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Jan. 8, 1937 (Friday)-Mr. J~~· Keli'y ·~n:r 
0

addr
0

ess the Society on tho 
·"~olcgy.of-,C~n~~al_O~t$on:" Mr. Kelly is a 

'graduate of ~reeon, State College and has spent 
consitl.erable tlme in studying the gec·lcgy of 
Central Oregon, particularly in tho vicinity 
of Supplee, Oregon. At present he is connected 
with the United St~tos War Depart1IXJnt assisting 
in tho ma.king of its mineral survey. He will 
have a most instructive message.· . 

' ' " • • I • ' • • -

Jan. 22, 1937(Friday )-Dr. Ii .. D. Wilkinson. Proff3&Boi; of Geolngy· at Oregon 
· St~to College vtill._speak to the 1IXJmqers of the 

Society on. tho', "Tertiary I,sneous Rocks of the Day
ville quadrangle. " Those who are acquainted with 
Dr. Wilkinson know that this will bo an outstand
ing mooting, . Ho has made special studios cf this 

' particular section of Oregon. . 

TRIPS 
" 

Jan. 17, 
1

193f(Sunciey)-Northoast'of Vancouver, P~ty wii~ visit a now 
leaf fossil l~cality on tbe' south fork of tho 
L\lwls River'and other points of interest. 

' . .. ' ...,.. 

Details of the trip will bo a.~nounced at the 
loctilre meo~inb ..,f January 8th • 

.... ""t - - -

-1-
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LI!.:E:i:U C-~ cmmST 

KEAR YB! YOU WORD T'i/ISTErtS, ·Rh!iAE W:aIGGLEUS, .Al!D LI!OOICK ilL\.K];8S, HLAR 
YE 1 A COl!TEST IS .AlUfOUNCED FO:a THE jjilST .LiifilaICKS F:aOM THE G-J.iE"tT. GET PENCILS 
AND ?&>Ea }.ND illJGIN, YOU HAVE UNTIL FEB"1U.AJY 26, 1937, THE DATE Oii' Ti-:E .ANllUAL 
'.il£iqu::T, AT TIHICH TIMb YE SH.ALL BE GIVEN AN O?PO::lTUNITY TO :t'!:CIT3 0:1 Sil!G YOUR 
T.AL3l:!TS. !<OST EONO:a.A:lLE PRIZES smr.. E. AW.4.J.{J)J;D, . 

···-·-·· ...... -···-··-·:"',fr•' ··-····· 

' ..... JJ.,': •• 

' .. , .. . .. : IN PtraSUI T OF T.AL:SHT "'· ,'. 

' rre, T!i.}: EWT::',TAii.iI:NT COMl4IT'nE FOJ TiG AllNU.AL B.tiNQUET, ktE DZS?::;J_A!!SLY 
IN ialD O? INFOl;ATI Ol'f .-· COJAE, GOOD :i?ELL0\1S TO THE :a:ES CUE I DO YOU Kl!0\7 OF 
A G-M.Al< 03. G-17m.!AN \1HO snms OJ. PLAYS AN INST3UMENT I on IS PEJ.HAPS A ::.IT. 
m.Ai.iATIC? PLEASE,, J"!IST JIHISPER TO Mn. IC::NNETH ·PHILLIPS; ro. JON.ES' o:a 1J48. 
1-0??L::!JTO"'f T:-i:S r~D QNE 1S N.AJ,:E• ··IT ·°i70ULD1P·T EXACTLY BE SQUEALII\"G. JUST 
THINK «liiAT .Al' O??ORM!I1rf YOU \IOULD EE ?:l.OV}DH<G TIDM TO EXP:ilESS TH3IJ. 
T.ALEHTS 1 \iHAT Is -llET·rit ':WN Tii,\N SEEING ON!i O:i? ·yotra FELLO'il 'MEll p·.::::vo·:.: .. FOR 
YOU.l IELI'.-HT AND E:~TKlTAINMENT, Al!D ·.1HAT IS I<ETTEJ ?UN T'J:iA,."T ?E:lFORllING? 
COMD FOJ.Ti-i Y.E T,\L'.::i~D OlIBS AflD Oii'FE.1 U.t' YOlDSELVBS I . . ~ . ' . 

• •.l. ' ' . ' . 

. . . . . . . . -· - -· -· ....... 
'.!"·-·~ . ... ·-:~:' ") 

........ . . . . . . 

\1o had a good turn out. at the> Thure<J.a¥ lfoon Luncheon, December 31st, 
Dr. Hodge announced ho had soma rock spcciircns which wore socurod in southern 
Oregon, and at futuro meetings he would bring; others, which wo mey ruld to our 

ccllcctions . .. , ___ ,_-A ... .-:.-.~ ;__~--~.d·'~~··-..:.. ·-- ___ J... _ .... 1.s,.. - ,.._- .... :- ::--- - ,. --- --
Come out to tho lun~hoons.'·· Got 'o.cquuintod· vri th tho grcu~ and socu~o 

soma of those rock specimens for youf. · collo".tio:U• ' 

Place. • .' HILAI::lES I -:aESTU:l.AUNT' 
: · . 622 ,s, ·>I,• ">7ASii!NGTO!T STiill!:T • 

. . . 
Time 

. ' 
·• • ;·: .:_ ... "EVE3Y ~h"IDSDAY NOON . 

. . .· ..... ~·· ; -~ . . . . 
~ .. 

I • '' ,. 
S A u V I :c I s L· A N D: Nomenclature · ·- · 

• •. I .. •· ,[ • • -

A question. w~ .r;i~od' in this· b,;.li,;-tin (Vol. _2, No. 23) concornin;; tho 
spelling of Sa:uvio (Sauvi<Js) Island.' .Any uoubt_ shc.uld bo dispollod by tho 
followin.~ quotation from tho sixth ~apart of tho United States Gcoeraphic 
iloard, 1932: ·. ·. · · · · · 

11SJUJVIE: island, Columbia River, Columbia and !.!ultnomah Counties, 
Orog. (Not Sa:uvio•s)" 

This report of 834 paecs S1llllll1a1'izos all dc'cisions' by .. tho :Soard en 
e;oographic mimes;· dcmostic• coloriiol, arid fo'rcign, frcm 1890 to 1932. 
It is boliovcd to. ·bo still avuilab'lc from tho Suporintcindcnt of Docu
ments, -,fashington, D. C., for 80 cents. l!.cmbors of the Society will 
find it to bo a valuo.blo· addition "to their librari6s. . . . 

•, '' •, I • - . 
K.N.P, 

- - - - .., 
2 .... - -

•• 



: I •• 

.... ,, .... p b 
··~ !.: . "i·- '.: . o;..;:: :J6:7 QOl;;;riy G:;0LC·1Y 
'" ;. .·'d'L.ACF.clS OF" Till;, irh'>::r.< £?IBGATE, JACKSON co • 

. ~-~ .... ~.1·.f :j,. ? •••• ,~-' ' '. ' • 

· i- : . .' :• i.foy p; · Tr~a~her and :l.obcrt Layfield 
: . .. ... ' ... 

< Tho field. partios of tho u. s. Eneinoors under tho direction of Dr. 
Edwin T. Eod{;c, have bocn in southern Oregon for several lV!loks. This roeion 
has al11ays 'beeri ·the scene _9f considerable mining RC ti vi ty, cs.pecially placer 
minill{~· . r, 

•' : r ' 

• ' j • 
'I 

.. Ono is !Jlmost unable 'to find a stream Tihich ·has not boon placorcd to 
som9 .extant, ";Tith varyinf; results• !!£.ny stro= ·have boon worked and ro..: 
worked, as Jrickson' Creek, near Jacksonville, which has boon reworked 4 
.times and still yields days wn.c;os to sooo miners. . . . ' 

Jacl:sonville used 't~" be tho c~un.ty so.at of Jackson County, until tho 
railroad loft it off tho main ,routp !llld Medford received the county {;overn
mont •. Tho old court hou~o is usod.:as a gro.nge hall.:· Tho jail still stands 
with its_jm,pcsing barred 17indp11s;• Ju1 old church has a si,;n which states . 
that it is· "tho oldest Protestant .Phurch west of the iiockies:" · Han;r homes 
have sha:'ts in their back yards and the street is constantly fallinb into 
old tunnels and drifts. Tho creek is lined with the 1vrock."€0 of sluice 
boxes and earl! dtr£:il1G~·., ... ., ·". ,.,,~ ,: .. 

\ • ' . .I'- • .., ',. t' •t r '),I ' • . . . . . . . ~~ 
Chinese labor played'on important part in tho. barly history. Chinese 

.workinG for the'whito nmn,' or for thcmsl'Jlves. Thora aro uorkinc;s, m the 
Little Applo(;ate :liver which wore tarp. up by the Chinese workinr.; for 11Gin 
Lin 11• Lin paid his men with ,;in and a smcl.l lllllOunt of cash, than ran a 
ga.ublin,~ house and c:ot most of tho monay-.back, a rather nice set-up. iie 
caused a flume to bo built whieh,;is .. still known as the Gin Lin Ditch. Ea 
is roportccl to have returned, to' ehi.na in. a. fo;v years with a "roll" of 
severcJ. rllillion. , ~ ,· ....... ~,'. .. ,::.:: . 

• •• • ' "f ~ 

Sterlin(): Creek ~s one of the faroo~s old placer locali tics. ,\.n old 
channel lice just-. to· the south of the· present creek, a.'ld it contains 20' 
to 30 1 of e~ave~ which is. ~old bearin~. The headwaters of Sterli~ Creek 
are reported to tap and.cut ~ne ·of tho old Pliocene hip)l channels. These 
old channels were formod before the present elevation of the country a.•d 
probably"correlato'witJ:j ~ho, Auriforoi'i.s .'1ravcls, some rich, hir;h channel, 
placers of Cp.lifo,m~a·. , .(soc I'iblioe;rapby of Oreeon GeoloG)', Auriferous 
Gravels) . This hi<;h, _chan;:iel is reported ta lio in a N\7-SE direction, hir;h 
on the ra."lco to the east of Sterlin,:; Creek, and probably a r;oodly propor
tion of the placer J':old in S.terl,inc; Cree)!:: come from this hich channel. 
Tho surroundin,~ area is well gopher-holed with prospects en quartz leads; 
of the "pccl:et n type, but a source of considerable placer gold. The 
r,ravel cont:.i.ins several clay seams and good values aro frequently found 
just above these clay beds. 

~ . . . 
. . . . ... -. ... ! ~. 

Water has always bean a serious problem in placerine; this area. 
Early operators figured tho depcsit rich encu,;~h to construct a ditch 30 
miles lonG t~ brin~ wate~,from'tho Little .AppleGate iliver to the placer 
sites. The ditch was.built by Chinese labor, under a water right extend
ing back to the 1870 1s, and is still in ~peraticn. It has to be seen to 
be appreciated, as it swin,~s deeply into the ;:;ulchos a."ld tunnels thour,h 

, the point C>f sharp rid[;es. · It is fl:c~red in solid rock which probably 
accounts for its permanence• Its cost is estil:latcd to have been $75,000., 

· when• constructed. 
-3-



·The property of the old Sterling .Placer !.line has recently been sold 
and is now being rperated under new management and style. The new opera-· 
tors realized that lack of water was a serious handica:p and devised a 
method of recovery, using less water. .InstElad of, a complicated series of 
flumes, riffles, and emalgamation plates, they have a simple rotating con-
centrator which is· quite unique, -. 

The principle is that of a man swinging a bucket of water. If swung 
fast enoll{!;h, centrifugal force overcomes gravity on the upward swing and 
does not fall out, There is a critical speed at whi~h centrifugal force 
will just .balance the pull pf gravity, and if a speed just beiou this is 
chosen, the ~~ter would almost.fall out of the ~ucket, but not quite. In 
~ther wor~ ... the water would ''loosen up" on the upward swing, .: 

• • •• . '• • • • I • •• • 

The concentrator is a 'sort of barrel-like de..;.i.c~·;. looking. like a ball 
mill, or like_ two cones of the same base diameter and differen altitudes, 
placed base· to ·'base~ 'The ·machine .. is· inou.D.ted on a horizontal axis and is 

"rotated.just. a ha.i'r 'lliid.er. the -cz:itiqal speed •. As the material is fed into 
it, th~ heavier' sands itnd go~d are.l).urled flll:'thest by centrifugal force 
and build a !'bed" of concentrate at tho. "belly" of the concentrator. If 
rotated too rapidly," this beij. w9uld. pack and not permit fine, heavy par-
ticles to· penetr~te 'to the ·periphery.~... . .~·- • . . . ~ . ' .. 

If however, the speed is just under the critical speed, at the peal:: 
of the rota.tion, the bed tends to drop slightly, just enough to loosen it 
and thus keep it_ "open". The gold; even ~o :f~'1e particles, is whirled to 
the periphery wl).ere it 'acciimJ.lates ... Just'a:small amount of nater is needed 
to cause the material to feed easily. . · · · · 

•• ·~. • ..... ,~<1'• ._r ........ • - ,,;_..i:~ •:.£. .. -\ !!'{ .. .i;·.'~ .. - ·t1··-.r:. .. ~- ... ,_".)o··-- ....... ,.. 

Tfi.e less heavy· material'work~."~hr~µgh. th~ horiz0ntal axial direction. 
and discharges; . When a clean uu is d'es'ired,' the' feed is cut off. The speed 
of rotation is decreas~d slightly,- and the bed diminishes in size, The bed 
is finally flushed out and fed into a smaller model of the.bigger machine 
and the process reueated. As the amount of.concentrate is decreased, it is 
flushed out' into a- tiny Plachine·'jU:st a few inches in diameter and here the 
final concentration is'.'made. It is· reported that the railing loss is very 
low, much lower than from prdinar¥ placer.operation. . . ·- . . . ' . . ' 

The gold of th'! Applegate .cp.~~try _is ~requently hard to recover because 
the nuggets and r:).akes are 'coated with mangariese dioxide, what the miners 
call black gold, '··,The coating prev~nts 'th<: r,old' froni being recovered by 
amalgamation and a large amount cf ,placer. ,gold has never been recovered for 
this reason. Lengthy experiments have.been conducted to find some way of 
removing this film, without marked success'. No. "dear people, there is no 
stock for sale in thil! new ~ompany;· :·-.·. :: ~ .. -- · 

CONTRACTORS :i!'IND UNDE:lWAmt HOLE 
·- . . .. ... ··' 

The Dalie"s, Dece~ber 4, -''(AP)·.:..' An uhtl.or1vater cavern in the basalt 
bluff on the ColUmbia river' \"lest. 'a,{ .this ci ty"prosented an unexpected 
problem to contractors for".tile '$1$-,000 Pc.rt of The Dal}.es. oil dock, ·Thurs-
day. ' • • . '"" • \ • • 1r} ... ~ ,'lo~ ,• I(.• 1 

t ' • I ' t''" l' '•, : : ',.i; 

It w'as expected divers'would·explcre the cavern before work is etarted. 
I - •, t r, ; • , I :: .. • • ' ... 

_ll_ 
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Jan, 22, 

Feb. 12, 

LECTUI!ES 
. . ... ' .. 

1937(Friday)-Dr •. ~:_n.' ,Wilkinson; Professor 'or Geology at Oregon 
State. College will speak ta :the members of the Society . 
on the "Tertiary.I~eous.Rocks of the Dayville quaa,.. 
rangle." Those who_are acquain~ed.with Dr, Wilkinson 
know that this will be an outstanding meeting, He has 
made special studies of this partiCular section of' 
Oregon. . · 

1937(Frida,y)-2i:OO P.M.. Dr. David], Charleton will-address the mem

. " 
. " '. 

.. bers of the Society on "liineral Waters pf Oregon and 
E:J.sewhere, Their Properties and Use~." · Dr. Charleton 
has his Doctor's Degree ·~n Chemistry.'and Bacteriology, 
He was formerly on the faculty,of Oregon State College, 
He owns and oper_ates. the Charleton ;Laboratories, Port.:. 
~and, Oregon. This will be a most instructive lecture, 
by a very pleasing speak!lr. 

. 'I.-~ 

ANNUAL MEETING ... 

Feb. 26, 1937(Frida.Y)-6:15 P.M. coNGREss ii_ofu· DINING ROOM. .ANNUAL MEETING 
OF T'd::::.G£0LOGICAL SOCIETY. Dinner. fun, stunts, enter
tainment, new officers, special speakers. If you mis's 
it, you will miss it~ and regret it. ·Make your reser-
vations early. · 

S::::Il L.AST ?AGE OF THIS BULLETIN .FOR FURTEI:R ~T),ILS. 
DON'T FORGET THE DA'.l!El 

.;.6-



INTRODJCTION 

GEOLOG¥.OF SUPT.;;,~ ABE~ 

By JallleS JCiilly 

The Suplee Paleozq,ic area occurs as a window in the Tertiary lavas near 
the headwaters ~f the Crooked.River, south of Suplee, Crook County, OreGon. 
The tributaries of. this stream, Grindstone and Twelve Mile Creeks; head ip. the 
area and cut dirac:tcy. aM'OSS· it. ·The area covers "!!P'Pi'1l:fimately Sixty square 
miles, being about twelve miles long and five miles wide at the widest part 
and elongated in a general nbrth and south direct.ion. It is included iin:-
17-18-19 s. and R, 24-25 E. The topography lying north of a line from Wade· 
Butte to Iron Mountain is included in an advance sheet of the Dayville Quad
rangle. 

The paleontology of the Suplee area ~ been studied and shows that the 
organisms are related· to European and ,Asiatic faunas anif that they lived in an 
arm of the sea whieh extended from what is fi9t w. Europe through N. L;urope:; 
and Asia, and .Alaska;· southward into California.' ." .. 

• ' • ~. ~ • • .; •• J • 

Brachiopoda are abundantly represented in the falllla and i::icluded also 
are Foraminifera, Anthrozo~,!. Crinoidea,. Molluscoidea, and Mollusca, :'; 

.In geReral, ·the· topograph~" of· the· Paleozoic area is in the late· matur~· 
Sta{!:e. The slopes'are gently rdunded except when a more resistant stratum 
outcrops and preserves the'ruggedness ~f youth, The limestone hills.have a 
gently rolling subdued expression which is enhii:nced'by'ihe general absence of 
sagebrush or-Juniper, and tho preB<>nce of .• a short grass, gives the hills a 
soft, velvety appearance. The hills' composed of mecha.~ical sedime11ts present 
a more rugged appearance due to the occasional an,,"1.l,lar outcrops which protrude 
throut;h the surface.. The' rali'ef .. is 'decidedly misieadirii; since the hills are 
higher and steeper than they appear. ·Th~ .1ate .. Tertiary lavas of a basaltic 
and rhyolitic nature, form an escarpment'of semicircular outline around the 
area, giving ·a mo.rkcd· tcipoe;ra:i>hic uncoilformi ty .wlth the paleozoic. The high
er portions of the .area ate always compo~ed.of limestone or chert, the valleys 
being carved in the mechBnical sediments. This condition is appare::itly the 
direct result of the type 11f climate, which is ty'pioally continental. T'no lack 
of moisture results in a retar~ation in.tho.disintegration and decomposition of 
a homogenous. and so.lubie ·ma~eril;ll such' as 'tl:ie Iiniestones, and the extremes in 
temperature both sea.Sonal a.'1d daily hast~n· the Jireakdown of tho non-homogenous 
mechanical sedimer.ts ·composed of materiaJ,s' "having a different coefficient of 
expansion while·not appreciably affecting"the' liom0genous limestone. S8Gebrush 
does not thrive on the soils derived from.the limestones. This may be due to 
the fact that the soil mantle on the limestone is thin, since the process of 
creep, greatly accelerated by the extremes in temperature, carries most of the 
soil into the valleys. Ho\'18Ver, the sagebrush grows abunda.~tly in tho valleys 
and on the soils derived from the mechanical sediments, Thus, contacts be
tween limestone and mechanical sediments can be approximate~'by the abundance 
of. sa,:;ebrush. According to Fen11eman of the PhysiograP,hic division of the y. 
s;- the ree;ion is included in the Harney section cif the Columbia Plateau -
which!D ·iescribes as ·a young lava plateall, having features of recent volcanism 
with ineffective drainage. As previously mentioned the paleozoic occurs as a 
window in these lavas. At the time these lavas were poured out over the area, 
they either abbutted directly a.sainst the ·sides of the Paleozoic land mass or 
~overed it over entirely, 
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-DAIN AGE 
....... 
: • ··~ ! . 

. .. . ' 

' · The maiter · s trearus cf tl1e area are the two E. W. streams, Tivel ve Mile .: 
Greek and Grindstcne Creek, separating the s. 'part.:of the area from the central 
part and foe two N. 17. - S. E. trending streams, White Butte Creek or the s. 
fork of Trout Cree~, and the N. fork cf Trout Creek, separating the N. section 
from the central section. 

. . . . . .. " ;· ',;. 

These master streams cut· di~~tli acrcss the strike of the strata, and 
have cut canyons in the Tertiary rim: Intermittent streams, the direction of 
which is coverned'by the strike o'f the strata are :found between these master 
streams forming a trellis dXainaee·pattern. The master streams cut entirely 
across the anticline and head in the E, margin of the area •. 

'The problem' of 
possibilities: 

these E. ·w.' trending streams may be -resolved into five 

·. '• '· .. . ' ,. 
1. Superinposition by Tertiary ~avas. 

. a. 

• • • • .l - ' ' . .~ ' • I 'I ' 

Evidence cf lava coverinc area is essential for this conclusion • 
(only two found, and they are at lower elevation.) 

, .. 
2. , Stl:pe;-imposed by /!esozoic strata. . . - .. . . . . . . . ......... 

a. Mesozoic found on both sides, but pre-tortiar-J formations had 
been deformed a.;1d eroded before the advent of tertiary lavas 

... because 11. • 1,'lell-defined n_on-conformity exists between them.<·,. . . . 
3. Consequ?nt ·drainage. 

.. 

a. The drainage pattern does not show evidence cf this because: . 
1. The center cf the anticline would be eroded. 
2 • .And 'erosion continued Would result 'ill stream capture. 

4. S~perimposed by f~lti~. 

5. Superimp~sed b'y j~inthig: 
., . . . . 

Valley of \Vhi te Butte Creelt shows evidence of faulting by faceted and 
aligned spurs and the valley cuts across the strike of the strata, further 
evidence of this is sh9wn by displacement of an outcrop of chert. The 1!, 
fork of Trout Creek shows the saJDO physiographic evidence but no structural· 
evidence has been noted. 

Both streams follow the llta.jor jointing pattern. 

STRUCTURE 

' , . t:~ 

. The first reference. to the structure of the Suplee Paleozoic was by 
Dr. E. L. Pacl~ard in wliiCh he says, "the most extensive section now knovm is 
.lbtainable across a l,V811 defined Paleozoic ·Mticline trending S. VI. from · · 
near Suplee "· Additional field work substantiates this earlier. observati.on 
since the Paleozoic is seen to occur as an elongated anticline. approximately 
ten miles in length, and with a ruaxiurum expcsure of six miles in wicB.th, The. 
whole etruc.t11re has been eroded· and the only structural evidence of the anti
cline remaining is the oppesing dips, • The structure is covered on the S. and 

' .. 
... .... .. g .. 



W, by Tertiary lavas and on the N. by Triassic and Tertiary. In the C!Jntral. 
pa.rt of the area both limbs of the anticline are exposed where as in the ~;. 
section, the exposures are predominantly of the Eastern limb, only a narrow 
strip of the 1V. flank: remaining uncovered by the lavas. Exposures of the E, 
limb are also predomi_nant in the s. section, 

' . 
· STRATIGRAPHY .. 

. . ' 

The rocks of the area include four main types: Limestone 38%; MechaJ:)icctl 
sediments 5CJ%; Chert 10%; Igneous 2'),. The limestones and mechanical sediments 
occur as interbedded lenzes, the transition from limestone to grit or conglom
erate,• taking place laterally as well as vertically in tho section. Tho cherts 
occur associated mainly with the limestone. Al though they are not strictly.: 
confined to them. 

The mechanical 'sediments may be [ivided into three types: 

1. Conglomerate composed of rounded cons ti tuenta. 

2. Conglomerate composed of angular particles. 

3. Coarse ss. or grit composed of a high per cent of subangular 
particles.· 

The Igneous rocks occur as dikes and are, therefore, ~ost-Paleoz~ic, 

ECONOMIC GEOLOGY 

" . 

Limestone' The limestone is of pot~ntial importance in the manufacture of 
cement and fertfiiier~ 

0

The~Cherts'wou1d' render'eomo-bodies Uiif'it for com
mercial uso, but puzebodios of limestone are present which could be easily 
removed by the use of steam shovel, 

The 'cost of transportation would be too hieh under the present conditions. 
If transportation improves these di:posi ts w~ll no doubt b~ developed. 

Petroleum .Anticlinal structures are one criterion for petroleum, but structure 
alone is not all that is necessary, The t6p of the anticline is worn'away and 
the individual beds are truncated. The strata has been subjected to stress ' 
which has formed on intricate network or joints allowing the petroleum to es
cape. 

Operations for production of petroleum will be purely speculative, since 
field evidence points to two. conditions, Either no petroleum was ever present 
or the petroleum has leaked out' and tho evidence destroyed by the agentof ero
sion. 

SUMMARY 

The Paleozoic series occurs as a window in the Tertiary lavas formin,.; on the 
north, west, and south sides of a semicircular os=arplll8.!lt about tho mature 
Paleozoic hills. On the eastern side the Mesozoic abutts against the Paleo
zoic, the contact boing marked by a well defined escarpment composed of Paleo
zoic cherts. · 

The area is subdivided into three sub-sections, the divisions bein.:; made 
a·ccording to the type of topo5Taphy. The topography is found to bo diF"(~tly • 
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. ' . ' 
dependent upon 'anc(resulting from the structure and lithology.of each par
ticular sub-section: '... · · 

The drain~e systeni"co.nsi~ts of four'm.ast'er streams which cut diractly 
across the strike of the strata, and subsequent streams eroding at right angles 

... ~ .1..• • 

to the master streams in the less resistant strataform a trellis drainage 
pattern. 

• • 1. :: ~ • • : 

The direction of the'master· streains is 'th~. result of system of joints 
and their relation to the drainage slope •. The structure of the series is · 
anticlinal, the a.xis of which shows evidence of deformation due to longitu
dinal thrusting from the north and south, the axis of warping are so spaced 
that they divide the anticline. int~ .th.ree approximately equal sectors, so 
that the crest of the anticline forms a symmetrical reverse curve. The 
Paleozoic series is 8PParently structurally conformable with the overlying 
Mesozoic formations but a hiatus mu.st occur between the two; · 

The jointing is very complex; h~iiever ;· the more prominent joints appezr 
to have a direct relationspip .to the. deformatipn of the area. .. . ~ - .. 

Faultil.1£'; is.not extensive, and conclusive.evi~epce for. anythins but very 
minor movements' has yet to"be', f.ound; although There i~ 'spine ·evidence that major 
movements have taken place; ;"·:" · ·' · · - · 

. .. . .... '·· . • ·~1 .. ; '. , 

• ' " f 1 ., • • ... "·' 

·The area is composed of limes'tones, · mecli.anical sediments, and cherts with 
post-Paleozoic intrusives. The limestones are thoUGht to be due to the reefs 
and to detrital material d.orived from the ;reef13 b!3ing.interbedded with tha-
mechanicaJ. oodiments derived. fr&m-tbe. lana:·. . .' ':· · .' ... 

' ·, > I I• ' ~ ' ' 

The sandstone~ and grit~ are.composed~nly of cherts,.but due to'their 
occurrence as interbeds with.limestone and la.Ck. of Paleozoic limestone fragJ 
ments incorporated within them; points to the conclusion that they must be 
considered' as part of the Paleozoic series. They are composed mainly of angu.
lar'or sub-angular fragmen~s ·and aj;iparently.l/{.ro,deposited as deltas on the 
pre-Mississippian land mass. ,. Tb.e.'cqn~lomeratef! usuiµly contain flattened 
boulders which are thought .to.have become flattened bY backward and forward 
movement on the beach. ' · · - · .. - ,, .. ,'. 

• • J '• • ' I 

The cherts are vari-colored a-~d the occurence and field'relationships 
indicate that a small percentage were formed by replacement, some ~ have 
been due to the accumulation.of organisms,,while the majority apparently a.re 
the result o~ chemical perc~p-~}i:-tion. ', - · .. : 

0 
'. • 

' y • • ! . 
. Igneous. bodies of pcst-Paleozo~c a;:;e have been: intruded as dikes into the 

'Paleozoic' sediments in various p+aces on the eastern.flank usually near the 
Paleozoic-Mesozoic contact. "These rocks have been classified as andesite· 
porphyries. . , . ' 

• ·i 0 0 P• ~ 

At the prese1h '.tim~ the I:egion· is qf. ".~TY li tt.le importance economically 
since the petroleum possibilities arc veri'meager a.r..d the limes.tones are ·~, 
too far from mar~t. Howevo;r, _improveiJ¥?nts· in th«. tra-".lsportation facilities 
mey cause the limestone~ to become_ o.f '.e~~ricimic imp.ortance. · 

• I ' • • • • I' • 

The sediments" were deposited in a seaway which extended from Northern, 
.California through Oree;on to southwestern Alaska, as an arm of a sea which .. . ' .. 
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covered what is now western Europe and northern Asia. The condition of a 
• • ' -' I ' 

rising land mass and a sinkine sea bottom caused great accumulation of coarse 
mechanical sediments. Reefs gro11ing off shore contl'l.buted detrital material, 
which tocether with the calcium carbonate precipitated by local concentration 
near the reefs, formed ~eds of calcareous material which intorfingered with 
the mechanical sediments. · · 

As the land mass approached peneplanatinn silica transported to the sea 
by the rivers was deposited and became chert beds. The sediments were then 
uplift_ed and deformed. Tertiary lavas poured out and surrounded this uplifted 

_mass, but did not cover it entirely thus producing a marked topographic de-
; f(/rmi ty. · 

.. 

l.l.. • 

THE GEOLOGI.CAL FIELD EXCURSION OF 1935 0F THE OREGON STATE COLLEGE 

DEP,ART,MENT OF GEOLOGY 
-. , . . 
'By Franklin L. Davis 

' . 
. ( furing j;he summer, of 1935 ~ .the Oregon- State College Department of 

Geolngy conducted an excursion through central Oregon at the conclusion of the 
summer field work for the students in the Suplee district from July 9, to July 
13. This article is written by Mr. Davis from the notes ~.ade at the time. 
EDITOR.) ' . 

,;'I 

... - c - There fs-no 'd.6u1it tha:f-;tRe ·descriptio'n' o(' the Ge
0plogical Tour, or field . 

trip, with the Department of Geology of Oregon State ·college should be meticu~ 
lously scientific, the humanities cast aside, the romance and mental exhilara.

- tion forgotten, and the tOur described in the vernacular o~ the geoiogist, 
sticking closely to cold facts as he inte~rets them. . .. 

- . 
If you. dea:r; reader, are.1expecting such an article, now if!. the time for 

you to stop, for the ~pell of t'his most wonderful trip is still upon me and 
this storJ will be a feeble-attempt to put into words much that is beyond my 
creative powers to describe, not only the geology, but all the other interest
ing incidents and items of the trip. Eoth Wade a.~d

0

rey-self are lookill6 forward 
with much anticipation to .anot~er trip to the lal).d of picture geology par 
excellence •. ·. , :· 

- . . ' 
The· fiel.d trip followed a m<mth• s intensive field work by the summer camp 

of the Geology Department of Oregon State College in the Suplee District of 
the Dayville Q;Uadrangle, U •. s. G. 5., the she~t far which can new be obtained. 

-There we.re J:l~ght s~udent!'l .in the sum;ner course under the suppervision of Dr. 
Don Wilkinson and )1.h assistant, Richard Ecgue: 

T'ne log of the field trip covered appr~ximately 450 miles, which, to
gether ivi th our log from and back to Portland, made a total. of 900 miles for 
the entire trip, The lng as prepared was very exact as to.mileage and the 
location descript~ons were excellent, rna!~ing it a vali.iable document for future 
reference, and for. that reason ia made a part of this' journal as Exhibit I. 
The route outlined was closely followed in the-main, with the exception of the 
detour:via Stauffer Postoffice inatea~ of.thr?ugh Suntex. All told there were 
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twenty-nine people on the trip, Corvallis, EiJ&ene, Chiloquin and Portland 
furnishine; the various continr,ents •. Thoes· attending from Portland in addition 
to the writer were Dr. Edwin E. Osf,ood of the University of the Orer,on Medical 
School, Mrs. Oscood and Tracy Wade in whose. car I made the trip. 

The writer made a fairly quick trip· into the field ciqion Monday, July 8, 
leavine Portland at 2:30 P.M.·and a.rrivin~ at the field camp, ·seven miles north
east of Suplee at' 11:00 P,M,, coverinr, 275 miles in 8~ hours.· The last hour 
of the journey was spent in eseortfnr, into camp another car which we picked up. 
at Suplee with no lir;hts. They repaid our courtesy by directing us to foe 
camp location so the deal was 11Even· Stephen 11 • Hi,,;h li,-;hts on the drive in 
wore varied and interesting,' Wade drove his car like a veteran and the wheels 
never stoPlJed rollinj:; until we reached Madras,· a distance 'of 150 miles from 
Portlancl., which distance· we made in exactly" three ·fiour!J. <·!·Here We 11,-;assed up 11 

at Mr. 1, i:i; Irving• s service 'station· and· inspected. his fine collection of 
John Day fossils, aeatized wood, obsidian, carnelian, and me.ny other speci
mens wnich were displayed in his" st'ation. Immediately 'ouhid.o his station 
ho has placed a hu1;0 'petrified' a·tu.mp·. Mr. Irvine, beinr,. a· c9llocter himself, 
is acquainted with most of tho"Portland collectors 'aha. is ·very" courteous and 
helpful to thoso·seekinc; ro'id br

0

lo-cation'iilformatfon; '. : ' 
~ - , .~· . '· ·r·: ,'.~'I·,,·~····}·. 

Wade in his many years of service with the telephone coroi>B.ny. spent much 
time in this territory, not only on duty, but with tho rod and fly, so had a 
splendid driv.inp; knoulodgo. No matter hoi-r ·often· one drives over: tho Wapini tia 
CUt-off I it is always Of int~r'cst ·to note tho 'gradual increaSO Of pir,a trOOS 
as the sur:nnit is crosscd'P,oiii..-; eastuard. until the'firs entireI:r disapi_)ear, 
and then finally. tho'pin'C tre~s- themselves fado· out "of the.picture as tho des·crt 
steps out in the road to meet· you-·- tho. land' of" rattlesnakeil; \Vood ticks; SSf:e 
brush, and jack rabbi ts. Vul turos float in lazy fashion overhead scannine; tho 
horizon for jack rabbit collisions on the"hichniiy, - As wo noar Maupin, 'i1El 
passed an Indian'drivinf: a team of 'ci:i;,rusos at a'snail 1s pace and with the ' 
inevitable do(: of nondescript breed 'follc\7in£;· ti1e "rickety w~on • ., Characteris
tic of the rerion, uhich is practically devoid of a soil over the lavas, are 
tho fence posts held in place by· roc!~s pilc-d around them. .Also the local 
telephone lines are thus ,:;eoloeiciilily 'supported. · As ive proceeded so:ithward, 
Wade called my attention to the· two'-milliori-dollar·phone line runnin.'; as far 
south as KJ.omath Falls," which"·is o·ne of the most modern lines· in the country, 
the poles be inc; creosoted. for. their' entire· length/ i:istead of the subsurface· 
portion unly, This constitutes what mirht be caJ;Ied a million-dollar experi
ment D.lld the telephone industry tilciu,-·ho~t :tile country is observin;;; it 11ith 
interest as the years· roll by',·· ·, ~ ·· ·: · ···. ·' · 

~ <.. • •, ,,.,. 

Tho weather was ·ideal, warm to be "suri) with a !!hl.mrn6i:-ine blue sl;y over
head in w:1ich scarcely a: cloud was floatini:/ as 1-ie dipped down into the Des
chutes Ca..-zy-on at Maupin and out "again ·on to; .the. horizontally bedded Madras 
formations superimposed on "the ·slopine Ccililmbia lavas~· There· is a coobination 
of hei:;hts a:1d depths at Madras which makes' '1 t one of ,the most interesting 
spots on the Dalles-California Hit;hway, both for the ·scenic· values and the·: 
erand scale of the exposures. 'A half hour· "out of Jfiadro.s we passed over 
Criterion Summit at an elevation of 3359 feet i:li th the Mutton i.fountains 
makine; a stril:inr po.norama a short distance ·to the west, ·I w:!.11 have more 
to say of these 1/.utton Mountains later; Shortly after.five, we entered the 
lonr; ,~rade of Cow Canyon \7i th its . sharp curves and procc;ii toufi flUill'is. It 
seems steeper but the enr,inoers ten··us the cradient docs ·not exceed five ·i 
per cont. It is a pl.cturesque pa;rt of the roaO.. \Vi thin .the deep ·1;ash, lone; 

"• 
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shadows fall and it seems late in the day,- although only five o'clock, At the 
l~wer end of the canyon, 'cclored 'exposur.es are seen which are the tuffs of the 

i .. Clarno. 

At Mad.Xas we made the mistal<e of taking the two legs of the triangle in
stead of the hypotenuse to Prineville and thus lost 19 miles. We should have 

. , left 'the Diil.les-California Highway at -Madras, )Vh,ereas. we held it to Redmond. 
~his .coµstituted the .only lost: road time of th~.eµtire trip, which is a good 
record for the distance driven.in central Oregon. 

'Jlhere are many beautif~l: sights in Oregon whi~h once seen are ·never to 
.: . be forgotten. Such. a sight is' the approach to Prineville from the west,. . 

Winding d01m off the dry rim as we did in the mellow glow of the early· "'· 
twilight, the .town suddenly lay before us, almost enclosed within the rim , 
and beauUfully green. The t.own shows ,hat water will do in eastern Pi:egoi;-• 

.. '. . A ·aho~t time before enter.ing Redmond we crossed the Crorked River .Can-
yon on 'the Peter Skene B'ri~e, ·which was my first trip across. Al thou;:;h we 
were try:ii:ig to. avoid all ioss of time in .our endeavor to reach camp as soon 
as possible, the spectacular gcrge and the daring features in the bridge 
design stopped all pr~gress until we had taken in to the full the combined 
masterp_iece _of nature and man.' 

-. . 
,. ; '. The road from Redmond to. Prineville is through the level land of the 
''.upper' reaches of Crooked fil've.r, running thou@l i~rl.ga~d land for the most 
"part, 1·1here the. po tat<:>-. seems t_o be one of the chief crops. The demands for 
irrigation en the stream seems to be such that.Wade was led to remark th,at 
the_ farther,up ~he 'str,iam.we went;· the b-igger it seemed to get:· . ' ..... 

.. ' . . .:· . .. 
Our joint entry into Prineville was 

It was cf mere than C.!rdi~cy 
0

interest to 
_. was born in. the. town _65· year~ ago.,'. · 

• • "!' 

the first visit .for the two o,f us. 
Wade due to. the. fact that his mother 

:. ' .;: ·. " ' . . . ; . ' . 
From Prineville on we had a fairly good dirt read, but rather tortuous. 

,It is a road filled wi·~"in~eresting vis~as; wh~ch some day we promised our-
-. selves we would drive .,over _e.gaip lf'Ol'.~, l<;lisurely. At Paulina, where we arrived 
at 9:15 P.M., we stopped,for ~last chance .at gasolipe and road informaticn. 
The proprietor, Mr •. A. L, Miller, gave us permission to eat 0ur lunch ~n the 
platform in ;fr~nt~·of his store and at th~ same time gave us th~ latest news 
of the c~ Wf'. ;i·iij-f6 heading for. Dr. Packard had gone in the same day and 
left word with Mr. Miller to keep a lookout fpr P~rtland cars coming in to 
join the party and warn them to fill up their gas tanks, Mr. Miller has r.:m 

_the only business at ~his location for twenty years and in reply" to our ques
tion as to i-;ow business was, stated that his com:Peti tien was not so keen; the 
nearest competitoi: £0' the. west was 32 miles bai;:k at Post; southeasterly, his 
nearest cor.:rpetitor at.'Burns, ll7 miles away; northerly,' his nearest competitor 
was at .Mitchell, about 65 miles distant, so all in all he is pretty much of 
a lecal. institution •. Wr.i.le he is not a mineral .collectc;r, we rather jealously 
noted the ia,gnificent piece of Juras.sic marine sediment filled with magnifi
cen~. specimens of clams and performing the humiiie duty of a door stop. It 
would r~ally grace f'l!Y collection of the period. By a combination of good 
luck and good s~nse in.following Mr,, Miller's instructions, we arrived at the 
camp ~t 11:00.P.M. DF• Packard had pitched his tent near the entrance to the 
camp ground on the roadside and advised Dr. Wilkinson, who was in charge of the 
field party, that he need not worry.about anyone coming into the camp in the 
night, and that he, Dr. Packard, would get up and get them located, however,' 

' 



....... : : . . ~~· . 
our car: and the blind·one ·which trailed us in from Suplee roared past his tent 
without disturbing his slumbe~. ]y dint of running the motors at a hieh pitch 
and other artf.ul ·devices,"ire''·su<:;ceeded in.•getting Dr; Wilkiriscn out· of his 
~leeping bs_e and got ·his kmphatic and not cverly pious greeting in the best of 
eastern Oree;on· style; it comes quite natural to ·Dr. Wilkinson to fall into the 
vernacular since he· is ·a nativ'e of 1iiasco C11'U!ityr and it IIIllst have stood him in 
good stead many times in handl1n,, the· string ~f- Y<'UllG bucks under his command • 

• However, hit and a sufficient' mimber. of the ·afor!lllaid young gentlemen rolled ·out 
and assiste~ us to find proper.ground and in pitching tent, digging hip-holes, 
and otherwise. makine us comfortable and .at heme·. ·.r. And so off to deep sleep in' 
the pine forest, not to .the' a.coo~animent 'of>.'the noise of flat-wheeled street
cars, squeaking autttmobile 'brakes and other c-ity ·noises, but to the old familar 
yip-yipp~ne of the coyotes ahd the ·sighing of ·th~wind throU('.h the tops of the 
tall pines which was- indeed a pleasant requiem at· the ena:of 'a lcng, hard day. 
As;we drppped off· to sleep, Wade re.marked that he had· spent the.first week of 
his vacation at ope beach and he was·now c~d en another-ocean shore, a shore 
extending far back into the Carboniferous period, which lllakes a mere youngster 
1ut of the present Miocene -shbre line. • 
t. ! ' •" •'I ,; '• • ' ~ •~ 

. . ipuesdey mering cal!le quickly and all was bustle in thei camp getting off to 
the last day 1.e work in the field before the:-start of the .-trip; .. Wade and I· were 
privileged to· join the group at work for the day. ·:It was my privilege to ride 
with Dr •. Packard that day,. who tallced freely a.S hlil- drove_ along concerning the 
dist.rict within _which they were working. He stated' that the Suplee district 
of the Dayville Q)ladrangle is one of the finest geological oolumils in Oregon, . 
if not in the entire country. ·It is the very best expesure bf .the ·Jurass~c · 
P~riod in the entire North .American continent and the.finest cretaceous in the 
United ·States. The :horizons are beantifully illustrated by the profusion of. 
fossils found, both-ll)a.rine and land types,some ·of· which are found in no ether 
locality.. · ·.. "' ....... '·' 

. ·:..· .. ...... • •, -I.. " ' 

•. As we drove along, Dr·. Packard explained how this district happened to be 
called to their attention back;in 1926. J\.t that time Claire Holdredge was a 
graduate assistant at the schocl and upon the recormnendaticn of Dr•Packard, 
accepted.a cormnission during the summer to report'upon an oil or gas well ~eing 
wild-catted in that district. While engaged in this ·work, he discovered the · 
region was rich in fossils and'took back an apple.box filled with choice speci
mens to the college.· Every year· since that time the department has had a . 
summer camp in the district,. and in cooperation· with thaU.S.G,S~ is rapidly 
working out· the topography and geology of tho district; c.Quite a bit. of mapping 
was ·completed this summer by the students, as well as tracing out of the hori
zons·and collecting.fossils for use in identifying the formations. Much impor
tant work has been done in.the.area. Dr. Packartl advised us that three master 
degrees and two doctor's tli.esii; have been prepared on this area. Dr. aalph L. 
Lupher of Washington State College 1 Pullman, Washington~ and :former student of 
Dr. Pac!-:ard's, ·will pu:blish1 an article on the· region this year. · He wrote his 
master's thesis on the area while at Eugene, aJl.d later, while taking his doc
torate at California Institute of Technology·, wrote his· doctor's thesis on the 
same locality." ...... . " : .. ... · . ,. · · · < • • • 

... ·, 
. There is a lari:;e. anticlinal .fold running. northeast and southwest' along 

tho crest of the anticline; There· has' eeen considera'He faulting and folding 
in the district and, in fact", the anticline has ·been eroded or planed off ·~o 
that it has taken considerable time to work out the ·geology. The lower 600 '· 
feet of ~he Jurassic here ~xposed is ciuled ·th4 Mdwitch.Formation and is ex
posed near the camp and also several mJle~ away, where the last day's field 
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work was done, A splendid spe~imen of slickenside was here cbtained from ~he 
Mowitch, illustrating the.characteristic ~urface produced by.f~tirig, 

Dr. Packard's principal objective for the day was the .~9lle9tion of 
specimens at. present found nowhere else in the world e::ccepr'in this locality.. 
It belongs to the clam ft;Ullily and the species is named Plicatta stylus gre
garius IJ.Ild the genus is named plattatus stylida. It is found in the Mowitch 
formation along with much other marine material, The unraveling of the ll\'fStery 
of this clam and its structure forms an exceedingly' interesting story in itself. 
'~ ~.t _was told)lY,,Dr. Packard to the assembled group on location, where a ledge 

' outcropped_filled;with the apecimens, it had ·a: particular thrill and held the 
·:group so well. that· the faint hallooing of Dr.· and Mrs._· Osgood of Portland, who 

. .':.joined the group at ,this spot, was unintentionally neglected until it w13:~ 
· realized that it was Dr. Packard and not cattle that was being paged. But to 

go on with ~he story; when this location was· first discovered and the speci
mens examined, there was nothing in Zittel! nor elsewhere fot the paleontolo
gist tq hang it Gn. It might have been a brachippd, a clam, coral or barnacle. 
Theo r'ies. had to be worked. out to a ·bl ind end and discarded and a fresh start· 
ma.de. Finally in 1929, they published. a paper identifying it ~ a clam ca.li
ed rudistid, but further study convinced them that they were premature in the 
conclusions reached and the specimen is new honored with a name peculiar unto 
itself, v_j.z,-P~icatta stylus ·gregarius·. The ad.opted theory 'is that one foot 

.extended, p~rmitting the clam. to rise·up farther from the sttrface of the rock 
to which it atta,ched itself, As the. clam gr,eiv •farther from the rock; it left 
a calcareous,:.,st.rncture below in the shape of a shell, the b~dy space always 
being carr~~d upwa~d. The.corrugated muscle of the clam, by which it wus 

. attached to. ~he.. c.al.car.eousJ stock,. left, a,corruga~ed calcareous. form a;tso as 
it advanced up the, stem. ·Some of the stocks have been found 15 inches long. 
A few years ago, Dr. Packard and his a.s'sistants collected a number bf the 
fossils and prepared a-reproduction:of the fauna in' its habitat· and this 
eventually found its way into the British Museum. Cn this trip, Dr,' Packard 
wished to obtain sufficient specimens of good quality to prepare another 
museum assemblage aimulating the mode. of i.ts occurrence, He was particularly 
interested in obtaining a. specimen of -the'.iips; ·so far he has 'foii.nd only tw:o 
or three good specimens of.that portion, We found some interesting examples 
and gave the -doCtOJ' his choice, retaining his discards for ourselves, He 
certainly had everypne loaded on that hot a.ai comi'ng down off that hot hill 

. and appeared to bo very happy over his material, · Ho was particularly an
xious that the "in ·Btu" material in the expos·ad reef shown in the attached · 
picture be n9t.hac~ed and carried away· over and above one or two good speci-. 
mens he required from it ... There wero many good specimens.lying around that 
had weathered out and could be pickod up. Thus, as he explained it, there . 

.. would be so~ething left for the next chap that came l;llong. The warning agai~at 
.the.useless hac~ing away of rare spe~imens certainly characterizes Dr. Packard 
as 

0

havin~ the.true scientific spirit and makes 'a worthwhile example for all 
'of us to follow •. At ~his location were also to be found many other examples 
of Jurassic faitI}a s_u~h as a small fluted shell called rincinella,. an early:. ' 
form of the pecteq.,_ thE1 oyster, a,straight form cf the snail called the 
nerennia, an 11xtinct. cephalopod called Belemni te, Vlhich has as its closest · 
living relative ·the octopus and squid, the clam and an early fol'm of the · 
pecten, all of which were added to ll\'f collection. There wore also present 
ammonites, gastropods,·echino±ds and other marine forms, all of which are 
excellent index f,ossils ;of these formations, Lunch, back at the parking point 
of .the cars, was '.~ati,ar .embarrassing due 'to the neglect of ·the water bottl.e ,• 

·and the necess.i ty .to qum water in .the desert. To add to the discomf~ t~re ,',_ ~. 
the geological pick -:Pf _the wr:ttor was lost 'on the Ws:f to the car and requi:r:ed· 

~- . . . . ~~ 
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. '· 

an intensive.search to find it back up oh the trail, 
' I ' I • .· 

· : After lunch the party returned ·t~ .the neighborhood of the camp, which 
was of the same formation as. tha(in wMch the. morning was spent, being the 
other·eroded portion of the.anticline. Here were found practically' the same 
specimens as at th~ mo111ing·iocation, including some plicatta stylus gre~ 
garius, although not ~o plentiful. ;There were at one time so many ammonites 
scattered around ~t~'th.h. location. that the p'lace received the name of 'ammonite 

· · hill. When_f~rst discovered, ammonites as;l·arge as· automcibile steering wheels, 
according to Dr. Pack:<i,rd, were picked up at this location, but they are diffi-
cult to find"riow. " 

~ . . ' , . . . . ·· ... 
. .An int_eresting stop was made during the morning at the ranch of Mr. Wie- ._., 

berg, 'who waS· an old classmate of Wadel a at Oregon State. After. a twenty year ·\ ' 
interval, they recognized each other on the! instant. "Hello, you old son of 
a ·gun, n s~s. Tracy~ 1'Wel], you damned old reprobrate, what are you doing away 
up here; n s,,:Ys W.ieberg, and thv.s.' the.amenities of the occasion were fulfilled, 
Thfs.'rnan Wieberg is a sort of he-rnan, a.ccordiIJG to rumor in those parts. It 
is said th8.t'he has about 10,CQO.acres of fair'land 'and money in the till. 
He also' appears to' be.a very e~igible bachelor •. Of course, when you learn 
that in that'country it takes 10 acres to pasture one sheep, 10,000 acres 
isn't such a blg ranch after all. ~ear the house are hot springs serving 
two bath tubs all covered with a board shack. The water is just hot enough 
that you can''stand it and the~e I took •my first ·bath in a mineral hot springs. 

; . . . . . 
: ! l· 

·' . l'[ade _ca.l)l6 .into camp that night ·with BlJ. icthyosaur vertebra from the Jur
assic. Dr." PackSrd says that skeletons 3~ faet long are found in eight di'f

. ferent. localities in addition to.- some other unidentified reptiles. 
, , . 

.. ~ . ' . . ~. ~ ... 
. Tuesday's close brought the work-of the annual student's field camp to 

an end· and we 1vere ar1 ordered to bed early that night in preparation for an 
early start on the following day on the Geological ~ield ~ur through central 
Oregon, 'the. log of which as prepared by the Geology Department of Oregon State 
College is 'appended to the. end of ~hie article. · · ' 

· Uedneadai morning.we.briike c~ at 5:00 and were on the road by 7:00, with 
all signs indicating we were in fJr a.very hct day. Our plans for the day con
temi;)lated a driVe from the Columbiii. Drainage area over a plateau of approximat
ely 4800 f\let into· the Ha.M:tey ]las in 'Of inland drainage, We d;rove back along 
the road towards Paulina on the same road by which we entered the district, the 
historic old stage road from Prineville to Canyon City, leaving it at the road 
branching to the south, 17 miles from camp, The road to the south followed up 
Grindstone Creek as a'hown distinctly· in the DayvHle Quadrangle sheet where the 
road is marked in red. This is an ~ld military rJad and Dr. Packard pointed · 
out that Dr. Condon ca,mped a night at this.intersection with the soldier~ dur
ing his first trip."tp 'south c~t,ral Oregon in 1862. 

. ·. . • ,'. . :· 'J. - ' : ' . • . . 
Our attent'ion Wall called to Snow Mountain, which is seen in the southeast. 

It has a good weather road to its summit, and elevation of 7200 feet, ·From its 
top on a clear· daY, aai· Just after an atmosphere clearing raip, it is said that 
one can see Steena Mountain to the eas.t, the Cascades in the west and Mt. Shasta 
to the southwest. Question: - Is this the highest point in Oregon to which one 
may drive a car? Dr. Packard, with whom I had the good fortune to ride on this 
and the the following day, indicated that we were driving over the Shaw forma

.tion uontaining many fossil vertebrates.· Grindstone Creek, as well as Twelve 
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Mile Creek, are important tributaries of Crooked River, 

Street 1s Ranch, which we reached in the middle cf the morning, is remem:.< 
bared as a pleasant oasis set in the midst of a semi-desert. The general lo
cale near this lccation was flat and represented the bed of a Pleistocene lake 
long since dried up, hcwever, the moi&t spell which eastern Oregon experiencen 
early in the present century caused th& long grass to thrive in such surround
ings as this and the large number of deserted cabins spo~ted on the old lake 
bed bore mu.ta testimony to the tragedies of human existence which occurred 

, ;,! there. It is said that they even came into the district carrying their posses
.· a ions on wheelbarrows, so'anxious wero they to arrive. The story is well told 

in Davis' Honey in the Horn, which vividly describes such treks.. • 
... 

Shortly before noon wEI arrived at the Bend-Burns Highwey and.cro.sseli it, 
stopping a short distance after· crossing 'it- to eat our lunch in the broiling_ " 
hot, bald-headed desert,. and to take a half-mile ililk over to inspect Glassy ·• 

·Buttes at close· range and possibly find some interesting obs:i:dian. We had 
made our first find of this material just as we reached th~ Ben¢-Bµrns High
way and there was considerable enthusiasm and ·cut fingers'' as we found our 
first obsidian, lllllch of it of a deep brown color, however,' tho walk to Glassy 
:Buttes yielded nothing of particUlar interest. .All we cduld make out was a 
typical lava and.if there was obsidian' around; we didnit see it. . .. . 

Upon our return to the cars \76 found a native in discourse with the field 
studenta. He was asking their opinion of the cause of the formation of the so
called "thunder eggs n found twenty miles northeast of Madras. When he learned 

.that the group was headed south, he suggested that.we go by his home at Stauf
fer, where he-could show us:lllli.ch mineralogical material'~f·interest: Some of
us persuaded Don .to take the- two~legs of the triangle instead of the ~otonuse 
and go by this Mr. Forbes 1 place in Stauffer. Names on the map of eastern 
Oregon are·like miragos--rather misleading. Mr. 'Forbes occupied the sole and 
only house in Stauffer and was postmaster and everything else combined. His 
principal occupation was· that of mineral collector and his outlet was maiilly' 
in the East. His.own name for the place was Poverty Flats and the place cer
taily did not belie the na:me. ·"The pictures taken are proof of this, By meens 
of certain sundry parts of an old Ford car, he had rigged up a lapidary shop 

.. 'in.which he made g6od sections,a.tid=turned ahd polished them very nicely as 
··.: well as producing "Indien~ arrows in great'·profusion end size, using obsidian 

as mate.rial. ·He had a .. l·arge number of specimens of iridescent obsidien, which 
he dispose·d of for a oo:nsideration and a mimbe'r of the party added· to their 
collection in-this way. The eneounter with Mr. Forbes and his shop in the 
middle of tne desert uas rather unexpected and correspondingly thrilling to 

. mcst of the ·amateurs in the group, The- twenty-five mile drive that afternoon 
' over what practically amolinted to no road until we intersected the Suntex-. 

Wae:;ontire· Posto'ffice road was one of the ·wild.,st caravans in which the writer 
··has.ever had ttie pleasure of participating, -The-leader set a hard pace and 

the sharp jolts shattered.the glass in Tracy iia.Jie's headlights end the sagebrush 
scratched the paint unmercifully. In the Preliminary Report on the Geology and 
Water Resources -0f·Ceritral Oregon, written by Isra.el'C. Russell in 1905, this 

· particular area is· marked 0n his sketch map 'of Central Orsgon as "Great Sandy 
Desert".· It felt just· that· way to us too on'that hot af•ernoon. 

' . 
W'nen we got onto tho 3untox-:rlagon Tire Mountairi'road, we stopped by a 

small spring to rest and r~fresh ourselves and·listen to the interesting story 
.. of ll'S6on Tire Mountain, which in reality is several miles long. Both· the 
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human and the geological story of this IllOuntain hold the attention and the one 
~spends ·upon the. otl;le:r:• · W~re it not fgr, the springs high on the mountain set 
in a desert surro~ding,. t~ere would be no cattle and no humans settled there
abouts to fight for water rights reai or imaEiined; Why are the Stirings away 
up on the side of this 6500 foot mountain' rather than down in the flat? 
Mc.Arthur says the mama came from the wagon tire of an emigrant's wagon which 
was burned by Indians in the. early deys, . , . . . . ''• ' ': ·-:.: .. . 

- °'\ ' ' • ·~,,- •• •, • L 

When we ai;rived at Wagantire ~est Office were on the U. s. Highway 395, 
known locally as the Yellol'ili.tone .Cut-off, and our road troubles were over for 
awhile, \7e stopp.ed ho:r;Ei for pop ·and, gasoline. Most drivers in the caravan 
were fairly :paralyzed to .le;µ.n 'l(liat gasoline was··50¢ a gallon at this :point. 
An interl'.sting sidelight"occur.red if!"this connection during the Labor Day trip 
the follo;ving fall,, ,:ra~k $teyel;)s .'vii th pis car, load of passengers, including ' 

: the writer, .ha~ )leen unable'.~· catch up with -the· caravan and we sought permis
sion to put up eve~ t~ ui&A.t, a~ ~"CCC camp, not far from Fossil. Bob Stevens 
and teyself, were ,taken, to. the c:abin.. in which a road foreman slept and rumounce~, 
to the sleeper as,, ~es ts for ,the night. He observed us"' by candle light for , 
awhile and·finally said,-"Your Mr,, Davis from Portland,aien•t you?". I admit
ted asmuch but could.'li t. understand why I was so ·well known, until he continued,
"You fello\7S thought that gas'was ail-fired expensive do'/'ln at Wagontire Post 
Office last July didn't you?". He was the proprietor •ho had filled up the 
tanks and.was no~ .doing a fittle'road-~ork while his family ran the Post Office 
and service station. I remember the remarks we made at the time we bought gas 
were 'really c],ever •. ,: .Another i11cide!1-t at Wagon'tirc Post Office .was rather pe
culiar on that·ho~,July <la¥· ~ to a sligj1t'!ihange in the itenary we had not 
passed through, Suntex,,_"!hEi,re, certain. m~nibers,,ol', the 1party expected to join .us.· 

·Dr. Packard had yu.t,out.the Poverty,Flats'side trip to go back and get them . 
but he missed them._. ·.lie retlirned ,to. ;vagontire ~ost Off;i.ce and sat at a table 
in tho open porch writing a note'to send this -group when a whirlwind swooped 
down upon him and took ·evecything loose off the table on which he was writing 
and took the cap off his .head and 'whirled away 'with it for some distance. The 
group 11~ lined up hez:e by .the writer.and.thf!!ir, picture taken for posterity. 

~ • " : A.s .. we ~ped. s;ift{;: ~cu~~ iin t~~s .. ~oa~:;i ~h ·the h~ad e>f ;~e Abert, as the 
-objective, the ou_tstanding :points in the landsc~e were easily identified from 
the map. To the left were first seen1!orse Head Mountain and Little Juniper. 
Mountain; to the right Rain's Peak and Horse Butte, and still further along on 
the right there jutte_d out prominentJ.y Grayts Butte and Juniper Mountain. 
Should something not be done to inject a little more imagination into the nam-

. ing of these vantage. :points?» · . · ' , , 
" 

.As 11e ne~~d ·Lake Abert' .the old" Pleistocene lake terraces of lalrns, long, 
long ago gone dry;_ were qUite generally noticeable at three levels .• 'On the 
eastern rim of Lake Abert in all the maje.sty of its geological youthfulness' 
stood .Abert FauJ,t, almost :perpendicular, '2QOO• above the lake bed. Dr. Pac
kard ss;ys Lake ~be,t Fault is considered to be the youngest in the world and 
is so recent that erosion has not yet· started and the.BlUI!pblocks are still 
emphatic features ,of the landscape •. European geologists come to view it Dr. 
Packard went on to say and many a European text book in geology is embilleshed 
with a picture of Abert Fault.' It is without doubt one of. the outstandine; 
features in Oregon's wonderful picture book 'of <,i:iology and before we mmt'.to 
bed that' nigJ:it an incident ,o.ccurred which will' always .remain i!llpressed upon 
my mind,-but I am getting a.'1ead of rrry story. That evening we left the highway 
aµd droye across the hard packed earth to the old XL ranch si tua~ed near the· 
head of the lake. On this part of.the drive we sto:pped to photograph and ex-.. . : . ~ 
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·:· ·. 
amine a travertine deposit which was built up to a heig~t of fifteen feet 
above the level of the pla.".le•. Dr. Packard _surmised it: w8;s the vent of a hot· 
spring which might .have existed in the bed of· the lake;·: 

The mess truck had a hard time that day and did not arrive at the camp 
ground until seven whereas the caravan pulled in at 5: 20 tired a.-".ld hungry . 
after an all day's drive of 159 miles; However, we had emergency rations and 
some of the.Corvallis professors who were on the.trip were kind to us so we 
all got·enoil.gh·to·eat before the truck arrived. We heard rather scary stories 
from th~ hired hands. at the ranch' about rattlers so pitched our sleeping bags 
wh~re we tho1J€ht they would not".b?ther us. As the last rays o;e .the sun were 
playing on the tops of the ridges ·and we were luunging about the camp street, 
suddenly Dr~ Packard caine running past the tents and sleeping bags with his hands 
outstretched"lik:e a prophet of old and crying, "Oh look, liiokl You IW.St look!"" 

·It was ii:ideed a 'wonderful sight fo~ the sun's last rays had painted an unimagin-
able prism' of ;colors on the heights of Abert Fault across the lake. Parish has 
attempted to catch just' such desert colors in his mountain pieces. In looking 
back on the trip with all ita many interests I am constrained to call this the 

"high light of.the tr.ip'ialtho1J€h i~.lasted bUt a few seconds,'· 
• .. • • • ' .c... 

Breakfast Thurs.day mo~ning had ·its"" drawbacks.' The ·rancher had the only 
fuel available and told us to help ourselves but to remember he hauled his fire 

'".Cod 53 miles. Then· too the c~ outfi.t had a bad break and we had no bread · 
'but we all got something to ea't .in til)l9 to pack up and hear .. Dr. Packard's lee-
. tu're before we 9roke.camp .at.7:30 a.m. ·He aiscussed the.old lake terraces and 
. the geolo;:;y of the fau'.).t and the nature of the alkaline.waters in both Lake 

Abe rt and Summe1• Lake~··'- Nearly ·ail' th!' gravel '}nd bouldei:s.-on -the l.ake· shiires 
are covered with a white alkaline incrustation: 'Dr. Willtinson noticed a fresh
ly. fractured .r~ck near ro'ad makipg activities' and :was thri;I,le!l ~o find he had 
a piece· of vesicular porphyritic'"andesite. · ' · . ', ... . ' . . 

. . - - ' \ . " . -
·We.drove swiftly through Valley Falls and en to ?aisley _where we picked 

up the members of ·tli.e party from Chiloquin and Corvallis that had missed us on 
the preceding day. Around Summer Lake we sped along on the west shore, beneath 

· the high standing·Winter Rim that General Fremont named on his trip of 1856, 79 
.:years before·.· .Mr. ·E. E. McKee·, 'the courteous service station opera.tor at Sum

m'er. Lake ;;;ave u.s some evaporated sai"ts of the alkaline water. We \lt9:PPed fre
quently for talks by Dr. Packard or Wilkinson or both, and arrived at Lake Post 
Office at high noon and ready for lunch. As usual there was only_ one building 

.. containing store, post office and living -quarters for the postmistress, Mrs. 
Buchanan and her family. The terrain was flat, desolate, sandy and bare and 
.ve-q hot. At t;tie Lake. we got explicit directions as to how to proceed to Chris

. tmas Lalre or Fossil Lake and. arrivai there at 2:00 p.m. As our speedoireter in-
dicated we· '.were on the' la.at mile before' we reached the site, I remarl::ed to Dr. 
Packard .that this was' the mile l had been looking for all day. · He replied,· 
•!t•s 'th:ii m'il!J I.lv13 been lookin~ for; for thirty years•. In other trords he 

I • , ' ~ 

never before had' the oppor~unity to visit this.famous old lake bed in the 
thirty' years of his residence in Oregon. We spent a half hour findin,;; many 

. choice specimens 'of hor.se "teeth, camel bones and many bird bones and others 
which wer~ 'tiot id'entifiea.:.· Most of the group presented Dr."Packard with the 
best specimens. Dr. Paci".ard and. a friend, _!.Ii'. Ray of Eugene and the sons of 
the two spen~ the.rest of the day and the night on this site, making a. dry 
camp and returned. the next day to Corvoliis BO this was our goodbye to Dr. 
i::acJ.r..ard on t/Jo' .trip.· '.. · · .. .. . : . · 

· (To be continued in the next Bulletin) 
•, . '• ':,. ,. 
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LIMERICK CONTEST 

Don't forget the Limerick Contest! Bring your limerick with you to the 
banquet. Real prizes are offered. 

Rhyme your antecdotes today. 
Swing them with a dashing rhythm, 
Add a little sauce and pepper, 
Come, you G-Men, do your stuff. 
Show us what you can prC'd.uce. 

PURSUING TALENT 

Now it is well known to us 
Of talent we have a great plenty. 
The G-men are gifted at writing 
.And digging up fossils and stones 
And asking so many good questions. 
Their voices, they use them a plenty 
In shouting the geological ages, 
So why can't they lift them in singing 
Of their prowess in fields of glory? 
Come forth, ye bards and delight us 
At the coming .Annual Banquet 
Of our Great Geological Society. 

SECOND AllNUAL MEETING. February 26, 1937 

.Place: Congress Hotel, 1024 S. W.;6th Avenue, Po_rtland, Oregon· 

Time: 6:15 P,M. (Informal) 

High lights of the program: 
. 

I ' - ~ .,· 

Dinner Music •••..••••••••••••.•.....•..•.•.•.••••... ,Eichenlaub Ensemble. 
Short business meeting ••••••••.•••••••••.••• installation of new officers. 
GeologiCal limericks •••••••••• songs •••.•••..• skits ••••••••••••• amusement. 
Guests -,Guests are being invited from colleges in the Pacific Northwest 

and California, and from other geolC'gically-minded clubs, The Dean of 
the School of .Applied Geology, Edinburgh University, is expected to 
attend and will speak briefly on his geological observations during 
his travels tnoughout the world, 

Principal Speaker - Frank I. Jones member of the Society, will show his 
slides, many in natural color, taken in the Valley of Ten Thousand 
Smokes, while he was official photographer for the expedition of the 
National Geographic Society to the Katmai region. He will discuss 
the recent volcanic history of this most remarkable area, which few 
men have ever seen. This is a show that members can not afford to 

miss 

Reservations: Reservations should be made with Mrs. ELIZABETH BA'Ul, 5417 
S. E, 99th AVENUE, by FEBRUARY 10, to ensure adequate seating arrangements. 
MAILING THE RESERVATION CARD TO BE Sl!NT TO EACH lID.iBER OBLIGATES YOU TO PAY 
FOR T'tlE SEATS RESERVED. This will be an outstanding meeting; a full year 
for regrets if you pass it up. Make reservations .!i Q .!'[; then sit down and 
write a snappy geolor,ical limerick. 

Cost: $1.00 per plate, and cheap at the price. TicKets at the doer. 
-20-
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LECTURES ;- ,. ., . 

Feb, 12, l937(Friday)-8;00 P.M, 'Dr. David E.' Chiirleton· will ~dress the 
members of the Society on "Mineral Waters of Oregon 
and Elsewhere, Their Pro~erties'and Uses.• Dr. 
Charleton has his llociborts Degree in Chemistry and 
Bacteriology, He was formerly on the.faculty of 
Oregon State College,· He owns and'operates the 
Charleton Laboratories, Portland, Oregon. This will 

·•· • .· :. • :t • 'lie ·a il!Ost instructive lecture, by a very pleasing 
- speaker. 

·' . " f . 'M ~· 1:'! .•• •• 

I ,.• ,ANNUAL METING .. 
Feb, 26, l937(Friday)-fu.l.5_ F_,y, CONGRESS HOTEL DINING ROOM, ANNUAL MEETING 

OJ' TEE GllOLOGIC.AL SOCIETY, Dinner, fun, stunts, enter
. tainment, new ~fficers, special speakers. If you mies 
it, you uill regret it, Make your reservations early, 

SEE. LAST ~ OF THIS BULLETIN FOR FURTHER DETAILS • 

. . :OON'T FOBGET THE~ - FRIDAY, FEBRUARY gQ,, !931.• 

Feb, 21, 1937(Sunday)-Field trip to northern Washington County. 
Leaders: R, Rey?olds and Bruce Schminky. · 

Watch Newspap~ra Drr. further ~t@ils, 
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Era 

Cenozoic 
Era,4% 

Mesozoic 
Era,11% 

Paleozoic 
Era,30% 

... 

Pericd 
(Recent. 

Gsclogical Ti.ma Scale 
( Frc!11 Turtox News) 

~ '" J •• 

Ysara from Beginning 
of Period to Present 

(Pleistocene ...••••• -...•.. ' •.• ; ••••• -.......... 1,000,000 
(Pliocene . . . ·····---- .... __ _ 

---·-··,·ftio.cen<>,.·;, •.. , :., ... _. : • •••••••••••••••• , • .• • • • 10,000,000 
• _., ... ••"f, f-N1'~ ~- - • ·- - - .,.. 

9~~~~.'?~R!J~ · .. ,,~~··ff':-· · .. : -. ~ ·- ...• - . . 
(Eocene •••••••.•••.••••..••••• -................ 20,000,0C'O 

. ·:· ,:' ; ,1 .,- '. • • 

( Cret.a.ceC''us. , •• , •••••••••••• 
1 

••••••••••••••••••• 

(Cnmanchean(Lnwer Cretaceous) · 
( Juassic ..... .......................... · ..... · .. 
(Triassic ................................... ,. 

45,000,000 

64,000,0C'O 
75,000,coo 

("ermian ' ·•· ·• · · · ._ · 90 COO CCO • ¢'- ·············•••fll•p•,-··~-· ... , .......... <!'. ' ' 

• • {J>1;mnsyl va.nian( Upplilr., -OAl;':fii;nif erous) .::. ••• ; '. •• ~-. • 1C'5, 0.0C' ,.OC'O 
· ·.: {;!.\is siss ippian(Lcwe:ri :.Cai'bol'life,ious) ,-, · ••• , • ; • .,; •.. 1.20, C'OO, ('('0 

· :; ~: (Jlevonian •••••••••.• '....,. ·'.· •• '·· ••••••• : •.•.••• , .: .... · 143,000,oco 
-. ·~Silurian •••••••••.••••••••••••• · •••••••••••••• 158,000,000 

(Ordovician. • .-• .- ••• ; . ; : ••••••••• ;: : • ; • • • • • • • • • 195, COO, 000 
' I~-- 4 I .lq/ ~" I • 

( Gam.briM. •••....•••...• ~ .••. ':'··· ~ .. ,: ~ .........• 225,000,oco 
Pro tero zo if} · · · · ·:,, . . , , .,,,,.. , ... , ,,,. .. ,, , , . , , .,, . , .. 6 • -

E.ra, 25~ •••••..... : .. ·": ... . · ... ,. ...• · .. -.-, ..... , .·. ~...... . . . • . . . • . . • • • • 350, OOQ,,.C-00 
.Archaeozoic · ~: . . •: .. ~ ... · t,.. ' ..... ~.. ..,i.. 
Era, 30% •••• •.•.•...........•.••........... ·~ ...•... : ....... , . . . . 500~000 "~O 

The figures given in the third column are based on a conservative esti
mate made by Professor Schuckert ~~~~!'le'.University. 

~-'!""'-...... ,..,.. ... "'!-_\ ~· ••• ;;: .... - • ""':" - ,;;- ,., .... ··.-·"'=-··:=-~-~ -·: "":.··-.""~ .... ~· 
Tabular :vi;e;•!'-1<!f ,the Pl£il.t -KingdCm (.After Shiir.er) 

,.. ·•"'I. .,. 

Divisie_n 

-, 

· : ·Sub'divisiozy 
.. Class· Ql'~ <lr.der 

{ ( Al)gi.r sperms) 
. ( ;Dicotyledones 

- --( Mcw.<:otyledo,nes' 
-' ·•• (. ( Gyr\me;s,ir,J!!S) .. 

Spermatophyta-· ( Gni;;_t,..:),es. . · 
( Coniferales 
( Gink.lloales 
( Co rdai tales 
( Cycadales 

.. ·,.::.:.. --: :< Cyr;¥-srt'~~ i.sizl.es 

Range 
Ccmanche.al!. to present 

·.' -~ ·.' · .. 
Ccme,nchean ~o present 

., .. -
(Fosai·l Rec~rd Scant) 
Permiiµi to present 
Permian to present 
Dev~nia.h to Permian 
Permian to prese_nt 
Devonian to Jurassic 

' Common Name 
or F.xample 

Oaks 

Grasces 

Ephedra 
Pines 
Ginkgo 
Cordai tes 
Cycads 
Neuropt'eris 

• 

-:~~'.-: .. :- ~·. .. "· •• :: ... ·( Ly~cpQrli~~il· . : _, D'lvonian· .t~ present 
-~t.e:r.i(l.\)ophy.J'.&-. . ...-; ~- E.quisetale_\' .. ; ·• .. ·-;Devcnian to present 

( SphencphyllalAa DevGnian .to p:r:esent 
-'.·_-::,_:,:-,-: ;; __ ..• -::;,,_ k~il.ri,ai.ea·. _< __ ~.:·:. "·· Devcinia.n· to present 

Club-misses 
Horsetails 
Sphenophyllum 
Ferns 

- .- ... 
.... -~ .. .; . .,. -: -

Bryophyta 
·:•_ · · .. :( ·Mus;<:i:·:" ,.,. • • Tertiary to" present 
--~ ~ (-E~p;;ti~·a:e • :·"« ._ Tertiary to present 

( Fungi · Silurian to present • 
•. '·- -.~( _j.lg~.·: .. i-: ,.~ .• :'·: PreCambria_n. to. present 

Thallophyta _. ·. :· • . kDiatf!llJ_tla.\3, 1 ·:::-.f. " . Ju.rass-ic :j:.o .Jlresent 

~losses 

Liverworts 

. . Fungt 
Seaweeds 

( Schizophyta Pennsylvanian to present 
Dia terns 
Bacteria 
Slime Molds _ ·. -J. ·¥o'J<;?l1\Y,C-~~.!J.!l. :'. ::, ;.r ..(.!~~ . .f.~ s.~Ju::f(l'?O rd) 



THB GEOLOGIC.AL FIELD EXCURS'.i:CN OF 1935 ·0F. THE OREGON STATE. COLLEGE 
. • .· r·. . •· . ..~ .:... . . . . .. .. . 

' . . . 
r. mP .ARTMENT OF GEOLOGY 

: .... ·';" . 
By J'ranklfn"·L. Davia 

• r ' • - ., • •• ~ . . . ' " . . . ·-

;: . .... 
, . ~· 

,, ' . . . . . , . . ... , • : " ...... j • 

(Continued from last Bulletin) 
The chief characteristic C"f the· trip the'rast'af·the' daY waii 'speed:· I regret 
to say that at Fort Reck' where_ I secured permission to take a picture of the 
reek, that the distance deceived·me and'I held the party up 35 minutes but I 
did get a remarkable picture:.and ·Professor Othus came tc llll' rescue by getting 
through the fence some way and ·driving. across the fields to pick me up. Then 
on into Fremont National Forest and a visit to the Ice Caves. 'Then on past 
East Lake ta Paulina Lake where we camped for the night in the crater of Mt. 
Newberry at elevation 63441. NC"twithstandiiig the elevation we spent a hot 
sultry night, The next day was spent in exploring around the crater, boat
ing, fishing, swimming, eating and just plain lazying. The grou;p all climbed 
to the rim, about 180(1!· above _j;he :lBke all but I!l)'Belf and Dr. Wilkinson ruled 
me out owing to the heel blisters I had acquired the previous day on the Fort 
R<"ck devastating· hike; Also the group "vi!li ted the obsidian flC"ws which are· 
most spectacular at this ·location. ::That night we had a most enjoyable camp
fire with many wonderful ator:l.~. Probably the best was Dick Bogue's story 
of the geology, of ~outhern Oregon and the'story of the Modoc Wars as related 

' r ' • ~ • to it. . " 
I • ' ~ 

~. . . -; . " . 
Saturday saw the crowd begin to break u:r;l; part lieading for homes to the 

south and part of,_us coming ncrth •. ·on 'the' way'into Bend we visited the Lava 
c~ve extending a mile.underground,·'and drove to the top of Pilot Butte, where 
we found a forest lookout station,'.) At ~r.lobol'.llle we detoured six miles to see 
the Diotomaceous earth deposits ei:d see how .it was·prncessed. The dazzling · 
white of the deposit under the blinding glare of the midday sun made us appre
ciate our sun-elasses.·: Thia vtas the last stop ·or-' consequence. Dr. Wilkinson 
rode •11ith Tracy and icy-self back to Portland arid ·g~e us a running lecture on 
the highw~ the re.st of the ~ into Portland where'-we. arrived late Saturday 
afternoon, tired; dirty .&nd h12hgl!y but" witli a feeling that it had been the 
mos.t wonderful week of vacation ·we liad: ever ex:Pereinced. A great deal of 
appreciation is due Drs. 'Packard and Wilkinson fci.r their untiring efforts to 
make the trip the success it was.: · ·' , · '-' · - • " 

: . . .. : t . <!• ·:· •• ) ! 

.. ' 

. ) \, ... 

•· L ,Q G' 0 F 
Geological Field Tour 

· ... . · through · 
~ .. '" Central Oregon· 

: 'I • • " . 
Preparea: ?Y Dr. Packat<d and nr..- .. wi~kinson ... 

The field trip through Cl'Jntral Oreaon is offered as a part ~f the required 
work of a Summer Session Fi~ld Course in Geology; but will be' open to a limited 
number o:(' persons intereste.d in v.is~ting locali~,ies cf special ge?logical sig-, 
nificance. . ... -

' ' 
These will include th~ ?aleozoic and Mesozo\c fossiliferous horizons of 

" 
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t~ southern Dayville quadrangle·, Glass Butt~; the FaUl t block structtire at 
.A.bert Lake; several alkali lakes, including the famous Fossil Lake, where large 
collections of ancient mammals and birds have been f~und; Fort Rock; Newberry 
Crater; Lava Caves; cinder cones, and recent lava flows; the gAologic formations 
of the Deschutes vally including the.Clarn~ Eocene; the fossiliferous John Day 
Oligocene; Columbia River Lava Miocene; the Madras Pliocene formation, and thA 
Inter canyon lavas; Mcunt Hood and Portland. 

The department .assumes resp~nsibility only for.the s~lection of the route, 
cainping site~. schedules, leaders, and informal explanations' of the geological 
phenonien'.'-~ Each party must arrange for its transportation and provide fcir 
camping facilities, .A. small auto tent will be convenient since several camps 
will 'be established on the high desert. Supplies and gasoline will be available 
at a m1mber,.of plac~s enroute. · · ,.· ' ' 

' ' ' ' • ' •• I, ' "' , ·~' ' ';• 

' . l •• ' 

ITINERARY· 
. . 

.. '• ~ i.' . . 

Dates' & :.'. :·~proiimate '· 
Geologic Features flace s '': , , Mileage -- .. . . 

JU:1Y:· 9 · :·, ,,:: ... ,o .. :;, . , 
Geology Camp __ . . .. 

·'' 
.. Th~ camp. is located at the southern eaee of a 

.Paleozoic and Mesozoic' area forming a window in the 
Cenozoic-~avas and.tuffs; 11.t the.camp site marine Sup.le~ . · · ""'•' .. ;, .·· · 

'. ·: : .. ·:_- , - • - ' - - I Jurassic fossiliferous.beds may be found, especially ··:: .. ,. 
on .Almnonite Hill. The route to Suplee crosses the 
major Jurassic anticline which exposes a remarkable 
fossiliferoue"section. To the north the' underlying 

. . .' ·' . .: · Tri~s~~c is, expcsed;·r Fossiliferous'localities occur 
( 40 'nines}-,. · .:.,,; '• <:· ,··::· •.•.• near Suplee;' ·The ·,flat· tables are capped with ryoli tos 

' · · ' ' · . ,·.~;'. .of Ha11n~;y·Pliocene .age below whi'oh fossil lllB.lllnals have 
... _ ..... b~en found. · : ~ , · ;. · · · ·:-~ ·· 

" ;• " 

. ~' ~ 

·' 

·,. 

Suntex 

., . 

17 a~<in ti re 
(Ir.1Y. 395) 

(42 miles) 

. . .. ' . 
• '• o • •• \ I • • '~ 'I' • • ' ' l 

• • ' , J. • .. • 

.· . T)1e route leaves Crooked·River basin and followg 
... up.Grindstone along the cld military route probably 

'.. :: .. " .... tra.vele!l. :by Thomas :Condon. In the lcwer canyon, 
. ':. O:!Jlumbia ;E!iver Lava is exposed, capped by Pliocene 

tuffs. , To the eastward, opposite Twelve mile C~eek, ... 
. . . . .. ;:are, Tucke.r and other buttes -of fossiliferous Paleo

zoic Limestones, tbs largest known bodies of limestone 
west of Baker. 

. ...... . 

• 

40 

The lew pass into Silver Creek irainage leads 
into the Great' Basin of internal drainage. 

..... 

The Harney Basin. Late basaltic flows form the 
rim rock·~n places covered with tuffs. To the west 
lie the Glass Buttes, described by I. C. Russell in 

•·· l(IBlj.. They represent erosional remnants of older 
lavas which co~led so rapidly that they solidified as 

•, , , >· : .volcanic glass.· Becaus·e nf its fracture it wa~ 
; . ·. • wid!Jly·used by the Indians. · 

• '- '· 75 '~ ,,~: ~,,". e ~: '· • T; tlls east is th~ voi'canic ~s known ~~ 1Vagon
tire Mountain (elevation 6375). This appears to be a 
remnant of an old acidic flow that was not buried by 

: ''· ·: .. ' 1 :. '"the. y•tinger lavas . and tuffs. . 
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' 

Lake Abert 
(2d. camp) 
JUiy'lO. '. . 

., ....... 

( 20 miles) 
. " . . ' ' 

Valloy Fallti ., ' 
. ( ~iIDc tion Hwy, 31) 

( 20 'miles) 

Paisley 
( 27 miles) 

. .. 

117 

.. 

157 

SI • ·~ 1,. 
Abert Lake, now dry, was once a part of a vast 

Pleistocene lake that extended south to Valley Falls 
an~ thence northwesterly some miles beyond the town 
of Sumner Lake,' ·'l'hB.t lake was 260 feet deeli at Paisley 

· Abert Lake lies· against the escarpment of the Abort 
fault,· the rim of which is 2041 feet above the ?oad 
bed, This cliff ~xposes the eastward edges of lava 
flow.a and tuff beds and represents a typical Basin 
Rarige'fault' block IllCuntain first described by Russell • 
Beneath the.lake flno'.r' are lava sheets once continu
'oua'~ith the rim layers. The rock floor of the lake 

"· basin dips eastward into tho fault. That triangular 
·block is limited to the west by another fault. 

· Abort Lake was highly alkalino, containing 
borax,· halite, epsomite, and sulphates and carbonates 

· of ·Potassium and Sodium, Chewaucan Marsh is tho 
· romnant of a similar lake. They all show two lake 

levels of tho Pleistocene. 
. . ' ... 

: • • j .': 

Lava capped tables appear to the north and the 
faulted Tucker hills lie to the south. 

'· ' . :,, . : . . . 
1$4 · · ~· ··This lake, like the others, fluctuates with tho Summer Lake 

(ls· miles) 
· ·' climatic cycle. Its wators were strongly alkali and· 

from the·time to time attempts have been made to uti
lize the aalts. Winter Ridge, another block faulted 

- ~ - ·, r · · ·: ; .. ; lll?untain;: lies to the south. 1t dips southward•• i 
' . 

"Sunken City" 202 

( 24 miles) 
. ~ 

·"' ,. 

In modern times -Silver Lake extended to the 
southward from this junction. Thorn Lake was to the 
north. Both probably were parts of a large Pleis-

. toi!ene Lake including Christmas Lake and Fossil 
Lakes. All of these are now dry. Igneous dikes 
extended across Silver' Lake like the walls of a 
building. 

Fossi 1 Lnloa 
(3d Cwnp) 
July 11 

··226 · ·. ·· 'Fossil·Lake was discovered by Governor Whitiker 

( 32 miles) 

Fort Rock 
(18 miles) 

South Ice Cave 
(16 miles) 

East Lake 

(3 miles) 

: . 

... 276 

292 

and visited in 1877 by Thomas Condon, who first col
lected fossil bones of birds and memnals, Russell; 

·: Sternberg',· Cope',· Stock, and others' have collected at 
this famous locality; and 6ondon, Cape, Schufeldt, 

' Stock,· Miller, and Elftman have described its fauna. 

An interesting erosion feature developed in 
lava flows' and resembling the.walls of a fort, 

. ' 
A lava cave containing ice even during the 

· summe? seaSon. 

·East Lake and Proil ina Lake lie within Newbury 
Crater, named and described by I. C, Russell, and 
lately described by Howell WilliS)'.llS in the February 



" 
'• 

·· Paulina Lake 
(4th call!p) 
July 12 

., ' 
295 

1935 issus of tho Bulletin of tho Cl'>ological Society 
of Alnorica.. Tho soquoncas of tho volcanic history 
of this grant volcana which may havo oruptod within 

·tho past 1000 years may be summarizod from Williams 
-"roport~ · 

' 

. ;', 

·" 

.. 

. ' . ' ' 
'· 

f 'H ' : .• '• 

. " 
' 

. ' .... 

'' Tho Nowbury volcano has a basal diamotor of 20 
milos, It risos 4000 foat abovo its base. On its 
outer slopes it supports at least 150 basaltic cinder 

.. cones, . A vast amphi thoater 1000-1500 foot in height 
'form tho walls of thO caldora. 

Paulina Leko is about 230 foet doop. It is fed 
by springs' and wators scoping from East Lake. Somo 
of the springs havo temporaturos of 120° F. o.nd noar 
thom opal is no~ forming • 

' I . , '~ ' 

· · · ,,. •Tho main opisodos in tho history of tho Nowborry 
volcano a.ro as follows: First, tho upbuild.ing of o. 

(13 milos) main shiold, chiefly by rhyolitic and basal tic eruption 
from' a contraJ.'caldora; tnon, 'tho onlareomont of tho o I • '," 

... 

. ! - -

· cald.ora; principally by down faulting; and, finally, 
parasitic oruptions of rhyolito and ba.salt both on tho 

, :.·: • J · . flank: of th6 shiold o.nd on tho floor of t!10 caldora. " 
'· ., .. "'" v '. (W'.i.llio.ms. 1935, p. 259· ) 

:. . _.: ,~, .' . • :• !4 . ,;-- . j;, ' : • ' • ' 

Lava Rivor ... : .:·· 3cs.: 1. ~ .... ,.,_ .. .A. vory·rocont lavo. flow that coolod o.nd formod 
Cavo Park :. ''<'*~ 4 · ., •• , ": a•crust from bonoath which tho liquid lava onc:'1Jcid 
(Hwy. 97) loavin1~ a tunnel ovor a mile lone. Nearby is Cinder 

• · .,, · " .' ., •· Butta: .. a· tY'Pico1.'recont cono built up of cinders · 

(17 milos) 

.. •,', . 

" . "'• 

"' · · · with-' a cro.tor ·at the top, and broached at tho ba.so 
.. "' ' friim'which a stroam·of bo.soltic lava issued. To 

· ':. · ·" the"aost lie- the Cascades with the Three Sisters, 

.: .!. • 

• · the' remnants.'.--Of Mount Multnomah, described by Hodge 
as another ·g.igantic crater. "Lava blisters• are 
common near Bond, and -a.re due to escape of gases 

.while Mad~as.lavas were cooling, 
! •' • I' ' ~ .. " • l ' • ,t ' :, " • ' 

- Bond · "· 
. ; - . : . . . 

' J ; .' •• 

-{18 miies~ ' · · -
" .... . • !' ::·: 

. ' .. 
_: •• - ·- l ~ 

Redmond 
(6 miles)· 

Terrebonne 

( 6 miles) 

·325. 

: ' 

· " ·Pilot Butta· do'minate• the volco.nic region near 
· towh; and'mll!1Y cones' are visible from the top. The 
basalts a'.re. o.f Madras_ Plioceno age, 
. i' . y ) ···' • 

:• ~ 'The 'surf'ace is covered by vessicular basol t of 
··Madras Pliociclne age,•• 

A:n extensive deposit of diatomi te ,· the siliceous 
tests of Diatoms·, used as an'abrasive, absorbent and 
for llla."JY' other industrial purposes. The Inter-canyon 
Lava of Pleistocene o.nd Recent age occur along the 

... ~. : highway north. of town • 
.' • · ..• \'-'. "' : ~ ·•. •I'~',.·~-~ 

... ... ~ '. ~ 
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MOUNTAIN MAPS 

355 A fi vo h1llld:rod foot soction is expos-ed by 'the 

372 

391 

459 

519 

Crooked River, Madras a.n:l. Inter-canyon formations 
are'vieible frqm.~he bridge, To the ea.st are ieneous 
lllll.Bsoe of Clarno E<icene, 

(, . \ : .. ' •, 

··The type of Madras ·fo-tion desc~ibed EJnd 
mapped by Hodge, ' 

' 1,1\ • 

. ... 
Clarno Eocene, John Day. Oligocene, and Columbia 

River Lava, Miocene exposed alonr, Trout Creek and 
vicinity, The hir,hly col~.red.rock of John Dey at:'3 
have yielded oreodons, horses, EJnd other typical 
John Day fossil'. raamroel a. · 

The deschutes. Canyon is here cut in Col~bia 
River basa.tt, .but. is overlain by J.!adras lavas and 
t;iffs 'which extend up to the base of the Cascades. 

Mo1lllt Hood 
: : 

: 

, ... . . 
·. .. ' . 

.,, .,.,1,1,, .. ; .. , E_., :L' Packard.- W. D. Wilkinson_ 
. . ., Geoloizy Department 

.. ~.: ' " Oregon State Colle,r;e 
·. 1935 " ' . 

" 

, . We are all familiar with. the use of niaps and the terrors of tryillf. to re
fold strip and road maps with complicated foldiUP,s. Few of us carr.r lllllpS of aey 
size ui th us into the field unless they are folded. .And folding is rather hard 
on the ultimate serviceability of said map, . 

