
CHANGES AT THE Washington Geology LIBRARY
by Lee Walkling

A lit tle over a year ago, we did n’t know if we 
would be able to keep the Geology Li brary
open. The good news is the Li brary stil l
ex ists. The bad news is that we have lost one 
li brar ian and the Li brary is open fewer hours.
The leg is la tive bud get cuts that re sulted in
these changes also dic tated a re duc tion in
jour nal sub scrip tions and dis con tinu a tion of
some la bor-in ten sive ser vices, such as
copy ing ma te rial on be half of cli ents, but the 
Li brary con tin ues to serve the geo science
community and the general public.

The Li brary’s cli en tele is as di verse as
Wash ing ton’s ge ol ogy—DGER and other
De part ment of Nat u ral Re sources ge ol o gists,
geo tech ni cal firms, geo science teach ers,
stu dents, real es tate agents, leg is la tors, 
min ing his to ri ans, rockhounds and gold
pros pec tors, mu se ums, en gi neers, state and
lo cal gov ern ments, other state agen cies, and
Wash ing ton cit i zens in ter ested in the state’s
ge ol ogy. Many of these us ers drive from
Se at tle, Port land, and other distant locations
to use the Library.

The Li brary was es tab lished in 1935 by
an act of the Leg is la ture. Dur ing its first
years, the li brary was run by ge ol o gist 
W. A. G. Bennett. In 1960, li brar ian Wil liam
Reichert took over and be gan the in valu able
bib li og ra phy of Wash ing ton ge ol ogy series*.
In 1978, Con nie J. Man son started 25 years’
work shap ing the li brary into the re spected
and unique col lec tion it is to day. She put the
bibliography online in 2001. In 2003, Lee
Walkling became the sole librarian.

The Li brary has more than 34,000 items
about Wash ing ton’s ge ol ogy—DGER
pub li ca tions, USGS re ports and maps, Bu reau 
of Mines pub li ca tions, jour nals, the ses and
dis ser ta tions, books, re ports, top o graph ic
maps (cur rent and his toric), geo log i c maps,
the Wash ing ton Coastal Zone At las, and
sym po sium pro ceed ings and abstracts.

Unique to the col lec tion are his toric coal
and me tal  mine maps, the Capitol Cam pus
se ries of geo log i c re ports, and the State’s
wa ter shed anal y ses. The Li brary’s cat a log
is on line and search able at http://
www.dnr.wa.gov/geology/washbib.htm.
There is also an in dex to the geo log i c and
geo phys i cal map ping of Wash ing ton (http://
www.dnr.wa.gov/geology/mapindex.htm).

If you have ge ol ogy mag a zines, gen eral
ge ol ogy books, or pub li ca tions of any kind
on the ge ol ogy of Wash ing ton that you no
lon ger need, the Li brary is al ways will ing to

ac cept do na tions. For fur ther in for ma tion,
con tact Lee Walkling at (360) 902-1473 or
lee.walkling@wadnr.gov.

The Li brary is lo cated in the Nat u ral
Re sources Build ing, 1111 Washington Street
SE, Room 173, Olym pia, Wash. Cur rent
hours are 9:00 am to 4:30 pm, Mon day,
Tues day, Thurs day, and Fri day. The Li brary
is not open on Wednes day. It is always a
good idea to check our website (http://
www.dnr.wa.gov/geology/library.htm#hours)
or call ahead for any other clo sures be fore
mak ing the trip. n

MESSAGE FROM THE STATE GEOLOGIST

The As so ci a tion of Amer i can State
Ge ol o gists 96th an nual meet ing was 
hosted by DGER at Ska ma nia Lodge, 
Stevenson, Wash., June 13–16.
Rep re sen ta tives from 41 states and
nine fed eral agen cies and
con gres sio nal com mit tees were
treated to ex cep tional Washington
weather and scen ery on field trips to 
the Bonne ville and Kel so land slides,
Mount St. Helens, and Yakima Valley wine
country.

A wide range of top ics was dis cussed,
in clud ing:

1. Pending reauthorization of the National
Cooperative Geologic
Mapping Act and the
implementation of various
programs under the Act,

2. The pending move of the
National Earthquake Hazard 
Reduction Program to the
National Institute of
Standards and Technology
and the implications of this
move,

3. Progress by the U.S.
Geological Survey on the
National Map Project to
replace paper topographic
maps with digital products,

4. The status of state surveys, many 
of which continue to face severe 
budget problems,

5. Water-related issues around the
nation,

6. Improving geological survey
publications and public
education on geological issues,
and 

7. The need for national energy and
minerals policies.

The over all im pres sion many of us gained 
from the meet ing was the in creas ing qual ity
of the work be ing done by the var i ous state
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State geologists assemble on the lawn of Skamania Lodge for a group
photo. The Columbia River Gorge is in the background. Photo by Blue
Ackerman.

Ron Teissere
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* Although there were several bibliographies on
Washington geology published in the first half of the last
century, Reichert was the first trained librarian to do one.
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Landslide Inventory and Slope Stability Mapping 
of Urban Growth Areas in Cowlitz County
by Karl Wegmann

The need for map ping po ten tial geo log i c
haz ards is in creas ing in step with re gional
pop u la tion growth and ex pan sion of the
ur ban fringe into once sparsely pop u lated
ru ral for est and ag ri cul tural land s.
Na tion wide, ground fail ures ac count for
ap prox i mately $1.5 bil lion in eco nomic losses 
and 25 to 50 deaths an nu ally, placing them
high on the list of most costly natural
disasters. West ern Wash ing ton, with its
un der ly ing geo log i c con di tions, high an nual
pre cip i ta tion, and ar eas of con sid er able
top o graph ic re lief, is one of the more
land slide-prone ar eas of the coun try.

