recorded by Oregon's own Frank Branch Riley. 

I ' • : 

. . . '. ''. 
In addition to above Mr. Harold B. Schminky will show some more o~·his in

teresting pictures taken on last summor's field trips. . . . . . . . 
The first four subjects have_ never been shown bef_ore in Portland, and an 

evening of oxcellont entortainniont and rare· oduoational value 'is lJ:s.surod • . -
•' •, .. ' r ' 

Tho E. H. Rockwell collection of nodules will be presented: beginning at 7:30 
P.M. This showing.is reported as evon-morc spectacular than tho wonderful dispiay 
of goodes exhibited, by Mr. Rockl'(oll ll:t- tho meeting o~ Jo.nuary ?3rd:• .: ... 

~- . :· . .. ' 
• '' ,' '" • ' • I • t 

May 14 - Dr. Ethel Sanborn wiil lect-ci.re on the Ancient Forests of OJ:~g9~. - ' 

... ·_. 
. . . . -

: ~ . : ~ .~ - - -
.... ... ' . -

FIELD TRIP . . ' . . . 

: . ; . ~ . ~ ' 
t' ..• 

. . . ~ · . 

• • I • ~· I ' • , 

J\:pril l?th - ii. L. Povrors, Professor of Soils, Orogoil Stato' 'Collage, .will lead a 
trip to the ty;pa ,so~l_ ~ocalltiqs_in tho vicinity of Portland. · 

.~ • • • • . . ' • ! ·. : :· :1 - . 
EXHIBITS OF THE MEETING OF FEBRUARY l3TH . r . . 

. • ~ ' ' !.• ' . :- . 

Tho Society uas troatod to a.n·dxco;tioii:i.1.axhlbit'of pottery and othqr.arti
facts of ancient peoples, many _oj: ';1l1om we.ra cavo dwellers, at tho meeting at vrhich 
Dr. s. M. Mayfield gavo his interesting talk on ' 11Caves and Cave Dwollcrs 11 • ,. , • . - . 



•' 
'. '· 

Mr, Thomns A. Carney, in his Ol7Il inimitable and pleasing style, presented an 
exhibit of Indian pottery of the South';lost 00!1sisti!1g of.a rn.ro food container and 
ceremonial water jug, and a series of pieces of pottery running from tho very early 
type of pottery dmm to tho early Pueblo Indian types, -Also, and an item tho.t 
attracted con_sidqrable attel}tt.o!1•. was a piece of perfectly pre.served cooked corn 
which had been.removed from one of tho pit fires of those· ancient Indians. The 
rather qUD.intly made food container was a.~ excellent oxfunplc of tho pottery ~rule 
by tho late Basket Mal:crs, a people that live~ in pit houses on the Mesa tops pro
bably 2000 years bcfoi·c tho time of tho Cliff J);lcllers, in uhat is no11 kno'i7n as the 
Mosa Verde National Park in Colorado, . As their name indicates, tho Jlaslcet Mcker 
people used basko.ts ·for domestic purpo.scs, oven for cooking, and only tmmrd the 
latter part of their oxistonco did they learn to make and use pottery, The food 
containe;.· 11as probably 3000 or more years old. Ths attractive and odd shaped 
water jug 11as .the wor1:rnanship of ·the Cliff Duellers and it uas obvious that a 
great advancement had been made in the art of pottery maldng as this jug was 1ietter 
formed and considerably smoother. From the shape it is assumed that it was asso- · 
ciated with ceremonial work and its probable age is about 900 years. Mr. Carney 
also painted the scene that served as a background to his cxhibi t and it portrayed 
in a colorfull manner a vieu from tho Mesa Verde National Park. 

Tho very' interestini:; exhibit pros~·ntcd by Mr. F. R. WilliMison consisted of 
tho follo";1ing; a flint a.;;:0 from the Ohio Mound Builders; a discoidal stone from 
W ashington;- perforated and grooved sinlcors from California; stone a.."'es from New 
Mexico and:'Iowo.1 t110 paint pots, one of which was found near The Dallas and was of 
particular interest as it was carved in tho form of a parrot-lik:o bird; largo spear 
points from OrOgon, Io'il'a and Washington; a stone knife from iforth Carolina.;· a very 
ancient stone axa which was found near Albany, Orceon, and 11as !\!ado by chipping 
instead' of ·the· ·later used polishing methods ... Lae~ o..nd.· vc_ry i;n~.-s~ifyini ilas foe un-· 
usual hook-lilto stone impleoent that is yet to be idontifiOdi ·and the stoi•y behind 
the finding· of this strange xolio is·equally ,as odd as t~e artifact itself •. All 
of those items wore por;f'oct.ly prosorvod and ;prospnted a very fine exhibit. 

·-The Socioty is dooply indebted to· Mossr,.s. Carney _and Williamson for their 
efforts in furnishing us thos.e very .timely and appropriate ox.'libi ts, . , ~ . · ... 

.. . ~ ' • • .... 'P"" -· ... -. ' . ' 
., • • 't , '" • j • ' 'I 

EXCERPTS FROM MR. WIMMER.IS REPORT TO PRESIDENT PHIT,LIPS ON OUR ANNUAL BA.l>!Q.UET 
l r •, , •! • : '.. . , , . . r, , , • , 

"Tho· follo11ing commit-tee oor.1bors mad.a tho .meo_ting a success: . . .·. .: ' ... . .. . ... 
Social Cor:ir.iitteo 
Mrs, G. M. Poppleton, Chai.rman . , 
Miss I. L, Poppleton 
Mrs. L. :S. HacNab 
Mr. L. Nowell 
J.!r. F. Bigler , .. , ·~ 

.Annw;_l Meeting Coor.rl.ttee 
Mrs, N. Kurtichanoff 
Miss G. N. Teeters 
Mr. R. J. Collins 
Mr. K. ·N. Phillips 
Mr. P. Randolph 
Mr. Tracy Wade 

.: ... \ .. 
To the following crodi t iii d~~ for the i t~cis shcmn: ~ · " ' - ' . .. - ' •' 

Tho music was furnished. thl'U tho courtesy of Mr. E •. R. Corson of tho Pacific 
Talophone & !l!olcgraph ccir:iJ?ru1y {non-ocnbor) ~- .... ' . . . 

'. . ~ : ;· .. ·.·: .·v.•.<" :.~ '--~~ ·. ~·-· .... , 
" ' . ·Tho screen uas · loanpd by•. Mr. ib. Mack!Jnife., Ji;. 

.. . • ., . 
• • ·.: ••• '. '! , ':: : -

' .. 
: , . 

Tho projection nachine was loa..~ed by Mr. H. :S. Schninl::y • 
• 
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The l~torn was loan~d by th~ A~ubon Society thru.~ho cooperation of Mr, 
Leo Simon. 

The films wei;·o obt~ine·d· thru th~· 'courtesy of Mr.' J. L. ·Rori ton.: 

Tho mock geplogical pick. was mado and donated by Mr. R. J. Collins'. . . ' 

The placo cards (18 polished goodos) wore donated by-Mr. E.·H. Rockwall 
(non-mombor). ' · ... 

" 
The letters and corrospondo!l-Co was_ prepared by Mis!! Lillian Neff, 

The docoratioµs WOFB propar?d ~nd plac~d by the s~cial committee, Of Which 
Mrs. G. M. Poppleton was chilirman. · · · · ... 

: .: . Jq , I . . - .,: .. · .. 
''\ . •. . .. ~ 

CARAVAN AND TRAIL RULES 

Our society is rounding its first milestone and, with better weatner con
ditions, we may ~xpeq~ pur exploration cornmitte~_t9 plan more and longe~ trips 
than .those we l).a4 during. the short days of fall'. and winter~ ''From ".the interest 
shown ;i.n ~u.r trips- this past year, "we have every- r~ason to believe an··increas
ing number of our members wiil' desi;e to go 'on our field' ·trips. ·As "this :will 

• ' o >' • ~ • • I ' • L ' 



'' ·' 

mean more cars in the caravans, we.feel that a few words of advice to our.new 
members,· many· of whom may "not have traveled in a caravan, iyould not bEl out of 
place. ' · ·" · · · · . '' : ... 

Ee at the starting place as promptly as possible;- some of our trips re
quire considerable driving ·and we must move out proo:)tly if l1J arc to cover t~o 
territory scouted. 

Our trip leader ·of.'the day will lie in the first car. The drive'r of tho 
next car not only follows the car ahead but is diroctiy.rosponsiblo for the 

'car following. If for ariy reason the car behind stops·, the car ahead is sup
posed to stop to render assistance, if necessary - thus, when one stops all 
stop. 

Arriving at tho point of ·intorest,-the·lead. car·drivos far enough past 
tho place~whore tho lecture wi~l bo given so th~t -~ars in.tho center of tho 
caravan will be at about tho point llhoro the locturo will be given. 

Wheri •tho· ·ra·aa: c·ar drfie's· rlf' t'lie' 'p'av'e'nient and 's'fops'," ·a:rr 'suc'c"e'eding cars 
do lik_owi_s,o .. a:D:d .~)-1: .a.s .. n.o.a_r _a_s. ;p_o_s,s_i)l.l.o_,, .~.e.r .. t.o, .b1l!11Y,e.r.-...• 

In order that as, little time as possible will be lost bet~een the time 
the cars stop and the locturo begins, members should assemblp qs soon as 
possible. ' · · · · · · · 

A.t each loctwo the approximate timci. allowed 'to 
bo stated - also, whore our noxt stop.will be made. 

,, : ,. .. . .. ' . 

explore 'the region uill 

. . - '. . . ., 
. .. ( ... 

A fo11 brief rul:is of tho trail - rules 
of uoodland trails - ar~ given belol'I' in the 
shouJ.d bo followed as closely as possible. 

which aro observea by all users 
order of thoir"importanco and 

' . . '' ... t: ·. 

1, Follow your loader; do not precede or abandon his 
guidance unless .so instructed, . . .. . . .. 

2. Follou the trail even though it is shorter to out . . 
corners. 

3. '· Do not drop refuse on or near trails; 

4, Ee careful of fires at all times, -, ' t :· 

. s. .. ' IlQ not mar tro~s, pull up shrubs, flowers, ~.~c.~ :. . ; . . ·.i. 
. . " . . . . . ; . . ~ 

If WO keep to these simple rules for caravan and traila~·we can look· 
forward to somo enjoyable and instruct~ve ~rips this coming season • 

... ". - """; - -.• ,._..r ... ' ·. ,,. 

. ) . •, : ; , ; • ·r , •. ; 

,. 

That marvelous geological hammer pre~ontcd to !Jr, Osgoo~ for the boat 
ah hom - story Of a geological, experience.was tho clover handiwork of Russell 
Collins which only proves that mer.ioors of. the Goological Society of, tho Oregon 
Country are creative artists . .as well as scientists. · . · · . ··' . · 

• • • ~ • .. • : '.~,: • , l.• •• •• 

• 

·. 



BIJLIOC!lAP!!Y OF O~GOll GEOLOGY 

By Edwin 'I'. !lodge 

The first !l.l:d p&rumount need of one interested in the geology of the 
Oregon Country is a complde biblio.graphy of all publication~ •. 

The fir::t and best bibliography was FH'epared by Dorothy Dixon (nov; l.!rs, 
·.1. A. '.ial1, a resident in No. thern Rhodesia, Afria v:ith hor geologist huz
brnd); cnt',tlEd Jibliogra;_:ihy of th~ Geology of Oregon, University of Ore
gon publicr.tion Vol. 1, !fo. l, Geology S\lries, June 1926. Unfortunately 
the edition has boon con;:i ldely exhe.usted, but a copy may be found in 
every imp~rtant libri:-ry. 

Urn:'.<r the t;i tlo, Progros s in Oreg; on Geology since 1925, publicati:m 
of the 1:ortm-;0st Scientific Associc.tion, December .1931, tho w.ithor brou[!;ht 
tl:e Oregan bibliogrr.tphy up to the u.bavo dfite. ThiG publication is also 
no longer availublG, Fer this reason, and also to tEJke cc.re of the inter
vening yec.rs, the · .. oriter and one of his advanced studunts, Mr, Torrence 
Gsllow::.y, have preperod another bibliogr::.phy. Thu Dixon bibliography con
tdned 1001 citations; tho mn; one continues her serial nu:nbers from 1002 
to 1237, thus adc:ing 236 publicc.t'.ons for tl18 nine pdst yea!'s,· 

J.fuch effort ho.s ::ieen given to attain com:>lutenesc ~r.d o.ccuracy, It 
is probable, ho;:evLr, thd some e;rrors and ~micoi:>ns \;ill be found. If 
such proves to be the case, it is requested thd tl.e correction be sent 
to the edit or of th0 Geological Ne-;;s Lett Lr. · 

'rhe Socj ety pli.no to· U!)POint a cormnittee on bibliography, who will 
each year issue El biblioi:;ra;ihy for the pa<,t year on t;he Geology of tlie 
Oregon Country, This co::Jlllittec v1ill correct all errors fa.ind in previous 
bibliographke. 

Because importi:.nt information contained in Progress 
is no longer conveniently av.:.ilablcl, it is quoted belo\l, 
a continuu.tion of the sumrna1·y, below, will appear in tile 
Letter, 

in Oregon Geology 
At a later d&.te 

Gool?gic&.l !rows 

"Tho yoo.r 1925 divides geologico.l investigi:..tions in Oregon into two 
periods -- the hictcric, ruid the modern. In the historic period fivo great 
n~~es stand for five epochs of progress in tho investigation of Oregon 
geology. . 

"In the epoch of discovc.ry, the nruno of Thomas Condon, fc.ther of Ore
gon geology, stands '.l.lmost all alone, His geoloi;ic \;ritings dato from 1869 
to 1906,cnd though hispublicdions were few, his letters were numerous, and 
his activities enormous. Ho dtscovcred most of tho saliro!'lt foEturos of Ore
gon geology, '.i'houe;h onl~· 1:u1 Gl!latour, he hr.d ;: vury keen insig-1'.t r.nd drew 
remorkr.bly accurate conclusions. 

"It was Condon Vtlw disc:ivered, but rsroel c. Russel who introdt!ced the 
c.ge of explorotion in Oregon geolcgy. Fer tv:enty-or.JJ years, fr on 1884-1905, 
he published volumin·iusly on his recoi.nuics~.nce investig::.tions of tho oastorn 

"slopes of the Cose ode Mounk.ins c.nd ec.storn Oregon. '.i'he \'Ii.tings cf no ,other 
ecologist hc.v e left u deopor i:1prcsdon th: ;1 'the vivid dcocriptions of the 
.geology of Oreg<:n by !'us:oell. . . • 1 

: ,,• . ' 
' . 
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"Jooeph Salas Diller also belone;ed to the age of explcrdion, but in 
contrust with Russell ci:rried on detdled investigdions west of the eascade 
Mounto.ins and perticulorly in southwestern Oregon. From 1084 to 1922 or o. 
total period of 34 years, he m,,de the goology of Oregon vivid, interesting, 
and knovm to the rnst of tho world, He had pcoduced, by 1925, the only 
geological maps in the State of Oregon. 

"Until the nineties continentd deposits hc.d rot been properly corre
lated with merine deposits nor had those of eastern Oregon been properly 
correlc.ted \iith cor.tincmtc.l deposits elsev1here. In 1897 John C. Merriam 
chose the John Day region of east~rn Oregon for hie importr.nt and brtllioot 
vrnrk in vertebrute p'lleontology, He properly classified tl:e old ft;ii:-ms, 
discovered many n0w forms,· r.nd compc.red them both with tho vertebrr:..tes of 
a section in Cdifornia v1here both continental and mc.rine types occur to
gether, Thus he established for the first time, dependable do.to. pl!lnes of 
the Tertiary formations of eastern Oregon, Tlie horizons arenot, perhcps, 
permanently estElblishLd. Following the lc::.d of the !mericr.n Museum of 
Natural History of New York City or of other work~ s, the horizons may 
change slightly, but will not affect fundrununtc.lly, the d'.lti:. esti:blishod. 
Ro.lph Chaiey is n:i;,:correl~ting -the pnleobotc.nical data with the estublished 
vertebrde horizons, It is to be regretted thr.t other duties have tdcen 
Merri= awc.y from Oregon; From 1916 to the pr-cs"nt time only one p~.per 
in 1920 dee.ling \7ith Oreg en geology has been offered. 

. "As e::-.rly as the fifties the Blue Mountains of Ee.stern Oregon vrere 
overrun by gold prospectors, but it Yms not until 1900 thc.t they were 
scientifically excmined by Wr.ldenc.r Lindgren. From 1900 to 1910 Lindgren 
offered several importcnt contri:iuticns to gooloe;y of northeustel'l Oregon 
a.'ld in 1925 me.de u detdled exc..'Ilinution of the Bek er district, though 
the ldter hc.s not been nublished, 

"From 1869 to 1925 Condon, Russell, Diller, Merrio.m ruid Lindgren dis
covered, explored, mapped, and eetublished many of the essential facts of 
Oregon geology. These early reconnnisaence investigutions, me.de under 
difficult conditions, formed the founddion upon whim all lder· geologico.l 
investigetions h:we been based, Let ue nou turn our !J,ttention to the dis-
coveries of the l!lst five yo>'\rs, · • 

"The geologic!O.l map' of Oregon hr.a undergone mr'11y chr.ngcs. Instead of 
the grod splash of red covering eastern Oregon, Washington, c.nd Ide.ho 
indicuting the presence of tho Columbia River lc.va plateau, "e now ho.ve 
many colors shovling rocks dating from tha Paleozoic dovm to Recent. No 
statement regnrding Oregon geology was, perhaps, more erroneous thr..n thtt 
Miocene olivine besnlt covered c.11 of eastern Oregon Elnd th(± ~t luy hori
zontal, Ee.stern Oregon is neither en :i.reu of bc.sults ro r of horizontnl 
rocks, E~ch of the periods of the Tertiary hcvc produced busc.ltic c.nd 
other flo\/s thr.t r.1o.ke up tho surfccc of ec.st ... rn Orweon, . 

"The geologiccl mnp of the stute of Ore!;On prepared by tho \lritor c.nd 
to be publishea c.s n part of tho mnp of Nurth Anierica by the United Std<>s 
Geologiccl. Survey fo~ tho Intornc.tionnl Geologic~! Congress _of 1933, will 
benr little or no rusemblance to c.ny previously published geologicnl map 
of the 8tr.te of Oregon, 

"The ,progress of geological mnpping in both Oregon W1d Washington hue 
been lw:ientc.bly slo<:1, In re.ct, until 1925 1 the only c.reaa onppod in de
tail '1ero those by Diller in southY•estern Orogon which covered loss thon 
one-thirtieth of the sto.te. Since 192.'i', Hodge hc.s mc.ppod in nJrth central 
Oregon nnd in the n0rthcrn CP.scndo lilountdns nn nddition~.l one-tenth of 
the stdo. Recently the United State~ Geoloi;iccJ: Gurvey· hi:;.s published a 
small map of a narrow strip noc.r the Dcsctutce River by Stearns, Tho de
tc.iled mapping of the Baker district by Lindgren c.nd Gilluly has not been 
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published, Thus, less thf;ll four-thirtieths of the stde of Oregon hc.e 
been mcpped, mid the scientific end economic progress of the stcte hc.s 
correspondingly been retcrded. In view of the progress me.de since 1925, 
it is ~vident tht\t were funds £.nd cµ ulified c.ssistance c.ve.ilc.ble, the 
balance of the st<ite could be mc;iped \7ithin a period of twenty ~ c.rs, 

"The progress of dott:il!ldrcports on are~.s within the stcte is behind 
thd of detailed m?.pping, Nevertheless, sufficient '170rk hc.s been done, so 
that we h£ve a fairly c,ccurde underste.ndil'\S of a. cross section through · 
the northern part of the shie. The investig:1tions of the United Ste.tee 
Geologiccl Survoy in the Blue Mountains, the classical investigations in 
north centr,-.1 Oregon mode by Merri~m end his four etuder:ts, Buwcldo, Stock, 
Chc.ney, c.nd Pc.eke.rd, cmd the detailed mapping of north central Orecon and 
the northern Cascades by Hodge cClrry the cross-section to the V/illrunette 
Volley. The writer hopes to cc.rry his study \7est\1c.rd :::cross the Willnmctte 
Valley into the Cot.st Rf.uge and. thus conp:lete this cross soction, 

"Before 1925 the Cascade Mounteins were considered to be formed of 
Miocene and early Pliocene lc.va flm-:a ,thtt had been highly deforrJed und 
in late Pliocene time eroded to a peneplain. '1he Cascade peneplain was 
consiuered to have been elevr.ted, eroded in tho Pliocene, Wld glaciated. 
The Miocene rocks v:ere considered to be olivine br.sBits and the Pliocene 
rocks to be hyporsthene undesites. 

"Later investigations havo' ahem ti1£t the Oregon Cr.sec.de' 1!ountains ' 
are divismble into two portions, the eouthern mountains &re rela:ted to tho 
Siskiyous of northern California, o.nd the northern arc related to the 
s outhorn Cascade Mountains in Washinzton. No recent v:ork has contributed 
c.ny new facts to the southern Cascod0 Mountc.ins, Tlle northern Oregon Cas
cade Hountains are now known to date from Eocene to 10he Recent, Their older 
formations can be truced into ee.stcrn Oregon and into the Coast.Range 'and 
only the Pliocene r:.n..! lder rocks are local. The Cascade l.!ountaina, there
for, are n physiographic unit formed by a pile of lavas. The_Deschutes 
River on the east r.nd the WillrunGtte River on the v;est subsequent to the 
lo.tor lov::.s hnvc some'.1hat' isolc.ted the Cc.scr.de Mountain physiographic unit, 
The writer has foum Eocene-Clarno forms of ec.stern Oregon in the Suntiam 
v~.lley end Eocene Umpqua sandstones of the Coc.st R::.nge in the Cli::.ckrunus 
Vc.lley, tend these tv;o occurrences c.re the oldest rocks to be found in the 
.northern Cusc.ades. GentJ.y fo1'led Oligocene pyroclostics lie unc ol".f ormably 
on the ·Eocene L·n1 were little oroded before the outpouring of !.!ioceno busaltt 
On the Oligocene beds lie the folded enJ fc.ulted 11iocene olivene-freo bc.soltt 
The folds c.nd fc.ults differ in no ,-:c:.y frcm thoso of cc.stern Oregon r:.nd \\ere 
tho lc.ter formc:.tions r~'11oved from the Cc.sec.de lfountai.m the "plc.tecu" of 
Eastern Oregon would extend with :ro funJr.mentd ch<nge to t:-.o Wilkmette 
Valley. Those Miocene br:so.:i.ts were never peneplo.inrl cntl only nec.r buried 
vnlleys wore they even eroded to the bt::ge of ldu mdurity. The slightly 

' · eroded Miocene bEls::.lte vrnre burieJ by pyrocl'7.stics u.nc\ l.t er by the lave. 
flows of Pleistocene uge c.ncl these, in turn, bi• lf.va flows c.nd pyroclastics 
of Recent nge, Over lo.rgo area.a the fleistoceno end Recent form::.tions may 
have pcrticipoted in c. generc.l tilting' involving c.lmost tho entire et ute, · 
but nowhere hc.s evidence been found 'thc.t they hei.ve suffere<l local folding, 
They ocnsist of olivir.e basalt~ olivine c.ndositcs, sub-siliceous andesi tes, 
per-siliceous mdesites, trc.chytes, o.nd rhyolites, HypS'.' .th~ne r:.ndesites · 
are only locc.lly developed, C.'1d not us wide spread us v:es formerly suppoaed. 

"Condon and Diller developeJ the ;;idely hold dm:n->:c.rped trough theory 
if the Will::unette Vc.lley, suypoaedly similar tc Puget SounC:, Chehalr.s, and 
the S&c.rc.merrto vdleys~ Willi:rette River ;ms consequent in this trough, 
A Pleistocene depression of western Oregon let the oce:m invc.de the,Willrun
ette Trough end Columbic. River. Do'im-wZ<rping frnlted, in pli;ces, the 
eastern side. · · · ·' · ' · 
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"1ater investigations have shown Willamette Valley has no fculted 
areas and that the Eocene and Oligocene format:ons of tne Coast Range dip 
eastvmrd under the Miocene basalts of the Cascade Mountain area for ten to 
fift&en I!liles, This structure and erosional remnr.nts of Columbia River 
basalts on the Coast Range sh0\'1 the Willamette Valley is a subsequent valley 
carved on the soft Oligoceno beds; vii th a \1est v;all fonned by Oligocene 
and Eocene formrtions, and the eastern wall by the Miocene basalts, 

"Perhaps the greatest addition has been to the knowledge of tho struc
ture of the state, In, 1925 the only highly folded roe ks known were in "f!outh
western and northvastern Oregon,. The Coast Re.nge vme o. simple anticlina2 
fold, the Willamette Valley a simply warpf the Cesco.de Mountains"' were sus
pected of being for~ed of olded rocks, but no descriptions of any-structures 
existed, me eastern Ocogon, except for: the fc.ulted block mountains of south
eastern Oregon, wae a great simple plateau formed of horizontal rocks. 

"Cross-sections drawn through the coo.st Rcnge by Callc.han show it to be 
composed of e geo-enticline of gentle proportions, \lith steep-dipping bode on 
the western side, some of which, r.ccordi~ to Hodge, mc.y be faulted, The 
eastern flank of this gee-anticline dipo under the Co.see.do Mountdll5, Struc
turally, the Cr.sec.de Mountdns ere not independent of the Coast Range norof 
eastern Orogon. The Eocen~, Oligocene o.nd Miocene beds of all three ho.ve 
undergone a common st ructurel history. , 

"The great Columbia River luva plateeu hos been -shov.n by Buwalda, Pack
ard, pnd Hodge to bG folded und f~ulted,and HudGe has traced mo.ny of the 
structures of tho ''pl~te::m" westwL.rd under tho C::.scude Uountaim , Somo of 
the folds of the "platce.u" form mountr.in rrngcs c.nd c= be_ traced for long 
distances; Thus the Ochoco JfountL:ins i:.re en o.nticlinal uplift and Hodge has 

'trcced the Grizzly r.nticline northec:stw(;.rd e.crcss Oregon from the Gaser.de 
Mountdns to the Columbir. River or for e distunco of ne<:<rly 100 miles. The 
plutcau also ho.s bem faulted in many pl::;.ces, tho l:r gest f~ult being on the 
north side of the Columbia River extondinc; from the Cascade !.fountains re o.rly 
60 r.rlles oc.stwi:rd, almost to Umdilla, r.nd is a fr.ult of the fid; m1lgnitude. 
Uost of the folding ond f!>Ultinr; tock plo.co in tho ec.rly Pliocene c.nd both 
\-:ere eroded durirg the lute Pliocene. As aresult \1indows were opened up 
through \;hi ch r.;o.y be seen folded cnd meta1:1crphosed rocks. In southeastern 
Orc5on no rocks older thnn tCie Clarno-Eocene hr.ve been exposed, but· in the 
Mutton JJountahs nec.r Ashwood, in the Ochocos, in the J'ohn Duy Bo.sin, nc:ir 
Canyon City, t.nd elsewhere those vrindous expose rocks'.some of v1hich o.re 
Palaeozoic in cge. These nevi discoveries give us the first clew regarding 
the pre-lava et ructures and surfaces. Tho fault block mountrins, as a re-
sult of the work of Russeil, F'uller, Waters, £.nd 'smith, are nov1 known not to 
be sim!)le block fBlllts of Miocene bo.so.lt, but expose- much 'older rocks ut their 
buse, a.'ld r;;re capped by formations lllUCh younger than the Miocene, In fact, 
the fuulting seems to have been late Pliocene or early Pleistocene in age, 

' "The stro.tagrs.phic contri.butiona of the h-st few years hc.ve been exceed-
ingly vc.luuble, Eastem Oregon is not covcrod by lliocentil bo.so.lts, The !,!io
cen~ lavb. pluteou lies east of the Cc.scade !.fountains m d north of the Ochoco 
e.nd Blue: Mountcins, Hodge ho.s shown by detailed mapping 'that Pleistocene 
be.sic &ndesites r.nd olivine be.salts occupy the entire region of tho upper 
Deschutes, and thut larger ureas of olivine bGB~.lte of Pleistocene age lie in 
~outheast ern Oregon •. - It is also strongly suspected' thd the basalts of the 
Sncke River ereu o.re not Miocene i11 age, , Hr.ny of the olivine bcs::.its pre
viously considered !Jiocene in o.ee e.re of later ig o end the Miocene base.its 
are chero.cterietic~lly ghcssy, non-olivine bu~alts. - ·. , 

"Teo nev1 nrecs of highly fossiliferous Mississippian beds hc.ve been 
found in Oregon by Pcckard, The fauna-is tho ~ccond Baird fauna' found in 
the Nerth American continent. Nevi l::;.rg\) c.rcc.s of L:esozoic l'OQke hav0 been 
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discovered and inventi[ated, Schenck has proven thet one of tho new 
Triassic areaa in conp osed of two horizoi1s co'llpar'lhle to tho Caiifornia 
Triassic. Tho .Turassi c has been thoroughly studied by Lttphor, no\1 of the 
Washington State College, r·ith rdhcr startlini>; recults, Not only has he 
deVQloped a Jurassic column much fuller thnn thut developed elscw;iero in 
many purts of t;1e Urited States, but l:o :ws found horizons not previously 
roprescnted on tl:e Horth Amcric>.n cart inJrrt, but sl.w a kinahi. p Y1ith 
Himalayan faum:s, '.l'his .Jllr'."lasic contrJ ns t:1c fir± Juraasic ichthyoaaur 
found not only on the Pacific corst, but in Horth P.r.i~ricr., The wJst.ern 
r.io st !'ree. of Trir.ssic found by HoJ~u shotrs cvidcm CJ of h~ ving been pone-
plained before the d ~;,,·~ition of thEJ Crotaceoua. . 

"Peckard h>.s d:'.scr,vercd and collected ,.n exceedingly rich fauna from 
tho Cretaceous of ec.st ~rn Or•"gon, Thi, fc.unu is rich in ne\1 mc.terial a.'ld 
shoy;e a 1:1D.rvolous distribution of "oypes, r.11 of y;hich is being prep;,.red 
for a thorough 12onogr:iphic publication. In it P,;.ckard hc.s discovered 
tho first Cr&taceous ichthyosc.ur in !forth AmLrico. frS >:ell as the first 
pterodactyl to be found outside of tho Niobrt.r·~1 sea, 1'hc ovidenco so far 
points to the fnct that Oregon uas so de::.ightful the:t Triassic ichthycsaurs 
lingered there thraughcut tho Jurnss ic m d Crotaceous, 

"The Tertiary fl ore fascinated Condon rnd vms mr.de -far.10us through the 
reseaches of N~:berry, Lesquereux, endKnm··ltcn, andlate:ty h,;,s betn subjected 
to scientific scrutiny and interpretation by Cheney. So fo_r only the Eocene 
and !Jiocene have received detailed attention, but since this mderial is 
closely related to living material in variCIB pL.rts of t!1e \'lOrld, it is evi 
di,nt that fmure work in the Pliocc;ne Pleistoc,me vlill yield important re
sults, Since the Tert!E•ry of Ore:son is 12rgely volc,tl'lic, the establishment 
of stratigraphic horizons ~ill depend lcr~oly upon puleobotc.nical re"earches. 
rt is to be hopeC: the.t c:1aney vlill continue his investir;etions and eventu
ally establish a cor.;plcte s<Yt of horizons d&teroin<b le:: not only by lc;e;.vea, 
but by wood as vell, that v:ill correlde vdth the verte:!Jrate and inverte-
brate horizons of the Pacific Coast, , , . 

> 
"The original area of Clarno-:::ocene found near Bridge Creek close to 

Clarno Ferry has since bocn truced by BuwW.de som;!ward in the John Diy 
country and by Hodge westward into the Deschutes cwiyon c.nd into the deep 
ce.nyons of severi:l streer.ic cutting in tho Cr.sec.de J,;ount:o.ins, In addition, 
Hodg~ has found r.reas of Ckrno in mtny pc.rte of souther.stern Oregon. The 
Eocene cf weslr;rn Or€:gon is novr being investigated by Turner and in a few 

. years we nay expect it t.o b,) thorcuchly dofined, and the Eocene e.reas 
rJapped, 

"Since tho ti1:ic of Dc.11 c.nd Diller the Ccf-9; Ru1ga of Oregon hes been 
neglected. 1l1!:oir concJusi.ons \Voro th:t t~v Coe.ct P..t..n3e consists mainly of 
a mass of Eocene S!mdstonc, on tl~o flc.nks of yfr.0.ch lio !.!iocone beds vlith 
some Pliocene and Pleistocene forr.:r.tions in smc 11 p •. tches ~long the coast, 
Schonek hEs thorou;::hly definedthe mc.rine Oligocene end shn_1rn thct. much of 
tho l·Jiocene of the Co~st Rw.go is. Olie:ocene in c.ge. It is to be hoped 
that Schenck wi;I-1 continue his invostigdions ~nd prE:'sent us with >:'. i::e.p 
sho>1ing the dete.iled distribution cf the Oligocene b()ds. The classical 

.. Oligocene cf the john D:y region descrlbed by lforr,cr.i hc.s been tr• ced by 
. H9dee m;Gil-ro.rd into the C~scade ;.rountc.ins. Chwiey h~.s· shcm the ·,/nrrendde 

formo.tion to be Oligocene in age, andH~dgo ims been o.ble to prove ti10.t is 
identical nith the Jo'\m Dey- forrJrtieno of; cc.stern Oregon r.nd tho Oligocene 
tuffa of "the Coe.st Rc11ge. Perhaps tho most i::iportr..nt resulis of the de
te.iled mnpping of north central Oregon yms the trr.cing y·estwo.rd fron the 
John Do:y area of. this :forr.;c.tion into the Co:scc.de :_!ountuins c.nd the dis
covery thero of t. rich upper John Dry fc.unc. \.'hich shovs trnnsitiun forr.ia 
v:ith the l.!i.ocene. We w:e..y now so.y thr:t we h,;.ve on~ fundumenttl de.tuo plc.no 
in the Ste.ta of Oregon, to \1it,: tho John Dc.y, \ti ich ruuy be tro:ced fror.i 
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Ee.stern OregJn und0r th<: Crscecdo i.!cuntt.ir.s •:r.d over the Coe.et Rro1ge. 
"'1'he fini9ced \Jerk of Turnu1· and Schenck m.:.y :wkc it p:issiblo to trc.ce 

their hcrizons ei;;.st\:ard c.nd conelr.te thGr.1 defir.itely ;.ith tha contin&ntc.l 
Y.;ocer.CJ r.nd Oligoce'lo of the CE,sc:·.dc !'.. ui-.t. i:10 :.r.:d cf ac.st5rn Oregon. Such 
a prospect is \'IOrr:-.ntod since :fodge hc.s sbvm t::::::t it is possible to trc..ce 
both the r.mrino and the contin.?!tel for.:wtions into the Ce.seed.:. Mountc.ins. 
\'iere this done t'he led-be,:.ring forr:r,tio11s of the Cescr.de !.!ountd ne might 
be tied into ~, goner2l c.1rrel£>t:'..on. ·" 

"\fillie f'nd Diller cssur.1cd tht-t the Pliocune' peneplcin vh ich tho fomer 
found in Y!E:.shington extended into th;:, Casco.de Jiountc.insof Oregon. No such 
peneplr.in, hm1£.V<;r, hc:a r.s yet been found in the stE:.te 'of Oregon. , 

"The Flioc<Jno folding probC'.bly 1:esulted from t.' gone;ral subsidence ·of 
cc.stern Ore:;on c.s proven by th., fc.ct thd the lfioceno basdts \/hich oust 
hc.ve boon fwrr.;ed r.bcve tho se~. level t:.re no\1 i!J pc.rt below eei.- level, This 
subsidence of centru.l r.nd eestei-n Oregon mJ.spr0bably r.ss~cie.ted vith en up
lift of weElern Oregon, us sho\m by the 'f£.ct that tl;e r.1erine sr.ndstonea 'L'.nd 
tuffe now stcnd 1,500 to 2 ,coo feet ebove eoE:. lE..:ei. Hodge thinks this 

' . 
evidence, clang \7ith the alnost strd!eht C!Jr.st line, points to e. frult 
dong the Oreg,1n cqcst v:ith F. block fcult-Eke uplift of the entire st::.te 
c.ccoqnnicd by e tilt to the east. If this be true, 'ohen folding did not 
stimulate ei-osion, but rdher reduced its intensity, es;i~ci:.lly in the 
ccntrtl or..d eastern p~rt of the stdc, Where tl1e gener:-;.l level was lower 
than previously. Corte.in it is tC.2t Pliocene erosion nevqr reached beyond 
the stege of .018.turii;y. Pliocene, being c. p~riod cf t.rosion, has left little 
po.leomological evidence,, but Stock hes def!cribed a .?liccene beer. , 

"Reid und Sylvest er hLVL briefly described the existing glad ere in 
Oregon.· Hodge, in the 1fount Hood end I.fount Jefferson ,rei;ions, hc.s found 
evidence of three differont stq~es of glc.cir.tion o,f \:hich existing glc.ciere 
are descend•3nts of the le.st stq;e. Gl£..cic..tion m~'s purely loc<:.l etid these 
stnges vere prob:.bly co !ltempornn.sous vi th those in c,·lifornia and Washing
ton. The stebility of the Cc.sec.de l.!ountdns during Pleistoce:oe vulc:n ism 
points to the fr.ct that clime.tic ch::nges p::-oduced tho differeni glacial 
~oc~. .· . 

"During the Pleistoce.ne p0riod. lavz. flo\;s. hr.ve dovE.red e icr ge pc.rt 
of eestern Orngon c.nd the entire Cc.scrdc R:..nge h~s been piled up. The 
scenic feuturcs in.Orelon arc lc.rgEly Pleistoc?ne in ag~. , ·, · 

"The pyroclc.3tics of the oi::rlicr p:irt of the PlGistocGno bu.ried the 
Pliocene erosion Gurf&ce in the 92,sc..,do t:ount::in region. One of tho vo.lloys 
so burod wee old Columbir River •. Lwnmcd by l~.vc.s Columbia River produced 
Condon Lc.ke, the old shore. lino of which b found in Oregan ::..t an eleva
tion of 1900 fe1ot c.nd, in plcces, has b0en seen in the state of Washington, 
This lc.ke disc'ic..r!Jed \;eft.1~.rd in a consequent v:.llcy for:ned by t~". Pleis
tocono 'lc.vc.s olong itspresent route v:horc its course is superposed upon 
the older formdions. The cc.nyon of Colur:b ia Riv0r is not en' cncient !.Jlte
ccdont course o.e described by Leconte, ,3retz, ::.nd Willicris, but h!•s u · 
Pleistocer.e c.nd Recent consequent c.nd superposed course. .The rise of Condon 
Le.kc to nn elevr,tion cf 1900 feet c&used it to 'in.v,;.de neighboring dndm.ge 
systems c.nd c o.pture other rivers and produce ,;.nd integrd ed river sys tom. 
Th& full signiZ:ic:.nce of this theory has not as yst been iw . .:lstigc.ted, but 
gives promise of ens\iering n=y of the contradictions to' ,b(\ 'found in 
geologic reports on or.stern' Orogon c.nd W~.shine;ton. . . ' .• 

"Scientific invedions hc~ve ke".lt Well in c.dv::.nce of the econoinic inv ea
tigc.tions in Oregon.. In feet, it mcy 'be said. thd cxc.,pt. f.or the' \;erk; dona 
in tho B~k.er district of the Blue l.lountains, no detailed inves-:igu-tion of 
any mining diftrict in tho <1tate of On;:;on lms 'b~cn 'undert!lken since the 
eerly dr.ys. The gold mining >:hich once promised s-0 much hr.a almost cecsed 
to exist, . The secondrcrily enriched outcrO)G of the lod~ go).d veit'!s have 
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been mined, end no be.sic ores of high tenor hcve been found. Recent reports 
of the United Z:tr.tee Geologicr.l Surve;> shm¥ th",t for nt lei:st 25 yec.rs none 
of the ,knovm copper prospects in Oregon c2.n be mined nt o. profit, During 
the 1w.r mc.ngc.r.esc >.Ts boosted nnd bef:::re the wc.r the nicl:el deposits at 
Riddle \'/ere considered a possible industry, but both lie neglected todc.y, 
The former Oregon P.uror.u of Mines rnd Goology r8cor:m1e1:ded the development 
of the lc.teritic iron ores of Columbic. County, Oreson, but the l!:clc of o.ny 
s~ito.ble coke and coo.l, 2.nd coin:7ct~tion of cheo.p pig iron from the Birrn
inghcm district mnke tl:eir development, even in o. smc.11 w,r..y, impossible. 
About 1925 Hodge crllcd c.ttention1 in e series of t:.rticles to the fact thc.t 
Orogon provides c. nr.t=al environme:nt for cinnabar, Since tho.t time a num
ber of mineshc.ve boon developed, som" cf v.hich .:.re pflying, t::t the pr .. aent 
time, handsome dividends, 

"Coc.l occurs in tho I:ocone of ee.stern .:..nd v1eotern Orecion and t!1e ?.!arsh
field c.r()a mo.y be developed to oerve ::.. locc.l mc~rkd, Over fifty holes h::.vo 
be~n Gunl;: in Oregon in the axplor::tion of-oil t..nd gos. Only three of these 
ho.vo boen locr;ted ~s c. result ,f _previous gcol~giccl invest igdions tend as 
c. result only threu are locc.ted ,-,here there is oven Et J'..omote possi.bility, 
either by rec.son of structure or. fo.rro:-tion, to justify the expectd:'..on of 
finding oil, Certain s3dimentary marine beds in Orecon des<rve prospect
ing, but up to dc.te non;:i of them hr.ve b.eun driUed, Lonticul~.r limcdone 
beds in the Coe.st Rc.nge "re qu~rriGd for ccm~nt c.nd lc.nd plc:l<t er •. Tho 
lc.rge deposits in custern O~egon c.re not d3vclop:d c:r.d ~.ro fer from truns
portdion, 

"Waring's inv<.lstigdions of the ground •·1c.ter possibiEties of couth
eastern Oregon are the only do_tr.iled investigc"tions of our most import~t 
econo::iic problem. Nume1·qus importci1t unci succesful studies of dc.r.i sites 
hcve been mo.de rncl since u;:5 th~ rQcord is cle::cr ~f drnn o.nd irrig;o.tion. 
fo.ilures ciue to no5lect of ccologiccl conditions. 

"The i:1riter ,h<.s rttc.::m""ed briefly to ,;ivo en hirtoric picture of 
thepi-ogress of Orogo11 geol 1r,y. The r~cor:l up -:o 1925 is rLcarded in Dixon's 
thorough !:.nC rolic.blo Bibliogrr.plI. Belm: the 'riter _c.ppends a biqliogrephy 
cor.iplcte up to date of the pi:;,;Jcr 0f ,-_11 pu::ilicc.t icns O!l Oregon geology 
sine e l '1<-5." . : . 
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Butmldn, J. F, · 
Age of Sntsop nnd Dalles Formo.tions, 
Science, ns, 61:659-60, Jrune 26, 1925 

(Discussion on above in correspondence) 
Science n. s, 66:236, Sept. 9, 1927 · 

Buwalda, J. p. . . 
Paleontologice.l and Geological .Investigations of the Jrohn 
Day Regions of Eaetern Oregon · 
Science n. s, 66:135-6, Au,;, 5, 1927 

BU\mldn, J. P, . 
The De.llea end Hood River Formrtions r.nd the Columb in River Gorge 

Cnrnllgie Inst, of Washington, Contributior.s to Pdeontology,1930 
Bmmldn, J. P, · · · 

A Neoccme Erosion Sur:face in Centrvl Oregon 
Carnegie Inst, of ':fo.shington, Contributions to Paleontology,1930 

BuwaldE0. 1 ·.r. P, and l.!oore, Berne.rd 
Ag0 of the DalJe s Beds and the "So.ts op" Formation c.nd History 
of the Columbia Ri v0r Gorge (Abst.) · · · 
G. S. A. Bull., Vol, 40, Ho. 1, pp-176-7, March, 1929 

Cnllnghan, Eugene · 
Geology of the Heceta Head Disfrict 
557,95 Cl3, 1927 

Cc.rpentor, E. J, et al 
Soil Survey of :Senton County, Oregon, 1924 
\'/G.shington Govt. Printing Ofr'ice, U. S. Bureuu of Soila, 

Carp enter, E, J, et al . 
Soil Survey of the Eugene Areu, 1930 
Wr.shington Government Printing Office; U, s. Bureau of Soils, 

Curpenter, Jor.n Taylor 
A 'l'entative Co>relation of N. w. Tertfo.ry Strata 
N. w. Sci,, Vol. 6, Ho, ·2, pp. 54-65, June, 1932 

Cc.rpenter, John Taylor 
A Tentntive Correlation of Tertic Strata in 
Utnh, Oregon, Nevnd?,, ep.d Wo.sh. (Abst.) 

Iduho, 

Pr-.n, Am. Geol., Vol, 58, Ho, 2, p. 151, Sept, 
Chaney, Ralph W, 

Age of the Clarno ~ormo.tion (Abst.) 
G. S, A., }4th Meeting, .1935 

Chaney, Ralph W, 

1 
1932. 

Wyoming, 

A Record of the Presence of Umbelluluria in the Terliary of the 
Western U. S, 
Curnegie Inst, of \'io.eh., Pul:!; No, '3'19; PP• 57-62, 1925. 

' . Cheney 1 )!alph ·w • · · 
Floro. of I;o.gle Creek Form, . . . .. 
Univ, of Chier.go Frees, Chico.go, Ill. 
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1042. Chaney, Rillph 'J. 
Geology·of Palaeontology of the Crooked River Basin with 
Special Reference to the Bridge Creek Flora 
Carnegie Inst, of Wash., Pub, No, 346, pp. 45-138, 1927 

1043, Chaney, Ralph W. 
Notes on Two Fossil Hackberries from the Tertiary of the 
Western United States 
Carnegie Inst, of Wash., Pub, No, 349, pp. 49-56, 1925 

1044, Chaney, Ralph w. 
Quantitative Studies of the Bridge Cruek Flora 
Am. Jour, Sci. (5} 8.127-144, Aug,, 1924 

1045. Chan,,y, Ralph W. 
Suggestions Regarding the Age of the Southern_Gascade R!l!lge (Abst.) 
Geol, Soc, Am. Bull,, Vol, 41, No, 1, pp. 147-8, Mar, 31, 1930 
Pan. Am. Beel., Vol, 51, No, 5 pp. 366-7, June, 1929 

1046. Cheney, Ralph w. 
The Fossil Flora of Goshen ruid its Bearing on the Problems of 
Climatic Ch1mge (Ab st.) 
Science, Ne~ Ser., Vol. 72, pp. 375-6, Oct, 10, 1930 

1047, Chaney, Ralph W. m d Sanborn, E. I. 
The Goshen Flora of West Central Oregon, 
Carnegie Inst. of Wash., Pub, 439, pp. 1-103, 1933 

1048, Copper 
U, S. G. s., Min. Res. for each year . 

1049, Crickmay, C. R. Hertlejn, L. G. 
Summary of Nomenclature and stratigraphy of the l.farine Tertiary 
of Oregon and Washington 
J\nl, Philos, Soc. Proc. 64, No 1

, 2, pp. 224-82, 1925 
1050, Cushman, J, A. et al 

Two Foraminiferal Faunules from the Oregon Tertiary 
Berkeley, Cal,, U, of Cal, Press, 1928 

1051. Dake, H. C. 
Interesting Minet-al Localities in Oregon 
Rocks & !Kinerals, Vol, 7, No. 4, Dec., 1932 
\'/hole No. 26, pp. 125-7 

1052. Dake, I!. C, 
Oregon "Jade" 
Rocks & 1.!inerals, Vol. 7, No, 4, Dec., 1932. 
Whole No, 26, pp. 145--

1053, Dake, H. C. · 
Uncommon and Rare !linerals of Oregon 
Ore, 115.n., Vol. II, No. 3, p. 8, Har., 1934 

1054. Dall, W, R. 
Notes on some Upper Cretaceous Volutidae, ~ith Descriptions of 
New Species. 
Smithsonian Misc. Coll. 50, pp. 1-23 1 on Volutiae from Coos 
Ray, Oregon 

1055. Davis, W, H, 
Cope' s Biography 
Ore. Historical Quart., p. 86, Vol, 33, 1932. 

1056. Eardley, V. L. -- Wilmot 
Diatomite, - The M'ineral Industry During 1933 
Vol. 42, pp. 179, 1934 

1057, Eftman; Herbert Oliver · 
Pl~istocene Mammals of Fossil k,ke, Ore, . . . 
Arn. !.!us, Novitatcs, No, 481, 21 pp., 10 Figs., JuJ.y 14, 1931 
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1058. 

1059. 

1060, 

1061, 

1062, 

lo63, 

1064. 

1065. 

1066. 

1067. 

1068. 

1069, 

1070. 

10n. 

1072. 

1073, 

Felts• Wayne M, , 
Analysis of Willa.net to Valley Fill (Abst.) 
G. S. A., 34th Meeting, 1935 

Fernquist, c. O. & Dake, H. C, 
Opal fro:n the Col. Plateau Basalt Flowsaf Wash,, Id:iho & Oregon 
Rocks & Minerals, Vol. 8, No, l, Mar, 1933- Whole No, 27 1 pp, 32 

Fielt1 H. N, 
'l'he Hietory and Petrography of the Basalts of Oregon 
Master's theEie, Oregon, 1931 

Forbes, P, L. 
lrideecent Obsidian in Oregon 
Hocks & Minerals, Vol. 9, No, 8, A1Jg,, 1934 

Forbes, P. L. 
li'etrified Woods of Central Oregon 
Rocks & Minerals, Vol. 10, Uo, 1 1 Jan., 1935 - Whole No, 43 1 p.l 

Fraser, D. M. _ 
~'he Petrography of a Section of the Oregon Cascades from Oakridge 
to Crescent, . 
557.95 F862, 1926 

Freemann, 0, VY. 
Scabland mounds in eastern Washingt'on 
Science n. s. 64:450-451, Nov, 5, 1926 

Fuller, R.E, 
Concerning Basaltic Glass 
The Am. lfineralogist,Vol, 17, Mar., 1932 P-1• 104-107 

Fulillr, R. E. . 
Endomorphic Alterr.tion of Basaltic Flows, . 
Pan, Am, Geel,, Vol, 58, 1932, p, 74, Aug,-Dec. 

Full.;r, R. r;, 
Obsidians of Oregon 
Journ, Geol., 35:570, Oct. 1927 

Fuller, R. E. 
Segregations from Fractional Crystallization of Basalt 
FE<n. Am. Geel., Vol, 58, p.75, Aug,-Dec., 1932 

Fuller, R. E. 
The Geomophology and Vol: anic Sequence of Stems M~s. in SE Ore, 
Wash. Univ., P\lb, in Geel,, Vol. 3, l!o, 1, pp. 1-130 1 Nov, 1931 

Fuller, R. E. 
Variations in the Alkaline Content of Acidic Lava (Abst,) 
G, S, A., 34th Meeting, 1925 

Fuller, R. E., and Waters, A. C, 
Nature and Origin of the Horst and Graben Structures of 
Southern Oregon 
Jour, Geel, 37:204-238, April, 1929 

Furlong, E, L, . 
Distribution and Description of Skull Remains of the Pliocene 
Antelope Soenoohalos from the Northern Great Baein Province· 
Carnegie I~st.~ Wash., Contrib.to Paleont,, Publ, no, 418, · 
pp. 27-36, July, 1932 

Gazin, C, Levlie 
A Miocene Mam.'Dalian Fauna from S, E, Oregon 
Carnegie In~t, Wae,h,, Cent rib, to PG leant,, 
P\lb, No. 4ld, pp. 37-86 1 July, 1932 
Geel, Soc. Ame, Bull,, Vol, 42, p. 367, (J..bst.j, March 1931 
Pan. Am, Geel; Vol. 54, No, 3, PP•· 235,7, October,1930-. . 
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1074· 

1075. 

1076. 

1077· 

1078. 

1079. 

1080. 

1081. 

1082. 

].083. 

1084. 

1085. 

1086. 

1087. 

1088, 

1089. 

1090. 

1091, 

Gidley, J, W. 
Hunting Fossils on the Old Oregon Trail . 
Smithoo nian lust, Explorations and Field Work in 1929,PP.•31-36,1930 

Gillespie, Doris K, · '· · . · . 
·. A Botanic,a.l Survey of the Siskiyou !.!ts. of lfortherh California· 

and Southern Ore<;on · · · 
(Thesis)Stunford Univ., Dept'. or' Bot., 1931 

Gilluly, lif:Jlles . 
Copp.;r Deposits lleG.r Keating, .Oregon 
U, S. G, s., Bull, 830, 1931 

Gilluly, Jrunes . 
Replacement Origin of the Albite GrElllite ne.ar Sparta, Ore. (Abst,) 
G, S.A. Bull., Vo, 42, No·, :i, p,' 188, Me.r., 1931. 
fan, Am. Goal,, Vol, 55, !lo, 1, p. 65, Feb., 1'131' . 

. U. s. G. S., Prof. Paper, 175-C:65-81, 1933 
t • • • 

Gilluly, J, . 
Keratophyres of eastern Oregon and the Spilite"Prdblem 
Am. J'our. Sci., 5th Ser., 29:225-52, Murch, 19:;5 

Gilluly, Jl, and Reed, J. c. arrl Park, C. F. 

.. Some Miniig Di8ricte cf Eastern Oregon 
U. S. G, S, Bull., 846-A:l-140, .1933 

Gilmore, C. VI. et al 
Papers Concerning the Paleontoldgy of the Cretaceous and Later 
Tertiary of Oregon, etc. .. 

· Washington, Carnegie Inst., 1928 • 
Golden stunt ( N~VI !.fining Kink) . ' 

Oregon Vot~r, J~n. 21, 1933, p. 27 
Gonzal.es, B. N. 

A contrib~tion'to the Paleontology of Paleozoic raunas of Central 
Oregon · . ' 

(Thesis) O. S.A. c., July 1933 
Goodspeed, G, E. 

Certain Pegmatite Focies of Wallo\'1a lfts. Batholitn (Ab st.) 
Pan. Am. Geol. 1 yol,. 5'8, No, 1, p. 73, August 1932 · · 

Goodsp~ed, G. E. · · · 
Dev1>lopment of a Quartz Porphyroblaata in a Siliceous Hor~els(Abst) 

.. G. S. A,, 34th Meuting, 1925 
Goodspeed, G. E. • 

Effects of Inclusions in Small Porphyry Dikes ht Co'.n~copia 1 0re, 
Jour. Goal, 35:653-62, Oct, 1')27 : , , 

Goodspeed, G. B. · · · 
Miscrosturucturee of .the Gold Qu~r'l;z Veins at Cornucopia, Ore,{Abst.) 
Bull. of Geol, Soc, of Am. Vol. 44, p. 167, 1932 · · 
Pan-Am. Geol., Vol. 58, p. 79, 1932, Aug,-Decd, 

Goodspeed, G, E. · · · . . . 
, . Mode of Origin of a Reaction Porphyry Dike at' Cornucopia',' Oregon 

·. Journ. Geol, 37: 158-76, Feb., 1929 
Goodspeed, G. E. . . 

Recrystallization of Zenoliths at 'cornucopia, Oregon· (Abst.} 
G. s. A. Bull,, Vol, 42, No. 1, PP• 311-·12, Mlirc)li, 1931 

Goodspeed, G. E, . , . , . ,. , 
Some effects of Recrystallization of Zenolithe at Cornucopia,Ore, 
Am. Journ. Sci., 5th Ser., 20:145-)0, August, 1930 

Goodspeed, .G. ·E, c.nd. Coombs, Howard: A. . ' ' · ' 
• r I ' ' ' f 

· Quartz-Diooeide-Garnet Veinluts · · ' 
Am.tun., Vol. 17; No, '12, 'pp.'554..!560,' Doccbber,' 1932 

Grover, N. c., U. s. G, S, ,¥inter, Supply Paper 571, pt, Xi 
Yacific Slope Basins in California, 1928 

.. -12-' 



1092. 

1093. 

1094. 

1095. 

1097. 

1096. 

1099. 

1100, 

1101. 

1102, 

. 1103. 

1104,, 

1105. 
1106, 

1107. 

1106. 

1110. 

Grover, N. C. 1 · U. S, ~· S. Wr..ter Sup::ily Ps;J~r 572 1 . Ft. XII .• 
Pacific Slope Druipogo·B~sins, 1923 . ' 

Hall, ::.Rr..ymond ~.nd lif::.rtin, Hr.ndel T. 
A Skull of Nothocyon from the John D!.J' Oligocene 
KEmec.s Univ,, Sci. Bull., Vol, 19, Ft. 2 1 pp.283-5 1 1931 

Hc.ndley, H, VI. . . 
Certdn Rocks of the Cc.scECde M1untdra 
l.:Uster' s Thesis, Ore,, 1931 

Harris, Q, P. 1 

.A Summary of Our Knowledge of Oregon's Igneous Geology 
(Thesis) O. s. A. C. Publication, Jure 1935 

Heikes, V. C. rnd Merrill, C, w. 
Gol~, SilvBr, Cop~er, Leud, Zinc in Oregon 
Stntisticr.l A p. to Miner.els Yearbook by U, S. Dept. of Int, 
Bureau of Mines, 1932- 33 
See M'ineruls Yec.rbook, 1934 

Henderson, Junius 
Notes on We±ern Lymnaeidc.e' 
Nautilus, Vol XLVII, Uo, 4 1 Apr, 19341 pp. 122-5 

Henderson, Junius 
Somo Fossil Fresh-we.tor ;Jolluscc. frorn Via.sh. & Ore. 
Nr..utilus, Vol 42, No. 4, 1 pp. 19-123 1 April, 1929 

Henderson, Junius 
Some ,.lestcrn F'resh-Vider Mollusks· 
Nautilus, Vol, XLVII, No. 3 1 Junu:::,ry, li3t, pp. 86-91 

Henderson, Junius ~nd Rodeck, I!. G. 
Uew Species of Pliocene ;,rollusco. from :Cc.stern Oregon 

'. 

Jourri.::tl of Pdeontology, Vol, d, No. 3 1 Sept,, 1934 pp,264-70 
Hend,erson, Junius f!ld Rodeck, H. G, 

Now Species nf Pliocene l!ollusco. ·from Eastern Oregon 
Geol. Soc, of Ar.I, Proc. for 1933 (1,bst,) pp. 371 1 1934 · 

Henderson, Junius . . 
West Americrm Species of Goniobr..sis with Descriptions of New Forms 
Uautilius, Vol, XLVIII, Janurry, 1935, pp. 94-99, llo, 3 

Hendon,, aryo,n . 
Tho Fauna of the Type Umpqu~ Eocene of Oi:egon 
Mo.st er' s Thesis, Oregon, 1926 

Henry, C. B. q. . . . 
Gas and Oil Possibilities of Lo\"ler Vlillnmette Valley, Oregon 
Gas Age, 71:145-6, Fob, 111 1933 

Hertlein, L, G. (See Crickmo.y) 
Hewitt, Donnel." F~ster ' 

Zonal Relations of tho Lodeo 
Am. Inst. l11in, ey.nd J,!et. Eng., 

Hodge, E. T. 

of the Sumpter Qunrdrangle (';;;,Ore.) 
pp.395-46, 1931_ 

Age of Col. River end Lower Ccnyon 
Pun. Am. Geol., Vol. 58, P. 70, Aug,-Dec., 1932 

Hodge, E, T. , 
Anomalous~Moraines in O~egon (Abst.) 
G. s. A. Bull., Vol. 43, No. ·l., p. 229, Murch, 1932 
Pen .Am. Geel., Vol, 55, Ho. 5, p, 366, June 1931 .. 

Hodge, E. T. · . 
Columbin.Biver.Fr..ult Sce.rp. (!,pst.) . , , " , · . 
G. s. l., Bull., Vol,' 42 1 No. 1, pp. 105-6, ~rch, 1931 
Fun Am. Goal., Vol. 55, lfo, 1 1 p. 64, F<.b., 1931 

Hotlge 1 E, T,.. ... . . ·.-
Gaologicai mup "of N", Oregon, ScEW.e 11250;000,1>ccompanying text 7pp, 
Oregon Univ. Pub, Geol. Seri.es, Vol, 1, !lo, S, Feb,, 1932 
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1111, Hodge, E. T, 
History of the Colunbia River Gorg (Ab st,) 
G", S.A. Bull., Vul, 43 1 No, 1, PP• 131-32, lfarch 1932 
Pt:n, Am, Gcol,, Vol, 57, No. 1, p, 62, Fob., 1932 

1112, Hod&e, E, T, 
Late Terti.:ry Clime.tic Chenges in Oregon 
!Jonthly'Wedher Rev,, Vol, 58, No, 10, pp, 405-l.l, Oct, 1 1930 

1113, Hodge, E, T. 
Native Asphalts of Oregon 
1927. 

1114, Hodge, E.T. 
New Evidence of the Age of the John Day Fqrmation 
G, S.A, Bull,, Vol, 43, No, 3, PP• 695-702, Sept, 1932 

1115, Hodge, E. T, 

1116. 

1117. 

lllS, 

1119. 

1120, 

1121. 

1122, 

1123. 

1124, 

1125. 

1126. 

1127. 

:n.128, 

1129. 

Progress. in Oregon Geology Since 19~5 
northwest Sci,, Vol. 6, No, 2 1 pp. 44;-53, June 1932 

Hodge, E, T, 
Stadter Buried Forest 
Mazama, Vol. XIII, No, 12, p. 82-86, 1931 

Hodge, E.T. 
Structure o'r the East Side of th~ Cascade lifts, 
N, \'/,Science, Vol, 2 1 No. 4, pp. 107-8, Dec., 1928 .. 

Hodge,· E.T. . ' . . , 
Teritary Jrgnoous Succession in Western Oregon (Abet, by Title} 

. Bull, of Geol, Soc, of Am,, Vol, 43, p, a3, 1932 
Hodge, E. T. 

Topographic Map of North Central Oregon 
1928 

Hov1S.rd Jack 
Act i vi t i'eeNear Do'rena, Oregon. . , 
The Mining Journal, Vol, XVI, No.·6, p, 4, Aug, 15, 1932 

Hughea, Guy 
Wide Variety 'or Quartz J.15.nerals Found in Oregon 
The Oregon Mineralogist, P, 12, Sept, 1934 

Kellogg, A, E, . 
A Un~que Project for Mule Creek District · - · 
The Mining Journal, Vol, XV, No. 16, p.3-4, Jan, 15, 1932 

Kellogg, A. E. 
Platinum in S. v;, Oregon 
Min. Journal, Phoenix, Ariz., Vol,12, No,'23; pp-5:6, Apr,30,1929 

Kell'Ogg, A, 3, . 
Refractory Gold Ores of s. VI. Ore,· . . 
The l.!ining Journal, Vol. XVII, No, 1 2 p, 3, May 30, 1933 

Kocher, A.E. et al, 
Soil Survey of.Yamhill County . 
Washington Govt. Prirti.ng Office, U.S.Bures.u of Soils, 19?0, .. 

Kocher, A, E. et al , : 
Soil Survey of Yamhill County . . . 
Washington Govt. Printing Office, U, S,Burc~ oJ; Sqils, 1923 .. · 

Kocher, ~. E,; Carpenter, E. J.; end Taylor, K. S, 
Soil S~rvey o~ Cla~kBll)e,s qoun~y, qrcgo11, ' 
V.'nshin!fton Govt, Printing Office, U.S. Ilurciuu of Soils, 1926 

Large, Thomns · · · '· · · 
Geoloe;ical Investigations in the Inland Empire' in' 1929 (Or~.-Idaho} 
:-. TT. Sc1 . ., Vol 3, No. 4, pp, .117-;23, Dec., 1929 

Law:... .. ie, '!!,. i,.1j. • ' • 

Gold, Silvei; 
. The Mineral Industry During 1933, Vol. 42, PP• 23~4 & 513, 1934 . \ . . . ' 
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1130. 

1131. 

1132. 

1133. 

1135. 

1136. 

1137. 

1138. 

1139. 

1140, 

1141,. 

1142. 

1143. 

1144. 

1145. 

1146. 

Lead 
U. s. G, S. 1fin. Res. for each yerr 

Livine:ston, DollglasClermont ' . 
A Major Overthrust in Western Id&ho and Northeastern ox:e. 
Northwest Sci. Vol, 6, !Jo, 2, pp.31-36, June 1932 

Livirg aton, Douglas ·c1:nn9nt. 
Topographic Feature~ of Northeastern Oregon and Their Relation 
to FGUltirg 
Jour. ()eol, 36:694-708, lrov, 1928 

Lobec~, A. K., . _ 
J,tlo.s of Anoricnn Geology 
1932 - Sheet Ho, 87, Geolf;, Press, Col, University, N. Y. 

Lupher, Ralph I,, . 
Age of the !farine' Juras sic of Gent rd O.rnr;on (Abst.) 
Pen. A.~. Geol., Vol. 51, No, 5 1 p. 367, June, 1929 

Luphor, Ralph L, i 
Geological Section of theOchoco Range nnd Silv0r Pldeau South 
of Cr.nyon City, Oregon (Abst.} 
G. S. A. Bull,, Vol, 42, No. 1 1 pp. 314-15, l.fc.rch, 1931 
Pan. A.-:i, Goal., Vol. 54 1 No. 2 1 p. 158, Supt., 1930 

Lupher1 Ralp:1 L, . 
Samu PhPece of Cenozoic Geolcgy in Er.et-Contrd Or&gon (Abst.) 
N. YI.Sci., Vo:\,, 6 1 Uo, 2 1 P. 53, June 193? 
Pr.n. Am, Geolo, Vol,, 58, No, 2, pp. 157-8 1 Sept., 1932 

Lupher, Ralph L., ot f.11 
The Jurass:j.c und Creto.ceous Hudietida of Oregon 
G, S.A. Bull., Vol,, 41, No. 1, pp. 209, J,ic.rch 1930 

Luphcr, R~lph L. ' 
Two Nevi Gener~. of Pc.chycj.orats. from tho Mel)ozoic of Ore, 
He.star's thesis, Oregon, 1927 

l.~cArthur 1 1, A. 
Ore0on Geogrc.phic Progress in 1931 . 
J.ro.zruno., Vol. XIII, }To, 12, PP• 61-62, 1931 

1.:ccorno.ck, iJrs, Ellen Condon 
Thomus Condon, Pioneer (foologist of 01·cz_,n 
925, c759, 1928 

l.!cGinitie, H. D, 
The Trr.ut Creek Flar[c of S, E. Orog<;n 
Cc.rncgie Ins·t. 

~icl<itric!c, ~;;. E. 
of ·:1r.sh., Pub. lie. 416, pp. 21-68, Oct, _26, 1933 

Tho Geolcgy of 
(Thoeie} O. s. 

the Supleo f~loozoic S~rics 
A.c., Jo.n., 1934 

J!.cNeil, F. H, 
Over New 7r~ils - ~ Tho WE<llowas 

of CQntrul Oregon 

Mazrune., Vol, XIII, N<;>. 12,,Dec, 1731, PP• 7-17 
lfarlatte, C.R. 

'.!'he Potrogenesis, of the Claatic J1faterio.ls of th~ !fudre.8' Fonno.tion 
Master' a Thesis, Oregon, 1931 

J.!o.rshall, R. B, , 
Results of Triangulation and Prim:. ry '.l'po:v~rs~ ·for tho ¥ec.rs 1906 1 

1907, 1908, ' '. 

U, S. G, S, Bull, 440 1 191? 
!Jatthos, F, E. 

Cro.j:er 1e.ke, Text, vii th 4 illus. on bc.9k. 9f topographi9 sheet 
Crater Lake t.fationnl Purk, Ore;;;on, U. S. G. $,, 1931 

l.f.c.son, Herbert. L. I • , , 
Fossil Records of Some West Americr.n Conifers · 
Carnegie Inst. of W!:.ah,,.Pub, No. 3461 pp. 139-158, 1927 
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1147, Meming and Uee of the Willamette Soil Survey 
Oregon AgriculturolCollege ::J:xp,erime:rt; Stt.tion, C.orvallis, 1928 
Circular No, 90 

1148, I!'.elhase, John 
Diatomuceous Earth -- It~ Naturp, Occurrence and Use 
Rocks and l.finerals, Vol, 8, l!o, l, Whole No, 27, pp, 27-29 
Much, 1933 

1149, Merriam, Gharlee W, . 
Allocyon, a new Canid !}enus froJll tho John Day beds of Ore, 
Cal, Univ., Dept, Geel.Sci, Bull,, Vol.' 19, No, 9, pp, 229-244 
l!ay IO, 1930 

1159, · ),ferrirun, J. C. et nl 
. 'Papers concerning the Paleontology of the Pleistocene of Cali

. fornia and the Pliocene of Oregon 
~ashin::;ton, Carnegie Institute, 1925 

1151, Miller, Alden Holme~ · · · 
An Anklet from the Eocene of Oregon 
Cal, Univ., Dept, of Gcol, Sci, Bull, Vol, 20, No. 3, pp,23-26 
April, 1931 

1152, l.linerol Industry . 
24 Vol, have been publ.ished, v·. l begins wl.th 1892, Impt. 
Economic annual dealing with the production of metals ru1d 
minerals and is la,rgely stat.is~i?al, Th,c;_re ar& many references 
i.n each vol, t_o Oregon · 

1153. Mineral Production of We.stern St.ates in 1930 
Min, Cong, J'ournal ·17:109-15, February, 1931 

1154. l.!odell, Di:;,vid and Dake, i-1. c. · 
An Occurrence of Schwatzit.e in' Oregon 
The Ore, !J!in,, Dec., 1934, pp, 3-4 

1155. Moore, B. N. 
Deposits of Possible Huee Ardente Origin in Crater 1ake Region,Ore, 
Journal of Guology, 42:358-7?, May, i9'34 · ' ' 

1156, Moore, B. N. 
Diatomitc and' Pumice in 'Eastern 'oregon 
Miniig and Metallurgy, Vol, 5, No. 330, P•. 26j,' June 193'4 

1157.. Newberry, John $, · , . 
On the lignitee and plant beds of weGt crn America 

. Am. ,Jour, Sci., 3d. Ser., Vol, 7:399-'40~, l874 
1158, Uev1berry, John s. 

. Remarks .on Serpentine of t'he Coast nnd C::;,scede R::.nges. 
N. Y. Lyceum No.t, Hist, Proc. 2nd Ser, (tpg.) 1874 • · 

1159. Nev1berry, John s. 
Rem~.rks on some Lava Flov.-e unci ·JLacustrine ~eposits .,of ~daho, 
Oregon, etc. · 
N, Y. Acad, ~ci. Trans,, Vol, 1:53-56, 1882 . 

1160, Output of Metals in Oregon in i926 · · 
Mineral Congress, Journal 131615, August ·192'7 

1161, Oregon 1928 Metal Output low~r than 1927 
Eng. & Min, Journ, 127:1061, June 30, 1928 

1162, Packard, E. L, . . · 
A Contribution to the Paleozoic Geology of 
Carnegie Inst., Wash., ·Contr, to Faleont., 
pp, 105-113, July 1932 · · 

' Central Oregon 
i;llb._ no. 418, 

1163, Packard, E, L, . . , 
,. DisqovE:ry .of Ba:i,rd Wiss,. Fauna of Central' Ore, (.'..bst,) 

G. S.A. Bull., Vol, 40, No, 1, p. 2~7, l.!f:rch; 1929 
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1164. 

1166; 

1167, 

ll63 •. 

1169. 

1170. 

1171. 

1172. 

1173. 

1174. 

1175, 

1176. 

1177. 

1178. 

1179, 

1180, 

Packard, E. L. 
New Section of Pr.lec·zoic' &nd Mesozoic Rocks in Central Ore, 
AmJrican Journal Science, 5th S~r., 15:221-4, Mc.rch, 1928 

Packard, E. L. 
Preliminc.ry rreport of the Cret~ceous of c. Ore, (Abst,) 
G, S. A., Bull,, Vol, 40, No. 1, p.166, hla:ch 30, 1929 

Pardee, ,T. T. 
Co;_Jpe:· Doposits neFr Keating, Oregon' 
Memo for pruss, relbas&, Au;:iust 4, 1930 1 DepE.rtmcnt of Interior 

Pardee, J. '11
• 

1 

Deposits of Gold, Co:i;i::ier, Quicksilver, .:.nd J\.ssoci6.ted Motels 
·in We<furn Or~gon, iiemo for Frese, relu1so Aug. 7, 1930, 
U, S. G. s., Dcpm-tm(:;nt of Interior . 

Purtle.:., J. T. · 
Progress !{ado in !ilinoral Survey of On.gon 
~'elltO for Prose, rolee so, llc.rch 2, 1931, Deportment of Interior 

P'1rks, BryE:n · 
ilionniul report of the On, Bur. of I.lines and Geology for -
19?1-22, December, 1922. 

Pilsbry, H. A. 
J\.mnicolidao from Wyoming end 
Nautilus, Vol, XLVII, No. 1, 

Pip~r, A. a. 

Orogon 
p, 10, July l')~ 3 

Guology Gnd ground vr::.tcr rosourcJs of the Ddlcs region, Ore, 
U. S. G. S.' \later S'l_,i9ly li'::.per 659, pp," 107-:189, 1932 

Piper, A. If, 
Investigations of Underground ViatLr Problems in Ariz"onc.,' Cr.lir"orni·a, 
Now Hexico, rnd Oregon 
Am. Geophysical Union, 13th J.:nn. lleoting, 'l'rans., pp_.308-lO 
N,t, ~es. Council, June, 1932 

Pip~r, A. l.f, ' . 

Observ,tions in the Drll!s Region B&r,ring on the History of 
the Columbin River (Abst.) 
Wash. Acad, Scie., Jour. Vol 21, lfo. 15, pp. 371-2, SGpt,19,1931 

Poet-lfortem on Oregon's Fcmous V/hi to l.!ctul !Jyst ry 
Eng, & I.lining Jburnal, 125': 1061, June 30, 1928 

POV/Ors, H. f.. · · 
The LE.vr.s of the 1,;odoc Lrvo Bed Quc.dr::ni;lo, Culif. 
~'he Am. l.iincrologis~, Vol. 17, July, l'l32 

Powers, H. H. 
The History and Petrogrcphy of the Siskiyou Batholith 
557,95 P873, 1926 , 

Production of Orogon·;!ines Incrot.ses i11 1727 
Eng. & I.lining Journ::.l, 1?5; 176, Jcnu::.ry £8, 1923 

Rama oy, !::, I 
A study of the Fossil ~'reshwr.tGr Did oms of· Oree;o,n 
1.1£.eter' s thesis, Oregon, 1929 

Ri::ndolph, Gladys C, 
Rhodonite, A Populcr Scmi-Prcci ous Gem l.!'inoral 
The Or&, J.G.n., Vol II, Uo. 6, p; 20, 1934 

Rrthbun, H::.y J,;no : -: ' 

New Species of FossilRcninidae from Oregon 
Wash. Aco.d, Sci. Jour., Vol. 2?, No._~. pp.239-2:'.', 'Hc.y 4·, 1932 

... 
I ' ••' •:_ 
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1181, 

1132, 

1184. 

1185. 

1186, 

1187, 

1188, 

1189. 

1190. 

1191. 

1192. 

1193. 

1194. 

. 1195. 

1197. 

Recd, John Culvin end Gilluly, J::~ea 
Hecvy Ufricrul ."cssombkgcs of Somo of the Plutonic Rocks of 
Ee.stern Orogon 
Am. Uineralogist, 
Wash. Ac~d. Sci~. 

Renick, B. C, 

Vol. 17, Eo. 6, pp. 201-20 1 Juno 1932, (Abet.), 
Jour., Vol 21, !lo, 15', pp. 370-1, Sept. 1931 

· Petrology cnq Geology of c Portion of ;,:ulh~ur County, 6re, 
Bibliog, f. il, pls,, mup, JourndGeology 38:481-520; Aug, 1930 

Renton, J. L. , 
Colored Hyo.lite Opel Found in k.rge iksses nt Opal Butte, Ore, 
l.:inerclogist, ?. 36, Jcnucry 1 1915 

Rich::,rda, C. P, 
Recent Ylork of the 
J.!o.zrunrr, Vol. XIII, 

Rusek, C. V. et al 

Rose!ll'ch Co.mnittoc 
!lo, 12, PP• 78-81, 1931 ' -

Soil Survey of J.lultnomoh Courrty 
V/o.s hington Gcvernment Printing Offic<-, U, S, Buro cu of Soils, 1922 

Russell, Richard Joel . ' 
Ba•in Range Structure and Geomorphology of the \l::rncr Renge 
(Thesis} Dept. of Gqol., Univ. of C::tl, No, 263, 1926 

Scnborn,.Ethel I. 
!l'he Comstock Flora of West _Central Oregon 
Carnegie Inst. of Washirgton, 1935, 

Sanborn, Ethel I. 
Notes on Comstock Flora of Cregan (Abst,) 
Fan-Am, Geol,, Vol, 54, No. 31 p. 236, Oct. 1930 

Schenck, Edv1ard T," 
Marine Upper Tri:o.ssic of Central Oregon (Abet.) 

'Geol. Society of Am., Pr.cc, for 1933, pp. 388-89,, 1934 
Schenck, Edward T. 

New Am:nonite Genus from the Upper Triassic of Centrel Oregon (Abst,} 
The Paleontological Society, Pacific Coast Branch, 34th Meeting,1935 

Schenck, Ed>1ar~ T, . 
The Stratigraphy end Paleontology of the Triaesic of the Suplee 
Region of Central Oregon 
Mast a'.' s Thesis, Oregon, 1931 

Schenck, Hubert G. 
Cephalopods of ~he Cfenu~ Att,tria from Western North America 
·cal, Univ., 'Dept, of Goal, Sci, ~ull, Vol, 19, No, 19, 
pp. 43?-490, ~finua,y, 1931 . 

Schenck, Hubert G. 
Diatocus in ':/esfm:n Oregon Shales 
Economic Geol., Vol XXIJ:, No •. 6, Scpt.-Oc;J;., 1927. 

Schenck, Hubert G. 
H'c.rino Oligocene of Oregon 

._. 

Univ. Cu.lif, Press, lq27, U. O. Lib. llo. 550,6,. Cl2!l, Vol •. 16, No,12 
Schenck, Hubert G. . · 1 

Pittsburg Bluff fauna of tho Oregon Oligocene (Abst,) 
G, S. J •• Bull. Vol. 40, No, 1, pp. 163-4, 1rarch, 1929· 

Schenck, Hubert G, 
Stratigraphic and Faunal Rel~tions of the Keasey Formation of the 
Oligocene of Ore: " 
Bull. of Geel. Soc. of Am. Vol, 44, p. 217, 1133 

Schenck, Hubert G, . 
Stratigraphic Relations of Western Oregon Oligocene Formations·· 
U, Calif. Press, 1928 . · 
Bulletin of Deparl;ment; of: Geol, Sciences Vol. 18, No. 1, pp-1-50,1928 

*Pan-Am. Geol. P• 149, Vol.,58, Aug.-Dec., 1932 ,.. . ~ 
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1199. 

1200. 

1201. 

1202. 

1203. 

1204: 

1205. 

1206. 

1207. 

1208. 

1209. 

1210. 

1211. 

1212. 

1213. 

Schuette, c. N. 
Gccurrence of Quicksilver Gre Deposits 
Am. Inst. Min. & Met, Eng., Tech,,FubL llo. 335 1 88 po., July,1930 . -Scott, Jchn J;, · · · · 

Diffi~t Ascents of l.!t. Jefferson 
Hazema, Vol. XV No,' 12, P. 24-29, December, 1933 

Shanon, Philip John '
1 

• 

A l.!assive Sulphide Deposits of Hydrothermal Origin in Serpentine 
Econ. Geol., Vol, 27, )!o, 7, P!.'• ?97-613, November, ·1932 

Shenon, Philip John ' 
Chalccpyrite and Pyrrhotite Inclusions in Sphalerite 
Am. Mineralogist, Vol. 17, !To, 11, pp.?14-518, November, 1932 

Shenon, Fhilin John 1 

Copper deposits in the SquaVT Creek and Silver Peak Districts· and at 
the Almeda l,\lne, 3. W, Ore,, with notes en 'j;h? Pennell and Farmer 
and Banfield Prospects 

U. S. G. s., Ciro. 2:1-3?, 1933 
Shenon, Fhil~p J. I 

Geology and Ure, Deposits of the Takilma-Waldo district, Oregon, 
including the Blue Creek Diff.rict. 
U. S, G. S. Bull, 846-B:l41-94, 1933 

Shenon, Philip J, \ 
Geology of the Robertson, Humdinger, and Robert E. Gold Mines, 
s. W. Oregon i 

U. S. G. S. Bull. 830, 33-62, 1933. 
Smith, HelEln I 

The Fossil Flora of Rockville, Oregon 
(Thesis} Universit'y of Oregon, June, 1932 , 

Smith, W.D, I 

Diatomaceous Earth in Oregon 
Econ. Geology, Vol. 27, !{o, 8, P!.'• 704-~5, December, 1932 

Smith, W. D. .I '. 
Geology of Oregon Coast Line 
Fan. Am, Geel., Vol; 59, No. 1, pp. 33-44, Febru&ry, 1933 

Smith, w. D; I 

Mt, llazama: Explosion vs. Collapae (Abst.} 
G. S.A., 34th l\eeting, 1935 

Smith, W .D. 
Oregon Shoreline(Abst.) . 
Bull. of Ga:i, Soc. of Am. Vol. 43, p. 243, 1932 
G. S.A. Bull. '41, Ho: J, P• ~'i3, !.!arch 31, 1930 

j· Pan. Am. fi!eol., Vol. '56, Ho, 3, p. 237, October, 1931 
Smith, W. D, 

Gwyhee Project (Abet,) 
Geol. S. A. Bull,, Vol. -40, No. 1, P. 167, Uar ch 3Cl 1 1929 

Smith, W. D. 
Special ~hysiographic Features of Oregon Coast 
Fan. Am. Geol., Vol, 59, No, 2, March, 1933, pp-97-114 
Pan. Am. Geel., Vol. 59, No, 3, PP. 190-206, April, 1933 
Pan. Am.Geol., Vol. 59, No. 4, PP. 241-258, l.le,y, 1933 

Smith, W.D. . • 
Steens and Pueblo !!ountaina 

·Jour, Geol, 35:421-40, July, 1927 
Souza, ll.E. 

Physiography and Structure of the Oregon Coast Range Province,1927 
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1214. 

1215. 

1216. 

1217. 

1218. 

12l'J.. 

1220. 

1221. 

1224. 

1225. 

1226. 

1227. 

1228. 

1229. 

1230. 

1231. 

Spangler, Faul E, 
J.tt. Jefferson -- The Climber• s Paradise 
l.!'azama, Vol xv; l'.o. 12, Decmnber, 1933, pp. 16-22 

Stearns, H. T. . . . 
Geology and ',lo.tcr Re$ources of the Up!')~r lJcKcnzie Vc.ll,ey 1 Ongon 
U. S. G, S. \'fo:tur Su;.>ply Paper .~97; pp; 171-18tl, Apri~ 29,1929. 

Stearns, H. T. and Jones, Benjc.min.E, 
Geolo«y und Wder Rosourcue of the Middle Deschutes' River Basin,Oro, 
u. s.-G. s. Y/atcr Supply Po.psr'637, pp. 1?5-212, 193i . , 

Stock, C, · ' 
Cr.rnivora Ne\/ t9 tho l!e.sccll Miocene Furna of East orn Oregon 
Contributions to Faicontology, Carnegie inst.' of \lash.; '.L930 

Stokesbury, W.A. , · 
A Fauna! Study of the Dallas Arca in an Attempt to Determine the 
Fauna! horizon or horizons present ind'to'correlete with other 
Oregon and Cal. horizons. 
(Thesis} O. S. A. 8., Sept., 1933 

Stovall, J. C. 
· Pioistoccne Geologv andPhysiognphy of the \'icl. lo'im Mts. with 

spvcial reference to V/uliowa Qnd Hu.-_rici!n Cr.nyons, 1929 
Torgeson, E. F'. et al ' ' · · ' · 

Soil Survey of Polk County, \'lo.shiytton Government Printing 
Office, ·u. S. 3urceu of Soils, 1922 

Tuck, R. 
Geology and Oro deposits of the Blu6 Rivur t:ining.DiJ..r:i,ct, 192~ 

Turner, :b"'.E. 
Stratigraphy of the IJcrine Eocone of S. W. 
Bull. of Gaol. Soc, 'oi Am.', Vol. 44, 167, 

Ore. (Abst,) 
1933 

Washburno, C, '.'f. 
Shear Control o~ Dikes 
Bull. of Goal. Soc. of 

Gnd Sells Near Eugene, Ore. 
Am., Voi. 44, p. 107 ,' 193~ 

(,~bst.) 

'N&ters, !i.: C. 
O're Deposits 

Waters, i.e. 
(See Fuller, 

1.vaters, P~.c. 

of Weslern .states .bY Lind21ren, -~933 

R •. E. l. I 
I 
' 

Structurd end P~trographic Study of the Glass But.tea, L!lke Coupty . 
JOur, Goel, 35:441-52, July, 1927 

z;aters, A.C. r.nd Flsg:ler, C,Yi, 
. ' 

Origin of the Small l.iou,;ds on the Col. 
Am. J'our, ,Sci., "5th Ser,, ·\'.al. '1S,'. pp. 

;Jaters, A .. c. m d ,dells·, F. G. ' 

Rivor ,' Plateau' 
209-;2~·, 8 ~igs'.,, 'sept, 1929 

Bo.sic Igneous Rocks of the Roseburg 
Bull. of Goal. Soc. of Am. Vol. 44, 

Vlatson, E. B. et al · · · " · 
Soil Survey of \las)1irg ton County . 

qi.:i:.drc.ngle, cire::on 'p.bst.) 
p. lp7, 193.3 ' 

Washington Government Prirling Office, u. s •. :Bureau_ of Soils, 1923 
Wec..ver, C .E. · · · · · · · 

Terti:.r°y 5_trf.t\rruphy o~ We.0 tcr.n VT6;shi·n.gtcn 'and 01:egon 
(Abst.), G.' S.A., 34th J.!eeting, 1935, 

Webb, Robt, W. 
Opportunities for Meteorite Discoveries in the 'iiestcrn U, s. 
'l'he Ore, !~in,, p. 5-6, l.farch, '1935 · · ' · 

-20-



1232. Wells, F, G, 
Notes on the Chieftain and Continental !.lines, Douglas County,Ore, 
u. s. G.s. Bull., 830:57-62, 1931 " 

· 1233. Wells, F, G, ond Waters, A.G. 
Quicksilver Deposits of s. W. Ore, 
U. S.G. S. Bull,, 850:1-58, 1934 

1234. Wickham, P. B. 
Progrea s ut the Ashland I.line 
The I.fining Journal., Vol. x:v, No. 21, p. 7, ll&r<h, 1932 

1235. v11uru:ir.;·e. 
Nt:Mberry Volcano of Centrul Oregon 
Geol, Soc, Bull, 46:253-304, February, 1935 

1236. Williams, I. A. 
The Lava River Tunnel, 1923 

1237. Zimmerman, Don 
~he ~eology_of the Long Tom Areu, 1927 
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Vol. 2 - No. 7 

THE GEOLOGICAL NEWS LETTZR 
. 

Jfficial Eulletin 
of the 

GEOLOGICAL SOCIETY OF TF.E OREGON COUNTRY 

Portland. Oregon 

CHA::GE OF MEETING PLACE AllD NIGHT .. 

April 10, 1936 

For the past month our meetings have been held at the Public Library, but 
restrictions at that place do not permit us to use that room after 9:00 P.M. 
As our scheduled programs would not pern:it us to comply with these restrictions, 
your officers have been able to secure the .Allditorium in the Public Service · 
Euilding for the second and fourth Friday of each month. Therefore our meet
ings beginning with our next meeting will be held on Friday evenings in the 
Auditorium of the Public Service Euilding. 

NEXT MEETDTG 
I 

Our next meeting will be held on Fridav Evening, April 10, 1936 at 7:30. 

Exhibits are on display from 7:30 P.M. to 10:00 P.M. 

Announcements and reports a.re given at 8:00 P.M. and the lecture of the 
evening begins at 8:15 P.M. 

LECTURE A.'lliOUNCEME!'ITS 

April lCth - Is our climate changing? Mr. E. L. Wells, Meteorologist of the 
United States Weather Eureau, will lecture on noregon Climate". 

May 15th - Dr. Ethel Sanborn will lecture on the 11.Ancient Forests of Ore[on". 

FIELD TRIPS 

April 26th - The geological trip will be in the vicinity of McMinnville. Dr. 
Mayfield will be the leader of the trip which promises to be one 
of the most iuterusting trips the Society has ta.ken. 

' 

Further details will be announced in the papers and at the regular 
meeting of April 23rd. 

May 17th - Forest Grove a.r-d vicinity. 

Leader - Professor Watson. •' · 

May 30-31 - Madras and vicinity: 
1 

Leaders - Lewis H. Irving and Joseph Wimmer. 

WATCH FOR INFORMATIOlr ON THIS TRIP ! 

RESERVE THE DATES ! . PLAN TO ATTEND ! 
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LECTl'~ OF j,:J.RCH 26TH 

The first exhibit of speaking animated geological pictures shown in Port
land under the auspices of the Geological Society of the Oregon Country was a 
grand success. Over 500 people were in attendance, The rapt attention and' 
enthusiastic applause indicated the appreciation of our members. It may in
terest many to learn that our .Society saw these picrtures before they became 
available for the National Park Ser~ice for whom they were prepared. 

Harold ll, Schminky's pictures (in part colcred) of last summer's explora
tion revived happy memories and we hope he will prepare for us another showing. 

lluiletin No, 6 ''Bibliography of Oregon Country" is now on sale by the 
llusiness Manager at $1.00 per copy. This is the first of a series of reference 
and technical bulletins which will be issued throue,hout the year by the.Society: 
Prices on these will be quoted at a later date. 

All illembers whose du.es are delinquent will not receive issues of bulletin 
after No. 5 until dues are paid, 

The bulletins subsequent to and including No. 6 will be sent to all old 
end new members on receipt of dues. 

GUEST CARDS 

Guest cards are available to members for friends who wish to attend our 
lectures and go on our trips. 

The lectures a.".ld trips are provided for our member's, All others who 
attend lectures and go on trips do so cnly as our guests. 

FOUND 

A small 10 power prospector's glass. Left at lunch at Rathskeller. 

Tracy Wade TRinity 6060 

EXPLORATION COMMITTEE PLANS TRIPS 

The Exploration Committee is composed of J, R. Collins, Chairman, H. ll, 
Schminky, Joseph Wimmer, J. R. Henshaw, Claire Holdredge, and Ray Troashor. · 
They announce that field trips will be held on the following dates: 

(1936) April 26 
May 17 
May 30-31 
June 14 
July 4-5 
July 26 
August 8-9 
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. l 
Edwin T, Hod.ge, Editor 

.. '" 
Reyinond L. :Baldwin, :Bu~iness Manager 

2915 u: W, Luray Terrace, 
Portland, Oregon 

, 2725 N, E, 50th Avenue, 
Portland, Oregon 

·. 
OF1i'IGERS 

C. D. Phillips, Pres., 3111 N.E. 29th Ave. 
J~ C. Stevens, Vice Pres,, 434 N.E. Royal Ct. 
Lillian Neff, Sec., 337 S.W. Oak St.-At.2666 
Mabel Shlith, Treas,, 1350 S,E, Flavel St.-Se,c916 

:Bulletins issued semi-r.ionthly on the 10th and 25th. 
I 

EXECUTIVE :BOARD · 

E. T, Hodge 
A. D. Vance 
Tracy 1V ade · 
L. :a. MacNab 
A. F. Pratt 
A. C, Jones 

Y 1 b . t• I • . • $ ear y su scrip ion ... · . .................. ~: . ......................... . 
' ~· . . , ~ : .. 

2.00 

All material for publication in biilletin should be sent to the Edi tor. 
I • .. . 

Address all other correspondence· regarding the bulletin and cl:anges of 
address to the :Business Manager. ~ 

. ' . 

August 23 
. Sept. 5-6-7 
Sept. 27 
Oct. 10-11 
Oct. 25 
Nov. 15 
Dec.· 13 

' (1937) Jan. 10 
Feb. 14 
March 14 

The routes ai.d G.etails of the trips will be announced later, but trip 
leaders are scoutins e:u lag~ing the various trips. The exploration will in
clude the following: Llclviinnville and vicir.ity; Forest Grove and vicinit:'; 
Madras and vicinity (with fossil hunting); Copper City and Silverstar Uountain; 
Mt. St, Helens and Spirit Lake; Molalla and vicinity: 1'1heeler, Neakahnie Moun
tain a.~d Arch Cap~; Uppor Clackamas River; Mt. Adams and vicinity; Mt. Hood 
buried forests a.~d Little Crater Lake a.~d vicinity; North a-~d South sides of 
the Lower Columbia River; Columbia River Gorge; Scio and vicinity; Ca.'llas and 
vicinity; and other places of interest. 

_ti:n:y members having suggestions for exploration should submit the some to 
J, R. Collins, chairman of the Exploration Committee. If any member would like 
to scout and lead a field trip, communicate with J. R. Collins. 

- - - - - '' 
Dr, Wilkinson .,f Oregon St~te College uill lead a field trip for t'18 

collep3 students, during tlle week of July 4 tp July 11, 1936, covering various 
parts of Eastern Oregon, including the Wnllovia country and Snake River valley, 
Members of the Society who desire to use part of.their vacation for a Geology 
field trip should keep tho above dates in mind and arrange vacation schedules 
accordingly. Members of the Society will be permitted to accompany the college 
students on this trip, 
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THE OREGON, COU:!lTRY COAST LINin 
' • • 

T>le United States Coast and Geodetic Survey report February 29, 1936, 
states: 

1. The ship Robert W, Knox was at Astoria, Oregon, engaged in com
pleting field records of the suxvey of the lower reach of the 
Columbia River, 

2. There' are 33 primary tide stations in the United States, Of these 
7 are on the Pacific Coast, 2 in Alaska, and l in Hawaii. The 
tide station at Fort Worden, Washington, which was maintained as 
a cooperative station with the United States engineers, was. dis~·;·~ 
continued on the last day of tho month, sufficient observations 
having been obtained, 

3, New Nautical charts published are as follows: 

OREGON AND WASHINGTON.-No.6153. 
Saint Helens. February 1936. 
39 inches, Price, 75 cents, 

Columbia River-Crims Island to 
Scale, l : 4o,ooo. Size 33 by 

NEW SECTIONAL AERONAUTIC_.U. CHARTS OF KL.Al.!ATH FALLS,-February 
1936. Scale, l : 500,000. Size, 20 by 34 inches, Price, 
4o cents; 25 cents in lots of 20, 

4. The trans9ort air liner of tLe Standard Oil Co. of California, 
which crashed in Great Salt Lake, Utah, on October 6, last, was 
located by the party of I. E, Rittenburg on Febru11Ty 27, after 
wire-dragging an area of 200 square miles in Great Salt Lake. 
The plane was found with a 23-foot drog in 25 feet of water, in 
al:nost the exa.ct middle o~ the lake, partially salt covered, 

100 YEARS OF MDGRJ.LOGY 

For more than "ne hundred years three men, grandfather, son and g-randson, 
were leaders in American science, not only by their 01m contributions, but even 
more foroU{;h their books a.'ld tho Journal vrh~ch they established and maintained. 

Born August 8, 1779. 
Graduated from Yale in 1796. , 
Appointed Professor of Chemistry and Natural Histor"J at Yale in 

1804. 
Founded the American Journal of Science in 1818. 
Died November 24, 1864, aged 85. 

JAMES DWIGHT D.ANA 

Born February 12, 1813. 
Graduated from Yale in 1833. 
Appointed Assistant in Chemistry at Yale in 1836. 
Published System of Mineralogy in 1837. ' 
Married Henrietta Frances Silliman, June 5, 1844. 
Became Editor of .A.~erica.'l Journal of Science in 1846. 
Died April 14, 1895, aged 82. 
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ED\V~ll SALISBURY, 'n_<\?f,A. 
:,, : r 't ,~,·,.•' • ,',,: •' 

. " . ~ 

Born November 16, 1849. _' , '_ . ' . ' 
'Graduated from Yale in 1370.-·-' · ' ,, 

. . . . 

Became an· Editor of American Journal o'f Science in 1875; 
·Published i])extbook cf Mineral'oi;y in 1877. 
Published· Sixth Edition, System Jf Mineralogy in 1892. 
Died June 16, 1935, aeed 85. 

- ' 

THE 'EXHIEIT AT TEE FIRST ANNUAL BAUQUET 

" Future annual banquets may be bigger and better, as the Sa;)'ing goes, but 
the exhibit that was presented on the speakers table no doubt will go down in 
the Society's history as the finest ever. T'nanks to the originality, ingenuity 
and efforts of Mrs Nan Kwtichanof and Mrs. L, B. i.iaci<ab who made the clay 
models, ru1d to Mrs. Ir!'me L, Poppleton and her daughter Grace, who arrant-:ed the 
scenic effects for the animals, the Society was treated to a realistic and in
teresting scene that was a veritable geological Garden of Eden., 

Amid cleverly reproduced trees, foliage and lakes cf those ancient days 
were to be seen strikingly life~like models of sever~! r~p~iles a-~d amphibians 
among 11hich was the huge fin~backed reptile 'of the Permian; a Diplodocus, one 
~f the largest of"the dinosaurs; a stegosaurii.s, the'ar~~red dinosaur of 'the' 
Jurassic with its huge bo:iy plates forming scallops up and 'down its spine. 
This l,,ttcr was one of the best of the ir.any models. Ready for battle was 
an :.Ulobaurus, the wid.ed carnivorous dinosaur, with a red· candy eye that 
added to its fierceness; and Tyrannosaurus, >!ith its p:i.ano-sized head, was 
there too, t:1e largest of t:1e carnivorous· dinosaurs; also the t:1ree horned 
dinosaur, the Triceratops, who had tho smallest brain compared to the size of 
the head of e:r;y kno\711 animal. Dast=but not least was the very famous Ordovician 
trilobite, 

The story of how this scene was created is 'equally as interestbg ~{the 
scene itself. It will be recalled th~t ~n ou~ Portland 'and Vicinity Trip.a! 
so~e months ago, ue visited a brick and ti1c works out on Canyon Road and our 
genial host tr.ere· ho.d stated that his cl'ay would ser've ·quite well for model
ing. purposes. The members that arranged this 'exhibit din 1't forget those words 
and visited there again and were given sufficeint cllJY to take care of their 
needs but unfortunrtcl~·, due to weathc:t'conditions at the time, the cley mess 
was fro7en solid. However,- after muc]J: effort Mrs. MticNab and Mrs. Kurtichanof 
carefully and accurately produced the nine rei:llistic animal models of life as 
it existed many ir.illions of years ag<'. An equal amcunt of thought and "'erk 
also went into the arrangement of the scenic effects that served as a back..: . · 
ground for the c.nimals arid Mrs. Poppleton and her. daughter Grace zti th t:ae aid 
of 0 thurs' s~arched cut twigs. leaves and small branches of plants gro17ing ' 
today that as closely as 'P'ssibl'e r'esemble'd tho plants and trees of the Per.'.. 
mian and Jurassic times; - Thc:i:r efforts were well rewarded as those authori
tatively versed on the suoject pronounced the effect quite perfect: 

! 

The Society is indebted to these members fa~ their,cl;ve~ worlmlanship 
and we are indeed proud to have within our ir.embers~ip artists a'f such creative 
ability. 
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EXHIBI 'l' Qf 'Wlllll !@:STilrG ,OF' !!:@.CH 12TH 
' 

It was the rare privilege of the Society to view a portion of the finest 
collection of Oregon agates in the world at our last meeting, This exhibit is 
o~ed by Messrs. Raymond and A. J. Schneider anurras nrrnngod and presented by 
them. In this group were approximately 120 pieces of cut a,.;,d polished agate 
anq yet this was but a very small pert of the wond~rful collection of these 
two brothers. All tho agates exhibited were from the vicinity of Antolopo and 
the Pony Ridge district, both of which arc in central Oregon, 

It rms of ir..terest to lear.1 tilC't the Sch~eider brothers have only been 
collectiil(; for the past throe years and that all of tl1eir great collection has 
been found by them personE'.lly. Tiley have done all their o'.111 cutting and polish
ing and, in fact, they have cl.so m~de their o~ cutting and polishing device~. 

The arrangement a,,;,d li.~l1ting effect of the exhibit ':las of particular in
terest. The presentation of the polished agates with a lighted background so 
that the lovely desig::is in the agates were clearly brought out rras most effec
tive. This method of displaying was ori.::;in1'.ted b:r the Sch::ieider brothers and 
is. accomplished by cuttin,; and polishing the a.:;ates to a thickness of only one 
eighth of an inch. They are then placed betviCer- pieces of glass and mounted 
and the ·spaces betwee~ tho stones is painted blC'ck. These are then put in place 
of the glnss on small electrical adver~isin~ signs a;,d ul.en the light is 
turned on the effect is quite beautiful. ·" , 

- . . . .. ' ~ 

The Society deeply appreciates effort's· a,Ii~ 'uorkmnnship o·f Messrs. Raymond 
and A. J. Schneider in furr.ishing us this' int'er,estint; presentation of the agates 
of the Oregon Country. ·· · · 

VANCOUVER TRIP M..\RCH 15, 19_Tu 

MESSRS, CLAIRE HOLDREDGE Al!D !!,. J!. V AlfCE LEADERS 

It appeared that the Gods of the Universe uere attempting to make up for 
the atr.:.cious weather they hv.nded out on the Newberg trip by giving us the kind 
of a day of uhich geologists dream. 'The party met in Vancouver, and at 9:45, 
a caravo.;,' of 23 cars, containing 60 people, started forth under the diroction 
ef Clo.ire Holdrcdge a.;,cl A. D. Vance. Dr. Hod.;e was not >7ith us, illness con
fining him to his home. He 1ms missed and we all hope for his enrly recovery. 

We wont in a no~therly G.ire
0

ction, climbed to the top of a gravel terro.ce 
back of Vancouver, where the first stop was mace. Holdredge explained the 
ge::ieral situation; that the waters of the Spokone flood, in pouring out of 
the narrow chute of the Columbia Gorge, founc.'. their :first opportunity to 
spread out and c".eposit a large share of the suspended material uhich had been 
carried for "Some time •. The terrace conte.ined fine basal tic pea ,;;ravels and. 
coarse sa.:.1cls, There were occasional boulders, very poorly rounded, mo.inly , 
basalt, but some foreign. These larger, poorly roun~ed boulders, stated· 
Holdrodg~, must have been ice rafted into the area because most of the materiol 
in the b!l!' is of a fine nature, fairly well sorteJ, He also e7.hibited a for
eign pebble, about 4° in diameter, uhich had one flat, rather uell polished 
surface. These peculiar pebbles were ~iscovered by Vance and have since been 
intensively studied by him and holdre&~e over the entire area. TheJ presented 
an unioue problem. Of tho three possibili tics, i;lacial plowiag, stream erosion, 
annd. blaati:11;, the latter seemed best to fill the bill. 
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This terrace lms nn c-levati0n arD1.Jlr1 300 1 anC. is continuous to tI'.e vicinity 
cf C:i•oc.s. We crosscl ever it a.'lJ. r:o•1a into the volley of Burnt Brid{.;e CreoL, 
which has D.-'1 onor:noi.;.sly l'Ticlo voll.;y, !'.::c·,,;_ •. '. by u s?:Jall stronm uhich never 
could have C.or.c t'.1fJ erosive c10rk re<pired. At a pcint 7.5 miles out of Van
couver, 11e stop~1ed to note som•J ol' the'featuros of this 17ide valley, t~"l.t it 17as 
a brca:'.. plain, une.ulatir..; ru"lcl :1=aoc~', indicatin~ strong uater action. A num
ber of those facetecl pebbles wore fouad here. · 

The tr.ird stop was lC :niles out of Va.'lcouver, on the divic'.e bet17een :Burnt 
Bri.11g<.J Creek [!..'1d LaCn.>nas Creme. '.S'le latter creek comes from the north over 
the 11e3t i'la."ll.c of tl1e Greer. kt. volcanic cone, then turns sharply eastmi.rd where 
it flo·!s throuG:1 aa oltl 2x'li:1::1r.;r cl.annel il.11<'. eventually to the Columbia, at Camas. 
At ttia poi.1t the boulG.ers were lare:e, as much as 3 und 4 feet in dironoter, com
posed lllc.inly of anrlosite, but c~ fev: of foreien ori~·1·1 1 and there uere so,ne in
dic1:tion3 of scoro.cious lavo.. ·1n~.ications are that this spot uas po.rt of a 
channel tr.rou.c;h uhich tc.e S:ok·mo flood poured as stronply SW?',t;ested on tho 
q_"J.ac'.ra:~elr. map, t:1ut the area at this point is umlerloid by Troutdcle formo.tion. 
It l'OS also ;:otecl th'lt t:1e Green Mt. volcanic cone, Roclcy Butte end Mt. TP.bor 
f' "" a ride line. 

Tho natives for miles vxou.'ld came rushin,:; to the sce:10, evidently unc,cr the 
ir.rpro,,isior.. we wore abou.t to bury a number of corpses, or at least with tho hope 
cf seeing consiC.erablo bloo~. a.'ld gore. We wore sorry to G.isappoint them, but 
no one seemed willing to cffcr himself as a willir.g victim.· 

' 
We ate lu..'lch on the Troutdale f•r.natio1: ocst of here. We noted that t'.le 

surf1cc \7as li tt.erly cow.re4. with qu--:rtzi to pebbles. Holdro:l.[:e explained that 
this hill was compcseC:. of ':C;·outCale. The soil had the rod·:ish color corr<~only 
asscdatee. witt1 the brc~in.; do\m of basic lavns, anA. he snid that it see:1od 
reasonubl c that the softer an·i more easily \':eathored m'.l.terials of the Troutdale 
were deccmpose~ to forn: soil end that tho resistant qu'U'tzite pebbles remain. 

After we h'l.d 3ucceeG.ed in devourin:; all of our food, we started for a 
"happy hunting ..;round" of faceteC. pe'bblos. This rms nearly 25 miles on our 
i tiner::.r:r at or. elevation of about 5co1 and with a r;oolor,ic setting very similar 
to t:,e localit:· wr"o,ro \70 ute luncheon. We scattore<l over some plowed [;round, 
senrchirl{: for :'o·ccteJ. pebbles, this ti.;10 unbotheroc'. by curious inhabitwits, V1ho, 
undoubtedly, uoulG. hu"e t!,o·;,_)1t 110 1wre crnzy or, at least, slishtly unbala."lced 
if they coull'. h.:..ve soe::i 60 people dashir<fo" hi t:,er an·l ;ron, pickin,-c up boulders, 
thro·1in: t,le!l' cloun, ru.i cnrtill£; others to for~• a hu;~o pile, A seminar v;as then 
helC. to c~iscuss the faceted pebbles and 1·rfiile rr.'l'1Y tr.caries were advanced, we 
uere alwcys confrontcC: by the fact that t'.10 s:.10otJ-, surfaces •.1ere slightly curved' 
and hiGhly polished, 11hich seemed to procluc:o u-:iy otr.er conclusion than 11ind 
action. 

Our next stop ·,1?.s at Morgan Creek, whore 11e 1-.u.nte<l for a,_";u tes · ancl faceted 
pebbles, 1.~J.c'. to tr.e onjoy1:10nt of the local peoplP, ~ho uere convinced that we 
ue,·e starti"'' a gold rush. From here we went westuard to the Pacific Hi;,hway, 
over tLe wi.:e flood plane established by the Spokane flood. We notocl. the per
sist'>· ,ce of the quo•rtzi ta pebbles,· the characteristic flood plane topogrOi)hy. 
The S'~rfaco uf the flooC. r.rust have hue. un elevation of at least 4oO• over this· 
area making the· water at least 100• deep. vra· co.1tinucid al.on,, the Pucific FJ."h
wa:;r to tl·,e Ti0ncer corner, where uo turncc. :'.oun toward Ridc,efiolc'.. As we 
approached the Colu.~bia, the rounded, ~'W.t~rc topo&rapb;r gave awe;/ to deeply 
eroded canyons ~ni an excelle-:it exposure of Trou.tdale for::iation was manif~st. 
i'.ere ;... i~. 1-'i;;i...:r discovered a small facetut'.. quartzite pebble in place in tl.is 
f~rrr.1ti0· .• :By oas;i stages we returned to the Pacific Hir~h"N' vl1ere t:rn pn.rty 
broke UJ. 



MCMINNVILLE TRIP 

.A.pril 26, 1936 

Caravan will meet at Linfield College in McMinnville at 9:15 .l. M. 
wishing to carry extra passengers and those desiring transportation meet 
Sixth avenue and SW Yamhill street not later than 8:00 A.M. 

Those 
at SW 

Mrs, Lewellen will conduct the party through tho college lllllSeum. Inasmuch 
as fossils of the Ordovician period are not found in Oregon, the type collection 
of this period should bo of considerable interest. The college also ol'llls a very 
complete collection of minerals, 

• Leaving the college about 10:15, the party will go to Lafayette where a 
visit will be made to the old government locks on the Yamhill River. These 
locks are the relic of the hey-day of river transportation in the Willamette 
Valley. They should be of interest as we are hearing so lllllCh of channel im
provements today, 

Tho noxt stop will be on Eishop Mountain. Here a wonderful view of the 
Willamette and Yamhill river valleys will serve as a stage setting for Dr. Hodge 
to give us tho general geological story of the paints we will visit later in the 
date. We should have a very interesting discussion on the problems of ground 
water while hero, 

The Red Hills of Dundee, of which Eishop Mountain is a part, cover only 
eight or ten square miles_ yet year round springs exist to within 150 to 200 
feet of their summit. Dayton gets its entire water supply from such springs. 

• The party will then go to the park in D011ton for lunch, One of the tol'lllB
poople will tell us the history of the old Sheridan Blockhouse which no11 a tands · 
in this park. The blockhouse will be opcm for inspection. Luncheon may be pur
chased in Dayton. 

• Tho next stop will be at the Morgan ranch near the south edge of Dayton. 
Mastodon bones and the place they wore found will be soon here. .A. section of the 
old Salem road of pioneer days may also be aeon on this ranch. Glacial erratics 
are found throughout the area, 

Wo will next visit t:i. rock quarry in tho foothi!J.11 wost of McMinnville. This 
place is interesting because of a gold mining venture, Two shafts, now filled 
with water, remain, Some gold is supposed to have been taken out. 

Those who made the soil trip will have a chance to review their knowledge 
of typo soils. , 

Points markild with a star (*) are places where late sleepers micy join tho 
caravan. 

Tho round tr~p will cover about 130 miles. 
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NEXT MEETING . 

Our next meeting will be held on Friday Evening, April 24. 1936 at 7: '10 in 
the auditorium of the fublic Service Bµilding, 

Exhibits are on displ!ey'.from 7:30 P,M, to 10:00 P.M, 

Announcements and reports are 
eve~~n~ begins at S:15 P.M. 

given at. s·:OO P.M, and the lecture of the 

April 24, 1936 (Friday) 

. _.·· 

c .. 
/--: 

LECTURE .ANNOUNCEMENTS 

- nr. Thomas.!rhayer spent.several years in detailed 
exploration of the Cascade mountains. He has had· 
splendid.training at the universities·of Oregon, ,• ... 

. Cincinnati, Northwestern and California Tech. At 
present he is one of the geologists at Eonneville , 
Dam. He has lots of entl'lusiasm, a sense of humor 
and,""of course, (or we would not have him on our ' 
program)'is an authority on tho subject of his 
lecture - "The Central and Northern Cascades". 

This lecture should attract all our membership, 

itey f5, 1936 ( Fr1dcy) - Dr. Ethol Sanborn will lecture on the "Fossil 
Forests of Oregon", 

May 29, 1936 (Friday) - No mooting, .~n order. to pormi t members who· desire. 
to leave early on field trip to Madras and vicinity, 

' ... ' 
Juno 12, 1936 (Friday) - nr. li. W. Lazelle will speak on "Gems•, 

April 26, 1936 (Suµ~-..y) 

·. 

Mey 17, 1936 (Sunday) 

FIELD TRIPS . 

~ McMinnville, the town that spells i's name with the 
. capital· in the middle lies in an area of great geo
logical interest, However, very few people of' our 

. state know much aoout this attractive area. After 
long, ·insistent requests, a trip is planned for April 
26, 1936, The leaders .. will l)e Dr; ·sam N. Mayfield 

. a.."ld Joseph Wimmer. Party leaves from Old Postoffice 
Euilding at S:30 A.M.: Spring will be in ·the air and 
orchids in bloom. 

~.. ·. . ·.' 
- 'Forest Gr~vt3 and vicinity - Leader - Professor Watson. 

. " 



May 30-31, 1936 (Saturday and Sund.aY:)- .~ossil l:ru.nting in Madras and vicinity, -
Leaders·: Le"wis H, Irving and Joseph Wimmer. 

. ' - I 

June 14, 1936 (Sunday) - Copper City, Silverstar Mountain e:nd vicinity, -
Leaders: Joseph Wi~er and Claire Holdredge. 

----- 1. ·. 
~ I ~ , • 

Any members having suggestions for exploration should submit the same to 
J, R, Collins, chairman of the Exploration Committee. If any member would like 
ta scout and lead a field trip, co~icate_with J, R. Collins, · 

• I • 

.!¥ UNUSUAL OPPORTUNITY 

' i 
The beautiful Wallowa Mountain, the Alps of America and th? Snake. river 

canyon - the deepest gorge in the United States - will be visited July 4 - 11 
under the leadership of'Dr. Don Wilkinson, Many aro planning to work this into 
their vacation. OUr president will announc~ a manager for our party so as to 
reduce food and transportation costs and to save labor and time. 

