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Chapter Presidents

In July of 2005 the U.S. Senate Subcommittee on National Parks
conducted a hearing on the Ice Age Floods National Geologic Trail. I

testified on behalf of the legislation that was eventually passed by the
Senate. One of the subcommittee members asked me what would happen

if Congress did not authorize the trail. My response was, “The floods would
be interpreted with or without the National Park Service. Including the Park

Service as a coordinating agent, however, would ensure that a unified and
coherent story would be told throughout the four-state floods region.”

As we see the 2008 elections on the horizon and the close of the 110th Congress
close behind, I can’t help but reflect on that exchange in the Senate hearing room.

Over the past year and a half a Senate bottleneck was created, circumvented, and
then created again for many interior department bills, including ours. There is

still a slim chance that the Senate may pass the package which includes S.268 this
autumn, but that prospect seems distant. If Senate passage does occur this year,
there is a chance that the House will pass the entire package as it comes out of the
Senate. That is my hope.

We will persevere. I’ve been assured that, if passage doesn’t happen in 2008, the
trail bills will be reintroduced in the 111th Congress next year. It is not unusual to
introduce legislation such as ours several times before successful passage.

Now, back to that reflection. Interpretive efforts are indeed underway locally. IAFI
chapters have partnered with various local groups to erect interpretive signs. The
Lower Columbia Chapter’s Willamette Erratic interpretive project will be dedicated
in West Linn, Oregon in August. One of the biggest projects is just completing phase
one this summer. The Washington State Parks Department (WSP) is in the final stages
of installing interpretive panels in seven of the twenty-four state parks in Washington’s
portion of the floods region. Each of those parks’ staffs has been provided with Ice
Age Floods Interpreter Manuals, which outline educational programs for park visitors.
Phase two of the project is beginning the planning process for the renovation of
the Dry Falls Interpretive Center and for providing radio broadcasts of the floods
story for visitors to the Dry Falls/Grand Coulee area. The WSP efforts are part of
the preparation for the 100th birthday celebration of the Parks Department that
will take place in 2013.
WSP has also commissioned KXLY-TV of Spokane to produce a promotional
CD in celebration of the sign installation in the seven state parks. In June and

July the production crew interviewed Ice Age Floods Institute members, Parks
Department personnel and park visitors at Ginkgo Petrified Forest, Palouse

Falls and Sacajawea State Parks. See the photos on page 10.

--- Gary Kleinknecht



For many years I avoided controversial issues because I knew
people were not easily swayed from their beliefs, even when
the proof lay before them. Then I became involved in one of
the most controversial and heated issues ever: The study of
cacti.

A strange part of human nature is to create organization from
chaos. Even with cacti. I began asking why there were hybrids
scattered over Canada and the Pacific Northwest with no sign
of their parent species. Why do we see Opuntia erinacea var.
columbiana and what happened to its family ties? Even the
Pediocactus nigrispinus, which has obviously evolved from
Pediocactus simpsonii, its widely scattered cousin, raises the
question. Why should these cacti become separate species?
Why not variants?

In this article, I express my views of a debatable subject. I do
believe that my hours in the field studying these cacti qualify
me to give an opinion. Not everyone will agree but, on a topic
that currently has no proof, no one should make their stand
in concrete.

Three cacti live in Washington. Two are endemic to
Washington State. My studies have led me to believe that the
odds of the cacti existing in any number, if at all, before
15,000 years ago is quite unlikely. The geological information
below brings me to this conclusion.

One hundred fifty million years ago Spokane was the west
coast of Washington State. Part of what was to become the
rest of Washington floated in the Pacific Ocean, a tropical
island on a collision course with the main continent. This
island and other scraps of old Pangea combined to make
Washington.Seventeen million years ago the massive
outpouring of basalt lava began from the area where
Washington, Oregon, and Idaho meet.  The flood basalts left
giant rocky table top in eastern Washington. 

Seven million years ago the Cascade Mountain Range was
pushing up, dividing the state into East and West. This formed
a rain shadow that slowly turned the eastern two-thirds of
the state into the semiarid place it is today. Two million years
ago the Ice Age began: Glaciers covered most of Western
Washington including the San Juan Islands and Canada. In
Eastern Washington the Okanogan and Republic areas were
under a mile of ice. Ice crept as far south as Chelan. There
were, of course, times when the ice retreated to the north for
extended periods. During this period the weather was dryer
than it had been in the past since a majority of the water was
entrapped by the glaciers. Most likely it was during this
transition from a warm, humid climate to cool, dry climate
that cacti evolved.

