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From Bowlby to Zumwalt –
Exploring the Geology of the
Wallowa area, Oregon
by Carol Hasenberg
Dr. Ellen Morris Bishop – geologist, writer, and
photographer – drove from her ranch near Enterprise,
Oregon, to speak to an enthusiastic GSOC audience at the
83rd Annual Banquet on Sunday, March 11, 2018. The
purpose of her talk was to introduce GSOCers to the
geology of Oregon’s Wallowa Mountains and Hells Canyon
(WMHC).
See Wallowa Geology, Page 22

Calendar
Friday Night Lecture
May 11, 2018, Cramer Hall, PSU
Speaker Ray Wells, USGS Research Geologist
Emeritus, will present “Rotating Crustal
Blocks of the Pacific NW”

see Crustal Blocks, pg 20

Friday Night Lecture
June 15, 2018, Cramer Hall, Portland
State University
Speaker Jeffrey Templeton, Professor of
Geology at Western Oregon University, will
present “A New Look at “Old” Tuffs at
Newberry Volcano.”

see Newberry Tuffs, Page 28

Snake River Plain and Albion
Mountains Field Trip
June 2, 2018 – June 8, 2018

Downtown Ancient Walls North
Tour
June 16, 2018 – 1-3 p.m.

Willamette East Bank
Geological Bike Tour
Jun 23, 2018
Wallowa Lake at the base of the Wallowa Mountains near Enterprise, Oregon.
Photo by Ellen Morris Bishop.

See GSOC website for current information
on GSOC field trips

GSOC Friday Night Lectures are held the second Friday evening of most months, 7:30 p.m., Rm. 53, Cramer Hall, PSU, SW
Broadway at SW Mill St., Portland, Oregon. Join GSOC members at Pizzicato Pizza, 1708 SW 6th Ave., at 6:00 p.m. before the
lectures for an informal dinner and conversation. Check the GSOC website (www.gsoc.org) for more information and updates to
the calendar.
Hourly rates for parking are available in some parts of PSU parking structures. PSU Parking Structure #2, 1724 SW Broadway
across from Cramer Hall is $5.00 flat rate in the evening. Park in permit (NOT reserved) spaces and pay at the kiosk by entering
your vehicle license number. There is also on street pay parking, and many mass transit options. Street parking is $2.00 an hour,
but free after 7:00 pm. More info available here.
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Crustal Blocks
May 11, 2018, 7:30 to 9:00 pm
Dr. Wells has been a research geologist with the USGS for
40 years, where he has used field geology,
paleomagnetism, and GPS to understand the tectonic
evolution and seismic hazards of active continental
margins. Dr. Wells is a recipient of the Distinguished
Service Award of the Department of the Interior and the
2017 recipient of GSA’s Florence
Bascom Geologic Mapping Award.
Ray is a Research Geologist
Emeritus stationed at the USGS
Oregon Water Science Center and
is a Research Associate with the
Geology Department at Portland
State University.
Paleomagnetists – scientists who
track the motions of continents
from ancient magnetic field directions frozen into rocks –
have long known that Oregon has been slowly rotating
clockwise over geologic time. The rate of motion
measured by GPS over the last decade is the same as
measured by paleomagnetists for time spans of millions of
years and indicates that the present rate is useful for
understanding the rate of earthquake production. Little
did we know that the curiosity-driven paleomagnetists
would be so important to understanding the earthquake
hazard in the Pacific Northwest!
To get ready for this talk, you can
review the info on the USGS website
entitled “Tectonic plate motions,
crustal
blocks,
and
shallow
earthquakes in Cascadia” in current
research topics.
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GSOC Board Meeting Notes
April 14, 2018
Board members in attendance: Paul EdisonLahm, Bo Nonn, Rik Smoody, Sheila Alfsen &
Julia Lanning, not enough for quorum. Also in
attendance were Martha Muncie and Dave
Olcott.

EVENTS
Friday night lectures
Vice President Sheila Alfsen report, upcoming
speakers:
•

May: Ray Wells, USGS

•

June: Jeff Templeton - Cinder cones near
Newberry

•

July: Not yet settled but will probably be a
PSU grad student or students.