- - - - ... 

" 
·i?iJm>6$Es OF SOCIETY 

(l) 1!o pro~ide.fo.cilities fo~.members of the Soci~ty to study geology, par-
ticularly the geology of the .or_~_gon Cou~try, I ·::: 

(2) Tho establishment 'and mai'ntenanco of .a. librarY and 111L1soum of geological 
works, maps and specim~ns, , . . .'. ~ . f' · · 

' . . . . • - . 1·:' 
(3) The encouragemeni of geological stUd;y among amateurs. 

. . . .. ' . " f 
(4) 'The s~pport and promotion of geologic investigation in the Oregon Country. 

. . ~ . . . . .. . ' . . . . .~1 . . . . . . ' ' . 
(5) Tfio designation, preservation and interpretation of important geologic 

feature~ of the Orego~ Co~try,. . · " _,- . ·. . . I .·. . .. ! • ·'.. . .. . • 

(6) The develop~cnt of the mental c.npo.cit~es of.. its members in tho stud;y of 
geol'ogy and tho promotion of bettor acquaintance and closer association between 
those engaged in the above. objects.. . .... _ ••. ,,I . ·: , 

- - - - -. . .. . . 

MEMBERSHIP: Leo Simon, .. ,Chairman; Harvey O. Westby, J; .. ·I .. Maxwell',' Constapce 
. End.res'; ):,, · :B. McNab·,~ Wm. McKeniie, Jr, l .MI>. L. P. Newell, 

..... · ..... :... . ·'·' . ' .•• f .• :.'' 

EXPLORATION: J. ll,. Co'J,l;l.n.s, Chairman; H. B. Schminey,. Joseph Wimmer, J, R, 
Henshaw, Cla.:1.re Holdredge, Rey Treashe;r. · : · 

", . . • .: . . . .. . ·" ' : . . " : . .: • "• - -1 ' • ' 
PROGRAM: . . Keime'th .Phillips., Chai1'1!18A; .Dr. Edwiri 1.;· liodge. 

' . . . . . . . ' ' . . . .~ : . : ~ .. " . J J '· • 

EDUCATIONAL: Mrs, Irene Poppleton, Mis!' GlenI)a_ Teeters, 
- I 

J. C, Stevens,, Lo.wrenco McNary, Df•:, Court;L{llld.Bopth,-. 
.~ . . . ' 

I 

MUSJ;)UM: 

.•• t' • 
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· · : SPEC I.AL NO TI CE · . ~ . I 
. Dw:.ing the f~t, ye~r ~he .Bulletin, under the ~ble editor ship of Mrs. Gladys 

Ro.ndolph, was so go~d ~hat many remnrked "Tho Bulletin,. ·alono; is .uorth the price 
of the membersh~~~· • . f . . · . . .. 

This year with lll\loh improved facilities, we intend to enlarge and widen the 
scope of the Bulletin. [ 

In tho Or~gon "country there o.rc. thousands. Qf people deeply interested in the 
geological featiires· of their homeland. · ~i;ise people .have no reliable and depend
able source of current information •. ~ professional journals a.re.too technical; 
the newspapers arc unreliable. Hence these people hunger for geological pabulum 
and thirst for dependable knowledge. It is our intention to supply that need. 
The Bulletin will b·o enlarged, .4.s in the past the mat9riel p1,1.blished will be 
new and ou.thentic~ ··-· · . 1· 

It will contain reports on our lectures and field trips, announcements and 
geologic.al n_e~.. . . . . . . . . . . . . . . . . . . . . . . . . 1 · 

, It will contain a review and digest from· all journals.and articles dealing 
with tho Oregon ~aunt~. . J . 

Frequently special bulletins will be issued which will be textbooks on topics 
for which there is now no source material. Some of these planned are soils, . 
minerals, rocks, orea;·fossils, etc. Those~ when combined, will form a handbook 
on field and practical geology, 13elow is the first chapter: · · 

. • I 

l~O~C.2;'.IQN_TQ MI~ - . : . . I .. 
A mineral may be defined as a natural inorganic substance that has distinctive 

physical properties o.nd characteristic chemical composition. It. is. customary to. 
limit the designation mineral to inorganic substances; the pearl of on oyster, 
truly a mineral-like substsnce, is formed by an prganism o.nd is not a mineral.· 
Almost all minerals are solid at the temperature ordinarily found at the surface 
of the earth; the only ordinary liquids considered as m,i.nerals are water and 
mercury. Petroleum, or mineral oil, now legally recognized as a mineral resource 
of tho country, is not rocognized by mineralogists as a mineral species;: it is a 
complicated mixture of severW. organic compounds. I 

I .• ·: : .. · .. 
In the solid state nearly all minerals possess crystalline structure. Crystal

line structure. r.efors •. to tho SPE\Cial· arrQ:ngCoept of tile molicules which coi.'Ipl'fse. 
the mineral. Tho molecules asSUl:le this orderly relation tp each other during the 
foroation of the solid, as a result of the action of the forces exerted between 
them. The crys:tallin~;structur~ pos.sessed by minerals gives them"certain phy&ical 

-properties; ai:iong.uhi~ll are elast~city, copesipn, effept upon light, and crystiU. 
forrr.. Tho few oinerals that have no crystalline structure are said to be ai:ior-
phous (without form). .·. . .. . _.. . . . J" · · · · ·. 

If the crystal~ization of mapter: take~pl.llce under conditions sufficiently 
free from outside influences, the internal arrangeLmnt of the oolecules ~ be 
expressed in tho extorµal fo.ro·of-the;'/:la:ss, Tho. result. is a crystal, a solid 
body bounded by plane surfaces intersoctiog in straight edges, the directions of 
which bear an intiI:J<lte. relatio!l. to~ t,l:le int.e:i:'ll.al st:mcture; ' The study of crystals 
is tho province of the science of crystallography, the iaportance of which is now 
recognized by chemists and.physicists as 1'11311:-a~ b;{..geologists·and mineralogists, 

. I 
Because of the fund.anenta1 Jaws governing tf(e foi'r.! of crystals, the angles·· 

between corresponding faces of all crystals, of the saoo chemical substance are 

.. ·.~~ I 



always the same and are characteristic of the substance, Such angles may therefore 
be of great assistance in the identification of minerals. Furthermore, crystals-· 
may be symmetrical with respect to a point,·a line or axis, and a plane; indeed, 
certain crystals such as a regular octahedron may possess as many as thirteen axes 
of symmetry and nine planes of symmetry, as well as a center of symmetry, . . 

-
Crystals are grouped into six systems and thirty-two classes, depending upon 

their degree of symmetry and_ the number and rele,tion of their crystallographic axes, 
This classification·is not, however, o~ much assistance in an elementary study of 
geology, because most of the minerals of which the comnon rocks are composed were 
crystallized under conditions which did not permit the formation of large and per
fect crystals, J?~ical properties other than crystal form will therefore be used 
more frequently in the identification of minerals. 

Minerals which do not show external crystal form may be described as follows:· 
Massive, if the specimen appears to be homogeneous and is not bounded by planO sur
faces,- (Such specimens may be irregular portions of a large crystal.) Granular, if 
the specimen appears to be made up of irregular grains. A crystalline aggregate, 
if, by meant1 of cleavage or other' physical properties, it may be ascertained that 
the specimen is a'moss of interlocking crystals. Fibrous, if the specimen appears 
to be composed of slender fibers. Platy, if the specimen is made up of thin plates, 
Obviously, these terms are descriptive; others may be used if-necessary • 

. , 
Physical Properties of Minerals 

rt' is possible to identify a great many of tho various minerals by observing 
the.ir physical properties, Tho more important of those properties are streak, hard
ness, color,lustor, cleavage, fracture, specific gravity, diaphaneity; the loss im
portant are odor, taste, fool and magnetism, It is necessary to ascertain the ' 
nature of these p~operties by examining a fr~eh specimen of the mineral, since al
teration of the mineral causes its physical'properties to vary, 

The streak of a mineral is the color of its-powder. This may bs determined by 
rubbing the mineral on a streak plate( a small piece of ungla£ed porcelain), by 
scratching the specimen to produce a powder, or by pulverizing a small bit of the 
mineral and :ioting the color of the powder, 

The color of some minerals' is constant, but that of many minerals mey- range 
_through.various shades. Consequently different specimens of the same mineral may' 
show different colors, and in such cases tho color of the specimen may_ be mislead-
ing, , . 

. . -.. . . Hardness ls the resi's'tance a mineral offers to scratching,· Hardness can be 
_'_determined by attempting to scratch the spocime_n, with another mineral or with some 

common object of :io,own hardness, The following table gives the minerals of the 
standard hardness scale, other minerals which may be used ·for comparison, and, in 
the third. column, objec~s ·:which may_bo used to test harariess. The hardness scale 
is an arbitrary division of all minerals into ten groups O!il the basis of hardness 
and does not indicate the actual ratio of hardness of one mineral to another, . - . - . ' . 

' . ' ·_ . ~·1 . 
: . . , 

~ . . . . . . 

-SCALE OF MINERAL HARDN'.ESS 
' 

·. •' ; 
·- .. 

Grade.· Stnn~nrd Mineral Othe,..Mine,.ale TTseful Obiects 
l Tni c G~n~hite 

2 Gypsum ; Sulphur ' 

-- .. -Halite 

• ' 5 - -



I 
SCALE OF MINERAL HARDNESS (Continued) 

,I j .. •• 

G~n"" SL--.:i--.:i Mine-... 1 ·11ther miner~is TTseful Obi e~+s · 
2." Fin,,.er nail 
3 Calcite Galena 

Barite i 

'Z i:; S"' 'ha 1 eri te - cnin 
4 : Fluorite Pyrrhotite 

Chalco"''"'i te 
i:; •~"ti t.e ' I,..,,n nnil 

. 6 Orthoclase Magnetite Glass . .. 
Knife bla"" 

7 n.,nr+_., Garnet· ' File 
g Tona"' 

.q ' r.o~'"' ":um ' ' 
10 ' . Di """'lld '. 

I 

. Cleavage is the tendency of minerals to break or split in certain, parallel 
directions 0 forming smooth planes, Thes~ planes are parallel to eoce crystal face 
or some possible crystal face, Minerals may have 1,2,3,4 or 6 cleavage directions. 
If a mineral has three or more directions, the cleavage fragments mey be bounded on 
all sides by fairly soooth, plane faces and mey resemble a complete crystal. 

I 

.Fracture is the term used to define the character of the surface obtained when 
a oineral is broken in·any direction other than one ;of ,its cleavage directions. · 
There are sl3veral teroo used to describe the fracture of r.iinerals, such a.a: con
choid.al (a surface resembling the inner surface of a shell), uneven, splintery, 
hac~y, smooth and earthy, . I 

Note: Cleavage and. fracture in minerals cay be compared with the tendency 
of a piece of wood to split with fairly eDOoth faces in .c. direction parallel 
to the grain and· to fracture with a splintery surface in any direction across 
the grain, j 

Luster is defined as the appearance of the surface of a r.iineral in reflected 
light, Minerals are divided into t'l'/O large groups on the basis of their luster: 
first, those with a metallic luster (reflecting light lik~ a piece of polished 
cetal) and second, those with non-cetallic luster. ,In the.non-metallic group there 
are several subdivisions; vitreous (reflecting light like glass), greasy (reflecting 
light like a piece of greasy glass), aaamantine (reflecting light like a diamond), 

earthy, wa:ey; ioesinous, etc. , .· , .:· 1 , . ,-_-·.,. . . . 

Diaphaneity ie the term· applied to the degree of transparency •. This property. 
depends on the amount o.f ·light that will pass through a i;iineral. A mineral is deii
cribed as' ·transparent if the outline of an object seen through ~he mine_ral is dis-· 
tinct, as translucent if light ia· transoitted through the specimen but objects can
not• be seen and' opaque if no light passes through t):le specimen even on very thin 
edges (oost of the minerals with metallic luster are opaque), 

- .. . .. . . I 
Specific gravity is the ~ight of the cineral as.compared.to the weight of' an 

equal volurae of water. Ac=ate detercinii.tions of specific grav~ty requi!e ape-_ 
cial apparatus which is not read.ily available in field work, so·fer our purpose 
we shall classify oinerals as light weight'~ medi'um· we~g:ht', or heavy. · _: '... -; 

• ·- ~ • • • I. • ••• !' . - I-'. 
Scee minerals have a. distinct odor after they have 'been rubbed, moistened 

or ·struck a 1illiw. · · .... · · · ·- · · · ..... --.. · · .. · · 
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Minerals which are soluble in water can be tasted. 
halite) is a good example of .th,is, 

Co!IllDOn salt·(the'mineral 

Certain minerals feel smooth, soapy, clayey_ or r~ugh when touched.'. 
' ' ' . . ' ' -· ' ', ' . ... -

A few minerals are attracted by a magnet and are termed magnetic. , One variety 
of magnetite (lodestone) acts as' a magnet and will attract small tacks or iron -
filings. · 

' -

Chemical Properties, of Minerals ·, 

The chemical composi til.on of minerals can 'l>e determined .only by chemical analy
sis which is quite outside the province of an introductory course in geology-. It 

'is necessary, however, in crder to understand geologic processes, to have at least 
an elementary knowledge of the chemistry of minerals and rocks. 

The following table gives the twenty-five chemical elements which are most 
common in the earth~s crust and the percentage of the crust formed by each element. 

ELEMENT 

Oxygen 
Silicon 
Aluminum 
.Iron 
Calcium 
Sodium 
Potassium 
Magnesium 

Total percentage of 

Hydrogen 
Titanium 
Chlorine 
Phosphorus 
Carbon 
Manganese 
Sulphur 
:Barium 
Chromium 
Nitrogen 
Fluorine 
Zirconium 
Nickel 
Stro!ltium 
Vanadium 
Ceri'\]lll, Yttrium 
Copper 
All others · 

SYMBOL 

0 
Si 
Al 
Fe 
Ca 
Na 
x 

Mg 
first eight 

H 
Ti 
Cl 
p 
0 

Mn 
s 

:Sa 
Cr 
N 
F 

Zr 
Ni 
Sr 
Va 
Ce, Y 
Cu· 

: 

--· 

PERCENTAGE 
OF THE CRUST 

49.52 

' ' 

25. 75 
7.51 
4. 70 
3.39 
2.64 
2,40 

..b-3.1± 
97.85 

0.88 
0.58 
0.188 
0.12 
0.087 
0.08 
0.048 
0,047 
0.033 
0.030 _-
0.027 
0.023 '. ·: .· 
0,018 
0.017 
0.016 
0.014 
0,01.0. 
0.032 

100,000 

Several familiar elements are found in tho all inclusive ~oup at the end of 
the table. They are:, G¢ld (.Au), Silver (:Ag); Platinum·(Pt), Tin (Sn), Lead (Pb), 
Zinc (z.n), Mercury (Hg), Tungsten (Wo), etc. · · ' · · 

• ... ',I • • ~ .: • • ·1 '• '• :. • • 

.fi.s indicaJ;cd in the~table,· almost 98 per cent of the earth's crust is com
posed of eight elements., ~heso eight elements are therefore the ones most com-
monly found as constHuents af minerals.~~ rocks. ·· -. - , r •, • 



Of these eight elements, oxygen combines with.the other ~even' to form the 
following oxides: llilica (Si02), alumina (Al.203), iron oxides (FeO, Fe203 ana: 
Fe304), lime (CaO), magnesia (MgO), soda (Na20) and potaf)h (K20). The chemical 
formu.lae,~stated here in parerttheses, indicate the relative 'proportions of each 
element in each compound. Thus in a molecule of ailiqa (Si02), two atoms of 
Qx;ygen (O) •. are combined with each atom of silicon (Si), · . 

. ' ' . . 1 
. The. union of silica (Si02) with one or more of the other cxides forms a 

silicate, and the silicates are the most importan~ group of rock.-forming minerals. 
One molecule of limo (CaO) combined with one molecule of alumina (AJ.203) and two 
molecules of silica (Si02) forms one molecule of tho'mineral anorthite (CaA12Si20S) 
which might be called a "calcium aluminum silicate". Some of the oxides, such as 
silica and tho iron oxides, may exist uncombined'in the earth's crust as mineral.a, 

• • I ' • 

. . I . . • "· . . •· 
In addition ~o the oxides and silicates there are many other combinations of 

clements which are found as minerals. Many of tho metals, iron,lead, zinc, etc.,, 
combine with sulphur (S) to form sulfides such as pyrite (FeS2), galena (PbS) ·and 
sphalerite (ZnS). Other common groups of minerals are the carbonates, sulfates 
and chlorides. The carbonates are formed by the combination of one of the oxides 
with carbon dioxide (C02); thus limo (CaO) combines with C02 to form calcium car
bonate (CaC03). The sulfates are formed by tho conbination of an oxide with 
sulphur trioxide (S03); tlm.s lime (CaO) combines with S03 to form ca.lcium sulfate 
(CaS04), :or magnesia (MgO) combined with S0.3 forms mSgnesium sulfate (MgS04), 
known comµiercially as epsom salts. The chlorides result from tho combination of 
some element with chlorine (Cl); the most common chloride is ordinary salt, 
sodium chloride (NaCl). I 

Notes on tho Common Igneous Minerals 

- I 
Tho ~ollowing notes give the chemical composition, use and other desirable 

inf~rmati~n .conc:rning the common igneous minerals. I 

Feld~ars ( orthoclase and plagioclase) are perhaps the most common oi all 
minerals;. they cor:tprise about 50 per cent of the rocks of the oarth1 s cruiit. ·: 

Chemical. cor:tpo si tion: r I ·. 

Orth9clase: K20 • Al.203 • 6Si02 ~ KA1Si30S (potassium aluminum silicate). 
Plag~eclase: .A.l.bi te - Na20 • Al203 • 6Si02 = NaAJ.Si30S (sodium al)ltlinum 

. . silicate). I 

.. - Anorthi te - CaO , Al203 • 2SiG2 = Ca.Al2Si20S (calcium alur.1inUD 
silicate). I 

' . 
The ~lagioclase feldspars forr.1 a series of mineral species which contain 

varying .~ounta of the two molecules given above. Labradorite, one of tl:)o coa:JOn 
r.1embera o.:t; this series, contains about 50 per cent sodium alUDinum silicate (.albite 
molecule),, and 50 per cent calciUD alumin=· ~ilicate (anorthite molecule). 

. ,· • ! 

Use.: :.-T'ne feldspars are used chiefly in' the r:ianufacture of potcelain, boi;h in 
the bod;y[ o,f tho ware and in the gla.zo. Sor.le varieties of feldspar r.1ay be ]lS~d. for 
interior d,ecoratillb a."ld occasionally for ger.1 atones (amazon stone and sun stone), 

. ··: I 

Q)ulrtz is second only to feldspars in abundance. 
~. '.•', "•. • • .~· : .. : .. ,:.'.:.!,I, ~. ' ·1· •· .. 
' ~ , ~ "' ' ' • • ' t • 

Cheqic,ol ·c·ooposi,tion: . $102 = s·i·licon d.ioxid"O ·= silica. . . , . . I· ·" ·" 
'• 

' ~ ' 

Use: Q,u.artz is used r.iainly in the J:ll:U"lllfact)lro _of glass. Jt i.s used in r.1inor 
ar.10:u.nt11 p.s an abrasive on Bll.nd· paper "and in =cortairr e"cowing soaps· •. Quart;z., as 
sand o.nd, sandstone, 'is ·used as' rJ£iterial fo'r construction. 'Some of the colored, . 
varieties are used for ornar.iontol purpoaee and as' gem' stones •. ·:.. . . ' . . ,, . 

.. _.g_ 



" 
" Hornblende is a member of a large group of.rather closely related mineral 

11pecies known as the alllPhiboles. · . ;· · . , · · 
. ' 

Chemical composition: Calcium, magnesium, iron and aluminum silicates, usuB.lly 
having a very complex formula. · · 

' ' . 
· Augite is a member of another large 'group of closely related mineral species 

known.as the pyroxenes. , · 
' . . . .. ,,.. 

Chemical composition: Calcium, magnesium and iron silicates, usually with a 
very complicated formula. · J .. 

Mica. The most colllllOn of the micas are lllllscovite, the white mica, and biotite, 
the black mica 

Chemical composition: 
biotite is essentially the 
magnesium or both. 

Muscovi ta is a hydrous, potassium aluminum silicate; 
same except that it contains, in addition, iron or 

Use: Micas are used as insulating materials in electrical apparatus. Pul
verized micas are used as fireproofing material, for heat insulation and, when · 
.mixed with oil or grease, ·as lubricants. Thin sheets of some of the transparent 
varieties are used as non-inflammable material to cover the openings in stove and 
furnace doors. 

Olivine is a common mineral in certain igneous rocks. 

Chemical aCILpojitio'll.: Olivine may be either a magnesium silicate or II- magne
sium iron silicate 2Mg0 • Si02 = Mg2Si04 or algFeO • Si02 = (Mg,Fe)2Si041. : · : . 

' . . . I ; 

Use: The clear green variety, celled peridot~ is used as a gem stone. 

" ". 
. ,. A VALUABLE CONTRIBUTION 

' . The society has been very fortunate in having speakers who were not only · 
· authorative but leaders in. their field of study. The lecture by Mr. Piper is a 
splendid illustration •. The Bulletin takes pride in publishing the.first de
tailed geological report on the previously little known but a very icportant 
part of Oregon." 

RESUME OF THE GEOLOGIC HISTORY OF THE 

HARNEY BASIN, OREGON 

.BY 

ARTHUR M. PIPER 

... 

, 

The Harney Basin covers about 5,300 square miles on the relatively high and 
semiarid plateau- of southeastern Oregon, in Harney and Grant Counties. It consti
tutes the drainage area of the Malheur and Harney Lakes which have no outlet to· 
the sea. The average yearly rainfall is about 7. SO inches; the yearly mean tem-
perature 44.6° F. . · , . . , . 

- • ' • <: ' ' • • •• 

The Basin may 'be .divided into (l) a low central district which ~ompri~es 
playas and lake beds, extensive alluvial plai~s, cinder cones, and lava fields; 
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also, (2) a higher marginal district which comprises erosion plains of intermediate 
altitude and' a youthful to mature dissected upland, :the latter having been ero.ded' 
from a fault-block terrane. The Harney, Malheur, and Mud Playas occupy the lowest 
part of the central district; together they cover about 125 square miles and rang~ 
in al ti tud.e from 4, 080 to 4, 095 feet above sea level. Alluvial plains cover fully 
800 square miles'in addition to the pllcy'as. These plains are underlain by the 
shallowest water-booring beds and include the arable land that can be irrigated 
economically by pumping from wells. The dissected upland attains a height of 
9,600 feet above sea level at Strawberry Mountain to the north, of 9,400 feet at 
Steens Mountain to the southeast. I 

The greater pa.rt of the Basin is drained by the Silvies River and the Donner 
und Blitzen River, these streams rising on the highest parts of the dissected up-

.' land to the north and south, respectively. 'Each ranges widely in discharge between 
a spring freshet of several thousand second-feet and an autumn ground-water run.-off 
which mB¥ fail altogether; also, each discharges' onto the Malheur Playa, which in 
turn drains westward to the Harney Playa. Since 1895, the aggr'egate area of the 
lakes on the·se· playas has ranged repeatedly from about 125 square· miles to about 

2 s~a.re miles. . . . . ... I _ . . . 
In the Harney Basin non-marine strata of the Tertiary and Qp.a.terno.ry systems 

rest upon a pasement' of crystalline. and 111etamorphic rocks, .part of which belong to 
the Lower Jurassic series. The Tertiary rocks include extrusive basalt, andesite, 
and rhyolite; ejectamenta which range from coarse scoria to compact massive tuff 
or breccia; also d.etri tal sediments of cl.luviol and lacustrine origin. 
.. . . . . : ' . . . f . 

Five distinct stratigraphic units span the Miocene and Pliocene epochs. The 
oldest is composed of siliceous extrusives which are' Miocene'(r.) in age and about. 
1,000 feet thick. 'These extrusives form a 'few scattered ma.Sees in the eastern .. 
half of the :Ba.sin; 'generally, they are loosely crumpled and faulted and bn.ve 
little water-yielding capacity. The Steems basalt, of Miocene lige, rests uncom-
formably 'on the old.or siliceous oxtrusives in the marginal upland along the eastern 
hcl.f of the Basin. Its maximum known thickness, about 3,000 feet, is exposed in 
the east-facing escarpment of Stcens Mountain. The component layers average 10 
feet thick; scoriaceous and fragmental zones are common at the top of each and · . 
afford considerable water-yielding capacity. Tho Steens basalt is overlain non
comformably by the Danforth formation of Pliocene age, which· crops out extensively 
over the whole dissected upland and which ranges in thickness between 20 feet and· 
about 800 feet. ·In the-northwestern part of the Basin, the upper part of the Dan-· 
forth foimation comprises stratified siltstone, sandstone, tu'ff, and volcanic ash 
with a few intercalated layers of glassy porlitic rhyolite and one distinctive 
rhyolitic tuff-breccia member. Its lower part is massive rhyolite, collllllOnly · 
apherulitic, In that dis1;rict· tl;l.e atra,tif;iea bed!! o:f".the .upper part yield con
siderable water at some plo.cies; the lower part yields thermal water from fault 
conduits. In the southern part of.the Basin.the Danforth formation comprises four 
local facies, as follows: (l) the.distinctive tuff-brecciamember and associated 
stratified rocks; (2) an equally distinctive basaltic-breccia member and associated 
siltstone, sondstone, comglocerate, and two intercalated sheets of basalt; (3) 
stratified siltstone, sandstone, and ash: .also;' (4) '.spherulitic rhyolito. In that 
district the formation supplies severQl large thermal springs from'f!llllt condl.l.its 
but generally is not ·water-bearing extensively;·. The succeeding stratigr!iphic unit, 
the Harney formation, is Pliocene ( 7) in age. ·about· 750 ·feet ·thick, and rests on · 
the· Danfortl\ fo'rmation with angu;la;i- a."ld ·erosional nonconforr:ii ty-;: · The' Harney form-
at ion underlies an:extons~ve plain o.f intermeC.iatle"alt:l:tude in the"west centl'"al par( 
of the Basin and. outliers occur along all margins of the centrcl. di&trict· except · ·: 
the northern. The forcation includes massive basaltic tuff and breccia, sandstone 
and siltstone, iior:ie. incohe:i:ent ._gravel-, and,.'a feyi leyers !.of ·scorisceous ·and J;lB.SS'ive 
basalt .•.. The· incoherent gravel m~ubere. yield water i'reel:,r. A. fanglomerat'e 'or' a"· · · . '• . . . . . 
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.. : 
conglooerate that accw:ni.lates 
age, occurs locally along the 
regional ground-~ater level. 

at the fo~t of a talus slope, al.so Pliocene (?) in 
north oargin of the central district but lies above 

Tho Q)laternary foroations aro both volcanic and detrital. In the southeastern 
part of the Basin basaltic' lava fields cover approximately 150 square miles. These 
disclose cor:rpact, scoriaceous, and fragcental extrusives; al.so lava domes, cinder 
cones, and cinder plains. The scoriaceous and fragoental facies aro pervious; they 

. supply one ooderately larGo perennial spring and several flowing wells along the 
south r.iargin of the Malheur Playa, The youngest of these lava fields constitutes 
the so-called Diooond Craters, which are post-Pleistocene in age. The Q)laternary 
valley fill cooprises al.luviuo, lake and playa deposits, and eolian sediuents; all 
these are derived lar<;ely froo the voleanie rocks of the upland. Along the prin
cipal streor:~ at the outer r.inrgin of the central district the valley fill is largely 
clean sand and gravel but toward the center of the Basin theso beds grade iaterally 
and finger featherwise into silt and clay •. At least one thin layer of volcanic ash 
is intercalated froo 3 feet to 6 feet bolow the land surface. It is inferred that 
the valley fill is thickest, about 300 feet,· alonr, the northern edge of the Malheur 
Playa. In the valley fill the oecbers, lentils, and tongues of gravel and sand are 
pervious, Those which are shallow hold unconfined wator; near the center of.the· 
Basin this shallow water contains considerable alkali. The deep perooable· beds ih 
the valley fill hold confined water: ancl supply several irrigation wells on the ·. 
northwestern part of the central a+luvial plain, 

The Tertiary rocks of the upland are inclined toward the center of the Basin 
froo the north, east, and south, the dip ranging froo 2° to.14°, In tho r.JD.in these 
rocks are not folded but are cut-by faults that strike about N. 10° E. or N, 30° to 
60° W, The displaceuent along the principal fractures is about 1,000 feet, It is 
inferred that oost of the faults were established at the close of the Steens epoch 
but ~ere.reopened and acquired their ereatest displacement after.the Danforth epoch. 
Socs fault displaqements occurred after the Harney epoch.·' . 

The history of the Harney Basin seeos to inc~ude the following stages: (1) 
.A.pproxicately in late Miocene tioe the site of the basin was a district of I:lOC.erato 
or strong relief whose rocks included: (a) oetamorphosed sedioentary strata and · 
crystalline plutonic rocks of several kinds, in part of Lower Jurrassic age, which 
had been faulted and coopressed; and (b) siliceous extrusives of Miocene (?) age 
which had been faulted and loosel;ir,crm:ipled. (2) In Miocene tine the Steens basalt 
was extruded in a series of thin but extensive sheets that buried the older rocks 
along the eastern oarg~n of tho basin with the exception of a few scattered peaks, 
North of Burns the whole series wedged out by overlap against the crystalline rocks, 
(3) The present structural basin .yas outlined in general foro. by faultine; and by · 
tilting of blocks, At that tioe certain of the present fault scarps were perhaps 
initiated and the oajor-subdiv~sions of the present upland were outlined. The · 
basaltic plain was incised locally with strear.l canyons. (4) In Pliocene tice, the 
Danforth forr.1ation was doposi t~d over rJost of the area; this fornstion cor.rprised , 
detrital sedicents of lacustrine and alluvial origin, coarse and fine ejectamenta, 
massive spherulitic rhyolite ro:id perlite, end thin discontinuous sheet~ of rhyolite 
and basalt. Only the hiGhest members lapped eastward upon the flank of the Steens 
Mountain. (5) The major faultp of the pre-Danforth epoch were rejuvenated, the 
major fault scarps of the present land surface were formed or heightened, and, by 
furlther block tilting, the cen:trai part of the basin was depressed p·ti;I.l JllOre with 
reference to the bordering upland, (6).For a relatively long period the region was 

··subject to erosion and exterior draine,~e was established al.on,.~ the genpro.;I. course 
of the present South Fork of the Malheur River, drainage leavi~ the Harney Basin 
through one or both of. two ga11s. "that pierce the upland to the eas:t. · ';!!hose '-nferred 
outlets are now wind gaps: Crane Gap, which is near the tov:n of that name, and 
Malheur !}C1J, which is due ·east of ;the M~heur Playa. By the end of the epoch, the 
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centrlll part of the Basin had acquired considerable relief. (7) In late Pliocene 
(?)time the Harney' formation was deposited throughout the central part of the 
basin and over an·extensive district to the west; this formation comprised basalt 
scoria, pumice, detrital sediments, and some extensive but relatively thin layers·· 
of basalt. (g) Through a long fraction of the Pleistocene epoch erosion was again 
ftominant-so that .exterior drainage was again established through Malheur Gap and 
perhaps. briefly through.'. Cra.'10 ·Gap. By stream plana.tion tho upper part of the · · : . 
Harney formation wo.S stripped from the central district; it is inferred that ulti..; 
matcly the central district was reduced to a subinil'tui-e land surface which was ad- · 
justed tb an outlet about 300 foot below the present' lllluvial tongue in tho Malheur 
Gap. (9) Immediately prior to tho epoch just described, or during tho early part 
of that epoch, a few of the faults wore rooponod and some blocks wero tilted fur
thor, ·paJ?ticularly along tho ca.stern margin of the basin near tho two gaps; how- , 
over, tho major features of the structure are bolievod to have remained stable. · 
(10) In late Pleistocene timo basalt was extruded from vents about 5 miles south
west of Burns, near Hines townsite; also from vents along the southeast margin of 
the central alluvial plain - spocifically1 east and south of Voltage. From the 
latter a relatively extensive lava field spread northward and eastward, entered the 
Malheur Gap, filled that drain up to the level of tho present divide near tho Gap 
School, and separated the present Harney Basin from the drainage area. of the Malheur 
River. The lava. dam has not been breached to this day. (11) The centrnl basin was 
filled by lake and playa deposits, by alluvium, and by minor quantities of volcanic 
ash, peat, and wind-borne sand •. It is not unlikely that some of tho valley fill 
was deposited contomporanoouilly with the basalt. In:the finnl stage of this epoch· 
the central lllluvial plain was oggraded to its present altitude and tho lower: 
reaches of the sttoam vlllleys w!lre drowned by alluvium for several miles upstream 
from tho central plain~ (12) At some relatively late time in the ·epoch of valley 
filling.the late basalt of the Di!illlond Craters was extruded near the southwest 
margin of tho Vol toge lava field, ·Today t'.1cso "craters" arc virtually unscnrred 
by erosion and disclose ~inor initial forms such as fragile spatter cones. With 
. the exception of dunes and certain feo.tures of the Mlllheur · and Harnery Playas, that 
epoch of volcanism molded the youngest component of the present land surface in the 
Harney Bas in. _ .. -. " ... I 
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THE GEOLOGICAL NEWS LETTER 

0FFI Cl AL 8uLLE.T:IN .. ' '. ., ; . . 
'• 

·- ' • I ' • OF THE , ·, .. 

' ~" 
,.,. :GEOLOGIC~L SOCIETY OF THE OREGON COUNTRY· •,-, 

VoL. 2 .,. No. 9 
' ' 

PORTLAND. ORgGON MAv 10. 1936 

l"LACE OF MEET i NG'· 

··TH~ Pu6L16 SE'R'vlbE Bui Loi NG HAs llENEFi6~s~v:~~ANTED THE Soc1 ETV THE USE OF 
THEIR SPLENDID LECTURE HALL ON THE SECOND AND FOURTH FRIDAY EVENINGS OP EACH 
MONTH, THI B HALL COULD NOT BE SECURED .FOR THURSDAY EVEN I NGB AND BECAUSE OF· THE 
EXCELLENCE OF THIS LECTURE HALL, THE ExECUTIVE COMMITTEE DECIDED TO CHANGE THE 
OAV oF MEETING FROM THURSDAY TO FRIDAY, lT is HOPED THAT FRIOAV WILL BE A coN
VENIE!'JT. Tj!'<IE.FOf! OUR.MEMBERS, . THE LEC.T\JRE HALL ftAB .. COMFORTABLE SEATS,. IMPt'llVf-0 
VENTILATION AND""AOMIRABLV SUITED TO OUR UBE; 

~ ·:- .. •' I J ' .. .. ' 
' '• . NEXt MEETING. , ., 

MAY 15, 1936 (FR;DA~) :. .. 6~. 'E:T~E:i. SANBO~N·j~ A
00

B~~C
0

IALIST ON PALEOBOTONV. SHE 
HAS SPENT MANY ,YEARS IN DETAILED STUDY OF THE FOSSIL 
PLANTS OF OREGON ANO OF THE OREGON COUNTRY, THE LECTURE 

·,· WILL BE· ILLUSTRATED BY ORIGINAL PICTURES OF THE FOSSIL 
. · .·. "PLAl<ITS .. -VOU"ARE Al"T' TO' "F'I NiJ ON YOUR EXPLORATI ONSo THE 

. ·r . .. , . .. , LECTURE WILi- OEAL WIT~ THE HISTORY OF PLANTS FROM THE 
'.. SEG·INNING OF THEIR APPEARANCE IN THE OREGON COUNTRY 

DOWN TO THE PRESENT TIME. THIS IS AN OPPORTUNITY TO 
.. LEARN SOMETHIN~ OF A SUBJECT OF SUCH GREAT INTEREST TO 

' ' . MANY PEOPLE:,·. HER SUB.J ECT J a "FOSSIL FORESTS OF OREGON"• ' . 
.. . ; :: " 

OTHER LECTURES ·'' 

MAY 29, l936 (FRIDAY) - No MEETING
0

IN ORDER TO PERMIT M8~BERS WHO DESIRE TO 
LEAVE EARLY, ON Fl-ELD T~IFl',TO MADRAS AND VICINITY, 

I .' : 

-· .. 

' .. 

FIELD TRIPS 

FOREST GROVE AND VICINITY, PROFESSORB,JESSE WATSON 
AND DR, FRANCtS T, JONES 8AVE EXPLORED THE FOREST 
GROVE REGION AND FOUND SEVERAL MYSTERIES AND SOME 
EXCITING DISCOVERIES, Do YOU KNOW YOUR FOREST GROVE 
COUNTRV7 IF NQT, HERE WILL PROBABLY BE YOUR ONLY 
CHANCE FOR SEVERAL YEARS. PROFESSOR WATSON WILL 
LEAP, THE TRIP. 

. ·: 
. '. ' ' 

OTHER.FIELD TRIPS. ' ' 

MosT OF THE FOLLOWING. tlELD TRIPS ARF.. OEFINITtLV,PLANNED BUT SOME ARE iENTA
TIVE. lF YOU HAVE SUGGESTIONS OF .. TtHNGil '1'.HAT SHOULD BE VISITED ON THIS EXPLORA
TION TRIP OR IDEAS OF BETTER TRIPS, COMMUNICATE WITH RUSSELL COLLINS (33l0 So E, 
CARUTHER ST.' PORTl.ANO) CHAIRMAN OF THE. EXPLORATION COMMITTEE. . . . . .. .. . . . 
MAY 30-31 • 1936 < SATUROAV ANO suNDAV f:. F~~s l L • HUN.T 1 N~ 1 N MADRAS ~N~ v 1c1~1 TV.- -

LEADERS: LEWIS H. IRVING AND JosEPH WIMMER.· 

JUNE 14, 1936 (SUNDAY) - COPPER CrTv,"s1"v£'RSTAR MouNTAIN ANO VICINITY. - LEADERS: 
. · .. _ . Joi>EPH, WIMMER AND_.CL.Q. I RE HoLoREDGE. . . · . ' . . ' ., ' . 

Jt;LV 4-5, 'l9qS'(~NDl\Y-l)NP"MoNDAY) .:.. MT,.ST • .''He:L~NS ANO S~IRIT
0

L~KE0 •_: L~~DER: 
• j • • • ~ RAV TREAriHER. - ,I • '. • • • ~ !' 

JULY 261 ,936 (SUNDAY) - MOLALLA AND VICINITY. - LEADER: HARRY CLARK, 

..... -1-



AUGUST 8-9, 1936 (SATURDAY AND SUNDAY) -· WHEELEfl I NEAKAHN IE MouNTAI N AND ARCH 
CAPEo L~ADEl'l: HARRY JENNISON, 

AUGUST 23, 1936 (SUNDAY) - UPl'>ER C-LACKAMio.s RI VER", 'LEADER: CLARENCE PHILLIPS. 

SEPT. 5-6-7; 1936 ( "siiruRoAv·, suiiDii.~.-~No· MbNc)Av)_.,. M.;.·: Ao~ -AND v1c1N1T~ ... · ·: 
. . ' lEADER; . RAV TR,EADHER. . . 

SEPT. 27 1 1936 (SuNoAv) -MT. Ho"~o.BuR
0

1E:o F~RESTS AND.l.ITTLE CRATER LAKE, ETC, 
LEADER: J. R. CoLLINs;· . . : . . . 

'• ' : . . . . • ) • t,. • : -

OcT. 10-11, 1936 (SATURDAY.AND SuNoAv) - NORTH AND BouTH's10Es'o• ~oWER CoLUMBIA 
·.' RI VER, LEADERl Ct.Al RE HoLDREDGE, . 

OCT·• 25 1 • I 936 (SUNDAY) - COLUMBIA RIVER GORGE, LEADER: JOSEPH WIMMER• 

Nov. 15, 1936 (SUNDAY) 

De:c. 13, 1936 (SuND_'.'-V) 

" 

' 
- Scio AN.D VICIN!TV. 'LEADER: WAYNE FELTS. 

- CAMA.6 A~D,VICINIT'f· LEADER: .A. p .. VANCE. 

NOTJCE OF-THURJ?9AY NOONDAY LUNCHEON 

IT HAS BECOME QUITE ~HE HABIT· F"OR CERTAIN MEMBERS OF" OUR SOCIETY TO GATHER 
ON THURSDAYS AT THE"RATHSK~tLER, 722 6. W.·TAVLbR STREET, F"OR NOONOAY LUNCHEON, 

' ~ ' ' • ' I ! ' ; • •· ' ' ' 

··:WE HJ\YE NO SET,PROG,RAM'.S AND ONE.CAN LEAVE AT.ANY TIME, IT IS A GET-TOGETHER 
WHERE THINGS OF" GEOLOGIC INTEREST ARE DISCCJSSED. . 

IT IS SUGGESTED THAT ANY OF" 6UR MEMBERS WHO ARE DOWNTOWN AND IN THE VICINITY, 
ON THURSDAYS, DROP IN AND JolN CUR GROUP • 

.... - - - -
•, , .·I .. • 

'ACTIVITIES OF Ol'.JR MEMB'ERS 

, . .. ' . . 1 .. 

OR. HODGE WAS SP.EAKER Of'" T}iE'tVe:NiNI:: APl'lfV·2Nb.-AT THE MEETING (,.THE PORTLAND 
CHAPTER OF" Bus I NESS AND PRo'F-F"ES't ONAL WOMEN I B CLUB. HI s SUBJECT WAS "GEOLOGY OF" THE 
MT. Hooo REGION 11 • \ . •• • 

. . .. -
- - -·-•,.. 

MR. LEO SIMONS HAS BEC~ME'A'F"AMc0s LECTURER •. HE 
AUDIENCE OF" P. E. o. (vou F"IGURE fT'OUT) GROUP ON THE 
MARKS WERE ENTHUBIASTICALLY"R!;CEIVE'?• . : " 

~ I • 

SPOKE APRIL 3 BEF"ORE A LARGE 
GEOLOGY OF" OREGON. His RE-

MR. CLAIR HoLoREDGE AND DR. THOMAS THAYER HAVE BEEN SELECTED To coNDUCT A 
CLASS ON GEOLOGY F"OR THE BoNNEVI LLE EMPLOYEES• 

8RADF"ORD ISLAND WHICH SPLITS THE COLUMBIA.RIVER CHANNEL AT THE DAM SITE lS 
RICH IN GEOLOGICAL MATERIAL AS WELL AS RELICS OF" EARLY INOIAN SETTLEMENTS, IT 
BEING F"OR CENTURIES 1 A F"ISHING GROUND OF" INDIAN TRIBES• . . ... -. . . . : . . ' : 

' ' ~ - - - ·- .... 
~ : ., I 

THE LAST •1 ELD 1'R1 P LED ~v DR; PowERS vi s1 Te:o MANY soi L AREAS ARouNo PoRTLAND 
AND WAS VOTED AS ONE OF" THE MOST INTERESTING AND ECONOMICALLY VALUABLE TRIPS EVER 
SPONSORED BY THE 80CI q•v. '.," "'' .:.· 

: ,, ,; , .~ i • • .. ' 

.. • .. : i . . " 
THE ANCIENT EASTERN SHORE O~ THE LAND, WHICH IS NOW THE OREGON COUNTRY,' LEF"T 

THE F"I NEST REMA 1 NS 0,.- WORMS AND OF" THE ANCESTORS OF" CRABS AND I NS EC TS T,1'AT. HAVE 
EVER BE:El'<I· nOUND. -HERE WALCOTT F"OUND THiiusANOS O'f' COMPLETE TRILOBITES, THE ... RST 
O~ THE ARTHROPODS, 

. . ' •.·. 
,. 
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EXECUTIVE BOARD 
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A. c. JONES ,., . 
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. · .. , f .- • • 

: : I • , ' ... · 
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2.00 

ALL MATERIAC. FOR PUBLICATION lfj BuLLETIN .. SHOUL0°BE SENT TO THE EDITOR. 

ADDRESS ALL OTHER CORRESPONDENCE REGARDING THE BULLETIN ANO CHANGES OF 
ADDRESS, DURING THE MONTH OF MAY, TO MR," C, J, BORUM, 305 U, S, COURTHOUSE 
BUILDING, 

. ' 
' . 

OF. 

GEOLOGICAL SOCIETY OF THE OREGON COUNTRY 

A bORPORATION ' · 

'~---
ART I CLE I . .' 

NAME, LOCATION AND OBJECT 
- 1 • \ - ... 

SECTION" I. THE NAME OF Tfi°1s CO,RPORAT.IQN SHALL BE THE GE0LOGICAL SOCIETY OF 
THE OREGON COUNTRY. . 

SECTION 2. THE OFFICEs'o~ THE SoCIETY,SHALL:eE.LOCATEO IN THE CITY OF 
PORTLAND, OREGON, 

SECTION 3. THE oBJECTS OF' THE Soc1 ETY. SHALL BE! 

(I) To PROVIDE FACILiTIES FO~ 'MEMBE'~S b~ ,T,HE SoclETY TO STUDY GEOLOGY, 
PAR"n CU LA';<_ LY i:H~ GEOLOGY ,or. THE OfiEGCN COUNTRY.'.'' . 

(2) THE .ESTA~Ll~MENT .AN~' M~INTtNANC~ 'o~;, ~IBR~·RY. AND MUSEUM OF GEOLOGl-
C'AL WORKS, MAPS AND SPECIMENd, . . . 

(3) THE ENCOURAGEMENT .OF GEOLpGICAL STUOV,;AMONG AMATEURS, . . ' . 
( 4) ' THE:, ~LiP~ORT /\ND ~Ro~iOTI ON OF', GEOLOG 1 c'. 1:~v~~:T; G~TI oN 1 N THE OREGON' 
COUNTRY.-: : . : . • . . . • . ' - . . ' 

' '' • : • • .. • • .I 

(5) THE DESIGNATION, PRESERVATION AND INTEflPRETATION OF JMPORTANT GE,OLOGIC 

FE~TUR_e:s_ OF THE 0'.'!".G<?N C?uN;rRY. . . . . " : - .. " • " . . . . ..... 

. ( 6) THE. DtVELOPMENT OF. THE. M~~TA\.,' CAPAC i T j ES -~f- I.TS. t:i.MsERS IN THE. STUDY'~ 
OF"GEOLOGY A";ID _THE i;'ROMOTl'ON Of" BFTEI<. ACQUAJNTACE AND" CLOSER ASSOCIATl~N . 
BETWEEN THOSE ENGAGED IN THE ABQVE Q8JECT6, ., . . · · , ' " ' 

• • • ~ .. l -

" ,A~~ I CL~. I ! i ; '": .:': "I I . 

• • .. , , • • • ' ' .... r- ~ ••• 
. . MEMBEflShi.I? . ' •• \ ',"." 

SECTION t. THE Soc I ETY, SHALL ,QE .c_OMP0$'t0· Of. MEMSERS WHO. BY ·KNOWLEDGE. Ex~ 
PEflte:NCE"ANO HONORABLE: STANDrllJG AR.it QVl\LIFIED ·iO ADVANCE Tl-IE o~JECTS ciF THE' 
Soc I ETY. ANO WHO SHALL ee: ELECTED TO MF:MBE:RSH Ip AS HEREI NA FT ER PROV l·DED; .AND SHALL 

.. .:3_ 



. " JUNIOR, MEM&E'R, FELLOW BE DIVIDED INTO FOUR CLASSES OF MEMAERSHIP 1 AS FOLLOWS: 
ANO HONORARY. Lr FE. fi;:LL9w. . . .. ... 

SECTION 2;. THE EXEC0Ti'vk COMMITTEE, IN ITS o·ISCRETION, MAY fSStJE MEMBERSHIP 
CAROB IN SUCH FORM AS THEV MAY DETERMINE. 

SECTION 3, 'QUALIFICATION FOR MEMBERSHIP: 
. .... 

R o 0 • o' '•'O 

( I) A JuN! o~ SHALL BE A F'ERSON OVl':R
0 

E'.I GHTE~N· 
0

AND
0 

UNDER TWF.NTV-ONE YEARS OF 
' ... ti'£ l'o>iO 'J:S 'INl'F'llE:S'TED 1N A.MD WPPOl~!T°S.' THE i>.IMS ANq· 0$y'EcTs: OF THE Seer ETV, 

ANO WH.O~ rit.°' SF.EN RECOMMEND~P a: .:.~~: Mt~B.~R~HI ~, ~OM~.·.:rE1E•;' 
( 2) A MEMBE'R sH:ALL BE A PERSON AT LEAST TWENTY-ONE YEARS OF AGE, WHO IS 
INTERESTED IN AND SUPF'ORTS THE AIMS ANO OBJECTS OF THE SOCIETY AND WHO HAS 
BEEN RECOMMENDED BY THE MEMBERSHIP COMMITTEE, · -

(3) A FELLOW MUST BE ELECTED BY TWo-'rl-ilRDS OF"'fH·E·txtcuTIVE COMMITTEE FOR 
SOME DEFINITED CONTRIBUTION TO THE WELFARE AND OBJECTIVES OF THE SOCIETY. 

0 •o < M 0 0 0 •• 0 0 o • 0 ' • 0 T 0 0 • 0 0 • o 0 • • 0 

( 4) . AN Ho,tJOR/\RV Lr FE, FEJ..LOW M\J,t>.T. BE ELE,ci:ED. \)NA/.JIMOUSLV BV THE EXECUTIVE 
COMMITTEE FOR OUTSTANDING CONTR'l'BUT10N TO OR' "TT"INMENT IN THE STUDY OF 

.. GEOLOGY. 

'. ; : ... 
• AR'r i CLE I l'l '" 

DUES ~ 

"' 
" 

SECTION I. THE ANNUAL DUES FOR'A JUNIOR SHALL BE $1,00, AND ALL OTHER MEM
BERS SHALL PAV ANNUAL DUES OF $3.50; PROVIDED HOWEVER, THAT THERE SHALL BE EX
TENDED TO THE WIFE OR HUSBAND OF A MEMBER, AS THE CASE MAY BE, ALL PRIVILEGES OF 
THE SOCIETY, EXCEPT THE, RIGHT TP. RECEIVE i:H~ PUBLlqAclQN. OF THE SoclETV. HoNoRARV 
LIFE FELLOWS SHALL NOT BE REQUIRED TO PAV DUES. -' ··' · · ·. 

SECTION 2, DUES SHALL BE PAVABG~ ANNUALLY IN ADVANCE ON OR BEFORE MARCH FIRST 
OF EACH VEAR, ALL APPLICATIONS FOR.MEM9ERSHIP SHALL BE ACCO~PANIED BV THE FIRST 
YEAR'S DUES,' THE EXECUTIVE COMMITTE;E, av R,E;SOLUTION, MAY FIX PART VEAR DUES FOR 
APPLICANTS FOR MEMBERSHIP, WHICH SHALL ONLY 'BE EFFECTIVE FOR THE BALANC< OF THE 
VEAR IN WHICH SUCH APPLICATION BE RECEIVED, . . .. _., 

SECTION 3, ANY MEMBER WHOSE DUES ARE MORE THAN TWO MONTHS IN ARREARS SHALL 
BE NOTIFIED BV THE SECRETARY, OF HIS DELINQUENCY,'- SHOULD SAID D~LINQUENTOUES BE 
NOT PAID WHEN THEY ARE FOUR MONTHS JN ARREARS, THE DELINQUENc MEMBER SHALL LOSE THE 
RIGHT TO VOTE; IF SUCH DUES BECOME SIX MONTHS IN ARREARS, THE DELINQUENT MEMBER 
SHALL FORF£1T HIS 'coNNECTION WITH THE SdclETV .. ANY MEMBER DELINQUENT IN HIS DUES 
SHALL NOT RECEIVE THE PU8LICATIONS OF THE SOCIETY, 

ARTl'CLE IV · 

OFFICERS AND DIRECTJORS 

SECTION I. THE OFFICERS OF THE SocJETV SHALL BE A PRESIDENT, A VICE-PRESIDENT, 
A SECRETARY ANO A TREASURER, ;AND SAID OF'Fl6E:1fa"sHA

0

LL.ACT AS MEMBERS OF THE BoARD 
OF DIRECTORS, ANO IN ADDITION THERETO THREE 0fRECTORS AT LARGE SHALL BE ELECTED 
AS HEREINAFTER PROVIDED, 

! : . 
" 

SECTION 2, THE BOARD.OF DIRECTORS SHALL BE KNOWN AS THE ~XECUTIVE COMMITTEE, 
ANO SHALL BE COMPOSED OF.NINE MEMaERS, AS F'OLLdws: THE TWO LATEST LIVING PAST 
PRESIDENTS CONTINUING TO BE MEMBE£<S 1 THE PRESIDENT, VICF:-PRESIDENT, SECRETARY, 
TREASURER ANO THE THE Tf'!REE DIRECT(!RS AT LARGE PHOVl_DEO FOR IN SF:CTION I OF THIS 
ARTICLE JV, . ... . ,. 

" ' 

•' 

SECTION 3, THE TERMS OF O~FICE OF ALL OFFICERS SHALL BE ONE VEAR WITH THE 
EXCEPTION OF THE DIRECTORS WHO SHALL SERVE FOR THREE YEARS, PROVIO£D THAT AT THE 
FIRST ELECTION THE NOMINEE FOR OIRECTOR

0

RECEIVING
0

THE HIGHEST NUMOER OF VOTES SHALL 
SERVE FOR THREE YEARS, THE NOMl~EE RECEIVING.THE NEXT HIGHEST NUMOER OF VOTES SHALL 
SERVE FOR TWO YEARS, ANO THE NOMINEE RECE:lVtNG THE THIRD HIGHEST NUMBER OF VOTES 
SHALL SERVE FOR ONE VEAR, THEREAFTER ONE DIRECTOR SHALL BE ELECTED EACH VEARo UN
TIL SUCH TIME AS THE SOCIETY HAS EXISTr°NG LJVING PAST PRESIDENTS, THE POSITIONS' 
PROVIDED FOR THEM ON THE EXECUTIVE COMMITTEE SHALL BE FILLED av APPOINTMENT BY THE 
ELECTED MEMBERS OF THE EXECUTIVE COMMITTEE, . 

SECTION 4. 
EXCEPT THAT

0

THE 
OF A VACANCY, 

·' . ' ~ . ' 
THE Exe:c':un'vE CoMMI 'tTEE SHALL' APPO 1 NT OFF'I CERS To ALL VACANOI ES 

VICE-PRESIOENT
0

SHALL COMPLETE THE TERM OF THE PRESIDENT IN CASE 
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SECTION 5. THE PRESIDENT SHA~~-BE INELIGIBLE FOR REwELECTION TO SUCCEED HIM-
'. SELF. 

' . ·ARTICLE V ·. 
' .......... ,. --

~. ; , .. . . .MAN+GEME•JT ANO Dun ES OF' ();Ff CEl'lB 
! I ' ' ~ • J ' ; ' ' • ._ ' ~ • ' • 

SECTION I •. ALL 1HE POWERS OF THE SoclETV SHALL BE· VESTED IN THE EXECUTIVE 
'COMMlTTEEp WHQ SHALL·MANAGE THE AFFAIRS OF·THE SOCIETY IN ACCORDANCE WITH THE 
ARTICLES OF INCORPORATION, BY-LAWS AND SUCH'BTATUTES AS'MAV.APPLV TO THI~ eoR-
PORATI ON. • · ·i ~ • • ",-, ., ". '.•·' , 

' ' . ! 'I i,' ' 
• ' "'·· • - • ' ; ' •• ~ 1 •, 

. , , , SECTION 2, ALL, EXPENDi TURES' OF MONEY SHALL' SE '!IUTHORI ZED BV THE EXECl!TI V~. 
'C:oMMl'\'TEE, AND WARRANT!l FtOR· 'l'Ht PAYMENT aF-isucH EXPENDITURES SHALL BE DRAWN. ON' 

THE TREASURER, AND SHALL BF. SIGNED SY THE PRESIDENT AND SECRETARY, AND CHECKS·,~ 
S~ALL,BE SIGNED ov SUCH PERSONS'AS MAY 'BE AUTHORIZE~ BY THE:

0

EXECUTIVE:,COMMITTEE1. 
, ' : • ' : • ' ' ' l ·.' • ~ • • ·- : ~ '•, : • ' : • .. ' ' ... , ,. ' I o : 

.. SECT I ON. 3,, THE PRES! Dl';NT 6HALL 'SERVE AS +'HE EXECUTIVE HEAD OF 1HE i!XEC\J'r,I l/E 
COMM I TtEE, THE PRES I DENT SHALL HAVE GENERAL SUP ERV l SI ON OF' THE APFA I RS OF'-'THE 
SoclETv. HE sHALL PRESIDE AT THE MEETINGS OF THE SoclETV AND oF THE F~e:cuTIVE 
COMMITTEE AND SHALL BE .EX--OFl'ICIO MEMBER OF',.A'LL COMMtTTEES; : ' '".' ·- .... 

1 
••• • •••• :( ········,·t·.•~J1.·,,,.1 1 '~.;:·•:.'' -····_·'·~··• 

.. ,. SECTION .4. TH
0

E 11.t,CE-PR·~l;·IO~NT SHA~L PRESiOE- At MEETING
0

S .. WHEN, flEQUfR
0

EQ:'TO ·ob 
60 BY THE PRESJ PENT• OR IN ·TH.E ABSE!NCS OF THE'.' PR'ES I DENT HE SflALL' EX'ERCI SE'. THE 'DU\I ES 
\lF THAT OFFICE; ' • · ... · · ., "t ,. .. · ','.: • ,: · ·.' · .. , .:. "' 

• ' • .,. • , . • • , • ' • ' : '' • : 'I . , .· , ; . • .. • ' 
• '• ' I ' "." • • ' I •' I 1 • • • • : ' ' j ,, • 

SECTION 5. THE SECRETARY SHALL BE UNDER •THE DIRECTION OF 'ni~ P°RESIDENT ANO 
THE EXECUTIVE COMMITTEE, HE SHALL e;. EXPECTED TO ATTEND ALL MEETINGS O~.THE 
SOCIETY. ANO OF. TH!', ExECUTIVE· COMMITTEE ... No PREPARE THE' BlJSINESS THEREFOR AND RE-
CORD THE PROCEEDINGS THEl'lEOF', HE SHALL BEE THAT ALL•MON'IES OUE THE SoCIETV ARE 
COLLECTED, HE SHALL SCRUTINIZE ALL EXPENDITURES ANO USE HIS 8EST ENDEAVOUR TO 
SECURE ECONOMY IN OPERATION OF THE SOCIETY, HE SHALL PERSONALLY CERTIFY TO THE 
CORRECTNESS OF ALL BILLS AND VOUCHERS: ciJil 'wH'1 CH MONEY IS TO BE PA ID, TO THE BEST 
OF HIS ABILITY AND BELIEF. HE SHALL PERF'ORM ALL DUTIES WHICH MAY BE ASSIGNED TO 
HIM F'ROM TIME TO TIME BY THE PRESIDENT OR·THE'. EXECUTIVE COMMITTEE. 

SECTIPN 6,. ·THE TREASURER'SHALL RECEIVE ALL MONl·ES AND DEPOSIT' THE SAME: TO 
THE NAME OF' THE Soc·I ETV. -HE SHALL PAV ALL BILLS WHEN CERTI Fl ED AND AUDITED BY 
THE SECRETARY, 'AND WARRANTS FOR.THE:PAVMENT'OF' THE.SAME flAVE BEEN DRAWN ON HIM 
BY THE PRESIDENT AND SECRETARY, 

SECTION 7, AT THE EXPENSE OF THE SOCIETY, THE TREASURER MAY BE REQUIRED TO 
GIVE BOND IN SUCH AMOUNT AND F'ORM AND WITH SUCH SURETl<S AS THE EXECUTIVE COMMITTEE 
MAY DETERMINE, . 

• ' ·'.' ' . : ' ' ' 

ARTICLE VI : . ~. 

Fl SCAL YEAR 

SECTION I. THE FISCAL VEAR OF' THIS SOCIETY SHALL BEGIN WITH THE FIRST DAV OF 
MARCH OF EACH VEAR ANO END WITH TljE FIRST DAV OF' MARCH OF' THE SUCCEEDING VEAR, 

ARTICLE 't'l I 

MEETINGS 

SECTION I. MEETINGS OF' THE SOCIETY SHALL OE HELD AT SUCH TIMES AND PLACES 
AS FIXED BV THE EXECUTIVE COMMITTEE. 

,. SECTION 2, THE ANNUAL MEETING OF THIS SOCIETY SHALL BE HELD AT SOME TIME 
DURING FEBRUARY, AT SUCH TIME ANO PLACE AS MAY BE FIXED OV THE EXECUTIVE COMMITTEE, 
AT WHICH TIME THE OF'FI CERS OF THE Soc.1 ETV FOR 

0

THE ENSUING YEAR SHALL BE ELECTED. 
TWENTY MEMBERS SHALL CONSTITUTE A QUORUM AT A_NV MEETING OF THE Soc I ETV, 

:·i·:·r!~~ . 
SECTION 3. REGULAR MEETINGS OF THE EXECUTIVE CoMMITTF:E.SHALL BE HELP IMME

DIATE:~V FOLLOWING THE ANNUAL MEETING, ANO SPEblAL MEETINGS OF' }HE EXECUTIVE ~0¥f?IT
TEE MAY BE HELD AT SUCH TIMES ANO PLACES AB THE PRESIO•NT SHALL DESIGNATt, AT ALL 
MEETINGS OF' THE EXECUTIVE COMMITTEE FIVE OR MORE MEM8ERS SHALL CONSTITUTE A QUORUM 
F'OR THE :TRANSACTf,QN OF DUSI NESS. : · ~ '' ·.: . . , ~: ' (," ,;~ '!' ' : .~ '; ·. ~· . "'. 1 

:.: • ~ ..... ·~;).• •• •·•• .\~··.·. i··~ ~ •. ··1~ '··· :. •• ! .··• .. : 

' SECTION 4. NOTICE On THE ANNUAL MEETING'0F'.THE··socl'e:TV SHALL ,BE SUF'F'ICI ENT,' 
IF' tHE T'\ME AND PLACE Tf,{EREQF' .r.e Dl•SIGNATEO ·l'N n1£ Ol"F'ICIAL PUOLICATION OF' THE ... 
Socl ETV •. AT LEAST 24 HQL!R"'ll!OTIOE SHAL~ mi: RE(11JfRED' OF MEE:fi'NGB OF THE EXECU'tlVE 
COMMITTEE. 
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ARil clt: vi Ii 
~' - 'I • •,•'I •,' . '. 

NOMINATION AND ELECTION OF' OFFICERS 

SECTION I. A NOMINATING COMMITTEE SHALL SE APPOINTED CONSISTING OF' FIVE MEM
BERS NONE OF' WHOM SHALL BE OFFICERS OR DIRECTORS OF' THE SOCIETY, NOT LATER THAN 
THE r5TH DAV OF' DECEMBER, PRIOR TO THE•TIME OF' THE·ANNU~L MEETING OF' THE SoCIETV, 
THE NOMINATlNG COMMITTEE SHALL'~ILE WITH THE SECRETARY ITS NOMINATIONS, CONTAINING 
THE NAME OF' ONE NOMI NEE• F'OR EACH OF'F'I CE 'TO BE BALLOTtl:l'ON,: ON"'. OR• BEF'Ol'!E THE F'I RST 
DAV OF' JANUARY OF' EACH VEAR, THE' SECRETARY SHALL NO'TIP'V Tf>iE MEMBERS IN•WRiTiNG, OR 
av A PUBLICATION IN THE OF'F'ICIAL PUBLICATION OF' Ti4E SocrtTv,· 'THE NAMES OF' NOll1°1NEES 
F'OR EACH OF'F'ICE. OTHER NOMINATIONS MAV BE MADF. av MEMBERS OF' THE SOCIETY BV'F'ILING 
WITH THE SECRETARY, ON OR BEF'ORE THE f5TH DAV OF' JANUARY OF' EACH VEAR, A LIST OF' 
SUCH NOMINATIONS. WHiCilH SHALL BE SIGNED BV ·'AT LEAST. tl':N MEMBERS OP' THE. Soc I ETV. 
THE NAMES OF' THE ADDITIONAL NOMINEES SHALL DE:OGOMMU!lllCAtEO BV THE SECRETARV.1TO EACH 
MEMOERt EITHER.BY.WRITING OR BY PUGLtOATION IN THE OF'F'ICIAL PUBLICATION OF THE 
~OCIETV, WHIC~ COMMUNICATION SHALL BE MAOE·NOT LESS THAN FIF'TEEN OAYB PRIOR TO THE 
ANNUAL MEETING, 

i I: ' •, • , , . , . ,•· , , · : ; I. • •· • ' . 

•.'..SECTION 2,. A LETTER ~A~LOT CONTAlNJNG THE· NOMINEES· OF' THE, REGULAR ANO SPECIAL 
TICKii:TS SHALL BE ENCL:OSEO ANO MAl·LEO ·TO EACH MEMBER;" ALL ~ALLOTS MUST Bl". RETURNED 
ANO IN THE HANDS OF' Tf:IE SECRETARY.P.RIOR TO .THE ANNUAL Ml".ETING 'AT WHICH MEETiNG THE 
SECRETARY SHALL ANNOUNCE THE RESULT THEREOF', IN CASE A MAJORITY OF' ALL THE BALLOTS 
SHALL NOT HAVE ElEEN CAST F'Ofl ANV CIANCI DATE F'OR ANV OF'F't'CE i THE. Sno I ETY SHALL PR0-

1CfEEO TO MA!iE AN EL.EjCTION1 IN OPEN MEETl.NG, F'OR"SUCH OF'F'ICE F'ROM THE TWO CANDIDATES 
HAVING THE HIGHEST NUMBER OF' VOTES, 

SE;ci:roN .3. ALL. OF'F'ICERl;t ELECTED SHALL TAKE:.OF'F'ICt As OF' THE •f'IRST OF' MARCH 
FOLL.OWING THE ANNUAL _MEETING'.· : : - ' .I J •• ·• ·'· 

··' l '' 
• ~ 1 

. .. '.' . 
.. . 

ORDER OF' BUSINESS .. . . . .. 
"' . , , .I. • t' 

SECTION J ,, THE· OROER OF' DUS fNESB AT THE R'EGULAR ANNUAL 
NESS MEETINGS SHALL BE IN CONFORMANCE WITH ROOERTsl RuLcs OF' 
RULES OF' ORDER ADOPTED BY TH~·EXECUTIVE COMMITTEE, 

: I 

ARTIOl::E X 

" -• 

' . 

MEETING ANO ALL BUSI~ 
ORDER, OR ANV OTHER 

SECTION I. . THI~ Soar E.TY. AB A CORPORATION, SHALL HAVE A SEAL, THE IMPRESSION 
OF' WHICH SHALL BE AS F'OLLOWS: 

! - ,. 

'!. 

. .. 
' : ' 

.. 
' • I ·~ 

'. ' ~ I . '. 

ARTICLE XI 
~.. I , ,I•, 

... ' ' COMMITTEES.: 
' • ' I • ' '· ' I . '·' 

SECTION I, THE EXECUTIVE COMMITTEE MAV CREATE SUCH COMMITTEES AS IT MAY DEEM 
ADVI SAOLE, ANO APPOINT THEj M~OERS THEREOF', · · · '. 

I i-: , , • , •. i , , 

SECTION 2, ALL COMMITT~EB SHALL DE APPOINTED QV THE. EXECUTIVE COMMITTEE.NOT 
LATER THAN THIRTY (30) OA\IS AFTER THE REGULAR ANNUA'L'ClUSINESB MEETl

0

NG, ALL c'oM
MITTEE MEMOERS SHALL PERFORM THE DUTIES OF' THE RESPECTIVE COMMITTEES UNTIL THEIR" 
SUCCESSORS ARE DULY APPOINTED, THE NUMDER OF' Mc.MOERS ON THE VARIOUS COMMITTEES 
SHALL OE LE:FT TO. THE DISCRETION OF' ·THE EXECUn·VE CoMMf'rTEE. . . ' 

' : 
'•; •, ! - t• 
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. ' .. ; 
! ' . . ' . ' ..... 

. ·.-I,. 

ART! CLE. Xl. I. I 

AMiNo~gN.Ts." 
, . 

,·, ._ SECTION I. PROPOSE6' A1"1f:NOMttJ1'B.· TO 
0

T~~~~· Bv-Li>.ws MUST BE REDUCED TO WRITING 
"AND SIGNED BV NOT l.ESS THAN TEN MEMBERS IN ,GOQD STANDING, EXCEPT SUCH AMENDMENTS 

.. J>.s· MADE ·av THE EXECUTIVE COMMITTEE, AND AMENDMENTS sHALl. BE suBMITTED AND ACTED 
UPON AS FOl.l.ows: 

SECTION 2! PiloPosEo' AME:NDMENTs 'sHAt.l.'' ~E ·Fl LED wi T~· ~HE SECRETARY· WHo. sHAl.l. 
SUBMIT SAME.TO THE'EXECUTIVE COMMITTEE A" ITS: FIRST REGUl.AR OR CAl.l.ED MEETING 
THEREAFTER FOR I TS A

0

Pi;'ROVAl. PR DI SAPP,l'lov'A~~ Ar l.EAST Fl !;TEEN DAYS PRIOR' TO THE 
DATE OF THE REGUl.AR,ANNUAl. ~E£TING,THE PRQPOSED.4McNDMENT, ACCOMPANIED BY.THE ACTION 
OF THE EXECUTIVE eoMMITT£E 1 _SHAl.L BE MAil.ED TO EACH MFMBER, OF THE•SoCIETY. IF THE 
PROPOSED.AMENDMENT IS Fil.ED W.ITH THE:.SECRETARV.'.MORl;:.THA~ NINETY DAYS l?RIOR TO THE 
REGULAR AN NU Al. MEET I NG A l.ETTER.,BAl.l,CiT MAY BE· ENCLOSED WI Tf:l SAi D ·PROPOSED AMEND
MENT, WHICH BALLOT BHAl.l. BE RETllRNED TO THE SECRETARY WITl;llN FIFTEEN DllVS FROM THE 
DATE OF MAil.iNG ev THE SECRETARY. No PROPOSED AMENDMENT SHAl.l. BE CONSIDERED AT THE 
REGULAR. A~N_"!A~ M,EETI l)!G :U~l.Ess, ., l.EO .WI TH Tflf:· Si;:CRE'fl)FlV A1' LEAST THIRTY ,OA\I~ _P~I OR 

THE~ ET~.... : . ·. \' . : ~- ·::' ~ _..,_ : :: ~: '' ' : :.!, :~ ·-·~ ,•' ~ .- . : .. : . I ~ • ~- ;:-; • ~· ~- _:, : •. ; :.,: • :: .·" .: • ;, •• • 'l 1· ~· ; •••• : •• '' • i 
· SECTfON 3.' 1 F". rHE F>FioPosF.D.,AMENOMENT· Hl\S BEEN APPROVED ,sy THE Exe:cuT1\lt •COM

MITTEE, THEN AN AFFJRNfATIVE VOTE OF A MAJORITY OF Al.l. BAl.l.OTS CAST SHAl.l. BE NECES-
SARY TO THE ADOPTION OF THE AMENDMENT.,· · ' - .. ::. 

. . . ' . 
IF THE PROPOSEP. AMENDMEN.T. liAS NOT 81;'.EN :'AP.PRO.VE0° BV THE EXECUTIVE CoMMI TTEE, 

THEN AN AFFIRMATl~E
0

VOTE OF TWO~THIRDS OF ALL BAl.l.OTS CAST SHAl.l. BE NECESSARY TO 
THE ,ADOP1:1 ON O,F, THE AMENDMENT. . •. , , " '< ~ • •,:. , :"' • 

• • • I I ' :• ' • • • ,' • • ' " ' \' • • '· • 

' ' .. ANY 'AMENDMENT DEFEATED BV l.ETTl;:R. BALLOT, SHJ\Cil. NOT Be RE-SU BM I TTEO FOR ADOPT I ON 
EXCEPT •AT 1A REGUl.AR ANNUAl. 'MEETING OR .. UNTI L ON!;: VEAR l;AS ·ELAPSED. ' _;. . -· ·! 

• • • : • • ' ' •• ' • '> '. • • • ' • : 

' . AMENDMENTS SHAl.l. BECOME: EFFpCTl)lE IMMED t ATEl.V, .PROV I OED THAT THE OFFICERS ·OF 
'THE :soc) ETV' AT THE 'TIME AN~· AMENDMl!:NT MAY BE ADOPTED' SHA.l.l.' CONTINUE IN OFF.I CE UN
'TI l. THE EXPIRATION OF THE TIME FOR W,HICH TflEV ,WERE El.EOTED. 

SECTION 4. NoTWITHS.TANDING THE FORi;:GolNG PROVISIONS ·IN THIS ARTICLE XI I, THE 
EXECUTIVE CoMMITTEE MAV sy'A )WP-THIROS VOTE.Or TH06'E PRESENT AT A MEETING DUl.V 
CAl.l.'ED ,· AMEND THE ev-LAWe RRciV I OED THAT THE .SECRET ARV aHAl..l. HAVE GI VEN WRITTEN 
NOTICE OF BUCH AMENDMENT ;,.0 EA'cH MEMBER OF THE CQMM·l·T'TEE• AT l.EAST SEVE;N DAVB BEFORE 
'THE MEET I NG AT· WH I C\-1 At:T

0

I Of'!. T)1ERJ;ON Is. TO BE TAKEN. SucH AMENDMENTS SHALL E!EOOME 
EFFECTIVE IMMEDIATEl.V 1 BUT' !JH)ll.l. BE SUBMITTED FOR· RATIFICATION AT' THE NEl<T SUCCEED-
ING ANNUAl. MEETING, • , " ' , 

. " ' . '' ' 

. ' · • .,'·.THE SOILS TRIP 

. . . . . . . ; 
APRI t.' 5,. 193!3, DR; w. L.- l?oWERS, PROFESSOR OF ... So.I LS AT OREGON STATE 

00l.l.EGE, l.ED AN INTEN'SE\.V !NT~(lE.llTED AND• ENTHUSIASTIC GROUP', OF GEOLOGISTS ON A 
TRIP TO THE TVPE SOil. ,ilREAS,IN:•Tf'iE VICINITY.OF P-O~Tl.ANO •• ·" 

TH1s susJ~cr H·~~: G~EAT"~~oNo~io· 1~T~R~sT F-oR AN~oNE.wHo owNs oR HOPES To owN 
l.ANo IN THE t.owtR W1Lt.AMETTE oR Cot.UMBIA VAt.LEVs; At.~o, Boll.a ARE THE ct.IMATIO' 
AND BIOLOGIC EXPRE:SsJON,OF THE ROCKS.THAT OCCUR A.T'Tl;lE'EARTHIS SURFACE.' F-oR THESE 
REASONS THE ~EMBERS OF" OUR SoolETV. GAINED A l.ARGE REWARD FOR THE DAV· SPENT VADER 
DR. PowER.1s '1111sTRUCT

0

ION; · · ' · 

OyR 011..rGiiNt .KEEt'i REPORTER• M.1~~· ~~~ cii~t.rN, ,NoTEo :rHE rot.Low1NG ITEMs:oF· 
HUMAN I NT

0

EREST ON THE TRI p:' 

"THE FIRST STOP WAS MADE ~T MR. HAt.t.'s FARM .oN THE-SANDY RoAo IN THE MAIN 
VAl.l.EV FLOOR~· ,HERE,' THE FIRST l;Ol.E,WAS OUQ;AN9 WE WERE'1NITIATED TO THE MVStERIES 

'oF SOil. PROF'll.ES, 'sc)ll.S, SUBSOILS, ANO ZONES .QF ACCUMUl!.ATloN; WE WERE Td HEAR · .. 
THESE TERMS OVER AND OVER DURING THE DAV, MR. ARTHUR PIPER ACTED AS OFFICIAL 
"Hol.E fl l.l.ERn •• DR. HooGE SUGGESTl;:o THAT HE CAl.l. ON ·oTl;E:RB FOR ASSI STANO~. ·:nALl. 
RIGHT, Wll.l. vou BE f"IRsr?ll. ptPi;:o MR •. ,f!IPER•·. Bont THa .. -Htt.t.saoRo AND SAUVIE scHl." 
SERIES WERE STUDIED.ON THIS FARM. WE l.EARNED OF DRAINAGE, OF MEl.l.OWNESSt AND OF 
so I l. MOTTl.I NG. Bur To THE NQV ICES. IN (;-? l·TE OF TH I a NEW D l.GN I TV' THE SAllV r E OF 
THAT 01.,C) R,'VE,Fj.BOTTOM WAS Jl!ST '~. MUq I'.' -. ,JI., .. ,_ . :. .'' .. ' .. ._ .. : .. 

. . • ,, •.. ,..:,··t·~·1••';,.···-J·'··· ' 
IN ,i;HE: 'GRl)VEl. P r1 ASr>UT 'oNE 

0

HA.l.F ·M 1 l.E ·FR.OM GRESHAM THE W1 l.l.AME:TTE AND .SALEM 
SOil. SERl',ES WEr.E OBJlE!1VED. ·.A l.l,TTl.F.; J;'ARTHER -ON TOWl'<RO GRF.SHllM IN THE AMl1'V SERIES 

···i \ ' ,: I' ~:-.f !'/",' ,J' • • ~.! .. •\' .. '\';'.' ,' ', ~',.•;., ' • 
i' .. :. ~ ••·• ', ,. .... •,i···~~f", .'·I "•" " 
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DR. POWERS USED THE "BORER" TO ILLUSTRATE THE TYPE OF' DRAINAGE AND SOIL MOTTLING 
OF' THIS SERIES. IT WAS HERE THE LOWLY EARTH WORM RECEIVEO HIS SHARE OF' GLORY. 
EVEN HIS GIZZARD HAS PLAYED ITS PART IN THIS GREAT STORY OF' EROSION. MR, A. B. 
SCHMINKV WAS UNWILLING THAT HIS.PET WHITE CRAWF'ISH BHouLo NOT"SHARE I~ THIS GLORY, 
ANO 'TOLD OF' THEIR" APPEARAN,CE EVERY MORNING IN THE F'I RST BUCKE.T OF' WATER ORAWN F'ROM 
AN OLD F'ARMER~S WELL, OR,· HODGE THOUGHT THE pLD MAN WAS SEEING THINGS THE MORNING 
AFTER• ' . 

SEVERAL ROADCUTS WERE EXAMINED WHERE WE OBSERVED THE RESIDUAL SOIL TYPES OF' 
THE HILL LANOS. THE 0LVf>:1P'i'c,_AKIN, AND POWELL,.SERIES WERE THUS STUDIED· WHILE 
STUDYING THE ROAOCUT IN'WHICH THE AKIN SERIES WAS EXPOSEO DR. PowERB BROUG~T OUT 
HIS LITTLE' GREEN KIT F'ILLED WITH ITS MISCELLANEOUS COLLECTION OF'.TESTTUBEB, ·F'ILTER 
PAP ERB, CHEMICALS", "AND• OTHER F'I ELD EQUIPMENT F'OR SO IL AN ALYS Is, HE TESTED SOME OF' 
THIS so IL F"OR ITB"PHOSPHATE AND LIME CONTENT •. · AT THIS POINT: DR. HoDGE NOT•lCED How 
WELL MR, PIPER WAS

0

LEARNING--Hl'S LESSON ANO IOEOAME FRETF'UL LEST HE NOT DO AS 'WELL 
ANO ASKED THE MENTOR tF''HE COULDNIT HAVE SOME KIND OF' A HANOBltLI OR MUST HE RE-
MEMBER ALL THESE F'ACTSo' '·, ·,· , , :.1:' 

'. 

AT LAST THE CRI EB F'OR 'LUNCH BECAME so. CLAMORous' DR·:· POWERS WAS F'ORCEO TO CALL 
A HALT. DURING LUNCH, WHILE SCOUTING AROUND F'OR A GOOD STORY THE WRITER WAS ASKED 
IF' SHE HAO NOTICED THOSE EXCELLENT SIGNS OF' F'ROBION DOWN THE ROAD.· DR> POWERS 
SAID HE HAO READ THIS ONE RECENTLY IN Tl:i£ "MARCH OF' 0ESl';RTs11 :·.·. · .. · . ' ,· "',; 

• • : ' ' ' ' • 'I 1" • '~ • • ' 

WIND 40 MILES PE~ •. 

' ' HoT AS HELL. • . . . .., . ; •,. 

Two. K,ANSAS F"ARMS GQ s'(, i;;llERY, MINU>TE":: 

WHILE INVESTIGATING THE SIF'TON SERIFS ACROSS T
0

HE C~~CKAMAS RIVER F'ROM BAKER 
BR I OGE A YOUNG F'ARMER CAME UP ANO WAN TEO TO KNOW ,":IS THIS A GOOD SO 1 L F'OR POTATOEBT ; 
As HE HAPPENED 'TO BE· 1 NTEREBTEo'll, OR •. POWERS THOUGHT. AND SAGELY REPLIED. 11 WHY. 
POTATO SOIL?" BuT DR. HooGE THOUGHT DEAD IRISHMEN MAKE THE BEST POTATO SOIL, OR so 
HE HAD ALWAYS HEARD, WHEN WE GOT ooWN ON THE CHEHALIS ANO NEWBERG SOILS OF THE 
RI VER ANO STREAM BOTTOM "LANDS WE LEA,'<NEO WHER,E POTATOES GROW, ANO - WHERE SPINACH 
GROWS. THAT'S WHERE DR. HooGE LOST INTEREST I MRs. HoOGE WAS HEAPO SPEAKING CON
F'IOENTIALLV, 11HE JUST WON'T EAT HIS SPINACHll, 

.·IN OREGON c1i-v· WH'ILE'OBSERVING. THE HOLCOMB SERIES IT BECAME EVIOENT THAT THE 
SOIL MAN ANO THE G MAN WEREN 1T SEEING THE SAf>lj:: THINGS IN SOME OF THESE SOILS, ONE 
SAW LITTLE SPARKLING THi NGS,' ANO THEY BOTHERED HIM, THE OTHER SAW COMPACTNESS AND 
MELLOWNESS, ANO WHAT'THAT SOIL WAS ADAPTED TO BOTHEREO HJM, LATER, NEAR TIGARD IN 
THE MELBOURNE SER I ES l'HE G MAN" KEPT PERS I STENTl.V BR! NG I NG UP THOSE LITTLE 11 SPARK-
LING H THINGS, -WERE THEY A CLUE? THE G MAN WAS ON THE HUNT• 

THE GRANO F'INALE OF' THE DAV WAB THE TRAMP OUT OVER THE PEAT MUCK IN THE 
TUALATIN FLATS. WITH THE AIO OF' HIS VALUABLE ASSISTANTS, PIPER ANO PHILIPS, DR, 
POWERS DRILLED TWENTY-ONE F'EET THROUGH THE PEAT MUCK TO THE OLD LAKE BOTTOM. COM
PARING THE SAMPLES F'ROM THE DRILL AT REGULAR INTERVALS WAS F'ASCINATING, fT SEEMED 
To EXPOSE THE SEC~ETS OF' THOUSANDS OF' .YEARS. .Wfjl L ... THE ORI LLERS LABORED OR. HooGE 
PLAYED WITH HIS OOG ANO MAOE MERRY JESTS, NOT ONCE 010 HE OFF'ER HIS SERVICES, 
THOUGH ONCE HE WAS HEARD TO SAY sc\Me;THINq ABOUT llALLoF'OR THE GOOO OF' SCIENCE 11 .' 
SOMEONE THINKING TO GET EVEN BAIO SOMETHING ABOUT "sPINAcHll, THE HATED WORD RE-
CALLED THE F'OLLOWING WITH WHICH DR. HooGE TESTILY RESPONDED, "DURING THE DEPRESSION 
IT WAS SUGGESTED TO A GROUP OF' UNEMPLOYED THAT ,THEY PLANT SP! NACH, THEY REF'USEO 
SAVING, 1WHAT 1S MONEY TO AN INJURED CONSCIENCE?"''· SOON AF'TER ,THIS THE PARTY 'DIS
BANDED AFT~R EXTENDING TO DR, POWERS A MOST HEARTF'ELT APPRECIATION F'OR ALL THAT HE 
HAO llPENEO OUR EVES TO, IT WAS ONE o"F" THE F"frJEST TR I PS OF', THE VEAR. n . 

MR. A. o. VANCE HAS F"URNISHED THE BULLETI~ soME NOTES AD01;10NA~ To THOSE 
CONTAINED l"N THE MATERIAL ABOVE.· THESE NOTES WERE OB,TAINEO F'ROM DR, PoWER 1S ··: 
LECTURE. • 

PROF'ESSOR POWERS BoMBARDEOTHE MEMBE.Rs"o·.-.. "THE Soc I ~;rv' WHO, F'OLLOWEO HI s 'LEAD
ERSHl PON THE APRIL 5TH F''IELO TRiP, WITH 80 MUCH INTERF;STING INF'OflMATION ABOUT SOIL 
SURVEYS THAT IT WAS IMPOSSl!lLE F'OR YOUR RE:PORTER TO .. f'ETAll/ ALL OF' IT. ', ' ·, 

- . . \ . . ~ ' ' . . :· . '.' . 
. . .. ''THE. PIRsT sToP wAs MADE AT A PRoSPERoi.i5 -0A1R\.' ;.No BtJt.o' /l'-RM.'oN SANov BouLEVARD 

BETWEEN PARK' ROSE ANO FAIRVlfiW WHERE THE Hl~LSSORO TYPE OF' SOIL WAS EXAMINED,"' 
. - . . • . " - •• ' ·, : ' . . .. • ' •. - ! . . '' . ? .• 

.. AT. THI s PLACE PRo.-EssoR PowERS EXPi.ooco A. !lb.ta 1·N. THE Ml osT oF" THE. PAR.TV sv , .. 
STATING THAT THE MOOERN VIEW OF' SOIL F'ORMA~ION' AS.OEVELOPEO OV RUSSIAN SOIL SCIEN
TI STB I ANO GENERALLY ACCEPTED AS COl~RECT, DI VI oE:o MATURI;; so I Lil ·ACCOROI NG TO CLIMATE 
REGARDLESS OF' THE TYPE OF PARENT ROCK FROM'WHfcH. T~EV cAME. A MATURE solL,,HE'I • 
SAID, 11 1N•A GIVEN CLIMATE: WILL BE THE GAME WHEREVER THAT°CLIMATE IS F'OUNO REGARD
LESS OF' THE SOURCE ROCK. fl You GEOLOGISTS WHO HAVE LEARNED TO SWEAR BY THE CHEMICAL· 
F'ORMULAE OF' YOUR ROCK F'ORMING MINERALS, THINK THAT OVER, 

-"-



THE WILLAMETTE VALLEY SOIL SURVEY RECOGNIZED THREE GENERAL TV~ES OF' SOILS 
CLASSED AS ~ECENT IOILS, OLO VALLEY F'ILLING SOILS AND ~ESIDUAL SOILS. 

' 
IN EXPLAINING THE SOIL :TYPES PR<i.i:-rns'oR:P.ciW~Rs,.cl.Jh PITS ABOUT THREE n:ET DEEP 

AND EXP LA I NED THE A, B AND ·c 0

LAVE
0

Rs··· iiL:-W'iivs··ciiNsii:iE:FiE:o" IN CLASS I F'V I NG A so IL. THE 
SURF' ACE OR, A LAVER IS SliALLDW• AND RE:PRESENTS THE< ;!:ONE:' FROM WHICH THE SALTS. ~AND' 
PLANT 1'0009 ARE LEACHED OUT· BY THE' WElATHER ANO F'ROM WHl:CH THE:· PLl'<NTS .RE~E'I VE MOST 
OF' THEIR f'OODS. THE 8 ZONE IS THE ZONE OF' ACCUMULATION. IT IS HERE THAT THE IRON, 
POTASSIUM- ANO CHEMl.CALS LEACHED F'FWM THE A L'AVER .ACCUMUl.ATE;I" THE'C ZONE IS THE RAW 

' EARTH ONLY SLIGHTLY "AF"F'ECTEO ev A:NY SURFACE TREATMENTS. • 
• ' • ' ' ' ' ' • • • •I I•• • U '. i '" i ' ,• l ' i 

• ·.THE HILLSBORo T~fl,~F".ll~~T• EXAM,INS:0°l8' ~R~/.1 ·:rfiE.€.lLo·VALLEV'F'l~LING, SOILS. IT IS 
A SPlOWN LOOSE SURFAC.E'.1.SOl'L WITH A L·IGHTEIV BROWN; S<INDV't B LAVER ANO WI TH EXCELLENT 
ORAi NAGE. IT IS ONE OF' TH EB EST SO I LS BUT ONLY ABOUT 12,000' ·ACRES ARE SO CLASSED• 
IT IS DERIVED FROM BASALTIC AND SEDIMENTARY HOCKS. CLOSELY ALLIED TO JT IN THE 

, SAME SERI ES IS• THE ·\'ll•Lt.'11\\ETTE.•
0

TVPE EXAMJ?.IED"J\7 ·11. STOP NEAR GRESHAM• . IT. OIFF'ERB 
, • FROM THE ,HI LLSBORO TVPEl ONLV!'l N .HAVING A F'I AMER: t;e;ss• SAl'<DV SUB-SO IL. ' I TS .ORA I NAGE 

IS GOOD AND IT IS CONSIDERED A GOOD SOIL, OVER 350,000 ACRES ARE CLASSED AS WILLA-
\· tw1ET:"t'E sv-. tHE ·suRVE¥-.. ~ ... · • ·1 t .. · • · : .. ··1 .. , , ., · - 1 • ·~~ - • ;· • • • 

1 
• • 

,···:·. l ,:•• ,J'•'. •.: .;:1~ '' .. ,. ,,,., .:••·, ~ ·.••·:~,·I • 
THE AMITY TYPE WAS NEXT EXAMINED ON THE LOW LANO ADJOINING THE GRESHAM CITY 

LIMITS ON THE NORTH. THIS SOIL HAS A GRAV BROWN SURF'ACE SOIL. ITS DRAINAGE IS 
IMPEDl;D !ANO .FOR THIS REASON IT$· ·8 LAVER IS• MOn'lED IN •APPEJOR~CE •.. '· . 

• .•;·•·••1•, • , 1'~ • ''1' -~ !:' 'f, ,·· ," '"•• ",•,· I '• 1 • • 1 ,1•:: 

·: , .We:_ WERE 'fEl<;T LEAD TO, THE· ,SOUTH,EAS't: OF' GRESHAM WHERE PRPFESSOR j"OWE:'RS 'INTRO-
.. DUCED US TO. T,HE 9.LY¥flC TYPE• THIS j30,IL BELONGS AMONG 'l'\'lE. RESIDUAL SOIL. IT IS. 

A Ru.~:r(" .tlROW)'I COLOR, 11'1 _Tl:lE BURF'ACF.: .Ll\VER, lrs· LOOSE, CONTA.INS CONCRETIONARY: PELLETS, 
HAS A REDISH BROWN SUBSOIL AND GOOD DRAINAGE. NEARLY 700,000 ACRES HAVE BEEN 

.. PLACED :IN T.HIS. TYPE• . IT IS DE;Rl\IED F'ROM IGNEOUS ROCK~-: THE AIKEN TYPE'' IS .THE " 
BRIGHT COLORED PHASE OF' THE 01..VMP I c. IT 18 A REODI SH BROWN SO I.I. ON A REC SUBSOIL, 
RICH IN IRON ANO HAS GOOD DRAINAGE• IT IS CLASSED AS EXCELLENT SOIL F'OR NUTS ANO 
STONE, F'RUI T ORCHARDS, .. · . · .. · · · · ' · 

ALONG THE CLACKAMAS RIVER THE CHEHALIS AND NEWBERG TYPES WERE EXAMINED. THIS 
SERIES IS DERIVED F'ROM BASALTIC ANO SEDIMENTARY R'lCKS. THE: CHEHALIS IS THE SECOND 
BOTTOM LAND, CH0COLATE BROWN ON DROWN SUDSOIL ANO WITH GOOD DRAINAGEo THE NEWDERG 
HAS COARSER SUBSOIL AND MORE RAPID, D~AINAGE• T.HESE ARE GOOD SOILS F'OR EARLY CROPS, 

IN OREGON Cl,TV THE: OLOE'.ST VALLEY. F°ILLING TERRACE WAS EXAMINED• fT IS CALLED 
THE HOLCOMB TYPEo IT IS A GRAV DROWN ON A ORAO MOTTLF.:D SUDSOIL, VERY COMPACT ANO 
WITH POOR DRAINAGE. : ... ,·, 

IN THE TUALATIN VALLEY THE MELBOURNE T¥PE, A SOIL RESIDUAL F'ROM SEDIMENTARY 
ROCK, WAS EXAM I NEDo IT IS A IJROWN TO LIGHT OflOWN IN COLOR ON A MOTTLED YELLOW 
DROWN SUBSOIL. 377,000 ACRES. ~AVE O~EN PLACED IN THIS CLASS, 

As A F'I TTING CL:IMP.X TO THE EVF:NTF'UL DAY .. THE PARTY TOOK I TS LAST SAMPLES IN 
'THE-OLD LAKE• OED SOUTH' OF THE WEST SIDE PACIFIC H1GHwAV BEYOND TIGARD. THIS IN-

TERESTING f'EAT MUCK SOIL, DI.ACK ON lop· AND DROWN 0ELOW 1 WAS SAMPLED DY PROF'ESSOR 
POWERS TO A DEPTH OF' 21 F'Ef:T ANO F'ROM THE: THI l<D OR F'OURTH F'OOT ON DOWN IT WAS 
l'EAT WHICH f:>ROF'ESSnR POWEHS SAID WOULD RUN LESS THAN 10 PER CENT AsH. IN 'l'HE DEEP 
SAMPLES WERE SMART WEED SEEDS PERF'ECTLV PRESERVED. 

' ' ' 
PROF'ESSOR POWERS EXP LA INE:O' AT LENGTH THE MEAN I NG OF' THE CAPAC I TV 01' A 80 IL F'OR 

11 BASE EXCHANGEtt ANO THE TREATMENT NECESSARY T'l I NCR EASE THIS CAPAC I TV OUT YOUR RE-
PORTER CONF'ESSES I 'I' WASI OVER HIS HE'.AO. · •· ·I . 1 ' 

" 
CHEMICAL TESTS WERE MADE IN THE AIKEN TYPE S~IL ~0· DETERMINE THE LIME· REQUIRE-

MENT AND ALSO A TEST TO DETERMINE THE F'REE OR USA''LE POTASSIUM; ' 

IN CONCLUGION IF" 
SOME F'UTURE TIME, THE 

PROF'ESSOR POWERS CAN ne; 
WRITER PROMISES HE: WILL 

,,~ ·i .. · I 1- -

·.·. 
PEllAUADED !rO LEAD AND'i'HER. CARAVAN AT 
DE ONE OF' THOSE PRESENT. 

·, 
,. ; • !'".', 

A HANDBOOK ON.S01LS . : . ~ . " . ' FOLLoWi~G THE:'. PO,~IC~ ~~·TH~ 8UL.~ETIN·;" W~- P~~S~NT TO OUR READERS A ORIEF' HANO-
OOOK ON WILLAMETTE SOILS, THE MATERIAL HAS BEEN O~T~INEO ENTIRELY F'ROM PROF'ESSORS 
W. T. l'owERs, E. F. ToRGER~O~·AND oTH<Rs,oF THE OREGON STATE· CoLLEGE STAF"F. 

.,. ·- , , ; ' '• .. • 1 '" I . ' . . 
..... I t > t • •,• "• ! . 

.. ' .. :.. ... ' : 
., •• 1" 1 ...... . , .. .-

. -· •• • "1 ' -= ._., ,· .. .· - . -~ • ~ I > 
. .; 

. ·,·· .. 
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•I: ' • '• • 
I. ,. TAKE SAMPL£8 

·WHICH MODIFIED ANDNOT 

' ' 

. , ; .• •• 1·.' 

;• 1 ... :.J·_·. !' ... ·. 
DIRECTIONS FOR SOIL SAMPLING 

'.' .. 

FROM AN OPEN FIELD AND AVOID PATHS, GOPHER HOLES, ETC. FROM 
TVPlCAL'SAMPLES ARE LIKELY TO BE OBTAINED• 

, ~ .. l ' .: I : • , •. . . , 
2,· SELECT AN• AV,ERAGE SPOT, PULL UP GROWING PLANTS ON IT, BRUSH ASIDE HALF 

DECAYED VEGETABLE MATTER ANO BORE OR DIG A VERTICAL HOLE TO A DEPTH. OF EIGHT INCHES• 
GET SAMPLES TO THIS DEPTH FROM SEVERAL PLACES IN THE Fl;.Lo, MIX THESE SAMPL~S WELL 

. ON A PIECE OF CLP:t'H 'DR' STOUT PAPE'.R (AVOID: JUTE BAGGING), ORV THIS MIXE.D SAMPLE, 
PUT A QUART IN A CLEAN CA~VAS BAG, OR SOX AND LABEL CAREFULLY, THIS SAMPLE REPRE-
SENTS THE SURFACE SO IL, · , · · · - -, · ·. . . . ·: 

3. IN THE s'AME MANNER, ~ET. ·AN AVERAGI': OF THE· SUBSOIL,· TAKEN BELOW Ti-IE SURFACE 
SAMPLE, TO THE DEPTH OF APPROXIMATELY ~HREE FEET. 'PLACE IN SEPARATE BAG AND LABEL, 

. . . . . . : • .. ': ' . . : . ; ' ! : . 

4. DIG OR BORE TO THE OEPTH OF SIX FEET, ANO IF HARO PAN OR OTHER;· PECULIAR ITV 
IN STRUCTURE IS NOTED, SEND SAMPLE PROPERLY LABELED, IF SOLID ROCK IS FOUND, STATE 
AT WHAT AVERAGE:"OE:PTH.i ·; ·· I'.'". ; ~ :r. -:· ..• -.-_ :.· " • '' ·1 1 ' 

'• ~·, ,\ :·,, ;t.' ... 'I .i t•• 

5. SEND "DESCRIPTION OF LAlllOH GIVING AS'COMPLETE ·p; HISTORY OF THE FIELD AS . 
POSSIBLE, N~~E OF NEAREST TOWN, PROBABLE SELLING PRICE OF LAND, ELEVATION ABOVE 
NEAREST RIVER-.i DIRECTIONS· ANO GRADE OF SLOPES, 'OR/llNAGE, HOW LONG 'cRQPPED, BY WHAT 
CROPS OR. FRUITS! •WHAT YIELDS, ¥.IHETHER·r'"ERtlL°IZERS HAVE BEEN' APPLIEP;' ANO A)'IY PECU
LIARITIES WHICH MAY HAVE A BEARING 6N'THE AGRICULTORAL QUALITIES'OF THE SOIL, . ,° 

• • • ; I • •• ' I • l' - • • •• • ' I . ' 'I • , • • • ' ? '. • ... • • •4 • '. • • 

6; · sTATE THE 1bwNSHIP 1 ' RANGE.AND SECTION NuMBER ~~ T~E LAND.FROM wH\c~·T~tsE 
, SAMPLES ARE TAKEN• ! t ~'. • 0 1 ' ' · ' , ' 

' • l 

.. 

. . . . . ' ..; . .... i .... ·. ' ' 
7. Do NOT FAIL TO LABEL SAMPLES CAREFULLY, PLACING NAME OF SENDER'oN

7
EACH 

SAMPLE WRAPPER, 

AND 
ORV 

.. ~ . 
' 8, ·SEND SAMPLES Toi 

• 1 _: . 'I 
~ . ",-- ! . : . . .. ' ,, ~ ... .. I 

: ! ' ! . . .., . . . ' ~ . ·. ' : 

SO~ LS D!E:PARThlENT f ! .: ··· · · · "·. · 

_ ... - 0, tS; .c. EXPERIMENT STATION,' 
"': • • • : •• ' • l " •• ' • 

CORVALLIS, OREGON. 

' "" - ·- - - . . : .. ' , .... . . 
' : • " • ~ J ( • ' 

SOIL SURVEYS AND THEIR USES 

THE so IL WORK DEALS WH I TH THE·. DEVELOPMENT. USE AND MAfNtENANCE o.r· OUR sot L 
WATER RESOURCES, THESE STUQIES:INCLLIDE THE· SOIL 8URVEV,'TRRIGATION, DR41NAG£, 
FARMING, SOIL FERTILITY, AND BOIL MANAGEMEN'l'o • .:. , ' . 

I• 
2. 
3. 
4. 
5. 
6. 
7. 
8, 
9. 

• ' ' : • ) • ' - • ,· ', "! ,·. ! 
THE,SOIL SURVEY GIVES A SOIENTIFIC BASIS ~OR LAND USE 
SERVES AS AN INVOICE ,· .·.· •·· · ·,, - ·' ' , .. • • ... ··· 
GIVES THE FARMER INFORMATION ON SOIL MANAGEMENT 
AIDS NEW SETTLERS IN SELECTING LAND ~NC CROPS 
FoRMa.A BASIS.FOR INTRODUCTION·OF. NEW CROPS.·' ' .. 
Is A GUIDE TO RECLAMATION REQUIREMGNTS•oR'FEASIBILfTV'; 
GUIDES THE COUNTY AGENT IN ADVISING SETTLERS 
Is usr;;FuL IN 1,.oCATING HIGHWAYS •:, : ··:- ,., .-· .. • • ·· 

,, 

'. 
., 

" ... ( 

., 

'. ·:' 

... 
LAYS THE F;Ol,11'jDATION FOR 'A PERMANENT 'SYSn:M·oF' AGRICULTURE FOR EACH' \ ·' 
SOIL TYPE 

·' 10. ,·FURNISH!OS ·A ·BASIS FOR STUDY ·oF n:RTILIZtR NEEDS AND RATldNALlz'ATION 
OF,ASSESBMENTS · .. -'··· ....... ,, I.• : .. ·· . .; . -. I' - : 

DETAILED solL SURVEYS, IN cooPERA7ION' WITH THE U. S. BUREAU o• Sol Ls, HAVE 
BEEN MADE OF ALL THE WILLAMETTE VALLEY cquNTIES AND JOSEPHINE, COLUMBIA, AND GRANO 
RONDE VALLEY. THE SURVEY OF LJMATfLt..A 'coLINTV. IS. UN.DER WAY, FEASl SI LITV SOIL AND 
ECONOMIC SURVEYS OR LAND CLASS I Fl CATIONS HAVE BE:EN MADE OF MANY Rf;CL*)ATl,O_N PROJECTS 
OF' THE STATE. · : · ' • ., ' ,· ! '·. ~ '' .! ',- - • ! , ' , •· . 

I ' • ' : , • •," • :. '' : " : : 
0
f ', ,' ': • • ' ', ", ' ~ 1 2 , :. ,' :.,[ ' I 

THESE SURVEYS GIVoE AN INVOICE Of" $OIL .. R1;:souimr:s; ARE HE:LPFU.L 'i'N .ADVISING'. •' 
FARMERS AND SETTLERS, OR IN LOCATING HIGHWAYS, RECLAMATION PROJECTS OR EXPERIMENT 
FIELDS OR COLLECTING REPRESENTATIVE SOILS FOR ANALYSIS OR PLANT-HOUSE FERTILIZER 
WORK, CALCULATED TO DEVELOP PERMANE~T SVSTCMS o• AGRICULTURE FDR EACH SOIL TVPEo 
WHEN MAPS ARE PUBLISHED, THE FARMER MAY LEARN WHICH TYPE OR TYPES OF SOIL COVER 
Hla FARM, WHAT HIS GENERAL COMPOSITION Is, CROPS ADAPTED, AND METHODS OF IMPROVE
MENT. THE DETAILED SOIL SURVEY GIVES A aCIENTIFIC BASIS FOR LAND USE • . . . .. 

- . ~ 



f~ RE'.CENT YEARS THE STUDY OF SOILS HAS O~~t TO BE A DISTINCt SCIENCE• THIS. 
NEW:solL scl'e:NCE ~ERMITS SOIL. CL!IJJS}Fi"CAT,l?N l.'.'1.-"!'PfRMANENT WAY• IT MAKES AVAIL-
ABLE TO THE LANDOWNER OR FA,RM'ER solL MAPS·1'REPORT'S, AND BULLETINS, ~y WHICH GOOD;', 
ME0'1uM, AND i>ooR' soi L AREAS cAN BE REcoGN1 zE:o." IN ·THE PAST, G'REAT EcoNoM1c WASTE 
HAS RESULT'e:D FROM Mi SP LAC I NG' ORC

0

HARDS OR OTHtR PLANTINGS ON SO I LS UNSUi TED TO THE 
PURPOSE. THE so'I L SURVEY' HEL'F'S' IN "TAKI NG 

0

THE 
0

GUESS WORK OUT OF AGRICULTURE." ' 
• ,, • • • • • l • '·: • 

A MODERN VIEW OF. so·1L· Is' T'o REGARO: IT 1AS''A"NATURAL REA~TIVE BOOV WITH DEF-" 
IN I TE CHARACTER

0

l STl CS 'DEVELOPED UNtlER 
0

THE i°i>JFLUE'NCE OF CLIMATIC AND RELATED BI o
LOG I CAL ACTIVITl

0

Es.· THE AMOUNT 'oF NATURAL'"LEA-CHING '011GANlc MATT\o:R' i>.ccuMUL"1TION, 
AND RELATIVE NUMBERS.AND ACTIVITIES OF Ml'bRO-ORGANISMS OF THE SOIL ARE DETERMINED 
PRIMARILY SY THE MOISTURE SUPPLY, TEMPERATURE, ANO OTHER CLIMATIC CONDIT19NS UNDER 
WHICH THE SOIL MATERIAL H'As WEATHERED INTO soiL.··' . . . . I • 

• ' • ••• " 'i • • • .. • .... 

SOIL MAY BE REGARDE0° AS' HAVING' Vou'rH; MATURITY, OR AGE. A YOUTHFUL SOIL MAY 
HAVE A FLESHY CLAY COVERING· ON A SKELETON OF1 MINERAL PART,ICLE'So WITH MATURITY IT 

'LOSES THE CHARACTERISTICS OF THE PARENT MATERIAL AND ACQUIRES THOSE IMPARTED BY 
THE F'1 NE JELLY-LIKE WEATHER

0

EO PART I OLES, TH"E' NA
0

Tulm OF WHICH VARI ES ACCO RO I NG TO 
THE CLIMATIC ZONE UNOER WH(CH 'oEVELOP;EO• 'WE''ARE LARG-ELV' INDEBTED TO RUSSIAN SOIL 
SCIENTISTS FOR LAVING TH'E BASJ°S •bF A NATURAL, LOtllCAL CLASSiFICATION OF SOILS OF' 
Tl-IE WORLD INTO CLIMATIC GROUPS,' 'MoOERN e'oi'L'sCIENCE IS THE STUDY' OF' THE ORIGIN• 
DEVELOPMENT 1 CLASSIF'ICATION 1 CHARACTERISTICS, ANO UTILIZATION OF SOILS• 

. ·so 11.. SC l'E'NCE' Is J}t F'F'ERENT° Fl10M G EOLOGV 01f CHEMISTRY I. JUST' AS Sb I LS_ ARE' DI r-
f'ERBNT FROM. ROCKS' dF' THE EARTHls CRUST,· FOR 'rHE FOLLOWING. 

0

REASONB: 1 'l ! .' '. . 
, .. :: .... '<·:· .. ·, :· '.,',.\1··~~'.'!· .'";\'.:~:.····.'.I.·.·, 

. 1·. Sdi LS' ARE MORE REGULARLY OISl'RI BUTED OVER 'cLiMATl'c ZONES OF' lrH"E EAR'rHrs'' 
suRFA.-OE 'THAN ARE THE- KINbs el" RocK·. "THE SAME so1L MAY cbVER SEVERAL K'11'ios· oF' Rock 
ANO SOIL MA'rE'.RIAL; .... '' • ' . ' 

• •I ! • ; 1' o 

2. SOILS HAVE CHARACTERISTIC COLLOIDAL, OR JELLY-LIKE CONSTITUENTS CAP~BLE 
OF' ABSORBING A!>JQ R.ETAINING LIME (CALCIUM) AND OTHER BASES." ' :: . • . 

~ 0 

• t ! ' 0 
o ' : • ' ' ' ' ' ~ ' • ' \ t 0 : > I , : '• 

3. MATURE solL MAY HAVE A cHARACTER1s'rlo'LAVEREo ARRANGEMENl' OF ITS· PRb~ILE 
AS EXPOSED BY FRESH VERTICAL CUTS, SOMETHING LIKE A LAVER CAKEo JN THE SOIL.PRO-
FILE THERE IS AN. A LAVER, OR SUR

0

F'ACE SOIL; THt B LAVER, OR SUBSOIL; AND THE 0 LAVER, 
OR RAW SOIL MATERIALo ;' I : • 1 • ' • ' • 

: l ; .: I ~ • '.' 

4, SolLs"H'AVE A CLOSE ASSOClATolON' WITH' THE' Bl'OLOGICAL LIF'E OF' THIS CRUST. 
• ' ' ' •.' • . I ' • ; 

5. THE METHObS BY WHICH SOILS ARE STVOIED ARE NECESSARILY DIFFERENT FROM 
THOSE OF CHEM'ISTRY OR GEOLOGY, " '' · I' . . • 

" . ' . "' 1 ~ ~ ,: ; 

• THE PROF'I LE OF A MATURE SO I L 1 WHICH HAS COME'. ABOUT AS TH.E RESULT OF' CLIMATIC 
CONDI TIONS 1 INCLUDES ALL THAT MAY BE SEEN IN· A FRESH VER'rlCAL CUT THRbUGH THE 
SOIL AND INTO THE UNDERLYING MATERIALS. FIELD 6TWOV.MAV WELL INCLUDE THE STRUC-
TURE PROFILE', TEXTURE PROF'IL-e:,: COLOR PROflLE:,'REACTION PROF'ILE 1°ANO ORGANIC MATTER 
PROFILE. Moo'e:RN BOIL CLASSIF'H:'ATION ·1s BAS-ED UPON THE CHARACTERISTICS OF' THE SOIL 
l'TSELF', AND NOT UF'ON THE F'ORCE:ls o'R CONDITIONS PRODUCING rHEM •.... - ... . . •• 

. ! • ' f : • ... • • 

•: PROOF OF' 'rkE RELATION OF' sb 1 to CHARACTER I sT.1'cs td cl.IMA"rE Is AFFORDED t N THE'· 
GREAT so IL ZONES OF' Russ I A ANO THE WORLO. • . ' . 7 ' ' ! .. I' ' 

I. THE BLACK ·( TscHERNOSEM°) AREAS 
OITIONS AS DETERMINED BY, PRECIPITATION 
OF ROCK. . !·- ... · 

OCCUPY REGIONS O~' SIMILAR 
ANO T

1

tMPEPAi"uRE ~ANO COVER 
' : • • r : ' 

l • ,. . .. . . ' ~ : i . . . : . ' ~ . . . ' .. ( 

MOISTURE CON'- , 
DI f"F'ERENT KI NOS 

" 
2, ·THE "·FAT" ·oR fHlck 'BLACK EARTH IS. 'IN T.HE.CENT.RAL PART OF THIS BROAP. 

NORTKEAST: SOUTHWEST· REGION AN'D HAS A MAXIMUM OF ORG.ANIC. MATTER.' 
' .... ~ 

:S I NOi VI OUAt. AR8AS 'OF' BLACK 'EAR'rH MAY •8E'~FOUNO 'oN MbUN"rAI N SLOPES 
VATIONS' THAT' HAVE A CLIMATE SIMILAR TO THE' MAl'N BLYl°CK EARTH AREA. 

~ ., ' ,. .... . ! ' . , 

AT ELE-
: •. t 

' ! 

4.· VEG"ETATloN TENbs To cHANGE 'rHe otsAPPEARANCE"DF'' 'rHE: El'LACK EARTH·; '.... · ·' 
. , "':. . . • . . · ·. I ; '! .' ·, \ I "~ ' · I ' ' ' · • 1 ~ ~ 

.. s... S 1 Mr LAR BLACK· e:AR-TH ·1 s· PO UNO 1 N VARI ou's ·cbN'r 1 NEN'rAL A.REAS THROUGHOUT THE ' 
wo~wo~" THE BLACK nPARKtLANo.Tl Of:'" 'SASKATCHEWAN' AN-o' THE NORTH PRA?I RI E REG I ON or TH"E '; 
UN I TED ',STATts' ARI! dF' TH I If" Kl Nb." ., N SoutH\~MER 1 ·cA BLACK E'AR'rH "OCCURS IN ARIOENTHfr' .: 
UNOER 81M·ILAR CLIMAilC CONOftT.IONS. •·w" '! .i :• • -· .·f',. 