Fifteen thousand years ago the Ice Age and its massive glaciers
began their final retreat. This set the stage for the greatest
geological event to strike Washington State: the Ice AgeFloods.
The floods would begin as a glacial lake (on average about
500 cubic miles of water) originating in Montana. As glaciers
moved across the Clark Fork River they dammed it. When
the ice dam could no longer withstand the pressure of the

water behind it, it would burst. This would release 9 cubic
miles of water per hour. This water would be moving at close
to 40 miles per hour, and up to 2.000 feet high. No one knows
for sure how often this happened but the general consensus
is close to 40 or 50 times. These floods washed across Eastern
Washington, eroding everything in their path, depositing
sand and gravel 1,000 feet or more above the current river
levels, and replacing a lot of basalt with these depositions.

Today, the eastern two thirds of Washington are called the
‘Channeled Scablands’, and these lands provide excellent
habitat for a few cacti. Opuntia hybrids range well into British
Columbia: Following their habitat has taken me as far north
as Spence's Bridge along the Thompson River. These hybrids
are quite distinguishable from others because they are small
and delicate. They have spread across the Canadian/U.S.
border with a few nice swarms at the border outside of
Nighthawk. They grow in scattered groups through the
Okanogan and follow the Columbia River as far south as
Wenatchee. In the San Juan Islands, Terry Dominico
conducted a four-year study on the pure form of Opuntia
fragilis there.

Why are the San Juan Island cacti pure? And why, here in
Eastern Washington, are they completely hybridized? Terry
Dominico's theory is that Eastern Washington Indians used
0puntia fragilis as a trading commodity with the coastal
Indians and the coastal Indians possibly acquired enough
0puntia fragilis to begin cultivating it on their own. Here
they avoided contaminating the pure island forms with the
hybrids that began to take over. This would have occurred
about 10,000 years ago.

I have wondered whether a pure form of 0puntia fragilis
came from the mid-plains states quite recently as opposed
to the thousands of years that are usually suggested. Indians
could have transported them well after the Ice Age receded.
This late-arriving 0puntia fragilis might then have very little,
if any, connection with our Opuntia hybrids. The locations
of 0puntia fragilis is usually connected to Indian
encampments, so I speculate the pure 0puntia fragilis now
known in Washington (and possibly in Canada) was most
likely introduced by natives within the last four to six hundred
years.

If this is true, then our hybrids were not derived from 'local'
Opuntia fragilis but transplanted themselves from another
unknown location. Opuntia hybrids have been confused with
Opuntia fragilis, Opuntia erinacea or Opuntia polyacantha.
It has been considered a strange form of Tephrocactus and
a new species of Opuntia. This can all be derived from one
colony of cacti, as variability within the group is almost
limitless. It is very likely an Opuntia fragilis hybrid of some
type.

This has created a situation that, due to our desire for
conformity, taxes us. The flowers, spines, and pads are all
unhampered by any set rules. Flowers are yellow with an

--- Continued on page 3

Cacti of Washington State --
 A History
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--- Continued from page 2

occasional double petal, making them quite reminiscent of
roses. The pads are dark green with red- to bone-colored
spines. These spines are not as long as the Opuntia erinacea
var. columbiana but they are barbed. An occasional tuberous
root growth can also be found but has no apparent
consistency—it is simply one of many variations in this cactus.
Opuntias easily interbreed, so the theory is that, after sexual
hybridization, the cacti colonized vast areas asexually. This
was an evolutionary device to speed up reproduction in those
cool, short summers located at the toe of a glacier. As the
hybrids adapted to living in this zone, they followed the
retreating glaciers north. These hybrids never reverted to
sexual reproduction; even today seeds are very rarely
produced even though flowers are prolific.

If there were pure forms of Opuntia surviving in small
scattered patches when the glaciers of the last Ice Age receded,
they would have to compete with the better-equipped hybrids.
These hybrid Opuntias grow in low tight mats that effectively
choke out any plants that are in their path. Only a few
determined blades of grass and an occasional sagebrush
grows beside these hybrids. And if hybrids established
themselves close to their pure parents it would only be a
matter of time before the offspring choked their parents. And
with the hybrids' ability to survive in wet ground and in
running water, they had a direct advantage over pure forms
of Opuntia in the wet ground of glacial drainages. Possibly,
in other areas the pure Opuntias effectively committed suicide
by hybridizing themselves out of existence.