•

August: Picnic at Rice Museum

•

Sept: Bill Orr- Extinctions

•

Oct: Jim O'Connor - Bonneville Flood

Board discussed the dispensation of speaker
honoraria.
Field Trips and Other Events
Springwater Bike Tour reconnaissance: today
will be the first reconnaissance for this tour in
an effort to make this an annual event. Trial run
of the tour is scheduled for June 23.
April 20: Dick MacKay Portland Tour, 11:00 a.m.
Dick McKay, New Hampshire, requested GSOC
to give him a geology tour of Portland. Paul, Bo,
Sheila and Julia will participate.
May 12-14- Camp Hancock reconnaissance.
Cost per person for the one night at the spring
Rose City Astronomers star party is $55. Club to
reimburse participants Paul, Bo, Rik, Barbara,
Sheila, Larry and Mary Ann.

June 2-8- Snake River Field Trip - Board
discussed details of guide costs and mailing.
May 20: Reconnaissance for Johnson Creek
Watershed tour. This tour is being planned for
September 29 by Paul and Sheila with the
assistance of Johnson Creek Watershed Council
chair Melanie Klym and PSU Adjunct geology
professor Matthew Brunengo. Board members
are invited to the next reconnaissance on May
20.
June 16 - Downtown Ancient Walls North Tour
is open for registration.
August 12 - Annual Picnic will be at the Rice
Museum. Julian has suggested we give a $500
donation to the Museum in exchange for the
use of their grounds for a picnic and a one year
membership for all GSOC members. The board
is leaning towards accepting this offer because
(1) this was a great deal for GSOC members in
the coming year and (2) was the best way to
strengthen our important relationship with Rice
Museum.
August 18 - Mt St. Helens helicopter tour.
$269/person. Sheila is in process of confirming
details with helicopter folks. Nathan Reynolds,
ecologist with the Cowlitz Tribe, will be giving a
presentation about the Lawetlat’la/Mt. St.
Helens federal Traditional Cultural Property
designation for those on ground awaiting their
ride. Sixteen GSOCers will need to commit for
this to happen.
September 14th & 15th. Camp Hancock field
trip. We will be coordinating with the newly
formed Central Oregon Geoscience Society
(COGS) for a picnic at the Condon museum on
the second day of our trip. The prospect of
forming a sister club relationship with COGS
might be explored in the future.
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BOARD MEETING NOTES
continued from Page 21
Sept. 29: Johnson Creek Tour (see
above). Paul and Sheila will be planning
this with Johnson Creek Watershed
Council chair Melanie Klym and PSU
Adjunct geology professor Matthew
Brunengo.
Oct. 6 - Downtown Ancient Walls South
Tour
March 2019 Annual Banquet: Board
discussed scouting for a new venue for
the Annual Banquet
Other Old and New Business
Treasurer's Report submitted by Dawn in
abstensia and reviewed by board.
Change in Bylaws passed unanimously by
the Board. Note that Secretary Carol
Hasenberg and Treasurer Dawn Juliano
voted in absentia prior to the meeting to
confirm this vote, thus quorum was
confirmed. The changes will be
presented for a vote to those members
in attendance at the next annual
business meeting of the society
(February 2019).
Database updating report by Rik. He’s
working on read only spreadsheet of full
membership available to all members.
Since members are entitled to a list of
membership, Rik will provide a secure
way to extract this data for members.
Next GSOC Board Meeting will be held
10:00 am, June 16, 2018 at Julia
Lanning’s house.
Notes compiled by Carol Hasenberg
based on minutes by Julia Lanning.