Th~re are various methods of moi:mting maps to ma.ire them more durable, mid' 
also to pernit folding without destroying the effectiveness of it, In the Jon:. 
uary, 1937, issue of Ward•.s, Mineral Bulletin there is an advertisement for a au.:. 
perior nethod of r.io1lllting I:1£1ps. The method consists of placin,c; a prepared r~oun
ting film between the clqth ap.d the r.l!:ql, and then pressiIIG the 3 layers toeether 
with a tJO()lrately wari:i iron, The resultin;-i soal is waterproof, qtroni;, and per-
manent, according' to the advertisement, · · · 

1• •• 

. This r.iethod is socewhat more expensive than the old wallpaper-paste and 
elbow-erease r.iethod, but !Ul~ea,rs to be.r.iore effective. Further inforr.ia.tion can 
be obtained fror.i Wards Natural Science. Establishment, 302 Goodr.lan Street, North, 
Rochester, New York.· · · 

· In~idently; War'd' ~ p~ts out' a r.ionthly. ho:Use' ori,an called, Ward's Mineral '. 
Bulletin, which they will send'u:i;>on request. This bulletin eives data on new 
opticaJ.. equipment for examininr, spec1:?ens, and notes and advertiser.ients on i.n
terestine; mineralo&ical caterial, It.is interesting readinc;, Mr. Leo F, Simon 
has copies of this bulletin. · · .. (ROT) 

_-;i7_ 
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· J .AMES J. '·.t.R:i-!ESON 
Pendleton; o~egon 

L;ing in the ·f·o~~hills on' East' Birch" c"'r.~ek, about twenty-two miles south 
of Pendleton, is an outcropping of ancient strata, probably of Miocene form
ation. This outcropping ext~nds along the creek in a northeasterly direction 
for approximately four miles betore disaj;,pearing from sight beneath tho basaltic 
lavas which comprise most of the rocks of this district. 

This outcropping may' be re~dily J.d.entified by even the most casual observer, 
I - ' • 

by the .;yellorrish colllr, which 'discloses it to be of distinctly different com-
posi tiott fr.om the surrounding0'r\lcks. ·w:nere the rusty brown lavas that overlay 
most .of. the Columbia basi:n end. a:bruptly and the yellow felsites appear in sharp 
contrast, here begins a new''world to the geologist, or rather, here begins the 
old world. Here once, in ages. long gone, palm trees ,aised their heads over , 
tropical' juncles' jungles as dense,. no doubt, as any in equatorial Africa today. 
Sl~ish streams wound their lazy wafi. 'through morasses where perhaps the sun's 
rays never penetrated'beneath the heavy foliage. 

Moro than likely it was a silent.:jungle; a jungle without animal life in 
e:rry form, for the abundant fossil remains that have been preserved for us fail 
to reveal a single trace of fauna. Of flora there is a 11ide variety in many 
different strata, revealing a changing climate and changing vegetation. In 
the lower formations are found swamp grll.Sses, reeds ond occo.sicnal palm leaves, 
where in upper levels are found plonts of more temperate climes, such as ferns 
and salel and the needles of conifers. 

For a time the chemical conditions.~ar to have been suited for the 
formation <'f coal', for' there are· several outcrops of carbonaceous Illll.tter. It 
is possible, that· fair coal mey yet be found at some depth, but the lavas, which 
welled up and covered tho entire area, and the intense heat which accompanied 
it, obviously must have destroyed the upper deposits. 

Thero is a good road close "tci this ·formation. Leaving the highwey at 
Pilot Rock, the visitor must turn left at the first road and follow up the 
creek about seven miles. The outcropping described above will bo foui1d several 
hu..'1.dred yards to the loft ~f t~e :;oad and about five hundred feet up the hill. 

. . ~ . . -· .- ' 

The rocks comprising the forrJa.ti'o'n' inciUa.e µiassive sandstone, shales, 
porphyritic bra.nit es, f olsi.tes ·end basal tic 'iavas •. ·Minerals to found are 
limited to those usually found in the, rocks mentioned. There are no metals 
present. 

Once on the grou..'1.d, 'a little study: of structur~s will put the prospector 
on the trc.il of fossils. When' tho fo~sil-bearip.g. 43hales have been located, a 
little effort, with the aid'of'a'luliid'pick, 'shoii!d turn up some fine specimens 
of leaves imprinted in the 'r.ocjc,'. It :Ls· an,in~rigu,ing thought, that when one 
cleaves opon a layer of shSlo,' revealilig i~s .. hidden leaf, he has exposed it to 
the light of day for the first time in millions cf years. 

The :Birch Creek fossil beds
4 offe'~· t'o the. vis\ t;; a life time of memories 

for a few hours of study; ·Ha· sheuld.: 1.ear;n to project his mind into the past 
and virtually live with· the strata 'in'"which he works. The visitor may only 
have a few hours to sperd.cn a visit to this fossil deposit, yet he may live 
a whole geolo£ical epoch as he ascends this hill. , 

• :. t' .: • '. • . • ' : 

': ".i.,. I • ., 
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MORB .@OUT T:'iE BJ.Nol.JET 

If you are a member of the Geological Society of the Oregon Country, if 
you have an active interest in geology, or if you simply enjoy the mental 
exhiliration that comes from the combination of good food, fellowship, fun, 
frivolity and festivity, you have a date for Friday, February 26, at the 
Congress Hotel in Portland. The second annual meeting and banquet of the 
Society is the occasion for the celebration, Review of past year1s activity 
•••••• a look ahead •••••• rare entertainment by home talent that you ma;y not 
have hitherto suspected •••••• observations by a distinguished scientist from 
Edinburgh Univer~iJ;y:•~··-• .• l:\mE!rJ~.'by you (and perhaps about you) ..... cli
maxed by a.n,,add,;i;e,ss, o.?/r· ~l/_e; ~alley of Ten Thousand Smokes, with colored sliO.es 
by Frank I: .·,iJ'_op.i;is J·. l!ho.tographor for the National Geographic Society exp<idi
tion. Surely this.will be a meeting no member can afford to miss! 

Have you made sure of a seat by sending in a reservation? If not call 
or write Mrs, Elizabeth Barr (Sunset 4o81), 5417 S. E. 99th Avenue. Do it 
now I We are depending on c-ur members to attend this meeting practically 
10~. 

Geological limericks f9r the contest are being collected by Kenneth 
N, Phillips. Please don1t wait until the last minute to turn yours in. 
If you have the inspiration but need help on rhyme or rythm, ~ee Dr. Osgood. 

Liberal door prizes and limerick prizes will be awarded - something of 
lasting geological interest, You must be present to win, 

· ·. , - ,\' .. "For your friends are my friends .. , • 
And my friends are your friends, 

The more we get together, the happier we'll be," 

A printed program is being prepared for the annual banquet, to be 
embellished with photographs of Society members, group activities, and 
field trips. Do you have in your collection any good photographs of 
general interest? If so, bring the negatives and a print to the luncheon 
en Thursday, February 11, or to the lecture on Friday, l!ebruary 12. Unusual 
hikee,?o3sil finds, picture-bock ceology, COIDPfire groups are suggested 
topics, Ray E, Mackenzie and a committee'will select those suitable for a 
•roto• section that will serve as a worth-while record of some Society 
activities for the year just past. It is planned that these unusual 
programs will be distributed at the annual meeting February 26. Only a 
few photographs can be printed; so don't feel hurt if yours are omitted 
for lack of space. Films ehou1d be identified for return to owner. 

: ~ . 

- - - - -
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-· 
.A.NN\JAL MET WG 

Feb, 26, 1937(Friday )-6:15 ~·M· CQ}TGR'ESS ™ DI!HNG ROOM. ANNUAL MEETING 
fil'. ~GEOLOGICAL SOCI:,'!!Y. Dinner, fun, stunts, enter
tainment, new officers, special speakers. If you miss 
it, you will re~ret it. Y!Bke your reservations early. 

SEE ~ PAGES OF J.fil§., BULLETIN FOR FURTHER DETAILS. 

DON 1 T FORGET THE DA.TE .,. FRIDAY, FEBRUARY 26 , 19Jl. 

LEC'IU.!l.ES 

March 12,1937(rriday)-Mr. Eldon Brickell, the local representative of, and 
throu&h the courtesy of, the Victor Animatograph Cor
poration of Davenport, Iowa, and the Erpi Pictures 
Corporation of New York, will show three reels of 
ed:u.cational geological pictures with sound. The reels 
include "Geological Work of Ice", "Mouniain lluilding", 
and "Volcanoes in Action•, Those members who viewed 
the pictures in the Public Library about a year a;;o; 
will remember that these pictures are of unusual in
terest. A large attendrulce is anticipated. 

' i 



!Jarch 261 J.937(Friday).Dr. Donald B, Lawrence of Hood River, will address 
the member a of the Socie~y on the s-.i."~j ect of "The· 
Submerged Forest of the Columbia Gorge•, Dr. Law
rence has made extensive studies •f the phenomena.. 
The Society recently made a field trip to the vicinity 
of the Submerged li'orest, and the address of Dr. Lalll-

·.rence is very timely for the explanation of the huge 
slide of material which caused the Da:m of the Gods and 
the Submerged Forest. 

· ....... . - .. 
T!!lpS 

··-··-· ••'#··----·--- ··--· - . -- -- . 
.......... _ .. 

. Feb, 28, 1937(Sunday)~:Field tri~ .. ~~:-n~rlhern Washin'gton: County~· · .. --· 
· Leadera: · R. Reynolda 'and Bruce Schminky, ., . • 

.. " .. ". : .· l 

hill11 Newsps;pers' .fy.r. further detailii.' .. , 
-, • ··'? ... 

.! ',<:•;, .• 

- - ... - -
DUES .A.RE N<lW .PAYABLE FOR THE NEXT FISCAL YE.AR, wmcH.B~INS MARCH lat, 1937; ' . 

• ·- ' • •• • ~' ... ' ' j • ' ' 

..,,. -·. ''. - -·-·- •i:'";f • :, • ' 
1, •• ~ • • - , • .. ,._. 

"'- \. •• ! 
.. . . -·-. . . ' 

. ·- •; i-· ... _- :t,:···:.·· ... -:', 
The Commissioner of Internal Revenue of the Treb.eury Department of the 

' I•;;;•,, 

I" .... 

• I' • . - ....... 
J· ... 

United Sto.tes, hii.s recently ruled that tho Geological Society of the Oi;eg<?_~ -·----· ...... 
Country ElS !J. .. non"'profit, educational--eorporation :is ex~t from th<i-i'l'.iing ·: ·.: :·. · 1, L 
of any returns for income tax, capital stock to.x,' or Social Security taxes, . c ._:· -' .': 

-- • ·. •••. ••·••• ················- . ·········.; , • "' •. f. ·~ . . :1;. 
The Commissioner ·in his ruling; also 'made~ th~·! •. 110W:ing .commenti ·:: ,, · .•... "· ,'![·, " · ::.'. 

• .. '1' ' •••• - ' • ~ .! _,·_ •••• "' 
- - '; .. • -- ~ • ' - ~ "" _,. - ...,.. "f'"I ';" ·~. :--;- I ·~ "· - ..... "":' .·.~ .. 

•contri'Qutionlil .. to your .organhatieB· by- individual donc)rs are dedllctible 
by such individuals in computing their twcable net .income in the manner and 
to the extent provided by section 23(0) of the Rev6nuo'!et of 1936. The de
ductibility of contributions by corporations is governed b;y_-sectic;in 23(.q). of 
the Revenue Act of 1936n. .- · ... " ._. : ' .. ' 

.... '·~ .... , ••• ••• -•• M,,o'•~--!.. •. O.: 

The above does not e;pply'to annual'due~ l>aia~')~t-'wii1."li~-:~Qf benefit to 
anyone lll!lking additional donations; · · ·.. - · 

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

•• - 1• ·:·· ••• ~ .............. ,. -: ""·~ 

The following proposed amendment-to ·tne'B1~laws of.the Society will be 
submitted for vote of the members at the Annual Meeting en Friday, Februory 
26, 1937 at the Congress Hotel; ""···· -' .. 

, , r , • I :"JI"·: •• .' ":"':' r.: ..... _.: .. ,,_-~•.: .. ·~;-· 
BE IT RESOLVED that the :sy.:.1mrs·'of the GeoI6gical Society.cf. the Oregon 

Country, be o.nd and: the Bame hereby" amended ·b;Y--' addi!i,g· thereto a new Article 
to be known o.s "Article XIII~,_ ~hi~h .~hall: .~ad.,ae_ ·:tol~ow:~:.:~;., ~ .'.: 

.. . . . ' : 

.: :.: "'ARTIC]:g- ·xI!l ...... ·_ :.· .' : :· ", :.. ' 
~ .,.,_ • •• ';• ., ";r , ',·~· • ' ,' •_..!_' !..'..;~ -·,. 

.. i ·· ·· CH.AP'l£Rs .:'.-.·· . :i,-..::-..:( ·.·· ........ : 
~. .· ~ ;· - . . ~- .. '- . ~.. ... ··: • .• -:- L 

Section 1: Formation o.nd.designation: 
: ,; .. ·. ; :· '.":' .. : ... 

.~ . . 
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· Ten (10) or more persons, who are interested in carrying out the ob.i: 
jects and purposes of this Society, may petition the Society as herein 
provided, for a eharter from the Society, and if granted such persons may 
thereafter form a Chapter of the Society, subject, however, to tho .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. 

Section 2: Petition: 
Petitions for the formation of Chapters,. and the ~U-'1,ti_ng of, a char

ter 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 6hepter, and the names and addresses 
of the charter members of the proposed Chapter. 

Section 3: Charter: 
If such petition be grm11ted, the Society, shall issue a Charter cer~ 

tificate to such Chapter, in such form as may be authorized by the Execu
tive Coll'.Illittee, Petitions for such charters for the formation of Chapters, 
shall be considered at tho Annual Meetine of the Society. After granting 
of charter, all members of such chapter shall then be members of the Geo
logical Society. 

Section 4: Dues and membership: 
Aiiy 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 Treasurpr of the Society, not less than Two 
Dollars ($2,00) for each member on the rolls of such Chapter, such remit-
tance to be made on or before the 1st day of .April, of eadl year. _ 

The Secretary of each Chapter shall report to the Secretary of the 
Society, on or before the lat day of .April, of each year, the names and 
addresses of the members in good standing in such Chcpter as of March 1st of 
each 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 the right to adopt any additional 
by-laws or regulations solely for tho government of such individual Chapter, 
provic:Od however, that such additional by-laws or regulations shall'not con
flict with the .Articles of Incorporation of this Society, 'or the By-lal7S of 
this Society, or. the laws of the United States or of the-State of Oreeon or 
any other state in which the Chapter might be situated, 

, ;.,... ""r ,. ,J 

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 promul
gated by the Executive Committee, or violate any of the provisions of such 
.Articles, By-laws or regulations, the Executive Conmittee may revoke the 
Charter of such Chapter, at any regular or special meeting of the Executive 
Conmittee provided however, that at least ton (10) days notice in writing 
shall be given by tho 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 Cotlllli ttee, At such meeting any I:lElmber or LIBD

bers of such Chapter ~- appear before the Executive CoJ:l!;littee and show cause 
why such Charter should not be revoked.· 

-32 .. 



The Charter of any Chapter ~ also be re~oked by the Society at its 
annual meeting, by a three-fourths vote of the members of the Society. . . 

- - ... --
BELIEVE IT OR NOT - (-apologies to Ripley) 

. ' ... 
... 

. -. .. . 
.ANNA CREEK; Oregon has at least one stream with the following notable .. : 

peculiarities: (1) its low flow occurs during the wet sea.son; (2). its.flood ., : ,. ,-. 
flow occurs during the dry season; (3) a rock thrown into the creek will 
float away; (4) a log rolled into ~he water will sink; (5) ice forms not·on: ... :; ·.:; 
the surface but from the bottom uP• occassionally filling the channel so . · · -, 
completely that the water is forced out and over the banks. Thia stream is : · .... · : 
Anna. Creek, which rises in Crater Lake Nationill'ark, and joins Wood River near,·:.· . · ; 

·Fort Klamath. . . · .. -. ~ ;: .. .. .. , . · , -.: · •: 
.. '. ,' ;- . ' ' . ~- ;,·•. - ' • • • . ' ~ 'i' . . 

The explanation is simple enough. (1) Low-water flow comes ontirely from 
springs, which decrease through fall until late in winter, owing .to the fact 

' . 

. - - : 

that all precipitation· is im the .form of. snow; and g;ound water is not re-.· . '. · 
charged until melting begins. · ( 2) Freshet11 .come. in June .or July, from melting ..... · • 
snow. (3). The frothy pumice from Mt. Mazama"floats readily when not too wet. -- r - .. • 

( 4) Some trees along the crook a.re the lodge-po:l-e. pine variety (loggers "jack .r ' .. · 
pins") uhich will sink unless rafted with.the ·lighter yellow pine •. (5)' P.Apchor" .. 
ice is a phenomenon of radiation that is colllDOn to mony swift, turbulent streams • .,.,.' 
It forms du.ri1Jb the night in'large quantities on beds of' rivers, and is said 
to form more rapidly on dark;..colored rocks than on lif;ht..col¢red .ones. :.It maY . : : . 
fom to a thickness of a. foot or more in one night,._ It mcy also· collect enor-__ ,-
mous quantities of needle ( "frazil") ice ih a short tiine; ·but bright sunshin~.-. · : ... 
usually causes it. to rise o.Dd float away,· even though .the temperature. remaillll . .t · '-.-. 
below freezing, sometimes carrying with ·it appreciablo-.quantities of sand and •r;-J £!'-,_ : 
pebbles. · -. : ... :. ,.·_, ·: ... .; ~ ... · .·1 • :: :"t.,11·.": 

·'. · }: . . : -. ... ;: K.N,P. • ":?.1 •. :: • " 
·. :- .:.. .!.. ···""' .. :i .... ... . l . \' - : .. ; 

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

COWMBIA RIVER: NEW MINIMUM DISCHARGE.· ... - . . ~. :" . ~·:. ,'. : . . ' . ..... . 

In the period Jaxi.uary 6-13, 1937, the Pacific Northwest was subjected 
to e. severe dose of "unusual" weater. Cold weather was general through out: ' 
the Columbia. River Basin. Even before. tho .COld pe-riod,' tho flow of ·the _:· · 
Columbia River was unusually low; and due to coseation of lllol Ung snow, con- : 
finement of shallow ground water, 'ond.temptir!lry storage in tho form of ice 
and ice-bound pools, the flow dropped rnpidly to: a 'record rainiuum. 'jfor 6 · 

,. 

• • J .. , •• -

consecutive days (January 8-13) .it was lower at .Celilo ·Falls than ·thq· pre- -. . · · ·'· 
vious mini=' flow of 4o, 000 eecond-:foat ... :: Tb,e- 'lowest disc~ge noted WIJJ!' . · :· :. : · -
37 ,500 second-feet {elevation,. le6.o feet· above eea ].evel at Celilo Falls), · . · -.-. ~. 
which establishes a new low since 1877 • 

• ' • I ; ' • •, ', • '' ~· • •' ' I • •, .i • : 
Incidentally on January 7 it was colder at Portl·and (.j.14 to t2}F.) than 

at Barrow (.j.22 to .j.24F.) on the .northem ti;> of Alaska., almost 4 deerool!' 
north of the Artie Circle. ..Applications for ependi115 next winter a.t the 
latter resort will be considered in. 'the order 'receiv;od. : .. . 

' .. . . . 
• ' ' ' - ' .. '· ' -· • - •• _J - ' . 

.. :,-

. . . , 
~ ' "' I'• 

'• .. ·~ .. . ,' -~' IC.N.P. "• i t' /'I' ... ... '" . 
• -.. • J,, - .. . . , ... . 

'; .. - '... - ' - " -: -~ ' ~.. ·- " r: , .:. : .. 
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SlJ]MERGED VALLEYS ON CONT!N'Ji:?:T . .\L SEE:L,T~.3 .A..•ll JHA."iGES OF SEAL LEVEL, A 

RESUME 

Ray C. Treasner 

A subject of general interest which is attracting geologists of late 
is that of the various submerged canyons on t'.1e continental shelves, Those 
on the Pacific Coast are being studied intensively and may hold the key to 
the solution of the problem. One of those canyons exists as an extension 
of the Columbia River and thus this investigation is brought cl·ose to our 
door. 

These features were noted years ago on the Atlantic Coast, When Long 
Island Sound was charted for navigation, an exceptional deepening of the 
bottom was observed, Spencer ( 10), Hull ( 6), and Upham (12) in 1893 and 
1902 recognized this depression as an extension of the Hudson River and 
suggested that it was a submerged valley, T"ne idea did not meet with 
general acceptance u..11til the Coast & Geodetic Survey made soundings, plott
ed the actual submarine contours, Others were located, not only on the 
coast of the United States, but in Europe and elsewhere. 

Geologists a..11d physiographers immediately began formulating hypotheses 
to account for those unusual features, Davis (3) su.:;gested the storms a..'1d 
currents tended to concentrate shoreward rus~ing waters into emba:yments 
and that the return water acted as an u..'1dertow, dra::;ging silt along the 
bottom lll1.d thus scouring the submarine can;rons. 

It has long been recognized that the ice of Pleistocene glaciation . 
lockeJ. "1.Jll·considerable water a..'1d. caused a lowering of seti level of at' least·•-··-, 
300 feet, The computations considered the thick:l:ess of the ice, a.ad the 
areal extent, givill5 a clue to the o.mou..'1t of water abstracted from the 
ocea..'1, This also helped account for the cerving of the continental shelves, 

However, this 300 foot lowering still docs not solve the submarine 
canyon problem as the soundings show depths as much as 3000 feet below sea 
level, 

Dr, R • .A.. Daly ( 2) advanced the idea that the canyons were formed sub~ 
aqueously by scour of murl.dy salt water. The silt on the continental shelf, 
perhaps aided by the excessive ail ts prod·.iced by continental glaciation, 
tended to slump or flow do~111 the continental shelf, thus scouring depressions 
in the soft rocks which ul ti!ll!ltely developed into canyons, in a similar 
manner to those formed sub-aereally by normal erosion. · 

Hess lll1.d MacClintock (5) would solve the problem by tamperin,~ "1ith the 
speed of rotation of the earth. They sug,;;est that if the speed of rotation 
decreased there would be a tendency for the ocean water.to migrate to\70.rd 
the poles, as a result of the decreased centrifugal force. There 170uld 
result lll1 o:pparent "lowering" of sea level in the equatorial region lll1.d a 
"raisine" in the polar regions, In this wa;!, they hope to account for a 
lowerinc sufficient to allow the submarine ca.nyons to be formed. Their 
claim is, that to lower sea level b~lockin.~ the water in ice, would call 
for an ice sheet 50,000 feet or 9-10 miles thick, They readily admit the 
difficulties attendant on a cha.nee in the s~eed of rotation, and present 
their hypothesis in an effort to stirmtl.ate criticism. 
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Shepm"d (8) has studied the subrnnrln~ can;/bns in Ca1iforn1n quite exten
sively. Ho objects'to the Hess.lla.cClintock ~othesis, in that a "nautral 
line", or line of no elevation or lowering would exist at 35° latituio, and 
tliese cruzyons have been located as far north as :Serine Seo.. In a recent ar
ticle (9) he sets forth tho results of his studios. 

He shows diagrams of the Monterey submarine canyon, and others. These 
canyons have a tributary pattern very similar to sub-areal stre!l.!!18, so much 
so that it is difficult to understand their formation sub-aqueoualy.· ~ne 
striking figure compares a cross-section of the Monterey Canyon with that of 
the Grand Canyon of the Colorado and it needs. no imagination to see the simi
larity. Eleven out of fourteen canyons studied have been excavated in solid 
rock, granite in some cases. which.throws ':tilrther difficulties in the path of 
au-aqueous formation. 

Thero is a p~ssibility, he continues, that the bottom of tho sea may 
have been depressed to'causo a general lowering of 3000 feet, but as yet no 
evidence has been found to support this contention and cites South Sea Island 
geology as proof~ He feels that the 300 foot lowering caused by ice locked 
water is an underestimate. Data of Soviet geologists on Asiatic glaciation 
(ll) indicates a greater ice cap than usually admitted, and he states reasons 
for believing the Artie ice sheet was much thicker. Recent estimates of a 
7000 foot glacier on Greenland and the overriding of Mt, Washington in the 
East are brought into the pic4ure. The Antartie ice probably had greater 
extent and thickness, It is physically and meteorologically possible to have 
had a northern hemisphere glacier ,4 miles thick0 which would account for a 
3000 foot lowering of sea level, .His article is well worth reading. 

Submarine canyons on_ the Pacific Coast, _particularly,_ off California 
'Were noted by.early observers. None of these depressions appear off the Oregon 
Coast, At the mo.uth of the Columbia River is one of these canyons of consider
able magnitude. Farther north off the Straits Juan de Fuca, is one which 
turns. abruptly southward after leaving the present coast ·line. Many others 
have been charted along the :Sri tish Columbia and Alaskan coast. It has been 
suggested that some of these were glacially carved, but this would not account 
for the Columbia River canyon, 

There is evidence in our Oregon Country, at least west of the Cascade 
Mountains, to indica'e '"-ther an elevation of the land or a depression of sea 
level, Williams, in a private report abows a deepened channel ·of Lewis 
River, at Ariel domsite to 80 feet below sea level, ond in another, that at 
Vancouver the old bed of the Columbia was more thean 275 feet below present 
sea level. . ; ·, 

The problem is by no means solved. It will take years of study and 
collection of data from all parts of the world. Each contribution adds " 
eomothing to tho picture and ultimately_ the whole .will givo the true story,· 
It may be that our Oregon Country will be· the 1>rea which will give the final 
clues for solving tho problem, Any work which 0 oither amateur or profO'ssional 
geologists can add to the story will ba of benefit,·· ·' . . . ' . .. . . 

The oppended, selected bibliography moy holp the reader who wishes to 
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inform himself on this subject first hand. Tl1e Bibliography of the Geology 
and Mineral Resources of Oregon will indicate others, with particular reference 
to Pacific Coast conditions. 

l. Daly, R, A., "Changing World of the Ice Age", 1934. 

2. 

3, 

"Origin of Submarine Canyons" 
Society of .America, Docember 

(Presented before Geological 
26' 1935.) 

..... ~ ....... , .it .... 

Davis, W. M., "Submarine Mock Valleys"• 
308, 1934.) ,. ., 

( Geo'grapliic 1fovfew ,r v; '24, pp. 297-
•• • ' • 'l • • >1.. ;• J. 

~. Hess, H. H., (Transactions of .American Geophysical Union, pp. 168-170, 
1933) 

5, Hess, H. H., and MacClintock, Paul, "Submerged Valleys on Continental 
Slopes and Changes of Sea Level", (Science, v. 83, no. 2153, 
PP• 3~2-334, April 3, 1936). 

6, Hull, E., "The Sub-Oceanic Physiography of the lforth Atlantic Ocean" 
(London 1912. blso Royal Geographic Journal, v. 13, pp. 
285-289, 1899, also Victorin Insti~~te, 1~98-1908) 

7. Shepard, Francis P., (Geographic Review, v. 23, pp. 77-89, 1933· also 
· .American Geophysical Union, Tr~nsactions, 1933·and 1935) 

B. 

9. 

"Submerged.Valleys on.Continental· Slopes and Changes of Sea 1 

Level", (Science, v. 83, no. 2165, pp.t 620-621, June 
~.~~). i . 

"The Underlying Cnuses of Submarine Canyons" {National 
Academy of Science, Proceedinbs, v. 22, no. 8, pp. 496-
501, 5 fig., August, 1936) 

10. Spencer, J. W,, (Geolobical Society of .Americn, Bulletin, v, 14, 
pp. 207-226, 1903) 

11. Stepanov, P. T., "Useful Minerals of tho lforth U. S. S. R," (v. 1, 
Geology, Moscow, 1935. in Russian) 

12. Uphnm, W. (American Geologi~t! v. 10, P!'• 222-223, 1892) 

.. 
I 

THE MAMM.ALS .AND LIFE ZONES OF OREGON - Vernon Bailey· - Government Print-
ing Office, 416 p., 75¢· A study of the mammalian life in a reg1on hitherto 
not well covered from the zoological point of view, Mr. Bailey is of course 
eminently qualified to spook with a;u.thority on.both the systematics and the 
distribution of mammals, particularly the mmnrna] s of the West. . . . 
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LAST CALL I DINNER is SERVED JN .. THE DINING -CAR! • 

!!!HE DATE - February al, 1937, , . . . ; 
. .,.,, . 

'· . ' 
THE PLACE - Congress Hotel, Portland, Oregon. 

THE TIME '" 6:15 P.11, ~ 1. , I 

' ' 

~·· "' 

: ! 

THE DRESS - Informal,.- (Ladies with fo'rmal dresses wonit be bounc~·d.) 
- ' • ' : t I ' ,'• 

,· ,I, 

', 

~ r • • • ·r • - 1 · ~ •. 
THE OCCASION - The second anmial meeting and banquet 'of the Geological Society . . ' . 

• • · r. ~ 

of the Oregon Country. 
.. '\~' .,• ' ·'· - • , I ·~ , , •' • I ' . ~ .. ' -

ILLUSTRATDJ? PROGRAM.-. R, E, McKenzie is head of a committee tha~ is preparing 
' ' 

a rotoprinted (not mimeographed) program embellished with photogrjlphB_ 
,· .. . .. · ' -: · .... r · , .. " - ~ . :. " t.:~. :1 · • - J • • • • 

s~owing,high spo,ts,in the·business ·and plea.sure of tho Sociaty during 
• , '' ~ , , ti ~· I 

tho past yoa:r. This unique progrem will serve _no~ only as _a valuable. 
.... .. .··· .. r: ·.· .. ,..... ,~·-

souven.ir qf the llJElBting, but also aa ·a pictorial .resume of our second 
·.-t' • ·, .. -· • 

year's activity. 
. .. ; . . ·.• .... ;~ 

' : .•' • • • • ·.., ,._ I 

ADDRESS BY .RETIRING PRESIDENT - .A. brie'f .t::ilk .by C, D. Phillips, our second 

president, who has worked untiringly in. the inter'cst of the' Society 
. ' . . ' . . . . . :. : . '·' : . -

during th~ 'year 'novr closing. !.l~be;s" owe him tho ho.no'i· o'f -attending the 

meeting: en maeeo, if only "to acknowledge sppreciat:l.oh' for.his Unselfish 

' ' 
- • - • ·1 ·: •, • • .. ... :-. ~' .. ~:.:. .• :-~.·~ 

services. .. t 
, . • •l, . I I : '·. 

ADDRESS BY INCOMING PRESlDENT - A few words frotn our now pl'esident, ·"You,·· . ' .. 
will want to hear what he has to sa:/ iibout prospects for tho year ahoad 

' • r • :,: ,(' • : ·' • : ,. '• : • • ~ • • • • • • 

of us, I • '.~, 

.. 

.. 

' • J 

.. f 

MUSICAL 'li!4LTS - !.!embers of our o.m Society m.11. wake the' sleeping' iyre ~d· .: ) 

invoke the spirit of Orpheus for our pleasure. By special request of 
-

music lovers, Rey Treo.eher Will }IQ! pley Schu.'bert•s ',flThe-Biie" on his_. . - -· •, -

violin. · _ · l _I ·• ·, .' • 

.)•·.:~·:· 

GEOLOGIC.AL ADVENTURING - . We mll ho.ve with us on tI1is· occo.sion, ·Dr. Francois 

de Tra;iperocc:rue, visiting lecture7 on-- geology ·at Edinburgh University, 

'· -· 

f : 

-· . . 



r '. 

citizen of the world a..~d accomplished lineuist, Pursuit of his specialty, 

the petrology of igneous rocks, has brougnt him to the Pacific Northwest, 

where some of the greatest lava fields in the world are found. He has 

been persuaded to apealc to us on "Travels and Adventures of a Geologist". 

We can mal1e a good impression on this distinguished visitor_ if members 
•'' 

will attend this dinner in full force, 
-~ .... ',. ': . 

LIMERICKS - You can read your own geological limerick, or halid it to K, N, 

~ Phillips if you prefer. Geological prizes awarded for the best ones 

submitted. '•. 

MOUNT KAT!.\AI, AND THE VALLEY OF TEN THOUSAND SMOKES - This will be the high 

spot of the program. Frank I, Jot:ies, Portland ph~togrupher and member 

of our Society, will show natural-color and black-and-white photographs 

of volcanic phenolllBila in the Katmai region, Alaska, and will lecture on 

its recen~ v..c_lcanic_ h~sto;:_Y.:. .. ~· --~,ci:,:s .i.:i~:i~ •• o.:: t._h_:,_ ;~ry _r:w .:".:n:~. - r 
can speak with authority on this area from persottllexporionco. He hns 

gone to considerable trouble and some expense to increase the_~ighting 

capacity of his fine projector for this occasion, so thnt the pictures 

will show up better than ever before. DON'T MISS THIS EVENT 111 

RESERVATIONS - Reservations must be made in order that the committee can 

advise the hotel management of the number expected to attend, Mrs. 

AmzaEarr, 5417 S.E. 99th Avenue (Sunset 4081), is in charge of rogistra.-

tions. At this writing it appears thut it 11ill not be necessary to 

reserve seating space, as suggested earlie:i;-; t,here_ will be plenty of _ 

good seats, 

EE ON TIME - the folowing limerick is dedicated to the man who fails to heed 

this 1mrning: 

---- is usually late, 
Ho came in tonight at ei[ht - eight, 

Eut, sad to relate, 
We•re unable to'state 

What he and hi,s tote-a.-tote ate at eight-ei,;ht, 
• K.N.P. 
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. . 
THE GEOLOGIC.AL NEWS LETTER 

, •• .,, r ,. ... .. • • , , •., • • . 
· · · Official "Bulletin · ·· - -· 

--"' ' · of the, · ' 
' ... ~ , .... .. . ~ . 

GEOLOGIC.AL SOCIETY OF THE OREGON COUNTRY 

Vol, 3 - No· 5 Portland. Oregon · March 10. 1937 

Edwin T. Hodge, Editor :Raymond L, :Baldwin, :Business Manager 
2915 N. W, Luray Terrace, 

Portlan~, Oregon, :· ·. 
· 2725 N.·E, 5(lth Avenue, 
· ' :· · Portland; Oregon. 

~· .~· . 
OFFICERS 

,, : : " EXECUTIVE :BO.Allll 

A. D, Vance, Pres,, 5516 N,E,Rodney Avenue 
.l. C, Jones, Vice Pres,, 264o S, W, Patton Road ,. 
Lillian Neff, Sec,, 337 S, W. Oak St, . AT 2666 . " 
Mabel Smith, Treas. , 1350 Flavel St. - SE 0316 

E, T, Hodge 

'!{ ••• 

LECTURES 

_ .cr .. :o. Phillips 
TracY Wade 
Kenneth Phillips 

- . - . . . . 

March 12,1937(Friday)- Mr, Eldon :Brickell,. the local representative of, and through 
" · the·· courtesy of, the Victor Animatograph corporation of 

Davenport, Iowa, and the Erpi Pictures Corporation of New 
·' Yo-tk,''will show three reels of education geological pictures 

with sound. ~ The -reels include "Geological Work of Ice", 
: ·"Mountain :Building" and"Volcanoes in Action•. Those mem-
'. bars who viewed the pictures in the Public Library about a 

· · :yea:r ago, will rolll3mber that those pictures are of unusual 
'·interest, 'A la:rge a.ttendli.nce 'is anticipated, · 

March 26,1937(Friday)- Dr. Donald :B, Lawrence of Hood River will address the mem
bers of the Society on the subject of "The Submerged Forest 
of the Columbia Gorgo". Dr, Lawrence has made e~tonsivo 
studies of tho phenomena.. The Society recently made a field 
trip to the vicinity of t~e Submerged Forest, and the address 

: ", - ·of Dr.· Lawrence is very· timely for the explanation of the 
" ·" huge -slide' 6±' material which c'aused the Dnm of the Gods and 

. · the Submerged Forest. · 
April 9,1937(Friday)-· Mr. Cle.ire P. Holdredge, a member of the Society, und a 

·professional geblogist of considerable reputation, will 
" address the regular meeting on "The Complete Geological 

Picture of :Bonneville Datn", Mr, Holdredge has been acting' 
Geologist for the U. S. Engineers during the period of con
struction and is well equiped to give a full resume of his 
findings, Those who have heard Mr, Holdredge before know 
that he is in able lecturer,·· 

"-

March 2l,1937(Sunday)- McMinnville ~Willamina~ Dallas & J\lllity 
Leader: Wessley Paulsen,· 

' 
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G 3liap. ELEMENTS OF P.ilLIDNTOLOGYi Thfrd termj 2 henird1 
An introductory study of the more common types of invertebrate fpssils, in

cluding forms occuring commonly at localities' in the Northwest. 
•. . . . . 

Dean Packard. 
Tuesday, 7:15, room 104, -- ..... M. ·-. I 

• • • ••• - • ~- 1" ••••• 

" - - - - -
G 352p. GEOLOGY OF CREGO~. : Thi~d'. teriii 2 hours. 

Affords opportuni t;y., to 'obtain a general knowledge· of the geology of the 
state without having to meet the technical requirements :l:n!posed on a professional 
geology major. Of: interest to a student majoring in general s~ience and especially 
useful to one expecting to teach general science. 

' ... 
Professor Hodge. 

Wednesday, 7:15, room 110. 

.. . .. 

·.. , ·:. 
.. . ,' ... 

• I• •' 

.. 

' ~. '.: ,•. - - - - -

'· .. 

THE MILLS OF GOD GRIND SLOWLY 

If it weEnot.,fo~·:the. reference. to' the' nprCip(>~·ed .. Multzlomah Court House", the 
following oditori,U.. might,have.been't~en from_any.of tho'local daily newspapers 
during tho past .BUIIlller without cailliing. surprisod"conmient." It is' however, 0. 

clipping pasted in the.scrap book of Widdon & Lewis in 1893. At that time this 
firm prepared the plans and was slipervising tho constniction of the present City 
Hall. It is also Qf interest to note that. twenty years earlier than tho follow-
ing edi tori!'ll Thomas Condon, tho patron saint of al1 Oregon i;eologists, was appo in
ted State Geologist with the 'meager. salary of $1,000 per yeri:i-, ·Truly thli mills of 
God i;ri~ slo11ly. Let us hoi:e that they will grin_d exceedingly fine. 

. . . 
Geoloe:v i,n Oregon will prove more int~resting &id instructive thnn in almost 

any other state in the Union. MonY of the rock formations in the state have a 
high commercial vclue, and there are few lec¥;es but a.'re somewhere exposed so as 
to becomea.ccossible to the quarrymen,'. It.is D. remarkable fact, indeed, that 11i th 
our vast n.nd valuablEl. resources in ,b)lilding stone, at As!:lland, at Ro.seburg, at 
Forest Grove, o.t Albany, at Union, !U.ong the C'olumbia Ri:ver,' in fact in nearly 
every portion of the sto.te, we are still shipping in stone from other states, some 
of it from a great disto.nc~, fo~ practically all our.large buildings now being 
erected. The chief difficulty would. e;ppoar to be in the fact that our mineral 
resources ho.ve never been scientifically iiwestigated, and hence we have no 
authoritative reports bqaring.on ~he quality, quantity or accessibility of our 
building stone. It is left to individual effort to gather up by personal invcstiw 
gation facts which in other states are placed by'the government where they soon 
become the property of all the people •.. Rock a."ld mineral deposits, unlike the other 
natural resourc:es, are not apparent to ordinary observation, and even when a hur
ried tour of investigation .,is. mad!! by pr9spoc~ive. builders, as was done by the 
county officials and the architect of the propoQed l,!ultnomah county court house, 
the result cannot possibly be satisfactory, Besides, business men have not the 
time nor disposition to make tours of ;i.nv1:stigo.tion in order to examine material. 

--1-0-
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I 
The state should do this for them. She should examine all the rock formations 
within heroorders, and !:we prepared· a scientific geological report on the same, 
It is understood that a bill-has· been Teported to the legislature at Salem this 
session providing for the ·appointl'1ent of a state geologist, Such a measure 
should moot with tho oarnes t approval of every oi tizen of Oregon, for it will 
do for her what it has already done for Washington, that is, assist matoriolly 
in opening her quarries and mines, and developing her mineral resources, 

. . ~ :1 . :: . ··: ' . 

' . ,: - , ·. . . . < - "" .. . 
MINERAL SPECIMENS: HOW TO IDENTIFY THEM 

(U, S. _Daily News) ... 
WHERE CAN INFORl.!.A"TION. CONCERNING MINERALS BE OBTAINED? 

One of the most important sources is the United States Bureau of Mines, 
Many States have go_vorn.'l!ental buroOJJ.li which'will identify minerals found by 
residents of the State, in most cases without charge, If on assay is made, a 
small fee may be asked, · ' · · · 

Tho Bureau of Mines, alt~ough its policy is not to duplicate the services 
by State bureaus, will furnish information about prospective markets for minerals 
and will identify mineral samples, · 

Inspection by tho Bu.reciu is confined to simple optical and chemical tests, ' 
This usually is sufficient to show whether the material has commercial possibili

~ tics, or a.t least whether tho expqnse of an ass:iy is warra.'1ted. 
~ ,. ~ ..... • •• 1' .......... • • 1 - - ,., .. "' .,.._ ~-- - ... -- ~ ... ·--·~·..,_- - ~~ .. , ..... 

• • (' 1 ' ~ f 

Tho United Sta.toe ·GE!ologiccl Survey and the Smithsonian Institution both 
undert1lke ta make sir.iple tests of cinoral specioons as a public service, However, 
it is the policy of all the Government bureaus not to conflict with the work done 
by corhmercinl concerns; therefore they refuse service on large quantities of speci
oons submitted by mineral doolers, r.lining engineers, or well drillers. Such work 
Should bo Sent to COI:ll:lercial ass:iy offices,• . 

A list of public laboratories which Ill!lke mineral assays and indentify speci
mens is given in the free Information Circular No, 6597 which may be obtained by 
writi;ng to tho Bureau of Minos,· 

Tho Director of the Uni tod States Mint has announced that assays of ores 
will be mde at the Uni tad States a.ssay offices at Seattle, Wash., and the 
United States oints at Denver, Colorado, and New Orleans, Louisiana, at these 
charges; Gold $1; Silver, $1; Lead, $1.50; Zinc, $2; Copper $2, Remittonce 
)lhould ilccer.IJ.X'-•"t' the order end should ·be in cash or by rooney order, not personal 
chock. - _ .t , - .: : ,t~- ~ .. ~ ~ ~"' 1' 

j • ' f • ' • ' . - ... - - -
R,ABE ORE DISCOVERED 

· _(Oregonian Aug. 8, 1936) 

TROY, Idaho, July 31 (AP) - T, F, Seidenschwarz, Spokane c1n1ng engineer, 
reported the production of beryllium ore froc tho Muscovite Dica xnine. Ho said 
the cinerol was discovered in_ work that proceeded secretly for three years. 



BARTH~UAXE I.NVF:STIGATION IN CALIFORNIA 1934-1935 United States Department 
of CoromAirce, Coast.and Geodetic Survey - Special Publication No. 201 - Supt. 
of Documents - Price 35 cents 231 pa<!;eB, 124 figures - 1936. 

INSTRUMENTS -

Previous studies which were mad~ of earth vibrations and their effect on 
buildings were made on structures accelerated by a wind force, which as a rule, 
has an appreciable as weli' as a varying time interval between maximum and 
minimum value.' : ' · 

This project undertook to develop stong motion instruments to record the 
acceleration and displacement in short periods of time. The instruments which 
were developed are known as the Accelerogr!qlh and Displacement meter. 

. ' 

The Accelerograph, like the seismograph, uses the principal of three com
ponon ts set at right angles to one another. Tho instruinent is normally at rest 
and is put in full operation in 0.2 second by an electrically operated pendulum 
starter. . ·· 

The Accelerometer is used to measure ground acceleration and to obtain 
ground displacement. 

Displacement meters while fundamentally the same as the Accelerographs . ' 
have a different.pendulum and starting device.· . - ~ -
....._ ~th'-the'l\c'ee'tti'rogretrib:'tmd Disp:tacement meters·nre wired.' together fl· that 
both operate simultaneously furnishing a cooposito rec~rd of the earthquake 
acii~ity. · 

Another instrument, the. Tilt meter, which has been in use in Japan, for 
a number of years was used to J:lElasure the 8).]0U.~t of tilt in a section of the 
earth under investiGation. It has been noted in Japan, that preceding an 
earthquuke a pronounced earth tilt appears in the vicinity of the faulting 
structure. 

The filt meters in use in this country are based on the principal of 
interferooe~ry •. .Anobjection 'to their use is that meteorological changes have 
had an appreciable effect on their operation rendering their records at tirJes 
worthless, · · .' 

Tho Seismographs tho.t iJero used are of the pendulum type. They men.au.fa 
the ground motion during an earthquake. A difficulty that has not bean ovor.:. 
come with seismographical instruments is that instrw:ients of different sensi
tivity are required at a-given station in order that a full record is obtpin
able. Both a strong and weak motion instrunent is necessary to get a cor:iplete 
picture of an earthquake wave. Some earthquDlces occur slowly while others 
reach naximum value in a very short period of time. .An instrur:ient capable of 
recordinc, slow motion is entirely inadequate to record sudden and fast uotion, 
The period of the pendulur:i is the detertlining factor in these several cases. 
Shott period pendulums accentuate short period waves and long period penduluns 
accentuate long period waves, 

The ratio of the r.10tion of the pendulur:i to that of the ground is called 
the maenification factor of the instrur:ient. These factors are the key to 
seismographic analysis. 



- HISTORICAL -

Prior to·1925 Seismological data waa-collected by the U, S. Weather 
llureau. In the yeiµ- of 1925 this work was transferred to the Coast and Geo
detic Survey wl_lo 'have been responsible for it to the present tirae. 

• • • ?. • •,' I 

In 1929 post card questionaires were sent to each Postoaster in tho state 
of California with instructions to report each shock felt in their area, noting 
the proper answers to thc'questions on tho reverse side of the card. 
• ., :,. f' r -: •' • .:. • " ' ; 1 ~ .• 'J ~. ~-· • ' : , j J • . 

Cooperation was' also obtained•froo Public Service Coopanies who furnished 
infomation reports. During the period 1929 to Mey 15, · 1935 approxioa.toly 
11,500 reports have been received, indicating the extreLlB interest Californians 
have in this oatter. •· · 

J 

It is interesti~'to note that between l!pril l, 1933 and .Aprill, 19)4 
there were 85 shocks recorded by seisoographe in the state of California. Only 
16 of these were reported-t1· lnioan agencies. The reason for this difference 
is explained by the fact that the seisJ:JOgraph being extreoely sensitive will 
record shocks that can not be preceived by hunan agencies. The value of t:he 
data nevertheless'eamiot be ovor-estioated, especially by the Engineer, In
surance Rater, o'r 'Builder. · 

. - VIllRATION OBSERVATIONS -
" ... 

Considerable study has been given in California to the building of earth
quake resistant structures, S9oe of the factors which enter into the study of 
building vibration are·cass, rigiC;l.ty, variation of height, subsurfa.ce naterial, 

:too.\e·fio:r~bofiposing"'the"·structure,•the natural 'Period of, the--&tru<:tur6"~d the 
height to width ratio, · It is pointed out in tho studies that where the height 
·to width ratio of a building is less that 3, shear distortions predor.tlnate. 
This seeos 'Ila be true of oa:ny of the Pacific Coast lluildines. · 

Vibration'observatidns were ca.de on 212·buildings in California and froo 
the data collected it is shown that the aoplitude of vibration at a eiven level 
is proportional to the elevation of thD.t level, i,o. the period is a linear 
function.of the height • .An'investigation of the vibration effects on 37 water 
towers was also nade. These studies were 03de on full as well as eupty tanks. 
The study included the ·effect of full and slack tie rod tension.and their effect 
on eqpty, seoi-full nnd full tanks with respect to periods of vibration, In 
the study of artificially vibrated tank towers it is interesting to note that 
two distinct systeos of vibration exist - one, the oo.terial cooposing the nass 
and the other,-the'water in the tank. In other words a coupling vibrating 
systeo is established dlle to the difference in the oass of the two r.iaterials; 
the structure and the water, The resultant of these tw~ r:iass vibr~tions pro
duces a vibration having the shape of an elongated ~llipse, The _sizQ of.the 
ellipse varying with the eoount'of water in the tank, other faG:tors reoaining 
unchaneed. 

Froo. these tests it is shown that the tracins has a definite effect upon 
· the vibratiilG period, also the degree of ti,:;htei\.ing of the tie rods has a 

likewise effect on tho period of vibration. 

Another factor that enters uaterially into the picture is the condition 
of the ground upon which the structure rests, whether Olide or natural rock and 
the geolot:ical foroo.tion of the ior:ledio.te ·surrounding area. 



.. Vibration measurements were also made on numerous bridge structures 
.. including s·ome· of the piers of the uncompleted San Francisco-Oakland and the 

Golden Gate Bridges. The results of these tests in conjunction with further 
tests as 'the piers are loaded and the bridges completed will furnish valuable 
data. 

In .. San Francisco numerous ground vibration tests were made to determine 
the ground per~~d caused P:{ street· 'Craffic. :, It was found that two dominant · 
frequencies were outstanding, one of approximately 12 and another of approxi
'mately 4o cycles per ·second. 

• ~. • ·~ '" ' _' ',;'I ' • '•' 

;, ' ,.. : ': . . - VIBRATION STUDIES 

The analysis of vibration diagrams is a difficult' problem and requires 
mu?h _te<l,ious effor't." .Ji. oonsiderable !llllOunt of misinterpretation may result 
from an analysis made by an inexperienced analyzer. . .: .. ~ . . 

·· The resultant curves that are obtained on vibration tests are usually of 
.. a complex naturo- containing harmonic coupcnents, variations in' amplitude and 

period. These may be the !l'esul t of <iXteruneous causes, nqt always evident 
or easy to ascertain, · 

The aid of a Harmonic Analyzer becomes of considerable value in the inter-
protatio~. of those complex diagrams. · 

... • .. 
~< _.µ •.. ~~ .,_ .. .;_.,..::.:: .;.~~:_~U,!!'D!~G-~~?~?NP,_~~B~;9~.: ""'' ~· •-v·-•"' .. ~--~~. 

I . -· . , ~ · ··· .7 i · \~· . , . . . ": · ., 
• .A portable vibrator unit was constructed at the Stcinford University with 

. two unbalanced flywheels geared .together and rotating in opposite directions, 
revolving at a speed of.approximately 600 revolutions per minute. 

• ~. • I ' ; ' ., 

With.this apparatus buildings with periods of 1.33 seconds could be exicted 
for study purposes::. · · 

The tests ··are' "made by bringing the machine to full ~peed then removing 
. the driving unit 'and allowing the machine to gradually come to rest, the 
· vibrograms being ·tliken during the period of decreasing speed of rotation of 
the vibrator, The machine is used for producing vibrations in buildings, on 
dams and on the ground • 

. . For recording vibrations suitable vibration meters are placed in the 
vicinity, These meters hairo a high,ma,gnification factor in order to obtain 
suitable vibrograms, 

• : > " ~. • . 
.A considerable amount of information concerning the dynamic behavior of 

structures has been obtained with the aid of the above machine • 

.A discription of forced vibration tests were made at the ~allowing places 
on thii ~espective structures: 

.. 
Palo .Al to -
Woodside 
Pasadena -
San Gabrial 

. ' 

Building 
Searsville Dam 
Bridge and Bedrock 
Dam 



', 

Los Angeles 
San Jose 
San Francisco
Mare Island -

- - . - Building 
Building 
Rocky hill with ·some loose sand. 

- - - Dre'dger filled grom_id and causeway. 

- EARTHQ,UAKE DAMAGE TO TYPE III BUILDINGS IN LONG BEACH -

Long Beach, California was severely damaged on March 10, 1933· Following 
this catastrophe an investigation was made of type I:E°I buildings. ·· 

' ·,,::. '', .. ~( ' ~"' ·'"' 
Type III buildings are classified as tli.d~e ~i"o;din~ mason~y construction, 

the exterior being wood, interior wood, steel or masonry. 

' 
Practically all t;ype III buildings investigated were of brick construction. 

'' 

It was :frllund that the damage to this ciass bf ~tructure when located on 
softer and more recently deposited ground where the ground-water level was 2 to 
10 feet, was less than that to buildings of the same class on older or firmer · 
ground where the water level was gr!lo.ter.. :pamage. on higher ground was greater 
than that on lower ground near 1;he ocean beach, .. 

. . 
The study also brought out the,fo.crt that there was less aa.·nnge to buildings 

located adjacent to one another thaii there was to buildings standing by themselves. 
This being obvious 'due.to the increa.sed rigidity and increased mass that a number 
of buildings adjacent to one another have over a simple structure. J\lso tho free 
period of vibration of a largo mass is diffe,ront from that of a small mass. The 
nodal point of vibration.of tho latter Ill8Y oasily be within tho range of that of 
most earthquakes resulting in severq damaeo •. 

It is also to be· noted that the amount of deJJJDge decreased with the number 
of stories involved in the particular buildin&• No s~tisfactory explanation for 
this has been given. . . . .. . 

PERI.ODS OF GROUND MOTION IN SOUT!'.Eali CALIFORIUA E.ARTHQ,UAKES 

The natural period of microseisms are kaown to vary in different localities 
al.though the cause of the artificial vibrations ere the sOJJlO. The natural period 
of earth vibrations are of especiel interest to engineers in building construction 
projects, · 

It has been pointed out that the free period of ?uildings should be different 
from the free period of the ground upon which they rest~ . The' difference in the 
free period of e:round IlXltion is due to the vibration in strata in 'the several sec
tions considered • 

.An analysis of many seismograms taken in the state 'of California by the various 
recording stations seems to indicate that the vertical components of 'the eround 
movement show m~e clearly tho short periods than they do the' horizontal components. 
The ~atter indicate a larger number of waves with periods of from 1,0 to 1.2 seconds 
duratfon. · 

'· 



In the study of the probable relation of period to distance it is shown that 
the range of periods belonging to a certain distance is very narrow, Also cer
tain periods as 0.5 to o.6 second and 1.0 fo i.g seconds prevail at certain dis
tances at all-stations investigated. ·These' data indicate the range of periods 
that prevail at the locality where the records were ma.de. They are of extreme 
importance to the building engineer in the particular locality, they show the 
periods most d!lngerous to buildings, therefore buildings in these localities ' 
should not have free periods in these ranges. 

· It is thought that the above periods represent the natural periods_ of. two 
sub-surface leyers - a thin layer having a period of 0.5 seconds and a thick 
layer having a period of·l.l seconds. . ' 

Earthqunko waves have periods from a fraction of o. second to. a half-minu:te 
or more. Those of long wave length seem to be connected with large block move
ments. it is thought that the waves in traveling through the earth's crust change 
their periods due probably to the difference in viscosity of the material through 
which they travel. It is also thought that"different material throug~ which the 
uaves are propagated nre acted upon in o. different rncnner depending upon their 
period ui th respect to absorption of energy; the shorter waves undergoing more, 
and the longer waves ~ess absorption. ' 

- THlil FOUR UNIT PORT.ABLE SEISMOGRAPH -

A neu form of electromagnetic· seismograph is described by the a)l.thors. This 
instrument consists of four portable electrolilQglletic seismometers arranbed to 
record simultaneously on a single.moving film. It con also be used for recording 
eimulta.neouely, grounp, movements at four separate points. ; : 

'tr"f'I..~-..;- f~~·-,:r .... .... ~. ·f ~~ I,...., ..... ,,.~ ...... .... t,.- .. ~ , ', ..... :- ..... ~·" - ....... , ,. ......... T 
' • ' .., t , • ' ' ..,. r ;:. ,... "";•-J.'. ~ 

- GEODETIC WORK IN EARTHQ,U.Al\E REGIONS IN CALIFORNIA -
' . 

A description is eiven of the location of arcs of triangulations that were 
made in recent years in the state of California and a. list of lines of levels that 
were run during tho perfod of 1933 and 1934, 

Reviewed by - J. Wimmer. 

MANY INTERESTING TRIPS FOR 1937 

Many interesting trips have been sUggested to the Exploration Committee for 
the coming season. A schedule of these trips will be released as soon all. trip 
leader 1s time can be fitted to calendar dates. Just to whet the appetite of 
Society members, we are submitting a few ~f the suggested caravans. 

Tho much discussed Tenino mounds will l;e studied under the leadership of 
Ray Treasher. Dr. Earl L. Packard, Dean of the School of Science at Oregon State 
College has invited us to Corvallis for another get-together dinner, lecture and 
field trip. Clo.ire Holdredge will conduct a tour of the lower Columbia River. 
Robert A. Layfield will lead the Society on a trip to the Saddle Mountain State 
Park. Dr. Thomas P. Tho.yer will take us into the wilds of the North Santirun River; 
Mr. Phil Brogan has extended us an invitation to visit that very interesting local
ity known as the "Playground for Red-Blooded .Americans n - Bend. And in case that 
Clarence Phillips leads us too hot a chase along the lower Clackamas River, J. c. 
Stevens has agreed to take us up to the Klickitat River wbere we may cool our feet 
at the "dry ice"well. For the present let us say that the following three-day 
week endA:ehould be kept open:-May 29,30,31; July 3,4,5: end Sept. 4,5,6,· Also 
be expecting a C!l!llping trip or a tour e.f at leaat on11 week duration. 

-·:ti- H. B. Scbminky, Chairman 



.· 

SFRUCE' IN' THE llESTEBN MIOCENE 
By Gebrge F, Be~ 

Science Department" Washington State· Normal School, Ellensburg, Washington 
: \From Northwest Science' of November,1936) 

One of the real surprises in store for us a• we began to section specimens 
of petrified wood from the Vantage and certain other horizons in Central nash
ington, was the prevalence of' a spruce' type hardly hinted at in the leaf lists 
as published for the' various· sediments of Yakima. ti~ (upper miocenc?),l) 

ti • • • • • • • • 1 • n ,' 'J j:!'~ I · ., .., , _. ,, .. ._ ., 

Influenced by the redwoo'd and red~vood border forests which Dr. Chaney has 
reconstructed for the Mid:.T'e'r'tlarY or- this i;;eneral rcgion(2lwe felt obligated to 
exhaust all possibility of'puttih'g' many or most of these generalized spruce woods, 
Pieceoxylon to the pillellbotanist, ·into· the modern genus Pseudotsuga (Douglas fir). 
This effort has at length been· abbhdoned and we are now in a position to contend 
that mat of the log·s· 'involved' are· ih' fact spruce (Picea), that o. small fraction 
of theo undoubtedly rep·rosen't tamarack' {:Lerix) · ond that an insignificant per cent 
at best con be referre"d. to· 'the' genus"Pseudo tsuga (Douglas fir). To support this 
virtual exclusion of the ·Douglas fir we point to the consistent absence of spirals 
in even the best preserved specii:liins', al though ghoat spir8.ls such as occur in the 
taoo.rack arc found in certain reddish woods. In given horizons such as the Van
tage, spruce types attain a dor:rl.nance o.pproachinr, fifty percent, and one is 
imr.iediately challenged to defend his doter1.1ination of this GEJnus in the face of 

·tho spruce-less leaf lists cif the old.er poleob.ota.-iists. . . . . . ' .·. . . . 
In view of this un~uspectod do1:iin:i.;t 'spr'Uce. eler:10:1t ond other discrepanci.es

the question arises as to the advisability of includinG the La~ah or ony ptrictly 
Yakima flora (whether based upon folia:;e" or wood) in Dr. Cha.'ley' s Mascall flora( 3) 
When Dr. Chaney described this flora as of oak-r.iadrono character, a forest type 
now found olon;; the redwood borders' of California, no one had conceived of the 
lowland swru.w forests which succeeded each other out upon the oonotonously flat 
lava flows of the Ylkima ssriss, nol' had there been visualized the sooewhat 
diffor·ent 'llWOL'.Ip and lowland forests which undoubtedly followed the old estab-. 
lished water courses up into the hinterland. It seoos necessary, therefore, to 
revise and enlar{;e upon Dr. Chi:inoy• s Mascall type forest or to deny its wide
spread application to tho 'Pacific Coast Inland Basin, 

Cor;iparinc, as best we nay, our Ginlr.e.;o series of dooinant genera with those 
of Dr. C!uiney•s Maecall wo obtain a ne5ativo result with the implication that rrny 
fo'rest of strictly Mascall· charncter in Central Washington durin;-; Yaldoo. til:!O J:IUSt 
have confined itself to hiGher altitudes. On page 35 Dr. Chaney lists eleven 
types as douinant in the llla.scall flora. We o;ive ther.1 in his order of dooinance 
with the nuober followinr, indicating the riuik we can allow each in our Ginkgo 
forests. Following is a list of the dooinant Ginkgo genera with Dr. Chaney's 
Mascall standing included.(4) 

-. 
1. 
2. 

~: 
5. 
6. 
1: 

,' 

, MASC.ALL FOREST, · · --~· 

Uobre11UJ.a.ria (California Laurel. •••••• o 
Platanus ( sycaoo re) •••••• :-.•.••.••.•••• 11 
Ulr.nJ.S ( elc) •••• : ~ •••• ~ •••..••••.•••• • • •. 3 
SequoiaJredwood) ••••••....• ·.·.: ., •.•••• 8 
Aescul us (buckeye) ............ ; • • • • • .. • 0 
Alnus ( al d0r) . •.•.•.••.• , ..•• ·• . . • • • • • • • 0 
Populus (cottonwood) ......... .-: ......... 0 
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... 
1 

' ' 

S, Jugiana (walnut) .................. 5 
9. Que:rcus (oak) ........ : • •.......... 4 

10, Acer (maple). • • • • • • • • • • . . • • . • • . . • • 7 
11: Pasania .<?) (tanbark oalc) (7 ~ .. : •• o(?) 

. GI~GO FORESTS 

1. Picea (~p~~e).:: .. ; ... ~ .. · ... ~ .. ;. 0 
. 2. Taxo~ium ( swalllJ? cypress),. .':.. • .. • 0 
3,' Ulmus (el~) •••••••••• · ••.•••••••. • ', 3 
4, Quercus (red and white oalc) ••••••• 9 
5. Juglans ( w·ainu t) .• .,. . . . . . • . . . • • • . • 8 
6, Li quid.am (red gum)....... • • . • . • • • • 0 
7. Acer (maple),, •••••••••••••.•••••• 10 
S. Sequoia ( redwoc>d) ................. 4 
9, Nyssa (tupelo) •• , •••••••••••.•• ~·· 0 

10. Fraxinus (a.sh) ....•........... :; •• · 0 
11. Platanus (sycamore) .. ..•.. ; . • . • • . • 2 

Al! for the four ~ast types in our petrified forest list there remains the 
possibility that several exotic trees deserve recognition in a list of eleven 
dominants, At least there is no certainty of IlU!lXlrical cominance beyond the first 
seven in the list. 

It is not au, argument that the Ginkgo types above occur together in a re
stricted forest community. In fact the petrified spruces and 1'Wamp cypresses rare
ly occur in i~diato proximity, as for instance in the Ronson, a prostrate forest, 
an assemblage otherwise anomalous in that el.ID gives way to sycamore as a conspicu-

. 'eu8''el.~nt nnd red ~gum enjoys ·a marked dominance -among the hardwoods •. There is 
no assurance in a prostrate forest that the Various included logs ho,ve 

0

be'en rafted 
in from and identical altitude or setting. 

Once we had accepted spruce as a dominont member of our Ginkgo series of for
ests we were ready to consider the circuinstances und~r which it mey have flourished, 
Our attention was first given to the spruce as a high altitude element in company 
with such other conifers as hemlock, fir and pine, !rhis possibility ~as given up 
when careful search yielded but the merest traces of the three other conifers 
named.. .. 

After recognition of the ''pillow lavas" in which the logs are consistently 
buried(5), we were well on the way to accept the spruce as a SWEJlll.P element. Fur-

. ther, it beco.me necessary to review llll so-called red.vrood Gpecimens and demonstrate 
that each was n~t in'.fact Bw(l)Illl· c;roress--the foliage and. woods cf these two fo~
sils are with extrema difficulty to be separated .... Finally we have come to tho 
conclusion that the dominant logs in the Ginkgo series represent BWS)llp and low
land types exclusively, and that this characteristic is reflected in certain of 
the associated leaf beds •. 

It will si.,mplify our problems to divide the original habitats of these domi
nant petrified .logs into .three distinct areas. (I J IThallovr overflowing lrikes which 
outlining .various stream courses nourished and knew typical Taxodium swamps. iii th 
this southern low altitude tree occiirred such fo.~iliar associates as white cedar, 
tupeio, water ash, E<tc, (II) 'Low c;radient partially da):Jmed (by lava) courses of 
these same ~~reams tlllpPO~~il)g_o.bo.ve the lava level such swamp trees as spruce, 
tama.ro.ck, .s.o.ft ma]le, rf!(l..~:i, white and red oo:k. (III) Rich lowlands back into 
the old pre-Yalcima land surface presenting to eacn annual flood such strealll 

' 
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border types a.s elu, walnut, unple, red nnd white onk. Tho net product of these 
three areas was an ll.Sse::iblaee of rooted border trees and open water rafts which 
waited in the epheneral lava lakes of the period for the next volcanic outburst. 
Here conditions were favorable for ·their entonb::icnt r:nd 11etrifaction • 

. 
One interior, awomp leaf bed has boen discovered in the Vantage orea--in fact, 

it lies imnediately beneath the Vont!ll;a assoubloga of logs, I~s apporent contrast 
with the Vantaee logs is certainly influenced by the fact that. the ov~rlying logs 
are derived ulnost exclusively fron zones two CJJ.d three as outlinged a'liove. 
Several Dareinal lakes; by which we nea.~ beds of sedinent~tion.(llong the border 
of the ColUZJ.bion (Yakir.J.a) lava flows, have been' studieO.: . .Anong. these o.re the Latah 
(6), Grand Coulee(?), Idoho(S) ~:nd several- floras.in.KittitS$ county which we have 
recently encountered. Several lea:f beds prorJ.ise to yield additional inforr.Jation 
relative to the nore upland forests of Yakina or near Yakioa tine: The Eagle 
Creek Flora( 9) 1 the E:j.lensburg Flora.( 10) and a new 'Kitti ta.s "bed. 17e reserve dis
cussion of these ·"floras for a future paper, 

In line with the acceptance of spruce as a swar:ip eleoont in the Pacific North
west Miocene is its consistent occurrence in all suites of Tertiary fossil woods 
which have cor:i.e to r:ry attention. No conifer is r.iore consistently associated with 
such types as Taxodiur.1 and cedar in what seeos to be quite genercJ.ly svmr:ip asseu
blaees, includill{; the.Eocene coal bearing horizons. Of special sig~ificance is 
the prevalence of spruce in the Chehalis woods quite certainly derived fron early 
Tertiary volcanics. Hero the hardwood associates are anythinc but for...iliar 
.Aoerica.n trees. This "petrified forest" contains r.iany eler:i.ents of interest and 
will be discussed at length in the future. ' 

_,,, ,.;.l. In s,ui:nnry, . ev:j,\].encf! g1;1there'1; in: tr·,~ ;petr~fi~d ~~rests of. 9entral W~hinc,ton. 
'·is conclusive that the spruce \7as a conspicuo:is oe::iber of low altitude '.lowland 

and swar:ip forests in YrJcir:i.a tir.ie. ~- Vii th it occurred dor.iino:nt genera now character
istic of the Atlantic section of North Ar:ierica. a.~d a. wide rane,e of subd.or.iinont 
types no\7 found else17here in the Northern Her.:isphere. It is likely that the 

'spruce flourished in areas outside the Y~iua. region and throUF,hout a larger por
tion of Tertiary tine.· 
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' llORBOl7ING MOVIES FROM UNCLE SAM 
(U, S. Daily, Ne~s). 

. . 
Is it possible to obtain r.iotion picture ~ilns frou the Governncnt for use of 

schools, civic orr;anizations or other non-profit agencies? 
" "" .- • .f' ' : 

• · An extensive assartnent of filns on a ~ide variety of ~~bjects is availabio 
fro!:\ Federal ll(;Oncios, No central agency distribu tee those filos but the United 
Statos Office of Education has cioc:pilod a list of the available filus which it will 
furnish upon request. Inquiries should bo addressed to the Uni tad States Office 

',of Ed.uc~tion, .~ashiDfton,. D •. C,_ . , 

ilthou;\h mst of the available pictUres are 
filos aro boine; distriQuted. 

\ I 
silent files a nunber of sound 

~ . . 
't ' ,l" < : ' ~ t' ... ... ' • ' • ... 4 

.. ~~-:.-:.:.'..;::.~ ... .i\i~lic6.tions_ for. riics ·ar10ufa.-~ ilrot to" the :felioral. ~~~es~wh1c~~\!1.Cltr1bilto 
-th~·· The filcs will be loaned f;ree;''witlf th$ cost pf tra,p.sportin..:; then to ond 

' ' I - .. ' ~ ,, 
fron Washington the only ~xpense to be bor:le ,by the user, · · . · · 

. • ' i ~ 

·· Lo.r&est collection of pictures is presented. by the Departoent of Agriculture. 
They caver livestock subjects, crops end crop diseases, 
insect pests, country life, hichlvays, faro eni:;ineering, 
inspection ~ervices, forestry, insects, crop CD.rketinc;, 

wild anirials and birds, 
fare. IJallaGenent, Federal 
neteorology, . . 

.A. series of filns 1iescribinG life in the Navy, travel scenes; enll naval 
operat'ians is distributed by the Navy. 

J The lluroau of RoclD.Ll.'.l.tion of' the Depart:.ient of Interior has 17 filos for 
·public use, ran.sine fror.i "JqJple Ti::ie on Yokioo. Project• to "SettlOmDnt on Federal 
Roclar:iation Projects". · 

Tho National Perk Service ho.a a nunber of covies shoivine; the wonders of the 'parks. 
Two .filns, "Land of Floi«ing Can,yons and s~bline Chas;JS," which is in colors, and 
"A Trip Throu,:;h the Lond of Flamnc; Canyons, n have proved exceptional:ly popular, 

. . 
Water power, eneineering, rnininf:; onci rJa.'lufncturinc, and first a.id aro 

covered by :Bureau of Mines pictures, Tho United Sta.tea Public Health Service 
ho.a filr~s on social hy,:;ieno ond heal th topics ..... 

• 

I 
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l.lcMINNVILLE - \'IILLA!..U!A - DALLAS & AMITY 
Field Trip - March 21st 

Leader - Wessley Paulsen 

Caravan will assemble at Junction of westside Pacific Highway (9917) ond 
Tillamook Highway (18). Those desiring tronsportation are requested to be at 
S. W. 6th & Yamhill not later.than 7:30 A.M. 

o.o 
17.2 
17.5 

20.0 

a5·0 
5.0 

72.0 

80.0 

Mile.11 
K 

" 
" 

" II 

" 
" 

.. ~ , .. , r ... 
Junction Point - Leave on highwcy 18 o.t 9:00 A._M.· · · ' 
Willomina . , V · ' • ·· • 

Willamina Cloy Products Co, plont. Seven different types of stro.ta 
are exposed in the clay pit, Leave 10:00 A,M, 
\7allaco Bridge - Junction Highway 22, Various geological struc
tural features to bo seen along the South Yamhill River leave 
ll:OO A.M. 
.Dallas - Lunch Leave 12:30 P.M, 
Oregon Portl3lld Cement Co. quarry. Interesting structural features 
of an old lrnd" aurfncc. :.n old. sea. cliff of F.ocono limestone ~hous 
hoodoos and balo.ncod rocks and ;ro.vo mo.de pot holes. Fossil shark 
teeth, fish, lobsters, crabs, sea urchins and leaves have been found. 
Leave 2:30 P,M, 
Amity - Ledge of Oligocene tu.ff, Casts of clams, worms, gastropods 
and wood to be found. Break up heroiabout 4:00 P. M, 
McMinnville. 

TOTAL - 160 Miles. 

fl 
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Vol 3 No, 6 • Portland. Ore::on March 25. 1937 

Edwin T, Hodge, Edi tor 
2915 N. W, Luray Terrace, 
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·:. , 2725 N. E, 50th Avenue, 
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OFFICERS EXECUTIVE BOARD 

A. D. Vance, Pres,, 5516 N.E.Rodney Avenue 
A. C, Jones, Vice Pres., 2640, S,W.Patton Road 
Lillian Neff, Sec,, ·337 S,W,OSk St, -'AT 2666 
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LECTtJ1lES 

E. T, Hodge 
C, · D, Phillips 
Tracy Wade 
Kenneth Phillips 
J, C, Stevens 

March 26,1937(Friday)- Dr. Donald B. Lawrence of Hood River will address the 
members, of the Society on the subject of "The Submer
ged Forest, of the Columbia River Gorge 11• • Dr. Lawrence 
has made ~xtensive studies of the phenomena. The 
Society recently made a fi~1d trip to the vicinity of 
the Submerged Forest, and the address of Dr. Lawrence 

'. is very timely for the expla.~ation of the huge slide 
of material which caused the Dam of the God,s and the 

. Submerged Forest, , 
April 9, 1937(Friday)- Mr. Claire P, Holdredge, a member of the Society, and 

a professional geologist of considerable reputation, 
will address the reguliµ- meeting qn ?The Complete Geo
logical Picture of Bonneville Dam". Mr. Hold.redge has 
been acting Geologist for the U. s. Engineers during 
the period cf construction and. is well equiped. to give 
a full resume of his findings. Those who have heard 
Mr. Holdredge before know that ho is an able lecturer. 

TRIPS 

April 17 - 18, 1937 - Tenino Mounds 
Loacl.er: Rey TreaJlher. 

May l - 2 , 1937 · - Lower Columbia River 
Leader: Claire Holdredge. 

May 15 -: 16, 1937. - _Oregon State College , 
Leader: Dr. E. L, Paclr..v.rd. 

May 29 - 30 - 31,1937- Bend and vicinity. 
' Leader: Phii Brogan and the Deschutes Geology Club, 

June 19 - 20, 1937 - Saddle Mountain 
Leader: Robert Lcy;field. 

Complete details of the trips will be released later. 
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Reservations will be required for the Corvflllis and Benl. trips, These 
reservations may be turned in to axry member of the E:xploration Committee, 
namely: · 

Mr. & Mrs. Chest~; ·A. Wheeler - GA 8243 

Mr. & Mrs, Leslie p, Newell - TR 7077 
.. -.. 

Joe Wit:l!OOr - TA. c,'597 

Frank J. Bigler 

H. Bruce Schminlcy - TA 2485 

111!£!.§. AR!·!Ql'!. ~AX.iL!?.!!! - !Lii·!! Q!!!Q!!: ~~XA12!!! 

~Q 

• 

~!!! Q~Q.!!QQ1.Q..A!! §.QQI!~X QE ~!!!J. QR!J.Q:Ql! QQ1!l!.1RX 

OBEGONI S AMATEUR GEOLOGISTS 
Bend Bulletin-March 8, 1937 

•. ..., Like. .Ula.Deschutes -Geology club of--Bend,.-the- Geological-&>ciety -of th&"-•
Oregon Country, with headquarters in Portland, is doing a fine work in popu
larizing the Oregon outdoors, in bringing little known natural attractions to 
the attention of the public and in making discoveries that are of outstandiiig 
interest to scientists. General interest in the work of the society was at
tested by the attendance at the annual meeting of the organization recently 
in Portland. More than 250 people attended the meeting. 

It is interesting to note that the Portland society since its orga.>iza
tion in 1935 by Dr. E. T. Hodge, of the Oregon State college, visited Central 
Orei:;on on several occasions, attracteJ. here by semi-precious stones, unusual 
geologic features and old volcanic phenomena.. Last Memorial day, tho amateur 
geologists were the guests of Lowis H. Irving in the Madras country and wore 
taken on a tour of a region whoso hills date back to tho "dawn ago n of mammal 
life, On that field trip, the Portland people proclaimed the Cove area, vast 
chasm carved by the Deschutes and Crooked River, to be one of tho most astoni-
shing features of the Oregon country. · 

The Portland group frequently goes far ai'ield, under the supervision of 
trained geologists. On one occasion, the party .. was tol<:en into the ancinnt 
Ochoco hills and to the wind and water carved basins of the John Day valley. 
There they learned of Oregon's ancient life, heard the story of tho seas that 
once pounded against shores now elevated into mountains, traced the record of 
mammal life through millions of years and collected specimens of petrified wood 
in a region once covered by giant sequoias.· 
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So greatly has t!:e Central Q~e&on countr-J iLJpressed the society members 
that they have asked for an invitation 'to visit the Bend country this sumner, 
to inspect volcanic features of an area that only a short epoch ago witnessed 
the destruction of massive Ma~qmq:Qn<! toV10:r;ing Multnomah. and the eruption of 
hundreds of cones that ringed .. Mcicnt Newberry with sentinel fires, 

. . ' 

!Chrough the ~eschutes ·Geglogy club, the invitation sought by the Portland 
geolo;:;ists has been extended. . This SU!DlOOr :Bend will probably have the oppor
tuni ty of pleyi ng host to .men Md women ·who a.re reading too history of Oregon 
from its ancient sea shores, its ci.ova.ted beaches.and its once active volcanoes. 

A!!lf1!!1 .l2.Alf,g]J~J'. 
. . . '1 t • " •• ' ' •, • ' 

1Twas a merciless crowd of 227 Cenozoic Homo saps who stamped.hungerily 
at tho doors of the Congress Hotel dining room on the evening of Fobrua.ry.26, 
1937, It was the occasion of•the second annual banquet of tho Geolobical 
Society of the Oregon.Country, an affair of wide portent, Many had traveled 
far, one distinguished gentleman having come all the wa:y from tho University 
of Edinburgh, (lly the way that beautiful iron-grey beo.rd did make him a hand
some follow. ) 

When at last the doors wore opo~ed those on the point of swooning were 
given a fleeting glimpse of heaven •ere ????? Thero wore nvria.ds of lovely 
floweres, colors of every hue, golden lights shinint;, a.~d soft Jllll.Sic from the 
Eichenlaub Ensemble:·• ·'!'here;· in the midst of it .stood Ken-Phillips. boamillg in 
his most beguiling manner, Those hardie·r more resistant "geodes 11 who had '. 
weathered many a stonJ found their places at the table and food, and •twas 
said not such bad food a~ that, though at that moment they could scarcely be 
termed competent ju<iJes of the epicurean fancies, 

•' 

At last that brave cornrJitt~e ·chair::ian rose from his place at table, and 
again in that most beguiliilb l!lnI'.nor, bada us welcome, There were apologies, 
regrets, and due thanks expressed ( done so ably in the Ken Phillips style), 
The floor was given to our presidont,Clo.rence Phillips, with all due grace 
Md cererJOny, .A. s1'.ort but very interesting business ceoting was conducted. 
We ca;.1e to regret that instructions for briefness had been given, Many would 
have liked to know core about the splendid work the executive and other fine 
committees had done durint; tho pa.st year, 

.Ag~in the c,ood cha.irr..ian rose to the floor, this tice to introduce lluclc 
Jones, that inyeterate of the wide opon spaces. Good lookill(;, hard riding, 
with a clear blue eye Md quick at the draw -- a. oa.."1 1s nan, but yet with a 
charr~ for the ladios, our toastr.ia.ster, Dr, Arthur Jones, He was reo.C,y for 
us, thour:h some of us think for a copent he had a slight quv.king at the knees, 
:But his stories were pointed and his sallies were apt as he eraciously called 
on our oute;oing president for a. few :BRIEF words, Clarence Phillips responded 
and bece;ed to remind us that his words would be :BRIEF, That they were and · 
packed full of neaning, " .A. right fil'l£l talk it was, and a. cighty e;ood presi-
dant was he, 11 '. 

No.,. it was time for :Buck Jones to use the gavel, ro1d such a prized one, 
Dr. Condon's old geologic!ll pick •·vhich had served him so faithfully during 
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his years of geologizing in tho Oreron Country. !fr, Vance, our new president, 
was called upon, In his shy b~t pleasing manner (rivaling Ken Phillips) he 
told us of his plans for the coming year. 

Dr, Francois d' Trapperocque, K.]., F.R.G,s.;· Edinburgh University, was 
introduced, His address, "Travels and Experiences of a Geologist" was most 
illuminating. It was so intellectual and of such ereat geological import, 
and was delivered in such 'a distinguished and eloquent mannor. It is feared 
there are no laurels left for the rP.st of us.· Dr. TrapPerocque left hurr1P~
ly as he had to catch a trnin·. r::c hai 011::.y 010.-,~1.•ec'. ·,.::f fr. :..'ortl-,1~. t.; c'.cl'.vsr 
~1i::Z lcct"..lrc to U.:J. Hc- ~-.:-.:.; 0.1.1 :12.s l:.:-.:· to Cc,lifo'-.·r.ta l::1e-"'c i1e l1as to G~.Te c~ 
loctu::e at t:.o U:i.1iverolt:r o~ Oalii"ol,.lia. r:e ltaL. :iac.. l .. ULJors tlmt e. ~-a:..·i;e rc-
ce11tiol1 a1.rai ted l:.ir.1 t:1e:cc · ·

4 

•• • • .... 

Tho Limerick: conte,s.t wi:1s. opened, Ken Phillips used his chance to get 
at Mr. Vance: 

Oh, w]lene'ver I get to reflectin' 
On the be'autiful shell of the pectin, 

I remember how Vance 
· ]y an odd circumstance 

Made a speech that no one was e:iq>ectin'. 

Before Mr. Phillips could sit down Mr. Vance was on his feet: 

These limericks of. course are in Jost, 
But I 111 swear that Ken Phillips a pest 

If he starts folks expectin1 

To find a atone pectin 
Tattooed ~n the front of my cheat. 

.' 

About this time Dr. Osgood returned minus the beard and the tonic, and 
we heard: 

If a landslide tumbled on our friend Hod/;e 
And though he is nimble he failed.to dodge, 

We'd feel bereft 
]ut we'd have left 

The world's best sample of Hodge poC!ge, 

There were many other fine limericks given, 

The judges after a conforenco awarded first prize to Lira. K. N. Phillip.a 
who gave us this gem: ., 

Ken Phillips loves to hunt rocks 
With which he fills box after box· 

His basements so full 
. It takes qui to a pull 

To make room to hnne his shirts and socks. 

The prize was a beautiful piece of polished opalized gingko wood. This 
was donated by Mr. ·Thomas Carney, 



The G-men did their stuff l Used the~r talents to perfection providing 
us with many good laughs. There were limericks galore end poetry, what is 
more, but no song -- no geological extravaganzas I "But wait! What is that 
poking out from behind that screen over there in the corner?" someone cried. · 
"Indians I Real Indians? n Suddenly ail was qui to. A young buck emerged fol
lowed' by his squaw. This threw the G-men into an uproar, and we did have a 
song -- a real extravaganza, two of them in fact, and there were loud shouts 
for more, Indian Adams and his 1'bruddor-in-law" had written their name in 
Geological History. · 

T'n.e hour was growing late and the main feature of the evening had not 
begun , so the lights mire dimmed and Dr. Frank Jones gave us an illustrated 
lecture of his trip to 1!t, Katmai with .a group of scientists on a National 
Geographic expedition there. His slides were, beautifulJ.y made combining the 
skill of the scientist end the t~uch of the artist, lie showed some beauti
fully colored slides. of flowers and gardens in Portland, These wore excttrlsite 
but nothing could compare with the sunrise a.'ld sunset pictures of Mt, Hood, 
Truly, he is an artist, With the sunrise picture of Mt. Hood in the dista.'lce 
and the burnished gold of the little cocker spaniel in the forocround deeply 
imprinted in our n:emory tho second annual banquet of the Geological Society 
drew to a close. 

EVA CATLiff 

The following members have been appointed to servo on Committees for the 
ensuing year: 

. " 
- '• I • • ' ' 
~-~~ ·-.,._.... ....... COMMITTEES ....... •:J·A·· :- ,. ... ~ 

MEMBERSHIP: Leo F, Simon, Rose H, Jennings, Jane Hurst, H. Mildred Stockwell, 
Helen Brady, Leo Bisso.nnette, 

LECTURE COMMITTEE: Dr. Edwin T, Hodge, Clarence Phillips. 

EXPLORATION: . Hurold B, Schminky, J, Fr(lllk Bi{;ler, Joo Willlll!er, Mr. and Mrs. 
Chester A. Wheeler; Mr. ruid Mrs. Leslie Newell. 

MUSEUM; C, F. Wiegand, 

CLUB ROOMS: 

PUBLICATION: Dr. Hodge, Edi tor; Rcymond L. :Baldwin, Bus.iness Manae;er, 

PUBLICITY: Grace Poppleton. 

CURATOR OF MAPS: Kenneth Phillips. 
. . -

PUBLIC RELATIONS: Clarence Phillips. 

LIBR/\RIAN; Raymond L, Baldwin. 

HISTOR!lJT: Eva Catlin. 

STUDY COURSES: Tracy Wade, H. F. Travis, Constance Endres, Florence and 
Helen Iverson. 



EXHIBITS: Dr, Claude Adams, Ers. !~·ra Ad.ams. . 

RESEARCH COll.MITTEE; Arthur Piper, Claire Holdredge, Ray Treasher, Roy 
MacKenzie, 

SOCIAL COMMITTEE: R. R, Poppleton, Mrs, I, Poppleton, H. H. Hann, Mrs, 
.Alys Hann, Carl Richards, Mrs. Hazel H. Haaser. 

NOMINATING COM!l..ITTEE: 

COMMITTEE ON CLASSIFICATION OF BUILDING STONE IN PORTLAND BUILDINGS: 
Ormond R. Bean, E, B. l.lacNa.ughton, James K. Fudge, 
A. F. Pratt, Roy Treasher. 

AUDITING COMMITTEE: Russell Collins, L, E, Kurtichanof. 

COMMITT;;E ON RELATIONS WITH MINERAL SOCIETY: A. W, Hancock. 

COMMITTEE ON RELATIONS WITH U. s; ENGINEERS: Roy MacKenzie, 

COMMITTEE ON RELATIONS WITH U, S. GEOLOGICAL SURv::!lY: Kenneth Phillips. 

COMMITTEE ON RELATIONS 11ITH MAZ.AlilAS: Carl Richards, 

COMMITTEE ON GEOLOGIC MAP OF PORTLAND: J, C, Stevens, Dr. Thomas P. Theyer, 
H. L. Jennison, Arthur F. Samuelson, Sam Reichen, 

COMMITTEE ON STATE OF 17ASHINGTON: Wm, 'fl, Foster. 

- -. '19 - -

A BIG HOLE IN THE GROIDJD 

. If it took a man a d.ny .to dig a 3 foot hole in the ground, how long 
would it take him to dig half a hole? Or just what is a hole rmywcy? There 
are some tall stories, such as being in this country when Mt. Hood was merely 
a little hole in the ground, but again we find that truth is someti~es 
stranger than fiction, 

At a recent meeting of the American Institute of Mining Engineers, a 
mining engineer, llir. J. :B, Newsom told of drilling o. hole that is o. hole, 
Five feet in dia.ID3ter, sixty inches, Tho repetition is to prove that it is 
not o. tY.Pographical orrcr. The drill is· operated by a 40 h, p. motor and 
teeth located on the bottom of the drill-barrel do the cutting, At convenient 
intervals, pieces of tho enormous core o.ro hoisted up the tube, Mr. Newsom 
indicates that the hole is 1,125 feet deep. He intends to hollow out o. room 
o.t this level, lower his drilling machinery, and continue drilling. He doesn 1 t 
so.y what he is drilling for. 

(RC!ll) 

- .......... -
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we had n1nteen t1eld trips during the year 1936. It would be ha:rd to 1ay wh1oh or 
tbeae mis the beat. They were all good and tor the most part ~ell attended, If any one 
queationed the interest !n these tripe, oon11der the kind or weather we had on our DaeS1-
bar trip, "The Dalrl or the Goda.• It rained pl'actlcally all day, still we !lad 14 cara and 
about 40 members on thla trip, It we are to oonaider auc~•• ot tr1pa trom an attend&n08 
atandp.o,f.nt, there wel'a tour or f11'e whiob. were out1tandLng: 

Jiolol1nnv1lla - 117 
3auv1e Ialand - over 100 
"1adraa - BS 

Baal• Creek - '10 
Upper Claok11JDIB - 63 
V~couver - 60 

STATISTICS 

Lon&a•t trip: John D..y-Oohoc.o Llta., Augul!lt 
Shortest trip: Portland, January 19, 1936, 
Or1Hteist T\U'not1.t: 31cS111.n1a, June 23, 1935, 

31-S..ptembar 
20 111ilea 

H!O paraona. 

2, 1935, :;oo nll'ls 

t!cU1Dn1'1lla & Vlcinit:r, April 
26 1 1936, 117 persona, 

Sinallaat Turnout: He!aeon Trip, January 18, lq37, 19 parsons. Blit,ard weattuir. 
Trip Wlth Moat Picture Book oeoloe;,": "1•?"14 3pr1nga, Sapt&1nber 213-29, 19~. 
Beat Pleld Laboratory Deinonatration: 3oil 3tudy Trip, April 12, 1936, 
Trip with No.t varied Intereat: Corvallia, Oregon State College, Nov$1!1b&r 23-24, 1935. 
Trip That Cannot be Repeat6d: Burled Foresta or the Colwnbla, Deoember 13, 1936. 
Hottest Trlp: Pande~onlU!!t Creek-Ariel Dain, July 14, 1935. 
Coldeat Trlp: tlewberg and Vlclnlt,., February 15, 1936. 
~etteat Trlp: Silverton and Silver Creek Palla, Ootober 20, 1935, 
Moat Duat,. Trip: Pandemonium. Creek, July 14, 193.5. 
Best Fosa11 Flnd: Two Turtles, John Dey trip 1935 
u:oat Important Geologlc.al Flnd: Troutdale (?f uavels, weat or Buxton, Porest GrQwe anl 

Vlolnlty, Uay 17 1 1936, 
Total Trips to Date: 34. Only one aotuiduled trip baa nevor been held - Tha Lover 

Colwo1bia River, October lC-11, 1936. ., 

) ~ 
"Jill1111ette Sound," lectu1e by Dr. Ira S. Alllaon, JllJl, 9, 1936, 7/"hether you !JUbsorlbe 

to th$ ,lll•~ette SOllnd, Spokane Flood., Allison Flood, or aollt8 other theol')', the 
n'any ~lacoveries wuv1de pleuty ror everyone to think about. 

"Flr~t AnnuQl I eating, Feb. 27, lQ!\6. 3urrr1ze and joy ruled the n16ht. 
"Geol<>eic F1story or the Harne,- Eaain," lecture by Arthur t. Piper, '-ar. 12, l<J::'"C. Bigb 

li~ht~ rrom the "Hieh Desert•. 
"Soll T~pea ln the Vicinity or Portl11nd, 11 f1"ld trip conducted by Pt'Of. ~. T. Powere, 

.r..prll l?, 19~. Dirt ain't dirt, !ta coll. I&,1ltifioatlon or 11Cil types ill an 
1r-.1xu-t ant E:eolo~io aid, 

·~aCraa and Vicinlt~ 1 field trlfl conducted by Joe ~1f!1rller &.rd tewla (Turk} P., l?"'t'!ng, 
1111y 30-:51, l'i'IM. \1ho won't long reroeriber Tcie Cova, looking for• place to sleep 
in Madras after flehermen had beaten mo.t or ua to the hotela, The bonfire and 
"Turk" hl"leelf. 

•"Copper City, Silver 3tar rt., an.I Viclnltr, 11 field trir condurt~ by Joe "fl•nner and 
Claire ¥oldredee, June 14, 19z.G. Copper City ween•t a City; ~llver eter waen't a 
Star, but a thllnderatorm was wet, 

11Topoeraph1o Vara," leotuN by Lewi• tic:Arthur, June 2(;, lq~, E1'fl:ryone learne4 Jta?Q' 
nel'I ttolr-t,a about 1118p1, and ttlat. Oregon la sadly laokllli: in 1te tupogr .. pbio 111applns, 
progrlll'l. 