Today Opuntia hybrids are found all along the Columbia
River and surrounding hills. Each swarm is different from
the one down the road, yet is still the same – which is difficult
to fathom unless you see them. Some have graced the sides
of golf courses, others have settled under power poles into
an acre-large mass. That acre patch is one of the most
spectacular masses I’ve seen and in mid-June displays yellow
(and the occasional pink) flowers.

To me the conclusion is simple: We only have hybrid Opuntias
and not the pure parent forms because the hybrids adapted
to the climate. They grew in wet, acidic, areas where most
cacti languish, and evolved to become the preference of the
post Ice Age period.

The other Opuntia indigenous to Washington is Opuntia
erinacea var. columbiana. This species is quite different than
its relative, the hybrid. Where the hybrids are more adapted

to the acidic wetter areas, the Opuntia erinacea var.
columbiana prefers the calciferous basalts and their clay
based soils.

Opuntia erinacea var. columbiana has light green pads that
are plump and ovate in the spring when water is plentiful.
Later in the season they shrivel and their prosperous look
gives way to a more withered look. Often, due to the long
white spines shining in the sun, Opuntia erinacea var.
columbiana looks as if it is covered in spider webs. Yellow
flowers adorn the cactus in mid-June. Much like its hybrid
relative, Opuntia erinacea var. columbiana does not produce
seed. It does not have the barbed spines of the hybrid or the
fragile joints that dislodge and attach at the slightest touch.
Nonetheless, the Opuntia erinacea var. columbiana pads are
found scattered along elk and deer trails, a reminder of how
well asexual reproduction does work. We’ve heard the term
'use it or lose it' many times. I hope this does not apply to
the flowers of the non-seed producing Opuntias, as they are
quite beautiful even though their reproductive purpose has
been removed.

The big questions about Opuntia erinacea var. columbiana
center around where and why they originated. Some people
believe these are another Opuntia hybrid, a cross between
Opuntia polyacantha and Opuntia fragilis. I disagree. Opuntia
erinacea var. columbiana is very distinct from the typical
Opuntia hybrids, it grows in a different habitat, and the
hybrids have a far wider distribution area.

Opuntia erinacea var. columbiana has been confused with
Opuntia polyacantha in many books which had led to
confusion in the field. Lyman Benson correctly describes
them in Cacti of the United States and Canada. I have no
doubt that they freely hybridize with other Opuntias that
may intrude into their habitat, but in most regions they
remain a distinct species. One of the many mysteries
surrounding the Opuntias of Washington is how they relocated
after the Ice AgeFloods that scoured Eastern Washington
10,000 years ago. The hybrids along the Columbia River and
the Opuntia erinacea var. columbiana in areas such as Dutch
Henry Draw and the Yakima River were destroyed when
these floods rushed trough. There were periods between
floods of 40-70 years, giving the cacti time to repopulate but
from where? My guess is that higher areas were not affected
by the water and, after the deluge, deer, mountain goats,
coyotes and more carried pads down to the draws and rivers
as they came looking for water.

Both forms of Opuntia and Pediocactus nigrispinus are
exposed to the hazards of fast hot grass fires that race across
the land. I have never found severe fire damage on either
Opuntias or Pediocactus nigrispinus--the fires cross over
cactus so fast that their tough epidermis not affected. The
spines are sometimes burned but that does not harm the
plant. Meanwhile burned habitat stripped of competing
grasses may help the cactus expand its range.

The great lava flows that covered Eastern Washington created
a unique habitat that issued in the evolution of Pediocactus
nigrispinus. The basalts erode very slowly and, on the basalt
flats, time seems to have stopped. In this stable environment
the slow growing Pediocactus nigrispinus lives, flowers,
produces seed and dies. It is very possible that Pediocactus
nigrispinus was well established in all of the basalt hills and
cliffs long before the Ice AgeFloods. Generally the Pedios and
the glacial paths did not cross, so Pedios were probably not
directly affected by the sheets of ice.

--- Continued on page 4
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T-SHIRTS AND HATS ARE
AT THE STORE !

--- Continued from page 2

The Ice AgeFloods, on the other hand, did have a great effect
on Pediocacti. The walls of rushing water washed away many
plants. And where the water slowed and dropped its load of
debris, sand and gravel would have been deposited over the
basalts, The sand covered hills have the same flora as the
Pediocacti habitat but sand is too unstable and does not
contain the necessary nutrients to support the Pedios. Now
Pediocacti are in scattered groups found at the 1,000- to
4200-foot elevations.

