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VISITORS WELCOME AT ALL MEETINGS

CALENDAR

JANUARY/FEBRUARY
ACTIVITIES

Friday evening talk, January 13, 2012, at 7:30 p.m., in
Room S17, Cramer Hall, 1721 SW Broadway Ave.
(between Montgomery and Mill Sts.), Portland State
University. Speaker Dr. Richard Waitt of the USGS
Cascades Volcano Observatory will present "Dark at
Noon: The 1980 Mt. St. Helens Eruption Through
Eyewitnesses."

Friday evening talk, February 10, 2012, at 7:30 p.m., in
Room S17, Cramer Hall, 1721 SW Broadway Ave.
(between Montgomery and Mill Sts.), Portland State
University. Speaker Dr. Jim O'Connor of the USGS
Water Science Center in Portland will present "The
Bridge of the Gods; Folklore, Forests and Floods."

FUTURE ACTIVITIES

The Seventy-seventh Annual GSOC Banquet will be
Sunday, March 11, 2011, at the Monarch Hotel in
Clackamas, Oregon. Speaker William Orr, Professor
Emeritus and Curator of the Condon Collections,
Museum of Natural and Cultural History, University of
Oregon will present “"Plowing New Ground in Oregon
Geology".

Dr. William Orr will highlight a few of the many
changes he and his wife Elizabeth chronicle in the
6th edition of Geology of Oregon. With ordinary
on-the-ground field work, several astonishing new
discoveries have been made such as the ORE-IDA
graben in SE Oregon and the Crooked River
Caldera. He will also speak about their significance.
Much of the Tertiary volcanism east of the
Cascades is now regarded to be due to the passage
of the Yellowstone mantle plume beneath Oregon-a
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major departure from earlier models of back-arc-
spreading and Basin and Range extension. Our
understanding of Oregon's tectonic history of major
subduction earthquakes, while not yet crystal clear,
has been greatly advanced in the last decade. The
new emphasis on geologic hazards as well as the
features on some of the geologists who have made
Oregon geology what it is will also be examined.

The registration form for the 77" GSOC Annual
Banquet is attached to this newsletter. Please
submit your registration by March 5 if you wish to
attend.

Check the GSOC website (www.gsoc.org) for updates to
the calendar.

BOARD MEETING NOTES

November 12, 2011

The meeting was called to order by President Rik
Smoody at the Bartels-Vogt residence. Board and
GSOC members present included Jane Walpole,
Paul Edison-Lahm, Richard Bartels, Dawn Juliano,
Julia Lanning, Larry Purchase, Carol Hasenberg,
Bev Vogt, Jan Kem, Tara Schoffstall, Dave Olcott,
Rosemary Kenney and John Piccininni.

The minutes of the September 10th, 2011 board
meeting and the treasurer’s report were approved.

Field Trips and Other Events

For her 2012 President’s field trip, Jane is arranging
a bus tour in the Willamette Valley. Other 2012
tentative field trip destinations were discussed. Paul
requested additional guides for next summer’s
downtown geology tour and three members
volunteered at the meeting.

Upcoming Speakers:

Jane is looking for speakers for January and
February 2012. Possible topics include geological
dating, I-5 stabilization, and Iceland. John, our
nominated Vice President for next year, will look
into finding speakers on groundwater flow and
fracking.

Holiday Party and Annual Bangquet

The discussion of whether or not to find an alternate
venue for the Christmas Party was tabled until after
the holidays when Anne O’Neill will be present.
The board’s consensus was that the “Christmas
Party” will henceforth be referred to as the “Holiday
Party.”

Bart is making arrangements with the Monarch
Hotel for the March Annual Banquet, with a date
TBA. Rik is arranging the banquet speaker.

Old and New Business

Nominating Committee:

The committee nominations are as follows:
President — Jane, Vice-president — John, Secretary
— Paul, Treasurer — Dawn, 2-Year Director — Julia.
Tara threw her hat into the ring for 1-year Director.
Bart will search for a nominee for 3-year Director.

Inventory:
Bev distributed inventory list for review and

requested that any additions to the list be emailed to
her. Rosemary has old field guides she would like to
get rid of. Bart moved to put the guides for free out
at the annual banquet and then allow Rosemary to
recycle any that are not taken. Julie will look into
scanning the guides and report back.