"l.tt. St.. Hslens end 3plrit r.ake,• field trip condu'ft.od by Ray Treaeher, July 4-5, 19~. 
The story of the Splrlt Lake Apes end the walk we lft16ht have had aoroea, or around 
the Lak111, 

"Diamond t.1n1ne; ln l..frica," leoture by Claire Holdredge, July 24, 19:56, Unfortnnat111l7 
he roreot to bring hle e;lft apeo1mena, ~oat anyone ~ould like to etU1-1ble on a Hope 
Dimond ct• even • little bltay one. After all Atri~•n• are real nigeera, 

"Upper ClAol18Ill11a Rlver, 11 field trip conducted by Clarenoa Phllllps, Augu.at 23, 1936. 
Everyone enjo~ed the speeder with many special atopa, the interoatins: Clacka111•a 
e.nd the seven-foot coue•r (thorouehly dead}. 

•.s:unle Island," .field triI• b)' Franklin J. Devis and George :F. Shepherd, Nov. 15, 11136. 
r~embers 'llill ror~eruber the iiarrlor Light Rook, Keeper Caldwell 1 a and Ur. Shepherd1 a 
lectures, rough roads, and an hour• a 'll"&it for tbe terry that evening or ware ~ 
L1ore fortunate, 

rennetb N. Ph1111ps, Chail'l'lsn 
Mr. k i·rs, Amza Darr 
Thorlas C1U'n&y 
JA1ee Eva Catlin 

Alr'UIL JIE'RTI?J:l. COLL'ITTEE 

Dr. & :i.lra, ~rtb.J.r C. Jon•• 
t:ra. Nan Kurt1chanorr 
R8J" E, i~ackenaie 
Leslie P, Kewell 

Dr, & »rs, Bd~in E, 011good 
Clarence D. Phillips 
Mrs, Irene Porpleton 
:Ra7 C, 'l'reaaher 

-~~-
~.,: -:;# SECOND ANNUAL MEETING 

GEOLOGICAL SOCIETY OF THE 
OREGON COUNTRY 

FEBRUARY 26, 1937 

Congress Hore! 6:15 P. M. PortlanJ, Oregon 

Lt.oalta p.-d-rpll• 
(Bre>Wll potatoe1) 

MENU: 
•toeene Kollu..,oid ... 

(hel'ood Cooktail) 

rr1otiot1. Br•ff1a 
(Frutt Sdad) 

llepha• oolw.bl et TOlean1<:i ar;i::lOMratl 
(Vaal iloa.t and dreultlgJ 

C-r..ttosi• 
U'naah rolh) ( 

Pl•.tst-• rlutal dapodta 
(le. era-) 

f'lioe•jC:;:!}it•tian 

PRO Oil.AM.£ 

DtMer. 

kudo by !Uehanlaab Za.....,l., 

8uatnu1 ...tbg, 

Alll!U.U. W&BrUIO 

l.trod-tl011 ot toa.taa.ter • le-th •· l'hUUp1. 

Toa.t-.t1r, Pr • .lrthllr C, .Ion.a • 

J.ddreu by retiring prutdant , Cbr•n&• D. Phillipi , 

Addl°'l'H by l-iDg prutd,.nt 

Mi.1110 bv lloMnlaab inHllbl• • 

G.olor;iell l1-riolc1. 

Special •urprlu , 

YIHl&l d<Mt - Pr. 111'.C,J.d-• and Dr. S.H • .Lhbett • 

bunting aang , 

Indian •Oftf: , 

.lt.r1, Ad.,., •" the ph.no. 

.lddr111 , • Tr.vd1 ,.ad •xpert•no1t• ot • ,...olog:l.t • • 

Dr. rranooi1 d' Tr1.pptr1H1qu.,l,8,,F.11.o.s. 0 

Bdtnburp Uniw1r1ity. 

Illultuled hoture , • lkiWit l•t...1 •nd the Valley or r .. n Thou•~ 

S.Olc•• • , l"rll.nk 1. Jon11. 

Leo11tea 
(91rtt:OJ:red pe••) 

lleaoh ah1nd• 
(ht•r•) 



~jfit. 

G-SOC t r• soru1ble around a. bi~ l f\CI ·ton 

a r gUUte err atio near Belhi ..... . C..regon. 

Oeologiate exM.i ne Db.ta1t&ceou• etrth 

depoelt and quury nur Ter r nbonne , Or •gon. 

Vertical Tie• or oohmnnr baaalt 

oTerhanging olitt1 at L1·tounll• Fal h 

alone Colur.bia Rher h1g~. 

Indian writin~• on bank ct ColUlllbh 

R1Ter near Wiahrui,Waahin~on. 

Our preeide.nt 11'1 meditation. 

Dr .Paokard. po HI dur1D1 John Day trip. 

0..Tie,Dr.Bodg• end Wo mu1t be studying 

• a1p. 

G.SOC e ra loo~ng down on aoa:ething. 

.litu1t be the f'Ultuoh a in th• Valley 

of Ten '!houH.nd Smokea .. 

In the Valley or Ten Thcuund ~"i:okn 

frank J on1H en,1cyed c or n br•td ror 

b r eakfut coolr•d o n the bu• grrund. 

Viaw or .. the Penin•ula " betYtHD 

Cr coked and 0.aohutea r har •· 

0-SOC RYI Gti Rooky Butte liahn to 

lecture. Muat hue b .. n a colt da~-. 

Light keeper }.. . ti . Cadwell of Warrior 

Rook light d•liv•ring ·A 81' to 

G-l>OC ere en nu1ti:•Uol'I oide. 
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THE REPORT OF THE SECRETARY ~OR THE PERIOD ENDU!G FEBRUARY 26. 1937 

~or the ~eriod'from March 1, 1936, to february 26, 1937, the Society had 
141 paid members, 78 being charter members, 9 renewals of the short-term mem
berships and 54 new members. This is a gain of 26 members over the fi.rst and 
preceeding period. 

' ' 
Two complimentary memberships were given, on~ to Dr. Hodge, who was 

given a fellow membership at tho end of his term as the Society1s first presi
dent for his outstanding work in the field of geology, and the other complimen
tary membership was for Mr. Frank Bigler, who won the prize in the contest for 
designing an emblom for the Society. 

During the pas·t year the Society held 22 meetings, s;ponsored 17 
trips, of which five were week-end trips, and published 24 bulletins 
which contained a biliogra;phy. 

The executive board held four meetings. 
\ 

:OU.ring the past y~ar the Society collected $290.10. 

field 
one of 

Inasmuch as the annual dues were increased from $2.50 to $3-50 as of 
March l, 1936, 57 members renewed their memberships prior to that date. 

To start our new year we have five new members and one new junior member. 
8 charter members have paid their dues for __ the ne:w year, one being a junior 
membership and 7 regular members. This makes a total ·of $44.oo collected for 
our next fiscal year. 

Lillinn Neff 
SECRETARY 

- - -
FOSSIL TO BE EX!llBITliill 

The fine fossil Mioceno·whale skull found by Mr. H. H. Hann will be 
exhibited before and after tr.a lecture Fridey, 11arch 26th. 

SHARKS TOOTH GIVEN TO SOCIETY 

While members of our Society found no shark teeth ~n the trip March 21st, 
we now have a fine specimen of fossil shark's tooth •. The tooth was donated by 
Mrs. Roy Boker, wife of the foreman of tho Oregon Lime Products Comp::my, Dallas, 
Oregon. 

- -.. .. - -
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PETR11GLYPH~ .AND TttEii.l. 'INTEJPRETATION' 
/ 

/ 
/ 

/ 

Summary of the lecture before the'Gecrlcgical Society of the Oregon Ccuntry 
Pcrtland, Qregon, December 11, 1936 

by 
L, s. CresSII:an, Professcr of .Anthropology, U. of O. 

The so-called Indian r0ck writings are of two kinds, according to the 
method by which they are made; first, pictographs, if they are painted on tho 
rocks, and second, potro.>;lyphs, if they are incised. For convenience' sclro, 
however, in ordinary speech the word ''petroglyphs 11 is used tc apply to both 
typos. · •::. · · 

; 

It is difficult to specify.a.'1Y single type of study of this product of 
Indian thought because we do ~o~ knew its origins, and, in many cases, tho 
purposes served. It is likely that the most effective method of study will 
be that which the anthropologist uses, to study the art of a given area as 
a part of the general 'culture cf the region. 

. . .. . ,.., . ' 
In Oregon, we find that there is a very distinct difference in the 

distribution of tho pictographs· anQ. petroi;lyphs, The Willamette Valley is 
a petrcglyph region, as is southeastern Oregon, south and east of the line 
running north thrcue:;h Warner Valley, which then bonda northeast, runnine 
south of the Harney-Malheur Basin and continuing on to Id!lho.· The remainder 
of the state is a region of pictocraphs, 

-
The eolumbia GorGe probably needs to be treated as a separate region 

because tnere ·are" series of ·botli types of desiG!lS found in that -area, • •• 

The Klamath Lake region is somewhat different from the rest of the 
pictograph area, because in the~former a device is used by which the red 
color is outlined by another color. This practice is similar to that of 
northeastern California. · 

The desicns of the southeastern. part of tho state tend to shape them
selves around a circle motif a."ld in many cases are traceable tc> Arizona as 
their proper 0rigin, al thou..;h there seems to be a lncal point &f diffusion 
on the Upper Owyhee about Watsnn. 

In the pictcgraph area naturalistic de&iQlS appear more frequently then 
in the orthor regions, There is a series of designs common to the state, 
a.~d these are the 0ldest a."ld are practically universal in their distribution. 
Hero wo have such thi:n,:::s as tho huma.'1 fi<;ure; tho hand, circles, series of 
straight lines, etc. 

It is impossible to give.any accurate time for the application of these 
designs to the rocks.~. The only .vn.lid method r!' dating is where the design 
contains some trait of culture, the dato·of whic'.1 ca.~ be fixod, This is 
frequently only a method of maximwn age at that. Even this method, hcwover, 
will not work with absolute Ettisfarti0n because the design elements diffuse, 
and 11cr:may have a trait of culture reported in ono'placo having diffused to 
another where the trait itself did not exist. · 



It is practically impossible to give any interpretation of a general 
scrt to the petrcglyphs, In different cultures they undoubtedly have different 
meanings, In some cases they were used in ccruiection with adolescence cere
monies; in others by the aha.a.mans to increase their power and prestige; in 
still other cases they were real picture writing, 

If any one general character~ be attributed to them, it is most 
likely this: that they had, ·in the great majority of cases, a ceremonial 
or religious significance, 

ACTIVITIES OF OUR !©!BERS 

THREE APPOINTED TO MINING BO.ARD 
(Morning Oregonian-March 16,1937) 

Portland, Baker, Medford Men Named by l/iartin 

SA.LEM, March 16 (Special )-.Appc in tment of three· members of the governing 
beard of the newly created department cf geology and mineral industries was 
announced tonight by Gover"..lr Charles H. Martin, 

He named Senator W, H. Strayer, Baker; Albert i'lurch, Medford, and E. B. 
MacNaughton, Portland. 

Stra;yer ·has ,served 'six te,rms. ;in the ·senate? and has."studied_ OregCUl;mining -, 
prcblems for many years. 

His selection was 
had written an opinion 
board could be named, 

Opinion C~ears Way '"~.t~' 

announced shortly after Attorney-General Van Winkle 
that a member of the legislature which created the 

I . 

Burch is a'nationally known mining engineer who has lived in Medford for 
many years. He is a director of the .American Institute cf Mining and Metal
lurgical Engineers. He was in charge of chrome developI:lElnt and production 
for the federal government _during the world w~r. 

MacNaughton is president of the First National bank of Portland, a 
civil engineer and a graduate of the Massachusetts Institue of technology, 
He is a member of the Geological Society of the Oregon Country. 

* * * * 
;·1 r : •• ~"I'. 

LAST MONTH r ... _ , . 

J, R, Stevens spoke before the Society ~f Mechanical Engineers, on the 
subject of devices for automatically measuring the rise and fall of water 
levels in streams, 

MARCH 5 I 19 37 
Leo Simon spoke befcre the Mineral and Agate Society on "Wild Flowers 

observed on the trips of the Geological Society!' 
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. . . 

Maxch 16, 1937 

Dr. Hodge spoke before the U. S. Department cf Agriculture Club at a 
noonday luncheon at Hilaire 1s Restaurant. His subjoct n.Ancient History of 
Mt. Hoodn. 

March 19, 1937 

Clarence Phillips spoks before the Mineral and Agate Society on 
"Ancient F..istory of Oregonn. 

NORTHWEST GEOLOGY Washington · Becent Bulletins 

Glover, Sheldon L., "Oil and Gas Possibilities of Western Whatcom County" 
(State of Washington, Department of Conservation and Development, Division 
of Geology, Repcrt of Investigations, No, 2, 69 pp., l map, l section, 
Olympia, 1935) 

The above Report has been in print for over year but has never been 
reported in this jcurnal. Consideroole interest has been raised in western 
Whatcom County from time to time by reported occurrences of oil and gas, 
and the present report does IllllCh to clarify sows of the obscure points. 

The toprgraphy, geography and descriptive geology of the area axe dis
cussed. The Pre-Terti8X"~ rocks consist of metamorphics, some of which are 
ass-igned by CrickmaY~:t~· fhe' Tii'b.s'iifc"""and Mesc'zoir::. Tho Chuckanut~fo~: ,. , 
tion of probable Eocene age is considered in detail; the basal conglomerate,· 
sa.~dstono, shale, coal, limestone, type sections, thickness a.~d age. The 
Jtleistocene and Recent deposits; 'structure and geologic history. 

Particularly in regard to oil a.~d gas, the general conditions for pro
duction, oil seeps and gas occurrences. Areas favorable for testine, and 
records of drilling. The map shows the toprgraphy and structure of the axea. 

The section of descriptive geology is valuable to anyone interested in 
the general geology, and the data on oil a.~d gas should be of importro1ce to 
anyone interested in this industry. Copies may be obtained from the Depart
ment of Conservation and Development e~ stated in the reference. 

(RCT) 

INCREASED SPEED FOR GEOLOGISTS 

The next time you jump off that cut-bank in your hurry to catch tr.e leader 
of the party you will travel faster. At least, so says the National Buroa:u of 
Standards, They have recently determined more accurately the accelleration'of 
gravity. It now is 980.08 centimeters per second per second. Former deter
minations of the Germans had it only two one hundred thousandths slower. 
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THE REPORT OF THE SECRETARY ~OR TilE PERIOD ENDING FEBRUARY 26. 1937 

For the period' from March 1, 1936, to february zb, 1937, the Society hail 
141 paid members, 78 being charter members, 9 renewals of the short-term m~ 
berships and 54 new members. This !Ls a gain of 26 members over the first and 
preceeding period. 

. ' 
Two coJ11Plimentary memberships were given, on!:! to Dr. Hodge, who was 

given a fel1ow membership at the end of his term as the Society 1 s first presi
dent for his outstanding work in tho field of geology, and the other coJ11Plimen
tary membership was for Mr. Frank Bigler, who won the prize in the contest for 
designing an emblem for tho Society. 

During the past yea:r the Society held 22 meetings, s~onsored 17 field 
trips, of which five wore week-end trips, and published 24 bulletins one of 

. which contained a biliography. 

The executive board held four meetings. 
\ 

During the past year tho Society collected $290.10. 
' 

Inasmuch as the annual dues were increased from $2. 50 to $3. 50 as of 
March 1, 1936, 57 members renewed their memberships prior to that date. 

To start our new year \10 have five new members and one new junior member. 
8 charter members have paid _their dues for the now year, one being a junior 
membership and 7 regular members. This makes a total· of $44; 00 collected for 
our next fiscal year. 

Lillinn Neff 
SECRET.ARY 

FOSSIL TO BE EXHIBI~ 

The fine fossil Mioceno·whalo skull found by Mr. H. H. Hann will be 
exhibited before and after the lecture Fridcy, :March 26th. 

SH.l!RKS TOOTH GIVEN TO SOCIETY 

\Thile members of our Society found no shark teeth on the trip March 21st, 
we now have a fine specimen of fossil sharkls,tooth., The tooth was donated by 
Mrs. Boy Bnker, wife of the foreman of the Oregon Lime Products Company, fullas, 
Oregon. 

- ~ -- -
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Summary of the 

. I 
PETROGLYPHS .AND Th.Eli\ 'IllTZJPRETATION 

.. · I· 
lecture befqre the'Geological Socioty'of the Oregon Ccuntry 

Portland, Qregcn, December ll, 1936 
by I 

L, S. Cress~an, Professcr ~f .Anthropology, U. of O. 
' I 

The so-called Indian rock writings are of two kinds, according to the 
method by which they are made; first,'pictographs, if they are painted on the 
rocks, and second, petro5lyphs, if they are incised. For conveniencel sl'.ke, 
however, in ordinar.r speech the word ''petroglyphs" is used tc apply to both 
types. · .. ... · [· _ · · 

It is difficult to specify.any singl~ type of study of this product of 
Indian thought because we do ~~knew its origins, and, in many cases, tho 
purposes served. It is likely that the most effective reothod of study will 
be that which the anthropologist uses, to study the art of a given area as 
a part of the general 'Cui tu:re of the region. . 

_ ....... r • • •• • • I · .. 
In Oregon, we find that there is a very distinct difference in the 

distribution of tho pictographs and petrcglyphs. The Will1l)llotte Valley is 
a petrcglyph region, as is southeantern Oregon, south and east of the line 
ru."'lning north through Warner Valley, which then'bcnds northeast, running 
south of the Harney-Malheur Basin and continuing on to Idaho.· T'ne remainder 
of the . state is a regfon of pie tocraphs. . I 

The columbia GorGe probably needs to be treated as a separate region 
because tnero ·are-series of ·botli types of 

0

deSi6lls fo~d in that -area. ' ·-
• • I > M 

The Klamath Lake region is somewhat different from the rest of the 
pictograph area, because in the~former a device is used by which the red 
color is outlined by another color. This practice is similar to that of 
northeastern California. · 

I 
The desicns of the southeastern. part of tr.e state tend to shape them-

selves around a circle motif a..~d in many cases are traceable to Arizona as 
their proper origin, al thottc;h there seems to be a local point af diffusion 
on the Upper Owyhe·e about WatB'on. ., · 

In the pictq;ro.ph area naturalistic desi[;!lS appear more frequently than 
in the orther regions. There is a series of designs common to the state, 
a..~d these are the oldest and are practically universal in their distribution. 
Hore we have such things as tho human fit;ure, the hand, circles, series of 
straight lines, etc. 

It is impossible to give.any accur~te time for the application of these 
designs to the rocks._. The only .vnlid method n' dating is where the design 
contains some trait of culture, the dato·of which can be fixed. This is 
frequently cnly a method of maximum age at that. Even this method, hcwever, 
will not work with absolute lttisfarticn because the design elements diffuse, 
and wo·may have a trait of culture reported in ono place having diffused to 
another where the trait itself did not exist. · 



It is practically impossible to give any interpretaticn of a general 
scrt to the petroglyphs. In different cultures they undoubtedly have different 
meanings. In scme cases they were used in connection with adclescence cere
monies; in others by the shaamans to increase their power and prestige; in 
still ether cases they were real picture writing. 

If any one general character may be attributed to them, ·it is most 
likely this: that they had, ·in the great majority of cases, a ceremonial 
or religious significance. 

ACTIVITIES OF OUR Y.EMBERS 

THREE .AP?OINTED TO MINING BO.ARD 
(Morning Oregonian-March 16,1937) 

Portland, Baker, Medford Men Named by Martin 

SALEM, March 16 (Special)-Appcintment of three. members of the governing 
beard of the newly created department of geology and mineral industries was 
announced tonight by Gover!Ar Charles H. Martin. 

He named Senator W. H. Strayer, Baker; .Albert ~urch, Medfcrd, and E. B. 
MacNaughton, Portland. 

Stz:a;ver 'has .served 'six terms. in the 'senateR_and has"studied. OregC\ri-~ning, 
problems for many years. 

His selection was 
had written an opinion 
board could be named. 

Opinion Clears Way •p~ t"' 

announced shortly after Attorney-General Van ITinkle 
that a member of the legislature which created the 

' . 

Burch is a 'nationally known mining engineer who has lived in Medford for 
many years. He is a director of the .American Institute of Mining and Metal
lurgical Engineers, He was in charge of chrome develcpment and production 
for the federal government during j;he world war. 

MacNaughton is president of the First National bank of Portland, a 
civil engineer and a graduate of the Massachusetts Institue of technology. 
He is a member of the Geological Society of the Oregon Country. 

* * * * 
LAST MONTH f :. ' 7. .. ;- .. -, • 

T: • -

J, R. Stevens spoke before the Society of Mechanical Engineers, on the 
subject of devices for automatically measuring the rise and fall of water 
levels in streams. 

MARCH 5, 1937 
Leo Simon spoke befcre the Mineral and .Agate Society on 11\Vild Flowers 

observed on the trips of the Geological Society!' 



••• 

March 16, 1937 

Dr. Hodge spoke before the U. S. Department cf .Agriculture Club at a 
noondn;y luncheon at Hilaire's Restaurant. His subjoct "Ancient History of 
Mt, Hood". 

March 19, 1937 

Clarence Phillips spoke before the Mineral and Agate Society on 
".Ancient P.istory of Oregon". 

NORTHWEST GEOLOGY Washington Bacent Bulletins 

Glover, Sheldon L., "Oil and Gas Possibilities cf Western Whatcom County 11 

(State of Washington, Department of Conservation and Development, Division 
of Geology, Report of Investigations, No. 2, 69 pp., l map, l section, 
Olympia, 1935) 

The above Report has been in print for over year but has never been 
reported in this jcurnal, Consideril:>le interest haB been raised in western 
Whatcom County from time to time by reported occurrences of oil and gas, 
and the present report does lllllCh to clarify sooe of the obscure points, 

The topcgraphy, geography and descriptive geology of the area are dis
cussed, The Pre-Tertiar~ rocks ccnsist of ~etamorphics, some of which ii.re 
ass-igned by Crickma;i'''t'oa -i;'ha' Trias'liic..,."and Mesc'zoic. ' The Cl:nick8.nut-fo~'; '. 
tion of probable Eocene age is considered in detail; the basal conglomerate, 
sandstone, shale, coal, limestone, type sections, thickness a.'1d age, The 
!leistocene and Recent deposits; 'structure Dnd geologic history, 

Particularly in regard to oil a.'1d gas, the general conditions for pro
duction, oil seeps and gas occurrences, Areas favorable for testing, and . 
records of drillinc. The map shows the toprgraphy and structure cf tho area, 

The section of descriptive geology is valuable to anyone interested in 
the general 5eology, and the data on oil ezid gas should be of importa11ce to 
anyone interested in this industry, Copies may be obtained from the Depart
ment of Conservation and Development e~ stated in the reference, 

(ROT) 

INCREASED SPEED FOR GEOLOGISTS 

The next time you jump off that cut-bank in your hurry to catch the leader 
of the party you will travel faster. At least, so says the National Bureau of 
Standards, They have recently determined mere accurately the accelleration of 
gravity, It now is 980,0$ centimeters per second per second, Former deter
minations of the Germans ho.d it only two one hundred. thousandths slower. 

-62-



: 

\ .... 

: 

.. 

. I Sec, 56p. P,L, & R. I 
.......... ,,_ .. 

,, 

ARTHUR C, .JONES 
264Cl s, W, PATTON RD., 

PORTLAND, OREGON 

. . . 



• 
• 

THE GEOLOGIC.AL NEWS LETTER 

Official Bulletin 
of the 

GEOLOGIC.AL SOCIETY OF THE OREGON COUNTRY 

Vol 3 - No. 7 Port~and. Oregon April 10. 1937 
- -

Edwin T. Hodge,' Editor . 
2915 N. W. Luray Terrace,· 

Portland, Oregon 

Raymond L, Baldwin, Business Manager 
2725 N. E. 50th Avenue, 

Portland, Oregon 

OFFICERS 

A. D. Vance, Pres,, 5516 N.E. Rodney Avenue 
A. C. Jones, Vice Pres., 2640 S,W, Patton Road 
Lillian Neff, Sec,, 337 S.W, Oak St,~ .A,T 2666 
Mabel Smith, Treas:., 1350 Flavel St,~ SE c916 

EXECUTIVE BO.ARD 

E. T. Hodge 
C. D. Phillips 
Kenneth Phillips 
Tracey Wade 

::-c:-:--:--:--~~~~~~~~~~~--,-~~~~~~~~·....J....__Q_, Stevens 
Bulletins issued semi-monthly on 'the lCth and 25th. 
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All material for publication in the Bulletin should be sent to the Editor, 
Address all other correspondence regarding the Bulletin and changes of 
11.dd,ress to the J2JJ..q_iness J.!!lnairnr-". . .. 

LECTURES 

April 9, 19~7(Frida;y)- Mr, Claire p, Holdredge, a member of the Society,· 
and a professional geologist of considerable repu
tation, will address the regular meeting on "The 
Co~lete Geolngical Picture of Bonneville Dam. n 
Mr, Holdredge has been acting Geologist for the U. S. 
Engineers during the period of construction and is 
well equiped to give a fl)ll resume of his findings. 
Those who have heard Mr. Holdredge know that he is 
an able lecturer. 

TRIPS 
'· ... 

April 17 - 18, 1937 - Tenir~ Mounds 
Leader: Ray Treasher. 

May l - 2 , 1937 - Lower Columbia River , 
Leader: Claire Holdredge. 

May 15 ~ 16, 1937 Oregon State College 
Leader: Dr. E. L. Packard. 

' May 29 -.30 - 31,1937- Bend and Vicinity . 
Leader: Phil Brogan and the Deschutes Geology Club. 

June 19 - 20, 1937 - Saddle Mountain 
Leader: Robert La;yfield. 

Complete details of the trips will be released Later. Reservations will 
be required for the Corvallis and Bend trips. These reservations ma;y be turned 
in to any member of the Explor~tion Coumittee, namely: 

Mr. & Mrs. Chester A, Wheeler - GA 8243 
Mr. & Mrs. teslie P. Newell - TR 7077 
Joe Wimmer - TA 0597 ' • 
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!!!~ Q~Q1QQ1Q.!1 §.QQ.l~!X. OF THE OREGON COUNTRY -- --- ----.--. ...-------
NO BULLETIHS \7ILL llE MAILED AFTER APRII, g5TH TO THOSE WHOSE DUES .ARE IN ARREARS 

' ..... 

THOSE HF.HEERS ()F THE SOCIETY 'iVIEHING TO F.AVE ~nzm BULT,El'lliS BOUND PLEASE 

GEI' IN TOUCH "TITH THF BUSINESS HP.NAGER. 

- - . 

ACTIVITIES OF OUR !.!EMBERS 

APRIL l, 1937 .. 
Claire P, Holdred{;a spoke before.the Portland·Federa.l Business Association 

on.the.ll'Ubject "Geology of Bonneville Dam and Vicinit~'·" 
• 

* * * * * 
MARCH 12, 1937 

• 4 -A-• j • --- --- ---··-

~- Rutiso1.l 'Colliiis' spoko bafo;o th;"r&i:;~s on tho subject "Goology of tho 
Ca.sea.do Moun ta.ins, 11 

. 
TOPOGRAPHICAL MAP OF COUNI'RY PLAflNED 

(Morning 'Oragon~an - !1a.rch 31, 1937) 

WASHINGTON, !.larch 30, (AP) -- Sonat or Stoi wor of Oregon said today that 
Sona.tor Haydon of Arizona. ha.d assured him tlia.t his sub-committco on. interior 
dopa.rtm-lnt appropriations "would not objllct 11 to a. na.tion-wido topographical 
mapping program. 

Tho inturior depa.rtmont has proposed such a. pI'og:i::am a.t an ostima.t . .:id cost 
of~lOO ,000 ,000. · ... 

EARTHQU.P.KES 

. .. -· 

Ea.rthquakos, a.swell as wars, l.'.111.d i;urcl"~'\so and.troatics, hava boon knol'll'I 
to increase considorably tho sizo of a cou.~try, In 1S22 on oE1rthqUc'1kO in Chile 
permanently raised its coast Md a.ddad more than 100,000 square miles to its 
la.~d area.. -- By Mrs. l!a.J:iriro1 Talley, Chicago, Illinois. 

From Colliers M..iga.zino of August l, 1936 ·· 
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OR'EGON COUllTRY GEOLOGY 

Northeastern'Washington 

The U. S. Engineers are conducting a Mineral Survey of the Pacific North
west States. This work has been' authorized by Col. Thomas Robins, Division 
Engineer of the North Pacific Divi~ion, and is under the irrmediate direction 
of Dr. Edwin T, Hodge, Consul ting Geofogist. The follo,ving notes were taken 
while the Party was in the field. · 

The following notes are impressions of the geology of an aroa somewhat 
beyond the reach of our usual G. S, 0, C. fiold trips. Still, it is Orogon 
Country geology, and as such rray bu of interest to mo~bors of our Society. 
Our trjp g&ve us a sort' of cross section of geology oast from Portland, through 
the I"'alO'U'le region to Spokane, and northward through tha Colville Valley to 
Kettle :fulls. , , 

Most of tho country from here to Spokane is undorlaid by thd famous 
Columbia River basalt, ,vhichn..iods'no introduction to G. s. 0. C. memb:Jrs. 
As one goes eastward from Pasco to Pullman, through Kahlotus, Washtucna and 
Hooper, the flows of basalt appeSr 'to be nea.rly horizontal but some investi
gators feel that there ~s a regional dip to t:i!e southwestward, 

... 1. 

The general. trend of' the highway east from Pasco to Kahlotus ie upward. 
At Kahlotus, however, the road suddenly desconds in s',veeping curves to one 
of the "glacial channels" ·.vhich w<lre givcm considerable publicity by Betz(l) 
From here to LaCroseo' tho highway follo.7,s 'one of those channels and tho travel:ir 
has an excellont opportunity to study tho effects of erosion aild·orosional 
remnants. Thoy aro of a sizo and magnitude to stagger the imagination. The 
problem of the 'origin bf t!1ese channels has not yet been definitely settled. 
Betz(l), Hodge(z), A:tlison(3) and others have offered hypotheses and it is 
understood that Dr. Flint.of Yale is to break forth with another, at an early 
date. , , , . 

Eastward from La.Crosse, the highway centers tho true Palouse country, '.Vith 
typical Palouso topography, tho famous "bread-basket of the world". Tho Co
lumbia River basalt underlies the area and is practically horizontal. On top 
of the basalt is ,a 250 foot blanket "of silt which has been eroded to smooth, 
rounded hills, with drmdritic ·dra.inagC3, - tho Palouso Hills. Tho major 
streams havo cut dooply into tha basalt, so thoro is a mature topography 
perched on a very youthful plateau. 

' ' 

Russoll(4) first considared those Ealouso Hills as residual from the 
underlying basalt. Later investigators, noting tho smooth SW and stoep NE 
slopes, thG dust storms pushed by prevailillg fJ{I winds, concludGd tho hills 
were dun3 s, and thus of wind blown origin. Tr ea sher (5) found a laminated, or 
fin<Jly stratified phaso of· tho silt, which he named the Palouse formation and 
from various evidence concluded' that they (tho hill) cannot by any chanco bo 
formed by wind action. He furthor indicated that t:1e silt is a true glacial 
loess. The controvorsy still ragas. Mrs. Ralph Luphor(6) has rocontly con
duotod soma investigations which may materially altar or prove soma of the 

,present ideas. , , 

at any ,rate, this ramrka·o1e silt; which sto.nds 1vith v:?rtic:ll, looss-
like walls in road cuts, and moves liko a fl'Uid when water soaked, has doveloped 



a soil .vhich ha.a produced millions of bushels of wheat, In the early summer, 
these fields of waving grain present a beautiful si~nt, one long remembered, 
and a study for the color photographer. 

Above the tops of tho Palouse Hills riso a few prominent buttes, such as 
Kamiak and Stoptoo llutttJs, These a.ro supposed to bo conp?scd of Pro-Cambrian 
and PaJ.e"zoic metamorphic rocks, or Mesozoic >;neiss. They represent old moun
ain" pdaks ·o~ che terrain before the basalt flood. The lava lapped up the side of 
the old valley like water filling a reservoir, and these peaks remin as islands. 
Farther east, across the Idaho line, beyond t.he lim!. ts of thG Columbia B!lsaJ. t, 
rise tht.J peaks of various rang3s which ulticatoly flarik: tho BittJr Boot Moun
tains. 

Those Buttes have played an importrult p~rt in the dovolopnont cf tho 
Inland Empire. Steptoe Butta, north of Colfn.x, for exaoplo, was named after 
Col.· Teptoe ·nho had a rather unfortunate experience here, He and his detail 
of U, S, cavalry almost enacted a trai:;ic 11Custer 1 s Last Stand" but escaped 
by the aid of faithful Indian scouts. He •vas opposed by cohorts of the wily 
Chief Kamiaken, who ranks with tho famous Chl()f Joseph as a strategist. I. C, 
Busse11(7) coined a word to designate buttes of this tY.Pe which do not belong 
to the present erosional cycle, t:1e word "stoptocs 11 , from Steptoe Butta. 

' 
Ncarur Spokane, arc thu sodimv'!lts of t~J Latah Formation(S), which arc 

interbedded with some of the later basalt 'flo·.vs. T':lese flows were supposed 
to have created lakes as they extended eastward and cut off westward flowing 
streams. These Latah sediments contain leaf inpressions in great abundance 
and are fertile collecting grounds for ;paluobotanists. In certain localities 
tho sediments arc a1maert;..ontirely c~eed ~f-clay.-·· -=· ., .,... -·· ··· · ·· 
_-a.,..r•t..__,,.~- . • 

It migli·~ bo mcntknod here t!'.at thG intcrc.ist o! paloobotanist s in this 
Latah flora, ·.vas lc..rgoly stimulated by a gro•1p of amat<3Ur g:iologists at 
Spokane. ThGse amataurs mado some valuable collections, and as a rGsult a 
Professional Pap0r(S) of t:'lc U, S, G, S, .vas writtJn, Their work was a 
material aid to tho stratigraphers and paloobctanists of tho survey. This 
same group aJ. so discover ad sooe now minoral s as cavity fillings in thci basalt 
one of which is Sphaerosiderite. 

This matter should be a Stimulus to members of the G, S, O. c.; as to the 
ultiaate service they can render to science?, So many discoveries arc made by 
arna.tllurs. Research men aro so in vol vod in t!1Jir dot ail ad investigations that 
th3y are unabl3 to spend time prospecting for now locaJ.itios. Tho a.':latour, 
liko tho prospector, gets his thrill from the soarcl: and tho discovery, and 
science is pcrnanently bcnefi ted, 

Th~ro is a groat deal of ovidonc~ of Ploistoccna glaciation a.round 
Spokane, It ·vill bo rcmo.-iborod fr.at tho cordcillcran ice silcot' sent· fingor s 
;;if ice do.vn tho various valloys into Washington. Tr.c Spokane ar:ia is woll . 
covGred .vi th outwash c..-itcrial froo the so ice shoots. Alnost any hig:1way or 
railroad exposes thesG deposits in cuts ~d thoy offer tho student of glacial 
geology sor.io excellent pages for tJ:oir note ·cooks. 

Tho valley of tho Little Spokane River !'--is boon fillod Nith those glacial 
d0posits to forr.i a wido valley floo;r, SubsoquJnt erosion has bntrcnched m..-my 
of tho strea.os in tho gravels n.nd oxposod t:io undcrl;,ring rocks, 
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A fow miles no~t:1 o·f. Spcim;1~;:".c~ U. S,·Hif.'11v2.~' #395, may bJ soon sor.10 of 
th~ir undorlying rock which provos to bo a branito. It is deeply weathered and 
when dug out it frequently crumbles to a·coa:'se sa.r.d. It is the Loon Lake 
Granite, so named by Weaver(9), 

This granite is st:.pposed to be pa.rt of the great Ida.ho batholith Wl.ich· 
was intruded in Mesozoic, probably Jurassic, time. The extent is enormous, 
boing found in Idaho, southern B. C, , northorn a.nd eastorn Washington, and 
oastorn Oregon •.. Farther south, thero was a groat intrusion of about tho samo 
age, which is woll oxprossod in tho Sierra Nov:i.da Mountains. These may all bo 
moro or loss rclatod in age. Tho Jurassic probably has a timo moasuromcnt in 
millions of yoars and those intrusions could still bo separated by thousands 
of years and yGt bo tho 11 same ago 11 • 

This Loon Lake grl1nito, t~ughout tho. Spokane area, is unique in two 
ways; tho depth of weathering, nnd tho intruded p~gmatito dikes. Ono excellent 
exposure of thosG pogmatits dikes occurs o.t Dartford, soma l~ miles N. of 
Spokane on highway ~395 •. Tho gr.:i.nito is woll woathorGd lllld in some places, 
can bo dug out with th::i fini:;ors,. Rosist!".nt pegmatito dikes cut tho granite in 
many dirsctions, and a study of tham in:iicr.tos that tho:r followed joint planos. 
The dikos vary in width from l foot tq 1 inch. Foldspar is tho chief minor:il, 
-.vi th subordinate amoun~s of quart.z •. 11Bqoks 11 of muscovite Dnd biotito mica up 
to an inch in diameter aro common. Other minerals aro prosent, but these aro 
th:l principal ones. · .. 

The highway takes. the traveler out of the stream channel and up to the · 
outwash plain. To the east are t!le hills of granite, Mt. Spokane the high 
peak. To the west a.re_ 1011" hills ~f'gra.'Ji'te.• :At·a point about 15 miles from 
Spokane, the Munroe or Wild Rose Prairid road. takes off to tho west. Thia 
will take us to Silica Hill. 

Silica Hill is a iow.knoi1, ~iSing about 200 -300.feet above tho out
wash plain, S..'1d aln~st hemispherical in shape. It is composed of pure quartz, 
of dazzling white ;vhore not covorod by lichans. The contact rock is granite 
and from fiold relations it must be concluded that the quartz is of pogmatitic 
origin. Near the contacts, the quartz contains spots of foliated biotite, 
Slllall segregations of feldspar, and an occasional sr.iall bit of molybdenite, 
a feN feet from the contact, the quartz seems to contain nothing but quartz, 
al thoug:1 the surface ma;r be iron stained. On either siiie, parallel to the 
contacts, there is a wide 11c'rack 11 , filled:.vl.thwater worn pebbles of quartz, 
quartzite, granite and metamorphics, as 71911 as a clay filling. Apparently 
the hill must have been covered at one titie b~· wator which would deposit this 
foreign material. The presence. of occasional orrat ics ovor the surface of 
the hill loads to tho·c~nclusion_th'at it ·Nas covered by glacial waters. 

• ,-., f , ~ '>, • ~ ' ~ • L 

Silica Hill is truly a mast unusual foatt:.re. Tho Hill <'lld tho surround
ing gra.ni t e rid:;e s cculd woll. form th3 basis of many a day' s field trip, wl. th 
now things bein~ found Gach trip. 

BetwoGn D;ier Park and Clayton ther3 arc many clay pits, most of the clay 
belonging to tho Latah forrnation. Tho WashinGt~n Brick, Lime and Tile plant is 
located at Clayton. A trip ti'.row;h their plroit is vary interesting and well 
worth while. Some of their clay pits are located ri'1')lt around the plant, othel!ls 
are up to si:x; mile_s away. A :::reat·deal of clay is stored around the :plant. 

-67-



Springdale is rather an im;,orrtant place, as far as topography goes. 
South of here, the drainage is southward, through the Little Spokane River, 
Northward, the drainage is north, througn tile Col ville Ri var ·vhioh enters the 
Columbia just below Kettle Falls, Glacial ice came southward through the 
Col villG Valley as is indicat(Jd bo' glacial atrial on thG bed rocks. But the 
drainage which finally dovelopod is northward, toward th() old retreating ice 
front, 

Tho vall(Jys trib'.ltary to t:10 Colville Valley contain many bJautiful lakes, 
of which Loon Lako is one of t~o larger and moro accossiblo. It is a popular 
rcisort spot for S'pokano vacationists, as wcill as boing tho ty:po loca.J.ity for 
th'3 Loon Lake granito. Many of thcise lakus appoa.r to bu pock:Jts in the old 
outwashmaterial which must have filled the entire valley at one time. 

Some of the tributaries have beautifl:lly developed gravel terraces where 
they discharge into the main valley. Somo of those t..irracos arc of tha by
pass t:n:e, ospocially prominent in tho ChoW'Jla..~ area. 

Wo arc now dofini toly in tho area of Paleozoic rocks, a n:iw oxp""ri:inca for 
many of us. Tho silts, muds, sands, calcareous materials wero dopositod in a 
PalooZoic syncline which lay wost of thci Rocky Mts. It is ostil!lat3d that somo 
40,000 f-iot of mat>)rial was dopositod(9), Since that- time tho sodinonts havo 
boon foldod rcp-iatudly, on a gonoral N.E. -· S.11. ax(s, intruded ·oy tho Mesozoic 
batholith, until tho sodimants aro n<Jw motar.iorphosed to argtlllitos, slates, 
limostonu ond marblas, qua.rtzitos, ate. Faulting has pl~.y..id :m important part 
also. In fact, tho structure of the aroa is very c0mplux and has novar bean 
satisfactotil.y norkod,out, 

, • • • ...... • ~ r 
~ '' ~ ..... ~ , +~ - • 

·· ' - T:ne· firsf-really close vie,, of these metamorphics is just north of Valley, 
The highnay follo .. vs along a ridge cf quartzite for 1-i miles, around Inlder 1 s 
Point. This quartzite is sandstone, cemented .,vi th silica until it fractures 
and "acts" like it were quartz. lfear tho lr.W. end, the state high110.y has 
trapped and crushed tl:is quartzitJ to make th.J road over which we travJl. It 
is mixed 1Vith asphalt to form a. t;,ipe of surface called "aruor-coat" and the 
quartzite Ilk1k<ls an exceedingly durable road. 

At the v0ry top of tho ridge a.ro glacial chatter marks and atrial. The 
grooves trond north-south and tho chatter mc.rks arc convex to tho south indi
cating that the ico ·;oas uoving southward. The. surfaco has mar.y scattered 
11Jrratic 11 pebbles, some of tham with glacial atrial. So there is no hGsi
tancy in say!ng that glacial ice completely ov·.ll'rodo this ridge. 

Around tho noes of Inkler 1 s Boint, tho highway has an east-wost dir;:iction 
for -! mil a and road cuts expo so rock which Wea.var (9) has called the Chowalah 
argillite. It looks much like a slate, which it ii;, and is considerably iron 
stainod, This rock has be~n sheared so much that it would be 'almost a wasto 
of ti !J to look for any megascopic fossil evidence. · 

The highway into Chewelah has a deep drainage ditch on the east side. A 
silt .. vith peculiar banding is exposed here a.--id is :probably a varved clay. The -
l:ici~.tions in a varved clay are su;posed to indicate seasonal variation in 
deposition. A great deal of .vork has bean done on va.rved clays in the East and 
Middle We st • 

. . 
The Northwest Magnesite Company r.a_s its plant a mile south of Chowela.h. 
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There are only two locii.l.i\ies in the. U. S,·where conmercial q_uantities of 
l!lagtlesite are known to occur, - . one ~n californi;i., and. the other in the area 
west of Chowolah. The magnosito is brought down from th<J q_uarrios ovur an 
aerial trom, 6 milos long. It is ground an:i burn(ld to produce !!;gO, magnesium 
oxide, and is used for m.1.king high gro.d(l rofractorios. A oortain omount of 
iron oro is mixed with tho magnesite before burning, for cort:i.in typos of 
rofr:i.ctorios, · 

An interesting by-product is their Therr.mx insvlat ion board. The in
soluble magnesite is treated with snlfuric acii, making the soluble magnesium 
sulfate. This is used as one o~ ti1e ingredients to impregnate wood shavings. 
Tho mass is pressod into thJ shape of boards and driod. It is ra:ported to 
mako an oxcollont sound and heat insulation. 

, .. 
An oil wall is in tho procJss of being drilled, a mile or two north of 

Chewelah. So far as is known'· the undorlying. rocks arc Paloozoic and Pro
Combrian rocks ·.vhich h:i.vo bo.m intensely motomor:phosed. It would appear that 
th.:: chance of striking oil in commercial· q_uantitios is slight, but then--. . . . . . 

Still more q_uartzite is exposed along the highway northwest of Chewelah. 
Near the railroad station of Bl us Creek, a different rock appears in road cuts. 
This is a groenstone, and represents.an altered basic.i~oous flow. Tho rock 
has a groenish cast on frosh surfaces, and is q_uite tough. 

' 
Moro q_uartzito at Addy. Tho mountain wost cf Addy is Iron Mt,, and in 

this locality, soma Paleozoic fossils have boon fQun:i, It is roportod that 
thoy occur in tho q_uartzito, Nono wo::-e found by tho U, S. Engineer party 
ho·wvor. An intorosting fe:1turo is tho half mile long tcJ.us slcpJ of q_uartzito 
blocks, th.:l.t occurs just north of Addy. 

Granite is tho nGxt rock which i's found outcropPin<:>;. This is somo more 
of tho Loon LDko gr::initci, Md it is cixposod more or loss continllously all tho 
way to Colvillci. An occaasional limo!ltoi;i.o outcrop is notiocid alono,; tho high-
way ho·.vev:.ir. · · 

Thci highway turns westward at Colville, headino; for the crossing of tho 
Columbia River at Kettle Falls. These falls ar~ particularly beautiful. The 
river writhes and twists and plunp;es ever tc:e upturned ed«es of a resisted 
q_uartzite and silice01i.s slab outcrop. Vlhen the hii;,h dam is completed at Grand 
Coulee, tho falls ·.vill disappear, for tho water lev-il will bo scivoral foot · 
abovo thci floor of th::i pro son t bridgG. 

These Paleozoic rocks, as exposed in the Colville Valley, present an 
interesting problom to tho ams.tour end l;irofossional goologist alikci. i;:'hG 
structurJ is.so COlllJ?lOx, th:i.t only tho most careful and dotailed examination 
\vill produce results ·:1hich can be verified. Here would be a ;vcnderful field 
for a group of an;<l.teurs to carefully record dips and strikes, and make elabor
ate suites of specimens, to help unravel tho mystory of motamorp.>iism. 

(1) Botz, J, Harlan, Csoe various articles in Journal of Gaology, Gool. Soc. 
of Am. Bulletin 1923 -1934) 

(2) Hodge, Edwin T., nHistory of tho Col~ia Rivorn (Goal. Soc .. Oregon 
Country N3ws Lottor, v. 1, no, 1, 1-P• 1-3, Ma,· 23, 1935) 

• 



110rigin of the Washington Scablands" (International Geologic Congress, 
16th Session, 1933, v. 2, p, i105,· 1936. Northwest Science v. 8, no. 3, 
pp. 4-11, 2 figs., .Sapt ... ~934. Abet Pan-American Geologist v. 62, no. 2, 
p. 155, Sept. 1934) __ . .. . . . . 

' . . " · ..... 
(3)Allis~n, Ira s., ''New Version" of t'he Spokane Fl.cod" (Gaol. Soc. Am· Bull. 

;fl4, pp• 67 5-722., 1933} .. ·' · 

(4)Russell, J, C., 11A lleonna.issance in Southeastern Wa.shington 11 (U. S. G, S. 
Water ·suwly Pa.per #4, 1897) · 

(5)Trea.sher, Ray c., "Geology of the Pullman Q.uad.rangle 11 (State College of 
Washington, Master's Thesis, 1925) 

11Stratigra.phic Aspects of the Loess of Palouse Region" 
(Pan-American Geologist, v. 46, no. 4, pp. 305-314, Nov. 1926) 

Bryan, Xirk, "The 1Palouse Soil' Problem" (U. s. G, S, Bull. #790, pp. 
21-46, 1927) 

Xi.rkh~; V. R. D, and others, 110rigin of the Palouse Hills Topography" 
(Sqience, n. l., v. 73, JlP" 207-209, Feb. 20, 1931) , 

. ' ' 
(6)Lupher, ~s. Ralph,, personal· conmunication: 

(7.)Russell ,: I. c', ! ( se~ abov:o) 
l•~4 ... --~.:. •• ,.,> ... "\ .... ~ ... ;-.• ........ ;~ .. !', .. ~ .............. '. • ......... < 

(8)Pardee, J, P. 'and Bryan,' Kirk,· 11Goologr of thCl La.tah Formation in Relation 
to the La.va.'s of the Col'lllllbia Plateau near Spokane, Washington" (U. s. G. 
S, Prof. Paper #140, Pt A, pp, 1-16, Feb. 19 ,- 1926) . 

Knowlton, Fra.rik: H., i1Fiora. of 'the La.tah Form!!.tion of. Spokane, Washington 
and Coeur d 1 Alone, . Ide.hon (U. S. G. S, Prof. pa.par #140, pt A, pp. 17-82, 
Feb. 19, 1926) 

(9)Wea.vor, Charles Edwin, 11The Mineral Resources cf Stevens Countyn· (Wa.sh. 
Gaol. Survey, Bull. #20) · · " 

· Ray Treashor 

ROOT LENGTHS OF PRAIRIE GRASSES 

The recent dust storms and drouth conditions of tho Great' Central Plains, 
the arosion of tho rich sails'irt the P:i.lous3 region of Ea.stern Washington, and 
tho centrp.l Oregon Valley, have increased the interest in vegota.tion whi.ch will 
take root, grow, and prevont the destruction of those areas a.s agricultural c~n-
ters. ' " 

A crested whea.t grass bas beon :£ntroduced ·into tho Americas from western 
Siberia which ha.s beon remarkably successful in we<!i control, Groeion prevention, 
and providing a good fora.go plant. Mr, T, K, PavlychorJto, of tho Uni vcrsity 
saskatchewan, bogan an investigation of the root s:,•stom of this crested wheat 

' . grass, 



. . 
He very carefully dtig u;p a bunch of t':lis grass, the work taking a week. 

The soil was softened with a water spray and then b~ga.'l t':le arduous labor of 
uncovering and measuring the root B:rstem.·· Using a fine, brush-like spray of 
water, each little root and rootlet was exposed, measured and plotted. ·Tho 
results showod that the ainglo 'column of root a had _a total length of 319 miles, 
and originally occupied a soil mass 7 feet docp o.nd 4 feet square. 

Vlhile the striking fact to tho casual obsorvor is tho onor;nous root system, 
the work of'.. Mr.· Pavlych.:ir.ko may havo some important biological dovelopmGnt s. 
The same technique coUld be followed in studying·nitrogon-capturing plants, suhh 
as legumes, <ind for a. study of pa.~a.si tic :plc..nt diaoa:sea. 

(RcT) 

NORTHWEsr GEOLOGY Washington RClcent Bulletins 

Glover, Shaldon 1., "Preliminary Roport on Petroleum and natural Gas in Wash
ington" (State of Washington, Dept. of Conservation and Dev<llopment, Division 
of Geolo Ro rt of Invosti ations No. 4 24 01 ia l 6) 

The purpose of· this Report is to set forti: in simple terms the essential 
facts of oil a.'lq gaa occurrence as applied to the geologic conditions on Wash
ington. Discussions; lloth verbal and published, have ir.cluded so much s.1-ieer 
speculation without adequate factual basis, t:1at t!:o Report has been deemed 
necessary, As studies ·have been completed in but few areas, th~ result of this 
publication is that of a :preliminary geologists and constitutes an authoritative 
report. · .: ... : ·· ·· .. 

Conditions of origin' and occi;.rrenoe of oil and gas are considered a.a well 
as those u.'lfavorable. Particularly as to t".c State of Washington, the areas 
&nd formations unfa.fcrablc for 'procfo.ction. Tho favorable areas in eastern 
Washington exist in the ·Wenatchee region, and the Columbia. basalt plateau. 
This latter re;fon has a producing locality on the Rattlesnakes Hills in Ben
ton County. Analyses of the gas from this field are !Sivan. In western wash
ington, the areas considered a.re: Whatcon, Ska~it, Snohomish, Kini;, Pierce, 
Island, Kitsap counties; southwestern Washin;;ton; northeastern Jefferson, and 

. northern Clallam Counties; West coast of OlY'..lpic PeninE;Ula. There is a selected 
bibliography. · · 

The Report will prove interestin£ 'to studonts cf Washingtcn 1 s natural re
sources, and perhaps to investors in "1vild-ca.tn operations. Copies may be 
obtained by writin~ the Depa.rtnent of Conservation and Development, as stated 
in the rcforence at :the beginning. The cost is not known • 

. (RCT) 
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NATURAL MOUNDS OF THE TENINO (Washington) A.1'\EA 

Natural mounds a.re not an unusual feature of topography, but when a 
situation arises that puzzles the worlds beS; geologists, that is news. When 
these men, who have been interpretating physiography for years c=ot agree 
on a. simple ( ?) thing l:lke the origin of a. bunch of bumps, tho bumps should 
be worth a short consideration. 

The mounds in question :i.ro locatud in wostorn Washington -within an a.roa 
boundad by Olympia on tho north, to·.vn of R:i.inior on the east, Bucoda on tho 
south, On tho west tho boundary oxtonds do•·m. the Chehalis Ri var valley to 
below Oakville. Most of this a.rm.i. lies within Thurston county, nnd is lnrgoly 
covorod by the Chehalis qu:i.dro.ngle. 

As early a.a 1842, Wilkos obsorvod them with tho view of hum:m origin .:i.s 
buri:i.l mounds or tho work of Indi:ms. He fou.'ld no ovidonoo to support this 
contJntion howovor, and neither h3.s :i.nyone to this da.y. In 1873 Gibbs sont 
notes about thom to the famous Agassiz who unhesitatingly stated th:l.t they 
represented nests of suckers or some other fish. In tho soma year LeConto 
decided that tho sediments roprosontod horo woro deposited in water, :md then 
as erosion prooedod, vegetation took root on tho hummocks and further pro
tected them, In 1884, Newberry frankly stated. t:"Jat their origin was inexplic
able, ,In 1893, G. 0, Ro;;ers m:i.do a. reconni::i.sa:inco and concluded th:i.t tho 
loc"1.lity wa.s covorod with piedmont ico ·nhich was in turn covorod by debris. 
Super-glacial floods hoapod this r.iatori3.l, and insulation caused the ice to 
malt thus dumping those heaps onto tho groUn.d. Shortly thereafter it nas 
'!i,igge !Its:! .. ~i,a-i;_the. mQ~dss1er_e .deve:\.oped sub-glacially; t:nat e-scaping sub
glao ial waters eroded the drift into a r.1ature topography. Upham in 1904 
decided t1'.at these mounds were sir.1ilar to col!Dlonly hilly moraine belts of 
other drift areas. Other modi:ls of origin which have been suggested are that 
trees occupied tho cantor of t:1oso mounds and that loaf mould and dirt col
lecting around tho trunk: caused tho olovation. Lat or tho trunk decayed out . 
This idea still attracts ccnsidcrablo attention and it is suggcstod that 
Society moobors bo on tho leak-out for this f;iaturo. Anotl:or suggesticn is 
that tho mounds aro tho work of ants, They havo also boon identified as 
k!lnos, and as kettles. 

All of these ;hypothesis h.·wo difficulty in ror.:i.ining in tha picturo. 
Plenty of ovidonco sooningly c:ui bo presented to disprove My or :ill of them. 
J. Harl.in Bretz in his po.:i;.ir 11Gl:i.ci:ltion of tho Puget Scund Region", pp. 81-
108, Bullet in #B, washingt on Goologic:i.l &urv:iy, 1908, (this bullet in is in tho 
Portl:uid Library) ~ot s forth tho following limitations of tho so l:Y.Pothe ses: 

1. They were formed at the time of the gravel outwash vdth an absence cf 
kettles. ;,. 1 .. , 

2. T:1ey wera f ~rmed during the last stages d cut'na.1fa a.nd are not stratified. 
The earlier material is all stratified, 

3. The I:10unds a.re constructional. Channel origin is impossible, 

4. Intermound peb"!lles were not deposited by agencies which formed the mo"Llllds, 
Tho mound-areas have a cobble strewn floor. He suggests that the mounds 
may .be due to: 

a. reworking of tho upper gravel, and heaping of tho fine matcrial, , . 



b. additional deposition after the cobble pavement was formed . ... - . 
·' 

c. possible formation at a ti:ne when the upper few feet of gravel was 
first deposited, ~ .' .•!:;. '. ·· 

5. Origin of. the black silt not-·'in-tkiatJlji rolatad to the mounds. It occurs 
from Montesano to San Juan I-slands •.. It is not hUllllls. Tho mounds are 
.virtually till, but is much more "o:pJ?i. 11 than the cth:ir till. 

' ,. .. .. ' . . ~ 

6. Tho various lovsls of tho prairie m=ds thr01vs difficulties in tho way 
of thoir boing formed in connaction with an ice ahuot • .. 

-
Bretz further eats forth conditions controlling tha construction of 

accoptabla working hypothosos. These conditions givo an improssion of tha 
Mirna typo mounds gainod from a catoful fiald investigation: 

l. The moUnds are regular in form, symnetrical, with a height 
and a diameter of 7' - 60 1 • • ijowever, in any one area, the 
shape is uniform. '1 . . 

of7'-8 1
, 

size and 

2. There is almost invariably an acci,mroJ.aticn of pebbles between the mounds:. 
Sometimes the pebbles may also be found within the mou.'lds and sometimes 
not. There is no particular accumulation at tho base of the mounds as · 
would be exi:actod if the pobblo_s were eroded out of tho mounds thomsel ves. 

. ' 

3. All prairies of the region ·baar superficial black ·silt, This silt howover 
is not organic as was foi.md w::i.cn tho ble.ck: material was ignited. In some 
casos thti silt is as thick as tha mounds aro high with a thin layor in tho 
inter-mound area. 

4. In rolation to tho moraines, at Mima thoy are outside the terminal moraine 
and o.re developed at two levels. 'Pho mounds en the lo1vor surface havo the 
b3st dovolopnont. At Rocky Prairie they hAvo formei between tho terminal 
and rocossional moraines. They never occur on surfaces other than t:r.oso 
of glacial gravol a.nd are best developed on pl:me surfaces of slight grade. 

5. The mounds a.re structureless. 

On this field trip, we will have an opPortunity to study these mounds in 
their natural surroundings. It is reasona.1::le to expect that some member cf 
the Society may find some small feature which may serve as a cl9\V .to the final 
identification of the origin of the hUitlnocks. Evidences of the gl=iation of 
western Washington will also be discussed and observed. A brief inspection of 
the oldar formations, with fossils for thLJ nfossil-hunters", will be :provided. 

Hotel Accomoda.tions: 

Centralia.: ' . 

Lewie-Clark Hotol: . Without bath, $1.50 single; $2.00 double 
With bath $2.00 single; $2.50 double 

Centralia Hotel: Without bath $1.00 single; $1.50 double 
With bath $1.50 single; $2.00 double 

Meals: Thero are numerous eating places, and ra.tos vary as one wishes. 
Lunches will bo in order, for Sunia.y. There is no place to buy a 
lunch at the noon stop. 

-T3-



:, ... 
LOG OF TENIHO NATURAL MOUND TRI:P . " . i . " 

., .~·· . ' 
•·• ' • r 

Leaders: Ray Treasher and Reg Reynbld~ · 

Saturday, April 17; leave Portland 1:30 P.M. 'from 6th··e.na"Y~ll. ·.-ME,~t 
in Centralia, at Lewis-Clark Hotel, 5 .P,M: - 103 Miles; . : - ... 
Short trip to Wabash mine (now abandoned) to visit· an Eocene locali t:,·. 
7 coal seams exposed, Sedimentary strata contains soma. excellent fossils, 
oysters and Turritella. and others. · · • · · 

Sunday, April lS: Leave Centralia., Lewis-Clark Hotol a.t S:30. 

o.o 
5,7 
7.4 

10.4 
12.4 
13.7 

lS.2 

lS.6 

21.9 

25.2 
27 .4 
28 .2 
29.2 
31.S 
32.4 

47 .5 
52.9 

53.3 
53,7 
57 .6 

Centralia., leave by Pacific Highway north 
Junction Grays Harbor Highway, turn left 
Grand Mound, famous landmarlt. Interesting gravels and sediments. 
Rochester 
Turn right, at Shell Station, to Gate City 
Gate City, turn right along R.R. track, Cross tra.cl!: to left-hand side 
a.bout 200 yards farther on . .. . ~ 
Mima station, beginning of natural mounds. This area from Gate City, 
northeastward is one of the ma.in channels used by Vashion glacial water 
Gravel Pit, High1vay and R.R. Mounds of both Mima and Ford type beautifully 
expressed · · · 
Little Reck. Just before enteri?'.g town in 1_3- ro84 out •. Decision .t.o b<3. 
made whether it.ropr<isents"torminal"mciraine or not 
Maytown. Most' of this area coircired is glacial :drift 
Turn loft ". . · ' 
Millersylvo.nia. Sta.to Park. Eat l~ch .•:. - ' 
Turn right 
P.::lcific Highwo.y. Noto MiE;tl. t•':Po mounds on either sido of h;;y. Turn right 
Turn '.l.:lft at "french co.fa". This road S'Rings around Offut L"1kc. R.R. 
cuts will oxposo relations botwoen mounds and underlying gravel in an 
excellent manner. Exa.mr;tes of kettles. Of fut Lake. 
Pacific Higlr11ay, Turn left, toward Tenino· 
Entering Tenino 
At south city limits, Tenino. C/;u.a.rry of Western C/;u.a.rry Co., producing 
Hercules-Tenino Sandstone. Exanples of quarry methods for building 
stone, and machinery for- producing saoe: 
Take road to Buc".lda . 
Bucoda.. This valley is the southermost channel of escaping glacial waters 
If trip is ma.do to Wabash mil).o Saturday l.lvcning, continue on paved road 
to Centralia.. If wo have thia stop to m.'.lko, turn loft at this point. 
Turn right · 
Loavo cars. Short hiko to Wabash Mino--a.ba.ndonod-::m:i Eooeno section. 
Can tra.l ia. . . r 

Party will disbond approxio:l.toly at 4 P.M. at Cantra.lia.. Members return to 
Portland, as they wish, There will be no "dirty" hiking., Dress for the 
prevalent weather, and. you ~Y. get sand in your shoes, 

Total: 264 Miles 
. ': ' ·~.; 

.. . ·: ; ·.: 
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LECTURES 

April 23, l937(Frida¥)-Tho loctur.c ovaning of April 23rd will be dovotod to 
tha showing of· two motion picture films supplied through 
tho courte'sy of tho Union Oil Company of California. 
Tho so filos, on ti tlod "Troo of Life 11 and •Potroloum 
Goology" a.ro of high scicmtific and oducaticnal value 

The 1'Tr"o of Life" proso..~ts a detailed stud;r of the 
gradu::iJ. development of living organisms' from the ea.rliest 
age to the present. 'The formation of the ell.rt h is first 
illustrated by miniature models operated in accordance 
with the planetesimal theory and excellent microscopic 
photography is a featur<l of the picture. 

11 Potroloum Geology" shows tho challge s in physiography 
··Rhich ha;,,e takori pla.Co in· tho North American continont 
since tho dopositicn of tho oa.rliost fossil boa.ring 
sodim'3nts through tho medium of animated paleoga.o
gra.phic maps and dia.gra.matic cross sect.ions. Depo
sition Of BSd'imCliltS p ·folding p fault &OtiOn and the 
accumulation of oil in a.n anticline a.re all m!>de clear 
by animated soquenco ~na a.'vivid concept of mesozoic 
lifo is pictwed by dinosaur scenes from tho motion 
picture 11Tho Lo st World 11 • ' 

May 14, 1937 (Friday)- Ben s. Morrow, Chief Engineer of the City of Portl::nd 
We.tor :Bureau on. the subjoct ~The Goology of tho Boar 
Creek Dam Section as dotorminod by· tho Ira A Willians 
Report. 
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May l - 2, 1937 

.· . ~ 

May 15 - 16 J l937 

May 29 - 30 - 31, 1937 

June 19 - 20, 1937, 

TRIPS 

- Lower Columbi~ River 
Leader: 'Claire Holdredge 
Complete details of ,the trip will be given at the 
meeting of the Society, Friday, April 23, 1937· 
Watch daily newspapers • . ' 

- Oregon state College 
Loader: Dr, E. L. Packard 

- Bond and Vicinity 
Loader: Phil Brogan and th3 Doschutes Goology Club 

- saddle Mountain 
Loader: Robort Layfield 

Reservations will be required for 'tho Corval:lis and Bond trips •. Those 
rosorvations 1JJ""1 bo turned in to any mombor of tho Exploration Comnittoc, 
namely: · 

Mr. & Mrs. Chester A. Whe.e.ler. ~.GA .824} · 
Mr;& M'rs','L'a'siie :P,' Newell - TR 7077·. 
Joa'Wininer - TA 0597 

· Fratl!: ·J. 'Bigler 
H, Bruce Schmirik;r .. TA 2485 

'"""!"'- ii ~j • _,,. 4 •• --.c-~ ·~ "t"'li"' .F~'-"'"'"-'r~ ..,._,-_ -: ,-£ 

DUES'ARE NOW' PAYABLE-,;.MAKE CHECK PAY.ABLE 
T 0 _T_H_E_ GE 0 L 0 GI c AL _S_O_C_I_E_T_Y_ 0 F _T_H_E_ 0 REG 0 N -co u N~ ----------------------------------------
'.!'. !!. 1· - .... - - -· 

THOSE MEMBERS OF THE SOCIETY WISHING TO HAVE THEIR BULLETINS BOUND PLEASE 
GEr IN TOUCH WITH THE BUSINESS MANAGER, 

- ...; -·- ·-

On Monday April 12th, 1937, Mrs Ina Condon Bean passed away 

at the age ?f 79. 

Sha was a daughter of Dr. Thomas Condon, pioneer geologist 

of Oregon, and mother of Ormond R. Bean, Portland1 s Comnissioner 

of Public Works who is an active member of this Society. 

Tho Geological Society of tho Oregon Country extends its 

sincere sympathy to Mr. Boan and hie family in this thoir hour 

\ 
of groat loss. 

. ' . 
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DROW.NI<,']) :&'01'Ee7rS OF THE COLU:-!B~A RIVEa GORGE 

Donald B, Lawrence 

In searching through the abundant literature on the origin of the Cas-
cade Rapids one begins to discoyer as did Barry (3), that there a.re two main 
forms of Indian legend.concerning it. The earlier of these two (before 1850) 
and hence probably the more authentic, certainly tho moro 'accurat~ly suited to 
tho pres.int known facts,' is givori in tho account of Dani'ol Loo (13), It is as 
follows: "Tho Inaia.•ra say tho so falls arc not ancient, and that their fathers 
voyaged without obstruction in thoir canoes as far as The Dalles, They also 
assert that the ri var was drumwd up at this place, which i:ausJd the waters 
to rise to a groat huight far MOVO and th:J.t after cutting a p8.SS'1g0 through 
the impeding mass down to its prosont bod, thoso rapids first made their· 
appoara..'lco", (See also De Smet 1 s account (5) ) • · · 

· The later and better known version which brings in t:i.e rinr-to-rim bridge 
idea is much more.elaborate in detail a.'ld quite probably arose at first as 
the w:Ute l:lan1 s -misinterpretation of th<J st.cry. Somo students hav.i s~gostod 
that the B~idge of t!i.c Gods legend in its most olaborato form may have boon 
larguly invented ?Y _ti~o white man, or at lu::i.st for his benefit. 

Since tho 'first M~torio records wore sot down by Lmvis a.-ii Cln.rk 132 
yc::i.rs ago (14), ov.ir 50 art:!clos have boon ·.vritton -.vhich "oo::ir ontiroly or in 
p::irt on this fascinating :Problem of· the formation of the Casca.rl.e Rapids and 
the dro.11%ling of the s1ioraerged forest stumps. In tht;lso various articles four 
main hypoti1escs are advanc<Jd concerning the kind of goograJ:m.c change that 
ultimately caused tho drowning of tho troos. These arc: JJJ ·A dar.i at tho 
Cascades causing tho ri var a'bovo it to ri so and cncroo.oh upon tho tro0<-
cav3rod shores, (2f A subs.j_i,onco of thu gorge floor as a ·nholo w:Uch lo1vorod 
tho treas into thci water. L3.J A s->rios of landslides from various places 2ll. 
the gorge wo.lls carr;;'ing upright troes into tho previously ponded river, l!!J 
The undermining of the shore a.t time of freS:1et, c:iusing the root systems of 
the trees growing thereupon to settle down into tho water. Most of tho writers 
followed the first m-pothcsi s a.-id conolud.9d th:i.t tho rivor h:i.d l;oon d=od at 
tho Casc:i.dcs, but at least sov<.ln distinct theories wore oyolvcd r<lgarding tho 
nature and origin of the im,podimont, 

That the opinions of geologists concerning the nature of the dar.i were not 
in agreement even as late as 1915 is evinced in an articlG by Diller and his 
associates (6) who suggostod throe 'pcssi"olo causes of tho dBJ:l: an uplift, a 
fault, or a landslide. Evon Fennemn.n 1 s text (8) published in 1931, shows that 
tho landslide explanation of tho dsn ho.d not yet reeeivod wide acceptance at 
that raoont data. 

Many of the authors who dealt with this p!:'oblem concluded that the dam
ming lllll.st have occurred since about 17 50, and even our Dr. Condon writing in 
1874 (4) su;pposed that the subinerged trees had diod nwithin a century or son, 

It socms evident now that most of those ~sticat~s 1vhich indicated a vary 
rocont formation of tho Cascade Rapids wore based largely on tho fine condition 
of presJrvation of m:my of tho stibmorgod forest stu:nps; an interpretation which 
devolopod pro'cably 1::oc:i.uso of lack of information ooncoring.!JJ tho geological 
processes tnat :roro rosponsiblo for their preservation and .lgj the rate .of doc.:i.y 



of wood that is usually almost completely submerged and so protected from 
decay throughout a large part of the sumi1er ·season whon rotting would bo 
most rapid ~der normal subaorial conditions • 

.. ' 

It may bo wall now to roviow tho probable courso of ovants that lod up 
to thCJ drowning of tho submcirgod forest troos, '·;f(MotCJ:-This account is tak:on 
pllrtly from tha writer's previous articlCJ (12) on this subject but has been 
rovisod to fit newly ascorta.inod facts.) 

At somo forcer tine the Columbia Rivor flowed Sl!lOothly tl:!bughout tho 
entire strotch from Tho Dalles to tho soa, for there wore then no Ca.sea.do 
Rapids. From tho vicinity of tho pres<Jnt town 'of Moffotts ( which is situated 
a.bout one mile northwest of North Bonneville) , tho north b8!1k of tho river 
rose sto<Jply to an olova.tion of perhaps 3500 f.Jot, for thJro oxistod then a. 
southJa.stwa.rd continuation of t!10 top of Tabla Mountain that oxt.:indod probably 
throe q=tors of a. milo beyond tho groat scarp which for:ns tilat oounta.in 1 s 
pros<Jnt ·southeastern fa.co, (Soc u.s. Topographic Map (15) of this region.) 
Thora probably Wtls also at that tine a. cinder cone rising to an elevation of 
about 2500 feet and located sonew:ia.t to the ea.st of the present face of Rad 
Bluffs, and southeast of tho suranit of Groonloaf l:'oak. Both those structures 
rCJstod on t'1o easily oroded Eagle Crook formation whoso bedding planes slope 
in a. southoa.stwa.rd direction toward tho river. Tho sur.rnit of tho Tabla Moun
tain oxtonsion was, as is its romnant today, capped by a.·1~yor of Columbia. 
River Basalt 1500 feet thick. Tho rivcr 1 s north cdgo than was located approx
ino.toly on a straight lino drawn fron Stevenson to Boa.con Rock, and was 
gradually cutting into tho Eagle Croak foundation !lnd thus undorni::iing of tha 
basal tic cap. 

Upstream from this place for a di stance of 38 miles the channel lay 
a.bout as it does now but it was deep<lr ani in man:r places narrower at high 
water by at lea.st 70 yards than it is today a.t low wato't'. Upla..'li traos graw 
down to tho odgo of this ravine, whoro thoir roots woro1 s-:ildr·m or never flooded 
by sprini; freshets, At a. lower olovz.tion, on the flooi-lands of that time, 
lowland treos grow. 

Finally thoro C3IllCJ a time ;vhon tho im1orcut oxtcnsion of Table Mountain 
oouli no longor susr >in itsCJlf an'.i toppled. over into tho channel at a. point 
a.bout two milos :iuo wost of tho prosont town of Cascaio Locks, initiating a 
la:ndslida that cEU"riod. millions of tons of rock 'i.ind soil into tho channel, 
across t:10 floor of tho gorga, :md oven a littlo di st:ln.co up tho south wo.11, 
completely da.m!ing tho river. 

This nCa.sca.de Landslide", or 11Dam of the Go:is", as it has '!:een called 
(10), was,· along its main a.xis quite surely cataclysmic in nature a:ni. not a 
slo11 creeping motion a.s soma authors have sugsested.. This fa.ct' has been 
a.s.:2rtained. by tho present writor 1 s conpa.rison of tho.J;.mio.:;raphy of the cas
c:id.e Landslide with topoi:;ra.phies resulting from both ill creeping, a.'l.d 121 
almost instantaneous (1, 2, 7) historic landsli:ios of tho Gros Ventre River 
C::myon in Wyoming. 

In dosoribing tho Ca.scaio L~.n1slide it is import:mt to 1istinguish the 

• • 
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terrain lying along the main~is ( a line drawn from the sU!!I':lit of Table Moun
tain .through .the. :present, nB:i;-id&e of .the .Gods'! .approsimatos. this axis) , from 
portiqns lying to -tl:)l.l 'north. Qf'. it sine~ ',tifo_ la.ttQr torrain has N.l tho cha.ra.ctor
istics thii.t roirolt from .. c:roo:p~,motioi1 1 ~mid is quite lik;.ily tho rosult of a. 
sorios _cif ·.socoriqa.ry BJ,ido1f.tha.t probe.lily did not tako pc.rt in tho damning of 
tho rivor.· ·: ·· " .. '·-··· ' ' 1 

..... .. . . ~. . •" ... ,,_. •l • ·~ .. ' .. 
To judge. fro!!). pr:e sent' topogra:phy ·along the nain ·a.xis of the cascade Land

slide, the crest of the.great dao'that was thrown across.thG river must have 
bean botwCJ0n 200 iinii' ;oo feet above proa0nt sea lo vol-. tf tho clam hold wator 
until it_ovorfloivcd at tho 200-foot olovation 1 tho.iali:e aboi.rci tho d.an·oust 
have! boon ii.t least 90 ~los long, .its area ooro thaii 88. square oilos, and.' its_ 
vol ur.io oorq than 5 ;200 ,000-acre foCJt, wa cannot bo cartain about its oaxinal 
axtcmt, for '.no Visible_ shoroi.inas haw yot boon fomd; but Wo r:ny -co sure t:-iat 
for 33 rlilcl!? aoovo tho da.-:-i tho wator rose on tho' floor an::l._walls of t::ogcrgo 
and ::l.rowno::l. thousands of treCJ·s in thB.t region; and 'that it oxtand,.ii b-ayond 
tho GS.stern portai. of tho gorge far int·o the trooloes rClgicn of tha Col ur.ibia 
Basin, With overflow of tha da::i, tho surfacG cf tho lolw \vas proba.bly lowered 
so ra.piily th.1.t tho whole gorge floor below· my h:i.vo buan flcodoi With we.tar 
o.nd tho fcrnor doop ri var channul downstroo.-:i ovon to boyon1 tho vicinity of 
Boa.con Rock w:i.s ::l.oubtloss.P£1rtly fillo~ with rock fr~nonts oroiod. fr~n tho 
la.nislidCJ, ·Thus bogan the cuttinG of ll. c:wmCJl in tho sli1.o 4".Ltorial and. tho 
pro sent i;;rcat . bond. of. tha CascMa Rapids, as nuch as a nilo t.nd a J-.alf. south
aast of the pr~viou.s course, was fornoi." This nmv c~ol did. not skirt' around 
tho southern torr.inus of the landslido as sono writers hava su.:;gcste1 but cut 
diroctiy acres~ the lo1vest part of tho l"'.1i.n o.xis of the sli:le leaving its toe 
(·,vhich is nc·.v known as Ruckel Slide) completely isolated. from tho rest cf the 
sliie a.n1 without. S)I.PPQ!'t·~ .... ~- .,, ,_,,, ~ ~·-- .. -.-• ,_ .. ~ •. ,.. ·-·. - ·~" .• '·-

I ' •• • • 

• • 1: • ' • • • ' 

. '.!'he lake :persisto·flong enough to parmit. saiimcntto aocumulato to a depth 
of at least 25 f.:ict arouni t:1e trunks cf .DanY of tho d.ro:vnad. troos, ospacia.lly 
at tho uouths of. J;ribiltary streams who'ro all-uvial cones wore built up. As tho 
dam was orodad ond tr.a lako partly drained," portions of tho lake floor boaamo 
ax:poso:f, and tho .dro·,.nad troos 1voro loft st:mding in tho II!lld.. Thon thoir ox
posod parts.rottod. d.Ql'IIl. to tho \3\lI'faco of. tha silt, a process th:i.t tokos a:iout 
75 yob.rs for a doad but oroct Dous;lo.s fir under usual forost ccnditions in 
wastarri Oregon,' sV.b soquently tl-.o ri vor · arodod tho silt in placos end partially 
oxhumod. tho unrottod stumps, o.nd as this erosion of t:10 lakJ bod continues, 
stumps th;i,t havo romainod wholly or partly ·'.l'tlriod and thus protoctod aro 
gradually brought into sight. Tho tallbst stuntfs, as lllUCh as 25 foot in 
height, aro .found near tho wost and. cf tho ::mciont l:lkc whore do:i;:osi tion by 
tri'Jutary- streams was greatest. Noar 'tho eastern limits' 'o''f tho gor::;o where 
loss tri'buta.r;· deposition occurred, mar.if of thCJ st1mlJ::s ·arc so short as to '.:o 
visible only at ver low 1vator. Beyond tho oast portal of thJ gorgo no stur;ips 
hD.vo boon foimd ,'probably bocauso tho' cili.ttato, as at' pre sent, was unfavorable. 
for tree gr9V1th in that region. In places where tha lake doi:osit is col!!Eosod 
cf f:i.n..i silt with a'larga contant cf.organic matter tho buriod ·i:arts of tho 
atumps are beautifully prasorvod, oven' tho bark r.ioa.ining- in plaeCJ, ':mt whore 
th:i sturni:is 8.ro surrounded. b

0

y coarse gravel, l:;oth bark and sapvood aro gono. 
Nono of· th'3 vortica.l st\Jo:ps boar branches but ·aooassicnal troos that foll 
ever as a. consoquenco of tho softening of tho soil a":lout t!loir roots with 
tho risL"lg water in tho loko hs.va boon :prasorvod. almost in their ontiroty 
by tho· aubsoq,uont ~oposit of silt,· Tha woo'i of many of tho. stUI!lJ!B is sound 
and ho.rd and W:'1an out gives off t!J.o charactcI'istic odors by \Vhicp wood fron 
living troos of the' saoo spocios may be rocognizGd, Thero is no evidence of 
potrifaction, 



.. .. ~. . 

As the protect! ve lake deposit about the· stum:ps is eroded by the ri vel;' 
deca;v begins again. It is still in progrea·s; but the rate of deca;v is very . 
slow indeed as may be seen from photographs. showing stumps at Wyeth ~?. ~909 and 
again in ·1936. In the 27 years lapse of time the stum,ps eoom to havo :ondor- · ,_.. 
gone very little alteration; ovon moro slivare in eomo ca.eos rJmain almost 
identical, Ono vory ovidont difforonca .that is.to bo notod in the two photo
graphs iB that a depth Of fr~m 26 to JO inohes of ehor.e silt has been eroded 
from about the bases of the stumps in t)l.eee 27 years. If thie can be con
eiderod to rept"eeont tho averago rato· of'erosion sinca tho time of Lowis and 
Clark's visit, it i.s qui to possible that stumps whoso topa now etand, for exe.m-. 
plo, about 16 foot above th9 8urfaco. of tho shoro, may havo protrudod only 
about 4 f:.iot E'.bove tho silt in 1805,·. As hD..s boon suggested above, tho slow-, . 
nose of tho decay of tho stum:ps is probably tho rosult of th::iir having boon 
wator-sollkod for so llll't;o a part of ca.ch frostloss ·season when rotting would 
normally have boon most rapid, a.'ld.exposod chiGfly during winter months whun 
temparature ia imfavorable for th() pt"Oc()sses of. decay. 

. * • 1· • • -

The worl!: of tha writer on this :Pro'biom :l,n tho summor of "1934 ie roportod 
in hie previous articlo (12), At that tinp h\) aecortainod by comparing tho 
growth-ring patterns.of submorgod fa.rest stumps.of.Douglas fir near Wyeth 
with the patterns of old living treee of ~the eame epecies gro·.ving on the 
adjacent gorge walls·, that ·the anci\Jnt treee had disd at some dato pravious 
to 1732. · · . '. 

"'Iritha~faif o~·' i936-·tha--Wr-it'or~·rocoivcid. .-:gr~~1n:a.id-of-r~esa'tch 'from· 
tho Sigma Xi Society vmich with tho addition:ll financial Cl.id from tho writer' e 
parents Mr. and l~e. W, C, Lawr':mcio of Portland; enabled him to continue ro
eoarch on this problem in tho low water P'Jriod of 1936-37, In this •7ork 
Elizabeth Gey Lawrance, tho ·i;ritor 1 s wife, ha.'e holpod continuously. Four 
major phasoe of tho problom ho.vo boon attacked during this rocont study. 
They involve: l, Tho character and oxtont of 'tr.a Cascade L::mdslido, !!, 
The detailed distribution and epeciee-composi t.ion of the submerged stumps. 
3, The rate of deca;v of the stumps. 4; The collection of cross-sectione 
of Ponderosa. pine st'U!llps of the aaetern portion of th3 submerged for3st in 
tho hope of ev3ntually, with this now material, baing ab lo to date exa,ctly 
the occurrence of tho Ca.sea.do Landslide. · 

At the present writing the field work i ~ pract.ic.~ly complete but the. 
date gathered ie still to be correlated: · .. . . . 

Several interesting features .that l)ave boen noted in connection 'Nith 
the study of tho Caeca.de Landslide niay bJ worth considering hero. Porhaps 
moat important with respect to tho wholo problem involved was tha finding on 
tho Northwastorn Electric Company' e power lino right-of-·nay, 'llhoro it croseos 
tho main axis of th::i slido, a numb.Jr of etumps of trooe that had producod 
ov.:ir 300 growth rings boforo they ·NOro cut do·.m in 1912, . Ono of the.a stumps 
showed 342 rings at a height of lO ·feat above the ground, ·.vhich seems to 
indicate that the life of that treci began about 375 yoare ago. Tli.s charact<r 
of tee ringe of this treci ehowod dafinitdly that tho BJ.ido had not hamionod 
during its lifotima; it _is r'easonablo to a.ssumo; thoroforo, that tho slido 
occurred at loast more thrui. 375 ·yoare ago, or· boforo 1562 A.D. Thie is 

• 
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within a few years of. the cL.'1.te arrived at by G. K. Gilbert (9) in 1899 for 
the mtni1rrum age of the landslide •.. ·:·!'- ... ·.. .1:" . 

··. ·;.·,:·:.a i:- . . -.i.:-···: . ·~··"".:. ,.,. ' ...... ::. .. ·-· 
... . . . 

Another observation of interest is the discovery•cl'::forest 'wreckege 
:partly imbeddod in tho landslide material in sovoral. placos just above tho 
level of lowJst water of tho river. chlo of· th::)so sitos is a small island 
just above the rapids, and anothoi;' is Qn tho north bank between th~ pro sent 
"Bria.ke ·.of' 'thJ''Godl!". and. tho ini>uth 'orRock Ci'o6k / 'lia.shingtoif." The ad bi ts of 
debris wore undo\ibteli.1y· traiisport~d with'·ihU; othef landslide material to th<ll:r 
prosen~ locations from. thoir or~gina.l habitat on SOI!lO fo?'J!lcr portion of the 
nOrtn wall or tho gorge·. ~ 1 :~--~~-· t"l~·:r·~· ,-..... · .. · ·.' '>"·:":-:· · ·'·· ... I . . . .... . .·· .. ..\ 

.A third consideration, less specifically related to the landslide but 
ne~erthel ass" of' 'interest here,· is 't!ie 'ob;,;ervation 'that the c'inder' cone·,' parts 
of l'hich are to be seen in and a.bout Red Bluffs is probabiy not· contemporary 
with the Eagle Creek formation as Williams (16) suggested but rather occured 
a.ft~·:r thJ laying' d!i'Nri of tho Columbi~ Rivilr0 Ba:Sa.H' and Eivim aft.Jr tho erosion 
poriod 1n' whicl:i"rable· MoUritatzi' and Gr1J"0niea.f: Peak· wore sculptured to approxi
mately the shapes that they possessed before the occurrence of the Cascade 
L dlid . '· '" ."~ .......... ,, ,, ......... ,. . 

8.ll s e. ... - · · · · · ,. · . , . . ~ 

The recent .study has enlarged the region of known distribution of the 
stumps along' the river from a'b'oilt 25 inile's' as is indicated in the map of 
figure 4 C1f th9' witerl S"prEl'VlOUS a.rt-:i.ClEt (12) I to 38 mile's at present; the: 
number of known stumps has increased from 1800 in 19,34 to over 3000. The 
'eastGrnmost stumps, found to date are in tho vicinity of Cratas Point at the 
eastern portal of th:.i 'gorg'o; ·'It is intord'stliig to note ;;f.at t~t.. point 4,s 
approxil!l9.toly th<l proscint oa.storn limit -o'f l iv':l.ng t.r:io·s in this region. ·In 
studying th<l distribution of tho stumps many photographs have boon taken,· 
and small samples ·of Wood ·for tho· pur:poso''of':iddntification have boon gathered 
from about 200 difforcnt stumps, and tho depths of wat-cii" about many stumps that 
are still partly submorgod at lowest river stags have been measured. 

. . . ., ... . ·.i::.~: ~::· '!.: .... . . ·. 
' • -. • • r• • • ( • • • • 

A photographic mothod •of measuring- th:o· 'rat·o of decay of soim of tho -stumps 
at Wyeth, Oregon has boon devised but a detailed report on this portion of tha 

•' • ~ • ~ I,, J ., ' • ~ ' ' 

pro bl am is not yet comp]. O't o ;, : · """ · . " ,' · · · . · 
' : :. ~ ; . I : ... , ,", • : ·: •.. ·• ~ 

Tho fourth p~s·a. of .tho :{>roblom, tluit 'bf 'coliocting. addition:?.l material. 
in tho form of .complete cross-soctions of Pondorosa pL"lo stumps from the 
vicinity of Bingen,, Washington, was,m.•do.possiblo thrcue;h ~r.o cooperation of 
Messrs. V• Miller and Fostar Stoel of;_ the Mt. Hood National Forest Super-
visor' a Office in Portland, and was accomplislied bi a group of Civilian Con
servation Cor:r;s wox:kers. :f:'.J::!'.!P) .Cam!! Wjigan!i. ~d,er the direction of Mr. A, M,. 
Johnston. It is within \he r·erum· of possibility that th'e ann'ula'.r growth'. 
patterns of these st'Ul!lps ma.v be found to overlap~he 667-year record o'bta.ined 
by Mr. F. P. Koen (11). from aged trace; of that species in east'orn Orogon. Wo, 
may tharofor:i oventilan;ir be lltblo to find out tho exact da.to· df tho dclath of· · 
thClse stumps and of the occurrenco of tho Cascado Landslid:l if these ovont s 
took: placCJ sinco a.pout the year 1300 A.D. ". ~ , . . . . . . . . _ ... " .. 

It l!l9.Y be of interest to ·add that .'in 'the p~o~ess of excavating about 
these stumps at Bingen, Washington, the old forest floor of pre-cascade 
Landslide days was exposed· and tiiUch of the forest litt"er incl"lldiiig carbonized 
pine needles was found intact, 

: ; 'l'.'r;ga,._ ~ -· 
..... 'j . 
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The writer wishes to express his awreciation here to Mr. James Kearns,·-. 
Whose expert advice and assistance made it possible to obtain such remarkably 
fine sections of the st"Ull!ps. 
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CLIMATIC CYCLES IN EAffi'ERN ORIDQU AS INDICATED BY TREE RINGS 
.. 1 

By F. P. Keen, u. s. Forest Insect Laboratory, Portland, Oregon 
. taken from . . 

The Bulleti~ of the .Amaric'a.n Meteorological Society 
., November, 1936 

A detailed study ~f annual growth of ponde~osa pines was started in 1923 
to determine tho· relationship between. tree rings, climatic cycles aid the 
pcriodici ty of bark bootlo epidemics, Up to tho present timo, micrometar 
measurema;it s of ra.Q.ial soctions from l. ,240 pondorosa pines, taken :ln 44 
diffcront localities of. eastern Oregon, have given a satisfactory stati s
tical basis for certain preliminary conclusions. 

The uniformity with _which fluctuations in growth a.re found throughout 
eastern Oregon shows that a broad clinia.tic influence has dominated this 
growth pattern over: a. wide area, Any sample of ton selected trees is 
sufficient to s.liow tho samo fluctuations of good a.nd poor growth and of 
outstandingly'good or poor yoaJ:>s, Unless affoctad by such local influoncos 
a.s fires, 1vindfall 1 or defoliations •. 

Tho gro\\Tth pattern SUll'.l!lll-tos all tho clim3.tic and nutritional influences 
which affect troc growth, but in tho o.rid pondoros&-pina region, moisture 
is such a dom!.na.nt factor that tho width of each a.n."lual ring shows a. high 
degree of. correlation with precipitation. The coefficient of correlation 
between current growth and current seasonal precipitation,· (September l to 
September 1) , \Vas found to be+ .50.1';09. By ccimpa.rir,g growth with a. two
yea.r cumulative departure from noIT.al, a coefficient of corrolation of-l
.82,±.04 was found,. Thus, troo rings show th.:: offoct .of we.tor consorva.tion 
and a one-year lag in growth r~sponse. · 

Ponderosa. pines up to 755 years of age were studied and the fluct~ 
tions in growth determined for the past 650 years. This record indicates 
no gonora.l trJnd toward drier or wetter yea.rs, but marked fluctuations of 
good and poor. growth periods always return t 0 tho COllllllOn average, Average 
growth :flor tho 20-y'Gar period 1900 to 1919 was found to bo identical with 
tho avoragtJ of tho full 650 years. · 

All tree-ring maasure:nents agree in showing that a very critical sub- · 
normal gro·.vth period has existed in ea.stern Oregon since 1917. This slow
ing down of the growth rate is undoubtedly tho result of deficiont procipi
tation and lowered water t'ables. As compared with other drought pGriods, 
tho prosont one is tho cost sGvoro oxp-iriencod by tho present living forests, 
Other periods during th~ pa.st 650 yo&rs have oxceodod the present one in 
duration of subnOI!Jlll.l growth, but nano.have approximated it for sGvority, 
Growth in 1931, ·tho poorest yoar, wt\S 68 per cent below normal. 

The pattern ;md amplitude ~f growth fluctuations in the pine region of 
eastern Oregon have been workGd out for the period 1268 to 1935, As far as 
can be determined from preliminary analysis of this 667-year period, thoro 
is nothing to indicate that tho a.pparont .cycles of growth are anything more 
thall chance fluctuations. Rhyt!Jmic cycles may bo found, howovor, upon further 
analysis. --Abstr, by Author's Seery., Nov. 20, 1936. 
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RIVL'.R RUNS OVYR ANCIJl:NT FOR~ST 
Wenatchee Herald-Oct,9,1936 

Submerged Trees Near' B~nnevili~ Believed to be 200 Yoa~s Old - Geographical 
Review Tells Intor(lsting Story 

Thoro is a iru.bmorgod forest in tho Columbia. river a.long tho Washingtorz .. 
Dragon boundary noa.r Bonneville more tbBn 200 years old, a.cc'ording to an 
article in tho October Geographical Roviow, ownod.by WBllingt,on Pegg,· 

Tho tre(lS woro drowned by tho lako formed whon a. slide' occurred noa.r 
the prosont site of tho Bonnoville dam. Tho former ri var charulol was two 
miles to tho wost. 