Pediocactus nigrispinus grows at a rate of about half an inch
a year. At this rate low habitats with shifting sand would
never allow the roots to become established. Higher, thinner
basalt layers, however, are an excellent medium for cacti--
the main tuberous root of Pediocactus nigrispinus can forge
its way into rock cracks. The finer roots near the surface
absorb moisture and nutrients in the thin layer of lithosoil.

Climate is another challenge for Pediocactus nigrispinus.
These plants grow in the harshest environment of any of the
Pediocacti. At the upper level of their range, they survive
winter temperatures of -20 F and wind chill indexes below
-40 F. Summer dishes out 100-degree days. Rain is sporadic
(9 to 12 inches per year) with March, April, May and October
producing the most precipitation. Flowers begin opening in
April. Most are magenta, but some are pale pink and a few
are peach. A month after they flower, the seeds are mature.
The pods split and the seed falls to the ground. Most become
food for insects and rodents; a few do survive to continue
the cycle.

These, then, are the cacti of Washington State, and while all
three have been confused with other species, I hope this story
clarifies which cacti really do inhabit the state and how special
they are. In closing let me again clarify that much of what I
have stated is speculation and could be deliciously right or
wildly wrong. Today, through DNA testing, we do have the
means of proving beyond a doubt where our cacti originated.
This will, in the near future, set the family tree of cacti in
concrete.
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GREAT NEW COLORS AND STYLES!

All shirts are 100% cotton. They look great and showcase
the new logo!

Classic style in ice grey with a full front logo is available
in S, M, L, XL & XXL for $20.00.

A lighter ash with a full front logo is available in 3XL for
$22.00.

Classic style in salmon with a small left side logo is
available in S, M, L, XL and XXL for $20.00.

Our new Polo Shirt (a knit shirt with a collar and buttons)
is also being introduced! It is a great alternative to a T-
shirt. White with a small left front logo is available in S,
M, L, and XL for $25.00. XXL is $27.00 (sorry, no 3XL
is available).

And especially for the ladies, a women’s style T-shirt
(slight scoop neck rather than a crew neck and shorter
sleeves) in salmon with a full front logo. Sizes available
are S, M, L, XL, and XXL for $20.00.

WE HAVE HATS! The new logo is embroidered; each
wave in a different shade of blue. This quality 100%
cotton washed twill bill cap has a Velcro closure, and
contrasting piping around the bill. Available in chrome
(gray), driftwood and red. Due to size restraints the
states are not included on the logo. All hats are $14.00.

Get your order form at www.iafi.org and order yours
today!

Look for the store at the Annual Meeting
and Field Trip in Polson, MT, September
26 & 27.



Cheney-Spokane Chapter - Spokane, WA
 Chapter President:  Dave Daugharty

davemary@centurytel.net • (509) 235-4513

The Cheney-Spokane Chapter has been planning activities
for the coming year, updating the Chapter Bylaws, and drafting
a Five Year Plan. Upcoming events include a “Geology on
Bikes-Rock Lake Trail” scheduled for September 21 and a
lecture on “Geologic Evolution of the Columbia River System-
How Flood Basalts, Tectonics, and the Missoula Floods
Shaped the Rivers of the Pacific Northwest” presented by Dr.
Steve Reidel, Research Professor of Geology at Washington
State University, scheduled for October 2 at Eastern
Washington University.   
 
Tom Davis, a Cheney-Spokane Chapter Board member, has
been advertising Ice Age Floods using magnetic signs on the
sides of his ’49 Ford at various events in the Cheney-Spokane
area.  His car (see photo below) draws interested individuals
to Davis who is given the opportunity to discuss Ice Age
Floods.
                                                                  -- Melanie Bell

Coeur Du Deluge Chapter - Sandpoint, ID
Chapter President: Sylvie White

sylvie@sandpoint.net • (208) 265-8883

The Coeur du Deluge (Heart of the Floods) chapter of the
IAFI hosted a field trip at the end of June to locations in the
Clark Fork-Hope area, with the purpose of finding suitable
sites to place IAF-related geocaches.  The field trip traveled
by carpool and had 18 attendees; leaders were Mark Pullen
and Mark Heisel.  Our first stop was the interpretive display
at the Cabinet Gorge Dam overlook, along highway 200 in
Montana. The overlook was deemed a suitable location for
a “virtual cache”, a type of geocache where no physical cache
is placed.  Instead, geocache-seekers prove that they were at

the location by reporting back information that can only be
obtained by being on-site. 