, r •., • " • l '', 0 I ,_? • • • •, '1 •, • "', ." ' , .• 

THE DEVEL-OPMENT OF' GRAY 1 ASHY,· OR 'SO-CAL1..EO' PbOSOL' SO'I L MAY SERVE' TO ILLUS-· ... 
TRATE THE >"ROCESSESI THAT GIVE 'E'.XPRESS I ON 'ro 'cHARA'CTER'I ST I cs OF' so IL AS A NATURAL' 

0

BODV •• SUCH SOIL DEVELOPS UNOER COOL MOISTURE CONDITIONS AND.CONIFER VEGETATION 



AND occuRll 0.ALONG, THE NQRTHEASTERN BOUNDARY OF' THE UN-, TED STATES F'ROM Mr NNESOTA To -. 
MAINE-AND IN NORTHERN EUROPE,· A YbUNG SOIL OF YHIB KIND DEVELOPED F'ROM. A MATE:RIAL 
WELL SUPP,L

0

I ED WI TH L'IME WI LL HAVE A DEEP HUMUS LAVER. AF'TER THf: CIME Is LEACl-iED ' 
F'ROM THE ilURFACE UNDER THE INF'LUENCE OF' ORGANIC ACIDS F'ROM THE CONI F'ER LITTEf<j THE 
PHVSl,CAL PROPERTIES OF' THE SOIL ALTER AND DETER.lbRATEo WHE'N THE LIME CQNTENT OF' 
THE SURF'ACE BECOMES LOW, THEN THE HUMUS LAVER BECOMES' SHALLOWER F'ROM BELOW AND A' 
LIGHT GRAV•. ASHY LAVER IS FORMED WHICH IS Hl'>H IN SILICATE. IRON ANO ALUMINU,M ARE 
LEACHED DOWNWARD. AND .THE' IRON PERCIPITATED' IN THE SUBSOIL.- WHE:llE L'IME IS BTl·LL 
PRESENT, THt'.sorL 1,S NEUTBAL IN REACTION·, GIVING RISE TO AN IMPE.RVIOUS HARD-TPAN'• : 
WITl-1 IMPEDED DRAINAGE, F'O,LLOWED BY THE DEVELOPMENT OF'"A SWAMPY CONDITION. HE' 
HuMus· 1 s P.O.RTLV LE'ACHED ouT BUT MAY AccuMu'LATE TO 'soME' ·EXTENT BY PREC IP IT

0
AT 1 ON IN 

THE suBso1L. THE PINE-'covERE• so1L ALoNG.'THE RciosEvE:Lt H1tit1wAv· souTH .-RoM BANoo'N, 
CLASSED AS BLACKLOCK LOAM, SHOWS THE CHARACT'ERISTICS OF' THIS GROuP OF' 'sol LS, AND' 
THE LAVER OF' IRoN ACCUMULATION CAN BE DISTINCTLY SEEN IN THE F'RESH ROADSIDE CUTS 
ALONG THE NEW HIGHWAY. · l,IMING 'SHOULD JMP'flOVE 'sucH"LAND." "' ; · • ' ·• . , . . . . ' . ' ' . ,' . - ,' ' . ~ ·. ' ' ' . 

DEVELOPMENT OF' OUR RED;"oR, t.ATERITIC. so1t.s UNbER-WARM HuM'lo coNolTIONS is 
ACCOMPANIED BV t.os'13 OF' SILICA, THE MAIN' CONSTITUENT OF' GLASSY SAND' ~!JO T~E IRON 
AND ALUMINUM RES I DUES R~A IN ANO MAY F'ORM !'RON' P

0
ELLETS "o'R 

0

1RON CRUSTS. THES'E RED 
so 1 Ls. A.RE F'R 1 ,o.BLE; ABSORil ,,;0·1 sTURt · Re:Ao·n:.Y, Afie:' CAPABLE oP BE r NG. wofiKe:D WHEN WET, 
ANO RESIST E.Ra.p~·1vE F'ORC~s .... ii·~·. ·:,i, ·.:':•'."·~. ·=i.!~ .... "' ·:: ... / ~:···1 1 :.-, ;• .... 

_ SOIL MAT.UfllTV Al'/D !jVEN, D_t;G,ENERATl_O"! MAy, F'OLLOW DEVEL,OPMENT OF' HIGH AC_l,D\TV 
oR HIGH ALKALl'Nli;v. AN 11C'10.-cL,AV _ofl AN '\LKAt;INE',-"so,01µM-CLA\'." MAY DEGENERA'Ti;; INTO 
ITS CONSTITUE'NT OXIDES AND THE'S0°f'L 't.osE' ITS BASE ABSORBING CAPACITY. LIMING MAY 
BE fiUNDAMENTAL TO CONSERVE TH,E PROD~CTI l(ENf'._SS O_F" TH_E .SO IL AND TO PREVE!'lT ,MARKED 
0 ! F'F'EfiENT I AT.I ON, OF THE SQ.IL B'ooy .l,NTO LAV ER'S . OF' wroi;:LY ,CONTflAST I NG PROl"ERT_I ~s.' 
AB_NORMAL IN 'CHARACTER AND suo'NORMAL IN PRODUCT I \/ENESS.. SucH ARE". THE MODERN youN
DAT IONS UPON WHICH SOIL IS CLASSIF'IEDo 

THE GREAT 
F'V I NG PLANTS, 
THE,GENUS, AND 

sdi'l.·'PRDvil-ic'Es 
0

0F. THE WOl'lL
0

ri. c;:b,R~cs,joNd .TO Tl-!E ORDERS IN 1CLASSI- •. 
THE SOIL ~ROUPS CORRESPOND io 'PLANT F'AMILIES, THE SOIL SERIES IS-. 
THE SOii,.. TYPES CORflE;SPOND ,TO .THE PLMJT ~ES, 

• . • •'' •••• ' .r -

THE SOIL TVPf; l"S THE UNIT OF sdr'L ct.'.r:s,slF'fCP:TION, IT.HAS A'CDll!PO!lND
0 

NAME'.; ' 
THE FiRST PART 1NotcATES THE'. sf.:Rl£S oR PRnF'ILE cHARA'CTE'.R

0

1ST1cs; THE L.ATTER THE 'I 
D'E:GREE oF'rl"INENEss. ol'l TEXTURE, FeR•'El<AMP.LE:I DllvTo~ ·stt.TT-':GC.AV"LDAM INotC.ATEs TH•T"' 
THE SOf L 8ELONGJ3 TO ~HE WET, GR.AV 0AVTOI'.' qERI Eej, COMMONLY KNOWN AS WHITE LAND1 ANO 
THAY THE TEXTURAL TYPE 16SILTY 1cLAV LOAM, 'SOIL'STUDIES AND SOIL MANAGEMENT To 
IMPROVE _AN.D. CONSERVE .~RO DUCT I VENESS Bl-jOULD BE BASf;D ON. TH£ SO IL TYPEo RESULT,S 
SECURED wrTH ONE SOIL TYPE OR THE TYPE OF' ONE SERIES MAY PROVE A MISF'IT WHEN ATTEMPT 
IS MADE TO APPLY THEM TO OTHER SO IL TYPES QUI TE DI F'F'ERENT

0 

IN CHARACTERo THE MODERN 
SOl,L SURVEY AND CLABSIF'ICATION LAYS THE F~UNDATION F'OR INTELLIGENT DEVELOPMENT, USE, 
AND CONSERVATION OF' ou.R, eio IL:. RESOURCts. ' . " .. '. : .. "' - ' . ' , . 

THE I Nol ANS MADE RELATI ve:i..v SMALL use: dF' THE so IL, . 'As VET THE SUCCESSORS 
HAVE ONLY SCRATCH£D PART .off THE; SURF' ACE•' 'IT :1 s !;:ST JMA\E'D THAT THE so I LS OF' THE -
WILLAMETTE VALLEY ARE CAPABLE OF' SUPPORT I NG TWO Ml LLfON PEOPLE ACCORD I NG TO AMERI
CAN STANDARDS OF' LIVING, HIGH PRODUCTIV~ VALUE CAN ONLY BE REALIZED NOW WHERE THE 
SOIL IS.PROPERLY MANAGED AND IN SUITABLE CROPS At-;9 IS PROPERLY F'ERTILIZED TO .PERMIT 
ECONOMIC PRODUCTION'OF' WUALITV PRODUCTS. • 

\ . '· . 
EXPE~IENCED GROW;:Rf) WILL, REQOGNl?E FROM THE,SOJL MAP THAT.THE BRIGHT RED HILL 

SOILS OF THE AIKEN AND~VMPIC BOIL SERIES AFF'nRDING Goob DEPTH AND A PROPER'SITE 
ARE BEST ADAPTED To NUTs ANo'sTONE ~RUITs; THAT.THE BRoWN WILLAMETTE sER1e:s OF' THE 
MA IN VALLEY F'LOOR IS A GOOD GENERAL PURPOSE SO IL, \VH I LE THE CHOCOLATE BROWN 'CHEHALIS 
SOILS OF' THE SECOND BOTTOMS ARE WELL SUITED TO PRODUCTION OF ALF'ALF'A• CORN, HOPS, 
INTENSIVE SMALL FRUITS AND V~GETASLES ·~HErif SUPPLIED WITH Sl,IPPLE:l1ENTAL IRRIGATION., . ' ' ' . . . 

. THE SOIL SURVEY OF' Wt,LLAMETT£ VALLEY, CQVf!'.Rlt-;G N<;:ARLY 7 ,000,000 ACRES GIVES 
AN INVOICE OF' ITS SOIL RESOURCES, FROM (T WE LEARN'THAT OVER HALF' A MILLION ACRES 
Is so SITUATED AND OF SUCH A dHARACTER THAT 't;: COULD' BE GREATLY' IMPROVED BV sul>
PLEMENTAL IRRIGATION, THREi;:-i:ouRTHS OF' A,MIL~IQN ACRES.COULD, SE R~C\.AIMED OR 
DOUBLED IN PRODUCTIVENESS BV ORAINAGE'IN'THtS'VALLEV, AND F'OR THESE WET SOILS 
DRAINAGE IS THE F'IRST fi:SSENTIAl, ,IN l,r.li;'RO~EM~NT, _ABOYT I ,000,00 ACRES_NJFED LIM-
ING. THERE Is, OVT?.ID~ OF Tl'iE NATIONAL"F;ORE:STI';, OVJ;R ~.ooQ,000 .. ACRES OF' F'OOTHILJ,. 
LAN9$• l,J00,000 OF''VALLEV 'FLOOR AND 650,000 0~ STf'lEAMBOTToM SOILS. SOME 2,000 

·ACRES IS PR I MAR\ LV GRA.ZI NG LANO BEST UTIL'I ZED BY SH~¢P; i;oR T\'{E M\lST PART', We: HA)/E 
A LARGE PROBLEM IN IMPROVEMENT OF GRAZING LAND •• iT rs·B~LIEVED BEST TO DEVELOP OUR 
GOqD, f,.Al)lDS F'IRST F'OR ,A(ff.llCUl.TURAL l,ISfi:, .l.r IS CERTAINLY BETTER AND CHEAPER TO MAIN
TAIN THE. F'~RTIL1TY, OF 'GPO? ·s?~LS THA!'J TO REST9R~Pf300UCTJVE:NE:SS' IN EXHAUSTED LAl)ID-. 

~ . - ' 
" ' 

,'(I, l ., '• • 

..... 1_2-



IN ONE OF' OUR EXPERIMENT rlli:LD'S'ON A R'El'.I<liSEN•TATIV<: VALLEY F'LOOR SOIL TYPE 
Af"TER F'I F'TEEN YEARS OF' CONTINUOUS CROPP.I NG .. 'tHE:"v'1 tt:o HAS F'ALLEN BELOW THAT RE-
QUI RED TO PAV PRODUCTION COST, LEAVING NOTHING FOR TAXES OR INTEREST pN INVtS"ME*T• 
ON ADJACENT PLATS WHERE A THREE-VEAR RO TAT I ON WI TH LEGLJl'.'.ES AND MANUR 11\!G, EACH RO
TA'!: I ON t'J,A;l BEEN PRACTICEP,•THE FIFTEENTH CROP WAS \llORTH'. $t20 AN ACRE AND LEF'T A 
NET PROFIT OVER PROpUCT I Of'I cos;rs' ,REPRESENT I NG ·6000 INTEREsT"O"'l· ,.;· pROOUOT I VE VALUE 
OF' A FEW HUNDRED DOLLARS AN ACRE• CROP ROTATION HAS BEEN 85 PER CENT, HAS EFFECT 
AS COMPLETE FERT I L.ltzER IN f' I FTEEN VEAR V,I ELD 1:R I '\_LB, WI !fK Fj'f:RRESJ;:NT A.TI VE ,WI LLAMETTE 
VALLEY F9LOOR, so IJ-S • .. J I' ~ M., • - ' t .. . . . : • 'M . •• ~.. . • 

• • • • • ""': ':""1 !'"',, '"'t: '!"''...: :, • ....... · • •,·I '.' .. 

• , . PROGRESS. OF SO IL .SUR\/E¥. · \ . . -~: \' :. 
, I N OREGON • .' '. •• , ,· . : •. , .. 

·. DECEMBER' '1935' "av·· ,· .:. 
I ' I"• ' • • 

. : w.~ L. ·r;oviER·s: ... - ·; ·• ~:·:_' , ·, .. " 

TABLE 1: .· okTAILED. s01L siliv~vs MADE p'R.101<' TO '19!7 

LOCATl pN . :·". .. : 
, , 1 - • I '~ • ' .. 

I ' .. 
BAKER CITY AREA , .. 

· Coos-MARSHF'i'ELb AREA : 
-: t ~ . ' ~ '• 

·'HdoD RIVER~WHl7E SALMON' ·R l'VER 

JACK SON-MEDFORD AREA 
'.' 

KLAMATH' RECLAMATION PROJECT AREf' 

SALEM AREA 
': 

SIX STUDIES . 

. ' ;, PA'rE' MADE 
' • 'I ; ', { ' • ) ~ •, 

. .. •· 
; . .. 

"' ·L 90'3 
. ' 

• ·1909 
· .. l I 

' . 
1912' : ' 

)'911 ' · .. ' . . . ' 

1909: 
' ' 

' - " .. 
'! •. 

1903' 
" ' ' 

., 
:• I 

... 

" 

•'' 
I ; L 

... 

'101,120 

627','roO '. 
72,000 : 

343, 160 

159 ,360 

181,624 

I ,489, 664 

' TABLE 2 .• DETA I L'ED '.i::OOPERA]1,VE .So l.L .PLJRVEYS MADE SINCE t917 '_· " 
I •' ,' 0 o • > • \ ' , I 0 • o ' M O 

LOCATION DATE MADE 

I 
BENTON Co UN TV 1920 ., 
CLACKAMAS COUNTY 1921 

; , I 

CD LUMB I A' COUNTY !. . ' ''1929 
·'·.' 

LINN COUNTY 1924 
" ... ' 

... . '··. 
MARION COUNTY. 1927 

Mµ ~-T~~MAH ' 
••I 

•! • \ . 
COUNTY.· . ,, .. '.-. ' 191:9 

Co.UN TV 
'. 

POLK 
'. 

1922 

JOSEPHINE COUNTY ' ·: 1919 
,. . . .... 

THE EUGENE AREA . ,. 
THE GRAND RONDE VALLEY AREA 

WASHINGTON COUNTY 

' . ' ' : i 1925 

, .. ' ' 1926 

• 1919 ' .. 

y AMH I LL COUNTY : ' '. : : . : ' '' ' ',• rn·1 r.. ·: . : 
: . ' ·. ' • . . • . I ·•· ~ ' : I • : -, •• 't • .. I • •. : .1 ... .. 

LJMATrLlJIAREA (125,0()() Ac: VET .TOI MAP) "._.. ; '' ''1931-5 · ;-: 
, , ' ' • • , ', • • r ~ , • I , ' \ 

fWELVE STUD I ES 

-13-

" 

AREt SuRVyVED 
; ACRES 

~14, 720 '. 
'! .. 

623,360 

421', I 20 

977,920 

542,0SO 

209,.920 

476, I 60 
. ' .. 

. 4?9,600 

630,'720 

134,960 
'I•• 

.:4:s1 ,840 

445,440 
,, 

I ,000,000 
' '" 
7 ,088,640. 

" 



K~Y TO WILLAMETTE VALLEY SOILS. 

DEF"I N 11: I O"!S: 

THE SolL PROF"ILE INci,uDES ALL.THAT MAY B~E SEEN.IN A F"RESH VERTlqAL cur 
THROUGH THE SO IL LAYERS AND INTO· THE UNDERLY I NQ E!O IL MATER I Al.o 

... ' 
Sor L HoRI zoNs - ARE LAYERS. oR -SECT1'0NS OF" 

DEF"INE'i5'""'AND LYING PARALLEL TO THE SURF"ACE, LIKE 
THE 'sol L. PROF"! Le:; ,MORE OR LESS WELL 
THE LAYERS IN A CAKE• 

SOIL GROUPS - WILLAMETTE VALLEY SOILS HAVING MOST TN COMMON F"ALL INTO THREE 
lllSTINCT°GROUPS AS F"OLLOWS: 1 . " ', • • 

A. RECENT ALLUVIAL SOILS, OR YOUNG
0

SOIL& OF" THE RIVER AND STREAM BOTTOMS WITH 
RATHER UNI F"ORM PROF"! LES ANO F"Rl'ABLE SUBSO'I LS 

B. OLD VALLEY FILLING SOILS OF" THE MAIN VALLEY F"LOOR, INCLUDING F"AIRLY MATURE 
SOILS WITH MODERATELY COMP~CT sueso14s. c. RESIDUAL HILL LANDS co•~POSED OF" RESIDUES OF" ROCK MATERIALS WHICH HAVE 
WEATHEREO !N PLACE, 'ANO OF" VARI ABLE DEPTH. TO PAREl\/T RO'CKo 

.~. . . .... ·:;: .· : ..... -·~· . . . ;',_ .... ·~·.: •, :·· .-·.-· ::- ' #··~ ...... -
.. SOIL SERIES - INCLUDE DIFFERENT MEMBF.RS Of' ABOVE GROUPS HAVHolG SIMILAR 

( Jl RA'NG°E OJ; COUOR, (2) SUBSOIL, (3) TOPOGRAPHY.,. (4). DRAINAGE, (5) .ORIGIN, .l\NO .. -
(6 AGRICuL\URAL VALUE. EXAMPLE: WILLAMETTE SERIES - 19 THE 9ROWN 1 GENTLY UNDULAT-
ING, NATURALLY DRAINED SOIL IN THE OLD VALLEY F"ILLING GROUP. ',. :: ' 

SOIL CLASS - SOILS OF" SIMiLAR DEGRFE Of' f'INFNESS OR TEXTURE MAY BE GROUPED IN 
A CLAss;-A'SC'i:AY LOAMS. SOILS ARE MIXTURES OF" PARTICLES VARYING IN SIZE AND SHAPE, 
SOIL PARTICLES INCLUDE (I) INORGANIC MATTER ANO (2) ORGANIC MATTER,' 'THE PRINCIPAL 
CLASSES OF' so• t..S ARE: , 

SANDS - LESS 'i:HAN 20 PER CENT CLAY · ,.· 
SANDY LOAMS - 20 TO 50 PER CENT SIL']° AND CLAY 
SI LT LOAMS - 50 PER CENT OR MORE SI LT, 20 PER CENT OR LESS 'CLAY. 
CLAY LOAMS - 20 TO 30 PER CENT CLAY 
CLAY 30 PER CENT OR MORE OF" CLAY " · • 
PEAT - 50 PER CENT OR MORE O'. ORGANI~ MATTER 
MUCK - 1.5 TO 50 PER CENT ORGANIC MATTER PLUS MUCH SILT ANO CLAY 

" - • CLAY" PROPERTIES .. P~EO~M •• N~~~ ~~ER ~~~s·~--~-;-·~;H~~· CONSTIT~-~N~~ ~~~ .. CLAY 'i:Er,fos 
TO COATTHE Mr°NERAL PARTICLES OR F"ORM A F"LESHY °COVERING F"OR THE RELATIVELY INERT 
MINERAL SKELETON OF" THE SOit,. 1.T IS VERY F"INE, POR_ous, PLASTIC, STICKY, HAS GREAT 
SURFACE AREA AND ABSORPTIVENESSo 

.!il.!::I. PARTICLES ARE LARGER THAN THOSE Of' CLAY YET.TOO FINE TO DETECT WITH THE 
FINGERS. (T F"ORMS THE GREAT BU~K Of' AGRICULTURAL SOILS. 

SAN~ll. ARE DIVIDED SY Sl~V~~ INTO COARSE, MEDIUM, FINE AND VERY F"INE GRADES, 

. SOIL STRUCTURE REF"ERS TO THE ARRANGEMENT Of' SOIL PARTICLES: CRUMB STRUCTURE 
OR GOii'i'l'flLTH OCCURS WHERE PARTICLES ARE STUCK TOGETHER LIKE POPCORN GRAINS WHEN 
SYRUPl"s USED TO HOLD THEM IN BALLS, 

PUDDLED STRUCTURE OR 11 RuN TOGETHER" CONOrTION IS MORE LIKE CONCRETE. 

THE SOIL TYPE IS THE UNIT OF" CLASSIF"ICATION BASED ON (I) ORIGIN (2) TOP
OGRAPHY,·'('3}"vEGE'i'ATION, (4) STRUCTURE, (~) PHYSICAL COMPOSITION, (6~ COLOR, (7) 
N(ATl,!RAL_ORAINAGE, (8) AGRICULTURAL VALUE (9) CHEMICAL REACTION AND COMPOSITION ANO 

10) ORGANIC CONTENT. ' . 

NAMING .Q.E Sot LS - THE NA~1E Of' A SOIL TYPE CONS! STS Of' TWO PARTS 
'(AJ'Tl:iE NAME OF" THE SERIES, AND 
(B) THE TEXTURE OF" THE PARTICULAR MEMBERS 0' THE SERIES 

(SER I ES - ALL OTHER
0

: ~~OPERT I ES 
SOIL TYPE 

• (CLASS - THE TEXTU~t ~f' SURFACE so IL 1. 

' ' 

EXAMPLE!' (~) DAYTON+ (s) SI.LT ~OAM, MAKES DAYTON SI LT LOAM SOIL TYPE {A') se:Rle:s"' 
NAMES ARE TAKEN F"ROM THE LDCALl<Y WHERE THE S~RIES IS F"IRST MAPPED.AND DESCRIBED. 
THE "WHl'l"E LAND 11 WAS FIRST MAPPED IN DAYTON PRAIRIE: • (B) SEVERl>.L TEXTURAL:'ci.:i>.ssits 

· MIGHT OCCUR AS DAYTON. SILT LOAM OR DAYTON -CLAY, ETC~· - - • ... · -- ., ~ 
:··: ~ . : . , .. ' .. 

::: ' :1 .• : .. ... 



GROUP SER I ES Sol L SuBso 1 L DRAINAGE 
AcTUAL A. 
SHOW'.' IN 

SOIL BURVEVS 

A. RESIDUAL SOILS (HILL LANDS) 

1. DE'.Rl.VED 
AIKEN 
0LVMPI C 
POLK 

FROM IGNEOUS' ROCKS 
REDDISH-BROWN ON RED 
RusTV-E!RoWN. . : . · Rt:oo 1 si+- BROWN 
Rr cH REDD 1 s1+- .. 

DULL RED BROWN 
BROWN CASCADE 

(OLYMPIC SUR. 
MELBOURNE sue.) 

VIOLA GRAYISH-BROWN 

• YELLOWISH-BROWN 

11.: DERIVED FROM 
SITES 
MELBOURNE 

C'ARLTON 

SEDIMENTARY ROCKS 

VELLOWl·SH-BROWN I DRAB 
MOTTLED 

·REDD I SH-BROWN·.. · YELLOWISH-RED 
BROWN TO. LIGHT · · YELLOWISH-BROWN 1 

BROW~ · '· ·; MOTTLED 
Ll,QHT GRAVl:SH- ... L:mHT GRAV.,!JRO\'IN' "" 

1' E)ROWN . ' • ·~ . 1 I .... STL£0 

Gooo 
GooD 

GooD 
'Gooe> 

'P-00R 

Gooo 

GooD 

FAIR 

' : ~ -~ ·.. . ' - . . .. .. ' .... 
283,264 

; ., 598,304 

30,912 
85,760 

'26,428 

. 39,680 

377,856 

76,608 

'• I I I. MISCELLANEOUS GROUP 
ROUGH STONY 

. • .. . ~· . ' . '.' i 
I .. t •• i' 

: 

. LAND . ' 
"• RoD,GH BROKEN. 

AND STONY 
LANO 

ROUGH MOUNTAIN
OUS LAND 

. ~ . 

TOTAL 

B. RECENT ALLUVIAL llill '<:RIVER ANO STREAM BOT~~M .LANos'}; 

I, DERIVED FROM BASALTIC AND SEDIMENTARY ROCl<S 
CHEHALIS • CHOCOLATE-

(2No BOTTOM) sROWN 
NEWBERG 

(lsT BOTTOM) 
WAPATO 

BROWN 
DARK BROWN 

COVE (BLACK 
STICKY) BLACK 

WHITESON (BoT-
TOMLAND, 
WHITE LAND 

SAUVl E . : 

COLUMBIA 

I I. DERIVED FROM 
CAMAS 
TOUT LE 
PEAT AND MUCK 

(BEAVER-DAM) 
RIVERWASH 

GRAV 
· DARK-. 

BROWNISH 
BROWN 

BASALTIC ROCKS 
BROWN 
SU>.TE"°GRAV .. 

. BLACK· 

BROWN, FINER SUB 

BROWN, COARSER SUB 
ORAB TO BROWN, MOTTLED 

DARK, ORAB MOTTLED 

DRAD.1 MOTTLED COMPACT 

GRAV-OROWN I MO.TTLED 
BROWN 

BROWN, GRAVELLY SUB 
GRAV·... • . 

BROWN 

· ' ·" ToTAL. 

C. fJLo VALLEY ·,, LLI NG fil?..!..!& (MAl·N: vti'Lt:EY- ~L~o.R) .. 

i ; DER I VED FROM 
Wt LLAMETTE 
SALEM 
Ht LLSDORO 
SALKUM 

PoWELL 
CLACKAMAS 

SIFTON 
( LOOSELAND) 

VENETA 

BASALTIC ANO 
BROWN 
BROWN 

SEDIMENTARY ROCKS 

BROWN 
REDDISH-BROWN 

REDDISH-BROWN 
DARK (GRAYISH) 

DARK :lROWN' 
BOOTY 

YELLOW! SH-DROWN 

LIGHT BROWN, FIRM 
LIGHT BROWN 1 GRAVELLY 
LIGHT DROWN, SANDY 
DULL REDDISH-DROWN, COM

PACT WITH SOFT GRAVEL 
YELLOWISH-DROWN,F"RIADLE 
DARK GRAvtsH-OROWN, 

GRAVELLY 

BROWN 1 GRAVELLY 
PALE, MOTTLE VELLOW

QRAV, COMPACT WEA
THERED GRAVELS 

-15-

'. 

5,440 

140,032 ... ,. . 
W55,680 
6,cl9,964 

GooD 

RAPID 
PooR 

PooR 

RESTRICTED 

PooR 
GooD 

GooD 
RAPID 

GooD 
GooD 
GOOQ 

GooD 
Gooo 

RESTRICTED 

RAPID 

FAIR 

218,715 

99,008 
202;752 

29,440 

8,960 

24, I 92 
10,816 

36,736 
3,840 

5~888 
. 14,080 
654,42'/ 

351,680 
59,584 
12,224 

25,792 
46,912 

31 ,232 

10,496 

18,368 



. . ACTUAL A • 

GROUP SERIES SolL Sunsol L DRAINAGE sB~£1'11/!u~~EVs 
: : 

AMI TV (HALF"- YELLOW I SH-GRAV, 
277,568 WHITE LAND) GRAV-ElROWN MOTTLED RESTRICTED 

DAV TON (WHl,TE • DRAB' MOTTLED. 
183,296 LAND) GRAV COMPACT - : Poon 

CONCORD (DAV-
TON lltJRF". ON 8ROWN1SH•GRAV YELLOW! SH-GRAV 

' 29, 148 AMITY sue.) MOTTLED • POOR : 
HoLcoMa BROWN TO GRAV:". GRAV DRAB, MOTTLED . •' 

ISH OROWN COMPACT 
" .. PooR 52,032 

COURTNEY DARK 13ROWN 'GRAYISH-BROWN, OL!J I SH-
GRAV MOTTLED, ON 
GRAVELLY susso'1 L : Poon 13,504 

WALDO DULL-DARK .. . r..1 GHT REDO I SH-'-tlfWWN'. 
' ... •· 'MOTTLED:, ·vkllv coMPACT PooR 1,280 .. .. ' ' •, " 

I J ... DER.I VED F"ROM SEOIMENTARV l'iocK : ) . I I ' • 

. , 

GRAND. Rcf.IDE: YELLOWISH- .. PALE, MOTTLED, COMPACT , 
BROWN POOR 51760 

ToTAL 1,11\J,8/6 

TOTAL ACREAGE OF" SOILS MAPPED AND SURVEYED IN THE WILLAMETTE VALLEY 

RECENT SOI LS 
OLD VALLEY F"ILLING SOILS 
RESIDUAL 60 I LS 

654,427 
I, 118,876 
3,219,964 

GRAND TOIAL .· . " 4,993,267 

·~ - :.: .. : 

IT IS WI TH MUCH REGRET TH'AT WE ANNOUNCE' THE DEATH OF" 

MR, N. M. SLOAN,· A .CHARTER MEMBER oF" THE ·Socl<:TV, HE 
. . . 

PASSED AWAY ON APRIL l6TH. HE WAS EXTREMELY INTERESTED 

IN THE SOCI ETV,· lliND 'THOSE OF" US WHO KNEW HIM REALIZE .. 
THAT WE HAVE LOST A REAL FRIENOe .... 

' . ., ; 

,}' .. • ! : .. 
• 1 • • ~. I 4 I . : .... ·1 .. : 

':' . . . ... 
; . . . .. '',' 

- .. ,, .. . .. 
l. .. 

•, : 
,~ ' . ', " ' ·.·. . " . " 

·,· " . I ~ 

I ·. 

' " . ... 

. .. 
... 



FOREST GROVE TRIP 

MAY 17, 1936 

THE CARAVAN WILL ASSEMBLE AT SYLVAN AT 8:30 A.M. THOSE DESIRING TRANSPORTATION 
AND THOSE WHISHING TO CARRY EXTRA PASSENGERS MEET AT S,.W. SIXTH ANO 8. W, YAMHILL 
ST, NOT LATER THAN 8:00 A,M. 

THE FIRST STOP WILL BE AT A ROCK QUARRY JUST EAST OF BEAVERTON WHERE A FAULT 
ANO SLICKENSIDES CAN BE OBSERVED. 

THE CARAVAN WILL NEXT PROCEED N. W. ON THE WALKER ROAD 
ROAD, THENCE NORTH TO WEST UNION ANO WEST TO MoUNTAINOALEo 
FLAT A STOP WILL BE MACE TO OBSERVE THE EVEN-CRESTED HILLS 
ARE THESE HILLS REMNANTS OF A PENEPLANE7 

TO THE CORNELIUS PASS 
WHILE ON THE VALLEY 

MAKING UP THE HORIZON, 

FROM MOUNTAINOALE WE GO NORTH TO SHERMANls MILL ANO ABOUT A HALF MILE EAST 
TO A BASALT CASCAOE. JUST A LITTLE UP STREAM ABOVE THE BRIOGE THE STREAM IS SEEN 
TO BE CUTTING DOWN BETWEEN TWO OIFFERENT KINOS OF ROCKo 

FROM SHERMAN'S MILL THE TRIP CONTINUES UP THE STEEP HILLS TO THE ELEVATION OF 
OVER 3000 FEET NEAR BACONA WHERE A VIEW OF COLUMBIA COUNTY TO THE NORTH CAN BE HAD 
FROM AN EXCARPMENT. FURTHER DISCUSSION OF THE PENEPLANE. 

GOING WEST THE CARAVAN WILL GRADUALLY OESCENO TO THE VALLEY LEVEL AT BUXTON 
VIA THE GREEN MOUNTAIN ROAD, ABOUT 3 MILES NORTH OF BUXTON AT AN ELEVATION OF 
1100 FEET LAVA CAN BE SEEN OVERLYING COARSE CONGLOMERATE, 

THE PARTY WILL STOP FOR LUNCH IN BUXTON. 

fROM BUXTON WE WILL GO A FEW MILES UP THE STRASSEL ROAO'To WHERE THE ROAD 
PASSES UNOER THE TRESTLE• HERE CONCRETIONS ANO FOSSILS ARE QUITE EASILY OBTAINED. 

RETURNING THROUGH BUXTON WE PROCEED A FEW MILES WEST TO A CAVE WHERE CHAL
CEDONY ABOUNDS, 

AFTER PASSING THBOUGH BANKS WE TURN WEST CROSSING THE RIOGE INTO THE GALES 
CREEK VALLEY AND THEN UP THIS VALLEY TO THE GLENWOOD BRIDGE WHERE WORK IS BEING 
DONE ON THE NEW WILSON RIVER ROAD PROJECT. THE CREEK HERE HAD CUT THROUGH COARSE 
•GRAVELS ANO OLO SHALES WHICH ARE FAULTED, 

RETURNING DOWN THE GAL<S CREEK VALLEY WE CAN SEE ANOTHER OUTCROP OF THE SHALE 
AT RIPPLING WATERS, 

THE NEXT STOP IS JUST OUTS I DE FOREST GROVE WHEf<E A PUMACEOUS ERAT IC CAN BE 
SEEN, THE GENERAL LAV OF THE LAND AROUND FOREST GROVE WILL BE STUDIED ANO THEN WE 
WILL DISBAND. 

THE TOTAL Ml LAGE WILL BE AROUND 85 MILESo 
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May 29, 19.36 (Friday) - no meeting in order to permit members t1ho desire to 
leave early 011 field tri:p to 11adras and vicinity. 

June 12,. 1936 (Friday) - Dr. E· f/, r.azell will speak on "GE!!S'i, 

June 26, 19.36 (Friday) - !Ir. Lewis J!C'Arthur, of the pacific power & Light Cc>mpany, 
will address· the Geolof;ical society upon the subject of 
"Topographic l!aps 0 , includint; explanation of how they are 
made, t~eir uses, and tllo necessity for fll.rther work im 
this field in Oregon. 

May 30-31, · 1936 (Saturday.and Sunday) - ~'ossil huntinr, in J,\:l.dras and vicinity. -
Leaders: Lewis Jr, Irving and Josuph V/imr.1ur. 

June 14, 1936 (Sunday) - Coppur Cit;:, Silvt:rstar l!ountain and vicinity. 
Josoph \'/irr.mr and Clair,; Uoldroclge. · · · · 

- L(.adi;rs 1 

July <1--11 - Tho trip to tlw Alps of A,1:1<.rica undbr t;w l0adt..rsllip of 
:or. Donald \'iill~inson prorJiscs to attract r.iany of our l:lem
bc.rs •. nr. 'l''ilkinson aunounc1.s that his part;; will fur
nish meals for $1. 25 a day but tJnt 'tlt1; TIL'!lbt rs· will bc:> 

· exp• ct,,d to assist in dish 'iasi1iilg 

. NE\78 FOT! r:i:IB ·Bt.JI,L~IIT · 

• ' I ' 

. The. PUblication Committuc in addition 'to tho 'f>ditor and: r.iairo.gt.:r' is _COpPOSfd 
of the follov1ing members: Francis S. Olaino, :r;va Catlin ana.· nay Treas'hcr. rt ,is 
hoped that short notos of gouoral intortJst, revio•1s of inportant articl<os and · 
original· pap0r .'l'lill be turned in to one of the above persons. Lets make our 
Bull~~:Ln big;;er· and better with each issue. · · 

NEVI Jt~'.B:J':S AUD C!L\.UG;:S Q!_ AJ):')~:.SS 

MaoTarnaghan, J, Telfer - 4406 B1aclmater Street, Fort Peck, l!ontana· 
. . 

samu.elson, Arthur - Building JJe1iart11e11t, City nan·, :?ortla11d, oref.;on: · 

watson, Josephine c. - Brown Ap:irtnents .•. ~ortl:md, oregou. (ueu member) 
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TJIE' O!l,T:ED':S 0~' ':'HE SOC IE':'Y 
. . . . . ' 

( 1) To provide facilities for t1enbers o.f the society to study geology, particu
larly the geology of ti1e Oregon country. 

• w • r ., • • , • • • • • t , ~ .! 
(2) The establishment and mailitenance of a library and 1.1USe1Jlll of geological 
works, maps and speciinens. · : : :·".,: :· .:~ · · · · · · ·· .'.· .. : .. 

... (3) The encouragement of geolot>ical stuu;,· a.mollf> amateurs:· 
M • ·: • ' 

( 4) The support and pro~otion of «eologic investiga~ion in the Oregon country. 

(.5) ,The 
features 

.... 
des igna ti 6n ;· pres erva ti o~ 
of the Oregon_ Country. 

:.nd intorpreta t ion of important geolot;ic 
'. 

..·; 

( 6) The development of tho mental capaci;t·ies of its 'i:Jonb'ors' ·in the stuliy of 
tseology and the promotion of bettor" !!c._quaintancc and' closer association betY1een 

' · thEJso engaged in· tlie abov1;1 objects; . . ·· ... . ' . . ' . ' . . . 

THE CL I.llA.'.$ OF OREGOU 

BY 

E. L. VIDLLS 
· · U. S. l!oteorol oi;ist, PortJ.and, Oret;on 

. : ' ·' 

The term "Clir:iato of Oregon" is pGrhap~ a misnom:r, for ONgon has Jinny 
climates •. 

• • 
Climte in Oregon is affected by l:l.titudo, a ;1idc range in 0lovation, near-

'ness to tho ocean, and tho fact that tho mountain ranges run parallel to the coast 
. and athwart the prevailine winds blowing f;oo .tho ooonn. . . . 

, The word cllmato car.ms fror;· a ~;o;·d r..uming 0 to incl in"", and at first referr
ed to tho difference in tiw anr,le cif thu sun•s rays, 'or diI'fcruncGs in latitude. 
In Oregon, howovur, otilor influ .. ncts ai::e r.1oru pronounc~d than latitude •. The re
gion lying west of tho coast n:.mg~ Jus o. nurinu clir.nt<.:; the rtgion cast of the 
cascade Mountains has a continent~l climate. 

~he normal annual temperature ranges from about .560 in the.Snake River can-. 
yon in the northeastern portion, t.a <;bout }9~ near the siliiLlit of th,e cascade ., . 
Mountains. This' does not tell all the story; Pendleton, tov;arci tll.e northe:ist .... 
corner, and Brookings',. at .t~!J ~.Ciuthy;est ._cprner, have abciut tile .sal.le ~or_I:?l ann,Ua.l 
tempera.ture, but the "Weather at t:1e tvio. pl.;i.ces is alnost nevm· ·t!ie sail!(. some 
interior pbcos may have as greut a range of tcrnpur'.lturo in a Si.lf.'.lu s=cr day 
as is exp~rironccd during an 1mtire yeal'..011 th.i.i ir'll!lcdiatc co~.st. ~J1i. greatest 
extremes ef temp<.rature in winter are not on the high nounto.ins but in places on 
the elev.i.ted Plateau east of; the easer.de Mount<1ins. · · 

• 0 • ~ 0 0 • • • H > .... . . 
There is relatively litt;I.e ciia.ni;e,. in. te~1pera turs i'roo da;' to da:y: ' 

' ' , . . 
. . ' . . . . \ . . . 

warm weather in Oregon i,s always dry "leather, .and therefore such liigh tem
perature as is .e«perienced is lSss oppressive th:m sinilar temperatures ~n other 
sections. Cold weather. in wil,lter in westei;n·orcgon.is:a1.so dr;r, because it'comes' 
with winds from th.ii ihtel'ior, 'but otherwise hunidity in \linter is rather high. 
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address, during the month of !lay~ to Ill'• Ce J. BorUlil, 305 u. g: Courthouse 
_lluilding ._ .. , 

:~ . ' ·. . 
Precipitati'on in Oregon rangr,s from about 6 inches annually over parts of 

the Plateau to more than 130 inchos in places on tho west slope of the coast 
Range. s troam moas\1rt·mcmts in sonu regions where; no Tma thor rPcords arc> available 
indicate sor.ie spots with norll than.200 inches annually. There is everywhere a 
distinct dry period in summer. Tho heaviest rains aro gcm•rally in November, 
December, or January, but some Eastern localities have tho most rainfall in nay. 

So far as records have been kept there is nothing to 'indicate a progressive 
change in temperature. For quite an extended period precipitation has apparent
ly been growing less, but recent trends are upv:ard. It is believed that othor 
periods &s dry as the rec011t onu occurrc>d prior to tho tirJc records T;ere begun. 
The fundamental cl~na.tic c!'.lntrols have not changod in historic tir.ies. 

---·--· 
OUR EX!II!l I'28 

The Exhibition Connnittee is to be congratulated on the consistently high 
standard of the presentations made before tlie society, and as said cor,miittee is 
composed of only m·. Hancock, we rave him to thank for _making the neceuary 
arrangements to obtain these exhibits Vlhfoh"greatly increase the interC'st at our 
meetings and also very substancially enlarges our knowledge t)f geology. 

GEODE EX!!I3IT OF APRIL 10~!! 

Messrs. Raymond and A· J. SchmJider, \'1ho recently exhibited their fine col
lection of agates for the Society, again presented for our enjoyment and edu
cation a part of their interest int~ 9ollect-ion of ge·odes. There were 39· in all 

. .. . .. -3-
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rangitgin size from the hugl'J,l.85 pound !tllil'.!'t:: crystal specimen down to the tiny 
one that was smaller than the top of a pencil. All of them were fOU.'ld ii). the .. · 
centrs.l Oregon distr~ct. ~he lB.5.pound geode is said to ~e _t:~1e l~rg~s.t ever 
t;ound ·s.nd it -was ·discovered near 'Antelope. When located 'only ·a very small por
tion of ,it was visible alrove'the ground and a considerablci amount of effort was 
:vequired to "dislot!Gt' it" from th!J c:1rth. Inc·idontly. th!J half' yo saw displayed 
was tho smn.ller h.J.lf as. the 'other portion of it w:is enti.rf:-ly too bulky to exhibit. 
Of particular .iIJ.tercst to tho amate:11.?'s 1w.s tho geode in th!J rough. ~he two 
geodes of .amethyst crystal were p.1rticu;t.11r).y beau.ti·i'ul. · · , , -.. · 

• ~. ~ • .. '' • ': • • • .. • • • f 4- • ' '. 

The society is very appreciative of the.interest· taken by the Schneider 
brothers in furnishing us this truly.fine exhibit whieh, in· this casej also re
quired no small amouttt of manual labor to prepare it for us • 

. . ' THE E:JIIB IT OF APR IL 24TH . 
. ' .. 

The exhibit of April 24th was of a uisoellanedus :nattir'li'and was ·p;ep~red by 
two of our members. ll:r. Vance 'presented eleven fine exacples of fossil leaves of 
the John nay county; two parts of t):ta.t. :well. kn.own ·f'OS'S'i"l· W'h:lTe'; a section of the 
jaw. and. a '1.umbaT ver·t·ebr:l°;' 'o"iglit' "iossil cl:uns tlut were obt:iined near ?<mvport; 
and a parti?ularly fine ~ample_ of Orogon .t"oss il coral.- · · · '" ... -

. . . 
Mr. n. F; Byram iixh~bito,d some eighteen in1ner'a1 specimen~ which incl{id~d 

gold and copper ore; numerous intere!l ~i:i;ig samples. of 'cinnabar; a piece of_ lignite 
coal which was· actuall;Y' a fossil tree limb of Eocene age; and come pyrite crystals. 
Also, included in this group was a rock specimen of_)l<lµsual interest which con
tained numerous marine. fossils and· was round pe.rsonally by ur. Byram some 200 
miles nor.th of the Arot.ic Circle. ' ' · 

:Francis S • 01!1 inc • 

... 
. '. ' ' 

. .· . . ~ ' 

. " 

l!E!JllE!l~llIP APPLICA~ ION .•: 

GEOLOGICAL SOCIE~Y OF .QJlE. OREGOll coum.'RY 
. -. . . . . . . .. 

.. 
.I; · (.r)rint}, do hereby apply for 

~~--------~ 
membership in the Geological society of. the. Oregon country, subject to the 

Provisions of the By-Laws. . ' . 

. .- . · ·Telephone No. · · 
--------.~.---------'--'--~~---- .. l:. ' ' --~~"'------

. ~ . 

Business A:ddr&ss ' ' 
: 'j 

. ' ~ .. ~ ., . occupation . · ... ; ' . ' . . .' ' ·: . '. '• . ·: . . .. .. 
I am part-icu1:9."rly interested "in· the following branch of Geology: 

' .. . . " .. ' . . . . . .... ... :' . : ·; . 
Sponsored by: 

(Member)--::-:-;-:-;;: .. ,.; ·' · .. · • · 
' ': ~ • • "• o • ' '• : ,• • ~ • .: ._ r • • ' ' • 

i" • • •'" 

I .i'riclt?se. $_._~,." for first year•s dues.,· -
. (lll!l._ke checks payable to the society) 

Signature 

•,I 



U'./!II!lllVILLE ~IP - A..""RIL 26, 1936. . . .. . •. ... . 
. . '' . . ' ' .. ' ' . 
The trip' to J.!cJ.linnville, .s.unday, Aprl~ 26, ;,.as enfo~eci b.y ll7 members ~:f.' the 

Geological society of.the oregonCountry. Joe Uimmer, leading the caravan of 39 
' . . . ' .. . . . ' . . 

ears should be congra.tula_ted on his excellent arranget'.lents. and· close adherence. 
· to schedule~ : · · · · · · · , · 

'1 • • 

• First stop was IJBde.at tpe,Linfield college r.ruse= \7here-'an hour was spent 
;riewing the many interesting spe.ciraens. nr. saouel uayfield told of soce of the 
erratics of .. the region and a .. stu\lY was mJ,de of. a-.large·~anitic erratic on the 
Linfield campus, .... · . ' · · 

Th~ second sto:g' was at Yamhill Locks park r1here. Jlr, J~hnson ;ho was in· 
charge, gave ·a f&w facts .about the LockS, They wore constructed by ths u. S, 
corps of Engineers ,in 1900 at a cost of.$7.5,000, to serve Ucl!innville; c;ates 
are hand ppcrated ~i~tl~ a 16.2 foot lift, They aro kopt in perfect condition 

"but used now only occasionally. Ray l!acl~&nzic ma.do sorno comparisons between 
these old locks ancj.,.tho !lJOdern ole?trically operated ones now being coll!J_llet&d 
a;t Bonneville. The. 1922 and 1934 flood levels were noted an the tower. ])Ur
ing those floods, is' !Jf• Hodge suggcstrd, the.re r1as reproduced teuporarily a 

, 'cond:i,tion lJ-Ot un~iko ·t,he norr.1::q_ .conditions of the past when a large volll;Oe of 
w:i tt>r oocul?i?d this \lide valley al).d c:i._rv.:;d out the uppur torr:i.ccs; · · . . ' ,,. . '· . . ,, .. ' 

.. The 'thir
0

d stop was on ·the flank. of the DUl1dee Red hills; or Jiisnop 11oun
tain, ,which is a SoWo-N•E• trending ridge.· There are nur.1erous springs, 9 of 

"them; ,comilig out (!f the -~ide of .thfl !lountain. The one t1hici1 is the source of 
Dayton rs water sup.J?lY V(as visited ·and explained. Dr. Hodge led the group in a 
discussion of the.probable source of the water. ~he rnathernaticians present' 
computed the approxilll3te vol\une of.the hill above the springs and the appoxi
mate output of the springs, allowing a 20~ porosity it was determined that the 

.. absorbent power of the rocks could account for r.mch mo!'e"water than is released 
·by the 'se-veral sprini:;s, · It was pointed out th!l.t this frequently ·is the caso, 
and instcaP. of l<ioking for some sort .of ar.trnin.n basin·,. th:i.t the _par_~ space in 
tho ov,crlying rockS is adequate ·to ml:o the springs function. ·I.eo Simon iden
.IJ..i~ieq S(\Vcral of the floners blossoming; cinor-•s lvttucP or l.lontiil s ibe>rica; 

· · •. Jo~low viol.et or· viol'.l g~abolla; g.el':mium or crQ.ll.iura ? trillium !Ir trillf1.um 
chloropctalum, iris tem1x, ::ind bod strt1w or galiura • 

• '·· · .... '. . . . . .. ·• 'J. '.: 

. we a...ove on up. the t!oimtain-f\nd b.iko!l. to the· top."'A beautiful view of 
the ... Willlunette and Yamhill. vaH.eys WA~ obtained f~·om this poin't' and Dr. Hodge 
again led us intii '.1ihe rnyij~erios of );he history of thf.:se·valleys. '·~he hills 
have a. gentJ,e eastwf)-rd slope. and, o. 11tccp·:wcstward slope; indicative of a mono
.cll.nai dip to tllc ea-et ... He suggcstrd: faµlting to producc;those.rtdgcs; which 
are rudely.parallci, set;in_eachclo~, ·Erosion has removed the &ofter materials, 
forming. the> ve,lleys·.: We o~sq;rvc>(i tho ridge_ which swings· toward tlu; eastward 
at sa~t>n:~ _where. thl) .17111,ametto cu~s through the hills"iustead of g'Oirig a.round. 
Alsq at. the end cf Parrott !lO\l--'lt~l-n. the river cuts off n SL'l'lll·hill cal1cd 
But~e .h~ll 1instca<). _of con~inu~ng-:iround. · ~his all appears tha.t the ·stream 
chaitnels nre super.p9sGd, tmt the< vapey 11as once filled •ii th silt~· and the 
s~reams,' in trenched themselves. into- the !l'il t an<l lntFr into the h!lrde:r' undt>r
lyiiig ·r.o.cks; irrespective. of -the. j;ppograpby before the valley we.a fi-lled. . . . . . . ' ... 

,; ·• •, ' • ; 'r ' : : I~·.' . • • I .. • 

... The gang ,-10.s 9.rying for ,f'.oo\\ s,p we ,jJ.urr,ied to :nayton •1here vie. spread our 
. picnfo lunch in th£' city p:lr~,. !Jc fore ;10. :ite, Professor l'!illard of tho '!)llyton 
)Iigh, s,c;;hoo~ 'gavr;>'.us .. an int~rostin& talk on the historic ·significance ¢f the 
Dl\yton bloi::khouso .•. ,. It _erigin:illy s1;ood some distance out. of t~m but in -19ll 

· was moved to this .park and rq_-ori;ctqd.. It. -is preserved .as a rmseum and nuny 
.'.intore11ting rcli9s ;ire ,on display., .,Th_e qlockhouse is <lpr·n at all .times. 

-.5-
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. . ' . '" ~ 
After several demonstrations oi ·fu:e capacities of various "rock hounds" we 

w.e)1.t soutlmard and stopped at the ranch: of J!r. E •• A. Hor(;l;n, whci possesses iw.ny 
.va~tebrate fossils dug .f:roro.:t!J,e blue.oiay of the snall s'tre:un running baolt of 
their ,place. J.!ost of. ~hEl bonas uere elephant rems ins, toe th, tusk, 'scapula, ' 
ulna; humeras, vertebra~ ~hoy wore dosoribt'd and disoussE'd by nr. Hodge; nr; 
A.darns, and nr. Jones. Consideration was given to tho ml'ans of their burial, 
whether. ice rafted or z:~s.~dtia~· ~he large 111'.lmmals require a luxuriant veg£>ta-

" tion, or ~ropioal or sub,.,tropioal .nature, and as they travel in herds, they 
'consume enormous quantitfes of food. ~hus we were able to reconstruct the 
climate of tne region as being sull-'tropioal. The great roe-,<>heet need not 
alter those ocnditions as a lowing of the average annual ter.iperature just 3° 
would prooably bri.ng on a ,reourranoe o:f the io13 age, at the present. Hr. 
Morgan took .us dovin to the.creek where the fossils r1ere found. Tho old 
pioneer road from Portland to saltm nent nearby. The ranch mis exceedingly· 
interesting to .Oregon histori;:ins, thu barn being 'b.ulJt in 1860, and still 
has the original hand hewn timbers, pins and bop.rd, .sawed at Oregon CitY·• 

> . · O~ itinerary took us b~~k to !Io!linnville a,iid:out the coast hig'Jnvay·to-' 
ward Bell view. At mile 34 .on our trip we clipibed a s!l¥lll hill and 'here r:as 
an enormous argillite erratic on tpp of the knoll. nr. 11ayfield discussed tlie 
site and the pro'bable origin of the ar[;illito as Belt (A.lgonkian) serl:eB itf 
northern Idaho,· It was about 27• long, 12• wide and 6• thick. The berg 
Which carried it must have 'been ~8-?0 times as large,tQ,have 'been able to 
transport it' and 't.'ould have r!;'q.~ixcd. ~t least 200· foe;t. Of. 'W:>.ter over the hill. 
This would make tho depth of the water above the valley floor, 3501, Dr .. J.\!l.Y
'field' displayed a specimen oi: fT/l~tJ.ryit•:, a nwandcrern, a mr·t.corite froti the 
Blue Grass of Kentuolcy .ma tolir us· a·f its history, nr. Hodge us~d this hill
top as another viewpoint of tho· ancio1t ilill1.1mottc v;::lley .<1nd disouss€d the 
old valhy fill and subsequent erosion. . -: . : : . ' 

· Qur last sllip "was northe:i;t of. 11~11innv.ille at a bas!!lt .. q1¥1rry, · Here we saw 
a.beautif'.ll. example of a vertical f!lult plane with the·att()nQ.ant.eliokens.ides; 
gouge, c·urved fault plane. Dr· I!ayfieild pointed ·out .that. there are 2 ,abandoned 
s.hafts. just around the· corner where s oraeone· has pr opeoted for .goJ.d, and clii.imed 
to have taken out n1lggets. The auth'oritioit;r 'of; th\s find "f<'\B questioned.--. .A. 
good spring issues in 1ihe qu'arry ritlor, evidently ;rrom along a joint plane.· .. '". . 

: The trip to Mo1!innville ties in with the NeWbElrg trip 11nd a few words of 
summation might riot be out o~ place. under nr •. aodge•s guidance,.we hav~ seen 
that the· Willamette River does· peculiar things. rt ou~s direotl~ through·a 
ridge of 'basalt" at salern, when.it.could havo gone around, Near Newberg it 
goes around Parrcit't Houhtain, But outs. off, Butte> Hill. At oregon City, it 
cuts' across anoth~r.basalt ri~go. ~o valley itself is nainly wide and flat, 

•The' tri'butary streams in r1ide valleys, entirely too large for the. size of the·" 
streams, and they enter 'th~ r1Uia1.1ctto' at all sorts of unconv~nti·oll.'.\l angles,·· 
The whole story is 11oock-.eyed1i' to '~hat'nor~l l!tr~m development should be.·· · 
Evidently, after the ·val~ey Tl!:IS originapy forr.1ed;, Jt yias choked :for some 
reason with sedirnen~ a.nd ·filled to a cons idera'ble depth, subsequent stream 
erosion started cutting new channels, ·the rivers :first trying one, then another 
course, developing valleys~ . As· they out throuel) the sort valley :fill, they 
became entrenched and were· unable to change their courses t1hon they struck the 
tops of some of the old, underlying ridgrs and !\ave out their channels across 
them. Such a valie'y fill uould have to bc> sevcra:i, hundrrd feet dc-cp, 'but at 
present there sc.cir.II .~o 'be no otiwr oqilanation. ·subsequently, the ;-iater from 
the melting glaoic:rs wcr<> backed up into t.he .rlill:u.1ottc arc>a and ice. bergs , 
floated in, depositing thei'r",c;rratics, wa21dcrc:rs from the Interior plateau. · 
Much work is. necc-ssary to figure out i·n de tail, all the_ true relationships. ; 
However,• we have sc'im tho ocindi"tions on the ground. Tic have had a poss iblc> . 
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hypothesis submittod which we can considE>r and attpr.ipt to find 
1 prove or disprove. l'lo S(·e th9.t our 'l"/illamettr> valll'Y prcs£nts 

ing and fascinating problet:lS~ · " · 

evidence to 
mmy interest-

•' 

·. \' .. Ra;v c .• ,. Troasher. . ' . 
. ·. -· - . ,.:;. 

"') ,· . 
' . . 

.. . ' : . 

: ; LINFIELD COLLEGE irus:pm :·; ·. 

Linfield College is proud of its 'museum. As yot no mo~cy has been a+~ 
lotted for its development. The Lntire colloction is the result of thr> work 
of interested and enthusiastic students, professors, and friends, Hope is 
high that wheon the now library is completed new and suitable quarters for the 
museum will be provided. 

The museum collection while srna.ll and incomplete contains valuable speci-: 
mens of interest to students in all the mjor fields of science. The fine min-· 
eral collection was· dona.tad by nr. llyron >/• Haines, forner field representative 
of 'the ·college. · m•s. Lewellen, an advaI)ced student, has do:o,i) sons splendid 
work in arranging an:i identifying many of -tho fossil specmen!I• Dr. nayfield · 
brought to the school a "geological consciousnessn, and is doing some· excellent 
work in this field.·· 

' . 
The college is proudest of its collection of ordovician-fossils •. There 

were Jiracihiopods, trilobites, .cup corals, and cephalopods·, man~' of v1hich· came 
from the'region of tl1e r.ini:innati .(l.rch, near Richmond,, I1ldiAna. -A part yf a 
giant ortbocieras, or .i,traight_ cophaloP.od~. with q;iliiple .sut)lras showed the h'igh 
development of the cephalopods at this early.time. The giant ammonites from 
the Jurassic' and Tr-lassie of nastcrn Oregon hold the pl.ace of honor. In thess 
grca t coiled "devilfish11 the sutures were extensively ,crenula ted, One part id., 

· ular fossil showed foe last gre:it struggle of th.ese c~eatures to adapt the~ 
selve's ·to 'thoir over chaneing environment• -~his 'creature had the e1<tensively 
crenula ted sutures, but w:is no longer •i:oiled. , · . . · ... . . : .. '. ' 

The collection oontoiined an interesting group of Mississippian crinoids 
and nodules. A comparison of the crin.oids-with their modern descendants, the 
starfish, easily proves their relationship. In some places crinoids were so 
common that vast beds of lil;lestone were formed, In other places protozoa, hav
ing a calcareous shell, were so ·numerous gri,at beds of oolitic limes ton v1ore, 
formed. _some of the best lmOT.n of the ls t~or are those found near Bedford, 
Illinois. Dr. Mayfield called the attention ·Of the group ,to the r.nterial of 
thcccl~s and frimmings of the r.ain Q.uil.ding of .tho .ciqll"egd~· which :rms -this 
oolitic ·Bedford Limns tone. · · · · · ·" 

' ... . ./'. 

• 
Sone fine fossil leaves of ferns, neuropteriis, atu{ularia, and 'sigillaria 

of the carboniferous wore obtained.from the Jiason creok area of Illinois. . . . . . " . ~ 

There were also some fessil ·1aa.vcs ~and nuts from the John I)ay region.· 'These 
- ' were Oligoc&ne in age. Other Oligocene specimens have been obtained from· the 

Bethel loc:ility. Tho l!ioceno vms roprosented wit:p. Oregon poa,s~ :fossils from 
the Coos Bay·region. There t1ero l!l.'lStodon ~onLS and c).ephlln~ tJ)eth froo· the 
Pleistocene' of oregon. .. ; . . • , . . · ·. ' · .: · .' ·: ' · 

1 ~ ' • ~ • ' • • •• • • '• ' • • • 

' -
A.very interesting spherulite of:tridyrpite g~rtz. gave us much concern. 

"Surely· tha't is a coral,".most of µs._r~r:iarked.,' •:iiut lo~k at the underneath 
side!" smooth varicol0red undersurfaces shov1ing ev'idence O'f having bee"n 
molten conflicted with the upper surface which ::.ppeal_'cd so much likci·cora.l. 
"Sphcrulitesl" 11ti:~ Dr~ Hodge, and the mystery W?.B solved.· 

..... Eva catlin 
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S ILVIB TI:sr>OT:'i'l:D N::A.R POI.'i'LA.ND 11 

. . 
,\ ·'·' 

'. 

"' . 

Silver had·~~eii discaverod in the Portland hills area and great excitement 
reigns. The upper lava flows of this. lo.cality contain amounts ranging from 
1/10-i oz. per ton. The lava is scoraceous micro-basalt, very much decor.iposed . 
in the exposed portions, but bee ::ming sound and hard,a fEw feet down. Specimens 
of volcanic tufa from clacJOmaii River yields a otracre0 up to 6 oz. per ton. 
This. is an account by Hez:bert Lang1 in Science, v •. 10, no. 245 1. p. 19,2, October 
14th, 1887. ,-. ,L '. ) 

. : ' - - - -. -
lTDl'l A.~~ICLB Oii HATURAL GAS m OREGON 

. . . . 
l):irkham, Virgil,R.. D· . . .. ' . 

,, . .. ' 
Natural Gas in. washington, Idaho, :Eastern oregon,' and. northern utah: Ameri

can Associa;tion pf Petroleum Ge.ologist~, GeoiOg:f of Naturai Ga.a.," PP• .221-~42, · 
l _fig. 2 tables (co.rrela tion,l bibliography, June 1?35. . .. 

: . 
Most gas is discovered. in the !!ioceno• Pliocene and Pleistocene rockS of 

terrestria). or iake-bed origin •. They are associated. with ien_ooµs intrusions or 
lava .flows, a!>- a ,r.~le .•. The gases are )lig'h in ractllp.ne and etha;ie .and· also. ni,tro
gen. ·. It is sim:!J,ar to a gas which wo~ld, be .distilled fror.i oil i¥talc rather than 
a natural gas coning from petroleum •. }!ho gas prob:J.bly was 4cr.ivod from algal 
and sapropElic deposits in thp lake.beds •. TJhen rclcas~d, tho gases usually have 
a strong od.or of hydrogen sulfide and whm heated, a strong odor or annnonia is. 
giNon off, Ga.so·s occuring in isolated.patches of Cre.taceous and ·Tertiary sedi
mer+ts are limi'tcd ::ind nono·havo atta'ined considerable c<immcrciilii :!,r.iportancc. 
In Oregon, the,Vale-ant:i.rio are:i. .is diiicussep. as to structur~·.~nd 'the "composition 
Of the gas. It is simiiar to tho f/oiac·r-Payotto and l!arsing-Grandview areas of 
Idaho. The Willamette Valley is mentioned briefly. ' . . 

: .. . .,. 
. . : . ! . •;· ' .. Ray Treasher • 

. ' 
... -. . ' . . ~ 

AJ;Qlm OUR COAST .. ' 

The s~eyor, A. JI •. Sobiera1ski coinmandiiig; · The Discover.er," J. }.i. smock 
temporarily in conimand; the Explorer, ·L. c. V!ilder coi:mianding;' and:the westdahl, 
H. Arnold Karo oomma.nding, were at Seattle, \72.shington, overhauling equipment 
and completing f~eld ~ccord~. . • . 

. Rober.'t VI. Knox V/3.S ·~;; Astoria.·, .or.og~,'onga~~a:· in o.omplcting fiel4 reco~ds 
of tho survey of the lower. roach of ,the Colw.1bia Rivol.". . . . . ... · -. ·. 

.. . 
NEV! NAUTICAL Cl!f.R':S OF1 . 

washington.-No. 6195, 
River. March 1936. Seal£', 

Grays' Harbor and 
1:40,000. Size, 

.. .. . .. ' ., . 
" .. - . . ~ ~ . r·. • • 

cont'in~ ti.on or'.cli~ha~-i~·:. :: 
25 by 39 inch~s. Prico, · 

50 oE:'nts. , •: .. ,, .•:. . . ... 
• Uo. ·640).; Por.t Diii:covcry ind rJashington uarbor.·. 
Scale, 1140,000, . Si~c, 19, bY.,22 uichcs, . price, 2? January 1936. 

, cents ... ' " . . .. .. : 

. ... 
' : .. 

.. -;8 ... 

:·: .. : 
... . : : 
I'' ' . , . ' 



NEED OF STAlmARD J.!A.P 

It would be difficult to exaggerate the ir.iPortance of'providing for the en
tire country.at the.earliest possible date a standard topographic Ll9.p adapted to 
the most urgent needs of the people. If such.maps served no other purpose than 
to make possib_le the most economical location .of. tho country•s vast syster.: of 
national, state>, county and othor highways, thi;y.woul<l. .more than repay thc.ir 
c~st. .Approxima~cly half a billion dollars a,ro spent artnually' on highway con
struction• much of it after local surveys have' failed to 'uiscov'cr the 1:1os't eco
nomical routn (in rospoot to length, a1:1ount of grading required,· bPs t bridge lo-' 

_.cations, ccist of roaintt.n!lnco, et cetera), which would il:lraldiatcly show on a good 
topographic roap. · 

' . 
Demonstrate~ savings in actual cases reported by highway.~ngineers are very 

large-. . · ' . · . • · .. '. 

But .it is 'not irt respect to highways alo'ne that the ne'ed is urgent. 11.11 
drainage',. flood control; ·and irrigation projects, w.ater supply and power devel
opments, mining operations, land classification, s'on studies, location of rail
ways,· canals, sewers, "transmission line, 'parks, and recreation centers, and an 
endless variety of other engineering; industrial, and civic developments aro 
peculiarly dependent on good tcipographic maps~ ' In-to:;lll:gont national, state, and 
municipai planning is impossible without adequate r.ia.ps, and thP large programs · 
recently 'undertaken have resulted in an unp~ooodentod volUJ:lO of requests for 
these indispensable tools of ordereq progress. · 

Executive agencies of the Federal Government are handicapped at 'S'l'<n'Y' tt•rn 
by lack of adequate topographic.r.iaps such as: The ~ureau of'Air commerce, The 
Bureau of Chemistry and Soils, The Federal Power Col!r.lission, The corps of :En
gineers,· '.:'he i!ississippi River commission~ The ·Division of Topography of the -
Post·dff'ice, The ·;Porest service and !Dhe Bureau of census. The list could be ·
lengthened but the foregoing are typical of a general situation v1nich contr.ints 
the c~untry, ' , . · 

" . . . 
CLASSU'ICA'.:'IOU OF TI!E·SEDI!lEilTA.RY TIOCI:S 

Ao CUSTIC SEDIIUJ!lTARY RoCY.S·; ' " . · .. 
These are composed of fragr.Jents of previously exisiing solid materials 

(igneous or ~etamorphic rocks or sedinentary rocl::s) cemented or compacted into 
more or less firm strata, "' ' 

as 

1, BRECCIA.:. angular blockB in a. matrix o'f finer r.aterial, 
2. OOUGLOl!ERATE: rounded or• subangular boulders, cobblestones, "r · 

pebbles. generally nixed with sand .. the whole ccncnted by finer 
material. varieties are'named from.the nost abundant materia~ of 
tho rounded fragments, as • · 
(a) quartz coroglomorato, ' ... 
(b) limostono ·oonglooorato, · · 

. . 

( c) gneiss conglomerate, ".' · · 
If fC'ldspar. is a faidy abundant consti~ucn~ _o:f'. a .conglor;ierato, it 'is known 

( d) arkoso conglo1:1erat11~ , . · . _ . 
3. SANISTONE: any sort of sand ccmcntrd by any ·cement.· ~U!lrtz grains· are 

by far the mc;ist 'common kind. ·of sand, and calcareoll!I. ~r iron oxide 'cements are 
customary. varieties are pamrd from tlw cc>Mertts, the ~cxtul'c ur the composition. 

(a) Siliceous ·sandstone is cemented with silica; generally very hard; 
white, .light gray or cream. tints, · · ' · . ... . . ' . 
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( b) calcareous sands tcme is cemented vii th lime; generally soft and 
crumbly; .c9lors ~imilar to preceding. , . . . . ... 

( c) Ferruginous sanastone is cemented 'with irm;1 oxide; ha.rd or soft; . 
; ~ , ' ' - . . . . . . ' . . 

red, brown ·or yellow tin ts , · · .. · · .. · · · · 
(d) carbon~c!;!QhS .. ~andst.oo,.e. contains"(high l?~~po\.tiiin 'of carbonaceous"·: 

" material;, gray or ,black •. · · , : · : . ·' · . · . . . 
'( e) Argillaoe6us sandstone is 'held to1;ether t1ith ·clay or mud partiales; 

generally soft; vai:-ying sh.ado~· of gray~ «: . · · · .' 
,(fl. Arkoso 1s a.sand.stone containing 11<. iJOnsidci:-!"blc·~moµnt of'.undccom.:.. 

. posbd fcldSJ>!lr. - " · i · · · . . · ". · · ·· " : 
,; . 4. SJIALE: ' a compacted clay rook or' mudstcine Which. generally displays 

closely SJ>!loed bedding planes. 1 

(a) Arenaceous shale contains a considerable proportion of sand. 
( b) 'calcareo~ shale has much lime as an' impurity. · ' · 
(o) Ferr:uginous shale is expecially rich in iron oxides. 
( d) Bituminous shale contains enough. organic matter to give i~ a 

black c6ior 'and may have' an odor' iike crude petroleum when fl.eshly 
broken. · - · · · 1 • • • "· ' • • -

5~ ROCKS OF GLll.CIAL OJiIGil! consist of debr.is ·i;ranspcirte<i'by r.ioving ice-and·· 
later cemented 'or' compactea into a firm 'mass. · · · · · ·. · 
(a) Tillite: ··.ooiisol~dated glaci<il' till) unso.rted angular and subang_ .. 

· ular rock fragments, some which.may· shov1 glacia;L lll!l.rkings,· embe!l-
._ · ded )n a lll!l.tl."ix of pulverized rock.· '.: · · · · 

.- . : . . . .. - . : . . . I - . : . .- . -,• ... 
' . 

B. ORGANIC AND BIOO!IJ!IIGAL SEDI!IBl!TARY ROCKS. 
. ~ : 

. organic ?-nd_ biochemical '.sedimentary rooks are forr.md prime.rily through, the 
agency o'f plants and anir.i9.ls. . · · - · - " · · 

' -" . . ~ . ·1, 'CALCAREOUS rocks' of this class consist chiefly of'tne carbonates of 
; lime and ma~l3sih.::iime,· the' shells or. other' ?J,a.?-<!- :Parts of aquatic ani:- ·. 

pals, pr the_prec~pitates re~ulting ,from the'J?resen~e .. qf ~iving oi:eat~es 
- .. 

.-

in the water ' · 1 " " • • • • • • • · -

(a)· L.imesto~e: 'a general :iume f;r sbi:!.d 'rocl:s· coi:iposed iminly of cal-·: 
cium carbonate; effervesces readily uhen tested with coltl dilute · -
HC1 or vinegar; may or rray not display its ori;a.nic origin by visible 
fossils; of widely difforing purity, texture, hardness and color • 
( i) Argillq.coous limes tom contains _!l. .c.onsid,~ra.ble: C!Jount of mud 

OP olay as an impurity. .-_. · .· o. · . ._:· 
(ii) A.rcnacoous limest~ne; contains sand, .~ri:iins .. in sufficient ... 

amount to nul~{' it gritty. · · · · 
(iii) Lithoiraphic stono is a vcr:r finr:..grai~cd, puro limestone, 

' ... 
.... , I . : . - . 

(iv) Bituminous .~in;iestonc contains enough ·o;rgaiiic nia:ttrr' to yiel~ 
an odor like crudo pctrolci.im. . . . . . • : . . ... . . . 

·r · (v) carbona•cc,ous limestone is"gonera._ll:i'«mrl~and. contains much 
carbonized tissue 'Of plants cir imir.llls ;· ·· · · ' · · .. · 

(vi) Fossiliferoi.is and doiomitic-a.re a.minig:th~· ot!lrr qualifying 
, ~ • • ' ., • • (' • • + 

terms which may be used. · • ·• · .... · 
(vii) nolito is a. limestone containlng .tiny-sphor'oidal masses 

which ca.use it to rosembl'c :·tho roe of fishes •. 
, (viii) C~~uina cons is.ts ?:t: 100~€'1~ C'otisol~d,fl ted 'shcils and. shell 

fragments. · · i .. · · " .. · · · - • · 
(b) Cha.lk1 a very soft, easil:r crumbled, calcareous rock of light .. 
_ color, composed of very fine J>!lrticle's, \7hich under· the microscope 
.. :- 'a.re seen: to be largely 'the sl:elotons o'f 'tiny'singl:e-celled antnals 

·: known as Foraminifera ~- · · : · · - ·; 
( ci'l ·Dolomite': a,· rock:citimposlid largely of tho miniral of the ·same · : -

.-· . nariio'; hai'dcir, oo:ir'scr and darker than th{' av(ragc limestone; docs 
not offerescc readily with cciid. d.iluto' ucl.: ~ . 
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2. SILICEOUS l'Oclal are corJposed m<>inly of silica derived directly from 
plants and IJ,nimals; deposited birtheir aid, or chenically precip:i.fated, 
often in a colloid.al state. · . · · · · · · · ".· :. 
(a) Flint: generally occurs .as nodules or lenticular oassEs. in limo

. stone or shale; mny. pi_ecqs .. contain orgailici renains which acted 
as nuc:iei around which the flint w:.s deposited. · · ·· · · 

( b) Chert: similar to flint, but not so dense; 'lighter shades of 
'·gray; "'pink,· Y!Jll.ow, etc. · 

3 • .•CARBONACEOUS rocks are cor:iposed in large part. of carbon. derived from 
various types of plant tissues. · · 
(a) peat: More or less carbonized 'vegetable material; porous and 

very soft; dark brown; earthy luster; light weight. · 
(b) Li~ite: more compact, slightly harder than peat; dark brown to 

brownish-black0 luster sometimes dull, but more commonly silky 
·to brillianti ·· 

( c) Bituminous coal'. : " · ,.. 
( d) Anthracite coal. 

4. FERRUGUTOUS rocks are· col!lposod chiefly of iron oxides precipitated from 
solution through the agency of plants. 
(a) Bog' iron ore:• a variety' of' limonitc, 

C. CI!il!ICAL l"REC IPITATE:l • 
· ChellliCal .. precipitates tesul t from. the· evaporation· or. ningling. o:t',solutions 

containing considerable mineral matter, 'or from changes in the amount or nature 
of the gases held in sea or lake 11ater. 

1. LI!.lrnTONE': some• limestones are in· 1''holo or in part the ;result. of Chem
ical precipitation uninfluenced by ori>anic activity. 

2. GY.ffitm: layers or lonsos of th£• mineral gypsum. 
3, ROCK SALT: layors or lcnsos of tho mincral·haJ.it~. 

. . FORl!A."'IOK C'F SEDIIIE:'1'Aflv -ROCl:S • ' .. • ' ' 

From the weathering of igneous, r.:e tauorph i c or oth€r sedir:icntary rocks 
. .. 

FRAG!IEtfTAL OR CLAS~IC l!A.~ERIALS .. DISSOLVED l!A~E!lIAL • .. 
(Transported mechanically and depos Hed (Transported in solution) 

precipitated percipitat,:;. .. 1 chemically ed by orga-
nisme 

MATERIAL . ROCK . l !A.TEP. IAL ROCK ROCK 
Angular blocks Breccia caco;; Limestone, Limestone, .. .. . chalk ohalk, .. . 

coquina 
Boulders 

J( c;, 11g·~~·~~ 
.. .. . . 

' 
Cobbles Conglomerate Dolomite 
Gravel · Tillite (glacial) . .. : 

' I caso4 Gypsum 
Sand sandstone I Colloidal c'.licrtt light . chcrtt light 

j silica colored) colored) 
Flint( dark Flint( dark . . i colored) c:olorc>d) .. . 

Clay shale N:\Cl Halite (salt) 
These lll9.torials arc consolidated by Thcso mutorials are consoli·• 
pressure 6r coment~tion'or both dated by cJ."ystallization .. 
NOTE: Many limestones arc composed of fragments of organ~o remains, shells, cto., 

which have been transported ·mechanically by waves and currents and dcpositod. They 
ire cemrcnted by precipitated nntcri~l and form fossilif~rous limestones, c:oquilta or 
•shell rock•" Limestone my become dolomitic after its deposition as a result of 
he chemicsl activity of water whi"dli'p(,rfnc:ttccs it or porcol~tcs through it. 
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. 
.. .. .. ~ ' . ; Fr0m t11c ProU.ucts of plant life 

A.<lctimu!atl~d in Place or TransprJrtctd compi:eilsed and ChN~ically Al tc>rc>d 
lie chan ica 11 y 

'H\TERL\L ·. ~ . . .. 
ROCK 

'. Lignite 
Peat or other·vcgctal debris \ Bitum~nous coi:ll .. Antm'aciite ozal . ' 

. ' I 
;:,;M:.o;C R'-"E"', ....;O::::N;__::;S.;::.O.;:;I::;LS;;.. " 

,,',: 11 

Soils are sedimentary roclm· and as' such· are pf great 'interest to geologists. 
The Handbook of Soila published in 'c:rur ·iaS't issue has aroused T.1\l.Ch interest. In 
response to inquiries' for additional ·s'olirccs of ·iiiforr.iation ·we' publish a selected 
soils text rc-fcrence as prepared by nr. \/. L· Powers·: · · 

I , 
Lyon and Buckms.n - The Nature and Prop0rtie-s of s·ons, 1929, w:ic111llan, U.F[I York 
- . - : . , • . • . . • i • . . . . 

Emerson, paul - Principlos of Sail Technology, 1930, HacJiillart 
. ·:.. "I" . . . : . 

Robinson, G. Wo - Soils, their Orig:!,n, Constitution ahd·. cia~sfrica:tion, 1932, 
• • r . • ' ' ' • : 

"· · · Do Van !Tors trand, Ucw York ' '· 1' . . .. .... • . 
Wolfanger, L. So - '.:'he l.lajor Soi;J. Divisions of the u. S~, l930. J~ 1ii.ley & Sons 

" : : . . . 
' ' 

comber, No Mo - An ·introduction. to the Scientific.study: :~r"thE' s'?n·; Ed A;rnold 
co., 19'29, London ·· · · · · . ' 

" . . . ' . " . . 
1!osor, J, Ge and Gustafson, A· F• - Soil Ph;1sics and nanagemcnt, 19;1.'7 1 Lippincott 

Kean, :So Ao - Tho Ph;1.sical Propertirs of Soil (vc-ry trchnical), 1931, Longr.ians, 
Green and co." .,. 

powers and Tooter - Land nraina.ge, 1932, J, Wiley & sons 

Israelson," Q, 11. - Irrigation Princip~es 

Bear, ~. E. - Theory and Fracti~c in'tlw 

and Practices, 1932, J• Vilcy & Sons 
. ' ' I . ~ .... ' . 

use of Fertilizc·rs,~ 1929,' j, V!ilcy & Sons 

Bear, To E. - soil l!:>nagemont, 1924, J. 'v111ey & Sons . 

Van Slyke .-
' I 

Fertilizers and Crops, ,1932 ed., Orange Judd co.· 
; 

Russell, Eo .J. - Soil ·condition~ .hnd 'plant Growth (technical), . . . . ~ . 
Green and co. · · · · 

· Greaves,· Jo E. e:nd E'· Q, - Bacteria in RG13.tion 
Nor?trand co. 

to Soil Fert.ility, 1925, D· van 

Waksman, S• A: and Starkey, R· L. - ~he Soil and tho llicrobe, '1'931, j. Yiilt.y & 
" • • ' ' 1'.'' sons . . I • • ., • ,,,· • '· 

' . 
Fish&r, Eo 

. . . . . 
- ·PI'inciples" ·or· noal Es·tatc ·Practic'e, 1924 ,' ~rac11n1ari' : ... · 
,•,'•',",. •,("! .:c·. ·, • ,•"' .. ··,.~.:.,.• .·~ 

- ' ... ·''. '• . ·. ·' . . 

-· '. . ..- . 
' . . 
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... 
.. · .. THE ASC:r.tl':' OF l!OlJ!lT ST. l!ELEl!f., lS94 

". ... . ' . . . . .. ~ 

The Amerioan."~aturalis.t, 

~he following' abstract ;f,a~·. accoun.t 
0

0f 
Ge Plummer, prefacea by a brief history 
December number of Scientificr American; 

.. 

the ascent of 110Un.t'st. Helens by Mr. Fred 
of its recent eruptibns., appe;i.red in the ·. 

... 
' . ' 

"St. Helens has shown consi.derable 'activity in recent tiMes·, rn August, lS;n, 
there was an uncommonly dark day, which was thought to have boen caused by an erup
tion of a volcano. ':'he whole day was nearly as dark as night, except for a slight 
·red, lurid·appearance, which was perceptaQle until near night •. Lighted·candles · 
were neiccssary during tho <Uy. The ~tmosphere vias filled with very light ashes,_ 
·like. the white ashes of wood. ThC> <Uy •ms perfectly calm. Th(>rt> were no rnrth-. 
quakes or rumblings. After the ash clouds h:ld cleared away it was seen that the 
pure white sno\i upon St, Helens was browned by the fall of ashes. rt is ulso said 
that lava flows t-ook place at tha~ .time.•• 

"In October, 1842, St. Helens was dis covered all at once to be covered with a 
dense. cloud of smoke, which continued to enlarge and move off in dense masses to 
the east, filling the heavens in that direction. r/hen the first volume of scolal 
had cleared away it could be seen distintly from various parts of the country that 

. ·an eruption had taken place on the north side of st. Helens, a little below the 
summit', and fyom the smoke that continued to rise froc the crater it was pronounced 
to be a volcano in active opera ti.on. i/hen the explosion took place the wind was 
northwest, and on the sams day, extending" from tilirty to fifty ciles to t)le south
west, there fe 11 showers of dust or ashes, which covered the ground . in s occ) .places 
so as to admit of its being gathered in quan~ities,n . 

"On November 23, ·184), st •. Helens· scattered ashes over the nalles of ·the 
Columbia River'; -fift:r miles away, and burned continuously until February 16, 1844. 
Dense masses of smoke rose from the craters in" ir.lnense colunms,·and in ~he even-
ings the fires•lit up tho mountain sido. with a flood of soft yet brilliant radiance••" 

"Having determined to invf'stigate the cost active volcano of washington, we 
left Tacoma by the midnight train~ August 10, 1893, with packs containing necessities 
for. the trip .and the instruments for observing an~ rr-cording all -r1e were to see. 11 

"When we ·reached the mountains with the aid of a glass 'I was able to map out a 
route to the larger· of the crateTS Which WOUld not"crOSS any·of the great.crovaSSCS 
in the ice slopes. our ascent beg'8.n immediately; ·and in l€ss than an hour became 
very steep and in places dangerous., Our progress w..1s checl~ed by an enorL1ous canpn• 
several hundred feet deep, wh:ich appear<>4.'. a "coun~f'rpart of tho great canfa. of tho 
Yellowstone. rts formation shourd.several lava flous, Vlhich being firmer than the 
cinders :i.nd b

0

roken rock in most places· overhung the walls of the canon and made de
scent out of' the question. The great glacier at its head was fully 100 feet deep 
at tho foot, and was ploughing its ~ay into a hugo tercinal moraine of sI:Jall rocks. 
we could plainly hear the rockB grinding together as the great body of ice slowly 
formed them do\"1!l the canon. This groat giacior headed in the ice cap at tho summit 
of tho mountain, and, al though it looked steep and slippery, vie decided to try the 
route. 11 

"It was then 10 o• clocl~ in the mornint; - a bad tine to climb ice slopes and 
snow fields - but we lud been r;one from T:>com nsarly a week and had only provi
sions for two more a.:.ys. r1e had prooe~dcd but .a short distance cutting steps in 
the steep ice slope, when a bombarcl.r.lent of rocJr.s w:>rnod us thi..t our route was to 
be a dangerous one. Th~ surface of tho glacier sceced a sheet of ice clear t-0 the 
summit, and down its slippery surface caoo roclrn large and snall as fast as the 
noonday sun melted the ice a.nd snow ,.1hich held them near the top." 

:-13-



.. ,• 

~ . ·- . .. ... 
11 Inagine a toboggan slide about three miles lonG', starting nearly 10,000 feet 

above the sea with an ini-tial- F,r1:ide ·of. l:'ort;r~five degrees, ·~he speed of the rocks 
as they passed us was terrific. They whirled at such a rate that they seemed spher
ical. in form, :and -0.s they flew do•m· the ·slope· seomed only to touch tho high· plac€s 
in the lightly• wa.vy surface of· thu glacier; 'n!9.kinc a motallic sound· as.·theyt:lippcd 
the ice into a cloud which trailed thor.i liJk•; ·a cor.ie>t•s tail. ·HIJrP and thtre {ll'C'll.t 
rocks lay upon the> surface of the> glacier, probably having boon hold by a fall of 
new .snow, and now and then one. 'of. thf>s'<:! flying rocks would strike thosb -whfch were 

·'held by. the 'ice, .and, atnid a· shower· of: Sparl:s and chips, would bound into the air 
·fifty f~t or more,. still whii'linG· like' a buzz saw and giving out a sound 'vlhich I 
cantlot describe. A:ll this: would have-b·een very entertaining·i:f"so imny of the flyw 
:l.ng rocks Jla.d not passed near us." · · .. . .- . : . .. " 

11We were' exposed ;to this danger for over an hour While olimb ing· a: quarter of 
·a mile, and to say that ·we '17ere a11 thoroU{;'hly frightened. :Would not d.o the rocks 
justice. When at last we roache>d a place of comparative sa;t'cty, we were t'oo much 
awed to speak," 

' ~ ; ... 
; ~ I '• 

SPIXHAL lCET Il!G 
,. 

A special meeting of the ·society has been arranged"for ~hursday noon,. :;rune 4, 
1'936, to· view geological ·moving pictures by !11''o Hugh fl,. 11atier,.public Relati-0ns 
R'epresentat·ive of the Union Oil C'ompany of r.ali::for.nia. · . . .' · ·, 

. ':· .. ' ;··. ! ' ... " 
Luncheon at Ratnskeller at 12;00.noon. . : . ' : ~l . 

·We will then go to'"tha auditori'llI.i of the·Yi'!h' c .. A.,. 6th and o;taylor Streets, 
· where the pictures wiJ.1. be shown.• ·~or.is if you aan and bring your .friends; : · · · · · 

' I' • : . ; 
' ' 

' . '. -
- - - - -l. . •', 

LATE !TOT IGE .' , .· ,. 

. :· . 
. . · .. ' 

.. 
.. : ... •;,; .. 

:·The emblem chosen .by the' Executive c:omr.i:l!ttee is ·in ·thci form of a Geological 
Pick. Pins of this dosif;11 in either of two sizes are made, with fasteners, either 
for ladies or gentler~en ... J.lembers des i'l'ilig 'pins may. procUl'e ·the same :from the fol

. · lowing pers·ons who ar:e:. jewelers' and :r.rembers of ths soci-ety: 

: .. 

. " 

Karl J. ·XJ.ein,: Jeweler, ' .... : 
uaegley-Tichnsr '.Building, , · . 

610 S .'- 11" Broa'dway. · . 

. . . . ·~ 
. ' 

I. .- ...• · ... 

· At• 3'/l:B " ... - :'" I ' ' ' • -

' ... ·'. t ; • 
' . . ':' ; .·.· ! •.• 

James.c. OlS'on, ".,. " ' ' I • • " ; ' ' . . 
2700 S• w~ patton"noad, · · .·,. ' . 

BB• 84.63 · " " .·. ' 

..... 

: ... ' . . . . " 

. ; . . . . . ~14.-
j ,•. . ' .. ·~ : ' ... 

. 1· " 
", ""f· .. . ~ . . 
. :, :1'"': 

=~.' . . :· 
. ' ... :· . : ~ . 

:::'" '· 1 "I . . ' 
.. . ; •r;' : ... 

•.·. . .. 
I ' ' • 



DETAILS .OF MAY 30 ID 31 TRIP 
' ' .. , .. . . . 

Leave Portland Friday evening for Madras via Wapinitia (be sure you have a 
full tank of gas when you leave Sanay. as gas stations between SandY and Maupin 
may be closed at night,) 

SATURDAY MAY 30, 1936. 
' 

Leave Madras 7lCO A• .¥• Sharp, Take along lunch for Saturday noon meal-be 
sure you have a full tank of gas - Mr. Irving's Texaco Station. will be opeµ· early 
to accomodate all. .. · · · · . • . . · 

Drive north S miles to head cf grade en Warm Springs Highway view basaltic 
pillows, tree casts, etc, Return to Madras S A.M, and drive to Cove on the 
Crooked River. Fr;).11). the top of the grade we will walk two miles to view the 
Kettle, arriving a6out 10:00 A.M. Returning from Kettle, we v1ill view Crooked 
River Gorge and then drive into the gcrge anu have lunch at Crooked River, 

Leave Crooked River at 12:45 P.M. and drive to Gray Butte Hills arriving 
about 2:30 P.M. Leave Gray Butte hills and drive to Diatomite Mines west of 
Terrebone, arriving about 3:30 P, M, Leave·mines· about 4:30 P.M. return to 
Madras 6:00 P.M. 

SUNDAY MAY ·31, 1936. 

Leave Madras 7:00 A·M.· Sharp, Be sure you have a full t!'.nk of gas and a . 
lunch, Drive to Richard's Hill - geodes will be found here, also shale with 
leaf imprints, .Arrive about 7:45 A.M, Leave Richard's Hill S:15 A,M, drive to 
top of Ashwood grade, view deposits of chalcedony and large pieces of petrified 
wood. 

! . . 
Leave Ashwood grade about 9:00 A.M, drive via Ashwood up Trout Creek view 

tree casts and petrified wood on the H. L.· Priday Ranch (Jones Ro.nch). 

Lunch near Jones Ranch 12:00 to i:OO_P:M· • 

Leave Jones Ranch drive to top of Ashwood grade and visit Polka-Dot 
chalcedotzy deposit arriving her~ about 2:00 P,M, 

Leave Polka-Dot at 2:20 P.M. and drivo to Opal Mines reaching there about 
3:00 P.M.· .. · 

Leav~ Opal Mines about 3:30 P.M. p~oceed to. California-The Dalles Highway 
by 4:00 P.M, at a point 17 miles north of Madras - and on to Portland. 

ACCOMODATIOijS: · 
Hotel 'at Madras per night 

1 person .. - single rocm .:. 
· 2 persons - - - - double rncm - - - -.-
4 persons - - . - - two· double beds -

Cabins per night 
single without bedding - .:. - -
double without bedding .:. , -; .. .:. -
single with bedding - - -· 
double with bedding - - - - -

1.25 
.:. - '1.50 

-·· 1,50 
2, C'C 



I 

1· 
Those contemplating leaving Portland Saturday A.M,, may meet the caravan at 

Cove, on the Crooked River about 5. l_llil.E!s;.f;rom.J;'l;le "Californiar-The Dalles Hi:;hway 
or wait at Culver on the highway. We should be at Culver about 1:15 P.M. 1 

. J ' .. 
·1 ' 

I ~ ' . ' ... '' . . ' 

. ·.. Wear Warm outdoor clothing. -. 
.. '•. 

' . .· " 

Mr. T. A. Carney has prepared a suprise for us Saturday night •. Time and 
place to be announced Saturday evening at Madras. · · 

. . ' 

Deschutes 
River 

I ' 

Driving Distance - -.Portland.to.Maupin~ - - 102 Mile~ 
Driving D1stanoe - '- Maupin to Madras ·- - - - _5_g Miles 

. 154 Miles 

... ,, 

TOPOGRAPHIC MAP OF NORTH CENTRAL OBEGON 

GEO LOG I CAL MAP OF NOTH CEIITR.l!L ORE:GON.- : 

Both by 

Dr. E. T. Hodge 
-Mr. L. H. ·Irving 
Mr. J •. WilJljlll;lr. 

ROUTE OF TRIP MAY 30-31, 1936 

. . ... : : 
.. : . 

:. ·.· ··' 
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INTERESTING DISCOVERIES 

(Morning Oregonian - April 13 1 1926) 

JEROME, ARIZONA. 

Tracks of giant cats that trod the scil of Arizona not less than 100,000 
years ago have been discovered by Professor H, H. Ninninger'of McPherson College -
McPherson, Kansas; in Ortk Creek Canyon, 25 miles from here - he announced todey. 

' : . . 
, Fifty of the traclrs a.re visible, embedded in pleistocene limestone, which 

were unearthed from underneath more than 100 feet of sedimentary matorial of the 
Ploistoceno period. Professor Ninningcr said some of the tracl~s measure more than 
6 inches in di!l.lllOtor. 

The party Professor Ninninger heads plans to chisel out as many of the tracks 
as possible, 

The discovery is characterized by the Professor as "one of tho most important 
paleontological discoveries over made in the southv1est. 11 

BEND, OREGON. 

A mineralized hoof of a horse and a too th of some largo horbi vorous creature· 
were amonz remonants of prehistoric lifo found at Fossil Lake in Loko County, Sun
day aftornnon (,\pril 11) by ~ group of Bend fossil collectors. 

It was found by the fossil hunters that tho 
had exposed a largo number of minorelized bones, 
of extinct life are those of birds, 

wind and rain of the past winter 
Many of these stony romenants 

The mineralized hoof believed to be that of a horse of the Pleistocene ogo, 
is compa.rativoly small. 

- - - - -
llPPENDAGES 

George Wimmer after spending an· evening reading Walcott's famous monograph 
on tho "Appendages of Trilobites" said "I C!'nlt soc why a mtin vrould spend 43 
yea.rs hunting for and studying tho logs of trilobites when there c.ro so many 
other much more interesting legs to be socnl1 

- - ... - -
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MEETINGS 
.. · .. . . . 

"" June·l2, ·1936 (Friday) . . . . ' . 
. " 

DJ'.• E. W. Lazell. is,.~he outstanding authority on minerals 
. -. 

.. • 

in Portland. For many years he hae given special stuey 
to Gems mi;ierals: ·Dr. Laze111 s lecture will be aD. un
usual opportunity for the members of our Society to·get 
authoritive information on Gems minerals & Gems. 

June 26, 1936 '(Friday) - Mr. Lewis McArthur. Topographic maps.· 

FIELD TRIPS ' .. . ~ ,: 
June 14, 1936 {Sunday)·;·North cf the Columbia River and in the •far beyond" 

amid the mountains is an unknown land. our scouts have 
sought to region out and have.enthusiastically reported 
it 'is worthy of the attention of our Society. The trip 
to.Copper City, Silverstar Mountain and vicinity will be 

.,. · · 'lead by those famous explorers, Joe Wimmer a:nd Claire 

July l.J..11, 1936 
I 

· · HoldTedge. 

-· - The ti:-ip t~ the AJ.~s of' .America under the leadership of 
. . Dr. Donald Wilkinson promises to attract mariy of our mem-

' ·· bers. Dr. Wilkinson announces that his party wi:).l fur
nish meals for $1.25 a day but that the members will be 

· .... 'ezjiocted to assist in dish washing. · · 
' : . ·. . . 

.- . ' ... ; 

-. 
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Francis T. Jones 
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, ·-
NEW MEl.illE:R 

6615 S. E, Foster Road 

CHANGE OF ADDRESS 

Box 611 ·· -... 

Forest Grove, Oregon 
Portland, Oregon 
Forest Grove, Oregon 

- ···-··Bonneville, Oregon 

REPORT OF OUR FIELD TRIP ON MAY l7TH 

Into the Unknown 

The Arctic,, the Himalayas, the deserts of China even, have been explored 
' geologically, ye_t 1;ho area between .tho old,es1; settled .region and tho largo~t . 

city of Oregon is an unknown land. Mey 17 ,. a caravan of high spiri tad members 
of the geologica,l. society set out to exiilorEi this long negle~ted aroa. Tho 
caravan was led by Dr. Watson of Pacific University, Forost Grove, 

Near BeaTCrton an old quarry was examined, It was qui to apparent that the 
quarry was located on an old fault, but most ot the fault face had boon destroyed. 
Broken. up r.ocks .. l.oy vthere the fault pliu;e would have been. At one side giant 
breccia lay between the faces, adjacent to which was finer breccia. Bordering' 
this the rocks were distorted so that they had a platy effect, which is the re
sult of cooling rather than of faultinG• This platy effect is better developed 
in andesites than in basalts. At first tho rock was thought to be Columbia River 
basalt, but the G-men got to work and it was soon proved to be an area of a local 
eruption of Cascrui andesi to. · 

Displacement was probably not mor~ tl:Wn ;_ ro'ot. 'or two, and that 1ras primarily 
due to rock distortion,. Good slickensides woro founl. with striations running north 
and south. The query .was, "Is this part of amajor fault? 11 Oregon is a land of 
enormous faults, yet there have been no earthquakes here since human settlement. 
Is the period of adjustment over? Has Oregon become stable, or does its failure' 
to adjust itself portend a groat adjustment someday?. Are the rocks so wedged to.:. 
gather that they are able to withstand present earth stresses? As yet no seismo
graphic work has been dona, Thero is not oven a seismograph in tho state, 

· In the Hillsboro valley four miles north of Hillsboro the caravan stopped 
where a GOod vie~ of _the hills borderine, the valley could bo obtained, The even 
crest of the hills,- the mature type of topography, and the average elevation of 

. the hills ;rtas noted •. At only a few places tho elevation reached three thousand 
foot. The average heighth of the hills was one thousand feet • 

. . 
At once the G-m-".!1 saw evidence of aplUJ1ging syncline, which had been folded 

and eroded: The edges of which swung aroµnd tho line of folding forming what 
appeared to be a cuesta. Such a cuesta has not yet been verified, bi.i,t thero is 

-evidence to support it. The outcrops form -1ong gentle slopes ending in an es
.carpment at·thei~ crests. Tho great mas~ of .rock forming those hills comes out 
of .. tho Cascades near Oror;on City and swini;e in a great arc· north and mist • 

• • l ..• 

Diller believed a ponoploin extended from the Cascades wost and from the 
Columbia River to northern Clil.ifornia •. T'no evenness of the edge of the outcrops 
attest this. The hardrock would have been reduced to a common level, sea level, 
except for a few isolated hills. Later, according to Diller, this peneplain was 
uplifted, The soft rocks 17ere subjected to vi1_;orous erosion and were cut do\m 
rapidly. The hard rocks were cut down less rapidly a."l.d retained tho surface 
character of the old ponoplain. 

-2-



. Dr. Hodge stated he had never been able to agree with Dille!'., . . The 'surfaces 
were not uniform; end 11ere too irregular. The peneplain o! Diller covers such a 
small area, and contains s:uch different physical characters. Dr; Hodf;e offered 
the alternate explanation of integrating effect of distance on hills of varying 
elevation, ':Che hills around Hillsboro plc.in were probably of uniform hei,e:ht . 
because .they .wore the outcropping edge of basalt of the south plunging syncline, 

' ' ; ' . , 
.' ·f The Hillsboro plain is an inclosed basin with t\70 main outlets, the Che- . 

. ·P.alam a.nd TuBl:i.tin rivers, both flowing south out of the valley. These aro . 
narrow gorge-like o:utl.ots. Thero 111Ust have been a large outlet, which was " . 
closed by some sort of dam, the findill€ of which would solve many riddles. 

' ' 

I This lo~laiid of tho Hill~boro plains is a great geological puzzle. The 
surroundinc hills are not composed of. the ·same material as the valley fill; which 
,is at least one thous:i:nd feet deep, · Near Hillsboro part of a log we.s found (not 
fossilized) one thousand feet below tho surf ace. The width of this old valley 
is as yet unknown. .A.t Newbur:j after digging a considerable depth sol t uater was 
obtainod,·but bedrock was not reached, How could there have been such a.large 

.tu'ea filled up at.least five hundred feet with river material without having a 
through wey for th.o river to have cut? There IIIUSt have been a great river with 
an outlet. to the sea. It must have been simpler than the outlet of the Columbia 
to!UiY. ·What happened to it? Was it choked1 

The bottom of the valley at Hillsboro was once fifteen hundred feet.higher 
than it is today. (The Portland area also, was over eighteen hundred feet higher 
than it is today,) The bottom of the valley was once' five hundred feet higher 
than sea level, Dr. Hodge is working on the theory that the land was submerged 
and the rivers filled up the valleys to a high elevation. Then the land he.s 
since been raised about five hundred feet, which makes it about one thousand 
feet above sea level. The soft valley fill was then trimmed out, but the old 
river doesn't flow.out anymore, The present streams flow in a very round about 
way _to reach the. Columbia. . ' . · · 

Dr, Watson suggested that the streams were flowing south as the small creeks 
.do now to join the Willamette river, when the country was fifteen hundred feet 
higher than.now. They would have formed an intergrated river system, with.a · 
series of V-shsped valleys lying north, northeast, Such a system would have · 
carved the Chohalom end Tunlitin valleys, ~id the Willlllll0tte at that timo flow 
through the Clackamas valley? ,Dr. Watson further suggested that the lavas coming 
out of tho Cascades near Oregon City.blocked the streams there, causing the water 
to be dammed to the four hundred end fifty foot level, This '70uld cause water ta 
spill over Oswego Lake.at the four hundred fifty foot level, and would have cut 
tho gorge 17hen it spilled over. Dr, Watson thought there might havo boon a' 
second outlet near Oregon City due to a second lava flow, Thie might account 
for tho valley filling.Q.lld.the occasional appearance of terraces surrounding the 
Willai:ootte and other valleys here. Dr. Hodge thought the four hundred and fifty 
foot level was a good suggestion; but the outlets of Oswego, Tualitin, and· 
Chehalem rivers are narrow, .A. v.shaped valley should get lar;;er as it goos · 
downstre!llll, Dr. Watson believed there could have been a more complicated cti.'tting 
down and filling in since then, 

i " Tho first, stop made in· tho. hills surrounding tho Hillsboro valley was on the 
E.ast Fork of Dairy Creek, Six ;lava flows of Columbia Ri var basalt uere counted 
at tho quarry. Tho scoriaceous material composing the top layer of each flow.was 
soft and oas:!Jy wcatl1cred, thus facili ta.ting the identification of the boundaries 
of each flor1, The11e basalt outcrops uero found exposed on the upper surfaces of 
the hills. The red soils mclting up the soil covering of the hills was tho Oljllllpic 
typo of residual soil resulting from th~ :wathoring of basol ts, 



The slope of the hills ran parallel to the valley. This valley was much 
larger at one"' time; ':!The old valley had been partly dissected· and cut to~ the 
level on which we stood; 'It had since been uplifted, and the.stream had:cmt .,. 

'down to its present· lavel, exposing tho underlying bedrock of the valley,' which 
· is marine Oligocene shales, . Those shales upon closer examination proved to be 

a fossil huntorts par~dise •. M'!lll(f .interesting fossils wore found, Dr, Jones I 
•· smiill son found '.the :first' one, and delighted. all, and most oxpccially· his proud 

father. Fossil clams, gastropods, and without doubt foraminifcrs wore found. 
Those marino Oligocono dopbsi ts make excellent hunting grounds. Tho shales arc 
soft and are thus quite easily eroded exposing the fpssils • 

t, •• J . ~ _. • ... 
-As we traveled through the hills on the way to,Bacona we crossed several 

typos of formations, st111dstonos and other sedimontaries, Near Bacona at an 
elovntiQn'of appro:itimatcly tuonty-four hundred feet· a splendid view' of' tho hills 
te tho northwest in Columbia County was obtained, Those hills extend in great 
anticlinal folds northwesterly from Portland. · ' · " · ·; 

" 
.. ·, 

·. · .... ·At first we searched 'that magnificent panorama for evidence of Diller 1s" :_ · 
peneplain. :Could we detect' a common elevation? Dr, Hodge noted a seeming ccin
cord.a.'lce of elevation between"the tops of the highest hills, but remarke'd. that 
the integration of lrui.d surfaces due to dista.'lce. is often misleadlng, · A few·· 

,. ·flats· on the ·tops of the hills was noted, but as yet their cause is unknown. · 
There was nothing there in oll that vast· area· to convince the Cl-men of apene-
p~~n. 

' ' • r ~ .. 
Did a large river find. its·way.to the sea through this area? An attempt 

was made to picture its valley.· The oxea five hundred. feet below tho tTienty
four hundred. foot level was fillei with alluvium to tho crlilst of· tlie'-hills. 
Thon, one' could imagine such a valley, A river must have crossed it, but hO'i7 
did it get across tho lowland.? If the lowland was filled to the same level, ' 
then a river could. have found. an outlet to tho sea this wr;i// •. !f there really 

· was such an outlet, then the river flowed. a.t. a hie;h elevation,: and. the country 
to the north and. south would have boon cu.t out • 

. Closer examination of :tho topography of· this country proved most interest
ing. Tho longer we looked tho more we saw. A big mound oh the further hills" 
was thought to be of some'other formation, an intrusive perhaps. To tho south 
an old. volcano was detected.,. Toward. the north a long.flat surface was inter-· 
prated by our G-man as perhl.'J>B ·an' old.lava flow, A smooth slope, much eroded., 
was thought to be an inclined mesa,· Also,"it was noted. tho basalt rocks arc 

· younger than the hills., which are mainly composed. of marine Oligocene sediments, 
; , The basal ts arc Miocene and h..'lve been folded and eroded., . . ' ... ·.: .. ' 

"After viewing tho larger aspects of tho scenery WO·Cl!lllO back again to our 
over present cry, "Why? 11 We wore launched.· ago.in ..... ,.,.· What caused. the Nehalem 
River and. Gales Creek to work head.ward. here? What determined.' their course? Was 
it this old valley fill? .. These: streems. form, a curvat1!l.I'e with the Columbia River 
and lie i;oughly parallel :to· it, . .'.Dr, Hodge has not yet worked. out a theory as· to 
the meaning of this·parallolism, but there is-a hard rock mountain barrier be
tween the two drainage·systems, ; 

- . .. .. ' 
The noxt stop was at a road. cut after dropping down to the eleven hundred. 

foot level in the same hills." Hero Dr. Hodge sot us·to wor~ cracking pebbles, 
What kind wore they? What was .. their stor-J? A census. of the pebbles would. 'tell 
where they wore from and whoro'tho.river·flowed that c'llI'r~ed them. 

. ~;.';. , . r . ~ .· . ' 
... .. ~ : .;, . . ' . ~ · ..•. , r : : •. · .. : •:,_ ... " . . ' . ; '" .. ~ .. ~ ~ ' . . . . -~ .: -4- \: "· . " . ' " .. " 

·~ ... 
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Were they interbedded in the lava? Were they basalt or andesite pebbles? 
Could we find any pebbles that weren't igneous? We found they were mostly glassy 

· andesi te and .. Troutdale grit. none were foun(I. that weren 1 t egneous and none were 
found interbedded with the overlyin~ lavas,·but a more thorough search is neces
sary before any. certain. results . can be deduced. . 

The exposure sho1'1ed torrential downstream bedding, The gravels carried by 
the stream ranged from fine to coarse, Long 'slablike pebbles were found. The 
overlying lava flow was andesite aiid'identical to the andesite lavas east of 
·Troutdale. The pebbles were well rounded.and the matrix in which they were bed
ded was volcanic tuff. They were well eomented like tho material on the Sandy 
River, This would indicate that vast qUWJ.ti tics of ash and volcanic bombs blank
eted the country, and streams flo1'1ing wostuard to the sea spread it out ~s an 
alluviel fan over the top of the old stream beds~ Was this volcanism subaquecus? 
Could these andesite lava flows have blocked off the valley so that the river had 
to find a no11 outlet to the sea? Did its tributaries cutting back discover this 
weak zone and so wore able to. cut back very rapidly? 

Ono other question puzzled many of us. If these gravels wore not rolled a 
long way in the stream bed, wlult agent rounded them? Did they lay a lcng time. 
exposed to the air before they were covered by lavas? Are they wind blasted as 
the rcsUl t bf tlie desert' climate in which they were oxidized rapidly? If_.the 
volcanism was subaqueous and the lavas were blo17Il out into the water while still 
hot was. the oxidation while chilling sufficient to round them? · 

I I ' ' • •/ ~ '• 

· At :Buxton the thir~ty· travelers found relief. The icebox of the little s.tore 
was, verily raided. Be_Jerac;es vore to be had, but caution was· neededl The bottles 
must not appear outsi~o tho store. Loo saw to it thnt all.good oen were in. . . 

At tho railro~a'trestle ~ot far from Buxton a long stop'was made tha.t the 
"hunters" might bag their game. The steep bank to the trestle was climbed. Dr. 
Hodge led us across the trestle. He tarried not to explore such a magnificent 
panorama as uas to be had. ' He uatched his feet and hurried on. 

' . ' . -
The fossil grounds· were Oligocene sandy shales exposed in the railroad cut, 

They formed the bedrock, '·and were folded, ·Good jointing planes were found. . 
This exposure is expocielly noteworti-iy as it proved to be quite definitely a near 
shore deposit. Fossil loaves of trees were found closely associated with fossils 
of crabs, clams and other near shore creatures, which at tho present time live in 
fairly shallow water, 

The close of a hap-py doy was drawing near as we stopped at Gale •s Creek 
near Glenwood on the main road to Vernonia. Hero at an altitude of five hundred 
foot an igneous dike_ had come up to tho surface through the underlying shales,_ 
Those shales uere defini toly bedded, and 11here they came in contact with the · · 
·igneous m<J.terial were partially met!lll!Orphosed. An Oligocene fossil was found l 
which had been baked, Tho dike was andcsite and post Oligocene in age. It mcy 
have fed lava flows of Miocene age, . 

The bedding of the Oligocene sediments of the stream bank showed a very 
interesting structural feature. Thero vro.s a sharp chane;e of dip in the bedding 
duo to a sharp flexure or fault, 

. ' . . . ' . 
The caravan broke' up at 'Gale's Creek and joined the other little ants speed-

,. ing _alone .tho highway. _ Eac;h fo;unu his own pace, and so hurried homcuard blessed
. -'ly tired; but ca'rryi'ng in himself that uncanny feeling of having had a glimpse 

into the unkrio1m,' · ' · "·.' · " · ... 
' .· : . J. ~ Eva Catlin. ... · 

- - ... ,_ -



OUR PU:SLIC SPEAKERS 
·: .. . .. • 1. : : J ' 

MaY 7, m; E, T. HODGE was the speaker' at tl10 .. Active. Ciuli. ":His subject was 
"The Past and Future of Bonneville". ,.,. "I.,,·'·-··:: · · ; .. · .. · 

.: .. 1•. __ 

May 11, DR. ALICE M. BAIL."IB spoke before the Mother's Club of.St. Helen's Hall 
Junior Colleg~ on the subject of the Geology and Scenery of Yellowstone Park, 

' • " r • 

- - - ~ - ·.· l 

·OUR MOST URGEJ:TT NEED '. 
' ' ' .. . '· ' .. ' "· 

-. With all the talent in the Society it is more than straiige· that no one haB 
_. a:omposed either. tho .words ·or music for a Society song. ' ·" · · 

·'· ... 
. I -- - ' -: 

ARTICLES ':AND.REVIEWS 

Allison;". ~ra. s. . .. ·. 
Pleisto<::en Alluvia'! Stages in Nortnwestorn Oregon: Science, n. s., v. S3, 

no. 2158, pp~·441-443, May S, 1936. · · 
', ,I • • •, ' ' ~ 

Mr, Allison presents data on the'8J.luvial terraces of the Willametto·Valley 
. r;Itichmey. throw some light on tho Pleistocene history. Ho recognizes an old ter
race such a,s in T, 6 s;, R. 6 W., in Poll: Countybeginning at heights of 1000 - · 
1500 1 \'7hich· is well dissected an!l remains only \?here protected by harder under
lying rocks, This may be equivalent to Nebraskon glaciation, If so, the Satsop 
of Bretz expose~ at Troutdale is the equivalent of Miocen Ellensburg or Hood 
River formation of Buuo1da and Moore. · · · , · · • : · 

' . 
The oldest terrace which is '1ell defined is represented by hif,h gravel 

terraces along the volleys in the Cascade Mountains and by perched remna.~ts in 
the majcr volleys. Deposits are deeply weathered to 20-30 feet olong terrace 
from.ts.· Probably Kansan in age, No:u in order is a lower terrace irregularly 
oxidized to depths of 10-15 feet, pebbles decomposed, and parts resemble the · 

· gumbotil ond gumbosand of Illino.ian drift. · 

" 

A younc;er terrace than this Illinoicn is represented by the Willamette 
silts, with a fe\7 feet of uoatheriilc~• This"is probably Wisconsin in age. A 
still 10110r c.nd youn~or terrace a tandin,;: 15-30 foot above tho s treoms is re
cognized. It is not older than late Wisconsin·tUld mcy be Recent. Co~relatod 
with a 11enk stage of volley glacib.tion near Zigio.e; and fresh pulll.."1.Ceous c;ravels' 
in' Cowlitz Volley, Washington. Since then streams have cut throUf.:h into under-' 
lyin~ solid rock." Tho nir-laiil. pumice of Crater Lake overliell. tho'y'oun[:est mor
aines of the area 'and are post-glatiiiil ·· · 

Treasher. 

' . 
PROGRESS REPORT ON THE NEW S'.t'ATE GEOLOGIC MAP OF CALIFORNIA 

' . ' 
Olaf P, Jenkins, San Francisco, California 

. . . ..... ''·' . . .r-.: 

Data, accurate enough for a map' on the sccle of 1:500,000, ·are available for 
about 65 per cent of the State.·· Of tne remaining'35 per cent, pnrt is ·badly in 
need of revision .wh~le.th~,~est mn;v be considered almost blank. The sources of 
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. il}:f;or!JlD.tion o.re uae.c-spre:-d., G:r~ut cnre has been taken in corop~la.tion c.nd c:.ra-.1ing 
· ana; also in 'sy'a-teme.ticr.lly cattlloeing the mo.teriul used, .. T}J.e ~ mey be inspected 

·"and liny new informo.tion uill be most welcome, The collection Q.nd coordination 
: 'of maps of so many different· scales have b:cought out many interesting .regional 

·· features, The fa~ts of the Coast Ranges south of San Fral).cisco are,of special 

. ... 

interest in this regard. ;. . .. 

- - - '' ~ . . . 
·. 