Tho story is told by Donald B, Lam-once, Johns Hoiicins university: 

11Tho groat gorge of the Col'UIJibia. Rivor has boon C\lt to a. depth of moro 
th"1ll 4,000 foot diroctly across tlio axis of thJ Ca.sea.do Ra.ngo". 

Seen 130. Ye~ra Ago 

!&list bottom lands now border the river seen there, and are occupied 
by cottomvoods, willows and ash troes, NumorO\ls doca.yod stumps of Douglas 
fir, giant coda.rs, Garry oaks and Pondorosa pines stand upright in tho rivor 
bod abovo tho Cascade Rapids. This submerged faro.st was first observed by 
Lo·.vis and Clark 130 yoa.rs a.go, · · · '.· · 

...,_.~ .. -::: ~· .... ·: ·.l~·'f---a- '4 40 ~h· '"'••,""'•I°:.'\.~"'; ,,,,,.~ ~-:; ...... ;....;.~ '?~ ;.--·- .a-; __ .:·.·.!.j. ~-M" ;-~..;;. --·· 

At soma formor timo, the north sido of thu g6rgo, 3 ,400 foot hlgh, was 
capped by a hard layer of basalt, 1,500 foot thick. Tho river undormined 
tho softur material, so tho undJrcut north wall topplod into tho channol. 
A l::lko 200 foJt doop and 90 miles long was' formo~. 

The huge forests on ea.ch side of the gorge were dro-.vned and sediment collected 
around t!1e tree trunks to a depth of 25 foot. Whon tho dam brake and tho lake 
subsided, tho drowned tr(les wero loft standing in tho mud. Tho prasont rivar 
cha.nnol ia two miles wost of tho old ono. 

Stumps Preserved 

This silt has prosorvo1 tho stumps. As t!lo protoctiva lake deposit is 
cro::lo::l by thJ ri var, doca.y be<;ins. So tho st1lmps a.ro docayod on top, and 
prosorvod undorgrouni, 

Tho slowness of tho docay of the stumps is a.ccounte1 for by their having 
been water-soaked for so large a. pa.rt of the frostlesa sea.son. 

The tree rings of the submerged fore st a.re not similar to tho so of 260-
yoar-old growing troos in tho ssme locality, so tho elide must have occurred 
boforo tho time of tho present live troos, the writer boliovad, 

-85-



I • ' ... 

SOME SUGGESTIONS FOR THOSE WHOSE AVOCATIOU IS GEOLOGY 

Do you have or wish to develop ~tlll'le program for constructive field 
work in geology? Thim let yo'UI' wishes have free rein and ca.st a.side any 
trace of hesitancy because yolir technical· training is scant, That formal 
training is neither essentisJ. nor always e.deq;ua.te would be shown by two 
biographies; one of a salesman who trained himself and became a world-known 
authority in :paleobotany' aith.ciugh he Jc.ad stUdied in no university; anothlir 
of a geologist of motaJ.lifcirous dopo sits who mappod a mining district by 
clo.ssifications so cor.monpla.co a.a "groan spottod rock" and "pink bsnded 
rock" because he kne1v enough to despair of making precise technical classi
fications in the fieid. · .. · 

. .' 

Attention is ca.lied to the standard handbooks on geologic field methods: 
·: I 

Ha.yes, c.:w., Handbook for field geologists, 3d edition, 166pp., Jor.n 
Wiley &.~ons., 1921 

' ' . 
Lahee, F, H,, Field geology, 3d edition, 789 pp,, McGralf-liill Book Co. 

The geology' ~f the regio~ within 50 miles of Portland, or even within 
10 miles, is only imperfectly known and entails oany i.'1.triguing probler.is, 
Choose a problen that is to your liking and attack it systematically, Tle 
ans.ver, as in all gcolo~ic )?I'oblons will cone frOLl (1) unbiased e:sanination 
of outcrops and a record of the facts there disclosed; (2) analysis and . 
generalization of the '!acts gathered in the field; and (3) sound conclusicns 
by which the stratigraiihy, structure and geologic history may be reconstrueted, 
The research comittoo of the Society will advise-you' as to methods for your 
field e~ina.tion and will help in analysis a.'1.d conclusions. Suggestions 
follow. '.' · · <' · 

1. Keep in mind the 11dimensions" with ·.vhich the field geologist works, 
as follo.,vs: (a) location on the lan:l.' surface; which is most easily recorded 
on a map; (b) al ti tudo above sea level, which is shown by topographic maps 
for pa.rt of tho area near Portlruid; (c) stratigraphic horizon or formation; 
and (d) dip or inclination of the strata. 

: .. •. 

2. Maks an accura.t e map your constant field companion and mark on it 
the position of each "locality" you study. If you travel by auto, keep a 
written log of each field trip with road mileage from some definite point 
such as a highway junction (calibrate your speadomator for error.) 

3. Toke copious notes describing oac:i locality, recording tl:c da.te, .. 
location (by township, rongo, section, and subdivision preferably), and 
features aeon·; Iri- toking notes'; discriminate visible f_,.cts from inforrod 
rolations ond intorprota.tions •. Also·, describe all the facts that might bci 
pertinent to t~e problem when you analyze it. An a.bsonco of some feat'Ul'o 
may provci critical, Tho field geologist who socks proof for a favored hy~ 
pothesis c:in sec proof in every o:x;posuro. Thoroforo, oha.llongo each entry 
in tha noto book by this test: the facts will be saon alike by every observer 
tho inferoncos from those facts ma.y bci as =1 as tho obsorvors. Bo more 
critical of yoursalf th:m anothcrr possibly ctm bo. When you have gathered 
ae many fa.ct s as po ssi bl e weigh the".1 cal~ly and ;vi thout bias; if a favored 
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hypothesis then becomes untenable you have suffered no material loss. M_, 
geologic kno•¥ledge advances by tho formulation of hypothos!le and tho testing 
of thoso hypothoses as furthGr facts accumulate, So, if your observed facts 
load to one or more hypothosos, 'do not hesitate to make those hypothosoe 
known as such and opon your problam to construe ti VO critici Bill ond furthor 
investigation by othors, · · 

4. Consider whether oo.ch outcrop is of rock in placo, o.lso tho ex:-
t..int to which its initi::.l feo.turos ha.ve boen modified by woathoring and oth•r 
local or tr::i.nsiont o.goncios. 

5. If you aro a collector, koop in mind two corrolativo principles: 
first, OJ.Ch spocimon, so long as it is in plo.co, mo.y be tho koy to soma 
critic:iJ. goologic problem; second, in removing tho spocimon, you booomo tho 
·aolo po1aossor that koy. So, lost constructive information bo lost, rocord 
tha location at which tho spocimon is found so that :.nothor worker could 
idontify tho precise spot at soma la.tor time (spocific distances o.nd dimen
sions in miles or foot, and 1vhother ostimatod or rnaa.sured). Also, before 
you r.Jriovo tho speoimon,.obscrvo ::i.nd describe its orientation and its rola.
tion to tho enclosing catorial, . For cx01:Iplo, if you aro collecting fa.catted 
cobbles in pl.::00, do you find that tho l:lrgost facets a.re always hori zont:iJ. 
and at tho ba.eo of tho cobble? .Are your invertebrate specimenw found scat
tered through masei ve strata or do thoy occur only in earth partings between 
strata.? 

· The research committee of tho Society aims to coordinate tho fiold 
programs of individual mombers and to tako somo con-structi ve stops toward 
unraveling tho goologic history· of· .. the region about Portland. For tho 
present, it would like oach member to file a. writton description of tho 
localitios a.t which h..i finds fossils, erratic bouldors, good oxposur<Js of 
strata. or structure, and like goologic foaturos, Also, it will advise 
any member who ca.res to submit a written summary ~f a. pro'!llom that ho finds 
baffling. Ultimately tho committee plans to outline spocific problems in 
tho vicinity of Portland and to invite vclunt<3ere for investigating thom. 

Research Committee: 

Claire Holdredgo 

R&yMse~ie 

R, C, Tree.sher 

.Arthur M, Piper, Chairman 

THE FffiST RULE OF MENTAL HEALTH 

-.. 

In a. contest conducted by the Cleveland Aca.denzy' of Medicine fer a. set of 
rules for monta.l hoaJ.th, tho prize sGt gives a.s rule nunbor ono "Ha.vo a. hobby, 
acquire pursuits which absorb your intorest. Sports and na.turG aro tho 'bestn, 

Thus is eonfirmCJd tho intolligcnt soloction by our membors of GoolQgy 
as a hobby - probably the most widely- om'bracing nature subject one could 
choose, 

. -l:ff-. 
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DEVELOPMENT OF MINE PROJECTED 

. Wenatchee, Washington, March 25. (UP) - A new town, to called Chelop 
for chelan and co~per, will rise soon on Lake Chelan with tho construction of 
a 1000...ton gold, silver and copper concCJntrating plant, a major mining dowlop
mont, it was announced today, 

• Population of tho now mining town is ox:poctod to roach 15,000, with at 
least 600 man employed at tho Railroad Creak copper mino of tho Howo Sound 
Co., c. P. Bro~ning, m<:lllagor, said. 

Investment in tho concentrator will run betwoon $3,000,000 ruid $4,000,000 
Bro.,vning so.id. 

Ore will be shipped to tho Ta.coma smol t-ir as is done from the company's 
mine at Britannia Beach, B. c. 

Construction' ~f a 55-mile power line from the Washington Water plant at 
Chelan, to the mino', viill start at once. Tho mill.will bo built :i.t tho portal 
of the main tunnel on the 5000-foot level and 18 miles of railroad tracks will 
bci la.id from tho cine to the lake. The ore will bo loaded on barges and later 
transferred to railroad cars. Docking facilities have been purchased at 1fue 
lower end of the lake. · 

J • "• 

~-\lo ·--4. '-""""~'·;· _.i<STUDENTS FIND GOLD·;n::;u.:c ;i;: ..... ~.~::.~ .;;:.1 :;.i.:.i·.~·"'•·.i.. 
' . . ' 

Salt Lake City, Ui;ah, March 24. - A geology class under Frank Gunnell 
learned fast while gold prospecting near Mercer, Utah. The class discovered 
ore promising to be as rich as the $2,000,000 Hidden Treasure mine 10 miles 
amay. 
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Edwin T, Hodge, Editor Raymond L, Baldwin, Busir.ess Manager 
2725 N, E, 50th Aver.ue, 

Portland, Oregon 
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Lillian Neff' Sec.' 337 s. ;r, Oak St. - .t.t .2666 
Mabel Smith, Treas., 1350 Flavel St.'- Se.0916 . . 

EXEC!Jr!VE BOA.'lD 

E, T. Hodge 
C. D. Phillips 
Kenneth Phillips 
Tracy Wade 
J. c. Stevens 
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LECTURES 

May 14, 1937 (Friday) - Ben s: llorrow, Chief Engineer of tho City of Portland 
Wat or Bur;)au. ·.vill speJ.k on tho subject ttTho Geology of 
the Boar Creek Dam Section as determined by tho Ira A. 

May 15-16' 1937 

May 29-30-31, 1937 

Juno 19-20, 1937 

Vlill i:ins Roport • · 

TRH'S 

- Oregon State College 
Leader: Dr • E. L • Packard 
Complete details of the trip ·,'fill be given at the 
meeting of tho Sccioty, Friday, May 14, 1937· 
Watch local MW(lpB.plro. 

- Bend and vicinity 
Leader: Phil Brogan ar.d. tho Doschut.1u Geology Club 

- Saddlo Mr:l'\lntain 
Load3r Robert Layfield 

Reservations ·.vill be rl'quired. for t:r..e C~rvallis and Bend trips. These 
reservations may be turned in to any meniber of the Exploration Committee, 
namaly: 



PERSONNEL NOTES: 

J, C, Stevens, nationally known for his hydraulic studies, has recently 
been appointed as Regional Water Consultant to the National Resources Committee 
for the Rio Grande Basin. This is in addition to his work in the same capacity 
for the Colorado River Basin. Ha raport s that tile Rio Grande carries its shitre 
of silt. On April 16 ho loft Portland to moka a tour of inspaotion balmv 
Santa Fo, 

* * * * * 
A, M, Piper is spending a month in Arizona and Ne.v Mexico, making · geo

logic investigations of dam sites. 

SNOW DEFTH RID DENSITY OIJ Mr, HOOD 

For several yea.rs, the Bureau of Agricultural Engineering and other 
agencies have been obtaining data ea.ch spring on depth and density of snow 
in the mountains, in order to ba able to foroog,st tho stream flo·,v for tho 
following sUI!llllcr, This work is carried on chiefly in areas ·.vhero irrigation 
of other uso dCl'mands ·all tho low-wa.tor. flow. This yaar a m~·.v snow ccursa was 
establis..11.Cld on tha south side of Mt, Hood noar Timborlino, whore tho sno.vfall 
is probably graator than at any othor measuring station in tho state. Obser
vations waro bogun April 5, 1937, at a point about half a milo southwest of 
tho ncr.v Timberline Hotol, Over a moasurod OOlll'SO 560 foot in langth, tho . 
snow W~s iiioasur?Ja: at r~ogular-:infarVGis-:i.n li .. p1aoes:··'The.-snow .. ci.epth 'varied - -
from 142 inches to 161 inches with an average of 153 inches, (The snow depth 
at the hotal on tho'sama day wa.11 156 inches.) At each station a duralumin 
tuba was usod to out out a ocro of snow, whicn was tl:en weighed to ascertain 
tho water content. Tho avor~o density was found to be 44.1%, which is 
equivalent to an awrago ·..,atGr depth of 67 inohos, Observations ovGr a 
period of yoars should bo of value not only as an index of skiing conditions 
and a basis for forooasting run-off, but also in connection ·.vith obcerva.tions 
of annual advance or recession of tho glaciers on Mt;. Hood, 

K.N.P. 

A GOOD RACKEr 

It is as old as the hills, but evidently still pa;:rs dividends. Science, 
Dec. ll, 1936, p. 527 reports that a Academia. De Sci<mcias e Artes at Rio de 
Janeiro has bean inviting American scientists to become mombers of tho Society, 
They confer a. "Diploma of Doctor in , in Honoris-causia". No.v comas 
tho touch. Tho cost of graduation 19ith. a diploma, credential and Gold Modal 
of Morit is Ton Dollars, Tho communication specifics Amoric.'.ln bank notes. 

Ho Hum! Hore we of tl:e" G,s,o.c. a.ro struggling to establish a moat worthy 
organization, const:i.ntly searching for fin3.!'lci~I assistance, and hara is an idoa. 
knocking right at our door. wo could issuo a dGgroo, oh sa.y, Mastl.lr of .Amateur 
Geology, or Doctor if that would sound better (much better), complete with em
bellished, gold scrolled diploma, etc., etc., for any sort of a nominal foe, 
say $50 to $100, The possibilities a.re Gnormoi,i.s, Why send your money to Brazil? 
Patronize home industrio s, (ROT) 

.. 90.. 



The McMinnville,. Willamina, Dallas and Amity trip held on Sunday March 
21st was· under the leadership of wessley Paulsen of Linfield College. 

The start from Portla.nd was anything but auspicious. Only a fe11 cars 
· me1Jting'. on Yamhill stre1Jt. but bGforlJ th1J trip was over, twonty two cars were 
rcgi stored carrying 75 gcologi st s. 

At the junction of the. Coast Highway with the we st side Pacific HiE;hway 
the group waited for Jlen Sll'.ith to catch up with the caravan so he could 
deposit his 1vife amongst the good members of the Society while he returned 
to his bridge game. 

The first stop was ma.de at the plant and pit of the Willa1rina Clay 
Products company near Willaoina, Mr, Brant, Ceramics liJngineer at the pl>nt 
guided the membars of the Society and 'their fri•nds about the property and 
through the plant. T'ne structural features of tho pit are extremely interest
ing. Thu dip of tho strata· is 1c.ortheast. As we all know tho general dip of 
tho sudimontary rocks lying west of tho Cascades is to tho wost·11ard. Here 
we could plainly sea why tho so cl:i.y str:i.ta did not follow the general rulc. 
On tho north.vestorly and of thc pit a b:isaltic r.eck is exposed, A:i;p.nrontly 
tho basal issu<iing through this wnt 1'.As tipped the cla"' bods so that they 
northe!l.sterly, The lava flowed aver the surface covering the clay beds, 
whore it lies a de.composed mass t!lrough its entiro thickness. 

· Beneath tho basalt lies a lay<.lr of 'ferric cla~-s, tho iron probably 
having bean leached out !'rom t:1e ovorlying bas.alt. The second layor of clay 
is a zone of concretions some of which are vory largo. · Tho third layer_ ~s ·" 
composed of blue clay, tho fourth layor of bl:l.Ck hi~lily carbonactious clay 
and the fifth and lowest l.:i.;'er is composed of whitel clay. An interesting 
thing to note is that tho w:,itest bricks arc bu.rncd fr~m the block alay. 
The carbonaceous material burning to a fine white ash. Tho bods directly 
in contact -.vi th the basalt arc· v.Jry herd and to tl:o uninformed appears to 
be decomposed basalt. ·Tho rosom-ols.nco is so close that :l..'1 enterprising .. 
ro::i.dm.:i.stor used m:i.torial of this nature to rock soma of his roads. The 
first fall rains and a little tr.:rl'fic played havoc ,vith his roads. A few 
fossils have been found in tho cl.:i.y-oc:is none, ho·.v::ivcr, by members of our 
party. 

After our trip arcu'ld t1:.e pit and throi;glc. tl:e pla...'lt the caravan was led 
to a small anticline on the high'.yay lea::ling from Willamina to the coast, 
The base of the anticline is two hundre1 and fifty feGt long at the elevation 
of the high\Vay. At its eastern end tr.en appears to be an overthrust and a 
smn.11 closed fold. There sn:all scams of co!:J. a..'ld crystals of selenite aro 
said to occur in the str.:i.ta cor:iprising the folds. tr.a formation is oligocone. 

Leaving these folds the group was taken west·11ard along the sane highway 
to Wallace Bridge. Here is exposed a very excellent unconforr:iity of the type 
known as noncotlfornity or angular unconfornity, Here tr.e underlying rocks dip 
gently to the westward. Tho overlying shale lies practically horizontal. The 
older layer is thought to be oiocen.i, but no fossils wore obtained. The writer 
has dantaliur.i taken fr on the upper stratum but nothing to fix tho ago. This 
noncomfornity is well wath stopping to sac ty anyone inturested in structual .; .. 
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geology, especially new members or beginners in ~he study of geology. 

From Wallace Bridge tho caravan was led to Dallas where lunch was oaten 
and a rost was takun, Mr •. Davis missod Mrs. Horshe..v1 s pio, as did tho writor, 

After lunch tho run out to 'tho. limo quarries was mado. Tho snaller quarry 
and grinding plant is that of the Lir'...estone Products CoMpany. The larger quarry 
is that of the Oregon Portland Cenent Co. This latter quarry is the one ·ne 
visited, Not kno1'1ing before-hand that I was to be called on to write up the 
trip vary little study was mdo of this doposit, nest of 'CT'J tir.io being spent 
breaking rock with very littlo luck. However, from a superficial exanination 
of tho srall arc within tho pit, I -.vould say that tho doposit was nado in 
fairly shallow ·.vator, possibly a noro or loss protoctod bay or covo. Fossil 
fish, sharks tooth, loavos, lobsters, crabs and siMilar crustacoa havo boon 
found in this lir:iostono. Tho party as a \molo had vory littlo luck due to 
tho fact that no now fa.cos woro oxposcd and. tho pit had boon gono over rathor 
tl:oroughly boforo wo arrivod, Ho".vovor, a fino spocinon of a shark 1 s tooth 
tllkcn fron this section was pr:.isontcd to tho Society by 1.ira.Roy Bakor wif.J of 
tho :f'or:mrui. of tho OrJgon Lino Products Co:::ipany, Dallas, Oregon. 

This deposit is niocor.ain agl.l a."ld is said to be covarod with frosh water 
silt. Whoro this silt has b:.i3ll ;vashod awa:;r, hood0os a.nd. balanced rocks aro 
exposed. s'.1o·Ring thr1.t ::it ono tino tho uppur portion of t:10 li::Jostonc was ox
poso:l. to tho action of wind a.n:l WD.VOs. 

On the way home the party stopped at .Amity to look over a deposit of 
oligoce111 tu:f'f. •This tu:f':f' contairui fonsil molluscs of ·seVGTal· clasees- -and-~ ~
spocios. 

" 
To complete tho story of our trip a few facts about tho gas wells 

locate:l. near McCoy will not bo amiss. Those wells aro situate:! on tr.o Ceoil 
1 Riggs farm an:i the adjoining propert~·· As near as ll'ir. Riggs c:ul:i find out·· 
the gas was first foun:l in the early eighties, A ·,yell ·.vas being drilled for 

water, .v:ien it was bailed. out, a bubbling or boiling noise could be heard, A 
lighted. can:ilo was lo;verod and gas was :liscovoroO. just like stricking a 
match in your gas tank, This well flowo:i about 1000 cubic f3et pdr day and 
was uso:i on tho farm. Tho present tenant is a.frai:i of gas, so does not '/-BO 

it. ~Jo other "vells wcro d.rillo:i in 1930; one on tho Riggs farm a.n:i two 
on tho a:ijoining place, All aro 17.l. thin a radius of five hundred. foot. Mr. 
Riggs is of the opinion that any cf tho nfM wells woul:l flow fcur or five 
times as much as the original well. I :lo not think an analysis was ever 
Jn'l.:ie of the gas hut it is proba'tly mar sh gas. 

The Society members an1 their friends extend thahl::s to Mr, Paulson, 
who plannod th3 trip, a.nd to Mr. Brandt of tl:J Wilhml:na Clay Products Com
pany for courtosios s~o·.m us at their Willamina plant Md to Mr. Schminky 
and his staff for a ·voll organized Md profitable excursion into tho pl:mt ._ 

A, F, Pratt 
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A ClID!ICAL STUDY OF THE FUMAROLES OF MOUNT HOOD 

A review of a thesis dat'ed may 1936, by john Fred Facer, Reed College. 
(Reprinted ft-om Mazama., December 1936.) 

Any one 'll1ho climbs Mount Hood b;v the usual south-side route can not fail 
to have at least a passing interest in the nauseating volcanic gasG s which 
issue as fumaroles on or near Crater Rock. Tho chemical nature of these gases 
has long been the source of much speculation and o~cc.sional dispute; but it was 
not until 1935 that a study was bo'gun by tho Mazama. Resaarch Conmittoe to ascer
tain t-ho ·facts. After prcli:ninary qunlitativo tosts~ tho cooporation of '.Rood 
College 'NCIS onlistod. On Oct, 6, 1935, Dr. VI, R, C'.l!'l!Oody, head of tho Chemistry 
DdpartI:l<mt, c.nd John Fred F'iccr, s'0nicr student i.n chemistry, accompanied by tha 
wri tor, visit..id those fULl'.'.rolos "1i'th cquip:ncnt for t~.king gas scimplo~ for lat or 
labor'1.tory analysis. SubsoquJntly Mr, ~'acer mt.do careful laboratory studies 
under tho direction of Dr, Carmody, to dotermino th~ nature and :ll!"ount of all 
gassotl prosJnt in tho s:i.-:wlos, and wrote a thesis describing thJ methods used 
and rusults obtained, Because of th..i f::i.ct th..>t no SLcch studios have h.irotoforo 
bcdn !!Udo on volcanic omo.n:i.tions iri tl"o Cascade Rc.ngo north of Mount Lassen, tho 
results obt::i.inod arc of much sci:mtific int::irost. 

The essential parts of the colle~tr.g appara~us consistei a~ a pyrex samp
ling tube, a condenser, an evacuated.Woulff bottle ccntaining barium hydroxide,. 
free from carbon dioxide, a co;iper gas ll.older, and, an aspira~or bottle, in that 
order. Most of the 1'18.ter in the fumarole gas v:as collected in the condenser, : 
and thon drain<Jd into the Woulff bottlJ, '.Vhorll tll.o barium hydroxido precipitated 
tho h:;-drogon sulpnido"arid ~as( .. of' t'h(i-car":ion dfoxla°o-.·~ Tllo ~rc-siduai gat'"'wnsco1-
loctod in thJ coppor containJr by di splc.c~'Jn·;nt of ;v.'.lt)lr, .'.Ind thJ cont:i.in-Jrs scal
ed for rotu..-n to oho l.:1boratory, Tho ar...:1lysis c.'.\ll~d for ~u..>ntitativo dotormina.
tions of tho cornpononts of both tho residual gas a..~d tho precipitates in tho 
Woulff bottle, for each fum:;.r,,lo BD.I:lplod, -

In the following t.ables,.analy~es a~~ ~iven of samples taken from fumarole 
"D", a large and active vent at the base of Steel Cliff, about 400 feet north
east of the shelter cabin at Crater Rock, frou furnarole 11A1t (The Kitchen), 125 
feet scuthwest of tho cabin, and from fuJJlllrole 11111, on top of a rocky ridge on 
the north side of Cr:i.tor Rock. ~OI!!puraturus on Oct, 6, 1935, woro as follows: 

Fumarole 11Dn, 193° F ,' (boiling point t'.t 9 ,700 ;foot cle>v::>tion). 

Fumarole "A", 193° F. 

Fumarole 11B11 , 160° F. (erroneously pJ.blished aa 106° in Mazama, 1535), 

• 
* Y.azama, December, 1935: p. 19 . 

•• • • 
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TABLE l 

Complete .Analyses,% by volume 

Component gas Fumarole 
D 

Water 9s.7 
Carbon dioxide l .13 
Hydrogen sulphide .03g 
Nitrogen .116 
Oxygen .Oll 
Argon .0014 
Hydrogen .0033 
Methane .0011 

_Total 100,0008 

FUlllarole 
A 

9s.6 
l.27 

.024 
,057 
.0017' 
.0007 

Trace 
------

99 .9534 

-------

Fumarole 
B 

o.68 

78.5 
19.5 

(with nitrogen) 
0.58 

In the above table, the aroparent absence of water in f'umarole 11B11 is mis
leading. Water is actually :present in considerable g_ua."ltities; but it was con
denced in a length of pyrex tubing and rubber connection which pormittod it to 
drain back into the vertical vent. The p:lrccntagos cf oxygen and nitrogen l!'\l&"" 
goats th'"t the gas colloctod horo is almost ontiroly atnosphoric air. However, 
tho sampling tubo wa·s insortC!d about 5 foct down into tho VO:'lt, from which a 
stoady column of vapor was rising, so that th'3ro should r.avo boon little or no 
contamination from outside air. 

TABLE 2 

Comploto .Analyses, % by volumo (on a dry basis) 

Component gas 

Carbon dioxide 
· liydrogen sulphide 
Nitrogen 
Oxygen 
Argon 
Hydrogen 
Methane 

Total 

Furna.role 
D 

86.9 
'2.92 
8.99 

.85 

.ll 

.25 

.09 

100,ll 

.Fumarole 
A 

93.8 
l.77 
4.21 

.13 

.05 
Trace 

• 

The fact that in beth samples the ratio c£.argcn to nitrogen is almost 
exactly that of air (l.18'%), strongly suggests that the nitrogen is of at
mospheric origin. In other words, air enters the fUlllaroles at a considerable 
depth below tho surface, :presumably owing to the aspiratory effect of the 
rushing gas. 

• 
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The presence of a Bl!lall amount of methane is of interest. This is the cheif 
component of the dreaded 11fire-dampn of the coal mines, which, in concentrations, 
is highly explosive when mixed with a.ir. There is little possibility of its be
coming concentrated in the snow caverns around Crater Rock, as it is lighter than 
air, and these caverns are in,g!lneral w!lll ventilated at the top. 

Mr, Facer presents a comparison ·,~ith 'other fumaroles of the Pacific Coast 
between. Mexico and the .Aleutian Isle.nd, which indicates that all those with 
temperatures between 194° and 212° F, ar~ surprisingly similar in composition 
to those of Hou.'1 t Hood, 

TABLE 3 

Composition range of fumarcles of tl:e Pacific Coast, having telil,Peratures from 
194° to 212° F. ( 90...100° C.) 

Component 

' . 

Water 
Carbon dioxide 
Hydrogen sulphide 
Nitrogen and argon 
Oxygen 
Hydrogen 
Methane ,, . 

.. 
' .. ,.., ··- ~,. 

Percentage 

ss. 99,9 
l. 1.5 
0.025 0,050 
0.02 0.10 
~ u. O.l 
o. o.5 • 1.~ 

~o •. ~ - .. o.5- ............. ~~ .,-11 

To quote Mr, Facer's conclusions: 11Durin'.?; the past ten years several 
peoplG ha.ve lost their lives in the crat<ir of !.It, Hood, and otl:ers have 
suffered ill effects. Tho analyses show that t'l:o non-condensable gases from 
this locality contain les'11 than 1%-of oxygen, This would indicate that people 
with gas masks, who have succumbed, must have been s'Ji'fooa.ted, Others were 
probably overcome by the toxic 'quaritities of hydrogen sulphide which are 
present. Neither carbon monoxide nor sulph·ur dioxi~ was found. 

Finally, the results of the analyses indicate something of the condition 
of volcanism in this region. Tl::.e gases found i'n these fumaroles have been 
found e1~ewhere only in the most decadent vents. One may conclud!l, therefore, 
that the volcanism of Ut. Hood is in a, vary advanced state, '!!his is S11bstantia.t
od by tho fact that over a period of nearly enc hundred years no authentic evi
dence of an eruption has boon obtainod. 11 

Mr. Facer deserves a great daal-of credit for tho care and skill with 
which he planned and carri3d out this bit of volcanologic ros0arch. It is 
hoped that his work Will stimulato research on the fumaroles of other moun
tains in tho Pacific llorthwost. 

r .• - . 
Kcn.~oth N, Phillips 

.~·" .: . ·"'" 
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. ' FUMAROLES AT BONNEVILLE 

By Claire P. Holdredge 

During the cold weather in January and February of this year, while the 
ground was covered with more or less snow, three small areas were found at 
Bonneville where the ground did not freeze, where the snow melted as fa.st as 
it fell, and where small amounts of steam were issuing from the ground. All 
three of these areas were upon tho project in closo proximity to the ma.in 
structures. 

One of these so called fumaroles was found on the west, or downstream, 
leg of the north spillway coffer-dam near the point where the coffer-dam 
touched the Washington shore. Here the steam was coming up through the 
coffer-dam crib and it was evident that it emerged from the bedrock beneath 
the crib and thus beneath the river. 

Another area. where stean was seen issuing from the ground was about 100 
feet north of the ea.st end of the power house wing wall which extends upstream 
from the foreba.y of u.~it No. 6. At the point where the steam issued it was 
coming up through hand placed rock rip-rap wr.ich extends upwards from bedrock 
behind the impervious fill ·cetween the wing wall and the abutment ground. 
The ice'and snow was-melted aJNa.y from an area. a. f~ square feet in extent only. 
A thermometer placed a foot or so below the surface between the rocks registered 
a. temperature of 60 degrees when tha out side temperature ·ua.s about 20 degrees. 
When the badroCk:' Wa.s ex]io'1folf in' this ·a.raa. b"efore pour1ng th1f foundations for . 
the wi.~ wall and thG a.d.ja.cent portion of .the power-house no steam was in evi
denca but tha rock was o:iroosed in tho s=or time and any w:i.rm tl.ir or steam 
might well have been overloakei. The adjacent po~tion of Bra.df·ord Island is 
underlain by a blanket of impervious la..~dslide material and tha steam might 
possibly come up from the bedrock somewhere beneath it and issue from beneath 
it where the rip-rap comes in contact with the landslide. This seems unlikely 
because the river deposits below the landslide are everywhere filled with water 
and the steam would be condensed in passing through it. If it issues from the 
bedrock where the rip-rap overlies it , it issues from the intrusive rock upon 

which the power houserests or a.long the contact between this rock and the in
truded Eagle Creek sediments. 

The third area was a. short distar.ce ea.st of tha upstream end of the upp<lr 
lock guide wall a.Jong the south shore of Bradford Slough. Tho aroa from which 
steam issued e.nd from which thG sno.v ani ice ·uore reoltod ;va.s similar in extent 
to that near the power housd wing wall. The sub-surfa.ca geology at this point 
indicates impervious landslide material sopa.ra.tod frO!il Eagle Creek sediments 
by buried river do:i;osits. The la.ndslido'.!oposits a.re exposed in th'3 bn.nk of 
the slou;;h but it is not kno·.vn whether tho bottom of thorn has bo13n exposed 
or not at this point by erosion in tha bottom of tha slough. Probably it ha.II' 
bllen. However it is difficult to sell how tha steam could come up through 
wa.tllr-sa.tura.ted gravels ·nithout condensing. It =Y come laterally throug.'1 
channels in the imporvious landslide material from soma point to tho south 
whore th:J bodrock is higher or it might bu th.J.t bodrock: bolo.v thG point ·moro 
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the steam issues is higher and the b=ied river gravels are absent. In the 
latter case the steam l!lllst come from the bedrock directly into the landslide 
material and ascend tllrough channels in the latter to the surface. 

I 

The warm gas and steam iss"Uing from these three places has a sort of 
earthy odor, No trace of si.11.phurous odors co,.11.d be detected. It is just 
possible that in the two latter case~ the gases might come from decaying 
vegetation beneath the landslide but this is impossible in the first case. 
Therefore it is thought that the warm gases and steara have a magmatic source 
and issue from the bedrock at no great distance horizontally from the points 
at ·nhich they issue from the grpund surface, 

The presence of suc!:i r:henomena in this area is not surprising in view of 
the fact that Moffit Hot Sprir.gs are located only a mile or two to the north
ward. In fact the three points ~e almost in line with Moffit Springs. Hot 
springs are also found a short distance to the east in the vicinity of Wind 
Mountain ~r.d Mr, Joe Wimmer has reported issuances of hot steam from fissures 
in the_ vicinity of llridal Veil, . .. 

It is not known just what the source of these magmatic gases at llonneville 
might be. The proximity of the llonne;.r Rock intrusi va suggests it as the source 
but it appears to be of ccnsiderable antiquity. It rJay well be older than the 
Columbia River basalts and if so it is doubtful if it could have kept up its -
heat so long, It seems more reasonable to ascribe t:'l.eir origin to later (P.!.io
cene or Pleistocene) volcanic activity the intrusions frOI:l which did not ascend 
far_ eno'l.lgh to _be now .. exposed in tho Columbia Gorga at this point,·"'·"' .. -'• ·- _, 

I I ' ' 

The presence of these steam vents so near the main structures of the 
llonnevil:S Project presents no particular menace to these structures. The 
pressure of the gases docis not appear to be strong enough to cixert any consider
able uplift and the quantity is so small that it ·:vould have littlci trouble in 
finding channels through which to oeca:p3 if it came up directly beneath these 
structur-ls. , 1 

NEW SEAr-URCHI!? FROM THE "OLIGOC::<:NE" OF 03EGON 

lly Huber_t Lyman Clark, Cambridge, Hassachuset ts 

A new species of Brisaste~ comes from the Pittsburgillluff formation of 
Washington County, Oregon, center of the south line of section 12, Township. 
3 North, Range 4 West, collector John T. Eo!ma.~. It reserr~les the Recent 
spacies Brisaster Townsendi (A., Agassiz), 1898, described from the Gulf of 
Panama. Specimens doubtfully referable to the Rocent species arc reported 
by L. G. Hertlein and U. s. Grant from the Pliocene of California, The Or~gon 
spocimun is the first record

0

of the genus in tho"oldcr Tertiary of the Pacific 
Slope of North America. 
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THE GBOLOGIST'S DIGEST 

Mt, Mazama: Explosion Versu-s Collapse* 

Mt. Maza.ma. is the nane applied to the:ll;lCestral Crater Lake. Early investi
gators rdadily_recognized that the present lake is merely a remnant of a once 
toW<.lring mountain p<3ak, and thtl na.mc Mt, Maza.'JJB. is now accaptod by all. 

Each year thousands of people ti'>.rill to t'.1e beauties of this wonder- spot 
and listen to the story of Crater Lake as told by the Park Naturalists. They 
get the main points, but some of us are priviledged to look behind the scenes 
and study some of the rGasons. 

For tl:e destruction of Mt, Mazama, there-·are two· theories. One, that the 
mountjl.in blew its head off,· scattering debris far an:l. wide, the explosion theory, 
The other, that the solid ro:k was l!'olted and fused, and caved-in, into the 
crater, the subsidunce theory, Clarunce Dutton_ in 1886, suggested tho explosion 
theory, J, S, Dilltlr, in.1896, fired ono of tho first hoavy guns for tho sul>
sidonce theory. Ho su:pportod his argunont s with such· caroful and sci<..'ntific 
observations, that his theory romainad practically 1lilChallc,'Ilgod for a number 
of yaars. · 'Iii th rocont excavations for road and trail work, easier moans of 

·access into varlous areas, now data is consta.~tly being colloctod to support 
onl3 thoory or thC'I other • 

. ' 
fmith* and Swartzlo·;; hav:i recently r-roscnt;id data in support of the ex

plosion thoory,, The full article 1:18.;' be found in t:'le technical room of the 
Portland Library. The follo-.ving is ·a digest of tJ-_e~r article. 

A brief review of Diller 1 s criteria for collapse is given, It is pointed 
out that this article is no condsmnation of Diller 1 s work, as new road cuts 

·and a network of roads and tr:i.ils has facilitated exploration of all parts of 
tho area. The 6 points which appear to be critical on.:is in Dill or tbiory aro 
as follo-.·rn: 

l. Distribution, character, and Oll:lount of erupted ma.tori:il. 

2. So caJ.lod "backflow", in Cleetwood Cova. 

3, Shape and character cf the crater ~tself. 

4, Absence of molten material, wnich should have issued at some 
lower point, if. the mountain collapsed and th<l superstructure 
had been engulfed. 

5, Glaciated sm:faces about the rim. 

6. Mochanics of collapse, 

*Smith, Warr.in D, and &,;artzlow, Carl R., "Mount Mazama: 
Collapse" (Geological Society of .Am'lrica, Bull at in, v. 
1809-1830, 6 pls., 5 figs., Doc:w.bJr 31st, 1936). 

Explosion Vorsus 
47, no. 12, pp. 

.,, 

• 
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l. Diller failed to find sufficient erupted~material in .the form of pumice, 
bombs, and coarse debris to account for the 17 cubic miles of Mt. Maz= 
which have disappeared. New road excavations show a thin veneer of finer 
pumice which masked the und.erlying coarser pyroclastics, up to 225 1 thick. 
While Diller felt that the rupted material should be foun'.l. V1!i thin 3 miles 
of thu crater, it actually is found reny miles di st ant, as ill ustr..itad, on 
B. N. Moore's ~p. · 

'rhe discovery of hitherto unrecorded old fu.':l.Broles in the Pinnacles 
area in \'/heeler Car..yon attest the high t9!TI!'eratures of the deposit, - of 
nuee ardente origin, Diller found the explosive material about the rim 
was of different ocmpcsition tha.~ the bulk of the mountain, but as Smith 
points out, the late:- oxtrusi~ns wora dacitic instaad of andositic. Tho 
coarswr, underlying m.'\tarial is decidedly andesitio. , 

2. In Clootwod Cove there is :i. lava flow which dips in toward tho cr'.ltcr. 
Diller suggested that this flov; was in process of extrusion at the time 
of collapse of Mt. Maza::11l., and the still octile lava poured back into the 
crater, forr.Jing a backflow. It is conclu'.l.ed tr.at ~'1e so-called "backflow" 
is due to combined outflo., and some faulting and that it antedated the 
destruction of the Mour.tain. 

3. The crat9r has been called a calderaand compared to the caldera of• K.il~uaa.. 
However, there are decided differences, Kilauea ·otJing a regular slag pot, 
with fused natJrial .an1,pori.:phoral f!'-ult_i.no;, and=v0rtical wal.1.s •. Crater ...... 
Lake is typic:i.lly 'explosion tyPo, little p.irip1ut'3.l faulting and no fusion. 
Furthermore, subsidanoe era.tors arc vury r:ire on th;:i P.icific Rim. The 
config<;.r'.ltion of the crater itself is vJry simil:::ir to mino cr::i.tJrs, and 
tho bott?m appwars to havo bo0n 11 seoopod out" instoad of ffllod in. 

4. No r.:icont flows of l'.lva ::i.ro found :l.s having issuJd from tho sida of Mt. 
Ma.zamc. in rocont times. If 17 cubic miles of mn.tcrinl v;ore oollapsod and 
fusud, tho raoi.torial sl:ould have s:;iillod out some·;.horo, 

I • 

5, Diller felt that the outer rim !!exposes ev.;rywr_ere either glaciated rock, 
glacial moraine, or pumice -- belcnging to I.It, lrJaza.':lB. before its destruc
tion." It is true that the ;rastern ::.:iortions of the Mountain tffi'l.d to s;1ow 
the work of glaciation, but it l!l'JSt be remumb:irod t:iat the prevailing winds 
are from t;1e west an:i oonsoq_uor.tly t:r-_o ·~ull: of erupted matorial would be 
found to thu eastward. T:10so westward oanycns wJro probably ice filled 
d=ing .ixplosions; tho ioo would havo carried a·.vay groat q_i:.antities of tho 
dubris. Thu whole oastorn rim is oovorod with layor s of pumice, masking · 
coarsur daposi ts and any glaciated surfacos. r.'.ost of tho glaciati?n 
oco=rod during the dcstr'.lction of t_hc Mountain, probably in 3 opocr.s. 
Tho d'3struotion was not c.s ono groat catastrophy, but as a sorios of 
explosions. 

6. From the bottom of the crater to the rim is 4000 1 • The top cf Mt. Mazama 
was 6000-7000 1 above the rim. This gives a quantity of 17 cubic miles of 
material to be lost by explosion or subsidence, If absorbei, a hole 44,000 1 
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deep would be req_uired to contain the absorbed materia.J.. The bottom of 
this hole would be 55,000 1 below the mountain top, Such a cavity is im
possible, And there is no evidence that the fused material escaped as flows. 
The 3 volcanoes built up on the crater floor, including Wizard Island are 
composed of basic andesitic frag:mants. llaterial at the time of explosion 
were dacitic. Had tho volcanic neck boon choked with dacita, those later 
volcanoes should have boon ore acidic. Tho 11 stoping 11 thoory is rojocted 
on account of the absoncu of fusod materials within tho crator rim, and 
tho prusonco of cavos in tho andesites. If the caves had been formod by 
stoping, thare should be approximately tho same number in the dacite, 

The material in this paper is wall :presontod but' tho rcador should 
romombor that tho final chapter has not yet boon written. 

' ., -

(RCT) 

VOLCA.'i'IC HEAT MELTS Si!011/ ON B\JrTE, GEOLOGISTS SAY 
(Oregon Daily Journal-Jan.2s,1937) 

--Bend, Or,, Jan. 2S. -- Deschutes Geology club members ·Nill be called 
on in the near future to determine whether volcanic fires still burn in the 
Fort Rock country, as the result of the discovery of barren spots on Polly 

. ' 

Top butte·, -·an aged :pa.raei tic con of' tho lrewberry crater formation. , 
' -·· .. --~·-·-~- ..... -- ~~ ... ,.; - .. ·., .. / 

Although the region is under approximately four feet.of snow, packed 
by recent sub-zoro tompcraturos, thertJ arc ·oarron spots on the sido of the 
butte, forest fiold men report, 

. , Thoso spots, bJliovod to fumaroles cover about an aero. Whan other 
parts of tho coi.mtry wore in tho grip of Arctic cold, tho surface of thoso 
strange spots was muddy ~..nd warm air appaarod to issue from the ground, 
Nolson Harlan, foreman of a pine bootle control camp in tha Fort Rock woods 
roport3d, Tho barron places are buliovod to mark tho openings of vents 
leading to rocks still warmed by volcanic fires. 

John Crampton, old-time resident of the Fort Rook valley, reports 
that these ba,ren places on the snow covered butte have appeared in for
mer winters·, 

· Fumaroles are common in volcanic areas, geologists say, Fumaroles 
hav:e boen discovered on Mount" Hood and on Mount Raini(3r. 
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CORVALLIS A'ID NEWPORT TRIP - MAY 15-16 

Dr. E. L. Packard, Leader 

Saturday May 15th is open house on the canpus of Oregon State College 
for members of the Geological Society. ~he geolo;;y class rooms, laboratories 
and museum will be open for your inspection. Various laboratory experiments 
will be demonstrated by students. Drive dovm a.t your convcmiencs saturday 
but try and be there in timu for the locturG at loaat. ,. A special dinner 

· will bo scrvod in tho Mcmori!'.l Union Hall at 6: 30 P .M -price 7 5¢ par plate 
- roscrv:>tions close May 12. Tho drive to Corv.:iJ.lis is 85 miles by the 
Wost Side Pacific Highway. 

Following the dinner will be a locturc on thc 11Vortcbr:.i.tc Fossils of 
tho Grand Canyon" by Professor 1'.ndJrson of tho Eastern Orugon Normal Scheel. 
Professor Anderson worked in this section before coming to OrJgcn a~d his 
lecture ·Nill covor som0 of tho recent di scovorics. Tho GrD.nd Canyon offers 
a big crose-scction t!orough th~ geologic column so t~t Professor Andorson1 s 
lecturo should bo of much i.~torost to tho Society MC!!lb:irs. 

I . J < ) Sunda•· morning at 7: 30 A,M, tr.e party will• leave for !lewport 58 miles 
under the leadership of Dr, E. L. Packard. This trip ·\'1.il take the :i;a.rty 
through a cross-secti'ln of Eocene, Oligocene and Hiooone beds, The Newport 
bods aro prolific in marine fossils so over~·cno s"iould seoi.ll'o cany good 
typo fossils for thei;- ool,locticns, .· It ,is.117 .IJ?gel!._ t.o .Por~l!IJ1d fr,0!:'1. "c·~ 
N'3wport by wa.y of t h'3 Salmon Ri Yer out-off. • · 

Saturday dri vo .. , • • . 85 miles 

Total Sunde.y ••.••.•• 175 nil es 

Total trip ...... 260 I!lil;is, 
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Dr. and Mrs .Adams who were seriously injured in an automobile accident 
on Salmon River Cut-off, Sunday May 16th, a.re now at Good Samariton Hos,pital, 
Portland, Oregon. 

As this Bullet in goes to press we a.re glad to report to the many friends 
of these active members of our Society that Mrs. Adams is making ra.,:p1d strides 
t owa.rd recovery and that Dr. Adams is resting comt' ortably and is slowly lJn-. 
proving, · 

' .. -... . . ·-Visitors are not as yet permit~ed. · 

All i:nembers of this Society, join in wishing them speedy recovery. 

- - - - -
EARTHQUAKES AT BOULDER DAM 

Engineering-News Record, Ma¥ 13, 19.37 ": 

F.a.rthquakes at Boulder Dam have been frequent' of .~a:l!e.< ·On April 2s and 
29 there were eight in two days. The intensities of some of. these were esti
mated to be 4 or 5 on the Roasi-Forel sea.le, 'Sounds l:lko explosions or blasts 
havo accompanied tho quakos. ., . .. ... 

Because of the f~~~~di 'C,i ·~h'ocks 'since ·r:a'ke ·1~63.d 'll!iii 'li~un to fill 
and the inference that this new wa.te~ load on the wth1 • ciust may be caus
ing the quakes, suggestion has been r.cad..:i that the ·u:'.s. '.coast and Geodetic ·l: 

Surve,v install' a ·group' of 'instruments for studying tli.eaiJ· seismic distur- - e '-
bane es, One instrument a.t the Dam and one on either side of the lake some'- '·· 
distance up-stream from the Dam would:raughlyform a.n equilateral triangle 
with l'hich an attempt could be ma.de to locai;e th~ .,e:i;iic~tors of the shocks 
for comparison with tho water load of thQ lake, ...... .. . .. . . . . ·. ~. 

K,N,:R, 

' TRIP TO STEEN'S MOUNTAINS 

Members of the Society who ar!l pron~ .. to .. deyei'~~- ~.itching foot at this 
season of the year may wish to join a. caravan trip to the Steen3 Mountains 
and other points of interest in southeastern Oregon, under the sponsorship 
of the Educational Committee of thp Ma.zama:a. · .:. . · 

~ ~ . . ' 

. __ The pa.r~y will le~ve .. Portland .Sa.~1l7'da.y, June .• 5 ,,. ~d return ,tq Poi·tl~d". , 
Sunday, June 13, The route will be by way of Antelope, the Painted F.ills, 
the scenic section of the John Day Canyon, Picture Gorge, Burns, a.round 
St sens Mountains, to Lakeview via. Ha.rt Mountain, and return to Portland 
via Silver Lake and Bend. Stops will be ma.de to. in~ect fe~tures of scenic, 
geologic, historical, or botanical interest, including .Malheur Bird refuge 
and the Antelope Preserve; also to hunt a.rrow~_EIE'd,,S a.tj:aiv~ Lake. Steans 
Mountain will be climbed from the ea.st side,. nea.r Andrews; but those who 
prefer to study their geology from lower levels will have that opportunity. 
Talks on local history, geology, 'botany, .and wild. life will anli ven tho 
campfiro sessions. 

··. 1.·.:.·· 



Transportation will be by pri va.te ca.r. Individuals will provide their 
own camping equipment, including canteens for dry desert camping if that 
should be necessa.ry, Registration is required; the size of the pa.rty may be 
limited. · 

For further information, call Earl Ma.x-ehall, leader of the trip 1 . at 
1172 SE 55th Ave,, TAbor 5953. 

K,N,P. 

- '~ .... 
UMATILLA COUNTY ELEPHANTS 

By Major Joy T, _ Arnes9n 

In the Great Ice Age gla.cierai which ~d. their source in the mountain 
regions covered most of tlina.tilla County, their moraines being clearly seen 
in many places. As the ice began to recede, tho run-off of water must have 
been tremendous for we find deep water-cut gorges where today no water flows. 

Migrating northward, following closely on the receding ice, came the 
mastodon, the huge ancestor of the modern elephant. They browsed the suc
culent grasses along stream banks and wallowed in glacier-formed lakes and 
marshes. Their distribution was confined principally to ,the alluvial fan. 
which extends westwa.rd from the foothills of the Blue Mountains and which 
today comprises Umatilla County's choicest wheat land: This area. during; 
this PS!~Od mu11t, hav.EI been _exactly. _B1li~.ed fpr the existence of. t}\es.e great 
beasts for their remains a.re found plentifully scattered, They a.re always 
found close· to the basal tic lava. bedrock which are overlain by a covering of 
glacial till of varying depth. · · ., 

.'\ 

To the west, in lands of lower altitude the country was becoming desert, 
Where.the mastodon, and the later elephant, died and left their bones to 
whiten on upland slopes, Sometimes the great tusks reveal clearly, B1ID · 
cracks or weather checks from years of exposure to ths elements. The en
croaching desert finally crept over them with its .covering of aeolian materi-1 
And the waters of this period being of surface nature did not contain the 
essential minerals of petrification and well preserved bones are rare, The 
great tusks, being of ivory and highly colllpa.ct, ondured long aftar the other 
bones decayed, 

On the discove:ey of a tusk, one naturally loclks imnediately for other 
skeletal parts, particularly of the akul.i.. Usu.ally this ha.a entirely decayed, 
its outline being traceable only by a· slight ·discoloration of ·the ground mass, 
showing how infiltrating waters have filled the cavity left by the dec0lll1'osition 
of the.original.bone, .If encountered soon .. after.ex:po61lre, the teeth and tusks 
are frequently fo-qnd well preserved, large segments peing quite numerous. If 
long exposed to the air they disantregate. They must .be imnediately treated 
with so.voral coats of heavy shellac ·or sinila.r covering to cement out the air. 

Rer:ia.ins of the elephant have been found in many parts of Oregon but no 
where oore plentiful than in the northwestern section of Ur.ia.tilla County, the 
region described in this article. This .region,. which rna.y be broadened to in
cluce the Walla. Walla. Valley in Washington S.:PPears to have been plontifully 
·stocked with those giant boasts; Their r~.e \W3.S limited to tho east by the 
Blue Mountains with its icy i:ia.ss and frigid heights and to ths west by a wide 
ex:pan se of desert • 
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THE SAGE OF THE DESCHUTES SPEAKS_ .. 

Mile-long lava river tunnels, extinct volcanoes holding ;rtcely preser11'-. 
ed craters and, among other things, a strange lava cast forest only recently _
discovered will be included in attractions awaiting members of the Geological 
Society of the Oregon Country on their Memorial Day week-end visit to the 
Bend country. Deschutes Geology club menibors aro to servo as guides and :Bond 
will b..i th-i "base camp" during tho visit. · 

-· 
The ]end comnittee in charge suggests that the Portland geologists on 

their excursion into the volcanic region of the UPPer Deschutes not only 
bring their picks, but al so mirrors -- either those in vanity cases or pieces 
of silverGd glass that will serve to reflect B1n'llight. Mirrors, the committee 
stresses, will bo necessary if tho goo!ogists of tho Oregon country wish 
fully to oxamino ono of the outstanding wonders qf tho Pacific Northwest -
tho hundreds of lava casts strewn ovoZ. a volcanic! terrain in tho Paulina 
foothills, only a short distance from The Dalles-California highway • ... 

. Mirrors will be used in reflecting sunlight far back into the perfectly 
preserved casts or in directing light down into lava molds, formed ages ago 
when molten rook flowed against and through a forest of pines. 

Deschutes Geology club members are certain that the Lava Cast forest of 
the Paulinas, first brought to the attention of the public by Walter J, Perry, 
forester and naturalist, will prove one of the outstanding attractions of the 
visit of the Portland geol'ogists to Central Oregon on May 29, 30 and 31. T!1e .. 
casts, or- mold:s,-lend themselves to '.Photography,-· end visit.ors ·shcmld be wel'i""·~-
repaid if thoy- bring al-0ng thaif cameras, · · · · · 

' ' ~ . - ·. 
The '3ntrance to tho lava cast fiGld is within an hour's drive from 

]and. Botw:>on mile posts 155 and 156 on Tho Dallas-California highway south 
of th'3 city, and less th:in-· a'mile south of- tho Lava Rfv~r caves statll park, 
a sign indicates the road leading southeastward nine miles distant, over a 
forest road. -_ - - ·- ·: · ·. - .-.. · 

.-. 

The casts stand in a compLratively recent lava field, covering several 
square miles, This flow. is 'spread over others, of much gr°eater age, it has 
been ascertained. by E. C, Alford, Bend' s pastor-geologist and founder of the 
Deschutes Geology club. · 

-
11At the time of the last eruption, much of the area was covered with a 

dense forest of pine, 11 Mr, Alford wrote, Into this forest the molten lava 
plunged, engulfing it to a depth of 2()· feet. Some of the trees wero able 
to withstand. the impact of tho flow; which splashed trpward.for t3n feet, 
and, congllaling thora, formod a half cast on that- sido of the trees. Tho 
burning of tho trees loft wolls,·moasuring the dopth· of _tho' lava. Soma of 
th'3 trees woro tiltod, loaving the casts in inciined .. positions: Many of 
the trees, however, were prostrated, encased wit.h lava and floated as on.a 
torrent stream and left in confused drifts along the margins. The casts of 
these are seen as horizontal tubes or tunnels. They ~each a_diameter of 
five feet, and hava boon traced'back into the lava'morc than 100 foot, In 
some the furrows of tho bark aro vi si bl G, n · ' - ., " · .,. · · 

: ·. ~ . ~- . 
.. - . ' . 

" -;1. ~· ~',".: : .. • 



Sunlight reflected into these strange tree-mold tunnels with mirror 
will bring out in striking detail the form of the ancient trees. 

Because of its general interest, the Lava Cast forest of tho Paulinas 
has beon sot aside "as an araa :possessing features and objects of special 
scientific interest, 11 Now under protection of the Fora st Sarvicc, its 
specimens are to be preserved from molestation. Trails are being extended 
ta reach tha tree drifts, At the entrance, a rustic museum has beon con-
structed. · 1 , .. , 1 ·u s-.. -~ l~ :. •;.. . 

Band is to be the concentration point for the visitors from Portland 
on the evening of May 29, and a sunset get together on the top of Pilot 
Butte, ancient steptoe at the eastern city lim!.ts of Bond,will be arranged. 
All visitors will be aakod to be at tha SUlll!lit of the lofty cono, roached 
by an oiled, spil'al highway, at 7 p.m. Visible from the butte are ll major 
snow capped peaks, reaching from Mount Hood on thia north to needle-like 
Thielsan far to the south. As 'the B1lll sinks behind the western mountains, 
an informal lecture on tho vast ragio~ of .the interior plateau will be given. 
While in Bond, hoad.quarters far tho geologists will boat the Chamber of 
Commerce office, where all necessary information will be available. 

Information relative to camping places, hotels and camr.grounds cs.n be 
abto,ined from Mr. H, B, Schminky before the geologists leave Portland. '· . ' - -

" Sunday morning,. 1.19.y 30 .1 the group will leave Bend ~t 8 a.m. and the ' 
first ,st op.. will.be .at La.va. Butte.·~lfllere-will- also be- a trip throtigh the ~ 7~-'-~ 
Lava' River. cave state -park tu.'lllel I a mile long. The grO'Up will spend tho !" 
re!llil.indtir of tho day in the ~ava: Ca.st forest and tl).o' volcanic area of th.:i 
upper Deschutes, ...... , ... . 

' I ' .' ... • ~ ,: '' • 

Monday, the visitors are' to be permitted 'ii.'lefsiirely trip homeward, 
but will have ample opportunity of visiting other points of interest either 
north or imnediately east of Bend, A side'trip into"the Lower Bridge · 
diatomite mines at·Lower Bridge will bo arranged,·if porinission from the 
o:porat~ng company can bo obtained, ._ ' 

From the diatomite quarry, the group will be routed to the Crooked 
River gorge for a view of the contact. of lavas and the underlying sedimen
tary format ion. Gem hunters will have an opportunity of looking over the 
Smith rocks and Gray buttes ·areas, whore agatCls and other material a.re 
abundant, · 

... ;; .... 'ln -'·' " , .... . • ~ ' - -Phil F.·Brogan, ., 
Bend Bulletin, 

". ... ' 
Bond, Oreg.on. 

·" -- - -. 
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ACCOMCDATIONS AT BEND 

The follo•ll'ing auto camps are available at Bend: 

The Pine Tree - - - - - - - 24 cabins 

The South City Limits - - - .; .15 cabins .. 

City Center - -. - ~ - -· - - · 10 cabins 

Bend Auto Park - - - - - - - 23 cabins 
• o -o; • I "' :'" .. . f •• - .,..•,,. 'i r- - fl ... r 

Rates a.re from $1.25 u;p to $3.00 depending on equipnent such as be.dding 
and cook.ing ut ena~ls, , 

1 
• · 

' , .. • , I , 

·Pilot Butte Inn ha.a 140 rooms, Rates are : Singles$1.50 without bath, 
$2.00 with 'shower and $2·.50 with shower and bath - Double $2.50 without bath, 
$3.00 with shower, a.nd $3.50 with shower a.z;d bath. 

I, - - - - .... 
i 

•'. • • : ;; .••• '"t· 

ARMY MAPPING ENGINEERS COMING 

Portland Chamber. of Commerce · · ; : · 
Bulletin - May 8, 1937 · ··.: .· .. 

r' 

June.l to See New $250,00G ~nual Payroll. in Portland . . 
'\..\_ ............. ~ """"" ..... - ... ' ..... :· . . .. ' ' ..... _,. · •. .r-:;; . ._ .. i ·- ~' . ,,... ' f• ~-

When June first rolls aroun(I. the mapping,un:l,t·of the 29th army corps 
engineers will be stationed in Portland and for at lea.lit .two ·years the city 
will have a.nether $250 ,000 annual payroll, according to an announcement by 
the industrial division of the Chamber of Commerce, 

All .details have been completed ;~r ·b~i~i~g l~} ~~:~~r the command 
of Lieutenant-Colonel C, L, Young; now stationed at Port Angeles to this city. 
Arrangements lia.ve been ma.de to houss the officos and use for barracks the 
Holman and Glenhaveri schools, tw0 structures now not 'in a.cti ve school use. 

This mapping unit of the army emgineers is Qne·of the busiest of the 
field engineers as they are engaged i~ mapping.almost- every foot of the 
territory of the Northwest, woi:-k which can bo utilize<l, by tho for.estry 
and other dopartmonts of tho federal government as need·is presented, through 
the use of a French field mapping invention, 

... " . , .. _,. ... ~ ........................ ~ ..... , .. , ..... ,•·.:.·-~ 
I • ........ ..., .... -,. • 

In the December 1936 issue of "Readers DigestM is a.n article entitled 
nGold in them Hills" by Rex Beach. This is cond.ensed from an article in 
"Cosmopolitan", This brings out what the U, S, Government should do for 
and in Alaska and what Canada has done in scientific prospecting with the 
aid of airplanes and geologists. 

Lill ian l'!eff 
- ... - - -

-H!7-
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GLACIERS 

Report of Committee on Glaciers, by F. E. Matthes, 
Chairman, .American Geophysical thion, for 

the year 1834 - 35 

(Abstract covers only portion of report· dealing with continental \hit ed States, 
Some data. also taken from report for 1933 - 34.) 

, , "' • ~ .. - • ,;."J - .. A 
The report gives data on advance or recession of glacier termini from 

autumn of 1934 to autumn 1935, Condensed data are tabula.tad bC3low, Changes 
arc in feet, slopQ distance;+ indicatos !ld.vimco, 

Mountain or Range 

Mt, Baker, Wash, 

Saini er 

Hood, Oregon 

Sha.st a , Cal if . 

Glacier 

Easton 

Ni squally 

:El:mnone 

Carbon . 

South Tahoma 

Elio~ , 

Coe · 

Ladd 

White R, 

Newt on. Cl.ark 

Wintun 

Konwakiton 

Mud Creek: 

Sierra Nevada Range Ea.st Lyeil 

. . West Lyell ,· ' . 

Ma.clure 

Dana 

. Connes's .. . . .~ 

Change during year Change in recent yea.rs 

,. ' 

-~90 4 ,750 feet, 1908-1935 

- 54 - 353 feet, 1930-35 
-3 .42? feet, 1857-1935 

- 48 - . 390 feet, 1930-35 

-~ 

. ·:..: 6'1 

65 feet, 193C-35 

- 147 feet, 193<!--35 

- 2~ - .360 feet, 1901-35 
• t ' + 15. Approx, Little change in recent 

yea.rs. 

No change 

No change . 

- 20 

- l " . - , 

+ 7. 
'0.' 

. ·+ i9 
+ 12 

Little change in racent 
yea.rs. 

-1,000 0stima.tod, 1901-
. 35 (La.tor moasurod as 
.. 1,800 fact, approx,) 
-300 (very indefinite) 

1991-35. 
· -4 ,200 feet, '1920 (or 
'• 1927 ?) - 1935. 

·- 60 feet, 1933-35 
(undercutting) 

- . 7 feet, 1933-35 •, 

- · 27 feet, 1933-35 

13 feet, 1933-35 



Mountain or Range Glacier CM,n,rrn dur1W year Change in recent yea.re 

Glacier National Park Blackfoot 

Comment 

• 
• ~t ' ' . 

Sperry 

Grinnell 

Agassiz 
.. "' : ... . : 

+ g 

43 

. 
79 -

lil . .'c 

2 faet, 1933-35 
:·' ·:.:. 

+ S feet, 1937-35 

97 feet, 1933-35 

'-154 feet, l9}a--35 
"· •• ~ ':> 

( . 

From the above, it.may be noted that of the glaciers J,n the Pacific Slo:pe 
on which we have data·, Eiston, Nisqually,· White River·, and WintUn have suffered 
much greater de:pletion in recent years than the others. Of these, Nieq:ually 
flows south; the others flow southeast. Their exposure to rays of the sun is 
thus much greater than that of ice streams which face the :north. The coinci
dence of greatest armual. insolation and greatest armual ablation a:ppears to 
be significant. ,Of course other factori enter into tho jlicturo, such as 
direction of :prevailing winds, elevation of tho gathering ground, and seasoniU 
and geogra.:phic distribution of :proci:pitation. The fact that :prevailing sum1ner 
winds on ths Pacific slope a.re from the northwest, on which side the glaciers 
are apparently Teceding less rapidli? suggest a that relative insolation may 
be the more imlx>rtant factor in glacial ablation. 

. .. , 
..-.> ;.?-~ :1.r-'~· 

' 
.. K·.N.P.-±...."1;-<~· .... ;~ .. .,.~ ....... 1- ~~ ~...., 

... '.: 
. . .. . . ' 

... ' . . 

NORTHWEST GFOLOGY 
, 

GLACIATION - EASTERN WASHINGTON 

,· . 

Flint, Richard Foster, "Pleistocene Drift Border in Ea.stern Washington," 
(Geological Society of 4J'.ll6rica, Bulletin, v. 4S, :pp. 203-232, 5 pls., incl. 
maps, l fig., February.1,.1937)1 · .. In Portland J,ibrary. · 

' . 

In the December 1936 issue of tha ·Geological. Society of America Bulletin 
Dr. Flint had an article on tho Pleistoceno Glaciation in Eastern Washington, 
and this articlo is a continuation. of his observations. He describes the 
drift borders and attempts to show th~t tbo glacial ovidanco, as indicated by 
glacial dc:posits, is tho result of only one gl:i.cia.l advance, tho Wisconsin 
plla.se. ' · " ~ · 1!' ~ ~ - .. ,... .... · ·¥ I+ .. - ~ · ..... • -· · ~ · ' 4 .... • ,,.. 

' !• I • 
• • I ,I• 

Northeastern Washington has two distinct. :physiogra:phic regions; the 
:plateau, of Columbia lava, and a highland area. The ba.salt is covered with 
"Palouse soil" to a. depth of 1001 :pl us, which is :partly eolian and :partly 
lacustrine in origin.. In the Grand Co'uJ..ee-Chelan district , the moraine is 
200 1 high and stretches from the Col'lllllbia River on the west to Grand Coulee 
on the east, In the Highlands area the drift border, is less clear, and 
morainos a.re found in a. few pla.ces only. Thero is abundant evidonco of 



glaciation in the major valleys; at higher levels the record is mainly 
de:po ei tional. Nuna.taks were formed by the Okanogan Mountains, 2 peaks of 
the Moses Mountain group, several peaks of the Kettle Range, Huckleberry 
Mountains, Pend Oreille and Priest River Mountains. In the southern part 
of the San ~oil valley the ice margin ended in a lake, depositing Nespelem 
silt. 

In the Creston-S:Pokane district the drift border encroaches on the 
plateau. The drift border must ba placed beyond Eretz 1 limit~· - The drift 
is :Patchy and fa unma.rked by ·any and moraine. A layer of till betwoon tho 
11Palouso soil" ond the overlying loose is doscribod in detail, as this 

- till lo.yer ha.a boen used to prove a prior glaciation. Dr. nint indicates 
that tho granitic orratics which Erotz mentions, are merely woathorod from 
the till and a;re not a record of a former ice sheet. South of the Glaciated 
area is typical Palouse topography, but in the area under consideration, the 
Palouse topography has been modified. to flat slopes which are clea;rly abnor~. 
It is indicated that this is evidence.of ice overriding these hilla. 

Exposures of multiple glaciation a;re not found in eastern Washington. 
There are no marked differences in weatherir_g in situ; and all indications 
point to a late Pleistocene origin.· The decay of many of the pebbles found 
in t'he ~ill resulted.before the pebbles .ware 1_noved to their pres<mt sito. 
Comontation, degree of dissection, and ~ho ~hicknoss of tho overlying loose 
aro not criteria which can be used to identify a formor ico sheot. 

In the Creston-Spokane az:ea, the "Palouse eoil 11 is pre-late glaciation 
and is essentially loess. The"old drift" or till which occurs between the 
11Palouse soil n and the overlying loess has a matrix closely similar to the 
"Palouse soil" and the contact betwean tho two is somotimes gradational. 
The Palouse soil is greatly woatharod, Stenos averaging 3 inchos in diameter 
are predominately granite and ma:tamorphic s. :S:\etz believes th13 scablands 
warl3 cut prior to tho old drift •. If- Dr, Flint is correct, this theory is 
untenable, 11SpokBn? drift tt i_e really th;l.s la to drift, " 

A valley train starts at an elev!l.tion of about 2()00 1 at Spokane and 
grades to the rock threshold at Grand Coulee •. This train is described as 
being a part of the latest glaciai epoch, of Wisconsin age, In the Grand 
Ooulee--Chela.n di strict , the ~ift is all ref erred to a singie glacial stage. 
The drift is fairly continuous over the H:J,ghlands area; and is fresh from 
the base to the top, arid decidedly not a result of 2 distinct glacial stages. 

. ' ' 
Although there, i~ "ertden~~ of pre-Wisconsin gl~i~t-ion, 

0

it is indirect 
and does not preciude the po-ssibility of-e pr-e-Wisoon:sin'glaciation. The 
ice bad a maximum thickness of '5000 1 at Colville. The drift border is 
doubly lo bate, indicating that the ice sheet was a J?iedmont glacier, fed by 
ice from :British Columbia, the cascade and Rocky ( ?) Mts. Had it been fed 
by local precipitation, tho greatest dovolopnont would have boon at tho 
cantor and tha ice sheet would have bean singly lobato, Tho Pleistocono 
snowline was 30001 lower than at present, Dr. nint found that thorc was 
a lack of suitable data to postulate any Ploistocano crust.al wa;rping. 

(RcT) 
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Matthes ,Francois Emile 

Glacist-Measurements in the United States ( American GeoP!.lYsical Union 
Transact ions, 12th Annual Meeting, Section on Hydrology, pp, 211-215, May l, 
l93J.) cu 

Breifly gives status of study of glacial measurements in the U, s. 
Mont ions work of Ma.zamas on Mt. Hood, Gives 2 pagos of data. collected by 
National Park Sorvico on Nilllj.ua.lly glacier of Mt. Rainier. Give»• race e
sion, yearly 1857-1918 estimated; l91g...1919 measured. Total recossion for 
72 year period is 2,958 1 ," At this rate Nisqually would cea.so to oxist in 
410 yea.rs, ·.' ,~c- - ".' ... "' i~ - · · 

(RCT) ••. · · t 

Matthes, Francois Elnile 

On Glaciers (.American Geophysical Union, Transactions, 14th Annual 
Meeting, 19331 Section on Hydrology, PP• 345-350, tables, June, 1933.) CU 

Annual report of committee studying glacial movements, Jlost of them 
a.re retreating; especially those of western mountain ranges. NisQ.ually bas 
had a continuous and fairly steady retreat. Gives data for. retreat of Mt. 
Rainior 1 s, · Nisqually, Emmons, Carbon, South Ta.horns., Paradiso for 1930..1932 
with Nisqu.ally back to 1857. Mt; Hood's data by Mazam:i. Resoarch Ccmnittea, 
Eliot, Coo, Ladd glaciers 1925-1932. 

. . .: . . · (RCT) . . ._,.,.. . . 
;~-:_: ... -:-k:".! ~-~:.:.:;~ - ~:1 \ ~~ ... ,.~., ... ~~"'*Jot_-.......... -":":'.~ .. . ·:.._;-:::~·."{":" ·r-~.:·~ -.- .. 

'· .. 

Ma.tthos, Francois Emilo ' · ·, 
. . 

On Glaciers (Amo;ican: G~·o;hy~ioal Unio~, Transactions, 16th Ann~i 
mooting, 1933, Section on Hydrology, PP• 38g...392; Juno, 1935: 13th Annual 
Mooting, Sootion on ~ydrology, pp. 282:-287, April 28, 1932.) cu · · · 

- . - ' . 
. 1935· Gives credit' to Kenneth Phill,ips of Ma~ and Park Naturalist,. 

C. Frank Brock:msn of Mt, Rainier, and others. _ For Mt, _Rainier, takes each 
glacier in some details, Nisqually, Paradise, stevwi,s, Emmons, and Carbon, . 
For Mt, Hood, Eliot, Coe, Ladd, Gives aata on other western glaciers out-· 
side ·of Washington and Oregon. 1932. Comnittee of Ma.zamas study of Eliot, 
Coe, and Ladd Glaciers of Mt, Hood show they hive lost less than Mt, Rainier 
glaciers. Tangled r:na.ss'of logs protruding from under moraine of zigzag 
glacior. ·Evidently forest was ovorriddon by gla.cior. Sylvoetor found . 
similar situation 'on Whit'o River Canyon in 1906. · Attempts an interpretation • .. :-

. ,- ' 
... 
. f ••• - . ' ~ .. .. · 

• 

. ' ' 

(RCT) · . 
·, 

' ' 
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Wentworth, Chester K, a.nd Ray L.L. 

Studies of Certain Alaska Gla.ciors in 1931 (Geological Society of 
America Bulletin, v. 47, pp. 1379-934, llpls., 18 figs,, June 30, 1936) 

OrCa OrP OrU 

Glaciers studied, pur:pose, method. Juneau region; general statement, 
Mendenhall, Horbert, Taku, Norris, Twin 1 Glaciers; sum:nary. .Seward region, 
general statement' Spencer' Doa.dmsn, Bartlett' Trail,· Boar Lake I chaciors. . , 
Prince William Sound a.nd Copper Rivor regions; general statement, Valdez, 
Camicia, Sherman a.nd Sheridan, Grinnell, Allen, Childs, Miles glaciers. 
General fluctuations. 

l. Great extension of glaciers in la.ta Pleistocene time. Margin of 
lll!l.ny, now separate, glaciora to form great va.lle;i'-filling ice tongues, which 
moved out to soa a.nd whoso surfaces, in th::i coastal region wilro 1,000 - . 
2,000 foot above any existing glacier, 

2. A period of several thou'sand year's of net recession, dO".ibtless with 
lll!l.ny unknown variations and periods of advance, eventually reaching receded 
posit ions somewhat inland from those in 1931.. 

• • • • ,'LI ) 
3. Maintenance of receded pos~tion for several hundted yea.rs, 

ing growth of spruce foros1'.s somewhat inland :and' toward glaciers. 

4. A~v~ce·,·. tri~in;."·a~uce· .for~sts to lines.no·.v clearly shaN!l. Maxi
mum po si ti on 11>3.intained one-two decades, within last 200 years, 

~ . . . . .. . : . " 
5, General recession durinil; ':Past l00...200. yws, doubtless with lll!l.nY 

unknown fluctuations •. . .. 

6 .. Slight a.dvances·,·some of striking rapidity, or lessened retreat or 
halting, shown at ends of glaciers b<itween 190(,.-1916. . . . . . . .. 

' - . ' 

7. Continued retreat thro,,;,,h' 1931', · Average of 50 feat per year. 
Milos Glacier at re.to of 150 ~cot per year and Bartlett a.t 20 fJot por yoa.r 
since 1916. 

(RCT) 

NEW NATURAL WONDER ·. · 
.- .. -~ ' ' .. - ,. ·~ . ., 

Groat Underground Cavern 11oar Omak is Explored 
(Wenatchoo I)a.ily Wor_~d - Sept ; l , 1 36) 

.· . 

Just in ca.so you think y~u,-bavo soen all tho marvels of this North 
Ctintral Washington Land of natural wonders, hare is somathing now and more 
than a little unuSUL\l, 

It 1 s a. huge ca:ve With yawning. side' ~averns, steps, slides, and queer 
formations, al:: out t:en miles northwest of Omak. · It is known as Albright 1 s 
cave. and while a. few rop_le_ ha.v~. casuall,Y vis~t~d it from time to time I it 

\ .. . ---11a.-



• 

wa.s never thoroughly explored until very recently, 

Harold J, Cundy, Wenatchee student of prehistoric writing; Barton 
Robinson, Omak geologist; George], La.dd, Omak Photographer; and Guy Tuga.w, 
Riverside guide, mM.e a. survey of the ca.ve recently and assembled some data. 
on the structure, 

- - - ..... 
I , .. • 

' .. . :: ..... ..:. ·"-' . ..._ -- ., ROCK GARDENS - ! ' ( h ··-
{ ' ' 

Close observers ha.ve noticed a. new notch in the sky line of Mount 
Ada.ms since la.st La.bor Day, the date of the trip of the Geological Society 
to tha.t region. The· cause of the change in appearance in the beloved p~ak 
ha.a, through strange coincidence been explained at the la.st Thursday lui;
cheon. It seams tha.t a large protrusion from the side of the mountain was 
dislodged by one of our members and carefully transferred to the backyard 

- of this energetic rockologist, Fra.nklin L. Davis. The Pa.u! Bunyan proper-, 
tions of the specimQns of this particular collector have on ma.ny trips poon 
the envy a.nd wonder of members a.nd we ma.y say the dismay of Tracey Wade in 
whose sturdy Plymouth this little- gia.nt transferred his trophies in tote to 
Portland, The grea.t day finally arrived when he hired a. rock garden artist 
and ga.ve him a. free hand to build his specimens into tbs ms.ssive rock g~den. 
In the evening he hurried homo with a. song in his heart a.nd a.. vision in his 
mind of his ya.rd transformed into a. bit of glorious mountain scenery, Alas, 
"the bast la.id plans of mica and men gang a.ft .a,gley. "-"The worlcman prov:ed io, ... 
be a. •brecoia." specialist and-had broken all the l.arge rock; specimens into 
nice little even sized slivers a.nd ha.d them very neatly arranged in devious 
classical geometric figures; The shock has unbalanced the mind of the littla 
giant. He now wanders aimlessly about the city ~bling .an ina.rticulat'e 
lingo of geological terms. Tho eminent medical authorities in the Society 
believe that tho only way ho can return to normll -will be by taking him 
back to Mount Ada.ms and allow him_ the free use .of pick and crowbar until -.. 
by a.ccid.snt, he ma.y hit one of his feet with the pick or bar, the shock of 
which it is claimed may reinstate his .rationality • 

.... : ' 

(E,N ,:B.) 

MORE ON THE· BEND MEMORIAL DAY TRIP 
(Excerpts of a letter from PJ.il F. :Brogan) 

This ia a. final letter to confirm.plans for the Memorial weekend Yield 
trip of the Geological Society of the Oregon Country· into the':Bend rbgion, and 
also to make a. few final'suggestions.· One of these is a. reminder that lake · 
and 'Stream fishing in the deschutos country is good at present a.nd a suggest ion 
that ardent anglers bring a.long th!lir tackle, Part of our outing will be on 
the slopes of Newberry crater, where Eas~ and Pauli~ lakes a.re locatCld • 

. :. . '. : " , ·. . . 
About lunches: :Bend. will be your headquarters while in the Deschutes 

country, but lunc!les will be required on the Sunday field trip to the ·Lava 
Cast forest, a.bout 25 miles south of this city, The gang._ehould also wear 
hea.vy shoes, but hobs will not ::pa necessary.· 

• 
: .. :-113,-. . ... 
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Our first general get together will be on the s1l!lllllit of Pilot Butte, at 
the eastern city limits of Bend, on saturday evening. This will be at 7:15 
p.m, 

The start to the Lava Cast forest and the volcanic attractions south of 
Bend ·Rill ba made Sunday morning at I! a.m, Our present schadule calls for a 
swing up the naw spiral road to the top of Lava butto, for a view of the ro
C'3nt lava that welled from that butte and damned tho ancestral Deschutes river. 
The next; stop will be at La,,._ River tunnel state park, for a mile trip under
ground and a revie1v of Williams I theory of lava .river tunnels. Then to the 
Lava Cast forest. 

Walter J, Perry, retired Forest Service official, naturalist and dis
coverer of the Lava Cast forest, will be your official guide on the field trip 
through the area of lava casts. Precedir.g the inspection of the casts, E, C, 
Alford, pastor-geologist and founder of the Deschutes Geology club, will lecture 
on the Lava Cast forest, in the vicinity of the forest service museum. 

We hope to have John E. Doerr, Jr., Crater Lake national park geologist, 
along on tha trip. , 

' I ·1 

On Sunday evening, the group will return. to Bend, inspect local collec
tions, if they so wish. If there is timo available Sunday", wo TN3-y rout a the 
group 20 miles east to tha Dry river gorga, whoro a plJistooone rivJr formod 
Millican lake, now dry, and cut it away thoough Horse ridge, flo:ving north to · 
a juiction·\Vitb Crookod Eivor. -~.~--:~::l- 4~1::--- ~::-:-1""- ·:t:~ .f .... ;.~:- _.'f' '·.~:""" ·~';:· ~-:!" "":-~~-i4 

~ ~ 
,. 

At your roquost, on Monda•' morrtng we shall head the party in the general 
direction of Portl1lnd. We have made arrangements with the management for a -
visit to the diatomite mines at Lower Bridge, McKinley Stockton, ruporinten-
dent, plans to be on hond to stlrve as host ond guide, 

From tha mine, we shall swing over to Crooked ri vor, for a view of tho 
pliocene sediments exposed under the Wiadras lavas and partly covered by the 
intra-canyon flow. From this point, mEll!lbers of your club will be able to 
grasp the manner the intrn.-cnnyon basalt-$ flo.ved into and nearly filled the 
ancestral Crooked River. -

III!lllediately north of_ Crooked River, in the vicinity of Trail crossing 
and the old Clarno exposures, your group will have an opiortunity of collect
ing some gem material, If time is available, members of your party who have 
not viewed the Cove can do so, msking the short drive west from CuJ,ver. 

; ~t·" ~ ,. -;"· ..,..... ~.-· ~ -- '" .. ;.. t "·~- ....... •& ...:...- __ _:. ~, 

Deschutes national forest fiel:i men and members of our club looked over 
the Lava Cast forest last Sunday and report that the area is free of snow and 
that the road is open and in good shape. 

RESERVATIONS FOR BEND TRIP 

Mr. Schminky states reservations at hotels and e.uto camps has been re
quested for those who signed the register prior to May 18, 1937 • 

• Those who have not made reservation f.'or over-night a.ccomodations should 
communicate with Mr. Schminky immediately. TA 24S5 
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June 11, 1937 (Friday) 

" 

LECTURES 

- Owing to the civic activities of the Rose Festival 
it has been dee ided not to hold the 'regular lee-

. ture meeting scheduled for the evening of June 11, 
1937, Tho meeting on June 25th will be held as 
usual a.nd tho members of the Band Caravan arc rcr
quostod to bring th3ir choice sp~cilr.ons collected -
on that trip for display and discussion. The loc
turo announcement wp;t be made lat or. 

July 23, 1937 (Friday) -
.. 

Hugh Ma.tier, petroleum geologist for the thion Oil 
Company has been secured for on" of his interesting 
illustrated lectures. I 

f 

June 19 - 20, 1937 - Saddle Mountain 
. Leader: . Robert Layfield, 

: . -. -.-

_. 
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NOTICE 

The second weak of August hi!.s been decided upon as Geological Society 
Beach Week with headquarters at Ocean Park, (Spencer Creak) 7 miles north of 

I 
NeWJ?Ort, Members who can arrange for their vacations at that time are urged 
to do so. I.lake your o·mi reservations as early as possible either at Ocean 
Park, New:port or Otter Rock and plan to join with the group for a we-ik of 
fossil collecting and study of the·geology of that interesting coast section, 

Evening cam:Pfire meetings and short trips to points of interest will 
be :pa.rt of the program to lie announced later. 

REPORT ON DR. AND MRS, ADAMS 

Saturday June 5th the condition of Dr, and Mrs. Adams was reported as 
satisfactory, Mrs~ Adams underwent a slight operation on her knee and as a 
result -.vas not resting as comfortably but her general condition is improving, 
Dr. Adams is still a very sick man but the danger of pneumonia from the cold 
contracted last weak is believed :pa.st, It .vill be some time ·oefore they can 
leay~ ~he.h?spital. 

Anyone wishing to visit either of them should telephone the hospital 
first for pormission. ·. 
~ ... 7~ ..-.-•~• --o-S\', • .._,:: ... ~~'l!'u-;.'V'i:';ay-'"<:-"'" ....--~;,,-· t ._. __ • t •j..t, ~-('"-., .. < ._. #"oltl"'f 

, ' . ,,. ·" 

GEOLOGISTS FIND FOREST FLOODED IN .ANCIENT DAYS EY LAVA FLOW 

Morning Oregonian - Jtu1e 2, 19 37 

BEND, June l (sp0cial) - High in the Paulina mountains, 25 miles south 
of Bend, members of the geological society of the Oregon country and their 
Memorial day weekend trip to the Deschutes basin fou.'ld definite proof that 
ancient lavas flood.ad a forest of several thousand acres and left "ghost 
troosu to ra:i.rk' th.:it forest of old • 

. Proof W3.'s discover ad in hundred.a of lava casts, some horizontal and som" 
vertical, of tr:Ns that ha.d b·o.m ongulfad by th:.i lava flood. To study thes<l 
casts, tho visiting geologist," including Dr. Edwin T, Hodge, ora.wlod into the 
~tran&e tu.w.1ei@ 1 

Many of the casts were found to hold root and limb molds, Traces of 
wood structure and charcoal convinced the vi.sitars of the origin of the casts. 

Dr, Hodge told the amateur geologists that in his opinion the lava ca.st 
area is even more spectacular than the Crater11 of the Moon national monument 
of Idaho. 

While in the Deschutes basin the Portland geologists were al so taken 
through the mile-long lave river tunnlll, a state park. 
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GEOLOGY OF THE BONNEVILLE PROJECT 

By Clair~ P, Holdredge 

The foundations of the Bonneville Dam ware laid about 30 or 40 million 
years ago when the Eagle Creek Formation of Oligocene age was deposited, 
These volcanic sediments, consisting of agglomerates, conglomerates, sandstones, 
ashes and finer materials, are the"oldost rocks exposed in tho Col·llillbia Rivar 
Gorge, They represent thick accumulations of m9.torial ejectad from a vcmt or 
vonts of undatermined location. Some of these sediments show the effects of 
having boon raworkod by water and most of them have undergone some alteration 
of the nature of hydration. ·The fsrro-magnesian minerals have been largely 
altered to cla;y<-l:lks minerals.while the feldspars and similar minerals have 
remained surprisingly frosh;·· 'Somo of the beds hava been so cixtensivsly al
tered in this mannor that they have the appearance of bentonits, This for
mation contains an abundance of plant remains in tho form of petrified wood, 
fossil charcoal, and leaf r"ossi.is. 

Soon after the end of this period of deposition, or perhaps while the 
deposition was still going on, these sediments were intruded by basic lavas 
and dikes of these rocks are present ~ the area, The most nota)lle example 
is Bonney Rock which is a diabase intrusive body of sufficient size to accomo
date the power house which was founded on it. 

The followed foldin!i of the volcanic sediments a..'1d some suheequent ero
sion alth~ugh the latter is not apparent in the Bonneville area, The erosion 
of these rocks was brought to·a close by the great '.lutpouring of basaltic 
lavas of the Columbia River Formation. Thesi3 flows accumulated to a depth of 
several hundred feet in tho Bonneville· area, Subsequently they ware foldad 
and eroded, Thon another outpouring of lavas of a more int~rmsdiate typa 
covered the orodad surface of tho basalts and caused the forma.tion of en
tirely new drainage 1 ins s, 

During the establi srnneiit of the new drainage the Columbia Ri var spilled 
over the sllll!nit of the Cascade Mountains between Mt. Hood on the south and Mt. 
Ada.ms on the north and started the cutting of the Columbia Gorge. This oc
curred in early Pleistocene time and must.have progressed very rapidly. 
Th~ submergence of the lower gorge probably occurred after the ice age, Thia 
submergence drowned the Columbia valley to The Dalles, During the ice age 
erosion of the gorge continued at about the same rate as befoi;:e but near ita 
close there occurred a series-of floods of fantastic size, the nature and 
origin of which are still controversial. As thees floods receded they left 
new deposits in the ISorge. Then tho over-steepened valiey walls began to 
crumble and a series of groat landslides occurred. In tho Bonneville a.roa 
those included a slide between Tan..'1er. Creek and Eagle Creek, Ruckel Landslide 
and the groat Cascade Landslide, Tho first of the so was undoubetdly that · 
between Tanner Creek and Eagle Creek. Ruckel Landslide was probably the next 
to occur and rray have crowded the river over to the north side of tho valley. 
The last and greatsstof these landslides was Cascade landslide on the north 
side of the river between Hamilton 'Creek and Rock Creek. It is almost six 
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miles long from east to west and is almost four miles wide. It pushed the 
river over to the south side of the valley and dammed it to an elevation of 
about 250 feet. Some of the eyidonce points to a very recent occurrance for 
this slide. When the riyer owr-toppcd this landslido dam it awarently did 
so at tho contact with Ruckcil landslide in tho 'licinity of Cascade Rapids but 
lower· downstream it l!Wervod to tho north and loft part of Cascado Landslide 
on the south sido of its now channol. The portion thus severed from tho main 
slide now forms a part of Bradford Island. 

As the river cut its channel down through the landslide dam the material 
that it removed was in part carried far down the river or even out .to sea in 
suspension. But the coarser materials were dropped Diil.Oh closer whare the cur-
rent slackcined. Some of these covercid the lowor portions of tho landslide. 
Further cutting lowered the river level below these deposits and left them as 
terracci deposits. 

In the river bed itself were fo1lnd deposits in the process of being trans
ported by the river. These were called recent river deposits. Boulders too 
large to be moved by the river have accumulated in the stream bod at many pl~es 
to form a "boulder pavement n. 

The entire Bonneville area is underlain by sediments of the Eagle Creek 
Formation and the lavas intrusive into them. The Columbia River basalts and 
the later flows outcrop only in the can:ron walls bu~ much talus from them 
trails down over the outcrops of the Eagle Creek sediments. 

• .i 1 

1 _;_ J • ~ ,.. .. - 4 ~ • .. .I ...... "*'~- rl-·rf~ ~...,..-............ ~; i: ~Joa. •• _ .... -I• • ~. !)- ~·~~-"'-

Buried gravels and sands, with definite beds of silt in places, underlie 
much of the Bonneville area. On the north abutroont of the main dam to well 
above Boat Rock and possibly mu.ch farther east. They extend some distance 
to the north as shown by the drilling and may underlie a large portion of 
Cascade Landslide. Theso deposits are present beneath most of the lower 
portion of Bradford Island and wero found in the area around the east end of 
the lock and between there and the power house. For the most part they are 
covered by landslide materials but in places they have been buried beneath 
later gravels. They ara characterized by a compo.rati vely largo percentage 
of mica and of pebblas of metamorphic rock. 

Landslide deposits are common over a large part of the Bonneville area, 
They consist of two types of material. The lower and front portions of each 
landslide is characterized by an abun:l.ance of material derived from the Eagle 
Creek Formation. Due to the hydration of this material in place the forces 
to which it was subjected during the lan:l.sliding has made of it a clay-like 
mass in many instances. The uwcr and back portions of each landslide are 
characterize:l. by broken up lavas from the basalts and overlying flows. This 
material is V3ry pervious. Thus in Ruckel Landslide this loose material 
formed a. pervious water roservoir in tho back portion of tho slide. in which 
water accumulated during tha wet season and from ·,nich this water continued 
to 'flow down over the la."ldslidG during the dry season thus keeping tho slide 
wet during tho entire year. This condition cou:pled with annual erosion on 
tho too of the slide by thG freshets in the Columbia River made much trouble 
for the Union Pa.cific railroad which runs across the landslide. 



Overlying the landslide deposits are the terrace deposits of loose 
gravel and sand. Most of this material was derived from the landslides 

'themselves during the cutting of the new channel for-the Columl)i,a River. 
Many of the pebbles were from the hydrated Eagle Creek Forll)9.tion and there
fore too weak to bo used as aggregate for concrete. These deposits form 
the extoneive flat areas on which the town of North Bonneville is located, 
the flat upon which the govornmmlit can11i is located, tho lower end of 
Bradford Island and many smaller areas on both sides of tho river as far 
upstream as CaGcade Rapids. . 