May/June 2018

Wallowa Geology
Synopsis of the GSOC 83rd Annual Banquet lecture given on
March 11, 2018, with speaker Dr. Ellen Morris Bishop
The Short Geologic History of the Wallowa Mountains
and Hells Canyon
Bishop began by showing the location of WMHC on a
terrain enhanced road map of Oregon, then a satellite
view, and finally a geologic overview as depicted by the
Oregon Department of Geology and Mineral Industries’
(DOGAMI’s) online interactive map. Studying the DOGAMI
map one sees that the bulk of the Wallowa Mountains
consists of outcrops of the “Wallowa Terrane” and
“Nevadan Intrusives”, which can both be viewed as a
result of the docking of ancient island complexes to the
North American continent by the mechanism of plate
subduction.
The rocks of the Wallowa Terrane, ranging from 295
million years (Ma) to 160 Ma in age, outcrop in the eastern
and southern regions of the Wallowa Mountains and in
the depths of Hells Canyon. They are themselves the island
complex materials which docked to the North American
continent. The Wallowa Batholith, labeled “Nevadan
Intrusives” on the map, is the result of an upwelling of
mantle plume, facilitated by the breaking off of the
subducting oceanic plate which occurred as a result of the
docking of the Wallowa Terrane. The mantle plume
injected magma into the continental crust into what is
now the western region of the Wallowa Mountains, where
it cooled below the surface of the continent, and later
became exposed by uplifting and erosion. These rocks are
about 130 Ma in age. Another fact about the docking of
the Wallowa Terrane is that it caused the buildup of very
high mountains, similar to the Himalayas today.
Surrounding, capping, and cutting through these ancient
rocks are the Columbia River Basalts (CRB) from the
Miocene Epoch. These started erupting about 17 Ma
through vents in the Wallowas and nearby regions. The
CRB flows completely inundated the area that is now the
Wallowa Mountains because the tall mountains from the
docking epoch had eroded and the terrain was relatively
flat.
The removal of the dense continental basement with the
eruption of the CRB and the peeling of the remnants of the
subducted Farallon tectonic plate beneath the Wallowas
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increased the buoyancy of the
region, and the uplift which
resulted in the Wallowa
Mountains began. There has
been more than 6000 feet of
uplift in the last 14 Ma. These
mountains were subject to
local glaciation during the
Pleistocene and Holocene Ice
Ages, with some classic
moraines deposited at their
termini. Also, a single Ice Age
flood pulse from Pleistocene
Lake Bonneville tore through
Hells Canyon, widening it and
depositing some impressive
gravel bars.
Bishop told the GSOC audience
that folks from Wallowa County
like to think of their county in terms of superlatives. The
Wapshilla Ridge Unit of the Grande Ronde Flow of CRB
originated in Wallowa County and is the most voluminous
flow of basalt of the CRB. Likewise, the flood pulse from
Lake Bonneville which widened Hells Canyon
had a volume greater than that of any
individual Missoula flood volume. Hell’s
Canyon is North America’s deepest gorge.

Stratigraphy schematic of the Wallowa Mountains and Hells
Canyon area. Photo by Ellen Morris Bishop.

At this point Bishop invited folks who were so
inclined to get out there and enjoy the
beautiful spring day, saying that this was the
history of the area in a nutshell and the rest
was just details. Nobody took her up on that!
The Wallowa Terrane – a more in-depth view
After going through a general description of
the Wallowas’ geology, complete with an illustration of the
stratigraphic column, Bishop then proceeded to talk about
details of the area and illustrate these with some of her
own professional photography. She began with various
sections of the Wallowa Terrane, a stratigraphic sequence
of gneiss and mylonite, greenstone, marble/limestone,
sandstone and shale ranging in age from 295 to 160 Ma.
The Wallowa Terrane’s oldest rocks are exposed only in
Hells Canyon at Kirkwood Ranch. These heavily folded
rocks of the Cougar Creek Complex are alternating bands
of andesite and rhyolite and are 280 Ma. They were

Hells Canyon looking southwest to the Zumwalt Prairie and
Wallowa Mountains beyond. Photo by Ellen Morris Bishop.
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Permian volcanic rocks which have not been
altered beyond recognition.
A slide of the volcanic island of Mt. Bromo on
Java was shown as a modern example of the
environment which created the Triassic
basaltic greenstones found at the base of Mt.
Bonneville, dating 230 Ma. Exposures include
the Wild Sheep Creek Formation, which forms
some of the most rugged and forbidding
scenes in the depths of Hells Canyon. Some of
these rocks are breccias from explosive
volcanoes. Pillow basalts are exposed in
places and Bishop showed a slide of pillows
that were carried down the Snake River. Some
greenstones are also found in the northern
base of the Wallowa Mountains.
The Martin Bridge Formation consists of
sedimentary limestones and marbles which
are remnants of reefs and sediments from the
Late Triassic. A well-known Ichthyosaur fossil
was found in Eagle Creek by a high school
student. A separate source from this lecture
describes this formation as being “deposited
in a narrow, carbonate-dominated basin
during a lull in volcanic activity.”1

Alternating bands of andesite and rhyolite from the Cougar
Creek Complex. Photo by Ellen Morris Bishop.
The walls of Eagle Creek Canyon are papered with
alternating bands limestone and sandstone from the Martin
Bridge and Hurwal Formations. Photo by Ellen Morris
Bishop.