Ralph W, Chaney, Berkeley, California 

.Th~ clarno formation, comprising basic lavas, agglomerates and fine-grained 
tuffs, is widely distributed in eastern Oregon. ·Recent collections of· fossil 
plants from now localities indicate a close agreement in age uith the Comst0ck 
flora al'ld tho oldest flora at Ashland, both of uhich. are referred ta :ti:ie upper 
Eocene. T'ncre ·are numerous plaht species. in common with the floras of the rhyo
li tic tuffs of the.Auriferous Gravels in California, The presence of a wide
spread flora·of a warm-temperate.to subtropical type in western .America during 
the upper Eocene is consistent with other evidence regarding the climate of this 
epoch, 

.,.. - - - -
GEOLOGY QF THE NORTH SANTIAM RIVER DISTRICT. OREGON 

T. P. Thayer 

·: The area discussed comprises a section extending from the Willamette River 
ii.t Independence to the Cascade Mountain sUJll!Ilit between Olollio Butte and Mt. 
Jefferson. ·For purposes of geological description it is found convenient to 
divide the Cascade Mountains in Oregon into two parts, tho Western Cascades and 
the Hi~h Cascades, Tho western Cascades consist of folded volcenics of Miocene 
age or oldeT which formed' a mountain range at tho beginning of the Pliocene, 
The High Cascades form tho drainage divide of tho mountains as a whole, and are' 
a young ranee of unfolded voconics built up in .the main to the east of the West
ern Casco.des, The series forming the t\70 divisions ore separated stratigraph
ically by a vary marked unconformity which can be traced the entire lcni;th of tho 
Casca~os in Oregon, 

Formations 

1 ~Le ?ldest kn~wn f"rma.ti~n in the Ncrth Gantiam area is the marine Illahe 
fcrrr.atirn, ~f Middle 1ligocene age, which is well exposed in the western slopes 

• ; . cf the Salem !!ills. T'ne beds of this 6~rmation are rr.a.inly fine bedded tuffaceous 
sandstones Vhich.east cf Turner grade intn nvn-fessiliferous pebble bed.q, East
ward tt~se pebble beds pr~bably grade into continenta.:!.·pyrcclastics and fir.e tuffs 

.: . .,f tr.e Mel:ama. .formati~n. Unnonforrr.ably oYerlying the Illar.a ar.d Meha.rra fcrm
ations are the St~hn LaYas which consist of basal ts west 'lf Stay·ton and ber.crr.e 
lllOre ades!.tir. eastward.· The laya,.q are abo )_t 4~C feet thick and thicker. to tr.c 

. ,.· nortr. east, , 0oni'or:::a.bly <>Yerlying tr.e Star"ton Lavas is the Fern Ridge F~rrr.a.ti6n 
consisting of conglarr.erat'es' and pyroclastics ranging up t~ fifteen J:rur..dred feet. 
in thickness, East ~f Mehama. andFlsi te· fl'lWS be corr. so numerous in the M"'hama and 
FFlrn Ridge f,rn:ations that f~rn;ational, identity is l~st, 2bese lavas are there
fnre ~rouped in the Sardine series, which in the vicinity of Sardine Mountain is 

• : srrr.e ~-;.-c feet tr.ick. ':L'lle Sa,rdinE! series grades do1mward into ~he llreit,,r.cush 
series r·f 75rr feet ."f rr:ore "r le~s wat'er-worked pyroclastics, E.J-.yolite occurs 
at tr.e base of the exp~sed '.3reHenbush -section, and in the 1fo;tern slope af the 
i! :i g 1~ 'la~ .... .arl~s . "7 .... -



The lirabe ·formatiori:1~ corieia~ed.~ith ·the Eugene·and.Pitteourg Bllifi" form-:. 
aticina.: The Meh8)1ll1 is'probably ecj:uiv8iei1t to :trie'Eagle' Creek 01' .warrendala.fo:;m

. atio·n of the Co.lUlllbia:·Riv'er Gorge;"" The· Steyton and Sardine lavas are probably 
·Miocene, anci. similar· in: age 'to 'the' Coli.imbia River Basalts, whereas the Breiten-
bush tuffs· niey be· Joiin Dey cir Clarno, or both. - · - · · 

The High Cascades consist of four series of vclcanics, these being, in 
chronological order, the Outerson,-Min~o; Olallie, and Santinm lavas. The last 
two series are very likely. of. t~~ ~am~ pge. Tpe lavas are probably Pliocene-
Pleisto cene. ·; ~·' "-"·'·~.,.;,_ · 

: ... 
S jru.ct\u'C 

'rh~ Western.Cascade formati~ns have been folded' into a series of flexures 
trending NE - SW. Those have been named from west to e~st;' the Willamette syn
cline, Mehruna'anticline, Sardine syncline, and Breitenbush anticline. Dips'in 
the Steyton lavas average 3° or less in· the two first-named structures. TbO · 

· Breitenbush anticline is very asymmotricol, having 50" dips in the west limll.: 
and 12° dips in· the eastern, :All structures plunge· gently northeastward. 'J.. .. 
diorite plug about'h'mile in-,:liometor is well exposed in the Sardine syncl:ino, 
The eastern limit of- the \Vestern Cascades is a rather straight ·eastward: 'facing 
scarp which cuts off the east limb of the Breitenbush anticline, and suggests a 
fault scarp. The fault has been named the Cascade fault. 

The Wes;t~pi. Cascade ~cks. had been fgldod, intruded by. d~ori to and minorol
ized, block feulted; and eroded to a relief of about 4000 foot before tho first 
High Cascade lavas wore erupted, 

. Tho Oute.:rson lavas o.s a tvholo dip east•.1ard, as they r/CrO poured cut on the 
Cascade scarp, but in part lap over an the Western Cascades, ·The Minto lavas 
fcrm the main bulk of the High CascaC.os and were extravasated from vents near or 

. alon~ tho present crest of the range. Theso lavas formed a aeries of b'roo.d 
shield volcanoes which wore deeply erodod before the present-day pe!lks of. tho 
Olallie lavas (Mt, Jofforson, Olall'io Butte,· Mt. Wasliington; etc.) >1ore built up. 
The Santilllll basai ts partially filled tho North Santiam valley uhich was cut in 
the Minto and Outerson lavas. · ·~ . ' . . . •' . 

.... · , .. .' Sout'r»of Mt".· Jofferson the High ·cascades ii.re triangulcr in 1Section because 
'' of aligtitnerit of'the vents. North of that peak:.the r!l!lge is more of a plateau 

and lower, apparently because of haphazard scattering of the vents; Numerous 
cones of Olc.llio ago (Sisi Butte, The Pinhead Buttes, et,) are scattered over 
this plateau. - · 

Regiortal.S.~ctur!).1: Rel-ations .. ... . ' ... 
'The liesterri Ca~·cade folds, ~ we .hqv~ sc~n, trend,-northeast 

0

and southwest. 
Eas t.ern Oregon folds 1 ·on 'the other hand, trend nearly east._west •. These two 
struotur.a:J. systoma.·llllJet.mi_der the High Co.scados, in a belt Q.f great volcanic 
·activity, T'ao alignment of tho 'Volcanic p1116s and pecks, and· the eastern scnrp 
·of tho·Uestorn Casco.des:suggosts ·this zone :rn .. -w be one in which faulting on a 
- con-sidora1ilo scolo ·lias occurrcrd. Tho faulting probob~y occurred ·during o.nQ. after 
· tho ·late Miocene oroi:;erly of ·the PQ.cific Northmist. Such faulting is beautifully 

: developed in tho Klamath Lake rei:;ion. · · 
. ' ... _ ..... ... . - ' . Glaqiation ... . -· . . . •\ .... . .. 

. ,. '·Thero ho.ve apparently· been throe epochs of more or leas .extonsiye glaciation 
· · in ·the Casc5.dos.; · Durillf:·:t.he first,· or ¥i~l City epoch, :a glacier extended do1m ... "~·._· :·.; ... ;-~ .. 

_g_ 



The Western Cascade fcrmations have been folded into a series of flexures 
trending NE - SW. These have been named from west to east, the Willamette Syn
cline, Mehama Anticline, Sardine Syncline, and the Breitenbush Anticline. 

This cut together withthose on the next page to accorrqiany Dr. Thayer's 
article, which appeared in our Bulletin - Vol. #2 - No. ll - June 10, 1936. 
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The North Santiam River to n point nbout four miles below Mill City, and deprsits 
cccur as far east as Gates, Lateral Moraines are found also, som~ four miles 
below Mi:).l City on a broad bench north of the river. The glacial "l)'.•t prof±le . .._ii( 
the gorge east of Ni~ara has been destroyed. Varved silts and outwash gravels 
are abundantly exhibited among the deposits, indicating old:glaci0J. "lakes' which 
1.mre f'illed. · · ·· · · ·, · 
. ' . . ,. i . . : .... ' . . ·I . . , . . . 

, At ~etrcit Ranger Station lake deprsits and gravels were caug;ht behind·a 
niorainic.!U:Un near the Q;uartzville .trail bridge, The Detroit glaciation was prob
.ably considerably later than. the Mill City._ ., . .. . , . ' . . . . 

. : [ ]~aµtif~ 'lll('rai~es ·n-~c~r .jUEf~· ~~lo~ ~el Creek.0.1;: ~he'. ~crth ~ant~~ 'filv~r~ 
... .' These are vecy young, and I''epreserrt the lasj; main glacial epoch, Glacial cirques 

are very common in the Western Cascades, and glaciated valley~ and upland surfaces 
.. dominate the High Cascades, • . ... , -, ._., . .·. · · ... , · '. .\' 

I ' •. , ' ' .. , - . . •' 
~ •• l Physiogr,aphy 

Dip slepes dominate the Western Cascades to the crest of the_Mehama anticline, 
.·East.of. ~he axis of that structure the Miocen and older rocks have been maturely 

dissect"ed into narrow ridges :and valleys rrith a relief of about 4000 feet. 

, .Structural surfaces dominate the High Cascades, and tlie physiography is a · 
direct expression of the structure. South of Mt. Jefferson the High Cascades 
are essentially a'linear pile of lavas, separated from the Western Cascades.by 
thE! North Santiam--Mr.Kenzie structural valley.. North of that peak the boundary 
is not physiographically distinct,· as the younger.lavas spread ever the Western 
Cascade margin. The younger peaks•of the High Cascades have been more or less 
modified _by glaciers. · · · ·.. : · .. 

I I . 

! Drainage changes have been. numerous. The North :Brei tenb'ush Ri var beheaded 
Cub Creek, a tributary of the Clacit=s, and has cut doVlll ·some 800 feet since the 
capture. The North Santiam River abo:ve t)le right angle bend south of Quterson 
Mountain originally drained inio the McKenzie. It was reversed by a combination 
of glacial scour on the Santiam basal ts, and extrusion of lavas in the vicinity 
of F;i.s)l Lake. The North Santiam River east of Detroit may have been reversed ·_ 
when the High Cascades were built up east of the Western Cascades, as that por
tion of the valley is at least in part pre-High Cascade.; 

'-7:"'.--

Tbeyer, Thomas P. 

' Structural.Relation of the Central Willamette Valley to the Cascade Mountains: 
Geological Society of .America Proceedings, 1933, p. 315, 1934 

I ' , -

I Discussion limited to structure of s". portion of Salem Hills and its relation 
to the structure 'of the Cascades. , Formations of volcanic origin, Illahe formar
tion is near-shore marine, 'ti:iffaceous sediments of lower-middle Oligecel!ll grading 
E. into sua.acrrial Mehama Columbia basalts, Fern Ridge ruffs conformably 0verlie 
·St~ton lavas. Salem Hills are eroded, warped, E. dipping monecline of stayton 
lava lying on eroded, 1;ently folded Illahe. E, the lavas flatten and form shallow 
Stayton· basin: E,; _rise with aonspieuous slopes and disappear. ~der Fern Ridge : 

._ tuffs, Mehama volcanics unconformably :underlie the lavas. Salem Hills arc west
otn limb of syncline continueus with·and part of Cascade Mt. structure. E. boun
dary of Willamette Valley resulted for erosion. (Treasher) 

.... ,·-9-



Thayer, Thoms Po · " ~ .. . . 
-. ' 

. Structure ·of North Sant.iam sec·tion ·cf the Oregon cascades 1 
American Proceedings for 1934·; PP• 324,-325, :1935,· , . . 

~ . . " 
Geological society 

. " 

.. ' . . .. -
t _. _'.·_ 

section follows 11. Santiarn River from salem to Mt. Jefferson. caocadea divided 
into 2 structural units, western cascades and High cascades. uostern cascades con
sist of l!iocene and o!:lrly Tertiary lnvas- folded into ll'oE· trending struottires, in
truded locally by diorito. Dips .aro low. E boundary .is tho irrPgular N...:s, C'ast 
facing cascade scarp, buried by High cascade lavas. Eastern dips aro high, up to 
50° in an syn:mctrical anticline exposing 13,500• volcanic section. unconformity 

- between Western and High Casc'lde lavas is ·marked, Younger lavas <ire olivine basalts 
· w!th ·initial dip.· Similarity o.:t west cascades and Columbia Gorge sections indicates 
· their continuity.' Alignment of High cascades vents, eruptive centers, and the: 

scarp indicate N-S fractures cutting obliquely across w. cascade structure, · To be 
regarded a northern extension of Basin and Range province. (Troasher) 

Wi~ ins en, rr. Do 

· Sliharulites in the Clarno Forr:ation Acid r.avas: Geological Society of America 
Proceedings for 1934, P• 330, 1935· 

) typiis based on appearance in plane polarized light ( l) light brown trans
parent' ( 2) dark brown opaque~ (·3) colorless,. transparent and occurring only i1i. 
cavities •. · 'First 2 types are composed· of. orthoclaso und· quartz, i'rd is quartz· alone 
and develops only in cavities. OrigAn due to rapid cooling· rosulting in super
saturation with 'development of nunorous con tors of crystallization• Cryst~.ls grow 
radially from theso'centers u.~til s~turation is, reached, ~en normal crystal growth 
takes place. 110 special conditions except those which are.supposed to exist. in 
acid lava ~re_necessary to tho proposed hypothesis, (Treasher) 

., - - - - .... -
I ' ' ' ',~ .. ·' 

·SPECIA'L JIO<;)ICE !. '. 

J, ' 
Anyone interested in studying Geology of the Columbia Rivor Gorge for the.week 

of July 6 to llth ·see: 

J. VlIJIHER 

AMATEUR GEOLOGISTS TOUR. WASHINGTON, D. C. 
' . . . . 

The presence of dinaaaur bones,.petrified woo~,. shark's teeth and seashells 
in the earth where the architectural.masterpieces of modern Washington now stand, 
will be explained by Park Naturalist,' Donald Ed;;ar.d McHenry,·National Capital Parks, 
to persons accompanying him on a Geological TQur., of the National Capital on Sun-
day, Mey 17. . " · : ": 

Tho tour will start in ;the rogion ·~f '..the. Poto~Q.~· and pro:~~~i·.northnord. o'ller 
the foreiliar Washington hills, Near the ~rationdj. zoologipal Park Mr. Mcl!em-y. will 
point to gravels of 100,000,000 years ago rostii;ig upon rock~.prop~bly l,000,000,000 
years old. HorD the.humnn fineer can cover a ~r.ack representing a span ?f approxi
mately 750,000,000. years, tho Naturolist bolie11ea." Mr. McHenry.vi;ill,. e:;q:ilain. :iiow 
the old rocks ucre shoved· u:p arui over the YQllllg\lr._ oconn~c dcposi ts· by the rpstless 
movements of the surface of the eorth. .. 

·<-· -10-
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The Rock Chart in plate I is designed to aid in rock classification as well 
as show relationships between the common rock types. 

In all rock .-d.Ofinttions, certain minerals are considered as essential, 
other minerals may occur which are called accessory minerals'. It is evident 
that an essential mineral in one case may at times become an accessory minilral 
in another rock. 

In the case of the rock dBfinitions illustrated in.the chart the essential 
minerals are listed: ~ - Quartz,'Pl - Plagioclase, Or - Orthoclase, Px ~Pyroxene, 
Pyr - .Amphibole .and Pyroxene, 01 - Olivine. These minerals are those most com
monly used in rock classification and in determing the rock na1De it i·s assumed 
that one can recognize these several minerals •. 

Beginning in the lower left hand corner of the chart with the definition of 
a granite it is possible by following tho arrows and noting the subtraction or 
addition of minerals to arrive at the definition of_ any one of the rock types 
listed. .At the same time the relationship however remote is shown. 

Tho rocks listed in the lower half of the chart are .all coarse grained the 
"vertical arrows point to the fine grained equivalents, which are listed across 

the top of the chart. · The ·left hand side of the chart includes the coillllOn light 
colored or acid rocks and the right half of the chart includes the darker colored 
rocks. ' 

If a granite is a coarse grained rock composed.essentially of Quartz and 
Orthoclaso then in using the chart, it follows that a Rhyolite is of the .saz:ie 
col)lposition but fined grained. The Syenite is the same as to texture but the 
Q;uartz has been subtracted from the Granite. If Plagioclaso is added to, and 
Orthoclaso subtracted from tho· Syon:l..to then the rock would be known as Diori to. 

By following out this process it is possible to trace the relationships 
which exist between all of the rocks listed on the chart • 

.A S~MPLIFIED TABLE FOR THE RECOGNITION OF SOME OF THE COMMON MINERALS 

General 

.All matter is composed of chemical elements such as oxygen, silicon, iron; 
aluminum, etc. In nature these elements are usually combined together to form 
compo1inds which differ from one another in physical properties as well as in 
chemical composition, 

I 

.A M~llEIUL may be defined as an inorganic substance occuring in nature whii:h 
has fairly definite chemical and physical properties. Minerals may be chemical 
compounds or elementary substances (native gold, native ·copper, etc.). , i 

From tho definition above it is seen that substances which have been made . 
in the laboratory and smelting furnace are not minerals. · " 

Many minerals, under favorable conditions of formation, grow in definitely 
shape4 solid geometric forms' bounded by plane faces and known as CRYST.ALS. This 
ge~motric form is the result of well ordered arraneement of the atoms making up 
the crystal. Crystallization may take place (1) from solution, (2) from fusion, 
(3) from vapcir. ' .. · 

''-12-



Physical Properties 

Most of the colil!llon minerals con be identified by their characteristic prop
erties, Microscopic exar.iination or blowpipe analysis is necessary for the identi
fication of some minerals, The minerals listed belou con be recognized by their 
physical properties and one simple chemical test. The mere important properties 
are here mentioood. 

HARDNESS (H) refers to the resistance VThich a L1incral offers to being scratch
ed, The following is Mohls stondord scale of hardness:· 

1. Talc 6. Orthoclaso 
2. Gypsum 7, <tuartz 

a: 
Calcite s. Topaz 
Fluorite 9. Sapphire (corundum) 

5· .A.po.ti to 10. Diamond 

In tho uork of this course, hardness may be determined approximately by 
employing either: . 

a. Finger.nail - hardness l to 2, rarely o.s much as 3. 
b. Pe~ny - hardness app~oxiraately 3, 
c, Steel knife - hii.rdness 5 to 5,5. 
d. Q;u.m-tz crystal - hardness 7. 

CiiEAV.o\GE (0) is the property of certain minerals of splitting in definite 
directions yielding smooth, plene surfaces known as cleavage surfaces. In r.rl.ca, 
for exar.iple, the cleavage is perfect and in but one direction; in feldspar it is 
good in two directions; in quurtz, cleava.:;e is absent. a cleavage surface may be· 
very sr:iall or i~ may be quite large depending u;p~n the size of the crystal or min
eral grain. It must not be confused with o. crystal face uhich is in no woy a 
product of cleavage; 

FRACTUBE (F) refers to the character of a surface produced when a mineral is 
broken in any direction other than along a cleo.vage plane. Fracture mey be des
cribed as even, rough, splintery, or cqnchoidol (soooth curved elevations and de-
pressions such as in flint), etc. · 

LUSTER (1) refers to the appearance of a surface when vieued under reflected 
light. Varieties of luster are vitreous (glassy), pearly, greasy, metallic, earthy 
etc. To obtain the proper luster of a mineral the surface exaoined must be a 
relatively fresh one. 

STRE.AK ( S) is the color of the mrk Llade ':iy soL18 oinerals uhen scratched on a 
hard, white surface such as unf,lazed earthenwl!I'e(streek plate). Streak is, thus, 
the color of a oiner~s powder. Ma.'lY minerals give no distinct streak. This is 
especially true of L10st minerals harder than the knife and of light coloraiminerals 

SPECIFIC GRAVITY (G) is the ratio of the 'lfOight of a substance to-tho weight 
of an equal '°'-1mJ of water. It is expressed by a figure. Most of the cornon rock
foroing minerals have a specific gravity rancing froo 2.5 to 4. 

COLOR is an important aid in the identification of sor.ie oinerals. In many 
oases, however, color is not a distinguishing churacteristic. 

SPEOI.\1 PROPERTIES such as taste, feel, tJBR,Iletis~. etc., sometimes aid in tho 
deterraination of a uineral. 

REACTION WIT!i ACID is a cheuical to st uhich identifies a fe'il minerals. Calci tr 
for exor.iplc, effervesces freely when cold hydrochloric acid (HCl) is applied, 
while dolomite effervesces freely only 11hen hot acid is applied. 

tn tho accor.ipan;1inr k.ble the r.iinercls nre arranced on a bases of luster, 
hardness, strevlc, color ond cleaV!V'.O• Tho orir;innJ. table fror.1 11hich this uas 
takon nay be found in D'lil'\'s M~rin:'.11 of Min('r,..1n-:v, 



METALLIC OR SUEMETAJ,LIC LUST'CR 

(1) Very Soft - Will readily leave a mark on paper • 

. 
nai-dness s+ ,, 

""1~- ", r. Crvs t.al Struf~ture 1 ~ . ···~ 
,, ___ 

f'.·-·--: l - 1.5 Black Steel gray PPrfect 2.2 Rhumbohedral , Diff. from Mulybdeni te 
Iron black Micace0us i by brown tinge i;u its 1 Graphite: c . 

1 blacK color I -
2.5 !Gray.Black. Lead gray . -. Perfect I 7. 6 I Cubic crystalc ' . . _ 1 Galena . · I P5S . 

· '~"!~ssiv£_-t " _ · ~ · -+- · -. 
Cubic --

2.- 2.5 Bright red Red I 1 s .1.J Carthy . Earthy fur:n :.ut Cinnab<;.r I HgS . . . . -- I · : common · - I · . 
Mar.Ks pap- Red_ l3r0·1m: red I;z:~wn. 5. 2 j Earthy · l Uften knllw~ as r.ea . I Herr.a ti te I Fe.~u3 · 

· er easily __ • 1 _ I Uchre - pair.tore ___ · ____ :_ .. ___ · __ - ------- - --- I ::.. 5 j Earthy . Uften kn<Jwl< as . j Lim1.mi"te lFe o '(UH) . · iJarJ;s paper Yellow Yellow. ... , . 
· easily brown brown · y~· 1 ·• l'ci-r~ 4 3 6 .• ~.1. u · ·• .... I -·-- " -

- _: I ; . . .. .. 
'~:i.IBTt.LI;IC UR ~lTB~..W:TALLlC LU:.:T::-E 

" (2) Ci.~i'.. .be scru.tcbed by knif~ but will nut readily leave m&.r;. vn pape.r. . -, ·- I ·-. ... j . .. 
" 

: . . . . . ·~ .. 
------- -. l Bl a.cl-:: Ir-Cubic· 17 .6 j Isumetrlc-c . .. . ·ar-;;s pap<ir Lead gray 

I · , Gr c.n.u lar witn diff; . 
I 

---------+----- _)___ 1 ~et~_ll~_c_1;~ci-~:iie~t. : ~arnne. -~ -----,----
5 •. 3 - 6.~ l~:~·.rn t0 Lark brown· ;"-un-e'vcn 5,2: I ! '. .

1

Hem.atite !fo2u
3 

5 -·5.5 jYellu11 Uch- Dark brown IF-s.pl_in- 3,-6---t"--- --j -- Limonite l"-~·~ 2u7 , 
re tu Dlack tery ... I . • I · I 3n::.>u ". 

' 2 - 2.b 

~2.5 - 3 
·2.5 - 3 

·=. : ~. 5 . :-··3··--

-_-_:z~5-=-4--· 

Red 
Cvpper 

Silv,er
v;hi te 
Gula
Ye lluw ---
DlacK 

!Vermiliun 

•C0pper-red 

Silver 

Yellow-gold 

l:rass-yello.v 

-uneven ! ~ .1 I Rnombuhedral . .-+--- ! Ci!lnabar I HgS 

·-hackly · 8 .• 8 · Isumettic ·. t.lalleabl.e fCop,:>er !Cu 

-hackly·: 0.5

1 

Isometric ! .. :;;:ileab.:.e lsnver Ag 
-- I · I 

-hacldy ~9·'_. Is0metric '.! Malhable JGul<i lAu 

-uneven 14,2: Tetragunal , ~iculc1r & suftness-- ·,cnalcopy+

1

. -----
1 ' , · I rite CuJ<'eS . i . . 2 

" ·. " 

~: 

:d
·7 



llUN METALLIC LUSTER 

Gives ~ cvlvrl~ss ctreak 

(1) C.an be scratcht:ii by fingerr.a1l 

H0>.rdness -4----Cuhir Lu"t"r L- _ (;J__ ___ I1 
_ !]__ Cr stal §.tm91_ur~ ___ R~§.__ N"-!!ls~~!!ll2 

2 - 2.5 I ~ale bruwn, "Jit.reuus, \ Pl.!rfect 2.~ r!onoclinic ?erfect cleavuee 1.:r1.Jsc1,-1vitel H2K;r3 
grcen,yelluw Pearly +;asal '~'U· 1 \~• 4 _, 
white 1 ; 

----2-.-~--:_-3-~--r·L~rk -brow;-/ Vitre~~s-- !?~ri'e;;t- 3 I~un-~~iinic ----- ?c~fe;t- cleavage 3iutit~-- ~1-(H'.: 0l 2 (.-.~0-Tr-'c-.-)2-. --

1 b•tso.l 1 (.;lF~) (Sil);l 3 

------2--:-·2~5·--t-GrZ-;:~ --- I Vi tre.,-~s, I P~-rftct ;o~7 .. 1u~~lin:c Perfect. clva.v .... gt. Cli11vch- H~ t•1:e5 rll~ 
pcurly j basal infltxibl~ lort; I ,, ; n 

I · 
0~~~l~ 

----1--------li.pple ~recn--1- P<>ari:;, -i-P;rr:~i- 2.e-----;:1:;-,.,::c1i~~ic -.--

1
-c~rt~~~s &- ·- -TJ.:c -fH-;Jr5~-

Grt.o..sy ~:isul Crt..asy :ef:l (s:.u:~ )4 

---------2--------------+1 --~-~..,-r_!_;_r_l-~-:-~----.-t-..,--11-,-~_-i_t_r-~-..,-~s r~~~~~-~~-, _;;_. ~.-i-~~~~·c_l_i_· n_.i_c ___ J _______ -- -- G,_·p_s~: __ ~;~~4-- --------~-
(2) C3.nn1.Jt te scro..tc:.eLt by fin:,:-ernE..il, ~Jut cc.~n ta scr~tcr.eti by 1.:1 CE:ni. 

---- -·~----+------i>---------~-------

2. 5 C1.1l0rl~Dn & Vitreuus Perfect j 2.1 Isvir.etric 
~~hi te cubic I 

---3-_ 3.-5- CLJlurl~os e: I' :'=1...a!'l~r i--------l,-2-.-'.J--!--o-,.-t-n-..,-r-i·-,~-,rr-.b·-i 

------- ~,'nite _____ . Vitreous, I ----J--L-
3 Culvrless l '.'i treou~ l<humbo- 12. 7 i Rhumbvhedra: 

i hedral 

" 

---------
Cc.r.:.i.JL S&.l:. 

I 

ti~li t~ :~...-..Cl 

Annyurit&I C:<SO 
4 

Calcite CaCL1
3 

-------

----------!---------+--· --1----+---------
1 ~Effvrveclces in 

Guld Acid --- ---
3 - 3,5 Cc'lorless j '/itr&uus I I'e1'ft:ct 4,5 Orthorh•Jmbi 

I pearly _J basal 
c Unusu6.l "'"ight 

I 
l:;c..rite BaSl1 

4 

I pr is~ 
3. 5 - 5 --1-C-,l-1-. v_e_·_t_u _____ 41

1

-ureu.sy, ,-F·- ·-·-+-2·-.-6-1>---------

,_, __ ~.! -1.... WL.X-likc t~nt.v..:n I 
! 

I U.W'-'·H~ .. - I 

I 
grt.en,yei..low~ 

St.r;l&nti
ne 

H4 . .;63 
Si2(19 

. green . ·--1-------t·-------C,;~ur lass or I Dull I Earthy , 2.6 I 
1

1 Hyaruscopi~ . I Kaulinitel H Al
2 

1wla te t I si.,ur, 
2 - '"·!) 



l\CN METALLIC LlJSTFlH 

Gives a colorless strca.r 

(3) Cannot be scratch;o,d by n cent, but c~.r. be LJcratched by '' knife. 

Hq,rdr,ess I Cpl or I Lust!O_i:--+-- Cl I G jcr-rc,+.'Cl 8truct,ur.e F.er:iJitks j _ _lillmg_ __ _ ~crrp ________ _ 

4, 5 - !'> :: • 7 Pectvlit<' H" " ·s·l· ) 1.'lc':.lJC. ') t • 1. ·z , 
~ ~ ~ 

Prismatj c 
~

Ui .. 1.ting 
• ' C I I 

,, .,,, h '" _ "" '""" I ''?" , » ~ ! " 

---- I (Sil. ), .d12 ·- .3 ·~ Natrulite ~ .. 2 L'rtharhumbic 

I V."bit~ ~,ofirl,. 
-5- --~ .~·-1 Cu;:~less, .it;::~~~ 

5 - 6 

5 - 6 

3 

4 

5 :.. 5 .5 

5 

3.5 - 5 

V.hi te I 
fl'1unucl1nic JG1cavr..ge Amph:bul~ 

Greup 
Ce.11..!il.trr:, 
Magnr8iltr:l 

Ci0° clea\·age PyruxenE 
Gruup 

b:hi te, Gr~un, ~Ji tr-;:;-aj Prismatic , I 3-
J BlacK ?e~rly I 55unnd 125~ I ~-31 

~ ' I I I I I t/.c,teSilir·"tPS 
I -·~,hi:e,G·reenJ1vitreuu; .. Prismatic I 
!~~~c~ at 90" 

3- ~dunoclinic CH.lciu111, 
:.1agr1e s i 11rr., 
MctaSilic2.t.us 

;; • 5 

I ' 

3.1 I:;:;1,.'mt;tric 

Culurless, !\'itre0us i F I 2.3 I Is .. ni1.etri~ 

1· hite ____ j__ -~~~---
IGreen,:oruwn, /'Vitreous, I F I 3.ll Hcxeg.mal 
I Celut·l.1,;sn Grcc.sy , unt;V8n 

Ulivt:: ,grc.Pr1- ,Grcasy, 
ish tu white V1ax-li.:.rn 

F 
uncv~n 

2.€ 

Fluurasccnt;w Fluurite 

Ana lcite 

Apa tit.& 

Etrpentinc 

Ca.Cl"3 

Ce.F ~ 
~ 

" "(""L' ) l~f~n.L ul 7, . ., 
"' ~ 

::'H2L' 

Ca4 (CaF) 

(P04 l3 

H Mg o; L' 
4 3v-2 9 

---<>--------4----~-+----~·---+--+------~---t--·-------+---------r-----~--------

J, 
.-I 
I 



M'l:T.",LLIC CR Sl'IC'irTALLJ C Ll'STER 

Cannvt be Scr~tchld by knife. 

5 

Grirst'll 2}.~cj.~~_J ~·(!!!'.a.rk& 

Is0metric ! l~yrite 
N3.Ir.e ---~H~c~r~dl)eSQ_ I ~tr•)f.:<: vlvr _ I Cl._ 

Greenish-blhcK -~le ~r~ss
1 

F 
yclJuw uneven 

G 

6 - 6. 5 

6 

Ccm 

Fe~.-, 

" 
!:!lac,; -----+1;-;1-~J,-.-----1--5-- lsumr,tric Strongly mu.gnetic :·\agr.ctite I 1''r.

3
u 

___j.:::Ylt:vcn 4 

-----~.5 - 6 lrrow•1 tu IBlac:-: i, F 4.3 I ~.;umbuh~dral Il.n"nit~ 'I F~T-i_c_3 _____ _ 

vlack --f'ncven ~ 
---·~ - 3~S-,Reu--~ [.r-uwn luark ;;;_-own F·- - - ;:-,;; Rh~t~~:~cdr;.l --- j'HeT.:ititcll F'e.?l.J:O 

I ltu hle.cJ< ur.even , 

-----5 -:-;,-~:...+,1';;;;;:::,-;o,~· 1,,~;;; - '~.-- . r--t"'·""' -- -·------:1·Lim~-;,_i"':.;;-r' 2F~ 2c.~, -----
sp ..... 1nt- 4 l -ii-· 1' 

E-:rtr l ..... ~2J 
--------- -- ---j- --------- --- .• - ------

:~UN 1·~:-!T .'.!.LLIC LUSTEh 

Giv.~ &.. defi11i tely culurt:d r.tre:.u.<: 

Rec.-b~v\\:-----lDark-~~~nl F 5.2 El·r,i;~rm : L- IJ-lematite I l"e;_:( 
3 

t . .i black lt<nt~V8n Rhu?1b...:hedra.l . 

-----'-+fy-,·-.1-l_v_W _____ ___,-,-B-ru_•_rn_, - -r:· r~ I '""""';,, ,,---, ----- lr.imunit-. 

5.~ - G.5 

5 - 5.5 ,...ll... ., 
.. ' ... t~ r~ '' :!) 

3H,,_LJ bruwn jsµlint- "' StalacL tic 
~r-

------------:ght g;.~cn 1~~!~~~- ·i-- ~~!-ver. 4 j W.u~oclinic I ~~f~r~~~~~es in IMalachit~ I -

3.5 - 4 tight blu~ IAz~-;:::·- --; 3--:-;-r-;v~t'C;inic I Efferve~~cs in A7urite 

----1--------'-----b-l_ue I un~nn 1 ·-- I c.>ld acid 

3.5 - 4 C11CL'. •• 
cu(u!'!;?. 

2CuCC~. 

Cu (Ur!} 
" ~ 

,_!__ 

'1 



NGN ME'l'ALLIC LU[;T'.:R 

Giv8s a colorless Streak 
(4) Cannut be scratched by a knife, but can be scrt.tched by quartz. 

Hor:dnPss C..>lur Luster Cl G Crystal Structure P.ell'arks Nam..: 2-crr.p. 

6 - 7 Yelluw tu Gr~en Vitreuus Basal ~).4 · Monuclinic EpiUvtt? C:i.7 (Al. l:H) 
(A1F~) 2 (:::il>,) 

0 -- ----· - " . 
5 - 5.g CJlurlJss,white Vitl'8UUS !'rismatic 2.2 Natr01i te Na

2
Al (AH;) 

(
0 il' ) ?'l (.; . .... '} . . " 

oJ ~ 

6 Gulvrl( SE:, white ,.~'i trauus ~:asal & :: • 6 Munuclinic Vrthuclase KdlSi.-~~ 
f:ad, ':1 ;:::1;;:.:n .!!t.:t.rly PinEJ cuiclal 

.) H 

6 GolvrlesE!, white Vitreuus B:i.ss.l & 2.6 !'riclinic Pl9.g1C'Clasc 
GrL ... nish P~arly Pi nae\.. iJ.3.l _ F ..... ld:JpaJ s J, 

..... 
----- - --·-------~ ' I 

~.5 - 6.5 ~ra~·, Brc\','n, Pearly 3 " .~ Urthurhun1bic :nstatit1:: MgSil'?> 
bl1-lC.i< Erunze-lik-=: F'rlsrns.tic Hypersthcne (F'dlp; i Sil',) 

5.5 - 6 Gray,IVhitb Vi trl~vus F 2.5 Isvmbtric Trapezu- Leucite KA'(~·u ) J-1'2 .... 

culurl8ss tv fJull hcdr0ns u ~ Ul1t;)V(.,ll 

----- -·---- ------ - ---
6.5 - 7 Uliv'" tu Green Vitre..ius F 3.3 l'rthorl".umbic Ulivin~ (}t.gE'e) 

2
Si0 

4 a!1.t1 Lr0'!J1 n t.Aneven 

------------
7 - 7 .5 Red-brc•Wn tu R~sinuus F 3.8 Urthurhumbic St~urolit~ ( P.W )(Al. O!') 

-kuwnish-black une·vcn Fe(::iU ) 
4 2 



NUll ME'I' ALL IC LUST' 1' 

Glves a colurless Strea.K 

(5) Cannut be scratc11od by quartz 

'-!ardnes~-- Color. ·--·-f-·u.§l.1_~ -·t _ _!<+__t· G j Crystal Structur'·I Remarks I ~lamb j C1.1mi' 

a I ~~lorless,ye.ilow f1itr~ous Perfect 3.sl Urthornombic ! I Topaz 1, (.U~'):-::s.u4 
------~uish,greenis~-t----· ID"~-+--~ -~-- I _,JUHi 

7 j Culurless, & ~·i treous E' j 2. 6 •
1 

Rhomboheclral j Crystals //; Quartz ! Si02 I Variable reasy Conchui- 'I Trapezuhedral : Fracture I 
I -'al I 

l- I i ~ ·+- _j_ ----~ 

White,gray ~da."lantin~ F !14 Hexag.mal '1 Harcint.ss - \ Corunclum \ Al
2
u, 1 

I Brown " Vitre-1 Uneven I : ~ ~ 
I uus I ! I ' I . 

-----+--- -i--· I I i 

J Green,yelluw, l1itreous I F 12.7, !lexagunal ! Ci"'.sta.l j Beryl I Ee3Al2 (~iu_~) 8 
--------~lorles_::__ I I Un.:_i:.:::.~···--1-------------t Prisms 1 

I I , . I ~ , 
6.5 - 7 .. 5 I rrvw11 tu red 'l!itreous 1 • F 1 3--± i Is.Jmetric j Lodecahectruns J Garnet R3: £ (Si04 )3 

Uneven I ' R!'Ca M·' FeMn 
I j I~· Ai,F~,Cr 

--------+----------' ·----·· 

9 

7 - 7 .5 

--< 
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LECWRES 

June 26, 1936 (Friday) - Maps bring up visitns of countries to be explored. Maps 
tell us what and where the surrounding countries are, v"' 
when -we are upon t:1e exploration trip. Mr. Lewis McArthur 
is the Oregon Representative of the National Geographic 
:Soard. He is an enthusiast on maps and will convey his 

·enthusiasm to you when he lectures next Friday evening 
C'n "Topographic Maps"· 

July 10, 1936 (Friday) - Ray Treasher - Geolngy of Mt. St. Helens. ---
July 24, 1936 (Friday) - Claire Holdredge - Diamond Mining in Africa. 

Aug. 14, 1936 (Friday) - F, P. Keen, Entomolcgist, u: S. Forest Service -
ClimateDUring Last $CO Years as Shown by Tree Rings • 

. . 
Our trip to the .Alps cf .America, scheduled July 4 - 11, ie cancelled as ex

plained in the f?llowing letter. to Ken Phillips from Dr. Wilkinson: 

"Owing to the few boys who registered for the summer ge~logy it wiil be im
possible for us to finance a trip of the ~oportions nutlined and announced earlier. 
I talked the matter over with Dean E. L. Packard and he was. nf the opinion that 
we shouldn't plan to make a trip. So I would appreciate it if you would be kind 
enough to announce to the Society that a change of plans is necessary and that the 
trip will not be taken by the CalJlP this season. I hope this doesn't inq~nvenience 
too n:any pMple and while an apolo·gy tn them is inadequate still I offer it. " 
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July 4th and 5th, 1$36 - Spirit Lake Trip. Lead.er: Ra;y- Treasher. 

- - - ... - . 
I 

HONORS IN 0THER FIEL1.J§. TH.AN GEOLCGY 
I 

Our fellow member Dr. Edwin E. )sgoo.d, .. .A!>.s~~.l«m:t .. l'.i::Qf~rnf?.QX of Medicine at 
the Univeroity of Cregon Medical School at Pcrtland, witp. the aid cf .Alfred N. 
Muscovitz, junior student at the school, recently completed a new apparatus which 
press dispatches from East refer to as a "New Synthetic Life Apparatus!' and ac
claim it as cf even greater promise than the artificial heart devised last year 
fer the Rockefeller Institute cf Medical Research by Colene! Lindbergh and Dr. 
Alexis Carrel. 

This inventicn of Dr. Osgood was freely offered to the medical profession 
through an artic~e !\Ild diagram in May. 30 issue of the Jnurnal of the American 
Medical Associaticn."with the hnpe that other invesnigators may aid us in·realiz
ing, as rapidly as pcssible, its full potential.ties 

PERSONAL 

.M.r .•. Richard llcgue, a member., no.w. .at Columbia Univer.si ty, will spend the· sum
mer in Cuba studying the chr~mite deposits. 

THE MA1EAS TRIP 

It was with all wcrldly cares and wcrries left behind that eighty-five 
pecp1e met at Madras ~n Decoraticn De;r mcrning for two wonderful days of explor
ation in the neighbcring canyons and mountains. · Under the excellent supervision 
of Joe Wimmer and the entire trip was made withcut serious mishap or delayo. 

r 
Promptly at 7:00 o'clock Saturday mcrning the caravan left to view a massive 

structure of pillar basalt, nine miles from Madras alcng the Warm Springs High
way. Tree casts and leaf melds were also seen, and those whc were ambitious 
managed to get spscim~ns from imprints from large boulders. 

The party. assembled again·at"Maaras, and drove ;past Metolius to a point from 
which we hiked one and a ~uarter miles to a viewpoint. The canyon here is SOO 
feet deep_. Acroso the Deschu.tes'River is the Canadian Bench, and between the 
Di>schutes ·and the Crocked River are The Island and The Peninsula, which are intra
canycn flows of late Pleistocene time. Ages ago a river flowed in this canyon, 
prior to the basaltic flow. Since then the basalt has filled in the canycn, and 
the rivers cutting through it now are in almost the same place as the fo~:ner 
rivers. To the north we saw Round Butte, believed to be one cf the vents from 
which the lava i;rnued. In the Crocked River we ·aaw Eagle Rock, standing about 

. 50 ~r 60 feet high,. on which eagles have been nesting for t1:irty er forty years • 
• • • • : w • 

From this point we walked to the Kettle, which is formed of solid basaltia 
rock. There·is a visible seam or uncomfrir:nity separ::iting the basalt frolrt the 
aqueous rock underneath. A theory was presented tha·G at one time t:1e river was 
divided, and part of it came down at this point.·· Tr.ere was a giant waterfalls, 
which undermined the stratified rock and also sqme of the basalt was.fractured,· 
and at some future tiine will nc doubt tumble dc1m_. Looking across the· river we 
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coul.d see" sp!lings.. running into the Deschutes, 11'.hich is a yery_ .common sio:h~ all 
alcng this regiop. Opal Springs is listed by the government as one of the ten 
largest springs of ,unq.ergi::ound water fl9w in the country, 

From there we drove to the Cove, and aga~n sa~ an excellent contact between 
the stratified and igneous rock, which is repeated in many places in the canyon, 

• ..1 ••• 

It was then 11: 30, and as everybody had .. wor~d up .a· good appetite, we dro~e 
down into the canyon of the Crooke<i. Riyer and.had, iunch.at._;the camping grounds. 
After .a short rest we took a road out of Culver and stopped a:l; .. a field to hunt 
for volcanic bombs. These are fragments of lava.'which riave' been· thrown high into 
the air by a terrific explosion, Befor~ hitting the'earth_they .cool in a tear- . 
drop form, Several very good bombs were found. 

. . . 
We were all ready for the next point of interest when it was discovered that 

Eva Catlin, Mr. Maxwell and Mr. Jennison were missing. It was feared that per
haps they might have fallen over the cliff while chasing a bomb, but it turned out 
they were so wrapped in deep contemplation of past geology of th~ canyon' that they 
failed to hear tl).e ''Let's Go 11 .whistle •. 

Our next climb was to the top of one of the Gray Butte Hills, where we had 
an opportunity to get leaf imprints in shale. To the east was Gray Butte, to the 
southwest Haystack Butte, an~ to the west Juniper Butte. All three buttes are 
part of the old Clarno formation, which is an extension of the Ochoco Mountains, 
formed before lava flowed over the .valleys we had vi~ited earlier in. the day. 
The lava made an i$land of the· territory within the surrounding buttes. They 
formed one entire mound or qu.a.quaversal fold. This mound has since been eroded 
and cut by streams and now forms the. pprtions known as these buttes, , 

.After working industriously splitting shale in hopes of mak~ng a discovery-
and there were a few made--we drove to the Diatomite Mines west of Terrebone. 
Here we ran up against an unforseen-obs.tacle, as the person in charge !'Tho was to· 
show us through the mine was no~ there, so.w~ had to -content .ourselves nith hack
ing out a fe1v. specimens. T·hose w.ho liked steep 9limbing got to_ the top of the 

.cliff and saw the diatomaceous earth piled up .in long rows, ,This is used for 
making toothpaste, powder, silver polish, etc., and is f9rmed f~om.cells of 
plants that lived in a fresh water lake. 

This .~as the last s'tcp f~~ the dey,. so. we headed for Madras and dinner, 
after which we had a surpris.e .in store•. planned by Thoma!J Carney. We assembled 
again at 7:30 and while admiring a. boautiful ·sunsot drove down the Warm Springs 
Highwa.r to Mr. Irving.'s place on ~he Des'<hutes River for a big bonfire party., 
With the aid pf willing helpers .. a big fire \WS soon roaring. Under th!" lifh t of 
an almost full moon sixty-six members ~d guests spent a very enjoyable evening. 
Dr,· Arthur Jone.a led us in the songs,, "flail l Hail I The Ganss All Here," '!Let Me 
Call You S17eetheart, 11 and "There's a Long,.Long Trail Awinding". Mr. Phillips 
introduced Mr. Dagner and Mr. Louis Irving, both residents of Madras, who so 
kindly contributed t~eir tiroo, both day~ in showing and explaining to us the work 
of nature and of the ages in the. stµ"roµnding country. Mr. Irving told us what. 
we were going to se~ the next day, -and also .recited the poem, 11~0 Hand Upon 
Your Shoulder". 

Leo Simon reportsl.seeing t~irty-six species of birds a.~d seventy-fivo species 
of flowers during the da;v, He identified~ number of 'Wild flowers, .among which 
were zygademis, or poison c;amas, wyethia, balsamroot, penstemnons., lewisi,a re
divJva or rock rose, ocean spray, and eriog0num. It might -interest thos~ who 
thought we were seeing sage all day to know .that it is not sage, but artemisia, 
which belongs to the composite family, It ha~ been misnamed because of its sage
like odor. 
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"· 
Dr. Cooper told us an iuml.sing story about Dr. Claude Adams, Joe Winnner, 

and Leo Simon, and als~ gave an interesting talk on hobbies. Announcements of 
future trips were made by Joe Wimmer and Ray Treasher. J. C. Stevens tcld us a 
Bed Time Story, and th• evening ended with another song "Land of the Empire 
Builders 11 led by Dr·; Arthur Jones. 

After a geed nigh'ol'J slee;P we 'left at 7: CO o 1 clock Su:nd11lf morning and drove 
through the Baldwin Sheep Co. or Hay Creek ranch, ·one of the largest in the west, 
At one time there were tet11een 22,CCO and 25,bCO head.of sheep on this ranch.· 
This section shows many good illustrations of anticlines. · The Hay Creek Anti
cline is one of the largest structures in the country, the anticlines trending 
both north and south, and east and west. 

At Richard's Hill we found agates formed in volcanic rock and large quan
tities of gee des. The mineral water which seeps ·into the cavities that were 
originally gas bubbles first fills the edges and then gradually fills in the 
center. When the solution is deposited in layers from bottom to top, a banded 
strata results. Quartz crystals must have plenty of space in which to grow, 
and slow growth is necessary fer development of large crystals. Small amounts 
of impurities in solution prevent the crystals from becoming large. 

When everybody had iound more geodes than they could possibly. carry, we 
left fer the next stop at the top of Ashwood grade. Here we sau deposits of 
chalcedony, large sections of opalized wood, and the second largest agate in' 
Oregon. A litter farther on we found tree casts of calcite, agate and jasper. 
These are formed by the inside part of a buried log decaying. As water seeps 
down into the ground it contains different crystals, which are deposited inside 
the trunlc, and crystallization also takes place in the pores of the wood. The 
vacant space is filled with crystals from the water. ·some of the calcite crystals 
are slightly fluorescent, 

Aftur having lunch at the ·Jones Ranch we saw a elastic dike, which was di
vided into t110 sections of about four feet each, There was about four feet of 
sedi~ent bet11een the ·two parts.· There is no igneous materiel present. At one· 
time an enterprising oil explorer-had dug between the dike hoping to strike oil, 
but was not successful. 

From here we drove again to the top of the Ashwo~d grade and visited a 
:Polka-Dot chalcedony deposit, the upper end. of which is an old Indian· quarry,' ·· 
Mention was mii.a.e of a series of chan.~els and mounds that are seen along the 

.Wapinitia Cut-off on both sides of the highw8lf between Timber and Maupin.· The 
mounds are elongated with a drainage pattern between them, and are flo~red with 
~oulders. There are also a few circular mounds, which are higher. They may 
have been formed by water making a drainage pattern over deposits of ash of 
several feet thickness above the basalt. The.flatter the slope, the more cir
cular are the mounds, 'and the steeper the slope the more elongated they are. . . . 

We also ;1ere shown some jars of desert glaos, The glass had turned an· 
amethyst color due to the action of the suns ra;ys and the dryness of the at

. mosphere. One jar had been lying outside for two or three years and another 
for about twelve years. 

' Inasmuch as some day we will have a museum in Portland, it was suggested 
that members, when bringing home SQJII.Ples of various rocks for their E)W!l collec
tions, also mal:e a museum specimen at the sBlllS·time. These are a 3" x 511 size, 
The piece selected should be a little larger, as it has to be whittled down. 
It· should be worked from· the edges, and two or three fragments ef fresh rock 
should be kept for thin sections. 



' ' 
At this stop it 'was discovered that one of the. cars was down the road aways 

cecause of engine trouble. Mr. Stevens very kindly.went back and towed it in to 
the highway. · · ·.. · 

The party disbanaed about 4:30 on' th~ 'DaJ,le~~balifornia Highway seventeen 
miles north of Madras'with many regrets ?f. ~lie holiday ending so soon. Every· 
.oar was well loaded with the many specin:ens fcund during the two days. 

Those who contributed to the discussions at the various stops were Louis 
Irving, L, B, McNabb;· Russell Coll~hs, Fr~in Davis', Clarence Phillips, Dr. 
Francis Jones, Ray Treasher, Prof.:Watson, and J, c. Stevens. 

• f • '~ 

It has ·been rumored that Tracy W~e is contemplating 'organizing a trip to 
the North Pole in the near future •. He wo}lld like ~t ~east one hundred volunteers 
of good, true,· sturdy,· fearless, advepturous .geqlogis~s to accompany him. Any
one who has an itching :f·oot for distant places should get in touch with Mr. Wade 
illllll0diately. 

.. . · Cons.t~ce. Endres 

REVIEWS 

The Transportation of Sand by Wind at Clatsop Soit · 

Some geologicBl w,;g .has defined sand as "a group of roc!cs each one of which 
is so small that you can't stumble over it," He might have added that these 
"rocks" collect into sand drifts or dunes to form·stumbling blocks for Man and 
all his moans of transportation, and that their removal is a continuing engineer
ing problem. 

Preliminary studies of .the·erosion·of Clatsop Spit, at the mouth of the 
Columbia River, indicated that wind drift was an important factor. Experiments 
were undertaken to establish the order of ma.,"llituda of this drift. Results of 
these experiments are summarized.in Civil Engineering for l&:i;y' 1936, by M, P. 
O'Brien, University of California, and B. D. Rindlaub, U. s. Army. 

Air mov~ug over the sand produ~es a trac,tive force which tends to move the 
sand; conversely, the relatively fixed sand tends to retard the motion of the air. 
It was found that wind velocity at a point 10 feet·above the Band was nearly twice 

· that at the surface of the bea<;h, the createst differences being noted early in ; 
~he morning while the air was ceol and the sand·wet. Sand movement generally re
ferred to air vel~city at a point 5 feet above ground.· 

During the experiioonts, wind-blown sand was trapped in a rectani.,1llar flume
li'ke box provided with transverse riffles. At high wind velociti-es; an unlmown 
amount of sand was b.lown through or over the trap; so that the results show only 
the "amount of sand movii:ig. near the surface of the beach. "On one occasion, sand. 
was unpleasantly eyident at 8 feet above the beach during a heavy rainstorm accom-
panied by wind of ~8 mi_les per hour •. ," · " 

Sieve analyses showed that the grains of SP.nd varied in dia..~eter from 0.003 
to O.Ol inch, the most common size being O,C08 inch, Specific gravity was found 
to be 2.65. The sand grains ~ere well rounded, . 
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For wind velocities cf 9 miled te~ hour or less, there was no appreciable 
Sand movement. Fer winds of 20 feet per second or more, the sand drift was found 
to follow the formula - G = o.c36 V3, where G' is-'the daily weight in pounds of 
dry sand per foot of beach measured at right angles to the direction of the wind, 
and V is velocity of the wind in feet per second. The astonishing amount of work 
done by the wind may perhaps be better visualized by considering that, if a line 
100 feet in iength were stretched at right angles to the direction of the wipd, 
the tctal'weight of sand drift~ng ,over the iine in 24 hours would be -

\ ': 

.10,000 poun~s for 
9i,ooo· ..• " 11 

, 22,5-1 000 , II ' , f, II 

1,420,coo 11 11 

a wind ~f 12.miles per hour 
n i II ti 20 .. IT : : ·n 'fl 

n , n H .2,7 '"1 .: tJ • . = tf· n 
II If 11 50 II If II 

.t ! . . . • .. 
(extrapolated) 

The experiments.described qy O'Brien and Rindlauo!are believed to b~ the 
'first made to determine sand drit;t quanti tativel;y. ·in reiaM.on to air movement • 

• • • j ·.: ••• 

'• '• 
K, N. P • 

.Analysis.of W~llamette Valley Fill 

Wayne M. Feltii, Corvallis,. Oregon 

A cut near St. Paul, Oregon, exposes a thirty-five foot section of Willamette 
Valley fill consisting of alternating beds of fine sands and silts with very little 
clay. These sediments are composed of angular grains of quartz, mica, feldspar, 
magnetite and other minerals, and of sharp fragments of granite, basalt, and other 
rocks. Although water-laid they are clearly of glacial origin. 

Tertiary Stratigraphy of Western Washington and Oregon 
...... 

Charles E, Yeaver, Seattle, Washington 

In western Oregon, Washington and southern Vancouve~ Island more than 20,000 
feet of sandstones, shales and conglomerates cf T~rtiaJYage and of.both marine' 
and continental.origin rest .. unconformabl;>r ,upon;·.Qlder Paleozoic and Mesozoic rocks. 
These older formations·were fclded,'faµlted, uplifted, eroded and beveled to a 
condi l;ioI) approximatel,_ a_''coasta+ plain prior to th(! middl~ of the Eocene period. 
During the midd1e and·upper•Eocene this surface was slowly and differentially war
ped downward permitting the easterly trans.gression of marine waters over its sur
face to a position approximating that of the Cascade Mountains of Oregon and 'Wash
ington. It is believed'that this plain extended far into.Eastern Oregon and Wash
ington and upo~ its·~rregular arid warped'surface localized basins were developed 
within which continental deposits accumulated. The interfingering of marine and 
c.ontinental deposits lay in a 'bei t on the western side of. the Cascades. At the 
close of the middle Miocene western Washington was subjected to earth movements 
which uplifted the Olymp~c Mountains.and strongly folded all the pre-upper Mio
cene formations,' into folds trending N 70.0 w. :. This surface was strongly eroded , 
and locally submerged during the upper M~ocen~ and lower Pliocene with the accumu
lation of over 1500 feet of marine sedill)ilnts. · At the close of the Pliocene both : 
rregon and Washington were subjecte'd to earth disturbances which ce,used major 
north and south·upwarps to become superimposed uppn.the older Miocen northwest 
and scutheast structures, ' 

Variations in the J\l~in~ Contenb :~f Acidic Lava -. . . ' ~ . 
. ' . . 

Richard E. Furler, Seattle, Washington 

In southeastern Oregon on the eastern scarp cf Steens Mountain, several 
acidic volcanic vents show, in their gl~~~! margins, the development of spheru-
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lites which as a rule occur in inclined. bands. Evidence indicates that the form
ation of these felsitic bands has be.en indU:c.ed by the. rise of volatiles along lines 
of flowage, The inconsistent irregularitie~ between the chemical composition of 
these spherulites and that of the e#closing perlite lead to the detailed study of 
a rhyolitic flow and vent exp:ised in .th.e valley 'of Little Alvord Creek. Since 
the variation~.in this instance were smal~, the results were checked with a series 
of fifteen chemical. analyses.. The ~erlite was found to have retained a relatively 
constant composition, while the felsite with increased gassing showed principally 
a progressive loss of both potash and alumina and an enrichment of silica. The 
other constituents remained approximately constant. The variations appeared to 
be dependent solely on the local passage of either volatiles er highly mobile 
solutions. Where free frcm alte~ation the felsite differed from the glass only 
in the hydrous content which was lost on crystallization. . . . 
Crickmay, Collin H. 

·. ' 

Problems of Cascii.dia~ Geologiciil Society America Proceedings for 1934, 
P• 73, 1935. 

Compositicn of stratal columns in general is discussed, and peculiarities in 
Pacific margin of North .America is contrasted with those of ether better known· 
regions. Pacific columns are abnormally high in limestone and volcanics. Evi
dences from conglomerates and other coarse sediments in the W. Cordillera show 
small land masses of continental-materials in the intermontane belt, but only 
volcanic land on the west coast. It is concluded that there never was any one 
great bord.eriand such as Cascadia has been supposed to be. (Treasher) 

Sanborn, Ethel I. 

Comstock Flora of Western Oregon: Geological Society.Proc~edings for 1934, 
pp. 388-389, 1935 • 

.An F.ocene flora' of 38 species from R.' R. cut N. of Comstock, Douglas County, 
20 miles S. of beds where Goshen flora was secured. Is older than Goshen with 
no species in common. Many species are now living in warmer parts. of. N & S. 
America, The PteridDphyte ore represe;11tea py an Equisetum and 2 true ferns. 
Most abulldant leaves are those of Cinri'omomum dilleri Kn and Lonchocarpus Ore-• 
gonensis, n, sp. (TreS:sherJ ... 

Schenck, Hubert G. and Turner, F. Earl 
. ' 

Eocene Pleurotomarid from Oregon: 
for 1934, P• 387, 1935· . · '. 

Geological Society America Proceedings . . . 

Collected in an imPure limestone west of nallas, Oregon By Harry E. Wheeler. 
Beds of Cowlitz age and upper Tejcn. Believed to be first and only record of 
genus Pleurotomaria in th~ Tertiary ~epo~its of the Pacific Coast of North .America.· 
( Treasher) · · 

· 'Mod~rn ·Mound-Building 

.American Naturalist 
Vol. '1'2, p. 322 · 

1878 

The Tualati tribe of the Kallapuy~ ~tock, living near Forest Grove, the 



Yamhill tribe formerly occupying the ~alley.now called the Grand Ronde Reserve, 
Yamhill and Polk:.counties, Oregon~ and prgo~bly. all the Kalapuya tribes of the · 

• • ' t • ·~ • • • 
Willamette valley.are accustomed to invo~e the celestial powers by working them-
selves violently into a state. of utter exhaustion.' 'They roam all night without 
eating, put themaeives into a sweat and leap into .a 'cold ~iver, and scale high 
mountains to see·· the· sun rise: . At the appeaiaI).ce of the god of day they exclaim, 
"O, I am poor! O', I am poor ! Make me rich! . Make a chief of me ! n (The chiefs 
being the wealthiest men in the tribe.a.) During .the night .they throw up with 

.·their hands little Iliciunds from three to seV9'n feet long and from twelve to eight
een inches liigli •. Their design is not tq conceiil,proP,erty or to bury the dead, 
but simply to· work themselves into a terril:ile sweat,. their exertions occupied 
five nights, the.wandering about without.fo'o.d.pe'ing,kept:up during the day. 
These little hillocks are ever ~ter kept ip. repaif; They. are erected princi
pally by girls on their' first menstruation, by parents who have lost children, 
by others after bereavements, and by young people generally who thus expected 
to obtain riches by dreaming of eagles and other good portents, These tamanowus 
dreams are regarded very. hi(!;hly amoI).g· ,them • ._. (Albert S._ Gatschet) . : . . . . . . . . . ' 

The Dimunitive Mounds of Oregon 

' . :. : . .. . . . , . . ·. . . ' 
· . : · .Al!lerican· Naturalist · 

. : . . .· . Vol. 12, .P: .562 · .. 
1876 ... . . . 

.. ,, ,·. 

The Dinnmitive Moilnds of Oregon Indians .alluded to in the May number, page 
322, can be seen and investigated at the present 'day near. the former homes and 
haunts of the·s~ve~al Kallapuya tribes, althoUgh the majority of the natives were 
removed over twenty years ago (shortly after the Government trea,ty of 1855) to 
the Grand Ronde Reserve in Yamhill and Polk Counties, The Tualati name for 
these earthworks is "atudship". Many of, the:m are visible about six miles west 
of Forest Grove, on the eastern slope o.f a "wooded hill, which slants down towards 
McClcud 1s Farm and the track of the narrow gauge railroad. Low elliptic or ob
long ditches include fcur, five,.six,.or,eve:n seven of these rounded parallel 
mo\lndlets, T"nis• location was· the. anCie.iit .'ho.lllt') of. the ·Tualati, or, as they call 
themselves, Atfalati tribe, who derived·~ portion of.their d.?-ily food from the 
"wild potatoes 11 (or. Wapatu in Chinook j~gol).) grol'ling at the .. bottom of the neigh
boring Wapatu'1ake, It is .the root or Qulb. of the Sagittaria Sagittifolia and 
was gathered' by the 'women of the tribe, who caught it.between the toes, or by . 
pressing both feet together, and had to stand in water up to the waist all day 
during tho ripening season. " 

Although the custom of throwing up atudship is gradually disappearing among 
the Indians on Grand Ronde Reserve, some moiinds of this de~cription ar~ still to 
be seen on a high hill north of the agency buildings. On this mountain top they 
awaited_ the rise of the sun a.:f'.ter pav;!.:ng.~;tllrted themselves during the night in 
carcying up-hiil heaVY rocks in Sisyphus f/ishfon, and rolling them down again. 
Other hilloc¥:s are thrown,.up in the _hu"h ~6;i: ni'ght by the female portion of this. 

·Indian co1imunity,' 'who seem'mo're intere'sted "·tnan the males in keeping up this an• 
tique custom of their forefathers, on a flat-topped eminence about one mile east 
from the seat of the Grand Ronde Agency, ,(,t... S. Gatschet) 

• • ' ••r ' ' ' 
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GEE-01-0-GEE A GEOLOJOKER 

With Apologies to the Co!I!E>oser of 
"Tl\e M;i.n on the Flying ~apeze" 

: :',;.. By 
DR. 

0

.ARThllR C. JONES 

1. 

There was once a yo~ f eilow of promise and pluck, 

He was headed for f~, but he had some bad luck; 

Doc• HoC)ge got him started to sta.c¥ing rock, 

He's a bug now on ~e-ol-o-gy. 

Oh, his friends .have all left him in sorrow 

And his frat ~in•s ~n permanent hock, 

While he wanders about and you may hear him yell,. . . . . . . 

"Come and see what I've found in this rock!" 

• ••I >', ' OHi ----------------

Chorus: 

That crazy young man ~ith his ge-ol-o-gees, 

He whacks at a pebble,andsays with a wheeze, 

"I think th.is is granite, or mica, - or cheese. "· 

While his love she has wandered aw8'[. 

2. 

Oh, Davis is mostly consistently late, 

He hurries to catch up but canit keep a date; 

Geology trips are his favorite bait 
. . .. 

· Bu,t he alweys is given· the "raz~ ''·'. 

Oh, he t!ll)!:s like a lawyer at bonfires . .. . . . 
. . . 

: . : : And he always is ready f~r 0chu.ck". .. .. · 
" ' 
B:e'•s a paleontologist, just take ·mY wo~d,'." 

But you can• t find the. b~at of his lU:~k. 

OHi ---------------
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Chorus: 

That daring young man with his ge-ol-o-gees, 
' 

He picks up a fossil and says, "If you please, 

This must have been something that lived in the seas, 

And I think it•s - - - - Ah - Oligocene. 

3. 

Joe Wimmer 1s a schemer, he puts it across, 

He wished this song on you, and now it's your loss. 

He's a mathematician who added a sauce 

To his figures with ge-ol-o•gee. 

He has worked out equations for shell fish, 

And a formula too for the bugs; 

He can give you the dope to the forty-ninth power 

On the age of Pre-Cambrian slugs, 

OHl ------------------

Chorus: 

That wearing young man with his ge-ol-o-gees, 

He doubts Doctor Hodge's fine spun theories, 
I 

He argues his points in the cold winter's breeze 

1 Till everyone wanders a171JY • 

.... - - - -
· . TO THE LADIES 

Those gallant geology wiNes who accompo.ny their husbands on field trips, 
and takn the wheel of the family motor when occasion arises I 

At tho merest hint Sunday, on the Silver Sto.r trip, that one geologist, (at 
least) had weakened, and sen.t back a request for his lady to follow in the car, 
'four women with one accord hastened to the rescue of their spouseB and others 
of the perspiring party ~ho were admittedly grateful for the lift. 

Orchids to Mrs.Hodge, Mrs. Holdredge, YiTs., Treasher and the lady from Camas I 

~10-
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THE JUNE 12TH MEETING 

When is a topaz not a topaz? When it i~ a piece of cormnon auartz, as is 
Often true in the case Of the 11golden topaz, II which may be just a bit Of Citrine 
quartz masquerading as the genuine stone, The deception me.y be easily discovered 
by the '':"eight, as the real topaz is heavier. -

The inside story of the zircon reveals this popular stone as a gay deceiver, 
, relying, as many another beauty, upon subtle m..'lke-up to enhance its charm. The 
regal starlight blue zircon is artificitllly colored, it was explained by ~· 
W. Lazell in his lecture before the Society Friday eveni1Jb, June 12th. Zircons 
are found chiefly in malaria-infested· swamps in Sirun, and its native tones are 
orange-red and reddish brown, (HYacinth), and brownish-yellow, (Jacinth). Sub
jected to intense heat it becomes colorless, and it is then the secret process of 
its delicate make-up is.applied. 

A ruby is a redsi;pphire, found in.Burma. All other colors in this corundum 
frunily are called simply sapphires, Montana sapphires range through rainbow tints, 
and include a chameleon-like member which appears arch.id in daylight and green 
at night. 

Tourmalines, though mostly rosy pihk, are sometimes green. Found in Mesa · 
Grande, So.n Diego County, California, tourmalines are becoming increasingly val
uable. 

T'nough there are few precious stone in Oregon, tiny topaz and baby zircons 
are cr~dled in the black sands a:Long our coast. 

Besides Dr. Lazell's'exhibit of crystals and semi-precious stones, Tom 
Carney who is a florist by vocation and a mineralogist by avocation, ex.~ibited 
a fine collection of cut gems and crystals from ell over the world. He cuts 
and polishes the stones himself. He showed an exquisite cornflower-blue sapphire, 
a rare jewel from Ceylon. 'A sparkling emerald green sapphire; a Cape ruby from 
South Africa; lapis lazuli from Russia;· aventurine from Spain; Mexican turquoise; 
Canadian que.rtz, flecked with mica, and 'agates from Newport Beach are included 
in Mr. Carney's collection, 

A dainty Thompsoni~e from Lake Superior, flat-cut and polished, looks like 
rose chintz, the chintz "design" being the skeletons of tiny marine animals. 

One learns from Mr. Carney that one's prized tiger-eye cameo is petrified 
asbestos from Nigeria. The truth about its humble origin was somewhat softened, 
however, as he corroborated our cherished belief that the said tiger-eye, (cro
cidolite), is responsive ta moods, changing from dull to bright and vice versa, 
in sympathy with its wearer, · 

•, ' . 
~ . -

Dr, Lazell, in his lecture, traced for the audaence the evolution of the 
dirunond-cut from the 17th Century to the modern J.merican brilliant-cut; The 
lapidary's craft was discussed,·as were certain phases of gem characteristics 
and faceting, He g~ve a list of books covering the subject: Curious Lore of 
Precious Stones, Kuntz, 'Gems 'of North .A!mrica, Kuntz. Gems, Krause nnd Holden, 
Gems and Decorative Stones,· King, .Key to Precious Stones, Text books (in 
German) by Bauer and others.·...- ' 

Both exhibitors claim m'i11e:ralogy as merely a hobby--but a fascinating one, 
Dr. Lazell 1s· pro'fiassion being 'that of: engineer,: The Society is :i,ndiabted to him 
for a most entertaining talk, and to both men for the beautiful exhibits, 

Polly Linden. 
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SEDIMENTARY .AND METAMORPHIC MINERALS 
. - ... :· :.'. 

The minerals of this discussion are those which constitute the major ptµ't of 
the sedimentary and metamorphic ·-rocks,· · ·. :·: ' ·· ... '. 

Certain of these mineral.a have characteristic reactions with acid,· such as 
HCl (hydrochloric acid). !WARNING: this acid wiil riot harm the skin but will 
damage clothing. Care should be taken not to spill acid on clothing or leaye 
spilled acid on table tops where clothing ma;ir come in'contact'wfth it.I Use 
the acid sparinbly. Shake the bottle so that a drop of acid is on the stopper 
and then touch the stopper to the mineral to 'be 'tested. · One· such test shquld · 
be sufficient if the test is positive, and needless' application of acid to min-. 
erals which do not react should be avoided. Do not poiir acid on a specimen and 
do not drop pieces of minernls into the bottl.es; ser:l:ous accidents IIlDY result. 

•'. . . ' 
Description of Sedimentary and Metamorphic Minerals 

. red. 
CALCITE. Usually white or colorless. May be tinted blue, '-green, 'brown or 

. . " . . '·: . 
Chemical composition: Calcium carbonate, Ca co3. 
Occurrence: Calcite is a very common mineral, the chief constituent of 

limestones and marbles. It is !llso commonly found in veins in almos~ ~very.kind 
of rock, · '· ·· ·. 

1 Us: Col.cite is used extensively in' chemical industries, as a source o~ lime, 
in plaster and cement, and as fertilizer; the pure transparent variety is used in 
optico.l devices. 

DOLOMITE. Colll!OOnly white or p·ink in color. 
Chemical compositon: Calcium magnesium carbonate, Caldg(C03)2. 
Occurrence: Dolomite i's the principal constituent of the rock of the same 

name. It also occurs in crystOl.s which usually show curved faces. 

NOTE: Calcite will effervesce freely when cold dilute hydrochloric 
acid is applied; dolomite will not.' .. Dolomite will effervesce if it 
is powdered, Those tests serve G]imirably to distingu.ish between 
these minerals. The same test mEJ;{ be· used to distingu.ish limestone 
from dolomite (rocks). 

GYPSUM. Usually white or pink:; . ' 
Chemical composition: Hydrous.calcium sulfate, rra.804 + 2H20. 
Occurrence: Gypsum cccurs in three distinct forms; massive, as tabular 

crystals and as fibrous-l:n!Ulses. · . · ·' · 
Use: ' Gypsum is used chiefly as a source ~f plaster of par'is and, in the 

manufacture of fireproof wall:-board. 

HALITE. Generally white or colorless. 
Chemical composition: Sodium chloride, NaCl--common sal ~· . . 
Occurrence: Occurs as beds in sedimentary -deposits ·associated vrith gypsum. 
Use: Halite is used as a seasoning in culinary'products,-as a preservative 

and for various purposes in chemical· industries. : -' · · · ·· 
·. -

r. FLUORITE. Comnonly purple or blue-, more rarely green, •yellow or red. · ··' 
Chemical composition: Calcium fluoride;· Ca F2. · 
Occurrence: Fluorite commonly occurs as an accessory or gangue mineral in 

veins with metallic minerals sometimes alone. 
Use: Fluorite is used as a fl-u.% 1'.n·the manufacture of steel, in the pr~":' 

duction of hydrofluoric acid and sometimes for orrtomcntal purpose~. ' 
' I ' ' 

. ~ • .. 
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GARNET. Usually red, yellow or brown. 
Chemical composition: The garnets are iron, calcium or ma.gnesuim silicates, 

Alm;uidite, the common red garnet, is an iron aluminum silicate, Fe3Al2(Si04)3. 
• Occurrence: Garnet is a metamorphic mineral usually found in schists or 

gneisses, and sometimes in rocks which result from the metamorphism of limestones 
a.djjacent to igneous intr1i.s~9ns (contact metamorphism). ' 

Use: Garnet is used as an abrasive in so:ie "sand papers", and clear colored 
varieties are used as gems. 

T.ALc:: Generally white, silvery white or showing greenish tints. 
. Chemical composition: A lilicate of magnesium, H2Mg3(Si03)4 or H20 • 3Mg0 , 
~i02. . 

Occurrence: Talc is a metamorphic mineral commonly found in schists and· 
"soapstone 11 ; when it constitutes the major portion of the rock, the rock is 
called talc schist. 

Use: Talc occurring as soapstone is used to make acid-proof sinks, wash 
.tubs, table tops, etc. Powdered talc is used in toilet powders, as a lubricant 
and as a filler_ in paper. -

KAOLINIT:J OR '.KAOLIN. Generally white. 
C_hemical composition: H4Al2Si209 • 2Si02. 
Occurrence: lCa.olin is the result of decomposition of aluminous silicates, 

especially feldspar. It is found as residual masses in regions of deep weathering 
or as transported materiiil in beds. Residual kaolin usually contains quartz grains 
and sometimes iron oxides." . · 

Use: Pure varieties are used in the namu:facture of china and porcelain'. Im
pure clays are used in making potteiy, brick and tile, 

- - - - -
REPORT ON REGION.AL PLANNING 

The attention of members of the Society i~ directed to a· report on Regional 
Planning, Part 1 - Pacific Northwest, released by the National Resources Commit
tee in May 1936. The report covers the states of Idaho, Montana, Washington, and 
Oregon, and gives brief descriptions of the physiography, climatology, wa,i;er re
sources, land resources, industries, and population. With regard to geology and 
mapping, the report states (pp. 61, 63): 

"Geology - The inner and outer forces of nature have endowed this region 
with great areas of mountains and valleys in which are hidden quantities of val
uable minerals. These can best be measured, not by what is seen, but in terms 
of the geologic ore-forming processes which are clearly in evidence. The four 
principal ore-forming epochs have employed their forces in molding and remolding 
the earth crust of this region, and in so doing each has produced tho conditions 
which give birth to quantities of valuable ores. Most of these ores lie hidden 
beneath the surface, but they may be found with the proper kind of exploration 
technique, There is plenty of visible evidence, however, in the 1,200 known 
occurrences of 100 different minerals. Gold leads with 350 occurrences, copper 
has approximately 70, silver 71, lead 69, and zinc has 26. In addition there 
are the remarkably rich districts which are now being mined. 
\ 

Discovery and the resultant developments have up to tho present time been 
confined to the genetic and host formations which happened to have been eroded 
into view, The newer techniques of exploration are based upon this general geo
logical evidence. These will, no doubt, reveal many other very important minera1 
deposits which could not be found by tho older methods of prospecting and explor
ation. 
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• . L· '·· 
Production - The four -S·tates produce about· one-fouth of the Nation's lead, 

.one-third of its silver, one~sixth of its copper,·and one-twentieth of its gold. 
In the non-metallic production, nowever t~e region lags far behind the develop-

. men:t elsewher.e.·in. the Nation,· where the former exceeds the metallics in total 
value. The retardation is due to a number of unfavorable factors such as dis
tance to markets, high freight costs, and lack of demand within the region. With 
some improvement in these factors there should be a ~onsiderable expansion in the 
.P~~d;)J.ction of coal, oi1, gas 1 phosphate, 'and other noruhetallics. Special ~ention 
should be given to the i~ortant possibility of producing the light metals· from 
the.alumina clays and magri.esite deposits which exist in the region. This ~ro-. 
duction'appears to be contingent upon the successful application of certain 
electro-metallurgical processes which will probably be economically practicable 
with low-cost electrical energy. Research in this field and also in the ferro 
alloys should go forward as•part of the general power problem. 

Explcration, Prospecting, Mapning - It is the general view that most, if 
not all, of the outcropping mineral deposits of the co1¥itry have been found. 
This is not true, however, with relation to the base metal deposits of the 
Pa.cific ;Nprthwes t •. Here there are immense areas unsurveyed upon .. T!hich ,no white 
man has yet trod; some of -these are literally standing on ede;'e, tither:. are 
co~ered with timber growth :or otherwise present difficulties which have pre
vented the prospector from carrying out a thorough search. The great Eutte 
disc9very included an'area-lsss than 25 feet in length and a few feet in width, 
and the Coeur d 1Alene was even less in proportion. Eoth represent needles 
found in a haystack. 

The haphazard methods of _the past have begun to yield diminishing returns. 
It has become necessary to bring into this work a more intelligent method of 
discovery' and investigation, Fortunately, such methods are at hand, 

Aorophotography, topographic and ge;logic mapping, drillings, geoph;Y-sical 
surveys, and metallurgical analyses are the new techniques which 11ill be em
ployed in systematic progression. Thus far not over 10 percent of the mineral 
area of the Pacific Northwest has been studied in sufficient detail to provide 
base maps. Not more than 5 percent of the region has been covered in geologic 
maps of detail and accuracy, sufficient for the needs of exploration work." 

This report, 192 pages of text with numerous charts, maps, and graphs is 
available from the Superintendent of Public Docwrents, Washington, D. C, for 
50 cents. 

~ . 

-14-. -.. · ...... 

K. N. P • 

" ' ' 

·~· . ' ' . ; 
. '' 

.. 
. ' 



SPIRIT LAKE TRIP - JULY 4TH AND 5TH 

Leave Portland 7:00 A.M. from Old Post Office Building, July 4th. 
To Castle Rock, Washington, 70 miles. Meet at Texaco Service Station at 9:30 

.A.M. Have a full tank of gas, oil, and water. 

Trip Distances !Urip Distances 

Castle Rock, (speedometer teading) 
Leave Pacific Hwy., turn right 
Turn right 
Silver Lake, famous bassfishing 
Silver Lake, upper end (take road 

straight ahead 
Turn left 
First stop, 
Toutle River, Coal-Bank Bridge 
North Fork of Toutle on right, We 

follow this fork from now on 
Toutle River crossing 
Gravel Deposit, Stop 
Toutle Crossing 
Toutle Crossing 
Weyerhaeuser Camp * 502, Green 

River enters Toutle at this 
point. 

Gravel Deposit, Stop 
Gravel Deposit, elevation 900 1 , 

Stop 
Toutle Crossing (St, Helens 

Bridge) 
Hoffstatt Creek (Area from here 

on to Spirit Lake washed out 
during the big flood of 1933) 

Cliff & Old Prospect, Stop 
Elk Creek 
"9 llfil e Bridge 11 If de tour sign 

is up, cross to the other side 
of the river at this point 

Spirit Lake 

o.o 
o.6 
2.7 
6.7 

9.3 
ll.3 
11.S 
12.2 

13.3 
18,5 
19.0 
21.1 
21.9 

22.0 
22.2 

26.4 
35.3 
35.9 

37.5 
46.0 

Personal Equipment Stout clothing and 
shoes. If it looks like rain, rain 
clothes will not be aLliss. 
Timberline Camp If the road is open so 
that cars can drive to Timberline, thereis 
a camping spot there. You will need an lll:e, 
shovel ai-id waterbucket and a fire permit 
to camp there. 

We will eat lunch at a convenient 
point, .Arrive Spirit Lake .about 5 
P.M. Make camp. Organize at 7 P.M, 
for trip to Coe•s Mine. Stop on WB<f 

back at Harmony Falls for evening 
fire program. Jack Nelson will give 
us the history of the "Spirit Leke 
.Apes"· 

July 5th. Trip to Timberline to 
study the glacial deposits and recent 
vcilcanism, physiography and general 
features of this area. The "tree 
wells 11 will also be observed. Party 
will break up at 3 :P.M, and return 
to Portland. 

~ng facilities. The Forest Ser
vice has an improved campground near 
the outlet. Teke usual camping equip
ment, plenty of bedding. A quantity 
of dry kindling will not "oe amiss, 
and a good two-fisted axe will be a 
help. Resort accomodations at Spirit 
Lake Lodge, Harry Truman Prop., lo
cated alongside of campground. Ca~ 
bins run about $2. 50 for two. Har
mony Falls Park, Jack Neson, Manager 
has cabins. Rates here are $2. 50 
for two, 50¢ additional for each ad
ditional person. Includes bedding 
cooking utensils and row boat. Mr. 
Nelson will allow tents to be pitched 
on his site for $1.00 per tent, plus 
25¢ transportation charges, each way, · 
across the Lake. Anyone wishing reser
vations should make them immediately 
as the place is usuully filled over 
the holideys, In any case it would be 
wise to include camping equiprr.ent, 
just in case, 

Fire Season The fire season is officially open. Forest rules request No 
Smoking l'ihile Traveling. This means that whenever you are in motion, in auto, 
horseback, or on foot, there is to be no smoking. This rule is enforced and our 
cooperation is asked. Please leave your firecrackers home. They are dangerous 
in the wood. 
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LECTURES 

July 24, 1936 (Friday) - Claire Hold.redge - Diamond Mining in Africa. 

Aug. 14, 1936 (Frida.v) ~ F, P. Keen, Entomologist, u. s. Forest Service - Cli
mate During Last SOO Years as shown by Tree Rings, 

TRIPS 

MOLALLA TRIP - JULY ?6TH, 1936 

The trip to Molalla· on Sunday July ?6th will be somewhat different from 
some of our other trips in this respect: fewer places are to be visited so 
that we shall not spend the day driving but shall have plenty of time to really 
examine a find. 

On this trip we shall study some rather interesting clay beds; the clay 
from one bed having been worked up into a rather fine pottery. Also we shall 
see some railroad cuts showing exposed coal seams. In one of these cuts some 
very good print& of leaves, ferns a.~d grasses have been found embedded in the 
clay. , 

Some large bones,a.~d teeth have been Unearthed in this vicinity and we 
shall visit one farm and exa..nin~ ~4e spot <Uld depth at which the specimens 
were located, 

We are to leave 6th & Yamhili Sts, at S:OO A.M, driving cut over the 17th 
Street Highway to Oregon City and the~ en to Molalla where we start on oµr real 
trip. Total driving distance is abo~t 90 mifes~ · ' 

H.A."'lRY CLA.'UC - LEADER 
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Aug. 8-9, 1936 (Sat, & Sun.) - Wheeler, Neakahnie Mountain and Arch Cape 
Leader: Harry Jennison. 

Aug. 23, 1936 (Sunday) - Upper Clackamas River , .. 
Leader: Clarence Phillips; 

Sepii.5-6-7 ,1936(Sat. Sun.J.:on. )- Mt, Ad.ams and vicinity 
· . . . ' Leader: Ray Treasher, 

Sept. 27, 1936.(Sund~) - Mt. Hood buried forests and Little·Crater Lake,otc. 
Leader: J. R. Collins. 

Oct. 10-ll,1936(Sat. & Sun.)·- North and South sides of Lower Columbia River 
Leader: Claire Holdredge. 

Oct. 25, 1936 (Sunday} - Eagle Creek 
Leader: Joseph Wimmer. 

SPECIAL lfOTICE 

This issue of the Eulletin is late -

Material submitted for publication was scarcely on the Editor's desk at the 
time we were to go to press. 

We need more news items about activities of our members • 

. Joseph Wimmer and R, R. Poppleton are treading the "hot sands" of the Shrine 
Convention at Seattle· th'is week. 

Dr. Solon Shedd was a guest at the Thursday noonday luncheon of the Geological 
Society, Dr. Shedd was formerly State Geologist of Washington and head of the 
Department of Geology at Washington State College at Pullman. At present he is 
affiliated with Stanford University. He has an extensive series of publications 
on Washington Geology and has just completed and e::::ceeG.iIJil;ir fina"»bibli:ograpby. of 
California Geology. He is also "author" of the relief map of Oregon on display 
in the Portland Public Library. 

We quote the following from a letter received from Mr. Guy E. Mitchell, 
Librarian of Geological Survey at Washington, D. C.: 

• •
11 In reply to your letter of June 17th I am very much obliged to you for 

sending the little bulletins of your very live young society. I am glad to 
have them,a.nd assure you that I shall be glad to have future issues, and to 
keep the file of the same, ·· 

I hope you will send them. " 

. . , 
REPORT OF OUR FIELD TRIP ON JUNE 14TH 

EAST FORK OF THE LEWIS RIVER . 
' . 

. When Joe 1 jVimme~ .says :•seven o'clock", he meens seven o'clock, Thus began 
our excursion into the littl'e known area of the East· Fork of the Lewis :aiver, in 



Washington. No detailed work has been done in this area and we were looking for
ward with considerable anticipation to what we might find. 

Through Vancouver, to Battleground, and then to11ards Yacolt. Between Heisson 
and Moulton, Joe called the first stop to examine a road cut in heavy tuffaceous' 
agglomerate. Certain portions hadsi;i!oeroidal weathering and it took close inspec
tion to prove to many of us that the deposit was'a tuffaceous sandstone and ag
glomerate instead of an igneous rock, Fragments of wood were visible, and a few 
fair s~zed chunks, and limbs were found. Secondary Crystals of what appeared to 
be gypsum were located, which on closer inspection proved to be zeolites, of a · 
platy nature, probably belonging to the Phillipsite group. Mr. Holdredge intro
duced the subject of river terraces at this point. We could see several of them 

·above the river level, remarko.bly V1ell defined. It was pointed out that these 
terraces were continuous along the river and aPPeared as level benches which tne 
eye could follow for considerable distance. Some of them were undoubtedly ero
sional, Some may have been caused by intracanyon lava flows, but they bear a 
critical relationship to the physiographic history of the area. Dr. Hodge 
pointed out a rock defended terrace to the group, and explained the origin of 
such a feature • 

.Another short stop was made ~bit farlher up the road, just before we left 
the Battleground-Yacolt highway.· This place was the head of the Yacolt Valley, 
Mr. Holdredge wished us to make a note of this locality, which would be explained 
later. 

Then someone said something about a placer mine and eyes began to glitter, 
Verily, all is not gold that glitters. A short, 'steep, slithering descent to 

' the river level brought us to a placer mine which is about to begin operations. 
A high bar, :extending probably 15 feet above river level has been thoroughly 
prospected and test pitted, and enough colors were found to prove to the o1'1!lers 
that it would be feasible to install sluices and begin operations. Mr. Bishop 
explained the operation of the sluices and method of mining, We missed Vance 
and Simon, and there they- "Were·:squatted at the edge of the river, industriousiy 
twirling gold pans, which they seemed to have produced from thin air, Excite
ment Was high, when a few colors showed in the black sand, and it is easy to see 
how the lure of gold gets into the blood, There is something thrilling about 
it, even to'the old-timers, 

I 
Back up at the cars, Mr. Holdredge called our attention to the Yacolt Val

ley which lay to our right, The valley fill appeared to match one of the ter
races in the East Fork. That and other considerations led to the conclusion 
that at one: time the East Fork flowed through the Yacolt country and thence to 
meet the North Fork, Something happened, which caused the Ea~t Fork to swing 
southward, abandon itsbroad flood plain, and cut a narrow defile in a gorge to 
the southward. This feature mey be one of the critical points.in solving the 
pbysiographic history of the area, 

He alsb called our attention to Silver Star Peak ·VTi th a gentle southward 
slope and steep r.ort~ward slope, indicated southward dipping beds or flows, 
The peak, itself, is composed of andosite, so thc.se ''beds" are really southward 
dipping flows. Mr. Holdredge•s investigations indicate that from. the Washougal 

- River to the North Fork of the Lewis River, these- andesite flows and tuffs and 
agglomerates all appear to dip southward, under the Coriba surface and also 
under the Warrendale (Engle Creek), Projecting these dipping beds give an 
estimate thickness of at least 20,000 feet, or nearly 4 miles for these early 
volcanics. I This figure, however, should be used with caution as detailed in
vestigation may show faulting which reproduces these beds, 
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The feature next on the docket 11as a deposit of "gravel" a short distance 
up the road. Here were large bouldii"rs 0 averaging a foot in diameter, composed 
of granatoid and fine·.grained rock, in an arkosic matrix, looking a. great deal 
like ·a glacial deposit. A hurried examination showed that the boulders were 
deeply weathered., more so than any we had seen, or were to see during the day. 
No evidence of nctu"al glaciation could be discerned. Dr. Hodge pointed out that 
this may correlate with some of the early stages of glacial outwash and probably 
had' its origin farther up this valley. 

Oiir leader continued on up the valley, to the Sunset Guard Station, where 
a halt was calle~. From here on we were goirlf: to do our geology, as geology 
should be done, on foot. Do you suppose that the jarri~g of heels on hard rock 
has some stimulating effect on the brnin? The area from here on to the end of 
the trip was a maze of igneous rocks, We had noticed granatoid float along the 
stream and in the bars and were now going to meet it.first hand. First of all; 
there was a dike of a dark, fine-grained igneous rock, cutting a lighter color
ed andesite (?), the dike beautifully exposed. Farther on was our first asso
ciation with the'coarser grained rock. A large outcrop with a tabular fracture 
was taken in hand. The rock was light colored and may be quartz-diorite or a 
kiorite, and some evidence of contact alteration was noted. It was·suggested 
that this mi,sh~ be an intrusion and the group was asked to look particularly 
for evidence of contact alteration during the day. 

As we dropped down into Slide Creek, the highway cut on our left showed 
an interesting succession of intrusions into an aggloW'lrate, with plenty of 
evidence of contact alteration. We ate our lunch at Slide Creek, some of us 
sitting on a beautiful a,sglomerato, cut by dikes of andesite. These dikes 
seemed to occupy joint pla~es, and later wo noted that the joint pattern 
actually did correspond to the dike pattern. It was in such an area where the , 
wor.d "dike" for this feature came into existence. 

1Ve ho.d been told that there was a pegmatite nearby, but when we got to the 
locality, at the .nouth of Slide Creek, we found no pegrnati te. But we did find 
a beautiful porphycy. Large crystals of plagioclase feldspar, probably andesine, 
up to an inch across, were enclosed in an andesitic groundrnass. This was a most 
unusual rock for this.country. Dr. Hodge explained the origin of such & rock, 
that the feldspar crystals had grown to considerable size in the fluid melt, 
then some change cwne about and the fluid a..~d the crystals (phenocrysts) were 
squeezed nearer the surface, 11here the liquid cooled rapidly, causing a fine 
groundmass. Tho outcrops close to the river were beautifully smoothed and pot
holed, When the party attempted to collect specimens, they discovered that 
Nature ho.d different ideas. The rock was tough and resisting, and only with 
extreme diligence and mighty swin~ing h8llllllers could any sort of specimens be 
obtained. A brief seerch was made for the contact ·,1i th the agglomerate, but 
it happens that Slide Creek was looking for the same thing, and now nicely occupies 
the contact at this point. _ 

· " From here on, the journey was entirely on fcot. .And the sun was hot. So 
m~s our enthusiasm. A succession of exposures gave ,sl.i!npses of the e;ranatoid 

· rock, andes:!:tes, dikes, intrusions, agglomerates, all 11re,p!Jed in one seemingly 
unsolvable puzzle. It is the kind of country that would be to a petrograpl:er 
what a rich fossil locality is to the paleontologist, 'Excellent sphe~oia.al 
weathering in the coarse {;I'ained. rock was ob~erved, so characteristic uf this 
type of material. Segregations of d.arkor mineraJ,s were pointed out at another 
spot. Farther on there was a strikini; example. of low o,nele fo.ul ting. Consider
able discussion arose as to what moved which woy.- · The·.11hear zone ·was plainly 

' . 
"~. 
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.· 
visible. Just beyond th~s area of.faulting, was an expo'~~e of banded tuff;' 
portions of.which were ha~dened to the condition known as hornfels. Many of the . ., 

group were oyerheard to mention that they had read about dikes and thought they 
knew what they were, but now they knew they knew. These dikes could be tra.Ced 
down the ne'ar slope,''into the road cut, in the bed of the East Fork, across'the 
river and up the other side. Several isolate pedestals were erosionrermnants of 
these dikes. Our exploration stopPed at Little Creek, where we stopped for a 
brief rest in the cool shade, but no sooner were we comfortable than ~oe began 
tooting that whistle and rousing the gang to action. The Mutiny of Little Creek 
was staged for a fe1v moments, but we rolled out and foilowed our leader back to
ward the cars. A bright spot on the return trip was the appearance of several of 
our cars, driven by a few thoughtful wives who had not gone on the hike. These 
cars were quickly filled, and more than one sigh of reiief wimt up as weight was 
removed from aching "dogs" and fev.ered brows were tucked in· :the cool, under cover 
of the car 'tops. I ' 

I i · 
Thunder heads (cumulus clouds) had been in evidence all day, and by now the 

western sky was very black. Joining our cars at Slide Creek we started back, 
and made a short side trip to a granite quarry, where the rock had been quarried 
for structural purposes, Thunder ru.~bled and a few scattered drops of rain came 
pattering down. We hurried back to the cars and got Under cover just as one of 
the most vicious thunder squalls struck us. The heavens seemed to dump millions 
cf gallons of water on us, and we received some very good impressions of just what 
erosion really meant aS the road became running streams cf muddy water. Two mere 
stops were planned, but were called off "on account of rain".· We are still wait
ing for Mr.'Holdredge 1 s explanation of terraces at the head of Yacolt Valley. I . . 

We had seen a great variety of new features, a new count:ry to most of us, 
and a country as yet unexplored geologically, A fertile field for an interested 
group. It is an easy country to get into, and nice to work from the geologist's 
standpoint because the recent· "burn" has exposed many outcrops. Thanks again 
Joe Wimmer and Claire Holdredge ·for'.a well p~anned and organized trip, 

.... 

· ... GEOLOGIST SEES OIL PROSPECTS IN WASHINGTON P.ND OREGON .AREAS 
I . . 

Holdredge, Claire Parker · ,. · California Oil World - February, 1936 . I ...... 
· During the past fouf yaars 'the writer has been roaming the hills and valleys 

of the northwest, meeting here and there one cf the few members of the geological 
:t'!r<atern1.ty. Many times the talk has turned to oil and the possibilities discussed 
pro and con; The northwest is large and the geology is highly variable and it is 
a large task to obtain a coi;wrehensive idea Qf it. However, as the tangled. skein 
is unraveled by the smell handful of us who are making a serious attempt at it, 
definite ideas have taken shape. 

A, f I · 1 • ... · h ·t· l h · s ar,as is oiown, no widespread searc , no cri ica compre ensive survey 
6f the northwest has been made.by competent and experienced oil geologist~ in re
cent years, I. It is true that reconnaisances were made several years ago when the 
portion of the state that had been mapped and studied was verJ limited and when 
the deepest producing wells in the world were little more than half the depth of 
the deepest producer at the present time. In those, d.eys large portions cf the 
country were remote from railroads and highweys, could be reac'tied only on foot 
or ayer th~ poorest roads, and were practically isolated for long periods each 
year, 

-5-



Since then.large areas have been studied and mapped l~rge1y in the interest 
of pure science and the results either published or on f~le in the libraries. of 
various institutions and intermittently comparatively small areas have been ~ore 
carefully examined by geologists« in the employ of various oil companies •. Oc
casionally, under the stimulus of large acreage and favorable terms, some serious 

· and intelligent drilling has been done, However it seems safe to say that more 
drilling has been done in utterly hopeless locations in any of the'large oil 
producing areas, each year since 1925, than has over before been done altogether 
in the northwest, 

Whenever the northwest has been discussed in oil circles in the past, the 
cry has been that there were too many volcanic intrusives e,.~d that the heat from 
them had destroyed the oil, Thia statement is only true of the granitic intrusives, 
most of which are Jurassic or older and there are wide areo.s so fa.r from these' 
as to have been ontirely unaffected by them. As proof of this, Jurassic and older 
rocks in certain parts of Oregon yield an abundant and well preserved marine fauna. 

The objection also is raised that much of the area unaffected by granitic 
rocks has been adversely affected by later intrusives. These later intrusives 
are all Tertiary in age, They are largely basic or near basic with a low melting 
point and very slow cooling, !!:'hey are predomina.~tly extrusives and the feeders, 
from 11\'1' own observations as"well as from those of others, are not only smaller 
but also fewer than is ordinarily claimed. vn.1ere the feeder dikes are exposed 
the alteration in adjacont rocks, both volcanics and si;idiments, rarely extends . 

.. more than roo ft. laterelly and usually much less. Thus these dikes rney be a 
blessing.instead of a curse for they may form favorable structures for the accumu
lation of oil. 

The ques'tion of source rocks arises, naturally, and cnn be answered ~firmii.
tively. The wide areas unaffected by· the gra.~itic intrusions aro largely under
lain by later Paleozoic and early and middle Mesozoic marine sediments known to 
contain petroliferous rocks in places,· The cretaceous sea, from what we know of 
the paleogeography of that period, covered large portions of the northwest and 
while tho known outcrops are perhaps' largely marginal sandstones, it seems reason
able to assume that farther seaward finer grained sediments, high in organic 
matter, are present. ' 

Favorable atJ?Uctures for the accumulation of oil are abundant in areas where 
other favorable conditions occur. Large anticlines can be traced for many miles 
and the strange thinG is that the Tertiary intrusives seem to have a habit of 
avoidii!G· the anticlines in favor of the synclines, Some of thse anticlines have 

,· been eroc'.ed so deeply that it seems likely 'that .evon pre-Jurassic marine sediments 
may be within reach of the drill; Structures of this e:irt are to be found in lo
c!lli ties known to have been studiously c.voida«1 ,by the earlier workers in this area, . . . 

Most of the se~ious drilling attempts have been in areas underlain by l<larinc 
Tertiary sediments in western Washington and n9~e of these have been indifferently 
and unintelligently located and have boon very shollow. · 

Now that the northwest is blessed with an excellent system of good hi&h
waya and midern communication facilities, th~t the completion of. the Bonneville 
and Grand Coulee projects promises to attract larger industrial ·development and 
a denser population, that a handful of ~erious workers have unraveled r.'.lallY.of.the 
facts of its geological enviroil!IDnt;· a11e. that r.1odern drilling a.~d prodllction, · . 
methods have made it possible to oxi>lore for and prodllce oil from depths of,r.;ore 
than two miles, the tir.¥> appears to be ripe for a more careful and detailed study 
of the possibilities for COL'.tClElrcial ceposits'of petroleum in this region, 
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S.A.DDLE MOUNTAIN 

l ROBERT ~YFIELD , 

The Park proper has poor exposures, few, highly weathered, very little.-· 
structure showing. The only good bare rock is that of the mountain, a-pile'of 
basaltic breccia with palogonitic cementing cut by beautiful dikes that stand 

. up 10 to 50 feet from differential· erosion. They are from 3 to 10 or so feet 
. in thickness, There are several trails up the mountain.that cross and recross 
these dikes, Difficulty has been encountered in tracing the dikes from toµ to 
bottom of the mountain. A lookout station is at the top. On a beautiful 
clear d.a;r Rainier, St Helens, Adams, Hood, and Jefferson Mountains stand out 

.perfectly. Three Sisters also can be seen with glasaes. 
I 

Saddl'e·Mt. is 3266 ft. next highest to Marys Pk. in the Coast Range. 
It is a 1600 ft, climb. Da,,-i.a on the ;11Explorer" exped.i tion called, Saddle Mt. 
a volcanic neck, liashburnc says the same, and I'm practically convinced t;1at 1 s 
right, Saddle and·Humbug Mt. (few miles south) have been fissure flows under 
water with Saddle Mt. 'peak as the main center of extrusion. All around t;1e 
mountal.n nro mica clay shales and just plain yellow brown mica. clay causing 
every inch of roo.d in the area the neceasity of having about 2 ft, of rock 
ballast. · / . . · 

In spots whore I have marked on the sketch (X) ore the only fossil ex
posures I 1ve found. Xo A grey bluo shale 1Vi th fe'v pelocypods and Xl a gray 
blue clay inte~bedded with basalt ilows containing numerous foraminifer~ 
(about 6 or 7 different genera). I'm not sure of whnt their nnmc~ arc but 
from litholotiic character and S(llldy layers at tho top I 1m suspectin~ it to 
be upper .Astoria (Lower Mioceno). Not sure yet but I expect the extrusions 
of Saddle Mt. to be Middle or Upper Miocene. He.vu found some erosional un
conformi ties at tho b~so of tho basalts,' I have not boon able to cover enough 
country yot to ,,ako aw. gµ9f!S

0 

as. to' region()]. diaatropbism. 
I . , .. . . . . 

The area is too. .s~i to con't'lin' l:n'.."..'ly forr.la t-ions. 
I . 

I 

.''f 5 N 
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EARTH HISTORY - CHRONOLOGY .AND LIFE 

.As the term implies, Earth History deals with the evolution of Earth struc
tures and organisms, that is, it is the history of the Earth (rocks, animals, 
and plants) arranged in chronological order. 

Geologic time is measurable in hundreds of mill~ons of years and during this 
vast lapse of time there has been·an accumulation of rocks whose relative ages 
are revealed largely by the Law of Superposition. Many of the bedded or strati
fied sedimentary rocks contain the remains of animals and plants which lived at 
the time of the deposition of those rocks.· Accordingly, the succession of life 
upon the Earth is revealed in the study of the fossils contained in the successive 
strata, These two pr:i!l::iples, viz,: (1) succession of rocks, and (2) successions 
of fossils, form the basis upon which chronologic Earth History is built. 

Since the beds of· sedimentary deposits are built up layer by layer, each suc
ceeding stratum is younger than tho one just below and older than the one just 
above, unless severe· deformation has destroyed tho normal order.· To the origi-nal '. 
and normal sequence of strata from older to younger, the term Stratigraphic Se
quence is applied, 

The relation of a bed of rock to the one above or the ono below is known as 
its relative ago. T'ne ago of a bed of rock may.be considered from the point of 
view of the place it holds in tho geologic time scale or from tho point of view 
of its actual age in years. It has been found necessary to have a universal 
time scale for the rock formations of tho entire Earth and accordingly its use 
is now standard by geologists in ell countries. Just as there are convenient 
subdivisions of human history, so there are certain natural subdivisions of 
geologic history, or time, n.~d the different kinds of rocks and rock structures 
can be referred to their respective geologic time positions, The equivolent ·. 
subdivisions of tho time sc.:ile and the rock scale are as follows: 

.. 'l'DE SCALE ROCK SCALE 

Era . ... : ....•...............•........• Sequence 
Period .•.... , ••.••.•.......• , ..•.•.. ,. System 
Epoch,, ...••• , ..•................•.... Series 
Age . •.•••............................• Group 
Stage . ..••........ ·, •........ , ....... .".Formation 
Substage ••••••..•.••••••••••••.••••••• Momber 

The geologic age of. rocks is much more difficult to determine than their 
relative age. Fossils must be identified or, in tho absence of fossils, the ages 
of the rocks cnn be determined only by correlation with other beds of which tho 
geologic ago has boon established, There is no region known whore a complete 
geologic section cen be found. To offset this ha..~dicap, data arc gathered from 
various places and .then assembled in their true order so as to make a complete ·. 
and accurate.record, What is missing in one section, and represented by an ero
sional unconformity; may occur in enothor section. Beds may be overturned or 
faulted so that older rocks rest upon younger ones. .Again through.erosion a rock 
formation may be represented only by isolated patches many miles apart •. Some
times a formation varies greatly from place to place in its lithologic character, 
that is, in the minern.l composi·tion end texture as well o.s in external appearance, 
Such difficul tics must be met consta."1tly by· .the geologist, but the greatest aid 
in solving them usually is given by tho fossils, .if present in the rocks, 

< 

The following table with the divisions ·of geologic time is given for the 
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.. convenience of the student. It presents, in tabulated form,· the main··subdivisions 
cf geologic time. It, is understood that complete agreement in both subdivisions 
ll!ld nomenclature has not yet been"a.ttained by geologists, 

:Eras 

v; 
'E 

N 
0 
z 
0 
I 
c 

DIVISIONS OF GEOLOGIC TIME 

Physical Features l . ' ' 
Periods Biologic Features Ages 

' I IA~ 
1 

Cascadian revolutioµ Dominance of man I g • 
Periodic glaciationi Extinction of 1arge mam- e e 

! e 
Quaternary 

mal!I l 
+--------f------------1--------------:,0 d 

Tertiary 
Great orogenic and 
volcanic activity 

Beginning of man 
Culmination of mammals 
Rise of modern floras 

If: I p 

'A I m 
I g a 
em 

m 
0 
fa 

l 
,s 1m l 

l===l=======!=========l===========::(o a..-,--+ '· I Extinction of dinosaurs, \ d n 

M 
E 
s 
0 
z 
0 
I 
c 

Cretaceous 

; Laramide revolution! pterodactyls, toothed I e ! 
: birds, and alllllOni tes . i r 

.A 
g a 
e n 

d 
' Widespread deposi- Expansion of flowering In 

tion of chalk plants and modern insects
1 

o 
, f a +--------f------------1--------------r,A,.----i ·m 

Culmination of ammonites I g . 

Jurassic 

Triassic 

Widespread diastro-1 
phism and erosion I 

Palisade distur
bance 

Rise of toothed birds le 
Expansion of primitive I 

m9mm91 S I 
Rise of dinosaurs, ptero- ~ 

dactyls, marine reptiles, 
and primitive mammals a 

rm 
e o 
P n 
t i 
i t 
l e 

s e s 
e 

Spread of cycads ll!ld n e s 
conifers c • 

l=====l===========+==============i====================ifi n"'t=:::::::j A 

1P 
'A 
'L 
E 
0 
z 
0 
I 
c 

!. •• 

Permian 

Pe!L'lsyl vani= 

Jl±>palachian revolu
tion 

Periodic ll!ld wide
spread glaciations 
in southern hemi
sphere 

Extensive sa.j.t de
posits 

Expansion of primitive in- e 
sects and amphibians n 

Rise of primitive reptileslt 
Extinction of trilobites 

and 
Paleozoic coriil.s 

g 
P e 
l a 
aom 
n f p 
t h 
s i 

b 

Warm, humid climate Spread of prophl.bians · · IA b 
with extensive Dominll!lce of spore-bearing g e 

' coal-mol<:ing plants 
+---------1--------''-----f--=--------------t•e a 

i 
a 
n 
s 

MississippiaJ;l. 

Devonian .. 

Silurian 

Local orogeny and · [Spread of ancient sharks r 
diastrophism ·Culmination of crinoids o i 

......,.~-; 

Acadian disturbll!lce Rise of land plants and f n t·.~ 
first spread of forests g. 

Riso of fishes and omphib-nS o s 
't. p pf h I , ians 
. ' - • l-f-.-.l!...-1 

' Caledonian revolutinRise of air-breathing in- r ·a g 
Extensive salt vertebrates 

deposition· · 
e n e 

.. First known occurrence of t 
land plMts 

I Abu."ldant brachiopods and 
reef cnrn1 s 

S 0 > 

" I ._ _ _,... s 



m 1rrc:rn ·"•QI GEQUlfl:IC 1'I'"' ll"aIJtlDJJn~) : 

Eras Periods Ph;irsicnl Features Biologic Features Ages 

p 
Taconic disturbance CUlmination of trilobites A 

IA 1 

A.. ;i L Ordovician Extensi vc m;,,rine·:·: · First appearance of fish- ... : ·g 
' transgression like invertebrat.es e 

. E . 
0 

. . 
Green Mountains Rise of shell-bearing mol- 0 

o r 
z disturbance luses 

' 
, f f £-

0 Cczibi"i.r:.n. Dominance of trilobites e 
s 

I First abundant invertebrate m 
c fossils .a --

p r R 
0 Kewccno.wan Killarney revolu-

. i .v 
R 1 

z . tion Se 
0 ... 1). 

0 .. e er 
T Iron and copper Primitive marine)' life -~ ·-· t 
E I Huronian p 

deposits e 
R 

c l ob Glaciation a f 
n r 

A § Timiskomingian . Oldest known life or in- ia 
R direct evidence of life 

t 
nt c I Keewatin Laurentian revolu- s 

f.! c tion .. ·I e 
s 

LATE PLEISTOCENE TOPOGRAPHIC COR.TILATIONS ON THE PACIFIC COAST 

By Ira s. .Allison, Corv;:illis, Oregon. 

The Vashon glacial outwash deposits in Chehalis River Valley, Washington, 
and the Spokane deposits in Will[l!llettc, Walla Wclla, Yokima and certain other 
valleys tributary .to. Columbia River.form extensive well developed paired terraces 
between which a later, lower surface of alluviation has been developed. The later 
surface, tentatively co.lled the Chehalis surface, is typically a low terrace, not 
a recent floodplain, although parts of it arc channeled by flood sloug1'.s and are 
subject to destructive overflow, As the youthful.soils (o.g. Chehalis soil ser
ies) lying on it do not show a good profile of weathering, they have been classed 
as Recent in soil surveys, but the deposits probably wore originally valley
trains (or correlative filling in non-glaciated valleys) of a wcok, late Pleis
to~ene sta.;c of· glaciation. The Vashon and Spokane surfaces, both definitely. 
glacial, belong to a stage of alluviation next older that tho Chehalis ~UI'face, 
and are assigned to. the same glacial stage.· ... 

The Vashon-Chahal.is sequence of tho P\igo,t· Sound area,. the Spokane "late 
Wisconsin" glacial sequence ~f eastern Washinf;ton, and corresponding st01;es of 
alluviation along Columbia River and its tributaries resemble tho strong-weak, 
Taho.e-Tioga sequence of .glaciation in tho Sierra Novada of California, Similar 
terraces along certnin California Streams may also bo equivalent. 

, This late Ple'ist~~~ne ciironology, basod.on physio[;raphic studies should 
be especially useful in dating mar.nnal~an fossils within its range. 
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POSTULATED PEl1EP!,AlfATION Il'I CEN'l'RAL WASHINGTON 

.· 
By John P. Buwalda, Pasadena, California 

The Yakima region is underlain by Columbia River basalts and overlying 
Ellensburg sediments, folded togetter into east-west anticlinal ridges and nmch 
wider syniclinal valleys, · 

The geomorphic history as interpreted by George Otis Smith in Professional 
Paper 19 included post-Ellensburg folding, Pliocene peneplanation, and further 
folding creating present day (hence second generation) ridges and valleys, 
Supposed peneplanation of the Cascade Range was dated from the Yakima area. 

. . 
Evidence presented for peneplanation consisted of smooth supposedly 

bevelled surfaces on crests a"ld fla."lks of such basaltic ridges as Clclll!lll 
Mountain and across both basalt and sediments at one locality, Kelly Hollow; 
and supposed intronched meanders of Yakima River between Yakimiand Ellensburg, 

Tho writer 1 s interpretation is that the smooth basal tic crests and flanks 
mapped by Smith on Plato 5 arc not bevelled fut structural surfaces (dip slopes), 
locally lowered on the crests by recent stripping to an underlying basaltic 
l~·er. The supposed peneplane remnant at Kolly Hollow was cut across a smnl.l 
thickness of basalt in the present cycle by tributaries graded to the existing 
but slig~tly higher Wenns Creek. Smooth bevelling surfaces on Ellensburg 
sediments in valley~ are roughly graded to present drainage lines and commonly 
meet ba_saltic dip slopes at sharp def~nite angles •. The supposed meander pat
tern in Yakima Canyon may merely indicate structural control. If true meanders, 
they are as logically referable to tho origincl surface of Ellensburg aggro.dation 
as to a postulated penepla."le surface, . , . . 

Present physiographic knowledge of the Y~ma.region points 'to a sinble 
cycle of post-lower Pliocene deformation and degradation,. without peneplana.
tion. 

- - - - -
TILTING OF GREAT LAKES SOUT'r!W.ARD 

SCIENCE - Supplement, Science News Service v. S3, no. 2149, March 6, 1936, 
page 1114 11 • 

Article is teken from the new issue of the Military Engineer by Captain 
H. V. Canan who says that tho region about tllo Great Lakes is tilting about a 
"hinge line" which rou,gl1ly. is in the direction of 20 degreees west ~of north •. 
This tilt is generally improving conditions in harbors on the American side of 
the Great Lclces •. The action is material rather than merely of scientific in
terest and amounts to as nmch as 0,3 feet in some harbors. This uplift also 
affects the flow and tho flow equations in tho connecting rivers of the Great 
Lakes. Tilt has also been a factor in decreasing tho available depths over 
the sills of the locks at So.ult Ste. Marie, .Michigan. Reports indicti.te that in 
1860, ifoi·t;, :S:-y, Wlsc;:onsin 17::\S "-11 impo·rttmt h~bor :f~+ schQoner navigatibn. ·· 
Adjoining a rock ledge, old ring bolts used for r.10oring these boats can still·. 
be found. Correcting the present.charts for the stage of 1860, o~ly about 3 
feet of water would have been available. This loss of depth can only be attri
buted to earth tilt. In the future the dant;er of the lakes draining down the 
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St. Lawrence through failure of the outlet plugs, is not as great as is the 
draining above Niat;ara down the Mississippi system; Jl'it thoro is little danger 
of losing the vast invostment'by the United States ii..'"ld :c.a.n.e.da on tho Great 
Lakes, T'no generally ac_copt~d explanation for the lnnd tilt on a line passing 
throu;;h the Great Lakes is tl:.o.t"·the land to the north, in Canada, is still 
rising fro~ the en_ormou~ squeezinc:; which it received durlng the last Ice .Age. 

' ' . 
( Treasher) · · . 

• • • I ", 

Callaghan, .E1J6ene a.'"ld Buddington, A. F, . . . ·-·· .. ~ .. 