Our next several stops were further off the beaten path along
the south side of the Clark Fork River.  The interpretation of
features by our trip leaders gave participants fascinating
insights into the events that occurred in the region.  Features
included the tilted gravel beds at the Dry Creek Gravel Pit,
indicating that a lobe of the glacier extended eastward toward
Thompson Falls, Montana, and the glacial striations at Castle
Rock.  An interesting and unexpected bit of information was
revealed at the Castle Rock site by Bonner County Historical
Museum Curator Ann Ferguson.  The agricultural fields across
the road from Castle Rock historically had giant ripples in
them until they were leveled in order to grow potatoes.
Though no longer plainly visible, it is still possible to detect
the relic formations once you know to look for them. 

Participants discussed the merits of each site for the placement
and type of geocache, and ultimately concluded that an easily
accessible site along Highway 200 near Hope would be a
good location for the initial pilot geocache.  The other sites
visited on the field trip could eventually be developed into
geocaches once more experience is gained from the pilot site. 
Chapter President Sylvie White and member Ann Ferguson
scouted out the precise location and collected the GPS data
for the pilot geocache, post-field trip.  The geocache is being
developed is expected to be in place by the time this newsletter
is published.  

The final stop on the field trip was a visit to Clouds Ledge
Conservation Trust in Hope where attendees were treated to
a tour of the site, great views of Lake Pend Oreille, and very
visible glacial striations.  The day concluded with a picnic
lunch and the chapter’s summer meeting.

Columbia Gorge Chapter - The Dalles, OR
Chapter President: Terry Hurd

iceagefloods@yahoo.com • (509) 493-4288

In May, Steve Carlson, geology instructor at Portland State
University was our guest speaker.  His topic, “The Volcanoes
of Lewis and Clark”, was most interesting.
 
In July we had our 2nd annual field trip. Twenty-two of us
joined “Friends of the Gorge” tour guide Jim Denton, and
geologist Bob Detar. We learned much about the geologic
history of the gorge from Hood River to the Sandy River,
traveling on both Washington State Route 14 and the historic
Columbia River Highway .

-- Terry Hurd
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Glacial Lake Missoula Chapter - Missoula, MT
Chapter President: Norm Smyers

normsmyers@aol.com • (406) 543-9775

Late Spring and Summer chapter activity has not just been
limited to the planning associated with the upcoming national
Fall meeting and field trip; in terms of the latter, a reminder
that both the meeting and field trip will be based in and out
of Polson, Montana. But in terms of other chapter activity,
Roger Bergmeier did some artful framing; Jim Shelden
assisted the Montana Natural History Center with some
advanced tour planning; and Norm Smyers and Larry
Lambert, participated in providing a State tourism consultant
and a writer associated with the national news media with
a lot of information exposure to the Glacial Lake Missoula
and Ice Age Floods stories.

Handyman Roger Bergmeier did an artful framing of two
copies of the “Forest Service Floods Map,” one for the exhibit
hall of our Missoula partner the Montana Natural History
Center and the other for our close commercial sponsor the
Lake Missoula Cellars winery. A pamphlet box is also in the
works for the latter location, which frequently features Friday
evening entertainment mixed with wine tasting. Many thanks
go to proprietor Doug Wagner for allowing us space, in this
much visited venue, for displaying the Floods Map and
distributing the Institute’s information pamphlet.

Jim Shelden assisted Jessie Sherburne, Community Program
Coordinator at the Montana Natural History Center, in
developing an Elderhostel offering that features Glacial Lake
Missoula, Idaho ice-dam, and flood features in western
Montana, Northern Idaho, and extreme northeastern
Washington. Jessie hopes that this Elderhostel field trip will
be available next summer.

Finally, for four days in early July, Norm Smyers and Larry
Lambert shuttled Angela Brown, a travel-writer from Kent,
WA and associated with the New York Times media
organization, around and above the terrain once occupied
by Glacial Lake Missoula in western Montana. That intense
exposure began with a evening dinner at Lake Missoula
Cellars and ended with a three-hour plane ride over the
Missoula-Bitterroot Valleys, the Mission Valley and western
face of the Mission Range, the southern end of the Flathead
Valley and Polson, Montana, the Thompson Falls, Montana

area just “up-stream” from the Idaho ice-dam; and then back

to the airstrip following the Clark Fork River east along the

Interstate 90 corridor. Angela said to look for her stories in

future New York Times articles and on the About.com website.