Sacajawea Peak, the highest peak in the
Wallowas, is made from limestone and marble of the
Martin Bridge Formation. Bishop explained that younger
intruding granitic rock accomplished the transformation of
limestone to marble in the Martin Bridge. Bishop showed a
slide of an aerial view which contained both Martin Bridge
Limestone and the Early Jurassic Hurwal Formation.
Another slide of Eagle Creek showed dramatic
banding between the Martin Bridge and
Hurwal layers.
The Early Jurassic Hurwal Formation
represents a deepening of the water which
formed the reef platform of the Martin Bridge
Formation. It includes sandstones and
mudstones
and
volcanically
derived
sediments. Bishop showed slides of rocks from
this age containing thinly bedded limestones
and sandstones, the remnants of eroding
volcanoes alternating with reef growth and
found in Hurricane Creek. At the Black Marble

May/June 2018

Page 25

Quarry near Enterprise, the quarry walls contain fossils of
giant clams 5 to 10 inches long, which had chambered
“wings,” allowing it to float in gooey muddy water.
Another group of sediments, the Middle Jurassic Coon
Hollow Formation at Pittsburgh Landing contains
temperate fern fossils, indicative of a shoreline setting.
The Wallowa Batholith
At the core of the Wallowas, Bishop reiterated
that collision uplift created very high
mountains, and plutons formed from magma
upwelling into the collision zone. Four
different similarly aged granodiorite plutons
can be found in the area, 100 Ma to 125 Ma.
Bands in granitic rocks occur at the edge of
the plutons. Eagle Cap peak is about 100 Ma
and is formed of intrusive granite.
Of the geology between the Wallowa
Batholith intrusion and the Columbia River
Basalt floods, remains are skimpy and studies
of them are skimpier. In 1991 John Eliot Allen
wrote an article designed to stimulate interest
in the subject in Oregon Geology. He
described Pre-CRB river gravels containing giant quartzite
boulders in the area on the Jim White Ridge Placer Mine.

Banded granodiorite in the Wallowa batholith. Photo by Ellen
Morris Bishop.

Columbia River Basalts (CRB)
By the time the CRB started erupting the big mountains
were gone, and the topography was relatively gentle. In a
shot from the Buckhorn overlook, Bishop showed the
audience that the CRB goes on forever, flow after flow
after flow. The view represents the whole sequence of CRB
flows. Bishop showed several photos of dikes
in the Wallowas which produced the flood
basalts - at Hurricane Creek, Wanapum dikes
where Lewiston Highway crosses Grande
Ronde river, and an aerial view showing
extent of some of these dikes, 25 to 30 miles
long.
Bishop also showed slides of the enormous 40
foot-wide dike near Maxwell Lake, which
produced the Wapshilla Ridge Member of the
Grande Ronde Basalt 16.2 Ma. Bishop avers
that this is the most voluminous basalt flow
on the planet. The flow volume totaled 9000
cubic miles, at a rate of 10 cubic miles per

Bowlby Stone on the Bowlby Building in Enterprise was
created in the Wapshilla Ridge flow. Photo by Ellen Morris
Bishop.
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day. In a slide of Multnomah falls, Bishop pointed out the
Wapshilla Ridge flow as the second from the top. Outcrops
of this flow also occur as far as the Oregon coast, including
Saddle Mountain in the Coast Range and Humbug
Mountain on the coast.

Glacial moraines and erratic boulders from the shores of
Wallowa Lake. Photo by Ellen Morris Bishop.

Bishop briefly spoke of Findley Buttes in Zumwalt Prairie
north of Enterprise. They are located in the Zumwalt
Prairie Preserve, owned by The Nature Conservancy. They
are little shield volcanoes that are remnants of the
Wapshilla Ridge eruption. The Bowlby Building in
Enterprise was built in 1899 out of tuff related to the
Wapshilla Ridge eruption.
Interesting climatic variations occurred during
this time. Carbon dioxide produced by the CRB
eruptions warmed the atmosphere by the
greenhouse effect until the Wapshilla Ridge
flow; then, an abundant disgorge of sulfur
dioxide and particulates cooled things down.

Gravel bar dumped in Hells Canyon by the flood created by
Ice Age Lake Bonneville. Photo by Ellen Morris Bishop.