MetB.lliferous Mineral Deposits of the Cascade Range in Oregon: 
U, s~ Geological Survey, unpublished manuscript • 

. There a:i.e il mineralized areas extending throuch the Western Cascades 
region of Tertiary "volcanic rocks, Startine at tho north those areas a.re: 
Cheney Creek area 14,5 miles S, W, of Mt, Hood, Clackama.s County, North San
tia.m district in Clacka~as and Marion Counties, the ~tzville district in 
~inn county, the Blue River district in Linn and La..'"le Counties, the F~l 
Creek and Oakridge areas and Bohemia district in Lane County, the Zinc area 
in Douglas County, and the Buzzard, Climax and Barron areas in Jackson County, 
The writers report nat'ive copper in Jackson County and manr,anese in the snme 
county, Trio quicksilver ~eposits have boon 'treated in another report. Six 
of the areas, No:r::th: Sen'•iml. ctuartzville, B'.I.u~ River, Bohemia, Buzzard and . . 
Barron have prcQ.uced a"totf.11 of about $1,000,000, The deposits are of probable, 
Miocene a,ie. Some of the veins· are nearly a mile long• . The vein matter is 
altered brecciated 'rock cemented with minor minerals, Most of the sulfides .... 
contain a li ttlo f;old and silver, 'tho recovery being made from weathered vein' : 
material, The Bohemia is the largest district, producing about 2j3 of tho . 
total output of this region, Some of the areas, as the Cheney Creek, are 
smoll and will probably not be mined 'to any extent. The native copper at 
the Gra..~d Cove prospect oc;urs in a broccia between lava flous, only a small .. 
amount has been found, .Areas other than tho Bohemia nre s~cll producers al}d 
no groat future is seen for them, 

(Rey Trci:;.sher) 

Ross, Clyde, P • 

. · , . The Geology ::,nd Ore Deposits of a Part of the Wallowa l1!Junt1\ins, 
• Orei;on: : .-u. S, Geological Survey, unpublished manuscript. 

" . :. . . , ' . 
.' .. :·A .geologic r.iap of· this area, covllring about 460 square r.rl.les, ·was ·r.u:i.de · , 

in 1921, covering the Wnllowa Mountains near Cornucopia, The mines.were exam~ned 
in 1924, Permian lava'and pyroclastic beds with sedi::10ntary rocks of sha1low 
water ori~in iiXe;fo1U1d in the high mou..~tains, On the Paleozoics, rests 1Jpper 
Triassic limestones; U'"lconfori;.ably, You.."lger Mesozoic strl\tn. of sediment;;u-y '· 
orir.in overlie t'.1e' Triassic, Int:rus-ions of gi·anodiori te r.avo meta;JOrphosed· tho 
stratified rocks and ·be ore ·deposits are related to these intrusions, C:re- ·. 
taceous age is SU£gested for the disturbance.· The Columbia River basalt ov,er-

··lies tho surroundine; hign -mciun ta.ins. The pre-tertiaries are folded a;\d fa.ui ted, 
. . . . ... . ' . ' . . : 
.: . '. 
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overturned fans folds are conspicuous. At Cornucopia, the ore deposits are 
mainly gold-quartz veins. The lode mines have produced about $4,000,000 from 
1885 to 1924. There has been considerable placer mining on nearby strearns. 
Some copper and other motels lie west of Cornucopia. At the Cornucopia it is 
suggested that additional ore bodies may be found at lower levels. Tho proper
ties have been inactive, with little comnercial ore in sight.· (Note: recently 
tho Cornucopia has ro-openod) 

(Ray C. Treasher) 

Gilluly, James 

Baker ciua,drangle, Oregon: U. S. Geological Survey, unpublished 
manuscript. 

I 
The economic geology of this area is given in U. s. G, S. Bulletin 846-A 

by Gilluly, Recd and Park. This manuscript reported here contains nothing 
essential in addition, The 5 districts where mining has been carried on are: 
Keating district, copper and gold (described in Bulletin 830-A), the Virtue 
district, gold, antimony and tungsten, (see :Bulletin 846-A, pp. 71-79), the 
Pleasant Valley district, manganese, (see Bulletin 725 by Pardee), tho Baker 
district, gold, (see Bulletin 846-A, pp. 80-85), the Bridgeport District, 
gold placers on Burnt River. Information on these various districts can be 
obtained from the Bulletins mentioned, 

(Ray C. Treasher) 

Moore, Bernard N. 

Nonmetallic Mineral Resources of Eastern Oregon: U, s. Department 
of the Interior, Memorandum for the Pross, Release for August 26, 1932. 

This study was carried on in 1930 by Ralph W. Richards and Bernard N, 
Meara and continued in 1931 by Moore,_ This work was done in cooperation with 
tho Oregon State Mining Board, end as a complete report can not be published for 
some time, tho principal results are summarized, and location of the deposits is 
shown on' tho attached map. Among tho minerals conspicuously lacking are gypsum 
and high-silica sands. The gypsum deposit opened at Gypsum passed into onhydri to 
and we.I' abandoned. Asbestos was found on Pino Creek, :Saker County, about 36 
miles south of Baker which appears to be Bui table for some USOBi Diatomaccous 
earth is found at Terrebonne, and at Harper end in Otis Basin. Much of the best 
material in this district is controlled by tho Pacific Diatom Co, These deposits 
show promise. Limestone is found in comnercial quantities in ea)ltern Oregon in 
Baker and Wallowa Counties, In some places it approximates marble. 11 deposits 
were visited and described, Total thickness is 500 feet. Describes occurrences 
near Enterprise and on Connor Creek in Baker County. Pumice occurs in large 
quantities in Deschutes and Klamath Counties, Two of those sheets had their 
origin in old Mt. Mazoma. Newbery Crater accounts for another, The material 
from Newberry Crater is couiparable to tl:al; imported from Italy •. So far as 
known, no development of it bas token place. The map shows location of the 
areas and numbered localities,· 

(Ray c. Treasher) '\ 

- - - - -
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Sept.5-6-7,1936(Sat.Sun,Mon.)-·Mt. Adams and vieinity .. 
' Leader: Ray Treasher. 
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·· :·, Leader: J, R. Collins. , 
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SOMEWHAT PERSON.AL 

A, D. Vonce is spending a couple of weeks at Otter Rock hunting "pectens "• 
We understand during the period of this vacation all Shell Oil Stations have 
been advised to watch their signs. · '.. · 

. Dr. :Bahrs· is at Qorvalli~ d~.ing soma:wo~k in :the .zoology .Depaii-tment. · 

.Louis E, Oberson is spe.nding the summer at Mabton, Washington,· 
' • : ' • I 

' . 
H. F, Travis is at Cannon :Beach for the summer, 

Miss Marg'aret· :Bowie is ne>w on a two weeks trip to southeastern Alaska. 

F. L. Davis addressed the Service Grotg;i at a: dinner mee·ting in Hilaire 1 s 
Restaurant on Mondey e:vening July l}th, Geology- of Oregon was the subject of 
his talk. . ·· · · 

The following was taken 
June 7 ,.1936... . -... - .. -

. -

. . . . . 
from the editoriill page of the New York Times, 

GLASS :SONES FROM MA.'tROW 

Experimentation ie the very essense of science, Even the astrophysicists 
whoso life work it is to tell us how remote stars are constituted cannot dispense 
with it, They create in terrestrial laboratories that probably prevails in the 
sun. and on the planets,'· and. lilQke the necessary infe:rences;· · . . . . ' 

If medicine is still in backlvard state it is becanse of the limitations im
posed by living organisms. A rat canno·t·be picked apart like a watch and put' 
together, \7hat actually happens internally when a vitamin and hormone are ad
ministered, or how a degenerative disease progresses is largely a matter of con
jecture, The methods of the physicist have been so dramatically successful that 
the physicians ~ete·bouttd to adopt them--~in'other.worde, to keep parts of the 
human body alive in glass and to s·tudy them :in disease and heal th exactly as if 
they ·were the gears a.-id. rods of an engine, The latest and most dramatically 
successful advance in this direction is' recorded in·the Journal of the ..\inerican 
Medical Association by Dr. EdwinE, Osgood, 'and Mr, Alfred N. Muecovit~. Thanks 
to a machine which reminds one faintly of Colonel Lindborgh 1s mechanical heart, 
but which is a combined artificial l'Ung, kidney ·and "circulatory system, i't is
possible to keep human marrow alive .outside =of.the body to watch it grow ae it 
is fed and to note the manner in which it perishes, when disease attacks it. No 
;royal baby i's mor.e aarefully nursed, · It iii 'fed ·wi'th delicate food, it is bathed 
to rid it of wastes that would kill i.t; .it thrives in !lll atmosphere of ideal 
purity and sterility. One can almost hear the applause of tho engineers as they 
contemplate this·lngenuify: · · .. ,·. .. · ' 

. : . 
Medicine is an art as wall as a science, the physicians have been proclaim

ing these many years. Thus do they unwittingly indict their calling, An art is 
too personal. :But scientif:Lc precepts can b'e followed by !lll intelligent prac
ticioner. :Behind the sowcalled art of a fine diagnostician of clinician there 
is more science than is commonly admitted" the divination that springs only 
from knowledge and experience. So it was T1ith bridge building and mechanical 



engineering once upon a time, When glass hearts an marrow growing a,ppa.ratus 
ho.ve done their educational work, we .shall have .less of art and know more of 
processes that keB] the body in h~el th and who.t break it down in old ag~. · 

Already Dr. Osgood and Mr. Muscovitz see-new fields of inquiry opon~ng 
before them- more than any two men can explore in a life timo. 

' . . 
What are the conditions u,ndor which cells thrive best7 At what rate do 

different cells grow in tho marrow? How does the marrow of old and young, of 
men and women, differ? What is the ~ffect of cancer-producing agents on 
marrow? Hou is the .coloring matter of blood formed? What is the moch.'.l.nism 

.whereby yiruses destroy human tissue? Q;u.estions without number well up. When 
they are e.Illlwered some of the 11\'{Sticism that now encumbers pathology will be 
swept aside. to join the "humors." and "distempers" of the eighteenth century, 
and medicine will teke its place with the most scientific disciples, 

. ' 
A BIBLIOGRAPHY OF OREGON'S GEOLOGY AND MINERAL RESOURCES 

. . . . 
A bibliography of Oregon's Geology and Mineral resources, with Digests and 

Index, has been prepal'ed for the Oregon State Planning Boo.rd, V. B, Stanbery, 
Consul to.nt, Tho authors are Rey c. Treasher and Doctor E. T. Hodge and staff,· 
This work was instigated by the Planning Board, as a result of requests for in
fQrmD.tion on available literature pertaining to Oregon's resources. 

The intent is to assemble under one cover all references to Oregon's under
ground resources, The authors are well qualified for this work. Mr. Treasher 
is a professionally trained geologist and mining engineer, with a considerable 
amount of published material, and has had experience as a bibliographer, Doctor 
Hodge, Professor of Economic Geology, Oregon State College, knows Oregon's 
geology as no other person in the United States. · He has studied. and published 
extensively on this subject. 

' ~ I • ~ 

The Bibliography will consist of about 600 pages, with between 2500..3000 
references, Thia is nearly three times as large as hey-·proviouialy issued 1T0rk, 
none of which contained extensive abstracts. Each reference will give the author, 
full title of the article, the publication jn which it ma;y be found., pages con
taining Oregon mat~rial, figures, maps, tables, analyses, etc., and the date of 
publication, It will also state. in which library the reference may be found. 
This feature will save the investigator an immense amount of time, in that he 

, . will know right where to find it, without ,searching at length. · 

Each reference will be followed by a 15Q word digest of the material con
tained in the article, The digest will be in the nature of a summary of the 

. information, giving the reader an idea of what he may expect to find therein, 
and when space p~rmits, the abstractor's opinion of salient points, As this 

. abstractinG has. :been done by geologists, the reader .will know that it is an 
authoritative discussion, 

The index has been carefully compiled, Each reference boa.rs a number, to 
which the ind.ex refers, The digests have been carefully studied, ond the salient 
points noted :in the ind.ex undor its number, . The item "Gold" will indicate all 
references pertaining, to gold in Creson and will be further divided into several 
sub-heads, Each item, whether economic, geographic, historical, etc., will be 
listed and the index will be extensive and thorough • 

.. .. -3-



' The JlibliograplJO' ·Will be, in effect, a textbook on 0Degon BeOlOGY • in which 
one cah·find:brief, concise, and authoritative. ~nf.ormo.tion., The mininG engineer, 
tho investor; profossic)J:'lal geologist, engil).eer, will find i,t nn invaluable l!Md
book. The general public will.at last have a book which they can use with con
fidence, ·to .l)e·tter acquaint themselves with Orei;on 1 !I undergi;ound resour9?s, miner
als, oil, gas, reeks; geologic foTmo.tions, fossil·i;i,, Ill?untains, volganisiii~· 1J11d 
will replace and extend mruiy, previously issued, special bibliographies. 

' • J .. ,~: • • 

No pr~jcct of this size and nature has over been undertaken before. Tho 
State Planning :Board i~:·t-0 be congratulated upon ·their judgment· and foresight 
in carryin~ on this necessary activity, which wi11 spread accurate information 
about Orocorifs resources· t'b tho. entire country, and in selecting men who arc 
competent and trai-nea;:fiir. this: particular work. · .. · .·: ;, . '. . 

.. :~ , . .;:;I:-. . .,:~·-,·,; . .· ,· 

The Bibliocra:Ph/t cif Orec,on l•s: Geola,;v ·ond .Mineral Re119il.rces will be 
available, in r:iimeographed form, about Septer:iber first. Because of its size 
and tho attendant cost of publication, a.charge of $1.25 p'()r copy, will be 
r:iade. The edition will be lir:iited to those who OTder their copies in advance. 
A post card, addressed to State Planning•~oard, Mr. V.:,D; Stanbery, Consultant; 
811 Spalding Building, Portland, OreGon, attention of·Ray c. Treasher, will in
sure ·the sender of a copy of this valuable work, if opplication.is mo.do.at once. - . . 

The above is a press release to all newspapers. It is sue~osted that all 
r:ier:ibers of our Society get their ord.ors in at an early. date for this valuable 
Bibliography, 

---,--' 
RECENT .PlJ:BI,ICATION 

Dr. L. s. Cressr:ian, Professor of .Anthropology and Curator of the Oregon 
State Museur:i of .Anthropology at the University of Oregon, has recently i~sued 
Infor::iation Bulletin No. l which is entitled "Bibliography of Publications on 
the Indians of Orog0n. Notes on Methods of Excavation and Classificii.tion of' 

Sp~cioens "• .. . " I ~ ' . : 

.'·. 

This six page publication is ,of considerable value to collectors of ?ndian 
relics, students of pro-historic mnn in the Oregon country, and all who have an 
interest in the fasinating field.·of.anthrop9logy. Thero is an extensive bi~lio

. graphy of publications o'n the Indians o.f Orogo,n; -. a page and oµe half is devoted. 
to Notes on Procedure in Excavating; wll-ich is- of particular valu.e to the amateur; 
and there are two and one half pages of• ·a.atj"· on· tho Classification of Arrow 

. points and Other Stone Materials. · · . ·. . 
' . • .. l • • 

This bulletin is.not for sale but a copy.may, be obtained by addressing Dr. 
· L. ·s. Cressm1J11, Curator, Oregon State Museum of .Alithropology, University.of 

Oregon, Ell:gene, Oregon enclosing a gift of ten cents in stamps to cover the cost 
of preparation and postage. If more than one;. copy is desired. increase the amount 
of tho gift accordingly, .. · 

: ' -.. · 
There is a copy of 

. ~ .. our Society and access 
· 'Librarian. 

this publication now in th~. f.iles of tho library of 
to. sB)IlO mey be had by contacting Mr. R. L. Baldwin,, .. 

. ... ... • . .r 

. _., 
-~ ' .. 
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EXHIBIT OF JUNE 26TH 

The Exhibit Committee did not have a regular formal exhibit but our metJloo 
bers presented 8Jl informal affair that was most interesting and quite varied 
in its geological scope and the extent of the area from which the various speci
mens were found. 

Mrs • .A. R. Carney exhibited one of the first vertebrates which she found 
in the north rim of the G.rand Canyon in Arizona in what is known as the Xaibab 
formation. 

Rose H. Jennings displa;yed two etalactites that she obtained from the 
Carlsbad Caverns of New Mexico, and four rose rocka or barite roses she found 
in Oklslloma. 

Getting back to the Oregon Country Mr. Leo A. :Bissonette exhibited a bit 
pf baceyard geology by showing an excellent example of a pecten that he found 
in his own baceyard while clearing up some gravel and rocla. 

. -
.As a result of this interesting exhibit it is hoped the Exhibitio'n Com.

mi ttee will announce some meeting in the near future as a sort of an open 
house night for informal exhibits. It is very obvious that many members do . 
hot have sufficient material to give a complete exhibit but nevertheless there 
are a good many that have certain geological specimens that are of special 
interest that could be displayed if 8Jl opportunity presented itself, 

-- - --
SCIEN'J?ISTS EXPLAIN LAKE'S BLUE 

Water is Lilqi !!?hat of Ocean 

Crater Lake liational Park, July 11. -

Scientific explanation of the pu.zzling deep blue color of Cater Lake watera 
is advanced by the Carnegie Institute, Washington, D. C,, in a current bulletin, 
compiling the results of extensive research carried on for several seasons past. 

"Wey is Crater lake so blue? n is one of the most popular questions asked 
by park viai tors. A numbGr of theories had been hitherto offered, unsupported 
by definite proof. -

Dr. Edison Pettit, member of the Yount Wilson Observatory staff of astron
omers and an authority in the study of light, made laboratory alllllysis of Crater 
lake water samples for its P11rity and light conductivity, learning that the 
liquid is similar to seven years settled ocean water with a. minimum llJ'.l)Junt of 
sediment. This 81ll0unted to 88 parts of solid matter in a million! 

Dr. Pettit came to the conclusion that "in any event the predominant color 
of the lake is cllle to multiple scattering of light by the water molecules. Super
imposed upon this is the reflection of sky, clouds and crater walls. On a clear 
~. with rippled surface, the reflecting phenomena. ia submerged by the scattered 
light. If the sey is overcast, the only light available is from the clouds, the 
color is predominantly grf13. 

"In a word, the blue of Crater lake and the blue of the sey are the result 



of the •electivo acatterilig of light rays which have been diverted from a 
ptraight eourse by molecules of water in one case and molecules of air in tho 
&ther. :Blue is madO U±> of the 1horteat light waves, lose than one fifty
thoUlandth of an inch in length, and it is these that are sent back to tho 
observer, dlle to the oxtrome ~th··and purity of the lake water." 

From the Oregon Journal of July 12th, 1936. It affords an explanl!l.tion by 
a competent scientist of the lllll.Ch discussed phenomena of the blueness of the 
waters of Crater Lake. It is of interest to our Society in view of the scheduled 
trip next September to Turquoise Pool ( "Little Crater Lake" on the Geological 
Survey map) where, to a lees intense degree, a. similar color effect of tho 
water prevails; 

- - .. - -

Introduction 

'l'he principal co»ti tu:onts of the outer shell or crust of the Earth are the 
rocka. Inasimlch a.a aggregl!l.tee of 1:1ineral11 compose them, it is natural to find 
that, in CP,Pearauce as well a.a in peyaical and chemical properties, there is 
wid$ variation among the rocks of tho Earth. According to tho mo.nnor in which 
they originated, gl.l rocks may be placed in throe major classes: 

IGNEOUS ROCKS--those rocks which have solidified (cooled) from a molten 
$ondition • .All other types of rocks are derived from igneous rocks, 

SEDIMENTARY ROCKS--thoae rocks which have been formed by the settling of 
sediments, usually in l!I. body of water, 

· MET.AMORPHIC ROCKS--those rockll which have been formed from I and II under 
tho action of geologic processes acting within the Earth•• cruet. 

Every rock carries within itself the evidence of it1 mode of origin. The 
recognition of these evidences and the ability to interpret them are of funda
mental importo.nce becauae thereby we are enabled to unravel the aocreta of the 
constitution, the structure, and the history of the El!l.rth 1a crust. 

Character• used in Identifying Rockll 

Just as certain pbysical properties are useful in the identification of 
minerals, likewise, in the case of rocks, satisfactory identification is 
accomplished by observing 1everal outstanding pbyaical features, Tho most 
importo.nt of these features are .Structure, Texture, Hardness, and Fracture. 

Structure refer11 to the larger features of rocks. _ Igneou• rocks, having 
reeul ted froJ!l the cooling of magma.a which are essentially homogeneous, are 
usually le.eking in directional, primary structures due to an arrengement of 
their constituents and hence are said to have a MASSIVE STRUCroRE. 

In contra.at, sedimentary roclm ho.-nng been deposited by the agency of 
•ome medium,, such as water or wind, generally possess a L.A.YERED or LAUINA!!!ED 
STRUC'.LURE of rounded mineral grains according to the sorting of the consti
tuents with respect to size.and weight. 

MetalDOrphic rocks, produced· as the result of alteration •f previously 
' ' 



existing igneous and sedimentary rocks, are apt. to have an IMPERFECTLY :B.ANDED 
STRUC'IURE when the original rock was igneous, This is due to the tendency o~ 
the constituents to become flattened and recrystallized under presBUl'0 with a 
resulting parallel oi: subparallel arrangement of the minerals. Metamorphic rocks 
which originally wer.e sedimentary also possess a :BANDED STRUCTURE IN VARYING 
:nEGBEE, according to the extent of the rearrangement of the mineral grains. 
Consequently, metamorphic rocks range in structur~ from faintly banded to per
fectly ban\].ed, ··in which case the original minerals usually have recrystallized 
en ti roly, 

The Texture of a rock.refers to tho size, ~~e shape, B1.1d the arrangement of 
the mineral grains, 

According to size, a rock has COARSE-GRAINED TEXTURE if the individual 
constituents be as large as peas; it. has FINE-GRAINED TEXTURE if the grains be 
about tho size of those in granulated sugar; and again, if the individual grains 
be too small to be seen by the naked eye, the rock is said to have an.~HANITIC 
TEXTURE. 

The relative size and arrangement of the individual grains are alao of im
portance, This feature is called tl).e Fabric of the rode by some geologists. · 
Those rocks are said to be EVEN-GRAINED or Eq))'IGRANULAR in which all the con.:. 
stituents are approximately the same size, The rock is UNEVEN-GRAINED or IN
EQUIGRANUL.AR when the grains are of different sizes, 

Certain textures are BO distinctive that the°ir recognition is of great help 
in the id~ntification of.rocks, An e~ample is the. texture of a granite, teriiied 
the GRANITIC TEXT\lRE, ,and is duo .to consolidat;!.on ,deep be;Low the Earth's sur- , 
face resulting in extremely slow cooling of the· magma, As a result, tho crystals 
start from many centers and continue to grow until they mutually intersect in 
an interlocking complex of comiiaratively even-sized grains. A GLASSY TEXTURE 
also proves that the rock is of igneous origin but that, ,in contrast to a grani~e, 
it was foi:med.by the sudden solidification of molten rock matter because glasses 
are the result, of the extremely raa:>id cooling of molten material. Many sedimen
tary rocks are composed of more or less rounded fragments of minerals. ·such a 
texture is tei:med_a CLASTIC TEXTUBE. 

Hardness is a useful property in distinguishing different rock type's, 
Some limestones and shales, for example, are so fine grained that they resemble 
the mu.ch harder aa:>hanitic igneous rocks, The test for hardness in such cases 
is conclusive, 

Fracture refers to tho manner in which rocks break. Coarse-grained rocks 
" are apt to breElk with rough surfaces which are sharp and jagged in the case of 

igneous rocks and smoother in the case of sedimentary·rocks composed of well-
- rounded grains, Glassy rocks break frequently with a'conchoidal fracture• 
Shales tend to break into flat plates' with a semi-conchoidal fracture. ·Many 
metamorphic rocks, especiallY: the highlysohistose varieties, >1ill break into 
thin slabs or flakes which have Vf(lry sharp edges. '. 

The Igneous Rocks , 
'. 

In accordance with peysico-chem:i.cal laws, molten rock 'material, in oool-, 
ing, will form a wide variety of rock types depending upon (1) the composition 
of the l'.Il8@lla, lllld ( 2) µpon the rate of cooling (whether at great depth, inter
mediate depth, shellow· depth, or upon the surface). -. The second factor deter~ 



: • ·1.·,:· • 
I • . . . .. .. . 

mines, 
.mD:.r bo 

in la.rgo part, tho. t~xturo of.t~e rock and upon this basis alone rocks 
divi~od into six major classes, as follows: . . . . . 

.. 

•'" . 
... r. Even-.granular:..-tho~~ rocks in which t;he minerals are about tho si:lr;ie 

in size and can.be identified either by theunaidod eye or.by a pocket 
lerui; . : . . · · . . . . . · 

II, Porphyritic -i:;ranulo.r--those ro.cks in which certain large minerals, the 
phenocrysts (defined below), are scattered through the mu.ch smaller 

. miner!J.ls 17hi cJ:i. compose arr even-granular groundcass. . Thb is known as 
the PORPHYR!TIC TEXTURE. . 

III. Porphyritic-aphanitic--those rocks in 17hich the phenocrysts are set in 
an aphani tic ground!:lass, · . ., 

IV. Aphanitic--those rocks in which none of the constituents are distingui7 shable. · · 
V, Glassy--thoso r9cks in which ~e~ or none of the constituents have crys

tallizod. · · 
vr. Fragmontal--those rocks whose constituents are the angular and broken. 

o"!' fragoental, products of volcanic erµptions, 

In the above ciassification the first five classes are termed the massive rocks 
as contrasted "17~.th Class VI,. the frac.raental. . 

It will be noticed tha:t in'p~·ceeding from Class I to Class V the number 
.. of easily·recognizable constituents becomes less. In C1ass I, the main con
-_·stitue~ts can be distinguished by the ,naked eye .as individual grains; in Class 

Ir.,. the phenocrysts can be distinguished readily but those Of the groundmass 
·., less readily; in Class I~I, the phenocrysts. alone are distinguishable; in Class 

IV and Class V, none of the aonstituents Cilll be distinguished, .. 
. Ea.ch of the major ,cle,sscs i11 then subdivided on the basis of composition, 

. that is, what kinds of mineraJ,B occur in. the rock and also the proportions in 
which they ocqu.r, The actual rock names are given to these subdivisions. For 
example, if the rock be even-granular and be composed of feldspar, quartz, and 
generally also a dark mineral (usually biotite), it is a granite. 

,The following classification of igneous rocks is based upon the above prin-
ciples, .-

'. . . 
Table III. The Igneous Rocks 

.. '. 
Subdivisions of Major Classes ". .. 

Major Glasses (based on minera1 composition ) (based 9n te~ture) · ~~~~-'-~="'-"'-'-'-'=="'-'""""~"""~~=-="-'~-:-~~~~ 
· Lieht-colored Minerals Pre- Dark Min.erals Dark Miner 
· dll'm1na te i 

( h .. f.l f 1·d ) Predomi,nate als ent rely '? ie. y e spar ' . 
., VOLCANIC TUFF .AND BRECCI~ 

V Glassy 
OBSIDIAN 
PITCHSTONE 
PUMICE 

BAS.ALT GLASS 

. I 

IV 

III 

lfon-porphyr~ tic• 
Anh~n< t.ic .. '.. 

Par.phyri tic,· with 
aphani t'ic ·ground.:. 
m"'BS 

FELSI?:E 
: .. 

.. 

RHYOLITE· · · 
(contains phen~ ANDESITE 
"r"~;.s nf -· ·-• .) 

-8-
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Table III, The Igneous Rocks (continued) 

,, 
' Subdivisions of Major Classes ' " 

Major Classes ! (based on mineral ccr.1position). .. 
(based ori textilre) Light- colored Minerals Pre- Dark Minerals Dark Miner-

dominate Predominate 
(chiefly feldspar) 

ala entirel y 

Porphyritic- GRANITE PORPHl'RY DIORITE POR- GABBRO POR-
II granular (has quartz) PHYRY PHRYRY 

. ' ' fnn --••--L,~ 

GABBRO 
. Even-granular OOLERITE ' 
';. (with grains GRANITE DIORITE (grain size PERIDOTITE 

I interlocking) (haB quartz) (no quartz) is interme- HORNBLENDI TE 
" ' diate between PYROXENITE 

.. that of Basal ' 
__ ,, "-bb-") 

The following instruct~ons will prove helpful in using th~ table • 
.All rocks in the same liorizontal column have the same. texture, All rocks in 

the same vertical column (excepting Cl'1!3ses V and VI) ·have essentially the same 
chemical composition. However, in p!Jieical appearance there may be notable 
differences as in the case of a granite, for exalilple, which differs somewhat 
from a granite porphyry and vastly from a rhyolite, These differences are 
textural and were brought about by different ,:i:tites of cooling of magmas of 
identical composition. If a given llla;;Ill/'\ cools slowl;;r at depth below the Earth's 
crust, the individual crystals. h!ivo time to. groi o:id n.grafilte ·result!!~ · .Agb.in, 
.th!>~cli:to Wib'"!Il&. maj: "lie pei.ued:''out ~· tho llurf'~: of thc·::Ecirth· a11. a lc.va.. flo'."f nnd 
the sudden chilling prevents the growth of the cr;st8ls, resulting in a rhyolite. 
The same explanation accotlllts for the formation of a diorite in depth and an 
andesi te on the surface; for a gabbro in depth and a basalt on the surface. 
From the foregi?ing we dravl the following pri1•ciple: rhyolite is the extrusive 
equivalent of granite; andesite is the extr.usive equivalent· of diorite; and 
basalt is the extrusive equ:!:valent of gabbro. , ' . ' 

!t will be observed that rocks which are light in color contain mostly 
light-colored minerals. Also, such. rocks are light in weight, Again, those 
rock's 'which are made up mostly of darkcolored minerals (ferromagnesian minerals) 
are dark in color and heavy in'weight. The range in weight (specific gravity) 
of igneous rocks is not largQ--about 2.67 for the average granite to 3,0 for 
gabbro--but after one has exp~rience in examining rocks i,1; is sufficient to se~e 

··as an aid in identification.· , , , 

A few word~ of caution ·should be heeded in using the tablea. In all the 
rock tables wbicb 'you will use, you will notice that each rock haB been placed 
in a separate compartment. In nature no rock' variety is· so sharply delimited 
from its neig4bor and transitional variet~es bet~eon granite and diorite, or 

.between many rock types, are common. Uence no bard and fast boundaries ( aB 
in the table) set off any rock species, 'beco.use all gradati,ons occur. Further 

· difficulties .are presented by the finer-grained rocks, 1111pecially the a;ph3lli tic 
group.· When·the accurate identification of a roe~ becomes necessary,the petro-
graphic microscope is used. ·. . 

' . . . ~ 

The table has been so arranged that the ~~~ks' ;,,ill be found in the table . 
in ,gilneral agreement with their positions ~n the El)rth'~ cru.st at the time they . . . ' . ' ' . . .. . . 

.. " 



were forme4 •. That is, the fragmental rocks were formed oh.top of the crust and 
·occur in a similar.position in the table; rocks such as granite,· diorite, etc., 

were formed deep. 1vithin tho Earth X.d.-. accordingly~ :m.11 be found at the bottom 
of the table;- rocks formed at intermediate depths within the Earth will be found 
at intermediate positions in the table, 

. . 
. . ThE)r<il are lll!lllY val'ieties ·of. igneb'Us rocks but only the moat common ones 

are included in this classification. 

! Description of the Igneous Rocks. 
. . 

CLASS VI-;..FRAGMENTAL; B,ocks of this type are the prodllcts of volcanic ·eruptions, 
·usually explosive, At such times both hot and c'.9ld fragments are blown into the 
air and carried by tho wind. The coarser material falls relatively near the 
volcano, bu.t the finer moy be carried great distances. When the finer material 
hos been converted into· rock it is known as VOLCANIC TUFF; the consolidated · 
coarser material is known as VOLCANIC BRECCIA. · These rocks have a widD distri
bution over the world and indicate former vulcanism. 

' . 
CLASS v-.:GLASSY •. When molten rock flows upon tho surface of the Earth--lava 
flows, for example-- the surface of the flow cools so rapia;1-Y that no crystals 
can form and hence the rcsul t is a glo.se. 

OBSIDIAN--abrillia.~tly lustrous volcanic glass that is generlllly dark
colored or black,: due to the uniform distribution throughout 
the glass of a relatively smo.11 ru:iount of dark material, 

PITCHSTONE--dark in color, like obsidian, but_ with a duller o.nd more . 
· pi tch-liko luster. · ; . . · · 

Pl)MICE--a glassy· form of lava which has" a frothy structure due to ex
pansion and bursting of steem bubbles' (ves~cles), 

BAS.ALT GLASS..-a rare rock, formed only when a magma of the com.Position 
·' of baslllt.has cooled very rapidly, 

CLASS IV--NONPORPHYRITIC, .AP!{A}TITIC; Mill CLASS III, PORPHYRITIC, WITH APHANITIC 
GROUNDMASS. The. rocks of these types originated in general from volcanic flows 
in.which rapid cooling occur~ed, They are characterized by the presence either 
of constituents to.o smo.11 to be distinguished (Class IV) "or of porphyritic 
crystals sot in a groundrua.ss that is: (l) too fine~grainod to be distinguished 
by the nalmd .eye, or ( 2} partly or .entirely· glassy-. 

FELSITE--the naLle applied to.light-colored rhyolites and andesites that are 
so fine-grained that they cannot be di·stinguished from each other. 

RHYOLITE--tho extrusive equivalent of granite., The phenocrysts are feldspar, 
. quartz,· and biotite ( and rarely hornblende ), The abundance of 

. the phenocrysts varies uidely, Ill' color the rock ranges from white 
·. to grey, pink, red, and purple. " . 

ANDESITE--the extrusive equivalent of diorite. The phenocrysts are striated 
. · · feldspar (very col:llllOn) and one or more dark minerals (hornblende, 

.pyroxene,· er biotite), .Andesites are da.I:ker in color· than rhyo
li te11; dark grey is very -coomon, · These rocks are extremely_ abun
dant as the product of volcanoes that surl'Ound the Pacific Ocean 
and the name was derived from theirr.iUasJ?read occurrence in the 
Andes Mountains of South America, 

BAS.ALT--j;he extrusive equivalent. of gabbro·, Many basal ts have no pheno
cryst11.but in others they are abundant and consist of feldspar, 
olivine, or pyroxene, or their combinations. Basalts are either 



compact or vesicular, In the.former case the phenocrysts are 
hard and have straight, clean-cut 'bouna.B.ries; in the latter case 
the boundaries of the vesicles'are generally irregular, round, 
or elliptical and may be filled with some mineral such as calcite, 
chlorite, or quartz. These fillings are called aillY'gdules and the 
rock is termed an amygdaloidal basalt, Easalts are by far the most 
common and widespread of the' extrusive rocks. · 

DOLERI'J!E--some basalts are so coarse-grained that the grains are recognizable 
· and yet the rock is too fine-grained to be classed as a gabbro. 

The nallle dolerite is given to such varieties, 

CLASS II~-:-PORPffiRITIC-GRANUL.AR. · In this class of rocks ·the phenocrysts are em
bedded in a groundmass so coars-grained that its component minerals can be re
cognized by the naked eye, In IllOst porpeyries the phenocrysts are abundant, 
comprising at least half ~he bulk of the rock.· If the volume of the phenocryst~ 
exceeds 75 per cent, the rock becomes classed as even-granular and is in Class!, 
Porphyries are common as minor intrusive bodies such as dikes, sills, lt\t:cOl:l.ths,, 
volcanic necks, and st~cks. They rarely occur as batholi ths. · 

GRANI'I!l!l PORPHYRY-~like granite in composition but differs from typical 
granite in having conspicuous· crystals (phenocrysts) of 
feldspar, quartz, and biotite which are set in a granitic 
groundmass of finer average grain size than that of 
granite. · 

DIORI'J!l!l PORPHYRY--like diorite in composition, but ~ontaining phenocrysts of 
striated feldspar. · 

CLASS !--EVEN-GRANULAR. The even grain size of these rocks is the result of slow 
cooling so that they were formed in deep-seated_llll.l.sses within the Earth where 

.cooling of the molten rock material was a slow process and the individual grains 
had sufficient time to grow. Accordingly, these rocks are often called DEEP
SEA'J!ED or PLUTOIUC ROCKS. 

" .. 

GRANITE--this ·important and widespread type of igneous rock is composed 
of quartz, feldspar (usually orthoclase), and generally of smaller 
amounts of either mica (biotite, as a rule) or hornblende or both. 

The quartz ~rains vary in tint from colorless to smoky gray 
and usuolly can be recognized by their glassy luster and irregu
lar f;ra.oture. 

The feldspars are distinguishable easily because of their shiny 
(cleavage) surfaces and t~eir opaque white; gr~, or red color. 

Mica may be either biotite or mus~ovite and may be told by its 
brilliant cleavage ·surfaces. · Thin leaves, ·unless the grain be too 

. small, may be separated easily '!'ith the knife point, · 
. ·-,. 

Hornblende occurs in green black,
0

opaque grains or needles, 

Other minerals such as pyrite or garnet, and other less com
mon ones:, may alsb be :Present, 

The average granite contains 60 per cent of feldspar, 30 per 
cent .of quartz, and ·10 per cent of dark minerals. There are many 

~. .. 
" . 

:..:n-



varieties of granite based on color, texture,.and composition. It 
,' ·; J.s· \l:s'!id widely as a building stone, '! . :. . • 

·.· SYENIE--(not listed in the table) this rock may be. dil'sC:ribed as a granite 
"·without quartz, or with very little quartz, ·It is not a common 

rock," al though there are large masses of· it in the Adirondack 
Mountains." 

DIORITE--an equigranular igneou~ -'r~ck composed of feldspar and one or more 

: " ' . dark minerals. The' feldspar, chiefly pliigioclase, is IllOre abundant 
thazi the dark minerals which may be biotite, hornblende, or pyroxene, 

...... 

occurring either singly or together, · · 
GABBRO-~differs from diori te in that the dark- minerals are more abundant 

than the feldspar. Pyroxene, hornblende, and olivine are the common 
"dark minerals, 'occurring singly or together. Biotite is··not common, 

Magnetite is often accessory. Because 'of the preponderance of da'rk 
minerals, gabbros ii.re dark in color and relatively heavy in weight, 

· DOLEil.ITE--this is a convenient term for the basic rocks that are interme
diate iri grain size between gabbros :arid basal ts. 

PERIDOTITE--This tock: is composed e)ltireiy' of· dark minerals with olivine 
pr'edominating. Peridotitos are not•common rocks but are ~ 
portan,t pecause, they are the ~ource of the ores of nickel, 
chromium, and platinum, ·and 'of tho diamond, " . ' . . 

Peridotit·o al tors f·requently to a dark-green rock, ser-
1 - - • 

· pontine. ·In this al toration an 11ppreciable amount of water 
combines with the peridotite minerals causing a large expansion 
of volume Which iri turn· causes much 'internal IllOV81nont. :As a· 
result the serpentine is traversed by innUJµerablo smooth sur
faces, known as "slickensides," alo~g which the movement took 
place, :· · · .. 

HORNBLENDITE AND PYROXENITE--thos~ rocks are' composed entirely of the min
erals hornblende ap.d pyroxene~ respectively, . They are not 
common. 

} - . '• 

' : - •, : ' 

. ' 
EARTHQUAKE : 

The Walla Walla section of . tho cquntry made the he~ines in a big woy a. 
short time ago, Below is a iotter to Dr; Hodge from a resident of tho Milton-
Freewator section:· · 

'· -"Noticeing that you are very much interested in tho earthquake in the Walla·· 
Walle. Valley, so I thought I would tell you 1JJ/f experience in it and what happened 
around here in the Frll.i tval·e-Umapine district. ·. . . 

- ~ 

·' I was e.wolm but in bad· as 'the shock came. Just before the shock there were ' 
hissing rushing noise~:something like a wind and still not'like it, then the 
shoclt came in a rotary motion. The proof is here· that .it was a rotary motion for 
within e. mile from here there are 4 brick flues that wore broken loose even with 
the roof and turno'd one-quarter wa:y rounci"Btanding Corn~r-ways '11i th tho house, 

· Then in the Umapine district large' ·cracks appeared ·3 to 4 inches wide, but 
at my place· only small cracks, wide enough to stick a· straw· in them, a;ppeared, 

· Theh I wa.6 to.ld that a number of pets&ns saw a !tlet'eor· fall which made it 
as light o.s day' just befo're · the· shock. .,·.- .•S • ·' '·~ ,. , · 

Could it be that a meteor striking close by would cause the earthquake? 

··' -12-



But then what would cause all the other smaller shakes that we are having 'which 
must be over 100 by this time? We have had ~ in the last 24 hou!'s." · · ' · 

' . 
. . 

From a Walla Walla paper, July 21, 1936 •. 

UM.API·NE EXPERIENCES EIGHT MORE SHOCKS .. . 
Residents of the Umapine district 

morning, none of which did any further 
report eight additional quakes there this 
damage. 

It is reported that last week1 s earth shocks fo.rmed a fissure which is six 
inches wide at the top and which an eight-foot pole could not reach at the bot
tom. 

• 

From the Morning Oregonian, July 17, 1936. 

TREMOR CENTERS AT WALLA. WALLA. 

Milton-Freewater Area Also Severely Shock~d 
I 

Spokane, Washington, July 16 (AP)--A severe earth shock rattled the north
west and parts of the Pacific coast la.st night and early toda;r, causing some 
damage in the inland northwest, where it was believed to center.· . . 

' Many householders were aw~.koned by the shock, which rattled dishes, pic-
turEJs El!ld windows over a wide area and demolished and damaged buildings in the 
Walla Walla, Wash.-Milton-Freewater, Ore., area, where the tremor was the 
heaviest, 

I 
I . 

Dr. C. F, Richter of the Carnegie Institution seismological laboratory at 
Pasadena, Cal., described the shock as probably the strongest earthquake in the 
United 'States since the Montana earthquake of October 31, 1935. 1 This quako, 
one of .. a series• caused death and destruction in Helena and other Montana cities. 

Canning Plant Damaged_ 

A canning plant e.nd a motor bus station were damaged in Milton-Free~ater, 
the huge S!IX)kestack of the Milton union high school, a $200,000 plant, was 
cracked, a concrete dwelling at Umpqua, Oregon, nearby, was demolished. Dwell-
ing house chimneys over a wide area were broken, : 

.. , I 
Residents of Milton-Freewater reported they felt 2$ distinct shocks from 

11:10 P.M. until 6:30 A.M,· 

A water main was broken at Spokane, cutting off the supply to a South Hill 
residential section for several hours. An artesian well on a ranch near Walla 
Walla, dry for three weeks, gushed wi.th greater vigor than .ever before~·· 

The shock was felt in all of eastern Washington,. imi;h -~~. ~~~t~ ceritral Idaho, 
the northern tier of counties in Oregon and was recorded on. seis!IX)graphs at Spo
kane, Seattle, VEincouver, B. C,; Berlteley a.'ld Pasadena, cal.iforn.ia. . .. 

At Mt. St. Michael's scholasticate, the nearest seismograph to the reported 
I 



epicenter,.a perfect record was, obtained. The first shock was recorded at 
11:09.30, and it lasted ·about .five· minutes, No primai-y of 's!'lcondacy shocks 
were recore'd, The indicator was ·knocked off the recording paper by the violence 
of the first shock, but was return~~ by an. automatic device. 

The observer, :Brother A.. McNeHl, said the center appeared. to be "vezy 
near Spokane!' At Vancouver, :s. a·., it was reported the 'center appeared to be 
about 350 miles east and south of east of that city. Dr. Richter at Pasadena 
said the shock was at a distance of 1250 miles. 

~ ' ... . . 
• • • • • •4 

From the Morning Oregonian, July .21, i936. ,. 

SCIENTIST VOICES VIEWS ON ~U.ARE 

Tremor at Walla Walla Surprise to Hodge . . . ' 

The temor which rattled the Walla ~alla valley last Wednesday may have been 
the tail-end of earth-crust shifts which start'ed centuries ago--or, possibly the 
forerunner of more disti?-rbances, 

The tremor was a c_omplete surprise to geologistll.• wh.o never knmT a live earth 
fault existed in the :Slue mountains, Professor Edwin T, Hodge, teacher of eco
nomic geology at Oregon State college a,nd consul tin~ geologist.in tho United 
States arll\Y. engineers 1 of.fico_ here, said, yes_terdeY. · · .· · · 

• ,J • - • • 

"I don• t "want 
fessor Hodge said, 

to be sensational and predict more quakes will follow," Pro-

11It was 
. been pa.rt o~ 

First Qp.alce for District 
• • I . ' 

the first quake ever reported from that district, but may have 
an ancient earth movement ~hich started 30,000,000 years ago • . . . 

' ' . . 
"The shrinkage of the center of the earth causes the earth ·crust--which is 

.. from 30 to 50 miles thick--to wrinkle up into mountains, he explained, In 
places tho rocks in tho crust wonlt bend, and a break or a fatllt occurs, 

. . 
" T'no ea.rthquako was jerky slipping of the earth along the fault which evi

.dently extends·~~ng a line paralleling the :Sluo mountains between Milton
FreQwater, Oregon, and Walla Walla, Washington. Previous faults, now dead, 

.. ·tiave b~en found in the area. . 
No Occasion for .Ale.rm 

. ' . 
"It could be the forewarning of 

construct earthquoke-proof buildings 
:alarm. · 

a serious shock to CO!llCl, but engineers can 
if necessazy, and there is no occasion for 

"\Vo.had thought the :Slue· mountains', as -vell as other Oregon mountains, were 
'full grown' or had cease'd shifting.· · 

:!, : 
1 

• "Oregon. is pz:acti~aliy f~e~' from ~u'okes ·aa coriqiared with California and 
northern WtJ,Shington, We have only one while .they he.ye 100," 

t ' • ' 

... 
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GEOLOGICAL SOCIET"l 1 S TRIP TO THE BEACH AUGUST g..q 

We will drive to Manzanita Beach on Saturday as soon as we can get away. 
The distance by Astoria and Seaside ~a 152 miles and 137 miles by McMinnville 
~Till-~ I 

I 
This is not going to be a strenuous trip as theriwill be very little 

driving after reaching the beach. It will be an outing that the whole family 
can enjoy. There is a nice sandy beach where those who wish to can ta:Jre a dip 
in the ocean a.'ld there is a small historical exhibit that is most interesting 
and there is plenty of geology that should keep us busy during the tim that we 
have to devote to it. I 

On Saturday evening we will have a fire on the beach where there is plenty 
of fuel. If it should happen to rain there is a community house that we can 
have the use of, 

There are modern cabins for those who want them, a hotel and a camp ground 
for ~hose who have their own camping equipment. 

Those who want cabins should make reservations beforehand. 

Accomodations at Ma.nzani ta Beach -

R. C, Hazeltine - Cottage Ccurt--Can. ta:Jre 6--$1.50 to $3,00 Modern with fireplace. 

Hotel - $1.00 a person per night. $1.50 with two to a bed. 

Wost Inn - Miss A. Allen has 2 rooms - $1.00 a day. 

R. W. Babbitt has 2 cottages no fireplace - $1.50 and $2.00. 

These cottages have no bedding but do have dishes. I 
I • 

If o.nyone can not find accomodations from those mentioned write or phone - Ben 
Lane, Manzanita, Oregon. The phone rate from Portland after 8 P.M. is 25 cents. 

Mrs,_W. ~·Cain, Nohalem, Oregon - $2.50 per day. 

Neah-Ka.h-Nio Tavern, Nehalem, Oregon - $3.50 with two to a room (one bed). 

- - ... - -
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LECTURES 

Aug. 14, l936(Fridsy) No meeting. Mr. Keen has been unexpectedly called east. 
Lecture postponed to a later date. 

SPECIAL NOTICE - MARK THIS DATE! 

Aug. 21, l936(FrideY) - Astronomical field night. Meet at home of A. V. Goddard, 
1310 N. E, 49th Avenue, at S P.M. Short talks by Mr. 
Goddard and by Fred Ellis (G.s.o.c.) on star evolution; 
clusters, binaries; the planets, EU1d !noon features; ex
amples to be studied through powerful telescopes. Jupiter, 
Saturn, and the moon will be in favorable phase, Last 
chance to see Pel tier's comet I Bring binoculars. 
(Better review your Elements of Astronomy.) 

Aug. 28, 1936 (Fridsy) - No Meeting. 

Aug. 23, 1936 (Sunday). 

Sept.5-6-7,1936(Sat.Sun.Mon,) 

- Upper Clackamas River 
Leader: Clarence Phillips. 

~ Mt. J\.da.~s EU1d vicinity 
Leader: Ray Tree.sher. 
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Sept. 27, 1936 {Sunday) · - Mt; Hood buried forests and Little Crater Lake, etc. 
Leader: J, R. Collins • . . 

Oct. 10..11, 1936 (Sat,& Sun,)-North and South sides of Lower Columbia River 
. .-·. . . Leader: . Clair_e. Holdredge.: · , . 

··Oct. 25, 1936 · (Sun~) ·.:. Eagle· Creek · ··· · · ... · ·· 
· ·' ·· · ·· · · ·· · Leader: · Joseph Win1IOOr. 

Course 
Number Title' 

. , 
t • • • • 

·; 

EXTENSION COURSES IN GEOLOGY 1936 -1937 

.. 
Credit 

·-·Hours .~ ·:. Professor. ~ 
Room 
'Nur.i'ber 

G 20lp General G~ology 
'·. ··. 2 ··· · Fall . ::Ho<if?e . : · WedJ!esdey · 110 

G 350p Rocks and Minerals 

G 203p Historical Geology 
• • ' • • . • • • • • • • • • I • • ' ' 

G __301~ · Geol~gy :of the N~t 1"1. Parks 

G 352p Geology of Oregon 

G 345p Elements of Paleontology 
.. , 

... 
, 

2 

2 
.. 
2 

2 . 

2 

Fall Wilkinson Tuesda;{ lo4 . . ... 
Wi~tei ~ ·iiodgil · . . . . . . . . . . .. We dnes d..'\Y 110 

.Aiif~orl 
. ' 

Winter Tu~scJ.oY t04 
'" 

Spring; Ho dee : Wednes~ 110 

Spring PaoJ.r..ard Tuesday 104 

We. a.r:e in debt ~o Mrs. E .. S. Teyler o:f'. Wynnewoqd, Perinsylvania for per-

. ' 
.. ' ' ,. . · · ttTIJE LEG;END OF SPIRIT LAKE n 

. . . 
;Ey Char»es Fremont Teylor M, D. 

. . . . \ . ' ' 

(Written in July 1907, durinG a brief visit to the beautiful but at 

present not easily accessible place, bein,o; fifty miles f~om S: railroad:) 

... ' . . . . 
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THE LEGEUD 

of 

SPIRIT LA.KE 

:Sy 
CHARLES FREMONT TAYLOR, M.D. 

The second day 11in" was Sunday--a perfect, peaceful day. We went to the 
lake; and with the white mountain before us, and its mirrored image in the depths 
of the lake, we rowed to Harmony Point to see the falls, named Independence Falls, 
perhaps because some one arrived there on Independence Day--a bad way to name an 
object of nature, for it is not descriptive nor appropriate in any way. 

. . . 
The lake with its surroundings, the wooded slopes, the falls, the white 

mountain yonder, the clear, cool, and bracing air, would make an ideal summer 
resort, Indeed, when the railroad that they are now working on is finished, the 
people will make this place of beauty a resort. I have seen many falls, but I 
cannot bring to mind any as pretty as these. They are not groat, only a mountain 
rill, but for entirely undisturbed naturalness and wildness of setting I never 
saw their equal. The Min,nehaha Falls, tho greater, are not to be compared for an 
instant; and the touch of the pen of a Longfellow would make these falls, as the 
Minnehaha, a place of pilgrimage--delightful pilgrimage.· I never g~w a place so 
beautiful that was so poor in history, legend, or story. It should havo a li
terature; at least a story or legend. I t~.lked with every one that I snw and 
got some poor fragments; but the possibilities of the region are great, so let 
us conjure up the spirit of Longfellow, and ask it to listen to the song of the 
falls and tell us the Legend of Spirit Lake. 

The Legend of Spirit Lake 

* * * 
In tho fastness of the forest 
On tho slope of Copp<·r Mountain 
Ro.n a brook of crystal clearness; 
0 1er a ledge it dasht its waters, 
Dancing, prancing to foe bottom. 
On the left a snow-clad mountain 
Rose in lone, majestic beauty. 
All around were wooded hillsides; 
In the midst of all lay sleeping, 
Loy in quiet, peaceful slumber, 
Lay a lake of limpid clearness. 

All was quiet, droaJllY quiet 
:But the.leaping, dashing brooklet, 
None could speak except the brooklet; 
Tongue was it for all surroundings. 
This its story, and its yearnings, 
Told with frankness and deep feeling: 

"Long we•ve. been here, waiting, waiting, 
Vo.inly waiting humn.."'l footsteps; .. 
Waiting, but the footsteps COJlJO not; 

-3-
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. . ''. 

C!lIIIJ?fires came nat:·to the lo.ke shore; 
Plumed brave nor bashful maiden 
COIIlEl within this c:fHlrming basin. 
To the west the warlike Kowlitz, 

'And the Yakima to the northward, 
But thoy shunned the lake nnd mountain, 
Shunned them a.s they would a demon, 
Thus no voices came to cheer us, 
Whoop nor lau;;hter 11o.ked the echoes. 

"Once a brave peepod' o 1or the mountain 
Into our entrnncing vall~y. 

· Joyously he hailed his comrades,, 
And they flockt into tho basin;· -
Scene of beauty most entrancing: 
Circling'mountains; water plenty; 
Deer and· bear, and goats and fishes; 
Stately trees for good canoes. 
COIIlEl unto my dripping waters, 
And for them I sang my sweetest. 
Hard· I tried to firmly hold them; 
Hap~y·I,did wish to make· them, 
For :r "wisht them to dwell with us, 
And unto the great white ·mountain 
Tuxned ·their· eyes in admiration • 
See her· 'in her robe of whiteness, 
Always in her robe of whiteness, 
Only when the ti!1f;e of sunset 
Robes her in a golden· glory. 
Brave and maiden, women, children, 
Turned their oyes unto the mountain; 
Calm; s·ororio, .. a.no. all con ten tad 
Till some eye saw in the water 
Spirit of the groat white mountain, 
1 See! a ghost! en apparition! 
Then a shriek !lJJ.d ·ell confusion! 
Left they all, tho haunted mountain, 
Ne 1er returned they; .for tho story, 
Story of the spirit r.10untain, 
Plain·to all within the lake depths, 
Spread to all adjoining country, 
And became a tribe tradition. 
To this. d:ay an Indian will not 
Set a foot upon the mountain; 
For he fears the mountain specter 
Always seen in Spirit Lo.ko; 
Bears in mind the old tradition-
Cannot bravo the superstition. 11 

Spclro tho rill of Copper Mountain, 
·Sang the falls of Spirit Lake. 

"Thus until a lono prospector · · 
·came to tap our rocks for metal, 
Wo wore left in desolation. 
Welcome to the hu.'lllU1 footsteps; 
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We have been so woa:ry. waiting. 
We have joy and heal th and comfort 
If you will but come unto us. 
See the lllOuntain in her whiteness; 
See her. majesty and greatness; 
See her. in the golden sunset; 
See her glisten in the moonlight,; 
See her likeness in the water, 
Not. a specter; bodes not danger; 
Only beauty. given double; . 
Double measure to attract you. 
Gone tlie: Yakima and the Kowli tz. 
Come' the. 'pale face in great numbers' ... 
To the mountain, double mountain: 
One of substance, one of spirit;_ ·" 
One of substance in the azure, 
One of spirit in the water. 
Bring the weary'man of business; 
Bring the heavy-burdened mother; 
Bring the children with their prattle; 
Bring the lover and the maiden; 
Bring the invalids on stretchers 
To the balsam of our woodlands; 
Bring them all, whoso hearts arc hoav-,y; 
Bring them all, who. worship nature; 
Bring them to.tho magic lllOuntain; 
Make a shrine unto the mountain, 11 

Spake the rill of Copper Mountain, 
Sang the falls of Spiri_t Lake. 

"Bring them in the chu chu wagonl 
Hurry with the rails of iron; 
Put the ehu chu wagon on them; 
Bring, oh br.ing, the people to us. 
Bring the sad a.~d the disheartened; 
Bring.the glad and happy, cl.so; 
Bring the laughter of tho children; 

,Bring tho sweetheart a..~d the lover. 
I will sing and dance or labor; 
Only bring me human faces, 
Upturned faqcs, eyes all sparkling; 
Bring me them and I'll be happy. 11 

Spake tho rill of Coppor Mountain, 
Sang the falls of Spirit Lake •. 

11.All these years I've sung and wasted, 
Wasted songs of centuries 
If you'll come and lot me servo you 
I will sing or dance or labor, 
Turn your '17heols of industr7 •· . 
They have called me 'Independence, 1 

But I 1m sure that's not rrry nature, 
For I want to be of service; 
I .will sing or dance or labor, 
Bo an orna:nent or servant, 
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For I wont to bring the people 
From tlroir cares and occupations. 
Bring them from the heat of summer 
To this place of restful coolness. 
Hurry, then, the chu chu wagon; 
Hurry, thon, the track of iron; 
Hurry, then, the -water power.· 
Then the people gE.>Y ond happy, 
With new courage for life' a-burdens; 
Will ·return unto their labors 
After they have rested with us. 11 

Spake tho rill of Copper Mountain, 
Sang·thc falls of Spirit Lake. 

"Como a."ld see the mou."ltain Psyche; 
Come.and see in naturals mirror, 
Soe her likeness in the water; 
See her in the glowing sunset, 
See her ~listen'in the moonlight. 
White rnon calls her Mt• St. Helens, 
She the· queen, tho mountain princess; 
Come and make a shrine unto hor. · 
S'~e is robed in whiteness always, 
And the lake is alweys crystaJ.; 
I will s'ing and work forever 
If you111 bring me hu.mah faces, 
HumQ."l footsteps, human voices, 
Some'thing hrunan to inspire ' 
Song or dunce or toil eternal, 
For we· 17ish to send a mossago 
To the spirit in the cloud lond, 
To filio spirit in the star land; 
We lllllst' render an accounting 
Of our service here below. 
Sdnd the people to the mountain, · · 
To the ll'ke and to the mountain, 
To the hills and rills and woodlands, 
That tho sick me~,. breathe the balsam, 
That the weary mey be rested, · 
That tho children mey be healthful; 
And that joy be universal. 
Bring them from' the heat of suJnmor; 
Bring them from' their. toil and labor; 
Bring them soon a."ld bring them of ten. " 
Spake the rill of Copper Mountain, · 
Sang tho falls of Spirit Lake. 

' . ' . 

11! will sing and work forever 
For the people,· oh, the people; 
Bring them to the snow-clad lljOuntain, 
To tho mount of snow eternal,· · 
To the lake of crystal clearness; 
Show them in tho water mirror · 
Picturd of the great white mountain; 
Mount of gold within the sunset, 
Mount of 'silver h1 tho moo:1lignt; 
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Slopes of green down to the lake-shore, 
Balsam in the breath ~f fir trees, 
Shaily nooks within the forest, 
Winding paths upon the hillsides. 
Tents should dot the circling lake shore, 
Winged boats should cross its surface; 
.All for service of the people; 
Of the beings who, iIIl!lOrtal, 
After death can bear our message 
To tho Spirit in tho star land; 
Bear the message of our labor, 
Of our songs and of our yearnings, 
To the land of the Great Spirit 
Where must all give an accounting. 11 

Spake the rill one Sabbath morning, 
Sang the falls one peaceful Sabbath, 
To the spirit, long departed, 
Of the dearly loved Groat Poet. 

* * .. 

Before leaving I turned to· the chief engineer 
and said: "Craftsman, spare these falls. In your 
schemes of water-power development, spare these falls. 
If you ever have to touch them, let it be after every 
other available source of power is exhausted. Let 
these falls be sacrificed last, if at all. 11 Ho 
promised. 

SPIRIT LAXE TRIP 

It alweys rains on the Fourth of July and this year was no exception. 
However, t.~e party got awey and met officially in Castle Rock. Seven cars were 
in the caravan. Our first stop was on the Spirit Lake Highwey, near what is 
known as the "Coal Bank Bridge" whore we stopped to examine a road cut in sup
posed F.ocene sediments. 

Those sediments showed indications of fresh or brackish water conditions 
and contained fragments of loaves and carbonized wood. We were told that just 
over tho hill was a small coal prospect, and as the coal in western Washington 
is practically confined to the Cowlitz Series· Upper Eocene, the ago of this 
material was so fixed. Tho terrace system was also studied. The top of these 
terraces at this point has an elevation of 500 feet. It was ~uggested that at 
one time, the Toutle River, continued on domi through the Silvor Lake valley and 
into tho Cowlitz through a drainage channel now followed by tho road. In this 
case, Silver Lake is a remnant of the old river bed and it now drains eastward 
:l.nstead of westwo.rd. The Toutlo River, for some reason as yet undetermined, 
then decided to change its course and cut a gorge farther north in basic igneous 
rock. While all this examination was going on, the rains came and the floods 
descended and we hurried back to the cnxs before we were washed down into the 
river. 
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The next exposure was that of a devi trif:i.ed tuff, highly colored, that 
laid between vertical" waJ:ls of a nnre somber colored tuffaceous materiel. It 
was here that we caught several memb~rs of the party s~o-ting firecra<lkers, al
though everyone knows that gllnpowder BlDOke brings on rain. Mr. Richards showed 
his bravery by allowing one of the ''poppers n to exp;J.ode .in his fingers, much to 
his surprise and oil.r."enJoyment. 

I • ;" 

A cliff exposing unusual platy structure next had our attention. At this 
point, the dark, felsitic igneous rock had a speroidal parting, not the small 
features found in exfoliation, but o.n a large scale. The areas measured as much 
as 40-50 feet across and careful study indicated that the platy parting was ac
tually in a speroidel shape. It appeared that perhaps tongues of the igneous 
rock occupied deep ravin~s and that on cooling, the parting developed somewhat 
parallel to the cooling surf aces. Mr. Piper pointed out that this platy struc
ture seemed characterist:i:c of andesites, and that col=ar structure appeared in 
basalt, On this basis, the exposure would be classed as an andesite, although it 
was decidedly dark cola'l'ed. A short distance farther on we saw further evidence 
that the lava was in the form of a flow, as. the old irregular surface could be 
seen. The andesite ? showe~ gradation from the dense, crystalline phase, into 
a more porous, tuffaceous phase. The sun came out brightly and we took advan
tage of it' to eat our lunch. 

' At the junction of Green River with the Toutle River we made a brief stop 
to become familiar with the recent gravels which have been washed down the'Toutle. 
The boulders consisted 6f pumaceous, light° colored rock, full of tiny blow-holes, 
and many segregations were noted. A few hundred feet farther on we again stopped 
to examine another gravel deposit; of. somewhat different materiel, weathered a 
great deal more, and composed of different pebbles. It was suggested that these 
two exposures might represent two· ste.ges of glacial outwash. 

Still hoping for a glimpse of the nountain we continued our journey. :Bridge 
difficulties forced us to cross the Toutle at the "Nine-Mile :Bridge" to the old 
trail, which was a road by courtesy only. Five miles this side of Spirit Lake 
we stopped to loo~ over a deposit of glacial outwash which extended fully a 

"hundred feet above the present level of the river. This indicated that the 
original valley fill was considerably higher than at present. 

, • . . r. ..: . 

We arrived at Spirit Lake about 3:30 and cwnp was·made. Several .parties 
steyed at tho campground,· and several went across the Lak;e to Harmony Falls. 
After dinner, through the courtesy of the. Forest Service, all "hands 11 were taken 
across to Harmony Falls, where Jack Nelson, manager of th~ Harmony Falla Park · 
had arranged a great bon fire. We had talks by Mr. Treasher and Mr. Piper on the 
geology of the area, sumnia,rizing tho things we had seen during the day and wero 
to lloe on Sunday. · Loo Simon gave us .hie interesting talk on. the flora of the 
district, with specimens, 'Jack Nelson entertained us with his very interesting 
account of the story of the 11Spiri t Lake· .Apes"• Mr. Piper claimed tho noxt day 
that Ken Phillips insisted on· turning "the tent inside out that night to make ' 
sure that no .Apes wete hidden under the beds. Jack told his story very convinc
ingly and the evening was a pleasant c~os~ to the day. 

Next morning, Sunday, we were held up for some time. Arrangements i:Iiade 
with the Ranger for transportation across the lake fell thro1'gh, as the Ranger 
could: not spare the launch. So the genial Nelson came to our rescue and the · · · 
trip went merrily on. Five of the party spent the day climb,ing Mt. St. Helens, · 
and their account appears elsewhere in this issue. The remainder of the party. 
hiked to Coe• s Mine. · · 



This is an abandoned "hope 11 of a group of mining men. A tunnel extends 
back some distance .into the. hilla·ide and 'l:onsiderable mining equipment is still 
scattered al'!lund. ·The party collected many interesting specimens of crystallized 

.minerals, the best formed·being, small pyrite cubes. Some copper carbonate was 
brought to light by two of the more venturesome members who went back to the 
"face 11 of the drift.·. Two others went up Coe Creek and discovered the exposure 
of the granite w~ expected to find, Time: did not permit any extended examination. 
We hiked baok· to HarJPOny· Falls, where we ate lunch, and again Manager, Mr. Nelson, 
took us back across the Lake to the Camp Ground. Macy, many thanks to you, Jack 
Nelson •. Your thoughtfulness and courtesy won you many friends, . . ' 

One carload made ,the trip to Timberline. A climb was made to an elevation 
of about 5500 feet, well on the al.de of 'th\3 Mountain, Notes were made on glacial 
deposits, lateral moraines., lava flowa, pumice, and other characteristics of 
volcanic peaks, Mast.of the time; however, was spent in getting acquainted with 
the topography of the area to the no.rthward. Occasional glimpses.were had of 
Mt. Adams a.'1d we could locate the base of Mt. Rainier. 

. . . .· 
It was'unfortunate·that it was felt.that so much ground.had to be covered 

on this trip.,· Impre.ss.ions came 110 fast and furiously that it was .difficult to· 
. get one idea fixed; before more :ideas came tumbling on top of them, Neither did 

Mr. Treasher produce his full moon Saturdey night, However the calendar said it 
'was there. ·,. \· , ,. -· .. ·· · ,, .. : : ·' . 

..... . • 
• I ' ,, • .. . ' . -~ 

. ··.· ·.· • I . -
., " . : . : ; . ' . - TO THE TOP OF MT. ST. HELEl;s 

~; .· ' ~ 

' Five Members Make Ascent in the Clouds 
. -

': . " 

Ey Carl Price Richards 
. . ,• . . . 

' . ' 
. . · ·Included in 'the program of the trip to Spirit Lake and Mr. St. Helens en 
July 4-5 was a side trip to timberline "to study the glacial deposits and recent 
volcanism, pcysiography and general feaj;ures of this area". Afl timberline on Mt. 
St,-Helens.is only a little above 4000 feet, it was felt by some that such a trip 

-should extend further up in order to get closer to the origin of some of the geo
logical features, Accordingly, after the comp-fire session at Harmony Falls on 
the night of the 4th., fivo ambitious members of the party planned to carry out 
the suggesti"on, · 

' " 

The hour of 3:50 a.m. saw them extract themselves from their sleeping bags 
and cast dubious eyes to the sky for signs pf the weather. Optimistically de
ciding it to be "promising", the cantaloup o.nd coffee were duly consumed, lled
rolls and tents packed into the cars and a start made on the three-mile drive to 
timberline at the maximum possible speed, ~ milers per hour! (There being no 
traffic officers on duty at·that hour, they arrived at their destination with-
out a "ticket 11 ), - , 

It uas 6: 30 'When the pa.rty of f,ive left their car· and, -surrounded by a thick 
white fog which restricted visibility to only a few hundred feet, sot out for the 

' upper regions, Fields of pumice wore the first ,feature, light and loose, hence 
. ·'tiring to climb, so it was a roliof to 'get on to the more solid 10:teral moraine 

of Forsyth Glacier and follow it up to a. suitable point for getting down on ~o 
the glacier itself. .once on the snow, crampons and eoggles wore put on and . 

· antisunburn J.otions applied, as. the rest of the Gl.imb would be almost exclusively 
over snow or ice and, though still fogg:r, experience shows tha.t the "burning rays" 
are little impeded by such a. condition. 
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' •• • • '..! ' •' ••• : 

The picking of the best route was rendered difficult because of the con~ 
tinued restr:ict.ion of visibility; only at rare ·intervals was. it possible· to. see 
further than 2 or 3 hundred feet, · The glacier was crossed on its lower reaches, 
passing some shallow and wide open crevasses, at thi;i bottom of which the ro·ck 
floor was be.re. Crossing the.next snow field on a steadily rising grade bro\lght 
.the party to. the top -0f the "Little Li zard.n and\: continuing in much the same 
dir!lction, they reached th~ ''Big Lizard" after. g0ing around several fairly nar-
row crevasses, some 4o. to. 60 feet deep. ·. : , . . : . . · · 

. ' ' . . 
Tho sides of these crevasses presented a cross-section of the snow layers on 

the mountain a.'1d shqwed lines., at, various distances from one to six or eight feet 
apart. These lines do.no~ necessarily indicate individual. snowfalls,- but rather 
intervals be.tw.een occasion.a wh~n the sµrfape of thp snow takes on a different 
na~ure duo to a slight molting, or, to being covered with a film of d:ust, thus 
di£!·tingu.ishing it from the adj aceµt J..ayers, 

The "Lizards" on-Mt;· St, Heiens are aret~s which take their name from their 
likeness, when viewed from a distance, to ~u.ch·reptilcs sprawled up tho side of 
tho mountain, These are~~s are covered with loose rock pushed up on them by the 
decending ~lacier.andaigmented by other rocks falling from. the slopes higher up. 

' ' . . . . .. 
From this point the party followed a route •straight up", which moans that 

they ascended the cone of the mountain along one of its ''moridioos "• The average 
steepness of this slope coo be measured on a photograph of the mountain taken 
from a distance and is about 33 degrees to the horizontal. In placos, however, 
due to various local features, it is appreciably steeper, but never more than 
40 degrees, Such a slope is just right for rocks to roll down and, indeed, on 
several occasions the party found it prudent to koop a watchfull eye on the fog 
bank above, out of the invisible depths of which come missles of various sizes 
and, hurtling past, disappeared into the fog below • 

. .. ' . . 
At about 9000 feet elevation much new snow was encountered which, being 

soft, lnade. the going very difficult as, at each step, one sank up.to the knees, 
To· avoid. this• the party moved over to an arote ood climbed thp remaining ·d,ts;., 
tance .to tho crater rim over bare rock, At .. ;i.; 45 p.m. the· ·rim was r,eo.ched >Slld, 
rounding it, the party gazed into foggy nothingness I . The top of St, Holenp ·is . 
a large snow field filling the crater a.~d is about 2000 feot across. T1io h~gh
est point, where there is a cabin, is at the :t;ar, or southwe.st side, A course 
was sot through . the fog in. tho. direction this was thoug)\ t to be and, thoug/l only 
rising very gently, the soft snow made this last stretch quite tiring, It. was a 
strange sensation too - on top of the mountain and yet seeing nothing but white 
-- white .snow beneath and white fog above and all e,ro.und -:-nothing elseJ After 
a while a dark objact loomed ahead, but proved to be only a pile of ro~ks, That 
was passed and diso.ppc.·:•rcd, Soon another and ®other, Thon a difforc-xi. looking 
object appeared~ it ,.,.,_., the cabin, not 200 feet awr;iy. It was just 2:CJ ,,,m, 
when that was roached .and,. ns the eJ,evation is 9671 feet, just over a vwrtical 
mile had been climbed in 7~ hours; no records were ·broken.-- neither for speed nor 
slowness, it was just a pleasant leisurely ascent. 

A good lunch.soon disappeared and then·tho BUIIll!lit register book of the Mazru;mL 
Club was signed by each momber of the party and a note added stating that this we.S 
the.first official mountain climb of a party of tho Geological Society of the Ore
gon Country, .A.:.few photographs wore token to record tho occasion ond, at 3 o 1 clock, 
the party left and started tho descent, following ffill.ch the same route by which they 
had como, With ·the .for, still prevailing most of the way, .caution was needed, and 
again no effort was made to break any records. ijenco ~t was 6 p.m, when tho car 
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. . at timberline was, reached by all fiye climbers in good condition -- a little . 
tired perhaps,·"biit"°alS'o '1l. li ttl~ better· acquainted wi tn the geology and general 
nature of the upper regions of tbe {llOuntain. 

... 

. . . 
On a trip of .th~s. sort, on~ .cannot fail to be impres.sed with the forces 'at 

work tearing down the mountain. ~vidences of falling rock were on every side. 
Wa~er from melting 'snow and ice, loaded with rock "flour", poured from the · 
glacier termini, while the slow movement of the ice masses themselves tear down 
and carry forward larger rock fragments. Confronted with such evidences of the 
processes of erosion, it does not take much.imagination to see how in a short 
period of time, 'measured on: the geological. scale. this .now young mountain will 
present a very di_fferent appea;ran~e. ·• 

Th.e .fc11awing, ai1 membe~s or ·the societ-3 , compriaea the pa~t; ~ing tb1s 
climb:- Rw!norid L. l3aldwin, Louis Oberson, Kenneth N. Phillipa, Arthur Piper, 
and Carl P •. Richards •. The last 'named acted.as leader and guide, as he wa..q the 
only one' of 'the five. who had climbed this mountain before. It was· his eighth 
a.scent. · · · · · .. ' · 

_ Thq following facts concerning Mt. St. Helens and its relation to the 
neigh~ouring snow-capped peaks wore compiled, by the writer and appeared in the 

. December 1927 ,issue of ."Mazama~ .... ,. . · · 

RAINIER . .AnAMS HOOD ST.HELENS 

Latitude 46-51-3 46-12-12 45-22-28 " lJ;'~~l-53 
_Longitude 

' .. 

' , 

-Distance in Miles from Portland 
. ; 

Distance· _in miles from Rainier ·.. . .· 

Distance in lililes from Adams 

D~stance'in'miles from.Hood 

Height above Sea.Level in Feet 
. . 

Area at 5,000 feet elevation Sq.Mls. . . 
Volume a\ove 5,000feet Cubic Miles 

Volume ~ Rainier equals l . ' 

Velum~ - Adams equals· l: 

Volume - Hood equals 1 .' · 

Volume - St. Helens e~als l'. : 

102.0 

.. 
' .. 

, 

14,498 . 
.. 

154.5 

48.95 

l 

:i:. 78~ 

4.861 

16.821 

.-.- -- --
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12,)06 

: .,lo4. 3 

27.45 

.561 

l 

2. 726 

9.433 

. 5s.2 

11, 253 
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IMPRESSIONS OF THE PHYSIOGR.IJ'HY AND GEOLOGY OF THE SOUTHERN CASCADES, W@HINGTON . . . . 

Ray c. Treasher , . : ... 
I' ~' 

The sou them Cascades area of Washington is the "forgotten' land" of geology. 
The.purpose is to here set forth a resume. of existing ideas, add a few observed 
data, and point out some ~f the problems which need careful study fo~ their 
solution. · · · · ·· · 

.. The westside drainage is expressed by the master streams, Cowlitz, Toutle, 
and Lewis. These streams show evidence of a former deepening of their chann~ls, 
subsequent filling with gl·ac~al outwash from Mt, Rainier, St. Helens and Adams, 
a partial re-excavation of the· old channels, and some new cutting. South of the 
Lewis, tho drainage pattern trends southwest, then to the south, illustrated by 
the Washougal, then Wind, Little White Salmon,.White Salmon and Xlickitat Rivers. 
East of the Klickitat, no major drainage enters thljl ColumbiE). until the_ qa.stward 
flowing Yakima River is reached. All drainage in, the ar~a finds its way to· the 
Columbi8.. · 

The Cowlitz officially begins a few miles ea.st of the to1m of Packwood 
(marked "Lewis 11 on old maps) where- three main tributaries join it. Ohiulapecoch 
River,· a 'glacial stream heading on the east side of Mt. :·R!li.nier, Summit Creek anC. 
Clear Fork heading in the Cascades. The canyons a.ro·stoep and precipitous ropre
sen.ting vigorous youth. Below Packwood is the "Big Bottom'hxea, the valley 
quickly changes from a youthful gorge to a wide, flat bottomed region, with the 

. yalley wall_s rising sharply from its edge. Below Randle the valley again widens, 
and at Toledo, its channel turns ·abruptly southward. These conditions suggest 
.strongly that the valley was once deeper and has since been filled !llld choked with 
the glaciai ·oil.twash. "Below Mossy Rock, the river has cut deeply into this fill, 
,the bottom of which is i;i.ot exposed. The stream S\'/Ung from side to side, and in 
places cut 'downward nlong the contact of the fill and: j;he valley wall •. As its 
_main erosive power was downward, it frequently entrenched itself in tho.valley 
wall where "it now flows instead of in the more easily eroded fill. 

But wfiii· should the Cowlitz so abruptly change its westward direction _near To
ledo and flow southward instead of'wostward or northward? The gravel fill at: this 
point has an elevation of from 450-500 feet and represents the divide between the 
Cowlitz and tho Chehalis. It is not difficult to imagine that at one time; when 
the river·waii· at this level, it flowed northward and joined the Chehalis which~ 
either flowed into Grays Harbor or may have continued northward to Piiget Sound. 

'south of Toledo there are well defined terraces at various levels, and ono level 
.is clearly expressed below Castle Rock with an'.elevation of 350 1 • With this 
thought kept in mind, the next stream is the Toutle. 

Tho Toutlo heads beyond Mt. St, Helens, flows past the north side of tho 
.mountain and out to tho Cowlitz, _near Castle Rock. The upper end of the river 

has been dammed by glacial outwash from Mt. St, Helens, producing t~o beo:utiful 
. Spirit Lake. A f'ew miles below this dam, \'16 again find the some conditions as in 
t~e Cowlitz, tho valley floor is wide and flat, tho valley walls rising sharply.· 

.The gradient.of the stream is high but there is so much mate~ial to move, and be
ing added'to its load that it has· difficulty in establishing a channel •. Tribu
tary drainac;o plunges out of the walls and then struggles for miles· along the edge 
of the fill before it CEJn enter the main stream, giving further ev~eance of the 
valley fill. 

i ' ~ .. 
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Below the·junction of the North and Scuth Forks are srme weil developed 
terraces, the highest having an elevation of 500•. It is suggested that at one 
time· the stream flowed int6 the Cowlitz via Silver Lake, the Laka:being a rem
nan.t o·f the e>ld Toutle channel, Silver Lake now drains eastward to join tho ,. 
~outle· abeve the Gorge.· Thelt fer some reason the Tcutle abandoned this channel 
and cut a new trench through what is known as "The Gorge"· . Ne- explana,tion can 
be offered here as to why this e>ccured. · ·· · 

.• • d ~.' 

.: .. It-·is interesting to note that the eievation _()f Silver Lake and- the ad- . 
jacent valley fili is about 3501 which might have some connection with the 350! 
terrace of the Cowlitz below Castle Rock, · · · · ' · ·. · · · . 

• I • , ' I ,i 

·The Lewis River( north fork)heads on the ·north sfde 'of ·-Mt.· Adams, flaw's mii.in
ly westward, receiving no sizable streams until the Muddy Fork is reached. · This 

. tributary heads north cf Mt. St. Helens,• flows southward and Emters the Toutle · 
through a sizable gorge. Farther down sizable tributaries .enter from tho south, 

· Siouxon(pronounced Su1-sonn), and Canyon Creek. The l!laiit F~rk' does' not join the 
North Fork until just before the Columbia is reached. Tho'Lewis also has' a well 

.· developed system cf river terraces, Eelow'the Muddy, th'Ei north side of the river 
is bordered by steep walls of glacial outwash, capped'by lav~, best exposed in 
Swift Creek and Pandemonium Creek1 ' indicating that tho stream was once several 
hundred feet higher than at· present, 

Some interesting discoveries wore made during the construction of Ariel dam 
and have been recorded by Ira A. Williams. At the damsite; drilling showed an 
old gravel filled channel of the Lewis, extending down to -S0 1 , meaning SO• below 
sea level, The river is now excavating along that line. To the north and at a 
higher.elevati6n, old channel was discovered,·much broader and not nearly as deep, 
These channels are now submerged beneath the waters of Lake Merwin, · 

'The definite- infoi:-ma.tion given by the drilling. at Ariel, the. ind.ications >z:i. 
the Toutle and Cowlitz, all point to a former elevation of the area, and'"subsequent 
depression. These features may tie up in some manner with the submerged.canyon cf 
the Columbia and as it is the lrwer portions of these streams which'show deep~ning, 
it may be that the hinge line was•somewhore in the high Cascades~ out i~ the.Pacific 
er both. · · · 

·•' 
Wind River, Little White.Salmen, and White Salmon have also developed terraces. 

Somo cf these are caused by intrecanyon flows, Other terraces may have been caused 
by these flows, or it may prove that they have some correlation with the terraces 
of the Cowlitz, Toutle and Lewis, · , -

There are apparently mmi;Y similarities between the geology of Oregon and Wash
ington; ·which is o·ne reason why' we are interested in the "Oregcn Cquntq 11 rather 
than Oregon alone, : . ·The ·Eoc6ne of southwestern Washington is expressed by marine. 
and brackish water sediments, "tu.ffaceous in part, containing coal seams •. Weaver, 
Tegland ai.•d others have -done considerable work on the· marine Pllses ·of the Eocene 
Cowlitz Group, the Oligocen and Miocene sediments. Oligocone-ii'3diments ~not seem 
to extend southward of '\lader, which is west of Toledo, so we are concerned only 
with the Eocene, · 1 " • ·: / 

Interbedded with these Eocem sediments are basic lava flows _and agglomerates. 
They have not been definitely· traced east cf th~ Cowlitz'River to any extent, altho 
recently Weaver suggests a broad synclinal Eocen basiri under the present Cascades, 
similar to xhe synclinal basin indicated by Hodge for·the Oregon Cascades, On tcp 
of these sediments, as we go eastward, are andesi tes and agglomerates, seeming .to 
get more acidic ·as Mt.St.Helens is approached,' No recooiized Ea,_~le Creek sedi
ments have been located.· Intruded ~nto this mass, was the Tertiary granatcid 
batholith, now exposed in the Silver Star area; in Coo.Cr.at Spirit Lake, on Go.at 
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Mt., north of Green River, underlyi:ig Mt.Rainier, and at Sncqualmie Pass, This 
batJ:iolUh ll;as_ ap:11~e:,.tly l:iad some. be~b1c on _the mineraliz~tion nf the area. . . . .. ' . . . . .... 

. .. Later, vrlc~ic acti~ity"~xpressed itself in Mt.Adams, ·st.Helens and Mt. 
Rainier. ·.These piles.of an<l,esitic lavas a1_1.d pumaceous.ejectamenta were built.up 
on top of the old topcgraphy· and, a. certain amount cf activity is still evident. . . - •, .. . 

. .' ... ~ ... . . ' .· . .· \. . . 
There has been c~nsiderable effort"to develop the mineral resources of the 

Mt.St.Helens area, without any great suc·cess, "to date. Wfnchell and Zapfee ex
amined the ,region .. in 1912 anJi 1913. They found that prospecting had proceeded · 
:vigorously_ ·:nut w6.i:.e grEiatly dis~l'f1l.raged by what theY observed, Winchell cited 
resons for his belief that the area was not prrmising and even went 'so far as to 
state that no experienced prospector would have tr:i.ed to develop the area, · "'l'here 
are liaable pros~ts on Green .. River, the principal mines being the Polar Star, 

.. Minni.a .Lee and Insura.ni:e. Near Spirit L~e. consicferable work was done on' Coe Is 
Mine, Lang's Mine, and o.n the.Commonwealth Mine ne-a.r Meta Lake, The latter prop

. erty is· about 6 mi,iei> from Spi_r"i t .Lake "and 'a. ro"ad wWi started from both ends· ·to 
truck out the ore. Ores.are mainly ·copper," chalcopyrite being the principal min-

. eral, of esionomic :i.Il!Pcrtance, tron Pyrite is well: devel"oped, ·some sphaleri te is 
~een in a f~w specimens, ·The Washington Geological Survey has ~ecently reexamined 
the area .. and submitted a niore favorable repo"rt. Sonia careful mine examination and 
a real ~pping should be.done however before any extended developmant·is attell!Pted. 
The entire history.cf mining north of the Columbia to the Cispus(Cc~litztributary) 
is rather discouraging, altho scme interesting placers have been developed on McCoy 

. Creek •.. - . ,· 

The geolo~· of.the. Mt.St.Hel~ns'area it.self. is rather interesting, Invest
igators such as' Wi],liamson, Jill'son and WHliams have reccrded features fyom which 
the following deductions are drawn. · The region southwest a..~d south ef St, Helens 
had cons.iderable relief, The same period:. of glacial melting which is evident on 
other glacier fields filled the valleys with a de'ep depcsit of glacial outwash, to 

.·a level a couple of 4un~d fe~t above the present Lewis River. Considerable time 
. elapsed, enough to· grow·a forest ·with trees of 51 diameter. A' period of lava flows 

• • • "I • • 

followed, engulfing the forest and"covering a largo part· of the glacial outwl!ISh. 
This lava. flew Wall in coll!Paratively r.ecent tilnes as vegetation on i·t is scrubby and 
scanty, known locally as the "jack pine flats•; The lava extended do'm the canyon 
of the Kalama to .. the vicinity of the falls• dammed the drainage cf the southwest.
ward, forming Merrill Lake and the ephemeral Grass Lake which caused the Pandemcn
ium Crook blow'."!o.ut. In places, lava tubes werEl dl'.vel~ped, resulting in lava caves 
of considerabl!'J s:i.ze.. · ' · · · . . ' 

? .. ' 
Merrill Lake has no visible outlet but is thought to drain into the Kalama, 

In this region are numerous tree casts, some ·horizontal, soma vertical with the 
root casts well dev.e,loped, and extending through the lava to the underlying gravels. 

· .. · Water runs along ti<is. contact and Williamson and Jillson both report hearing water 
•. ·. triok:ling !3-t :the "llottom.of the .. treEl wells, and ·the former claims he actually baled 

water .out of them, .·mBking them wells in more than ~rie sense ·of the word; Specimens 
of well charcoalizod wood were obtained frolll these casts.· .. ' 

Above Ole Perterson•s Ranch is the famous lava cave, 501 high and a mile long, 
an ancient underground lava channel. This lava is well exposed at Pandemonium 
Creek where it appears to be fresh enough to have been cooled yesterday; 

. ' 
On the east and north sides of St.Helens are thick dOJ?osits of pumice which 

.. ·buried a forest in the Spirit Loke vicinity, Here 'a.re tree casts of a type different 
frojll the Lake Me~rill ones, formed by pumice packing around the trees, which have 
since rotted o:u_:t. One of these casts is well preserved at the Spirit Lalte Ranger 
Station, The area to the north and ea.st is heavily blanketed with 'this pumice 
which reminds one of the Crater Lake deposits, Wherr drJ, this pumice gives the 
COUJ:\try. the nalllfJ of. "the Country where the rocks float n;.. • 
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Volc!lllism has been evident into historic times •. The eruption of 1842-43 is 
one of the most au.thcntic, the glow from tho crater illuminating the country side 
for miles and depositing half an inch of ash at file Dalles, .Another eruption is 
r~counted with fairly' reliable accuracy for 1853, with a light ash fall at The. 
Dalles. There are ma."J¥ other instances, SOI!l!l of them quite recent, but th~ir au
thenticity is somewhat questioned, as forest fires can produce ash falls, glows 
from behind the crater resembling eruptions, and heavy smoke clouds can look much 
like a dust explosion. There is plenty of evidence which may be accepted, showing 
historic activity of the volca."lo, There are one or two "hot spot!!" on the mount
ain side, one of which is reached from Butte Camp, At times, the crater gives off 
noxious gases. Durin& construction of the lookout house, the construc~io;i.crew of 
the U.S.Forest Service had to leave their tent in the crater in a blizzard.because 
the fumes drove them from their shelter. · 

~here is little readily disc~rn~b+e e~idence to indicate that the F,laciers on 
Mt, St.Helens ever extended much below present timber line. However, careful study 
may show such evidence buried under:·the present heavy mantle of outwash material, 

'.rn summary, it is suggested that p
0

rior to and during glaciation, deep canyons 
war~. exc:avated by the majpr streams. These canyons were partially filled quring · 
an epoch of rapid ice melting, when the streams carried ~eat volumes of solid mai

terial, The westward side of the Cascade foothills were submerged at least 100 1 

•r more,' which allowed a· greater the,n normal valley fill to at least. the present· 
500 1 elevation mark. At this tinie the Cowlitz may have flowed northward from To
ledo, instead of Bouthward, ·and it is thoueht by sol!¥l that even the Columbia con-
tinued northward fro~ Kelso-Longview.along the Cowlitz channel, to Pµget Sound; · 
later being blocked off and spilling over the Coast ranee to form the present chan-· 

· nel, The Toutle drained to the Cowlitz, via Silver Lake. The area has been minora
. lized by the intrusion of the Tertiary batholith, but to what extent, has never been 

carefully determined, Recent volcanic activity has modified local features, produc
ing caves, tree casts, diverted drainage, the activity extending into historic times, 

It represents. a practically vir~in field for the ~esearch and econ9mic 1!60lo
gist, a region with scenic beauty secon4 to none, recreation possibilities of the 
first class, and a possible produce'r of mineral weal th, . . · .' .... 

. . . 
ON THE PERPLEXITY OF A GEOLOGIST SEEKING TO 

DESCRIBE HIS OBSERVATIONS DURING AN ASCENT 

OF FOG - BOUND MT. ST. HELENS 

By Arthur M. Piper 

! . 

' . 

. 
' 

When la/Iman first brushes elbows with professional geologist, he is supposed 
to recoil in awe from that strange oi:mj,scient being whose Xr-ra/f eye, according to 
report, can penetrate the "bowesl of the earth" at will and read, its complex com
position and formalities and technique such as accompany the surgeonh probe and 

.. scalpel, . But any member, of two weeks standing in the Geological Soci~ty ?~ the 
Oregon Countryhas learned the stuff of which i;eologists are made and finds it_. 
strangely familiar: eyes that are quite hur.Jan, merely shi~).ded by a colossal 
"front~. Being thus unmaskea, a geologist in the Society is stripped of his favor-
ite weapon, a· convincin~~ manner, : . " · ·. . . . .. .. · 

. ' ·'.. ' ' ' . . . . . : ' . . \ . 
When that ~olo·;;ist. S:Sce1~ds· fog-bo~d St. Helens in' the company o( fp~ 'wit

nesses, as described ably by Carl Richards in another paper, he is hard P1'-t to 
describe his observations in any r.ianner, convincinr, or otherwise, for ll)Ost.~~ .. the 
time he could see. exactly what his companions saw: "relatively" little .ll!!d,.that 
little 11of doubtful significance", But the Business Manage~ of the Geological 
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. : ' r-~ ... · ... 
• . • ! J 

News Letter is insistent for space-filli~g CQt:ll:lent(elso'.·he is .. one of the wit
nesses tO the geologist's observation), · Thlll3:,, 'let us ."mu.ch ado about nothing", 
proceed to the surnr:Iit of the Peak, and, as.w~'descend,fogr,ed in body and mind, 

·. mo).~e sear,ching observations galore. 

·.· Fir
0

st;.1et us consider the rocks.· The ·summit area inclueds a relatively 
flat snow .ffeld about a. third of a mile across· surrounded,. OJl. all sides except 
t4e southeast, by a line of si:iall rock kii.obs, The highest ;knob, ~.67i feet above 
sea level; is at the squthern edge of the snow field, In all these knobs the rock 
is alike: .. fine-textured felsitic andesite, containing scattered small feidspar 
laths, light lead-gro;)· where fresh but with a mottled pinkish cast on weathered 
faces. Clearly it if! an ·extrusive type, yet more compact than. one mii;llt e:xpect at 
the ·apex of a volcan~c peak. Wer.e the snow field absent, we .probably would !lee · 
this rock forming a thin sen-a.to r:lc. about a pit several lrundred feet deep, by in
ference a crater pit modified in forr.t by alpine glaciation, 

From the r,im, the rout~ .. of descent, for about 3,500 feet in. ·eJ.btude, leads 
northeastward toward Spirit Lake down a slope of snow and glacial ice which is 
broken by several elongate ii.r-retes., rock ribs parallel to the general route, The 
one rib that was traversed, "the Big Liz&ard, appears to be largely a cami>lex of 

... dikes and discloses at 'ieast two noteworthy rock types: ( l) dense lead-gray ~o· 
.. black porphyritic.andesito, in part of sub-granitoid textur'o, and (2) friable par-
. ~hyri tic andesit,e that .collt1'lrises plentif?-1 corroded f~ldspar crystals· embedded in · 

.an inflated matrix, In color, the latter rock ranges from dark'. lead-gray to gray
ish maroon, Its most inflated,. :f.acies are almost pUmicoous, The general host rock 
is not o:xposed but from detritus it is inferred to comprise felsite such as· forms 
the sumnit rim and light gray pumice, The rocks thus far described are inferred 

· · to forn the central and older part of the peak. Tentatively, we may infer the 
'-pumice and felsi to to be il.isposed in alternate conical shells centered a.bout the 

• initial crater, the dike rocks in subvertical. radial rips, 
' I ' • ' 

' • I 1' • ' ' 

Other rocks, iirobably you'.nger than those just described, occur o'n the iiorth 
slope as much as 7,500 feet above sea level, or higher, To the east of tho route 
of descent, a cliff e:xposes successive layers of dark extrusive recd!: and maroon 
ejectamenta. Detritus on the glacier suggests these to bo glassy vesicular basalt. 
and basal tic coria or clinker, respectively. Some df the basalt detritus has the 
ropy or pahoehoe texture, · To resort again to tentative inferrence, these basic 
volcanics probably broke out on the flank of the peak long after the extrusion of 
andosite had ceased, Even so they long antedate the lavas that are reported to 
have erupted from the peak in historic tine, " 

The lower slopes of the peak, below an altitude of about 6,000 feot, are 
heavily oantled with fragmental material, .AJ.png the route of descent down to 
about 5,000 feet ~his' is largely ci:>!ll'.~e.blocJti glacial detritus forming lateral 
moraine a~ either mar6in of the glacier, Still lower, to·and be1ow tiuberline 

: camp at about 4, 000 feet al1;itµde, tho fragmental naterial awey fron 'tho moraine 
appears to be wholly punice BllCh as forr:J!! the broad apron along the south and 
west me.rc,ins of Spirit Lake~ It is conjectural wheth:er· this apron of ojectai:ienta 
was placed largely by mud flow durinp, v:olcanic e,ruptions or by outwash from 'gla.-
ciers Since VOlCaXUSr.l has ceased,, '. . . : . . . 

... '·~. . . . - . 
These ranbling' observations would not be ·complete ~i'tho'u.t some comment on 

the carpet of coarsely-crystalline snow and plUI:les of ice crystals that covers 
the sunmi t snow field, or on tho r,lacier 'that descends the north slope of the 
peak, and afforded the route of ascent and ddscent. The chara!!lteristic features 
that nake the study of an alpine glacier so fascinating ·ai1· ere· well disclosed: 
fresh snow' and nevo ~re.ding into glacial ice with i~~ peculiar.bluish snow; . 
crevasses as auch as 75 feet deep and 10 foet or more across, alined across the 



direction of glaciel advance and locelized about sha.rp changes in gradient of the 
bedrock :acer: cra{'.,gy aneular soracs where the ice tonr,Qe is sheared against a rock 
buttress; lateral woraines of typicel heterogeneous cooposition; and the motely 
arrey of scattered boulders end glacial tables, At present the surface of the 
glacier is as J:JUch as 75 feet lower than the crest of the lateral moraines, indi
cating a coi:imesura.te thinning of the lower part of the ice tongue in recent tine. 
Even so, it would not be surprisin,o; if the shrunl~en ice tongue were still several 
hundred feet thick on the hieher slope of the peak, 

Very likely 
ground hinself, 
e13cent, 

the reader wili wish to ll)'.lplify these connents by seeing the 
If so, r..ay the caprice of fortune give hin clear weather for the 

In our daily newspapers there are mruiy items of interest to a geolor,ical 
society, In this issue of our bulletin we are running a new colun..~, edited by 
Mr, Scbr.r.i:nky, In his colunn he will give condensed accounts of itens which have 
appeared ~n recent issues of the newspapers. This idea was original with Mr. 
Scbr:Linky, if you like it and have i tees froe out of town papers, turn them over 
to hir.1 so he can include ther.1 in his col= and we can all enjoy ther.1, · 

OUT OF THE DAILY PRESS 

July 26 

An article fror.1 Newberg, Oregon, states that a IJan swinoing in the old 
Hoover sw:ir.Jill.ng ho le on Chehalor.1 creek recovered a set of ox horns with a spread· 
of r.10re than three feet, What a find this would have been for soI:10 future geolo
gist. 

A newly discovered star has a di8"1eter of only 4000 r.liles, yet it ~eighs . 
620 tons per cubic inch and has a gravity pull 3, 400, 000 tines stronger than the 
earth, accordinc; to Dr. G. p, Kniper, of Mount Wilson Observatory, The compact
ness of this sI:lall body is explained as being due to the breaking down of the ator.1 
at extrer.1ely high tecperatures 28,000 degrees in this case. 

July 27 

Charles E, StricY.lin, state engineer, is r:ia.~ing a study of the flow of water 
in Dry Creek in northemUr.1atilla county. This was a dry streax:t until the recent 
earthquake. May we suggest a WPA earthquake for the drought area. of the Didwest? 

H. R. Staats, forr.10r superintendent of the Jessie M, Honeyr.1an state park, was 
quoted in an interesting article on the origin of the nany freshwater la)r.es !l.r.!Ong 
the coast sand dunes, by the News-Telegram, The gist of Mr, Staats 1 theory is 
that tho sand du.~es block the natural direct flow of streans into the sea causing 
the lalros to fore behind or between the clllnes. 

An editorial in the aournal headed "The New Oregon Crop" dealt with the 
value of a field survey of the oineral deposits of the Northwest inaugerated by 
Col. T, R. Robins, to furnish reliable inforr.ia.tion on the available econonic r:dn
oral supply to prospective users of Bon.~ovillo power. 

Robert E, Millard, local astrometer states that the rings of Saturn are again 
visible to sna.11 telescopes. During part of Juno and tJOst of July they were edge
wise to the earth, ca.usine the plaet to appear to be pierced by a glowing ne!!dlo. 
This phenoL1enon occurs only once every 15 years. 
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LECTURES 

Sept, 11, 1936 (Friday) - Dr. Arthur c. Jones will address the Society on "The 
Uses of Minerals in Medicine". It will be very interest
ing to learn how the ingenuity of man has discovered and 
cxtractod.medieinal'substancos from the crust of the 
earth, 

Sept, 25, 1936 (Friday) - Mr. Donald K, J.lac:Kay will address the members of the 
Society on the "Geology of tho Great Smoky National 
Park". Wo arc glad to welcome Mr'. MacKay to Portland, 
He is tho resident Geologist for the National Park 
service., Ho has recently spent considerable time in the 
rcr;ion of the Groat Smoley Mountains in Tennessee and 
North Carolina, where the Geological Field Work has just 
recently been completed. Tho lecture will be supplement
ed by very interesting slide illustrations. 

TRIPS 

Sept,5-6-7,1936(Sat.sun.Mon.)-J.!t, Adams and vicinity 
Loader: Ray Treasher. 

Sept, 27, 1936 (SUnday) - Mr. Hood buried forests and L~ttle Orator Lakc,etc. 
Leader: J. R. Collins. 

Oct. 10-11, 1936{Sat, & sun,)-North and south sides of Lower Columbia River 
Leader: Claire Holdredge. 

Oct, 25, 1936 (SUnday) - Eagle Creek 
Leader: Joseph Wimmer. 
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Dr. David B. Charlton of Charlton Ford and Sanitary Laboratory and Professor 
G. W. Gleeson, Assistant Professor.of Chemical.Engineering at Oregon State College 
met with our luncheon club, Thursday August 6th. 

Professor Gleeson gave us an interesting fiye minute tslk on pollution in 
the Willamette River. He stated the river aoove Cottage Grove showed very little 
pollution, Tho _water as.it roaches ~Qrtland coUld woll_pJ;_,,def,~nod.a~.heavily 
polluto_d, al though with.out th<:_ addi ti,op of tho Por_tland .. '!~f!~!l~ ,:· th\)· wato.r _ ivould 
not bo totally depleted of its dissolvdd oxygen • 

• - ' '. ' t ' 

. A study of the pac~erial ccndition of the river led to tho.copclusion that 
througho~t the l~rgcr ~ortion of the river within tpc Portland city boundaries, 
the bacterial count is exceedingly high at low-water periods. The condition in 
this respect appeared to bo worse than in previous studies, Gleeson reported. If 
bathing in the -river is considered unsafe anywhere above Portland, It would cer
tainly be dangerous at Sollnood and all points below, he said, 

Samples of watpr on which tests were mallo were gathered h¥ Gleeson ip co
operation with tho city harbor patrol during the low water period in tho fall of 
1934. The critical period, he says, coht'inUes not t10'.r'o than· about three months 
each year. . • . · • · 

The test samples woro taken at seven different stations from Sollwood north, 
at throe 'different depths a'.f;· <:iaeh · s.tat.ion; and ·.on eight diffo·rent dates. They 
show~a. ~~~ W?rs~_po~~~tip~.?~~~~Jr~.?~~F~er. ~h~-~orr-~if!?!d mill and the lower 
end of Simn island •. Herc for 2.7 miles.the dissolved oxygen eonl;ont roached 
zero. For 7.6 miles the dissolved' ozjrg<;n ,was found to be loss than 30 J?er cont 
of saturation, the limit of tolerance for sensitive fish. .. 

. - . . . .. - - - . -. -·-- -· 
It takes about 7i- days for the.water.of the river to pass from the Solluood 

to tho t!ultnomah channel during this period, Gleeson found, 

WITH DR. CHANEY IN EASTERN OREC-ON 

"With earth's first clay they did tho lost mnn' s )mend, 
And then of· the lust harvest .. so11e(l. the seed,. 
Yen, the first morning of creation wrotc-
Whnt thc last dal7ll of reckoning shall rcr.d." 

Tho lost uook in Juno, the writer ~nd A. w. P.qncock turned tho lenves while 
Dr. Ralph w. Chaney nnd,Cnrlton.Condit, graduate student, road the fossil record 
in the rocks of Eastern Oregon. · · 

' ' 
It uas about 5 P.M. June 24 that our party pulled into cmnp on a tributary 

to Pino Creek about one half mile north of the Oil Well east of tho Clarno bridge. 
Without unitinG to unload the camp equipment 110 climbed tho hill to the seed fos
sil bed so '11ell knmm to all members of the society 11ho took the 1935 Tustern 
Oregon trip. J, fc11 specimens of nut fossils were found and we returned to c01:1p 
between 7 and B o'clock leaving our tools on location. 

Canned hash broad and coffeo tasted fin~ and ~e"wnsbed our dishes b~ flash 
light end unrolled our bed-s without even tbot rnch illumlnction. In bed the in
equalities of tho ground slowly case~ them~olves into our frames as '110 squirmed 
o;ursolves to sleep. · . ";·' 

• . . . r 
A few minutes lntor I heard Hancock fussing around the stove and looked at 

my watch.· It was 3:15 A.M. At 4 'O'Clock 'l7b 11oro .on our uny be.ck 1;o the seed, 
fossil bod and before noon tho four of ua had crnckoc ns many rocks as tho Kelly 
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Butte gang can change from big ones to li ttlo ones in a >1cok. An excellent .col
lection of fossil seeds rras .secured for Dr. Chnney to study. This outcrop lies 
in the SE corner of Sec. 2? T. ? s, R. 19 E., w. }!, the rock is a fairly hnrd 
volcanic breccia, strike northeasterly 35 degrees. The ~ormation is just below 
tho rod beds nhich divide tho Clarno from tho John Day. 

After lunch in camp and a mid-dny siesta. About 2 P.11., It~ncock, Condit and 
I visited the leaf impression bod on the east side of tho crook valley rrhilo Dr. 
Chanqy caught up "1th his correspondence and then explored some of the side draws 
.for new outcrops •. One_particularly fine cycad stem rrith complete leaves en one 
side and the stem end of the leaves in place on the other side 11as found. Dr.
Chaney vw.s much pleased rrith this specimen and did not trust it to the express 
company for shipment to Berkeley but carried it uith him to Seattle. 

This bed lies in the N. W. t of Sec. 35 T. ? s., R. 19 E. W,M. 

Dr, Chnney said that the present cycads are found in tho tropics nnd Hell up 
into Mexico. They v.ro not particularly mist.locality trees being found growing 
in tho hills as uell as the lou lands. 

Friday norning ue ;;rare out of bod at 4 A.J.!. and after bacon, eggs and coffee 
wo made another scouting expBiition for loaf impressions. 

About 10 o'clock camp 17as broken and uc moved to Madras and Turk Irving• s 
service station. No trip to Eastern Oregon after fossils is complete rrithout a 
stop at Turk's. The Madras Virginian rras ready as usual to act as guide. Dr. 
Chancy called his friend Phil Brogan at Bend on.the 'phone and tho Bend paper 
stopped its pre sscs uhilo i t.;i Edi tor started fer' Madras. BY the time l"/O .had 
eaten dinner Phil Brogan uos on hand and rrc drove to the leaf fossils on tho norr 
grade betrrccn J.!udras and Warm Springs Agency. Hore specimens of Poplar, Box 
Elder, Maple and Wild Cherry leaves vrorc secured, 

Dr. Chancy pronounced this fossil flora to be the first of Pliocene age to 
bo found in Oregon. 

The Doctor• s exci tomcnt rras evident. Phil Brog1:>.n 11hose enthusiasm for the 
study of Oregon Geology is as great, if not as apparent as is that of Turk 
Irving's rras visibly affected. Turk, in his excitement nlmost swallouod a chow 
of tobacco and rras forced to stagger up the hill to the rrntcr jug, Dr. Chancy 
told us that his first order of business after tnking the boat for Alaska on 
July 1st would bo to write a paper on this Pliocene flora, 

We rrerc back in Madras before dark and after an exccllont dinner in the res
aurant adj0'1t1ing Turk's servic station we spent the night in th1U hotel. 

Saturday morning we were called by the clerk at 4 A.1!. and before 5 o'clock 
we started under the guidance of Turk Irving for a norr fossil bod !"JUL' Grizzly. 
A rancher had tapped the stratum rrhile digging a post holo. Dr. Chr.noy said the 
flora ;;rns from the Bridgo Creek h9rizon, Oligoceneor lower Miocene in age. 

The next stop.was at Gray Butte whore the bed visited by the society on it~ 
Madras trip \ms i~spcctcd. Time rras getting short for Dr. Chaney nnd after re-" 
cording the location ernl collecting a few samples uhich the Doctor seid was of 
Clarno Eocene age vm returned to Madras. J,fter packing several boxes of speci
mens for express shipr.ient to Berkeley, Dr. Chrmcy nnd Cnrl ten Condit left for 
F.edmond nnd Mitchell then north to Ellensburg, Washington nnd Seattle. 

Hancoc~ and I decided that Gray Butto needed more investigating 3o 110 re
turned about noon nnd Hancock was fortunate enough to find and excollcnt Arnlia 
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leat impression and a stem with four·blossoms on it. I ,was lucky enough to find 
an interesting seed fossil not yet identified. About l mile squth was another 
new outcrop of fossil bearing•shale which had been discovered by a friend of 
Turk Irving's• We visited it also. The flora was apparently of Bridge Creek 
age. 

' .. 
Saturday night we camped near a John Day Exposure not far from Gateway. The 

next morning being sunday Hancock over slept and we didnt get out of bed until 5 
o'clock A.M. After a hurried breakfast we hunted for a 3-toed horse without suc
cess until nearly noon and then headed for Portland by Vlay of the Old Mecca Grade 
and the Warm Springs cut off. 

We had spent four wonderful days in the fossil hunters paradise with an inter
national authority·on paleoboteny"who loves his work and who with his companion 
were as delightful comp companions as could be wished. 

Hance ck rmd I crone homo happy. 

A. D. Vence. •.: 

EXHIBIT OF :rut.Y lOTH 

A very tlmely exhibit was arranged by Mr. Arthur M. Piper in connection with 
Ml'• Ray Tr·~ash:ir's interesting talk on tho geology of I.It. st. Rolens, This pre
sentation consisted of some thirteen specime~s of ~ock gathered on tho recent 
hike on Mt. st. Helens nnd all wore earcful;l.y cut to tho desirable size for.mu
seum specimens. Also en item greatly appreciated by tho Society wore tho cards 
included with each specimen which identified and explained tho prosontotions. 
Included in tho exhibit wore: 

seven spocimon_s of Porphyrftic Andosito 
TWO " " Scorio 
Ono specimen "Vesicular GLnssy.Bnsnlt ... " " Basalt Pahoehoo 
" II 11 Pumice 
tt " "Folsitic Andcsite 

Mr. A. w. Hancock also exhibited an extrnordinnry group of fossil leaves and 
flowers which ho recently f'ound in the Gray Buttes in central Oregon. There were 
nineteen flower and lcmre specimens on display nnd one of the leaves hns been 
d:iiinitoly identified by Dr., Relph w. Chaney r.a rm r.rnlia. Of even g-rrntor in
t~:·est uns the fossil leave specimen from tho Doschutcs Cnnyon ncnr ~[n(;ras, as 
those loaves wero tho first of the Pliocene poriod ever found in Oregon. Dr. 
Chrney identified thnm ns nspen. TWO fine spocimens of eye.ad loo.vcs \1ore displnyed 
by Mr. Hancock which ho discovered ovor in tho Clarno district: 

F. s. Olnino. 

All members of the Geological society of the Oregon Country arc of course 
fronilnr with the "Engineering Geologist" (Dr. Hodge, Cle.ire Holdredgo, ct al) 
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and their importnnt niche in both--the ·geological and engineering worlds. However, 
our members may not be so frunilar with the term "geologi~al engineer~ •• This 
l(llimel often clashes with the"engineering geologist" for, after all, each combines 
geology with engineering design and construction, one spocinlizing in geology, the 
other in engineering. These spcies came together ui th locked arms and euporlntive 
compliments such as had never been uitnessed since the settlement of the Oregon 
Country, The occasion was tho sixty sixth Annual Covention of tho American Society 
of Civil Engineers held July 15 to 18 at tho Multnomnh Hotel. Tho Portland Local 
Section were hosts end d~d ~hoy put on ~ renl sho~ for the nations engineers end 
the Socieid.es geologiste1 '.!11e ladies 11cre t1cntod· to skyline drives,· ten parties, 
box lunchovns, the Mt, Hood Loop, Cloud Cap Inn end a visit to the Grot+.o, while 
their husbands, sweethearts and sons feasted of knowledge on many technical sub~ 
jccts concerning the Oregon Country. .All enjoyed u dance and tho annunl dinner 
where the Stevens, Riley teem put on n stellar performnnce that for1 11ho attended 
r1ill ever forget, J. c. §tovens, Vice President of the Geological Society of the 
Oregon Country, and pust Director of Civil Engineering Society, Chairmnn of 
Hydraulic Research Cornmitteo end Nation consultant 11as Chairmen of the convention 
and toastmaster of the evening. By the ti~e the toastmaster had finished his ora
torical introduction of Frank Brench Riley neither engeneor or geologist could 
think of any but kindest words to11ards his fellomnan. 

In old trouper fashion Frnnk Brauch Riley then took tho audtence into nature 
with the birds, flowers, stremns, trees, mountains nr.d rocks ;TI.th his fluent tongue 
and awe inspiring color pictures. -

.An all-day trip .to Bolll'.eville included a }'fish fry" engineered by u native 
"tar heel" and served by Jack Luihn, Manager of Scaly Dressers, a trip on the 
dam ca,tualk over the rushing columbia nnd stops along the Columbia River High
way. 

Other trips pcnnitted visits to Grnnd Coulee end the Portlnnd u. s. Engineer 
hydraulic laboratory uhcre.Bonncville models and n trn..~spnront unll dredge pump 
lllQdel ncre de!'lonstrated, 

Prominent members of the Geological Society serving amoni>the host ncre: 

J. C. Stevens 
Geary Kimbrell 
Sem Murray 
Ray MacKenzie 
Ken Phillips 
Jesse R. Hensha11 
P, ff, Bliss 

H. O, Westby 

eonvontion Chcirman 
Fincnce Cor.lllli ttee 
Finance Committee 
Rl!:cursicn nnd P~blicity Conmittee 
Excursion Connnittoe 
Registration nnd Publicity Col'llllittoe 
Publicity C-OIITrni ttoe rJld City Edi tor of . 

Convention Dnily Bulletin 
Ass•t. in charge, Linnton Hydraulic Lab

oratory 
Other members of Geological society in attendance at the convention: 

' 
Dr. E. T, Hodge 
L, E. Kurtichcnof 

· · C, P. Richards 
Claire P. Holdrodge 
A. H, Piper . ' 
o. R. Becn,"Hono, Guest at bcnquet 

(Rny HncR'enzie) 
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·' EXHIBIT OF JULY 24TH 
: .. 

··' 
1!r, A. w. Hancock, our·genial and enthusiastic Exhibit Connnittee chairman, 

cwne to the rescue at this mee~ing with another of his own interesting exhibits 
when in the last minute one of.our.members was unable to attend with the exhibit 
planned. 

BY far tho outstanding specimen ua~ the first showing at one of our meetings 
of the no11 fwnous wonder of modern geological discovery, a leoite, 11hich was nomed 
in honor of its discoverer Mr. Leo simon, This was first found by Mr. Simon on 
the Warm Springs trip of last year, It is undeyrstood that Loo has under preparation 
a paper '1hich he will soon present before our society explaining .tho tremendous 
possibilities of Leoite to the CO)J1!1lercial world, and of the numerous honors be
stowed upon him since its discovery. 