-- Norm Smyers

Lake Lewis Chapter - Tri-Cities, WA
Chapter President: George Last

 george.last@pnl.gov • (509) 946-8050

The Lake Lewis Chapter had a pretty quiet Summer, with

just one regular chapter meeting (held in May), and a short

evening hike (in lieu of our regular July meeting). Our May

meeting featured Patrick Cabbage and Owen Anfinson, who

presented “Provenance and Pathways of Ice Age Floods”,

about their research using detrital zircon geochronology. Our

July evening hike was along the Yakima Bluffs, just west of

Richland, Washington. We were joined by members of the

Fun, Fit, and Over Fifty Club, the Open-Space Coalition, the

Native Plant Society, and the Audubon Society.

Our public outreach activities included co-leading a number

of hikes included one that I co-led with the Native Plant

Society through Frenchman Coulee, and another co-led by

Bruce Bjornstad through the Lower Grand Coulee with the

Cheney-Spokane Chapter. We also participated in a number

of community events: Byron Gessel set up an IAFI Display

for IT (InformationTechnology) Day, and Carma Kimball

organized an IAFI exhibit for the “Go Play Outside” Exhibition

in Kennewick, WA. Our members also made a number of

presentations to local schools and community organizations.

Work also progressed on many of our special Team Battelle

projects. We prepared draft displays for the Ice Harbor Visitor

Center, revised and updated our Lake Lewis Chapter brochure,

and completed a revised draft of the tour map of Ice Age

Flood Features near Richland, Washington. We also

completed the final geology display panels for the information

kiosk at Badger Mountain in Richland, Washington and

initiated plans to mark the maximum Lake Lewis level with

engraved granitic boulders (representing erratics) that would

be placed along the Badger Mountain trails.

-- George Last
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Reminder

See www.iafi.org for dates and information about upcoming IAFI Events

Puget Lobe Chapter - Seattle, WA
Chapter President: Mark Sundquist

wonderseeker@aol.com

The first annual field trip of the Puget Lobe chapter on July
12 was extremely informative. We first gathered in a meeting
room at the Black Lake Bible Camp on scenic Black Lake
south of Olympia. Tim Walsh, Chief Geologist, Geologic
Hazards Section for the  Washington Division of Geology
and Earth Resources of the Department of Natural Resources
began the days events by giving a presentation on the
geomorphology of the South Sound Prairies. Tim also included
some background information on the glaciation of the Puget
Lowland accompanied by some stunning LIDAR images. The
group then continued on to the Mima Mounds Preserve
where Barry Goldstein, Professor of Geology at the University
of Puget Sound gave a field presentation on the Carbon River
outburst flood. The blockage of the Carbon River by the
Vashon Stade Puget Ice Lobe northwest of Mount Rainier
created Glacial Lake Carbon. As the ice retreated a
catastrophic flood was released. An andesite rich debris flow
extended southwest along the general trend of the Ohop
Creek and Tanwax Valley, then westward all the way to the
Mima Mounds Preserve area.

Our next stop was the DNR gravel pit south of the Mima
Mounds Preserve where the DNR recently had a backhoe
expose a nice fresh cross-section of a Mima Mound. Our final
stop was Thurston County Park's Glacial Heritage Preserve,
a section of mounded prairie that is larger than the Mima
Mounds Preserve. Carri Marschner of the Nature Conservancy
spoke on the botany and ethnoecology of the mounded
prairies. The prairies have a unique ecosystem that developed
during the warmer, dryer early Holocene, then was
maintained for thousands of years by controlled periodic
burning by Native Americans. The upper layer of a Mima
Mound is thus a black layer that is rich in fine charcoal, the
result of many centuries of burning. The post-formation
history of the Mima Mounds is as interesting as the mystery
surrounding the actual formation of the mounds. Despite
being a mounded prairie, the Glacial Heritage Preserve has
a topography that is quite different than the nearby Mima
Mounds Preserve. The Glacial Heritage Preserve has more
irregular mounds, numerous depressions, and a surface
covered with large cobbles representing a variety of rock
types. We enjoyed a lively discussion comparing the two
preserves. The information we all received on the field trip
gave us many issues to ponder and it was a very fruitful
outing.

Our next meeting is September 8 at the South County Senior
Center on the waterfront in downtown Edmonds.