Meeting Minutes:

The board reconsidered our decision at the last
meeting to omit board meeting minutes from the
newsletter and voted to allow Carol to continue her
good work condensing the minutes for the
newsletter.

Adverts for Geology-Related Businesses:

Paul will contact Oregon Dept. of Justice regarding
our non-profit status and use of advertising in our
mailings.

Finances:

Carol raised a concern about how to make GSOC
break even. Fortunately, in reducing the number of
newsletter mailings to 6 per year we think we will
save approximately $400 and put us back in the
black for 2012.
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Next Board Meeting will be Saturday, January 14th,
2012, 10:00 a.m. at Rosemary’s house.

edited from the meeting minutes provided by GSOC
Secretary Paul Edison-Lahm

Don’t forget  that annual D"E S
PAYMENTS e due! Think about all

those great member benefits for a mere annual fee
of $25 for an individual and $35 for a family!

PS — If you joined GSOC in September or later,
your 2012 dues are paid, good deal!!!

holiday  mParry  gp2
wran-un S

Q
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Yes, another fascinating year was
marked at the 3" annual GSOC Holiday Party on
December 9. Delicious food, good fellowship, and
great entertainment was to be had at the Simon
Benson house that night. The highlight of this
year’s party was a song composed and sung by
GSOC member Al LePage concerning the
President’s field trip he attended in 2010:

"Here We Come A Fossiling"
Lyrics by Al LePage, Music to the tune of "Here We Come A
Wassailing"

Here we come #ossiling,
among the rock so pure,
Here we find a talus slope,
with ammonites galore.

CHORUS ...

Rocks and gems come to you,

and to you a fossil, too,

Join the fun, come on field trips all around the
year,

come on field trips all around the year.

Here we find the fossil jaw,
that Carol had recovered,

that didn’t l ook |like anyt|

but something big discovered.
CHORUS ...

Here's a hilly side slope,

yes it was quite a walk,

Here we find an open pit,
where once there was a "croc."

CHORS ...

Here we come a lecturing,
with Larry and Van Tassell,
Here we come a learning,
it really was no hassle.

CHORUS ...

Here's a limestone monolith,
our fine state's oldest rock,

and here's somebody's car part,
yes it was all the talk.

CHORUS.

Here's the great Blue Mountains,
a series of terranes,

Bev & Bart deciphered them,
using theirgreat brains.

CHORUS ...

Here's a camp under the stars,
with rock hounds who are dear,
with fondness just remember,
that trip we took last year.

CHORUS ...

Next year Al has a short play he would like GSOC
members to perform. It should be a hoot!

GSOC Treasurer Richard Bartels is still accepting
donations from GSOC members to cover the
society’s expenses for the Christmas party.
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NOMINATING COMMITTEE
RESULTS

The following slate of officers has been selected by
this year’s nominating committee:

President ........cccccevevieiecieseen, Jane Walpole
Vice President.......cccccccovvvennenn John Piccininni
Secretary ......ocoocevveveiiennnn, Paul Edison-Lahm
Treasurer ......cccooceveeeneeniieeneenn Dawn Juliano
Director, 3years..........c....... Janet Rasmussen
Director, 2 years........cccccceevuvenen. Julia Lanning
Director, 1 year............ccccue.... Tara Schoffstall

Nominations will be closed for this year’s slate of
officers after the January meeting of the society.
The slate of officers will be voted on and approved
at the February monthly meeting.

The Nominating Committee members were Rik
Smoody, Richard Bartels, and Larry Purchase. Our
thanks to the selected members and members of the
Nominating Committee!

Scott Burns Tells GSOC About
Geology Of Pacific Northwest

National Parks
by Beverly Vogt

Friday night, November 11, Scott Burns, PSU
geology professor, spoke to GSOC about the
National Parks of the Pacific Northwest. Dr. Burns,
who each year teaches a PSU geology class about
National Parks, confined his GSOC talk to the
Pacific Northwest parks. He pointed out that most
national parks were established because of their

geology.