Also displayed wore a group of nine sphorulites found in tho Deschutes Canyon 
below the warm Springs Indian Reservation, From Iowa were three exceptionally · ' 
speeii;iens.of crinoids, 

F. s. Olaine 

·I 

1!0~ TRIP - JULY· 26TH 

Coal, fossil leaves tuff, tuff agglomerates, andesites, clay, elephant teeth · 
--these words tell a short story of a Vury enjoyable trip into tho Molalla country, 
which according to Harry Clarke, trip leader, is pronounced M(l• - lal - la. 16 
cars left the meeting place at 6th and Yamhill and sped out over tho Super-Highway 
ot Oregon City, then tom1rds Molalla. 

Our first stop w4s 24 miles out, between Oregon City and Molalla, which was 
called for tho purpose' of getting a generalized idea of the nron, · Dr. Hodge ex
plained the Troutdale alluvial fill, over which we wore to travel, and sec exposed 
at various points. Ho pictured to us a condition requiring volcnncos uhich erupted 
ash end tuff streams carried this lllll.terial away as quickly as it was ejected, and 
because they wore clogged with the load, it 11ns spread out in groat alluvial fans, 
This condition continued, and tho clllivinl fn.~s spread, coalescing, and forming 
a great piedmont elluvial fan which ultimately covered the entire area to the west
ward, The Portland Hills wero probably nearly buried, and the material spread 
into the"Tualatin Valley, Similar conditions prevailed from well into Washington, 
southward to Salem, producing the Troutdale formation, Intercalated 'andesito 
flows' are numerous and probably CBI11e fron local vents and are of locnl oxtent. 
The streams thon cut rapidly into this easily eroded material, forming dcop can
yons which give the impression of great ago and considerable erosion, but really 
arc tho result of a comparatively short time. The loteratic soils, deep rod in 
color, have been classod as basal tic, when ih reality thoy arc docor,1posed ande-
si tes, which weather rapidly, tho iron becoming dehydrated forming hcmnti to, and 
giving theso soils the characteristic reddish color. 

The road cut nt vmich we stopped presentod sono interosting features. Great 
rounded boulders were noticnble. Dr. Hodge explained that the andesitos uenther 
rapidly along tho joint plnnes, producing these ro~ndod (oxfolintod) boulders by 
hydration, and not by tho action or running wnter •. These rounded boulders moy 
roll into a stroom bed whore they arorc~placed by running water, giving the im
pression that they hnd travelled far nnd represented considerablo fluviatile 
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erosion. He poi.'litcd out thnt in our western strccas 1:0 should be cr.rcful to not 
too hurriedly conclude thnt nll rounded boulGors nro tho work of the strcem, -
they may be the work of we~thoring, This porticulnr outcrop •ms deeply wonthcrod, 
so much so· thnt our l:!riof oxnmination did not permit any definit;:i conclusions. It 
may bo that tho boulders were blo1m from SOl"lO volcano nnd C811ID to rest in en ash 
bed. Conclusions wore left to lntor investigators. A nile or s'o fnrthor on 11e 
looked at nn exposure· of beautiful coli.111u1s, horizontally ns uell ns vertically 
jointed, appearing ns if the rocks hnd boon lnid up by a stone mas011 (union lnbor, 
of course). Although nr.desites usually do not form such excellent columns, it was 
the opinion that this exposure probably represented andesito. 

At Molalla we stopped to organize the party, allow some of the late risers 
to lay in a full supply of food, ice croan, candy bars, nnd local atmosphere. 
Then sou~h1'1nrd, rurd nil too s0on onto a gravel rood, W"ith its nttendnnt crust. 
It was suggested thnt in the future, the lend car carry a onlcium chloride sprink
ler to lay the dust for the rest of tho party. Harry called n halt adjacent to 
n logging railroaC.. We narc to hike it miles to an exposure of coal nnd fossil 
leaves. Please note that it was it miles, Harry said so, although there is plenty 
of evidence which could be presented by others who trudged and skipped the ties 
that 3 miles would be a much fairer estimate. We first dug into n cut exposing 
platy andosite. This stzucturc is more or less characteristic of the type of rock. 
Dr. Hodgo explained that it contained crystals of andosino nnd oligocla$e(plngio
claso) feldspars, beautifully twinned, hornblende, nugito, nnd chlorite, !llllong 
others too microscopiu to sec unC.er tho orclinary glc.ss. This rock makes poor 
road metal. It is soft, breaks poorly, and has sharp edges which con quickly 
damage tires. The outcrop had the nppenrance of a budded deposit. Had weather
ing_ proceederl to considornblo extent, it rrould have been difficult to positively 
identify it c.s an altered igneous rock, instead of a bef~ed sedi~er.thry. Another 
warning to amnteur geologist against mn'king too hurried deductions about things 
thoy see • 

. And so up tho track. Many exposures calloil for considerable discussion. -
Tho first cut cnlled forth a debate as to its interpretation, Hod{;C, Mayfield, 
Holdredgo and others contributin£. TUff -concretions uore located, many of them 
with hollm7 centers. Farther on, sor.io excellent petrified 110od. Our objective 
was a large cut whiP.h exposed a four foot bed of conl. A beautiful fault was 
observed on the westward end of the cut and·an attempt was Made to determine wheth
er the movement uas up, down, or horizontal, or n combination of nll three. Mr. 
Holdrcdge suggested that the material appeared to be older than Troutdale, and 
that it might bo Upper Eocene or Oligocene, correlating •1i th the Co'7li tz Group 
(Tejon of Upper Eocene) in Washington, or Engle Crock (Warrendale) of Cascade 
Locks. Treashcr located some fairly well preserved leaf fossils in the adjacent 
sediments and ru1 examination of tho rocks showed that it contained abundant mica 
and quartz. Members of the party scatterc-d to cig out their qu'lta of fossils, 
concretions, cool spocinens, an~ ns the pangs of hunger were caliing so loudly 
thnt they were audible, it was decided that perhaps we should discontinue our 
investigations for the present. Dr. Hodge and Dr. }[ayficld were laying plans to 
come back and examine this spot, so you may be ~uro that it was of d.ecided in
terest nnd ~portance • 

. Food occupied our attention for sor.ic tir.ie, in the cool shade ,a welcome relief 
fror.i the unshel tared blnzin[l sun which had begun to "bi tc " and redden arms and 
necks. Perhaps noses should also be mentioned but I nm informed that the well 
dressed lady novcr has. a red or shiny nose. 

< ' 

Harry then led us to a deposit of clay. A hunter, chasing some gnmo stumbloil 
onto this material, which wns worked for some tir.ic. The clhy uns used by pottery 
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plants in Vancouver anq ,Pg~t~and, bu~financial difficulttQs fo~cd them.into in
acti9n. The clay w~s reasonably free, from grtt, and gnvo th9 appearance of .n ben
tonitic clay,, E9onomic clay,doposits wore dm~cussod for 50~. tino by Dr._ Hodge 
anq Dr. Mayfielc1, ·and_ plenty·qf specimens 11ent into the "'!di'j;ty" bags for hone 
exanination, Tho cool clay-pit :11aB quite an attraction but it ur.s getting late· 
so we went back through Molalla to Drylnnd uhore ue saw an elephant tooth uhich 
had been found locally. A log bone had also boon unoorthed, but crunblod vrl:}en it 
was excavntolil. It was suggested that perhaps tho museum cor:Jr.1ittoe could.make 
arran{l;ements to secure this valuable specinen :for our museum. · 

' . . . . . 
• • • •t ' ! • I 

The party broke up at this'point and returned to Portland as their consc,cnco 
and sense of direction dictated. Tho society is indebted to Harry Clark for his 

" _,,. ·- I J 

well ,nrrangei! trip to this in tores ting area, which pcnni tted many new .ii!cas to be 
pres11ntod anc1 which uill call for addftional study. Dr. Hodge, Mayficlil, and Mr. 
Holdrcdge, and others arc also to be thanked for their contributions. Methinks 
we shall ~ear f:z:or.i this Molalla arsa anon. , 

'' 
(RCT) 

'. : ; J . DIAMO:t.llS IN AFRICA 
!' • ' • f • • • • 

Dianonds were first mined in India in very early tines. They were discovered 
in Brazil in tho early part of tho eighteenth century, They were discovered in 
South Africa in 1867, From that tine until 1914 South Africa produced about 26 
tons cf dirunonds, Dtnnonds are found in Sl1l£lll quantities in various other parts 
of the world. They arc found in tho Ural 'Mountains und in tho Uni toil States 
they aro'found in Georgia, North Carolina; Arkansas, California, Wisconsin, Colo
rado, Vireinia, Idaho and Oregon. In Africa they arc clso founil in Rhodesia, the 
Gold Const, Belgian Congo, J111gola and uhat was fo!Tlcrly Gorr.inn southnost Africa. 

Most occurrences @f dianonds are secondary concentrations in stream gravels 
or other sedimentary deposits but they have been reported found in pognntite veins 
in India and in poridotito in Arkansas. In Sonth Africa they aro found in large 
quantities in a brecciated pcridotitc but it is'not clearly shown that th9y ori
natod in this rock. They may have been picked up fron older formations pcnetrctod 
by the intrusive poridotito. ·· · ' 

Tho value of dinr~nds is duo to their scarcity, luster and hardness. They 
arc tho hardest known substance and have a specific c;ravity of 3.5. They have the 
property of:not being adhered to by water,· They nrc like grease in thct respect 
and it is possible to c0ncontrate then through heavier minerals on this account 
for they will fall through wcter faster than minerals having a higher specific 
grayity becaus9,.not being adhered to by'tho uator, 'tho wator offers loss re
sistenco to tho'pcssaGe ~f the diamond through it, . ' 

The largest stone'ever fonnd uas the Cuilinroi uoighinG 3105 carats or cbout 
1 I/3 potlnds. It was cut into' 105 "stenos" tho two l'argost' of nhich wcighon 516 
und 309 carats respectively. They arc the largest cut stones in oxtstunco. 
Other lnrge stones aro the Excelsior neighini:; 969 carats, tho Jubilee weighing 634 
carats .and tho· Ir.rporial woir,hing 457 carcts. · · 

Somo of tho inost famous st'cnes arc the Kohinoor uighing 186 cnrats, tho Orloff 
weighing 194 carats, tho Regent or Pitt wighing 137 carats, tho Faorcntino or tho 
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Grund Duke of TUscany weighing 133 carats, tho star.of tho·Sout~ found in Br;zil. 
and weighing 254 carats, the green dianonn of Dresden 11eighing 40 carats nnd the 
Deep Blue Hope Dianond from India rreighing 44 carats. _ .. . 

Diamonds were discovered in Belgian Congo and Angola about 1906 by a prospec
ting party sent out by a syndicate headed by the King of Belgium and a few other; 
Bwlgium capitalists and a group of J,mericans including Thomas F. Ryan, Daniel . ; 
Guggenheim, Harry Payne Whitney, John Hays Hammond and others. Development fol
lowed and when it was found that there uere commercial deposits production 17Ils 
started. Thodoposits wore found to be both rich and extensive and have been a 
source of revenue to the mmcrs. 

The diamonils arc found in the beds of tho streams in gravels and in gravel 
terraces bordering these streP.m valleys. They are also found in old stream gravels 
at the base of the Lubilash Formation of Triassic ago overlying Pro-Crunbrian · · : 
m.otam9rphics. Thoso Triassic streams came from the northrrost and may have gotten 
the aiaID.onds from the metillllOrphics or associated intrusives or from glacial deposits. 
The glaciation occurred in Pre-Cambrian time end in the late Carboniferous and the 
glaciers moved from a point near the Transvall to the north11est, 'l'he ice extended 
much farther to tho northnest than tho dip.mends ore non found. However the peri
doti to in nhich the dinmonas occur in South Africa is Cretaceous in nge and there
fore later than any glaciation and ca.'1Il.ot bo tho source of diamonds in J.ngola and -
Belgian Congo. 

Tho country in which tho diamonds occur is from 1000 to 1500 miles from the 
coast by tho route which mis available in 1923. It was roached by nay of the Congo 
River and its tributary the Kasei Ri vcr. Freight and passengers l<Ore transferred . 
to a narrow gage railroad at the mouth of tho Congo. This carried them over the ; 
mountainous country around the rapids in tho Congo to Stnnloy Pool. Hero they wore 
transferred to river boats which carried th~m about 500 miles up the Congo and 
Kasai Rivers to Kjoko Punda nhore they wore transferred to trucks or oimngons. 
This made transportntion slm; and expensive. 

I 
Tho country nas uovored with tall grass PJld scrubby brush except nlong the ·• 

streans where there wore patches of jungle. It \70s·a country of lorr rolling hills 
above which rose nn occnsionnl higher hill or monndnnock. rt received a heavy 
rainfall during tho period botuoen the latter port of September and tho latter 
part of April nnd 11as dry tho rest of the year. As a result of thcso rains the 
country was rrell natorcd a.~a large streruns crossed it from south to north every 
ferr miles. These stroEl.Ils hod cut down through tho Lubilash sediments and were 
entrenching themselves in the underlying motamorphics, 

The country rras inhabited by native nogroos and from these people tho labor 
for working tho diamond deposits was recruitec. Those people were very much like 
our o\70 southern negroes. They crune as volunteer uorkmen but they expected tho 
white man to look ofter their uolfare, protect them, settle their disputes, food . 
them and to be fair and truthful with them. If ho 17!ls neglectful of any of those I 
duties they woul~ not .remain in his employ. If properly handled they made excel
lent workmen but it was necessary for the white engineer to pro:perly orgrnizo them 
into crerrs and to give them constant supervision. Thcy_ncro paid nonthly in colon
ial currency end tho nonoy rras inr.iodiately spent for col!lmodotics such as clothing 
and salt nt tho corupany stores. lt rrcs necessrcry for the uhi to mnn to learn to 
speak the native lnneunge and to conduct }lis work in this language. 

In opening up the deposits along the smaller streOI'ls tho engineer found from 
two to six foot of overburden and. from n forr inches to three or four foot of gravel. 
The dianonds uero nll in tho e;ravol. He built nnshing and concentrating plnntu in_ 
which he used tr=ols, mechanical pnns, Hartz jigs encl joplin jigs. The concen
trates from tho mill were hand pickea by trained dinnond pickers. The dirnnonds 
uere then classified, counted, ueighod and every ten dnys sent in to hcadqucrteru 
by native r.iessengers. Thora r1as one white engineer to each rune and he 11as re
quired to buy and issue food, keep tine on all his rrorknen, direct and oversee all 
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mining operations, keep his own records of production, etc., make out reports at. 
regular intervals, train and direct his·own servants and look after the welfare 
of all natives employed on his nine.· He must train his own blacksMiths and car
penters and must saw all his o1'1:tl lumber with hand operated whipsows. If anything 
was broken he must devise some means of fixing it for it took many days to get 
supplies pr parts from headquarters and many months to get even tho smallest things 
l'rom Europe. Therefore tho engineer must bo adaptable to conditions that were 
utterly foreign to hin a!ld must be extremely resourcefUl in order to be.successful 
in his work.' 

The mines were nidely scattered and often it was many miles to another mine _ 
or group of 11hi to ncn. At first one uhi to man might be alone for months at a 
time with his mail coming only at intervals of three or four nooks but later, as 
moro development took place and as the :rainos wore enlarged there was usually from 
two to several white mon at each group of mines and transportation facilities 
between tho nines and tho headquarters' post were improved. 

Tho climate was tropical but the mines wore located at elevations of fron 
2COO to 3000 feet and tho heat did not booor.io excessive and the nights were 
usually cool enough to require a couple of blankets. While tho days nero not 
oxcossively hot yet there was rarely a day when the tenperature did not got above 
85 degrees and it was always necessary to \70ar a sun helmet to protect ones head 
from tho tropical sun. Evoryc:me who went there became infected with tropical 
malaria for it was impossible to prevent it but quinine, if used intelligently, 
usually kept the disease und-Or control.· Tse-tse flies, the carriers of tho 
dreadful sleeping sickness were present and it was impossible to keep from being 
bitten by them but in the district where the mines wore located loss than one 
percent of the flies were infootod and the chances of a white man getting the 
disease wore correspondingly remote. · 

Each tlhite man went out to Africa under a .contract which required him to re
main there two years. He rras required 'to work very hard under trying conditions 
an~ with little or no lllm.lsoment. Each man rrould produce from fifteen to tuonty 
thou•nnd carats during his term. Tho diamonds averaged about 10 stones to the 
carat and nothing uas savoli thot uas less than about one si~teenth of an inch in 
diameter. It was profitable to =rJc ·ground that produced as low as one half a 
carat per cubic meter. 

' BY Claire P. Holdredgo 

METEORITES 

BY J. Wimmer 

A meteor has beonilllfinod as a body of solid cosmic material, uhich coming from 
somewhere outside in space, enters t~o atmosphere of tho earth nnd passes through 
it with such speed that tho friction produced makes it incandescent. 

Calculations show that they are visible at an average height of 61 nrl.les. 
They are first seen at a height of'76 miles and vanish at a height ef 51 miles. 
Their average speed being about 27 nrl.los per second. When a meteor lands upon tho 
earth's surface it is knoun as a Meteorite. 

It is commonly believed that the temperature of a meteorite is oxtreme~y high 
.when it strikes the earth's surface. This h~wever is not the case, One meteorite 
observed immediately after it struck the earth•a surface in the month of July in 
Wisconsin had Ii covering of frost on its 'SU~face, 

, .. . I , \. I . , . 

I 
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We arc indebted to Eli Thomson, the noted American Engineer and Inventor. 
for the eX]Jlanation of tho temperature of meteorites that they ere not hot but 
cold when they strike the earth. 

His explanation is as follows: "If the velocity of a body is high as com
pared to that of tho earth, for example 30 miles per second, the resistance offered 
by the air in front of it may be groat enough to break it into fragments, while 
the high temperature given to the air compressed in front of it melts and vaporizes 
tho outer surface of tho meteor Slllld its fragments, Thus tho meteor is subjected 
to a highly heated blast of strongly compressed air. l1agnotic oxide of iron which 
is formed by this burning of tho metal in the oxygen of tho air, .is more fusible 
than tho iron, and is swept back from tho rapidly moving meteor as fast.as it is 
formed leaving a trail of incandescence behind the meteor. 

Tho energy appearing as heat is not transmitted to the body of the meteor as 
. such, but is disstpated in the air along with the oxide layer continuously formed. 

Before the meteor enters our atmosphere it has tho temperature of the sur
rounding space, that is absolute zero or -460 degrees Fah. 

Its flight through tho air lasts but a short timo so that the heat generated 
on tho outside, though intense, does not enter its interior." 

Meteorites arc classified as Sideritos or Iron Moteoritos, Aorolitos or stony 
Motoori tos and Sidoroli tes which consist of both iron and stone. 

Analysis of many motooritos indicates that they vary from pure iron to pure 
steno, so that tho above classification does not definitely differentiate between 
the various types, 

Iron meteorites contain a considerable amount of nickel and upon being 
polished show the curious Widmanstatton lines·. 

Meteoric iron is soft but ~xtromely tough and very difficult to cut, 

It was due to tho cutting of a meteorite a~ tho Washington Navy Yard that 
the idea of using iron-nickel alloy in battleship armor had its inception, 

So far only one death is attributed to meteorites; that was in 182? in India, 
A case is on record Tihore in 184? a forty pound meteorite crashed through a dwell
ing in.Bohemia frightening three sleepin& occupants and demolishing u part of the 
dwelling. · 

The characteristic general anpearance of an Aorolito is a thin black crust 
which covers it glossy like varnish, It is largely composed of oxide of iron 
and is always s!rengly magnetic, The crusted surface usually exhibits pits and 
hollows. These, cavities are explained by.tho burning out of certain more fusible 
substances during the meteors flight. Upon breaking the steno i$ is found to be 
comparatively fine grained and usually made up of crystalline lumps and globules 
and has a considerable amount of scattered iron throughout the mass in grains us 
large as bird shot. · 

.Analysis of metoori tes shmm that· twenty-seven of tho chemical elements, in.:: 
eluding argon ai:l,d helium have been found to be contained in them. Mony of the 
minerals found in them resemble tho terrestrial minerals of volc!lllic origin !llld 
some are peculiar nnd not found on the earth. 
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The Siderites are believed to have been ejected from tho sun or from a star. 
This opin'ion is based upon the fact that those Iriotooric irons r.re usually, '"soaked 
full," of occluded gases such as hydrogen, helium and carbon oxides._ Those gases 
could only havo boon absorbed by tho iron under a hot and dense' atmosphere satur
ated, with them - a condition existing only on tho sun or stars •. ,· 

• 
.Among tho many interesting and important discoveries of Geological significance 

in tho Oregon Country is tne Willamette Meteorite. I 

This meteorite was found rioar tho town of Willamette in tho nutumn of 1902~ 
by two woodsman, ,one of whom, Mr. Ellis Hughes, still lives in tho .immediate 
vicinity. . . I 

At tho time that this meteorite wos found it was considered as the third largest 
in tho world and the largest to bo found in tho United States, 

Its lenth was 10'-~"• breadth ~'-6" and height 4'-3".I Its weight was 15! 
tons. I 

Originally it was much larger as is evidenced by the largo cavities duo per
haps to terrostial erosion and solution as woll as a large quantity of flaked 
material surrounding tho body on tho surface of th-0 earth. I 

At tho timo of its discovery it was partially buried in tho earth with its 
base uppermost. -The projecting part being about 18 inches above tho earth's 
surface. Tho apex of tho truncated cone which it resembles was buried. 

Tho total circumferonco of the baso rms 25' -4". · 

Cavities ss large as 3' long and 10" to 15" across with an average depth of 
16" wore contained in the meteorite. Their widest opening was toward the apex of 
tho cone, i.e. in tho direction of flight. I 

It is said that this celestial visitor ropro~onts a fine exnn1ple of a·mnss 
escaping fracture and dissipation. On the forward side there wore hollows, pits 
and grooves, caused apparently by tho frictional effect of the air as it entered 
our atmosphere. I 

In this connection it might be intorestinf to note that at n spcedat' 20 
miles per second at a height of 10 miles, the'pressure oxortod on tho forward 
face of the body would bo approximately 3.5 tdns per cubic inch. This pressure 
would eosiiy tear auay the softer material which in all probability filled tho 
covi ties of the Willamette. I.reteori tc. I 

I 
The exact location •1here it wns found i1l in Clackamas County, T2S - RlE of 

Willamette Meridian Lat.45° 22'N - Long.122° 35• ·11. on a hillside, in a level 
area on tho north side of, and 3 miles above the mouth of the Tualatin River on 
the land formerly owned by the Portlnnd Lund Company. I . : . 

Mr. Hughes, assisted by his son moved the motoorito from.its original spot 
to his own land opprosimatoly throe-quarters of a mile auay. This operation 
began in August 1903 and too~ about three months of incessant toil. 

. I 
After the motoori te w~.s moved to its norr locc. ti on on Mr. Huc;ho• s form, rc

plovin proceedings woro instituted by tho owners~ of tho land upon t1hich it was 
found. After considerable delay nnd much litigation the meteorite uas bought 
by Mrs. William E. Dodge and 1906 presented to tho Jll!lerican Museum of Natural 

I 
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History, New York City whore it now rests. 
: ~ t 

. - This meteorite belongs to tho Octahedral group, division 56, The follmling 
arc. two analysis of its 'composition: 

Iron . 
Nickol 
Cobalt 
Phosphorous 

91,65 
?.ea 
0.21 
0,09 

OUT OF THE DAILY PRESS 
~********************* 

H, B. Shminky -

August 2, 1936 

91,46 
8.30 

A new machine ivontod by Dr. Charles Snowdon Piggott, of tho Carnegie Insti
tution, for tho purpose of obtaining sr.mples of enrth frc>m tho ocean floor, WIY 
prove that son level rras at l<'>ast 6000 feet loucr thrul nt present some five or ten 
million yours ago, 

Theoretically, if the continental shelves surrounding each of tho continents 
have been submorge1 for long nges and have been receiving sediments from the Tiatcr 
during that tine, they should have n smooth, oven surface Iii th all tho irregular.:. 
itios covered by a thick blnnkot of sands, muds r.nd oozes, 

Samples taken from our own continental shelf by Dr. Piggot' s device, show 
harder, consclidntcd reeks, some of Which nre fairly old nnd soma of 11hich are 
coarse grr.vols wh0se prosonco was IL'lsuspoctod in such depths nnd so far from 
shore, 

"From this evidt..nco," tho Carnegie Institution reports, "many geologists no11 
believe thnt the continental shelf nr.d the continentnl slope !'lore land areas only 
yesterday, geologically speaking. -- Orugnn Daily Journal. 

I 
Dr. Hodge hos told us repor.todly, tlmt tho Columbia River has n submerged 

chnnnel some 6000 foot bcl011 sea level off tho Oregon coast,-Editor, 

August 4, 1936 

Percy H. Bliss, hand of tho civil cni:;ineoring department of tho Oregon 
Institute of Technology, hns been nrmed as consulting engineer for the city of 
Taft's nou sower ~nd disposal plant. ]!r. Bliss nlso hnd chargo~f buildinr. n 
water sygtem fer the same city. Mr. Bliss is a member of our society. 

I ' 
• 

Pelfior' s comet is misbehaving, It lost its toil this morning, "No one 
knows ulmt happened," Dr. Otto Struve, diructor of Yerkes observatory, snid, 
in reporting tho tail's disappenrcnce. "Tho size of tho tail should seem to be 
cut down as tho comet approaches tho earth, ,but it should net disappear alto
gether," 

: 

. ' 

Mdro oa~thquakes 11ore reported frcm Hilton-Freerratcr today. No damnge Was , 
dona. 
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August 5, 1936 
I 

One of the fi~cst private libraries in tho stntc on mining nnd geology will 
soon be added to the 01-egon state college oampua library, according to an article 
from Corvallis, This collection consists of more than 1000 bolind volumes and 
several hundred unbound vol~nes, valued in excess of $2500,; and was the property 
of the late HiraI'l Dryer JllcClaskey of Ceyntral Point, Mr. McClaskoy was well known 
as an authority on f"Old, silver and qu~cksilver resources of the United states 
and the geolpgy and mineral resources Qf the Philippine islands, 

August 6, l93t' 

A 2300 mile horso trail from Canada to Mexico is to be cor.ipleted by the CCC 
boys this summer according to the United States forest service, rt 17111 traverse 
tho Cascade range through tho Ht, Baker, Snoqualnio and Columbia National Forests 
and Rainier national park in Washington. Xn Qrogon it will include tho present 
skyline trail doun the Cascades. In California it will follou tho Cascades and 
the Sierras including Lassen, Yosomi to and Sequoia national parks, Whet a geo
logical trip this nould rnoko. 

July 28, 1935 . 

Crmeron Baker aI'..d Sa'17Yor Rood Brockunior, members of a,rr. s. geological crel7 
rocking a survey of tho mineral and oil stratn in the Fort B•lknap Indian rosorva
tiou near Havre., Manteno, lost their lives in r. forest fire: 

. I 
J. troo, over throe fact in dic.mote;r nncl about 55 feet in length hi:.s been 

floating upright in Cri:.te:r Lnko for tlie pr.st six years, Rticlcs hold by the roots 
when a landslide hurled tho trco iuto tho uator, is given ns tho ronson. About 
fivo feet of tho top protrudes out of the untor. 

July 18, 1936 

The Spectator 
I 

': 
Earthquake tremors all around Oregon, but seldom more than a suggestion in 

Portland, as lost Tiodnosd('.y at 11 p.m. Re~son, magmntic cushion underlying this 
urea. We:itcrn Oregon is ~mmuno to T"i:!ffiLORS, as tho Spanish' term them. Ono adver
tising point we have n0t crabbed for pronotion 11ork. Vlhcn the city gets Council 
Crest, n seismot'raph (o!).rthquakc recorder) must be installed as n scientific fea
ture, n revenue producer. \'/hon qur.kos occur, •o cnn toll cpproxil'llltely uhore they 
nre, end advertise tho fact that Portland does not haYe that "disease". some 
civic-minded individual may resolve to sponsor tho seismograph, as n memorial to 
his fronily, or himself. 

.. 
It just ceno to our attention th<.t Portland Univcrsi ty 17111 give a course 

in Geology this yonr. Wo hope to have more to say about this course in our next 
Bulletin. 

"Start on tho minuto" Joo Wimmer for tho next throe weeks uill be doing some 
work in tho Blmi Mounteins in the vicinity of Bakc,r. knoning Joe ns wo do, r.e 
expoct on his return, to hoar something nbcut geology of thnt country, Ho may 
even havo a trip plnnnod, 
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. . 
!\IT. AD.hMS TRIP - SEPTEMBER 5, 61 7, 1936 

Leave from south entrance to Evergreen Hotel, Vancouver, Washington, 9 A.M., 
Saturday, September 5th. Over North Bank Highway, through Camas and Stevenson,· 
to Wind River, stop here to look over gravel deposit, Up Wind River to Carson, 
turn right to road marked Government Mineral Springs. Stop at Wind River suspen
sion bridge. TUrn right from this highway to road marked Guler, Goose Lake; This 
road is rather narrow and winding. Two miles past Race Track Guard Station, stop 
to stuily Big Lava Bad. stop at Goose Lake for lunch, and to see "fossil?" foot
prints and further etftdy iava bod. Continue trip. stop at Peterson Guard Station 
to inspect ice cave, and at Ice Caves Comp Ground. Near Guler.side trip to large 
lava cove used for a spud collar, Crunp at Guler. .After dinner, a short trip 
through Whi to Salmon volley. 

I 

Sunday, Sept, 6th, trip starts at 8 A.Ji.I. from Guler. Proceed to Peter$on 
Guard Station, turn right to Twin Buttes area, If the fire weather permits, we 
will go to Lewis River, Leave the cars, and hike i;-1 mile to fossil leaf beds, 
In case this trip is not allowed, will visit coal beds in vicinity of Steomboot 
lake, On way back, a stop nill be made at TVfin Buttes Lookout, to inspect tho 
Lookout and secure an idea of tho ph~siography of the country, Party will pro
ceed back to Guler at their cwn pace, as SGllle may wish to procure the famous Mt. 
Adams huckleberries, C!llllp at Guler. 

Monday, Sept, 7th, start 9 A.M. To Trout Lake (tomi), turn left to Mt, Adams, 
bound for Bird Creek Meadows. several stops will be made on the way to view fea
tures of interest. At Bird Creek Meadows, a study of glacial features, and a trip 
to the moraines, If feasible, those interested con hike 4 miles along timberline 
to Cold Creek camp and Morrison Creek. Others may drive around, At Morrison Creek, 
further study of Mt, Adruns volcanism and glaciation, Return to Guler to pick up 
equipment. Thence to town of Underwood, ruid over North Bank Highway to Portland, 
A stop will bo made to inspect thll "submerged forest", soon to be covered by 
Bonneville pool. 

llnY parties interested may make their own arrangements to climb Mt, Adams, 
instead of taking the scheduled trips. Inforr:l!:tion can be obtained at Guler 
relative to tho climb, Thero is a sulfur mine attempting to operate on the sum
mit, 

Accomodations may be obtainlld at Guler by writing J. E. Reynolds, Mt; Adams 
Lodge, Trout Leko, Washington, Ho hns tent cabins, equipped with bedding, $1.25 
per night for two, or $1.CC per night for one, Thcr!l is a connnunity kitchen ~or 
those nho in.sh to prepare their own meals. It is suggested that cooking utensils 
be taken along. Food may be purchased at Trout Lake, 1 mile down tho valley, ' 
Meals at tho Lodge are 5011' per each. Camping in tho campground is 25\l' per car, 
per night, There is a free camp ground at Guler, but it is not recnmmondod, 
Mako your reservations early, as Labor Dey is a big day for tho Mt, Adams CC'Untry. 

i 
Distance i:ovored in the '!J;ree days, from Portlimd and return sh,>uld not ex

ceed 40fl miles, and nill probably be nearer 300. Gas and oil can be obtained at 
Carsen and at Guler, 
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LECTURES 

Sept. 11, 1936 (Friday) - Dr. Arthur c. Jones uill address tho Society on "The 
Uses of Minerals in Iiodicino", It uill bE? very interest
ing to learn how the ingenuity of man has:discovor11d and 
extracted medicinal substances from tho crust of tho 
earth. 

Sept. 25, 1936 (Friday) - Ail'. Donald K. MacKay >l'ill address the members of tho 
Society on the "Geology or· tho Groat Smoley National 
Park", we arc glad to wclconBMr, MacKay to Portland. 

sept, 2?, 1936 (sunday) 

Ho is the resident Geologist for the National Park 
service, Ho has rccuntly spent considerablu time in tho 
region of the Groat &:icky Mountains in ·ronnos1100 and 
North Carolina, uhere tho Geologica1 Field Tiork has 
just recently been completed. Tho lecture will bo 
supplemented by.very interesting.slide illustrations. 

. . ~· } 

. ' ' . 
- Mt, Hoocl b11ried fp:i:ests and Little Crater Luke, etc. · 

Leader: J, R. Collins. 

Oct, 10-11, l936(Sat. &.'sun.)-Nerth end· south sides o:f Lower Columbi'a River. 
Louder: Claire Holdro1lgo. · -' .. -. 

Oct. 25, 1936 (SUnday) - Eagle. C>0ek, , . : - · : .. . ·" 
Leadc.r:-._J'oseph Wi.1llll10r; .. , .. .. 

t. ·, .. •, . : . .,: 
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OBJECTS OF THE SOCIETY 

( l) To pro vi do facilities for members oi' the Society to study geology, par
ticularly the geology of tho Oregon Country. 

(2) Tho establishment and l!laintonance of a library and museum of geological 
works, maps and specimens. 

(3) The encouragement of goo~ogical study among amn;eurs. 

(4) The support nnd proinotlon of geologic investigation in tho Oregon· Country. 

(5) The designation, preservation nnd interpretation of important geologic 
features of tho Oregon Country. 

( 6) Tho development' .of" tho mental capaci tics Of '.i. ts· members in tho study of · 
geology and the promotion of bettor acquaintance' and closer association be
tr.oen those ongagod in tho above subjects. 

C.ARAV.llN il!ID TRAIL RULES 

In the main our trips have gone along smoothly. The ferr hitches wore per
haps duo to new members of our society-not being able to follorr the ccr ahead. 
wo would suggest the conmittce having charge of stickers get a new supply so now 
members could have some and othor members could replace tho fndod ones they now 
display on rear car window. 

Below we JtOts a few simple rules for caravan and trail, which if everyone 
follows, will tend to make trips more onjouablo: 

Be at tho starting place ns promptly as possible; some of our trips re
quire considorablo driving cnd no must .move out promptly if we are to cover 
tho territory scouted. 

Our trip leader of tho day will be in tho first car. Tho driver of tho 
next car not only follows tho car ahead but is directly responsible for tho car 
following. If for any reason tho car behind stops, the oar nhoad is supposed 
to stop to render assistance, if necessary - thu&, uhon ono stops all stop, 

• Arriving at tho point of interest, the load car drives far enough past 
tho place· whore the lecture will be given so that cars in the center of tho 
caravan will be at about the point wher~ tho locturo will be given. 

When the load car drives off tho pavement and stops, all succocdinp, cnrs 
do likowiso and park as near as possible, bumpor to bumper. 

In order that as little time as possible will be lost between the time 
tho cars stop and tho lecture beeins, members should assemble as soon as 
possible. 

At each lecture tho approximate time alloned to explore the region will 
be stated • o.J.so, uhero our next stop will be made 

A few brief rules of the trail - rules which are observed by all users 
of woodland trails - arc given belou in tho prdor "or their importance and 
should be followed as closely as possible. 

·:..2-

'. 



: 

' 

4. Be careful of :fires at all times. 

5. Do not mar trees, pull up shrubs, :flowers, etc. 

If we keep to these simple rules :for caravan and trails, we can 
ward to some enjoyable and instructive trips this coming season. 

I 
look :for-

1. 
- - - - - I 

. I . 
Dr. Edfiln· E. Osgood, Assistant Professor of Bio-Chemistry and Medicine, 

University of Oregon Medical School,- Discoverer of the Method :for Artificial 
Ropr9duction of Human Blood Cells, spoke over KOIN August 19th on Northivest 
Neighbor Progrsm. 

WAS IBERE AN EARTHQUAKE IN MILTON-FREEWAT!!R AREA BEFORE THE RECENT SHAJ'.'E? 
. . , I 

J. Tracy Barton, Attorney' at Law, Tho nallcs, Oi-cgon, thinks such an earth~ 
quake could be authenticated. Ho lived in that section :from 1890 unti1'191o·and 
his Mother's :fsmily, the Shumways, still live there. If necessary :for proof, he 
is very sure that any number of affidavits could bo secured, showing that an 
earthquake occurred there at somo time prior to 1895. He thinks it was' in the . (' ... 
•sos. His Mother, her two sisters 1 hor Mother, and A. R. (lhumuay, his uncle, 
will, ho is sure, have very clear memories o:f this. so :far as ho knows, there 
wore no scientific agencies for the recording of such phenomena at tho time of 
this quake. ' . , , 

I 
He has often hoard his :fsmily recount that tho dishes uore badly shaken on 

tho shelves and some, he believes, fell to tho floor, and pictures :foll o:f:f tho 
11alls. One old man by the name of "Sam Vancil" thought a dog 11as under' his bod 
and arose :for tho purpose of chasing it out. j 

Ho believes, thcro:foro, that this is at least tho second earthquake in that 
section nithin tho memory of tho present residents. 

IOCAL GEOIOGIST SEES NO NEED FOR ALAR!.! OVER EARTH TREMORS 

East Oregonian; August .. 5• 1936 

By Major Jay T • .Arneson, Pondloto~ Jloblogist. ' · 
' . ~· 

I -

U\natilla county residents need :feel no undue concern over tho :frequent earth 
shocks that have been taking place in tho cast end of tho county. It is not like
ly that any more severe shocks will bo felt, although numerous minor shocks may 
be oxporicnccd duo to settling after tho original slip. 
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.. 
The t+ouble wil+ be, foUlJ.q, .. no qoubt, somewhere in the triangl!'l between Walla 

Walla, Weston and Tollgate. Somewhere in this region will be found a mountain 
standing upon a sloping film of volcanic aiilor other porous material--a clear 
line of demarkation between separate lava flows. This porous material, becoming 
moistened by ground waters seeping into it forms an insecure base for the mass 
above. • •I • ' . , . 

During tho past several years ther0 has been a marked shortage of moisture, 
tho water table in the rocks being dried up over large areas. This would permit 
of a slight settli~ and._.thi:;i. se~tling, however :>light, might causfl a fracture 
sufficient to loosen a iargc mass of rock already resting in a strained position. 
This year there has.been ~n abundanqe of moisture in the mountain~ and the water 
table has been replenished "so.that. springs dried up for several years are again 
flowing, ' · · 

Some of this water scops far into the rocks, requiring weeks,. or even months 
to reach its goal.. and i.t,,J,~, some of this ground wator1 seeping through, a dried up 
water voin which helped tho loosened llll\Ss to slip ~hus causing the earthquake 
whicl). disturbed, Pendleton.'.nnd. most of Uinri.thla county on the night of July 15. 

• ~ I , ,, , ' •,, ~ 1 • • ' 

The many subsequent minor shocks that have been experienced arc tho result 
of a gradual settling of tho loosened mass and will continue with diminishing 
intensity until the angle of repose has been ranched, 

Cm;i ti~~-'. iike Helix, Mil ton ~nd Fre~water; ··bcl~g ·buil t .. ~~on~· nllu:tial 
deposits, feel these disturbances more pronounced than do co~nities built 
upo,n more solid footings. · ' ' ·· 1 

•• • • • 

. . • . I, 

In similar fashion to' that described above, a large' side hill on upper 
McKay crook slid out in April, 1923, causing considerable excitement among resi
dents of the vicin~ty. In this case the hill, standing on an, insecure footing 
and being very stoop, collapsed'and slid outward leaving a crevass eight feet 
wide at tho upper side of tho movement. Many who visited tho'scone beliovod that 
it was the result of an explosion'df gasses of some sort, but as a matter of ~act, 
tho peculiar odor present was duo to friction, tho rocks being scraped against 
one another under great pressure, 

- . 
NEAHK.ArlNIE BEACH 'ffiIP 

August 8-9, 1936 . ': 
Thanks to the efforts of Mrs. Poppleton we had ono of the best bonfire 

sessions that we have over enjoyed. · 

Mrs .Anderson and Mr. Alley who have lived'ifi ~he Nohaiem Valley for around 
fifty years gave interesoing talks comparing the oJd days when they first camo to 
the valley with tho present; Thon there wcro no 'stores nearer than Tillamook 
which was a three day journey there and back and no~ they drive do11ll in less than 
an hour. They received their mail' once a week by 'ti carrier who traveled most of 
tho way from, Seaside on the beach and hµd.mnny narrow osG~pos from storms and 
high tides, · ' ' · · · · 

When we 
far away had 

,1 ,: • 

arrived at iiaiizeni ta'.vro' heard. of. a, pot;ificd ·.skull which a lady not 
found and o:f course ou'r •curiosity was· arou·sed as to its nature. We 
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asked 1!rs. Lane if it would be possible for us to see this skull. She very kind
ly phoned to the lady and asked her to bring her find to tho meeting that night, 
.Anthropologists Duvis und Wade hold u post-mortem over the "skull" and then pro
nounced it a conglomerate uhich had tuken that odd shape; a decision that uns 
very unpopular uith the owner.· I 

' ' 

Wilson K. Pirr;ir favored us m. th a very intc.Jrosting talk about the coast 
Ind inns before tho advent of the uhi to mrui. Ho oxplnincd irt dotnil hon tho 
!ndie.ns mado their cc.noes that were so ucll balanced and so soa\7orthy that they 
uould go out in them seventy five miles from land hunting whales. Ho also in
formed us tlmt thci fomous clipper ships '7ere patterned nftor those Indian canoes. 
He also gave an interesting account of the way Indinns killed tho 11halos ~nd ~ 
brought them to shore by using inflated bladders to keep tho whale from 'sinking, 

-- Ho told of their buriGJ. customs and tho ir suporsti tions in regard to tho dead, . . I 
He ·pictured tho .early Const Indif'.ns before the smnilpox scourge of 1??8 as 

being tho finest type of Indian mentally and physically on tho .AJ:Jcricnn continent, 
a race of people who constructed enormous houses sovornl hundred foot long, '7ho 
rroro 1.iasters of many arts and who "ore very wealthy from tho stPndpoint of tho 
Indian, a fur different typo from their degenerate doscendnnts 11ho acquirc.d all 
tho vices of thci uhi to pooplo and none of their virtues. I 

I 

1·1rs. Poppleton told the story of the boos v.ax ship nnd tho buried treasure 
on Nouhkahnie Mountain and those of us uho arrived early enough tnspectod tho 
large chunks of bces•1nx in the U•ne Realostnte office nnd the :rest of tho his-
torical exhibit thoro, . · .. · 

' '1 
Colonel Travis told of tho 

through Arch Capo and suggostod 
in order to !llllke this tunncil c.s 

engineering difficulties in In<'.king tho tunnel 
that the engineers need plenty of morcl'support 

I snfo as n ronduny tunnel should bu. · ! . 
SUnday morning uo drove uround Nenhkalh~io Mountcin to tho ond or tho road 

nnd then '7alkod dml'.l to Short Sand Bench which has boon donated by the omier to 
tho stnto for n state park. We then climbed tho stoop cliff nbovo the beach nnd 
hiked out to Fl'.'.lcon Point and thon back to tho cars and lunch by the ecol spring 
that comes deim from the mountain at this end of tho rend. wo here favored by 
ideal weather during tho uhol9 stay at.tho beach. We missed Loo Simon's flower 
talk and we missed tho professional g<;ologists. 

Harry Jennison 

FACETED PEBBLES 

W·Jntworth, Chester K. 

Chink-Faceting; a New Process of Pobble-Shnping: 
pp. 260-26?, 5 figs., 1 table, 1925, 

Journnl of Geology, v, 33, 

I 
Chink-fnccting is n muns hero applied for the first timo to the localized 

grinding of fncots on the aurfc.cos cf pebbles and eobblos which arc lodged in 
chinks of vnrious shapes nnd sizes on rocky benches. Tho pebbles are lodged in 
these crovibes in such n l7f!Y that they aro free to mcvc to mid fro to Q slight 
extent; but not to escape, undor a continual notion <'f tho waves, The process 
takes place beth betuoon tho boulders of a stable boulder b·ench nm~ in cracks mid 
grooves of the bod reek of projecting headlands·, and dovulopos pebbles of dis
tinctive form, Gives oxrunplo from Eawaii, #1??2A, "The most remarkable facet on 
this pebble is ccncavo, 35xl8 mm. an~ :1~h_n_dopth of 4 mm. j 

I 



CRESCENT LAKE AIID VICINITY .. 
. ' 

As a result of a three day trip some of the geological features of Cres-
cent Lake and vicinity were noted by the writer. Crescent Lake lies just east 
of the sumnit of the Cascade Mountains in the drainage of the Deschutes River 
and at the foot of tho southeast slope of Diamond Peak. It is 123 miles from 
Portland to Eugene, 44 miles from Eugene to Oakridge and from Oakridge to Cres
cent Lake it is 47 miles by way of, the Middle Fork of tho Willamette and about " 
tho' same distance by way of Salt Creek. Both roads can be covered by automobile 

. but both are forest roads most of tho way and are therofore'slow •. However the 
return trip 'from Crescent Lake to Eugena by way· of Salt Creek was llBde in a 
J.i ttlo ovel' three hours. , ... . . · · · 

From Eugene to tho Simpson Creek on tho Upper Middle Fork, a distance of 
about sixty nine miles, one socs many exposures of andositic and basaltic lava 
anQ. andositic tuff and agglomerate. These are mostly of eligoeene and/or Mio
cwne age but some may be as old as Eocene. The dip in general soG!llS to be 
easterly an.d since the direction of travel is southeasterly it would seem that 
ono ,VTould bi; coming continually _ontci 'younger and. younger beds. · If so· there is 
a great thickness of Oligocene :.. Miocene rocks in this area nost of which are 
volcanics. 

" 
About 10 miles from Eµgone th~· .road clilll)s to and follo11s a ridge called 

Pleasant Hill. This ridge 'is largely gravel and is probably tho renmant of an 
old valley fill. Just after passing the village of Doxtor, about 18 miles from 
Eugene, tho road crosses another ridge between Lost Creek and tho Willronotte 
river where similar grovels ore exposed in the road cut. As ono follows the 
road on up tho southwest side of tho ri vor othor terrace deposits of gravel and 
sands are seen. some of these contain angular I:JUtorial and may be of glacial 
origin. From 35 to 38 miles from Eugene tho river flows through a narrow canyon, 
called Black Canyon, at tho upper end of which is Point Lookout, a dnmsite in
vestigated by tho Corps of Engineers in their Willamette Valley Flood Control 
survey. .A.b0ve this tho valley 11idens and forms on excellent storngo basin behind 
any dam that might be built at Point Lookout. Tho rood crosses tho river nbout 
40 miles from Eugene and thorafter runs on tho northeast side. Just below this 
bridgo the North Fork River on ters the Willomotto 11hile just ab'ovo Oakridge Salmon, 
Salt, and !!ills Crooks enter. All riso near tho summit of tho Cascades and flow 
wostorly to their confluence with tho Willnmotto. Oakridge lies in the broad 
vnlloy of tho Willamette above tho Block Canyon. Tho vnlloy hns been portly 
filled with grnvol end sand nnd some of tho fill hns been removed lonving some 
beautiful terraces. Abovo Hills Crook tho volley becomes narrow ngnin affording 
11.nothor domsitc above which tho valley' is wider ngein. From Hills Crook to 
Sim,.,son Crook there nro only e fou small stro<.r.ls entering tho river from tho east 
siuo and the river runs almost due north. ·Most of tho rocks arc nndosi tic flows 
and agglomerates which appear to dip easterly. 

Abovo Simpson Crook much younger rocks are to bo seen. They are lavas of . 
tho Cascade Andosite sorios~ Hero tho slopes of tho ~enyon unlls nro loss steep' 
but tho vnlloy bottom is narrower and tho roed begins to climb. It pusses an · 
occasional smell marsh Ol' dry lake bed, pnssos the Rogdon Rnnch Ranger Station, 
crosses Suift Crook and Indigo Crook and at Emigrant Camp starts to climb totho 
•summit of tho Cascades from nn elevation of about 2700 foot. Indigo Crook is 
unique in that it is a good sized creek but all comes from tho ground inn series 
of largo springs a few hundred foot abovo tho rood. Its 11atcr is much colder, than 
that of streams that have run over tho ground f0r longer dis'tances. From Emigrant 
C!llll]J the climb is stcody until tho summit oi" the range is roached at an elevation 
of about 5400 foot. Tho .road thon,fqllon:i across tho su=it passing S1JIDD!it I.like 
nnd many small lnkos nlld ponds. JJ.l of thqso appear to be of glacial origin and 
tho entire topography appears to lu\vo tho some r>rigi·n·; Tho Douglas fir 'or the 
11estorn slope of tho Cascade's· gives uay to acrubb~' pines nnd other alpine forms. 
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I 
There are no streams of any size and the surface of the ground is covered with 
volcanic ash with here and there a few rocks protruding through.it. The s\llllllJit 
is quite broad and it is not until one begins ta ·a:ppro'ach Crescent Lake' that any 
appreciable amount of elevatic;in is lost. • .. 

Approaching the lake one can see a large valley on the left which seems to · 
head at the east foot of Diamond Peak, which is duo north of tho point where the 
road.crosses the summit.about throe or r~ur miles, and run southeasterly and east
erly. The road finally doscen~s into this valley and on the descent a fine view 
of Crescent Lake is obtained. It lies in tho lower end of the valley and is form
ed by the te:r;minal moraine of the. glac.ier . that carved the valley. · The valley in 
its cntirciy is horse shoe.shaped with the open end to tho north and thus the· 
.lake curves to the north for it occupies the eastern side of tho horse shoo. 

I ... ' ' ,• • "' 

The road follows around the so~th ·a~d east side~ 
0

of. tho lake' to ·tho outlet 
at the north end where there is a modern camp with 'SElVoral cabins and n lodge or 
hote~. East_ of the south end of the' horse shoe is Odell Butte, a pcrfo~t cone 
and probably composed of cinders •. On the inside of the horse shoe arc Rod Top 
Mountnin and Lake'v;lew Mountain, two peeks on a single mountain or double· peeked 
mountain. This double'mountain is a cinder pile modified by extrusive flows. 
Ono of the flows came down to the south and entere~ the upper. end of the lake. 
A J!ii!nant of it forms an island in tho lake near the upper end. j 

A boat trip was made up the lake "to this island and some very extraorunnw 
geological phenomena observed. Tho main part of tho island is 'formed·o~ e vesicu
lar andesi tic lava and the surface is clearly grooved by glt:'.cial action~ The 
center of the island is capped by a !0 foot thickness of more porous nnd more· 

, basic lava v1hich is a remnant of the flow from Rod 'Top. The glacial striae on 
the underlying rock run under this flow while the top of the flow is also striated. 
It is quite clear that the flow occurred during tho glaciation or during an inter-
glacial epoc. I 

Tho same valley in which Crescent Lake _lios extends farther to the .'northeast 
and is occupiod by Davis Leko. This lnko "as formed by tho vnlley geing dnmmcd 
by a lava flow from Davis Peak which lies to tho east of it. From tho south end 
of the lake the course of tho flow can bo soon quite plainly. Tho outlet from 
the lake is bcnonth tho lava nnd the >rater does not appear for perhaps n mile 
after it leaves the lake. . . . . . . I 

North'of the Lake Vi~w and Rad Top is Odell Lake. It lies in a vnlloy that 
is similar in shape to that in uhich Crescent Lake lies but is curved in the op
posite direction. Tho Gonoral rCiationship of those two valleys appears to be that 
.of a glacier that 11as divi'dod by Lakeview; Mountain ns the glacier descended' from 
Dinmond Ponk. After uniting again east of Lnkeview Mountain the glacier, flowed 
northeaatorly. Directly oaat bf tho north. end of' Crescent. Lake is Royco,.Mountain 
and between it and Davis Mountain is Hamner Butte, Northeast of Odell Lake aro 
Maklaka Mountain and Maiden Peak·. Thus th~ ice which came around to the north of 
Lakeview Mountain was turned easterly by tho two latter end made to join with that 
from tho south side which was diverted northerly by Odell Butte, But soine of tho 
ice which came around tho south side of Lakeview went out through the gcp between 
Odell Butte and Royce Mountain.nnd the outlet of Crescent Lnko now flows out through 
that gap ~nd joins tho Little Deschutes. The outlet of Odell Lak~ runs into Davis 

Lake; · · "' . . , I 
With respect to Crescent Lake it should bo mentfoned thnt just oust of the 

island whore the glnci~l strine ar'o so woll exposed there is said to be a deep, 
crater-like hoio that is only two or thrc)o hundred ro'et in diameter and yet is 
several hundred feet deeper than tho adjacent lake bottom,' If this hole actually 
exists it is evidence of e volcanic blow-out 'since tho glacier abandoned' tho valley. 
Most of the country around those lakes is covered vr.tth a threo foot' layer of.vol
canic ash and cinders beneath-which arc glacial deposits, some of which ore beau
tifully exposed in road cuts,· and these point to post-glacial volcanic activity in 
the region. ..'?. I 



. . 
Leaving Crescent Lake to return te Oakridge by tho Salt Creek route tho 

rood follcma the gl.ncii:l vnllcy to the co.st on,d. of Odell Lo.kc, skirts the north 
shore of this lnke and then crossos rho sunnnit r.nd pl1Ulgcs steeply dorm tho 
western slope of the Ccsco.des~ soon nfter tho slll11!'lit is crossed the flora chr.nges 
back to the Douglas fir type hgain, the v9leunic ash nnd cinders disappear r.nd 
much typicnl Cascade andesi to is seen. ·.About a mile from the rood is snlt Creek 
Fells whore this creek mnke's a long single drop. These fo.lls uere not v"isi tad 
but from what 110.s seen of the geology of tho reg.ion from tho rood it seams likely 

• I 
that the falls mark tho point uhoro the strorJU crosses 'tho contact betueen the 
younger andositos c.nd the older lavas ond pgglomorntcis"of the nostern Cnscodes. .. . 

--:. !'~ 
Only a small thickness of beds resembling the Columbia River Basalt were 

seen. A little was seen on the Upper Midale Fork of the Willamette just bolou 
Simpson Creek and some more uas seen on salt Creek not fo.r belou the falls. 

1.iost of the territory traversed is covered by three u.s.c.s. Topographic 
Shoots. They are Waldo Lake, Diamond Lake and Mo.iden Pel.'.k. 

Another feature of interest observed on the trip was Gou Horn Peak. This 
'peak lies south of Diamond Peak end southeast of Crescent Leko. The "Co11 Horn" 
itself seems to be a volcanic plug or neck. A deep cunyon runs olmost throe 
fourths of the 11ay aro1Uld it and appears·· to have been· caused by n blow-Out aro1Uld 

.the "north, east and south sides of the neck. On the wost the top of the neck is 
the top of n slope coming up from the west. Tho neck is tilted so that it loans 
perceptibly to tho southeast. 

By Claire Holdrcdt;0 

RECREATION GUIDES ISSUED BY THE U. S. FOREST SERVICE 

Many of our membership nppenr not to be mmro of the exceedingly interesting 
recreational guides thnt nrc issued free to tho public by the U. s. Forest service. 
These lllllY be obtained by calling nt tho Forest Service offices in the Post Office 
at Bronduny end Glisnn. 

The following is a short sunmo.ry of a typical guide; knmm as No. 33 - Fre
mont Recrention Aron - Fremont National Forest, This pamphlet consists of eleven 
full size mimoogrnph po.gos plus a full page rno.p. Tho map in itself is n pictur-· 
esquo story of the area containing in detail all roads, trail~, lookout stations, 
camps, clcvntions, historical data, etc. Nino of the po.gos arc replete uith in
formation as to tho forest, forest servic stations, recreational features, rarest 
camps and camp grounds, forest mnnnors, fishing, all game and other anil1lllls nnd 
birds of tho region are listed by nruno.· Houcvcr, of particular interest are tho 
remarks on geology nnd archaeology uhich ere quoted bolo11 in full. 

GEDIDGY 

The geological history end features of the country present mnny interesting 
problems calling for careful end 1Ulhurricd study by a competent and well trained 
geologist to correctly interpret them. As a short and rough outline it mny be' 
said that millions of years ago, in tho Miocene ngo, the country uns covered by 
tho groat Columbia lavn flow. Later by colllC cataclysmic subtcrroninn nction this 
thick lava crust was shattered and sections of it uphonved, tilted, or dropped 
down, forming many great fault sec.rps with corresponding depressions nt their bnses 
which later became lakes. JJ.ong the cast shora cf Lake Abort 25 miles north of 
Lakeview is tho Abort Rim, rising a sheer 2000 foot und shouing 800 feet of supcr
impo scd lavas layer upon layer, This is one of tho largest exposed faults in the 

-"ll'tlrld. The Yellowstone Cutoff Highuay hugs its base. In tho succoe~ing geologic 
age, tho Pliocene, the basins uero fill~d with uate~, forming mnny large lakes. 
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Goose Lake for example was about 12 by 50 miles in area, and hundreds of feet 
deep. The climate at this time was very mild and many camels, rhinos, 'etc. roamed 
the country between the lakes. · But the climil:te gradually became colder and drier 
and the lakes shrank or disappeared, and then tho Pleistocene age crept on with 
its perpetual ice and snow mantling the highlands, and with local glaciers creeping 
into tho valleys. Eventually, 10, or 20, or 30 thousand years ago, the ice was 
mail.ting faster than it was formed, and !'! tremendous ~oµnt of water was poured into 
the lake basins, carrying ,\'lith it an enormous amount of.sand, gravel and crushed 
rock and filling the bnsins hundreds of foot doop--some of them to' practically 
complete extinction of the lake, During the tilllEl of tho ico the lava cap in many 
places was entirely 'romovod and the original land surface exposed, In such loca
tions, where it has bo'en buried in the mud of lakes of some moro ancient time, 

. there i& ~P be found much petrified wood of various spocies 1 some of it betutifully 
. · agatized, and oven stumps still 1n place, /,nother interosting feature that should 

not be ptissod up is 'tho numerous hot springs. several of those are l.ocatcd along 
tha highway vii thin throe miles of Lakeview. The best known end most spectacular 

·is :at tlie' Hot Springs·· Hotel throe miles north of t01m. This consists of .several 
large cristal clear boiling springs, one of which is an active geyser shooting 
water and steam h±gh into tho air at intervals of about 50 seconds. Those hot 
waters well up from unknown depths out of tho groat fault crack at tho base of the 
escnr:i>ment bounding tho Goose Lake on the east. A secqnd.hot spring and bathing 

· pool· is located two miles south of, Li>.keview, and a third on the highway 7 miles 
north of Paisley on the shore of SUmmor Lnko. i 

There is evidonce•that 
over a long period of time, 
tation, 

the Lake Country·has been growing progressively drier 
with, of course, occasional ups and downs of precipi-

1 
Anyone interested in diversified and st,iki~g geological features may find 

much to occupy his ~ir.io in thia field. · i 

ARCHAJ!DIDGY . · ' · . . :·: . -' 
.~J' '{' ·: ';. •!."_ r."1 • ·: ;' 

JJ.most anywhere in tho present dry vnlloys, around tho shores of existing 
lakes, and around the rims of long since extinct lakes may be found in profusion 
tho comping sitos and stono and bone artifacts of n people uho inhabit od the 
country in great numbers and for a length of time qui to probably spanning tho . 
poriod from tho opening of tho valleys following tho recession of the ice up to 
but a few centuries ago, Those people were hunters, subsisting on wild game and 
t,ho myripds .of •1ater birds, together with wild roots such as Camas and 1-.:pc:rr that 
wore plentiful in the swampy lands around the 1akes. This people loft·a groat 
many "writings" in the form of potroglyphs OT, perh'1ps· tho most recent, picto
,graphs,, cut or painted on the rocks, which nro not fully intelligible to us. So, 
far as now knonn these pictures tell no connected story, but serve merely to record 
'the wanderings of the different bands or clans, or the exploits of individuals. 
Perhaps nowhere in the uorld have obsidian arrow points, spoar heads, knives, etc., 
been found in such numbers or in such oxquisite perfection of workmnnship. At 
Lukeviow, at Silver L!'.ke, and at Fort Rock are to be seen collootions running in
to thousands of perfect spocimens picked up locally, in addition to innumerable 
smaller collections horo and there. The Indians found here by tho earliost uhite 
settlers did not posses; this'nrt and disclaimed any knowledge Of the makers, 
IJl!lreJ.y attributing tho.rel~cs hazily to "some other people~ Skeletal remains, 

: often found very well pros'ervod in the dry s!lnd dunes, seem to indicate tuo dis-
, t ' ' 

tinct .types, one 17ith n vory.10w-browed brutish profile. eertain it is that many 
people passed thi~ '.vay ~-- Who~ .,V/hence? When?· V{hy? Where? All remain to bo ans
wored. The evidence is plentiful; tho trail br6ad but dim with age, Along this 
line .thero is.much of .. intoro,st, to, be soon, uhethor by the tcyman wi~h perhaps only 
a little knowledge.on tho supjoct; one' of n scientific turn of mind accustomed·to 

·put t'79 .and two togothori.or one 11ith sUfficiont, s,cientific. training knowledge, 
and background to onable him to make a systc.matic an() sci_ent~fic study of tho prob-

• ' ' • • 1, ' lem before the evidence becomes still further obli tcrated by the mere' "relic hunters•; 
..... -.- _ _ _ By F. s. Olnino I 
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N:JRTH PACIFIC COAST 

From Coast and Geodetic Survey Bulletin 

The SURYJ!:¥0R, A. M. Sobieralski, camna.nding, arrived at Dutch Harbor, Alaska, 
on May 17. Work on preparing the VIIIDCAT :for launching was ~n progress as report
ed on May 19. It was planned to establish camps :for :field work as soon as weather 
conditions improved. En route :from Seattle, Washington, a dead-reckoning line o:f 
soundings ~as carried along the :fi:fty-eighth parallel, across the Gul:f o:f JJ.aska. 

The DISCOVERER, Jock Senior COllllllOD.ding, arrived nt Dutch Harbor, Alaska, on 
May 21. The HELI.AN'IHUS was launched and equipment in storage was taken aboard. 
The DISCOVERER proceeded to the working grounds eastward o:f Unimak Pnss on May 
28. A triangulation scheme around Snnak Islands and on the wost shore o:f Ikatan 
reninsula is to be established at the :first o:f the season. LP.tor tho triangulation 
CODJlection with Krenitzin Island scheme will be attempted. 

The EXPIDRER, G. C. J'ones collll1lE\nding, was engnged on combined surveys in upper 
sections o:f PUget Sound, Washington. These include Squnxin Island, Eld'ond Hender
son Inlets, Donn Passage, and Tacoma Harbor. Tllo triangulation parties, two topo
graphic parties and ono hydrographic party wore operated. The EXPIDRER anchored 
in Peale Passage, a central location :for tho project. 

Tho WESTDAHL, H. Arnold Karo'co:rnmD.nding~ completed surveys in o section o:f 
Gastineau Channel betwaon Ready Bullion Crock P.nd Douglas Bridge. On J'une 5 
the WESTIJAHL sailed :for Haili.cs; arriving June 6 to take up the trinngulotion o:f 
Chilcat Inlet in cooperation t1ith the I~ternntional Boundary Commission. 

Robert w. Knox continued surveys o:f the lower roach o:f the Columbia River 
in the localities o:f Cape Disappointment, Aldrich Point, Oregon, and Longvicm, 
Washington. 

McArthur, Lewis A. 

Putting the Snows o:f Mt, Hood to Work 
pp, 483 - 485, 5 pls., June 15, 1923) OrU 

(Journal o:f Electricity, v. 
oren ... 

50, no. 12, 

l. description o:f the Povmrdule plruit o:f the Paci:fic Poller and Light Company. 
Water :from tho glaciers o:f Mt, Hood is utilized to develop approximately 9,000 
h. p. o:f energy. (ROT) 

Uc Kitrick, William Ernest. 

The Geology o:f tho Suplee Paleozoic Series o:f Control Oregon: (Oregon State 
Agriculturnl College Thesis, 6 :figs., 2 maps, January, 1934,) OrCn 

Physiography; topography, physiographic subsections (North, Central, c.nd 
South drainage). Structure; evidence :for ruitilinol structure, :folding, relation
ships, jointing and :faulting. strntigrnphy;·limostones, sandstones and grits, 
comglomcrates and cherts, igneous. Economic geology; limestone and petroleum 
(possibility o:f using limestone in cement industry P.nd ns n :fertilizer i:f trnns
portotion :facilities t1ere developed)~ The possibility o:f Petroleum is remote be
cause o:f many joints through which tho petroleum might leak out, nnd the lack o:f 
present evidence that such a condition did oxist. Geplogic history, sU11JDl£lry, 
maps, end bibliography. (JVK) 
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-·:.::•:OUT OF THE DAILY PRESS 
********************** 

. ' Ha B~· Schnrlnky 

< • 
BURIED FOREST LOCATED 

I 
.. Giant Trees ~wept Under Lava Flow - Bend, Oregon - Special to Oregonian, Au-

gust 17, 1926. I 
. I 

Under lava flows which,' untold ages ago capped the Crooked River country, a 
fore~t of giant trees, probably redwoods, has been found about two and a half 
miles south of Prineville, it was learned hereyesterday. One of the huge slabs 
of mineralized wood weighs several tons, and as reconstructed, was from a tree 
probably twenty feet in diameter. One of ·the most interesting renmants of the 
ancient forest is tho stump of a big tree still in plnoe. The land on which the 
petrified forest has been found is owned by Judge Brink of Prineville who plans 
some day to convert tho forty-two aero tract into a park. 

PREHISTORIC CITY FOUND IN DESERT 
I 

Anthopologist says Discovery Sensational - Lynch, Nebraska - AP to Oregonian 
Juno 28, 1936. ' · : · I ' 

Dr. Earl H. Bell, University of Nebraska anthropologist, said Friday ho and 
eight students had unearthed near Lynch what probably 1ms the largcst"prchistoric 
city in North fJOOrioa. ' · I 

Tho primitive sottlemo~t, described By Dr. Boll as "one of the most' sensation
al s.ites ever fo.um;t in this country,". uas located beneath the sands of an ancient 
dosert. Tho anthropologist snid tho discovery indicated a miduestern agricultural 
civilization flourished "possibly 4000 years ago. 11 

I 

• . i 

The first excavations indicntod tho city wns three miles long and a half mile 
wide, and largo sections evidently uorc inhabited densely. Remains unoovorod in
cluded carbonized cars of corn, large and smnll beans c.nd squash. Thero also are 
pioocs of pottery largo enough to hold half a bushel of produce • 

. PE'IBIFIED TREE M.t..Y PROVE FOREST STOOD IN REGION 

Washington US - Oregon Daily Journal, Juno 28, 1936. 

Disoovorios, coupled uith mysteries 11ore disclosed in recent reports from 
Petrified Forest Nationnl 1.!onumont, Arizona, according to Ji.. E. Demc.rny', acting 
director of tho nationnl pnrk service. I 

I 
1fu.ny scientists have long maintained the theory that those fOI'lOus trees, 

ehr.ngod by tho slou !llchemy of time and nature into logs of onyx, jasper end 
chalcedony, crone to their final resting plnco in tho eroded plo.toaus of Arizona 
only after drifting for long d~stunces.in the prehistoric s~ns. I 

Exception to this theory has recently boon discovered by nn excavation by 
CCC enrollees r1ho brought to li.ght tho bnso of n tree apparently upright nnd in 
place where it grew in the Chinlc shr..les millions of years r:go. Tho tree trunk 
has been exposed for some 15 foot and gives every evidence that its root structure 
is still in place. I 

.. This supports tho theory hold by another school of scientific investigation 
tbp.t tho, trees grow in close proximity to tho present petrified forest.' Several 
other stumps with partial root structure· a~d standing in nn upright position hnvo 
been located. 
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MASTODON TEETH FouNn IN TUNNEL 

Yakima, Washington - special to Oregonian, June 22, 1936, 

The discovery of mastodon teeth in the'Roza tunnel, ?00 feet from the entrance, 
where the worlonen have just struck basalt, is proving of great scientific interest. 

· Sheldon L. Glover, geologist at Washington state college, and Harold E. Cul
ver, supervisor of geology, hastened "to.Yakima on receipt of a telegram from c. E, 
Crownover, engineer in charge of Roza construction. 

The teeth are tho only woli~presorved animal remains over found in tho Ellens
burg formation, which covers a largo portion of tho state~ Glover took the teeth 
and a portion of tho tusk to Pullman, whore they will bo soaked in oil and then 
shellacked to preserve them. 

Tho tooth and bones wore found embedded in clay, thought to be part of an 
old marsh where the mastodon had boggo(l down. 

COLUMBIA DUNES TREASURE HOUSE 

Tho Dalles, Oregon - AP .to Orogon.ian, June 22, 1935. 

Discoveries of antiquities in highway excavations led to tho belief today 
that sand dunes of tho Columbia gorge hold rich scientific treasures of relics 
devised by prehistoric pooplo. 

A varied collection of artifacts gathered by contractors building a new 
crossing over tho Union Pacific railway on tho Old Oregon Trail highway near Big 
Eddy reposed in maintenance quarters of-the state highway department here. 

The relics, many ruined by a heavy power scraper, were about five feet under
ground, Tho remains df an ancient camp fire was found along with a stone pot 
made in the form of a turtle and a number of rock bowls ornamented by otchod or 
scalloped edges or by grooved lines extending vertically outside, 

CITIZENS PETITION LAKE REFLOODING 

Klamath Falls, Oregon - Special to Oregonian, July 26, 1935. 

The Klamath County Chamber of Connnerco directors hnve instructed a committco 
to define the chamber• s atti tudo· toward' the Lower Klamc.th lake dust nuisance, 
Cliff A. Dunn heads tho connnittoe, 

The action wc.s taken after members of the Morrill Service club reported they 
had obtained hundreds of signers for a petition favoring flooding the lower lake 
to rid tho district of the dust that billows up from that dry basin when the wind 
blows in certain directions. The Morrill petitions nill be sent to members of 
congress. 

Reflooding Issue Recurrent 
Reflooding of Lower Klll\l!l!)th ~akp 1s ~ question that hus come up 

since tho lake was drained for reclrunation purposes rnnny years ago. 
was described by tho late President Theodore Roosevelt as one of the 
est bird sanctuaries, 

repeatedly 
Lower KlOlllD.th 
world' great-

After draining the charge was made by conservnticnists nnd wild-life enthu
siasts that it had proved worthless for ngriculturnl purposes, in sharp contrnst 
to nearby TUle lake, one of the richest bvsins in tho country. Various problems, 
such as water sources, vested rights, etc., now nrc involved in the rcflooding 
question. 
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REVIEWS 

OREGON OUT OF DOORS 

. The Mazama Club of Portland has published interesting and informative bro
chures on two of Oregons greatest scenic and geologic wonders, viz., Mount Hood 
{1920) and Crater Lake (1922). Neither publication can be considered as recent; 
but both contain articles which should be of interest to many members of the 
Geological society of the Oregon Country. I 

Mount Hood (121 pages, 19 plates); The geology of Mount Hood and its envi
rons is discussed in simple, readable s.tyle by Ira A. Williams. Williani J,; Fin
loy• s article on "Birds and Animals around Mount Hood," with 7 photographs, and 
M. W, Gorman' s "Flora of Mount Hood, 11 are valuable references for any one inter
ested in those subjects. In "Mount Hood in Modern Times," Richard ;r, G~ace 
sketches the history of the n10untain from its discovery and naming by'Lioutenant 
Broughton in 1792, to the organization of the Mazamas 102 years later, including 
the gory record of some early (fictitious) climbs. Other articles give [ndian 

I 

legends, origin of place names, and personal sketches of wollknown pioneer climb-

1 

ers. 

The general sot-up of this little 
I brochure is tho same as that of the companion volume on Mount Hood. The charac-
' 

Crater Lake (124 pages, 38 pleates): 

tor of the contribution can well be judged by a partial list of titles and au-
thors: 

National Park Status of Crater Lake 
Common Wild Flowers of Crater Lake National Park 
Somo Notes of the Goology pf Crater Lake 
Wild Life in Crater Lnko Park 
Place Names 
Legends 

1 

- Stephen T. JV.ether 
- Albert R. sweetser 
- Ira A. Willirans 
- Alex Sparrow I 
- William G. Stoel 
- o. c. Applegate 

William c. steel 
Fish of Crater Lake - Ben c. Sheldon 
Tho Lady of tho woods - Anne Shannon :Monroe 

Tho Mazames have rendered a renl service to Oregon nature lovers byl, col-
lecting in those volumes a readable group of scientific articles by famous 
authors. Of special interest to members of the Society is tho fact that' tho 
introduction for each was written by our fellow-member, Dr. w. D. Smith.I 

Anyone wishing to obtain copies of either see Kenneth N. Phillips. 

K. N. P. 

Mc Adio, Alexander Goorgo, 

Catalogue of Earthquakes on tho Pacific Const 1897-1906 (Smithsonic.n Mis
cellaneous Collections, v. 491 ·11.rticla 5, no. 1721, pp. 9,10,29,36,44, 1907) 
WaU OrP orea · I . 

P. 9, September 27, 1897 light shock at Olympia. P. 10, Doc. 6, 1897, slight 
shock at Forest Grove, P. 29, Doc. 2, 1902, Kerby, !!light; Dec, 4, 1902, Hood R. 
p. 36, March 16, 1904, Seattle, intensity III; nnd in general over western Wcsh
ington. p, 44, ;ran. 2, 1906, Spok~ne, light shock. 

{RCT) 
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Sept. 25, 1936 (Fridey) 

Oct. 9, 1936 (Fridey) 

Oct, 23, 1936 (Friday) 

LECTURES 

- Mr, Donald K. Mackay will address the members of the 
Society on the "Geology of the Great &noky National 
Park''. We are glad to welcome Mr. Mackay to Portland. 
He is the resident Geologist for the National' Park 
Service. He has recently spent considerable time in 
the region of the Great Smoky Mountains in ~ennessee 
and North Carolina, where the Geological Field ~ork 
has just recently been completed. The lecture will 
be supplemented by very interesting slide illustra-
tions. . I 
Miss Isa Botten of .the Beaumont School (imture Study) 
will show exhibits obtained in her travels this sum-
mer. 

1 

- Mr. A. W, Hancock of the Society will give informally 
his "Observations on the Upper Deschutes". 1 

- Mr. F. P. Keen of the Department of EntomoloJ with the 
U. S. Forest Service will give an ad.dress on "'Tree 
Rings as Indicative of Periods of Percipitation". 

TRIPS 

Sept. 27 1 1936 (Sunday) - Mt. Hood buried forests and Little Crater Lake, etc. 
Leader: J, R. Collins. I 

Oct.lO-ll,l936(Sat.&Sun.)-North and South sides of Lower Columbia River. 
Leader: Claire Holdredge. 

Oct. 25, 1936 (Sundey) - Eagle Creek. 
Lead.or: Joseph Winnner, 
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LAWRENCE A MCNARY lived a life of unselfishness and usefulness. Ho found 

a warm place in the hearts of ~is many friends. As an attorney ho served the 

people of this community and state with ability and integrity. As a mombor of 

tho Geological Society of the Oregon Country, ho gave liberally of his time and 

talent in fu~thering tho aims and purposes of the Society, and endeared himself 

to all members of the Society. Since the formation of tho Society he has serv-
. . 

od as Hi~torian, and rendered faithful service in that capacity, as well as 

tnking an active interest in other affairs of the Society. 

On A~st 26, 1936, Divine Providence, in its Infinite Wisdom, saw fit to 

take him from our midst. In his death, the Society has lost a most useful and 

beloved membe~, the community has lost a staunch and honorable citizen, his 

fmnily a kind and loving husband and brother. 

Of a happy disposition a..~d ever ready to be of service to his friends, 

he endeared himself to ma..~y throughout the community. 

BE IT THEREFO.~ RESOLV3D TH.AT this Executive Committee of the Geologi-

cal Society of the Oregon Country, on behalf of tho Society, extends heart-

felt sympathy to the members of his family in their bereavement, and orders 

that a copy of this Memorial Resolution be sent to them 
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MINERALS IN MEDICINE 

. Presented before the Geological Society of the Oregon Country October.11, 
1936. · : . .. . I 

. Substances which b<ive strong tastes or odors have always attracted the atten
tion of primitive man and he lias 1ieen prone to think all such distasteful sub
stances to bo medicinal. .ADything which has aecmod sour, bitter, nausoant or 
queer has promptly boon tried out for it's thorapoutic effect on whatovor disease 
happened to nil tho family or friends of the solf-appointcd,doctor •. Through this' 
''kill-or-=e" tcchnic of expcri!llontation mankind has lea.med a groat 'deal about 
the medicinaJ.·villuc of certain minerals and their derivatives •. Surgeons have found 
somo minerals of use in the preparation of plnstors, ointments for wounds, and 
antiseptic powders; the plaster of Paris cast is famili:ir to everyone in these 
days of o.utomobiles o.nd motorcycles. Tho dill,gllOstician pours lo.rge (l)ll()unts of· · 
barium sulpho.to mixture down the protesting digestive tracts of innumerable 
patients in order to learn by tho x-ray what ails said viscera. Tho screen which 
he uses in the ll\YSterious do.rk room is made of calcium tungstate (Ca wo4) and 
barium platine-cyanido, which fluoresce under x-rays. T'ne skin specialist ha.s 
a whole series of mineral and metallic preparations with which to heal the itching. 
skins which are presented to }:iim. In brief, no physicien could practice ,long· with
out the help of minerals in medicine, This treatise lllllSt necessarily be incom-

' ploto because of the numbers of minerals used in medical treatment, and lllllil;)' deriva-
tives lllllSt be omitted entirely. It has seemed best to approach tho problem first 
from tho historical vi.ewpoint, tho~ to treat of t)le minorols used today. I An al
pho.beti.co.l or pharmacological catalogue would fall short of tho mark sot for this 
contribution, which is to interest the reader in the general relations of miners.
logy to medicine. 

. ' Historical 
. . 

Primitive lilrol ho.s been a nature worshipper tho world over, Ho hns personi-
fied rocks, hills and a:Pringa, and has attributed magl.co.l powers to alntist every 
thing and substance on and within the earth. -Tho oelief in the rnodicinol virtues 
of ll!allY things followed most naturally. Substances which signified or pertained 
to a totem or god wore used in a ritual wey, o.nd thus some of the minerals were 
found to oe offoctive in treatment of disease,through efforts of priests and 
medicine rnon, Pigments such ns helllO.tito, limonite, ochre, orpimont, cinnabar, 
malachite, reolgar, stionite and carbon might bo claimed to have ho.d. medicinal 
value when daubed in appropriately hor~ible streaks and patterns over tho· bodies 
of dancing, howling medicine men, wno have exorcisod tho 1deoona 1 out of ii:uail
ing po.tients from tho davm of mind down to the present day •. Evon Neanderthal man 
is said to have used earth containing oxide of. iron in a cerooonial wey, fmd Cro
magnon man of the later old !!tone age.. (Aurignacian time) mat have attributed 
great religious and magical powers to pigt;Jents, which he mixed in profusion from 
colored earths, Medicine and magie'were almost interchangeable terms in (hose 
far-off d<lys, if we may judge froo the ideas of the old stone age peoples, of to
day; and psjcho-therapy is far from out of vogue in this enlightened civilization 
of ours, though the practitioner now usually dispenses with the tom-tor.:i and the 
paint. · I 

Savage man was not entirely dependent on the tribal wizard for surcease 
from'distress, He sought out so::ie reoedies for himself, Mineral springs, es
pecially hot springs, oecame icporto.nt places for the cave man, for they ho.d the 
•rheumatism' then as now, as proven oy arthritic spurs and thickenings on ancient 
bones. Mud may have been smeared on en a,;ing warrior 1JJ. torso by his anxious r.io.te, 
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or some keen-witted priest may have originated the idea of mud packs, but muck 
from almost every bog in Europe has figured in the therapy of arthritis from the 
time of the Irish giants to the present day. It is probable that certain ions: 
from the dissolved acids of mineral salts in the muds actually are absorbed in 
sufficient concentration to produce thora:poutic results in some oases, and radon 
or other emama.tion products are also present in small amounts in some mineral 
springs which have been sources of riru.d from tho old stone age to now, 

Hot springs no doubt caused greater healing by virtue of their heat than 
through mineral solutes, of which more will be noted later. It is certain that 
all primitives value and guard saline springs, not only because a salt lick or. 
spring is usually a good hunting location, but because they use tho salts for 
medicinal and food value. ' It is certain that certain medicinal virtues of miner
als wore learned by the !J€6-old trial and error methods of primitive man long 
before history began, and that this knowledge has been handed down encased in a 
mass of folk-lore and superstition which persists to this very day, 

The Egyptians developed the use of minerals and metals in medicine to' a wide 
extent through the efforts of the priesthood, and of physicians who wore of priest.;,_: 
ly lineage. The ancient Ebers papyrus lists over sovon hundred medicinal prepare-

" tions, among which are mentioned salts and oxidoo of antimony, lead and copper,· 
Kaolin ond calcium carbonate were used internally for relief of intestinal com.
plaints, and as powders for treatment of wounds and skin diseases, The noble 
metals wore valued for their magical powers, as were precious gems, Dl1d wre effec
·tive then as now. Someone has said that there is nothing which can relieve tho 
mel®cholia of a spoiled young lady quite so well as a fine diamond bracelet! 

::Sabylonion medicine was not so specialized as was that of Egypt, where there 
was a physician for each organ and part of the body. Instead, persons who were 
ill were taken out to tho side of the highwa.v, where passing travelers might Darry 
to suggest somo remedy. The Greeks were more scientific, and the teachings of 
Hippocrates were a-remarkable advance over the hazy notions of his contemporaries, 
Mineral waters, calcium carbonate, ferric oxide, magnesium sulphate and other 
salines wore well known, and o;pplied with quite modern ideas as to their actions. 
Iron was administered in the form of the oxide, seciured by allowing a sword to . 
rust in water which tho patient was later caused to drink as a potion. This wo.s 
supposed to convey the strength and keenness of the ll'WOrd to the ono uho quaffed 
the rusty draught, Mercury was used as a purifier, and to confer quickness upon 
the recipient, tiny amounts of the metallic mercury being used. Tho latter metal 
was sacred to Horn:es (the Mercury of the Latins), and each god '.7as special deity 
ruling over some special drug, while .Apollo was concerned with all healing, Aes
culapius was his son, and was in active charge of medicine and physicians, Tho 
word phar~on meant drug, also poison and poisoner, and it was used to refer to 
a purification process by means of some agent, person or animal used as a scape
goat. It is still on apt expression in some of it' a ancient uses ! 

The Roman school of medicine was really a branch of the Greek school. Galen 
laid e.1!lhasis on herbal preparations rather than on minerals. Ho did, however, 
use ointments in which were included clays, powdered calcium carbonate, bone ashes, 
and mercury, iron and their oxides. 

Mediaeval practices wero largely superstitious, tinctured with blind follow
ing of fragmentary excerpts from the writings of Hippocrates, Galen a'1d other 
authorities. The alchemists discovered tho oxides of numerous metals in thoir 
search for means to transcute base octals into gold, and physicians adapted some 
of these to their use as drugs. Arsenic was introduced in this way, and locoed 



large as a handy and efficacious poison di.iring the· tinie of the Borgi.as. Phos
phorua. was also chiefly important as a poison, and lead likewise was popular 
because the slowness of it's action gave the poisoner time enc~ to reiiove sus-· 
picion .from himself. Paracelsus, a clever super-mountebank of the early renais
sance (1493 - 1541), popularized antimony in such a way that it was used by the 
profession for several centuries,· to the great damage of :!:nnuliierable trusting 
patients, to whom it did more harm than good. Mercury was· used to the point of 
salivation and kidney damage in the treatment of syphilis, and sulphur was used 
extensively inside and out in the elementary form for 'purification• and as a 
powdered dressing on wounds. Rich p'eople 1 s children were treated for phthisic 
and rickets with pearls powdered and given in dilute wine or vinegar, but the 
children of the poor were dosed with pulverized shells from the sea shore. Many 
gems were administered in solution· or powder form, as Were IlIUIIlll\Y bones, because 
of their magical healing qualities, and one priest-physician lists. sixty rooks 
which are important because of their marvelous healing properties. The names.of 
these rocks unfortunately were not recorded, so we are at a loss to know ;·1hich 
rocks are so efficacious', · I 

The search after truth and the upset of tradition and authority in,the fields 
of medical learning gradually led to adoption of the experimental mothod in ·this · 
old art of healing, and science slowly replaced superstition following the renais
sance. We have gradually learned something of 'the actions of drugs, though the 
science of pharmacology is still quite young.· Minerals have perhaps conn to 
occupy a less in:portant place in medicine, but a surprising number are used as 
they occur in nature, while purified forms and synthetic derivatives are legion. 

. . I -. 
The mineral constituents of the human body IDIJY well be considered as a pre

lude to a discussion of mineral cl.rugs. Calcium occurs in the 'bones ohi£lflY as 
calcium carbonate and dicaloium phosphate, in almost the ea.mo proportions as 
these salts appear in apatite, and there is an averi.ge of over 1 kilogram ( t110 
and a third pounds) in an a.d.ult of 150 pounds. Phosphorus ia an essential element 
of every cell, but 70 to 75 per cent occurs in the bone, and there are about 670 
gm. of elementary phosphorus in the averBGe adult body. It exists as salts or 
esters of orthophosphoric acid and is found in nucleic a¢i·d~: Phosphorus in com
bination as Na2HP04 (SCJ%) and Na(or K)H2P04 (~) is a most important buffer in 
ilhe blood, tending to maintain the acid-base bolonoe· within 'very close limits. 
Magnesium forms a small but important constitue!1t o:(', "the 'body, chiefly fo'und in 
the muscles in the pl1oportion of 21 mgm. per 100 gm.' o.f muscle, and a small . 
amount in the bones as Mg3(P04)2 Md MgC03. Sodium nnd potassium are, of. course, 
essential clements, the sodium mainl:1· dissolved in body fluids as the chloride, 
the po,tassium almost entirely combined in tissue cells. They play a part in 
maintenance of osmotic pressure, neutrality and irritability. Chlorine 1 is chief
ly in oombfoation as sodium chloride, and is important in maintenance of osmotic 
equilibrium. Sulphur is most widely distributed in organic combination;with 
proteins, is rui essential part of the bile snl ts, and appears in the lipids of 
the central nervous system. lt can only be utilized by the body when in com
bination in amino acids of protein. Iron is a small but highly important element 
in the body, only about 4. 5 gm. in the ad.ult, chiefly in organic combination in 
hemoglobin, the oxygen carrieT of the blood. It is a buffer, is associated with 
cell growth, and excess iron is stored in tho livor. Iodine is chiefly:oombined 
with protein in the secretion of· the thyroid glMd, thyroxi;1, and has to· do with 
control of oxidations and body growth. Rare elements found in the bO'dy: include 
ml.lilganese, which has to do l7i th reproduction and lactation, cop:ger, which may 
act as Q catalyst, zinc, nii:kol, alumil1um, oobal t, silicon, bromine and fluorine. 
A man is worth about ninety-two cants on tho open market, if onere wore'to place 
values on tho mineral co'nstituonts of his body. This statement may be disturbing 

' 
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to some, but it is really only another proof that the whoie is greater than the .. ' . sum of.it 1 s parts, 

Medicinal Minera1s 

s~· many coniliounds and derivatives of minerals· are used in m~dici~e today 
that it is impossible to mention more than a few important ones. We ~ill confine 
our attention mainly. to minerals used as such .. without details as to synthetic 
compounds or. their pharma.ceutfoal actions, Also, the technical ,applications of 
many mineral products in use in the clinical and histological laboratories. would 
leiad so far a;t'ield as to· prohibit more than mention of soire m0ro important ones. 
Classlfication according to tl\e ·chemical grouping of the· periodic table lends it
self ,better to our purpose than would a pharmacological list. 

: f . i . " 
Tl!e alkalis occur in nature as halides, chiefly tho chlorides or carbonates 

of sodium, po,tassium and lithium, ·Halite, or rock sait, may .be cons;dored as· 
medicinal, since it enters into many pharmaceutical preparations, and is essential 
to the boay. Many mineral waters contain salt in addi'tion to sodium sulphate, and 
the latter is the chief active ingredient of certain popular mineral waters. It 
crystallizes as Na2S04,lOH20, wh'1ch is commonly known as Glaubor 1 s salt and to'the 
mineralogist as mirabili te, and· the physiological effect is too familiar to re
quire cor.ment, Lithium carbonate· 'is said to be contained in "lithian waters, which 
wore popular during the past decades a.s ncu;es n for rheumatism and gouty disorders, 
.Analyses show that there is very little lithium in those waters, but some firms 
add it, though the real medicinal effect of lithia. water is a catharsis due to 
magnesium and cil.lcium bicarbonates, Sodium carbonate is found in high concentra
tion in some saline lake waters which are used for the treatmint of arthritis as 
paths, and trona, which is the double salt Na2C03,Na HC03.2H20, is a source of soda 
bicarbonate which figures as a most important alkalinizeir, a.nd in the treatment of 
peptic ulcer, as well as for application to mucous meil\br.9.nes as a. wash or gargle, 
Nitrates.of both potassium and sodium are found free ·a.nd are used to reduce blood 
pressure, ' ' 

The alkaline earth group includes c'alcium, strontium"and barium, as well as 
radium, Calcium chloride is present in many mineral waters; and has an action 
similar to Glauber • s salts, Calcium carbonate, which occurs as calcite, 'lime
stone, marble and in shell conglomerates; is widely used in powder form as an 
ant-acid and for tho relief of intestinal disturbances, while tho surgeons oc
casionally use it a.s an ingrlildient in surgical dusting powders, and the derma-. 
tologist includes it in many drying,soothing lotions, It is injected intra
venously as an aid to coagulation of blood in hemorrhage, Calcium sulphate is 
found in tho fo~ of anhydrite and gypsum,,7hichisthe hydrated form, Gypsum is 
partially dehydrated to make plaster of Paris, which is most essential in the 
making of plaster casts which are so popular in this age of automobiles, The 
calcium snl t of lactic acid and di"calcium phosphate a.re of the utmost importance 
in medicine, but cannot be dealt with because of lack of space, Strontium min
erals have no place in medicine, 

Earium is chiefly important as -an opaque medium with which tho ga~tro-intes
tinal tract is visualized by the x-roy, Earite is the sulphate, and pccurs quite 
widely,. This, in purified form, is the salt used in roontgenology. Tons of 
barium sulphate .are no doubt ingested daily by patients in offices and hospi tale 
throughout tho land, and this mineral looms largo in importance to doctor and 
sufferer alike, · 

Radium is unique in the fact that it emits alpha. (helium nuclei) and beta 



particles (electrons) and gamma rays, and that it continues to do so at the same 
rate, regardless of the chemical state of the element. Pitchblende or uraninite 
is the coIIllDJn mineral source of radium, carnoti te and autunite are less important 
sources'. A massive ainoiint of the ore is necessary for ·the production of a tiny 
quantity of radium, which occurs in nature in the form of oxides and is dispensed 
commercially as the sulphate. The uses of radium in treatment of malignBnt and 
pre-malignant growths would form a long, romantic story in themselves, and all 
mankind may well thank the Curies for their contribution to science, and to the 
world.· Radio-active waters have been claimed to be of great usefulness in the 
treatment of numerous diseases, particularly arthritis, and are widely used in 
Europe. The emanation, radon, is the active ingredient of such waters, and this 
loses its radio-activity in a short time, so these waters cannot be stored for · 
any length of time. Baths and mud packs made with radon waters are used' extern-

' ally, and steam from the same water is introduced into heate~ rooms where patients 
inhale the emanation. Introduction of even very amaJ.l amounts of the salts of 
radium into the system causes slow but intense pathological changes in the body, 
finally leading to death. The water from Warm Springe, Oregon, is mildly radio
active. I, 

Magnesium, zinc and mercury are classified with j;he alkaline earth ~etals, 
and minerals containing them are widely used in medicine, though cadmium; of the 
same family, is not. Mqgneaium chloride is found in solution in many mineral 
waters of the saLine type, and acts as a cathartic. It is anti-spasmodic,and 
is used in moist packs as a soothing application. Epsom sol ts are so called 
because they occur in the mineral springs of Epsom, England, and are found out 
of solution only in arid areas in old laka beds as the dry Mgso4.H20. The sul
phate has the same uses as the chloride, and is also given by hypodermic for ' 
it 1s general relaxant effect on muscle aod it 1s action as a mild anaesthetic. 
This use in obstetrical practice is becoming more general, and the spasms of · 
spasmophilia and tetany may be relieved by the same method. Magnesite (Mg003), 
the simple oxide, is used as such in powdered form along with soda in the 
treatment of peptic ulcer. because of it•s highly anti-acid effect and also 
because it combats the constipating action of calcium carbonate which is also 
prescribed as an anti-acid. Hydrated magnesium oxide is the well-known and 
popular •milk. of magnesi~_'. . . I 

Zinc has a styptic or astringent effect on body cells, and is toxic in 
large amounts, though the actio~ is slow. The carbonate is used in: dusting 
powder on wounds or skin lesions, and it occurs as smi thsoni te. Zinci te occurs 
with willemite;.it is.the oxide of zinc, which is.used widely in ointments and. 
lotions for it's mild astringent ~1d ger1:1icid.Bl effect on skin lesions. Calamine 
is a hydrated zinc silicate (H2Zn2Si05) which is the chief ingredient of, a stan
dard lotion, calamine lotion; it is applied to many different typos of irritatiye 
skin lesions. Zinc salts o..~d steerates are 1'1811 kown in hospital and nursery. 

. I 
Mercury occurs as the free metal, hence may be mentioned as a minerpi and 

it has wide-spread uses in medicine. It is incorporated in ointments for local 
germicidal and parasiticidal effect, and as an anti-syphilitic because it is 
absorb~d through the skin. It is mixed with chalk as mistura cum cretae, or gray 

• powder to be given internally for laxative effect, but this use is not popular 
because· of the dnnger of poi~oning or kidney dronage. The blue mass' pill: of 
former years was just a diff~rent preparation of meta,llic mercury. Mercurous 
chloride is calomel, a rat~er rare mineral, but a very ~ommon inclusion ,in the 
doctor's bag up to the past quarter century. The old dictum of "1:1ercur~ followed 
by salts" was almost universally applied for almost every ailment which affected 



mankind over a period of three or four hun(ired years. _ W.ell may we. thank the···'.· 
pharmacologists who have caused the abandonment of this violent catharsis a::r·a·. 
routine l Ciilllll.'tliU-, . the ini.lphide, W!!\I .us«:'.d by primi tivf;l lllai;l as a pigment, so i.t" 
might be menti6neq as a therapeutic.mineral if used as a paint on the visage of 
the medicine man, It is, of course, the chief source of compercial mercury, and 
occ:urs in quite large deposits in the: Qregon country. -Mercury is combined in a· 
large number of prepared phaiiia.ceuticals for both ant:i-sYPhilitic use and.to pro
duce _increased urine production in some types of nephritis. The garish splashes 
of red color.on abraded knee~ attest tho popular use of msrc:ury ~n-combination 
with the. an1lino dye, eosin, as a germicide. Perhaps we< are &till in need of a 
touch of psychoth~rapy, as were our not-too-distant forb~ars of the paleolithic. 
age,. 17itl\ their pots,.of ochre, hematite and cinnabar. " · .. ·.. . . 

• ' ' • • • • I ~ ~ I • ' ' 

Copper, silyer and gold l What a triad 'these· form in ·the. history of mankind! 
They were all prized 

0

by the Ezyptians as having a _rpost pot(jnt magical effect on 
many ailments, 'and. w~re asail(l;ned to various gods whose deity was supposed to be· 
'resident in the metals, To Ra, the sun god, belonged the golden·metal, and. ancient 
"inen sought in the.wilds of Siberia, the tropical· jungles of south central. .Africa 
and the isles of barbarian Britain for this life-giving symbol of the great sun 
god, S;i.lvor was a· symbol of the moon, and was considered a cur-e ,for ·lunacy down 
~o the p~t.century, since the moon (luna) was supposed to cause insanity. What 
was more .logical than ._to reason that the lunar metal might qring back the fleet~ 
ing reason7 · .... , 

. . 
Copper might be said to have figured in medicine first o.s the native metal' 

in the form of a scalpel of sorts, with which tho earliest surgeons perfor!ll)d 
such operations as incision of absoossos, removal of arrows from flesh wounds, 
and cutting for stone (cystotomy), which latt~r is known to have been done in 
early times. Malachite (euco3.cu(OH)2) and azurite (20uco3.Cu(OH)2) were probab-
11 used by priest-physicia.~s as pigments in Neolithic times, but have no modern 
use in medicine. The Arcbians knew how to make the sul.phato, blue vi triol7 which 
they used as o. caustic orgl. emetic a.!1d which they l,ntro,duced to Mediaeval Europe, 
Various soluble copper salts were usod as poisons,· to be gi von to the poisonee 
in wines, a.•d were held in high favor among the feudo;L courts of middle Europe 
for many centuries as aids to political advancement, imnetary gain, er domestic 
felicity I 

Silver.is germicia.ai in the elemen.tary for~, and is used finely dividod in 
some ointments tocJ.aY. The silver salts, such ~s the nitrate, lll'.G excellent as
tringents ··and local gormiciq.~s, to .which, most read.era can attest.. Various com
binations of silver with proteins are widely used by al,l the medi-0al profession, 
but ::>~tic:1ts c.ro bcin;; r1c.r:1od :-"';;l".i::st t11c ~lo:\_-:: co;iti!lUcd. c.:.1d 1;1C:iscrirei:1c.to i1'l.
tcrnal use of any silver preparation becQllsc of the· di:ui<;or of perma:1ent depo
sition of silver in the tissues. The patient turns slowly. to a grayish tint, 
which is permanent through the action of light en the silver compounds in the 
skin, This condition is . .called argyrism. _ ·· . ' 

Gold has lost it'~ ·~~~;.i.' pr.~perties, but it is still .a healer for psychic 
ills of minor degree when adm~niQtered in the form of rings, or bracelets. The 
noble metal occur1:1 in some minerals .as a purple colloid, called "the purple of 
Cassius", but ts not recover.able in.the colloid state. A gold colloid is used 
in the laboratpry, however, as a test for.certain diseases of. ·~he central ner
vous system, .. ih a procedure named for, it's originator, Lange,; and gold salts are 
administer.ad intravenously in the tr.iiatment of tuberculosis of the skin (lupus), 
and in some types of malignancy, ' · 



I 

Boron and.Alumi:trum, though widely distributed in nat~re, have minor places 
in medicine. Ber~ (Nil2B4o7. 10H20) is slightly bactericidal in solution, and 
is used in gargles and wound dressings. Since it.has figured largely as a house
hold cleanser, it might be said to be a fine preventiv~ of disease. Boric acid 
(H3Jl03) occurs in some hot springs as such, and is rightly popular as a 'mild 
astringent and germicide for eye infections of many types, as well as a'solution 
for treatment of infected wounds or mucous surfaces, It occurs in cr,rstalline 

.. form as sassoli te in Tµscany. I 

Kaolinite, or fuller's earth, is coming into quite wide use for the treatment 
of some kinds of colitis and enteritis, and it is given in powder form internally. 
It is pure hydrous aluminum silicate, the final weathering product of feldspar, 
with which all good geologists are familiar. It is also used alone or with other 
medicaments, in wound dressings, either dry or as a mud. Other aluminum preparar
tions are manufactured products, IllOSt notable of which is 'alum 1 , the double salt 
potassium and aluminum sulphate, This was known to the ancients of. India and is 
mentioned by Hippocrates as an excellent styptic to stop superficial bleeding. 
This is the 11alumen" of Galen and all his successors of Roman, Arabian and Mediae
val schools of medicine. We still use this time-honored styptic to stop the 
blood from razor cuts, and as a wash and gargle. I 

Carbon, silicon, tin and lead are grouped together, but only tin and lead are 
important in medicine if wo exclude the organic combinations of carbon, I Carbon 
dioxide is by definition a mineral, though in a gaseous state, and in this con
nection it might be listed as one of the most important minerals. It is being 
used as a respiratory stimulant for new-born babes, post-operative patients and 
for casos of acute hoart failure, in combination with o:xygen in proportion of 5 
to 10% 002 to 95 or 90% 02. Carbonated spring waters occur naturally and havo 
a place in medicine, The carbons.to springs at Klickitat, Washington, produce 
large quantities of tho gas, and the water has been usod by the Indians for untold 
centuries, Carbon dioxide snow is applied to warts and other superficial growths, 
and causes destruction by freezing, The carbonates of various elements have been 
mentioned in connection with their cations i 

Silicates figure in medicine in a minor wey. Oley and various muds have had 
formerly greater populo.ri ty than now. Talc and soapstones are chemically iden
tical, H2Mg3(Si03)4, and talcum p~wdor has PFobably soothed the skin of every 
reader. Quartz is fused to make the burners of various mercury arc lamps which 
are used as sources of therapeutic ultrar-violet light, since this light can not 
penetrate ordinary glasses, I 

i 

Tin has never been used extensively in therapeutics, though the metal is 
given in powdered form as pills in the treatment of chronic furunculosis--i.e. 
boils, Stannous chloride is the active ingredient of the common styptic stick 

.which has a pl~ce in almost every medicine cabinet, I 

. Lead has been more important from the standpoint •f toxicology than of 
therapy, t~ough it has been used in medicine since prehistoric ti:nes, The Greeks 
knew tho symptoms of lead poisoning, and Paul of Aegina warned against it. Lead 
pipes for conveying the water supply have caused poisoning in many instances, and 
the lead in paints is well known as the most prominent croiso of the crruilp-like 

,pains which have coIOO to be called "painterls colic". Babies have been ,kno\'IIl to 
develop these symptoms thro1J!;h a habit of chewing the lead paint from the edges 
of their cribs I Another hazard. of the newly born is lead. from nipple shields of 
this metal used less now than formerly to protect tender or excoriated nipples, 
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Cerrusite, the carbonate:(PbC03) is rarely applied in a 10 per cent ointment, 
Colloidal lead is figuring in the treatment of cancer, being injected in coiloi
dal form, to be followed by x-ray therapy; the results are sometimes brilliant· 
but usually inconclusive. 

. ' 

Nitrogen has been mentioned in connection with the nitrates of sodium and 
potassium, and phosphorus with regard to the phosphates. Elementary phosphorus' 
is a violent poison, and causes necrosis of the jaw and other bones, but the in
organic phosphates are utilized in the body, especially the calcium phosphate 
from phosphate rock. Arsenic is related chemically, and is chiefly important by 
reason of the many derivatives, though arsenous oxide is the active ingredient of 
Fowler 1 s solution, still used as a ~onic. Arsphenamine, commonly known as 1'606 "• 
and neo-arsphenamine are the most important ~s used in the treatment of syphilis, 
and both are complicated compounds with phenolated aniline dyes. Other similar 
drugs combat trypanosomeasis and tropical "sleeping sickness" of Africa. \Vhile 
arsenic is a protoplasmic poison in large amounts, it is a useful stimulant to 
growth in tiny doses, and especially affects the growth and texture of skin and 
hair. There is a peculiar addiction to arsenic among solD3 workers in the mines 
of eastern Germany, who are called arsenic eaters • 

.Antimony i·s only of historical significance now, except in artificial com
bination with potassium and tartaric acid as tartar emetic (potassium antimonyl 
tartrate). 

Bismuth occurs as the native metal, and is used only in combinations as 
bismuth subni trate and. subgailate in the treatroon t of diarrhoeal intestinal 
disorders, · 

Oxygen, sulfur, selenium and tellurium are grouped together in the periodic 
table, but oxygen has appeared as part of other metals, and selenium and tellurium 
are only important as occasional causes of poisoning. Sulfur has been widely used 
from prehistoric times and in riiany forms, particularly the native element, as well 
as sulfides and sulfates, In the elementary form it is perhaps most important as 
a specific remedy for scabios--i. e, tho "seven year itch"• It appears in many 
other ointments and lotions as a parasi ticide and stimulant in· certain skin 
diseases, The combination of sulfur and mOlSflses is a bit out-moded now, but it 
had a lone; vogue as a spring tonic, ·and was no doubt' efficacious as a stimulus to 
activity on the part of the intended victim to avoid the 1fatal 1 dose. 

'· 

Sulfur dioxide fumes (S02) have been used as a fumigant for several cen
turies, and they are effective in destroying vermin and oxidizing odors, though 
they arc not germicidal'. in. any degree as ordinarily used. Sulfur candles are not 
used in large numbers now, for this reason. 

Hydrogen sulfido (H2S) gas is found in solution in sulfurous minorel waters, 
examples of which are th~ waters of Paso Robles Hot Springs, of Soda Springs near 
Forest Grov:e ond numerous other places olong both the Coast and Cascade ranges, 
Pharmaceutical virtues of this unpalatable gas are claimed to be large, tho 
ac~ual value is chiefly to test andstrcn~thon the fortitude of the partokor • 

.'Sulfates have been mentioned in reference to numerous positive ions, are 
numerous because they aro usually qui to stable and a.s a rule not highly soluble. 
Many alkaloid.al drugs are dispensed in the form of the sulphate salt because of 
~h~:stability of this form. 
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Fluorine, chlorine, bromine and iodine have been mentioned in connection 
with potassium and sodium, while manganese is an important trace mineral in the 
body, and probably has:.a catalytic type of action, It occurs in nature as pyro
lusite (Mn02), Bromine .is a most important sedative,.found native as sodium 
bromide, while iodine· p·ccurs in the nitrate b·eds as sodiWn, ·aI\d potassium iodide 
.\Nal, KI) and· 'as sodium iodate (Na):.03) with Chile saltpeter. Th_e song which 
states that iodine helped to win the War is not all idle jest, It is still a 
mo~t _important antiseptic, 

; · · 11:m stands alone in the group w,i th cabal t~ nickel and platinum as .~· usefµl" 
medicinal, It occurs in elementary form rarely, is usually recovered from limon
ite (Fe203 xli20), hematite (Fe203) or.pyrite (FeS2)"fool's gold". The pure iron 
and a legion of it's combinations are used in the treatment of secondary anemia, 
and it has been sho1m that it is eff.iic.ti_ye in the metallic form, Chalybeate 
waters contain iron as ferrous carbonate and are widely used in Europe, and many 
waters carr-1 iron in solutioll in this region, but they are seldom used for medi-
cinal purposes. · "· 

The hydrocarbons which occur as minerals include oza.ceri te, a paraffin 
chiefly found in Utah, and asphaltum, both of which find technical uses,. the 
latter also appears as an irritant dressing for old wounds .and skin infections. 
Petroleum is a source of the ubiqui taus mineral oil, and of a great number of 
"coal tar derivatives•, among which are numerous headllche remedies, sedatives,· 
antiseptics and dyes. Coal tar in crii.de form is often put up in ointments which 
disguise the looks but not the odor. Ichthyol is so named because it is said 
to be derived from fossil fish, and appears in shales which are rich in fish 
forms. .It is widely used in dressings for ulcers and low-grade skin lestons. 

The fossil bones of ancient mammals and reptiles which once roamed.the 
mountains and plains cf China and Mongolia are highly prized by the Chinese as 
having marvelous medicinal powers, .since they are thought to be dragon bones, 
They are administered in powdered form for a large number of OrientDl ills, This 
usage may explain some of the opposition to removal of paleontolagical specimens 
from China. We have seen that.there may be more merit in the admi,nistration of' 
such minerals than would appear at first sight. Certain it is that modern medi
cine could not be nearly so useful to mankind withou~ the help of minerals in 
medicine, 
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NOON LUNCHEON 

The weekly noon luncheon of the Society is being well attended. Beginning 
Thursday, October l, 1936, the Thursday noon meetings will be held at Hil~ire•s 
Restaurant, 622 s. w. Washington Street(between 6th and Broadway). Luncheon is 
served for 50¢. T!:ieae meetings are informal, and afford the members and excel
lent OpPortunity.of becoming better acquainted. Many matters of geological · 
interest are discussed, and interesting exhibits are.usually presented and ex
amined. Persons attending mey come or leave at their convenience. Members or 
friends of the Society are always welcome, 

(Go to rear of restaurant and down stairs to meeting room)· 

., . 
Dr. 17. Claude Adams gave a talk before the Kiwa.nas Educational group last 

week-
Suggestcd the members study the topography of our region especially the 

formation along our highways - Pointing out the interesting geological features 
when showin~ their visitors some of the high lights in this region - ee;. Fabled 
·Bridge of the Gods, Lake of the Gods,Piors of tl1c Brid(;c, Ta.'bln :.t., '7a.m1n :.:"oi.:i.t, 
Formations along Columbia Highway - The Greatest Monolith in the Country (Biddle 
Rock). Extinct Volcanic Cone - Mt. Tabor. l:nd many other points of interest in 
this region. 

A. N. Piper was among those taking an important part in the Program of the 
26th Annual Session of the Oregon Reclamation Congress at Vale, September 4th 
and 5th. 

DID YOU IQ'0W that rock crystal (clear quartz) was once thought to be ice? 
This idea persisted until the time of Agricola who determined that it was 
harder than ordinary ice ever became, and suggested that quartz was a "harder 
ice n than ordinarily known. 
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GEOLOGIC TRIP I S]l'Tn!EER ??TH 

MT. HOOD VICINITY 

The caravan will leave 6th and Yamhill Sts., Sunday morning at 7:00 o'clock. 
It will proceed via the Hawthorne bridge, Division St. and thence out the highway 
toward Mt. Hood. 

At a point approximately one mile east of Sandy we will stop to study the 
topography of the Western Cascades near Mt. Hood. 

Next stop will be ma.de at a point east of Cherryville to observe some old 
glacial terminal moraines; remnants of the glacial period. 

The caravan will then proceed to Phlox Point on the Mt. Hood Timberline Road. 
A walk of about~ mile will be made past the new Timberline Hotel site to a point 
on the edge of White River Canyon. 'l'he White River buried forest can be seen from 
hero. It is interesting to note that a few of tl1e stumps still standing, vary 
from 6 to 18 feet in circumference; much larger than the trees found growing near 
timberline today. 

After returning to the cars, the party will proceed to Bennett's Pass on the 
Mt. Hood Loop Highway. Here it is intended that the caravan shall be condensed 
to as few cars as possible and then procoed on the road toward Bonney Butte. A 

~ ,drivo Of about a mile brings us to our point of interest, a dike which cuts 
-. /· ;:':e.cross the mountain ridge and on uhich there are some very interesting ancient 
· -...~. Indian carvings. What tribe is responsible for them? How old are they? They 

• are the only carvings known in this part of the countr<J• ?., 
A stop will be made at White River for lunch. ~,Jl' ~?" 

'p 
~ t 

After the appetites have been satisfied~ill travel via Wapinitia Out-
off and Olallie Lake roads to Turquoise Poo.lf The origin of this lake is one of 
the mysteries of the Cascades. It is quite peculiar and different than other 
mountain lakes. Several persons who have seen it have expressed their opinions 
as to its origin, but it is still in question. Here is a geological problem for 
you to help solve. 

By the time the problem of Turquoise Pool has been solved, it will bo time 
to disband, and tho party uill proceed toward home via the Wapinitia Cut-off and 
Government Camp. 

Approximate distance 165 miles. 

Russell Collins - Loader • 

• 
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LECTURES ' .. 
Oct, 9, 1936 (Friday) - Mr. A. W, Hancock, a member of our Society, will ad.dress 

the Socioty c-n ll()bsorvations of en .Ame.tour Gcolocist in 
Oregon". Mr. Hancock has travelled extensively ·in Oregon, 
and is a very enthusiastic member of our Society.· He will 
present a most interesting evening, He recently visited 
leaf-fossil beds near Madras, with Dr. Chaney of the 
University of California, 

. . 
Oct~· 23, 1936 (Friday) - Mr. F, P. Keen, entomologist with the U. s. For6st Service, 

will address the Society on "Tree Rings as Indicative of 
Periods of Precipitation". Mr. Keen has just completed · 
an elaborate study of tree rings in Oregon, i\.nd will.dis
cuss precipitation periods in this state .il:u.ring t~e las~ 
800 years or so. Come and find out when to"carry an . . ' . 

, ?J11brella in Oregon. 

- Mr. Robert Layfield, a membe~·of the So~iety, will speak 
on the geology of "Saddle Moilntain and vicinity"•·· Mr. · 
Layfield has recently spent considerable time in this' 
part of the Coast Range in Clatsop County, and has made_ 
a report of his studies to the National Park Service of 
the Department of Interior. ~is is a portion of the_ 
state of which'very little of the ~ology has been here
tofore known. · ' ·• · ·-·-' 

TRIPS 

Oct. 11, 1936 (Sunday) - ESe;le Creek. 
Leader: Joseph Willllller. 
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The following resolution will be eub~itted to the members at the annual .. 
meeting on February 26, 1937. · Any suggestions or possible changes should be '-
presented · tp members of the Executive ColDilli ttee. · 

. . 
> ·. : BE IT BESOLVED that the By-laws of the Geological Society of the Oregon 
Country, be and the same hereby amended by adding thereto a new Article to be 
known as ".Article XI'II •, which shall read as follows: 

"ARTICLE XIII 

CHAPTERS , .. 
Section l. Forma~ion and designatio'n: · · ,. . 

Ten (10) o"r more persons, who are interested in carrying out the objects' 
and purposes of this Society, may petition the Society as herein provided, for 
a Charter from 'the' Society, and if granted such persons may thereafter form a 
Chapter of the Society, subject however, to the .Articles of Incorporation and" 
By-laws of the Society. Chapters shall be.designated by consecutive numbers, · 
followed by the name of the city or town where the Chapter is located. . . ' . . . . . . . . . . . . -' . . . ' ... . .. 
Sec'tion 2. Pe ti tio~:· · · · . ' . 