Nowadays the remnants of the CRB eruptions
just top the Wallowa Peaks, due to uplift of this
area by 6000 feet in the last 14 Ma., and the
eroding forces of glaciers, especially during the
Ice Ages. The top of Twin Peaks is tipped with
Imnaha Basalt, the oldest of the CRB flows.
How and why did the Wallowas rise? The latest
accepted theories say they had their dense
root removed at the time of the CRB eruptions by
delamination of the subducting Farallon plate. Researchers
at UO are working on confirming the timing of the uplift
and the flood basalts to confirm their theories on these
processes.
The Ice Ages
After all the discussions about the accreted
terranes, batholith formation, flood basalts,
and uplift there was barely time for Bishop to
explore the effects of the Ice Age valley glaciers
which shaped the terrain of the Wallowas
today. Bishop showed a lidar view of Wallowa
Lake, with its classic moraines forming its
shapely crescent 19,000 years ago. She also
showed a slide of the large gravel bar formed in
Hells Canyon by the massive flood produced by
Pleistocene Lake Bonneville in a one-time
event.
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At the end of this memorable talk Bishop reminded the
audience that all these geologic splendors are within a
day’s drive from Portland, and she invited GSOCers to
come on out and explore!
References and Additional Reading
Ellen Morris Bishop, Living with Thunder, Oregon State
University Press, 2014. Editor’s note: I did a lot of factchecking of my lecture notes with this most recently
written volume by Bishop. A lot of the photos from Bishop’s
slide show are also to be found in this book.
John Eliot Allen, “The case of the inverted auriferous
paleotorrent-exotic quartzite gravels on Wallowa
Mountain peaks,” Oregon Geology, Volume 53, Number 5,
September 1991. This is the Allen article referred to in this
article.
George D. Stanley Jr., Christopher A. McRoberts, Michael
T. Whalen, “Stratigraphy of the Triassic Martin Bridge
Formation, Wallowa terrane: Stratigraphy and depositional
setting,” The Geological Society of America, Special Paper
442, 2008. Very detailed article about the MBF which is
very prominent in the Wallowas.
1T.

L. Vallier (Edited By) and H.C. Brooks, “Geology of the
Blue Mountains region of Oregon, Idaho, and Washington;
stratigraphy, physiography, and mineral resources of the
Blue Mountains region,” USGS Professional Paper 1439,
1994. https://pubs.er.usgs.gov/publication/pp1439
Geology of the Wallowa Mountains Oregon, simplified
geology map of the Wallowas by Andy Buddington, Earth
Sciences Instructor at Spokane Community College.
Geologic units in Wallowa County, Oregon, web page on
the USGS website.
Accreted Terranes & the Western Idaho Suture Zone, a
web page in Digital Geology of Idaho website, By Keegan
Schmidt, Lewis & Clark State College and Paul Link, Idaho
State University. Lots of interesting photos of the topics in
this lecture.
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Announcing the Central
Oregon Geoscience Society
The Central Oregon Geoscience Society
(COGS) has formed as a central-Oregon
based, non-profit organization promoting
a greater awareness and understanding of
the geological sciences through technical
presentations, field trips and educational
outreach to schools. They plan to have
eight presentations per year, as well as
field trips in the late spring through early
fall. Presentations are held at Deschutes
Brewery Tap Room (upstairs), 1044 NW
Bond Street in Bend. Join them at 6:00 PM
for food/beverages and presentation at
7:00 PM.
COGS held its inaugural presentation on
March 27 with Bart Wills, U.S. Forest
Service, speaking on "Geothermal
Exploration at Newberry Volcano." The
next presentation will be on April 24th
with Adam Kent, Oregon State University,
speaking on "Mount Hood: Confessions of
an interesting Boring Volcano."
Bob Jensen will lead COGS's inaugural
field trip in April exploring the geology of
the upper and lower loop trails in Riley
Ranch Nature Reserve. This trip will allow
a look into the Deschutes River channel
where over five million years of Central
Oregon’s geologic past are exposed. The
wide variety of volcanic and erosional
features within the Riley Ranch Nature
Reserve makes it one of the most
geologically interesting park in the Bend
Park & Recreation District system.
Keep abreast of their upcoming plans via
their website CoGeoSoc.org.
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Helicopter Tour of Mt. St.
Helens August 18th, 2017
10:00a.m., $269/per person