The first park he discussed was the one closest to
us—Mount Rainier National Park, established in
1899. Mount Rainier is the highest mountain in the
Cascade Range—the north-south trending volcanic
arc that exists because of melting of part of the
oceanic Juan de Fuca Plate that is being subducted
beneath the continental North American Plate. Less
than a million years old, Mount Rainier at its

current height of 14,411 feet is the highest Cascade
volcano and is thought to have been at one time at
least a thousand feet higher. About 6,000 years ago,
a series of violent eruptions and explosions
culminating in a violent explosion about 5,700 years
ago destroyed the original summit. Blocks of rocks
and ice were thrown great distances from the
summit, glaciers melted, and numerous catastrophic
mudflows roared down the mountain. New glaciers
eventually formed, and about 2,500 years ago,
eruptions of lava flows and ash began to rebuild the
old, heavily damaged summit.

Unlike many of the other Cascade volcanoes, about
90 percent of Mount Rainier’s volcanic products
have been andesitic lava flows. Heavily laden rain
clouds rising from the Pacific routinely drop large
amounts of rain and snow on the mountain, and it is
covered by numerous glaciers, 26 of which have
been named. Glacial activity has deeply eroded the
mountain. The most popular entrance is the
Nisqually entrance, located on the southwest corner
of the park. The park headquarters are located at
Longmire, which was originally settled because of
the hot springs located nearby. The main road
continues past Longmire and eventually reaches the
appropriately named Paradise visitors center, with
numerous trails, a fantastic view of the mountain,
and, in summer, fields of gorgeous wild flowers.
Other specific areas discussed by Dr. Burns
included Stevens Canyon; Longmire Hot Springs;
Sunrise area on the east side; ice caves; summit
crater; Grove of the Patriarchs; Narada Falls; and
Nisqually, Carbon, and Emmons glaciers.

Thousands of years of volcanic activity have
severely altered many of Mount Rainier’s rocks.
Rockfalls, rockslides, avalanches, debris flows,
mudflows, and other mass-wasting processes occur
frequently on its slopes. More than 55 lahars
(enormous mudflows) originating on its steep slopes
and transported by water from its streams and
melting glaciers have traveled great distances down
its valleys and out on the surrounding flat areas.
The longest was the Osceola Mudflow, which about
5,700 years ago traveled down the White River and
continued about 70 miles to the northwest,
eventually reaching Puget Sound. This history of
mudflows has alerted geologists to the danger to
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surrounding communities and cities, and much
work has been done to develop warning systems
and emergency evacuation procedures.

Crater Lake National Park, established in 1902,
was the second park Dr. Burns discussed. Crater
Lake lies in the caldera of Mount Mazama, which
collapsed after a series of explosive eruptions
beginning almost 7,000 years ago and culminating
in a final devastating eruption 6,845 years ago. Ash
from that eruption was widely distributed north to
British Columbia and Alberta, south to Nevada, and
east to Montana. The resulting caldera gradually
filled with rainwater, forming Crater Lake, which is
famous for its clarity and deep blue color. The lake
covers about 21 square miles and is over 1,900 feet
deep. Mount Mazama probably started to develop
about 75,000 years ago and is thought at one time to
have reached a height of about 11,000 feet, with a
shape that was broader and less steep than Mount
Rainier. Its composition is primarily dacite and
rhyodacite.

Features discussed by Dr. Burns included the
Pumice Desert on the north side of Mount Mazama;
parasitic Mount Scott (Scott’s favorite); Phantom
Ship and Devils Backbone, which are dikes; Llao
Rock, a lava-filled explosion crater viewed from the
inside; and the Pinnacles, spires of pyroclastic
material cemented by fumarolic cement (similar to
the Valley of Ten Thousand Smokes in Katmai
National Park and Preserve in Alaska).

Lassen Volcanic National Park, established in
1916, was the third park discussed. Lassen Peak, the
10,457-feet-high volcanic peak located at the
southern end of the Cascade Range, is actually a
dacite dome—the largest such dome in the world.
The dome is a sort of parasitic offspring of the large
composite volcano known as Tehama that collapsed
late in the Pleistocene, leaving a caldera more than
two miles wide. About 18,000 years ago, the dome
of Lassen Peak, along with several much smaller
domes (Eagle Peak, Vulcan’s Castle, Mount Helen,
and Bumpass Mountain), began to form on the
flanks of Tehama. Lassen Peak is surrounded by
large quantities of talus formed as the dome pushed
its way to the old surface of Tehama. A summit
crater on Lassen Peak was the source of several

eruptions, including those occurring from 1914 to
1921. Several of these eruptions, which were
observed, described, and photographed, caused
severe problems for nearby residents. The “Great
Eruption” of 1915 produced a mushroom cloud over
the mountain, a glowing avalanche that roared down
the northeast side of the mountain, and a series of
mud and ash flows that swept down the mountain,
leaving a four-mile-long area called today the
“Devastated Area.”