Petitions for the formation of 6hapters, and.the granting of a charter 
shall be addressed to the Society, and shall be signed'by not less than ten 
(10) persons, as herein provided, and shall set forth, among other things, 
the location of the proposed Chapter, and the names and addresses of the 
charter members of the proposed Chapter. · 

' • J 

. . . -

,. S_ection 3. Charter: . . . 
!!' If such petition \e granted, the Society, shall issue a Charter certi

ficate to.such Chapter, in such form as may be authorized by the Executive 
Committee. Petitions for such charters for the formation of Chapters, shall 
be considered at the Annual Meeting of the Society. 

1 ~.Section 4, Dues and Membership: . 
. 5:" : Any Chapter of the Society shall have the right to fix the dues of such 

Chapter, provided however, that the minimUm dues fixed by any Chapter, shall 
, not be less than the dues fixed by the By-Laws of the Society, Each Chapter 
shall remit to the tr·easurer of the Society, not less than Two Dollars ($2.00) 
for each member on'the rolls of·such Chapter, such remittance to be made on 
or before the 1st day of .April, of each year." 

The Secretary of each Chapter· shall report to the Secretary of the 
Society; on or before the let day of .April, of oach year, the names a.."ld . 
. addresses of the members in good standing in such -Ohapter as of March .1st 
·of such year. ' · · · 

' . 

Section 5. · By-laws: '. ' . . • • . 
. Each Chapter· and the members thereof, shall be governed by the By-laws 

·of the Society, but each Chapter shall have tho right to adopt any additional 
by-laws or regulations solely for the government of such individual Chapter, 
provided however, that such additional by~laws or regulations shall not con
flict with the .Articles of Incorporation of this Society, or the By-laws of 
this Society, or the Laws of the United States or of.the State of Oregon, or 
any other state in which the Chapter might be situated., ·· · · . . . 

__ ,_' 
. - . 
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Section 6, Revocation of Charter: 
In the event that any Chapter shall fail or refuse to abide by the .Articles 

of Incorporation or By-laws of this Society, or regulations promulgated by the 
Executive Committee, or violate any of the provisions of such Articles, By-laws 
or regulations, the Executive Committee rD81f revoke the Charter of such Chapter, 
at any regular or special meeting of the Executive Committee, provided however, 
that at least (10) ~s notice· in.writing shall be given by the Secretary of • 
the Society to the Secretary of such Chapter, by registered mail, notifying 
such Chapter of the time"and place of such meeting of the Executive Committee, 
At such meeting any member or members of such Chapter rD81f appear before the 
Executive Committee and show cause why such Charter should not be revoked, 

· The Charter of any Chapter may also be revoked by the Society at its 
annual meeting, by a three-fourths ~ote of ~he members of the Society." 

BONNEVILLE POWER AND A PACIFIC COA§T IRON INDUSTRY 

Doctor Edwin T. Hodge has had an article published in IRON AGE enti'tled 
"Bonneville Sets tne Stage for a Pacific Coast Iron Industryn (Iron Age, v, 
138, no. 10 pp. 46-47, 100-103, Sept. 3, 1936), This is the ~irst of a series 
which will appear in Iron age, dealing with this subject, The first article 
gives data on markets, several tables, such as, a survey of iron and steel 
materials "imported" to the Coast area; summary of rail and water receipts' 
and shipments from foreign and domestic sources; two foreeo.sts of conB1llllJ?"o 
tion demand; and the foreign iron and steel im.Pcirts to the Pacific Coast. It 
is highly recommended to a.-,Yone interested in the economics dealing with the , 
use of Bonne'lille· power, It is possible that ·tho power released will attract 
industries, which will considerably change tho economic' picture in tho Oregon 
Country and students of this subject will welcome first-hand, authentic in-. 
formation. The publication TD8lf be consulted in the technical room of the 
Portland Public Library. 

(RCT) 

Hodge, Edwin T. 

Origin of the Washington Scablands - Abstract, (International Geologic 
Congress, 16 Session, 1933, V, 2,pp. 1105, 1936) 

The phenomenal and unique geolllQrph:l:.c scabland forms unlike the rest of the 
arid West, resulted from glacial advances, partly into a closed basin and onto 
a basalt and lake-bed surface. The "first adirallee procl.uced two ereat united lakes, 
which spillefr Across the Cascade Range and then produced the integrated Columbia 
River from~ ancestral streams. Ice lobes dammed the Coli.imbia River and eroded 
Moses, Grand Coulee, and Rock Basin Lakes. Stagnant ice produced waterfalls, ·_ 
potholes, and kames, Ice jama produced scabland and anastomosing channels Melt
ing ice produced loessal deposits; gravel plains, gravel terraces, and upstream 

: bars. Recessional ice permitted the entrenchment ond superposi ticin qf the Colum
bia Canyon, A second' advance damned the Columbia Canyon and pro~uce~ great falls, 
recessed from the canyon where diverted water spilled into it, All th,ee advances 
enhanced the scabland features and dispersed erratics by floating icebergs that 
reached tha Willamette VEJlley, The third aava.~ce repeated the same effects, and 
the retreat of the ice loft manY stagnant ice features in the valleys entering--' 
the scabland area. The scablands and contiguous territory give no evidence of 
a catastrophic flood but resulted from glacial influences on a peculiar surface 
effective throughout the Pleistocene-. . -- -



UPPER CL.CK.Alf..AS TRIP 

R~ Treasher 
• J • 

Clarence Phillips arranged one of the most interesting trips taken by the 
Geological Society of the Oregon Countrr,. on Sunday, August 23, into the Clac
kamas River Canyon, The party of 17 ca.rs, 63 people, met at Estacada, then to 
the bottom of the Clackamas Canyon and by P.E.P. Co. speeders, up the river. · 

The trip enabled us to extend our' observations in the Willamette Valley, 
into the Cascades, and gave us a cross-section view of the Western Cascades. 
This account is to chronicle the tour, describe some of the detail features. 
Mr. Phillips will present an article on the geology of the area. 

Before we entered the canyon, we stopped to observe the erosion surface, 
the enormous piedmont fan extending out from the Cascades, which has been so 
ably described to us by Dr. Hodge, We left the surface at about 1900 feet 
elevation to descend to the bottom of the canyon. 

The P.E.P, Co. speeders and trailers were r-f the 11open-facedn variety, 
providing an unobstruct~d view in all directions, except downward. Leo Sim:>n 
served in a very necessary capacity of brakeman for the advance unit, although 
he had difficulty in· remembering to release the brake on up grades. . .. .. :). 

-
Our first impressio~s were of enormous flows nf basalt extending to the 

top of the can~on. · This material was true basalt, with e~cellent exa.rrg;iles of 
columnar and brlck-bat structure, vesicules filled with agate, The-'interval 
between flol7S"was made plain by zones of soil and ash and a relative idea of 
the elapsed time between outpourings could be gained from them. Some of the 
cdumnar joint planes were curved, instead of the usual straight cracks usually 
observed. 

The flows appeared to dip to the northwest at low angles and before long 
we began to see the formation underlying the basalt. It was a coarse sediment, 
or fine conglomerate and it was identified as Warrendae fol'lllB.tion. There seemed 
to be no marked angular unconformity between the Warrendale and the basalt, so 
we inferred that the dip of the basalt is initial, Between the two formations 
is a thin layer of carbonaceou<l material approaching coal in quality, indicat
ing considerable vegetation before volcanism. 

One of our most interesting stops was at a buried petrified log standing. 
upright in the lava, the base apparently extending into the Warrendale. The · 
.contact at the point was somewhat obs=ed, so we could not definitely Q.e
termine whether root casts extended into the \'larrendale, However, Mr. Hancock 
(?) found a small cast which gave indications of a root cast, so at least.ten
tatively we aiisumed that the log was buried in situ. 

It seemed strange that the outer surface of the tree showed little indication 
of charring, al though there was a thin layer of carbonaceous material sµrrounding 
.the bole. Some material similar to bark was also observed, It is not uncomnon 
to find tree casts in lava, but to find the tree in place is 'rather unusual. . . ,. 

An excellent exposure was observed at the Power House of Wa:r:rendale (Eagle 
Creek) formation, and the overlying lava. ,; 

:..~. 

, .. 
. ' 



The trip from the Power House to the end of the line was beautiful,- cut"::_-. 
through heavy timber, Mr. Johnson came down from "Intake" to tell us somethiiig 
about the tunnel on which construction was started from the main fork to the 
Oak Grove fork of the Clacka.m.B$, and about the tunnel temperatures, '' 

Back at the Power House, we received quite a thrill from our inspection 
of a cougar. It was thoroughly and compl~tely dead, but a very interesting 
specimen, Mr, Baldwin wanted someone to-·-!tSke the dip and strike. It was a 
nice"kitty•, like the saying about the "only good Indian". Personally, we 
like our felines of household size. · • · .· -. ,. . . - . .:. 1 ' 

• ~· ~ ' f • ~ • • ' • ~ .. 

· It had begun to sprinkle a wee bit as we started back, but no one seemed·:: 
to mind. Leo Simon again presided at tho bral<:e, reefing back and forth, like .. 
a Volga Boatman, He didn t t sing! Perhaps the "cat n had his voice. 

It was a most enjoyable and worth while trip, Our knowledge of Willamette 
Valley conditions has received a distinct contribution. · Thanks, Clarence, for _ 
an instructive and well planned trip. 

REPORT OF TRIP TO UPPER CLACKAMAS RIVER ... ~ .. 
, :.~ i 

Clarence D, Phillips .. '1 ... 

... 

The party left Portland promptly at 8:00 A. M., and travelled to Estacada,'· 
where the co.raven reassembled and journeyed over the crest of the plateau. north 
of the Cla~kamos River, making only one stop to view the topography of the coun
try, The po.rty then descended into the gorge and transferrred to ·a speeder train. 
Attention of the group was called to a cinder cone or small volcanoe situated north-

, west of the_ ranger station, :C ~---.. -
In 1909, Mr. J. S, Diller, geologist with the Unit~d States Geological

0

S~~~ 
vey, made a general reconnaissance of the western slope of the Cascade Range from 
Feather River in California to the Columbia. He made a special study of the -
Clackama.s River in the vicinity of Cazadero and Camp l.;,. • 

.. 1 - - . 

He reports that the plain lying along the western base of the Cascade Range 
at an altitude of about 1000 feet is traversed by the Clackamas River in a can
yon, with moderately steep slopes of rock cliffs, soil and talus stretches, more 
gentle near the top, where there are land slides, and also at the bottom where 
there are local terraces capped with gravel, 

The r~cks of the canY-on wa:lls are of four for~s, volcanic broccia, lava · : 
sheets, volconio dikes, and terrace gravels: Of these volcanic breccias are by · 
far the most abundant and important. Other excerpts from tis report are as 
follows: 

' . 
· Occurrence'of Volcanic Breccias ·- . . . 

' - . "The VOlconic brecci~ is made up of ~'a.ss~~ted angular fra,,<•mEll~tS Of lava • ( 
andesite and basalt of various colors ranging in s~ze from dust particles and 

'grains of sand to large rock fragirents mony feet in diameter.· This fragmental 
material was blown by explosive eruption from tho volcanic crate~s higher_up on 

_the range and fell upon the mountain slopes where ~t became so saturated with~· 
~ ::~-·-~- .. J> _,. .. -- --



water from the copious rains accompanying the eruptions that it flowed in great 
steamiri;; sheets from the Cascade Range to the gentle slope of the plains, in ,,; 
much the same way as similar material flowed down the old stream channels on the 
western slope of the Sierra Nevada in California and covered the early and often 
rich deposits of auriferous gravels. 

Nonfragmental Sheets of Lava 
• • 1 • \ 

"Sheets of solid nonfragmen tal lava forming part of the bed ro t:k iµid. out-· 
cropping on the slopes of the canyon occur within and between the great sheets 
of volcanic breccia. Some of the lava sheets are basalt, others are andesite 
and they are usually less than 30 feet in thickness, The basal ts are generally 
very porous and gray or dark. The andesites are often reddish and porpliyritic 
with white CJ;YStals of feldspar. The depth to which the sheets·of volcanic · 
breccia and lava extend in the region cannot be readily determined, but it is 
certainly hundreds of feet, and may be, as it is along the Santiam and McKenzie 
river _canyons, over 1000 feet in· thickness. 

Joint Cracks in the Rocks 

"The dikes and sheets of lava in some places have a well developed columnar 
jointing which divides the rock into columns, In the case of the dikes the columns 
lie horizontally and extend across the dike. In the lava flow the columns are ver
tical, but in all cases the columnar· jo.int cracks are limited to the dike or lava 
sheet and do not extend into the adjacent rock nor make an opening of great ex
tent. 

"There is, however, another set of joints, parallel joints the open cracks 
of which cut up through the.volcanic breccias and.sheets of lava about vertically 
in a direction ap:proximately parallel to the course of the canyon. **Such joints 
may be of considerable oxtent and form important open~ngs for the circulation of 
water**· It is especially significant that the dikes are approximately parallel 
to these joint cracks and suggeit that these joint cracks·may extend to great 
depths. n 

A stop was made at a place where logs and trees are buried under the lava· 
showing evidences of vegetation between the periods of volcanic eruption. 

: -----
GRIPPLE CREEK KNOLL 

In 1924, for engineering purposes, Mr. Ira A. Williama, geologist, (now 
deceased) made a·speciel geological study of th8 1krtoll :at Thi;eo Links, being 
the hill upon. which the s-Ul'ge tl3Ilk is situated.·· He repor-tod as follows: · 

, • • , •.• . . • , I • • • , • . . , . ~. , .' ! . , 

"The knoll is an in general conically shaped hill standing rather conspic
uously somewhat separate from the adjacent northerly wall of the Clackamas River 
canyon. The river itself has very evid.ently,bcen·~esponsible in considerable 
part for the formation of the hill since the river runs at its base today, and 
its steeply sloping westerly side is similar in its general aspects to the far· , 
canyon wall that rises percipitously on the opposite;side of the Clackamas River, 

. n1t has also·b~en shaped, without·~y· d.Qu:bt, very largely by glacial action 
in the not distant :past by which the .size; and:.· to a great extent; the outlines of 



• ,.. .- • • .. - - - - II ,t. • ~ - - ,_, 

the present river canyon have been determined. Evidence of the effectiveness · . 
·of the work of the glaciers is found in the presence of the moraines in"various 
places, great heaps, ridges, mounds, benches, composed of the unassorted mixture 
of rock materials such as is characteristically carried and; as it melts, left: 
by the ice and the resulting flow of. water from it, About the knoll and upon -; 
its flanks is much of glacial detritus. -:: 

"The conical hill on which the surge tank stands is thus an erosion remnant, 
a fragment or small portion of the previous rock structure of the region which the 
combined action of glacial ice moving down from the sumnit of the Cascade Range, 
the flowing water of succeeding streams, and the weather has not yet quite worn· 
down and carried awa;r.' That the rocks of which it is made were formerly contin
uous across the space now occupied by the open parts of the Clackamas River gorge 
is evident by the fact that tho very same la;rers exist in tho same relative posi
tions in t:10 walls of the gorgo in all directions from it. 

' . . ' . ~ 
· · · "Examination of the hill its elf shows that at the top there is a c<rpping of 

a variety of volcanic lava coinmonly known as basalt •. This ca:pping consists of a 
number of separate floVIS, how many has not been definitely ascertained, between·· 
each two of which there is a more or less uneven surface of contact which repre
sents the interval of time following the settling into place and cooling and ..• 
solidification of one flow of liquid hot lava and the coming on of the next suc
ceeding one. The length of time between flows was somotimes great and i;igain 

_relatively short, so ~hat at present we find in somo instances evidences of--,. 
considerable weathering and alteration and softening of the upper portions of". 

0 '. some layers of the lava, even tho. t o. soil was formod on '7hich there was time for 
plant growth to take place before all was covered over by the next succeeding ~ 
flow. .. 

11.Again, flows of the basalt must have come relatively rapidly, each spread.:. 
ing out upon the top of tho one before it, so soon that neither alteration, soil. 
development nor plant growth could take place. The character of the contacts be
tween flows, o..~d the physical condition of the rock vary accordingly. In general, 
tho poorer contacts and less substantial rock are found now wherever the flows · 
were separo.ted by the longer periods of time. 

''Even casu'.al · exo.mination of the hillside down which tho pens tock coroo~; ·;he~e 
the beds are exposed from top to bottom, sho1"1S plainly tho.t the size and shape of 
particle or 1fragment1 varies from that of the largest of bouJ.ders to tho finest 
grain of mud, .And in gornoral there is an absence of the least sign of assortment, 
the most pulvorulont of ash or clay filling in.o.mongst the grains of sand, which, 
in turn, occupy the instersticos between tho pebbles, and all bind together into· 
oftenti.nos o. firm and most substantial rock tho angular chunks and broken blocks 
of varyillG types of lava. Tho whole base of tho hill seems lll<ldo up of this type 
of rock celled, as a generiil term, volcanic breccia or agglomerate. 

"It was formed here by the spread of voluminous 11lll.d-flo11s during times of 
most vigorous volcanic erq.ption o.t noarby higher elevo.tions 11hich carried along , 
the loose materials in their path; added to, very largoly in all likelihood, by 
the direct fall of great quantities of ash, cinder, pumice, bombs, sand and · 
scoria that were being tossed into the air by no kno11 not how many scores of 
these same tw:rul tuously erupting volcanoes, The proce~sos of time consolido.ted : 
this agglomeration of fr~'"lll9nts into a more or loss solid rock as we now see it. 1 

• · "Co.roful examination of the uppermost of this fragmental portion of th~ hill, 
the very top ton, fifteen or twenty feet of thic~ess which comes immedio.toly, ' 

·_1-_,. ....... t::- f - ·-~ ........ ' \ .. -~!.J .;,~-- - : 
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beneath the lower layer of the capping basalt and on which the latter rests, re-o 
veals at once a predominating difference in the make-up of this portion. It . 
appears more like a shale or hardened cla,y and is frE;e from any promiscuous ad
mixture of boulders •. Its texture ran~s from extrema fineness above through one 
of granular or sandy feel, downward to where there are actually inter-bands and 
lenses of snnd, coarse sand and fine pebbles: and these show tho signs that the 
lower beds do not, of having been deposited or formed in water. The fine is 
separated from the coarse, and they are arranged in layers·-- 1stratified1 is the 
Word -- as is characteristic of all water-borne sediments where we see them being 
P)lt down tod.aY. 

" . 
11It is notable again that the uppe~st few feet of th.is topmost stratum, 

and which forms the contact with the overlying basalt, is gernerally of the most 
cla,yey nature, possessing to the feel a soapy smoothness when dampened. Along 
the innnediato contact s.ome carbonaceous matter appears and at this same horizon 
in adjacent loccl.ities, remains of former growing trees are found as though upon 
it there had been growing perhaps and was overwhelmed a mat of vegetation. In 
places, to tho casual view, it would appear that portions of it rise into and 
conform to. the irregularities of tho underside of the siwerincumbent lava in a 
wa;v .to suggest a considerable degree of softness, when tho lava came upon it. 
Perhaps tho lava spread out on the water-filled bed or a swamp or across the bor-
ders of a sho.llow lake, · . 

. . ' 
"At' any rate, we find hare, as the bearing material upon which rests the en

tire haTd rock capping of the hill, an ashy cla,y which when wet is more or less 
,plastic and workable and displa,ys a notable slipperiness or soapiness to the feel. 
It is a conmon and essential characteristic of all clays that they shrink or de~ 
crease in volume on drying out; and conversely, expand or increase in vol~ when 
water is absorbed. This band or bed which is sufficiently clayey in nature to 
,Possess in a degree the essential properties of a cla,y, extends with very.slight 
doubt beneath the entire hill. · Its outcropping edg'es have been exposed for an 

. ind.efini tely long time about a goo.dly 'proportion of the .circumference of the hill, 
. ,particularly to the north and west sides, to whatsoever of influences, or changes 

: · of conditions, such e:irpaimre may .have brought to bear upon it~ tt .. "' 

The above excerpts are taken from a private report of Mr. Williams, the 
,·report having been made after a complete and careful study of the structures of 

this immediate hill, His report ho1'!ever, indicates in a general wey, what struc
~res may be found in the surrounding region. 

*Tho material discussed by Mr. WillilllllS is a part of the Warrendo.le formation 
- Editor. 

TEMPERATURES 

It is interesting to note the variations in temperatures in the Upper Clac
kamas region, In the rrinter time tho hills in this vi~inity are covered with . 
several foot of snow. In the. summer ;the d.aYs are warm and the nights are cool,:·_ 
The temperature of the water in the Clackamas River a.'ld tho Oak Grove Fork of .-. 
tho same river ie a maximum of 42 deg;rees Fahrenheit in the summer, at the sur~ 
face of tho streem, 

'~' ·Austin Hot Springs are situated immediately adjacent to the main fork of the 
Clackamas River, several miles south of the mouth of the Oak Grove Fork. The 
spring on tho west side of the river has aiaJ!ie-re.ko of 170 degrees Fahrenheit, 
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. -

and the spring on the East side of_the_River pulls_the mercury up to 180 degrees 
Fahrenheit • 

. 1 ....... - - . - • . .. - - . • . • . . . - .. ~ ' - -~· -: :..· -- . ';. :- -~ ::-:- . - - ,. ._ 

• _-During the co~striiction of the Big Bottom Tunnel through the.ridge lying 
east of Oak Grove Butte, temperatures were taken at each point indicated below by 
drilling a two-inch diameter hole for a distance of six feet horizontally in the 
side wall of the tunnel and inserting and sealing- a thermometer which was left -
sealed in the hole for the length of time noted. Tunnel driving was suspended 
in 1932, after the tunnel had been driven 3636.5 feet. Construction operations· 
were confined to penetration from the northerly portal (Station 195+1iO) and pro
ceeded to station 159+23.5. (each full number represents 100 feet of penetration): 
· · · Temperature Temperature . . 

Station Date Centigrade Fahrenheit Length of Time Thermometer Inserted~ 

1Slt75 10 16 31 240 75. 2° 60 Minutes 
11 20 31 240 75. 2° 60 " 12 10 31 2ao 73,4° 5 " 1 30 32 2 0 75.2° 10 " 

175+00 11I20131 (Spring water -25° Centigrade -77° Fahrenheit) 

- 170+oo 12110,31 27° so.6° 10 Minutes ' --
l 30 32 26° 7s.s0 10 n " 

-. 
160+oO 1130!32 290 84. 2° 10 " ' . 
It was estimated by the engineers, from the above data, that a maximum temperature 
of 92 degrees Fahrenheit, would occur somewhere nea,r the point of maximum cover 

'ef 1500 feet, had construction of the tunnel been completed. These facts seem to 
indicate that there is considerable residual heat left in the rocks forming these 
hills, 

The above temperatures might well be compared with the temperatures in other 
tunnels in various parts of the world. Mr. w. L. Sharp, engineer, has kindly 
furnished us the foll011ing information: , · 

The Cascade Tunnel of the Great Northern Railway located east of Seattle is 
7.s miles in lengtn. It has a maximum cover or distance below ground surface of 
over 3000 feet, yet the maximum rock··temperaturo encountered was 75 degrees 
Fahrenheit. 

In tho St. Gotthard Tunnel located in the .Alps, tho highest ro
0

ck temperature 
recorded was S7 degrees Fahrenheit under a rock cover of 5,577 foot. · 

In the Simplon Tunnel, also in the .Alps, the greatest rock cover was 7, 218 
' feet and temperatures to a maximum of 132 degrees Fahrenheit were recorded~ 

The Shandaken Tunnel forms a part of the Catskill Water Supply System of ~ 
· • New York City. It is 18.1 miles long and the cover varies from 200 to 2200 feet.

It is stated that - "During driving the temperature in different parts of the _ 
tunnel rernained almost constant at 59 degrees Fehrenhei t. " . , 

... 
, The Moffat Tunnel, 6 miles in length, through the Continental Divide uost of 

•. Denver, showed a rock temperature at a point 1000 feet in from the east portal of 
'. : - 60 degrees Fohrenhei t and 68 degrees Fahrenheit at a point 8000 feet in from tho;i 

portal uhere the cover was 1400 feet. At the west portal there was little increase 
of temperature uith the greater cover probably.due to the cooling effect of des-
cending ground waters. · ' .. .. , _ - · · 

The foregoing information has only been collected and abstro.oted by the 
writer, and only covers portions of the country covered by tho trip. 

_Q_ 
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M many as four deer were sighted by members of the party, After .,.. .. i.ne ll.O 

many geologists, the deer naturally scamper<>d-for the hi<dl hills and deep woods. 

After seeing the cougar at Three Links, some wisecracker immediately ob
served: "We have seen Three Lynx and two cougars, n 

The tongues of the gee-fishermen hung out when they saw those baskets full 
of fish, 

Franklin Davis, the inventor and manufacturer of synthetic agates. All he 
needs is a good piece of basalt and a bunch of green grai;>es. Wonderful specimens 
are produced. 

NITRATE DEPOSITS OF THE UNITED STA~S 
(A review of U. S. G, S. :Bull. 838, 1932: co:;t, $0. 40) 

Until very recent years, the United States has imp~rted most of its salt
peter(potassium or sodium nitrate) from the natural depo~its of Chile, with smal
ler imports of the artif~cial :litrate produced from )rganic wastes in Indi8" 
During and siI'ce th" '.lur.::.d. 'i'ie.r, efforts ha1re been mail.t• to locate natural deposits 
of suitable grade aritl Rizc frr commercial deve:1.vp.nent. -.vithin the United States. 
The known ~r rep~rted deposits ore described in llullotin ~JS, U.S.G.S., published 
in 1932, . - · 

There are 3 principal types of nitrate deposits kno1m as cave, caliche, and 
: playa deposits, All of these types are largely er wholly formed by the 'action of 

certain nitrifying bacteria upon decomposing protein in the presence of oxygen. A 
dry climate is favorable for their development and concentration; but some small 
deposits are kne1m in Pennsylvani.a, Indi~, and other humid states. 

. . 
Cavo deposits arc formed in caves, ledges, fn slight recesses, on cliffs, or 

wherever there may be some protection from the weather, They may be highly pure, 
but arc usually very local, and the depth mcy be a bnre coating. 

' ' 
Caliche deposits are confined to arid regions, They occur as suface blankets, 

lying usually on gentle slopes without regard to the attitude of the underlying 
. clayey beds, which mcy have nr,;y degree of inclination. , These blankets are usually 

from a few inches to a foot or 1ll9r~ in thickness; they may_ vary rapidly from placo 
to place iri depth and in quality.. . . 

Playo. deposits a.re found in the clay just under thEl dry surface of somo dry 
lake beds, The waters of inland lakes with no outlet also contain some nitrates; 
but in these waters and in playas, the salt!? are i;i.ot sufficiently concentro.ted to 
be of commercial value, .. · · · 

Accompanying the report &e mo.ps shmving the locatioh of kno·.m or reported de
posits of nitrates in United States. Tho prospects are largely concentrated in 
aride regions, particularly in the Panhandle country of Texas, the Death Valley 
region of California, in·eastern oregon, and in eastern.IdW:io; All of them are 
essentio.lly of a surficial nature, and few of tho fields have in sight more than o. 
few hundred tons of nitrate of coIIJI1YJrcial quo.lity, The conclusion is rco.chod that 

.. - the knoUn·deposits in the United States ho.ve little or no commercial value, a con
. clusion ~7hich seems to be sbnred by the privo.te concerns Tihich have spent lllD1lY. 

thouso.nds of'dollo.rs in prospcctinb for nitrntn. K.N.P, 
A . ' - - - -



NOTES ON THFJ GEOLOGY OF THE i>1T. ,AD.AMS TRIP 

Ray Treasher and Claire Holdl'e(tge 
. ·.· 

• The principal areas investigated on this trip were: The Colw~bia Gorge at 
Mt, Pleasant, the Wind River Canyon, the Great Lava Bed, the Upper Lewis River 
canyon, and the south side of Mt. Adams, 

' 

Th~ first stop was made on Mt. Pleasant, at the "half brid,,.-.e" on the North 
Bank highway, Upstream, the cliffs on the Oregon shore were noticeable, rising: 
steeply _to about 3500 feet and then levelling off in a plateau. The Washington 
side was different, a gradual elope away from the River, finally ending in a , · 
series of cliffs, This is the famous landslide area, Above the. "half bridge'" 
are gravels lying on an eroded andesite surface, probably Satsop or Troutdale 
formation, Westward these gravels are exposo,d in road cuts, well sorted and con
taining lenses of ail t and fine- sand. 

Leaving Carson, we went up the Wind River valley, a broad, flat floor, with' 
sharp ri&ht ani;led turns in the road jumping out from behind every bush and tele
phone pole, Ahead of us appaared what seemed to be a dryland suspension bridge 
built for one-way traffic, but that was alright, we were going only one way. 

A rather breath taking sight greeted us as we rumbled across th~ bridge, a 
span of 500 plus feet over a cacyon 256 feet deep. In explan.ation, it appears 
that at one tiroo the Valley was a. deep cut river course which was filled with lava, 
500 feat elevation at the Columbia River to 1000 feet at its u;pper end. The river 
cut down through this lava fill only to have its efforts thwarted by a second fil
ling. Again the river went to work and we saw the result today,., Bunker Hill and 
Big Huckleberry R,idge are composed of Warrendale (Eagle Creek), so one can say 
that the surface on which the lava poured out was IVarrendalo. Origin of the lava 
was probably Trout Creek Hill in T. 4.N., R. 7 E. (Allen, John Eliot, "Contribu
tions to the Structure, Stratigraphy, and Petrography of the Lower Columbia River 
Gorge"• U. of Oreg. thesis, June, 1932). 

' I . 
Tho next feature studied was the Great Lava.Bed, in the noTthoentrnl part of 

Mt. Hood quadrangle. Our first contact with this flow was about l mi.le east of 
Race Track Guard Station. To reconstruct the picture, let us imagine a normal 
mountain river valley between Big and Little Huckleberry Mountains, . Then came an 
cutpouring of andesitic lava, filling the valley with its firey flood, The sur
face soon coole,d, formin:; n thick crust which was broken and fissµred by the 
surgings of the molten mass, A new crust formed, to be heaved and tossed again. 
As the mass cooled, these broken blocks were left in a jumbled mass, slabs as 
large as a house tilted on edge. Pressure ridges .formed near the edgo of the 
flow, so that the area is well nigh :l,mpassible. · Cqoling continued until the 
Ill()lten material was confined to underground chennels. Then as the supply of 
magma was shut off, those channels or tubes, remained. Tho roof caved in, in 
places, and thus the·lava caves were formed. . ' 

Vegetation took·root.~d a. flora similar to that.on the surrounding hills 
. developed on the-lava, mountain hemlock, pine, whito fir and some DoUGlO.S fir, 

but diE1tinctly younger than the surrounding hills. An age of from 100-200years · 
was estimated for the trees, plus the time it would take for them to root and 
b~come established, Allen suggested "The Crater" as the poi~t of orisin for tho 
lava, but it is felt t~at more careful study should bo given this point. ' 

.. -11-
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GooroLake is a l~va·.~ed.stream, ·.The road is built right at the edge of 
the flow, so this feature was well exposed, Until recently, the lake lost a 
fair portion of its water by late sunnner, but now the level is much higher. With
in the past 3 or 4 years, tho foot and hand prints have been covered during tho 
ontiro season, the conclusion is·that tho lake basin is sealing itself with silt. 

• f • ' • • • • • • 1 ~ • • : ~ ' ' ' • -

Tho famous foot and hand prints occur. hero,· now submorgod, but a fow years 
ago exposed on tho east shcro of tho lake. ' Tho Indian logond relates that a 
maiden jumped from Lemoi Rock, landine on the still soft lava on the shoro of 
Goose Lak;e, leaving tho impression of hor hands and feet,. At this rate, and .. . . : 
considering tho' shock of tho hot lava, her next stop must have been Portland. 
Dr. J. Harlan Botz visited the spot and concluded that the prints were chiseled · 
in tho rock, because: Tho vosicules inside the prints are not fiattenod as they 
would have been had the impressions been made while the rock was still plastic; 
that tho prints are flat throughout, not deepened at tho heel, and too a11d finger 
as would have happened had soiooone jumped thereon; therefore' the prints wore · 
chiSt11.Ald in tho rock. Thus we soo how tho oncient art of "chisoling 11 developed, 
It seems a shame, however, to spoil the legend. · .... - ,. -. 

: - We traveled on ·a lava surface all the way to Guler, The topoP,raphic map 
would. lead one to believe tl:at this lava is a part of tho Groat Lava Bod flow, 
It is similar in mineral content but t110 conditions load us to consider onothor 
possibilit-.r., Tho trees e;rowing over this area arc much larger, some 3 and 4 
foot firs and pines. Still more conclusivo;ana 9.pparent aligbment of lava caves 
points to nn origin in· the East Crater or Lomoi Rock area. 

l .. • ' 

r!r· :Tho ice caves form on interesting feature, We visited one of them at Ice . i 
·Caves Forest COlJ!P.. Hero is one of the old la'm chonnels with the top broken in. ·. 
Ice has formed in ~t and was still plainly visible on Labor Day. An explonation · 
of the ice formation. is that of a descending circulation, a gradual coolinr, of 
tho cavo walls until ice.forms, In srumnor, as·it attempts to melt, it absorbs'.: 
heat according to tho principle of tho latent heat of mol til1f:1 lowering tho tom- -: 
peraturc ond maintaininG a certain amou.'lt of ice throue;hout the year. 'rho Forest 
Guard at Peterson Guard Station uses one of those as a refrigerator, ond we are 
told that in the 1880' s that ice was tElken from the caves near Gulor n.'ld shipped . 
to Portland, 

, The road northward from Peterson risos over tho shoulder of Peterson Ridge •• 
Tho vesicular lava flo·;1 soon· gives wey to andcsi te, which is the familiar country 
rock for a time.· ·Tho aroa to Twin Buttes has boon heavily burned, ond has erown 
up to huckleberry b\J.sh i:md young. tree reproduction. The view was fairly un- · . , 
obstructed, allowing one to "see out 11 ... To tho wost was the Cascade Divide, ox-·, 
pressed by Lemei Rocle, Bird Mt., Sawtooth Mt., Twin Buttes, ond Steamboat Mt. To 
the cast was tho r,igantio pile of Mt. Adams, ' · 

A short distance north of Cul tus Creek Forest Camp was an u.-:msual exposure:: 
of andcsito, tho rock piled in enormous scree slopes. Considerable arFumcnt arose 
as to tho formation of those piles of broken andosite, ranging from .:;lacial. de- . 
posits to frost action.· It was finally decided, as a tentative conclusion, that 
the bri ttlo ondesi te may have beell ncavcd from bol011, or shattered by earthquokes, 
When exposed, weathering nnd frost action broke the mass into hu~e chunlcs. ' • 

c ' • l ' ... 
' ' 

~ . .- At Tt~ill :Euttes, the road to Randle was token, out past Sterunboat Mountain, ·; 
to the Louis River at Bie Springs Creek, . (The u. S, G, S, quadranelo shows the ' 
stream to be No Name Crook, Eowever the most recent Columbia National Forest map 
shows No Name flowing into Eig Springs_Cr?ok, which in turn flows into tho Lewis • 

... 12-
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Ranger Langfield identified the stream as :Sig Springs) Very few outcrops were 
noticed. However. the ground showed scattered boulders of andesi te, slightly : ' 
better rounded than sub-angular, and deeply. weathered. One·opinion was that · · 
they were glacially deposited, another that they· resulted from normal weather-·. 
ing. At the crossing qf the main fork of Swanqiy ·cre'ek was an excellent expo
sure of sand and silt, pointed out by Ranger Langfield. Here was a mess. 
Smaoo spots of fine silt and cley, beautifully stratified, Areas of sub
a.ngii!.ar sand and gravel with no structure. Huge boulders weighing tons, It 
was finally decided that hero was evidence of glaciation, not glacial outwash, · 
but glacial till. Covering this till was a layer of coarse sand, probably · 
blown out of some "sand crater". 

Tho area over which we had been travelling was fairly flat with a gradual 
downward slope. Then tho road jumped over tho "breaks" of Lewis River into the 
inner canyon. Well fractured andesite was exposed hero, and at the falls of 
:Big Springs Crook, and older lava, probably Eocene, dipped southeastward. We · 
can imagine therefore, tho early Lowis River excavating a broad deep valley, to 
an elevation of 3500 feet or thereabouts. 9laciers filled the valley and left . 
their till, disappeared, and the Lowis River began cutting headward, A deep 
narrow gorge developed in the andesite and older, more resistant rocks. .. . : -

A visit was paid to the Forest Service Lookout at West Twin :Buttes. A ; 
roii.d has been built almost to tho summit of this 4731 foot peek, and a marvelous 
view of the entire area was had. Tho gentle west and east slopes breaking away 
from the Sawtooth-:Sird Mt. range indicated ondesi to flows spreading out from • 
those sources, Many mountain meadows indicated depressions in the flows or · 
perhaps glaciation. Insufficient evidence permitted no definite conclusion on 
this point. 

' ' ' 
Labor Day presented us with a perfect specimen of ideal mountain weather for 

our trip to :Bird Creek Meadows. Crossing Trout Creek, we had an excellent view 
of tho upper White Salmon Valley and the peculiar piles of rock, The old Whi to · 
Salmon Volley was probably dnmrncd by a lava flow,· forming a lok:e, in 11hich were 
deposited ;;ravels and silts formin.s e fairly level valley floor. Tiien slabs of 
ice from tho glaciers floated into the lake, droppin& their load thither Dnd yon. 
Finally the lake was drained, leaving Trout Lok:e as its remnant, tho rich farm
ing land and tho annoying piles of rook, Early settlers on the east side of tho 
Valley had to remove quantities of gravel vrhich had been deposited on top of the 
valley silts, indicating a fo.irly recent glo.cial vrash over the floor. 

At the crossing of Bird Crook, wo found a ty-pc of andosite vrhich •.1as to 
become quite fomiliar before the dey was over. An extremely platy rock ,7i th 
abrupt variation to a non-lominated phase. Time did not permit o. thorouc;h · · 
inspection. 

' . 
. . 

. Evidences of glaciation were plentiful at Bird Creek Meadows. :Bosses of ; 
r.ock wore fluted and scratched by glacial ice in textbook fashion, until they • 
Qeeome so comnon as to remain UllllOticed. The big thrill come vrhen the trail led 
us to the rim of Holl roaring Canyon, Tihich has truly earned its n(l)rle. 500 feet 
deep on the south side, 1000 foot on tho north side, headed by flacial moraine 
material over vibieh milky colored glacial streams dropped in utter confusion. 
Above it all towered the ice slopes around "The Castle". Domlstroom, the creek 
rushed to join the Klickitat in its 1500 foot gore,e. ' - · · 

' 



The hillside on which we stood was.composed mainly of a minutely fracttired 
vi trophyre, which was easily erpded, ·To ·reconstruct the scene, we imagined · · ·· 
glacial ice fi;Lling the valley, gauging deeper into bed rDck and spilling fingers 
of ice over the edge, Ice eroded the canyon to a level now represente~ by Eench 
Lake and then disappeared, ·The fingers of ice over the. canyon rim left "cols" 
as evidence of their existence, Hellroaring Creek then began its.heavy erosive . 
work, deEOPening near the Klickitat, extending this deepening back through glacial 
till and .solid rock, and is now cutting on the. andesi te which dams the lower end . 
of Hellroaring Meadows; In a few eons it will have remade Hellroaring Canyon· · 
into a steep walled gorge, removing most of the evidence of glacial ice, while 
the volcanic cone of Little Mt. Adams watches in silent wonder; 

(RCT) 
~ - -

The items in this article were repo.rt~d1• to me. at. different times during 
the trip PY means of the grapevine 'route and I can do nothi~ but take them at 
their face value, It was Mr.·Daviat 'idea' that I write this so if you don 1 t like . . . . 
it, see him, '. 

' .· .. 
My memory is rather hazy on the first afternoon's travels as 1 had not been 

asked to keep any such reoord. 1 do remember however that on checking up at our 
first stop,. Carson City, we foiJ.nd one ·car had gone astray--to set your minds at 
rest the ·lost car was not Mr. Davis 1, A rule was p~ssed then and there that no 
car was to turn off on another l'Qad until the driver of the car following saw . 
what he was going to do, This proved to be a tremendous help and kept the party 
intact for the rest of the trip, The credit for this suggestion.goes to Tracy· 
Wade and Mr, Davis, 

At our campfire Saturday night Mr. Phillips took chp.rge of the pro2ram and 
carried it off in fine shape. Dr, Adams was ask"ld tq give the oIJening iecture . 
and he very modestly admitted that Mt. Adams mis named after him and arnid the 
applause of tho group he gave the history of how it occured, The other lectures 
that evening were of real v~iip in:d .h~nc~ hav~ no place in this article. 

: . The next morning tho eX_pedition got ~ff to a ·fine .start. Wo were told the 
night before to be at tho gas station at 8:00 next morning and to be ready to. · 
start. Tho leader had failed however to count on the station man•s sleeping 
abilities a.'1d it took us until 8:30 to wake him up sufficiently to understand. 
that we were waiting for gas. We did.not leave until quite a while after 9:00 • 

• ,. l • 

Within ten miles our leader missed his road and we spent about thirty 
minutes trying to find it and then after finding it abanqoned the idea of 
taking it and went back to the ice caves, AJ3 a matter of record it was noted 
that Leo Simon and not Mr. Davis was the last one out of the cave and we very 
nearly went off and left him, At this point Mr. Phillips called our attention 
to the yellow jackets that were everywhere and warned U!>. very solemnly to be 
careful. It seems he tried to lecture to some of them on geology and they, 
being very ignorant, resented his audacity and llacked it up .very pointedly, 
' . . 

.Another matter that we settled for the re~t of the trip was that of 
politics, This subject was considered highly unsuitable for a Geologic trip 
and was strictly tabooed. This measure was passed as .an express favor to Mr. 
Davis, 
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At Peterson Ranger Station thirty-six of us registered to enter the National 
Forest,- There we were introduced to Mr. Langfield, the District Ranger of .. Mt, 
Adams country, and his wife who were our guests for the day, .: , · ·-·' ·~ 

0 ; •• ' • o I< ', ""? 

· It seems we had a Sherlock Holmes with us and one of our most baffling .... 
11\lfSterias was solved, I am not permitted to reveal the proper name f~r the great 
detective but his deductions set our minds at rest for the.rest of the day so 1 
we could study Geology, He discovered that Mr. Davis was carrying a bag of prunes 
and informed us that we were to excus~.his condnct for the rest of the day as he 
was full of prunes. The other item worthy of mention on this day 1s journey was 
while we were stopped on the lava beds. We were parked on the edge of a cliff' 
that opened out on a beautiful view of Mt. Adams. Just back of us ware huckle
berries in great profusion and the time was almost twelve o'clock. Four of our 
leading geologists, namely Mr. Holdradge, Mr. Treasher, Mr. Phillips and Leo 
Simon, disagreed on the kind of rocks here and how it came to be there. The _ 
argument waxed strong and the rest of us retired across the road to the berry 
grounds and proceeded to fill up. We don't know yet how the argoment was set:_ 
tled, 

. ' . ' 
That evening while the rest of us were over at the fire the ''Four Sleeping 

Beauties", having nothing better to do, filled Leo Simon's bed with rocks. Leo 
discovered the trouble a few hours later and hurriedly called in Dr. Cooper who, 
after a thorough examination, decided they must be Gall stones put there to lull 
Leo to sleep. Excitement subsided and everyone was able to F,et a good nights 
sleep. 

Monday brought ·soma very startling facts to the attention of the Society, ; 
For one thing it was discovered that Carl Richards and Leo Simon had long been• 
nursing a desire to become traffic cops and when on Monday an opportunity ci-ne • 
to show this ability_ they did not hesitate to show it. Just ask, them, -

' While on rout~ ilo Bird Creek. Meafuiws we stopped at one "of. the 'nuroorous . ,·. 
little streams that crossed the road to see tho Quaking Aspen trees, the only.~ 
ones in Washington that grow at such high altitude, Loo Simon was ask~d during 
the' course of his lecture on these trees to explain the sticey gummy, substance ; 
that covered the leaves of these trees, He admitted he was unqualified to tell 
us and referred us to Dr. Adams, Dr, Adams very calmly and deliberately ox
eminod the loaves in question and informed us that they belonged to the Wrieloy 
family, He then retired to a safe distance. 

' ' . . ~ 

On this third day too a new kind of disease broke .out among the ranks of:~ 
the members. There had been very little mention the first two days of that ·.: i .' 
knawing thing called •'Nunatacka", but the third day it broke out in earnest •. :; 
Everyone suffered from them -- even Ray Treasher, who had proudly stated he . : · 
was inmune from them, We discovered that the best cure for these attacks was 
lunch. 

the 
We 

By the way for the informo.tion of the Society if you want anyone to be - ., 
center of your snapshots just a:pply to Mr. Davis. He is very accomodating.

wonder why? 
.~- . ; 

And so tho party b11oke up Monday afternoon and reluctantly turned- their 
heads for home. It had been a wonderful trip as all who were on it will tell 
you, and those that missed it will have something to regret for the rest of 
their l i vos. 

' . Eleanor Hann 



... 
. Those who atte~ded Doctor Hodge•·s-f:i.rst lecture noticed ·that he has a 

new approach for the teaching of his General Geology oourse. In the first 
place, all of his iilustrations are drawn from Oregon or adjacent localities. 
Thus, the student acquires knowledge· of Oregon geology while at the same time, 
he is learning his principles; Secondly; he is making a practice of sum- · 

· marizing and interpreting ·the week•s news as occurs in newspapers and scien
tific publications, 

' .. . . 
CALIFO~IA BEACHES WA1K INTO THE OCEAN 

Beaches move in m;ysterious ways. They•re here.tocJ.ey and gone tomorrow~
or, as many California places have· seen, here yesterday and gone today. So tho 
California Beaches .Association has come into being to save the beaches from' 
erosion and other malevolent forces, It•s a problem that concerns every coast 
county from Del Norte to San Diego, and, in the long run, the whole west, 

. California has 1,000 miles of coastline.and less than 75 miles of beach
land satisfactory for public enjoyment. The strange, and for the most part un
studied, movements of the Pacific undermine highways !llld buildings until what ". 
was once far from the .water is wet; they pick up beaches and lay them down where 
no one can enjoy them but·Davy Jones. : 

To beat erosion, man must understand these m;ysterious movements. That•s 
what tho Beaches Association is setting out to do. !l'he trail of understanding 
is being blazed in some directions by harbor studios of the War ,Department Bll;d 
by Scripps Institute oceanographers at·La Jolla,· One of the WaYS of studying 
beach erosion is building beach models that reproduce all the varied forces of ." 
waves, tides, and currents, and watching what t1iey do to the beaches, and build
ing protective structures, and watching what they do. Seawalls, breakwaters, 
jetties, and groins are some of the structures-that hii.ve been tried; groins 
(series of spurs projecting from the shore) promise to· come closest to the 
answer. But the problem is eupercomplex, for even a groin, if it•s imperfectly 
designed, can spoil rather than save a beach. · ' '·· 

' .... 
. But erosion is onl~ one of the things ·that ~ndanger·the beautiful white 

s-and and water playgrounds of California• s coast,. Ship dliJiiping and inadequate 
sewage disposal often disfigure those beaches that nature leaves unerode!L The 
movement is one to protect all the beaches against all of these forces, to rescue 
native shorewator shellfish (the Pisnio clom, for.instance) that are threatened 
with extinction, to a.id in the· croation of more beach state parks, to make th~ 
beaches more accessible and attractive, to preserve the na.turel beauty of the 
shores themselves. · · 

~ • • I 

People interested in following and speeding the Save-the-Beaches movement 
should send their names to the California. Beaches Association, 3~7 Sg. Eill, 
Los Angeles. 

. .. . . 

(Taken from the Sunset Magazine of July, 1936) 
' ·' . 
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FIELD TRIP OCTOBER 11: 1936-EAGLE CREEK,..COLUMBIA RIVER GORGE 

Leader: Joe Wimner 

On October 11, 1936 we will visit the Eagle Creek district on the Columbia 
River approximately 45 miles east of Portland. 

This area which is one of the outstandin~ recreational areas, is under 
constant developement by the U. S, Forest Service. It has many fine trails, 
picnic ground.a and a large parking area at the entrance where we will meet at 
9:30 A.M. 

We will leave Portland, 5th & Yamhill Streets at S A.I.!. and travel via 
Columbia River Highway (not in caravan formation) to the Park entrance whore 
we will leave our cars, 

\Ve will proceed afoot over the new trail to the High Bridge Camp Ground 
a distance of 4 miles, This is an easy trail. 

On the trail we will have an opportunity to see the famous Punch Bowl, 
numerous falls and fossil bods lying below the basalt. 

The Eagle Creek and other formations will be discussed enroute as uell as 
the flora of this region. 

It is suggested that warm clothing be worn. 

The Forest Service has requested that we do not disturb the fossil bed.a 
and please be careful of fires. 
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Nov, 13, 1936 (Friday) 

LECWBES 
. . 

- Mr. Robert Layfield, a member of the Society, will speak 
. on the geology of "Saddle Mountain and vicinity. n Mr •• 
Layfield has recently spent considerable timo in this · 
part of tho Coast Range in Clatsop County, and has made 
a report of his studies to the National Park Service of 
the Department of Interior. This is a portion of the_-~ 
state of which very little of the geology has been here
tofore known. 

Nov. 27, 1936 (Friday) - J, c. Stevens, a member of the Society, will address the 
on "The Colorado River Basin, n Mr. Stevens has made 
special studies in this .vicinity, and has a wealth of 
information not only covering tho geology of the region, 
but also the hydrology, paleontology and anthropology. 

Dec. 11, 1936 (Friday) - Dr. L. S. Cressman, head of the Department of .Anthro
pology at the University of Oregon, will ad6.ress the • 
Society on "Indian Writings and T'noir Interpretation.".; 
This will be a most interesting meeting. "· - ·-·-

TRIPS 

Oct.24-25,1936(Sct.&Sun, )Hunting fossils in ciirno Section. 
· Leader: A. W. Hancock • 

. ; 
-l- '' 

r ; . . 
-.. .. ~ . "' ... 
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The Executive Committee has fixed the date of the Annual Meeting of the 
Society, as the evening of Friday, February 26, 1937, 
• , . l 

In accordance with the By-laws of the Society the following nominating 
comnittee has been appointed: 

Mr. Franklin I, Davis·- Chairman 
Mr, Amza Barr 
Miss Constance Endres 
Miss Glenna Teeters 
Mr, Carl Richards 

If you have any suggestions to offer this committee, coIIIIlILUlicato them to 
the chairman of the committee, The nominating committee will make its report 
on or before the 15th of December, i936. 

Tho followi,ng committee has been appointed: to arrange -for the Annual Moot:.. 
ing and banquet on .the evening of Friday, February 26, 1937: 

Mr. Kenneth N, Phillips~ Chairman 
Miss Eva Catlin 
Mrs. Elizabet!+. Barr . _ . 
Mr. Thomas Carney 

. Dr. Arthur C. Jones. · 
Mrs. Iren Poppleton 
Mrs. Nan Kurtichanoff 
Dr. & Mrs. Edl'Tin E. Osgood 
Mr. & !Ara. Francis s. Olaine 
Mr. Leslie P, Newell 

· . Aily suggestions for the Annual Meeting and banquet should be coIIIIlILUlicatEid 
to the chairman of this colllllli ttee. · 

The following committee has been appointed to consider tho possibility and 
advisability of a summer camp trip for tho Society, for tho duration of one week, 
during the B1l!Dmlr of 1937: 

Mr, Joseph Wimmer - Chairman 
Dr. Arthur C. Jones 
Mr, Russell Collins 
Mr. Tracy Wade 
Mr, Chestet Wheeler 
Mr. Franklin Davis 
Miss Lillian Neff . 

This committee. will make its recommendations ~o ~he Executive Committee, 
Any suggestions relative to such a camp tri~ should.be made to the chairman of 
the. above committee, 

MMOR OIL COMPANIES TAKE OPTIOl'IS ON SITES 
(Morning Oregonian - August 30, 1936) 

Chehalis, Washington, August 29 (Special)· - Reliable reports coming into 
Chehalis state that two oil companies are surveyiw, and testin,<: for oil between 
Randle and Packwood, 60 miles east of Chehalis, in tho Big Bottom Country, 

The report stcy-~ options have been taken on several properties. 



THE PREHISTORIC FORESTS OF OREGON • :· ' l - t _, 
' 

Dr. Ethel I. Sanborn 

. ' . . 

Paleobotanically, Oregon is a wealthy state, remains of the ancient forests 
having been secured from locations ranging from the Pacific coast to the Idaho· 
line, in the north from along the Columbia and in the south from southern Harney 
county and in the vicinity of Ashland. 

Before we take up the discussion of these forests I feel that it will be of 
interest to consider briefly the beginnings of the collection and study of fossil 
plants in our state as they are recorded in the reports of the early explorers, 

·James D; Dana, geologist and mineralogist with the Wilkes Explorin~ Expedi-· 
tion in 1838-42, reported plant remains from near Astoria. These included a fir; 
Abies robusta Dana, and "algae of calcareous type, n Dana believed these to be of 
the "late Tertiary of the Pacific Coast," Since no fossil plants have since been 
secured in this vicinity of Oregon, it is doubtful whether Dana collected his:·.} 
plant specimens within the boundary of the state. rf:; 

In 1842-43, Fremont's Exploring party made collections of rock materials 
from near Cascade Locks and from the Deschutes Valley. Some of these when -~ 
studied were recorded as •containing plant impressions." The report of this _, 
expedition figures a full P!lbe illustration of diatoms from the Deschutes Valley. 
The location of Cascade Locks is now known as the Eagle Creek location, 

. Condon in 1862 discovered the plant beds at Bridge Creek in the John Day 
Basin, Nearly twenty years elapsed before much attention was given to these ·. 
plant bearing deposits, when in 1880 a small collection was sent to Lesquereux. 
At this time it scorns that Losquereux did not realize that the John Day Basin 
of Oregon and the Auriferous Gravels of California were not of practically the ~! 
same lo cation, , : • 

· In 1900, a party from the University of California, under the leadership 
of Dr. John C, Merriam worked out the stratigraphic relations of the John Day 
Basin and made some plant collections. In 1901 Knowlton went into the field 
with Merriam and in 1902 published his paper, The Fossil Flora of the John Day 
Basin, Ore&on. This is U, S, Geol, Surv. Bull. 204, For the next 25 years 
this was the author~ty on the flora of this region. 

.. . 

Leconte, from the University of California, while making a study of the ::· 
Cascades in 1871 and 1872, ·discovered plant-bearing beds near the mouth of · '· -
Moffitt Creek, one and one-half miles east of Warrendale, .Alllong the leaves he 
collected were those of an oak and a conifer with wood of the same. Leconte 
was accompanied by Condon on both of his trips. : ·, .. - ·-

' . 
. . , . In 1872, Aurelius Todd, a mining engineer, discovered beds and made · ' _ ;'. ; 

" collections of Jurassic plants near tho sumnit of Buck Mountain. Buck · - '· 
Mountain is in Douglas County, 8 miles west of Ridclle. What became of Todd's 
collections we do not know; but in 1885, Ward of the U. s. Geol. Surv. received 
a single specimen of his collection, and in 1893 two others. In 1895 Diller 
was sent into tr.is region to map it and his party evidently spent considerable 
time about Buck Mountain, They located several other outcrops bearing the · ! ! .. · 
plant impressions along Thompson Creek at the base of the mountain and as well_·-~ 
at Nechols Station south of Riddle. ·.The same flora wus discovered along Elk._::-. 
Creek in Curry County. ,_ · · -
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During this time Diller located other pl~t bear.ing localities in Oregon, 
among them the Comstock beds in the.railroad.cut north of Comstock. 

From thi~ ,time 9n 1 if_new fossil plant beds were f9und there was not much 
written or recorded about them and it was not until 1920 when Chaney 1s paper on 
Eagle Creek Fiora was ,publ~shed that the study of the ancient forest began to 
receive due consideration.· · 

I. MESOZOIC 
' . 

1. Jurassic '. 

The oldest_forests that are found in Oregon are those of the Jurassic, 
which as previously stat~d were discovered by Aurelius Todd on Buck Mountain in 
1872. The party with Diller in 1895 made large collections from the beds of this 
location and from Nichols Station a"ld Elk Creek, Gurry County. The floras from · 
the Douglas County. and Gurry County beds yielded a flora of 78 species, That 
from EJ:k Creek consisted of 20 species only one of vrhich was not found in the 
collections from the Buck ;Jouiitain localities. 

. ' 
"!rhe forests of this time consisted of many.ferns, some of them giant broad. 

leafed types, some tree ferns. Others would have undoubtedly been somewhat 
familiar to' us as there were repr~sentatives of the genus Polypodium, to which 
our Licorce fern baler.gs and of Adian tum,' our maiden-hair, 

' 
_Tho cycads were well represented; not by the pr~sent_day forms but by the 

Bcnnettitales, the Mesozoic cycads which were the direct ancestor of our modern 
cycads. ! 

. -: . . I 
- ' Fou.r·: spec~es of Ginkgo have been described, indicating that this must have 

been tha most abundant gy;mi.osperm. Some of the leaves figured are very similar 
to those of the living Ginkgo biloba. Other gymnosperms ware of the genus 

· Araucaria, to which the Monkey-puzzle tree belongs, a"ld of ~. to which the 
Yew belop.gs. · I · 

Of foe lol?er :(Jlants, a liverwort, !.larchantities sewardi resembling our 
common liverwort, !.larchantia Polyriiorpha, was described, 

. • . I . 

If we may judce the cl:LDD.te of the Jiirassic, 11ith its tree ferns ai1d cycads 
by that of the regions in which these plants grow to-dl.'y, we will see that it 
must have been very warm. At present the' great cycad regions are the West Indies 
and Mexico of the western hemisphere and south Africa and Australia of the east
ern. · it.1ile tree ferns are found only in tropical regions of both hemispheres. 

- ,' . 
I 

Could we have visited Riddle at the time the Jur;;.ssic forest 11as 

flourishine; ·,w mie;ht have felt it quite monotonous as oll the vegetation would 
have boon green, there havinc been no flowerin,:; plants •. Still the various shades 
of green of the' ferns, cycads a'1d Ginkgo may have boen very pleasing. 

2. '. Cro~ac~o~ . . I . 
.. '. A Cretaceo1J!3. flora. of awroximately ten s;pec.ies was collected by the 

Dillor po.rty from the Cow Creek Volley ~oar.Riddle,. This, like tho Jurassic,· 
consisted of forns, and cycads with the leaf of an ant;iosperm which has been 
referred tentatively to. the genus Populus ~ aa Populus? ricei, 



No new locations have yet been found that have yielded other Mesozoic floras. 
Nor had we known of any one who had visited the Buck Mountain plant beds, until ' 
last summer when a party from Rosebur~ w~1ile camping nearby met one of the early 
residents who told them about the plant beds and took thom in. These Roseburg 
people have this summer secured some specimens for us and for Dr. Chaney. We 
feel that we are most' fortunate to have this col~ection and hope ta· show them to 
any members of the Society wnen in Corvallis, 

II. CENOZOIC 

1. Eocene 

From the fossil floras which have been studied we feel that we have a 
very good picture.of the Eocene forests which covered so large a part of the state. 
These are (1) the Lower Clarno of the John Day Basin, (2) tho .Arago from noar 
Riverton, Coos County, (3) the Comstock, Douglas County, (4) Wost Branch Creek 
near Mitchell, Wheeler County, (5) Pilot Rock south of Pendleton, Umatilla County, 
and (6) Jasper, south of Eugena, Lane County. 

Of these, the Lower Clarno and the Comstock have been most fully studied, 
very little havinc:; boon done with the Pilot Rock and the Jasper; Dr. Chancy.is 
at present workine on the Wost Branch. The Arae;o was studied by knowlton most 
of the determinations being eiven tentatively. But from his list its closeness 
to the Comstock is apparent, a.<d tho West Branch has several species in common 
with the Comstocka Ono of the conspicuous species common to these three is · · 
.Aralia .Ani'Ustiloba. 

The most abundant species of the Comstock is Cinnamorm.un dillori which has 
its nearest liviIJF.; equivalent in the cinnanion tree of the Ind.omalayian region. 
This species is found in the Clarno and West Branch floras. Thero are represen
tatives of Magnolia, Astroniuin, Lonchocarpus, Pteridosllermum, Diospyros, Polythalio., 
Trochod.endroides, and Persea. These are of genera which are now found lareely in' 
the warm temperate to subtropical regions' of the world, indicating for Oregon dur
ing the Eocene a warm moist climate' very much like that of tho modern Panama. The 
nearest livine equiva~ents of many cf the plants named above are to be found in 
Central· .America a.'1d Panama.· · 

There are a few ferns found in these floras but a scarcity of DJ:cy' gymosporm 
remains. 

2. Olieoco:ie 
'1 .'•-

.. '.' It is difficult to really draw the line definitely as to which are 
Eocene 1md \7hich Olie;ocene floras; So perhaps more detailed study of lar,o;er 
collections from the various plant-bearin~ localities may make some chanees in 
the reference to the periods to which same of the fossil floras have been assigned. 
For exlllll'?le the Jasper now believed to be Eocene in aee may be of a later era, 
and tho Scio listed belo'u' as Olieocene, may prove to be Upper Eocene. Thore are 
a few species c~mmon to the Comstock and 'Goshen, and the Scio has plants which are 
closely related to. some of both. . • . 

~ • • t ':I : • > .!. 

Oligocene floras, ·as no\v 'referit'ed, have been secured from (l) near Goshen, 
7~ miles south of :Ellie;ene, Lane County, and (2) From Franklin Butte, ~miles 
southeast of Scio, Linn County. 
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Of these the Goshen has been the most completely studied, the Scio now 
being under study. The Goshen flora of 49 species indicates a subtropical 
climate; it is one of many large leaves, thick in texture, with entire margins 
and many leaves 1vith longer or shorter dripping points. There are some leaves 
in the Scio collections with these same clla.racteristics, but more which seem to 
indicate a forest of a somewhat more temperate range. 

In the first mentioned wore loaves of ;. large oak ( Quercus), the l 0eaves 
having a length of 12 inches or more, Figs (Ficus) fully as large, many leaves. 
of several genera of the Laurel family (Laura.ceaG), a family now represented on 
the Pacific Coast by a single species Umbellularia californica, our Oregon myrtie, 
the wood of which is used so extensively for souvenirs. Among the genera repre
sented are Tetra.cera, Moliosma, .Aristolochia, Alloph.ylus, Astronium, genera 
found in tho low latitudes and warmer parts of both the eastern and western 
hemispheres. No conifers were found in tho goshon collections; while Seouoia 
is fairly common in the Scio. 

3. Upper Oligocene-Lower Miocene 

Fossil floras secured from four locations; which at first were 
tentatively referred to the Oligocene, and now thought to be possibly nearer 
the Miocene, are refori·od as indicated above. These floras arc. ( 1) tho Bridge 
Creek of tho John Day Basin, (2) the Crooked River from east of Prineville and 
the (3) Eagle Creek from near Warrondale,' and (4) the Ashland from several 
locations near .Ashland. The first was studied by Knowlton and since by Chaney 
who has made tho studios of the Crooked River a..~d tho Eagle Creek. Only pre
liminary studies have as yet been made of tho Ashland, but enough to indicate 
its likeness to the others in this list. There is a general similarity in the 
floras of all; showing a vegetation much like that of the redwood region of 

.. California to-day, a warm te::iperate·with possibly an annual rainfall of about 
. 40 inches. The ancient forest of this time consisted o:( redwood (Sequoia), and 

alder in abundance with !Ik'l.ples, oaks, elm, ash, walnut dogwood, madrone, Oregon 
myrtle, 11iilou -- all genera with which we are familiar in our Pacific coast 

·forests to-day. A few specimens of Ginki;o have been found in the Engle Creek 
and AshloJtd bods showing that this genus had held over since Jurassic times. 

4. Upper Miocene 

Floras of this period include (1) tho Mascall which has been secured 
from locations at Vnn Horn's ranch in the John Day Basin, near Austin and Tipton 
in eastern Oregon; (2) the Peyetto from eastern Oregon and adjoining Idaho (which 
by some writers is considered as Mascall); (3) the Trout Creek collected in south
ern Harney county; (4) a sm.:W.l flora from the Dalles bods near the Dellos ond (5) 
tho Empire from along tho coast near Empire·, Coos County. 

: ... 
The Dalles flora as stated is small ·and has not been recently studied, while 

that from near Empire has beon given only preliminary stucly. The Mascall and the 
Trout Creek floras have been fully studied. The Mascall by knowl ton, later by 

·Chaney; the Trout Creek by MacGinitie. These evidently flourished when the climate 
was somewhat drier than during the time of the Bridge Creek and Crooked River, 
during a cool temperate period which differed considerably from the climate of 
those rebions to-day; a climate-which was.more like that of the modern coastal 
section of Oregon. I .. 
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At that time there were forests made up of alder, maple, birch, aJlh, madrone, 
po:?lc.r, walnut, oak, roses, eydranges, pond lilies, skunk cabbage; and among the 
gylllllOsperma, pines, spruces, and Doug1as fir. The redwood seem to have disappeared, 
perhaps it was too dry and too cool -- since the time of the Oligocene-Lower 
Miocene period. We can not but be impressed by the similarity of the plant remains 
of this time with those now growing in western Oregon, 

It was during the Miocene times that the large deposits of Diatomaceous earth 
were acc:umulated in eastern and southern Oregon.· The valves of the diatoms of 
these beds are very close to those found here to-day, 

5. Pliocene 

No fossil flora~f this age has been studied in Oregon, but as you 
know some because you were with Dr. Chaney on his trip to eastern Oregon in June, 
and others through t~e newspaper reports and the interesting article by·one of 
our members in th\3. Socie_ty Bulletin for August 25, a plant bed yielding a l'lio-': · 
cene flora was visited and a collection made of Pliocene plants from near Madras. 
We will all be enxiou~ly awaiting publication describing this flora. 

6. Pleis.tocene 

We are lacking rm:y really. authentic record of plants of this age from 
Oregon beds, A flora, commonly referred to as the Satsop, which was collected 
from the banks of Buck Creek, a tributary of the Sandy River, has been designated 
tentatively ea Plei~tocene. The trees represented by the specimens collected were 
very close to living species and included oak, willow, redwood,.plants which in
dicate a moderate climate, 

A few leaf specimens of apparently the same type have been secured from a 
creek bank near Gresham. 

SUMMARY 

l, Th~·oldest known forests pf Oregon lil'e the JuraJlsic and Cretaceous periods 
of the Mesozoic. These are found in Douglal;I .and curry Counties, and consist of · 
both herba.ceous and. tree ferns, cycads and.gymnosperms as Ginkgo, Araucaria and 
Taxus, These are representat~ves of ferns, cycads and gymnosperms whose nearest 
living equivalents are now found in subtropical regions. 

2. Warm temperate to subtropical Eocene forests are known extending some
what diagonally from the Arago in Coos County to the Comstock in Douglas County 
and on to the West Branch near Mitchell, wheeler County, with the Lower Clemo 
north and. the Pilot Rock near :Pendleton. 

3. The Olig9cen~ forest about Goshen was somewhat more tropical than that · 
of the Eocene of Comstock, indicating a vegetation quite like that of Panama to
day, The Scio is of approximately the same time with a more temperate aspect • . ' 

4. The Upper Oligocene-Lower Miocene forests which are found largely east 
of. the Cascades, rese~ble ~hos~ of the' present redwood ~action of California, 
there being many redwoods and alders. 

5, Upper Miocene vegetation is f~und in eastern Oregon, the Mascall of the 
John Day Basin1 the Payette of eastern Oregon and the Trout Creek from southern 
Harney County, The forests of this time show considerable resemblance to those 
of our Oregon coast to-day, 
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-- ·.:- 6. ·of the later'forests, tlie Pliocene and Pleistocene, there has not been _ 
• sufficient collections to give u~ mu9h in:f'or:nation. The ancif'.nt forest seem to .. _, 

- prove that Oregon in the past has b0en a subtropical to tropical, land and since .: 
the Lower'Oligocerie has been gradually becoming cooler. ' 

- - -
PERSONAL 

. f 
Submitted by Miss Poppleton 

' . 
Eva Catlin has been acting as Counceller at Camp Willapa near Uahcotta, 

Washington during the summer. "The Mother of Many Kids!' .. 
- :: '_ 

0

Dr. Lazelle Spent two weeks at the ~obit' Hole in Nev~, taking nobody 1 s 
dust. Also a week in Colorado. He recommends the usual remodies for snake bite · 
and-what have you, .. 

Jane Hurst reports two weeks at Brit~nbush Lake. Sho says that fifteen lakes 
were visited on one days trip, but was bewildered as to their cause. 

' 
' Mella \1hite had an extended vacation tour. Points visited were: 1. Malheur, 

Oregon~ refuge for migratory wild birds in the Blitzen Valley; 2. Hunter's Hot 
Springs near Lakeview; 3. Modoc Lava Beds, a liational Monument in northel!ll . 
California; 4. Shasta Springs Resort, northern California; 5. Nature School, . , 
DeLake, Ore[,"On; 6. Jubilee at Vancouver, B. C,; 7. Mt. Baker National Forest 
and Lod{;e, Washington; S, Whitman Centennial, Walla Walla; 9. Yakima Park and 
Sunrise LocJ.ee, Mt. Rainier National Park; 10. Mt. Adalns; 11, climbed Mt. Hood 
(south side) .August 30th. 

Russell Collins spent his vacation studying the geology of the Oregon coast 
south of Newport. I 

• J. C. Stevens left Thursday nii;ht, October _15, for Washington D. C. by . 
·aeroplane. He is Drainage Basin Consultant for the National Resources Committee 
for the Colorado River Basin and was called back in connection with the Report , 
ha is preparing on the water resources of that Basin, 

I . 

. ! 

FOSSIL SEEKER CL.AIMS ALASKA. ONCE TROPIC.AL 

(Morning Oregonian ~ July 21, 19}6) 
. I 

Ketchikan, .Alaska, July 21 (.AP) - Charles Heney Harrison, 67, a fossil_ 
hobbyist, returned from the Alaska peninsula today with proof, he said, that 
.Alaskan climate was once tropicaJ.. Alllong his findings were vihat he caJ.led 
petrified snails. I . 

. ·-

' He 
tut ion, 

, "-
said he would show his exhibits to Dr. .Ales Hrdlicf'..a, Smithsonian insti-
who is now in western .Alaska, I 

I 

_g.. 
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. .... (From the University of Washington Forest Club Q:uarterly, Spring 1936; · Be.:· 
cause of the wide interest of the matters treated in this paper a rule which has '. 
been quite uniformly followed by Northwest Science is broken in printing an ar-" -
ticle which has appeared in another publicati.on. Another article from Mr. Beck 
dealing with his work on the paleontology of ,Central Washington is promised for 

_either the November or the December issue. --Editorls Note.) , __ , 

Five years ago we began our study· of the Ginkgo Petrified Forest in Central : 
Washington. This in reality is a series of forests occurring at various horizons· 

:_in the Yakima (and Wenas?) basalts throU12",hout a vertical range of some two thou--~ 
sand foot, and in a bolt 150 miles long and 50 miles wide centering at Vantage on
tho Columbia River. Here a particular horizon 800 feet more or less dmm in the-: 
Yakima basal ts and extending ovor an area six miles in diameter serves as the type 
forest for our study. While this particular horizon has received the &reater part 
of our attention, the other forests and horizons have not been neglected. This -~ 
typo forest is called tho Vantage Forest, and the pillo:v lavas in 11hich the logs • 
have boon buried together with tho underlying sediments arc hero designated Llike ~ 

• _Vantage. Hereafter tho term Ginkgo Forest will bo understood to relate to the --- : 
• whole series, and the Vantae,o Forest restricted to the one horizon or episode in -
S the series. The whole group is understood to be upper Miocene in age. 

• lihat first impresses one as r~markable in this series c-f forests is the abun:. 
dance of tree and forest types and the difficulty of association either of these'; 
with the present trees and forests of Washington. David Douglas, pioneer natura-: 
list of the Pacific Northwest, encountered 11hat he recognized as petrified trees . 
at Bonneville 110 years ago and conservatively assumed them to be a conifer and · 
hardwood derived from the existing forests. ·I. c. Russell, in a geolaeical recon~ 
naissance of forty-five years a,?,o, noted the prevalence of petrified trees in 
Control Washincton, and after havinG sections made announced the discovery of pine 
·and Oak. 

- · l7hen I began my study of the petrified forests of Central Washington l waa not 
acquainted with the published work of either of these men, but like them, I assumed 
that just a fou typos closely related to our present >Tashington treos 1;ere all that 
was involved. To my consternation it soon became apparent that an intimate acquain-

c ta.nee uith tho forest trees of the whale of tell!Porate North America was necessary 
-to any understanding of these ancient forests, and that a hardly less intimate ~ 

· knouledge of the forests and trees of the whole northern hemisphere would be re-·: 
quired for the final interpretation of all the materials collected. 

_ Fos~il leaves of an equivalont late Tertiary .Ago had long been knolill to paloo-
.:; -_botanical authorities and two schools of opinion and thoue.,ht had arisen. Those who 

· · have had under examination the Miocene leaves of Control OreGon and southward have · 
··been inclined to interpret these ancient forests as fundamentally redwood ~n charac
ter, that is, Tlith the trees of tho modern redwood forests already in a dominant 

. role. Those who have worked with the Miocono leaves of Eastern 'ITashington have· seen 
in them the forests of the eastern United States with the trees of the Atlantic sear
board in the position of dominance. In both the north and south divisions of this 
great Inland Basin there has been recoenized- a more or less conspicuous Asiatic:~ 
representation. \7e shall call those respectively the California, the Atlantic, and 
the Asiatic elements of theso old forests with which we arc concerned. · Naturally ! 

tho reader will be as anxious as was I to see to what extent the petrified forests 
reflect any or all of these elements. 

-
: ~- _, \7e beeen collecting with the preconceived opi~ion that if the petrified -t;e-es 

__ were not \fashincton in charaoto;r they would at least ca;rry a dominn.."1.t California'~ 
- element. l7hen we could find ha conspic\lO\lS \'l'.ashinr;ton element we began in earnest 

. - ' ..'.,, ... :: . . " ' - -
"~----·f·A ·~--
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to search for Unbellularia, Torrcya, Castonopsis, live oak, and such redwood border 
trees as Aesculus, These ~vo po:r:sistontly refused to appear and to our embarrass
ment tho genera recognized impros~ .ono with their suggestion of Eastern Junorican 
typos, _Turning to the list of Miocene loaves which had boon intorprotod as Eastern 
in ch~a:e.tcr,, wo wore 'at ·once cnallongcid to· account for tho failure of such gonora 
as Casta.noa, Liriodondron, Magtiolia, Salix, :~ilia, Aosculus, .Al.nus, Carpinus, Ostrya, 
otc., to. J>ppoar among tho .woo.dli •. Practically all. of tho genera abovo listed have 

· biion rcicoa:niz"il in tho l.ii9cono· 1caf bods, · 

· After ±i•O years. ?(f'ioid '!Ork and tho' oJiamination of spocimons which must· rop
rosont thousands of individual trees and dozens of forests, wo havo come to tho con
clusion that wo can roconcilo tho wood lists .w~ t)l __ thos9 of .thQ. tivo. divorl!o J.oaf .. .lists 
and tho two latter with oach other. This is offered merely as a.hypothesis upon 
which future field work and laooratory study will bo based under tho assumption that 
a year or tl70 of work l'lill prOVO or disprove tho theory, · Whatever chccld.ng WO have 
done in the few montl:\s since tho hypothesis cainc to mind .has tondod strongly to in
crease our faith in tho following solution of tho problem, . ' . . 

· Our fist stop was to grant that tho treos and forests 11hich grmr on tho sue-· 
coodinG lava flo17S r1oro likely to contrast in character with those which grow on 

·. the surrounding uplands serving as tho catch-basin r1olls into which tho lava.s had 
·boon poured. It was conceivable that the proportion of leaves from .these two con

tra.sting areas would differ from tho proportion of logs derived from tho SOJ11El areasi 
We assumed that each lava surface would present such little contrast in slope, soil, 
moisture, etc,, that tho forost which it bore would bo practically uniform excepting 
as tho various stages of a single sere(xorosero? )might bo represontod, This was a 
step in the right direction but not far enough •. Throui;h the work of Dr. Fuller of 
tho University of Washington, wo bocalllO conscious of tho prevalence of pillow lavas 
in the basal ts of Con tral Washini;ton, e.nd as a result it has become app.'.ll'D!l,t that 
our various forest consistently, if not exclusively, occur· in pillo1V zones; This 
means that tho logs preserved were associated with standing water at tho t~me that 
the lava overwhelmed them. 

We had.already recognized two extremes nmong tho forest typos. Ono dominantly 
Soquoian( Tnsodium and, or Sequoia-a redwood forest?), and the other largely Ficeii.n 
(spruce, and, or tomarack-thc Atlantic forest?) with of course a grea~ many hard
wood trees, mostly in forest of a transitional character. It r1as harC!ly possible 

·that such a rariety of trees(75 or more gcnera)could have grown originally within 
the'feu squo.ro miles in r1hich they are now found as fossils, and in fact, many of 
the logs arc prostrate ro1d devoid of bark ~s though rafted in from a considerable· 
distance, This feature lad to the conclusion that many of the- treas must bo· Qaxtra- · 
lava., n by which wo moan that tJ;lcY must be foreic;n to tho lava in r1hich they are now 
found and may have been rooted· miles away in a strongly contrasted habitat. 

Pursuing tho study alon5 this lino it ·bccam~ apparent that the Scquoian forests 
arc those which were rooted and buried in situ, and that tho Piceno forests are in 
all cases prostrate logs, members of rafts which mcy come from an indefinite distance. 
Latcl' ITC became convincocl that ma..w of tho Scquoi!ln treas are in fact Tnxodium and wo 
began to visualize upon the succeeclinG lava flows wide-spread swamp forests such as 
may tocl.'.ly be found in· the Dismal Swi;unp area of tho. Atlantic seaboard, ~sociated 
with the Smimp Cypress occur ~ose trees which one would expect in a swqmp area of 
varying-depth and acid content: whito'cedar, water ash, ti;tpelo, dogwood, etc., and' 
'thoro arc mi~sing those trees ~hich ono would bo surprised to find in such a situa
tion. "In support of tho sw~ idea is the! presence of what apparently is petrified 
peat ~d swamp bottom. On the .other hand, spruce, tamarack, olm, walnut, ot., are 
yot :to be recognized as rooted on any lava surface and tho conviction grows that 
they grew upon somo surrounding oxtra~lava lowlan.d or upland. Carrying on tho idoa, 
it i~ dUito concoivablc that chestnut, .tulip troo, Illabnolia, alder, willow, otc., 
whoso !pgs arc so far entirely wanting; I\laY have grown u:pon 'Ulllands and divides 
whore their logs woro not accessible to ·streams largo enough to carry them into tho 
basin, It is entirely reasonable that tho present daY Pacific Coast and WaJlhington 
forests existed on high, dry uplands or in other situations in which the opportunity 
for preservation of both loaves and logs ·1as not favorable. Wo aro quite convinced 
that pro sent dey .generic typos and their ha bi tnt prcfcroncos havo rcma.inod fundamen~ 
tally tho sruno sinco tho Mloccne, Probably nll units of tho toropcr1;>.te Horth .Ameri
can :forests oorc found somewhere in suitable locations in tho inland basin of Wash
ini;o:ton durinG tho llioccnc c..'1Q. th::-.t .;'JDOn.;; those fc.mi+io.r and domine:nt ArooricM trees 
thi:iro 17crc a ;;rout many exotic species in a sub-dominant rolo, 
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FIELD TRIP OCTOBER 24-25. 19"16-HUiTTH'G FOSSILS DI CL.ABliO SECl'ION 

Leader: A, W. Hancock 

Take \Vapinitia cut-off to Maupin continue on through !Aaupin on Dalles California 
Highway for twenty t110 miles - at junction take left hand road to Shaniko 12 
miles - at center of Shaniko leave main high11ay turn square to right around 
corner grocery store and follou road to Antelope. About throe miles beyond 
Antelope road forks, take left luuld fork. About throe miles beyond John Day 
River bridge at oil uell derrick turn abruptly off road to left follo11 dim road 
up dry gulch to end of road. 

Tako: -

Plenty of gas 
Food for three meals 
Water for three meals 
Some 11arm blankets 

Also some of tho follo11ing articles: -

Heavy halmner 
Pick 
Shovel 
Cro11bar 
Cold chisel 
Paper to urap specimens 
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Nov. 13, 19}6 (Friday) 
· . . . 

... 

LECTURES .., - r 

- Mr, Robert Lizyfield, a member of the Society, wiil speak 
on the 'geology tof "Saddle Mountain· and vicinity. n • Mr •. 
Lizyfield has recently spent considerable time in this 
part of the Co a.at Range in Clatsop County, and has made 
a report of his studies to· the National Park Service of · 
the Department of Interior. This is a portion of the'., 
state of which very little of the geology has been·here-
tofore known.· · ·' ' 

Nov. 27, 1~}6 (Friday) - J." c.'stevens, a membef of the Society, will address the 
Society on "The Colorado River Basin.". Mr. Stevens has . 
made special studies in this vicinity, 'and has a wealth· 

Df information not only covering the geclogy of the region, 
but also the hydrology, paleontology and anthropology. 

' 

Dec. 11, 

~ ! : .. 

19}6 (Friday) - Dr. L. S. Cressman, head of the Department of .llnthro
pology at the University of Oregon, will address the 
Society on 111ndiam liritine;s and Their Interpretation." 
This will be a most interesting meet~ng • 

. ~ ~ -. : 
·. 

TRIPS ' . ' 
. . . - '· . 

Nov. 15, 19}6 (Sunday) - Sauvies Island. t • · 
. ' -• 

Leaders: Messrs. Franklin Davis and Geo. F, Shepherd. 

-1-
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Taylor, Frank E. .. ·; ;:i..: .. f1i1-""• 1 ... 

·--~J. • .:. --· .• ·- .. ~ .. -~ -~--- ~---

:BEARING OF DISTRIEUTION OF ·EARTHQUAKES AND VOLCANOES ON THEIR ORIGIN 

' Geological Society of America, Eulletin No. 39, Page 174, 1928 
t ' ~·:·f; .. :.·,: 

Many maps have been published in·the last thirty or forty years showing the 
distribution of earthquakes· and· volcanoes, All show a marked tendency for both: 
classes of phenomena to concentrate in or near to the "young" or so-called 
Tertiary Mountain bait.· The belt a:s· a whole is characterized by "chronic· and·:~ 
acute sei·smici ty, n. Eu't a: large proportion of the major or world-shaking earth
quakes have their epicenters not within the belt, as it is generally mapped, 
but on its submerged frontal slope, expecially on its basal parts, Many also 
occur farther out on the ocean floor, and some far away from all others, Reed's 
map of major epicenters for 1899-1911, inclusive, shows a remarkable distribution, ' 
More than two-thir'ds -out of a total of 276 are in the western one-third of. tne ·,} 
Pacific Ocean, -~~s~ly on the ocean floor.! ·,.· ; _, · ·: : .· '.. ·, _- 0 •• : : ~ _i ; "t 

.,. - ~ . ... tff•f 
' . f ~ • ' J. . -

If the mountain ranges of thti Tert'iary belt are being made by a sliding 
of the continental crust sheets from high toward lower latitudes it is easy 
to see how stresses would be set up in the compression belt, and would cause 
earthquakes when they were relieved by sudden fracture or slipping. The whcle ·.: 
mass of· Nbrth :America north and northeast of the Pacific ranges is sliding • · :·~ 
constantly southward and southwest11ard, ·without perceptible jar; on a deep · f rt_ 
seated basal film or layer of rock which is made potentially viscous by great • 
vertical pressure and by heat, but is made actually viscous only in a relatively 
thin layer by the tremendous power of the 'added horizontal stress arising from -· 
the main crustal movement. Thia viscous layer is the equivalent of Daly's basal 
layer of viscous basaltic glass. · 
_,_...,_..,"ffi-' -::~• .. ,I ~ r:-~•,., 1·.,.:,.,.\",·,·r~·-;:1.·~~-·: 

~,',~·; Where the basal thrust-planes emerge 'in the oce~ bed beyond the. shore of 
the front range, suboceanic earth'quakes are produced, Nearly all major earth
quakes· are caused in these ·ways. Only a few are caused by sudden fracture and 
relief of tension in high latitudes, The process is"the same in all of the 
moving' continents; the body cf the continent slides constantly and without a 
jar: r '.Earthquokes occur only where the basal planes 'emerge through the non-
viscous; fracturable crust. · · · '. . -• : ; 

1 
_ 

I 
I 

_It , Some of;the ·conditions ?f volcanic action, a.'1d of the formation of sub::··~·:'. 
terranean igneous bodies seem as yet largely obscure, Probably the welling 
up of the 'great plateau basalts is relatively the simplest process, and ma.rl::s 

,i;~l;~~~l~max.or _most_ rapid stage of ~rust~ movements. '., 
.. _ ... , __ , • • 1 " r · · r · I· · • -.... '" ... 