The Ma.in Dam.rests entirely upon beds of the Fagle Creek Formation. 
These bads include agglomerates, 'conglomerates, sandstones and finer 
materials which have bean called bantonites in the field. These beds 
strike about north 45 degrees east and dip about 15 degrees to the south
east. Since the altis of the dam is almost due north and south the bedding 
planes in the roCk cross the structure diagonally and have an upstream 
component to the dip. Two especially weak beds of the so-called bentonitic 
typo were encountered and ma.do a considerably greater amount of excavation 
n:icessary than was at first anticipated. Two or tr.ree prominent faults 
striking parallel to the strike of the stratification but dipping from 30 
to 45 degrees to the northwest were encountered. Tnere appeared to be but 
a comparatively small amo=t of movement ·along theso faults and they were 
=ked by a relatively small amount of gouge and adjacent shearing. Many 
tests were ma.de upon this rock to determine its fitness for foundation •. 
material and the dam was designed according to the results of those tests, 

The abutments of the main dam were tied in to superficial materials. 
The north abutment was found to be bordered b;1' about forty feet of buried 
river deposits overlain by about the same thickness of impervious landslide 
debris. This in turn was overlain by a considerable thickness of terrace 
gravels and sands. The abutment structure was so designed that the water 
percolating around it through the.buried river deposits would have to travel 
through these materials at least 1000 feet. The water was shut out of the 
terrace deposits entirely. The south abutment was bordered by similar materials 
but the buried river deposits were much thinner and pinched out entirely a 
short distance upstream. · It was therefore possible to keep all water out of 
both these deposits and the ter:i:-ace deposits as well,- . 

The power house rests entirley upon diabase of the Bonney Rock intrusive 
and the south end of this structure abuts into the same material. The north 
end of the power house abuts into the 'superficial deposits of Bradford island. 
These include a few feet of slightly pervious buried river deposits, imper
vious material from the older landslide from the south side of the gorge 
between Tanner Creek and Eagle Creek, impervious material from Cascade Land
slide and overlying terrace gravels. In this case it was likewise :i;ossible 
to force all water passing around the north abutment to travel through tho 
ground at least 1000 feet. 

The lock structure rests largely upon diabase of the Bonney Rock in
trusive but overhangs this material on the east end and there rests upon the 
adjacent baked sediments of the Eagle Creek Formation. 
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The north shore and Bradford Island fishways are not heavy structures 
and are carried upon the superficial la.--idslide and terrace deposits largely. 
The fish elevator structure at the ·eouth and of the power house is fo'l.lilded 
upon Bonney Rook diabase. · 

It was necessary to relocate the railroads on both side• of the river. 
That upon the north bank presented very few geological problems for it passed 
over only terrace and landslide deposits which in all places a.wee.rod to be 
stable. However a slide was started in these deposits whon Sheridan point 
was rCl!Iloved in order to widen the channel at this point. On the south side 
much heavy construction was necessary in relocating the thion Pacific rail
road and relatively more serious and complex problems wore onoounteret. This 
line runs over many types of deposits. The greatest problem was the stabli
za.tion of Ruckel Landslide, This is thought to have been accomplished by 
draining the impounded water from the slide though a series of tunnels and 
by protecting tho too from erosion and adding weight to it at the same time 
by placing upon it a heavy layer of rook ·rip rap. Another serious problem 
in the relocation of this railroad line was the tunneling of Tooth Rook. 
This rock is an enormous boulder of basaltic lava from the Columbia River 
Formation that hes slid to its present resting place from a point perhaps 
2000 feet above on the canyon wall. This rook was so filled with cooling 
fractures that had boon slightly opened by its descent down tho canyon wall 
that there appeared to be danger of tho tunnel collapsing, However the 
tunnel has been driven through this rook almost par.:illel to and a little 
a.aove and 'baok of the railroad tunnel 1 - -· • "· ~ ·' · · .,..,. 1 ' . : ., - ~ ~: -. -..,_, ' 

. Numerous minor geological problems were encountered in securing 
foundations for bridges and other structures accessory to the project and 
during the course Of the work of erecting the major structures. One ex:-
ample of the latter we,s the solootion of materials for oarth fill at various 
points. In somo places impervious materials ward necessary while in others 
porvious materials wera not only permissable but in som3 oases highly 
de sireable. 

During the course of the work a. great number of borings were made and 
numerous shafts sunk, As these were completed the acquired data was filed 
and digested and as the various problems arose the data thus acquired addeli 
to that secured from surface exposures and from excavations for structures 
was oorr'3latod and made use of, All the data acquired during thcJ oourso of 
the work has some bearing on the regional geological problems and it is 
hop<ld that at somo tima it may be publ,ished in such form as to make it 
available to regional workers. 
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THE OLD F')SSIL MAKES A FI1'LD TRIP 
. 

Well, said the Old Fossil as he-moved over a little into th.e shade, since 
I do my best geologizing and take.most of my field trips in this easy chair, 
I like to have my figures so I can th:!,nk: them over without too much mental 
effort. Now when Doc Hodge and the other boys talk about millions of years 
and. millions or billions of this and that, it sounds like a Democatic plat
form and I get all messed up. I want i:riy; figures more like the Townsend Plm , 
anybody can viiro.alize $200 a month even if you: don1t know where it is coming 
from, · 

Remember when Jack Stevens told us abo.:it silt and how the Columbia 
carried.around 15 million tons of suspended load a year. Well all I could 
thi:nk of then wa.s, that 1 s a. lot of 'muck, and forgot about it, But I wa.s 
looking at this Data. of Geocheoistry and it says tbat it al so carried 
21,633,000 tons of dissolved 11)'3.terial, There you are a.gain with a lot of 
millions. Now, a shovel full or a wheelbarrow load is about my size, I 
usod to work in a brick yard, but we' ad got righ back into millions of 
thoso, Supposo wo toke somothing wo havo soon and know about. . . . 

The combined suspended and dissolved loads. amount to abo11t 36.6 million 
tens; Lets say that was a nroms.l year and 'just· as well make 'it a leap year 
so it will be even 100,000 tons per day average· or over 4000 tons por hour, 

Now a good carload is 50 tons a."ld the 80 ca.rs needed would mako a good 
train evan on a water grado from Case ado Locks whoro tili s inform!ltion was 
takon, So tho load carried by tho Colum'6'1a:-aVciragos~ just about'~& good tram 
load per hour throughout the year which,: by· the way; is about 3 carloads 
per year for each square mile of the drainage area, Sure, sure, I know it 
would take a train load every few minutes during the spring freshet and 
probably only one a day during low water, but I ca.n1t worry about that. 

From the dope in this book too, 0•ou cocld just about figure out how 
many carloads of carbonates, sulphates Md other salts to make up our train, 
but I'm tired and I've busted my pencil, so we 1ll let Davis figure that out 
on that little slip stick he carries, 

Come around again SOJll!3time and we 1ll.make another field trip • . : 

Tracy Wade, 
'• ~ 

NORTHWEST GEOLOGY · Wa al]. ingt on '• - Recent Bulletins 

Culver, Harold E., "The Geology of Washington, Part _I, General Features of 
Washington Geology" (State of Washington, Dept. of Conservation and Develop
ment, Division of Geology, Bulletin #'}2, 70 pp., Olympia, 1936) 

As stated in the Introduction, "Pa.rt I of a comprehensive report on the 
Goology of Washington, has boon wri tton. with the· double purpose of pro son ting 
tho gonera.lizod geologic features of Washington and of explaining tho mode of 
their presentation on the accom:i;a.nying geologic m"lp. Tho great mass of strati
graphic and structural data on Which the generOJ.izationa were based find no 
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place in this summary, They are presAnted and discussed in some detail in 
Pa.rt II of this report 1 Index to the etra.t igraphy of Washington 1 " • 

.. 
The plan of the geologic map is carefully present ed. The various 

di visions a.re explained and. reasons gi van for making them, the colors and 
s;ymbols on the map are al so considered. A time sea.lo for Washington h 
presented. Thora is a 5 page digest of the physiography of Washington 
which is valuable for a generalized understanding of the State, 

The geologic formations as presented on the map are discussed, the 
formations included in each division, region covered, and the authority for 
each formation. The reader Will find the names of those formations with 
which ho is familiar and how they a.ro ro:prosontod on the map, 

The contents include the Introduction; Physiographic provinces. Geologic 
formations: Qua.ternary; alluvium, volcanic rocks, glacial drift, continental 
sediments; Tertiary, distribution, lithology, structure, mapped units, Miocene 
and Oligocene marine strata., Miocene volcanics; Miocene continental deposits, 
Tertiary intrusives, Eocene marine strata and intercalated basalt, Eocene con
tinental strata; Mesozoic formations, Mesozoic marine strata, Mesozoic ( ?) 
acidic intrusives, Mesozoic continental strata.; Paleozoic formations; Pi-otor~ 
ZDic formations. S~ry of geologic history, Bibliography. 

Whi~e a. copy of the geologic map was not at hand, the reviewer has had 
a.n opportunity to see one, and the result was quite pleasing, With PartI, 

·Pa.rt II i ~ the geologic map;- thlf investigator should have a very geed text 
of Washington geology in generalized form, A study of Pa.rt I leaves the reader 
with an increased apireciation of tho effort which is necessary to make sooh 
a. geologic map. 

This bulletin may be 'pbtained from Olympia, by writing the Dept. of 
'Conserva.11ion & Development, as suggested in the reference a.t the head of this 

article. 
/ (RCT) 

Glover, Sheldon L., 1'NonMetallic Mineral Resources of Washington, with 
statistics for 1933" (State of Washington, Dept. of Conservation & Develo~ 
ment, Division of Geology,.Bulletin#j3, 135 pp., Ol;ympia., 1936) 

This bulletin is an excellent euimiary of the non-metallic resources of 
Washington, As is stated in the Introduction, these non-metallics have con
tributed from g5 - 95% of tho total value of tho mineral production of the 
Sta.ta. All known occurrences are mentioned in this report. The da.to. 1 s 
drawn from files of the Division of Geology, from previous reports and a. 
certain amount of field worlt, Substances a.ro arrSllged in alphabetical order, 
of which there a.re 55, 

~ch division gives the Washington occurrences and the references to 
source of material, The occurrences are arranged according to counties, The 
bulletin has a great number of. charts a.nd tables to better illustrate tho 
production, occurrence, and other pertinent data. 
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Minerals considered are: Abrasives; Asbestos; Barite; Carbon 
Dioxide; Clay Products; Clays & Shales; Coal, coke, fuel briquets; Diatomite; 
Epsomite; Feldspar; Fluorite; Fuller 1 s Earth; Gem & Ornamental stones;.Glass 
Sand; Graphite; Gy:Psun; Lime; Limestone; Magnesite; Marl; Mica; Mineral 
Pigments; Mineral Waters; Molding Sand; Peat; Petroleum & Natural Gas; 
Portland Comont; Pumice; Pumicite; Sand & Gravel; Silica; Sodium Com:Pounds; 
Stone I limestone I basalt I granite I marble' sandst".lne I serpentine I slate; 
Strontium; Sul:Phur; Talc & Soa:Pstone; Miscellaneous, al um, andalusite, 
bauxite, bentonite, beryl, borax, brucite, dolomite, garnet, lithiun minerals 
nitrates & PhoSJ?hates, olivine, :PQtash. 

The bulletin will :.irova invaluable to anyone intorcisted in thci occur
rence of any of thcisci mincirals in washington, It is well organized, definite 
localiticis arci given whenciver possible, and it is tho latest and most authen
tic source.of informa.tion. 

The bulletin.may be obtained by writing the De:Pt. of Conservation and 
Develo:pnent, Di vision of Geology, Olympia, Washington., No data was available 
regarding the cost. 

(RCT) 

NORTHWEST GEOLOGY Latah Formation, Fish Rema.ins 
' 

The Latah formation of eastern Washington is one of the most interesting 
· sedimatit o, fr6m the sfandpoint· of the '9JJl9:teur and ·the :Prof essi(Jl')./1l, : As- tl!.e 
•great lava flood" of Columbia Basalt inundated the late Miocene topogra:>JhY 
and B:Pread. steadily northward and eastward, the drainage of tho then existing 
streams was frequently cut off. Lakes formed behind those lava dams and in 
thesci la.k:es tho sediments of the time were de:Posited, silts, sands, volcanic 
ash and reworkod residual clays. These lakes !llllst ha.ve oxiatod for consider
able time, as trees grow on tho shores and their leaves wero entombed with 
tho deposits of oro sional ma.t orial. 

These leaves are remarkably well :Preserved and the casts consist of 
:Perfect S:PScimens. Thia indicates that the flora could not have traveled · 
far, alee the leaves would havo been badly broken. Collectors havo found 
thcise Latah beds veritable treasure houses, and a great numbor of excellent 
suitas of S:Pecimons have baen gathered. 

Most of the organic remains in the Lata.'1 have consited of leaf casts. 
Recently, vertebrate specimens have been located, as reported by Scheidl of 

lScheid, Vernon E., "Fish In the Latah Formation of Idaho" (Science, n. s., 
v. 85, no. 2196, p. 120, Janua.ry 29, 1937) 

tho University of Iiaho·. Ho states that :In May, 1936, Dr. Ralph Ly±>her,_ the 
writer and others, investigated a Latah ex:.iosure in a road cut, 11~ miles east 
of Lewiston, Idaho, in T. 36 N., R. 4 W.B.M, The sodiments consist3d of white 
shale with an 8 inch bed of volcanic ash, striking N. 85° W., and dipping 20° 
w. 
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. . . 
Fragmentary fish remains were found at that time and further search 

: disclosed 3 complete skeletons. Scheid r&-visited the locality a number of 
times and scoured many skeletons of fish from 4-6 inches long, which have 
been determined as belonging to the genus Lousiscus. The locality has boon 
called Station 4 by Kirkham and Johnson2, and tho flora of that station has 
bocin described by Berry3. 'This is probably the first discovory of complete 

"kirklwn; V. R. D., and Joi:mson; M. M., Jour. Gaol. v. 37·, pp. 48}-504, 1929· 

~erry, E.W., u. s. Geel. Survoy Prof. Paper 185, pp. 97-125, pls. 19-24, 19}4. 

:..nd articulated fish ek:oletons, It is.suggested that. perhaps other localities 
may yield vortebrato skeletons if a diligent search is made for them. 

This discovery' should be 6f interest .to melribers of the G. S. O. C, 
Many sedimentary formations in the Oregon Country contain abundant flora -
and most searches are directed to collections of this kind. If collectors 
would consciously be 'searching for vertebrate remains as they collect flora, 
it may bo that important discoveries may bo made in formations in othor 
parts of the Iacific Northwest. 

: -- > •• 

(RCT) 

FOSSILS DISCOVERED :BELIEVED 175....QOO ,000 YEARS OLD 
Oregon Daily Journal - April 15, 1937 

Cambridge, Mass., April ·15, -(AP)- Discovery in South America.. of fossils 
and skeletons of hitherto unknown animals 1~hich perished in quicksands and 
swamps 175,000,000 years a.go was announced today by the Harvard Museum of 
Comparative Zoology. 

Llewellyn I. P.rice and Theodore E, White, Harvardpalecntologists, found 
the rich fossil beds. They· said the discoveries shod now light on tho origin 
of primitive reptile ancestors of the groat dinosaurs and of the '113nl-bloodod 
mamma.ls that now rule tho world, including mankind, 

· Remains of many ancient animals at least 15 of which are entirely new to 
science, have been taken from the deposits in the red clay foothills of the 
Brazilian plateau, near St, Cruz, by an expedition led by Fri.ca and White, The 
Harvard announcement said the bed appea.rod to be tho most significant record 
of anilll3.l life in the triassic ago ever .found in America. 

Themptiles of the permian and triassic periods were the first forms of 
life able to live and rear t;heir young out of water, the Harvard scientists 
explained. For a hundred million yea.rs their descendants, including thG gre&t 
dinosaurs, ruled tho earth. Then the reptile domain .abruptly anded and when, 
after a long lapse, the fossil story r·esumed, tho mammals wore dominant and 
only a half dozen reptile groups remained. 



11The cold-blooded ancestors of man ani the other animals, who were sone
bow equipped to survive the conditions that eliminated most of their fellow 
reptiles, have left relatively littla.ovidance of thClir progress during these 
hundred million years, 11 the Harvard paleontologists said. 

Among the traces of such early mamnal-l:lke animals unearthed by the 
Harvard expedition were fossils of "cynodcnts," mm.11, dog-sized, meat
eating animals, and 11dicynodonts," peaceful lizards about six feet long which 
lived on plants and were killed by cynodonts and other carnivorous creat.ures, 

·ECONOMIC MINERALS 

The deposits of minerals which are rich enough in some metal to be mined 
at a profit are called ore deposits, 

Most ore deposits are formed by the gaseous and. liquid solutions given off 
by intrusive magm!l.s as they crystallize, These solutions TNJ.y deposit thGir 
dissolved material as a result of cooling or of reactions with some soluble 
wall roc:k: with which they rr/3.y come> in contact. The solutions may d.epo sit their 
material in cracks· in the roc:k:s surroun:iing tho magll)3. and form veins such as 
the gold quartz veins of California and Ontario. 

·. 
Some ore' deposits are of sediinentary origin, such as the heme.tit e ores 

at Eirminghao, Alabama. Still other deposits may be due to concentration of 
the metal by ground water, running water (placer deposits), and other secon-
dary processes. . . 

!1,e~c~i]21;1,.a!), ~f~the_~e_MJ.n~r!!l~ 

AZURITE. Chemical composition: 2CuC03 • Cu(OH)2, hydrous COPll"r carbon-
ate.· · ·· · 

Origin: Formed by the alteration of primary copper deposits. 
Occurrence: Conman in t1e upper portions of the copper deposits'in 

Arizona and N~"Mexico, 
Characteristics: Blue color; effervesces slowly in hydrochloric acid. 

BAUXITE. Chemical composition: Al203 ~ 2H20, h,,vdrous aluminum oxide. 
Origin: Formed by the decomposition of igneous roc:k:s, es:PeCially those 

rich in plagioclas feldspi.rs. · ' " · · 
Occurrence: Depa sits are known in Arkansas 1 Alabama and Georgia, 
Characteristics: Conmonly'occurs in spheroidal masses about the size 

of garden peas. Has a rusty brown color; 
. ' . . . ' .. 

EOBNITE. Peacock copper ore, 
Chemical composition: Cu5FeSl+, copper iron sulfide, 
Origin: Usually occurs as a primary mineral deposited by solutions 

from an intrusive magma, ,., 
Occurrence: Abundant· in many large copper deposits of the western states. 
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CHALCOPYRITE. Copper pyrites. 
Chemical composition: CuFeS2, copper iron sulfide. 
Origin: Similar to that of bornite. 
Occurrence: In most·· copper deposits. 
Characteristics: Distinguished from pyrite by its inferior hardness 

and deeper yellow color. 

GALENA, "Lead" , 
Chemical composition: PbS, lead sulfide; 
Origin: Commonly occurs as a primary cinoral deposited by lll!lgmatic sol-u:-

tions but may al so be procipitatod by cool or cold waters. 
Occurrence: Some of tho largest lead deposits in the world are in south

west Missouri where tho load occurs in tho form of galcma, Other important 
deposits are found in Colorado, Montana and Utah • 

. CharactGristics: Bright load-gray color, perfect cubic cleavage and high 
llJ.l"Cific gravity, 

HEMATITE. Red iron ore, 
Chemical composition: Fe203, iron oxide. 
Origin: A common product of weathering. Ore deposits of homati to may bo 

formed ina variety of ways, Somo varieties of hematite aro primo.ry magmatic 
minerals; others are 'round in sedimentary rocks. 

Occurrence; ·Chief ore r.lineral of· iron, Mined at Birmingha!:l, Alabama, in 
the Lake Superior.region, and at several places in tho west. 

Chara.ctori_stic:s; Red color, red streak and dull luster. 

-.. SPECULJ\RITE is a variety of hematite which has a steel gray color, a high 
~tallic" lusler and is Commonly.plat'yj •it is sometime11 called H.llliCSC~O];S h~tite~ 

LIMONITE. Brown iron ore. . 
Chemical composition: 2Fe203 , }I!20, hydrous iron oxide. 
Origin: Always due to the alteration of other iron minerals. Like hematite, 

limonite is a common product of weathering, 
Occurrcnco: Limonito is mined as an ore of iron in many places in tho United 

States. · · 
Cha.ractoristics: Yellow or brown streak, brown color and inferior hardness 

are properties which serve to distinguish limonite from hamatite. 

MAGNETITE, Magnetic iron ore, 
Chemical composition: Fe304 or FeO , Fe203 1 iron oxide. 
Origin: Magnetite occurs as an early mineral in some dark colored igneous 

rocks; it is also formed by magmatic solutions and by alteration of other iron 
oxides, . · · 

Occurrence:· in certain iron oros in tho Adirondack region, also in W10ming 
and elsowhore in tho wost. 

Characteristics: Usually granular; c"olor black; strongly magnetic. 

MALACHITE, Chemical composition: CuC03 , Cu(OH)2 1 hydrous copper carbon-
ate. 

Origin: Lik~_azurite, malachite is formed by the surface alteration of 
coppel,', deposits. · · · 

Occurrence: Common in the u:pper portions of the copper deposits in Utah, 
Arizona and New Mexico where it is associated with at'UI'ite, . . . -· ... 
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Characteristics: Bright green color effervesces with acid. 

PYRITE. Iron pyrites or "Fool's Gold". 
Chemical cotiposition: FeS2, iron sulfide. 
Origin: Corrmon constituent in oro doi:osi ts formed by magmatic solutions 

also occurs in sedimentary rocks where it has been formed by the chemical 
action of aqueous solutions. 

Occurrence: Abundant in most sulfide ore deposits in the United States, 
Excellent crystals of pyrite havo been found noar Roxbury, Connecticut, at 
Leadville, Colorado, and at Bingham Canyon, utah. , · 

Characteristics: Distinguished from chalcopyrite by its superior hard
ness and pale yellow color. 

PYRRHOTITE: Ml.gnetic pyrites. . 
Chemical composition: FeS • s, often contains nickel. 
Origin: A common constituent of high temperature magmatic ore deposits, 
Occurrence: I'yrrhotite is abundant at Ducktown, Tennessee, and in the 

nickel ores at Sudbury, Ontario. . 
· Characteristics: Dark reddish bronze 'color and weak •ct ism, 

' 
SPHALESITE, Zinc-blende or "Rosin Jack". 
Chemical composition: ZnS, zinc sulfide. . __ 
Origin: Coimnonly associated with galena, see above, 
Occurrence: In the United statesspls.lerite ooc~s in large ~ts. 

in Misiiouri, Cklahoi:a,'E:ansas (Tri-St:t~e ,district) ,.Jlisconsin, ~?-:!9• Illin~ilil.: 
(U:pper Mississippi V~lley) and !.fontana. . '~ - f ., 

Characteristics: Shows good cleavage and charcctcristic resinous luster. 

REPORT ON REGIONAL PLANNnm 

The attention of members of the Society is directed to a report on Regional 
Planning, Part 1-Pacific Northwest, released by the National Resource's Co=itteo 
in May 1936, The report covers tho states of Idaho,Montana,Washington, and Oregon, 
and gives brief descriptions of tho physiography, climatology, water resources, 
land resources, industries, and population. With :!'egard to geology and mapping, 
the repo;:t states (pp, 61 1 63): 

UGeology'" The inner and outer forces of nature have endowed this region with 
great areas of mountains and valleys in which are- hidden quantities of valuable 
minerals, Those can boat be measured, not by \\hat is soon, but in tor~s of the 
geologic ore-for.ming processes which a.re clearly in evidence. The four principal 
oro--forming epochs have employed their forces in molding and remolding the earth 
crust of this region, and in so doing ea.ch has produced the conditions which give 
birth to quantities of valuable ores, li'JOst of these ores lio hidden bonca.th the 
surface, but they may bo found with 't:ho proper kind of exploration tachniq,ua. 
There is plenty of visible evidence, however, in the 1,200 known occurrences of 
lOC different minerals, Gold loads with 350 occuri-encGs, co:pper has approximately 
70, silver 71, lead 69, and zinc has 26. In addition thGre are tho remarkably 
rich districts which are now being ininod, 

Discovary and the resultant davolopmonts M.ve u;p to the present time boon 
confined to tho genetic a."ld host formations which happened to ho.ve bean eroded 
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into ~ew. The newer techniques of exploration are based upon this general geo
logical evidence. These will, no doubt, reveal many other very :Important mineral 
deposits which could not be found by tho older mothods of prospecting and explor&-
tion. 

Upon the basis of the geologic structure of the rogion, it is rolativoly cer
tain that present discovery bas rovealod only a few of tho groat deposits which 
still lie beneath tho surface, llutto and tho Coeur d1Alene districts came to light 
quite by accident, but their richness might be taken as a measure of deposits yet 
unfound, 

Production - The four states produce about one-fourth of the Nation's lead, 
one-third of its sil var, one-sixth of its copper, and one-twentieth of its gold. 
In the non-metallic production, howevor,.the region lags far behind tho developnent 
elsewhere in the Nation, where tho former e:xceods tho metallics in total value, 
Tho retardation is due to a number of unfavorable factors such as distance to=
kot s, high freight costs, and lack of demand within tho region, With some improve
ment in thase factors tharo should be a considerable expansion in tho production of 
coal, oil, gas, p.liospha.to, and other nonmote.llics, Special mention should bo given 
to the :Important possibility of producing tho light metals from tho alumina clays and 
magnesite deposits which exist in tho region. This production appears to be contin
gent upon tho 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 a part of the gonar
al power program. 

, Exploration, Prospecting, Mawing - It is the general view that most 1 .if not 
au,· o~ the crutC'!'Opping minet'al deposita t:Jf the country ilave been found. <;<>This i.s 
not true, however, with relation to tho base metal deposits of tho Pacific North
woot', Hero there are imnenso areas unsurvoyod upon which no white = has yot trod; 
some of these are literally standing on edge, others are covered with timber growth 
or otherwise present difficulties which have Pt'evontod tho prospector from carrying 
out a thorough search. Tho groat :Butte discovery included an area less than 25 
feet in length and a few foot in Width, and tho Coeur d1Alono was even less in 
proportion. Both represent noodles found in a haystack, 

The haphazard methoais of the past have begun to yield diminishing returns, -
It bas become necessary to bring into this work a more intelligent method of dis
covery and investigation. Fortunately, such methods aro at hand. 

Aerophotography, topographic and geologic mapping, drillings, geophysical 
surveys, and metallurgical analyses are the new techniques which will be employed 
in systei:atic progresilion,' Thus far not over 10 -percent of the miner&J. area of 
the Pacific Northwest has been studied in sUrficient detail to provide-base maps, 
Not more than 5 percent of the region has been covered in gciologic riaps of detail 
and accuracy, sufficient for the noods of exploration work, 11 

This roport', 192 pages of text with numerous charts, ma.ps, and graphs, is 
available from tho S'llllerintendent of Public Documents, Washington, D, C., for 
50 cont s, 

K,N.P. 
-·- -
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SADDLE Mr. FmD TRIP - JUNE 19-20, 1931 

App!.'oxima.te itinerary:

Saturday, June l9 

Leader: Robert Layfield, 

l, Meet at the town of Camion Bea.ch l:OO P.M. 
2. Will see Haystack rock (roomant of old volcano) 1 milo south of Cannon 

Boa.ch, 
3. Visit tUimol lO milos south of town and on tho way see varioua basalt dikes 

cut t ing sand st one • · . • · - . 
4. Return to Ecola State Park, l mile north of Cannon Beach, Includes: 

Kitchen midden (Indian shell piles), trails and scenic beauty, basalt headlands 
and sea stacks, · · 

• 
Sunday , June 20 
l. The members of our Society will be guests of Ca.pt. Battles for breakfast 

a.t Saddle Mt, C ,c ,C, camp, · S: 30 A,M, Bring your own lunch, (Tho camp is 12 miles 
south of Seaside on Highway 4fl0l) • • _ · ' -

2. Visit a.round camp till 9:30 A,M, . ' ·~··\ ··- • 
3. 9:30 A,M, Leave and drive 4 miles u;p Wolf CroJk Highway. Ba.st1lt dikos and 

fora.miniferal clay shales, 1 J · · 
4, 10:00 A,M, Drivo to northwest end of Runbug Mt. Lecture hors pointing out 

notes of geologic interest a.bout Humbug Mt. and Saddle Mt~, which may be soon across 
the Lewis and Clark River valley, Best spot for pictures of Saddle Ut, 

. 5, Drive to foot of Saddle Mt. (a) View NE clif~s of Humbug_?~, (b) I:11terest
ing spring at·J>icnic gr~ds (c:)~Short ._de'trip b7 tl"ail for oa 'betl9r view'.of }_ ... 
Saddle Mt,; to see dikes from a closer position (d) Site of 110ld Tote Roadtt~ - old 
military pa.ck trail to Nehalem in the 160 1 s. 

6. Depending on time available lunch ma.y either be had here a.t the picnic 
grounds or near tho top of the mountain. 

7, Climb the mountain. Many interesting dikes s.nd basalt breocia areas. The 
trail C91l1Pleted lailt fall ia a.,. very easy- grade (seldom over 5%) , The climb is 
about lt mile gaining 1600 ft, elevation. 

S •. Lectures during ascent and at the summit, (a)Expl®o.tion of amazing 
spring within 100 feet of the top (b) From top of Saddle Mt., if d.a.y is clear, can 
be seen Mt. Rainier, Ada.ms, St, Helens, Hood and Jefferson (c) A suggested route 
of return will be pointed out that takes ono around tho NW end of tho mountain, 
to only a fow miles south of Astoria, 

It is urgod that all who havo time before or aft<lr tho trip visit th<l Astor 
Column in Astoria, Looking due south one soes Saddle Mt. Another point of his
torical interest is tho site of Old Fort Clatsop Whoro Lewis and Clark camped at 
the WClst<lrn terminus of their exploration trip. Tho road turns south for 2miles 
right a.cross tho highway from tho Astoria. Airport. 

NOTICE - All those who can be p!.'esont to participate in the breakfast at the c.c.c. 
ca.mp at 8: 30 Sunday morning please leave their names with Mti, H, B, Schminky by 
Tues,, June 15th. It is necessary this far in advanco so that arra.ng\lments nay be 
ma.dCl, Those who cannot leave Portland, Sat, JunCl 19th are urgod to join tho party 
at the Saddle Mt, C, C, C, c:imp Sunday t:lorning not later than 9:30 A,M, 

Those who arc sROilding Saturday night a.t Camion Beach are requested to write 
to Mr. H, F, Travis (G,s,o.c. member) Box 57, Cannon Bea.ch, stating number in your 
party needing lodging. ?Ar. Travis will I!l!!ke reservations so as to keep the group 
as close together as possible, Remember that rasorvations a.re rogµired for lodg
ing and breakfast. 
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LECTURES 

June 25, 1937 (Friday). - Dr. E, T. Hodge will speak on "Bonneville Industry". 
The members of the Bend Caravan are requested to bring 
their choica specimens colloctod on that trip for dis
play and diSC"~ssion. 

July 23, 1937 (Friday) - Hugh 11.atior, petroleum geologist far tho Union Oil 
Compai'y r..as boon secured for ona of his intCJrosting 
illustratCJd loctures • 

. TRIPS 

M'fSTERY TRIP -- JULY 4th and 5th 

Everyone is going places, auto camps an:l hotels are already swamped with 
reservations, the pocketbooks Of society members are flat from the past AGriOS 
of two day trips and backs are just beginning to unkink from tho bumps and hollows 
of foreign beds; wo we will just stick close to tho old homo town and takCJ it 
easy. Dig out the picnic baskets, fill them wi tr. anything that will fill you, load 
the family into the gas buggy and join the· gang. ·The caravans will leave S .W. 6th 
Avenue and-Yamhill St. each morning at 8:00 A,M, ·The destination is secret, but a 
prominent member of the Society will load" the way, . ' . . . ~ 



ACTIVITIES OF MEMBERS 

June 2nd, 1937 Dr, Hodge spoke on the Northwestern Neighbor's program 
sponsored by Northwestern Electric Company. His subject - "Some of the · 
Wonders of this Oregon Country in Which \To Live". 

June lS, 1937 Mr, Vance spoke before the Isaak Walton League during 
noon luncheon a.t Hila.ires Restaurant, His subject - 11 .streams of Oregon 
and Cea.st Range 11 • 

Joe Wimmer writes from Pendleton, Oregon, June 31 1937 a.s follows: 

"I visited the Una.pine section a. few Sundays ago and got some photos of 
the ea.rthquAk:e damage - roughly this is wha.t occurred there - (1) the end of 
a. hill slid 9 faet· and dropped a.bout 6 feet (2) manyQrs~sses a.re still to 
be seen. some 1 foot a.cross a.t the surfa.oe (3) the earth hara is a.ll loosa 
eoil and vary soft' (4) severa.l a:nall a.rea.s a.bout 30 to 50 &quaJ:'e feet iii. this 
a.rea. ha.ve ·SWJk from 2 to 6 feet forming circular pot holes (5) ths disturbed 
a.rea. covers a.bout 100 feat by SOO feet approximately (6) Dry Croak which heads 
ca.st of Wost on and flows t ov;ard Mil ton which a.lways was dry in the sumner (as 
long a.s local residents can ramombor) ncm ha.s a fairly constant stream flowing. 

The deformation I doscribod above - slides otc. is a rosul t of, and not 
tho ca.use of tho disturbance. The hill whose lower ond·moved is tho section 
o?.1'Jl.~r1" on. thG :i;ir~aant va.J.loy floor,".':;··~~· -~ --,,. . ,., ~- ,. ~ +. --

On tho ma.p you mv locate it, as illlllodiatoly adjoining and aouthCl!l.st of 
Glancovo stat ion on tho Walla. W::i.lla Vo.lloy Railroo.d - Tha station is a.bout 
7 miles from Milton and tho property is known a.s tho Russell ranch." 

THE CORVALLIS TRIP 

Ma.y 15 found many Society members Corvallis bound. It was open house 
in the geology department at the college for all of the "Geologists". Some 
of us remembering the trip of the year bofora ware unable to sit quietly 
in our ca.rs and lcit tho milcis go by. First wci leaned forward to get a. batter 
viciw of thus and so, Thon we woreremembering that array of rocks and minerals. 
Somoono insisted he was going to stay with tha.t whale and the other fossils 
in Dr. Packa.rd 1 s laboratory, Mrs. Smith could only dream of all the questions 
she wanted to ask Dr. Sanborn a.bout her fossil leaves. .And the first thing 
we knew' we ware on the campus ! It didn 1 t seem po a si ble, but there we woro 
scampsring 'u;p tho stops of the aoionce building. Several oh1lCklas bur st 
forth ~s somoone ramemborod how a certain young woman had, tho yaa.r before, 

·burst in UJ?on a vary busy man pouring over a typewriter in soma da.rk recess 
of the physics building and had a.sked, "Where do we find coffee 111 He most 
sur:pt"isadly and dryly had remarked, "I don't know. I wish I did." At tha.t 
moment the other members of the group had discoverd we were in the wrong 
building, Wo ha.dn1t even road tho ''Keap off tho grass" signs, We 1d followed 
tha.t dcl icious coi'foa odor. 
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.We found Dr .. Packard 1 s room first, and looked a.bout to our hearts con-: 
tent: There in the center of tli.e room was a recent find .. : • ·:·a new sJ?ec-ies 
of.canine, Canis horribus. To same he was doggish, to others he was suspi
ciously alligatorish, What do you think? We lool:sd at all the things on -
display and delved into boxes <ind c\J:a.wers that weren't exactly on display. 
No ono soomod to mind. At la.st tho wha.lo began to rocoi ve his du.a share of 
attention. Ha was ca.rofully measwad and sti::.died. Dr. Packard discussed 
tho whale at some langth much to Mt. Vance's dolight'. Ho has A spacial · -
feoling for that.fossil. He cleaned it out of tho rock in which it ~s em-
bedded and sent it down to tho collego. . ,·. 
·-: . nr • Sanborn IS .room held the fancy of many 1. nearly S.11 the afternoon. 
To mo st. of us Port landers Paleo botany is as yet a reia.ti vely unexplored 
field. We've foimd a few leaves and kno1v a few choice .s~ots, but what i's 
the story of the leaves can tell? How much can thoy ba used in ci:irrolations 
of strata, etc.? Some of us prodded Dr. Sanborn mercilessly. It seems that 
she will j"Ust have to give us a class in the extension work soon. · 

" Finally some of u's broke a~ay and hurried upstairs. There we were met 
by a ra,ther gruff voice, 11\'ihere are you. all? Where have you been? Oh, 
d,own with-the fossils? Deserting us, eh? llow, I like thatJ" .Of co~se. 
you know that was, Don Wilkinson. Can't blame him much •. Up in their depart
ment t~oy.had laid out on tables their.most colorful and spectacular mineral 
specimens. _And besides that, microscopos were scit up showing thin sections 
of rocks and the effects of polarized. light. Looking down the tubes of those 
1 scopes and seeing the rainbow colors <ind sba.dows; seeing that_ it was thus 
and so; seeing _it and knowing that it is so, but WHY? We 1ll never rest 
until we have delved further into _this mystery of mysteries. 

Sunday morning at 5:30 o 1clock the sun was shining! Wae that what 
beckoned Mr. Vance that he bestirred himself to get 'up and cut the kindling, 
much to the consternation of the other ca:irpers. If so, .it was a false star 
he followed for it was practic'.llly the only time the sun shone that day. 
But With br.ave hear~ s and th" true spirit our caravan head.Gd westward soon· 
after tha appointed hour of 7:30 A.M. Tho wo:i.ther toasod us with little··. 
splat tors of rain, little forCJboding's of what was yet to como. Everytime 
we emerged from our cars that day the rain beat down in torrents and the 
wind blew a gale. _Oh, it was a great day, but we learned our· geology! 
There is nothing like having the rain a.'1.d 1vind beat on your face. "And 
there is nothing like carrying rocks in your best hat", said the •_pressn: 
that day. · .. ·. ' 

The first stop was at a road cut showing a very good expos'.l.re of the 
Tyhee sandstone, Eocene in age. Hers Dr. Pacl{ard explained briefly the 
general features of the Coast Rang~ structures. 

It is believed that a.'1. Eocene saa along the 0r<3gon Coast extond,ed . 
inland. some distance. The' TyhCJe sandstone is of wide oxtont and is several 
thousand feat thick.· It is a micacoous.sandstonCJ composed mainly of.coarse 
mica flakes. From which direction ·did the streams flow that brought in sedi
ments of a foldspathic cha?."act;ll' which aro usually considered as ths results 
of weathering in ,a desert cl:i.mata1 The Tyheo was daposit()d in muddy waters. 
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_Interbedded with it are shales containing mica and. some organic ~tter, 
plant remains which haVe become carbonized.. No good. foss1l leaves havf:l 
been. found. in· the Tyhee. Tho sand.a aro too coa.r~o fo~. leaf pi:osorvation •. 

. ' . .. , ~ . . . . , : -. . . . . ~ . 
. The Oligocene soa. covorod tho Eocono deposits, oitend.ing oa.stWEU'd. as 
far as Eugene where tho Oligocene beds are termed. the, Eugena form:i.tion. . 
The lower Oligocono seo. was d.eop enough for sr..alos to ii.ccumul.ato in some 
pla.c,:es 1000 foot. Those shales are wall oxposod. at Tolod.o. ·At Ya.quina 
the Oligocene is typically Eugena formation. It is a neaJ:" shore deposit 
of sand.stone in places 800 feet thick. This lies on top of the Toledo 
shales and. seems to give evidence of a retreating sea. The u;pper Oligoctme 
sea was an advancing soa. as ovidonccid by tho Nyo shaies which overlie the 
Ya.quina sandstones. Theso arc deeper water deposits, being fino grained 
shales. Thoy a.re gritty and dark colored. Tho dark color is doo to the 
proscmcci of organic substances. Few fossils have beon found in tho Nye 
aha.las. Fish sea.lea, a few small clams ErUCh as Acila and Nuoula, and some 
foraminifera have boon found. Thero is still somo conjecture as to whether 
theso shales aro upper Oligocono or oarliost MiocClne. . , 

On the beach near Ocean Park we stood on the Astoria formation. To the 
north the dip of the beds could be plainly seen as they dipped out to sea. 
The Astoria bads lie directly and unconformably on tho Nye shaJ.es. The 
Astoria bods' aro qUito fossiliferous, containing clams, snails, tooth shells, 
pectens, sea. urchins, foraminifera., whales, seals, and sea cows •. The wbales 

.lie at the beach horizon northward toward Otter Rock. The near surf'ace fossils 
~il.>!ea.t4er:<;Jd badly., One .ha.s to dig into the dark,colored shales t9 get a 
fresh fossil for his collection, Wind, rain, and ocean wavo do their sha.ro 
in presenting _an over changing coastline. 

At Newport Pleistocene sands overlie the Astoria formation. The Pliocene 
is missing, This area. was probably above sea level in Pliocene time and was 
consequently subjected to erosion. Pleistocene sands were laid down on this 
old erosion surface·. The history of thci basalt masses exposed along tho 
Or'egon Coast is 'llllknown. It is thought to bo Pl.oistoceno in ago. The basalt 
is hard a.:1-d young. How did it get thm'.e7 

.. 
The major folding in the Coast Range has a northeast southwe~t axis. 

The ·Eocene bed's were folded at the close of Eocene time. The major folding 
occurred at the end of Miocene time, Faulting has boanquite extensive. 
Several i.inconformitios have beon noted, Since Miocene time the entire area 
has boen stibjocted to vigorous erosion which gives the area on old worn 
down appClaJ:anco, 

LUnches were eaten huddled in our ca.rs at the Devil 1 s Pt.inch Bowl. A 
few found coffee and comfort at tho.little store there, but most of us sat 
and steamed in our ca.rs. Man has assumed control ovar most of his environ
ment, but as y"Ut hci still =st bow to "•NGather11, The caravan disbanded after 

·lunch. Dr, Pa.ck~d and his students found the trail back to Corvallis while 
·,most of us started the homeward trek, For those who had never taken the trip 

: . along the coast. it was a perfect f;lni sh for a very satisfying weakond, marred 
only by tho 'U!l.ba.ppy nil.sfortune of Dr. 'and Mrs. Adams. 

. . · Eva Catlin • 
I I \, 

(We are glad to say our latds~ .report from tho hospital sta.tod both 
pati<mts worci malting progress toward recovery.) 

-lJ}-' 



MYSTERIOUS FAtCOM ISI,Aml 

In Friendiy Islands Groilp 
. ' ~ . 

.Among the many interesting things occurring in tl:e South Pacific, is 
the Falcon Island that bobs ii;p· and disappears at intervals. 

Ths Mew York Times, March 7, contained an article on the celebrated 
Falcon Island, a meober of the Tongan group which periodically emerges out 
of tho blue-green waters of tho South Pacific. 

The roma.ntic islands of the South Seas apliarently lie on one of the 
world's main Ufault" lines. Their surfaces are studded with craters, some 
extinct, others active, with quantities of pumice, smoking an:l. steacing 
often float around their' shores, indicating that violent aru;ptions have 
taken place undar the ocoon bod, l!'alcon Island shows unique .ovidcnco of 
having had many s1iotero.noan disturbances, 

The island was named after H.M.s Falcon, which first sighted a break
ing reef on its location in 1865. In 1877 H.M~S. Sappho observed columns 
of volcanic smoke rising "from it. · Three yea.rs later the island ilad disappear
ed beneath tho sea. In 1885 its reappoa.ranco was roportod by H.M.s. Egoria, 
described it as a mile a..'"ld a quarter long and 153 feet high. :By 11.pril 1894 
the island had vanished again, rising to the sm·face a f~N months later in
creased to 3 miles in length, Howovdr in two years it was gone. 

•lit the'aunmer of l9271"thii ihbaoltantitof t:i-.e~isla..'"ld'ofJtongatabu, ~bo,';.i 
56 miles distance distance from FaJ.con 1 s location, heard rumblings and saw 
smoke columns rising from the sea. Shortly afterwards Falcon Island reappear
ed, this time it was a mile long and 350 feet high. :By Februa.ry 1928 it was 
a mile and a h;J.lf long :md 530 foot high. · 

1. 

Falcon Island had boon stu.diod by scientists who came from all over the 
world. :But they ho.d only bocn able to obsJrvo it from a stoamer' s dock, 
because the dangerous reefs prohillited a landing. In the fall of 1928 a. 
party of .American geologists, with Prince Consort of Tor.ga., succeeded in 
reaching its s.'iores by swimning through the breakers, 

The geologists repol:'ted the i eland to ·ca circular in shape, with a 
hot lake of some 50 acres in its center -shooting up showers of small stones, 
The island was composed of a number of huge mounds of unsubstantial volcanic 
ash dopositod on a coral roof, which formed a.n 'lmdar sea crater's mouth. 

This mysterious mountain island is composed of pu:nice and ash with a 
reef as permanent foundation, built up by; subterranean eruptions and 
periodically eroded away by wind, rain and sea, 

Note: , 
There is an interesting article entitled 11MGW Island Suddenly Arises in 

:Black Sea", appearing in the !00.rch 13·; 1937 issue of "Science Maws Lottar" 
page 168. 

• ' 1, • 
, Jtr. W. Claude Ad.ams 



LOCAL MAN REMEMBERS "DEEP BREATHIUG" WELL OF 1892 

By Harry S, McNutt 

Publication of an account in the Journal recently of a well on the 
property of the Rose City Sand & Gravel company on N. E. 82d avenue near 
Siskiyou street that alternately blows and sue.ks air with no little forco 
has brought forth a. rciport of another woll dug on tho East Bide many yea.rs 
ago which did the samo thing. 

In fa.ct, the ea.rly-d.a.y well was so active that it annoyed neighbors, 
who later filled it in. 

Account of the early-day well was brought to the Journal by T. C. 
Niner, 1414 N. Bent on avenue, who , incidentally, is one of The Journal 1 s 
first subscribers. He has tak:on the pa.per since its first day of publica
tion. 

"My father, George N. Niner, and I were digging a. well in 1892 near 
what is now N. E. 48th avenue and Everett street , n Niner said, "I was a 
smail lad then, and one day, while working in the bottom of the holo, I 
heard a noise that sounded like a thousand boos, I got out fa.star than I 
had evor thought I could. Later my father wont down, and ho, too, hoard 
tho noise, bii.t, needless to say, thoro worci no boos dmm thore. 

"The well at that time was a.bout 52 feet deep. We went on down to 
63 feet, where we had enough water, Tho hole was throe foet in diameter 
and we usod tho old pulley-and-buckot system to got tho watGr, with a lid 
on top of tho woll ca.so. At times tho woll would suck so ha.rd wo could 
hardly lift tho lid, At othcir times it blow out air and kopt tho lid 
banging up and down until it ruined somo of our noighbors1 nerves, After 
we traded thci pla.co, those neighbors filled it in. 

"Wei were told at tho timo that tidal action, aJ.tornatCllY forcing 
moisture and air through tho subsoil ovor wide areas, oausod tho sucking 
and blowing." 

A prominent gov3rnment geologist recently said, in referring to tha 
Rose City Sand & Gravel cocpany well, that difference in air pressure 
above the ground, causing similar differences in the porous gravel sub- · 
strata 1 causes the :i;ueh and pull of air, 

Thus fa;r these two a.ro the only wells in this vicinity known to suck 
and blow. othors have boon roported in scattorod sections of Ea.stern 
Orcigon, Eastern Washington and Idaho 
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Taken from the Morning Oregon - May 9, 18$7 edition 

NEW TRANSPORTATION ROUTE - -

The artesian well on W. s. Ladd1 s place, back of Ea.st Portland, having 
proven a failure as a well, will probably be extended tiiro•.igh to China and 
used as a pneUl!lll.tic tube for the transportation of freight and :passengers. 
Tho Portland Flouring Mills, owned by Mt-, Ladd, ha.Ying largo contracts for 
flour to go to China, and by extending through ho can lay down his flour 
thore at prices which will defy com:petition, A sack of flour pla.ced in the 
tube will, it is oxpectod, gain onough impetus as it drops toward the center 
of gravity to carry it through the romaindtll' of the tube and deposit it 
gently on a platform at the other end, 

The c.mtire crop of toa from China a.nd Japan will be sent through this 
pipe and a switch will bo built to it by tho Union Pacific, and this company 
will land toa. in New York within a weak from tho timo it is picked, Tho tubo 
will solve the question of a short route to tho Orient, and will be the 
favorite tourist route. Pa.ss~ors will be furnished with abeetos ulsters 
and will take a parting drink with friends here and will be in China. before 
they have wiped their lips. The completion of this schema will be of great 
benefit to East Portland, and Mt, Tabor property will adva."lce a hundred per 
cont on account of tho fine view it will afford to the mouth of tho tube, · 

,,. ~,. • ,.,.,.., .. ,_ It- .. ~• rJ.'i 

Note: 

We have tho log of this well and a.re publishing it thinking it might 
bo of interest to sol!l3 of our members. 

Aprroximato location of Ladd Woll as givon with tho log, should read:-

4 i i 6 . lat and Hoyt. S, W, 4 of N, E, 4 Section 3 T, l N, R, l E, 
Meridean. Elevation awroximately 215 feet above sea level, 

.• 
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"Timberlines as Indicators of Climatic Trends", by Griggs, Robert F., in 
Science, v. 85, no, 2ao2, pp. 251-255, March 12, 1937. In Portland Library. 

The attempt to corinaot the geologic pa.st wi. th the present is a compara.
tively recent dovolo:pmont. Lyell did it theoretically and modern geologists 
study tho work of ico, wind, rwming water, otc., in. ardor to better inter
pret that which has happcmod,. The excavations of a.rcheologists and thoir 
corrolat ion with geological terrains, tho records of tho annual va.rves in 
wa.tor-laid deposits, the interpretation of the variant thiclmess of tree 
rings in ancient logs, a.Ii.a. the identification of sub-fossil pollens, each 
in its own way has heliied to. carry the chronicle back, Mankind has generally 
assumed that climatic changes during periods of glaciation ca.mo too slowly to 
havo any h-uma.n importance, 

The place to study plants or animals in migration is at the limits of 
their ranges. The town of Kodiak stands almost exactly at the edge of the 
great forests of ·Sitka. spr"\lCe which stretches up the Pacific Coast from 
Oregon and Washington, On the lria.inl.:iind the interior forest of Canadian white 
sprooe reaches its terminus within a few miles of tho Valley of Ton Thou
sand &nokes, These timberlines naturally invited research into tho factors 
which fixed their position.- Points considered were (1) wam tho climato too 
sovore for the trees to grow a crop of cones, (2) did the cones bear viable 
scad, (3) was tharo heavY mortality among soodlings, (4) woro tho treos so 
stuntod that their rate of growth compa.ro with that of the sar:ie species 
several hundred miles back from the edge of tho faro st. 

Nothing that could be obsorvod about tho trees at Kodiak gave any 
indication that thoy had reaohod their limit a~d were held in chock by 
climatic footers. Everything s-uggestod that the forost is advancing. A 
century ago tho people of Kodiak M.d to go many milos to find wood such as 
no\7 grows noa.rby. A study of fossil pollens indicates that the present 
forest is tho first that has occupied this country since tho beginning of 
tho bogs, · · 

A :general beli.ef' a.m~ng botanists is that tree growth is limited by the 
isotherm of 10° C (50°.F,) for the warmest month, In soutb<lestern Alaska 
this isoth~rm stands 250 miles beyond the edge of the forest. The facts 
indicate that in Ala.ska there is a plant migration of exactly the ea.ma 
character as tha paleontologist finds in past geological agos. Appi.rontly 
the cline.to of .Alaska has bean mild so recently that tho trees cannot keep 
pace with tho change, Instead of advancing many miles par annum, the 
forost creeps into the grassland vary slowly. At Kodiak, the advimco is 
in tho ardor of l mile por century. 

The retreat of the forest in northeastern America has been intimated 
but the forest border has neyor been carefully studied there and conditions 
certainly should be looked into. 

' . ' 
There are places where tho forest appears to be advancing, At Mt, 

Rainier, in Para.di so Park and Indian Hanrys 1 Hun ting Grom'ld, new troes 
arc· coming in. Tl;ere is clear ovidenco to an earlier forost in the shape 
of old charred st'Ulllps •. It. soems likely that this suggested advanco is 
morely tho recovery from fire. A corm:non source of timberline modification . . 



is grazing , 

In a few places as around Lake Louise and on Mt. Hood, there was, 
locally, clear evidence that timberline was in retreat. 

It has been suwosed that great climatic changes in geologic time 
ware world-wide in scope. Conditions horo in North America mako it cloa.r 
that shift e in climate of sufficient magnitudo to become of goological 
significance aro not nocossarily even contincmta.l in oxtont, but rr/3.Y occur 
in 11111ch sma.llor a.roas-. It will bo recognized that this greatly simplifies 
tho problem of accounting for tho ice ages, since it may involve merely a 
redistribution of heat and rain received by tho ea.rth rather than va.riations-
in tho total amount. · 

"Structur-.i of the Earth 1 s Core", 
plomont; p, 14, March 5, 1937 • ... 

(RCT) 
0 0 0 0 

Science v. 85, no. 2201, Science Sup-

. Tho coro of the oa.rth is considered as a great metallic sponge filled 
with hydrogen g:i.s by Rev, Joseph Lynch, seiSl!lologist of Fordham University. 
The subject of the composition of tho earth' a core is a. fascinating one and 
one ovor which cndloss arguments a.re waged, The specific gra.vi t y of tho 
entire earth is? times that .of water; thu spocific gravity of tho earth's 
crust- ia alightl;y: over 2 ti.Ir.cs,.> Which meai:i.a that. ~ho specific gra.v\tytof. ~"··· .• 
tho core must be as high as 12 timos that of water. _ 

This has. led to .th'a conclusion that the core must be composed of the 
heavy metals, . Its composition and character has been interpretated from 
earthquake wave transmission in various ways. Father Lynch finds that 
properties other than mere heaViness a.re requirCld of this corCJ; it must 
absorb shciar wavos, and the tidal phonomona roquirod a rigidity loss than 
tho crust, Ho has used :palladium with occludCld hydrogen and tho material 
approached tho requir<.JlllClnt s of such a core as FathCJr Lynch feCJls the earth 
must have, Experiments are not being mM.a to study tho affect of tho 
absorbed hydrogen on the elastic proportias of tho material • 

. (RCT) 

.. ' ; : . 
0 0 0 0 

· ... 
11A New Treatment of Spodumme", Science, v. 85, no. 2200, Science Sup
plement p. 8, February 26 , 1937 , · 

Spodumene is a lithium baa.ring mineral which looks and behaves like 
feldspar, and it is ·the most plentiful of the lithium baa.ring minora.le. 
Lithium and lithium salts aro ordinarily extracted from ores which are raror 
and more OxpGnsivs. Spodumene has been too difficult to process for in
dustry. to use. it •. Recent developments heat the spodumene in a kiln similar 
to a lime kiln. The spodumane is reduced to a crumbly nass while tho remain
der rCJlll'l-ins strong, This allows a. recovery of tho spodUI!lano. LithiUI!l 
minerals a.re used in coranic;:s,_ in glass, and in a.ir conditioning apparatus, 
among other things, 

(RCT) 
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PEJ;ROGLYfHS FROM T"!lE KAUM\ RI'{ER. SQUrB.WFSTEB.N WASHINGTON 

.A. very interesting "petroglyph" has recently been discovered a. short 
distance up the Ka.lama. River, where a. new highway ha.s been unde+- aonstruction, 
It consists of a. fa.ca, quite broad a.cross the cheek bones, and with a. pointed 
chin and aquiline nose, The eyes a.re stained with blue pigment, The head is 
covered with a. folded cloth a.nd has a. distinctly Egyptian appearance, 

This 11petroglyph11 is located on the Ka.lama River Road, which leaves the 
Pacific Highiva.y north of the Kalama. River crossing, at a point where the 
Northwestern Electric•s substation is situated, Go east on the grav~l road, 
a. distance of a.bout l mile, The "petroglyph" is found on the rock on the left 
hand side of the road just before tho canyon' of the_river'is entered, 

Exomination of t~e carving leads to the suspicion that it is not as old 
as it might be, The h11ad cloth seems to have a. wash of cement mud over it. 
The eyes a.re too blue, In ad\lition, this locality used to be solid rock and 
was broken lly blasting, Evidently the carver mu.at have crawled through a 
very tiny serun to do his work, Local residents were 1nsistcat t'.:at t'.1e 
carving was authentic, 

Howeyer, after careful questioning, 
made during the road construction by the 
his hands, 

it was admitted that the carving was 
compressor man as time hung heavy on 

\,"1. ... ' '( ,1 

''· 
The moral of this story is, uhen can one ba certain thn.t carvings are .. ·: 

authentic, and when are they the result of more recent ~erk? It has boen · 
suggested before, ·thnt many· &i.1-Vings aD.11. piiin tings ·are the· we~· of· fhhermen ~ii 
who have to \lo something when the fish o.rc not striking, Whenever petroglyphs 
are studied, the investigator should be very cautious and critical of all 
the evidence, .A.uthentic carvings and paintings are valuable additions to the 
record; others are what have been termed, darned impudence, 

(RCT) 

"Migration• and 'Homing• of Salr.ion11 , A. G, Huntsman, Science, v. s5; no. 
2204, PP• 313-314, March 26, 1937• 

The 'question of migration of salmon is one of particular interest to 
those of us adjacent to the ~onneville project where many theories are con
stantly being argued as to the migrating tendencies of the salmon. A recent 
addition to this group is Mr. Huntsman.who feels that the chance of these 
fish returning to the stream of their nativity is largely determined by 
factors other than a. 11homing11 instinct, He states that in quite a number of 
cases salmon marked or tagged in one river have been recaptured in another, 
and that in SOl)le instances when the fish is presented a.t a fork in a common 
estuary with a choice between another river and its own, it frequently will 
take the other,' 

When the fish happen~ to get very far from the "zone of river influence" 
there is little likelihood that it will in its rand.om wanderings reach the 
pl~ce where it originated, As they tend to keep near the surface it is not . 
surprising to find that to a considerable oxtcnt·t~ey go where drift bottles 
go, He cites instances a.long the Atlantic Coast whore this actually happens, 

(RCT) ~ 
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LECTURES 
' . 

July 9, 1937 (Jl'ridiy) :_ Will be a Society picturo evening, with Clarence 
· Phillips; Bruce Sc'.hminky and others showing their 

· ·-_ choice films and stills •••• Clarence Phillips has a. 
·.'reel of Society personalities which will prove in-

' ·. ' teresting as· wall a.s instructi va.,. ,Come out and see 
ymirselves ·as others see you, 
Choice fo.ssils from now Oligocene beds near Portland 
will be on display. Lets make this an old fashioned 
party, . . . ' . 

July 23, 1937 (Friday) ·- Hugh Matier; 'petroleum geologist for the thion Oil 
' · · · Company has been secured for one of his interesting 
- ·. illustra.tod. lectures . 

. . •.· TRIPS 
•• ,1 ·"' 

July 18, 1937 (Sunday~ ~·Boat Trip to Bonneville - DGeology of the Columbia. 
: River Gorge II'. •. ) · · 

.. · : RS:servat ions - clo s~ _July 14th -- Boat fare $1.50. 

Don1t forget "the Soc'iety·iveak a.t th~· b~e.ch .. 
0

Time - August 8th to 15th, 
Head.quarters e.t Ocean Park (Spencer Creek) between Otter Rook and NewpoJ:'t, 
We expect Dr, Paakard to pay us a. visit there, Paleontology is only half of 
the interest to be fo1lria. ·a.ion€; this' section of the· coast • 

• ~141-. . )' .. ·· 



Mr. F.arl K. Nixon has recently been appointed as director of the :Bureau 
of Mining and Geology of the State of Oregon, Mambors of tho Mining and G"o
logy commission r(lport that Mi.< Nixon is oxcoptionally well qualified to 
asSUlllO this important ;position, and tho members of this Society wish him 
S'llOcess, and hope to bo of any assistance possible. 

Mr, Nixon was born August 4, 1895 at Emporia, Kanaas, and fini shod grade 
school and high school at Eureka, Greenwood County, Kansas. For three years 
he attended the University of Kansas, !ll9.joring in Geology, He then went to 
the University of Wisconsin whore he romaincid for a year and a half, He is a. 
mambor of the Geology Club at the Univarsity of Wisconsin, and is also a 
membor of Sigma, Ga:mrna. Epsilon, national geologic fraternity. For short inter
vals tj.uring his college career ho was occupied in a.sai sting in. tho !ll9.pping of 
oil structures, and acted as goologist. on a stilte survey party 'iii tho state 
of Wisconsin. · 

A.ft er leaving college in February of 1918, he was employed by the M, A_. 
Jianna Company of Cleveland, Ohio,· such employment continuing in general dciwn 
to May of l,932 1 _with two brief intervals as tho exceptions. From June; 1918 
to December., 1918, he servod in tho United States ·Army, being honorably dis
charged a's .a second li'3Utenant, For a frm months during 1920, ho was 1ri the 
employ of Jlenjamin C, Ueoly of Crystal Falls, Michigan as Goologi st and in 
·charge of field operations for an oil syndicate, tho work being performed in 

. Texas, Louisiana, MississipPi and Kantucky. Asido from these two exceptions, 
'ha was' empieyed by the M, A, Hanna Company, including such work as the follow
-~:·Drafting, geological mapping, ore estimating, collating geological data, 
in charge of diamond drilling in pyrite mine in Georgia; geological mapping 
and field work in northern Michigan; in charge of soft coal exploration in 
West Virginia.; geological mapping a:i,d in charge of exploration in anthracite 
coal minas in Ea.stern Pennsylvania; mining enginoor for three undarground 
mines and two open pits on Mesa.be. Iron Range in Northcirn Minnesota; in chargo 
of .qiamond drill exploration for iron oro in Ontario CE!nllda; in charge of 
diamond drilling and underground davolopnont in deep Gogebic Range mine in 
Wisconsin and Michigan; geological work and direction of exploration in 
northern Michigan. For ono year and 9 months from Jime of 1930 to March, 
1932 he served as District Geologist and was superintendent of axtensi:ve 
mine exploration in Venezuela, South .America, 

In June of 1932 he came to the Pacific Northwest where he was ongagod 
until November of 1933 in examining, exploring and operating gold mining . · 
proportiss in Montana, Idaho, Washington,' Orsgon and California, During tho 
wintcir of l9J3-34 ho was amployod by tho Dairy Fa.rm Gold Corporation of 
Lincoln, California at mill construction and cyzinide plant, From February 
of 1933 to may of 1934 he was engaged in personal work covering gold ml.ne 
exsminations in California, New Maxico,·Arizona and Oregon, Fran June of 
1934 to February of 1935 he was Mining Engineer and Geologist in charga ·of-· 
field oper.ations and explorations of Gold Operators, Inc,, of New York, 
doing work in Oregon, Montana., California. end Idaho. Since that time he has 
beim ~agei: of Esterly mine, ·a placer operation and explorl!<tion in South-
we stern Oregon, · . : . · , .. :. 

·~::. . ' ... - ·1·· 

· lfe assumed his new duties with the State Bureau on July l, 1937, • .'. · . . ' . ~ -
" . ·- ... 
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I. Introduction. ,, .. .{' " . · .. 
Astronomers for ms.ny yoars'ha.Vo boon ·studying, tho craters of tho moon, 

measuring their diameters and depths ~d. attempting to count their number 
photographic aid.· ' ·" ~· · '"· · . · · · .. . 

- •• • ' • "' L ' 

by 

Geologists in recent years have been studying the craters on the earth, 
but unlike the astronomer they are'a.ffotd.ed closer and clearer observation at 
closo range and as a rllsult of their untirini efforts have discovered many 
scientific facts rogarding their e•igin, ago, composition of m!l.torial and re-
lationship to our earth ·structure. · · · · 

. . . ~ ... ··:. ·····~ .. ·.· ·~ 
Recent studies of certain depr~ssions or basins on the earth have revealed 

their likeness to craters.· Yet no direct.evidence of volcanic activity has 
• • , • J J 

been noted about them, altho'Ugh thoY .. c~asoly resemble volcanic craters. 

Twelve of these large crat~s·· sit~t~d·· in. ~~{o~~ p<J.rt~ of the world have 
attracted considerable attention and nru.ch has been written regar:l.ing their 
origin, age and form!l.tion. _·.":..~: ·::· ... , : ..... : . ... •. 

! . 
, I .. 
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The following da.ta lists the location, width and depth of some of those 
which have been investigated and shows the relationship of the width to d~th, 
It should be noted that the dopth as measurGd in recent times v.as not the 
exact depth at the tilll<3 of occuronco, since all of those era.tors havo boen 
:i;:a.rtiaJ.ly filled by erosional activity, Nevertheless a. definite relationship 
exists between width and depth, 

Location 

Texas, Ector County 

Ashanti, Gold Coast 

Siberia 

Campo Dal Cielo Argentina 

Estonia 

n -

" 
I 

Hsnburg, Australia 

,. n 

" It 

\f:l.bar I F.gypt 

Arizona, Meteor Crater . ~ .. 

Width Feet 

530 

34 ,}00 

164 

. 183. 

33. 

128: 

.300: 

30 

246" '• 

360 

328 

3,900 

DGpth Feet 

.. ....- .. -

18 

1300 

13 

16 

3 

. 13 · .. 

... 50 

. ·3 
-· ->- -25 

60 

40. 

570 

Ratio Width 
to Depth 

29 .4 

26.4 

11.0 

9,9 

.. 6.0 

8.0 

6.8 

·The name "Cryptovolcanio" has been given these craters largely because they 
are intensely deformed and complex structures, Also becausG of their rosem-
blencG to volcanic craters, although no dGfinite ovidonco oxists of ignGous 
activity within their confines or adjaCNnt thoroto. 

Generally these craters are round or eiiliptical. in shape, with the central 
portion raised up in dome shaped fashion sloping radially toward the rim. The 
rim, as a rule, rises abruptly on the inside and slopes away grad:usJ.ly on tho 
outside of the crater. It is also higher than tho surrounding land surface. 

Bucher, describes cryptovolcanic. structures as one in ·Nhich the center has 
been pushed up several hundred feet while the marginal zono has boen depressed, 
the folding indicating· an actual shortening of tho crustal surface, In those 
structures stu.diod by .:Bucher, no trace -o:t: volcanic materials or of any therm
al action ·has boon found, . Ho is of the opinion that they wero formed by a. 
central plug forcod up.'lerds. 

Early studios of theso deformed structures presented a camplox and intri 
cats problem to geologists in endeavoring to explain a. satisfactory reason for 
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their origin t~t :vould meet all tests. 
~ ·.:. " 1::; ~· 

Some felt ·they \vere caused by BJ'.l explosive forc:e within; others gave as the 
cause, the rising'of 11. magmatic :plug. Those theories, however, did not meet 
all of the requirez:ient s and sradually they have been superceded for one· which, 
though hard to believe at·first, has answered all requirements. 

' ..... ';.' ' , - . 

It is now qilite generally agreed among geologists that the disturbing force 
came from without the earth and by impact caused the disruption of the surface 
material. · · · · ·. '·'. , · ..... ·: . ; .- , ' . -: ', . . 

: ~ ' . ' - .. ·- ........ 
Further 'studies have indicated .. t.Jiat 

of meteors striking the earth's crust, 
their size and shJ~•· 

the craters Were caused by the impact 
cre!i:ting impressions proportional to 

. . . . .. ; .... ' ... ·. 
Examination of the crater rims has shown· that the rock strata dip radially 

away from the crater instead of in'ward, This outward dip is due to the force 
of the explosion on the surface carrying the material at the surface in an 
upmi.rd direction. ·The rocks being- elastic, were stretched beyond their elaG
tic limit and :Permn.mmtly deformed •. At tho moment of impact a largo volume 
of hoa.t wa~ released, 'furtb,er _aiding_ tho dG.f'.ormation. 

The result of the e~iosion .. formed ~ring of synclines and anticlines in 
the crater due to the angular or oblique direction taken by the meteor as it 
struck the e~th1's surface. ..~~! .. ~ :·· 

" 
II, Meteors - General. 

~ ! ••• 

Three unknown factors·exi~t ·~~ t~~ ~tUdy.of ~teorites viz: mass, velocity 
and temperature,"· These factors will now. be discussed in the light of .the 
present accepted theories. -

I ' ' '• 

A meteorite upon striking the earth does so at a very high velocity - a 
velocity much higher than we are accustomed to think of in scientific measure
ment; velocities of 40 to 70 miles por second being COimllOn. 

When two bodies, traveling at this rate, come together the energy that is 
liberated. at the tine of impact is transferred into heat, but not instantan
eously - time is required for this )leat to _l;e dissipated, At the surface of 
contact an excessive pressure ·is developed - pressure greater than can readily 
be conceived, At tho moment of impact a wave is set up, in both the earth and 
the motoorito, traveling in tho negative direction assuming tho direction th~t 
tho meteorite is trav.Jling as _positive •. Tho material of the motoorite conti&
ues onward in tho positive d~roction at its original velocity and due to tho 
wave motion is finally-brak~n up into molecular particles and converted into 
gas. 

. . ; '··. 
In passing through· siiace ~o .the:.;ar°th1 ~ surface meteorites pass through 

the fallowing stage e: . . _,,. ·'. , · · 
.... . ~ l .. 

- .. ' . : \, .. ~ ~ . . ' 
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A Atmosphere - Here frictional resistance with the air is disll1pi.ted as 
heat affecting ·.only the shell of the body due to its internal tempora.
turl!S which is somewhat lo'*9r than thit of the encountered atmos:phere, · 

B A chMge from Kinetic to Potential Energy takes place ·.vhon' tho body is 
brought to rost upon striking tho earth's surface, This rosul. ts in an 
expenditure of a. vast a.mount of energy in tho form of heat. "··.. ' · 

The height of diSappearence of a meteor averages a.bout 60 miles end tho.se 
accompanied by fire-balls have a disappearance height of 1omewhat lower· than 
40 miles, Metooritos which havo boon rocovorod end 'lihoso flight was noted by 
ob sorvation had an avorago height of di sapJ?Oaranco of a.bout 15 miles• · · 

It is assumed that the velocity of a. meteorite follows the law of falling 
bodies, falling from a great height and is proportional to the wlliight and 
size of the mass. · · 

The following examples show the depth of penetration of the ea.rth 1 s sUr
face of several meteorites. A 9·, :pound stone ponotratod 5 inches in dry earth 
while a 46 pound stone pcnotratod 15 inches. An llO pound stone ponetra.tod · 
3 feet 10 inches in cla.y end an BOO pound stone penetrated in excess of g 
foot. 

. . 
It is estimated on this basis tha.t .a 

of penetration of a.bout .l+OO ;f'eet ... , 
36 ton meteorite would have a depth 
• r. 

' 
.. 

If we examine the data. of large meteoritse that have bean recovered we 
find however that most of the large meteorites weighing sev(ll'a.l tons ha.vo 
boon rocovorod near tho surface - an out standing example of this is our own' 
Willamo'tto Motaorito found near Oregon City which weighed about 15 tons. 
When found it wa.s exposed a.bovo the .surface about 18 inches, ... It is logical, 
I beliove, to a.ssumo that those large stones found near tho ·surfa.co, origin
ally wore d,ooply buried and due to normal erosion nave beoomo 'semi- or fully 
.exJ?Qsod, . . . · .. 

Astronomers tell us that the smaller the mass is, the more perpendicular 
. will be the fall and that large masses strike at a low angle. This fact may 
. account for the location of certain meteorites 1vhich a.re found located at 
a:a·llllgle to the point of impact rather than perpendicular to it as tho steno 
in Motoor Crater, :Arizona. . . . , 

. The weight of a. sJ?herica.l iron meteorite is approximately equal. in tons to 
the cube of_ its radius expressed in feet. , The weight of ~he d:i splac'ed atmo s
phere during a .vertical fall is in tons equal .to awroximately throe· times 
the radius squared Ul foet; If WO tako tho ratio Of tho weight of a meteorite 
to the weight of tho displaced air, wo find that tho roault is equal to ono
third tho radiua of tho mass. Theroforo, an iron meteorite ono inch in' 
diameter, givos a. ratio of 1/72. That is, tho weight of thCl a.ir displa.oed 
is 72 times tho weight of tho metoorito. _.If wo consider a body having a. 
velocity of 40 miles per second a.t tho time it enters. tho a.tmos:Phoro it is 

'easily soen that its velocity in tro.\P.lling through the'atmos:phoro, which · 
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becomes denser a.s the mass approaches the. earth1 s' surface, would be greatly 
reduced because a.s it falls it has to expend more a:nd inore energy in displac
ing the denser a.ir in front of it:. . . . .. . I - . . .. r" · .. · .:.- . 

Stony meteorites as compa.r~d to. iron meteor.it_es ·weigh a.bout one-llalf as 
much; therefore the above ratio :would be- dou,bl<id; "'Jin 'iron meteorite 6 ·inches 
in diameter would displace a:n amount of :air. e.q_ual :to i2 HmC3S the ·NGight of 
thG meteorite. Such a. motoorite would weigh a.pproxfmatoly 31 pounds thoroforo 
the amount of ·air displaced would be approximately 375 pounds. 

• • • • • ' • • 1" .'!;; . • . .. 

An iron meteo~i to 6 foot i~" d1~~t;6;r .woighing"a:P:Proxi~dtol~ 27 tons would 
displace just its mvn weight in a:Lr'.in a..-ver'hca.l-fall, while- one 30 foot in 
diametsr would weigh 5 times a.a much a.s tho di iji1t.cod a.tmospharo .. . . . - . . . . . 

'•1 • • ' ' • I 

,Studies of the Kinetic energy expended by a meteorite a.s compared to the 
explosive force obtained bynitro-glyoeriiie shoiv that a meteorite tra.veling,at 
a velocity of a.bout 2.3 miles per.' __ second would,'upon- striking ths earth, 
eq_uaJ. the explosiw force of t·he sanie.'woight of nitro-glycerino. . . . . ' ·-. ;. . . ·. -. ' . ·, . l . . . ' . . 

Since the Kinetic energy iricr-.~.a.ses a.s the sq_ua.re' of the velocity, a. mass 
traveling a.t 10 miles per- second .would. dev\)lop a:n 'explosive force eq_ua.l to 
19 times its weight in nitrO..:glyccl!:ine' 'ii'hilo one 'traveling at a. voloci ty of 
40 miles per second would develop 306.times its"weignt in nitre-glycerine, . - . 1· .• 

Astronomers have sho·.m by repeated. observations and calculations, that the 
minimum velocity of meteorites a.t. the time they enter the earth's atmosphere 
is a.bout 10 miles per second and ,that. the -~xl.Jiium··veloc.il.ty rf,9.y be 'as high as' 
40 mile_s par second _or ~~gh.or, ,· ': · .. ':-· : .. :.: .1·::. . 

The large ones, of course, a.r~ slowed down so that they strike the surface 
a.t a.bout the minimum velocity .due to the di spla.cement of a larger q_u.a.nti ty of 

r i· ,~ ' • • • 

a.ir. At this speed it is clearly seen; that they will-be shattered upon impact. 
The forcG of the' impact would .be of an e:x:plosi"l'9 nature, melting and vaporizing 
the material, This explains why so rittle ll)!l.teriaJ. is"founti when tho evidence 
of a large meteorite having com~ to"our planet from without is discovered • 

. ' '. ·1 

III, Origin of Meteo~it~~·" ;. .:·:·., : ·<· r.·. · . 
Considerable speculation ~s developed atnong scientists in recent times 

concerning the origin of 'meteorites.: The prevailing conceptions a.re SIJlm]arized 
in the following sections: , , , , -~" ' :. '. .. : } . ' 

A They may have come from = own earth,_ having been thrown so far out into 
space that gra.vi ty lost ·controi ;;;,:n,· their mov31llcmt. A body on tho oa.rth 1 s 
surface weighing 100 pounds is :at ii di'staiice' of approximately 3993 milos 
from tho earth's cont er •. If "sufficicrtt 'forco' could bo applied to this 
body to throw it 36,000.mile's' i~to s:i?a.ce it· would weigh approximately- one 
pound so fa.r a.s tho ea.rtht s .a.ttt'a.C.t'ion of gravity._ is concornod. OthGr 
planets Would of course a.Qt. upon ~t- a.nd keep' it from rotur:aing to tho earth, 
if in leaving the earth it took a:· circUiar -pa.th it is fair· to suppose that 
at some future time it would return close enough to tho earth again to be 

.. ' 
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acted upon by the gravitational field of the earth, assuming some other 
planet in the mean time had not already acted upon it • 

B. They may be formed by the condensation of small dust particles and gases 
in the upper atmosphere, Since pressure is lacking in space, it is hard to 
conceive ho,,, these particles could be so woll united together and why they 
should unite at all since they a.re all moving at an assumed constant 
velocity in a vacimm. 

C. Another theory is that they issue from our nearest celestial neighbor, the 
moon. It is believed by many that the craters of the moon a.re the sourca 
from whanoo our meteors have issuod, Its surface appears to bo extremely 
broken. The mountain ranges a.re few and tho surface is pitted all over 
with cratars, some as large as 100 miles in diameter. The Moon1 s aVGrage 
dista.noe from tho earth is 238 1840 miles, Tho distance from tha earth's 
cantor to tho common center of gravity of earth and moon is 2880 miles, 
which is only .OiID. of the dista.nc·e from the earth to the moon. This 
means that tho mass of tho moan is just .0121 that of tho earth and tho 
density of tho moon compared to the earth is .601 or about 3.4 tho density 
of water, the ea.rth1 s average density being 5,53. Tho attraction on the 
surface of the moon is about .one-sixth that of tho earth, that is a body 
on earth weighing 6 pounds w·ould weigh only ono pound on· the moon. Since 
the attraction of the earth is six times greater than that of the moon it 
is possible that the earth roo.y attract bodies thrown from the moon into 
space and pull them t owa.rd its surf a.co. 

n: 'Comets"hB.va'been'watolled' for-iong P&i=-i;i9··~f time'b'y- ~~tron~~~s ·;;:n~l' it 
has been noted that they gradually break:· up and di sa.ppear. It has al so 
been observed that after breaking up, on their next time of return, a 
meteoric shower is visited upon the earth instead. Of the 400 comets 
whose orbits have beGn computed, ovor 75 percent havo parabolic orbits 
while the remain111g 25 porcGnt ha.VG elliptic orbits, It is th:J latter, 
that is, tha comets with elliptical orbits, which return, tho others 
visit our solar system only once.· The· pariods of comets with elliptical 
orbits vary from 3.5 to 1000 years~ About 60 havo periods loss than 100 
yea.rs. About 20 have been obserVod. at two or more returns and aoveral 
aro expected to return in the next f:J-;, yea.rs. One, Biola' s comet has 
been recently lost, eithar by diaintogration or by having ita orbit 
transformed by perturbations. About 30 comets; having periods ranging 
from 3,5 to 8 years all pass very near -the- orbit of Jupiter, This fact 
is very significant as it indicates 'that these comets come VGry close 
to Jupiter pointing to a close connection between it and thosa comets. 

Laplace, ha.a suggested that comet's 'have been 'captured by the' planet 
to which they stand related. It is easily seen thst a comet coming close 
to a planet will be disturbed by that pla.net. Its velocity may b3 either 
increased or decreased. Tho planot and the comat may come vory close to 
one another resulting in an a.ccalar.ation W'h.ich will Gnlarge th3 comet 1 s 
orbit or even change it's 'orbit froiii an ~lliptical to a parabola or 
hyperbola. Or 8€ain' it may retard its-motion, further diminishing its 
orbit or period ' 
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Calla.ndrea.n has shown that the breaking up of a comet ought not ·to be 
very imusu.a.l. He suggests that the number' of comets in Jupiter 1 s family 
have possibly.been incre~sed due to division of the larger ones. 

' ' . . . 

It is estimatod that the larger mil.sees travol -~t:·a~~ut 26 miles' :pGr 
second, while tho smallGr _ones travel from 40 to 70 miles pGr second. 
Since the :parabolic velocity is 26.Hi' miles per second, it is the maximum 
velocity a body falling ._1;0W:9-rds our sim can attain by the time it 'reaches 
the distance from the sim to half,.'tne cl.l:emeter .of the ea.rth1.s orbit regard-
less from whence it started. . · · · 

',"'• - . . ... ' .. •' . 
It has recently bean ~d~ by hof. StroEIIJgI'"en, tha~ ~hose comets which 

have elliptical orbits, always formed a pa.rt 'of our -so.lar, system; while 
those moving in a :parabolic :path, a.re. the outcasts from the solar system, 

. . •• '. '• 
• ;> ., • • • ' • ... ::.· '-~ •• •• • • 

Two theories, the Laplacia.n and the Planetesimal ·h,ypothesis have been 
advanced as the birth of 'the ,ola.r system. The fir st is based on a single 
star and the second, which rul.s become the a.ccej;>t ad theory, is based on the 
interaction between two stell,a.r bodies. · ·· · · : 

'' . . ,. 
In the Laplacian theory it is assumed that a single star ·~a up .from 

successive rings of gaseous material ·Wa.s ·condensed into a solid mass while 
in the Planetesimal theory it_ is postulated that a disturbing force.acted 
upon our sun causing it :to: eject a small :pa.rt of its mass which.later 
became condensed into a '·solid body; Its size gradually increased by a.Ccre
t ion of other small l!l!l.ssos with, which it ca.mo into."conta.ct in its orbital .. 
motion. · · · · · .. ,. 

. . 
The Planetesimal eypothesis satisfies both the Geological as well as the 

Astronomical tests. 
. ' ' 

IV. Classification of Meteorites. 

Meteorites have been classified into two main groups: 

l ~ Siderites or all metal meteorites. 

2. Aerolites or all stone meteorites • 
... . · I 

An intermediate group which contains metal as well a.a stone is classifiGd 
as sidGrolit o. . ... 

Siderites, or the all metal meteorites, consist almost wholly of iron with 
a small percentage of.nicko~ an~ c~balt foz:ming the alloys, Ka.macito and Ta.snits • . . . . . ' ~ :: 

Siderolites, or stony iron meteorites, are classifi.ed as: ........ . . . . . . . . . 
• • • •• ,, J 

l. Lodranites - only orie having' 'b'eB'rr 'f·O'll!ld 'iii ·1ndia weighing 970 i;rams. 
. . . . . . .. ' . . . . . . . t. ;, . . ;:·:;' ._ 

2. Meaoaid:eritas·.·~ :well "re:Pz'Eisented; in collections. 
- ' . . . : . . . , - ·. - . ' .. ' : 

- '.1 •••••••••• J·-·~ --
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). Sidar9~yres - only.one hav~ been found in Saxony. . . . 
4. Paleasitea· - a.bout 2<l have been found. 

Aerolitea, or 'stony meteorites, a.re ai.mila.r to our terrestia.l rocks and 
have beon divided into two classes: 

1. Calcium - aluminum stenos which a.ro free from nick3l - iron. 

2, Ma.gnoai'Ulll .Otonos which a.re frcie from nickel - iron. 

Almost 90 percent of the ~or'iy ~ateoritos a.re chara.ctorizod by the prascmoe 
of mw.11 's:phcirica.l bodies imbadded in a. fragment of the samo mineral. Those 
ha.vs bean called Chondrul.es, 

"Chondrul.es are composed chiefly of the minerals Olivine or Pyroxene, The 
presence of chondrul.es in meteorites suggests a. tuffa.ceous origin, It is 
thought by soma investigators,· though not fully a.greed upon by a.11, that theae 
chondrul.os were caused by collision between the meteor and the a.tmoS:Phere; or 
by an abrupt change in temperature When the meteor approached close to the sun 
and then wa.ndm::ed into spa.ca and a.gain cooled, 

V. Composition of Meteorites. 

Chemical analysis of meteorites has shown that they contain a.bout 2S of the 
elEments found on the earth, no new element has been found in any meteorite 
so far examined, Many of the mincira.ls in tho motoorites resemble those on 
earth and a.ppaa.r to be of volcanic origin, soma a.re poculia.r and not found on 
tho earth; The following ta.blo lists tho most and lea.st a.bund.a.nt olemcints so 
far noted: 

Mo st Abundant · Lea.st Abundant 

Aluminum Argon Nitrogen 
Calcium Chlorine Pa.lla.dium 
Carbon Chromium PJ.a.t inum 
Iron Cobalt Potassium 
Magnesium Copper Ruthenium 
Nickel Helium Sodium 
Oxygen Hydrogen l'ita.niun 
Phosphorous Iridium Vanadium 
Silicon Lithium 
Sul.:phur Manag:i-ne se 
·' 
·The composition of stony meteorites as :t'oimd in 63 a.na.lysi s is as follows: 

. . . 
Silica. • ..........•••.••.•...•.. 3S :Pere ent 
Ma i . " " grie s a •••••••••••••••••••• , •• 23 
Ferrous Oxide. , ... , ..... , , .... . 13 n 
Metallic Iron •••.•••••••••.•••• 12 " 
lS other constituents ....... .,..JJ±. " 

Total , .• •••• , ••• 100 percent 
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Theee"ana.lyees indicate that silica. is predominant. in stony meteorites. 
Due to the abundance of silcia.·in terreetial ·rocks ft becomes difficult to 
identify a stony meteorij;e from a native rock after weathering hae taken 
:place a. short time. · . : · · ' · · ' · · · · · · · · ·. · ·. :. · · · · · · · · . · · ......... 

An a.nS.lysis of. ~tony.~eteo~itea Shows'thi:i.t'th~y.·~on~a.~: t~~ f~llowing 
4 • ' ••••••• 

minerals: · · · · ' · · · · · · · 

Grou:p 

Silicate 

Pyroxene 

Sul:phide 

Carbon 

................... . -· ........ 
Mi~Elr'aJ.' ........ "Gi:'oi.ip · ' 

.. ~ ........ . ··Mineral . ..... . 
Qlivhiei · · · · · · · · · · · · · · • ·.:._, ~ ·aAnorthite 

· · · · · · · ." · : · Felde · · 1abra.dorite . .... ~ .. 
Enstatite · · · · · · · · · · · Oligoclase 
llronzite ... 
Hy:persthene 
Dio:pide 
Augite '- · · ·: _tMa.gnet ite 

· · Oxid()s · · ·· Chromite 
(Pyrrhotit~ .. · ·· Q,uart,z · . 
tTroilite ~'. .. : .. _. 

(Gr'°:phite .. 
. lDiamond 

Carbonate - Breunnerite 

• • ·> • -
•,•I• ' " .. , • 

The following· alloys which i;.re .found in meteorites a.re rarely found in 
terrestial rocks: .... .....,..,. .:. ...... ,, .' .: .""':'.~ JrffitJv ... ~ , .• -~ · ~c ·-:: ....... ;l.·~fJ.'" • 

' • -·, ~--- :· •' t •-.'' v-r• •:· ~ .. .,.!•'!,~ '! 4.t::-'~~--F• 

Nick·~~ir~~ al~oys · ~aan~!!e .... · ··· 
. . . . . PJ.eseite 

' • ' "• r -

. . 
' ... 

..... 
Nine other ra.m colllJ:Ounds" ~ve .been. found, ncino of which a.re known to occur 

in terre strii:i.l robka, · 

A comparison of tho minera.ls.fo~d in stony meteoritos and terrost;ia.l 
rocks shows that the following a.ro COlllllon to both: . . - -·. 

A:pa.tite 
Carbon 
Chromite -~ I 

. Magnetite 
.Olivine _., 
· PJ.agioc;t.ase l!'elds:pais 

• ,· I • • 'i 0 
• '

0 
' 

Pyroxene 
· Pyrrhotito , 

' Q;ua.rtz · 
-· 

It is interesting to-note that of the terrestrial rocks, :peridotite com-
pa.res very closely in com:position with the stony ineteorites. Peridotite is 
of.igneous origin and occurs as an.~trusive: · · ., · ·:.: ··:·. · ~ 

.. . . ; . ' ;, . ·. : .. - .• ,.· -• . : . . . ~ . l . 
The following table due to Merrill, shows the close rela.tionshi:p in cO!lJllOJ!li .. 

tion between the stony- meteori~!!!li, :r;ieridoti~es and rocks of our earth. Tho 
figures a.re in :porcont a.nd a.re a.voragos .• ·· ": · ··· · 

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

' . 
' .. -l5l-

·- •• ~- f 



Mineral Stony ldeteorites Terrestrial feridotites COllJilO:l 1l ocrs 

Silica ............. 3S.6S , ... , .............. 37 .7s 
Ma.griesia ••••••.•.•• 22.67 ....... . J ••••••••••• 2s.3s 
Ferrous Oxide ...... 14.5s: ......... , .... , .... lS .36 
Metallic Iron ...... ll.9S .... , , .. , . , ...•. , .. 
Ai '1lllina. • • • • • • • • . . • 2.ss . . • • . . . . . . . . . . . . • . • 3.11 
Lime ........ ,...... 2.42 .• , ••. , . . . . . . . . • .• . 3.06 
Sulphi.ir. . . . . . . . . . . • 1.so ..................• 
Metallic Nickol ... -. 1.15. ,',, .•• -.. :., •........ 
Water .• ~ •••••••••.• 

1
• ',75 ~ .....• ~.;-......... 3,79 

2SJ others ....•..... 3.13 ,,,· .....•.... : ... ~. 5,52 
·I 

I I I I I I t I I t I I I I 

t ••• t • I •• I t I I I 

I I t I I I I I I I I I I I 

I t t t ' I t t t t t I t I 

It t t t t t t I I I I I I 14 .97 
t t t I I I I It I I t I I 4 I 7 g 
. . . . . . . . . . . . . . .11 
I I I I I I I ••• • • •• 

• . . . . . . . . . . . . . 1.94 
t ••••••••••••• 11.00 

' ' 

The above table shows that the stony meteorites and terrestrial peridoti~ee 
are, when compared with the cOllJilon rocks of the earth 1 s surface , about 2SYf> · 
lower in silica, ll% lower in alumina, 12% higher in iron and iff. higher in' 
magnesia. This would tend to indicate that the ea.rth1 s crust, while closely 
resembling meteoric material, did not originate by deposition of meteoric , 
material or that the meteoric material now falling onto tho earth's surface is'· 
of slightly different composition than that of former geological ages. 

Time and weathering may also have changed the material of the earth's crust 
so that it no longer' resembles new meteoric material, 

..,,~µ meteorites ~~~~nave b\'l~, examin~\i0 !;1lld a.naly:i;ed •. show that, th!';r .ar!' 
composed of volcanic"'materials and free from animal or· vegetable matter. In 
no case bas any ovidonco been produced to indicato tbat meteorites contain 
sedimentary rock, shale, limostone, sandstone, schist, gneiss or granite. , 

' ' 

A study of the material composition of meteorites leads one to believe tbat 
they were once molten matter and later cooled under pressure. Evidenco of this 
is to be seen in their crystalline structure and occluded- gasos. If this is 
tho ca.so, then those found a.ro certainly a part of a formor planet tbat has 
undergone disruption and has bean broken into emaller pieces. 

. ~ ... ' ·~ ... 

VI. Temperature of Meteorites in Flight.: 

The tempe'rature of meteorites in flight has been discussed by several 
scientists and differences of opinion exist among them as to tho range of • 
temperature a..- meteor is subjected to in flight, outside of o'ilr atmosphera.1 

' 
, ,If we consider a. mass in space, as exposed to the sun for a long period ,of 

time, and further, consider it as a ''black body", it then becomes a perfect 
conductor of heat. It must then follow the law that it loses heat by ra.dia.
tion at a.bout the same rate that it recaives heat from the sun. 

Applying the Stefa.n-Boltzman, conlltant of radiation and the Solar constant 
in the equs.tion of absolute temperature we find tbat the temperature of· the 
black body in space is proportional to 282 times the square root of the ratio 
of the distance between the ~th and the sun to the distance of the moteorite 
to the sun. 