Other features of interest include Chaos Crags,
formed as four dacite domes north of Lassen Peak
about 1,200 years ago; Chaos Jumbles, a rock
avalanche extending from the base of Chaos Crags
and probably triggered by the collapse of one of the
domes about 300 years ago; Lake Manzanita
formed when Manzanita Creek was dammed by the
Chaos Jumbles rock avalanche; and numerous small
lakes including small cirque lakes such as Emerald
Lake and Lake Helen, plus several other lakes such
Summit Lake that were dammed by moraines.
Thermal features associated with the volcanic
activity include Sulfur Works with hot springs and
fumaroles, Little Hot Springs Valley, Bumpass Hell
with boiling springs and bubbling mud pots, and
Devils Kitchen whose hot springs are so acidic that
they have eaten holes and pits into the bedrock.
This park is truly a wonderland of all sorts of
volcanic features—many of which are quite recent.

Moving away from volcanic terranes, Dr. Burns
then discussed Olympic National Park, a classic
example of an accreted terrane. Established in 1938
and located on the Olympic Peninsula, Washington,
Olympic National Park has the highest annual
precipitation in the conterminous United States. It is
characterized by 60 glaciers at higher elevations, a
rain forest on the lower western slopes, and a dry
northeastern area produced by a rain shadow. The
park consists mainly of two groups of rocks—Dbelts
of relatively light-weight sedimentary and low-
grade metamorphic rocks combined with heavier
submarine basalt called the Crescent Formation—
which were scraped off the subducting Juan de Fuca
Plate and pushed onto the Olympic Peninsula.

The park is divided into two sections: the coastal
section, which is a narrow strip extending from the
mouth of the Queets River on the south to Cape
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Alava and the Ozette River on the north, and the
inland, much larger portion containing Mount
Olympus and surrounding Olympic Mountains. The
coastal section is characterized by sea stacks,
mélanges, sea arches, various other erosional
features, and beach terraces indicating sea-level
changes. Park headquarters are at Port Angeles just
outside the park, and a visitors center is at
Hurricane Ridge inside the main portion of the park.
Mount Olympus at approximately 7,980 feet is the
highest point in the park, and it and its surrounding
mountains are composed of a chaotic blend of
turbidites, mélanges, and sedimentary and low-
grade metamorphic rocks all folded and faulted
together.

Some of the points of interest mentioned in the talk
are glacially- or landslide-formed Lake Angeles,
Lake Crescent caused by a landslide from Storm
King Mountain, and Lillian Ridge formed from a
mélange.

Dr. Burns then shifted his attention to North
Cascades National Park, established in 1968.
Located also in the state of Washington, North
Cascades National Park consists mainly of four
units of sedimentary, volcanic, granitic, and
metamorphic rocks of varying ages that have been
brought together, often as accreted terranes, by
plate tectonic collisions, subduction, accretion,
uplift, and volcanism. Then they were shaped by
erosion and over 600 glaciers. This is truly a
complicated geologic area, with rocks ranging in
age from the Precambrian Yellow Aster Formation
to Quaternary volcanic extrusive rocks from Mount
Baker and Glacier Peak.

Specific features discussed by Dr. Burns included
the metamorphic Pickett Range, Skagit Gneiss,
Lake Chelan which lies in a deep U-shaped valley,
volcanic Mount Baker, explosively eruptive Glacier
Peak volcano, and the Chilliwack Batholith that lies
between the Shuksan and Ross Lake faults. This is
exciting and complex country, with incredibly
beautiful and mystifying rocks.

Finally, Dr. Burns briefly discussed the Ice Age
Floods National Geologic Trail that was recently
authorized by Congress but not funded. The concept

is that there will be 16 visitor centers extending
from Missoula, Montana, to llwaco, Washington.

Dr. Scott Burns as usual crammed a huge amount of
information into a brief lecture. His class covering
all the National Parks would be fascinating, and he
encouraged GSOC members to try it some time.