The 1980 eruption of Mt. St. Helens in
Washington was the worst US volcanic
disaster in recorded history.
Once again, Sheila Alfsen will host a tour
by helicopter of Mt. St. Helens and the
surrounding devastation area. This year
the tour is planned for Aug. 18, 2018.
The trip will be conducted at the North
Fork Survivors Gift shop, located at 9745
Spirit Lake Hwy, Toutle, WA, 98649.
(360-274-6789). Helicopters are flown by
Hillsboro Aviation. The price includes a
presentation in the gift shop theater of
the 1980 eruption and its aftermath, and
a 40-minute flight over the devastated
area and close up to the crater where
you can see the effects on the
landscape.
Additionally, Nathan Reynolds, Ethnoecologist and Habitat Program Manager
for the Cowlitz Indian Tribe, will be
giving a presentation about the federal
designation of Lawetlat’la/Mt. St. Helens
as a Traditional Cultural Property of the
Cowlitz Tribe and Yakima Nation.
Pricing depends on a sign-up of a quota
of 16 participants, so please advise us of
your intent if interested as soon as
possible.
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Newberry Tuffs
June 15, 2018, 7:30 to 9:00 pm
A New Look at “Old” Tuffs at Newberry Volcano:
Evaluating the Influence of Cascadia Subduction and the
High Lava Plains on Magmatism at a Geologic Crossroads
in Central Oregon.
Speaker
Jeffrey
Templeton
is
a
Professor of Geology
at Western Oregon
University, where he
has taught for over
23 years. He earned
his Ph.D. in Geology
from Oregon State
University in 1998.
He teaches a diverse
array of courses at WOU ranging from introductory Earth
System Science and Physical Geology courses to upper
division courses in Petrology, Volcanology, and Structural
Geology. His research interests include igneous petrology,
volcanology, and undergraduate geoscience education.
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Retired, age 65 or older, with time on your
hands? Learn some geology —or anything
else!
by GSOC Past President, Bo Nonn
Why not audit a class at PSU? It's free, practically, and you
get to hear the same great professors who've addressed
our Friday night meetings. I've been auditing mostly
geology since I retired, over 30 to date, from entry-level to
heavy-duty senior/graduate level. You can arrange with
the instructor on how deeply you want to get involved,
from just sitting in on the lectures all the way to labs,
quizzes, term papers and exams.
If you're interested, here's what to do:
1. First time auditors must apply to be an auditor and
pay a one-time registration fee of $25. The Senior
Adult Learning Center (SALC) office accepts only
check or money order for the one- time application
fee.
2. Log on to pdx.edu. Click on Quick Menu and then
Find a Class. Theoretically any class can be audited
if there's room and if the teacher agrees.
3. Pick up an SALC registration form at the Senior
Adult Learning Centers office on the PSU campus.
4. Fill in the classes of your choice, up to 8 credits.
5. On the first meeting day of your selected class, go
up to the teacher after the class to get a signature.
6. When you have all the signatures, turn in the
registration form and in a few days you'll have a
pseudo-student number and access to online class
materials.
If you want to start slowly, look into one of the G200 1 to
3-day field trip classes.
Feel free to e-mail Bo at bononn14@Q.com and if you'd
like a second opinion, check with Marty Muncie — she's
been doing them all along!
Senior Adult Learning Center
Room 470, Urban Center Building, 506 SW Mill Street
Phone: 503-725-4739
E-mail: salc@pdx.edu

WELCOME NEW MEMBERS!
Garret Romaine
John and Catherine Thompson
Jake Turner
Larry Kotan
Chris Bennett
Janet Johnson
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The Geological Society of the Oregon Country (GSOC) is
a non-profit organization based in Portland, Oregon. The
society is dedicated to the study of geology in the Pacific
northwest and is open to persons with all levels of
education and professional backgrounds. GSOC was
formed in 1935.
In addition to Friday Night Lectures, GSOC offers field
trips. Schedules vary year to year for the field trips. You
must be a GSOC member or guest of a member to attend
most GSOC field trips.
Schedules for all GSOC events are available on the GSOC
website, www.gsoc.org. Online payment is also available
for most activities and membership.

GSOC also maintains a library at Rm. 69, Cramer Hall,
Portland State University. Open 7:00 p.m. prior to
meetings.
THE GEOLOGICAL NEWSLETTER (ISSN 0270 5451) is
published bimonthly and mailed to members only at
their request. Subscriptions are 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

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__________________________________________________________________________
New member

Renewing member

(circle one)

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