(To be continued in an early issue) 
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Aptiyities of the Members 

Wednesday, June 23rd at the noonday meeting of the Churchmans Forum, 
Clarence Philli:ps spoke on "Highlights of IJl;egon Geology", 

Friday, June 25th, A, D, Vance gave a geological talk before the' 
Sellwood-Morelands Lion Club, 

Wadnosday evening, June 30th in the Mazama' Club Rooms in the Pacific 
Building, Tom Carney showed five reels of moving' :pictures-.· The first four 
of which were taken while Mr, and Mrs, Carney were on their vact ions and 
showed some fine views in National Parks of this western country. The last 
reel showed the coronation ceremonies which was very much enjoyed by,the 
group. Mr. Carney remarked since he could not attend tho coronation ho_, 
dGci~d to :purchaS3this film. ' 

,~ . - ..,.. 

• I .. ' 'i ' . ' 
FmE AND CONTROL OF TIMBER GROWTH I 

. I 

' J 
As the annual forest fire season is about to begin, it is interesting to 

note that according to E, F. Rapraeger of the U, s; Forest Service :.'l!hat while 
fire is actually used in southem states to control yellow :pine timber growth, 
its use in western forosts is never boneficial, The fire damage is evidenced 
in 3 ways, (1) understock:ing and'reaU.Ced yields, (2) decay started in burn
wounds on trees, (3) excessive branching which results in rough timber of re-:. 
duced market '99.lue. Complete protoction from fire is essential if western 
white :pine is to be grown of high quality. -

0 0 0 0 0 

ucobal t ~ An Essential Element 11 ,' RossAiken Gertner, and H. G, Denham, Science, 
v. 85, no, 2207, PP• 382-383, April 16, 1937• 

A new use for cobalt has been discovered by workers in New Zealand. 
Animals, :i;articularly sheep, become ill with what is known as "bushsickness", 
while grazing on certain pumice soils of the North Island. Certain metallic 
salts helped relieve this sit'Ul3-tion and in each case it was discovered that 
the critical element was cobalt. The cobalt is administered in dronches in 
a dose of 8 mg, :per week and has baog. com~etely effective in :preventing and 
curing sheep ailment, It is possiblo that soluble cobalt salts may be added 
to the soil in the form of top-odressing as plants quickly absorb this element. 

(RCT) 

0 0 0 0 0 
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LECTURES 

July 23, 1937 (Friday) - Hugh Ma.tier, petroleun geologist for the Union Oil 
Company ha.s been secured for one of his interesting 
illustrated looturea • 

. TRI:E'S 

Don't forget the Society week at the baa.ch. Time - August 7th to 15th. 
Headq,uartore at Ocean Park (Spencer Creek) between Otter Rock and Newport. 
We expect Dr. Packard to pa.y us a visit !lhere. Paleontology is only half of 
the interest to be found along this soot ion of th::i coast. Plan on spending 
one or both weekends at tho bee.ch evon if you cannot stay tho full W9C3k, 

August 22,1937(Sunday) - Little Crater Lake - Ole.llie Lake. 
Leader: Russel Collins, 

Sept. 41;h, 5th_& 6th - A full 3 day, trip. 
Leader and destination a.a yet unconfirmed. 

-154-.: . 



• 

A POWERFUL SOL VENT. - SELENIUM OXYCBLORIDE 

The good old story about tho man who had discovorod a universal solvent 
was gaining considerable headway until some bright boy rose up to inquire 
what it was kept in. Seleniim oxychloride seems to be almost in this category. 
Prof. Gilbert Smith of Brookl~ Polytechnic Institute describes a case where 
this chemical froze one night in the laboratory (it freezes at 65° F) , broke 
its container, dropped to the wooden floor, ate through it into the pbysios 
laboratory beneath, destroyed numerous intltr'lll!lenta there, evan bakelite fix
tures. Glass, feldspar, tungsten, :pla.tin'lllll a.re among the materials which r&
i!i st corrosion by this chemical. 

(RCT) 

('IOOOOOoooo 

U'.J:GNEOUS ROCK TEXTURE DEMONSTRATION FOR STUDEHTS OF ELEMENTARY GEOLOGYll ,. 

W, Farrin Hoover., Science, v. 85, no. 2208, pp. 411-41~; April 23, 1937. 

· Mr. Hoover describes a few simple experiments by which one may actually 
produce. tho crystal textiires studied in igneous rocks; a. granatoid, a. felsitic, 
ahd a. porphyritic texture. A supersaturated solution of sodi'lllll thiosulfa.t e, 
ordinary photographers hypo, is prepared by heating 100 cc. of tap water to 
boiling and then adding 200 grams of the salt. The test tube is cooled cto or 
below room temperature by pitting. -the . .tuhe .in oold .running .water. -· Tlle resul
tant solution is now supersaturated. 

To produce a. granatoid texture, put 20 cc. of this solution in a. test
tube and "salt" the solution with a. small particle of foreign matter. Cryst.i
lization begins imnediately, forming aggregates which have the same arrangement 
as orysta.l s often observed in igneous rocks. 

To produce a. felsitic texture, again place 20 cc. of the supersature.ted 
solution in a test tube and shake it violently. Minute crystals accUIIl\lla.te on 
the bottom of the tube, and can be examined with a hand lens. 

Porphyritic texture is formed by proceeding as for graii.a.toid texture. 
When the crystal aggregate is,.ell developed, vioJ,ently shake the tube and 
minute crystals form to fill in the voids. 

A glassy te~ture can be produoed, similar to that in obsidian by half 
filling a. 250 cc. beaker with sugar and heating slowly so as to melt but not 
burn the sugar. If the melted sugar is poured into a. beaker of cold water 
or onto a cold surface, the resulting rapid cooling will form glassy textured 
masSGs. 

(JWT) 

00000000 
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THE ORIGIN OF MEm:ORITES - THEIR COMPOSITION AND THEIR CONTRIBITTION TO OUR 

EARTH'S STRUCTURE 

By J, W1mrner . 
(Continued from 7 /l0/37, :Bull,) 

This results in a temperature variation proportional to distance. For 
a. black body a.t various distances from the sun we obta.in the following 
tempera. tures: 

Distance from Sun 'Millions of Miles 

36.0 
67 .2 
92.9 

l4l.5 
4s3.o 
SS6.o 

1782.0 
2800,0 

Temperature 0 c. . 

lSO 
5g 
9 

M 45 
-149 
-1S2 
-209 
-221 

The earth is 92.9 million of miles from tho sun and a. black body, bofore 
entering our atmosphere, would ha.VG a. tem:pora.ture, a.s shown by the a.bove 
ta.ble, of a.bout 9•c. Tberofore it is seen tba.t a.s a. ma.ss a.pproachos the -
aa.rth1 s a.tmosphore its temperature is not a.bsoluta zero, but ~ a. tempeI'
a.turo equal to tha.t a.bovo the molting point of ice. This conclusion is 

- be.sad on .the a.siru:mption-that . .it .ia. .a black body: and a perfect conductor of 
boat • .·· · io • • ' 

On the other had, a non-conductor of heat, such. as a reflecting sur
face, will have a different temperature. If we assume a non-conductor of 
heat, such as a reflecting surface, then the side facing the aun at a 
finite distance from the earth will have a te111Paraturo of a.bout 62°c, whilo 
tho opposite side will ba at absolute zero tomperature, i.e, -273°C., result
ing in an a.voraga tomparaturo of -105°c. · 

From the above ass'llll!ptions we ma.y conclude that a meteor, if a. black 
body, when near the earth may have a temperature between -105°c. a.nd 
+ 9°C. . ' . . 

The inner and the outer, or surface temperatures, will be different. 
If we consider the material composing the ma.ss as having a diffusivity of 
,01 em~ per second, that is similar to limestone, and further assume tha.t 
it is to be at absolute temperature a.nd suddenly raised to +9°c. and if 
the body is lOcm. in diameter, a.t the end of 15 minutes, the difference 
between the temperature at the canter and that at the surface will be 
less than l5°C. At the ond of ·30 minutes the difference will be lass . 
than 0 .2°C. If we further assume the voloci ty to be 100 km. per second 
it would take 5 dAys to travel tho dista.nco aqua.l to that from the orbit 
of Venus to tho orbit of the la.rtb. 

thless it travels faster than 100 km. per second or is greater tha.n 
10 cm. in diameter it is very likely tba.t there will be' very little 
difference in the temperature between its interior and the· surface, before 
it ento!'ll the Earth's atmospharo. · 
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In view of the above, it is generally believed that a meteorite has a 
temperature closer to 0°0, than to tho assumed absolute temperature of spa.ce, 

Ward has shown that a large IllCltGoritG, travGling at a velocity of 60 miles 
pGr second in thG atmosphere, will cause tho air in front of it to attain a 
temperature in tho nGighborhood of 5000° ~ •. due to compression. 

VII, Frequency of Meteoric Falla. 

A study of the frequency of meteoric falls by months from 1850 to 1930 
has brought out some interesting, though only partially understood facts, A 
decided minimum occurs in tho months of MaJ:och, October and December with a 
pronounced ma.ximun in January, Juno and Septembsr, 

The following table oompilGd by Dr. P, Tsoherivinsk:y is of interGst. It 
shows tho number of obsGrvGd falls by months~ 

January • • • • • • 30 
February. 26 
March • • • • 22 
April • • 43 
May • • • • 50 
June. 51 
July. • • . • 4o 
August. 40 
September 34 
October • • 29 .. November, 30 • 
December, ;- -- . - - . . . ~ ·_zr - . .. . . • . . . . . . 

Total, . . • 422 

A study of the hourly frequency of the falls which· have reached the earth's 
surface shows a marked maximum between noon and 4 p.m. and a minimum between 
2 and 3 a,m, 

Tho reason for the hourly frequency variation is explained by the fact 
that a mass following the earth in its pa.th arround the sun, its apparent 
speed will be the diff3ronco botwoan that of tho mass and that of the earth, 
If it is following the oarth i.o. coming from tho antiapex,(sunset side) it 
will onter our atmos:r;ilero at a considerably reduced rate of speod and its 
chances of roaching the earth's surface aru muoh greater than if it were 
coming from tho a.pox or sunrise side of the earth. 

In the case where a mass comes from the sunrise or apex side its ipeed 
would be the sum of that of the earth and that of the mass and considerable 
difficulty would be ancountered in entering the atmosphere. 

The least possible collision velocity of a meteor in flight is about 6.9 
miles per second, while the head on parabolic collision velocity maybe as 
high as 70 miles per second, From these figures it is clearly seen that the 
penetration of tho atmosphere is difficult by a mass when coming from the 
front and easy when coming from tho rear of the earth. 

During the period from 1800 to 1925 over 470 meteoric falls were located 
and 129 ,349 meteorites recovered. This is an average of 277 meteorites per 
fall. On this basis, c'onsidering 'the number of square miles of land surface 
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of the earth a.s 57 ,500 ,000; we find one meteor fell :per 440 square miles 
during tha 125 yea.r period. 

The observed. falls a.re of course, only in the popuia.ted centers, Those 
sections of ape.roe population do not show many falls a.nd therefore do not 
contribute much to the da.ta.. 

VIII. Amomt of Meteoric Ma.teria.l Falling on the Earth. 

It is oonserva.ti vely estima.teci. tha.t d1Jl'il;lg a. single 24 hour period", over 
2l+ million meteors travel through the sky, Few of these ever rea.ah the ea.rth1 s 
surfa.ae. 

Wylie has shown that a.pProxima.tely 2 mii1ion kilograms of meteoric material 
per yoa.r fa.Us upon the earth, Uai~ this figuro a.s a ba.se, the annual fall 
on each square mile of tho ea.rth1 s surface would bo a.bout 10 grnms. At this 
amiu:iJ. ra.to, tho oa.rth1 s radius would bo increased a.bout one-ha.lf inch in 10 

' million yoa.rs from motooric a.cc'lllll\llation. 

Many more iron meteorites have been fomd in the Western Hemisphere than 
in the Ea.stern Hemisphere a.nd nin&·timGt.as many in proportion to stony 
meteorites. Tho section whore thoy ha.VO boon found in a.bundanoo extends from 
northern Mexico to the a.dja.cont pa.rte in tho southern United Sta.tea. 

AU large a.a wall a.a small iron meteorites ha.vs been fomd either on 
the ea.rth 1 s surface or only slightly buried - none ha.vs boon discovered a.t 
a.ny great depth, This would indioa.tCl tha.t those found a.re, or may be of 
recant deposition and tha.t meteoric falls in pa.a~ ,Geol.ogica.l times either 
contributed pt"actica.lly nothing to the size of our planet or ha.VO boon 
completely disintegrated duo to weathering. If a. largo amount of meteoric 
ma.terial ha.d fallen in pa.st periods - that is, greater tha.n in recent times, 
the evidence has been destroyed by time and orosion, ospocia.lly if tho 
earlier falls wore of tho stony kind. · 

IX. Weight of Meteoric Material Added to the Earth, 

The total weight of 129 ,349 stones that ha.vs been kno•.vn to fa.ll in 12 
oomtries whose area is 7 ,205 ,503 square miles in the last 125 years is 
17 ,074 pounds. If we a.ssumo that tan timos a.s ma.ny foll a.a were found, 
this WClight would increase to 170 ,740 pounds. 

Since the beginning of the Cretaceous Period or approximately 125 
million yea.rs this would amount to s5,370,ooo tons. 

The populated area of our ea.rth is only 3.6 per cent of the total 
area, so for the total area of 197 million square miles the added weight 
would be 3,644,500,000 tons. 

In the Siberian fall of 1908, to be discussed later, it is estimated 
tha.t 40,000 tons of material reached the earth's surface, while in the oa.se 
of tho Arizona moteorito it is conservatively estima.tod that several millions 
of tons of material foll. · 

·-
In western Africa., the Chinguatti ,iron meteorite which was found in 1921 

measured 325 feet by 146 feet has an estimated weight of one million tons. 

-15g..· .. 
l!t. - ... 



'•, 

The Brazil meteorite of 1915 has an estimatod weight of 20 tons. 

The following table lists some of the large meteorites-that have been 
found and their estimated weights in tons~ 

Cape York •• , ..... , •••... 
:B:M:ub ir it o •••••••••••••• 
British Africa •••••••• ,, 
Xiquipilco ••. ....•.....• 
Chu:pa.deros., •..•......• , 
Willamette •••••.•....•.• 
El Morito •...•. ,,,,,,,,, 
Santa Catherina,,,,,,,,, 
Twenty others range f;'om 

40 
25 to 40 
40 to 60 
20 to 25 

24 
15 
12 
.a5 

l to 15 

X, Relationship of Meteoric Finds to Falls. 

.. 

each. 

It has been shown that meteorites are found in all sizes weighing from a 
few grains to 60 tons, It is believed that all meteorites at the time' of 
entering the atmosphere· are fragmental and that they are further reduced in 
size by the atmospheric pressure and volocity at which they are moving, 
Since iron motoorites are more res:Etant to destruction than stony meteorites, 
the iron metoorites should bo the larger of the two. A comparison of the 
many stones so far found attests to this fa.ct, 

~ 1.T~ Jgllow,ing t~ble .c;:>mpiled. from !'Jpr!ill 1 s study_ ~f. me.teoric.finds and 
falls indicatesthat few of the finds are actually seen to fall~ 

Numb'3r of Seen to Fall 
Meteor a.:..: .. T·~a Number Per cent Remarks 

367 Iron 17 5 All metal 
31 Stony Iron· 5 16 5o% metal · 

370 Stone 322 '6l . 5 to 25% metal 
2l Calcium Aluninun 2.0 95 less than 1% metSl. 
12 Magnesia 12 100 no metal 

It is assumed that the iron or metallic meteorites are the older since 
they are more resistant to destruction by erosion while those of which the 
greater percentage are seen to fall, are the stony meteorites. 

This would seem to indicate that there may be a cha:lge in the composition 
of the material composing meteors from basic to acidic, It must of courae 
bo remembered, that stony meteori1Bs have a short life ai'ter being subjected 
to erosional activity and, unless sought soon ai'ter falling, they may become 
disintegrated and their identity lost forever. 

XI, Description of Meteoric Craters on the Earth's Present Surfao~. 

, Consideration must be given to the effects of time in studying the 
meteoric craters on the earth's surface, The present sur:(acs, as well a.s 
the surfaces of past Geological ages, must be taken into consideration • 
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The descriptions which follow, though they do not cover all known meteoric 

craters, a.re nevertheless indicative of the effect :produced by large meteoric 
fall B to our earth IS surface in recent geological time, 

A, The Arizona Crater has a maximum diameter of 3950 feet and a min:l.mllm 
diameter of 3850 feet, Its present depth is 570 feet. The outer slopes 
rise gently from 130 feet to 160 feet high at the rim while thll inner 
elopos are vary steep - almost perpendicular in many }>laces. Tho bottom 
is lovel and ha.s an a.roe. of over 300_ acres. 

Fragmentary nickel-iron material is_found scattered about for a distance 
of 6 miles from the crater, The size of the material decree.sing from 
tho crater rim outward. The weight. of the material rangaa from an ouroa 
to 1000 pounds, · 

About 20 tons "of this material has been recovered outside 'of the craber 
while within the confines of the walls only four small pieces have been 
found. The reason for this distribution of material about the r:lm is, 
that as the meteorite struck the earth1 s surface it exploded and in do
ing so broke up into many smaller masses. Tha broken parts were thrown 
in all directions, the larger ones falling cloaer, while the· amallor 
particles fell further aJRay from the orator. Recent geophysical eXC" 
plorations indicate that at least one ltU-ge mass rests under the south-
wost r:lm of tho crater, about 700 feet below tho presont floor 

~kt analysis-'-"of the-'met<ioric· fuateiiaJ.- collectad in" the''"vicinity of the 
crater is as follows: 

(.,) Diamond (b) Nickel 7 .33 percent (c) Platinum 3.65 grams 
per metric ton (d) Iridiun 14.65 grams per metric ton. 

About $500 ,000 has been spent investigating this crater and searching 
for the main meteoric body, A test shaft was sunk outside of the crater 
which showed tha.t tha subsurface rock structure was shattered at that 
point radially out side of tho crater . . . 

The rim of the orator is covared with ejected debris composed of the 
rocks making up the general structw'o. 

The original crater, since it was fi~st formad, has boon filled about 
700 feet with this debris Which fell back after it was efected. There 
is about 120 feet of sedimentary material deposited above the debris 
that fills tho crat or, ' 

Evidence point B to the existence at one time of a lake covering the 
entire bottom of the crater, however in historic times this body of 
water has completoly disappearod. 

It has been calculated by T'Ugbman, that the debris now remaining 
about the ere.tor., would if replaced with the crat~r fall short by 
millions of cubic yards in filling the cavity, The shortage may be 
accounted for by orosion. On the basis of erosion, Tilghman·, has 
caJ.culated the ago of the crater a.a betwoan 10 ,oqo ahd 50 ,000 years. 

~160... 



A study of the tree rings, on the large cede.rs on ths parapet, indi
cates that the catastrophe occurred at least 700 ye~s ago. 

The deposits on the bottom of the crater are from 70 to 90 feat in 
thickness and consist mainly of sand and q'1!l.rtz flour with many 
lacustrina gastropod shells and die.tom frustules. These deposits 
indicate a body of water that must have been of long standing a.nd 
non-seasonal. In order that water remain in the crater the weather 
conditions must have been different from what they a.re a.t present. 
Either cooler or more humid conditions must have prevailed. The 
present water table is approximately 200 feet below the floor of the 
era.tar, At the time that the crater retained the lake the water table 
must have been above the floor of the crater, 

A thin ley-er of volcanic ash is to be found in the lake bed deposits, 
It is believed that no volcanic eruption had occurred in this area 
since Pleistocene (late glacial) times. In considering the latter 
evidence, it is felt that this age of the crater is at lea.st as early 
a11 the late glacial period or PJ.eistocemPeriod i.e. 40 1000 to 75 ,000 
years, . ' 

Over 400,000 1000 tons of limestone and sandstone ware shattered by the 
impact of perhaps several hundred thousand tons of meteoric material 
in the occurrence of the major catastrophe. 

·-·~--- Evidence-points "fo' the ·ract 'that~tbe "niateor' fell-at• an-angle'of about 
45 degrees. 

That a great deal of heat energy was expended at the time of the form
ation of this crater is evident, by the presence of Coconimo sand.stones 
which have been al tared by fusion to slica.-glass. In order that this 
process occur a. temperature of from 1400 to 1800° C, is required. 

Many of the rock fra.gntmt s carry brown and green stain, thought to be 
due to the vaporized nickel-iron, 

B. In Central Siberia on June 30, 1908 a meteor struck the earth 1 s sur
face in anisolated section at 61 • N latitui!.e and 101° longitude 1 

felling trees radially outward for a distance of uver 30 miles, All 
of the fallen treas point away from the center of the disturbance, 

In the center of the area are to be seen ten fumal. shaped craters 
whose diameters range from 30 to 150 foet and whose average depth is 
about 10 feet. 

An exploration of the area in 1921 did not result in finding a single 
piece of meteoric material although it is estimated that over 40,000 
tons of material fell here at the time. 

The meteor was seen to travel from the northwest to the southeast 
and overtook: the earth, Its speed therefore was slow relative to the 
earth's speed. At the time of this catastrophe, the night sky was 
very bright and remain•d so the following two nights. 



.. 
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C. The Carolina Bays Craters on the ea.stern coast of the Unitea states 
between North and South Carolina and extending into Virginia 1 Tezmesaee, 
Georgia and into the Atlantic Coastal plain, contains hundreds of craters 
ranging in size from 500 to over 8000 feet in diameter, All a.re elliptic 
in sba:PG with their long a.xis nearly parallell, Their direction' being 
45~ south of ea.st. The southee.storn rims a.re higher !llld more pronounaad 
than the other parts. It is believod that the origin of these ara.ten 
dates back to either the Pleistocene or Pliocene Period that is betw1en 
2.5 ,000 and ~ millions of yea.re. 

Although no meteoric material has been found within the crater wa.lla 
or in the immediate vicinity, a large number of octahedri tes have been 
found in the region northwest of the craters. 

A study of the t opogra.phy of the area. show a that there are 4 3 prominent 
craters and in the 500 square miles adjoining there are over 70 ara.ters 
which have diameters eioeeding 500 feet. Their average lenght is 2210 
feet while their average width is 1430 feet. Their e;ittreme length is 
8090 feet and the extreme width 4410 feet. 1 . 

Thia section aonta.ins by far the largest number of craters so far dis
covered, Their origin has been investigated by a. number of scientists. 
Some differenaes of opinion exist amorg acientists as to their origin. 
Some believo they were caused by tho action of the winds and the sea, 
Others, such as Melton and Schriever have advanced the theory that they 
ware ca.used by meteoric bombardment. It is known that meteors commonly 
strike the earth a.t angles varying from 35 to 55 degre~s • 

A shower of meteors striking the earth at the same time would ca.use 
elliptical de:pressions, In the latitude of the Carolina.a a. point on 
the earth 1 s surface rotates through an a.re of a.bout 850 miles in a.n 
hour, It is therefore evident that a. meteoric shower mu.st have taken 
place in a. comparatively short period of time ~ perhaps less than one
half hour, Sinca the d.ista.nce equal to the breadth of the· coastal 
plain could have been tra.varsod in a.bout lO minutes. 

D, Until 192'7 the only known e:icamPi11. of ·a. meteoric crater was that of 
Arizona. In 1931 how9176r the Hanbury Craters of Central Australia 
were discovered and added to this interesting stibject. ' 

So far 13 craters have been studied, the largest measuring 660 feet 
by 360 feet with an average depth of 55 feet. 

Others in this locality have a diameter ranging from 30 to 250 feet. 

Large quantities of meteoric iron have bsen found in the vicinity of 
thess craters. Pieces ranging in weight from an ounce to over 270 
pounds have been recovered, -

E. In 1932 H. St, J, Philby, while crossing the Arabian desert in search 
of the ancient city of Waba.r, found that the supposed ruins were a 
series of craters and the cinders in the ruins turned out bo be pUre 
silica.-glaas. 



Silic~glass is a product of the fine sand of the desert and thaI'lDB.l 
action, 

Soma rusted meteoric material was aJ. so discovered nearby we.ighing as 
much as 25 pounds, 

Since a temperature of 1700° C· is required to malt qua.rtz sand, it is 
evident that a large amount of heat energy was expended at the time · 
these orators were formed and with this expenditure of energy, eilio .. 
glass was produced, 

Thin section· studies of tho meteoric material shows that it was aJ. tered 
by excessive heat, 

F, At Paragould, Arkansas, on F1ibrua.ry 17, 1930 a meteorite was observed 
in falling and upon being recovered iltmediately afterwards, it was 
found to weigh 820 pounds, It had penetrated a clay soil to a depth 
of 8 feet, scattering the material for a di stance of 50 feet arround 
the point o~ impact, .,. ' 

G, Noar Odessa., Texas a large crater has been found whose diameter 
measuros 530 feat. Near it _a meteorite of iron composition was found. 

H, In tho Baltic there are a group of craters, the largest being 300 feet 
in diameter and 150 feot deep. Its rim extends 12 feet above the sur
rounding land surface, In this same area six additional smaller craters 

· have rocontly been discovered,· : · 
-Ci,~·J~i--·· ....,. 2"'"":'·-.v~-::-v.~ ... !'./f'>l'"tt~r£a /'.·;:,. ~~.c-:.,_..t>.,~ .. (",l ........ ' ci; 
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LECTURES 

watch your daily newspapers for &mouncement s of coming lecturas. 

TRIPS I 
August 7 - 15, 1937 - Don 1 t forget the Society week at the beach. Hea.d:-

qua.rters at Ocean Pa.rk (Spencer Creek) between Otter 
Rock a.nd Newport. We Bx:fl6Ct Dr. Packard to pay us 

August 2.2., 1937 

Sopt. 4-6, 1937 

a visit thare. Paleontology is only ha.lf of the in
terast to be found along this section of tha coast. 
Remember to spend a weekend with those members of 
tha Society spending thair vacations at the sumner 
c~. 

(Sunda.y)-.North Santiam River. Leader - Dr. Thomas P, Thayer. 
Many of the members will remember Dr. Tha.yer 1 s interes-
ting lecture on this a.rea.(See vol.2,no.ll,pp 7-9 for 
abstract) Due to tho fact that Dr. Thayer ha.a been 
tra.nsf'sred to California., this may be our la.st chance 
to take a' trip Under his leadership. In view of this 
fa.ct, Russell Collins ha.s kindly consented to postpone 
the "Turguoise Pool" (Little Cratar Lake) trip. 

- Labor Day waek:-end in tho John Day country. , Thie will 
ba a. trip similar to the one of 1935. : 

Sept, 19, 1937 (Sunday) - Turqu.oise,Pool and.Olla.lia Lake. Leader - Russell Col
lins. 



MORE AllOUT BREATHnlG VIELLS 
. . .. • .. 

In connection with the subject of "Breathing Wells~(see G, S, O. C. Bull. 
of June 25, 1937) it ma;;r be interesting to mention something about anothar one 
recently visited by a party from tho U, s. Engine.er ~apartment. 

The Norco well is located at the NW edge' of an 'Orchard tract kncrwn-a.s 
Wenatchee Heights, 4 miles sw· of Wenatchee, The well derrick can ba seen on 
tha SE skyline of Squillchu.ck canyon from tho road, 

The well a.t the surface was started at 2200 feet elevation and was drill
ed and cased thraa yea.rs ago to a dopth of 2953 foot, using a. portable Sta.r-
28 drilling rig, At :present the company is construcii."1.g a Standard .rig to 
drill deopar. 

The structure (dome) on which the well is located can easily be seen 
from Squillchuck valley road on tho NW side and 'tho Stoinilt canyon road on 
tho SE side of Wenatchee Haights. 

The well at present bottoms about 700 feet.below sea level. The comp1ete 
cycle of breathing extands ovor approsi~toly 24 hours. For twolvo hour~ · 
thore is a hoad prosauro pushing out a gas that burns· and tho noxt twel va 
hours a back prossure ca.using a partial vacuum in tho well, Tho ownors think 
that this periodic cha.ngo of prossuro is duo to tidal effoct, Two factors 
a.ro against suoh a thoory, Tho well is a ~.ittle ovor 100 miles direct line 
a.cross the Ca.sea.do M:>untains from the affects of the ocean tide; and ocean 
tides change moro often than ovory twelva hours, about every sovon hours. 

?7)--::""t"" - ~ -=-·· -- \- - If ., :- ... ..,. - -·---- -~ ,_ __ - ... ..,._ ........... - --...-1 -=:·ir-..;... 

What is the answer to breathing wells? Your. guess is as good as mine; 

R, A, Layfield. 

OREGON GRAPE REAL NATIVE 
Mo:x:ning Oregonian 8/9/36 
. ' 

·Oregon 1 s state flower, the "Oregon grape, 41 is a real native bloom, its 
ancestors having livod in this rogion more th<m 30,000,000 years ago. 

Fossil leaves have been identified by Dr, C, 'A, Arnold, University of 
Miohigan paleob.otanist, in miocen3 rocks from eastern Oregon. The 0regon grape 
1.s not really a grapo but belongs t'o the barberry family. 

Ciga.rbox wood also grew in this same region ages before smokers arrived, 
The rock records show that "Mexican cedar"' thrived here, whereas it is now 
native only to the tropics and east am Asia, .Again, incidentally, this 11cacia.r 11 

is, a spacios of mahogany, 

• Apparently the ea.stern Oregon of miocene times was inha.bi tad by many 
plants no longer native here, Dr. Arnold. eta.ta£!, .From fossil leaves, seeds 
and fruits he has identifiod the ginko tree and.a.lianthus, or Troo of Heaven, 
now native only to Asia, and tho ironwood, found now only much farther east. 

·,• - - - - -
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CANNON BEACH SECTION OF THE SADDLE MOUNTAIN TRIP OF THE GEOLOGICAL SOCIETY OF 

THE OREGON COUNTRY - JUNE 19 I 1917 

In spite of a 11outheast gale and rain storm on June 19th, the party a.s
semblcid on schedule at Cannon Bea.oh and waited eomo time for those who might 
have bocin dolayad, Tha party procacidcid south on Highway 4/-101, savaral stops 
being ma.do bcitwecin Ecole. Inn and Arch capo to study the formations on thci prom
ontones. The highway wound tbro~h alternations of clay, shale and sandstone 
formations, weirdly twisted into various shapes. Many places wore pencitrated 
by basaltic dikes. The sodden, but cheerful party finally took refuge in the 
famous Arch cafe tunnel, The foreman of the construction work allowed the 
party to proceed at their own ri el!:, through the tunnel and helpCld with ramy 
explanations of tho work an~. its problems, He finally left the group to tho 
able leadership of Mr, Layfield who know more about tho rock than those who 
haro spent over a year in its removal from tho tube through which, within a 
few months, the international tourist will paEJJon trips from Mexico to 
Canada, 

The workers in the tube have three names for the materials encountered 
namely gumbo, solid rock and loose stuff, In the canter of the bore a 
stretch of about 500 feet of super fine grain lava. was encountered, no 
t imbaring of any kind is neoe ssary in this pa.rt .of tha tube, At the south 
end of tha tunnel where work is now going on, gumbo and loose material have 
becin encountered, and work is being carried forward by hand labor and steel· 
linings wore necessary to protect the workers. T11eated timber will replace 
the metal shields and remain until the concrete linings are in place. The 
principal problem now is caused by loose slide m,g.terials which sbows the 
grinding of past slips. The tunnel will be appro:aiJlla.tely 1200 feet long 
when completed, of which about 100 feet still to be excavated. A drift has 
been run through this loose material and two TllQre are in process of being 
made, It was quiet in the turmel eavo for the clink of metal on rock or 
the movement of a wheelbarrow pushed by a worker wearing a muddy f i"ver 
helmet, bringing out another load of that painfully won drift boring. The 
material removed was pried· loose by men l;ring prone in that murky gloom. 
This is all hand work and the material is being removed with much ha.rd labor• 

The party finally walked back down the five per cent grade and came out 
of the north portal of the turmel to find that the gale had increased during 
the time spent in the tunnel. 

" 
The stormy surf made it far too dangerous to visit the buried forest 

l~yors, eomo'ca.vas and other interesting forniations. 

The sorm clouds hanging low, made the trip through Ecola State Park 
inadvisable, as the headlands became traps when low scud envelope them. The 
perfect picture in Feola Park of .basalts in proper series with their crystal 
seams along ~th the deposits of shall and artifacts left by careless savages 
in the more recent past, still remain among the place• to be vi ei ted by tho 
members later on a drier day. ~. 
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At the Warren Hotel there were cottages or hotel rooms waiting and the 
party seemed eager to raa.ch the comfort of the shelters offered. 

All the discomfort of the storm was forgotten when the evening brought 
the party together in the museum filled lobby of the hotel as an a.lterna.ti ve 
to take the place of the bonfire· cin tha baa.ch that r.ad baen planned; The 
lobby is riggad to look like a ships forecastle. The comfort of plate glass 
windo1v ovorlocking the ocean and tho choory firo in tho immense fire place 
was dGubly a.pJ;lt'eciated by tho guo st who had only to ,remembar and list an, to 
know what tha storm was doing outside, Tho official maximum wind velocity · 
at Astoria that day was 56 miles per hour. 

The group was addressed by tvro local old timers, Mrs. Mary Gerritsa 
and Mark Warren. The local speakers were much interested when Mr. Layfield 
explained what had been observed and studied in tho a.ftarnoon. Tho key
stone of the evening was the discussion of tho contra.dictions of the coast 
country formations. Mrs. Gerrit se told of the trials of the early mail 
carriers who brought the mail north from Nehalem Baor to reach this isolated 
beautiful spot. 

After a night of good sleep induced by pleasant duty well· done, and the 
feeling of security accented by the dying gale, the party awsembled on the 
dot of schedule a.ti the Coast highway and left for the promised breakfast 
with the Colllill8nder of the Saddle Mountain CCC, Thus clo sad the pa.rt played 
by Cannon Beach in one of tho wettest trips ever experienced by our Society 
thus upholding it's reputation for carrying on with its trips in spite of 
tho elements. The people of Carmon Baach ;vish to extend a hearty invita
tion to tho group to come again and sao what they missed this time, on 
account of thG storm, and increase the knowledge of us all as to tho 'Nhy 
and nherofor of the coast formations, 

H, F. Travis. 

The writer will be glad to help any of the members to find the things 
of geological interest on Carmon Beach. Anytime during the sum:ner, before 
Labor day, he can be located at the "Beach of a thousand wonders". 

THE SADDLE MJUNTAIN .TRIP-SUNDAY, JUNE 20 

Rain, rain, rain, all day long, but it failed to dampen the spirits 
of.the seventeen members and friends of the Geological society who climbed 
to the sumnit of Saddle mountain, The trail was said to be a mile and a 
half long, but it was unanimously agreed that this was one of Mr. Joe W:!.mnerla 
miles, and not the ordinary. one, The trail was good oxcGpt for three small 
spots where it had been obliterated by· slides. Thare were many switchbacks, 
indicating the steepness of tho mountainside. 

At the sumnit, which the party reached after a two-hour climb, the 
wonderful panorama which would be enjoyed on a clear day, could only be 
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imagined, a.s the mount a.in wa.s enveloped in a. cloud. Lim.ch wa.s ea.tan in the 
Lookout ca.bin, which, though uninviting, afforded welcome shcilter from the 
rain and wind. 

Recompense for the discomforts of the trip was had in the opportimity 
of viewing a.t close hand the marvelous dike system eX)?osed on the uppcir pa.rt 
of tho maim.ta.in. Towards the top the narrow dike stood up like a. great high 
wall. Tho trail crossed it sovera.l timos. It is boliovod that on no pre
vious trip of tho Geological Society has such an out standing diko system · 
beon available for observation, · 

Flowers in a.11 the colors a.nd of many varieties did their best to add 
cheerfulness, but the weather did not permit the climbers to loiter for 
close inspection of these. Mr. Leo Simon, howovor, did find a. plant he was 
particularly interested in, tho Lowisia. columbia.na.. The flowers ma.de a. 
beautiful: carpet over the upper pBJ:'t of the mount a.in. 

The day began with breakfast a.t the Saddle Moimta.in C C C camp. Twenty 
one enjoyed the very generous hospitality of Captain James Battles, who did 
his best to make e1ery one feel welcome. Plates piled high with hot toast, 
a.nd a.mplo quantities of a.11 the other foods that make up the mornging msa.l, 
wore served by a. detail of C C C boys, The party was pleasantly surprised 
and felt honored a.t being sorVC!ci on white tablecloths on tho long ta.blo. . 
Captain Battles took groat plea.sure in playing host, and !wited all to pB..}':, 

. of 
him a. visit when a.ga.in in the vicinity. . . . . 

~ .·. - - . ··'. ,, -~ ....... --•.I.~.·-__._,. ~ --w~ _..... .. ,.,... .. ............._~ ........,,. 
Leaving the C C C camp, a. short drive wa.s ma.de up the new Wolf Creek n~ 

"· highwey- to view a. series of basalt dikes in a. deep road cut. The leader Mr. 
Robert La;yfield, stated that he ha.a counted twenty suc,h dikes along this 
new highwey- a.s far eastward a.a Elsie. They 'a.re seldom less tha.n fifteen 
feet WidO I Md a.re Often 8.S Wide 8.8 200 fOOt o All probably C8me from the 
same molt on rocks underlying this entire di strict. · 

At this first stop may be found Foraminifera. specie's Non:ionella. 
Miocenic~ also concretions. A description of this Foriminifera., by Cushman, 
may be had a.t Portland Central library, found in the publication, San Diego 
Society of Natural History, Transactions, Vol. 6, 1930-31. Thre.e illustra
tions of the test a.re shown •. 

The dri vo into Saddle Mount a.in Sta.to park, from which tho hiking trip 
started, was partly ovor a. plank road. At one point this road was obstructed 
by a. wrecked truck, so thoro was a. dola.y whi~e tho men of tho party qualified 
a.a road builders. They carried heavy pl!lllks and shovolod dirt to make it 
pssible for the ca.re.van to pass, end_ they did a. fine job, . On tho return trip 
Mr. Ba.ldWin drove his car off tho plank road. twice, and some wondered if the 
spring wa.tor f oim.d a.t tho top of tho maim.ta.in may have bad some strange effect . . . 
an .'him. .. .. · .. .' 

'I ' • • ' • 

Mr. Layfield, who led the trip, came from northeastern Washington, es-
pecially for this occasion. The terr:~t-~ry is well known to hi~, a.e he ha.a 

·' . 



spent some time there. He surveyed the lines marking tbe•.boundary of the 
:park, a. gift to the eta.ta by the Crow11-Willamette Paper Company. It covers 
a.pproxima.tely four sq;uaro milos, and includes all of saddle mountain. 

Tho geology and other intorosting features of Saddle mountain ha.ve 
been described by Mr. Layfield in a. com:prei"icnsi V'O a.rticle published in tho 
bulletin of tho Geological Society of tho Oregon Coc"ntry, Vol. 2, No, 24, 
Dec. 25, 1936 • .Another o.rticle on this subject, also written by Mr. La.yw 
field, a.ppcarod in Vol. 2 1 No. 13, of the bulletin, dated July 10, 1936. 
This article includes a. ma.p, showing the location of the area.. 

The elevation of the mountain, a.s shown on the ma.p of the U, s. Geologi-
cal Surve;i', is 3266 feet. Eoth Sa.ddle Maim ta.in and Humbug Moun ta.in, its .. 
close neighbor, a.re ma.de up of basalt broccia.. Interesting features of . 
Saddle Mountain include the largo, rounded, bare rock masses which form the · .' · 
saddle, and tho spring near the sumnit, both ·discus sod by Mr. Layf iald in his : 
articles. · 

Among those who climbed Saddle Mountain was a. visitor from Oklahoma., the 
niece of Miss Rose ~ennir.gs, 

. ' 
E, M, B, 

' 
TIMING THE WIND 

The velocity of any kind of wind, from a. mild zephyr to a hurricane, 
can be ascertaincid by tho layman. A simple nrula of thumll" system published 
by tho United States Weather Eureau swcieps e;,vay technicalities in favor of 
hom13ly devices. 

If wind bl01ra less than one mile per hour, smoke rises vertically, the 
:Bureau tells us. A.wind of one to three miles per hour causes smoke to. 
drift but does not move a. weather vane. Ereezes that make themselves felt 
on the face, movci vanes and rustle loaves, a.vorage four to seven miles. 
Thoy must attain a spood of oight to twel vo miles to kocip lciaves and twigs 
in motion or extend lllll!l.ll flt>.gs, Whan a wind can raise dust and paper off 
tho groimd a.nd move sma.11 branches, it has roached a. speed of 13 to 18 
miles. And a wind velocity of 19 to 24 railos an hour will sway little 
trees and ruffle inland waters. 

A "strong wind" (25 to 31 miles) whistles thru telegraph wires and 
turns umbrellas a.bout, while a wind of 32 to 3s miles moves large trees 
and retards walking. Chimney pots and slate shingles nay fly thru the 
a.ir impollod by a wind traveling a.t 46 miles an hour. Officially speak;
ing, any wind of a velocity between 39 and 54 miles an hour is a. ga.le, 
A 11\vhole ga.lo" (from 55 to 75 miles) uproots treos and knocks things a.bout 
generally. Any wind blowing faster th&i 75 miles an hour is a. hurricane, 
No instructions a.re given for rooognizing it. you won't noed a.riJ ! 
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GEOLOGICAL SOCIETY OF TJrE OREGON COUNTRY 

Road log for reconnaissance of the Washougal River 
canyon and vicinity, July 5,,1937 

PortlMd, Oreg,, 6th Ave, and Yamhill St, 
Ave. and highway·US-99W (marked route). 

' ' 

Vancouver, Wash., Washington and 5th Sts, 
(right) on.US-830 (Evergreen Highway). 

Proceed north via Interstate 

' ' 

Leave US-99W and turn east 

g,/17.6 ' Fisher Q.uarry, Pur]?ose of trip will 0 be outlined Md speci~ens of ande
site from the quarry circulated. 

17;71- Cut bank north of highway shows rubble of andesite blocks (as.~ch as 10 
18,4 feet long) which rest on and are mingled with stream gravel. , 

18,5 Diko (?) of volcanic rock in contact with.stream gravel, 

g,/19,5 Bluff north of highway e:xposes 11redrock". 

19.8,_ Volcanic brecciS: (aggl~merate) intormittently a;tong north side of 
20,0 road, . 

20,2 Stratified tuff (?) 

22,3 Co.mas, Washington. 
. • trt ....... 

25.1 Washougal, Wash,, left edge, Leave US-830 at cross-road and turn north 
(left) on Washougal River road, 

g,/26.lt Stream deposit in cut bank west (left) of road. Ih this vicinity observe 
e:xposures of volcanics and young stream gravel• · 

27.4 Leave Washougal River road and turn northwest (left) at T-road up Little 
Washougal Rive~. 

27,Gt Little Washougal River flows· on b~drock, 

28,4 Turn ea.st (right) o.nd ascend hill, Cut banks along north (left) side of 
road show weatherod sfream deposit containing a few particles of CI""JS~ 
talline rock, 

Hilltop (terrace remnant). Vantage point fo:r viewing land fOl"IJlS to the east. 

Turn north (left) along Washougal River road. This point is 0.15 miles 
north of preceding turn·northwest, ·(mile 27.4 above,) 

< .... T ' • .. ~ • • 

29,9"1. Volea.~ics outcro; along banks and bed of river, Observe general features. . ' 

Volcanics well exposed in cut east (left) of road near mouth of Cougt;II' Creek, 

Leave Washougal River road and turn northeast (left) to Bear Prairie. 
Altitude 224 feet (above sea level), 

Weathered stream deposit expose~ tn cut north (left) of road; altitude 
630 feet, · 1

•• 



Milos 
{!/35.3 In this vicinity weathered volcanic rock (nndosite?) exposed in cuts east 

(right) of road, 

]ear Prairie, T-road north at unoccupied CCC camp; altitude 1,153 feet, 
Sumnary of features' thus far seen, Caravnn will continue east. 

39,5t Volcanic rock in cuts uest (right) of road. 

~:11 Weathered. stream deposit (gravel and laminated silt in cut west(l'ight) of 
4o ~4 - road). Al ti tud.e of base Soo feet . 

4o.41_ We~therod stream deposit (so..~dy silt) poorly exposed along road. Altitude 
4o. St of base 500 feet, . 

!!:/4o,8 Coarse stream deposit. 

:ti/41,4 Turn northeast (left), 

42,6t Salmon Falls of the Washougal River, Engle Creek formation reported., 

44,8 .. Cross-road~ continue south via serpentine road, Weathered volcanics exposed 

45,9 T-road junction; turn west (right). 
. " 

46,0 C~oss-road junction with US-830 (Everc;reen Highway), Optional side trip 
~of 2,9 miles to Cape Horn ~ith stop at quorry, then turn west on US-830 

- ~ , ' " ' 

!!:.147 ~5 • Wes1i".port~r··of avalanche"shed.; ·" Par~ini!;' frai;menta1 volcani~s and coarse 
stream deposi~ within the volcanics,· Also small exposure of weathered 
stream deposit restine; on the volcanics, and spheroidal weathering in 
the volcanics. · 

- - -· 
49,1 Scoriaceous volcanics in highway cut. 

Q/49:6,_ ~cathered stream deposit containing particles.of crystalline rocks. Road 
53,5 · descends from altitud,e 6oo feet ~o 75 fee~. 

{!/56,2 wruihougal River.cross-road (mile 25,1 above). Optional summa~y of dD.y 1s 
observations. Caravan will disband for re~ to Portland, 

81,3 Portland, Oregon, 6th Avenue and. Yamhill Street. 

Ilf CaravlU'l stops for discussion. 

_. :tiJ. Alte~te route to mile 44,8 

, 
j ....., .... .., 
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WASHOUGAL MYSl'ERY TRIP - JULY 5th, 1937 

A, M, Pipor, Loe.der · ·.··: .. .. 
"Oh, we don 1t know where w.e 1re going but we 1 r~ on our way!!"· This was · 

the motto of tho fiel>l,trip on. July 5th, lad by A, M, Pipor, into what we .. 
la.tar loa.rnod, was tho.Washougal country, At our first stop, Mr, Pipor 
oxpla.inod tho purpose of ·the trip and tho gonoraJ. route of travol, indi-
cated on a completo and accura.to log. 

" .· 
- . • • , . r 

Mr. Piper is chairman of the G.s.o.c. Research Comnittee and he ttiok: · · 
this opportunity to give the members an idea of what geologic field work 
moans and how tho first steps should be taken. Field work is not all .. .. 
"beer and e1tittlos 11·, but a lot of ha.rd work, with a raa.l thrill of accom-
plisbment when a job is complotod or some now discovery is ma.de. Genius 
has been defined as an infinite ca.pa.city for tDking pa.ins; the solution 
of an intricate geologic problem calls for something of that same qualifi
cation. 

Whan starting work in a new area, ii is ne~essa.ry to select rock fo~· 
at ions and to assign them temporary names or symbols by which each can be 
designated throughout the field project, A formation, as defined, is any''· 
rock bod or group of bods whd.ch can bo traced systematically a.a a ·unit, 
noithqr thickness or uniformity in composition 1,s a critical foaturo. As' 
the work progresses, tho formations :t'irst soloctod rNJ,y be subdi vid.ed, or 
com'Qinod into fowor units. Formal na:mos 'usually are assignod to tho 
se'17!3ral f orma.t ions in tho final stage of tho projoc t. Onoo assigncid 

.o. and defined, th!l.t namo is followed until 'data a.re disoovored·which INl-Y .,. •. \. 
restrict its application or force it-s abandonmont. 

' . 
This "formation" should be ·accurately and ~~mpletely described at 

ea.ch locality studied, which is of course, each outcrop. It is best to 
put each description on a se~ate page for ea.so in future oorrola.tion. 
Overlook no detail, as it may be that pa.rtioula.r detail which will prove 
diagnostic in tho final analysis, Tho looa.lity and tho features exposed, 
should bo completely do scribed, just how to get to it, by roa.d or trail, 
or both, starting from some definite point, prefera.bl'y a. post offioo, 
The land description by township, ra.nge, section, and 4p...aore subdii.rision 
should also be given. In your notes, answor in order the questions: 
Where? What 1 In each answer, it is helpful to start with the most general 
features and progress to tho dota.ils. 

First stop was at the Fisher ci:=ry on the Evergl-eeii Highway, This 
material was identified as andesite, which occurs as.' a single sheet abilut 
90 feet thick, Fully 90% of the andesite is li~ht'gray in color, dense, 
and fine--gra.ined (folsitio or aphanitio texture); 'sma.ll. portionq of 'tho 
rock aro sooraoious, vosioula.r, and nearly black in color,' Tho Col'lllllbia. 
River, working in underlying fragmontal rooks, ha.a undercut this flow so 
that largo and hugG blocks have broken down in surrounding talus. As this 
flow •ppoars to bo quite frosh and makos up part of a: hill whose form suggest 
a former volcano, it was suggested that the :rook bG ~antatively designated 
a.a Typo No, l of yo'Ull!';ar voloi;nioa, . ".'-.: 

:.~.1.iLJ'. ·. . •' 
From thi! :p~~~:on, t_o cains:s ,_ other ,typo a 

'_-.\-!) .~1J·:J: •:'i t:.<· ':.(• ... I · ' ' -"-;1.71'.:._:_ \" _. 

" of tHe.yoUrig volcanics wore 
::.· ... ;:: . . ·.: '. ':.· .. 

, •• ' • . • . .. - . r .·J ........ .-.. ! .. rf11·.· 

~ ... -· -



fo'W'l.d. A pseudo-dike of and~site, w1th horizontal columns, was studied, 
These columns terminate against stream gravel and at first glance suggest 

,..that andesito has intrudod gravol. Evidenco .was fo'W'l.d to :provo that this is 
not true and that tho andosito is tho oldor rock:, although at one time it 
may havo boon a feodor for tho overlying andosito. Tho 11rod rock11 quarry 
exposed a red, highly inflated lava which conta.inod both angular and water 
worn fr:igmen11s of foreign rocks: another rock typo in tho "young volcanics~ 
This samo mat orial aP,pcar s to form a considorablo :part of :Pruna Hill , wo · · 
wero told, and it ma.y bo that :Prune Hill is an old volca.no; :pa.rt of tho Mt. 
Tabor, Mt. Scott series. Near Cam!!.s, a stratified tuff was observed in 
:passing. All the so ~re .c~mpri~ed by tho yomig volcanics •. 

. . .. :· ' , ., ' . 
At Washoi;gal, 1ve left·)he Evergr.een Highway and took: the 'old Evergreen 

highway up the Washougai River,· About· a mile beyond Washougal an excellont 
exposure of stream gravol was observed, at an olevation of 75 ft, A, T, 
(above tide) . The deposit consists of sub-angular and ill-rounded pobblss 
of basic igneous rocks, They are not intensely woatherod except for a zone 
a.bout 5 foot thick: at tho top of the exposure, Thero are a few "foreign11 
pebbles, one faceted quartzite which was :promptly collected, labelled, and·;, 
saved by Mr. Vance. Several other pebbles of·quartzito, granite and met.R
morphic rocks wore found. Tho sand filling was also composed of n.b-a.:.1£,'lllar 
grains·;-- somewhat ii'on 'stained, cementing the gravel into a fairly well. in
duratod. bed, There a.re interbods of sand and some clay. 

This gravel occurs in a terrace ( ?) jiist above the Washougal River. ,, 
We were asked to make careful notes so that we could later compa.r(l this 
be-ct'lvith others we wore t.o seo. Was this torrac(l ( ?) formod by tho gravel 
as cfeposite'd-, '-or is th3 gravel a· member ·in· tho· bodrocl!: and the terrace form ' · 
a. rs"sult of erosio'n'rathor than 'deposition? · · - ·. ' ·" · ·-~- '.," ,..-< · -~""""' 

Our trip continued, leaving the Washougal River and ascending ~ terrace 
to a height of 300 feet A,T, More gravel was exposed in roadside cuts, and 
were sii;nilar to those found before, The basic igneous pebbles were well . · 
woathored as was tho sand filling,· Tho loadar summarizad the observations 
of the trip, and revi~.vod the work for the afternoon. Then back: to the 
WB.shougal River and wonder of wonders, at 12 noon, we had what Mrs, Leo 
Simon called a n=atack - lunch, 8ay it a.gain - you'll get it, After a. 
vigorous round with tho vittles, we were sufficiently strengthened to look 
at the rock on which we sat, It proved to be an andesite. 

At least it was a basic igneous rock, rather similar in composition to 
that of the young volcanics, yet it appeared "older" because somewhat de
composed and beautifully spattered with·~eolites of which many bandsome 
muse'll!rt-'typo spacimans were painfully chisoltld out. Near tho top of tho road 

cut, we saw a stratum of reddish ash--and Eloil, overlain by a deoidedly young 
looking basic igneous rock:, Ila· we called: ,the underly~ rock:, the first type 
in older volcanics. r.01der ·volcanics", becauae they (l) appear to occur below 
rocks so far seen, (2) are somewhat decomposed as a result of later 'igneous 
activity, and (3) appear to form the fringe'.r!Jf. a high land mass of mature 
topography to the north. ;~:u : · · :. · 

., • .. •. 4 

At mile 33,g we again left the Washougal:' River road and turned north
east to ]ear :Prairie, On the way up the side of the terrace, at 630 feet 
A,T,, we found mora gravel, deeply weathore1i; ,tl>!e: sand filling containing a. 
great deal of mica, but otherWise vary similar to the gravels seen before, 
This material is overlain ( ?) by ande11ita; on- top of the JTairie. (altitude 
l ,150 to 1200 feet) 
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We stoppld at mile 37 .l for a general view of the area, silver Star 
Mt, was almost dus north. In fa.ct this trip fits in very nicely with three 
:previous trip11, (a) th'3 fir st W!l.shougal trip, (b) Silver Star and tho Ea.st 
Fork of the Lewis Rivor, and (c) tho Vancouver trip, we discussod tha fea
tures obsarvad so far on tha trip; in fac th leader was ospecially careful 
that we froquantly inspected our observations and took stock of the status 
of our knowlodge. This proved to b,,i a. valuable feature before the day was 
over. 

· At mile 40.l on the ea.st-faci."lg slope below Bear Prairie, elevation 
SOO feet A.T.; we found more gravel, similar to those before, only exposed. 
in greater thickness and extent, The sand and clay lenses were-more numer
ous but otherwise conditions appeared the same. The party voted to take the 
trip a.round by Salmon Falls on the Washougal , so we set out through the dust, 

At ia.lmon Falls we found a basic lava rock ,-another ( 7) type in the older 
volcanics,-somewhat columnar jointed, and forming the Falls. Upstream, the 
lava rook was underlain by stratified sedimentary rock which a.ppeared to be a. 
conglomerate or volcanic broccia; it was across tho river and tho river was . 
deep and wet. We were only too willing to infer that this was the Eagle Creek 
(Warrendale) formation, but caution prompted us to caJ,l it. the nolder sedimenu 
ta.ry rock. n We dodged fervent picnicoers, exploding firecr.ackers and sought -., 
the pea.co and quiet of the river above the Falls, but the sun_was streaking-,.,_ 
towaa-d the wostern horizon and we had to tear oursolves a.way.: 

\ ,; • .. Ja4 )n 

On the road out to the Evergreen Highway we saw some.very interesting,, ~·· 
stra.t:tfied rocks which made us Wish for another hour, but that will be another 
trip, we hope, . Back on the Evergreen_ Highway and wes:twa1d to· the Mt~ .PJ.easant. 
avalanche shed 'where wo' stopp~id to' s<iei some sedimentary and fragment-al 'ro'cli;s -
within the lava. · · ·• · -~-

We sav/ the steamer Lek~ Bonneviile returning from her weekly jaunt to 
Bonneville, the same boat we will be taking on the 'trip of the 19th, when we 
do our geology in style, from the deck of a river steamer. , . -

The party disbanded here, It has been a most interesting day, for not 
only had we: seen new country, but we had been initiated into tho inner 
of research workers, the place ws have been striving to fill ever since 
inception of our Society. 

circle 
the 

.., 

While we wero trying to convince ourselves that we had to go back to 
Portland, the leader explained just what a research problem in the araa cover
ed would mean, in the way of work. The advance sheet of the north half of the 
Troutdale quadrangle together with the northwestern portion of the Mt. Hood & 
Vicinity sheet cover most of the a.roa, starting along the Columbia Ri var, each 
canyon and ridge should be traversed, preferably on foot i recording in detail 
all observation at outcrops, These data could then be o'prrelated to give a 
picture of that portion of the quadrangle, The~ work could then be extended 
northward, whila other parties worked eastwa.Idfrom the Vancouver side, 

It is to be hoped that a group, or perhaps the whole Society in separate 
work parties, will take up some problem of this nature and somewhat justify 
the precepts of the organization by making a definite contribution to science. 

, -. . • (RCT) . . _ . . 
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SPECIAL NOTICE ... . ~ ~ . . . -. 
GET TOGETHER MEETING .AND PICNIC OF THE GEOLOGIC.AL SOCIETY OF THE OREGON 

COUNTRY WILL BE HELD AT MT. TABOR PARK AT 6: 30 P ,M. , THURSDAY EVENING, AUGUST 
$._TH, .. 

BRING YOUR OWN LUNCH COFFEE WILL BE SERVED BY THE SOCIETY, BONFIRE IN 
THE CRATER LATER rn THE EVENING. 

COMMITTEE !.!EMBERS WILL CALL YOU ON THE PHONE TO FIND OUT THE NWBER IN 
YOUR PARTY. COME OUT AND LETS HAVE A RE.AL GET TOGETHER MEETING. 

August 22, 1937 (Sunday) 

Sept. 4 - 6, 1937 

TRIPS 

- North Sa.ntiam River. Leader-Dr. Thomas P. Thayer. 
Many of the members will remember Dr, Thayer 1 s in
terest ing lecture on this a.rea.(See vol.2,no.11,pp 
7-9 for abstract) Duo to the fact tha.t Dr. Thayer 
bas bean transfered to California, this may be our 
la.st cha.nee to take a trip under hie loa.derehip. 

\ 
In view of this fact, Russell Colline ha.a kindly 
consented to postpone the"Tur~uoise Pool" (Little 
Cr~ter Lake) trip. 

- Labor Day week-end in the John Da.y country. This 
will be a trip similar to the one of 1935· 

Sept, 19, 1937 (Sund{l.y) - Tur~uoise Pool and Olla.lie Lake, Lpa.der-Russall 
Collins. 



. ' 

We regret to report the death of Miss Julia Cowper

thwaite, daughter of an early Oregon pioneer family, August 
'1 '' " ' 

10th -at Good &ma~itan hospital after a long illness, 

Miss Oowpei-'thwaite was 72 years old, She taught school . ' ' 

at v&"ious potii.ts in Oregon and-~as a. j;lostal clel;'k. at the 

postal substation at the Woodward & Clarke company. 

Late!.' Miss Cow;p6i'thwaite was transferred to the ma.in . . . . . . ......... . 
' 

postoffice, where she served for 25 yea.rs •. 

Miss Cowpert~aite was a c~a.rter member of the Geo

logical Society of the Oregon Country • 

.. . . . 

" 

... 

. . 
~· : i~ 
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FOSSILIZATIOU A.'li!D mRIFICATION 

By J , Willlller 
. ! .. •'. :.;-..·r '··-· 

... :'' ·. INTRODUCTION 
' • ' ' I ~' 

The term Petrification i~ used to describe organic remains found in the 
earth in a mim1ralized state, Through custom and. usage it has been replaced 
by the t:irm Fossil. A Fossil, is defined as tha remains of a plant or animal, 
or tho roc~rd of its oxistance, preserved in the rocks of the earth. It must 
record the size, shape and. structure of the original and it must have 1 i ved 
at one time. A fossil l!IllSt also havo ago. A skeleton of a mamnal, as en 
oxamplo, which li vod in a -provious geological age, mey" al so ·bo rogardod as a 
fossil although it is not extinct at the prosont time. . . . 

Fossils have the significance of indicating Geological Time, the type 
of climate, and envirorment existing during its life time, within certain 
limitations. 

HlESERVATION 

Tho preaorvation"of an organiEi!l may be brought about in various ways 
as for instance by : 

: • •• •• • • • t - -

1. Fraoz ing - thi_s is :co.nfinad:. ·:to tho polar rag ions, ,. · 
. " . . .. , ~ . - . . ' ... 

2~ Ha.rd parts of 'th6 ·~~gan.ism - ii. very colllllon occurrence. 
:. '1 • •• • • •• • • ' • 

3, Carbonization - applicable to plants, as seen in coals. 

4. Qasts of the or~ina.i .-·as seed-~·.,;~ tra.Cks,' 
. ' ' 

• . .:· - J. . ... _,.:. ··: "-: ::,,. . . . 
5, Petrification of original - occurs to hard parts oril.y 

6. ]footprints of animals - as seen of the Dinosaurs in the Wy~ing 
-· coals. . ..... 

A prime requisite for ·proser'V8'.;:L~n:·:·1~·,\he,_eic~usion of air and water 
from contact with a lifeless orge.niem • 

..... ~ ... ".,-· :' ~ •• , '! 

In order that preservation take pJ.'a·~~ ;·the. organism l!Illst be entombed 
i=ediately ~tar its li:eath in aone kind of protective .material, and its 
condition of prosorvation doponds la.rgolyu~on the ·kind of ma.torial in which 
it is deposited. · · .... 

Fossil~ have been found in the .follo~ materials:l.Sedimentary de
posits, 2. Volcanic Ash, 3. Ice, 4. Loeas'd.eposits,. 5. Peat boge, 6. Resin, 
7, Infiltration of mineral deposits •. : .... ;·.:;,;.::: \ 1 

'-'< • 

FOSSILIZATION · , 

Fossilization .occurs only to the hard .. pa.rt s of an organiil!I, such as shell, 
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bone, wood and chitinous material. Shells, for example, may be preserved in 
soft muds which la.tar change into clay, elate, aha.le or limestone. Tha soft 
muds sea.ling up and GXcl uding bo~h· air and water. It should bG not ad, that 
thG conditions which ma.k:G possiblG fossiliz&tion, occ"lll' both in areas of 
volcanic activity a.s well a.s in a.roa.s of sedimanta.ry deposition. 

The remains of an organi em in a fossilized state may ba either: 

(a.) Altered by the illfiltra.tion of mineral substance carried in solution 
by ground we.tot' i.e. they become petrified or turnod to rock. 

(b) Unaltered such as those found buried in poa.t bogs, ice or rosin 
ramaining in a prciservod state, · 

Altered remains ha.ve been divided for classification into four groups 
due to: (A) Silicification •. (B) Calcification. (c) fyritiza.tion. 
(D) Carbonization • 

. i ' -

SILICIFICATION 

In the process of silicification, silica in whole or in pa.rt replaces 
the original material a.s ·is evidenced in fossilized·shelle •. This:":process 
results from percolating waters charged with silica or lime which enters 
and :tills all cavities, with the result tha't the original material rama.ins 
unaltered except for thci oponings and cavities. Frequently, petrification is 
brought a.bout by the solution of the material and the deposition of mineral 
matter of which the fossil is composed; also by water over--eatura.ted with 
mineral substance. .Molecular rcipla.cement results in the lat$ar case~ The 
most common minerals associated with silicifica.tion a.re silica, lime and· 
iron, ' , 

Silica acid in solution- unstable ortho-- or mono-silicic acid is very 
penetrating and will invade cell structure starting the replacement process. 
If carbonic acid is present, a.a is frequently the case in underground waters, 
the.cpenetra.ting power of mono-silicic acid is greatly enhanced. 

CALCIFICATION 

In the process of calcification, calcium carbonate in whole, or in 
pa.rt, replaces the original material' as is evidenced in fossil corals, 
brachiopods, echin~derms _and !Mllusks, 

... ;:Calcification and silici:f"ica.tion are reversible processes i.e., 
an organism may first be silicified, then la.tar calcified, or the reverse 
action may take place. Silicifica.tion o.ccurs morefraquontly than calci
fication, although calcification seems to be morel general, especially 
where brack:i sh we.tors have exi stod as 1 s common in delta. ·regions. 

·In either case a positive:·increase results in the specific gravity of 
the material. 
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CARBONIZATION . ; . "~ ·. ' .. 
Carbonization results where leaves or plant reI;lS.ins fall into lake 

waters and sink to the bottom, there to be covered by the soft muds. Vory · 
little, if any, oxygen roaches tham; consaquontly dacay is a slow procoss 
resulting in a remaindar of carbon which is found buried· in the silts, 
The chemical action taking place, during thG carbonization procoss, produces 
m:i.rsh gas, wa.tGr a.nd carbon dioxide. Fish, graptolites and plants are found 
in thG carbonized state. ,. 

'; -. :; • -• • '. ,, -~ - r., • 
The action of fossili~ation and petrification DlllBt necessarily take a 

very long period of time, as is evidenced by the fact that fossilized or 
pGtrified structures, so far found have not boen identified as having-'.l.ived 
within r ocent geological t :l.me • . . . ·: ~ ·- . 
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SO. IDAHO FARM LAND SINKING 

New Canyon Being Fo~ed - Area Closed Because of Peril to Visitors 

By Associated Press 
BUHL, Ida.ho, August ll. - Deep r-UW.blings like muffled blasts of dynamite 

and rising clouds of dust wore a.wecoma ovidonco today that valuable farm land 
is sinking in southom Idaho 1 s most productive agricultural a.re.a., 

Geologists, called in by alarmed farmers, were unable to explain the 
phenomenon - the rapid sinking of soil that once wa.s flat fa.rm a.c~es. They 
said they would begin a thor.ough investig,g.tion of tho "sinking canyon° on 
August 22. . 

. . . 
Boca.use of a.cute clangor to curious vi sit ors, Emil Bordowick:, mMa.ger of 

tho Griffin ranches, on which pa.rt of tho strllilgs d.1sturb.a.nce is ocOllrring 
ordered the land closed to ti:,e publi.c and placed special deputies a.round the 
region. 

Close to Salmon River 

A new canyon was bei.ni formed eight miles northwest of Buhl beside a. deep 
gorge that carries waters of one of Idaho 1 s Salmon ri vars to the Snake Ri var. 
A 30-foot wide wall of granite separate tho now canyon from tho chasm through 
which tho Salmon flows. · · · 

Deepening of the depression unusually rapid for a geologic change, said 
Horton B. Abel, Nampa, Idaho, geologist, who is loading the investigation. 
Four acres of valuable land on the farm of H,A, Robert s'on sank in twci weeks' 
time between l25 and 150 feet below its former level, Twelve other Robertson 
acres are era.eking up, He fears they, too, wiil. aink. · 
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... . ".... . ... 
Geologists have found a:pproxima.tely 100 acres sinking in tlids "region •.. 

Vast slabs of lava rock, considered. hor.ll.~9,fore ilXlll!OW.blo, are included in the . . ~ . ' , ,. . . 
sGttling :procesa. · ... ' . .\·:··.: · :-,. . ._ 

\ .... :· ....... 
Giant Cavcirii, TJ.:ifory, . 

~bell expressed belief a great c~~~rn· existed deep i~ the 
alieviation of pressure was allowing the SUl'fSce to sink. 

earth and that 

: Farmers aXoppad a 200.:.foot rope; with woights attaohad, down ono of tho 
giant cracks. It failed to reach bottom. · 

• • 1 ..... 

· w;rri~d farmers now wonder how far back _the forming canyon will extend. 
Robertson fears his entire 180-aore farm will be turned into useless oanyon
bottom land. . . 

. . . . - ·-... ; 

Visiting the area is hazardous, .AoelJ. stjd·. Great cl.0ude of.dust rise 
from thci new canyon as the earth continuos to settle. Ea.oh movement of the 
soil is accompanied by dooP""throated rumblings which Buhl farmers say sounds 
like "muffled bl,astS,c<l~ cj.yna.miten,: : _ : .. ·: . . . . 

. - . • j· • ' • • _.. • ' ' •. 

The. abova taken frctitJ ..... _ . . . 
• • • , •• t 

THE SPOKESMAN-REVIEW, Spokane, Washington, .August 12; 1937 
·- .. : . . . ·:· -.r-, : ~ - - - .............. ' 

• • • • r •. •• ~.r ~""'! .. ·-.- ,·r 
' ·~ ' 

. ~ . 
. ....... . • ,. .... ~ ... - .... t . ·' ---

Generous contributionli 'to oi,ir. publication 118.ve" not lately been de-.· 
livered to the Editor by th~. W?'rlter's;. espei:iaily. laoking has been reports 
of lectures and field trips·: .. Howciver, our readars are just as avid as 
aver, consequently,tpo_Editor. doa~e it noces~a.r.y to publish the.following. 
Ho found it intciresting but doos'not vouch.for its.scicintific merit. You, 
readers, are students of fao~ and i!asters of logical deduction and are, 
thsrfore, quite capable of form;l.nfi your own JW!.iiemont. - Editor. . .. . . ·-

. . .. . ~·r ! s· '· : · .•. • . 

THE TALE OF:_T~:O .. NAT~_I.pNS 
.. - . ~ ... ~ ·:: .E)Tu·".-·: . . \.:: ,t.:.f;:;! .. 
· .. , . ..,~,-~ ... '1: ,•ru ... r• 

S E T T L E 0 F N 0 R T H :. · W ~ '$"' T,. li:. R. N : tr~,-~.T E p S T .A T E S 

(By E. c. McClellan', c';'i:.'; 725"$.: w·:-9th Av~~.:.i'to"rtland,' Oregon.) 
' 

• • ~· ...... ·,~· ·- ... J, I'·~'·:~" 1.-.:'"',.: - t .. .. ~ ... - .~. . 
Over four thousand years' ago· .tl;i.~r9 w'as a .great flood in e_as~ern .Asia. 

The exact date is not certain, but'.estl,mated 'at". 2l96 to 2350 years before 
Christ, or 4135 to 4287 years ago, at this date. - · . , .. 

.At that time there were two racos, or families, &s they styled them
selves living upon and cultivating tho lands noa.r the Operut along tho 
Yang t so Kiang, ~d Ho amg Ho rl,vor~ •. ,'l;'~gaq.,pn, tho Ho alt'g Ho ,!la.J.led them
selves the black haired people, or Souii:.CiCHain; ·.and tho first· who woro able 
to carry on any ·conseoui:ive c~oi?-oni.~~·~~·;· ·.The ·~hara wore known as 

... ~ ,. 
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the Sons of Tang, - or Yang, 
. . . ' . 

The Ho ~ Ho is the most dangerous river ill the wol'ldi' many times 
breaking out of its channel during periods of annual flood, ·8:ti.d covering 
the country for many de.ya a.nd drowning its inhabitants. It ha.a had three 
different outlet• into the ocean, a.nd at that tillB was emptying into tho 
ocean vary oloaa to the mouth of tho Yang st• Kiang. As these floods 
occurred avary season, and of varying volumos, many of the people had rafts 
of logs, whoroon thoy lived until tho floods rooeded and thoy could rllturn 
to thoir lands and oultiyating. Flood.a also occurred on Yang sto Kiang, but 
thero of minor . dellgor, and. rs.ft s worea.l ao uaod • 

• ' • • ~ ~ J 

At the date ~f the great flood, many of those ra.fts were carried into 
the Pacific Ocean, and carried so far· out· ths.t they were taken to the Japan 
Current and carried. by it around to tho North .American Continent and those 
still living wore a.blo to land noa.r tho mouth of the Columbia River. As 
the waters of tho Japan Current is warm, teaming fish, end showera frequent, 
the loss of life im.y not have beon very grl:lat, and of coU.rse ·men, women and 
children were all togothor. · · . . ... 

Land.ing ther~, ·they settled upon the land, and carried on their old 
occupations of farming and. home building; but their habitations were dif-
ferent from ea.oh other, the Sons of Yang having learned the way to construct 
residences of earth, ., 

These people ha.d..boen at war with each other before leaving Asia, and. 
carried on thoir old. feuds; and. as it is very evident the _Sons_ of ~_were~ ... 

more numorous, -- having more .rafts to bo ca.rriod. amay, and al so more we.r 
like, they woro in the ma.Jo.rity from tho' start, and. kopt tho ascendancy 
throughout the life cif what booame the two nations; . ' 

· For 'tho first 'fe'li hundrod year a thore was ·plenty agricultural land for 
both people, but when the whole booamo cultivated; the Sons of Ham forced 
tha others from tho ooUn.t'ry, killing many, and tho others wore driven up the 
Columbia Gorgo to 'tho· lands in eastern Oregon and. Washington. But in tho 
oourso of time tho Sons of~ had to also spread oast, and again forced 

. the Sons of Yang f'UI'thsr ea.st, into tho Snak:o River valley until they were 
stopped by tho Rocky Mountains, and ma.de a final stand some distance e&st 
of where the town of Twin Falls is now located, tho western side of Goose . ·r . , . . ~ .. 
Crnak: val.lay bottom, seeming to be tho dividing line between the two nations, 
for by t~t ti1:10 they woro both numbering many millions • 

• .. . i~."";." . :...··: :·· .•• ·" : • . . 

The Sons of Yang, being unable to move farther ea.st or north, a.s they 
increased in 'numbers worked.· south-, along the· west side of the mountains, 
pa.st the Great ·SSlt Lake,· and· i understand.at lea.st one hundred and fifty 
milos south of there. · 

. t''"!.' .. -. ' 

I a.i:i a Civil Engin:eer by profea~ion, a.nd"after six yea.rs taking con
tra.ct s surveying the :Piiblio lands, principally in north-eastern Nevada, -
1879 to 1884, - located at Elko', Elko County·, Nevada in 1884, 11.nd was 
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county surveyor for that county twenty years. During and after that period · 
I 110rked in Idaho, utah, New. Mexico and California also. 

. ' . , 
In 1885 I discovered ·a.n old abaft about five feet in diameter and faced 

with small pieces of slate or· shale, set in what I believe to be cement. Most 
pieces were very s:iall, not much larger or thicker than my hand. ThCl u;pper 
two foot of the sllalo had boon broken down by action of water and frost, and 
caved in for bout throe foet ba:ck, so I could not.got vary close to the odge, 
but I dropped a few'stones down, and judged thG shaf1; ;t-<?",be about thirty feet 
deep, As the sizCJ of the dump seemed to bo far largGr· tlia:i would ·b~ caused 
by th19 amount of earth taken from the shaft, I bolievod there ·was chambers 
excavated below •. The color of tho dump showed it to be.of g,oat age, as the 
surface had tho same sun and air burn as the soil a.round it, but as I had 
then never SClen anything looking like h\llllM. habitations in tho country, I 
could not account for it • · 

Nearly t?10nty yea.rs afterwards I was on a ·sur..;.ey:i.ng trip nearer the 
north pa.rt of Elko county, and where the Snake River daaart or valley e.xt ends 
into Nevada, when I came across a village at the eilge of the dosert, where 
tho canon of the West Fork of thG Owyhee River leaves the mountains and enters " 
thG valley, and a road lea.ding to Para.di se Valley era sees the river gorge and 
eztends wost. I ha.d bcrnn over that road in 1881, but had company and was 

not driving, and :paid no attention to the scenery;. but this time I was alone : .. 
and able to look around. ,, 

• ~ , . ~ . ~ ' •. ,' . . . "'rf'I 
The remains of the village habitations consists of concrete mounds, all 

of the-same s:iia.pe;·a.nd nearly-·eame··aize, but-without 'an'f order'·•of placemerit',"C. 
They were about a foot high, bY' eight wide and twelve feet long, 'the a·ides • .)~ 
and ends were parallel and as regular as possiblo, and the corners were as 
square and true as any carpenter can turn to-day. From tho top thGY' slope 
out at about thirty degrees angle, and down the middle lengthwise there is 
a doprossion ~ about five inches deep, perfectly rounded, so tho hips oan 
rest easily and body lay as noarl1 straigh~ as possible, 

I spent some time there, and determined positively the1 were actually 
the ·work of man, Then, continuing my way, I ssw many of the samo mounds on 
all sides of mG, and for several days, while I. was· survoying i:h 'the valle1 
I eaw so many it seemed to me. thoro must be at least onG for every fifteen 
or twenty acres of land, There were also round mounds, but I did not ex- · 
amino them; but thoy were al so of ooncrGt o. • 

Since than I have aeon many in different parts of tho Snake Ri wr val.lay; 
and tho concroto is so strong that while many thous!lnds of· years have passed 
away, I havG novor soen onG having a crack: or chip gone,· a.ii.Ci in onG in stance 
near Wells, Nevada, a road that has bean traVGlled owr for seventy years, 
crossed one of those mounds, from end to end, and I could not see that it 
had been in,iured BllY way by wagon wheels or iron shod hoofs, .• 

After finding those mounds I wondered if there might not be somo other 
indications of habitations, and soon found tha1; there were also plain indi
cations of mounds, thG remains of dirt houses in different places first in 
tho Snak:o River valley, and othGr places la.tor, Of those mounds thare are 
throe peculiar characteristics. In preparing the earth, all coloring matter 
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ha.a been excluded, so1he mounds a.re nearly whits, and can be' l!i:ien for long 
di stances, All elements that a.re needcid for :plant growth ha.Ve bcion olimina.ted 
so no plant of any kind can grow in the soil; and when wet, or dampened it is 
water proof, tho rains or melting snows running off, "Like watCJJ," off a duck's. 

• ba.ck 11 , Due to this fact the cia.rth has nevar bCJon wha.shod, or ca.rriCld away, 
but tho earth has sim:pl.7 settled to 1IB ground. by gravity alone, 

I am 'no a.rcheologist, and takci no interest in such mattcirs, and havci 
only seen what has bsGI). a.ctUAlly forced 'II.Pon my attention, and believe 
many things rray be found. by c&-eful search. 

The actual history. of one of those nations, (I think by tho Sons of 
Yang) is pictured 'II.Pon tho cliffs of Snake River, near the west ond of the 
valloy, Tho first picture shows them a.a they reach the shores of this 
country, upon tho rafts that carried them over. Tho noxt shows when they·: 
were driven from tho coast and ea.st of the moimtains. It reprosonts a. 
gro'II.P of old men, woman and childron waJ.king ea.st , and gua.rdcid by a group 
of armed wl!l'riors back of thom, Thci next is a similar picture, very likely 
illustrating when they were forced up thG Snake River Canyon, and into that 
valley or desert, TherG may bG found othcir records tcilling of the VM.ishing 
of both tribes, _by famine, disease or battle, or all of them, 

I have jlst hea.rd of one 'mound being excavated in Oregon, and skulls, 
bones and utensils used found in it, Very likely they'represent the bodies 
of the women end children, when their mon wore killGd in battle, and thon 
their OIJPononts went in ,and slaughtered them, and _loft tho house, and thom 
in "it. Superstition .would .vory likely koep 1.1voryoi:ie a.way from there, 

JONES WILL SPEAK 

Dr, Arthur C, Jones of th~ Geological· Society of the Oregon Country 
will speak on 11Geology of the Portland Region" at a. _meeting of the Sell
wood-Morelend Lions club this'noon in the ~stmorelen~ golf clubhouse • 

. . ' 
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JOHN DAY RIVER TRIP 

September 4-5-6 

L ea.der : H, B , Scluninky 
. .. 

0 Miles - Portland - Leave a.t your convenience on Saturday morning. 

126 " '.: Jiiii~tion Dalles-CaJ.iforni~·and She~ H~·~a.;/. 
137 
144 
159 
179 

189 

200 
213 
222 
2)+g 

2$0 

326 

470 

. . . - .. . : ·. . 
11 

...: Shaniko } · · · . 
n ·:' _; Antelope · Stop a.s desired along' hero - · · ·- '. 
11 • - Clarno , · · No care.van. · . . 
11 - Fossil I · · . · . . · 

n - Pioneer Park - .C!illlp.for night -.Bring cam:ping outfit or stay.at 
auto camps in Fossil·. · ... 

" u 
II 

II 

Caravan will leave from Pioneer Park at' g:30 ~·M· Sunday, 
.•.,."' ' • ~ - t ........ 

- Service Creok · .. ·: J ! • 
- Spra.y Various stops wili be ins.do in this 
- Kimberly area. 
- Junction Oohoco Highway . . , • ' . 

-·' . . . . . - '. - - . 
- Mitchell - Cazn:P Sunday.night - Auto Camp - Hotel•· 
• ; Lea.ye Monday g: 30 !:M. '.;.; .T' • '. ' J. : l · .. :. ·'. 

:~· 

" L 

\ • I 

~he return to Portland. wil.l be down Bridge. Creek ·by way · 
· of Biirnt Ranch to Antelope. .. · · ' · 

. ·=·--...:i 
Stops will be ma.de in the Painted Hills area and other points 
of interest. ,. ·:J .... ·C· .. :;:;·· .. 

. . ' . . . •. 
n - Antelope 

tt : • 
... '. 

Portland .... . ' 

- .... - - .... 
r f -~ · '?. • 

NOTE: The mileage 'given: a.bo.ve is along the hig~. About -50; mile~ !My be 
added by side trips off the ma.in 'road. ; • . •. · 

. ' 
·.:·· ::. :i . -. ~.I . . ~ · .. ' 

HlEPARE FOR COLD NIGHTS~ .. ·:'. 
'.: .. J 

... -
~ c .. : : .... • • :: ·. • . . . . ... 'i 

HAVE CARS· IN GOOD MECHANICAL CONDITION~ 

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



H!OGRAM OF NORTH SANTIAM RIVER TRIP 

Portland. to Salem - 53 miles 
Salem to Mill City - 42 mile a 
Total trip (a.bout) ·• 2:00 miles 

Itinerary . . •n 
... 

Time of Me~ting - S:}O A,M. - On :Battle Croak 2 miles wost;,qf .~er.: ,. 
' ..... , .... ' '". ,; ... ' -

.,. 
" ' . 

stop l. Tako road west from Tumor; take right turn up :Battle Creek, just 
bofora crossing bridge. Go u;p road beyond sharp turns in basalt 
cuts to white cuts.· Late comers can wait in Turner - party will 
come back through at 9 or so. Bl!.ttle Creek is only fo srt locality 
on the trip! Marine fossils in tu:f'fs, also diatomito ? 

2. About l mile west of Sublimity on aablimity terra.oo - Discussion 
of stayton basin and Salem Hills. · 

r -·' t ... 

3, ·About l mile lf. of Sublimity on Sil var Falls road - weathered 
t erre.ce gravels. 

4. 4 corners half milo N. of sta.yton - platy a.ndesito. From here 
go east on Fern Ridge Market road. 

'' , 
5. 4 or. 5 oiles ell.st of Ste.yt on on Fern Ridge, - Forn Ridg~ Tuff s on 

Sta.yt on basalt s. · 

6. 5 to 6 miles E. of .Stayton - Vi<31V of old vaiiey o:f' Lit tie North 
Sa.ntiam River and land.slides on M0ham volcanics under Stayton 
lavas •. 

7. About l cile east of Mehai:ia. on Little North Se.ntiBl:I road - Dikes 
and oocplex structures in river. 

"' 

8. About 2 ciles beyond Taylors Bridge - Discussion of Glacial Moraines. 
Depending on time - one oore stop between g & 9 to see dopth of till 
in creek above road. 

9. About t mile west. of Mill City on N. side of river - Outwa.sh_j:'orest. 
beds derivod froo glacial till. Sor.iowha.t. brushy clil:l.bing -'.lle · 

1 • ' ••• 
Pl"opa.l' ed. • 

10. Mill City - Lunch here - Also service stat.ions l Excellent till 
exposures on south bank of riVGr - contact on, and contrast with 
volcanic breccia. Typo locality of the Mill City till. Ullder 
bridge on N,' side of river - va.rved lako silts mixed in till, 
showing glacial e.dvanc'e after retreat. 

11. Bridge across river south of Ge.tea - Super position of river across 
be.salt. 
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13. 

Picnic grove 3/8 mile ~est of Gates Bridge, 
Varved silts exposed in north bank of river over distance of l/3 of 
a mile - Gates Lake. The curious better bring waders if they want 
closeups - Mebbe thoy can make it - MobbG not. 
R0t:urn to Mill City via south side road. 

If timG permits - terrace south of Lyons - Good gonoral view of 
this part of N, Santi.am Valley, also profile of .weathering well 
shown in road outs - Crest of Mohama anticline, and Houso Mountain 
Sc8trP- .. i .... ""' - ........ ~ ... ..,,· · 

Off ioial end of 
(Well, maybe not 

·" ~ .. ; : .. • ...... 'f 
' trip, if not called soon on account of darkness. 

that long 1) 

Better bring your lunch - we once had a milk shake in Mill City, and 
never had the nerve to try another. There will be very little foot work, 
but soma of it may be rather rough, If you want photos of glacial till, 
bring your cameras. Also, for specimens bring bsmnors, as we may find the 
Santiam geologic column in the till. Bring your axes - we want some lively 
discussion, and don 1t caro whero the chips fall t , t• 

NOTE: Since an 8: 30 A,M, arrival at Tumor means loaving Portland 
about 7:15, it is suggested \mt ·those who like somo sleop on Sunday morning 
go to Salem or theroabout s tha night beforo, Salem has sov0ra.l auto camps, 
somo of which must be good, . we 1ll be soein1 ya t · :· ; , : 

' ~ ' .. 

' . I •• ., ,•f I 

: 1: ·, l 
., 

. ' ·' . 
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" [ ~ ... . .... ,. 
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The following field trips have not been written up for the Bulletin: 

Area Northeast of Vancouver, 
Jan. 17, Leader -.Vance 

NorthetnWashington County 
· Feb. 28, Leader - Reg. Reynolds 

.TeninQ.'.M(;Uxi.d.s - April lg..19 ·· 
Leader - Reg. ReYiiolds - ···- · · · 

· 'Jl'end fud Vicinity - May 29-·30-)1 
·,. Leader - Phil :Brogan · 

. : .--. 

"l .,·· 

Who will save the day and put those trips into print? Someone owes 
it to the Society,· If you enjoyed and bonofitted from any of those trips 
sand in your impressions to Raymond L. Baldwin. Don't wait for Georgo 
to do it. ·· · · ·: · ·· · 

~ .. - ' . 
.,r- ";' 

\ ·. 
___ :.•':'" . -- .. •' 

, .. ~ :' . .. ... 
. THE ECOlmiuc GEOLOGIC.AL RESOURCES OF" OREGON' :FREE . :·: ~ -~:··. ·-~ ... :. '.. ·~·:. ·. ·. :: . -,,: ·~. ···r: ... ·.· .. ~ ........ . 

. ,·.The following publ,ications of the Oregon :Bureau of Mines and Geology 
are available at the office of the State Depar°tment of Geology and Min
eral: _Reiiource-s;qo4 ·!iewis·l'uilding, Portland,,Pregon: __ , .. , , ..... · 

' ( ,.. .. .. ... .,- t ..... _ ... 

. . The .Limonite ~;on Ores -o~ Columbia County_:.. Free 

The Ore D~po.sl.'t s of ,!!forthdi>st'_srri Orog~~- ..'. 50¢ . . - ,. 

The Oil and Gas Resour_ces o~ Eastern Oregon - 25¢ 

Tho Oil and Gas Resources of Western Oregon - 25¢ 

Road Materials of the W111Blllette. Valloy - Free 

- - - - -; ·: 

NEWS NOTE 

Mr. D. K. MacKay late of the National Parks Service has been r&
tained by the Oregon State Department of Geology and Mineral Rexources 
as geologist. His address is Baker, Oregon, and he will have charge 
of that residency. 

Mr• MacKay is exceptionally well versed in Oregon geology and 
rosources by virtue of his work with the National Park Sorvice. His 
oxporienco rooord includes work for oil companios in Canada and tho 
United States, and for mining operators. 

Mr. Mackay is also a momber of tho Goological Society of the 
Oregon Country. 

. -!88-
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NORTH MNTIM{TRIP 

. . . .. ... .. .. . . . ·, . . . . . . 
On s-'unday, August 22 a group of 42. people iz:.c~uding members and tJ.:eir 

friends had the .pleasure of beirig led. by,,a.nd.hearing. Dr. T. P. Thayer . . : 
give the resuits of his geologic studies of tho wostorn part of tho North 
~a.ntiam River Rogion. It was a day of. showori'{· Wlilathor breaking somewhat 
in tho afternoon. Low hanging clouds obscured--·the vision to an extent · 
that some of the major structural feat-ii.res :Ciould not be observed. How
ever, the rain did dampen the dust so .. was of. som_e~good use, 

... ,...:. '' 

:Beginning at 8:30 A,M. the group 'm~t. on Battii:i Crook, northwest of 
Turner, a.nd started on a trip in which the. stratigraphy, structure and 
glacial :phaa9s of the a.roe. wore obsiirvod .• _. .. ·. 

A geologic column and it'1 sequenc~,.wei;e pointed out ranging from 
middle Oligocene to Recent in a.ge, This. startiad .. wi th t!le marine Illah0 
forll)9.tion, a fino grained tuffaceous sa.ndstono containing l!l!U'inP in
vJrtabrato fossils; this bod grad.as laterally into tho continontal 
Mohnma ;wroclastic s to "tho ca.st,. :T.g.~ao "in:turn were·!cvorlain by the 
Stayton lava.a, bGdiod platy basaltic and andositic :(lows of probablo 
Miocono age. Capping this the Fern Ridge .tuffs and conglomorates also 
of probabla Miocono a.go woro pointed, ciut, .. '. ·: .. , -. . 

·.• . . ..,, 
In the valley it~elf various gl~ial phas~~ viere pointed out from 

the Sublimity Terrace ma.de up of entirely decomposad gravels and silts; 
pa.rt of a moraine cin the north side of the. valley naar Lyons glacial 
till at Mill City; to varvod silts and for<iilat':d-olta·bods;of:-amargi~? 
al lake noar Gatos. .l'leistoceno was dosignatGd as tho ago o~: tho 
glaciation, . Recant. ri var gravels woro found lying on top of tho 
glacial. till a.nd varvod silts. . .. 

, . . . . . . "',.. . .. r.. .. . . . . , -· 
Tho Mobama anticline was pointid. ou1;.wit~·.its a.xis running in a 

northeast and southwest .4ir.sa:Uoni .:I.ts ere.st is about halfway between 
Stayton and Mill City, The rising Stayton. lavas as the party traveled 
eastward and the southoastwa.rd dipping lavas at Mill City were shown 
as ovidenco of this 'fold. · · 

~ .. · 
Othor interesting fo.aturos ?1'3re: and OXMlplQ 'of .an underfit 

stro::un, Mill Crook whore :l,t fl01vs in o.n old abund.onod channsl of tho 
North S3mtfam River, and.porchod abundonod ohannol of tho Littlo 
North Fo;rk Santiam Rivor, a.t:tor tho strollm we.s-:eapturCJd by inter-
ci sion. , : .. . ... 

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

, . 
1 .• , .... ' 

"Climatic Cycles in Eastern' Or.ogon .A.• Inii'cated :Sy Tree Rings" by 
Mr, F, P, Keen, Divi.sion of·ForGst' Insect Invest.l.g~tions, Bureau of En
tomology and Plant Qua.rantina, U, S, Dept, Of Agric\i.lture, appears in 
tho Me.y 1937 issuo of tho Monthly Weathor Review~ ·Eight figures acoom-
par:w. tho art icla, , 1 -~ • · : • ·: ~ r.-

J . ;;... :- .·· • ' ., .... "'.t~~ .. ;· . . (. - -

- • ..., ·J,.;.;tl ~ .. 
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FOSSIL CRABS 

. Tho writor.has just finished lo~ing over a copy of the U, s. Nation
. al' Museum :Bulletin no, lJ8 on 11Tii.e-Fossil ·stalk-eyed Crueta:cM..tif the 
;l'~ific Slope bf North .Ainerica" (Cfab's) by. !&i.ry J .'·Rathb'Un.-:· f·1,, 
. ·." ... ·.-·: ··~.-.-re.~ ... · '· · .. 1:> 1.::' ,,. ~:.~J..rr:'":. c.· 

: ·· · Prillted in ·l926 ,c:i·t furnishes ~"comprehensive cil.~seificra:tion of De
capoda collected on the Paoific"·Bio:i;ie. up to". that time-. · .. ·: , ... ·· ·" 

· · ... t · · , · · , . ·•. ··r ~ :r· · 
A syetema:tic search for ell available material was m~e and spoci

m'3ne ·.voro submitted for·exai;oination from every known collection by the 
I'. - ., • .. 