Earth profiles Pat Pringle
by Beverly Vogt

The December 2011 issue of Earth magazine
features a two-page profile of Pat Pringle, one of
our local geologists who has led several GSOC field
trips, including one day of this year’s President’s
Field Trip to Mount Rainier. The magazine is
published by the American Geosciences Institute
(AGI) and presents timely geologic news and
discussions of issues of concern to geologists and
other people interested in geology.

The two-page profile discusses details of Pat’s
professional experience and focuses on his studies
related to tree ring dating. He has in fact established
an undergraduate tree-ring research laboratory at
Centralia College in Centralia, Washington, where
he has been a professor since 2005. Pat’s work with
tree-ring studies (dendrochronology) has apparently
earned him the nickname of “Stumps” to some
USGS geologists. Pat is also familiar to many of us
as the author of two excellent field trip guides—one
to the geology of Mount Saint Helens and the other
to the geology of Mount Rainier.

If you don’t subscribe to this magazine (which
would be a good idea for someone interested in
geology) and want to see a copy, look for it in your
local library or contact me (bevvogt@comcast.net).
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Review of The Ocean of Truth by

H.W. Menard (1986)
by Beverly Vogt

Bart bought a copy of this wonderful book at the
book sale table at one of the GSOC Annual
Banquets and put it on our bookshelf, where it
languished unknown to me for several years. He
was recently going to lend it to a friend interested in
plate tectonics—but when | saw it on the dining
room table for the first time, I kept it to read myself.
It was absolutely fascinating. Its author, Henry
William “Bill” Menard, pioneer of deep-Sea
exploration, active participant in the plate-tectonics
revolution, and master of modern marine
geomorphology, wrote this book because he
believed that “the revolution in the earth sciences
merited a history that had not been written.” He
knew and worked with many of the people involved
in developing this new concept, so he definitely had
the credentials to tell the story of their struggles to
come to terms with the questions of whether or not
continental drift was a possibility, and, if so, how
could it occur, and how could it be proved. His
original plan was to tell the story from 1900 until
1980, but cancer interrupted his plan, and he was
able to cover the story only until the end of the 60s.
In fact, he was working on galleys of this book
when he died in 1986.

Menard starts with the story of the German
meteorologist, astronomer, and explorer Alfred
Wegener, whose trips to Greenland starting in 1906
convinced him that some of the existing continents
had at one time been together and had somehow
mysteriously drifted apart, making him the first to
formally deal with the term and concept of
continental drift. People before him had noticed the
fit between South America and Africa—Dbut
Wegener was the first to put it into the literature.
Eventually scientists came to realize that the
answers to these questions would be found not on
the continents but in the oceans.

Menard describes how earth scientists—especially
geophysicists and oceanographers—who were in
various branches of the service during World War
II, began to travel over the world’s oceans,

collecting data by various methods for various
purposes. The cold war and concerns for national
security, petroleum exploration, and communication
by undersea cables all meant that people were
seeing more and more of the ocean floor and
collecting data by ever-improving equipment and
techniques. Menard tells how they began to notice
things that no one had ever seen before—gigantic
long ridges with high sides and a deep valley in the
middle, flat-topped undersea volcanoes called
“guyots”, long fractures or escarpments like the
Mendocino Fracture Zone, strange magnetic
anomalies, unexplainable variations in amounts and
character of sediments on ocean floors, gravity
anomalies over deep trenches that contained
surprisingly small amounts of sediments—all sorts
of puzzles. More and more funding and ships
loaded with equipment became available, and
scientists put them to good use. Menard describes
the 40s and 50s as the time of data collection and
the 60s as the time of figuring it all out.

Plate tectonics was too big a problem for just one
person to solve, and it took many people to bring
the concept to life. J. Tuzo Wilson, Harry Hess, H.
Benioff, A.M Coode, Allan Cox, R.S. Dietz,
Maurice Ewing, James Gilluly, Warren Hamilton,
Bruce Heezen, Gordon MacDonald, D.H.
Matthews, Bill Menard, lan McDougal, M.
Talwani, Fred Vine, plus many others | had never
heard of—these were the geologists,
oceanographers, and geophysicists who worked,
argued, traveled on long grueling data-collecting
cruises, cooperated or competed, and shared ideas.
Scientists struggled to develop tools that worked
under terrible conditions, went on long grueling
ocean trips to collect huge amounts of data that had
to be reduced and interpreted, and then argued
almost to the death about such topics as whether the
earth was expanding or contracting, why there were
strike-slip faults such as the San Andreas Fault, why
the long mid-ocean ridges with valleys in the center
circled the globe, why guyots were flat-topped,
what were the long east-west fracture zones on the
Pacific floor, why were symmetrical magnetic
anomalies parallel to mid ocean ridges, etc. Once
the plate tectonic concept took shape, then the
mechanism that made it possible had to be
determined. People argued and took sides, and some
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committed themselves to ideas that were dead ends
or just plain wrong.