-- Mark Sundquist

Wenatchee Valley Erratics Chapter - Wenatchee,
WA

Chapter President: Brent Cunderla
wenvalerratics@yahoo.com • (509) 665-2100

June was another VERY interesting meeting with Terry Tolan,
Senior Hydrogeologist at GSI Water Solutions presenting
"The Columbia River vs 16 Million Years of Volcanism and
Tectonism - a brief overview of the geologic evolution of the
Columbia River system."  For those of us actually on the
Columbia River, it was fascinating to see where it has been
in addition to where it is now, and why.  Everyone was
enthralled, and our own Wilf Woods wrote another great
article about it in the Wenatchee World.  Its always amazing
to me what he remembers from our programs without taking
any notes!  In July, our own Brent Cunderla, Ken Lacy and
John Whitecar joined Drs. Robert Young and John Shaw
from Canada to explore the Sanpoil River Valley, much of
the same area Brent and Brian Atwater introduced us to
during our May field trip. only this time, they went by boat. 
Dr. Young has been a speaker for us in the past, and he and
Dr. Shaw are pursuing some interesting interpretations of
this area. 

Our August program, presented by the FOOLS (Friends of
the Okanagan Lobe - John Whitecar, Don Hruska, Gary
Munsinger, and Jack Holden - who unfortunately wasn't able
to join us that night) showed what people with curious minds
can find that professionals who have been looking for years
haven't noticed. (Please see the previous newsletter for
the complete article  "FOOLS Rush In...Geological & Glacial
Status Report on the Okanogan")  Elections were also held
and most of last year's officers were re-elected for this year,
including President Brent Cunderla, Vice-President Susan
Lacy, Secretary Mike Hammer, Treasurer Dan Smith,
Directors-at-large Karen Atkerson and new to the board, Dr.
Ralph Dawes.   August 16 was our annual picnic/potluck at
the Lacy residence in Trinidad.  It is always a fun afternoon,
talking about geology, enjoying great food, while overlooking
the West Bar Ripples.  

-- Susan Lacy
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The Earth Sciences and
especially the Ice Age Floods
Institute has lost one of its
oldest and most productive
members. Dale along with
others began a series of
meetings in Spokane during
the  ear ly  1990s that
ult imately  led to the
formation of the non-profit
Ice Age Floods Institute.
This in turn led to the
National Park Service study
and recommendation that
an Ice Age Floods National
G e o l o g i c  T r a i l  b e
established.

Dale was born, raised, and
spent most of his 78 years living on the basalt plateau of
eastern Washington. He taught Geography for 33 years at
Eastern Washington University and conducted a strong
research effort along with Gene Kiver in the Channeled
Scabland and in the glaciated mountains in northeastern
Washington. Dale was well versed in the basalt stratigraphy
beneath his feet and was especially intrigued by the landform
and sediment record on its surface produced by the Missoula
Floods.

Dale and his longtime colleague Gene Kiver have authored
or co-authored dozens of professional articles, abstracts, and
consulting reports, mostly on the Missoula Floods. Over 190
1:24,000 scale quadrangles covering over 9,000 square miles
were mapped for the State of Washington, U.S. Bureau of
Reclamation, and U.S. Geological Survey during their long-
time study of the flood and glacial history of eastern
Washington.

Dale has influenced generations of Geography and Geology
students and has tirelessly led hundreds of field trips to areas
impacted by the Missoula Floods. His many presentations
to the general public for nearly 40 years have helped to arouse
awareness, concern, and support for establishing an Ice Age
Floods National Geologic Trail. Field mapping with Gene
Kiver helped lead to the recognition of a northern flood path
from the Lake Pend Oreille area westward to the present
location of Newport Washington and southward into the
Deer Park Basin and into the Spokane River valley. He is also
one of the original discoverers of conclusive evidence of
multiple floods on the Columbia Plateau while mapping in
the Latah (Hangman) Creek area near Spokane and in the
Lake Roosevelt area behind Grand Coulee Dam.

The results of his mapping have been extensively used in the
production of the northeast section of the Geologic Map of
Washington. Groundwater studies and engineering solutions
to erosion problems, especially in the Spokane and Columbia
River Valleys, have greatly benefited society. His pioneer
work on the mysterious Odessa Craters has led to wider
recognition that structural features in the bedrock significantly
affect the character of the landforms produced during a
Missoula Flood.

Dale passed away quietly on July 3, 2008 in Spokane with
one of his three sons at his side. A special, permanent
collection of his and other researchers’ field notes, maps,
photographs, guidebooks, and other information relating to
the Ice Age Floods is being set up in Kennedy Library on the
Eastern Washington University campus. This permanent Ice
Age Floods Institute depository will archive copies of
guidebooks and other important publications and information
that is now widely dispersed. A central location for Ice Age
Flood materials will be helpful to researchers and others.