l• .. ~A~.' -!.. .! .,_ , ·"~·• 

• ' " ' - I .r.., ~ • • "' .. o-:, . -;- .. :\• .. r 
c_(J ::: :. •. ! 1 .. " .. VANCOUVER. ENGINEER HIRED r 

• --·•·• ... , Mornine; Oregonian - November 1, 1936 
~~~"- ... .; .,, .... ~ . . . .. 

: .. ·; 'rr ·=-! 

., ---j· _,,·_ t-··;r·. 
Seattle, Oct. 31 (AP) .:. The city council-~ hired Claire P. Holdredge, 

Vancouver, Washington, to conduct a geoloe;ical survey of the Ruby creek basin 
to determine rock foundations for the city's new power dam, Holdredge will be 
paid $50 a d,ay for the survey, which will last about a_ week, : · ; ·· \ ·-:: ,i • ,( ~ • , 7 _:, 

. ···--.f-· .• .. . · . .:' - ·-·· '1 ··1£ ·- - • -· "t-: ·----··-·' C-.l-••1j,.-- ... t .. : .Lo,: :.. • ... I~ • a- .. ~ . 

. . " 
~2- ' 
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FACTS A1ID THEORIES OF EAP.T"t:IQU.AKE P!L..;IlOl!ENA 

.... --: .. : i:.' -
:Sy J, Wimmer 

. "' -. . (' . - .-• 
.. ,_ - ; . -

.... t .. 

, - . ' . 
' . Introduction 

_.,~ ··-~ ••• .J _1_:·')·r:.! ... .,.r.C; 
. ' ' . - ,9 

Someone said that we cannot trust the ground upon which we stand. This in'~ 
part, is true, for history records many disastorous Earthquakes which made the 
ground upon which man stands untrustworthy, - .: - • - - ' - -.-

,_ 1 '"'·' .f1t ... ~.1~;.;-~ij•,. -1!--: 
The study of earthquake phenomena is important to the Architect and the 

Engineer as well as to the Geologist and Seismologist, In fact, all who are
eng~ed in construction enterprises in an affected area must become conscious l ,-_ _-; 
of the- results an earthquake may have -on the stability of their structures, ·J·rn 

• I , .• } ~ - • ! l ' ' :-.::i 
Insurance Companies are likewise interested in this sporadic activity 

from the vioupoint of rates, ; , , - ' -- ' , - ·-; ' 
~ . i ' .1 -

Definition and Effect 
... .l. r . . . . . . { : . ·~ ., ! . . .. _ . . -~ 

~ - ·' -An Earthquace has been defined as a vibration of tho surface of the Earth · ·-
caused by a transient disturb~ce of tho material at or beneath tho surface,·:::: 

Earthquakes produce physiological as woll ~s psychological effects on'man,
and in a~dition effect not only geological structures but all of tho works of··:! 

.:. -- .. :~lo man. 

:•·Tho extent of 
energy produced by 

tho 
the 

.. :':_:t: 
area effected by an earthquake depends largely upon tho :!1 

- :11 uave -and tho depth of tho location of tho disturbance. · 

~ . . . . 
" Tho effect is controlled to a large extent by tile geological structure " 

and is a junction of the speed of propagation and rofloction of tho uavo. ' '/: .. -, .. . .. ... 
', • t • "~ • 

Classification of Earthquakes 
' ; . . : . ' - J -

- - . - ~. 
' l; i' " Earthquakes are classified according to natural or artificial, that is -· 

whether caused by internal earth movements or made by man or the agencies of . . man. ~ ~ - .. , . • 
' . 

The source of naturai earthqual:os may be shallow or deep..seatod, 
' - . ' ) . I 

. '" A further classification is.tho geographical location into, local, near - •-~ 
tor distant. 1 ; .. ' ? , • ' • , ! j.J 

t t ' ' ' .. l : 1 ... \., ) 
:Seth shallow and deep-seated earthquakes may have any 

throe, go? graphical _classificati_on.s. 
cno of tho above . 'i:. 3 

"-
• ' ''l'Ypes - Tectonic, Plutonic and Volcanic • - 1 t .. "")Yl~ 
t _l ' '. ~ • - ' ', ! . ' • . ' ' : 't 1 •.: , > • "! ~ : ... •.:::... 

Earthquakes arc .produced by stros-ses which may bo ~ectonic, Plutonic or --; 'le 
Volcanic or a combination of those. When felt by man they are tormod perceptible 
and ~hon only noted by_ delicate recording instruments, imperceptible, 

.t~ •• r:J • ,I 

Porcoptiblo earthquakes may bo slight, strong, violent or 
depending upon their re~ultant affect, 

,.'·~ ~ I I.i 
castastrophic ,, -. -· 



. . • . " " l .. 
· : Tectonic Earthquakes 

' ' ~.- . 

. , • t 

Tectonic movements are produced by faulting and warping of the earth's sur
face. Shocks due to Tectonic movement-s are more numerous than those due to either 
Plutonic or Volcanic agencies. To this class belong those which result in a dis
placement along a fault line. 

. ' 
' 

Exa!Iq>les ·of this type are the sinking ~r ~levation of an area, or a dis..O· · 
placement either vertically or horizontally on either side of a fault. 

: . ' ~ 

In the earthquake in California on AJiril 18, 19o6 the horizontal displace
ment along the San Andreas fault line which extends from Mendocino County in the · 
north. to San Bonito County in 'the south, a distance of .iqiproximately 270 miles,··:, 
had a maximum displacement in one place of 21 feet. 

' ,' " . l 
The earth on the southwest side of the San Andreas fault was displaced ... 

northwestward relative to that on the northeast aide • 
. . _ . . : 

'' 

It is to be noted that in Tectonic Earthquakes the evidence of fault scarps 
are soiootimes lacking, al though an upheaval in one section or a sinking in another 
sectio;i may nevertheless occur due lto folding or warping of the crustal layer. 

' • Foldin&, as a rule, is gradual. However when a rupture occurs it will· 
produce an eart)lquako wave.· The earthquake wave is caused by the sudden sliding 
of one surface of the rock over the other surface at the fault line. When the 
elastic strain on the rock becomes greater than it ce.n stand, a rupture takes 
place. This lI!Qvement is not instantaneous but lasts a certain time interval of 
from one second to a minute or IIX)re. 

Tectonic waves start at the surf ace of the fro.ctul'El and spread through-out 
the adJayent area at a rate proportional to tho compressional force that tho rock 
was subjected to, releasing a large amount of stored energy. 

I . . 
.After the rupture has ta.".:en pla.ce the t'7o surfaces ':'Till rebound somewhat 

until they reach a point of equilibrium relieving the strain. 
, I , 

T'ne •,1ork done at the time of a rupture is equal to one-half the amount of 
alippfl6e tir.im the total elastic force acting upon the body. 

. I ~ 
In order to get some idea of the (l)ll()unt of energy stored up in o. roclc 

structure which is under on elastic strain it !Ilo'\Y' be of interest to know that 
at the San .A."ldrcms fault above referred to, a total of approximately 4,000,000,000, 
000 horsepower was released in one minute of time. This tremendous ar:xiunt of 
energy was dissapated in the form of heat.. . [, 

J • ~ ' 

Another type of Tectonic earthquake is that produced at see.. This type 
frequently rcsul ts in tidal waves due to the faulting co.used by vertical move
ments at the bottom of the sea. If the movement is largely horizontal instoo.d 
of vertical practically no undue movement of the sea will be noticeable. 

' .~ i ; ' . ' .. . Plutonic Earthquakes 

' Plutonic earthqual~es aro those whose focus or locus is deep-seated, that 
is 50 to 750 Km, or more. 

' . 

' 

-4-
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:.I· ;J, ·_: ·.r~1~·~:·.! i:~·:~··-· :.~ ....... .:..:.'! \ff,---1:- ~ :l 1:~1:l 
t Considerable difference of opinion exists among seislliilogists as· to the ~S:: 

probable causes of deep-seated earthquakes; Some of the suggested reasons· for· .. ~ 
them are: · : . . ' · ·, ~ ·- I · t 

· r !~:1:-·. 

1, Recrystallization - Fermor 
i , ' 

. i 

''. 
.. 
2. Magmatic or cryptovolcanic - Branca - . ~ .. ' ....... 

. . • .·:_: i 
'. 

An outstanding feature of deep-seated earthquakes is the prominence of the -~ 
shear or (S) waves as compared to the condensation or (P) waves. ' ~:,;::: 

- :J., 1' 
These theories would tend to preclude the existence of liquid magma at 

least at this depth,' , , · · , ' ' · -' · ·. ' : . 
.-.t:• t~, ':,.: . I I • ' '. : H~I 

in a highly viscus fluid due to stress is hard to·-~ : l : The origin of waves 
comprehend. I, ,; .' ~~-:1:; 

· The percentage of deep-seated earthquakes to shallow-seated ones is.very 
large; approximately 25% are considered as deep-seated. ·' · - _.~_-1(; 

. . . , " ,. ' . . - -~ ·u\ 
- - t ~ •!l It should be borne in mind that as the depth increases the amplitude of----~ 

the wa'Ve is attenuated so that many more deep-seated earthquakes may occur thM :: 
are actually recorded. · . · · - · . . · · l rr'·: 

Recent studies 
the earth indicates 

·-:: ' 

of deep-seated earthquakes occurring 
the depth of focus is as follows: 

• ' - . • ! 

· North .Alnerican Coast ...... : .. ;-. .• ; •.. 100 Km. 

... r-·: 1s· ;; 

in different parts of 

'·~li\J.~r-: 

South .American Coast .••••..•....••.•• 100 to 200 Km. 
Japan. . . . . • . . . . . . . . . . . . . . . . . .. . . . .. . . • • 300 Km. 
Arc arround .A.us tral ia •••• ~ •••••• ; •• ; • 400 . to 700 Km.· • 

.;-: :--. l . ' - :: :.!1..~i!!l'J 

::- It is a well known fact th~t the strength of the rocks increases with aipth;( 
the weaker being on top.· It is therefore easy to understand that faulting of the 
weaker rocks can take place more frequently than the stronger and deeper ones: :•1 
Faul ting of the deep-seated rocks calls 'for especially large stresses, stresses :1 
many times larger than those necessary to rupture the topmost rocks. · ,""'.! '· ' ' 

, _,i,U,...: 
Another ca:use that has been advanced of deep-seated earthquakes is the 

eff~ct produced by the internal heat of the earth on the super-structure, It 
is also known that the internal heat of the earth increases with depth, It is 
believed that the excessive heat ·in the interior is responsible for differential 
expansion and contraction in the upper 500 to 700 Km. of the earth's crust •• 
Jeffery, has pointed out that cooling of the crustal material down to the depth 
of approximately 700 Km. has disturbed the initial thermal gradient, This is : :i:-;: 
believed to be one of the causes of deep-seated earthquakes • 

.., ' ~ ' . .. l '. t . ' ' - ,.. t 
i.- - J. .~ ' : • - ~ • ' • ~ • ~ : ' ,.__ 

It appears probable that deep-seated earthquakes set up a stress by their ~; 
repeated jarring of the crustal material which are a probable cause .of shcl.low.: l J 

seated earthquakes. 
I . . '.f1t~~"tl ... : : ! . 

Volcanic Earthquakes 

Volcanic earthqu,akes are those caused by volcanic activity. · The earth's 
,_ • J ~ ~ .l.: L v 1 - ~ c: : ; ~ · 1 . ; • t .- l i !- ~ .i -1. L!> c :f \ _:; 



crust is constantly being shaped and chan,<;ed by mountain building and volcanic 
activity. Mountain building as has been previously pointc_d out is accompanied 
by Tectonic activity resulting in structural changes and movements of the crus-.7 
tal material, These movements accompanied by a rupture of tho homogonous 
material form another principal cause of earthquakes. 

Those shocks that havo definitely been traced to volcanic activity have 
been found to be slight and of local consequence. Few shocks of great intensity 
have been r-0cordcd which arc ascribed to volcanic.activity. Shocks that are 
however due to volcanic activity arc mainly caused by gas explosions or the 
sudden stoppage of the magmatic flow as in dikes whore the magma enters ·a fissure 
or opening • 

.An inspection and analysis of the earthquakes in the World from 1899 to· ' 
1933 shows that the majority are located at points distant from volcanic activity. 
This would tend to indicate that the primary cause is not centered in the imme
diate vicinity of volcanic activity •. 

It is interesting to note the distribution of earthquakes in the limited 
States as shown in the Reports of .the United States Coast and Geodetic Survey .: 
for the years 1928 to 1933 inclusive." The only active volcano in the United 
States is l.!ount Lassen in Northern California (dormant at this time). Few 
earthquekes are shown whose epicenter is at or in the vicinity.of Mount Lassen, 
while many are known to have oecured, whoso epicenter is known to be in areas 
remote from this locality. 

. . 
Earthquakes may also be caused jointly by both Tectonic and Volcanic 

activity as for instance faulting near a volcano due to the sudden movement of 
compressed magma from one region of high pressure to an adjaoent region of low 
internal pressure. · · · · · . , 

They are also produced by the building up of extremely high pressure areas 
within the earth due to the admittance of surface waters through fissures fol
lowed by an explosion of the steam similar to the action which takes place when 
a boiler is overheated. The high internal temperature of the magmo. increases : 
the pressure and this pressure tends to decreaee the volume. Cooling will also 
produce shrinkage of the material which will resuit in a change in configuration·. 
followed by a faulting of tho mass. This shrinkage action results in Tectonic 
activity. 

Intensity Scale 

• . The outstanding factors in earthquEi!'.e analysis are intensity and location. f 
... 

The variation of intensity with reagard to location is an appraisment of tho 
probable future effect that may be encountered. , . 

In a particular location where earthquekes are kno'Rll to occur either fre
quently or intermittently, the intensity will or may vary through a wide range 
of values. ., -

A study of the locations uill result in the determination of the free and 
active areas. 

In the active o.reas the sections of maximum and minimum.intensity values 
may be determined from the available seismological data. · 

-6-
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·,·:-·-- ... ~~ -,.· ...... ;>11·"'1· ... · • ., .. ,.-·-· "''" ·, ·)1--~ .. (,, r ..... - ... ... ,,,. ,.J, .......... ,..,, ~t · 
'•".I • , . ' , ... .. • - : • "'.' •. - , ._ ... •""' • •-. .. .,. ·~ - - • ' - - " .., "' . """' • 

t:· .... In ~rde;·that-earth~ea·~ be con~i;tently'cia.S;ified 0.c;ordi:i{i'to'-i'n.:' _c 
,. - - .... - ~ 

tensity, a scale of relative experience values or effects has been devised. ' - ·• 

: ; : -: Who.te~er sc~e is us'ed;· must relate to cth~ -effect 'ilrodlice'd by' tho wave as 
noted by human BE:;encies.' '· '- · ·· · • ·' · · ·- · ·- • ~--~:: 

.; - . .; ·- ~ ' ... ' . 1 . ~ ' ~· ~ ., ... ( . . . -; ,:t : : :J 

Prior to 1931 an intensity scale kno1Vll as the Rossi-Fcrrol scalo was -us~d;:: 
subsequently this scale was modified and it is now knomi as the Mcrcalli In
tcnsi ty Scale. ·.. ' · • -- ' " " ' ' · : .. ; - · .. " 

~.! -1 ~ ... '~-~~ ·:_ - • '·_:·; ·.~~! ·:\~\~-~ ~ ~ ~·· _'.· ~}~:,'~-~·> ~_. ·-~,:~:-·-.:~ 
~.The following data lists both scales for comparison purposes. . These scales · 

a.re based on tho accelerated energy; that is the force of the"shaking prodnced- 1 

by the earth@.ake at tho surfuce of the earth ·as felt by mi.man or mechanical ·· U 
agencies. 

' I ,~~ ,_ ~ } : " 
Earthquake Intensity Scale 

,. . .. . . 
" " r . ·_ .. J • ~ _; i I • ! ~ .. - ' 

Scale Equivalents ..... ·· ;~ - •. r ~-~i· ·; • ·< ·. 1··.- .. -. ·~.-.'.J!.-_.~. 
llos si-Fo rrol Mcrcalli --------=Dc~sc~r1o.i!o.lp"-'t.,i..,,o"'nW<o.:f_E'"f"'f'"e:<ic,<i.t!I.....-_· ______ ,;_.~ 

No. No. Rossi-Forrel Morcalli - Rossi-Forrel 
: . • I - . , I · Micro seismic :- -. ' - Felt only by a few. f !' _ , · , • 

I to II - : II Extremely Feeble - Felt by a few persons at rest •• - ';~-.. 
III ~ , .. III • Vcr.1 Feeble - Fol t quiet noticeably out of Cloors, ~ ~ ... ~ .. " ' .. : .. ' ' 

: IV to v'' IV Feeble 
v.ibration like that of a passing truck. 

- Felt indoors by many and outdoors _by a 
: - - fe11; dishes, 11indows imd doers dis- - -' -' ' ·- --

v to VI v 

- • , .. \l ' 
' . 

·- · turbed. - , ~ · ~ --, ~ · :-: : - ; ; 
Moderate Intensity- Felt by nearly everyone - dishes and 

-. ' - '' windows broken - disturba.;1ces of trees 
!lJld poles; pendulum clocks stopped. 
Felt by all - heavy furniture moved, 
~e to chimneys, . ~ . . · 

VI to VII • VI . ' Fairly Strong . 
VIII VII 

'O - ; . ~ :- - ' 

VIII to IX VIII 

, ' 
;··' 

Strong 

Very Strong 

• J •. ".' 

• •:'.'i .. 

- Everyone runs out of doors - slight 
damage.to well built structures -
noticed by drivers of moving vehicles. 

- Damage considerable to ordinary sub
stantial buildings with partial collapse; 

- panel walls thrown 'out of frame 'structuretJ 
falling cf chimneys, smoke stac1"..s, monu
ments and walls. Heavy furniture over
thrown, changes occur in well-water 
level a. ·.. .~ t , ~.,. ~.,. •• t 

IX+ • - IX , Extremely Strong . ' 
Damage to specially designed structures 
well designed structures thrown out of 
plumb. Buildings moved off of found.a-

' ~ - - • · · • tions - underground pipes broken. 
Extreme Intensity- - Well built structures destroyed •• Ground 

' - ' badly cracked. Land slides; wat~r splash-

' . ' : ~. J ... .J • 

x x 

XI 
. · \ ed over banks of streams and lakes. 

' · ' - Few strtictures remain standing. Bridges 
:i •, ·:: i. , ; ,'; destroyed. Fissures open in the ground. 

.... _,., .. --- . __ .-. Rails_bcnt. ,-- -!·: 'i•i ~-.--:; •;· 
XII r , • - • Damage to everything. Waves, seen on the 
._7 0;'.·::_~::,n; ~: :·~:. t •. _,ground surface.• Objects throIDi into-the 

air; · .. -- .. · ~ -

- • ',' f ' > i . 
'b: ·:c,: 

: ---.- t-- -· .. , i. ____ .,.:~ 

• -. " 
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In the study of the actual intensity of the wave at the surface of the earth 
a weighting .factor lll\lSt be introduced. t'? compen.sate'·for 'the· appare~t intensity at 
the surface relative to the actual intensity at the'source; · ·.:. · :. 

, The geological structure must also be considered; For instance in a water 
soaked soil or on earth fills a greater intensity will be noted than in a solid 
rock structure •. This fact is of great importance to both the Architect and.the' 
Eng' ine_e r. · · · · · • . . 

". 
~ ' J l ; . 

From a comparison of the disturbances in different formations in the San · 
Francisco earthquake 9f .April. lS, 1906; Reid, obtained the following results in 
comparison with rigid crystallimrock; in san4stone l to 2.4 times; in loose. 
sand 2.4 to 4.4 ·times; in.made ground 4.4 to ll.6 times; and in marshy soil 12 ., 
times the maximum 'displacement obtained in crystalline formations. . . . .. :: 

Wave Lotion a.>id \'oloci ty ~f J.'ropo,;ation of Waves 

Since the earth is considered to be an elastic body 
earthquake waves shcuJ.d be controlled by the elasticity 
ing the mass. -.:. . ' · · 

' ' . ~ . : . : 

it is natural that _ 
of the material compos-

' ' 

The observation of these '•:wes· is of coi.irse limited to the surface of the 
earth. The waves 111Ust pass through the·mass before they can be recorded and 
.studied. The nature of the '.mass cannot be definitely determined nor can its 
density or elasticity be measured. · Therefore certain inevitable assumptions 
111Ust be made •. In malting these assumptions considerable differences of opinions 
are to be noted among the seismologists with regard to the nature or character 
of these waves, : . . . . 

.· ~ ... '· . -:. ' - ' 

-· · :.There are- three types of w~ves in earthquake phenomena viz: 
,_ ' ' - f • ~ • ~ i 

~' .. 
· · 1. Longitudinal or. com:Pressicin ;.;aves designated ·as npn waves, also' called 

Push or Primary waves.' 
" ; ~ ' ~ . . . . • ' . . . '. 

... 'f' •• 
2. Transverse 'or shear waves designated as nsn waves, also called Shake or 

'· · • · ·: Secondary waves~ 
~ ~" . ' ' . i ~ , ! ' ·~ 

,1; · :· .rr · 3; Surface waves which are divided into; 
:::.i'. :·. · ·.: ·.• (a) Reyleighwaves. 

· · :.: · · · · (b) Love waves. 

·.: The "P" waves 11ibrate parallel to the direction of tr!lilsmission !lild follow 
the chord of an arc, traveling at a speed of 7 to 10 Km. per second. They .are 

A ~~dependent upon the Bul~Modulus, Rigidity, and Density of the material through 
which they are propagated, · ' 

!!.. -~ • ~ 
In 'th~· npn waves each particle of the solid is displaced in the direction 

' of travel of the wave.- i,e, similar to a sound wave, 
' .... j 

. .- The period of the npn wave is from 5 to 7 seconds. 
f ~ l . ~ . . ' . "" . ' . . - - - . . .. ,•,... 

~:. · ··· The ns" waves vibrate normal' to' the direction (If transmission and like the 
,. npn waves follow the· chord of an ~re. through the earth, traveling at a speed of 

: 'about 4.5·11m. per second. The nsn waves are dependent only upon the Rigidity 
- · and Density of the material through which they are propcgated. The displacement . ' 

·-



in the ns" waves is at right angles to the direction of travel; They are similo.r 
to light waves. :-:. • ;:·:i: t!.~.'.'..!·::1 

:-: The periqd ~f ~s•.waves_ is._from ll to,13 seconds •. ,_.J. .. ·::: : ~-·.~ ::::: 
• l ... : 'f.' ' " # • • ~ • :' .., - • • • • ' ,. • ~ I ' • ' ' • - ~ \ , • • • r ~ • ' ,.. • ' ' • • J • • t.. ~ . . . ' . . . - t. ' " =- ~ • •. . . . ' ·- --

The surface waves 'are made up from the combination of the "P n and •s n waves. 
They a.i:e controlled entirely by the elasticity of the material and travel slower 
than the 11P 11 or "S" 1vaves but hiive the greatest !llllPlitude. Their average speed 
of propogation is from 3. 5 to 4 Km. per second.:. ' · · · , . , . • · ' . :t :t . ' - ~ . . . . 
. : ~ . , .. ; , . . . ' ; . . " - r .- ~ : .: ;_ t 

. In.the case of the Rayleigh waves the.displacement of.the surface is_verti
cal· and partly in the direction of wave propogation. They usually equal about 
o. 9~ of tho "S " .. waves in voloci ty. :- : : ! ·; , , - ; J • :·: c ·_.·.. - ~ • 

.-:·~·· ~···:-,.. .. -•'to-· ·• •'.. ·''( r"'" ·,·,- .. , .. : ..... •: :'.J~.~1 

In that of the Love wave.the. displae'em~nt is always horizontal a.nd at right 
angles to· the propogatioli of the wave. They are possible C1nly if the crustal ·:t 
material is not uniform, that is; there must be a difference in wave propogation 
in the different materials, the lower having the higher velocity; · 

•. t' 0. '~ • •) .. ~ ' ,.. I • ' ~· i : ' • • : ·. _, 

7 Bucher, states that the velocity of earthquake waves is different beneath - l 
the continents and the oceans. Beneath the continents the w~ves seem to travel 
with low velocities down to a depth of 50 to 60 Km. :Beneath the Pacific Ocean ! 
they travel with high velocities from the surfac:a downward; while in the Atlantic 
and Artie Oceans lower velocities seem to be limited to the upper 20 to 30 Km.; 
below which the velocities are like those beneath the Pacific.Ocean. ,. ":~ :.-: 

.. ·' • • ( · · · ' ,. · i ' · ' 1 • • • • i r ,... ' . . ' ' - ' . . . -

The velocities depend greatly upon the physical properties of the materi£Jl: 
through which the waves pass. These properties are compressibility al1d rigidity, 

. ' 
Tho differences in the noted velocities are in all probablility due to the 

fact that beneath the continents the cruste:L materinl consists largely of acidic 
rock_s whi~e those beneaththe oceans are largely basic rocks. .. : ;r •. :l d 

- - • :. .._ • - - - - ~ - : ''=; • - • . , - , • • 1
, .f. - - · ' - J Lt , : 'l 

1 ' . The following table shows the average s~ed of propogation of Earthquake :j 
waves in Kilometers per second for both the Longitudinal and Transverse waves ::!'. 
according to Sieberg; for different kinda of rock and for rocks of various geo
l~gic£Jl age. A comparison of these averages with other data shows that the 
maximum and minimum values of both types of waves may deviate as lllll.ch as 75 
per cent from the aver~e value, . . l . ·: I.! 

- . ; ~ - - ' ; : '• • • • I ';' • : • ff j ~ : •"' ~ J, ::: 
~ . , ~:.:, _ Av~riige Speed of Propogat.ion of Earthquake Waves (Sieberg) · · :-J L :,: 

,• ,.. - - . , - .. ' - ~ 

Kind of Rock 
Crystalline Schist 
Plutonic Rock· ._ 
Effusive.Rock '' 
Sedimentary Rock 
'Limestone 
Sandstone 

.· 

1. : r 

f 

• "" : ; l;_ '!) :.:_-: 

Spee~ of Propogation in Km. Per Second .. ---
Longitudinal (P) Wave Transverse (S) Wave 

i : 1 6. 3 ' « 3.1 
• e • ' 5. 3 r . ; .. 3. 2 . . l :: l 

'. '· . -
2.8 1.9 ,,. ·I:-..: 
3.6 2.0 
5.0 3.0 
1.8 1.1 

r r 1: • ,, .. 

~ .. t 



I ! ;; '. i "' . :· ·~ 

Secondary Phenomena 
. . . -. 

Earthquake activity l1as been noted to be accomp~ied by certain phenomena 
such as Audible Sounds, Magnetic Disturbances, Resonance -Q.uak:es and Earth Tilt. 

' ~ ... . " : i . . 
I - Audible Sounds Preceeding an Earthquake ,- ·.· 

It is frequently reported that. sounds preceed an earthquake by a short tinie ·, 
interval of a few seconds. These sounds apparently come from within the earth 
and are more noticeable when the listener is indoors than when out of doors, . 

i • ~ r : • .i. • • 
J.J; an explanation cf this phenomena the following is offered. soi.ind is .'· . 

the sensation produced by stiil'.lllation of the nerves of hearing resulting from 
vibrations or waves in the medium surrounding the ear. Sound is propagated. 
through space by wave motion, Sounds as hw in pitch as 20. and, as high as 
30,000 cycles per second may be heard by the J:;uman ear.·. · ' · · . ·. · 

I • ' • ' ' •' £ ~ ' ' '_, 
'• 

Earthquake waves of the compressional or npn type which are the fastest, 
have a velocity of from 7 to 10 Km. per second but a low frequency, imi.ch lower . 
than that of sound. The advancing wave front of an earthquake wave in the in- · 
terior of the earth accqrding to Gutenberg, set up s!iort waves w(lich are mlll- '. 

~ tiples of the fundamental, i.e. ha.rmcinics. These harmonics are in the audible · 
frequency range an~ since their frequency is much higher than· that of the fun- • 
damental wave, but of less energy they will travel faster than the fundamental , 
and be heard as an audible sound a few moments in advance of the arrival of th11 
fundamental wave,"' ·, · - · · 

~. < ' • : ( , - . 
.. \ f .; . 

Magnet~c.Disturbances 

It has been noted at the tim gf earthquakes that magnetic. needles' are set" 
in oscillation near and far from the source of the earthquake similar to the ·· 
oscillation that would be produced by a change in the magnetic field according 
to Reid. These oscillations seem to last.from one to two mi1'J.utes and have been. 
known to occur before and at the time of the arrival of 1;h~ earthquake 11ave • 

. ' 
Resonance Q;ua.kes - . ,•. _, 

In a study made by the School of Mineral Industries, State College,'Penn~-~ 
sylvania it has been shown that the deep-seated earthquakes are followed by 
shallo~-seated ones or vice-versa in an entirely different region on either the 
same or within a comparatively few days thereafter. These have been termed 
resonance-quakes 

. I : . ) . 

Resonance-quakes may be caused by mechanical influence, that is a mo;e~ent _ 
in one section jarring an already highly stressed area in a widely separated 0 1 

section, · · · . .' 
'" 

Earth Tilt . , . 
• 

Another phenomena that has been noted especially in J~pan is block ti1ting. 
' • r • .,., 

In 1793 the inhabitants of a coastal village in Japan, noted a sudden m~e
ment of the shore and assumed a tidal· vrave was coming. Nothing happened for ' 
four hours, 

1 
than a great earthquake come followed by a destructive. ti~ wav~'.-

~ ,. r • · · ·- . -; - ' · • · 
This phenomena has been observed· in other earthquakes and in four of them 

the time intervals varied from one-half to four-and-ahalf hours; ._ .. · '· 
·.r ~.~ r · ·· --. "' 
t; t .. ,..1c- .. : ~ -~ - · , .. ... 

- ' .. 



.'::~~t ;J. It' !~e~;· t~ be-d,;;·-t~-!d;~~~--~ii ti~~ 0?1iB~'. g~b~d·:~;~~/'t~_: th; ~~~-::-:."l 
L -~ur::7~ce ~f. t~': ~art~qu~e and is :sp~ci_allr ~~g;n_if~can~. ~:. ~~~~·~ , ] , .. ::.~:-.::;: 

Due to ttis phenomena an earth tilt-meter has been developed by the 
c-· Japanese, and by the United States, which it is hoped will give advanc!l' • ,\:! 
-- 'warning of the occurrence of an earthquake.. . . ' .. '; . 

: - ~ . : - ." 
.. , ... Conclusions ; ..... - . -

. ';' \ . 
Earthquakes are no more numerous' now than they were in the past, but the 

population as well as the populated centers are co.ntinually increasing with the : 
result that the riSk' of· earthquake damage is becoming an . ever increasing prob- · 
lcm. ~ ,, . . , . . T - • - - ••• 

• f ' ' • • ' ' - t .. -· -' . -'rr· t • ~.- . ···, 

The definite safeguardi:tie of cities froin daiiiage by earthquakes is as yet 
an unsolved problem, 
damage but the after 
be the result of the 

•_number of shocks, 

It is known that it is not the first shock that does. the : '!, 
shocks which are destructive, · The destruction appears to 
combination of acce~eration, period, dur'ation of and the 

.... ~ ... - -. .. . ' .. . . ' ~ . 
. t - ' - • .. ~ . . '~ 

Earthqitake· a~tivity is ~problem wl:iich r'equires coo.rdinated study by both 
the Geophysicist, Engineer and Seismologist. · The latter must gather all avail-~) 
able data and interpret the·m in tho light of known t?eory, 

In order that all available data may be collected by tho soismclog_ist. a-..:.: 
sufficient number of rocordiXlk stations with sufficient recording facilities 
must be established at frequent intervals and in localities whore earthquake 

1 
activity exists. At least three instruments should po provided at each · ·: '· · • • 

' station, two at right angles to each other and a third to respond to vertical 
waves. ' . ... f ..•• , 

·~.--~-. . . 

Insofar as exist~ng stations are ~oncorncd accurate and valuable infor-·:·:~ 
mation has been furnished by them, . Outstanding work has also been done in the 
United States by tile Coast and Geodetic Survey, tho Weather :Bureau, tho Geo
logical Survey, the Bureau of Standards,° tho Nation Research Council, the 
Carnegie Institution, tpe California Universities, and the St. Louis UnivorsitY.1 

.(l ·~·~s-~11 as_~-~t~e:. i:iterest~d groups in various sections .of the country, 

~-~r)·~ .·In conclusion it is hoped that in.the fµturo we will be better prepared':!~ 
·-' to withstand tho effects of the oft~recurring earthquakes through the efforts · 

of.those who are giving BO freely of their time and eneri:;y in an effort to 
.l!C'f.~e.the gro~dupon_w~~chman stands_.trus~worthy, 1: 

. ! 

(~-- ') ·'·; ..... --~. ~· ~ 
' . ~ • i 
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NOTICE 

J, VOLNEY LEWIS, regional geologist of the National Park Service, Region IV, 
has removed his office from Berkeley, California, to 601 Sheldon Building, 461 
Market Stroot, San Francisco. Region IV includes ECW activities at national parks 
and monuments and also at state and local parks in California, Oregon, Washington, 
Nevada, Utah, Idaho, and Glacier Park in Montana. The geologic staff of Region 
IV includes also DO:ffALD X. MACKAY, Asso-ciate geologist, with headquarters at tho 
district office, 712 Spalding Building, Portl~d, Oregon. 

' ' 

- ~ -
MANGANESE ORE TO EE DEVELOPED 

.. ·,. Mo ming Orei;onian - Sept. 3, 1936 
. Aberdeen, Wash., Sept. 2 (.AP) - Vast depcsi ts of manganese in the Olympic penin

sula will pro:hably become of commercial value because ·of new refinin:; methods, Dr. 
A. E, Drucker, dean of tho school of mines at \Vashington State college, said here 
yesterday. Ho said he had perfected an electrolytic process' for separating the ore, 

• i.. • • 

Dr. Druc~..er urged colil!lUilities co-operate in asking a federal survey of south
west Washi!lP,ton for manganese deposits and nther mineral resources and seek state 
and federal appropriations for construction of a pilot plant at tidewater on Grays 
harbor or Hood canal. .. · · · -
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Y.M.C • .A.. PLANS NATURE LECTURES 

-e: 
Mo~ning Oregonian - October.25, 1936 

... ,.._. __ ,1!~~ - •. 

Public Invited. to Att~~d Serie~ of Talks.'·~'. 
~·· .. ~. c. . • J • 

• . J • • .... '. 

~.• Fol- the benefit of mell' and~;~men natW.~ .iOv:~rs, ·the iictiv:t:iies committee of 
the Portland Y.M.C • .A., has planned a free series of talks, pictures and ey.hibits, 
the first of which is scheduled for next.Thursday evening in ·associatian hall, . 1 · 
The public is cordially invited to any or all of these features, which are part· 
of the fall and winter program of the central branch. 

Iii\ t !- ~ : • .. - • 

Members of the committee are·: 
Fleischman, Ed Ordway, George Frey, 

Allon.Davis, chairman; Joe Earley, Eon' G. 
John ~· Kilpack anu Al Sieglinger, 

, I ~ . 

Following is the detailed program of this feature: 

• . . . 
October 29 - . "Comnon Birds of Doozyard and Field", 

thority on birds of the northwest,. 
W. .A.. Eliot, au-

.... ~ .., . -· - ' Our National Parks 11 , B, .A.. 
and riaturo guide, Yosomi to 

. . 
. .. 

Tha.x~or, prin
and Glacier 

: ·' 
November 12 - "Wonders of 

cipal, Couch School, Portland, 
=- ::." national '.Parks. . . 

November 19 - "Fossil Flora and Fauna of Oregon," .A.. W. Hancock, 
~ · .' • inembor of tho Goo logical Society of tho Oregon Country, with fossil 

exhibit accompanying lecture, · 

"< :.·. ~ -. • · December 3 -· "17ild Flowers. of O~gon, n C. L. Marshallm mining on- · 
gineor and wall known lover of nature. 

Docombor 10 - "Birds of the Troe Tops," W • .A.. Eliot, 

December 17 - "Successive Sedimentary and Ignious Deposits of Oregon," 
Clarance D, Phillips, prosidont, Geological Society of tho Oregon Country. 

,•! .: ··~ .. ~ 
:'' .... 

~ - -

: Nelson; Richard N, and 
' .A.chenck, Hubert G. 

- . ' .. . . 
...... • 4 . . CALCAREQUS ALG.i\ll IN PACIFIC COAST LIMESTONES 

Geological Society of America, Bulletin Uo. 39, Page 266 

l ' . 

. ( 

•• 4 ./ ·- . ... 
. -

: ·; i· 
t ~ t .. 

Tho presence of LITHOTHAMMIOlT in a ctuaternary formation on San Clmnonto 
Islan has boon reported by ?I, s. Tangier Smith (1896) and calcareous algae wore 
noted by Diller (1901) in an Oregon Eocene limostono, LITHOTHAMMION is recognized 
also in Eocono limestones of tho Santa Ynez Mountains·, California, and: near Dallas, 

· :::t ,· Oregon. Boulders of similar limostono have been collected from the conglomorates 
. ·af the Sespe and Pico formations of the Ventura district, California. · · · ~. 
i:~: .· : : ~ : - I : ~ • .,_._ 

,:-. : :.<; In a discussion of the mocyhology 'of ths fossil fo.rms, it. is· s~wn that : : : ;, 
fragments of tho thallus are preserved, and that conceptacles for roprodllctive 

•bodies may 'be distinguished, · · "· - .• , . _ 
:~ :i·.; l _f __ -· -- . ,_ . - ·.. . {-~. ,._ ... ·. ' : .... __ _ 

;·~::: Recent red Slgae· are impOrtant reef-builders, ' If 'modorn'·vie.ws· ar~ ·ac"Cept~d~ 
most of them are limited, while living, to shallow water, This together with - .. , 
other evidence, points to the conclusion that the Eocene limestones containing 
these calcareous algae were deposited in warm, shallow water, . ~ 



. . . ' 

1.0G or Tn.Ii; Oli SAUV!E l: Sr.AND 
November 15, 1936 

Leaders: F. L. Davis, Geo. s. Shepherd 
Miles 

O.O Portland city limits marker, about a mile beyond Linnton business district, 

3.0 llurlington. At Burlington turn right over wood viaduct to ferrY. 

3.6 FerrY over Columbia Slough. (No charge) FerrY makes round trip every eight 
minutes and has capacity for 11 cars. Proceed up the hill from ferry to 
first intersection and turn to right continuing to mileage 4.1. 

· 4.1 Cross roads, Reeder Road and Gillihan Loop Road. Party will assemble at 
this point at.9:00 A.M. and will proceed southeast along Gillihan Loop Road 
to view the confluence of the Willalll0tte and Columbia Rivera a.~d continue 
around the southern end of island. 

13.3 Confluence of Willalll0tte and Columbia Rivers. 

18,5 Intersection of Reeder and Gillihan Loop Road, on the east shore, At this 
point the party on the return will go via the Reeder Road to the ferry on 
the return trip, Council Oak, 24•6n in dialll0ter, is located on Reeder 
Road about ! mile from this intersection on the Broad Slough side, 

20.5 DairY Creek Bridge. 

21.0 Mrs. Hutchinson's Dairy Ranch, Deep well here, 

21.8 Columbia County Line. 

24.4 At this point on the Columbia shore, as determined by Geo. Shepherd, Lt, 
Broughton camped for the night on October 29, 1792. 

28,4 Purported site of Indian village on shore of the Columbia River, At this 
point tilr, Richardson, a"local resident, will. exhibit artifacts and if time 
permits, the group will spend a short time on the river bank, 

29.5 H & R Du.ck Club. 

31.9 Warrior Rock Lighthouse, Party will inspect only "watched" lighthouse on 
the Columbia River except at the mouth, E, N. Cadwell in charge will deseri~e 

equipment and operation of light and fog bell and exhibit Indiam artifacts 
found locally. Party will walk i mile to extreme southern tip of island 
and view exposed basaltic rocks in this vicinity similar to the exposure 
across the Columbia Slough at St. Helena, These are practically the only 
rock exposures on the entire island. 

Party will lunch at this place and will spend a short time looking for 
artifacts on the Columbia River beach. Party will break up in this vicinity 
at 3:00 P.M, and return to the ferry via the Reeder Road as noted at mile
age 18.5 

Special permission has been given in several instances for the use of private 
roads and the group must exercise the greatest care in closing gates and 
driving slowly past stock in the road. Do not molest the crops of fruits or 
vegetables, The roads are fair dirt roads for the most part, if taken slowly. 
The 10 miles at the northern end of the bland will not be driven at faster · 
speed than 10 M.EH. 
(If there is much rain during the week, the roads will be impassable and 
the trip will be postponed,) 
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. LECTU?.ES 

Nov. ·27, '1936 (Friday) - J. c. Stevena, a member of the Society, will address the 
Society on "ThQ Colorado River Basin." Mr. Stevens has 
made special studies in this vicinity, and has a wealth 
of information not only covering the geology of the re
gion, but also the hydro].ogy, paleontology and ruithro-
pology. · ' 

Dec. ll, 193b (Friday) •Dr. L. S, Cressman, head of the Department of Anthro- ·, 
pology at the University of Oregon will address the 

-• Society on "Indian Writings and Their Interpretation." 
This will be a most interesting meeting. r. 

GEOLOGIST PICK - OtTa OFFICAL PIN 

· · · No doubt many of our members would like to wear the "Geologist Pick" the )·: 
official pin of our Society. . . 

These pins are made in two sizes and can be 'purchased for 75¢ from the 
following members of our Society: 

. . 
Karl Klein - Uaegley-Tichner B~ilding 

James C. Oleson - 2700 S. W. Patton Road 
' ' 

' . 
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EAGLE CREEK TRIP 

October 11, 1936 

This trip saw several innovations introduced by Mr. Wimmer. Instead of mak
ing up the usual caravan of cars at Fifth and Yamhill, and driving from spot to 
spot; we net at Eagle Creek, parked the cars, and took a trip on foot. To have 
to carry our lunch wos something new, but no one considered leaving it behind, 
And at noon.the speaking was done almost entirely by amateurs. 

Under Mr. Wimmer 1s ~eadership, sixty-five of us registered and started up 
the Wa.htum Lake trail •. As we started Dr. Hodge called our attention to the 
andesito dike.which cuts throu,gh the Eagle Creek or Warrendale formation. This 
he called a feeder from a volcano in the vicinity. The horizontal jointing of 
the dike makes it particularly spectacular. 

Not far up ,the. trail we stopped to view a charcoaled part of a tree. ombc.ddod 
in the Eagle Crepk ;formation just o.bovo the p€lth. On :tho narrow ledge 1vo grouped 
as closely o.s possible, while Dr, Hodge gave us a short t~.lk on the history of 
tho fo rmo. tion. · · 

: . ' . 
The Eagle Creek, or Wo.rrcndalo, formation is Lower Miocene in age, and con

sists of unsorted boulders, tuff and o.sh .from· nearby volcanoes. In it there is 
also evidence of mud, ;flol'lll~ stream action·,· and thin loyora· of lake sediments. 
Scattorea.'th~ilgh. it are found remnants of trees, showina; that there' were long 
periods of, volcanic quiet. during lVhich veeetation had tim to grow. Tho leaves 

'of some of those trees sifted down into sm..'111 lakes, a.~d <rore buried ond fos
silized; so that we co.~ find their imprints no11 17here the cross sections of lake 
bods are exposed. Gingkos, laurel, a.~d sequoia mire mentioned, as well as kinds 
common here now. Unfortunately we had been reques~ed not to disturb them. The 
trees themselve~ have loft broken, charco::Uized layers as evidence of their' 
destruction in later volcanic violenc·e. . . . ' 

~.' .. 
. Abov~ this_\Varrendale (Easle Creek) lie tho Colu:nbio. River Basalts, mid 

above them are ~he andesites, · Everywhere upon the path we found talus of one 
or the other, c.nd tho red coloring of basalt in·the earth, Here and there the 
path crosses moss-covered slides of broken bo.salt, of .tho familiar prickbat 
type, and in one instance passes unaer a large' lmdslide block c-f the material; 
lying at nn angle of. approximately 45 degrees.· Bubble holes in the broken rock 
were in some cases filled with chert or chalcedony. Mr, Davis found a remarkable 
specimen to which Dr. Hodge has given the na.'llD'of davisite, since it is not the 
usual silico. deposito, and occurs only in t~e Davis vicinity. 

• • , , # • ~ • ~ •• - - ':.I ~ 

As the po.th led upward, and the basalt dipped slir;:htly downward, 1ve soon 
po.seed its contact with tho Eagle Creek a.rid eventually looked down upon o. number 
of flo11s of basalt on the opposi to side of the creek. · · 

At the fnlllO\ls Devil's Punch Bowl a few apparently dropped by the \7eyside,, 
but the mo.in group kept on until we came to Skookum Chuck Fcl.ls, One b::f onci wo 
clambered and slid down to the roclcs below the fells, Md foll silently to the 
business of eo.ting lunch, Just below these falls the creek po.sses throu,~h a 
narrow e,orge which it has mo.do alone; a major joint plano in the solid bo.sal t. 

Our president, Clarence Phillips, was the first speaker after lunch, While 
Mr. Phillips still calls himself an amateur, he is beginning to speak with a 
professional rinc;. He showed us maps and charts of the vicinity, with a short 
discussion of each. 
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Dr. Arthur Janos gave us an interesting talk on tho fossil flora found in 
tho vicinity, Those comprise a gr~at many varieties, some similar to those found 
growing in Oregon toda¥, and others now found only in latitudes farther south. 
"Dr. n Leo Simon gave us thG namGs and descriptions of trees and plants we had 
passGd. .All along tho trail Loo had boon in do:nand for identification purposes, 

::~I· , Mrs, Barr was tho first lady to bo called upon, 'and.tho only ono to speak, 
•:Sho gavo us a short talk on the Columbia River basalts. Eva.Catlin, who was~the 

other feminine speaker scheduled, reported that Dr. Hodge had nsfolen" her speech 
.-:--much to Eva•s reliefJ ' ' · , · 
. ' . . · .. ' 

'· Russell Collins gave us a very clear picture of the time during ~hich-the;e 
tuffs were le.id dovm, and the later lavas. ·Mr. Wheeler brought to us exerpts on 
the Eagle Creek formation fro.m Ira Williams comprehensive book on the Columbia 
River Highwey. , • ;, . ; •; 

. . .. 
.Professor Watson explained the fascinating subject 

decomposition of uranium, and the computations by whi<:h 
fairly determined. 

. ' ' . 
of radio~activity, the 
the age of the earth is 

I ~ • • .l 
,. .. " . r:-

' ... .. . ~ .. 
"llrJ1 Davis, after vainly trying to introduce the subjects on the ballot,' told 

us something about Ira A. Williams (17hom ho advocates for Oregon•s h.."\ll of geologic 
fame) his work along the Columbia, and his book on the subject • 

. . Dr. Hodge ·~ave the speakers a hand, ond told us that mnny great geoloF,ic dis
coveries have been made by observing amateurs. He also explained that from com
parison of fossils in tho Warrendalo, and fossils in the John D!lY formation he had 
determined the cige of the Warre.ndo.le as Lower Miocene, rather than Oli,~ocene,. Us 
it was first' designated. He a1so cleared up tho confusion of tho Eaf:le Cr.eek;..· 
Warrendale nomc. The originul Eagle Crock is nomad for 0. formation in tho Blue· 
Mountains, so that our EaeJ.c Crock must be desicnuted as Warrondalc to avoid 
duplication. · 

We all owe a vote of tha;iks, I think, to Mr. Wimmer for planninp; 'this trip, 
and to his speakers for I'.uttillf, in their tiroo and study for our mutual benefit. 

' -• L 
.. .. , ' . : . 

' .. 
. .. .. -

lTOTICE 
. . . , . 

. Hillsboro ~uadranF,le; and chart of.Columbia River, St. Helens to WillalllCtte 
River, published by U. S, Coast & Geodetic Survey, Latter shows entire S.."lll.vios Isl. 
road system but no contours. Published July, 1936. 

EARTHQUAKE 1 S CENTER FOUlTD llY SCIEl!TISTS 
Mornine Oret;onian - July 2l, 1936 

Washi!!Gton, July 20 - Scionco has placed a finger on the center of distur
bance of tho 17ashillP,ton-Oro~;on earthquo!:e. It was in a spot some 10 of 15 miles 
northwos t of \'fol la \'lalla, Wo.shinl'ton,. .in la ti tudo (approximately) 46. 2 doerees 
north, longitude 118.2 degrees wost, 

This loco.tion was workDd out by scientists of the United States Coast and 
Geodetic Survey, 



. · DESERT GOLD 
i: ,• r : ' .. 

,_ , 1 t _J ':" I , r 

By Dr. E. W, Lazell •• ~1 ~ ; .. • .. ... : 

•' 
, .. '~ 

This sunmer'. the writer spent aoout two wee),!:s in the desert country· in northern 
Novada about twe~ve miles· from Sulphur, a'station·on the Western Pacific Railroad. 
The flat desert nas an elevation of about 4000 feet. To the south and east of 
Sulphur, the Seven Troughs, Kamrna. and Antelope Mcuntains rise to' over 6000 feet; 
The topography of the country is shown on the Lovelock ~drangel of the U. S, 
Geologic.al Survey, · · . . '. ' • " · · , · · ' · · · 

.r '' ' . 
Gold is present in the gravel wash in many of the canyons as flat flakes 

from the size of a pin point to nuggets having a value of one dollar or more, 
Thia gold was probably originally depcsited by stream action near the shores of 
a lake which at one time covered the floor of the flat desert. A change in cli
mate dried up the lake and the country took en its present form. Later the sur
face has been eroded by cloud bursts and cut into canyons and ravines; thus the 
gold originally deposited by stream action has been resorted and irregularly 
l.~id' down in the canyons, · 

The recovery· of this gold in a country destitute cf water has proved an 
interesting problem and has attracted the attention of many engineers and miners, 

:". so far without success. The number of machines invented to effect the recovery 
· is legions and the desert is li tte·red With their remains, Many of the devices 

tried were based upon the use of air alone; others screened out the coarse · 
gravel and employed water 'for the final recove"ry, While there are some springs 
and wells, they have only' a small flow cf water, The machines using water· were 
a failure, duo both to the scarcity of water and the long haul to' the water, or 
in other words, it cost more 'to recover the gold than the gold was worth. 

In spite ~f the difficulties, many of tho desert minors are recovering 
'the gold with a small portable 'machine using air supplied by an ordinary bellows; 
the machine is generally called the Mexican Dry Washer. Depending upon good 
fortune in finding a rich spot and the industry of the worker, the miners make 
from beans to ten dollars a day. Two men working together can handle about 
three yards a day with a dry washer, "thus some of the ground must be very rich. 
At the time of rrry visit about 75 men were using this mathod in an area of one 
square mile, 

One of the difficulties of using air is that the relative difference be
tween the weight of gold and quartz is less in air than in water. The dif
ference in air is 7.2$ ·and in water, ll,O. 

.' .. 
•· 
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~e illtlstratibh ahbws ~ common form ~t a.1',y Wll.Sher. The top inclined 
ehute is cov'e~~a with a ~irij screen having t inch openings. The gravel and 
eand are sho~eled against this scrcah, the fine material falling into the 
'lrag below tho a·creen, 'This bll;g holde about 3j4 of a cubic foot. When the 
bag is full, the crank is turned ra:pidly, operating the bellows below the 
lower inclined box. The lower box ie tho air riffle. This is covered with 
a 60 mesh screen and below the screen is the bellows supplying the air. The 
air riffle is on a alight incline a.nd the puffing action of the air moves the 
sand dol1Il the.slope. The gold is caught behind the cleats which can be seen 
crossing the screening surface of the riffles. 

Fieure No. 1 Mexican Dry W!Ulher 

Some of the more proereseive of the desert miners have improved the 
machine by operating it with a gasoline engine. If the gravel and sand is 
thoroughly disintegrated so that all lumps are broken, the dry washer is 
efficient and recovers the majority of the gold, 
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THE SE'DIMEl~T.ARY ROCKS 

I•-·-•• --1\ i .: ~·- • , 

There are two principal ways in which sedimentary rocks are formedi (l)"'~ 
by the materials which have been accumulated from thewaathering, transportation, 
and deposition of previously existing rocks. The chief agents ef such trans-., 
portation are air and water, the latter operating in the form of rivers, lakes, 
oceans, and glaciers. During the transportation of the rock fragments, there is 
a more or less porfect assortment of the materials according to their specific · 
gravity, or weight, and the transporting power of the agent of transportation ••. 
.Afl. a result, in their deposition there is an arrangement, more or less perfect/ 
according to the size of the particles and they are laid down in layers, This · 
assortmont, and the resulting deposit of layers,' gives rise to stratification 
which is so marked a characteristic of the sedimentary rocks that they are often 
called tho STRATIFIED ROCKS. (2) By the precipitation of material dissolved in 
the sea ( and to a lesser extent in lakes). This material may result from 
chemical precipitation or may be in the form of shells or other hard parts of · 
the organisms which inhabited the sea.· Rocks of this origin are classified ac
cording to composition.· 

The laminated appearance of sedimentary rocks is accentuated fre~uently by 
contrasting coloration of the successive layers of grains as they aro laid down. ' 
This coloration may be due in part to the original color of the grains and in 
part to the conditions of climate (relative humidity or aridity) which prevailed 

• .8:t tho time of erosion .and doposi tion. · · ~ : 
" ' . . ~ ,_. 

By far tho most abundant sedimentary rocks are shale, sandstone, limostone, 
and conglomerate. 

I In tho following table, which lists only the most 
rocks, conglomerates, sandstones, and shales are often 
CL.ASTIC ROCKS because they consist essentially of the 
breaking down of other rocks. 

common tY.,es.of sedimentary 
called the FR.AGMENTAL, or 
fragments derived from the 

I 
I . 

• 
TABLE IV. THE SEDIMEl'JTARY ROCKS 

SI TIO~ ICOMPO- I REMARKS NAME· 

Rounded pebbles Any kind Gravql,cemented by other CONGLOMERATE 
I .. of rock material 

mineral ! • .. 
Angular pebbles AnY kind Gravel,cemented by other BRECCIA ... 
t of rock material.·. • . -.!----"" . I 

"---uln,. Silicn Cementn~ bv nthe,. ~nteri- SANDSTONE 
Compact Mostly Breaks into thin plates SHALE - .. 
I hardened . '. . 

- . cla'U' . 

Aphani ti~. to .crystalline Calcite Effervesces; white, if L I!.!ES TOl<E .. 
Ce.CO"I 

. \ . " I -· """e· ma'U' "-ve ~le•w- -e 
.Aphani tic to crystalline Dolomite Effervesces only when DOLOMITE 

' -I - Cau~I CO"I): scratched 
Shells, loosely cemented. Calcite Effervesces COQ,UINA 
I - c ... coi; . ' ' 
Compact to fine-grained Calcite Very soft; white; . . CHALK . . , . •: - .. . . l'aco; . effervesces•. ' 

: ) .. 
1 ' ' . . I ' .. -6..: ; . t . '. .. :. ~ 



TABLE IV. Till: SEDI1<ENWY ROCKS (Continued) 

· TEXW.ilE I COL.?0- . I R::Ji,Ji...'lKS 
SI TI ON 

Loose, friublo Co.CO} and Effervoseoa lil\RL . 
. • . . . .. , Clo.·; 

Sphe,rico.l grains,.,· CaCO} Smql.1, round gruins 1 iko OOLITIC ' 

fish roe 
.. 

LI; :ESTOHE 
Compo.ct c.nd fine-grained. • Si02 Brocks 11ith conchoidal C!LRT OR 
Tough fracture and cutting FLH!T· ' 

. oa.,;;os, Often occurs us .. 
.. ' . .. nndulos of vnrinns co lo-rs 

Usuo.lly compo.ct . c, H, 0 Colors range from blck to COAL 
brown. Usuo.lly o. briGht, 
often iridescent luster 

.. " : nnd a conchoido.l fruc-
tU'l"O 

DESCRIPTION OF THE SEDii.iENTAflY ROCKS 

C01'TGLO!iliRATE--this rock consists of pebbles, more or less rounded, '.7hich o.ro 
held together by o. cement. · The C:emont mv;y bo sand, cloy, iron oxide, or cclpium 
curbonute. The pebbles consist of rocks' of any kind but usually ure of some re
sistant mo.terio.l such us quo.rtz o.nd quo.rtzi to. . ' . 

B:aECCIA--uhen the fro.gments 11hich mo..lm up the rock o.re nngulnr insteud of 
rounded •. (Somo l?reccio.s o.ro the result of fo.ul ting o.nd o.ro knonn us Fuul t 
Brecciuii.l .'. ·. · ' .. : ! , . : . : · · ·" · 

'. ·~ .. 
S1\NDSTO!JE~-t~i~ -~eek· cci~si.~t~: of ~ond g~o.ins nhich huvo been come;1t~d ·;;_ 

getherfirmly. The gruins ure chiefly po.rticles of· quartz or other duruble · 
muterio.l. ..Tho ccr:.ent, .. -us in ccnglomero.tes, may be silica., cll">Y, iron oxide, or 
co.lcium co.:t'boni.te." A·:ailiceous ·cement produces tho mcst durable qnd strongest 
sands tones. : ... 

~ . . . ,. .. 
. In sondstonos·tho grains arc. stro11Gor. than tho cement and therefore ony 

broukin,; occurs o.rou.'ld tl}o '.1;z'.ai.ns,- producing surfucos •.1hich have a' gritty fool.· 
Course sondstonos gru~o into.conglomerates c.nd fine-gruinod sandstones. 

grade into sbQ).o,_ Tho lo\7or limit of gro.in size for o. sandstone is tho.t ut 
•1hich tho individuci:i;rai.ns .are'.n'ot distinguishable by tho nnkod eye. 

If tho grains in a CCildlltonci consist mostly of feldspar, "the rock is termed 
.ARKOSE. · 

So.ndstones -vary gro.atly'.bi._._c_olor but f7DY, yello11, red, o.nd bro·.m arc most 
common • . : : .. _. 

. SIW.i;:--,thi_s n=o is r;ivon to mua.s c.nd clays that havo been compacted into . 
· rock: Therefore they' Pie high_ in· 'clcyoy cons ti tuen ts and uro so.id to be ARGIL

LACEOUS i!ciol>&· (Latin ,ARGILLA, cley). 17hen she.lea contuin considorublo fi:lo
grnined so.na.;. they arp so.id t~· bo '1U!LNACEOUS; ;-ihon they contain sufficient ccl
cium carbonate to produ~o.offurv~sccnco'if touched ~ith a drop of hydrocr~oric 
acid, they o.ro so.id to be C1.LC.AB.E01JS, 1\11 gradations occur. · 

A typical sho.le is so finc..:gi:-::iinod that it appears 1o be homogeneous to tho 
eye; has c, smooth feel; .is· soft .cnou,;h ·to be scratched ousily ·:1ith a knife blade; 
and has a somi-conchoidal frnc'turo ·:1hich causes it to split into shell-like 
fra;:;monts parallel to its beddin2 (lo.yors), 

Sho.los occur in a i;;rent vc,riet~· of colors, froo lir;ht to do.rk, 'Then very 
darlc, ort;anic r.io..ttor is likely pr.9sont. 
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LIMESTOHE--these rocks range from aphanitic varieties, so.fine-grained as 
to appear homogeneous, to fragmental and ganular varieties, .. The aphanitic • ·; 

~ -varieties are made up of chemically 'precipitated calcium carbonate, or of · • .. 
microscopic shells, or of a mixture of both. In coarse-grained limestones, -
whole or fragmentary shells can be seen easily, If the shells be abundant and• 
cemented loosely,_ tho rock is'called CO~INA. On freshly fractured surfaces • 
some limestones 'show tho cleavage· planes of calcite, - - - 1 • - ·:; 

Since calcite is their chief constituent, the hardness of limestones (whiin
puro) is 3 and hence they can bo scratched easily, Limestones effervesce vigor-
ously when touched with dilute hydrochloric acid, . • . ; 

Many limestones are impure as the result of admixture with clay ( argilla.: 
ceous) or fine sand (arenaceous) and, accordingly, grade into shale or sandstone, 
respectively, ·-- ------- --- --- --· ' 

Tho' color of limestones varies widely but grays or bluish-grays are tho most 
common. 

CHALK--a variety of incoherent limestone. _Tho individual particles have 
been cemented so weakly that the rock breaks down readily.· As a rule, chalks 
are white or creanv whi to in color. - - · --

M.A..lL--an intimate mixture of claY and particles of calcite or dolomite, 
usually fragments of shells. The rock is broken down easily and effervesces 
readily vii th hydrochloric acid, Some marls are composed of pure CaC03. 

· -. WLOMITE--acarbonate rock 'composed of calcium-magnesium carbonate. : Pure ' 
. dolomite is slightly harder than pure limestone and will not effervesce in cold, 
dilute hydrochloric acid exoept on scratched surfaces (powder). The texture · · 
ranges from aphanitic to visibly crystalline; The color range is about the 
same as that.of limestone, although bromlish-whito is quite common. : • 

FLINT OR CHERT--(the na.nes are used interchangeably) occurs either as beds 
or nodules in marine strata, such as liroostone, chalk, calcareous shale, and_ -
calcareous sandstone. Siliceous sponge spicules and other siliceous organisms' 
frequently are found in flints and cherts. Much siliceous material may have - , 

: been dissolved by ground water after tho strata were formed and later deposited 
where favorable conditions prevailed. · • ·· 

COAL--is producea essentially by the compacting and chemical alteration of 
vegetable material which accumulated in peat bogs or swamps. Coal occurs in- _ 
terstratified with shales, sa.~dstones, and conglolllBrates, and someiimes lime-
stones, forming distinct layers br beds. _ 1 - • -- r 

HUUT BONES OF FOLSOM M.AU 
Pathfinder - July 4, 1936 

' - . 
-' 

' ' ' - ' ~ • . ~ • I 

Skeletal remains of .America's shadow man who drifted through this conti-
:: n"e"nt1s distant past leaving only his peculiar stone weapons 'associated with bones 

of now-extinct animals he slaughtered and occasional hearth pits will be irunted 
by Dr. Frank Roberts of the Smithsonian Institution, this sunmer. Dr. rtoberts 
has established his camp on what is known as the Lindenmeier site in northern 
Colorado. Because of evidence alreB.dy discovered scientists are.convinced that 

~: a village or large camp of tho Folsom mon stood on this spot shortly after the 
: · end of tho last ice age ond tho discovery of skeletons of this ancient race will 

be the primary object of.the expedition, So far no human bones belonging to 
• • ,. j ) • 

.. -_ these anceint .Americans have been found. .. . , '_r • _ • ! . . -" _ _ 1 
- ' . .... - .. - : - \ ' . . 

.. --c . . ~ '.- ; ... '~ ' , ~ : ~ ~ ' . - . ' -- ... ~ ~ : • - "I' • 



. Mr. J, Tracy Barton,in a lotter to Dr •. Hodge, gave some interesting obser-
vations made by his grandmother of the previous Milton earthquake and observations 
of tho last Eil ton earthquake made by his mother. .. 

Mr. Bo..rton states that his 'grandmother recalls very plainly the previous 
earthquake. In her memory it ca.~e shortly after she came to live near Milton in 
the early 70 1s and was not nearly as violent as tho last one, . ' 

Mr. Barton• s mother, Mrs. O. J. Barton of Mii ton, gave him some intorflsting 
facts regarding the recent quake. She was awoltened in the night by the shaking 
of the house O.'ld states that si;o heard a loud hissing or @inding noise. .Other 
people reported hearing the same noise. She stated that the water at tlrn Shwn
wa;r ranch raised four feet and in the first week of September was still at tho 
snme height. Dry creek at Blue Mountain Station whore the highway crosses it 
lletweon Mil ton and Weston has never had water in it during the middlo and late 
summer according to Mr. Barton. However, his mother states that immediately 
after the eo.rthqtia!te a considerable quantity of water co.me down Dry Creek and 
that there is yet a sizable stream at Blue 14ountain Station. 

- - - - ·-
. ' 

E.ART!!QU.AICES 

By Nicl1olas Hunter Heck:, Chief of the Division of Terrestial lAa,--;netisr.1 and 
Seismology, United State Coast and Geodetic Survey - 1936. Princeton University 

: Press ·- 222 pp BS Figs, $3. 50, 

A general book on Earthquakes, scientific and instructive for both tho student 
and l~en - a splendid contribution to our fundar;iental knowledge of the subject, 

' :. . . . 
The author in his development of tho subject traces the formation of earth 

vibrations a..'1d their effects upon man and anir:u;ils to thoiz: causes, including 
slippage at the fault plane, the elastic rebound theory, volcanic activity, 
shrinkac;o of the earth's crust and isostatic compensation processes, The result 
of the release in short moments of time of the forces due to block tilting end 
other causes is clearly explained, 

. The au. thor gives a concise explanation of earthquake phenomena with and with
out the use of instruments, the types of instruments in use and their utility to
gether with a list of.the seismographic stations, Earthquake records and their 
interpretation, the location of earthquake epicenters and the seismic belts of 
the Earth are shown in illustrated charts.and maps. 

A short description of the Great Earthquakes in the World, includinB those 
in the United States dating from 1812 to 1935 including the recent Helena, Mon
tana earthqual~ forms an interesting historical addition. The relationship of 
the geoloci<Ul structures to the earthquclte problem and a description of the 
~various instrwnents used in these determinations together with d?scriptive illus
strations furnishes invaluable information for the student of seismology, 

. . 
The· deGign of s'tructures to ma.'lm them earthquake resistant and the need of . 

further study of this matter by engineers is dealt with in a very con~ise manner, 
A History of Seismology and a sumr;iary of ear~hquake information with a coaprehen

,-sive inde~ makes this book an invaluable addition to our knowledge of tho subje~t. 

This touches but breifly on the subject matter contained in the book. How
ever it is impossible in this short ~v.iey; to do fUll justice to the many interes
ting facts and conclusions developed by the author in the 17 chapters. - J,W, 

- ::-eot9_- .. 



mroLOGICAL SKETCH OF OREGON AITD WASHINGTOlT TERRITORY 

-· ....... ·I· 
("I think our readers might be interested in an article entitled •Oregon in 

1885 1 • Clarence King, the.first Director of the U. s. Geological Survey' and S. 
F. Emmons and G. F. Becker, world-renowned geologists, were authors of the -
following very interesting article published, by the Census Office in 1885 •.. ~ 

• - J - ' • - .- .: • • ' • ~ • ' ·~ - • •• ~ 

The article itself must have been written a year or two earlier. · · 

The editors think that our readers will find this reprint very interesting 
both because it was written by very eminent men and because it represents the· 
sum total of knowledge regarding Oregon at that time. 11 - Dr. Edwin T~ Hodg(l) :.! 

,t. I I • i '). ........ 

' The. topography of Oregon and Washi~gton territory bears ·a general rese~' • 
blance to that of California. Near the coast are low ranges, separating from 
the sea a long valley, to the east of which rise important chains. The mean~: 
rainfall in the western portions of this region is very great, and much country 
is coverecl by dense forests. To the east of the great ranges the climate and·
physical character of these two political divisions are similar to those of the 
adjoining territory of Idaho. Both Washington territory and Oregon produce coal 
in important quantities, but the precious metal production of the more northern 
area is very small, while Oregon yields a million a year in gold. 

I Extremely little is known of the geology of these ar~as' which h~ve been ·. 
examined. alrr.ost exclusively with reference to their bearing on doubtful points 
in the geology of regions to the south and southeast. Air. King, in his SYSTEMATIC 
GEOLOGY, &ives the main facts known on the subject; and some information regard
ing· it is to be found in tr.e Pacific railroad reports and in the .A11E3.ICA1! JOURifAL 
OF SCIE!WE. - · · · 

' ' .. 
As has been mentioned, the Sierra lTevada mountaimsw~re formed during a great 

post-Jurassic upheaval. The Cascade range, however, is more recent, although.from 
a topograp:1ical point .of vieu it might be regarded as a continuation of the great 
Sierra. The real northern representative of the Sierra is the Blue lfountian range 
~f eastern Oregon, for both are due to the same orographical cause. Tho coast'of 
the Pacific ocean of the Cretaceous period, therefore, bent eastward to the north 
of Califor,1ia, ani followed the Blue 1iountain range northward.· The Blue mountains 
are composod, like the Sierra, of granite and iretamorphic stratc., and in the latter 
Mr. King found Triassic fossils. lt is prohable that nearly or quito oll of 
the metamorphic rooks of 0regon east of the Blue range are Triassic or Jurassic. 
The Cascade range contains marine upper-Cretaceous beds, (a) but so far as is : · 
known none of later date, and it uas probably raised .above water-lovel at tho ;, , 
close of tile Cretaceous. .It was certainly uplifted before the Miocene, for dur
ing this epoch a fesh-water lake occupied the interval between it and the Blue· 
mountains West of the Cascade range, and near the coast on the other hand, Cre-

. taceous 01d Tertiary stralapredominato both in ll'ashington territory and in Oregon, 
and it is probable that the coast ranges of ~ashington and Oregon, like those of 
California •rnrc elevated chiefly by a Post-Miocene disturbance. ·' · 

·' Throughout the Miocem immense volumes of lava reached the surface in Oregon 
and ll'ashin.;ton territory' end the area occupied by it' perhaps forms the larges . 
lava field in the world. It spared on irregular belt along the coast and failed 
to cover the no>theastern corner of Washington and part of eastern Oregon, .but 
buried the rest of the country, in part to a great depth. 

' . 

• r r , . ' .. .. -10-



Besides granite, the principal massive rock of Oregon and Washington is 
basalt, but andesites also occur in'great quantities. The bed rock of the 
Wickaiser mine, Ochoco district, ·~asco County, Oregon, is shmm by a slide in 
·the census collection to be.diorite, proving at least that earlier eruptive 
rocks are not entirely absent. The ore deposits are chiefly veins in granite_ 
or metamorphic strata, and do not appear to be associated with volcanic rocks. 

• I ' ' 

Much· the most important mining region of Oregon is Baker county, which 
lies in the southeastern corner of the state and adjoins Idaho. T!le gold veins 
of this region.,are in granite and metamorphic slates in and near the Blue moun
tains, and mw "thus be considered· as occurring on a cotttinuation of the gold 
belt of California. They.are accompanied by auriferous gravels, which are of 
much local importance 1' though of greatly inferior volume to those of California 
and Idaho. The same arguirents wh:i.ch are held to prove the Tertiary age of the 
gravels of California would probably apply to these also, but detailed infor- ·. 
mation bearing upon the point is not, available. Trias-Jura strata are also ex
posed in the Cascade range at a fm~ points where the overlying material has been 
removed by erosion, and a little g~ld quartz and gravel have been discovered in 
such loco.lities; for exampl.e, in Lewis county. • ··· 

In the northern part of California, as has been mentioned, the gold-bearing 
rocks have a w~de distribution, and are not confined to a comparatively narrow 
belt, as they are in the middle of the state. Similarly the gold mines of 
Josephine and Jackson counties, ~vhioh· adjoin California and lie to the y1Cst of 
the Cascades, do not seem to bear a direct relation to the main ranges; but it 
is noteworthy that this region of scattered dcposi ts in the two states is also 
that in wi1ich the Sierra and the Coast ranges. mee;t, and are so entangled that as 
yet no one has succeeded in discriminating tho two systems. The geological 
relations of the Skaeit mines, in Washington territory, on the upper waters of 
the Ska~it river, .. are not known further that that .the gold is found in t:1c bed 
of the pros"ent st"reams and that the surrounding country .is mainly gra;1i tic. 
Auriferous sands are found en the southern coast of Oregon, as in northern 
_CaliforDia, and are worked as wind and tide permit. 

I • , 
· Coal-bcdS are frequent in the b,el t of country west of the. Cascade rane;c. 

Of these t.10 most important are found at Coos bay, in Oregon, and at Bellingham 
bay, in '.1asnington territory. The 8<;e of the Bel,lingham bay seams,.is knoim to 
be the S[')llO as that of the Monte Diablo. coal or Upper. Cretaceous; and those of 
Coos bay ere probably also ofr.;t;Jais~periad. Iron oro."is abundant 0 and has been 

'smelted to a small extent, but u.~der tho disadvantago of high rates for labor. 
Q;uicksilver is. found at the Uou Idrian cinnabar. mine, ,Douglas county. Itf! 
occurrence seems to bo similar to that of tho California minos, and it rcprc-

. sonts tl1e northern end of. tho series of deposits, the s~utnern oxtromity of 
which is in San Luis Obispo county, California. It would bo incorroct, however, 
.to characterize· this entire series as a 1'bolt 11 , for to•Nard the north the known 
oc9urencos are at icing intervals. ' 

Whatcom and' Yakima counties are tho. only ones in Washington territory from 
which gold mines are reported though small quuntities of gold are also obtained 
from tho sands of tho Columbia river, while King and Thurston counties produce 

. coal. Oregon, Baker, Grant, Wasco, Douglas,· Jos0phi.no,: Jackson, and Umatilla: 
counties arc reported as ~ontaining i;;old mines •.. · Coos yields auriferous beach 
sands a.1d coal, Clacka!IJas. ,iron, and Doll{;las cinnabar. . 

a Tnesa are of the Tej·on group, and may prove to Eocene. 
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OR2GON 

I BAKER COUNTY 

(Note-Determinations • in pare~theses are given on the 

t· 
• 
' l 

authority 
- ! . 

of experts) 
1· .. • 

- . ' ~ 

Walls Character 
Mine l ' ' Ore. and gangue of --

denosit 
BU!UiT RIVER 

Gold Ridge, •••••••• 

COl~lEB. CREEK 
Conner Creek ••••.•• 

FA!IBIS GULCH 

' 
Q;uartz, gold, and pyrite ••••• 

' ... . . ..... 
Quartz, Limonite,(gold and 

sulphurets) •••••.••••••••• ·• 

' Granite •• Granite •• Vein 
. -· .. . . 

Slate,ba- Slate, ba-
sal.t dike salt dike Do. 

Farris Gulch ...... " ( .All.riferoµs gr'a.vel). ', •••.•••• Granite.~ ••••••••• Placer .. 
Bailey • .•.•••...... (Auriferous gravel) ••• : ••..•• Granite •••••••...• 
Lew Cosper & Co •••• • • • . . • do. • • • • • • . . . . . . . . • . . • • • Argilla-

ceous sand 
stone .. · . . 

Salmon Croek....... . ...... do ... '" ... '· . ............. ,, Granite.· ..........• 
Tom Pa.,-ne ........ ,', Q;uartz,gold, ~ iron and 

Do • 

Do. 
Do. 

: copper pyrite) ........... .. Slate •••• Slate •.•• Vein 

RYE VJJ,I;J!;Y ' ' 

. . 
' 
1 

. ' -; . 

Powers & 60 ••.••••. 
Rye Valley •• : •••. ~. 

(Auriferous gravel) ••.••.•••• 
Qp.artz,stromcyerite, copper 

carbonates,(antimonide of 
silver and iron pyrite) •••• 

Sandstone . ....... . Placer · _, 

Granite •• Granite •• Vein 
SHASTA 

Man ad.us.' • ••••••..•• (.All.riforous gravel) •• , ••.•••• Gneiss •• -. ......... Placer 

SILVE:a CREEK 
California. •••••••. 

W ILLOii' Cl.lEEK 
Boswell •••••••••..• 
Virtue ••••••••••••• 

I 

Pioneer Black Sand. 

. ' 

Quartz,mispickle,pyrite, 
(stephanite,gold and silver 
bearing pyrite) ... ~ .••••..••• 

(Auriferoua gravel) ••••••• ~ •• 
Q;uartz,gold,(iron and copper 
~"ri+~\ ••......••••..•..••. 

*Examined microscopically 

COOS CO'illfTY 

iron, 

DOUGLAS COUNTY 
·' 

New Idrian ••••••••• Cinnabar,limonite,(feldspar, 
' 

" . 
-12-

.. , 

(Unknown) Grani to.. Vein 

Slate •••• Placer 

Shale- .. - Sh ... , e- - - ~ Vein 

' [ ~ I 

. ' 

Vein 



Mine 

ELK CREEK 
Deep Creek • ••••..•. 
Elk Creek •••••. ; .•• 

_ GR.lll!ITE 
:Buffalo.~ ........•. 

Barne & Lucas ••...• 
Klopp & Johnson . .'.~ 
Monumental •••••.••• . ' 

Tr~il r.rcck •• - • . .• 

.APPLEGATE 
Ohapol & Co ••••.•.• 
Grund .AJ:>plegate •• ,. 

UNIOUTOWi:i 
Gin Lin •• •.•....•.• 

STERLING 
Sterlin 

GRAVE C:aEEK 
Stoam :Beer ••.••.•..• 

YAlf.l: 
Sugar Pine •.•..... ·. 

GRAi;T COIDTTY 

Ore and gangue Walls 

F--t H-.... ,.,.i ....... 

(Auriferous gravel) .•........ - Slate •••• ......... 
• . . . . . • do • .•.......•..•.•..•• . ........ . ......... 

- -
Galena,pyrite,quartz,(steph-

anite, and mispiclrol ••.•••• "i:tuartzi te Sla to •••• 
(Auriferous gravol) . ........ ~ Shale .... . ........ 
. . . . . . • do . .••.•.....•.......• • . do . ...• . ........ 
Totro.hedrite,polybasito,chal-

. . . . 
copyrite,pyrite,qunrtz, 
( mispickel and zinc blonde). Granite •• Granite .• 

I '---iferous ~ravel\ . . . . . . . . . . Grnni+e. ......... 
J ACKSOU COWT'f 

(.Aurifcrous gravel) ••••..•.•• Slate •••• 
• . . . . . . do ...............••...•• do ••.•. 

(Auriferous gravel) •••••••••• Slate, .. ~ 

S at 

JOSEPHINE COUNTY 

~Auriferous gravel J • ••••••••• Slate .••• . ........ 

Galena,pyrite,cholcopyrite, - '' 

f.llld _ ... !"1-t ..... • . . .. ..... 
WASCO COUUTY 

Character 
of 

denosi t 

Placer 
Do • 

Vein 
?lacer 

Do • 

Vein 
?lace~ 

Placer 
Do • 

PlD.cor 

ce 

Placer 

OCHOCO 
Wick;niser & Co-..... I (Auriforous gro.vel). •· • .": •. ~.-.'-. l~io.rite*.1 •• ·.-.-.... -... -i-Plo.cor 

*Examined microscopically 

WASHiliG-TON 

YAKIMA 

en heses iven o'n the 

Shaeffer ........... Quartz,(gold),and pyrite ••... llicte.mor-
phic .•.. 

SW,A;.m 
Swank • .............. (Auroforous gravelJ •..••••• .'. 
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MOUNT KATMAI AND MOUNT MAGEIK: C. N. FENNER (1930) 

Geophysi~aJ. Laboratory, Carnegie Institution - Paper No. 700 

Society members who are readers of the NationaJ. Geographic Magazine will 
recall the series of articles (ending 1922) on the VaJ.ley cf Ten Thousand 
Smokes, which was explored from 1915 to 1919 by Dr, R. F. Griggs and his party, 
whose report led to the establishment of the Katmai National Monument. On 
these trips the crater cf Mt. Katmai was seen from the rim only, it appearing 
impossible to descend to the crater floor, However, in 1923 the author re
turned to the scene, and was successful in making the first descent into this 
crater, to study its features at close range. 

The most spectacular phenomenon observed was an active mud geyser, which 
threw large quantities of mud into the air at intervals of a few seconds, with 
reverberating detonations audible a mile distant. At the orifice was a small 
pool enclosed by an annular mcund of black mud. The scene was obscured at times 
by steam, both from tho geyser itself and from fumaroles, mudpots, and boiling 
pools, At one sppt the odor cf hydrogen sulphide was pronounced. A crescentic 
"island" of platy andosite encioses a deep lagoon of milk;y-blue water, apparently 
much deeper than ether pools on the crater floor. 

Tho lagoon was fed by water that tumbles ~wn from melting snow and ice on 
the surrounding crater rim. There was no evidence that tho water in the lagoon 
was rising, al though it apparently had no surface outlet. "A channel through the 
walls must bo present, which takes care of the inflow when it reaches a certain 
height. Probably an analogous condition prevails at similar craters elsewhere, 
as at Crater Lake, Oregon. 11 

A descent was also made into the crater of Mount Mageik. Here again was 
observed great fumarolic activity, with boiling pools and mudpots. 1umcs of 
sulphurous acid were too strong to permit close examination. At the largest 
vent, a constant roar accompanied emission such quantities of steam that -
n I was not sure it was actuaJ.ly visible at any time. n 

At the author's camp, snowdrifts gave a plentiful supply of water; while 
a pit dug 3 or 4 feet into the pumice furnished a fireless cooker. "il'i th the 
waning of fumarolic activity observed in 1923, as compared with 1919, such an 
arrangemeat may by this time be a thing of the past. 11 

Excellent cuts, 32 in number, add greatly to the interos of this paper. 

K • ., N. P. 
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LECTTBES .. 
Dec. 11, 1936(Friday)-Dr. L. S. Cressman, head of tho Department of Anthro

pology at the University of Oregon will address the 
Society on "Indian Writings and their Interpretation". 
This will bo a most interesting meeting, 

Dec, 25, i936(Friday)-No meeting - Ue.rry Christmas. 
I 

Jan, 8, 1936 (Friday)-Mr, James Kelly will address the Society on the "Ge
ology of Central Oregon. 11 11:r. Kelly is a e;raduate 
of Oregon State College and has spent considerable .. 
time in studying the geolo,;y of Central Oregon, par
ticularly in the vicinity cf Supplee, Oregon. At 
present he is connected with the United States War 
Department assisting in the making of its mineral 
survey. He will have a most instructive messae;o. 

Jan. 22, 1936(Friday)-Dr. W,D,Wilkinson, Professor of Geology at Oregon 
· State College will speak to the members of the _ 

Society on the "Tertiary Igneous Rocks of the Day
ville Qµ.adrangle. " Those who are acquainted with 
Dr. Wilkinson know that this will be an outstanding· 
meeting, He has made special studies of this par
ticular section of Oregon. 

TRIPS ' . 

Dec, 13, 1936(Sunday)-"Dam cf the Gods"· 
Leader: Cai'l p; Richards. 

... - - - -
1 .. - ~ 



OUR SOCIETY IS BECOlffl'l'G NATION.ALY KNOWN 

Below we are quoting part of a letter received from Mr. Guy E. Mitchell, 
Librarian of the Geological Survey, Washington: · 

~~:; "I have been very pleased -that the Library of the United States Geo
logical Survey has been receiving regularly your little publication, 
.'Geological News Letter•. , , 1 • . 
. ·- - . ~ . 

~ . -
In the October 25 issue I notice the index of Volume I. I would very 

much appreciate having a complete file of your publication in this Library 
and greatly desire to include the various articles of the bulletin in the 
forthcoming edition of the Bibliography of North .AJnerican Geology, which 
is now being prepared for the publisher. Our file begins with Volume I,_~' 
Number 18: ·. Could you kindly furnish the numbe;rs we lack? · , ~ 

; . . ·- - . ' ' ~ 
I am vecy much interested in the pr~gress that your lively young 

. organization.is making, and hope that in the near future you will be 
able to publish your bulletin in a format which will insure its per
manent preservation, n · . 

........ 1 ;:.~~:: •• t .. • " r 

\ • • ,i • ' l 

•· " The Island WapPato, Vol. 1, No. 1; made its appearance last 
November, It is a monthly publication devoted to the interests of 
Sauvie Island by George S. Shepherd, the attorney known to many as 

_ ,"40 feet to the sea n Shepherd. The paper likewise is to form a ~ . 
medium of expression.for the.many origtnal ideas to which Mr. Shep

; herd giv:s voice. 

It is fortunate that someone with his ability is willing to do 
this thing for one of the. finest districts in Western Oregon, rich in 
historical associations and rich in present day agricultural develop
ment. 

'· . ·' 

· Unfortunately, the district seems to be a forgotten one by both 
Multnomah and Columbia Qounties to a considerable extent, Bridges, 
roads and dikes are needed among other things, It is the intention 
of Mr. Shepherd. to ask for a ulace for the islanders in the sun as 
well as preserve_ the historic;u_ beginnings and Indian lore. The sub
scription price of the monthly is $1. 00 per year; and George's dry 
humor al.one is worth it, .-

; '. 
...:-. .. 

'' • • ' i. I l ,._ '• 'i., 

Note ~ Through courtesy of Mr. Shepherd a copy of the paper -
"Island Wappato" may 1Je found in the Library of. our Society. 

, ' . 
' ' 

'' . .l,: :-----. . .. ~ j ! ' ;,. 

... . " . "' - • 1 ' 
Tiiesday Evening, N~vember 24th, Dr. H~dge g~ve a talk before the .. 

local section of the'.A!Ierican Society of Mechanical Engineers, The · 
subjct of his lecture "The Part Mineral Resources of the Pacific North
west Should Play in the Use of :Bonneville Power". . . ... - - .... . r ~; :;- -

- - -. :- ;-_~_--1 

_ .... 2-



TRIP ON SAUJ]JL..l§LAND 

The caravan assembled on the island at the inte.rse'ction. of the Reeder 
Road and the Gillihan Loop Road on the west side of' the island .. and proceeded 
to the southern end of the island and thence to the confluence: of the Wil
lamette and Columbia rivers, where a good view was obtained cf this historic 
spot, called Bellevue Point. ~ere were a number of channels interspersed 
with .islands at this location at the tima.of Lewis and Clark's trip, which 
accounts for their difficulty'in finding.the mouth of the Willamette river. 
One of these channels was filled in within the last ten years. 

. '· ' 

The next point of geological interest to~~ pointed-0ut was on the 
north end of the island, which the party reached at very late high noon 
after somp stops to examine--Indian artifacts. Lunch was consumed on . 
Warrior Rock and on the adjacent sand bar overlooking tho broad. expanee · .,, 
of .tho Columbia river,• nearly half a mile wide at this point. Directly .• 
across tho river ware the mouths of Lewis river and Lake river. Tho day 
was clear and warm under the November sunshine. 

Sauvie Island.in the eyes of the.inhabitants thereof seems to bo · 
regardod as the forgotten island, the macca of trespass0rs; to tho his
t9rian it was. the (Jarden of Edan that attracted tho settlement of the 
earliest pioneers; in the eye of tho average citizen of Portland, it is 
tho island 0£ cows, ducks, catfish, carp, arrowheads and flooded bottoms. 
It is all these and moro to tho amateur geologist; it i~ an island of 
gates, ferries, dikes, private roads, narrow roads, and no roads. As 
John Stevens, r,e_marked about the' road into the G,li:irno Cou:itr-.,r, "- . "It · . 
got worse a.nil. lfOrse and finalll' climbed a tree,11 ;· but wi-th this .. differonco1 
-- as the roads get worse and worse on tho'island they finally change into 
a series of gates.. . ., · · 

-.. 



The highest contour of th€'Islond ~hown on the Hillsboro quadrangle 
is elevation 50 and is located near the road just about one-half mile 
north of the ferry, It ·is near the site of the Hudson Boy Company's 
post on the Moore farm, The tree growth on the high .ground is mainly 
fir and ook:, while on the flooded .ground is found oalc, ash, cotton 
wood and willow. · · 

Unfortunately, the time at the disposal of the group did not per-
, mit the study of the wost shore line of the .island nor its interior, nor 
did it permit of much study of the log of the deep wells drilled on the 
island for :the dairymen,. which logs were in the possession ·of· the writer, . . ~ . . . 

. . ' .. ,,. ... . 
From the.nort~~rn tip, of: ~he island a number of basaltic, dike-like 

structu,res extend southwa+d1rom.the northern extremity about one-half 
mile, T'nese eicposures are of. t.he,):irick-bat type .and resemble the igneous 
rocks of St, ~elen just acrcss .the channel. The small portion which ex
tends to the east shore of the· island forms tho point called Warrior Rock, 
on which the lighthouse of that name stands. 

- ,·"·i . .-:: .. -. '. : . . ·. # 

The group on v~ewing these outcrops ~-allle to the general conclusion 
that they preceded the formation of the island, and, ~Y forming more or 
lees of a dam, so slackened· the current velocity of the stream as to cause 
the deposition' of tht;i material carried in S\lspens.ion. rt would be in- · 
terestin.; to:.kliow ~he.de:\lt~ qf .'th~se rocks which· can be conjectured from··-
present info:t;'~tion. . . . , . : 

" •' I · • ' I . .· . . .··.. . •• . 
So far as the writer could determine, no .. other rock outcrops· are 

foUnd on the··:i.aland, . HoVieV.e:i; on .information obtained f:rom Mr. Earl 
Marerui.11, Multnomah County Surveyor, a later trip was made to Oak 
Island, lying between Sturgeon Lake and Mouse Island Lake, This land 
is owned by Everding and Farrell, and permission is necessary to visit it, 
The island is evidently the remains o.f an olO. gravel bar c.nd much shine;le 
is eicposed.on the Sturgeon Lal~e shore, There is a surprising amount of 
quartl!:i to on it; also vesicular igneous rock, basal ta and grani tea, all 
well uatcr worn, and some. of tl].e qU!!-l'tzi te found was well. decoyed, Where 
roads had been excavated small. bould9rs were .notice with maximuiil dimen
sions up to 30•. A good part of the soil o~ it is Columbia sandy loam. 

. ~ ·, •• ; ) . ,•, ' • ' : ' •• j '. ~. . 

To c;et a broader view of the .island in .terns of. the geology of the 
immediate vicinity, inveeUgatian· regarding. the chM(;ing confluence o:!" 
the Columbia River and the Willamette River sinqe the Pleistocene sub- ., 
merge11ce should be made, If the four quadrangle sheets of the area con
tiguous to Portland are moulded together this investigation will disclose 
some interesting facts'. , 

Bretz points out that {)ne o.f the abancion:ed .channels of the Columbia 
river can" be traca:l.from Ro~ But~e. 11<> confluence with the Willamette 
river in the heart of Portland. Another ie .evident e~et of Vancouver. 
He further calls attention to the fore-set characteristics of the ter
races at Portland dipping mainl1 westward and northwestward as shown in 
any gravel pit or in the long railroad cut in the northern part of Port
land. Condon said the hiGh bluff at the University of Portlc.nd site 
overlookine; the. Willamette River at Swan Island is a terrace remanent, 
left by erosion and not deposition, 



• 

Attention is also called to the log of the aeep wells drilled on the 
island,' These holes have been located on the mo.p of Sauvie Island accom

- pa.nyine ·this article. These we'ns were drilled at various times by Mr. 
·Strasser, Mr. Liezing and others. 

Mr. _Strassei furnished the writer with logs of twelve wells drilled 
on the island between 1926 and 1931, .All these wells, Mr. Stras~er re
ported, were drilled through a cap layer of a cemented gravel where a 
good water was struck and which generally stood in the casing at approxi
mately the level of the w~ter in the river • 

. ,. .. ' 

T"ne schedule of the wells follows: 
.. : . ' 

Location· 
#lS 

Dopth 

2S 2201 

4s 

5s 

6s 170 1 

7S 

" . -· " ' 

.' 8S 173' 

lOS ' 128• 

llS 132' 

12S 

Remarks 
1926 - fine sand and silt 
gravel_ .with water at 90'. 
pump. 

to s5 1 -

Suction 

Well driven in sand 133' and 87' in 
solid rock. \'Tater hard and brackish. 
Supply l imi te d. 

1926 - fine sand to 180 1 - gravel to 
192' - Suction Pump ... , . 

1930 - Very sandy-water was in gravel. 

193-0 - Sand to 235 1 • Gravel to 245 1 • 

Large supply but of poor quality, 
Suctfon pump. · ' . ' 

. . 
1931 - Silt:Dnd sand to 145 1 • 

gravel at 165 1 • Suctio? pump 
Cement 

well. 

1931 - To.solid.rock enc~untering'snlt 
water and well· abandoned. Gas blew 
water 2o•·in air and biirned when ig
nited,· 

.... 
1926: - Sand - Some· very dry and hard • 
Good· supply of water. Deep well pur.ip . 

. _.1928 - Silt and·sant to 1021, 
to 1061. Good water, 

Gravel 

. . : . : ' 
•. - .... 

··1928 - Silt and sand to 1281• 
t~ 131 1; Suction P~· · , . 

1926 - Silt and sand to 120•. 
·.to 132 1.·: Suct_ion pt..::p •. · 

' ~. . .... 

Gravel. 

Gravel 

1931 - Silt, sa."ld, · shale and clay to 
375'. · Rock to 387 t., Water like Epsom 
salts, Hole abandoned • 

.. 5 - -

, 



T'ne driller, Mr. Stras~er, has the log of most of these wells in 
detail and kindly gave the writer the complete log of the ~eepest well ~ 
#12S - which is located art Rocky Channa~ just across from Rocky Point. 
It is of value as showing the characteristics of the stratigraphy on · 
the deepest hole known to have been drilled on the· island;· The eleva
tion of the"top of the hole was between elevation 20 1 and elevation 
25' U, S. Engineers' datum.· The l~g is reproduced on the map she9t 
which accompanies this !ll;'ticle. · 

On Oak Island good water is obtained from dug wells ten feet in 
depth, in some of which, well points were driven 20 1 further.' 

Mr. Ziezing, well driller, reported that he drilled several wells 
on the island and three of these are here noted: 

Location Depth 
lZ 75' 

2Z 200 1 

3z 2001 

.·' , .. 

. t: . 

Remarks 
At new brick school house on Reeder 
_Road - 75 1 to gravel. 

~·2001 to gravel - Hutchinson's farm. 

.. Mcintyre Farm - 2001. to gravel. 

On the north end of the islillid one well was noted which was drilled 
for the McCormick Lumber Company on what is known as tho Harrison and Rowe 
Elace, one mile south 'of the north end of the island. This well is noted 
as 1 M on the map a~compa.nying. tqis article. This well is 100 1 deep and 
t}\e quaJ.i ty of the ·water is po 0r, but no record of tholog could be found. : ~ . . . 

From the.examination of the surface of the island, the log of the 
wells and the quadrangle she13ts of . the general vicinity, the following 
de&ictions may be made: ·,··. 

'•• 

Sa:uvie Island is a general area of deposition dating from pleistocene 
times shortly after the pleistocene"submergence, possibly a part thereof. 
It is an island formed by' a' meandering stream which dropped its material 
held in suspension due to a decrease in the velocity of its current, which 
decrease may have been due to two.causes working jointly (1) the blocking 
of the stream by the ~gneous extrusions of Warrior. ROck and like formations 
at .the north end (2) by the' alimst 90° bend in the Columbia River at the 
louer end, which chenge"in direction would also affect velocity. 

It is tied into the fore 'se_t 
0

pi;<:tiire l?f the Portland Del ta. 

The writer is inclined to,exc~pt Oak Island gravel bar from those 
conclusions.· Might it not be a pa.rt of a•-vcry much older island which 
survived erosion after the pleistoceno submergence? The decayed 
~uartzites lend some color to that conclusion. 

: ' .,,. i 
There is submitted with this article a revised log of the trip for 

future reference. .Also a map of tl!_e ,.island is attachod. · The writer 
wishes to acknowledge the aas"istance .of Bruce Schmink;y in preparing the 
map 11hich was printed 'by courtesy of the Swander Blue Print Conpany • . . ' . . . 

Franklin L. Davis 



For those who wish to ma:'.rn furthGr studies of the island, tho ·fol
lowin:, bibliography is referred to: 

~dranP,le shoots . 
. ... ~. '. 

Soil Survey of Multnomah County. 
' ' I' ( ' , .. ' 

. Tho Late Ploistocon SubmorrG~~~ ~n tho.COlUljlbia Valioy of 
Orof.on roid Washinp,ton, By J, Harlan Bret~ ~ Jqurnal cf ~oo
lop;y - Vol, XXVII - No. 7 .- Octobo!'-Novor.ib.or '1919 • 

Condon's Two I"biands • t. ' 
' . . 

. ' . 
• t 

· . N~vifation Chart of· Columbia River, St~' Helen~ to Willamette 
River, includinr, Vancouver and Portland, · ·scaio 1140000. This 
ma:p shows tho island complete and is suod·as· .tho 'basis ·for tho 
map accompanyinr, this article, ' · 

" 

l.\ilos 

... 
. . . .'· LOG OF TRIP ON SAUVIEs" ISL.Alm' '·· 

November 15, 1936. , · · . . - : ·. ·· .-_ :' 
F. L." Davis and Goo •. s. Shophord, ·Loaders · ' · · 

******** i 

... ,.·· 

' ... "· .. 

O.O Portland city limits marker, about a milo boycnd Li~nton 
business -district. · • ·. · 

~' ! . 

3.0 Burlington. · At Burlin"ton, turn ri<;ht ov(lr wooden viac":.uct 
to ferry 

. •, . ··. 
3.6 Forry ovor Columbia Slou;o:b. (No 

0

charr,;o) Forry makes round 
trip every oi.o;ht minutes and has. capacity for 11 cars, Pro
ceed up tho hill from 'forcy to first intersection, and turn .. 
to ri~ht, continuin~ to milea,~e 4.1. 

4.1 Cross-roads, Reed1n: 'Road and Gillihan Loop Road. Party will.· 
assemble at th:l.s·p~int ,at 9:00 A.JA., and will proceed south.:.· 
east alon,~ Gillihan ·'Lbop "Read t.o view the confluence of the · 
Willamette and Columbia R~vors, and continue around the south.. 
ern end of the island. · 

s~s Hall flace (Old Gilliha:.1- Place). 

9.5 Cieloha Place (Confluence ot Willamette and. Columbia ~ivers). 

l0.3 Back to road from Cieloha and F.all farms. . ' 

12,6 Omar C, Spencer stock farm. 

13. S Geo. s. Shephez:d farm. 

13,9 Intersection of Roeder and Gillih!Jdl Loop Roads, on tho 08Pt 
shore. At this point tho party on tho return will r,o via tho 
Reeder Road to the ferry on the return trip. Council Oak, 24 
feet 6 inches in circumferenG01· is located on Reeder ~oad about 
t mile from this intersection on the Broad Slou,~h side. 

-7-
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·· Miles · 

14.4 

23.8 

46.8 

... 
"· 

Urs. Hutchinson's Dairy Ranch, Deep well here. 

Columbia County Line. , · · .·' . . . . ~ . ~ . .. " . " 
At. this poi:n.t on the;. Columbia slibre; as determined by Geo. 
Shepherd, Lieutenant Broui;htQli.. camped for the nieht on r 
October 29, li92, .. ,-·.. ·: · 'i .~·: ·· r.: ·,. ·' . 

Purported ai te of Indian village oil shore''°of tile· Columbio. 
River. At this point, Mr. Richardson, a local resident, 
wi~l exhibit artifacts, and if.time·permits; :the group will 
spend a short time :on th{/ .river bank.. . .. . ' 

. ~ " ' 

H. and R. Duck Club. 

Warrior Rock LiRhthouse. Party will inspect only "wo.tched11 

li~hthouse on the Columbia River· except at the mouth. E. N. 
Cadwell in charge, will de~cr~be equipment and operation of 
lieht and fog bell and exhibit Indion artifacts f~und locally. 
Party will walki-mile to extreme southern tip of island, and 
Tiaw·exposed basaltic rocks in this vicinity similar to the 
exposures across the Columbia Slough at St. Helens, These are 
practically the only rock exposures on the entire island. 

,, . . . : . 
Party will spend a short time looking for artifacts on the 
Columbia River beach, Party will break up in this vicinity 
at 3:.00 P.14., and return to the ferry ·via the Reeder Road, 
as noted at mileage 18.5. 

Portland city limits marker •.. 
... .. 

. . .•. ------ . .. 
When the two good men who ·collaborated on the trip described in this 

issue cannot agree on the ~palling of their island, what is a poor editor 
going to do? Mr. Davis bases the spelling of ·nsauvie"Island on the weight 
of Government usage as shown by' the U •. S. Gea1ogical Survey. Mr~ .. Shepherd 
bases the spelling of "Sau.vies" Island on the woight of popular usage. 
This explanatory note wili account for the variation in the spelling in the 
two articles. Tho editor admits something should be done about it • 

. , 
- - - - -

NEW MEMBER OF GEOLOGIC.AL SOCIETY 

We take great pleasure in announcing the name of our new mombcr -

DAVID CHARLES OLAINE 

Born November 26th, 1936 .. 
... - - - -

•• 1 

. ' ..... g..; ... 
,, 

: ' 

" 



THE HISTORICAL INTEn,EST .AND 'rHE INDI;J~ LOJE OF THE SPJJVIES ISLAND TRIP 

On.the trip to Sauvies Island the interest of the.group seemed to be 
three fold, geological, historical and Indian artifacts. In this article 
I will discuss the two·latter items. 

The confluence of the Wilamctto with the Columbia was viewed by the 
party. This point has historical significance for from here (Point Bell 
Vue) Lieut. llroughton on October 29, 1792, had his first vi'ew of Mount · 
Hood to which he later gave the name of Admiral Samuel Hood when he ar
ri vod at a point on the Oregon shore cpposite the present site.of Wash~ 
ougal. Broughton proceeding along 'tho westerly side of the polumbia · ... 
river entered a branch of the Willamette and continued to the main branch. 
this he called Manning's river, He took soundings and fcund from two to 

,five fathoms of water. He also noted two wooded islands which account 
for the failure of Lewis and Clark to obse·rvo the river in 1805 8;1il aeain 
in 1806. .. · · 

. The party arr'ived at the place where llroughton spent his first nicht 
on Sauvioo Islan·d, but the parking accomodations would not ad.mi t of goine; 
down to the river's shore for further observations. From this point Tu;ount 
St. Helens bears north 42 degrees East a.~d a more modern description would 
be to place it a ~hart distance downstream from tho northerly end of Pete's 
Island.· To those ·of the party it will be more defini t'e. to· explain that 
where we loft ·tho road on the'dike to detour through the sheep and turkey 
pasture was a:bout"half a mile north of tho sandy beach whore :Broue;hton · 
spent his first night on Sau.vies Island among "a hundred and fifty of the 
native'!'. "X" marks the spot is at mileage 19.S on the log of the caravan. 

Warrior Rock Lighthouse, where the party lunched and received the 
hospitality of Mrs. and Mr. E. N. Cadwell, gained its name from Broue;hton1s 
narrative of his experience there: · ' · 

''Having been there·surrounded by 23 canoes carrying from three to 
twelve persons each, all attired in their war garments in every other 
respect prepared for combat; on the strangers discoursine, with the 
friendly Indians who attended our party, they soon took off the war 
dross and with great civility disposed of their arms and other ar
ticles for such valuables as we presented to them, but would neither 
part with their copper swords or a kind of battleaxe made of iron." 

In the stu(!y of·the· Indian lore and the searcrr of Indian artifacts, 
the Geological Society could scarcely have picked a't!!ore interesting loc&
tion, For a lone period of time proced!nG the coming of tho 
white man, the Indians and probably their· predccosiiors had used Sauvies 
Island as a home and a burial ground, 

'.: . '. . ' . . 
T'no west side· of the Island·hii.s· a hir,h ridge which reaches its 

highest elevation of 50 feet above sea level, U. S. Engineers• datum. 
Alone this ridge many of the most interestine finds are made, such as 
peculiar stone slab with three· circular shallow depressions tho~ht to 
be a palette for paints which was seen at the Hall ranch at the first 
stop, - wileage S.l. This artifact was found by Mr. Hall a short time 
previous to our visit, The Halls had other interesting pieces, such 
as war club stones, pestles, mortars and game stones, 

'-9~ .. 



.. , .. , . - --- .;:;. -
. .Another fertile source of" Indian relics are the mei:liUoose grounds or 

cities of the dead. One of these most prolific in yielding artifacts was 
that on the Reeder farm, nan.r'Reeder Point, about log mileage 16,5. The , 
present o\'/Iler, Mr.· Reeder, is -the- grandson of the original Reeder who 
settled the land in the 40•s. Mr. Reeder very graciously exhibited to 
the group in the yard a very interosting display of Indian tools, woapons 
and figures, also skulls·· and various humon bones. .Also some large b9nes 
of unknown lineage found by hi~'father under 75 feet of gravel near the -
White Horse rapids in AJ.aska.tluring the gold rush days to the Klondike. 
Some of these specimens, Mr.- Ree·der stated, had been sent to-Smithsonian 
for identification, and one· figui-e; he wafi advised, was distinctly pi:e
Indian. Dr. Jones was so· intrigued, with a small animal skull that he 
'!borrowed" it on the- spot for further."study. . ~ . . 

' Other articles displayed in the yard were old rifles, horse-pistol~, 
and ox yoke that was used in coming across the plains by Grandfath~r Reeder. 
There wns also a dug-out Indian canoe of 11ye olden times". The interest of 
the group was so evident that Mrs. Reeder joined her husbanl. in inviting the 
group into the house to view the old homemade furniture of the 40•s. The. 
ladies particularly responded with alacr~ty, and it wns with difficulty 
that the caravan was moved ahead. ' 

.. ·.The next Indian site visited was at.log mileage 24 on the bank of the 
Columbia River near the home of Mr. Richardson. · The party did not have 
time to stop here but on the return trip Bruce Schmink;y stopped long enough 
to find a very fine atone scraper. At Mr. Richardson•s house was exhibited. 
the part of the rim of a m0rtar carrying a very ornate conventional.izeC. owl's 
head as a decoration. · · 

It is extramely"unfor_tU.'ll\te that this material is all being dissemin
ated instead of being collected at-- some place· where future Oregonians might 
view it. Will we be blamed for dereliction of duty by gene'rations to come? 

•r-, George S. Shepherd 
~ ' ' I 

-,. 
• 't, .. • !, • ' 

. . 
UNCLE SAM WILL LEND COLLEGE QU.AXE CLOCK 

' 
• L ·• 

Morning Oregonian - November 27, 1936 

VT.ALLA 1'1.ALLA, Washington, November 26 (.AP). - The United States de- · 
partment of interior will place a seismograph 'at Whitmen college to. re-; 
cord local earthquake shocks, Dr. W. A. Bratton, acting college president,. 
said he was informed Wednesday. .. 

The i~strument will be shipped as soon a~.preparations have been 
completed here· for ·1ts installation, Dr. B;ratt.on said •. , 

l ... • ' ' • • 

" 
.. : • ; : f ...... - - -

Edi tor - How long will i°t}e before .we -~v~· a· s~ismogz:aph ·in ,Portland? 

" •' ' I 

-10-
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"D.A!A OF T'dE GODS" TRIP: December 13, 1936 
Leader: Carl P. Richards 

This is a trip for the purpose of studying the evidence a.'ld effects 
of the famous and much discussed landslide, which so recently (geologically 
speaking) played havoc with the Columbia River. The event is banded down 
in Indian 16gends telling of the 1'Bridee of the Gods" which spanned the · 
river south of Table Mountain and it is confirmed by evidence which geo
logists read in various formations and structures at the site. Some of 
this evidence will be permanently obscured by flooding when Bonneville 
Dam is finished a year or so hence, so it is fitting that we should, at 
this time of extreme low water, visit the scene and observe as much as 
possible of this major event in the River's history; 

We uill leave S. W. Sixth and Yamhill St. at 8:30 A.M. Sunday, Decem
ber, 13, and drive to Wyeth, near the 53rd mile post on the Columbia River 
Hip;hway, where the party will assemble at 10: 30. There we will be joined 
by Dr, Donald Lawrence, of Hood River, who has made an intensive study of 
this slide and its effects (especially of the submerged trees). He has 
kindly consented to visit the points of interest with us and tell us 
about their history and significance • 

.After visiting some of the more important sites along the Oregon 
shore, we will return west to the south end of the present {steel) Bridge 
of the Gods, where we will have lunch. This is close to the tol7Il of 
Cascade Locks, so that those who wish can patronize one of the restaurants 
there. From there we will cross the bridge (toll 50¢ per car, return free 
~f within three hours) and visit some interestinp; features on the Wash
ine;ton shore above Cascade Rapids. Then, r,oinp; back wost on the Evor£reen 
Hif,;hwey, Bonneville Dam 11ill be passed, a.-id an opportunity will be afforded 
for a brief view of this work from the Government View Point, after which 
we will proceed to Beacon Rock about five miles further on. Situated 
practically in the middle of the Columbia River Volley, this monolith is a 
veritable grandstand for viewing the generol geolo~ical structure of the 
Gorge, and thoso who can should not miss the opportunity to mv.ke the trip 
to its sUlllIIli t. There ill ai:J. .excellent trail all the miy and a most leisur
ely ascent can be made in about 25 minutes. Talks on the {';eolof'Y of the 
locaJ.i ty will be made on the top and the notable features pointed out. 

On returnine; to the Highway, the party will disband. 

Not much hikini:; is involved in this trip, but good boots should be 
worn, as the shores of the river ma;y be muddy, Plenty of warm clothing 
should be available, for the Gorge has a bad reputation at this time of 

• the year for raw winds. Drivinp; distance, about 150 miles, all paved 
!.ighweys. 
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Af3 we come to the close of another calendar year and approach the 
Christmas Season, we are not unmindful of the spirit of good fellowship 
that prevails at this particular time, In cur Society we have been 
privileged to enjoy, at all times, the most hearty _B,l!d harmonious co
operation, the p.reatest of kindness and the best of ~ellowship. We • 
extend to ell our ·members and friends, our since.re wish for a Most Joy
ous Christmv.s, and a Pro{;ressive, Prosperous and Happy Uew Year.· 

- . ·~ . ' . ' 

Clarence D. Phillips, 
President 

. ·. 
Nearly two years of geol~eic history er at.least history of the· 

Geoloe.:ic Society of the Oree,on Country have tr(l.nppii;-ed •. These two yea:i;-s.' 
have been years of joy, interest, and at ti~s.tremendous enthusiasm. 
The Society has p,rown in solidity and seriousness of purpose, The pres
tige of the Society is gradually being appreciated, not only in Portland, 
but in the country as a whole, The editor ci"f" the ·News Letter wishes to · 
express to the members of the Society his deep satisfaction in the evi
dences of the -successful future of .our Society. He deems it one of the· 
ereat satisfactions of his life to have been associated in the future 
of an orFanization that will mean so much towards the intellectual and 
economic development of that region comprehensively known as the Oregon 
Country, 

Edwin T• Hod,<te, 
Editor 

.A.IlDITION.111 OPPORTUNITIES FOR .AMATEUR GEOLOGISTS 

Attention is called to two. ··splendid couz:ses given by the Portland 
Extension Center for students o~ ?,eoioe;y this winter term. These courses 
ber:in the week: of January 4 and will extend tp U~:r:ch 5. They are held 
in rooms in Lincoln Hip;h: School,, 1620 S. W. Park Av<>nue. 

Dr, Ira S. Allison will, pr.esent a brand new cpurse, "Geology' of the' ":. 
· National Parks"• ree;istration No, G352p, each Tuesday evening at 7:15 in 

room 104. · A ncn-technicel course desiF.ned to develop a more complete un
derstanding and appreciation of the outstandinP, physioe;raphic and geolor,ic 
features of each of the Nationiil Parks. · ·· 

Dr. Edwin T. HoCJee wiil give a course on the P,eologic history' of the 
earth with special reference to geologic history of the Northwestern por
tion of North .America. This course is listed as G203p. "Historical Geo
loa", each \'i'eclnesday evenine; at 7:15 in room llC'. This is a e;eneral 
survey of the geologic history of the earth and the develcpments of life, 
with particular reference to significant events relatinp; to Northwestern 
America. ~ '! . · 1 

• 
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THJ:. NOMINATING .f(Jl1lMIT'1'EE 1 S Ii.EPORT 

The nominating Committee, 
has filed the follcwing report 

in accordance with the By-l~ws of the Society, 
with the Secretary: --- - .' ~· -· -

"The President and Executive Committee 
Geclogical Society of the Oregon Country 

'?Jecember 7, 1936, 
~.~; 

Portland, Oregon · ' ,. 
. ... 

"Gentlemen: , 

"Pursuant to your instructions of October 31, i936; we~ your nom
inating Gommittee, repcrt the nomination of officers for the ensuing 
year as follow•: ·. · · · · .-, 

'!President 
Vice President 
Director 
Treasurer 
Secretary 

· A. D, V:anae 
A. C. Jones 
K. N. Phillips 
Mabel .c; Smith .. · 
Lillian Neff· · 

. " Respectfully submitted 
L, E. Eurtichanof, Chairman 
.Amza Barr 
Constance Endres 
Carl Richards 
Glenna M. Teeters" · 

Publication of the above repcxt constitutes notice by _the Secretary of 
such nominations, 

Lillian Neff, Secretary. 

Attention nf the members is called to Article VIII of the By-laws, if any 
desire to make further nominations: · 

"Article VIII 
Nomination and Election of Officers 

. -
"Section 1. A Nominating Cammi ttee shal:l be appcinted consisting of 

five members, none of whom shal~ be officers or directJrs of the Society, 
Not later than the 15th ~f December, pri·Jr to the time of the annual moet
inP, of the Society, the norqina ting commi ttoe. shall file 1vi th the' Secretary 
its nominations, containing the name of' one nominee for each office to be 
balloted on. On or before the first day of January of each year, the Sec
retary shall notify the members in writiru>;, or by a publication in the 
official publication of the Society' the.names of 'nominees for_ each office. 
Other nominations may be made by members of the Society by filinF, with the 
Secretary, on or before the 15th day of January of each year, a list of c 
such nominations, which shall be signed' by at least ten members of· the 
Society. The names of .the additional nominees shall be communicated by 
the Secretary to each member, either by writin~ or by publication in the 
official publication of the Society, Which coIIllllUnication shall be me.de not 
less than fifteen days prior to the annual meeting, · · 

. "Section 2. A: letter ballot containing the oominees of the regular· 
and special tickets shall be enclosed and mailed to each member. All bal-
lots must be returned and in the hands of- the' Secre-tary prior to the ·annual 
meeting at which meetinp; the Secretary· shall announce the resuJ.t-thereof. In 
case a majority of all ballC1ts shall not have been cast for any candidate 
for any office, the Society shall proceed to'make an election, in open meet
ing, for such office from ~he two candidates having.the largest number of voie~ 

"Section 3. All officers elected shall take office as of the first ')f 
March following the annual meeting. 11 
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GEOLOGY OF S1.DDL'E 1iOUllTAJN STA~'E PARK .AND VICINITY 
j 

G. S. O. C. Speech by Robert A. Layfield 
.... 

Before coming to the subject at hand let me mention the wotk of 
the Park Services (State and National) in the development of park·. 
areas. Many people do not understand the relationship of the two. ,. 

The State Park Service (a branch of the State Highway Department) 
sets aside.certain areas as state parks. MoMy to develop these areas 
is provided by the Uational-P~rk Service whose inspectors supervise ex
penditures. Foremen, camp superintendents and such:personnel'arC State 
Park Service employees, Labor is supplied by c.c.c. men. When a park 
is completed maintenance is in tho hands: of the· state. 

' •' ·. 
Let me stress one thing·to prospective'visitors in these areas. 

Don 1 t go with tho idea-of trfing to see where all the money is spent. 
All endeavor is aiined toward'keeping tho are~ as natural as possible 
while at the same time enhancing its beauty, For instance, ugly snags 
are felled to supply picnic areas with wood, Many of the stumps .arc 
mounded o'vet with E!arth- and-are seeded to natural mosses and plants. 
All this represents expehditure for which (we hope) there is nothing 
to show. So go there and enjoy a sereness in your surroundings and the 
Park Service wi~l feel· its object accomplished • 

. . . . . . . . . . . . . . . . . . . ' .. 
. . '. ; 

To give a background for the geology of Saddle ubuntain Park, it 
is'n~cessary to briefly review the general geology of tho Ccast Range, 

Detailed work can only be dono undet great difficulty because of the 
heavy forest cover, deep soil, abundant rain, and consequent lack of ex-
posures, 

In general the: Coast Rango consists of a gently folded mass of Ter
tiary sediments cut by igneous intrusions.· Tho area is maturely dissec
ted, the main .. 'river courses being controlled 'by distribution of igneous 
·rocks rather 'than by capture. 'T"ne outstanding high points, such as · 
Necarney, Saddlo,·Onion, and Mary's poalcs, 'are igneous intrusions. 
'' . . .... 

Gross sections of the Ra.~ge' in northwestern Oregon show a goanti-
. cline with five broad folds-cut'by many normal faults. This anticlinal 
structure extends northward from the Umpqua river 50 miles into· ffo.shing
ton, South of the Umpqua. the Range is a syncline with flanking ruiti...: 
clines, Dips rarely e:.:ceed 15° ·except near intrusives, This differs" 
greatly from the Coast Range of California where sharp folds prevail, . . . 

The main formation of the Coast Rani;e is the Tyee sandstone whose 
type locality is in Douglas County, .•This formation is correlated with 
tho Tejon (Upper Eocene) formation ef California· on its marine fauna.· 
Tho Tyeo s!ll'ldstone extends from the Roc;ue river northward 120 miles, 
into T:i.lla1J10ok County. 'At the locality it consists of 2000 feet of 
licht e,rey, medium to coarse {';rl!-ined, thickbedded rock 1vith many dull 

·white decomposed feldspar crystals." .· Con!;looorate is rare except for a 
few thin layers of acidic pebbles, : It= conta;ins 'some shale and a few 
thin lic;ni te' seaJnS of "no comme'reial: importance • 

·. . ,' .. ' .·. '. 
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In the Astoria region the oldeot formation is a series of diaba<ie- -
tuf~s and breccias of Upper Eocene age exposed west o~ Megler, Washing
ton. They distinctly differ in texture and composition from the over
lying (Astoria?) shale. .Af!,e has boon determined by discovery of a fossil 
clam Vonoricardia planicosta. 

" 
The igneous rocks of tho Eocene are distinguis?ed by much feldspar, 

no tilivine, and mere or lo.ss hornblende. 

Oligocene stra1ain the Coast Range arc limited to Clatsop, Columbia, 
an~ Tillamook Counties, · The lower 400 foot of tho A:3toria formation, a 
aerie~ of dark clay sh"ales, and ~andstone, is thought to be Oligocene in 
age, Deposition-was· continuous in.this area into Miocene time but the 
finding ~f the typical Oligocene.fossil Aturia an&J!stata as far as 400 
feet abave the base of the aerie~ indicates that horizon marks tho end 
of Oligocene time. ·· · · 

The Astoria shale is exposed in many of the street cuts of A:3oria. 
It is thin bedded, evenly stratified and dips 5°-15° SW. The peculiar 
topography is indicative of landsliding, The Astoria shale does . not 
extend south of Clatsop County but'grades into a sandstone in Tillamook 

.County. 
The Miocene rocks are· the most abundant and most easily recognized 

in northwestern Oregon. Four-fifths of th~ fossil localities listed by 
Dall are Miocene. ~e series in this area consists of Mecaceous Cl~y 
shales intruded by basalt dikes and sills and in places overlain by 
volcanic breccia. In all localities the upper layers of the shales are 
I!lOr.e sandy. This is one of the lithologic characters which implies that 
the shales of Saddle Mt. Park are part of the Astoria formation. The 
Sandy }ayers interfinger and interlense, are oonfcrmable, nonfoss~lifer
ous, and become coarse toward the top. This sequence conforms to Wash
burne1s description of the kno·.m Astoria formation. 

The Pliocene was possibly a period of emergence as its record is 
veT'J slight. The only known locality is in Columbia county south of 
Clatskanie. · 

The four square miles of Saddle Mountain Park were presented to the 
state by the Cnmn:Willamette Paper Company. ·The.Park is. located in 
central Clatsop county in the southern part of T. 6 N,, R,i!: W. · sa,ldle 
Mountain occupies. two thirds of the park area, According to the most 
recent figures (U.S. Engr., 29th Bn,), the peak. has an olevation_of 
J287 feet, On a clear day from the top,· one can see Mounts Rainier, ' 
St. Helens, Adams, Hood,· and Jefferson. The geology of Saddle Mountain 
Park is perhaps its reost noticeable feature as the mountain is the chief 
object of attraction with its unusual G.ikes and mass of bare rock. . . . . . 

· ·. '.l'he only gobd ·exposures of· r~ck ·are· those·. of nearly vertical dikes 
which cut the mountain. Several trails cross and'recross these dir..es. 
There are no good'roads into the Park yet. One road goes south from 
Astoria through Olney. One goes in from Jewell; and another, a private 
logging road goes in from the·junction of the new Wolf Creek Highway 
and the Roosevelt Highw!llf (U.S. 101) 14 miles south east o! Seaside, 

• ' ' I 

Saddle Mountain controls the he~dwaters ~f_two drainage basins, 
Young's River fl')WS to the nortli."" and northwest, emptying into the: 
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muth of the Columbia River southeps't of and adjacent to Astoria. The 
Lewis and Clark River approximately parallels Young's River being four 
to six miles to the west. .:· : 

' ~ • ~ • • 1'' 

Two miles south of Saddle !.fountain is l;Iumbug Mountain whose south 
aide is the headwater area of the Nec!lllicum River which empties into the 
ocean at Seaside. Many of the ridges, especially the drainage divides, 
are formed on basalt dikes or sills, Heavy brush' and second growth 
timber in the area surrounding the mountain serve to control runoff, 
maintaining most streams '1vi th slight decrease throUghout the year. Run
off .from the mountfan itself lessens rapidly during the 'summer. Both 
front an~ back side~.· _are cut by steep narrow gorges. · 

The angle of slope of the cliff rock is from60° to 90°. Gr~at' 
blocks of the rock have broken off in many places leavl.ng srnciotl:i'.sur
faces. In places the exposed faces cf these masses show evidence of 
bedding of the bceccias dipping into the mountain. The same structure 
is found on blocks on beth sides of the mountain indicating rotational 

·: landslippi!lfi :rather than direction a.nd angle of flow. This slipping 
is caused from erosion cutting aw8'{ weathered rock and clay from the . 
flanks:, depriving the cliff rock of exterior suwort; also by .tei:-mper
atur~. ~ffects on water in the major joints. 

-. .. 
Northwest of the Park near Olney and Fernhill the general c\ip. of 

the Astoria sediments is to the southwest. The general dip of the 
sediments of Saddle Mountain region is to the northwest,. apparen,tly in 
the southeast limb of a broad low syncline striking generally NE;-SW. 
Dips taken on the foraminiferal f;r'ey-blue clay shales nenr Eisie, Jewell, 
Wolf Creek Highway and near Saddle"l.!ountain· are generally NW. from 10° to 
150. . .. .. 

Saddle Mountain and Humbug Mountain, piles of palagoni tic basalt 
breccia, protrude throuc;h the sediments. Saddle Mountain.is cut by 
numerous thin dikes 'that stand out from the surrounding inaterial as 
walls up to fifty feet high. They are so regular; with· their columnnr 
jointing normal to the walls, that they look as if a stone mason had 
constructed them, None of the thin dikes cutting the breccia were 
founC!. on Humbug Mountain. Possible explanatioJ:.1 ·of thiS will be dis
cussed later. Numerous· wide basalt dikes and sills form ridi:;es in the 
al13a seve'ral miles aroun~. Saddle and Humbuc; Molliitains. · ·': · · . .. ... 

The area of the Par:c proJlOl' conta~ns· three d:istinct types of rock, 
the basalt breccia of the mountain, th~ finegrained dikes', end the more 
er less indurated mica clay shale surro;unding the mountain, 

The clay shales cover most of the area surroundine Saddle Mountain. 
They have been traced north to Astoria, east to Jewell and Elsie, south 
to Hamlet~ and uest several miles beyond the Park. The shales are a feTI 
hundred to 1000 feet thickand vary locally in li tholo!]Y. They· range from 
e;ray-sam:JY· sediments to f·ine blue-black cla;ya, and where weathered are 
yellonish-'brown from iron oxicle staining. Regardless of color they nre 
all micaceous, containing muscovite and quartz sand grains as the only 

recor;nizable minerals. They grade upward to more sanely layers at the top. 
lnterbelded are thin cherty layers three to six inches thick. Charac
teristic 'and helpful in litholo~ic correlation to the known Astoria form
ation are the numerous spherical and nodular calcareous concretions · 
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occurring throughout the cla.vey s.t;-ata. .AJ.·~eys in beds containing these 
concretions· are several s'pecies of foraminifera, which appear to be Miocene 
tYPes, Small poorly.-pre'Serv.ed·pelecyPod shell fragments and casts have 
been found, · '·'·· ·: .,, · · ' 

..... .!"- ~ • 

The Park itself has but few poor fossil localities;'bcause of the 
deep zone of weathering. Only in deep road cuts such as those of the 
i:iew Wolf Creek Highwey are 'good speCimens found. One such locality that 
yielded good forams is on the.Wolf Creek Highway four miles from the· 
junction of the Roosevelt Highway, The beds strike N. 25° E, and dip 
17° NW. A lC'cality that· yielded the best forams is' located i- mile west 
of Jewell, 

The commonest forrun'found in all localities is the species Nonionella 
iniocenica, a cold water type. This foram occurs in the Monterey shales 
of San Luis Obispo County; ~alifornia to which the Astoria l!iocene is 
approximately equivalent, The Tembl0r (upper Monterey) is considered 
equivalent to the' Nye shales· which are correlated with the Astoria Miocene. 
Other forams all suggest Miocene species. Characteristic are Operculina 
(complanata?) found at the Jewell locality, Nodosaria (spinicosta?), a 
vertical ribbed Miocene species, and Q;uinaueloculina, Spiroloculina and 
others (species'undeterminable), With this fossil evidence and the fact 
that the strata compare li thologically with the upper part of the Astoria 
formation, especially in having sandy strata at the top and in the gentle 
N\1, dips, it can be safely concluded the clays in andatTound Saddle Moun
tain Park are of Upper Astoria ago. . . ' 

The igneous rocks of tho Park are its most interesting geologic 
feature, The main-mass 'of both Saddle and Humbug Mountains is basaltic 
breccia with palagonitic cement cut by numerous dikes of homogeneous fine
grained basalt intruded along major joint• and fractures. The average 
breccia is composed of~" to 5" angular basalt fragments cemented by 
glassy reddish-brown to black palagonitic matrix •. Variation in the 
breccia is great. Some basalt fragments are highly glassy indicating 
sudden cooling, some are fine-grained, and others are vesicular with 
some vesicles filled with calcite weathered from the calcic feldspars 
of the basalt. Locally there are largo accumulations of basalt similar 
to the dikes, but without' the characteristic jointing of the dikes. 
Probably such masses should be regarded as part of the breccia. 

Ellipsoids cf basalt are common and give evidence of,'aqueous chill
ing and possibly underwaterdop6sition. The ellipsoids are from a foot 
to five feet in diameter and generally exhibit good radial columnar 
jointing. Not necessarily should it be considered that the breccia 
flowed out and was chilld'.'under a Miocene sea, Several evidences are 
against such a conclusion, but there,,musi; be. an aqueous. agency, Small 
pools or wet unconsolidated muds could cause this •. · · 

.. · Further evidence of· the aqueous chilling theory is the presence 
c-f palagonite. Palagonite is a colloidal hydrated variety of sidero
melane , the transparent glassy variety of basaltic glass, Sidero
melane is a variety of tachylite Which was chilled so suddenly as to 
retain iron oxides in solution. The.presence of the iron oxides al-

.• lows it to readily weather.by simple· hydrothermal process to yellowish 
earthlike palagoni ta. Much bf the glassy frogmen ts of the! breccia' · 
is possibly sideromelane, They are known to contain more dusty mag
netite than is present in the dikes. 



Very probably large masses of basaltic breccia were laid over all of 
the area between Saddle and Humbug Mountains. Stream erosioI). has cut 
down through the breccias to the clays, leaving the mountain as the main 
center of extrusion. The gravels of the streams are composed of fragments 1 

of basalt and breccia, 

The dikes intruded in the breccia are the same type of rock as that 
intruded in the mica clay shales but differ in dimensions and somewhat 
in structure. · Whereas tho dikes of the mountain are seldom over ten feet 
wide, dip 50°-909, and are limited in extent, those in the shales have 
low dips, are 20" to 200 feet wide and run for thousands of feet. 

In one respect both arc alike--in their jointing structure. 
' · can always be recognized by tho primary columnar jointing normal 

walls and gnerally secondary jointing parallel to the walls. 

They 
to tho 

A thin section of the diklJ rock showed the following: 

Augite 
Feldspars (labradori te) 

Maf;netite (crystals) 
(dusty) 

Glass 
Brown Glass? 

'/o Estimated · 
' 20% ' 
' 45% 

10'/o 
15%' 

5% 
5% 

Subhedral 
Highly fractured, small, 
lath shaped. 
.Anhedral 

With small inclusions of 
crystals that cooled too 
rapidly to materialize, 

The subhedral and shattered crystals, the presence of dusty Illc9gnetite 
and glass are evidence of rapid cooling under hic;h pressures, 

" The trend of Saddle Mountain ridge is ll\V,-SE. The dikes of the moun
tain all dip steeply and strike NE., i.e., normal to. the ridge line. .All 
dikes were found to tliden at the ridge and. with the exception of one short 
dike besidti'the'lookout cabin, extended down the west side (front) of the 
mountain. No"evidence is found that the dikes extend over 314 of the W8'f' 
down the mountain• Some pinch out entirely, 

IDiat wore the factors limiting dike occurronce'l Three dike exposures 
striki111' northwest, almost parellel to the ridge line, were found a short 
way below the lowest elevation to u:hich rmy .dike could be traced contin
uously. Two of them form the bare. face of the mountain for several hundred 
yards. The exterior brcccia and clay has been removed leaving them like a 
layer of plaster against the cliff, They are only a foot to three feet 
thick and approximately "in line" ·and wore possibly criginally continuous. 
This mic;ht suggest .t110 periods of intrusion; however, the dikes are so 
thin, with consequent chilling so fast that they could be practicnll con
temporaneous. 

The broadening of the dikes suggests that the center of pruption was 
in the vicinity of the ridge, giving the key to the origin of Saddle Moun
tain, Saddle Mountain has formed from extrusion of breccia along a mi.
SD. 'fissure. During co6ling of the creat mass major jointi!lf-; has occured 
normal to the fissure, aloilf; which the dikes were intruded at a later date. 



. '. ; _ :i;n cpnnectign wi ~:1 this it is necessary to call attention to two 
intsresting tiprings of the ?o.rk. [t will be l!ctcd that most of the springs 
that head the rivulets which run do1Vl1 the gorges issue from the contacts 
of dikes and the breccia, and dry up soon after tho rainy season. Ono 
little. spring about 100 feet below the· 'top,· the highest spring en the Moun
. ta.in, flows very slo·.1ly all year round. ·"From it the lookout house is sup
plied with 1Vater. This spring issues from a joint along 1Vhich no dike 
occurs.:. Tho breccia· is sufficiently porous and the mass above tho spring 
great enough·to provide sufficient reservoir capacity to last the summer · 
at the spring• s rate .of ·flow. The angular breccia 'fragments fit so tight
ly that they control the flow of this spring whereas the dikes having 
different texture that the adjoining rock allow a much quicker escape of 
water at the other: springs. 

The spring supplying water 
mountain has the whole mass for 
gallons a minute. It issues at 
the impervious clay. · · · 

for the camp site at the base of the 
a reservoir. Thi~· Spr,ing flows several 
the contact of the"previous breccia roid 

[ . . . ( 
[, ... 

I wish to invite your attention to roiother phase of the Park that is 
interesting to visitors. In.obtaining this information I am indebted to 
John Ifft, now an instructor in the Department of Zo~logy,at U. c. L.A., 
who worlced with me in this area. 

The plant life is one of the noteable and unusual features of Saddle 
Mountain Park. The Park has two zones of flora, Transitional and Hudsonian. 
The abundance and variety of species is surprisir.g and unusual for the 
altitude at which some occur. 

Saddle Mountain is the southern limit in the Coast Range for .Alaska 
Cypress (Chamaecypa.ris nootkatensis) and Noble Fir (.Abies nobilis). . . 

A rare single species occurs here, Moneses 'll.niflora, 'and 'rare ferns, 
mosses and fungi, Another rare species is Lewisia columbiana (no conumn 
name). Due to the' o.hundant rainfall such fl~wers as Purple iris (Iris 
tenax), Columbine (AQuilegia formosa), and Tiger lilies (Lilium columbianum) 
a.re found. A rare species west" of the Cascades is Pink plumes (Geum 
triflorum). Native only to Saddle Mountain is the species Cladotho.rnnus 

· pyrolaeflorus (no C01IDl\On nan:e): .:'Somo of· the Hudsdriian types include 
tufted sasifrage,, Stellaria borealis, and Pentstemon (diffusus). 

The birds of the Park are typical of the Coast Range, .Al together 
more than 60 species were catalogued and probably many more will be seen 
in other seasons, Following are some of the more conman ones for those 
who are interested. 

In a. burned-over area on the west end and beyond the NE. side of 
the moUl1tain are Oregon vosper sparrows, Fox sparrows, and Mountain quail. 
In the forests are Harris woodpeckers, Western pileated woc-dpeckers, 
various flycatchers, Red-breated nuthatch, California creeper, Seattle 
wren, Western winter wren; Russet.t-backed tJ.:lrush, Vaned thrush,, Golden
crowned. kint;let, and Western tanager. 

Mammals of the Park include Black bear, Raccoon, Weasels, Skunk, 
Coyote, Cougar (one cougar needs 50 miles of range to feed), Co.nail.a 
lynx, Bobcat, Chipmunk, Brush re:bbit, Mountain beaver (no relation to the 
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· true beaver), G'olumbiro, black tail deer, and Elk (Roosevelt Wapiti), The 
·band of elk is an interesting fee.ture that·the rutbitioua visitor may easily 

see. '1 ,. 

' . " 
I ~ • ! ' ~ 

In conclusion I would. like to ·mention 'an item of historical interest. 
The old. military trail (or "Tote "road as it "is smetimes called.) that was 
used about the midd.le of the last century' 'between Astoria and Nehalem 
long before any road.a were built, pasaos right-through the picnic area 
and. near the spring. .ilthoUgh nearly·· obl·iterated. now it can still be 
traced. in places through the forest 'in the Park; 

. ' .... 
On November 19, 1936 at the Central Y.M.C.A,, Mr. A. W. Hancock 

representing the Geological Society, delivered a most interesting lec
ture on 1'Fo s sil Fl era and Fauna of Oregon 11 supple men ~ed by an unnusual 
exhibit of fossils. We are glad that Mr. Hancock.can participate on 
behalf of our Society, in the programs of nature being conducted by 
the Central Y.M. C • .A,. on Thursdey .evenings .• 

Thursdey evening December 17, 19}6 in the Y. M. C. A Audi to riu.m, 
?resident Phillips gavo a lecture on "Successive Sedimentary and. Ig
neous Deposits of Oregon." He referred. to the submerge\! forost on the 
Columbia River at Cascade Rapids, which was caused by ono of tho largest 
land.slides in tho world's history. He a.feo touched on other notable 
geological features_ of the state. 

. Dr. W. Claude Ad.ams and. ~s. Adams gavo a lecture on Ind.ian Lore 
Frida;r, December 18, 1936 in the main lobby of tho Portland Chamber of 
Comncrce before the Oregon .Agate and Minoral society. Mrs Ad.ams inter
preted Ind.ian writings and explained. I~d.~an mannors and customs • 

. , 

. A letter to Dr. Hod.ge from H • .E. Hothrock, Assistant Chief, Natura-
list Division, Natioruil Park Service, Washington, D. c., states: 

"The National Park Service is compiline a eeneralized classi
fication of the geological features which are to be found. in Nation
al and State parks. We aro anxious to have the opinion of all those 
who are interested. in such a compilatic~ and. thoso who are acquainted. 
with the parks. 11 • .f. .... 
Dr. Hodr,e thinks it mi~ht be a r,ood. project for the Society to list 

the r,eological features t ho.t they deem imp0rtant •. 

On the last E. pages of the ·bulletin will· be found a form on which to 
place your results. Mail these to Mr. Franklin Do.vis, 4317 N. E. Tilla
mook st., Portland, Oregon, Chairman of the committe8 opi;iointcd by Pres-
ident Phillips to c0mpile the results. · 
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RICH.A.lDS, Carl Price, To the Top of Mt. St. Helens, v, 2, no. 15, PP• 9-11 

The :l.ivers of Orei;on, Phillips', .Kenneth :if,, v.' 2, no. 2, pp. 7-15 

Rocks, v. 2, no: 14, pp. 6-12 ,· .. 
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I 
ROSS, Clyde P., The Geolory and Ore I:cposi ts· of a Part of the Wallowa Mts., 

Oreuon, (abst) v. 2, no. 13, pp. 12-13 
I 

Saddle l:ountain, Layfield, Robert A., v. 2, no. 13, p. 7 

SJ\N30Jll)T, Ethel I, Comstcck Flora of Western 0re6on, (abst) v. 2, no. 12, 
P• 7 

The Prehistoric Forests of Orep,on, v. 2, no. 20, pp. 3-8 
I 

SCllli.iCiC, Hubert G., and TU:Ura:-t, F. Earl, Eocene Pleuroto:narid from Orecon, 
(abst) v. 2, no. 12, p. 7 

Scientists Explain Lake's Dlue, v. 2, no. 14, pp. 5-6 

Sedimentary and !.!etaroorphic li.inerals, v. 2, no, 12, pp. 12-13 
i 

Sedimentary ~cks, v. 2, no. 22, pp. 6-8 
i 

SHEPrt:::.lD, George S., The Historical Interest and Indian Lore of the Sauvie 
Island Trip, v. 2, no. 23, pp. 9-10 

Simplified Table for the il.ecocnition of Some of the Conman Minerals, v. 2, 
no. 11, pp. 12-19 

Seils Trip, Catlin, Eva, v.2, no. 9, pp. 7-9 
I 

Spherulites in the Clarno Formation Acid Lavas, (abet) Wildinson, W. D., 
v. 2, no. 11, p. lC 

• 
. Spirit Lake Trip, v. 2, no. 15, pp. 7-9 

Structure of the Ncrthern Santiam Section cf the Oregon Cascades, (abst) 
Thayer, Thomas P., v. 2, no. 11, p. 10 

I 
Structu.1:'al Relation of the Central Willamette Valley to the Cascade Mts., 

(abst) v. 2, no, 11, p. 9 
i 

1 
TAYLO~, Charles Fremont, The Legend of Spirit Lake, v. 2, nn. 15, pp. 3-7 

i . 
· TAYLOR, Frank I., Bearing of Distribution cf Earthquakes and Volcanoes on 

Their Ori~:in, (abst) v. 2, no. 21, p. 2 

Tertiary Stratigraphy of ;1estern i1ashincton and Ore.:;on, (abst) ·-~eaver, 
Charles Edwin, v. 2, no. 12, pp. 6-7 

THAY.S:t, !llhomas P., Geolae;v of the North Santiam River District, Orecon, 
v. 2, no. 11, pp. 7-9 

Structural Relation of the Central 7illamette Valley to the Cascade 
Jr.ountains, (abst) v. 2, no. 11, p. 9 

I 
Structure of the Northern Santiam Section of the Orer:;on Cascades, 
( abst) v. 2, no. 11, p. 10 

i 

: Tiltinc; of l'reat I.akes Southward, v. 2, no. 13, pp. 11-12 
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To the Top of Mt, St. Helens, iiichards, Carl Price, v. 2, no, 15, pp. 9-11 
~ I'" ' ' - •, ... • ' • • • ~1 ' 

'TOaG-3..lSON, E. F. (See also POi7ERS 1 'i(. T._,) .· 
... , .. . .. 

Transportation of Sai:d ~Y Wind ~t Clat~op Spit, ,(abst) v •. 2, no. 12, pp. 5-6 

T:aIJ.ASil:X,, :L<aY C.,. Impressicne of the Ph;r,siography and Geo.logy of the Southern 
· - c'ascad.es',' 11aihington, v. 2, no. 15, pp. 12-15 

The Mcl.linnville Trip, .April 26, v, . . . ' . . ; . . 
;:olollo Trip, July 26th, v., 2, ::c. 

2, ·:oo. 10, pp. 

16, Fl• 6-8 . . . . ~ . . 
lre11burg Trip; v~ ·2,' :oo. 5, pp'. 4-5 , 

5-7 . ' 

. 
(and HOLDREDJE, Claire P.,) Notes on the C-eology of the Mt. Adams Trip, 
v. 2, no, 19, W. .. 4-5. . : ; : · - . 
Uuper Clackamas Trip, v. 2, no. 19, pp. 4-.5 

.i,. '• • • • ' I • ( 

Trip on Sauvie Island, Davis,Frankl.in-1.,, ,v. ~. no .• ~3. PP• 3-6 

TU:Um.l, F. Earl_,. ·. (See also SCHENCK, -Hubert .. Q-.,,) ... 
~ 1 •• • • • • • • • : 

Upper Clackamas Trip, Treasher, ilay C., v. 2, no,19, pp. 4-5 
. ~ . -~ , r 

'VANCE, A. D,, \'Tith Dr. C'r.aney in !:astern Oregon, v. w, no •. lo,, P!J•. 2-4 

Vancouver Trip, v. 2, no. 7, PJl• ~-7- , · . 

Was There An Earthquake in Milton-Freewater Area Lefore the ::lecent Q)l.ake? 
·· ·v·.· 2, no, ·17, p', 3 . .. 1 

WEAVZ:a, Charles Edwin, Tertiary Stratigr.aphy_o~ \Veste:i:n ~ashington and· · 
Oregon, v. 2, no. 12, pp. 6-7 (abet) 

• ' ; _; " • 1 - • • ) • ,: ' • • : •• • ;"' 

WELLS, Edward L,, The Climate crf· Qregon, .v. 2, '!<J• .10, PP• 2-3 

11ENT'.70:::tTH, Chester K,, Chinlfr.Faceting; a New Process of Pebble-Shaping, 
·· v. 2, no. 17, pp. 5-6 

,Faco_ted }?eb~les_, (aost) .. v. 2, no. 17, p. 5 · 

\iILKrn:sow, i7. D., .Spherul.ites i;n the Clarl,lo Forpiation Ac~q Lavas, (alJst) 
v. 2, no; 11, p. 10 · - · · -

\Vill,amette Sq.und, All.ison, Ira S., v. 2, no. 4, PP•· 5-6 • 
\7IMMZ:t, J., Facts and Theories of Earthqil.ake ·Phe,;omena; v. 2, no. 21, pp. 

3-13 . ' .... 

Meteorites, v, 2, no. 16, PP• 10-13 
. ' 

i7ith Dr. Chaney in Eastern Or~go~, . V~ce~ .A •. D., v, 2, no. 16, pp. 2-4 

·. 
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