Dopartmonts of Paloontol~gy in the larger eollegos ana univ~rsitios of 
tho 3 coast etatos ancf thii 'P.rovinical· Museum 'of Victoria, B, C, Scien
tific· organizations and individuals also submittad material. 

~fie bulletin is gene:!'busly .. supplied with illustrations. Thirty 
nine 111)1.tes with several ~cuts to each plate help to visualize the 
species' .~escribed. ,,..,,. ,_ .... 

.. . :;-~ ··} 

Tha ·indexes a.rrarige the· contents according to Geologic Agee, 
Locality an~ Species. 

Species whose n~arost rolatiVBs now.live·in similar latitudes 
are collectad in one indox a..~d other species ~hoso noarost relatives 
no.w live in lowor latitudes aro grouped iii.another;.· ·: ·' 

"; , - '' • ':: i • ,· 

Ir{ the introduction by the author we are informed that :the -
accuinUia'ted 'rOa.ter"ia.i"yielded 91 ''species of whiCh 54 'aJ..a described as ... ~ 
new. This large porcenta~e of now species is ari fndioation of the 
small amount of. study given to tho Docapoda of thd Pacific sl.epo. 

' . ' ' 

Momb~rs of our Sociaty have rcolloctod some oxcollent specimens 
of fossil crabs from tho Buxton-:vornoriia ·soct'ions 'and with the ox- · 
caption. of reproscmtati.on's of one species cblloctod by Dill or in 1895· 
and'ono collootod by Nannibal of Stanford University· on Nohalom Bay 
tho Oligocorto of tho NohalCllll a.ioa is not roprosented, 

Many of our specimens appear to belong to the genus Raninoides 
and after a olireful inspection of the illustrations in the bulletin 
the wri tar believes· that· ri~ siieoies will be found .among. them, 

• , '1':"···· • 

Here is.a ;eal opportunity for our Societ; to make a contribution 
to scientific knO\vledge and the suggestion is here made that every 
member of the Society who can do: so eubmi t to Arthur Piper, Chairman of 
our Research Comnittee, Geological Survay, CoU()h Building, his or her 
speoimens·of Crustacia with a description of·th3 place found so that 
they may bo laboled and prosontod for idontifioation. 

- ' I ' ' • .: t • •: ' ;. '. • 

· · ·The information to. be gained widl fit into .the ilasearch Committees 
plans. Mr. Piper believes that the nwnb<1r of Oligocen~ fossi.l. locali• 
tics we have extending weet and northwest from th13 Columbia River will 
soon justify a structural iro.rvcy projach 

A, D, Vance - -.~ :.-.-
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., 
CRUSHING ·sTRENGTHOF ROCKS 

• I:•• :-

. ~ ; . ' 

·. By .·ci_aire P. Holdredge. . . . •. '-; 
~ .. t' " 

Ji. few weeks ago the.Wiiter made somo statciinents a.t ono of tho luncheon 
meCltings conccirning the croShing strengths of c::irta.in typos of rocks. As 
a further contribution· to ·this subject the following 1e offered:. - . ~ ' 

E, c,·Eckel,· in hie book, "Building Stones and Clays"·, gi·res a table 
which shows 75 tests of granites from 17 different Sta.tee a.v.ir8€;ing 23,228 
:POunds per square. inch. The granites from Washington. a.ver~od 14 ,407 
pounds par' square inch whilo thoso from California. averagod.21,104 pounds 
por square inch, Traps from S oa.atcrn Sta.toe averaged 20 ,s97 pounds per 
squaro inch, The so teats were all ma.do on cubes which always give. high
er results than cylinders • 

. . ' 

Ries and Wa.taon, in their book, "Engineering Geology", ,state that 
Bucltley found Wisconsin granites to vary from 15,000 to 43,973 pounds 
per square inch but that 15 ,oo to 30 ,000 was the usual range with rocks 
giving more than 30 ,000 :POunds per square inch rare. _ 

Cyril S, Fox, in a. recently published book, 11 A comprehensive Trea
tise on Engineering Geology", gives the crushing strength of coarse 
:POrphyritic granite a.t a.bo-ut.10.,000 pounds per square inch, medium grain
ed gra.nito a.t about 14,000 pounds per squa.rci inch, fine grained granites 
at about· 11,000 pounds per square inch. Tho rocks·testcill. were presumably 
English or lndian or both, · He &!. so states that· medi Wl grained rocks are 
strongest b·ecauso the coarse grained rocka .. usually contain· some weak : . , 
mineral grains, the failure of which causes the whole rock to fail, while 
ths miners.la in the fine grained rocks lack -cohesion, . Fox limite basalts 
to 14 ,000 pounds per square inch and diori to s at a.bout 20 ,000 pounds 
per square inch, 

···.The rocks from the WillWnette.Vall~y damsite·s discussed by Mr, McKit
trick and the writer a.t the luncheon mentioned a.bovo presuina.bly range in 
age from Upper Eocene or Oligocenci to Miocono and all a.ppoa.r to ha.vo been 
:formed as flows. They consist of five s:Peciinons· of basalt and thro.o 
specimens of a.ndesite (The determinations are appii.rently McKittrick 1s). 
The basal ts gave crushing strengths between 39 ,400 and 50 ,000 pounds per 
squai::a inch and an average of 45 ,4SO pounds per S(\llB.rO inch. Tho and.()
sit& s gave a mini= of 31 1850 and a ma.ximi:im of 4q 1900 with an average 
of 35,517 pounds per squa.ro inch, Tho tosts wciro ~o by Prof, S, H, 
Graf of Oregon Sta.to Collag3 on cylindrical specimens. . . . 

Oliver Bowlos, in his book, "Stonc:1 Industries", lists a quartzite 
from Montana. with a. crushing strength of 63 ,000 pounds per square inch. 
Recently it has come to the writers·attention that the Phoenix Engineer

·ing Corporation is now building s.'dam at Polson, Montana, upon rocks.·. 
that have a. crushing strength of about 60 ,000 pounds per sq,uaro inchi' ·; 
These rocks are also quartzitos. · ::· ·. ·:·.~ 

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

' ' . ' 1 • ' -, ....... 

.:;· ! .. ,, •. 



In view of the foregoing it can be seen that thci crushing 'strength 
of rocks is quitci variable, Spcicimens of thci samci typci of rock from 
diffcircint localiticis or diffcirent horizons may vary widely. Crushing 

~ \, ' . 
strengths of rocks is very important to engineers and to engineering 
geologists and they recogniz:ll, ,th.at,_ while certain generalizat ~ens can 
be made upon the basis of p-q1:ll,ished reports of tests and upon judgement_ 
as to the condition of thci-r-0ck, thesci a.re not always safe to rcily upon. 

' ( I ' 

Many factors may enter into' the variation of thci crushing strength of 
rocks. Thci chief causcis.of variation B.1'0 tho variability in mineral 
composition, texture, density, secondary mineralization, metamorphism 
and weathering~ Cohesion plays an exceedingly important role and de
pends to a c6n91derabie' extent' upon the node of .format ion of the rock ... 
and its mineral ·content° 'imd texture, . ..:. . • 

It should be mentioned also that crushing tests made by student.,B ·. :· 
upon imperfect cubes prepared by themselves and with uncalibrated or 
antiquated equipnent are frequently far from accurS;te, : 

,' • .,f 'I 

'::· 

REVIEW by R, A, Kilduff a, Am; ~. Cl~. Path. · 
~ : - . :·:.r . 

Atlas of Hematology, lly Edwin E, Osgood, A,M, 1M.D,, Assistant. Profea-
. sor of Medicine and Head. of Experimental Medioinci, .University of'. Or-ogon 

Medical School and Clarice M, Ashworth, Mcidical Illustrator, University 
of Oregon Medical Sahool. Cloth 255 pp., 325 .colored plates, · $10,00, 
~ .- W. · Stacey; Inc~-, Ban Jfranci-sCo: · · . · ... : -. · -·" , .-. . "'· f .. , .. ~ ~r- .. ~ ,~.-....; ·~""."!.°! . . . . . . 

·r. Dr. Osgo~d 1 a· r.iiputat ion as a hematologist , teacher, and inve stiga:.. 
tor in the field of hematology suffices .t-0 ensure for this book a place 
among the out standing ta st s upon hematology. 

· Even were this not so, the 
in may respects it is unique~. 

book itself would command attention for 

As stat.ad in. the pr.~ace ,· "Its ma.j.or these~ ~e, fir~t, .that accur
ate d.1agnosi s is pr ere qui si ta' to good therapy, second, .tbB.t a systematic 
hematologic study will aid materially in the diagnosis of almost any 
disease .... Its aim .is to show the physician and student how to plan and 
interpret th'ia exaJl!ination and the tecnnician how to perform the la.borft-

• t • -
tory phase of it, , ,,;,. . . ·-

Any one called up~· t~ make ~ytological blood studies will readily 
admit the difficulty not infrequently ·encountered in the identification 
of particular cells. One of th'3 purposes of this atlas is to minimize 
this difficulty so that, once the salient characteristics of the cell 
have been not.ad, by mcians of tho tables, descriptions, and illustrations, 
it ina¥:be ~d\mtifiod ."ovon though th:i obaorvor baa neycr before soon. nor 
haa.rd of it." , . 

' ' 

It will readily be seen that this is an ambitious :project and in 
this respect tho e.tlas is indeed unique, It is obvious, also, that with 
this purpose in view thci major om:pllasi$ of tho atlas 111\lst be, as it is, 
on morphology, ~ 
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~ ' .. fl 

The book naturally begins \Vith a discussion of the histogenesis and nomen
clature of blood cells. The author's concept of the histogenesis of the blood 
is illustrated in the frontispiece and discussed in the opening chapter. Dr. 
Osggod1 s position is midway between tho monophylatists and the polyphyletists. 
No ona will dispute tha confusion of homa.tologic nomenclature and it is to 
this section of tho book that tho comments of ht!matologists may be la.rgaly 
directed, Hara the author has introduced - on logical and clearly sta.tod 
ground• - a. new terminology for tho granulocyto (nweloid) and erythrocyte 
series. In ovary ca.so, however, both tho now and tho most nearly equivalent 
older terminology a.re gi von in tho to st to a.void confusing the roM.er. 

A table of nomenclature presents clearly the new' terms suggested, the pre
ferred older term, and also the many other names which have·baen a.ppliod to 
the same coll, 

Identification of colls by moans of this book dopende primarily upon de
termination from a properly props.red and stained smear of tha following cha.rac
taristics: presanco or absanca of granules and thair natura; presence or ab
sence of nucleoli; and shape of the nucleus. :By reference to appropriate tables 
certain other characta.-istics to be sought for a.re developed and the reader is 
finally ref(lrrod to tho colored plates issustrating tho colls of the series in 
question from comparison with which tho cells seem may bo .idontified._-. , 

Tho chapters describing tho blood coll s (L-X), aro followed by soven chap
ters in which tho h(l!]JB.tological aspects of disease in general and diseases of 
the blood in particular a.re oxcollont1.y and clearly discussed, This section 
should prove of groat interest to tho physician and clinical pathologist, 
Thero iB finally an a.ppondi% of methods, and oxtansivo list of roforonccis, 
both general and by chapt.irs, a.'ld a full and-comprehensive· indei>J• ·'i '".'. 

It is readily apparent that the value· of such a book ·as this is largely 
determined, in the last analysis, by the character of its illustrations. The 
author, the illustrator and the publisher alike deserve the highest comnend.&
tion for tho exoalloncci of tho plates and the exo·;ptional mamior in which they 
have been raproduced. 

This reviowar has saldom soon colorcid reproductions of stained blood cGlls 
which so closely approximate the actual picture soon undar tho microscopo. 

It may ba prodictod with confidonca that this atlas for mMY yoars will 
eerva a useful purpo sei, not only as a medium for tho instruction of the student 
!lnd the student technician but as a roforoncl3 toxt for tho physician, clinical 
pathologist, and hematologist. · 

No matter how oxtoneive onci•s hematologic book shelf ma.y bG, this volume 
can be addGd to it with profit. 

Title 
Earth Material 

EXTENSION COURSE IN GEOLOGY ~-
Credit Hours Profe.soor 
· 2 Hodge 

Night 
Wednesday 

There is a possibility that this night may be changed, This will be 
the only geology course given in Portland this year. 
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LECTURES 

Se:i;it, 24, 1937 (Friday) -
0

Ray T;easher, Geol~gi st with the State De:i;iartmerit of 
Geology and Mineral Industries will review the late 
history of the Col'Ulllbia Gorge as reflected by the' so 
called Sat so:i;i beds; 

Quartzite gravels of the Yakima Valley will be dis
oribud, and how they fit into the Columbia Gorge 
:i;iicture, . ' 

. ''.' .. ,, 2 - • 

The relation of the true Satso:i;i of western Washington 
to ·tile Columbia Gorge gravels will also receive atten
tion.I" 

After the lecture a general discussion will be invited. 

TRIPS . -,-.·r. .. \ 

Oct. 10, 1937 (Sunday) - Clackamas River. 
Leader: Clarence Philli:i;ia. 

Oct. 24, 1937 (Sunday) - Northern Clark County. 
Lead.er: C, Holdredge. 

Nov. 14, 1937 (Sunday) - Klickitat River Dry Ice Well. 
Lead.er: J, C, Stevens. 

•',,. ~•\\. ii,.' 

, . .. 
" 



-' .... 
T~er, Thomi.s P, "Structure of the.North Santiam River Section of the 
Cascade Mts. in Oregon (Journal .of Geology, v. 44, no. 6, :pp 70lw716, 
3 figs. incl ma.pa & soctions, AUgust - SClptember 1936) 

This a.rticle'is similar to' the"lecture given by Dr. Thayer before 
the G, s. o. C, and is recommended to students of Ordgon Geology. Marine. 

·-. :; .. ta:una. -and· iaa±'-:toiisi.1 'iiiCB;ii::tl;ii~-a.ra.notsd, Formations .. o'f w •. ca.sea.dos - .. 
aro tho Illahe and MehaziiB. oi"Middlo.Oligocene, Stayton lavas correlating 

. with Columbia ba.salt,s, sara.dirl.o Series which includos Mabam!I.,- sta.y:ton. · · 
and Farn Ridgo :tuf;f's into tho Miocono, Broitonbush series of Middle and 
Upper Miocone, and a. diorite intrusion, Halls diorive of· Upper Miocene. 
The High Case.des a.re composed of Outerson basalts, Minto basalts, San
tiam ba.sa:lts, Ola.l1ie Lavas and Battle Axe basalts, The W. Cascades 
structurally consist of 3 anticlines trending N .E.-S.W,, which correw 
la.tea with.antiplip.es in the Columbia·Gorge section·, The Ca.so!!;de fault 
of Pliocene age,· r,11.ised th<J western side, The regi.onal structural 're.-" 
lations a.re discussod and arc valuablo in corrCllating Or.ogon history •. :. 
A copy of this mlgazine is.in tho-Portland Library,'. . ' 

. · .. , ·, . . · (R.c.T,) 

...... CHIPS. FROM THE. HAND. SPECIMEN ... ... . · .. 
Ray C. Treasher 

.AN UNRECORDED IRON INDUSTRY IN WASHINGTON 

On a. recent trip into the Grays Harbor area., the U,S.)!Jngineer Mineral 
.-survey pa.rty·u:nearthed.an interesting account· of an attempt to commercially 
·produce iron ore, ·mich to our knowledge, has· never been rocorded.~---Th• 
information was given to tho writer by Mr'. Ed, B, Artha.ud, of Hoquiam. 

In the early pa.rt of th~ 19th century a chemist named E, H. Rathert· 
came t6 Hoquiam and became interested in' the' magnetic beach sands near that 
city. It was found thil.t the magnetic concentrate contained an a.p:preciable 
titanium content and he devised a method. of smelting this titaniferous iron 
ore, in ono operation. 

·) - ' • • • ·~ w, ~ .. ' 

This :process is a. difficult one. The usu.al :procedure is to smelt a 
high titanium ore to recover titanium metal., and then add it to melted pig 
iron to produce a. titanium-iron alloy, Mr. Rathert concentrated the iron 
by means of electromagnets and t't"ea.ted it· in a· crucible furnace, Mr. AP
thaud stated that tho crucible held a.bout 1110 gallons" of charge and pro
duced one-third of that amount of titaniferous iron. It was located on ' 
Lincoln Street in Hoquiam and production was effected in 1907. 

The :process was not commercially successful, pi.rtly because of the 
expense of concentration •. Magnetite from Vancouver Island, titanifer0\1.S' 
iron sand from Elma, Wa1!hington, a.nd· others were tried, but still the 
cost of production was too high and the industry did not prosper. 

' ···-t· ··.· ..... 1-i·:. ~· ·.. -
The alloy produced was exceptionally ha.rd. Mr, Artha.ud had a. number 

of specimens but as the yea.rs passed so did these interesti~ pieces. of an 
early iron industry •. · · · · .. · .' '· ·' · · . - · 

. ' ' - - -
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THE LOWER COLUMBIA RIVER TRIP 

MAY lst & 2nd, 1937· .. 

Cla.ire P. Holdredge , Lea.der . 
•) . • v 

The Columbia. _river ha.s a1~rs been known for its beauty of scenery. 
But to the eighteen m001bers of' tho society who ma.do too trip to. tho lower 
'valley' thera has bJon givon a.' new meaning to this boa.uty tha.t 'will con
tinua to hold thoir a.ttantion. Tiiore is a woal th of pioturo book geology 
to: be. seen on.either of the higl:iways following this mighty river to the 
sea.:. Yet the a.rea. holds many secrets to try 'the skill of those ·.vho care 
to solve the riddles of mothor nature. · . -~ : .- .'.r.- _: _ 

On leaving Portland the lower Columbia riv~r highway skirts the base 
of the hills bor.dering the Willamette river and the Oregon slough, ·Only 
narrow belts of':('l,o.od pla.in separate these hills from the wators,edge. 
Tho only rock tha.t is oxposod sooms to bo tho basalts of .tho hills. This 
condition continues for tho first fifteen miles, oscopting for tho flood 
plain belt which ha.a boon widened by the additional breadth of Sa.uvios 
Isl:md. . ... 
• .... • • t ~ • 

t· ~ . . . - . ' ~ . 
. . In the following fifteen miles the main hills awing westward away 

.f:rom the ri var. A series of ri ve:r terraces rise from the highway to 
.,'~heir flanks. The ma.xi=· elevation attained by these terraces. coula 

-. not be doterlninad from the highway. Tho t3rraco bolt so001s to roa.ch · 
its greatest width in the vicinity-of Sca.:ppose. Ba.salts a.re exposed 
at Rocky Point and at St. Helens. The li!ocky Point exposure may be an 

"' i,nt:i:usion. or ~ er 0 siona). remnant f:ro!ll thll.° JUB.in, _mq¥!1-~ ".'!.?). SJ(.1!,t,en;i,'.,.,~'12;,o-se 
at St. Helens seem to be flows ·old<Jr than tho terra.cos. In this area.
tho nil:turo 'of thG- r'oi:ks of 'tho ma.in mountain system cannot be deter
mined frpin tho ma.in highway; But sodim<Jnt!l.!'y rocks ha.vo <lnterod tho 
li:i.oturo as it is known tno:t'ma.rino fossils aro to bo found at tho Wild-

, ".:!; •' \' ;, • • ~ •• •a • 

woiict ,goJ._f. _links. ·. Sedimenta.ties are first exposed along the highway 
ao(i,U.t· :t:cir.~y _miles. from Pcirtianci,; This leaves three problems for this 

.. ~ea:. ~.:i.r'~t, .the a.go of tho exposed._ ba'sa.lts;· second, the oxtont of 1he 
v~~imcnt&:y "c).qds .. and thoir relation to tho beds· farther wost and third, 
tho nature 'of-tho contact botwoan the tor'r11.ees and 'tha nia.iri mountain 
systorn. 

0 
-j Io•' ', , •• !.~ •;, '°I .. : ... •'. •• • °. • ,• . • ' 

.. _..,. • With t:t+e,e;ception.' of .the basal ts previously mentioned, the road 
cµ~a ·shaw deep: ~oil "in. t{lese terf.a.ces until mile 33 is reached. Here 

.. , gravels make \hi.iir~ ap:pearanco;: ':Thoy ha.d tho charact ori st ics of tho 
~routdalo formation and are"probably rolatod. _Gravels woro found at 
many :P1acos', 'at' 01'ovati;ms"'ii.p to 350· :toot aiid in conjunct1on with 
various formations from horo to Astoria. In Rainier, an outcrop of· 
bll-saJ. t. ;va.s_ firsl;, thought to. bCl intruded into a gravel deposit. But a. 
thoit-o-.igh. oxainino.tion p.rovod that thci. b':;i.sal t' Wa.s tho oldo:r· fonnation 
• • - 1( - - ' .. • . 
and Mid .sQr.ved t~. pro.tcict _tho. gravJl ·from boing co.rriod -.ay by ero-
sion·. In' no pla'co did it" :i:ppo!l.r' that" the" travola· had boen buried by· 
younger forma.tions. · · · · ' 

. B.i.-a,i:cl&~: V:e,i-~:~ir .. s"fl'Jid~a1f lioout .. mile .3$, ·and they ·continued to 
apJ!Bar f'or t'bJ 'nei:.t two· i.Ul.d• a"hlilf"Iliilei'e'/, They wsia found along with 
basalt S 1 :d:.;e~l;iliP!> '\he first, exp'o'sUre. 6-:J.US<ldimentary rocks at mile ' 
forty and a halt';, "· · · · · ·. .. ' "·. ":'1: : •" · · 

• i :.: ; : : 'i :.;. ;.ii.= •. 
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·. ·······';\_..~T:·ca ·.,, .... , 
The sedimentar;r rocks hold the ·lce·y ·to the· aga of the coast range 

from this point to Astoria. The main .inountain range has swung back to 
the river before Rainier ie reachad~·--'Rlver ~erraces no longer cover 
their flanks. In most plaocis thely f.Bfle ~h~ _I'.iyer in bold and oft cm 
naked bluffs, that allow thelir stratigra~hito bel viewed from tho high
way, . 'Ello' sod·imontary series soom to bo tho basoma,it r.ooks at most 0:1!

po sure s. Thoy a.re ov<3rlain by tho lavas, This ='stable base, easily 
undorminad by th'3 Str(JllmS 1 MS been the Cause Of iDs.riy landslides, Tffi 
larges_t landslide surface now rew3.ining is crossed about 79 miles from 
Portland, at the foot of Clatsop Crest.· What dams may have closed 
the Columbia in tho past can only be·· imagined as· one views thi ii' slide 
from the crest. Puget island may hii.vo had its origin in such a Bl:ide 
dam. Hero is more room for resaarch;· 

~ . ) . 

'" i:d."t!).~ IMJ.ority ~f .SxW~e·s, the s~dimentaries are near river 
level. -.,Tli.e highest expoaure alorig 'the highway: is nearly Goo feat at 
·c1atsop. Crest. But this is not the ·graatast "cilevation at ·which they 
are f oill).d . in tho ma:!,n coast rans•. · ' 

' ~ . . . . 
.. ·A~toria·is knO''IIl a~ the type locality.of th~ Miocene. It is 

assumed that some of the sedimentaries exposed farther east ar~ Oligo
cene in,11ge, In traveling the highway one sees nothing that would givs 
a line of domarkation in tho sodimcmts. Only a study of the fossila 
will bring .this out. The now beds at tho Wildwood golf links and those 
fo1llld at an elevation of 900 to 1000 fo3t during road construction south-

. ' wost of Rainier may bo~p in this problem, 
. ' ' . 

After passing .the summit of the 'Rainier 'grade about 52 miles .:t:rom. 
-f'ort1inci.-1 the"high~ d.escilii.ds rather ·rapidly ·i.nto 'tbe ·valley cif"Beaver 

creek, Here is a fiat bottomed valley flanked with low, gently'rolling 
bills, suggestiv() of old ago topography, through which Beaver creak · 
meanders· sluggishly for many miles. Thon ·most unexpectedly it starts 
to drop and.tho l,ast few miles of ite coursa is through a narrow canyon 
in which the meanders have bec~me intrenched, What is the hist.ory of 
the Coast range?. Was folding ct.' faulting the cause of the elevation 
of the land? The Beaver creek valle~'ia not the only evidence of this 
uplift, . Li ttla Jack: Falls at mile 45 .6 and another ema.l.l fall at mile 
69 drop from hanging valleys.· ' · . · · " 

At mile 73.6 the party paused, at OK creek while Joe Wimmei;: gave an 
eye-witness accio=t of the disa\ltar wrought by the flood of 1933· Storm 
waters. impended by a debri's dam ware released by the breaking of the 
barrier and swept the narrow canyon clean, A house at the mouth of the 
canyon was carried sovClI'al hundred foat and demolished and eovoral of 
its occupant a· were killed, · · . ' 

. · Laira~· were found intruding the f~ssil bearing sediment's at mile 
75,9, and several sandstone d;Ykes cut them at the stop at mile 103,6, 
Ju.at more evidence that wlcanism and diastroi.sm were at work after 
tho sediments waro laid down. · · · '''·'!:'. 

. ~ :··,... i . . . 

Leaving Clatsop Crest., the highway descends to anot?~L ,se;ries of 
river terraces _ranging in elevation from 150 to 350 feet'-. .. Gri:i.vels 
were exposed in these terra0es.at. miles 92,3 and 97.'2. Wheii. 'tbess 
terraces are !iassed tha road follow• a rivor grada aloi:g sedimentary 
bluffs to Astoria, Hero tba ;pa.rty paasiid the night; - '· · 



• 
. . 

Sunday morning many of the group visited the Astoria.m~ocene type 
locality at 5th and Commercial Streets, The nine o~clock ferry found 
evaryone aboard for Maglar, Washington. Pil3 crossing was a.. smooth one, 
so everyona could enjoy it. Geology began as soon as tho boat docked, 
A bluff· of massi vo 11andstona·, nice;li;r·_ Picposed by new- road ·cutting,aw-.itod 
our examination at the ferry landing.· A coarse grass found in.some of 
this sandstone seems to indicate that it was deposited in a tidal flat, 
The undisturbed bluffs of this area showed massive rounded faces due to 
weathering. -.'r . 

• I •r ' : • • \.' ' 

- At miie 0,4 (miles fro~ no~ on are re~k~ned f;~ the ferry landing) 
the road crosses a small anticline.-~ -At mile'· l4:.3 Eea.r creek is reached. 
Tidal flats are the dominating feature of the rivGr valley and the south
ern end of Willapa :Bay,· Road cuts· show that sedimentary rocks predomin
ata the hills along the river and the bay, One of the most intoresting 
cuts was at mile 17 .3. Hore a. bed of gravels that had attracted the 
scouting pe.rty becausa of the quartzitoa tha.t it contained, was found to 
be lying unconfihnably on sedimantarioa that had a. dip of some 20 degrees 
in a northerly .direction. Two gravel layers in the inclined beds Were 
found to contain large basalt boulders that sho·Red· considerable sphe!'oi
da.l weathering on tho surface and still wera quite hard internally. ?' 

Facetad quartzite pebbles were aleo found in those bods suggesting a1. 
correlation with tho Troutda.lo and folding of that formation. All the 
gravel, inclv.ding the quartzite, in the overlying bod were·much smal~0r 
than any in the other two bods,_· Wha.t-ia the atory hidden in those beds? 
Ar~ the qua.rtzites related to the Troutdale? The divide between Willa.pa 
bay and the.ColilI!lbia is comparatively low. Did the floods of the Col
ilI!lbia of the ice age overflow into the bay? Or are the-se ·quartzites"of 
an cmtirely different origin than those carried by the ColilI!lbia 1 · In 
addition to tho gravels, there was -a thick bed of sandy clay through 
which ro.n fine veins of- an asphalt ,or tar-like substance, 

'. .. ' . . 
Leaving Willa.pa bay, the road- ascends the valley of the Naselle 

river. The road cuts, which were mostly in river terrace, showed .. 
gravels in many places, This gravel was ba.salt or sandstone, and was 
not badly weathered, No quartzi-t-e was tound in the out which the party 
stopped to examine at _mile 31.2. The va.lley has- bo!Jn .dr-owned and then 
perhaps elova.tad slightly, .. - . · -. 

- . - ' . -
Low hills lie between the Naselle and Grays river, As the road -

twists its way through them, the cuts seem to revea.l only sedimentary 
mate.rials, They are usualy tilted and often crumpled J:>y.' folding and 
sl ump.in_g, · 1 .,- - . ' t "· . , 

· .• -.· , ··~ r l": ,;:.r,. 
Many interesting .sedimentary_ de:!losits ·consisting of sandstones, 

shales and gravels were noted along-the, Grays river. But t·he unfailing 
noontime urge to oat had, hit tho party,- so no stops were made "u,ntii a. 
side road turpe_d, off. from the main highWEW at mile 45.s, ·Here on the 
grassy banks of· Grays river, tho party dowrred the contents of picnic · 
baskets, 'Tha,U-·~:s_ everyone but the leader', ·:His lunch had di11appeared 

-miles before and· now while the othera·ate.,-he·wa·s trying his skill at 
luring the wilytrout·,"·'No trout were fortheoming h:oWllver;-.:. · < 

·: [ r;,'i:.·J -. . · · .' • ·· ~~:'." . ~~ . · :."·f.'.··~i· 

After lunch:the party deployed on -a.'gra.val bar-. in the ri..-er to see 
how many varieties of rock could be found. The search yielded several 



. . -, . . . ~ .. : ·. ' ... 
'·kinds of lavas; quart'z, agate arid sandstone,· Thus-; -without going MY 

'--farther' upstream,· they learned -the nature. of roc1!;s, to-. be found. in. the 
,'."uppa_r r~hes of tho stream. 

•• • . i • •, 
._. I• •, 

. ' ... -
: . ·-." Tho· Gra.y11 rivor i B a m!J!mdOring sj;roam -flowing- 'in 'a fiat bottomed 

- - valley-, Stoptoo buttes rising 'from tho va.llo;ir floor saom to bear. out 
·- tho as'Slllill?tiori that tho valley bad once boen drowned. . . 

' ;.• r • • \ ,. • ; ,.· • • . 

·After leaving the noon stop the road climbs a. short divide separa.
ting the Grays river from Sk:amokaWa creak: •. Practically all tile road 
cuta showd sedimentary rock·. Tli.e--party sto:pped at mil.a 46 .• 8 to examine 
one of the cut·s. Sholl casts, foramin'ifera. and concretions wore found 
in tho sandstone• Tho concrotions yioldod crabs and shells and ona 

._.1oa.f'-of-broa.d.-sha.pod ono found by Clli.rance !'nillips hold tho casts of 
"a. worm colony. " · · - · 

' · .. - ' - . ~ ; - . . 
. .:· · .'The valley of Sk:amoka.wa.· c~eek· into which the highway desc~ndad· 

, . ., ·,would ~ve ma.de the 11little crooked man" feel right at home for there 
~ were many crciokod miles for him to walk a.long the road, The highway 

··.' -·fol:\,owed every twist of -a. very moa.nd.aring stream. The valley floor .:r 
-.s ... a.ga.in flat and steptoe but'tos were plentiful. - The stream a.nd high
way were finally disgorge~ through a. narrow cut in a d;Ykoliko lava in
trusion .a.t Sk:amokaw& (mile 65,s:). A dam at 'this· point would -create 

, _-q_uito a roservoir 1n the- valley above it 'was pointed out,.'. .Tho site 
.. _. might be conside'r<Jd ·-in the futuro dovelopnent of hydro-electric powor 

": ii:i thci Columbia -basin. The rescii_voir -would be ~ad full ·nith sur
- plus power and -ompticid .thJ::ough gciiiora.torjil~'?;~.il during periods of low 

· .... powor, ~oduction.- ;;.:...r .... 4," -1-..0:. ... .., • •• • .~ -.. ~.~:, :'.,or --- _,,. - ........ ·-.~:Jt ,.. _ _,..-r,. 

' . : . . .. ·:__:3i r ·~ " •r ~ .,;·:r:~~r·:· . ' ' . 1 • 

· --· From Skamokawa. ea.stwa.rlf the hig}lwa.y- 'btigs the Columbia., much of the 
c" way at the f'Oot oi'"'toivar1Iig- "bYixt'fe, ·"Geoiogica.l features ca.n b'e viewed 

with ea:se •. _The f_i;'!I~ stop (mile ~8 .• 5) .. was to vie'll'Tiv;~(:t~e sco~ting 
~ty had considel'oei a.n intrusion-o'f basalt into Ill- gravel. torra.c_a._ De
ta.ilod e:aiamina.t'1'en provad' howevor", that tho gr&~l a we~e a. r~t. of 
beds that had beon la.id down a.ga.inet "t'hci ba.sa.J."t°blu;f,f,, .'Erosion of.the 

• r'I I ' ' ' ) ' • "'.-gravel h!l.d oxposed a. portion of tho basalt.' . The 't'ruci -condition was 
:·retea.llld by following the gra.vel boyohd' the stopPing piB.Qo to \Vlwre it 
had been completaly eroded from the basalt.· The moral of this is not 
to dra.w conclusions a.bout a. structurci until every .anglci. has beel). investi~ 
g .. tClli . . - - . - . . " - - . -· . . ' ' -. . . . . . ,. . . . . .... 
·.:· ·- -~1:.,, .. 

: At'.;j_ie 70.3·-~edded sediments were exp~sed 0

beiow the ba~lt~. The 
conta.ct was vividly marked by red at many pla.ces a.s a.t mile 77 .o. The 
lavas revealed at least four flows a.nd la.ye conformably on the sediments. 
A .soil zone is'o:x:l)osed between two of· tho· flows. A fa:ul t at 77 ,l .exposed 

· ·J.a."vaa undGrly-ing the sediments, No fo-saila -woro found in the sedimon
ta.clea, but tho writor Ms llince hoard. that petrified treei 1rere found 
during tho -ro&d. .construction," EV<Jry mombor of_ -the soc:l.et;r should .see 
tb-ia·deven mile.- of :picturo-boak geology,·. The qilastion that- a.rises . 
when viewing them, is their .relation to -the Oregon shore. These'beds 
seem ~o be nearly- horizontal, yet- 'almost directly opposite is' tho ~ti
cline at Cla.t:sop •Crcist, . 'It' may be that these bed~· a.r'e -oipo sad parallel 
to the strike of tho folding a.nd would thciroforo show littlo or no dip, 
,Qnly· a_ good '!llap Q,puld g1'91J 'tnis -refatfbn I for 'the BhOr_eS are too far 
apal't to. c·ompa.re them by- ciyo.. -.. ·· · · ., - -' -



' . 
The hill B withdraw from the ri var 1 s edge in the vicinity of Stella, 

leaving a. fringe of ri var terrace a.nd floodplain between. them a.nd the 
wa.ter. At mile SS -a. bold mon'adnook tY'.[lO of hill rises from this flood
plain a.t tho edge of the riwr. ·At Longview (mile 100)' Coffin rock, 
like :Baa.con rock- in the uppqr gorge,_ eomna.nds the pla.in,. .L.owis a.nd 
Clark named both rocks.. ·• .... ' 

• I •• J 
~. . . 

Longview was the official end of this most interesting ti:ip. ·But 
the party w§s M!llonished '\;o )lOtice the geology a.long the remainder Of 
the homeward journey·, :.Dip, of the rock stra.ta.. a.f'tBl'· J.ea.ving Longview, 
the red lavas at Ka.lama., the agglomerates east of Ka.lama. and.gravel 
beds were some of. the things 1r1.1ggssted for our. notice, 

' . . . ,. ' 

. ... ., .; ::..,. ~· j ~.::_: .•• • 1 

· :: · i··H. B. s .. ·J; •• ;·. 
~ .; ·• , 

.. \. : 

The Lower Columbia. trip gives a.n excellent opportunity to compare 
this pa.rt of the. gorge with that between.W<iodland and Troutdale and the 
part above Troutdale, . The Lower ~orge. i~ comJla.rati vely wide and, 09" 

peoially where bordered by competent rocks such "S.1 ).a.va.s, very steel>' 
sided, It is bordered by both cut and fil.l terraces in ma.ny-pla.cas.·· 
The fill terra.cos contain ii;ra.vels largely, Those gravels show a conspic
uous laok of weathering a.nd a.ro therofore probably deposit11 of ~he so--. 
called Spokane Flood rather than Troutdale,· They cont a.in a. wide variety 
of materials incl'Uding qua.rtzites, basalts and the younger andesites. 
The cut terraces are largely in the harder rooks. such a• .the la.vas but 
a.re sometimes found cut into the Tertiary sediments also, In places · 
where they ha.~ bean protected by tho harder rocks, gravols"chara.ct"et--· 
istically like tho Troutd&le a.re found in the cut terraces. Ne&r the 
mouth of tho Columbia on tho north sida savor streams head close to the 
ColUI!lbia and than flow northWestarly into Willa.pa :Bay, Some of the aide 
streams run in valleys that a.re cha.racteristically drowned while others 
emerge from 11hanging valleys". Froo Rainier Sumn1 t and Cla.t soi> Crest a. 
continuation of the old mature surfaces of the south side of the river 
cannot be definitely distinguished on the north aide of the river but 
oerta.in breaks in the. topography on th.a north side of the river at a.bout 
the sam~ elevation as the old surfaces ori the south side auggast a 
correlation, " ' 

'A:bov~ Trautdale the Col=bia· ~uts thro~ th~ 'ca.sea.de Range in a. 
gorge very similar to the Lower Columbia. Gorge~ From Troutdale to Keleo 
the Columbia runs in .a.· structurally low region which might be called 
roughly a pa.rt of the Puget Sound - Willamette Talley depression. From 
Kelso to the mouth the Colunbia. cuts through the Coast Range. Th• qua .. 
t ion which imnediately presents it self is, 1'\Yhy docs the Columbia. River 
not flow on nort}\ .from Kelso through the Puget Sound depression ·into 
either l\i.get Sound or Grays Ha.rbor'IU Did the Columbia. once flow north 
from Kelso prior to i,ts 'drowning? Did some atream cuttiiiS head~d from 
the west with a shorter route to the sea and a steeiier .gra.client capture 
it 1 Did it aggrad.e its valley north 'of !Celso to such an eievation that 
it finally bi:oke Qver-.a low divide dur.ing e:r:ceasiv' flo,od;s -and find a 
new and shorter rout~-~to the sea.? If the. answer to· th~~ . .questions is 
negative wha.t is tho history of the Lower 'Columbia Gorg·e1:, .The problem 
ie ccimplez and ha.a many fa.r flung ramifications, · ' ... ;'_ 

C, P. Holdrodge 
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. · . ~ • '. 1· BONE§' OF -ttoLDF.ST MAN" ARE FOUND . " 
• • '. \ i • _, •,:_• ·, ,·,' • r. ~' • • 
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' ' ' ,• 

. . (' ~ 

''•• : .. ··1·.· "l --~ .. -j, ••• 1. 
Find in ·Paloii.s& .R9gion May. Antedate Nea.ndarthal Man pt .. Europe .. ,. · , , • 

• • - • .., .J 

' :' i 

China has its 11 Peking Man" of prehistoric times,· stone--age western 
Europe ·its· Noand<lrtha.l =; and there 1 s the. 11Java Man,". and now, perhaps 
furth'er to knit the brows of the anthropologists, ma.y coine the 11Spoke.ne 
ms.nn .. ~£ prehist'o'r~c age, .... ,,. . ,_,.:'.." 

- - . ' ' . . . 1:-· ~ ~ ' - . 
The Spckane·a~aa has some pretty aged.lines writt11n for it by the 

geologists, a region classifiea as among the oldest, ancient grazing ground 
for the mammoths whose benos are now found in the Palouse gravels and else-
where in the 'Inland l!lnpire. 

Found Peculiar Skull 
.. - : ! . ' . 

In the blUe gravels of the Palouse, the graveyard of the bones of 
the mastodon''of the pr·ehistoric ara, James Richardson on his ranch on 
the ·Palouse river, 'west of Lacrosse, found an odd sk:\ill of a man, lower 
jaw and l\C:Vf'r:n othE'r ·banes;Water from an irrigation .ditch cutting through 

·" ·the 'bank'"of the riVor 'at a d:epth of about six or eight feet, revealed the 
Dones.~ -.- .... __ :-.·.: .. · .. : · · :·~l 

· ·~t I~-~· . :: - ,_ . . . • • 
1 

,,• _ _ , .. , ,,. • 

Orris Dormar;;· who has fai'!Iling interest near Lacrosse, yesterday 
: broi:ight. the story to S,POkane'; " .. , , 
<:_ ' ~. ,_ •• 1- • - , ' ' J • ' ... 

·" " 11The bones were found in the second stratum of ·gravel of the Palouse 
;:.l'agiori; tho\lght'fo bo"ii."wcy"ol.d. forina:-Elcin,u 'lii.eaid/··~... ~- -, : · 

· . . . · .' .;;e~bi~ ~1 ~f Whit·~~.~:·"'.·:·· 
. .. . ~. . . ·, : .. . 

"The.skull is·p~o~a~l~·that' of a white~. It is rather long and 
of only mediilm width; It· cii.rves baclc imnediately from unusually small 
brow ridges, snowing less'forehead than any modern type. It is quite 
'synme~ricai, al~hoiigh slightly curved to the left at the back. 

• 11 It s gr~at~st pe~~~~i·~Y i·s, its ~hi~~s~, being almost twice thi3 
thickno ss of the modorn white man 1 s skull. The lower jaw is strong. Tho 
teeth arc 'of: iiiodium" strerigth'and 'so worn down e.s to- indice.to a man of 
extreme old.age; or one that sii.'bsisted on roots or cOArso foods, The 
complete dis~p:pMranco o~ siit~bs of the skull e.lso .indicates gre&t age, 

. '• - ... ··~·-·-· .. :. ' . ' 
Shows Great Strenght 

·: . . . ' ' .. 
"The skull and other bones·, especially the femur', indicate a ma.n of 

great strenght and perhaps al<ove lwerage size. ·Those who have examined 
these bones, though not' students of modern e.ntlu'opology; are ~zled to 
determine the ra.ce tboy are from• . : ' · · , · · · · 

. . . ·- .... :.·' _,: ....... ':~-· . .:.:' .. : .. 
. "These bones comi!lgfrom the.stratum in :Whieb a.re found tho.bones of 

the mastodon, raise tho question" as to·whether or not the man belonged to 
a prehistoric re.Ce,. 'The ·question. sooma to. justify:invsstigation," 'qaid 
Mr. Dorman. · ·: · · .;.~ · .. ._ '. :- · .~.. · ~ · : 'J " · ~: 



. ' -
.. 

11 In another cut ba:ik of the region there is a. tusk of a. mastodon 
protruding which soon will be excavated, At various times bones of pre
historic animals have been found in this blue gravel. 

William Watzke, a. busin&lllll!llll of La.orosee, now h11a· these ancient · 
bones and will seok the opinion of scientists a.s to the poriod they 
belong. n 

(From the Spokesman Review - July 18th, 1937) 

.... - - - -,- d ~ j. ( .~ • _ • .:: ';, :.... .1 
~ ' • ' ., • • • • I 

W. B. Daly writes from Butte as follows:'·'··· •· '··· 

"During the pa.st forty years, only two earthquakes of any conse-
quence were felt in the Butte district. Thees occurred on a fa.ult near 
Three Forks, about 50 miles ea.st of Butte, They were of sufficient 
intensity to shake tho buildings and homes in the Butte district pei
ceptibly, and in one oi< two instances walls were shaken down. The full 
shift of men working underground in the mines~ of But.ta 11t that timo. ·· 
No damage whatevor occurred underground, and none of l the men so employed 
felt any vibration or shaking of a;ny kind on account of the quak11s, - The 
reason for this is that the crust of the e11.rth from the point of subsi
dence to the surfaca merely acts as a transmitt~r-of the vib~ation and, 
for this raason, the workings underground wore not shakan, but the surface 
and the buildings thereon were shaken. The principle is the 111me a.s if 
one places a. dozen billiatd.baJ,ls in a. row,_e94h.on~.tq~~ing the __ P~~e; 
and strikes the la.st ball with the hand with a. sudden blow downward, · 
whereupon only the last ball of the row will be affected. The other 
balls in this instance act 'only as & transmitter of the vibr11tion. 

"The surface buildings, plants, and equipment at the mines were 
well constructed and withstood the effect of the quakes in 1926 without 
any serious damage. The effect on these buildings and equipment would 
be the same, naturally, on the surface of a. mine, as would ba the case 
with buildings in a. town or city. From these experiences, it is my 
judgment that underground workings in a. mine will not be affected by 
an earthquake caused by stibsidence on a. fa.ult plane. It may be possible 
that the first 100 feet from surface may be affected but, as we have no 
workings in this area, we do not know. 

11The earthquakes that have been occurring in the Helana. district 
during tho pa.st two yaa.rs were not falt in the Butte district to any 
appreciable extent, The reason why we did not feel them in Butte is 
because the Butte district is situated on the so-called Boulder bath-

. olith, which is granite, and is, of course, an ignsous rock. The sub
sidenca on the fault plane in the Helena. district ocourr'd in an area 
on top of sedimentary rock. Tho transmission of the vibration from 
the sadimentary rock to tha igneous rock was greatly reduced. The a.ir
l ine distance from ltele~ to Butte is about 40 miles, At 'the town of 
Clancy, also situated on the Boulder ba.tholith, and which is only about 
10 miles by air from Helena, the vibration wae not felt. 
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THIS SABRE-TOOTH HUNTERS 

(From The Bend. Bulletin) 
September 29, 1937 

Two enthusiastic members of the Geology Society; of the Oregon country, 
Frankl in L. Davis and. Tracy Wade, both of Portland., passed. through Bend this 
week on·the trail, so they said, of a sabre-toothed cat. They were on their: 
way to Fossil lake, and for tho bettor pa.rt of a week will camp ilnder'tho 

"iit'a:rs of C~ntral Oregon's high plateau, a region far bettor known by scientists 
of distant lands tbAn by rasidents of this state •. 

The two fossil hunters may not 11 jump11 a sabr&-tooth, for these huge 
cats of the pleistocene are strangely absent from Oregon's world-famed equus 
bedo; but they may make discoveries of far more scientific importance than 
those so far reported by tho eastern-scientists who scaled toworing, iso
lated Shiva t3mplo of tho Grand canyon of tho Colorado, Tho Fossil lake · · 
bods have· bocm extensively studied since tho so dis.taz!t days whon Governor · 
John Whiteaker of Oregon interested Thomas Condon, pioneer· geologist, in · 
tho blo.ck, ao.nd-polishqd bomis of olopha.nt s and llamas found in waterless 
dopressions of Leko county, but many problems remain unsolved. 

· · ~ .' n~:rl ~ ~d. 'M;; "watie are ':hcperui of f'iriding 'the remains of a sabre
toothsd cat in the old lake beds. If they are successful, their contribu
tion to the science-of paleontology will be groat, for the absence of theso 
pleistocene killers from the Fossil lako doposit s has long mystified scien
tists. P.J.entiful in other parts of tho :prosont Unitod Stato_s d,u,ririg J,nte,-_ 
glacial periods, tho big cats aPParcmtly novor found th3ir way into the 

· old lake country of Oregon. In· fact , all tho larger cats aro missing from 
tha bone beds of Fossil lake, Tho, absonc~. of sabra-tooth bones from the 
Orogon bods is taken by somo scientists to indicato that tho Fossil lake 
fauna was primarily of a.n opon pl3.ins tYllE', · 

However, the sabre-toothed cats ·nould ha.vs found some fine hunting in 
south-central Oregon in those distant days, probably during the first inter
glacial period, Llam!!.s, represent ad by. two types, ware pro sent, and giant 
beav:.irs lived in tho vicinity of tho old lakes, ThQ ground sloth was rc:pru
sentod by at least one species. Two or moro spocios of camel ambled over 
tho Fossil lake plains ·of .th:i ploistocono ~d browsed on laka margin forage. 
Tho .American hog, tho pocary, was also thero, as wore Elophas primigonius 
and Elophas col umbi, two fino roprosonta.ti vos of the elephant family. 
Cemols browsed in the old lake country in groat numbers. What better meat 
could a sabre-tooth cixpcict ! " 

But Smilodon, as the sabre-tooth·is known to scientists, was apparently 
not included in the Fossil lake fauna. His absence may explain wey more 
peaceful creatures wero so. abundant. in, ·south-central Oregon in ploistocano 
times. 

!\fr. Davis a."ld !\fr. Wado Will di spJ.ay fo sails Friday night• 



. , 

A. NEW MEMBER' s IMPRESSI0..1'1 oF THE FIRST LAF oF THE r.isoR DAY TRIP 

Saturday's objec:ti ve was' to arrive a.t Fo ssi,l ,or tl_lera.:'a.iicrots in order 
to be conveniently nea.r Pioneer Park by S:30 A,M, Sunday morning, We re
treated from tho terrific onslaught of re.in drops a.t Portland 11:30 A,M, 
and mot a. cool but dry reception in tho Maupin district. 

While ga;;:Q,ly traveling boyond Antolcpo wo bcamo a.ware of tho fact that . 
the highvay was !DD.Cad=izod with age.toe and shiney quartz crystals, We . 
stopped to collect somo and mak:o spt3cial note so that Mr, Reeves could be 
properly direc te.d to the location in order to add more specimens to his 
fireplace; ' .~.: · · 

• • ~ • ! .l 

.. . .The a.we-ins:piring view of the day, wae the Jol:m Day Valley around 
Clarno,· How,.could a ):'esidont of"this state traVal so far and yet not 
raaliza before tho splendors contained in our Oregon1 Upon arriving at 
Fossil, no cabi~s were available. It was thereupon agreed to sleep under 
the sta.rs·at Pioneer Park and keep a"rendezvcus with the Schminkys. Mr·. 
& Mrs. Schmink:y were just having suwer-.'and praying it wouldn't rain un
til they wore through, Which it didn't, At duslt, tho rain a.rriVad and 
with it came Mrs. H, H, Hann, hClr son and <j,aught\}r, and a guest from 
Ca.+ifornia, A little later Wii-, Vance arrived with.his.two body guards 
Mr. Tallman, and Mr. Ra.praeger. Accoma.dations for guests were limited, 
The Scbmink:ys slept in Hotel Plymouth, Mr, Tallman shared th.a band stand 
with the WebGrs, Mc s. Hann pClrformed a .miracle and tucked five souls 1 ' • 

away to sleep in a tent built for two, · :Pawn roll call revealed Mr. 
Baldwin, Mr", Borum and son, and Al et ta Noss • . - ·-" ..... I • 

Take it awa:y five Musketeers, the Motor Log of the da~ is yours, 
This is station DQ.X signing off, 

::. Mrs •.. D ._-.~,.)'Taber 
. . . 

CARAVANING ALbNG 'rHE JOHN :OAY RIVER 

-~ 

· saturday, September ·4, 1937, was t):le start of the trek into .. the great 
land of the JoJ:m Day River, It was one of Portland's wettest da.ys, but t~t 
was no damper to our spirits for just beyond the Ca.sea.des there would be sun
shine and good dry campsites in which to unroll our sleeping bags·. We packed 
·our sloaping bsgs and camp paraphernalia. into the" .ca.rs, donned our hiking 
togs and left the city and wo hoped-tho rain! But old. nia.n woa.ther ha.d Mother 
plan, Ha sent the little raindrops along, Several cars traveled a long WfiY 
th:i.t night to find a dry place .. to l!l3ke camp, .. .. · · 

8: 30 Sunday morning fo~d the caravan fonidng' at Pioneer Park. The mist 
was heavy and drippy, one might even say it was raining --- gales of laughte:r; 
for everyone had a tall ta.le to tall of his experience's with the· rain the 
night before, Such a start put us in fine metal for tho· da.y, Our leader, 
Bruce Schminky, in competition with the rain and tho tall tales was finally 
a.blo to distract· our a.tt:intion from our.salvos to the rocks ·a.nd the country 
which WO had como to 830, . . 

:: 



' . 

We climbed up the hillside at the .camp ,in Pioneer Ptrk and began search
ing for geodes, but it was soon svidcmt that a yoiing lady1 s camera. hold tho 
stage and wo found oursolvos 11rca.listically11 arranging ourselves on tho hill-
side for a. good picturQ, (It.had to'bQ good, she was taking it to California) . . . .. 

At the junction of the road into' Pi~n'es1:' Park and the highway the caravan 
(sight cars) stopped to look at a good exposure of Eocene lavas, They wars 
badly weathered. It was not difficult to visu.a.J.izo their final breakdown 
into soil and realize that in a. fem C\lnt~ios littlt:l man, if ho is still hero, 
will bo eating tho vogote.blos which will grow hara, · 

Near Service Creek we stopped by the- Johll Day River to view the be.salt 
flows and to note the topogra::?hY, The basalt flows rise from bedrock in 
tho river to the highest peak. Tho John .Day is a !llJlB.].l sluggish river ht:lr!I, 
It has cut itself a. very interesting courso. Farmers have availed themselves 
of tho torra.ct:ls a.long its moa,ndors, and being able to pwnp we.tor easily from 
th.i river for irrig:i.tion purpose11 th()y have boan a.bla to develop a. seaming 
oa.si s in this somi-dosort land,; .. Tho rich' groan of tho orchards a.nd tho 
fields of alfalfa. afford a p1oe.aing contra.st to tho barrenness of_ tho hills 
and t:10 B1lrround.ing terrain, · · 

~ '- "w ' • 

About sistssn miles from Pioneer Par:.C a s.i;.o~t 'stop wa.s made 'to nots 
the dip of .,the_ beds' and to call ClllI' attent'ion to_ the possibili'ty of anti
clinal structure, Mr. Van~e 1 s keen eyo not13d that tho· basalts hero dipped 
in th;i opposite diroc-tic;n from ·.mat they.had at Service Cre'Ck: •. This, ho 
thought wouJ.d indicate that instead of ono major uplift to· form that great 
e.nticline.l structu:-s several smaller· folds occurrsd.e.nd were a part of the. 
ma.jo,r. . .f.old~,.. ln..thiJI U~-nea.r-in~he..a.xis-.of the anticline., tho Coriba ,:, 
have b:icm eroded away leaving tho older bods o:x:posod, providing a fossil ' 
huntoi:- 1 s :i;a:e.diso. · Noar S!>rai tho bods of 'tho John lle.y strata (Uppor Eocene 
or Lower Oligocono) ma.do their appoe.ranco fnrming massive cliffs of a / 

tufa.coous charactJr, Wind, rain, and other factors of erosion have pl~ed 
their pa.rt in forming' "'Castles of Spain" on these cliffs, Some of us liked 
to think of them as tho cliffs ruia.r Asaua.n. Only the mighty Nile with its 
groat watercourse was missing, and when wo realized this and saw only tho 
little John Day flowing so feebly along its torturous coursa reality came 
with a start. After all, this wa_s Oregon and Oregon 1 s own beauty, The 
rain was gone and thc;i, sun had coma at. last to bring out the bciautiful 
coloring in tho beds. Chemical altoration ha.8 given tho John Day bGds a 
soft bluci green appearance. The thinner, harder layers intermingled with 
the softer tufaccous materials of tho thicker b::ids have been less e.ltcired 
and a.re thus lightor in co~or and stand 01/.t in_ contra.st giving a.n exposure 
of tho bods of any thickness th3' a,ppsarancci (if your imagination is working) 
of a boa.u.tiful wide soft blut:l green rfobon strip'3d with narrow bands of a 
soft cream co.lor, . It_ is oe.sy to sao .. how_ this .country lends it self to the 
workings of an imagination, but.though l.Jiiagination had its pla.cs it was 
facts we were seeking~. We wanted proof.for.the things wise man have written 
of tho geology of this.'cou.'1try. .. · ;; - ·: : .. 

At turtle cove '.wo 'wore gi von a chanco to usa our ~icks, Hora' th'ci;··J~hn 
Day bads form cliffs, tho faces at ono time wore wallhod and scarred by.' the 
river which r.ow flows a goodly distance a.way, tho· torre.co, now lying batwoen, 

.-206-

• 



• 

... ·-

,• 

. " 
forming a very excellent )?a.sture for the herds of the stockmen living there, 

·some of the stockmen oamo 'over to scro why wo woro scrambling over thoso old 
· cliffs. Mr. Schminky had thcr ovidonce and whcrn he showed them the two pieces 

of jawbone with the beautifully :preserved little teoth which ha had just. 
found thoy looked at their cliffs with a now light in thair ayes.· When we 
said they were p!'Obably thirty million or SO·yGars old, they looked at US 
with a new light 17 . ;1 • 

Beyond Kimberly the red beds of the Eocene; the Clarno formation, begAn 
to appear more dominantly. These lie unconforme.bly in most axposu.res under 
the John Day formation thus proving conclusively they are older than the 
John Day bods. In this area thon, bosidos tho basalt capping' being eroded 
away most of tho John Day is al.so gene leaving t-ho older underlying much 
folded Eocene bods at the su.rf:1ee, It is believed that this area ll!Q.st bo 
very near tho a.xis of tho anticline, · 

"'33,7 miles from Pioneer.Park a stop was ma.de to view Davis Dike. This 
is a dike of ma.jor extent and is thought to have been an important source of 
the Coriba capping this'areaat one time. The interesting horizontal columns 
in ·the dike wore noted, Thoy wore formed in the cooling lavas at right angles 
to tho cooling surface.· 

, . 
' , .. 

Steamboat Rock ,7 mile farther on was an impressive spectacle. The· 
Clarno beds formed a brilliant red cappi1;1g for the hills and other'.erosion 
ramnants so abundant here.· · .:~ .,. 

Johnny Kirk Springs was our watering place. A vote was taken as to 
whether ''We 0shou'ld·:b:avif1:lihch here· With watsr~r·a:t;-the foasfrbed ... e.1'011-t-
a mile farther on. It was unanimously decided to lunch with the fossils.· 
Lunch was hastily eaten and we were soon up in those hills (John Day form
a.tion) wielding our picks with zeal and determination. And wha.t luck 1 · 
An Oreodon 1s skull was found by Mr. Reeves, and that dentist, Mr. Webber 
and his \'life just seomad to ha.ve the magic touch. Wherever their pick: 
fall it seems a tooth or a. tusk was there, Mr, Va.ticG and Leo wont in for 
high climbing on the next cliff only to return empty handed. Tho group 
who went in for far vistas came back: with tales of fossil utopia, 11We 
just picked up bones all the way down the mountainside , 11 they exclaimed, 
but what chagrin was there 1 s when the wise ones looked at their •'bones" · 
and said ''Mud !11 But there is some justice ! A tooth 1 s e. tooth and. they 
each had at lea.st ono to flaunt in triumph. · 

, Mr, Schminky and Mr. Vance had a great deal of trouble pulling us 
away from that place, As it was after four o 1clock: and ther~ was yet much 
to be done, and people who were waiting anxiously at their homes to show 
us their fosi3il collections, we allo1vod our'selves to be mercilessly driven 
from our utopia. 

: ... : .. 
· · About two miles from the Cant Ranch·we stoJ?ped to look at a cliff-like 

exposure of conglomerates •. The pebbles forming the conglomerates were mostly 
quartzitas C31llbedded in a matrix of sandstone. It is b~lioved these con
glomerates a.re Cretaceous in aga but as yet no fossils hava been found· in 
them to definitely prove this. However, a short distanc~ from tho Cant 
Ranch wo stopped and looked back across the river. The conglomaratas lie 
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under the Red beds of the Eocene. It was at this stop that we could see the 
beds lyi!lg ilnconformably one upon the othor from theso supposedly Cretaceous 
conglomara.tes to tho lavas capping -cho John·Day form1>tion. It was here, too, 
that ono young woman was inspired to tak:o homo some ants for her schoolroom. 
A "volvot n tobacco can was borrowod from Leo, his porcupine quills being 
hastily thrust into her glasses case. The can·wa.s filled with a:nts and their 
young, and a dash was made for tho ca:r:·. (Her follow travslers had a.bout de
cided to loavo hor behind. They Wore akoptica.l of ants as pe.ssongsre.) 

Just beyond Mitchell Junction we ·entered-Picture Gorge, Here the 
story of a stream cutting its bed sharply and cleanly with no wasted energy 
through many layers of basalt is portrayed,·. As ono lea.voe ths Gorge tho 
viow as ono looks'ba.ck loa.ves cna SllOM!'Ll.oss. Thoro - tho torturous 
channel cut throUgh tho hills, oven- tho mCJe.r,dora woro improsaod in every 
detail. · · · · · 

. . 
Soon after leaving the Gorge we drove into the T. J, Weatherford ranch, 

Here, Mr, Weatherford brought out his fossils, Ca:nel 1 s teeth, rhinocora.s 
teeth (sovcral e:ocrioe), tooth, leg bones1a.nd well preservod skulls of 
tho little fiva toed horse, and toetl). and leg bonos of his cousin who 
lived in a much la.tor time who was larger and had only throe toes, There 
were teeth of the great cats, the Creodonts, and many other la:rge'anima.ls 
li~ing in Oregon since Eocene time, Thora woro tusks of various sizos from 
tho so of the Orcodon to tbCl mastodon. Evon Plaistocono man was represented 
by a· perfectly formod wclar tooth, It was a largo tooth for a m!ln but 
goologists have so identified it, Geologists have told Mr. Weatherford it 
is' the only h= tooth of that age found enywhere in the United states. . 
He ha.a al so ths jaw·oone and t·aath of an animal that no one in the world 
has 'Gvo~~foiJ.n'atli'l"e 1-ni:il ."'·Man'b'a:v'd' tfi'crci~ry· hl!.rd ·th got'· th111' l:PO¢-:!Iiia.n~'"'"' 
Groat mon O..."ld. good ha.VI'! coma to him, oven from foroign lands, to beg of 
him a 11bon'l 1'. Mr, Weath<Jrford ha.a a very wonderful colloction of fossils 
which we hope will somoday find ita way into a_musoum, porh!l.ps - Orogon's 
own, 

. It was after six o'clock b,efore we left the Weatherfords; We had a · 
long way to go, yet before we could have food, but how unimportant food on 
a da.y lik:o this. Most of us had had a cool dririk: at the pump on the ranch, 
·nhilo scmo he.d found their way into Mrs. Weathorford's motherly good na.tura 
and woro troa.ted to fresh young carrots from tho garden, &nd Leo, more 
mast0rly, had luscious red raspberries for his repast. Returning through' 
the Gorge we stopped for a moment- to look at the prehistoric Indian writings 
on the cliff face just above th0 road bod. The sunset found us going down 
hill into Mitcholl. It bad.a us 11good-a.ftornoon11 as we sottlod down in 
Mitchell Auto Camp for the night. ' · ,. . 

8:30 next morning (Monday) found us on the cliffs across the highway· 
from the auto camp looking at their formation, They are known definitely 
to be Cretaceous conglomerates. They lie conforma.bly under the Eooeno 
rod bods. This bed conta.inod many granitic rocks and inuoh angular matorial 
which was not notod in the bod on the ·John Day • 

.: ,. t :. 

· About 'one and one half miles from Mitchell ~ ma.de our first official 
stop for the day, Hera we were to find amnoni.te·s along the road cut and 

"'! ":-:' 
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. " 
on the hills. Somo wer3 very fa.vore:i and brought home some fine Cretaceous 
ammonites. But some wero sleepy heads and wore not 'yot a.wake, so wont for 
a. walk instoa.d, Thoy found a pleasant littlG road· nearby and mGanderod 
along its coursa, . Someone suddenly cried,·. 11Lo0k, tho so a.ro °b'.i.tterfly eggs! 
I must take' th;im home with me, Tho children 'at achool will onjoy them very 
much," Som'oono' el so exulted, "Look: a.t all of those choke cherrios I I 
must take so1:10· home to my mother, 11 Tho butterfly Gggs ( !??) and tho choke 
cherries were"'gathered. The girls roturnod to the cars & fow momonts earl
ier than the ll."':ltlcnite hunters, there, to bo mot by tho 'sheriff and the 
own~r of the Auto Camp ! But lot someone el ss tell you that. 

' ..... ' 

Thirteen miles from Mitchell found us turning on to the road to the 
Painted Hills. 'Thfs.was to h8.V6 been one of the highlights of the day. 
At Ben Taylor 1 s ranch we were to ha.VO had Miss Taylor· a.s our guide but. BhCJ 
had b'oiln. called to Prins<ille that. morning. Sines we had no guide and were 
bcihirid schedule we ·vot.ed 'to leave thci Pa.int ad Hills for a.not heir trip. We 
atci lunch undcir thci Horse Chestnut trees in front of tho Taylor ranchhouse 
the so. tro.e, acoordt:rig to Mr •. Sohmitic,y. proyiding .tho Qlll.y .~.-~.P--b!' .. ~-- -~ 
pcictod 'liciraa.boiits. During lul'ich thci ants'ga.therod into the confiruis of tho 
"Val vet~ can mzid.e · t'hoir ·oxca.po; and caused inuoh pa.in to their captor •. ,., 

• •• • • • • •• ... • • • J. -. ·' . - - . 
Immediately aft er lunch we began 'our trek back to Shaniko via Bridge 

Creek over narrow winding roads. We .loft the river near Burnt Ranch and 
began a steady a.scant into the hills;' Haro nearly everything oxposad was 
tho Clarno forma.tion and tho Eoccine rhyolites, We stopped at about the 
2000 foot'lovel to reconnoitre and ~iok up a few geodes and pieces of opal~ 
To the old timers who have been lugging home Q;u.art:i:'and opal for·;the la.st 
three yea.rs this was st•Jf'f they scorned, but the newcomers found the 11amo 
old thrill in ·a. beaut ifully>formad· quartz' crystal, .: · · · 

. . : ·~~. ' .: ':' ,.. . . ·:··~·· 

The caravan broke up at this point, Somo hu.rriod along' homoward, 
Others tarried regretting to leave·:....:. the. Bk~"wa.8 so 'elua, the far vistas 
a. f ea.st to look: upon. The sun was st ill high. 'There ·was much cif the day 
left, and it was ~s, · 

' ., ' . •\:-.. ~~· . "Ji· :?d":.:.".~": ... 

Coming out of the hills a.t the Hores Heaven mins a few moments la.tar 
we found luck was ours in full quota, Tho Superintendent of tho mine, Mr. 
Slim Andrus, too:fc iis over tho "work$11 and gavo us a bit of education and 
soma vory fine cinnabar. This oro is rich in mercury, producing a.bout 
thirty pound~ .of mercury per ton of ore. Ono piece which had just boen 
broken and given t'o 0 Loo began oozing mercury before our very ayes, This 
nl.ine is ono" of ths'"tori. largostproducaDs of mcircury in tho· world, 

•' "'! • 
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Most of the cars found te way to Shaniko, but we, less fortwiate or . 
more, missed the turn off and want 'to As:mvood, At AshWood we found refresh
mont and direction at the t~vn 1 s ona store. (Tho town boasts a population 
qf possible twanty-·five.) The storcrman was in charge of tho.Post Office, 
garage, sorvice station, clothing, food, and what not, ovon the fos1ils. He 
gave us several choics"nodilles, a.."ld 'told us where more could be had, We 
hurriedly left Aohwood then"in order to get to this spot before dusk: •. We 
found the noduJ.es, but it 1vas too· late to get tho choica ones. Tha sun was 
gona and· thJ eha!ows had fall an, Wei hurriad homGWard then stopping only at 
Bear Springs in the Cascadas to have soma food" 

Tha Muaketaers 
P,S, ·. .. 

One wack le.tar tho t'bu~tarfly" eggs hatched into 12 beautiful li ttla 
tick~ in that toachor 1 s schoolroom. 
--WarniM: Be sure you know your buttarfly egg1 whsn in tho country in
fest ad with spottad tovor, 

THE SUMl'!ER CAMP IN 1938 
.. ; : 

·This Society should be able to spons~r a sumner trip of ~t least one 
week 1 s duration. ·-This year the response to the weak at tha coast was disap
pointing. Why was there oueh a po.:>r turnout? What typo of trip would you 
liko to havo next Yo'!1r? Tho ale)?loration committee is: horcwith submitting a 
list of tripe·, ca•ih of which is worthy of· at loast one WOClk of yo'\ll' time. 
PlCJaso send a earl to tho chairman of tho c..omnitteo gl;ving your ·choioe, and 
stS.t'o if you would prof or ono' or two weeks in tho locality you pick, Or 
name your 01':21 pot loo:i.lity if it doos not appoar in this list. Send in 
yo'\ll' card bJ Doc, 15th, so that plans for the trip may bo started by tho 
fir st of tho year, Haro is the list; 

IN OREGON 

l. The Wallowa momtain area,· Main camp to be at Wallowa Lake, Trips to 
the Snake ri var canyon and into the mountains, Suggested for July or Aug, 

. . 
2. The Stee:is mountains .and the Hamey basin. Main camp to be at some cen

trally located ranch. Si:ggoeted for tho last of June or early July. . . .. . ... · ... 
3'; ·· Tho Suplae a.raa, Mo.in camp at Su:PJ,oe, Suggested for oarly July during 
· ·: tho 0, S, C, geology c:imp, · · c "" 

4, The mining districts of southwestern Orogon, Ma.in camp at Grants Pass 
or Med!ord, · 

The' lakes· of tho Cascado mountain'S·," .. Ma~n camp 
Odell Lflk()','~Suggostoli for' July or"Augu.st. 

: ;. ·~:: .. . . ·~ ~ . . "': 

at Crater Lake or at 

6. Tho 11oii.thwo stern co::i:st lino • ..:· l!ain camp at the marino biology laboratory
of the O,'S, C, on' Coos 'bti.y,' Suggostod.for July or August, 

7. Tho John Day country, Ma.in camp at soma centrally locatod ranch. Sug
gasted for the last of June or early July, 
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8. The Fossil Lake region. 

l. The Olympic Peninsula, 
J?).y er August • 

IU WAS!UNGTON' 

with a trip't; Vancouver 
. l 

Island, Suggested for 

2, The Grand Coulee - Lake Chelan area, Suggested for last of June or 
early July, 

3. The Yakima river araa. Suggested for the last of June or early July, 

4, The Mt, Baker country. Suggested for July or August • 
' ' 

. ,, .. 
IN IDAHO 

l. The Sneke river and the "Craters of tho Moon", Suggested for early 
in July •. 

2. Tho Panhandle country, Suggested for July, 

IN BRITISH COLUMBIA 

l. The Fraser Rivor cimyon and. Ok<m::\gan L:iko loop. eugg1Jsted for July • 
• 

, - f • ' .. • • -

2. The headwaters of the Columbia And tho Bannf - L!lko Louise country. . 
A full two woaks trip. Sugg:istod for July. 

:.er. , :-.-;; .. ...,.~ °!.:-'*~ -'·'(M1'~ ~·f;l'f,. r~.,~~ tit-6 t., !!r.t!!'fte.'°l1;) ~,..3 .,_" f ~~ ~ rr't~t ,;:ti'~~ :t 
3. Tha.Cariboo highway to Hazelton in tho wilds of northern B, c,· Trail

ing the miners of tho old diggings of tho early 60s, A real trip for 
rugged people, A full two weaks required. 5t1'raestod for tho first of 
July. 

There you are, If you want a geological vacation take your pick and 
don It delay. The results of your vote will be tabulated for next years coll!" 
mittee, This will give plenty of time to arrange for a leader, look up 
cE:.mping sites, chack on l'Cads, locate points of geologic interest, learn of 
historic sites, check on scenic and recroational attraction~ in tho area. 
chosen, Address your cards to -

H .• B,· Schniillk;r · 
io30· s, E, 54th Ave,, 
Portland, Oregon, 

' . ' .. . ... ' .. 
. . " 

t ' 

ANCIENT FOSSILS FOUND 
·: .. (Oreg_oi:ii<m ~0/3/J7 ) ·- . . . 

BEND, Oct, 2 (AP) - Fossil remains of llaiiia.s;· camels, elephants.and 
sloths were discovered in the plate!\-'\). of. ~t,erior Oregon by two Portland 
exploror1, Franklin L; Davis and Tracy Wade, in a trip thrdugh Lake county, 
they said hClre tod.ey. .. 

0 N 0 ~ ·': • 0 •• 0 \ 
' ••, 
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CLACKA.'MS RIVER AND VICINITY · 
(Between Carver and North Fork) 

Oo_tober lO, 1937 - Clarence Phillips, Leader 
' . 

This trip is sched11l.ed on condition that the roads are dry. Some of 
tho roads are slippery when wet. Tho territory covered ~ bo found on the 
Estacada and Boring Quadrangle shoots. cars should bci in good mechanical ' 
condition. Travelling dista.nco: By auto - 98.2 miles; on foot - ~ milo, 

Time , . Approximate 
Miw (Approx) Elevation 

oo.o 

18,0 

l8o3 

2:0.4 

21.0 

21.1 

22.6 

8:15 A.M. 

9:00 A.M. 

9:10 A,M, 
• .~ > 

. . . ~. ~, 

9:J.5 A,M. 

9:30 A,M. 

9:35 A,M, 

9:45 A,M, 

Leave ''eo~tland' (6th & Yamhill) or if· · 
no paseoni::;crs arc to be picked up or 
trans:poz·tation procured, tho party may· 
be moi; .&.t 

Carver, on north side of river on high
wa:y to Estacada. The narrowing canyon 
will bo viewed by waiking to tha bridge • 

View of gravel. torraces may bo had from 
oars. No stop will bo made. 

Stop to study Ii vor gravel deposits, 
silt s-anci, quartzite pebbles. 

... 

• 

160 

160 .. 

160 

Strelil:i·~a.vB-.l:a·"' ~~;. ;..~ ·.;.:.. •~•;o 170 .. . .· . 

Silt deposits. Was thi·s·a lake bottom? 180 

Exposure of volcanics 180 · 

9:55 A.M. Deep Creek, Exposures _of silt and 
gravels. 

200. 

26.3 10:10 A,!.l. Approximate oant.~r of lake or river 260 
terraces. · 

28.2 10:20 A.M. Eagle Croak :Bridge. Viow of exposures 280 
of silt deposits and 'rivor gravels . ', . , 

29.2 10:40 A,M, Exposi.ire of river gravels which appoar 290 
to be of volcanic origin. Move has boon 
made to higher 'river· or lake terraces 

.. ' . . . 
32.0 10:50 A,M, Estacada Junction. Rest stop - 5 minutes 500 

Aooormnodations ..; gas - oil - rest rooms -
grooer~es. , ·-' . 

38.0 11,05 A,M, 'Sq~w· Mt.·. Roa4 J~otion. No stop.· 1142 
~ • • 1 • ( .... • 

44.5 ll.15 A,J.!, 'Hesperia Junction, No stop. Straight 1600 
ahead. PJ.ea'se keep cars in line. 

' . ' ·.:.21a:. 



• 

Miles 

51.S 

52.1 

55.7 

56.2 

67.4 

67.7 

72.0 

so.2 

~imtt 
(Approx) 

Approxl:w.te 
elevation 

:Bedford Point Lookout, Remarkable 
view of topography from unusual van
tage point, 

12:00 M. North Fork Crossing Camp, Lunch, A 
beautiful grove with forest cl!mp accom
modations such a.s outdoor st eves, ta.bl es, 
wat'3r, etc. 

1:00 P,M, Leave North Fork Crossing Camp. 

'., ' .. 

' ., .. 

1:05 P.M. Cold Spring Ca:r.p. Viow of spring at or 
noa.r summit of r idgo , 

1:15 P.M •. Diorito? exposure in quarry. Unusual 
view of woa.thcring,' 

Incline Junction, No stop 

2500 

2000 

2100 

2100 

1700 l: 30 P,lf., 

1:35 P.M, 
~· . 

Gra.vol exposure at high elevation in old 1700 
stream bod, adjacent to columnar basalt, 

2:15 P.M. 
~~. 1 ' ... ~.:.. 

Fara.day. Party will walk 4 mile a.cross 500 
bridge to exposure of leaf fossils. Large 400 
picks may be fO"Jlld. C'fi'.flR/f'lft~.41f~ .~.,It; llf?f' 

3'.15 P.M. Estacada Bridge. No stop. 

3:16 P,!.!, Stop to view glacial till overladen with 
river gravels, No reports a.re made of 
glacial evidence wost of this :point. 

3:40 P.M. View of Clackamas valley from south side 
of river, exposing possibility of lako 
with panoramic view of river torraces. 

Caravan will disband at this point • 

Carver. 

Portl'and, . ' 

500 

500 

600 

160 

It has been reported that la.rgci fossil bones, agatizcid wood, otc., 
have be<m found on Bedford Point in tho vicinity of tho Lookout. Your 
scouting party did not find tho oxact location, but thoro will be time 
for further scouting for thoso who care to participa.te, 

. :--

While travelling through the National Foreet, please observe forest 
rules, including "No Smc:Jr::ing -.vhilo Traveling". 
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LECTURES 

Oct. 22, 1937 (Friday) - Illustrated lecture by Carl Richards, Kenneth Phil
lips, A. J, Gilardi. , Subject: : "Geology of Glaciers · 
of tho Oregon Country. 

Ovor a :poriod of years . those men, all members of 
tho Maza.ma. Society, have devoted considerable time 
to tho study of glaciers, Tho slides shOwing 
:positions of glaciers during a: :period of years a.re 
of groat inters st a.nd as time goes on will become. 
more valuable as a record of -those glaciers, 

• ,, ··(· ' J • • •• '. 

,: .. ! ·: r , ·:r~ . T"RIPS. 
- . . ... 

Oct. 24, 1937 (Sund.ail' ·; .. _~07themClark Count;.; .. 

Leader: c. Holdredge. 

Nov. 14, 1937 (Sunday) - Klickitat River Dry Ice Well. 

Leader: J, C. Stevens. 
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THE TRIP TO SUNFLOWER FLATS 

Sept , 19, 1937 

Russel Collins - A.' D. Vance, lead.era 

On Sun~ morning, September 19th, a G,S,0,C, J6I'ty of 35 hardy souls 
assembled at Sandy in hopes of being able to break through the dripping clouds 
and view the Torquoise Pool (Little Orator Lake) in tho Clackamas Lake . 
country, Leader Collins admitted dofoat at tho hands of tho elements and 
suggeatod that his trip b:J postponed t6 cora favorable weather. Tho group 
insistod on a trip, ·so Mr. Schmink:y called tho Boar Springs rangar station . . ' 
and was assured that it wa.s not raining thoro. Mr. Vanco than took tho load 
and tho group started rolling to Sunflowor Flats, which arc about fivo miles 
east of Bear Springs. 

Sunflower Flats in a grassy, dried lake bed, very flat and entirely de
void of trees, well up on 'the eastern slope of the Cascades. The pi.rty . 
stopped about ."a mils short of tho flats on thtl northurly slops of Quartz 
Bu.tto. There tho members deployed in sGarcli of quartz specimens, which 

·wore not at all ha.rd to find, Many interesting finds werci made during the 
two hours spent thoro', ·and: undoubtedly moro than ono fireplace or rock 
garden benefited from tho t~ip. .. . . . . . . . . . . ' .... 

Tho chalcod~y manorial was found on tho valley floor and for some 
distance up the slopes, in tho form of nodules that ha.va boon weathered, 
pros1.111l!l.bly, from their rhyolitJ matrix. These nodules are filled with quartz 
crystals, agate or opal, or with various combinations of these three, Pieces 
of rhyolite that seemed saturated. with clear quartz di splayed their twisted ' • 
flow structure in a very cqlorful manner. , At the place where tha caravan . 
stopped, the largest piecGs WGr~ found on tho southGrly sidG of tho vallGy 
and not over a. hundred fGet above· thG floor. ·en the north side the pieces 
were smaller and seemed to die out at a. lower elevation. This north slope 
ended in a. low ridge capped with andesita. No expo.sures of rhyolite were 
noted. Sovora.l fallen trees had pulled up wea.thorod andesitG fragments 
with their roots.· No andesite ·.va.s not ad on the south sidCJ. No basalt was 
noticed anyWh::ire, But th<l area was not completGly cowrGd, so it is not 
aafCJ to say too much a.bout the apparent la.ck of a. basalt covering on the old 
rhyolitG flows. The mother lode containing tha,ch&lcedony m!l.terials aooms 
to havCJ di sappoarCJd under thG over lying flows a li ttlll morG than throe 
miles from EGar Springs, Wa did not sCJo its ea.stern limits. 

After everyone had gathered their fill of specimens, the group kicked 
the gu:nbo from its boots and moved back to the Bear Springs forest camp. 
H6re in the shelter of a. perfect camp kitchen, luchea were eaten. To some-: 
onCJs remark about tha comforts of the place, Mr. Vance mad.Cl tha bri.,:ht reply 
that no onG could get mu.ch rest _on "Bear Springs~ Cla.r:.mco Phillips ga.v.i a. 
short descripti~n of tha trip he is to lead early in October. 

~-- The party gradually. disbanded and returncid to Portiand, hoping that the 
ra.in jinx which had followed our outings wo_uld .seen bo brok:Gn, 

W. G, Rapra.Gger 
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SATSOP GRAVELS AlID THE SNIPES CONGLOMERATE 

Ray C , Tr aasher 

Tha purposa of this papor is to s'Ul!Jill<l,rize tho existing information on 
tho conglomorato. of tho Columbia Gorgo, originally callad thG Satsop form
ation,· to prpsemt somo pertinent data on the Yakima Valley deposits, and to 
point out som~ critical dGtail.s Which demand solution, ~· , _. 

Bretz.1 records occurences. ~f red-stained and w;athe~~d, gravels in the 
Cheb.a:li s River vall.ey in Washington which lie unconformably on Tertiary 
sediments. Thair decay and staining is greater than kno)'ll'l Admiralty glacial 
daposits and probably represent PloistocClna stream gravals ,in _Pliocena and 
early Plaistocortlchannols, This is thG matorial which ho later d<Jsignatad 
as tho Satsop Formation • 

... Subseq_uent studies ca~sed ~~etz (141) t~' extend the'ii.mits of this form
atian."to the shores of Willipa Bay where a Pleistocene gravel bed had been . 
idaniifie.d by Condon (297) in 1371; to the mouth of tha Columbia Ri vor; in tha 
Cowlite Riv..ir valley and down th.:i Oregon coast by inforonco from thCl litoratura, 
Ho ~~,qd;J;:h,i;i:t tho Satsop is a widosproad fluviatilo dopo~it, dopositod al.ong ·~ 
almost the <lntirJ Pacific Coast of Orogon and Washington, up tho Col'llID:bia 
Rivar into.tho Yakima Valloy, and in the lower Willamette. Stratigraphic -
relations and fossils show a QU11tJrnary ago for the coastal phase. It is 
folded with the Casca.<les, rising to elevations of 4000 1 a..~d is therefore older 
than the Cascades. Later he .. concluded that it''rests mconformably on Columbia 
Ri var Basalt, and represents one epoch of str'oam depositiqn in the Plio_ciena -
or early PloistocJne. Tha Dalles bods aro Sat sop in their lower part and at 
Arlington the. formation yiold3d veri;~b~atci fos'sn 8; ·.TWo'. arafuage. coursas~~ ,.'! 

are ropr<l sented, in oostarn Washingtm};, _one aero ss from .Ir fest Rapids to 
Lyl<lj th..i other by the pros<lnt Colun;ill~a.Rivor Course. Williams (1925) . 
followed Br..itz 1 ideas to sol!le axtont·altho-tjgh he indicated some dissatis
faction with the interpretation. 

- f 

The Satsop formation is lithologically characterized by the red stain
i'ng of the gravels and the relative decay of the andesitic pebbles. The 
Yakima Valley and Columbia Gorge areas contain large number's of q_uartzi te 
pebbles which ara well rounded and frequc3ntly possess a fine desert varnish. 
The sci arci so characteristic as to be freq_uently called"Satsop pebbles". 

Other students have become dissatisfied with this blanket Satsop form
ation and at various times have presented evidence which indicate a certain 
amount of error in the original determination. ' 

' 
RHODODENDRON FOR:.iATION 

In his studies of the Columbia Garg~, 'Hodge· {go2, g15) noted that the ' 
so-called Sat sop occurrences along the lower Sandy River apPa.rently con'sisted 
of two epochs of deposition. The earlier one he called Rhododendron Formation 
consisting largely of pyroclastics which were deposited on eroded Columbia . 
River basalt in Late Pliocene or oarly PJ..3istocone, Those deposits buried the 
lowlands, threw barriers across tho small progenitor of tha Columbia River 
to tho south, and Lake Condon was formed in..th'1- :!.;t!torior bohind thGse deposits. 

-;;;i.-6- .. 
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Allen (12) correlated this 
the basis of lithology and 
Formation (Pleistocene). 

TROUTDALE FOR!.~TION. 

" ' 
deposit with 'fhe Dalles Formation to the east on 
concluded that it may correlate with the Madras 

The material o~erlying the Rhododendron is called Troutdale by Hodge, 
It is supposedly reworked Rhododendron which was deposited as an enormous 
piedmont fan; later excavated and largely r<3moVod. Its age is early P.l.ei&
toceno. Allon(12) states that it is composed of 30% andosite, 4o% basalt, 
and 3o% quartzito pobblo's, Tho basic iiobblos tond to be well decayod, 
whilo tho qUD.rtzitos a.re quite rosista.nt. ,Both the Rhododendron and Trout
dale arc pro-Cascado andosito. 

THE DALLES BEDS 
r •• 

The Dalles beds represent portions.of Bretz I orginal Satsop and there 
is considE)rable controversy regarding their age. Hodge (f!IJ7) do scribes them 
as lying on the S1Jan:lko and Coriba surfaces; 9o% is stream-doiiositad lijra.vols, 
muds and pyrocla.stics separated by.thin flows· of lava ropresenting l()j\\. They 
form a l<Jnticula.r mass from south of tho Dallas to tho gap bstwaen Tygh Ridge 
and tho Casco.do Mountains, and waro formod in Lats P:lioceno or oarly P:Leistocono. 

' ' . 
Condon (287)' discovered. bones of ~xtinct' animals in the beds near The 

Da,lles, which were exposed by the "great freshet of 186511 , Since that time 
some collecting ~s boon dono from those bods a.nd tho area studiod by Hodge, 
Buwalda, Chancy, Pipor, and ·others, Chancy (226) fixos tho ago a lato P.l.io
cono or early P.l.oistocono on tho basis of loaf fossils; 

.trw..1.:.tO~ ~f-.ft-r.,.•;M.•-r.r:.n' •tt1"..fl;~n. -~~~--- ~f!{'!' ..,.:...( r .. v ___.._..._;., .,, ... ,...~ 

Buwalda (169 ,171) doscrioos the bods as c0mposod of rounded volcanic 
river gravels and peculiar bluish and gray oros&-boddod tuffacoous sand-
stone and ash bods, similar tci tho Ellensburg (Uiipor Miocono) of .contra.J. 
Washington. Its iiosition is not definitely known to bo conformable on 
Columbia River Basalt but at loast its strata arc ossentially parallel to . 
the lavas and foldod to tho sllZ!lo dogrcio. .It is morel .i~atdd than Qua.tern
ary Ringold and P.l.ioceno Rattlesnake and appears to correlate wit.h the Mascall. 
The name Hood River Formation is proposed for .it to differentiate it from 
later beds also called The Dalles beds, Other localities are cited, and evi
denco is prClsent(ld to definitoly _tako th~s· f'orma.tion frem tho Sat sop. 

He visited the Yakima Valley where he noted similar relationships of a 
conglomerate bed which he feels is Hood River Formation but which he says is 
at the base of the Ellensburg, Evidence! wilj.. bCl presimted to show the error 
of this statomGnt, However, tho bluish tuff~oseribes at Hood River is 
characteristic of the Ellensburg in tho Yakima Valley, Buwalda concludes 
that the Hood River Formation is Middle or Upper Neocono. 

• .i; • II. ' .. 

Pipe; (1407) concludes that the Dalles Beds are Middle or Upper Neocene 
and should correlate with Ellensburg formation. His description of the ba:ls 
is quite complete, · 

ARLINGTON FORMATION . ,· 

. Tho Arlington Formation is described by Hodge (807, 8~2) east of The 

-·217---. 
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. . • ,.. . v 
Dalles. Its deposition began in up:Per !la.J.les time ·!!lid ·continued afterwards, 
consisting of stream gravels and lake- bed.a near U:lia.tilla. Pleistocene fossils 
wGro found. -.~~· 

RINGOLD FoR:.\ATION 

Tho Ringold Formation was originally noted by Merriam and Buwald.a (1206) 
along tho White Bluffs of tho Col1l[!lbia River north of Pasco and determined as 
Pleistocene on the basis of fauna. Jenkins (892) reports an unconformity 
with st~eply tilted Ellensburg beds, The Formation has not been extensively 
studied· but Buwald.a is of the opinion that it correlates with the silts in 
tha Y~ima. Va.lloy. .~. c._.,,,, -

., ,. ..... .. . ..... ' ~ -
SNIPES CONGLOMERATE 

A seemingly persista.nt stra.t1l[!l of conglomerate and sand.stone occurs in 
the Yakima Valley, which was· includedilt the Sat sop format ion by Bretz, and 
placed at the base of th9 Ellensburg by Buwa.lda, Both these men mad.a only 
hurried. rocomiaiswica trips over th!J area and it is not surprising that they 
overlooked critical data which was located. only after a very careful search 
by the writer who was raised in that area. To a.void confusion with Sa.tsop .. : _ 
and Hood River Formations, the 1111me Snipes Conglomerates is tentatively pro
posed. until such tim<il as tho stratigraphic relation ships can be thoroughly 
worked out. ' , .. · , -, 

Tho conglomera.t!J bed was noted by early investig.at~r~;- such as W~i~2· .. ,: 
and Rus93ll3 who do scribed mo st of ·tho local it ios. - . 

-
In the Yakima Valley this conglomerate contains characteristic pebbles 

of bluish and pinkish-white quartzite which a.re well rounded. and when ex
posed to the weather devalop a fine desert varnish. Othor material includes 
metamorphic pebbles, basic igneous pebbles and quartz sand, and tuffacoous _ . 
material. The gravels grado from cobbles 8 inches long to pebbles an inch 
long, the pebbles being smaller toward the Columbia. Gorge. The unusual . 
shape and color of the ~ua.rtzites draw inmediate attention and give the casual 
student tho impression of a higher percent a.go of thGm than actually exists, .. 
which is 25% - 40% of tho total pebbles. Layers and lenses of coarse ea.nd -
composed of quartz, feldspar and mica and other minor constituents is present, 
as is tuffaceous OO'ld puma.ceous material. There is a tendency for the igneous 
pebbles to be well weathered and -rotten, al though many are still firm and re
si stant. Th() motamorphics !l.1'13 harder and loss woa.thcr3d 1 and the qua.rtzites 
moat resistant. Surface exposures a.vars.go highor in dosGrt varnished q1*rt
zitos, probably because tho more oasily wea.tharod material has boon romoved. 

The stratigraphic column of ths Yakima. Valley consists ~f?ilocene Yakima 
basalt, Upper n:i>cene Ellensburg sandstone, Upper Miocene Wsnas Basalt, "Snipes 
Conglomerate"; these may not necessarily be conforma.ble, but th<J strata. a.re 
a.ppa.rontly parallel. Tho strata Yiore·dnformed, and-then followed ~position 
of Pl..ii stocono Ringold and erra.tica. · ·. • · ., ~· , _ 

Tho Yakima Valley is a north;vest-southea.st trending syncl ins with Snipes 
Mountain as a minor· fold length:-viae of thll Valley. It lies as an ellipitca.l 
dome, apparently a continuation o~ Toppenish Rid.gs; of the westward portion 
only the north limb remains, tho south limo:-baving been removed by erosion, 

' .. , 



The ends of the dome a.re symettriaa.l, The north limb dips 15° - 20° and the 
surface is practically a. dip slope covered to varying degrees by the Yakima 
Valley Silts. In the south limb'"dips range from 50° south to 20° north, ... ;._, 
overturnod, and the suc13aseion of bode is woll exposed by erosion. At and · ·
a.d.ja.cont to tho crost of tho dome in Sac, 32, T, 10 N,, R, 22 E., above 
l!lnera.ld, tho folding is apparently quite sovere as 20° northward dips occur 
within 100 feat of 70° southward dips. Somo faulting may account for this 
a.pparontly sharp break but none was noted. 