This book gives the reader an inside view on how
theories or new models in geology (and many other
sciences) are developed. At first the plate tectonics
concept was mostly in the hands of an “old boy”
network of people who went to school or worked
together, lived in the same neighborhood, partied
together, and talked geology nonstop. As important
as the theory of plate tectonics is to us today, early
on only a few geologists knew or cared much about
it. In fact, Menard shows that in 1969, 91 papers
were published on conodonts and only 56 were
published on continental drift. Once the concept
was accepted, however, it was the work of
succeeding geologists to add the details, which they
have been doing since the end of the 60s.

Menard ponders over how new ideas appear, who
gets credit, what kind of person is best suited to
come up with new concepts, what kind of scientific
organizations generate ideas and solutions to
problems most effectively, how publication
generates recognition and spreads new ideas—all
the things he dealt with during these exciting years.
This is the best description of the inner workings of
the scientific competition and cooperation | have
ever read. It certainly equals the excitement of the
story of the discovery of DNA in The Double Helix
by James D. Watson (also a great book).

Menard’s book is well indexed and footnoted and
has a wonderful list of useful references. It also
includes illustrations of original data and

photographs of many well-known people. |
recommend it whole heartedly to anyone who is
interested in the history of plate tectonics. In fact |
got an extra copy of it though amazon.com and am
donating it to the GSOC library so other people can
enjoy it.

The moral of this story is that if you have a geology
book that is interesting, accurate, and not out of
date—and you think someone else would enjoy it as
much as | did this one—donate it to GSOC for the
book sale table at the Annual Banquet.

WELCOME NEW MEMBERS F(

We’ve gotten a lot of new members this past
year! You guys are awesome!

Mike Bliziotes Iris Walling
Sue Cousineau Mary Ford
Jim Hieman John Hoskins
Marilee Hoskins Wes Kempfer
Mark Landis Cheryl Landis
George Long Dennis McDougall
Virginia Ohler Doug Ohler
Teresa Pett Joshua Pett
John Piccinini Fenella Robinson

Vickie Robinson
Hank Schottland
David Terrell
Theresa Triano
Kay Wyatt

Garret Romaine
Elka Schottland
Robert Timmer
Robert Casiano

DR
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GEOLOGICAL SOCIETY OF THE OREGON COUNTRY ACTIVITIES:

ANNUAL EVENTS: President’s Field Trip—Summer or Fall; Banquet—March; Annual Business Meeting—
February.

FIELD TRIPS: About 4 per year. Fees: see field trip announcements on the calendar next page.

GSOC LIBRARY: Rm. 69, Cramer Hall, Portland State University. Open 7:00 p.m. prior to meetings.

PROGRAMS: Second Friday evening most months, 7:30 p.m., Rm. S17, Cramer Hall, PSU, SW Broadway at
SW Mill St., Portland, Oregon.

MEMBERSHIP: Per year from January 1: Individual--$25, Family--$35, Junior (under 18)/Student--$15.
Membership applications are available on the website www.gsoc.org.

PUBLICATIONS: THE GEOLOGICAL NEWSLETTER (ISSN 0270 5451), published monthly and
mailed to each member. Subscriptions available to libraries and organizations only at $20.00 per year.
Single Copies are available at $2.00 each. Order from:

Geological Society of the Oregon Country, P.O. Box 907, Portland, Oregon 97207

TRIP LOGS: Write to the same address for names and price list.

APPLICATION FOR MEMBERSHIP
THE GEOLOGICAL SOCIETY OF THE OREGON COUNTRY

Name Spouse

Children under age 18
Address City State  Zip -
Phone ( ) - Email address

Geologic Interests and Hobbies

Please indicate Membership type and include check for appropriate amount:

Individual $25.00 Family $35.00 Student $15.00
Make Check Payable to: The Geological Society of the Oregon Country
PO Box 907

Portland, OR 97207-0907
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