-- Gene Kiver
July 5, 2008

In Memory of
Dale F. Stradling

When it comes to the Grand Coulee and Drumheller Channels, IAFI has a partner. That partner is the Coulee Corridor

National Scenic Byway organization. The byway runs from Othello to Omak on State Highways 17 and 155. They will soon

have information signs at each end of the byway. There is already a new information sign at the Lenore Caves parking lot.

Information and a map of geological features on the byway is available from the group’s office in Coulee City, WA. The write-

ups for this map were done by Mark Amara who is a co-author of Geologic Road Trips in Grant County, Washington. The

group asks a $2.00 donation for the maps so they can have more printed. The group also has a Web Site that is in development.

The address is www.couleecorridor.info.

-- Jim Pritchard

We have a Partner
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The 2008 IAFI Annual
Meeting and Field Trip

The Glacial Lake Missoula Chapter (GLM) of the Ice
Age Floods Institute (IAFI) will be the host of the 2008
IAFI Annual Meeting and Field Trip on September 26
and 27. Both the meeting and field trip will be based
out of the Kwa Taq Nuk Resort at Polson, Montana, a
location on the southwestern shore of beautiful Flathead
Lake.

On Friday afternoon, the semi-annual meeting of the
IAFI Board is open to all interested IAFI members and
non-members alike. On Friday evening, activities will
include several opportunities to take in the culture and
history of the Salish and Kootenai Indian peoples (the
owners and operators of the Resort) as well as other
cultural amenities of western Montana. The short,
official annual meeting for election of Directors will
also take place.

The Saturday field trip will examine the geologic
landforms and sedimentary deposits left behind by the
glaciers that occupied the Rocky Mountain Trench
portion of the Cordilleran Ice Sheet and by the massive
and deep Glacial Lake Missoula that frequently covered
the same terrain—if you will, what appears to have been
a back and forth dance between ice and water.

The Saturday field trip should prove to be an
unforgettable trip where one can hardly be but awed
by both the geologic setting and the natural beauty of
the area. The field-trip route will encircle Flathead Lake
(considered by some to be a remnant of Glacial Lake
Missoula) and include stops at many points of both
geologic and cultural interest within Mission and
Flathead Valleys. The cost of the field trip to IAFI
members is $60 and $80 for non-members. That cost
includes tour bus seating, snacks and lunch. The tour

begins and ends at the Resort and departure is scheduled
for 9 AM MDT. Return to the Resort should be no later
than 6 PM. The tour lunch will be prepared by the staff
at the nearby Confederated Salish and Kootenai College
and will offer a unique opportunity to sample favored
Native foods.

Two 47-passenger tour-busses have been reserved for
the field trip. To save on fuel and transportation costs
Missoula residents may elect to board the Tucker
Transportation bus in the Target store parking lot at
7:30 AM; and Kalispell area residents can board the
Rocky Mountain Transportation bus in Costco
Warehouse parking lot, also at 7:30 AM. Missoula
residents wishing to do so should park in that portion
of the North Gate Shopping Center parking lot west of
the Target store entrance and nearest to Reserve Street.
Kalispell residents boarding the bus at Costco should
use the parking lot area east of the store’s entrance and
nearest to US Highway 93.

Trip reservations need to be received no later than
September 17. Again, bus seating is limited to 94 seats;
therefore, preference will be given in the order that
applications are received. A standby list will be
maintained and any seat relinquished will be offered
in the order that the application was received.

Field trip registration materials can be found on the Ice
A g e  F l o o d s  I n s t i t u t e ’ s  w e b s i t e  a t
www.iafi.org/events.html and at the end of the online
version of this newsletter. For additional questions
regarding the field trip, Chapter President Norm Smyers
c a n  b e  r e a c h e d  a t  4 0 6 - 5 4 3 - 9 7 7 5  o r
normsmyers@aol.com.

September 27, 2008

Evidence of Glaciers and Glacial Lake Missoula
in the Flathead and Mission Valleys

Learn the glacial history of the Flathead and Mission Valleys from University of Montana geology
Professor Dr. Marc Hendrix and geologist Larry Smith of the Montana Bureau of Mines and

Geology.

See www.iafi.org/events.html for registration information.

Glacial Lake Missoula
Chapter Field Trip
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Ice Age Floods Institute
95 Lee Blvd

Richland, WA 99352

At Palouse Falls State Park KXLY’s camera crew
interviews Terry Buett of Rochester, N.Y.

Geologist and Floods Field Guide author Bruce
Bjornstad being interviewed at Palouse Falls.
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