The type locality of Snipe Conglomerate i~ in the sWt-~·f· Sec. }4, T, 
10 N., R, 22 E., on the south limb of the fold,, Gravel, with interbedded 
sands dipping 70°, S, 12'* W., lies parallel .to the be.salt, which in turn 
overlies Ellensburg sediments. Tha conglomsra.to is unconformably overlain 
by Va.Uoy Silts, and its measured soction consists of 238 foot of quartzite 
baa.ring gra.vols, tuffe.cooua sandstones and a.rkosio se.nde, This claa.rly shows 
that tho Snipes Conglomore.te is not at the ~ of tho Ellensburg; that lt 
was deposited boforo the deforma.tl.on a.nd is 'thereforo probably older than 
PJ.oi stoc<Jno. 

A similar deposit was found on the flarik: of the Horse Heaven Hills, 
south of Mabton, evidently the ea.me locality mentioned by Buwa.lda., The 
Conglomerate-basalt contact is well exposed, the conglomerate dips 73° 
duo north and wa.s deposited before de~orma.tion pebbles e.ro firmly enclosed 
in tho margins of the sandstone With their long axCl s pe.ra.llol to thci bcidding • 

._:The posi-tion of the Ellensburg sodimonts was not dotermined at this point; 
howovor Ellensburg •sediments are oxposod along tho highway in Glade Croak 
which is south of tho crest of the monocline. Its position would indicate 
tha.t it occurs bolow the Conglomor~tc• Tho valley silts form a. hoa.vymantle 
over tho monoclino 3ll.d effocti v.ily mask tho underlying rocks. _ ·., 

~· . . 
,.A.four faot-1-ayer--of-·thi·s ma.asivo -silt.; containing man~" small q1.lllrj;zi.1;o · 

pebblos distributed at random unconformably overlies the deposit.· On Snipes 
Mountain1 foreign erratics ·a.i:;e found lying on top of the valley silts, On 
Toppeniah Ridge, these erratics were noted 1l.o an elevation of 1100 foet, . .. 

Nea.r Goldendale, on a. portion of the Horse Be-aven Plateau, q-uartzite
be<M"ing gravels a.re exposed for a distance of 5 miles' a.long the Sa.tua·Pass 
Highway, The pebbles a.re smaller than those in tho YBkim Va.Uoy, a.voraging 
1-2. inches in sizo although many la.rgor than these a.re found. The deposit 
is 4of feet in thickness, the bottom boing nowhere exposed, Interbsdded 
sands suggest a low dip to the southwest similar to tha.t of the underlying 
ba.sa.lt, The gravels are frequently cawed with a gray, olivine-bearing lava 
to a total thickness of a.bout 50 feet. This lava is something similar in 
a.ppearanco to tho later Cascade flows. 

CONCLUSION 
• ·"; .~ -"! .. - ., 

It.is thus.seen that the Sa.tsop, as originally described by Bretz in.the 
Columbia. Gorge and Ya:k:ima Valley, is under considerable controversy a.a to its 
age determination. In pa.rt it is represented by late Pliocene and early Pleis
tocene Rhododendron, Troutdale, and Dalles Beds; by Pleistocene Arlington beds; 
by u:ppor Miocene Hood River Formation; and by Snipes Conglomora.te which may be 
uppor' Miocone or Pliocombut pro--deforma.tion. Tho Snipes Conglomerate lies on 
top of upper Mioceno Ellensburg sediments and Wenas basalt a.a illustrated by 
outcrops on Snipes Mountain in the Yakima. Valley, · 

-219-
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.. . . . 
The conglomerat beds in the Col11111bia. Gorge and eastward present a prob-

lem which will take some very c;:~eful s~udy' 01' lithology and stratigraphy to 
settle the q,uoation. This are!t,...Sdjacimt to Portland and it is hoped that · 
some group will und~rtake a etudy of these deposits, 

BIBLIOGRAPHY 

l. Bretz, J. Harlen, "Glaciation of the Pugot Sound Rogion11 , Wash, Gaol. 
Survoy, Bull. fS, PP• 3g...42, 1913. 

2. Waring, Gerald A,. "Geology and Water Resources of a portion of South-
Central Washing~:·i.•1 • U,S,Geol.Surv. ,Wattor .Supply ,Pa.per 316,p.23,1913, 

3. Russell , I. C. , "A Reconnai ssanco in Central Washington 11 , U, S ,Gaol, Survey 
Bull. flOS, 1893, · t' 

.. ' " ~ 1 : • ' t 1: •• ,~ .. ' ... -~ 'l{ 11 
The following numbers refer to the Bibliography of.the Geology a.nd·Minera.l 
Resources of Oregon where digest of the articles rt'J3.y be found~ 

(12) Allen, Johna Eliot, "Contributions to tho Structure, Stratigraphy and 
Paleontology of the Lowar Columbia River Gorge", Univ. of Oro,, Mast or 1 s 
Thesis, 1932 . 

(141) Bretz, J, Harlan, 11 6At sop Formation of Washington and Oregon, 11 Journal of 
* Geology, v.24,pp.559-582,Sopt.1916; v.25,:pp.446-458, .iJ'uly<-Aug, 1917 •. __ r 

(1'11) BW1alda and Mooro, 11The Dalles and Hood River Formations, and the Columbia 
River Gorgo 11 ,Carnogie Inst .of Wash. ,Contrib ,to Paleo. ,pub .#404 ,pp.ll-26 ,1930 

(226) Chancy, Ralph Works, 11Proliminary Notes on Recent Tertiary Collections ... _· 
in the West 11 ,abstract, Geol.Soc.Am., Bull, V, 32, p.137; 1921. .. ··-··•. 

(287)_pondon, Thomas, 11Geo. Notes from Ore.-", Oyerland Monthly,v.3,pp.355--360,-~. 
Oct. 1869. ·. . . . ·.' . . ,. · . . . -

(297) Condon, "Willamette SoUnd" ,Overland Monthly, v.7 ,pp,46g...473, Nov. 1871. 
( 802) _ ~.~~..t ~d~n_.~o~a '-~~~e of.,.Colu!lib}.a !li,,,v:jll;',. anq. Lower~9.ll:llYO.n.".-. A'\l stract, 

Geol. Soc, Am., Bull, v.4'.4, p.156, 1933· . . .. · · ·· 
(807) ; :- . "Columbia River Fault Scarp", Geol. Soc. Am., Bull. 

v.42, pp. 927984, 1931. ·;. _ 
(B:J.5) "History of t'ha Colmrbia River Gorge", abstract, 

Geol. Soc. Am., Bull. v.43, pp. 131-132, 1932 
(832) "Topographic Map of North Cimtral Orogon11', Univ. of · 

Oregon, Bull., 1928. _ .. : . 
(892) Jenkins, Olaf Pitt, 11 Unconformi ty Between .the Ringold and Ellensburg Form

ation ,washington11 , Univ.of Calif, ,Dopt ,of Gaol .Sci., Bull. ,v.15,no .2, PP• 
45-48 I 1924 • ' ' 

(1206) Merriai:i, John Campbell and BWlaJ.d~, John Poter,•Ago of Strata Reforrod to 
The Ellensburg Formation in the White Bluffs of the Columbia River", Univ. 
of Calif., Dept. Goel. Soi., Bull, v.10, no .15, pp.255-266, 1917. 

(1407) Piper, Arthur Mains, "Geology and Ground Water Resources of The Dalles 
Region, 0r'3gon11 , u. s. Geological Survey, Water Supply Paper, 659-B, 1932· 

(1925) Williams, Ira. Abraham, 11The Columbia. River Gorge: Its Geologic History 
Interpreted from the Colmrbia River Highway•, Oregon Bureau of Mines and 
Geology, Mineral Resources of Oregon., v. 2, no. 3 1 1916. 

- - - :... ...: -'4 - ,. ~ .... ~ .. ..i -~ ~ 

,.:...__. 
" . 

Clarence D, Phillips spoke before the Mazama club members at a regular 
meeting Wodnosda.y evening, September 29th, in. an address, "The Story in the Rocks". 

Claire Holdredge spake before the ·u. s, Department of Agriculture Club . 
Tuesday noon, October 19th. Subject: ''Diamond Mining in South Africa" • 
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•(<I,69.) BU\'la.lda, John peter and noon, B• rn:.rd nettletcm, "Ago of The Dalles B£1d's 
a.nd the •satsop• Forms.tion and ;ris~.)ry 'if the Columbia River Gorge", 
abstract Gcol. soc. Am., Bull. v.40, PP• 176-177, 1929. 
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LECTURES 
•, '. 

Nov. 12, 1937 (Friday) - Professor M. E. Opler of Reed College 'llill talk on 
ttindia.n Cultures of the Northwest 11 • Something ccin
cerning the·aroheological work done in the region 
will be included in tha talk • 

.._' ' . 
TRIPS 

Nov. 14, 1937 (Sunday)_.: Klickitat River Dry Ice Well •.. ,. 

Lead.or: J. C, Stevens. 
. .. ~·. 

LUNCHEONS 

We ·.vi.sh to again remind the members of the Society of the weakly Thur&
da.y noon luncheon at Hilaire 1 s Rasturaunt, 622 SW Washington Strtiat, If 
you are downtown coma and bring your friends, 

• • j ~ -~ 

Soma of our new members have asked. )'/here they can buy the official pin, 
the11 Geological Pick", MR, JAMES C. OLSEJJ, 2700 SW PATTON ROAD, BE 8463, makes 
these attractive pins and will be glad ~o fill your order for one • . 

• - - ,. .... -. ' 
• 
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lluwalda, John P, " 

GEOLOGICAL FEATURES OF THE JOHN DAY REGION, EASTERN OREGON 
•" .... ··. 

Geological Society of America, Bulletin, No, 39, Page 269-70, 1928. 

The main features of the geology of the John Day region Wl!!I'e de&
cribed in able fashion by J, c. Merriam twonty-fivo years ago. Detailed 
aroa mapping B.r<d structural and physiographic studies now in progross in 
tho Mitchell and Picture Gorgo quadrangles aro furnishing oxtensivo addition.o 
al ovidooco corroborating these earlier vicms;·· - : - - .. . - . . . ' 

The f o;~tions--ire a pro-Cretacoous. crfstallirie· comp~sx; .;he Chico, 
Upper Cretaceous; the· .Clarno, probably Oli'gooene; ·the John Day, Upper 
Oligocene; the Col"1:mbia lavas, Middle miocene; the Mascall, Middle or 
Upper Mioc->ne; and the Rattle Snake, PliooWio. Of thtise only tho Chico 
Crataceauei is marine· 'i'n o'l'igin• · · · · · · · · · · · · · · · · · · · · · · · · · · · ~ . . . ~ ~ . . 

·:- The detailed mapping has brought forth ·very ·clear ertdence·, 
usually of several kinds, indicating nonconformity between the Chico 
and the pro-Cretaceous, the Clarno and the Chico, the Columbia lavas 
and the John Day, and tho Rattlesnake and the Mascall • .Additional 
md0nco.for- conformity of tho Masoall on th.<i Columbia lavas has boon 
secured. . . .. ' ·~ . c• • • 

.. 
Th.a Columbia lavas are somewhat unique in this region in the 

large fraction which fra.gmental igneous materials constitute in th.a 
section. The fissure origin of the lavas is demonstrable at numerous 
localities. 

Faulting of normal type, but generally east-west tI'erid, occurred 
in post-mascall pre-rattlesnake time, but has continued in post-Rattle-

' 

snake time. The main features of the physici;;raphy has been developCld through 
folding however; their ea.st-wost trond contrasts rather sharply with the 
dominantly meridional axial directions of tho gr-eater rangGs to thCl Gast 
and west. 

. . 
. ·'~ . - - - ..... -
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THE PLEISTOCENE. l~Q4AJ.,S 

OF 

OREGON "!. •• 

The Pleistocere included a group of'mamme.ls nmv extihct, forms now known 
only in the Old World, and the' ancestors of our modern animals. Ma.n was then 
in existence in the old world and psssibly on the West Coast, if not in Orego.n; 

The recent at~ention focused upon Pleistocene deposits of Oregon by 
Allison, Hodge, Piper, Felts and othors now makes it possible to recognize 
several stratigra~hic divisions of tho Pleistocene sediments of the Willamette 
Valley. It should thus soon be possible to de.to fossils' "that'" aro 'found in 
place. Mr. Wayne Felts has recently plotted and attempted to de.to as many of 
tho r:icorded occurrences of Oregon Pleistocone mama.ls as.possible'; Tho re
sults aro not yet very satisfactory because the recorded localities have been 
very vaguely described, ·", · .~ · · .L., 

Future discoveries should be carefully chocked by compotent }:iorson11 and 
definito age of tho sediment in which thoy are discovored determined and re-' 
corded, Only in this wa;y will it be possibls to ostablish tho geologic 
rangos of our PJ.eistocono mammals. :· _ .. ., ···: ·." 

The distinction between Pliocene and Pleistocene mammaiian'fauna.s is · 
.·"' 

not always easy to draw. One is based on the assumption that the moose (Ales); 
bison (Bison); goat (Oroamnos); musk-ox (Ovibos); red deer· (Corvus); bear 
(Uraus) and roindoCl1'(Rangifor) arrived in North Amarica by way of tho Bering · 
Portal at the closo of tho Pliocone. · Another is that certain South American ""'" 
EdentatCl s I tho groiincl'."'~otha "iind ~glyptodons • a:PiiearGa:-at""a'bout"'th"at'"i;fmo ............ ':""" 

- .. ~OB 

The close of the Pleistocene on the West Coast is thought to be indi
cated by the extinction of 'the sabra-tooth'-iigers, lions, dire-wolves,· masto-
dons, mammoths,- and the extinction of camels and horses in tho western h(ll!lie
phoro. The oxistonco of man in caverns along the Colorado River ovorn prior 
to tha last occupation by ground sloths incifoatos oithor a groat 'agci for man 
in tho wost or late survival of those strange boasts, ... . - . 

Pleistocene fossils have been found atsoattored localities throughout 
the state. Extensive mammalian and avian fauna have been obtained only at 
Fossil Lake in Central Oregon. · .. • 

. ' 
This fauna as revised by H. o.:Elftma.n (1931) includes: : 

Carnivore.: 

Canis cf. dirus 
Canis cf. occid3ntalis 
Canis lostes 
Vulpos sp. 
Fcli s sp, major 
Fcli s sp, minor 
Arctothorium, sp. 
Tamdea, n. sp. 

• 

dire wolf 
wolf' 
Coyote 
fox 
possibly a lion· 
size of a emall cougar 
extinct bear 
badger 



Rodentia 

Castor, n. sp. 
Fiber oregonus 
?Hcrotus montanus 

· ·:. Thomomys townsendi 
·"Lepus sp. 

Ed.en ta.ta. 

. · . Mylodon lavlani 

Prob6 scidea ... · 

PBJ:"eleplia.s. columbi 

Perri soda.c tyla 

Eq_U11s pa.c if fo us 
Eq,uus, n. sp-.· · ···· 

Artioda.ctyla. · 

• ,r, 

.Antiloca.iira. cf. americana 
Pla.tygonus cf. vetus · 
Pla.tygonus, sp. mi;1or 
Camel ops he stern us 
? Te.nupolame. .. : 
Excha.tius sp. · · · · · · 

.. 

·~ . . ...... 

beaver 
muskrat 
meadow mouse 
pocket 'gopher 
jack rabbit ·' 

:" ·:· 

ground s1o~h' 
·. ! ~ : 

columbiiµi. iiiaznmoth 

"pa.O.i:i'ic 
extinct 

. . ... 
horse 
horse 

( . 

· proi:ighorn' ant.elope 
· extinct peccary 

· · small peccary 
camel 

· cmnel ' 
"camel · 

FortY""seven per cent of these genera. a.nd shty-five"parcont of tho species 
are extinct. This places tho fauna. in ago near to that of Rancho La. ]rea. and 
Hawver Ca.vo • 

Tho Pleistocene elsewhere within Oregon ha.a yielded in addition to tho 
above list the following mamna.ls, . 

Uothrotherium sha.stense· 
Mega.lonyx sp. · · 
Ma. st odon a.mer ic a.num 
Archidioscodcn impera.tor 
Mam:ionteus :pt'imigenius 
Eq,1.Ills cf. pa.cificus 
Ovis cf. montana. 
]ison a.ntiq,1.Ills 

ground sloth 
ground sloth 
mastodon 
imperial mammoth 

·wooly mamI'lOth' · 
her se , pa.c ifici 
sheep 
bison 

The evidence now a.t hand indicates tha.t mammoths, ma.stodons'a.nd horses 
occur in th la.test of the Pleistocene Willamette Valley deposits. Thus the 
Willamette Valley fauna. includes late Pleistocene mammals in contra.st to the 
early Pleistocene a.t Fossil Lake, ' .. · 

. ', ·-

E. L·. P •· 
Pa.loontology Laboratory 
O.S,C,, Sept., 1937 
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LECTURES . "' . :_ .. " . " 
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. ··I°' ' 
- Dr. Francis T Jones Will speak on the subject "The 

Miorosoope in Geology". ,.Dr. Jones will have !l. 
mioroprojector and will'show thin sections of rodm 
He will also show some Diatoms and Foraminifera. 

. . 
- Mr, Albert Manner will show some of his excellent 
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Eastern Oregon and Rocky Mountain views. These 
pictures will be of interest to members of our 
Society and.friends, and no doubt will make us 
long for some trips through these sections 
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_.,.. . . , ' . 
.. "'·'/', with sJ;lecial reference to the work of: 

' The Mazama Research Committee . 

r : ' 

Sumna.ry of the lectures before the Geological Society 
of the Oregon Country, Portland, Oregon; October 22, 1937 

.. by 
·:.- \;: -, .. . ~ . 

<J;; R-u.ssell Collins, 
' ' ·' ·r Carl P; Richards 

and Kenneth N. Phillips. 

Tile ·activities and aims of the Resear'ch Committee.of the Mazam:i. Club 
wore thci sub-jects of ·th<l illustrated lectures at the regul&- moating of the· '· 
Gcologi.'ca1 Society Friday evCJning, October 22 • 

. : PresiiilJnt A. D, Vance introduce:d the first speaker, Russell Collins, who 
outlined this hi story of tn.e formation of the Mazama Cl uh, and related the ···. 
interesting story of the organization meeting hald on the summit of Mt. Hood 
on July 19, 1894 where an icy wind hurled l!now and sleat at the assembled· 
climbCJrs. One of the major objelcts 'of the club at that time, and one that · r • " 
is still adhered to, was the acquisition and dissemination of scientific 
information concerning mountains lllld mouhtaineering. It was to promote 
this thought that the Research Committo·a was· formed in 1925, consisting of ,. .. 
Earl :Marshall as chairm&l with Fred Stadt er; John- A· Lea,~. R. Co1M8.y" -
Ira A, Williar.is, R. L, Gli~an, and E. A. Philpoe.as his assistants. 

I ",'..'!' .... • • , • - • • • ' 

One of the major projects of this committee was' to ascertain the rate of..'·: 
movement of the ice of Eliot Glacier and to start a series of measurements of 
the annual advance or retreat of the Glacier snouts of this and the other 
glaciers on Mt. Hoo·d, · .·.- · 

} I' 

Mt-. Collins attributed tnuch' of \;lie commi ttee 1 s success to the enthusiasm 
and ability of Mr, Carl P. Richards,' chairman for many years, and to the prescmt 
chairman, Mr. Kcmneth N. Phillips.· The Research Committee 'at. this time is 
composed of Mr. Kenneth N. P.b.ill.ips, chairman, Carl ·P, Richards, A. J. Guardi, 
Russell Collins, ;Donald Lawrence, and Harry L. Clark, 

: .. - ~. ; . . . 
Mt-. Richards, the second speaker· of the evening, briefly defiJ;J.ed the 

general types and characteristics of the glaciers of today, which are but 
remnants of the last great I?e Age. The .Antarctica and Greenland Icm 

1 fields, many thousands of i:lt thick; are oilr only examples of continental 
glaciers. I Piedmont Glacier are mostly found in Alaska, whCJroas Alpine 
Glaciers are found on pract cally all tho hig'h mountain ra.ngeiF of the 
world, \ . 

. 1 

After outlining the geological functions and explaining the terminology 
of glaciers, Mr. Richards told ·of one of the ·very interesting projects of <the 
Research-Con:taittee. It was thought that a complete photographic record of ·the 
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glaciers.on our northwestern mountains' should be ma.de and placedtn the librar
ies for reforonce of future students of geology and climatology. The only 
foa.siblo means of doirig this we.s by an &orial phot'ographic irurvey, A plane 
·.va.s chartered and on October 6, 1936, A, J, Gila.rdi, CB.rl P, Richards, Kenneth 
N, Phil:lips, and Frank I. Jonek·left''S.vari Island airport on a. flight a.round 
Mt, Adams, Mr. Rainier, and Mt, St. Helens, The Flight was made at an average 
elevation of a.bout 8,000 feet an<i.·at comparatively slow speed, lass than 100 
mile.II per hour. On the trip, which was clocklvi se about ea.ch of tho three 
mountains, nearly two hundred pictures wore taken and wore later incorporated 
into a bound volume, Three copies of this were made and distributed as follows: 
Ona copy was placed on file in tho Mazama Library, one copy was given_ to the 
Portland Public Libr!l.I'y and tha third copy was sent to Dr, Matthes, 9hairman 
of the Committee on Glaciers of the American Goophysica.l Union at Washington 
D.C. ·~· I' / 

The findings and re~t s of the 1936 Flight ware such that a'.nother flight 
was planned for 1937, -On September 24, the plane was again chartered and this 
time A, J. Gila.rdi, Carl P. Richards, H, J. Thorne and Harry L; Clark, piloted 
by Seth S, Strachan, left Slrari Island airport bound for Mt. Jefferson and the 
Three Sisteria. Upon r~aching Mt, Jefferson the plane was turned south, passing 
both Three fingered. Jack and Mt, Washington on the ea.st, When the plane 
arrived a.t the north side of the North Sister it was turned eastward to go 
between Eroken Top and the Three Sisters~ - Photographs were taken, in rapid_ 
order, of the ea.st sides of North Sister, Middle Si star and South Sister -
and than at a.n elevation of a.bout 8000 foot; the south side of South Sister. 
The pla.no was turned to the north a.nd pictures were taken of tho west sides 
of the throe mountains, and also the west sides of Mt; Washington and Three 
Fingar_oc\..i~l;t._ ...... •"-· .. ~ . ··~ .... - ,,. _.. ...,..._ ·.:..i.:. ..... ..! .. .J.- ;_ _ _, ___ :_,, .. .,-... _ .-_ ... .....;.. 

···~· y' • t I,/• . 

The pl~e approached Mt, Jefferson from the so~thwest and a canplete 
circle of_ this peak was made so that many excellent pictures ware taken 
before returning to Portland, / -;, 

Mr, Richards explained that the pictures gathered on this flight were 
also to be bound a.nd would be on file in the library of the club, the 
library at'·Portland a.nd with Dr, Matthes in Washington D, C, 

' ' 
Mr~ Kenneth N, Phillips, chairman o:' th~ Research Comnittae·, used a.s the 

Slibjeqt'of·his lecture the glaciers of Mt, Hood. The Committee has taken -·· 
detailed measurements of the snout of Eliot Glacier since 1925, of Coe Glaeier·.:. 
since 1928, and of Ladd Glacier since 1927, Those measurements indic~te that 
tho glaciers on-Mt, Hood, in cominon with the majority of the glaciers.6f't'iie 
northern hemisphere, a.re rotrea.ting, · · - ,,. :.'· -:· _:., ·. · 

i." ' : • : ' •• -::- .... 

Photographic records are beirig kept of these glaciers and -ii.re to"be- corli...: 
pared, from time to time, ·.vith photographs ma.de by Professors 'Harry Fieldiiig. 
Reid and L;yman and others of the p1•eceding generation~ · · " 

Mr. Phillips also told of the accomplislnnents of Mr, Gilardi and the 
others of' the committee' with the cryocinemeter', This instrument·; the work 
of Mr; Gilardi ,. was patterned. after similar instruments used in f'Witzer
land,· The cryocinometar consists of a clock body with certain gears re-
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moved, a .;.&aff, some fine Wire and a weight. The staff, holding the recording 
instrument; is. liat i,i.p same _di stancCJ from the ice and then the wire is stretch
ed from it to the'glader snout. 'As the glaciCJr movos, the wiro is drawn ov1r 
a pulley attached to the gee.ra'of thG "cyro", so that the movement is recorded 
on tho face of thG clock. The moasuroments of this instrument are so dalicato 
that tho temperature must be noted each time a. reading is takon in order to 
allow for thG expansion or contraction of the wire. 

Some of the other activites of the comnittee, such as the investigation 
of the fumaroles in tho crater of Mt. Hood, and preliminary work on the inore 
acc6ssibla glaciers of Mt. Rainier wem briofly mentionod by tho spoakors of 
tho evening. ' · 

\ "; -- { 

The excellent slides used to ill.ustrate the lectures were the work of 
Mr. H, J. Thorne, a member of the Mazama Club, Mr. A, J, Gilardi heightened 
tho interest of the locturas by having on display soma of his very fine 
photographs of the various mountains discussod during tho courso'of the 
evening. , . .·\. 

'+ .... , ' '· Harry L. C1arl\: ~ 
''•, 'l '.'::-

. .; . ' 

i. SOME NOTES Oll GLACIER -C!IANGES - HERE .AND ELSEWEERE 

. .., By Carl Price Richards 
' . 

~· ... 
' . 

' . ' 
In the Geological News Letter of May 25, 1937 (Vol·. 3, No. 10, Pii.ge 108) \ 

there is an article by Kenneth N, Phillips on "Glaciers", in which was .. 
abstracged a report by Dr• Matthes, Chairman of the Comnittea on Glaciers of 
tho American Gorphysical Union. In it· is a tabulation of the recent changes '« 
(recession or advance) of the glacier termini in Western U, s: A, which 
showed that nearly all of these glaciers a.re receding from, approx:i.m9.toly, 
20 to 100 feat a year, and that a f&N rogistGr an advance of from 5 to 20 
f '3et in the year. · 

' 
Recently thore was roe ai ved from England a copy of an oditoriaJ. that 

ap:i;oared in the "Manchester Guardia.nu of Saptember 21; 1937 which tells, in 
a form for popular consumption, of changes in the glaciers of sw'itzorl!lnd, 

·For tho purposo of compa.rison this brief article is quoted in full:-

Restful Records ' ... 
' .. ,- . ' . 

In these days of passionate striving' to attain the ultimate 
feli~ity of travel at a mile a second,' it may be pleasing for some 
to pore over the speed records of the 69 of Switzerland's 1,077 
glaciers which aro considered worthy to be kept undJr close and 
sustained obsGrvation. So leisuroly is thoir mode of travel, 
ind.God, that 5S aro actual~y backing; five are just slightly 

.. sl).uf' fling about where thoy st and; and only six ara heading for 
the hori.,on 

. ! : 

' . ,_ 

I 
1.),..~ I 

I 

-:-~-==:.·~\,.~.,:.:~ i.--::- . . . 
z-... ·~ : :;-;:.· -:·= . ..:...::~:.:; '. ~ 



• 
The 1111:peed ace" would appear to bo the glacier of Dama, in the 

. Gothard rcigion, which last year advanced n~rlY . .37 fCJet • Consola-
t ion priz(l goCJs '.to a minus-c3omPetitor, -tho glacier of Tourt O!ll8gtle, 
Valai s rGgion, that rocodCJd 97 fe3t , for a f.oul should be gi von · 
against the showing of tho lowor glacier of tho Aar (roceded.131 
foot) since man intorfCJrod _by· creating thCJ big reservoir of'. Grimsol. · 

The famous glacier of· the Rhone reced~d last year by a:1most 
32 feet , but the Grindelwald glacier raced ahead six feet. The 
Glacier Noir serenely pursued its whirlwind progress by nine feet. 
In the Reuss region tho only plus-competitor was the Brunni 
glacier, with an advance of twolva foot.. : 

Schlossberg glacier resorted to shifty tactics which tended to 
complicate the issue, It really retired 15 feet, but, incorporating 
some hug~ blocks of ice that came toppling down the Schlossberg 
mountain, it built on to itself a sort of prow which made it appear 
to a casual beholder to have advanced slightly. But even the local 
snails are still 1llll'larriCJd. · 

The significance 'of the comparison lies in the fact that the S.Viss 
glaciers and our own are behaving in a similar manner. Being in much the same 
latitude. that might reasonably be expect~_d; but it would be desirable to 
know what is happening to the glaciers in southern latitudes, such as those 
in the NCJw Zealand Alps and the South American AndCJs. _ 

. ! , ' . 
In 1939 the,United States will be host to the International Geodetic and 

Geophysical Union (1Vhich includes the International Glacier Commission) and 
it is hoped that the ,occasion will bring -out the answer- to that question. If 
it doe,j-, not •. on account of the inf'orrriatioii' not 'being a\ra,ilable~ "it shoilld" - ·~~ 
at least institute the process of researCh.whioh will obtain the iequired , . 
moasurCJmcnts. ". • ! 

. .,. ~ . . . . 
Such information is of importance.· "The behaviour of glaciers is 

indicative of long-period climatic changes, or oscillations, such as have 
occured constantly throughout the various geological periods. That such a 
change is now taking place in the direction of a warmer climate is evident 
from the records quotod above, :But, whether such a i;r<.mll is world-wide 
or merely rcigional, can bCJ dotorminod only by extending t:he rooords to in
clude all tho glacial areas of tho world. . ' -

. . 
\ t*********~************************** 

The following table was compiled for the lecture befor~ the Society on 
October 22 last. It is of interest in that it helps to YiS'Jalize the extent 
of glaciCJrs en tho surfs.co of tho Earth. Tho values zivoD aro necessarily 
in "round" figures, l)ut are sufficiently' clos3 t:\l<i.:t; ',he percGntagCJs shown are 
accurate to thci first decimal. . · ·' · . . ' . ... .. . 

.. . .. Square % of Total % of Total 
Mile" l'forld Area Land Arna 

Total Land Arca ~-8 ,000 ,ooo 29 100 - .. 
Total Water Area 139 ,ooo ,000 71 240 

Total of tho Earth's Surfacci · J 197 ,ooo ,0001 100 I 340 



.AREAS OF THE E.ARTH WITH RESPECT TO GLACIERS 

Antarctica Ice Sheet 

Greenland Ice Sheet 

All Other Glaciers 

U. S. A. 

OrGgon 

:aamons Glacier, Mt. Rainier 

-"' :!.:. • ·- - I. M 

Square 
Miles 

4,150,000 

750,000 

100,000 

5,000,000 ! 

3 ,025 ,ooo ' 
~ , ! : 

96,000 

4.7 

% of Total 
World .Area 

2.1 

.4 

.05 

2.55 

. .1:5·.:,· 
~ 1 ~... - ... 
. . ·.05 

% of Total 
Land .Area 

7,15 

l.3 

.17 

8.62 

5 .2 : .,, 
,-

.16 

,• 

The influence which glaciers hive had, imd still have, on world economy l "; 
• • < ~ 

and J:runam affairs is not generally appreciated. When the great ice sheets ' ' 
covured the northern areas of this continent and Europe in tho late Pleis.to:.. ·' 
cene, tho amount of water they hold out of tho oceans was such as to cause 
tho sea level to be lower than tho present by ovor 200_ foot. B:ccording to • . 
somo authorities, Conversely, if tho present groat ico sheets of Antarctica ~ 
and Groenlandworeto melt, it is estimated that the resulting rise in sea · · 
level would be about 90 feet,· At that level 'ocean waves would be lapping tho·' 
third floor of tho Moier & Frank1 s store l · HOwever; 'to aet ~at· rost• th~ fear's #I 
of those who wish to take advantage of the mixt "Bargain Day11 , it should be -;~ 
addod that such a calamity will not occur without tho warning of· at least a .1 
contury or two ! 

'i .. 

SCIENCE REBUILDS OLD 1 SHIP-LIZ.ARD' 
' ... .,.,.,.. ·'·- "' . ' 

Ancient Bonas From Texas Used to Mako Model 
"'\ 1\, 

Cambridge, Mass., Oct. 9 (AP) - Harvard scientists working with fossil 
bones today finished reconstructing one of tho weirdest of the world1 s ancient 
inr.abitants, a 11 ship-lizard, 11 which lived in Texas 225,000,000 years ago. 

Fossilized remains of the animal were discovered in the Red river beds 
of northwest Texas by Professor Alfred -s;":Romor. 

~ 

This' eightQfoot predecossor~of tho ~ssivo ·d~~osaurs gained its name 
from a sail-like fin about t.vo foot high, rising from the backbone. Scien
tists can find no explanation for tho fin. 

Scientifically known as 11edaphosaurus, 11 tho creature wasabout half 
tail and half body. Its head was only six inches long. 

I 

Edaphosaurus was a sluggish vegetarian: : Its bones also have been 
found in Europe and Asia, 

- '~ r 1 • ' . 

' ' 



GRANITE ERRATICS 

. - . 
. . 

Diller, Joseph Silas " 

Extract
0

from·the SeVenteenth .Annu.al Report of the U, s. Geological · 
Survey, Page 486, Beginning at 3rd paragraph to' end of second paragraph, 
page 487 , 1895-1896. · 

At various places along tho wostorn side of tho Willamette Valley, 
between Forest Grove and Corvallis, a number of bO'&ldors of granite and 
schist wore ob served ·under conditions that strongly suggest transportation 
by ice, probably-in the form of icebergs, floating upon tho Willamotto · 
Sound. -· ' - "" 

The first one noteli: was upon the hill slope near the coun~y stone 
quarry, a mile south of Dilley, at an elevation of 120 feet "above the· 
sea. Tho bowlder is of biotite granite, and is about Z-a foot in diameter, 
Chlorito bowldors ware seem near Amity, at·an ole.vation of 190 foot. A 
few miles north of Corvallis grani to bowlders occur, and l2 miles south-
1vost of that· city bowldors, not only of granite but also of glaucop%m.no 

· schist, 1vere soon by th<l roadside e.t an· elevation of over 250 foot abovo sea 
level. No striae or other marks showing glacial origin or ice transpor~ 
tation were seen on the bowlders, but that they are erratics, carried 

· there from the mountains is evident, for no· such rocks aro known in the ) 
places whore they occur, Mr. W. A. Pomeroy, of Oswego, Oregon, informs 
me that in tho vicinity of the Prosser mine, 8 mile's south "of Portland, 
there a.re angular bo1vlder s of syenite; ranging in weight from a: few pounds· · 
to several hundred, Wideiy scattered in valleys and on the tops of hills 
and knolls 800 to 1,500 feet high. "'· · · · · 

During the Glacial period, as pointed out by Professors Newberry, 
Russell, and others, glaciers of tho Casoade·Range were large and extended 
almost if not quite into Willamette Valley; for those of Mount Shasta in 
California at that time reached the very base of tho mo=tain upon tho ·· 
western side.· Thus small icoborgs"could haVe been readily formed to carry 
bowldors of rocks from tho western slope of the Cascade Range and float 
upon. ~he broad ex;Panso of Willamette Sound. As they mel tad they dropped 
their loads of stones to the bottom, where ·the stones now appear scattered 
thoughout 'the ·valley 

, .. ' 

.. ·- - ·. 
--r· ! : f 

.... .-
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VAST 'CA'.NYO!(S IN '~ ARE PLilMB'ED;. P.OCKS OF. 'RECENT PLIOCENE' DUG UP 
" .. 

Harvard Scientists, Led by Dr, Stetson, Are Mystified by Speed with Which 
Great Valle;irs :-'!ere formed--.Animal Fossils Found on Marine Cliff Walls 

I ·J -. , .. " • • ,. • .. - • -

(The New York Times - - - -~thy 1 October 3; 1937) . . 

Woods Hole, Mass., Oct, 2.-AP--The Atlantis, scientific ship of the 
Ocoonographic institution hClrcl, went fishing for rocks from submarine can
yons last .Sumner and rs· back \vi th ovidonco of new worldbuilding forcCl s. 

• ~ . '1. • .' • .. . . . 

Marine valleys,: equal in depth to tho de ope st'_ on 011-rth, ,_such as tho 
Grand Canyon, worCl· found to bo of rocont origin.· Rocks tha.t formed the can
yon sides were found to hava been laid down durini tho PJ.i"oc~e PClriod, the 
geological era which proceeded Pleistocene, or recant time~. 

The ·p,;_zzle lies in the astounding speed a.t which these yo~ "canyon's' 
must have been builli. Tlio explanations of geologfst s as to ho1v Grand Ca.ri
yon and all tho fissures o:nd mountai,ns. of the_ earth wore probably built in--
valve a lapse of scores of millions of years.· " · ,." · '-: , 

. ! 
Mountains rose very slO"'lly and rivers cut the land canyons with equal. 

slowness. Bu.t these explanations do not fit the_ sea canyons. 

" . 

• •• • • ' ' \I "'"'-' ~ ... ~ J ' _.., ~ 

. " Dr, Henry C, Stetson, Research Associate in Paleontology at Harvard, 
who has boon "fishing" on tho Atlantis;· explains in Tho Collecting Net, .•. 
Woods Hole scientific jo'\ll'n{ll, how ~h;:i_eplbmari110 canyo!].s~~~-f'?UF.':!:.~~ im~~ 
puzzles thoyoffor. ·· • 'I . ··- · • • <,r .. ~ ... r .. •·· · · <·~·'· l . . ~........ ' .. ' -. ~ ' . . . " ;- .... ' ' '. 

Tho now method of ocho sound~ng ··r~·voalod.~ost ·of. tho ocean ~~a~~.· :.'/ . • 
A sound made under water 11-t. tho bottom of a ship sonds back its echo from 
the bottom of tho sGa, and by its ',tiiiiirig t'ells the depth, . " 

L ' •'~,~ •:·.·~·: ; '•'• 

Because the geologists a'l(first imagined that rivers ·fl~wing into the 
sea had dug those canyons they did not get excited ov~r th~ fact that ochoos 
revealed groat canyons on both coasts ·of North .America., both· sides of Mexico 
both sides of Japan, both sides of South .America, off Africa, Portugal, :
France, tho British Isles, India, Karon, Zanzibar and even the Ha.yaiia.n 
Islands: 1 • · · · ,.. · · . ". 

" ~ "' • .. l • 

But sus:piciorl was aici ted. about two years ago 'by finding. m:merous canyons 
off coasts where there had been no rivers to dig them. It was peculiar, too, 
that many of them were sa""i.miform. One main type was V-sha.ped, five to twelve 
miles long, two to six wide, These 'canyons all went doivn 'about g ,000 to 
10,000 feet b<Jlow present Si3a level. Thero wer'thirty o:f this kind in the" 
Gear gos ·Banks alone, · 

I 
"To account for their origin, 11 Dr. Stutson said, "we are faced with the 

dilemna. of altering th3 rolationship of land and sea to a seemingly impossible 
ext.mt, 'cir <Hso appealing to submarine currents whose behavior is utterly at 
variance with the data 1vhich mo:iern l?hysicalocaanographer s are accumulating. 

I 
I 



11Yet there they are--huge valleys extending to more than 10 ,000 feet 
below present sea level--produced by.forces not local or regional in their 
scopCl, but which operated simultaneously the world over within compara
tivCJly rClcClnt times". 

. . . 
S3~ing thCl anrmer to this riddlCl, the Atlantis went rock: fishing, 

With her echo-sounding apparatus at work she would locate the edge of a 
canyon. Than she would slowly a.cross the canyon until the echo told of a 
stoep cliff jutting upward from its bottom •.. 

After passing over the
0

Sl\bmerged cliff, the Atlantis would stop. 
She would. drop a raking dredge at the end of a mile of wire cable. The 
rake ·nould swing against the face of the cliff. The Atlantis then would 
haul this rake up the cliff by ~teaming slowly along at about .tm> knots, 

- .... : '". • ... • •, t .... ~ 

Loose material picked yp by the rake, such as might have boen deposited 
by out'Nash from glaeiers, nGver put a strain more than 3 ,ooo pounds on the 
wiro "fish line" •. Strains of 7 ,000 to 10 ,000 pounds meant that the dredge 
was bi ting into the rock . ..,alls forming tho backbone of the ,oliff. 

As evidence that tho dredg~ tore origiiiai rock from tho walls, freshly 
broken faces, as well as old, \'IClatherGd ones; were found on the rocks in the 
hauls. 

Fossils Dating the Walls 
.. 

In these rocks were fossils of animals .and plants. The fossils marked 
the approximate ages of the formation of the canyon wall~. 

!'The fossiliferous strata indicated that the east coast canyons cannot 
be other than Pliocene," Dr, Stetson said, ·, 

"In their. youth lies their significance. F;~ ll these valleys are the 
work of streams, eithor thci continental margins have risen uniformly a 
mattClr of 3 ,000 to. 10 ,000 feet, or the S\'la hall dropped an equivalent amount, 
or pOW()rful and mysterious agents he.ve been .operativo about 1vhich WO know 
nothing, and these events have occurred only yesterday and right in our own 
dooryard." · 

If the cdntinontal margins rose 10,000 feet, rivers cut the canyons.~ 
while the land was above the ocean, and then the land sank, canyons and all. 
Thora does not appear to havo been .enough time f,or. this to have hapPened. 

,.. . - . -: ' . 
To find out whether submarine currents now flowini might have cut the 

canyons, the Atlantis last yea.r measured the currents in the bottpms.of:three 
Georges Ea:nl(:s valleys, ._ Th3 ·Nater· there was flowing not faster than two-
tenths of a knot, to'o slowly to account for cutting a::anyon by erosion. 

"•· ·:. , u. ~d. Flow and Ic'3 C!'p Thoorie s 

: . Pr'.ofe ssor R. /l.. Daly advanced a theory. oi sediment flowing downhill ... " .. "' ... ~ '.. .. : . . 

. ·. 



under the sea With enough velocity to scour out canyons. The idea is that some 
t imo in tha last mill ion years the levsl of the ocean was right for waves to ' 
stir up bottom mud just on tho odgo of fairly stoep underwater banks. Tho mud 
flo·.ving downward would acoolorato as it dosccmdGd, creating a fast, muddy stream. 

• ti ,. 

Dr. Stetson said that under proper conditions this mud stroam mechanism 
could be made to work as theorized. 

Another supposition is that Arctic ice caps were once vastly greater than 
at prosont. Tho Arctic Ocean is assumed to havs boon completely frozen over, 
making a platfo= on which more sno1v and ice could accumulate. 

l, •· ·: .r '~· r:: ,,~ r 

Locking up so :gnu.ch water in thG form of ice would lowar the levels of the 
oceans. But Dr. Stet son pointed out that tho drop' in· sea level from this 
cause could not at most have been maro th~n 2,000 or 3,000 foot. 

Rivurs from tho 
depth, but that, Dr. 
marina valleys to bo 

land could havo cut canyons down to this 3 ,000 foot 
Stetson said, still loft tho lower depths of the sul>-
accountod for.'rn ' ·' ·ro • 

-,_ - J ., • - l ') 

,:t~· - -

OJ 
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LECTURES ... '• 

- Mr. Albert Molmor will show.somo of his· oxcollont 
aerial picturJs ir.cluding tho John Da;v Coi.mtry of 
Eastern Oregon and Rocky mountain views. Those 
pictures will ba of interest to oombors of our 
SociJty and friends, and_ no doubt will make us 
long fer ·sor:ie trips through theso sections, 

STAFF LEN'S MAN .AMo:m · AUTBORS OF CABERA BOOK 
: Morning Oregonian-Dae, 4, 19 37 

'. 

Alfred A, Menner, staff p'hotogr;i.pher of The Oregonian 1 is one of the 
contribu~ors ot a recently publis'.1ed book, "Photographic Hints and Gadgets," 
edited by Frank R. Fraprie and Franklin I, _Jordan, .. .. . . :, 

Mr, Menner 1 s article entitled, "Gadgets for the Pnotographer, 11 dec>l s 
with easy methods of constructing photographic accessories such as len'11 $ades 
filter' holders, tripod heads, ~abolic reflectors and siphoning gadgets for 
transfiirri.ng solutions, · ' · · · · · .-. ,. .. . . . . . 

The book, just off the press, was publis.'1ed by the American Photographic 
Publishing Company, 

Dec, 24 1 1937 (Friday) Christmas Ev<J - no moeting. 

" TRIPS 

Dec, 12, 1937 (Sunday) Bu~:t"6n and vie inity. 
' ~ ' ' 

Leader: · H, B, ·Scnmi?iki, 
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Oregon Journal - Deo, 3, 1937 

J, C, §tevens of the Portland engineering firm of Stevens &Koon, will 
reoeive the Norman gold medal e:.vardGd annually by the Amerioan Socioty of 
Civil 151.gineers fo1• his paper onthled 11T3h Silt ProblCll!l". Tho presentation 
will -~" at the Jai<uary .mooting of the society in llew York city. The medal 
is the top annu.s.l award for an out standing contribution to enginee!'ing . , _ . 
soience. ., _ 

The papsr, written in 1934, is a statistical study of all major reservoir 
dams in the worlci., pointing out the rapid rate al which they fill with ail t. 
Several great dams in the Old World have become utterly useless boc!lllse their 
reservoirs have been cornpl3tely fillod with silt, the paper states, 

,, .. ... ' ~' • l 

THF.: 1933 SU'MMER CAMP 

Ballots for tho sum::ior 
"Geological No1v"5 Lott er for 
localitiGs, Th:ln send your 

trip for 1938 should be 
October 10, 1937, pages 
choica. to: _ 

comir.g in. Sea your 
210 -211 \' for suggested 

Bowen, N. L. 

SOURCE OF PLATEAU BASALTS 

' 
H, B , Soh!nil'lky 
1030 s. E. 54th Avenue 
Portl~d, Oregon., 

J:a, 11 ~ Q J '' I I• I, 

I • 

" ,. 

Geological Society of America, Bulletin N. 40,' .. Paie 105, 1929 

Most hypotheses of the source of th~ great basaltic floods have sought 
it in a. layer of the earth of basaltic composition. The pr13sent pa.per di&
cusses the possibility that the magma, originates in the selctive fusion of 
a. peridot i ta .. one of the eo.rth. 

Etherington, Thomas J, 

' TERTIARY ROCKS OF PA.t!T OF CHEHALIS VALLEY 1 WASHINGTON 

Geological Society of America, Bulletin No, 40, Pa.gs 256, 1929 

The rocks of this area a.re all of Tertiary age, vi th a 1m:dnrum thickness 
of 12,000 feet, The sedimentary rocks are all fossiliferous but the W!'iter 1s 
work has been concentrated upon the, Wahkiakum formation, of middle Eocona 
age. Those collections az·3 now being studied and comparisons a.ro boing made 
-..,ith the fossils of similu ego.from Oregon to California, in the Mussum _of._ .. --·
Ptls:mtology, Uni V\lr ai ty of Calif orniii. 

~- - - - - .., " I~ .., · '.' _} I" t• t r 
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Thayer, T. P., petrology of later Tertiary·and Qua.ternary rocks of the north--
central Cascade Mountains in ::l.!'egon, with notes· on similar rocks in western 
Nevada: Gaol.· Soc. Am., Bull., Vol. 48,. pp~ 1611"'.'1~52, 5 pls., 3 figs., 
November 1, 1937. · : :r,:· . ' .. 

In the ,:aper just clted ir:-.ayer revie·vs the etruc~ure and stratigraphy 
of the Cascade Range in Oregon 1/ and describes in detail the composition 
a."!d toxturo of certain_ igneous rocks involv3d, As_t~e.back:ground for his . 
~aper, Mr, Thayer points out: (l)'early.invostigations by Hague and Iddings 
(lS83) , Dill and Patton (1902) , :Uld othur s" 'port'.3.inad· to )avas from tha youngest 
volca.nic pooks an1 led to th3 concept.that tho Range.was a rather simple 
accumulation of andositic lavas surmount9d by volcE.noos composod.of similar 
rocks; (2) from this oarly work i-c was by no means lo).own,"nor is it yet known, 
how m..iny volcanic opochs ar;i reprosontali by 'tho reeks of the Rango, how mnny 
tYilSs of rocks occur, nor inwha.t proportions; (3) I, C, Russell (1s97) and 
Callaghan"· "(1933) sho·v9i that the volcanfo rocks of the Range could be di vidad 
into an older group a."!1 a younger group (or thirt the Range could: be divided 
~nto western and eastern segments, respectively) ,"and. that the older rocks 
were extensively deformed and ero1.od before tho younger rocks wore formed; 
and (4) that it is C.ifictut if not impossibla t"o diooriminato" many of tho 
fin~·grain'3d and giasoy rocks !):o:~pt by ·,chom.ical analysas to sil.P.P+emont examin
ation in thin s:ioti9n· by .. tho pctrogreJ?:hic microsco;pO, Tho J?apor ''pertains to 
cortain of tho: older lava._ rocks not d~scribod by Bud.dingt~n a."!d: ~allg.i.an 2/ 
and to all ~ho younger iavas along tho North Santiam River except '.those of 
Mt. Joff:i;_~~n. .··-.·:/ ·· · ., :· · ·,. , · .. .· .... ·. 

In 'smry,· TbSy~ says: .. · .... •, . . . 
• - .' • .,.r •' ,!:;."":::" 

.... 
•'.' . 

11The lavas of the Cascade M=tains in Oregon are d:l:
Y'.ided into two main groups", t:hii"West'ern Cascade and High 
Cascade, on the bas:i.s or" a m.9.;.·keli ilnconformity and consis
~tent differ':mces "in cheniical compoiiftiori • 

.. .l •t ff : • • ~ ¥-: ,,. .. • : :.. ' ~ '' 

1'Tbe We stern~ Case ado. lava's;·· pro·cabl.y Miocene and older; 
have been folded,- "faul tod. ,- intruded by diori tic plugs, and 
locally minoralizod, Poirolog~c~:y they.consist of two main 
intcrfins<iring types, thci _Stayton: la;vas and the sai:dina 
la.vase '.t·. · • 1 "" • ': • ., : , . . ~ . 

··The Stayj; en lavas. ;u:e black' ~d· gray ba.'s~ ts .similar 
in mapy respe\:ts to the Colmnbia' River .basalts. Both gray 
and black basalts contain more· or"i~ss'olivine, are charac
tez·fzed by op.'litic textures' and ~ve a salic~ femio ratio 

.of ii25:1 to l,lf:l.· Tha gray basalt's ·aont"ain some cristo-: 
:lia.11te-.: · · :. ' 

1/ Th.s.yer, ~·; P,, Stn.iztural relation of tho central Willamotto Valley 
to the Ca~~a.a.e Mounto.ins hbstra.ct): Gool; Sea.· Am.",' Proc:, 19331 P• 315, 
June 1934; Structm·o of North Sa."lti= section of Oregon Cascadcis (abg!;ract): 
Gaol, Soc • .Am., Proc., 1934, pp. 324-325, 1935; Ge_ology of tho North Santiam 
River di strict , Oregon: G3ol. Soc, Oregon Co-.mtry, Goologica.1 Now11 Lott or, 
vol. 2, no. 11, pp. 7~·9, Juno 10, 1936. · ·· · . · · · · ". . . . . 

,...., • I ' 

2/ Buddingt~n, A. F., and C:\llaghan, Eugene, Dioritic intrusive rocks 
and contact metamorphism in tho Gasca.do Ra."lgC in Oregon: Am. Jour. Sci;, 
5th s.ir., vol. 31, no. 186, PJl• 421 •• 499, Juno 1936 
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"The Sardine lavas, about 6000 feet thick, range from . 
olivine basalt to rhyolite, but -andesites pl'edominate. The- - -·- - -
most conmen lava tY:Pe is ba.saltic andesite charactori:z:od by 
·glomoropori;hyrit ic textures and contain:i.iig a.s much S.s 75 
percent (by volume) fodspar. Tho salic : fomic ratio, in 
contrast with Stayton basalts of similar silica cont_cmt, 
is over 2 : l. .. ·.f. 1· 

' '. • ·r • 

"The High Cascade lavas are- divided into several groups 
on the basis of structure, but are petrol-ogically homogeneous. 
All these lavas are very fresh and apparently retain initilll 
dips. The sequence as a whole, except tho large pre-Wiscon
sin pciaks such as Mt. Jefferson, .is compilscid mostly of rather 
1 ight-grey oli vino basalts. Pyroxene ando si t·o s and horn
blondc-pyroxene andoaites aro represented by comparatively 
fo1v flows. The ·basalts are c:\10.racterh:ed by light color, 
platy fr:icture :md superficial resemblance to a.ndesi tos. 
HYPorsthone is usu~lly present, and olivine is probably 
pre sent in nearly all l.:was containing less than 55 percent 
silica; the avorogo basalt contains 52.5 to 53.5 percent 
s102 • Tho outstanding feature of the lavas is the high 
so.lie : fcmic i·ation of 2.5 : l. which is .raf'lected in a 
maximllm feldspar content of 68,5 weigl:t poroont. The. 
basal ts werl3 eictruded. from micre>~nori te plugs containing 

_both olivine and cristobalite, as do some of tho basalt 
flows. The andesites, some of which arc do.citic in compo-o 
sition, arc characterized by hype.rsthene and large amounts 
of cristobalite and tridymito, · 

~~ .orP. o-~...,.~~r:... ~;.:--. .... J;-d ,..,.._.i"*'\). .. ....a1.:. illli.r ._....,..._ ;·~-~~-~~ 

"No systematic variation of lavas from basic to .acid .. _ .. 
or vice versa was noted in either Western or High C1;1.scade· .·: 
sequences. In the Western Cascade lavas lateral variation 
is fully as great as vertical. In the High Cascades basalts 
predominate throughout, but a.~desites are probatiy most 
abund:i.nt in late !{into a.~d Olallia time, 

~,. ' 

"The High Cascade lavas are in gneral ·richer in Al;P3', 
Cao, and Na20 and poorer in FeO and K20 than those in the . 
We stern Cascades. The smoothed curves of composition · 
variation diagrams indicate a rather sharp break at the.end 
of Western Casc~e time marked by cnangas in the curves 
for all elements, but particularly for alumina and iron 
oxides, The Stayton basalts lie on neith3r High Cascade 
nor r.1astern Cascade composition curves and apparently ro-· 
float complications in" the course of m.aiootic differontiatin. 11 

For those who may wish to stu:i/' the original paper, the less common 
technical names and terms a.re e~lain~d by tl:e following glossary: 

&~.(See 
Md.esine. 
Anorthite 

Plao:ioclaoe) 
Do. 
Do. ... ·. 

'" 

... 
. . Glossary 

.. ' . -

" 
... 

; 
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- ... 

... 
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A'Dhanit ic, Having a texture so fine that the individual grains or, ?ryst'a.lsl 

.,, ca..'l not, be distingnished with the naked eye. 
]ytownite, (Saa plagicclase1) •· ·' 
OhryPolite. (Identical with and commonly termed ell.vine) · ·" 
Olinopyroxene. Any one cf the S3'1ClrW. minerals in the pyi•oxono group that 

cr~·stallize in tho monoclinic syetem commonly diopsida or augite. 
A mote.silicate of calcium and magnesium or iron, er both; with 
or without alumina. 

Oristoba.lita. Silica in octa.hedrona (psoudo-isomotric 1). "High-temperature 
q;uru-tz 11 , wnic,h for::ns at 1,470°0. or above. Of the other two 
crystalline varieties of :pure silica, quartz forms below $00°0.,, 
and tridymite ·oetween $00° and 1,470°0. · 

Oiystallito. A small, rudimentary, or enibryonic crystal, riot referable to a 
definite S].lecic.s. . 

De.cite. A fine-grained igieous roC"Jt. genoi-ally volcanic-, containing essenti~ 
oalcium·sodium folde:par (pla.gioclase) and quartz with little farro
magnesian minerals, also with :potassium feldspar (orthoclase); 
11quartz andesite". 

Dendrite. An aggregate of crystals in a branching pattern. 
Dae.basic textwa. a pg.rticu.1ar variety of :poikiiitic fabric in which pyro

xene a.c:t s e.s a matrix for tabular or "oladed crystals of felds:pe.r, 
Dl.chro~sm (plcochroisml. The pr-operty of eshibi ting different colors in 

difforont direction~ "oy transmitted light. - ' · 
Extravasata, A eynonym fer extrude; aP.J?lied to the pouring out of igneous 

rocks 'lthic.h s~J.idify after reaching the land surface. 
Falstc. A S!lrt term applicable to the groll.p of felspathic minerals and 

quartz and to tha rocks comp:;sed predOI!linantly of those minerals. 
~." In the qll-8.ntitativti classification of igneous rocks-, the ~standard" 

minerals of the second groll.p which are high in iron, magnesium, or 
calcium but low in silica. (!!Qi to 'be co:n:'uced. with ~ or ~ 
silfoic,) ~ 1. -

Fluidal. As a textural term applied to igneous rocks, the arr!ll".gement of 
mineral particles caused by moyement or flow in the mass when it 
we.a but partiall;r crystallized. (See hya.J.optlitic.) -

Gabbroid (gabbroic) text,;re; In the igneous rocks, the texture or fabric 
that results when the several cr~'irt»allina constituents are 
equally developed, showing that they for!ll6d nearly sinul tanoously. 
11Equigr anular 11 is a rc;.igh synonym. 

Glomorocryst. In a proph:fI'itic rock, an aggregate of feldspar crystals 
an::W.ogo-.is to a. phonocryst. 

Glomer;:vor'Ohvr'..tk, A textural tsrm denoting those porphyritic rocks whose 
phenocryst s are aggr·egates of crystals rather than single large 
cr~st.al Se 

High·t!'!jl'Oerat.ure sili.ca. ·(See cristobalite and tridymite.) 
Holocrystalljne. A textural term a~plied to those rocks that consit on

tiroly of crystallized minerals as distinguhhod from those with 
mare or loss glaes. 

Hyalopilitic. A te:s:cmcl term, demoting :m ignoous rock composed of e;lass 
in which innumers.1Jle slendar microlitos (comnonly feldspar) !!.re 
ecbcddad :vith irregular distribution and orientation; also known 
as andesitic textura. An antonym"for fluidal • . .. ' ·~ 

Hyaloophitic. A textural term denoting a{;' igneous rock composed of glass ' 
and of crystalline constituent's iz'i the ophitic arrangement - that 
is, h:l.ving eo.rlier-formed crystals of la'bradorite surrounded by 
later-formed and abundant crystals of augite. 



.· -· Hypor sthene. A mineral of the p:n"oxene' group, which differs ;from the common 
diopside a.nd augite in containing no calcium and in crystallizing 

, in the orthorhombic rather th-'\n the monoclinic system. (See WhQ:-
. Avro:~ne.) · . 

Labrador ite. See J:il.agi,.QQJ.ase, ') 
1abra.dorite andesite. A volcanic rock which resembles basalt in containing 

calcium felds;ar (la.bradorito) but rosenmlos andesito in containing 
relativ.>ly littlo pyi·oxene. · . ., 

Latite. A volcanic rock of fine textu::•e composed of :potassium feldspar 
(orthocla.ae) and calcium-sodium feldspar (plagioclase) in a.bout 
equal amounts with a. i,'Ubordinate BI11ount of ferromagnesian minerals.' 
La.tite is discripinl'ttod. from andesito by the presonco of orthoclaae 
and frcm dacitc by tho a.bsonco of quartz. 

Ma.fie. In petrology, pertaintng to or composed dominently of the f'erromagne-
. , sian rock-forming silicates, (Hot to be confused with~) 

Mstacristr,ba.lite, (See Cris~t·ba.lHe.) · 
Microrrraphfo intergro"-th7"-A.-l"i'.iitergrci•'lth of two minerals mic1•oscopio in grain, 

which in cross section ha.s some resemblance to Hebrew and cuneiform 
v.-riting, Caused by simultan3o-.is growth of crystals in a near-stable 
state; commonly an intergrowth of q;uartz and faldspar. 

Micronorite, An igneous rock of microEco:i;ic grain but wholly crystallized, 
composed of sodiu.n-calcium feldspars and orthorhombic pyroxene, 
usually hypersthene; a variety 'of gabbro. 

Mode. In the quantitative ca.lssification of the igneous rocks, the actual 
mineral composition of a rock expressed in porc<.lll.tages, 

.NQrm. In the quantitative cla.ssifi0ation of the igneous rocks, the standard 
mineral composition as calculated from a chemical analysis, 

Oligoclase. (See ·J2ls.i::ioel:i.e<a .i , . 
0phitic. A textural term denoting an igneous rock composed of earlier-formed 

- -."-crystals .of...(oldspar surroundod b:i:.).a.tor-formod and ebund.ant crystals 
- - -~- ---- - - -11~...;.- --- • -~· ... __ ; _ __ .::_ ' ---.-- --- --_.-:,, :. .... -~-

3·. of augite. : · ·- · -· .. - .. -c: · · · '· • · .- - -
Orthon:yroxe~. One of the minerals in the pyroxene group that crystallizes 

in the orthorhombic system; comnonly enstatite or hypersthene. 
Para.mor.phism, Tha al tora.tion of one mineral i."lto another without change of 

· chemical composition, as augit.e into hornblonde. 
PJ.agioclase. The feldspars tha.t .consist chiefly 'of silicates of sodium, 

calciUlll, and aluminum as opp.:ised to those tha.t consist chiefly of 
potassium and aluminum silicates, . They: form a continuous isomor
phous series from the sodium aluminwn."eilica.te, albite (Ab), to tho 
c:i.lcium aluminum silicii,te, anorthite (A:.'1). The sub-species in the 
ssrie.l ii,1·3 di scriminatod by their optical properties; thoy a.ro shown 
by tho following tii,blo: 

llama of 
sub-species 

P.1b.ita 
Oligocla.se 
Andesino 
Lab;.•a.dori t e 

· :Bytownita 
Anor~hite 

.Corrr;')osi tion of the plagioclase fe~dspars 

I 
Pei·centaga. of 

NaA1Sl 30g 
. (AbJ 

100 - -95 
. 95 - 72:2 
72'}. 50 . 

. l 
50,.~ 272· 
27~- . 5· 

Loss than 5 " 

\ Percentage of 
CaA12Si20g 

(Jin) . 

Less .than 5 
5. - 27fI 
27~.50. 

.50 - 72! .. , a: 
... :, - ·;·, 721$" .95 

~. . ":". 95 ·:-.~00 

' 
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' Pher;.oorxfil_. Inn por~h::1•itic rGck, one· of the ind,ividual ruid relatively 
larga urystrus of the gneration first' to~'form. 

Poikilit ic, A t ·lxture or fabric of igneous rooks, in which relatively largo 
cr;·sta'.i.s act as m:i.trix for numerous s!na11 ·crystals of other minerals, 

. tho smaller onos lying in o.11 orionta"\;ions with roapGct to one ilnothor 
. . . and son:iowh3.t unif'ornuy · eoattarod.. · ::·::>:·· · · " .. 

. • ' •! • • . . . 
Por]hyritii'· a Textural term for: those roc~s ·~~~h have larger crystals 

Phe:i.ocrysts) set in a finer grounlblasa~ v-hich rr/3.Y be crystalline or 
glassy, or both. · 

Salig. In the quantitative classification of t~o igncious rocks, tho 11 standard" 
.. _ minero.l s of tho fir st grou:p, which arci· chn.ractorizod by dominance of 

silica and aliJ.mino., Chicifly "q_u:irtz and" fold spa.I', • 
Sariate" porphvritic. A porphyritic taxtur·e in· whicn the sizes of the crystals 

vary in a continuGus series.- " · · · · · 
Sµbhedral. Bounded in part by crysbal faces proper to thCl mineral itself and 

, in part by &urfacos forr.1cd a.gains p:ro()xisting crystals, . 
Tridymite, · Pure 'silica, s102; haxagona;l or p soudo-·hoX:J.gona.l; indistinct 

. pri~tic cleavage; forms between. 800° and l,470°C. 

Arthur M, Pi;i>er. · 

Cl:i.rke 1 Bruce Lc.wronco o.nd Vokes, E. E, , 
~. ' .. 

' ' . •' ' ' 

Sumnary of. Mri~c Eoco:i.o Soa.~ces of W~~tc~ North American ·'(Geological •. . .. 
Sociei;;,· of America, Bulletin v. 47, pp. 851-·878, 2 pJ,.s., 3 figs;, incl. corra--· 
lat ion tables, Juno 30, 1936) OrCa OrP OrU ' · . · .. . ' . 

Stages of· deposition t (with .d.e$o;l.~ti.6n'~· .ind. ~orreiation~) ;' MS:;tinez, 
0 

-

Meganos, Ca.pay, Domengine, ,Tra-isition, Tajon, and Gaviota. Factors in corre
lation; Eocene avonuos of migration, tqrripera.turo facios of tho California '· 
Eocene. Evidence of intercontinental correlation. The route of migration 
gatwaan European and Western America regions was across tho Atlantia Ocean 
in tho tro:Fical rogion, a.nd th:'ou;;h a portal in tho Central Ai:lorican arcia. 
Migration occ·tll'rod from cast to W()st. during .~ho larv<i.l poriod. 

' . 
' .. , ~ 

.. '· '. OREGON " -. WASHINGTON 

liaviota Koasoy & Bassondorf Shales17 Gries R.:inch Bods11 
'~ .i 

. 
~. •·c• 

Cowlitz format ion" Tejon Coale do & Sponcer ForJ'.!IO.tions .. 
Transition I 

I 
. . 

I .. , . 
'.' 

. . . • . • .: t • • 
Domcmgina Tyoo Fo=tion Port Cresaont Bads , 

. 
• 

Ca pay ' ···: · _._Unpg:.ia. Forrn:i.tion : .. ., .... .. ' .. 
. . . 

Magano a 
Martinez 

I 
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CLACKAl,iAS RIVER AND VICINITY ,. . , , , , 
~ _, 

' . -~ t• 

t 

'. 

. ,,, ~ . --•. 

Clarence Phillips had another fine' trip for us, plii.nned :in hi; own 
meticulous st:rle, on OettJbor 10th, 14 oars filled with 49 eager farts a.s.s!!lllb;Lli 
,at Carvor to join him in his prciambulations a.long tho Clackamas River botweon' 
Carver and Estacada., 

At carver, near Baker 1 s Bridge, wo stopped a.t a road out which oont!U.ns 
many of tho fanous fMotod q=tzito pebbles which have been split in two. 
This eplitting is gbnornlly oonoodod.to have resultod whon volcanics ex
truded through tho gravels. Lavas overlie tho gravels on ·both sides of tho 
st roam at. tho bridgo. , , ., _, 

1 
~-I ., 

Looking up tho river, wo boiii:'an, to foci thoro.·was -smnothing f'IWliliar 
1:\oout this placo. Ah, it do;.mod ~ It was hero on tho "Mysterious Valloys" 
trip that our great re:.nanc.;ir and philosopher played. a cat and mouse' gam<3 with 
us. And so, we find our solves bore again, but wl. thout Dr. Hodge; Claire 
Holdrod.go :ind Ray Troashor oro going to bo tho cat and. tho mouse. 

Mr. Phillips reviewed the physiography. of the Clackamas canyon, Above 
Estacada the river comes out of a narrow gorge, Below Estac;ada the ,canyon 
widens to approxina.tely twont;)"·fi vo mil'es half' way botwocin Carver and Esta
cada. Near Bak.Or 1 s bridge .tho river again enters a. gorge, and widoning to
ward OrJgon City. It is dcfi~itoly established that tho Clackamas River 
·above Estacada follo1vs an old gl.:i.cial channel. '!'ho glacier formed its U
shaped valley at a higher elevation and the rive; has since out its channel 

mu~!J,,dO()Jl?l:'. "1p, ~1\e0 "o,qttJl~,of ;t,h~s-~q~?-.$..ll'.c,~~'"',bo~ •. -~ 1. ,_..:,.~--.,--·!,.:.• ; .. :-,~ ~"'"'·" --• . ' . - .... . . ,-
'; . : - - . ' ' ... . 

We stood and. q:lll3ried these tr.ings: What factors entered into the sUJ.
pturing of the lower -valley? Tihy does it have such a ·shape? How can one 
account for. tho thick deposrts on its flo·or of clays, silts, and gravel's? 
Suraly, this is a •Mysterious Valley,"· 

Soon wo wore o::f on our cxpor~tio;,.s for th" day, and oh l what a day 
and what a trip l To roccrd it stop by stop has beon impossible for your 
poor faithful reportClr. In dc'Sporation s:10 !ias lumpo:i tho important fea.
t=cs togeth::ir ·and giV'Jn you some of tho glJanir.gs and somCl of the , 
SUPPOSITIOHS, md hopes that tho whys an:i tho whor3forcs do not continue 
tb haunt you as they do her. 

Silt~· ~-nd. Clays 

Th<J great thicknes.s of tho bods of clt:1y l'J1d silt found throughout 
tho valley etbova tho bridge causo 0:Uo~ t~ fall back on the "dammed Lako 11 

supposition. Th..i bods c.ppe:ir to be typical quiet w::iter depositw and to form 
them without a lok3 is a RF.AL problem,· -"loulrln 1t you like to know tho ox- i 

tant of those silts !lnd cl"lfs Emd ho-.v far under t/lo lavas they CJxtond 1 
And '.Vouldn 1t you liko to know ho·a much deeper tho ri vor has to out before 
reaching bedrock: i:n:ior them? . ' 

The clays :i.ro fine grained tl'l!Jugl1 S:)mom!e.t gritty with a hi.gh pcr
<rnntago_.of sand in w~m3.p::.::.cas and f0rm tho un:icrl;ring, thickest bods of 
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tho v:>llJy filling. Th> cl.'.t;! is usuolly bluo e.nd waathor" to reddish brown 
\Vhich is avid;inca of tho pr()senca of iron. Tho silts a.bovJ tha cleys a.ra 
OO!l.I'sor grained t 1lml the clay l?ut .. s.11.ow many Of tho some Ch..'U'actoristics, 
and neither tu"C str~tifiod. ~11a!ltitics of the mica. were found in tho silts 
which lio under tho S11I'fn.co gr1wcls,. Cla.~·s, silts M.d gravels -- what an 
eloquent story l Vll:o can tell it? · . ~. 

Gravels 

f 
Thick beds of gravel lie on top of·ii"he silts and clays thoughout the 

Clackamas Valley: between Carver iID. Estaca.da and ccnta.in msny_ of the so
called "Satsop pe"obles." Thesa pobblc·s do not show tho charactaristic 
red staining which is thought by some' to"'bo cvid.enco of a type of woather
ing known as 11ii:os:.irt va.rni sh". Thay also show facotir.g and a.ro wJlJ. 
rounded but aro less decayed th::i.."l tho othor pobblos found 'Ni th them. 

The igneous pabbles awsociated with the quartzit'es are less weathered 
t.han those usually found with the .<rJ.a.rtzites, Mr: Treasher said this did 
not chack "'Ii th tho Snipas Conglomerate in the Yakima Valley. Mr. Holdrodgo 
felt that thaso gravels wore not pa.rt of tha Troutdale formation boca.use 
of the low degree of weathering 0f the igneous pabblos, the beds a.ro not as 
wall indurated as Troutdale bods, and that tho qua.rtzi to's did not travel,• 
far since fa.coting, · · ·. , . 

Theories for Faceting of Qu.ar~zito Pebbles. 
' .. l - •. 

.. 

Theories to account for the faceted quartzi ta pebbia"s'have been i;; 
the air for many mcntl::s and these gravel de:i,;osi ts. contain such quantities ·~·
of them that the a.rgumont ·began ii.now.'· lib:- ;1Ioldrodgo st!ted that 'if tho facets' 
wore caused by glacial·· shoo action, that is, pcbblr.Js pickod up by a glacier 
and carried along with it while suffering brutal scouring, they should bo 
sub-angular and striated instc:i.d of finely poliehed. Tho most positive 
proof is th..'lt thJy a.ro now foun1 in beds lower than a:.y known Tertiary 
glaciE..ticn. Landalido action was discoimt;ma.ncod because these pebb::.os 
a.re too widespread and should sho·n striations cs.used by rubbing against 
bedrock. Instead, they show the action of polishing a.gents, · 

. . 
Mr. Holdrcidg<J boliovos this a.gent was wind activity. Tho polis.11. is 

morCl th::i.."l a desert varnish, th() ro;iult of mnd blovin particles being rubbed 
a.go.ins',; tho pcbblo, He ha.a soon ovidonco of this sort in tho dllsarts cf 
Arizona nnd Nevada whcro tho pebbles aro loosely hCll9- in shifting sand so 
that.in time as thoy turn over, another side is o:irposed for fa.coting. Tha 
pit1!cd. surfa.co of so many of tho pc'!lbles was cited as further cividcnca c;>f · '·· 
tho Kwind blo•m"' theory. 

Mr. Vance promptly jumped into the area of argument with many per
tinent que~tions, which when answar,;d, tended to clear some points and 
make others still more cocylox. Mr.- Treasher suggested tha~ polishing 
might have been dona by ri;nning water in a_ stream bod; that the pobbla might 
have bocn wedged ·oet·aeen other rocks and as sWiftly flowing water sNirlod 
fine silt over tho pobblo tl::a.t fa.cots davolope~. It was felt by soma that 
th0 pebble would not rCI:lc.in in one position :t'ci.-. a sufficient time to 
develop a facet. · · ' 



The question of accou.'lt~n!?; .. for a re si stent mai;;rix was brought . up and 
count"ered with the illustratir;n:~ of polishing rocks 1rlth plas\;er of paris as 
a cementing medium, the polisJl9r operating at the same level thoughout the 
exposed surface. Mr. Holdrodgo pro:;_iosod that during an arid P.lioccno, river 
channels exposed gravels. Winds, carrying sand a?ld silt, blowing up theso 
channels could polish and facet the gr:i.vels lying thor~; ccmontation by 
grou.'l:i water vio;lld account for their indu=tion, :Polishing waE> necessary" 
bcf oro induration. 

. Suppa sing 

If Old Columbia· River flowed southward at the 'd.a11es' prior to Cascade 
deformation, it must.have flowed westward-somewhere, Some of us like to 
think about Old Col1Zllbia 1 s having cai-ved iB original Clackru:ia~ Valley, Then, 
if the pyroclastics ~ing up the Rhododendron Formation did bury the low
lands and did throYt a barrier across tho small prcgonitor of the Columbi:i. 
River in late Pliocene or early Pleistooono timo and did cause Lake Condon 
to bu formed in tho interior b.chinithoso .deposits, wo have a possible stream 
carrying a largo enough volUl!lO of water t.o.have out out the Claokruw.s Vn.J.lGy, 
Finally, overflo'.7 from Lclrn Condon caused tho "Col umbio. 11 to superpose a new 
course along its prosont .route w!:.ilo tho c~.sco.des wore forming. Latcir, a 
glacier flowed down tlie old river ch:innol to Estacads'l, - glacial till. is 
not found down valley, It· has either been excavated by the pres~nt stream 
or is covered by the gravels. 

At this point.even the 11.au:ppo.sing 1' seems to end, We don 1 t ovo:-i know 
enough about thi a Clackamas Valley b.:itwoon Estacada and Carver to suppose, 
as yet. Lot=s have some more trips out there. Durjng lunch-time the argu
monts still waged fast and furious~t,..didn 1t;.;sClom to spoil anyono 1 s 
appotite. · · · · · 

Diorito Outcrop and Cold Springs 

Near the SUIIl!llit of the ridg~ just beyond the North Fork Crossing Camp, 
we found Cold Springs, a flowing spring of fresh water', S:,,d results from . 
some underlying structural feature, Nearby is an outcrop of rock identified. 
as diorite. If this diorite is an intrusion, it might form a sub-surface' 
dam and oau.se the spring. It may also be that the ridge is mainly diorite 
and that tho wator accunruJ.at Cls int ho soil on top of the rock and outcrops 
at Cold Springs. 

Tho groat mass of diorito liCls on t·;p of colu:nnar basalt', Ho1v did this 
diorito got 'toro7 It was found to be .very porous, with feldspar crystals 
sticking into the openings (a secondary mineralization process?). There is. 
a ru.de alignment of vesicules which emggest flow· structure and many of the 
long, slender feldspar crystals were likewise orientated. If tho mass flowed 
did it flow up vortically with a lateral prossure or did. it occur as a sur
face flow? Ho answer was indicated at this po.int.· · 

• ' ! • 
• • .i. ... 

The quarry exposes an exoell'1Ilt ex~ple .. of de.ep vi0athering ,' for the 
diorite weathers rapidly, Frost action pries the rocks.apirt. This is 
aided by the differ'3llt eoeffioHnts of expansion of the li£}lt and dark 
minerals' the latter aro u.1stablo and oxidizo C;.uickly. .. : 

I 
l 

l 
I 

I 
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r 
Mr, !Ioldredge felt that t::is diorite came up, or out, about glacial time \ 

or perhaps earlier. He thought it mii;ht possible belong to the High Cascade \ \ 
series, He basod his assumption on its porosity and secondary mineralization, 
as thoro is no ovidonco of soconiary minoralization in Coriba or older. Tho 
diorito is not a good building stnr,o as it is too porous and woathors easily, 
It does not oven lllllko good road metal. 

Gravels at High 1'levation Md Intra.canyon :Basalt 

It is to be believed that Mr, Treasher meant it when he said, "This IS 
a tough one", ;vr.en we stooi in thG bod of ·a.·stream that once flowed at this 
elevation (1700 ft,) a few miles ,-rest of tho diorito quarry, We stood 
looking at tho graval s hcii·o, tii.o proso!'.lt"Clackama.s Ri var; higher on its 
slopes arc remnants of tho ol'i glacial floor, E.nd here e.n old stream bod 
with its filli!lg of intra.canyon bas:i.lt. It is moro liko High Cascade basalt; 
olivine crystals arc o:i.sily noticablo, 

The Gravels lie on top of the intracanyon basalt and adjacent to it, 
Mr, Holdredge unfolded a story of a possible strsam valley here, having : · · 
been overridden with glaciers ani filled with gravols, Intra.canyon basalts ' 
filled tha valley, Gravols wore laid d01m on this ba~lt, so -a stream must 
ha yo flowed hor3 aft or tllo bas:i.l t coma in, Mr. Troashor explained tho . 
different tlleorios for oxfoli'.ltion, using the o:x:foliatod bouldcirs in tho 
upper portion of thG deposit as ox:im_plos. Th.:: lower portions wore not as 
badly woathoroi, they O'lnsistod of w'.lter worn ratl:er then exfoliated boulders, 

c-:r 
The story of this trip is like the story of geology, It has no beginning 

and it has no end, I leave tho rest to you, 

Eva Catlin · 

' 
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c 

; ·-

The Christmas season. i s"u;pon us •. , Therefo~e ,·'.it. is· fitting and pi-aper that 
reek specimens and fosai~ crabs s_hould .. re\ ~n co~:a'ti ve. sa~ety for a time. 

. . . . . . . - ., 

It is fitting and pre>per and also a'great pleaBil1'e ·for me to extend to every 
member bf the· Geological Society of the· Oregon Cou."1.try my s'inoere hope that your 
Christmas may be exce~dingly merry and' that the NGW' Year may bring great happiness 
to·:aatlh of you.' "' 1 • • • • r:,.. · · · : ·.' :: '·'' ' ' · 

A, n. Vance, 
·; ' · - 1' ' ~ • · ·' t. ' .- ·:-..:. Pr(3 Bi.dent • 

.. The Editor hope~ t~t · ~~ur~ -· our Sa.hta~ ciaus - ·will br
0

ing to every member 
of the Geo~qgi.cal Society of the OreS'on. Cou!i.t;y' proi:nise"of many glorious trips in 
Ore,,;6n' s out-of-doo~s1 many· naiv di.scovbr:i.es ;ind a ·d·e~per and deeper realization of 
man 1 s relaiaii· ship to· natui-13. · · · ' "·' .: · · · · " · 

',', •, • ''• '"r' - 11 • ~- • I ' • " .... ...... ·.:'.·Dr:. E •. T. Hodge. 

•: ' .. ( . ·. 
" 
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UOT·HNATING COMMITTEE'S REPORT 

The Nomination Committee, in accor:tance .:nith the By-Laws of the Society has filed 
the following report: 

"The President and E:ii:ecuti ve Committee 
Geological Society of the Oregon Country 

·Portland, Oregon · · 

"Gentlemen: 

11In accordance with your instructions of September 22, 1937, WO, your nominar
ting committee, report tho nomination of officers for the ensuing year as 
follows: 

.. ' 

nP.rosidGnt · ' 
Vice Presidant 
Secretary 
Treasurer 

..... 
. •'. 

.. 

Ray Treashor 
J, R. Coll ins 
Mrs ... Amza Barr 
Claire Eoldrodge 

Respectfully su'bmitted, 
· · Che slier A, Wheeler, 

W, Claude Ada.ms 
H, Mildred Stockwell 
A, W, Hancock 
Edwin E, Osgood" 

.. 
' .: . -~-' 

Publication of the above report constitutes notice by the Secretary.of such 
nomin8.tions. · · 

~ C-1 - .. :;,'. -- ~ ...... ~ ' .... ~ Lillian Neff, Secretary 

Attention is called to Article VIII of ths By-Laws, if any members desire to 
make further nominations: 

"ARTICLE. VIII 
NOMINATION AND ELECTION OF OFFICERS-

.. 

. ' 

11Seotion l. A Nominating Committee shall be appointed consisti~ of five mem- · 
bars, none of whom shall be officers or directors of the Society. Not later than 
the 15th of December, prior to tho time of the annual mooting of tho Society, tha 
nominating cotmnittee shall file with the secretary its nominations, containing the 
name of one nominee for each office to be balloted on. On or before the first ~ 
of January of each yeai•, the Secretary shall notify the members in writing, or by 
a publication in the official pu'blication of the Society, tho names of nominees 
for each office •. Other nominations may be made by members of tho Society by filing 
with the Secretary, on or before tho 15th day of January of each year, a list of 
such nominations, which shall be ~igned by at least t:ml mGlllbers of the Society. 
The names of the additional nominees slW.ll be communi'cato'd by the Secretary to 
each member, ei thor by wri ti.rig or by publication in tho official· publication of 
the Society, which co=unication shall be made not' less than fifteen days prior 
to the annual mooting. 

"Section 2. A letter ballot containing the nominees of the regular and special 
tickets shall be 'enclosed and mailed to each member. All ballots must be returned 
and in the hands of the Secretary priorto the annual: meeting at which meeting the 
Secretary shall announce the result thereof. In case a majority of all ballots 
shall not have boen cast for IJllY candidate for any office, the Society shall pro
ceed to make an election, in open meeting, for such office from the two candidates 
having the largest number of votes, 

"Section 3. All officers elected shall take office as of the first of March 
following the annual meeting, n 
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MILWA.UKIE & OREGON CITY TRIP" 

N~vEIJl.ber 14,, 19~ · 

L-,3ader: H, B, Sohminky . ~ ..... 

. .. ", . 
• •••• ""';=, 

Due to the fact that Mr, J. C, Stevens was out of town and therefore unable 
to lead the trip to the Klickitat River Dry Ice Well, the' following emergency tri~ 
was held in its place." Leaving S, W, 6th and Yamhill St, ·at nine A,M, (O,O Miles) 
tho party proceeded to Grand Avenue and Div:ision street (1,g Milos) 1 where tho p-ur
posu of thQ trip was oi1tlinod: namely tho study of tho Willamette river valley and 
tho vallay_that parallels it on.tho east from.the Clackamas River to tho former 
Stevens Slough. at Portl~d. · ·· 

• : f • •• • 

Tho first stop being.at tho now filled Stovons"slough> it was pointed out that 
river boats woro once able to enter tho old slough as far a~ the present Milwaukie 
Avenue •. ·The· O:i;'lginal drainage into this slough was a small spring fed stream that 
headsd in the Vi.cinlty of the Sout:1ern Paciific R. R, sl:iops near Holgate Street. 
From Hoigate Stre"et". the drainage of this inland valley' is scttthwaTd to Milwaukie by 

Johnson Crook ana 'its branch known as Crystal. Springs Creek. Betwesn Milwaukie 
and the C~ackamas River.The drainage is th~ northerly flowing Kei.iogg ~reek. 
- ~ . ·.. ' . .~ ::1 ' •. ' . . . 

. '· The: caraVan trum proceeded to Milwai.ikie Avenue and f~llowed i.t. south along thE! 
ridge cl.i\riding the two' valleys, A stop at"'the "McLailghlin Blvd. Undercrossing 
(3.6 ·Miles)· gave·a good vie1v of tho terrain.en the Willametti!i ~iver sl.qe tho 
ground drops off in a·stuap bluff, While to.the east a gontie'slopa.loads to.tho 
vall<;iy bottom. In tho Portland area the eastern valley floo:r;- is at an elevation 
of so!lkJ 50 odd feet with tho Wiliamotte itself at practically sea lovei. Tho 
dividing riago avorag<ls about 100 fe.et. It "was noted the qqt ':(or .the highway 
uride~~~.ossi.'.'lli JWa:s- Dia.de. enfi"rely. iite. sandy. s~il . . . . . .. . 

... Continuing south through the Sellwood distric:t the dividing ridge.loses 
elevation .and then rises again before the town of Milwaukie is reached; The 
southern end of this ridge at Milwa.ukio was found to ba colll:Posed of basalt, A 
stop at mil<l 6 .o gave the imprGssion that this basalt may be of a diffarent age 
than thCJ so called Columbia River basalts. Tb.is lava is .cut ·by Johnson Crc<lk as 
it flows into th<l 1'1illametto. Kellogg Creiik also cut roclC in its flow into the 
Willametta, but it is only a narrow ridgo as no rock is exposed on the lake side 
of th<l ·.highway. · · 

,. 

Leaving Milwaukie the ro"a.a. cuts ale~ the SU.per-highway revealing a. sandy 
soil a:pparently Illllch like that seen in Portland at the Milwaukie avenue under
erossing. This sandy soil is quite deep at Lakewood Station (7,3 Miles), As 
the· highway climbs out of the Kellogg Creek v.9.lley '.to the WillamettCJ vall<Jy 
slope.it· crosses several old riv<lr terraces.· Som<l plac<ls on these tCJI'races a:re 
almost' e:Namps •. · ·. ·· · · : ·. · . 

.• '. '. l . ' .. . . . . . 

. The caravan tiirned' left from 'the Su.per-highway into Courtney road (8.lMiles) ' . . 
and then right on the Oatfield road, The route was then south along the westerly 
slope of the .dividing ri~e b~tween the two valleys, But now conditions are re
versed. T:he ridge ave.rages about 300 f<Jot in olcvation. But it ·is the eastern 
slo:p<l. that has thCJ ab.rupt drop into teliogg Croak valley while on thCJ Willam<Jtte 
side there is a coniPa.rativily gentle slopa to tho river. Tho bottom of th<l 
Kollogg Cr<Jok valley :!is about 100 fG(lt ·Nlrllo the Willamette is still nGar sea. level, . ' .. ''• 

. ' . -25&- .. .. :.: 



As ws traveled a.long the Oatfield-road it·we.s-,noted the soil seemed to be deep 
and no rock was oxposod, but· large boiilders werc-'ifo"i'od. ·along soma of the cul ti vatod'. 
land. At mile 9,g gravel a.ppoars in tho road cut on the loft, These gravels wore 
about 50 purcent woa.thored, rch.J first thought is this is Troutdale. But in this 
case we probably will need. a. lot of q_uostion marks with that thought. Those gravels 
seam to oxtond to tho summit of tho ridge and.a.revisable a.long the road for the 
next throe q_u:i.rt3rs of a. mile. No gravel was noted in the cultivated land to tho 
right of tho road. At tho end of tho gri:wels, lavas appear and continua to tho 
southern and of tho ridge. At milo 11.6 it "'°'s found th!!.t these lava.a ovorlio a l 
much wJa.thorod basalt. T'no younger lavas originate from local volcanoes several 
of "vhich may be seen from th.i ro!ld, 

The real objective of the trip was to determine if one of these volcanoes can- l 
tained a crater lake. On the plat of Township 2 South Range 2 East, which was snr
veyed in 1852, the mirvEiyor shows tr.at tho southeast corner of section 17 was sot on ·\· 
the east shore of a. lak,,i within a.. mountain, Tho writ Jr had al'lrays wanted to sea this 
pla.co but had never tried to le.cato it· until this trip was scouted •. It is in tho 
grounds of thG SGven D:i.y Advootist 1 s camp (old Chatnuq:ua grounds -entrance ii.t mile 
12,0). When the caret'.lker was asked about it, he said, 11yes there is an old mud 
hole back there, but it isn 1 t worth looking at," However it proved to .. be well 
worth looking at, as all tho group agreed on tho day of. :f;ho trip. ThG lakG, is 
about 100 foot across north and south and probably 150 foot cast and wost, Tho 
era.tor rim is composed of lava with a light ·aoil coVGring in places. Off'. h:lnd tho 
rim soans to rise 25 to 50 foat above tr.a surroundir.g ground level, and it is q_'lbi te 
irregular in its hoight aboVCl. tho lako - probably ranging from 5 to 25 feat, Th9 
lake only occupies' a small part of tho area wit!:in tho era.tor rim.·. ThCl lava is. a. 
bas!llt • This arGS is well worth a detailed survey and study, 

• - "t ..... ..;; - -

Lu.'1.ch 'was eaten i.'1. the old Chautaq_ua hall after which the caravan crossed 
a.long the north side of the Adventist camp gr01mds to the old 82nd Street road to 
OreQ;on City, J}t mila.,lJ.7.on.tha :right hand side of the higbwa.:r a road.cut reyeaJ.od 
btJds of sand gravel and clay with a vary docid,,id northorly fore-sot structure. 
This ·.vouli indicattJ that at soma past time a. strmun was flo·~ing in tho opposite 
diroction t6 that in which th,,i Clackam:i.s RivJr now flows.· Tho young lavas were 
mixtJd.illto tha iipper bods as erosion bouldors. This.q_uastion of tho reversed 
str(lam flo:v brings up tho secon:i main J?Oint of th3 trip; namoly: were tho ridges 

.that we had bacm. following onc3 isl~nds in ,tho old Willamette 1 If so did tho young 
lavas divort th13 ontiro ±'low into tho present channel? Did tho Clackam:i.s River 
which had originally dischai-ged into 1IB eastern charulel then find it easier to 
cut back i.'1.to the Willamette through the temporary dam than to continue flowing in 
the old east charulel 1 These questions should be anSIV'3red by mora study, It may 
bo noted tiiat all thes,,i island would iiavo had a lava buttress to :protect thei~ 
southern ends from erosion. 

Tho next stop was in O:i:ogon City at the old McLaughlin homo, Hero the caravan 
sa:w the basalt canyon through which the Willamette flows. Then on the east side of 
Oregon City ·;:here it was fo'lmd that sedinentary beds of fine clay and sad lie in 
horizontal beds in ~a.ck of tho basalts that so ~oldly stand out on the riv<ir and 
givo tho appoara.nca that they would extend i.'1.definitoly into tho hill thoy front. 
From those beddGd silts matorial was taken to furnish th,,i fine,Pinding needed in 
making asphalt p::i.voroon:t;, Tl:on ·a. 'bod of silicon was uncovered, that was sold as 
tooth powd.ir. Corta1n.of tho bods yield a good q_u3.lity of modeling° clay, This 
op:ms t'1.c third q_uosti'cin of tr.o trip~ Wiut is tho nature of tho doprossion that 
was filled with those .sQdir:ients? Was it only a pocket in t11e basalt, or is it the 

· original lo st valley? · A stu:iy of W9ll logs if available in this area may reveal 
something of real interest in this resr:iect, _So ended an emergency trip that gives 
food fo?: nru.ch study in our own back ya.rd to ci:uote Ray Troa.shGr, 

H. B. Schminkey 
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