With the pas sage of the Wash ing ton
Growth Man age ment Act in 1990, coun ties
and cit ies were di rected to de lin eate crit i cal
ar eas (in clud ing those sub ject to geo log i c
haz ards) to aid in for mu lat ing reg u la tions
gov ern ing de vel op ment in such ar eas.
Al though Cow litz County did not meet the
pop u la tion thresh old for in clu sion in the
Growth Man age ment Act, the county was
re quired to es tab lish a crit i cal ar eas
pro tec tion or di nance. Iden ti fi ca tion of
po ten tial slope-sta bil ity haz ard ar eas within
the rap idly ur ban iz ing ar eas of Cow litz
County was an im por tant first step in
meet ing this goal.

DGER’s Geo log i c Haz ards Sec tion be gan
a three-phase land slide in ven tory and slope
sta bil ity map ping pro ject for Cow litz County
in 2000, primarily in re sponse to the 1998
Alder crest-Banyon landslide (Fig. 1). We have 
mapped the areas shown in Figure 2 for all
land slides, re gard less of age.

Us ing ae rial pho tos, we iden ti fied 
604 deep-seated and 235 shal low
land slides, 80 per cent of which were
not pre vi ously mapped. In to tal, 7
per cent of the slop ing land s within
the study area were clas si fied as
land slide ter rain. Of the deep-seated
slides iden ti fied on ae rial pho tos, 70
per cent were field checked, and of
these, 20 per cent ex hib ited ev i dence
of move ment within the past 10
years. Deep-seated slides ranged in
size from 0.03 to 410 acres. Deep-
seated slide move ment oc curred on
slopes with gra di ents as low as 10
percent (6 degrees).

The study area is char ac ter ized by 
mod er ate to steep slopes that tend to 
fail via slow to mod er ate, ro ta tional
to trans la tion al rock/earth slides (Fig.
3). It is un der lain by high-plas tic ity
clay-rich soils and deeply weath ered
Ter tiary bed rock. Slides oc cur within
all rock units re gard less of age, but
have the high est rate of oc cur rence
on steep to mod er ate slopes un der -
lain by deeply weath ered vol can ic tuffs and
vol ca ni clas tic sed i men tary rocks (Go ble
For ma tion), Cow litz For ma tion, Tou tle
For ma tion, Sandy River Mud stone, and
Trout dale For ma tion, all of Tertiary age.

The ma jor ity of slides ap pear to have
moved in re sponse to nat u ral causes, such as
above-av er age an nual pre cip i ta tion. Some of
the now-dor mant deep-seated slides may
have been seis mic ally trig gered, and oth ers
may have ini ti ated in re sponse to rapid
drawdown of late Pleis to cene gla cial

out burst flood waters along the
Co lum bia River and its
trib u tar ies. Hu man ac tions, such
as the al ter ation of slope
hy drol ogy by de velopment and
for estry prac tices, sur face min ing 
op er a tions, and im proper
place ment and de sign of fill
ma te rial on slopes, have
contributed to the initiation of
new and reactivation of dormant 
deep-seated slides.

The end prod uct of Phase I
of this study was the Dig i tal
Land slide In ven tory for the
Cow litz County  Urban Cor ri dor—
Kel so to Wood land (Coweeman

River to Lew is River), Cow litz County,
Wash ing ton (Re port of In ves ti ga tions 34).
The re port con tains a dig i tal, map-based
geo graphic in for ma tion sys tem (GIS)
in ven tory of land slides in the south half of
the Cow litz County ur ban cor ri dor. The
in ven tory con sists of ArcView shape files, a
da ta base and spread sheet, dig i tal pho to s of
in di vid ual land slides, as so ci ated metadata,
1:24,000-scale land slide in ven tory maps for
7.5-minute quadrangles in the inventory
area, and a 20-page text.

scarp

back-tilted trees

sag pond

destroyed houses

Fig ure 1. View northwest along the main scarp of the
Aldercrest–Banyon landslide (1998) as it appeared in August of
2000. Note the destroyed houses and tilting trees at the base of 
the scarp. Prior to the landslide, these houses were slightly
above the elevation of the top of the scarp. This photo was
taken in the former basement (light gray area on the left) of a
house now at the bottom of the hill outside the photo area.
The scarp exposes Neogene fluvial gravels and sands of
the Troutdale Formation.

landslide scarp

pipeline 
right-of-way

slide body

Paleogene basaltic andesite 
flows and flow breccias

Fig ure 3. Large slow-mov ing, deep-seated rockslide along the
north side of the Kalama River il lus trat ing fail ure in bed rock. This
90-acre land slide is fail ing in interbedded Paleogene vol ca nic and
volcaniclastic rocks. In 1996, re newed move ment of the up per
por tion of this land slide com plex rup tured and ig nited a nat u ral gas
pipe line that is routed across the land slide. View to the north across 
the Kalama River val ley.

Aldercrest–Banyon landslide

KELSO USGS 7.5-minute quadrangle name

EXPLANATION

Cowlitz County Urban Corridor Landslide
Hazard Mapping Project boundary

Area covered by Phase I (RI 34)
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Fig ure 2. Lo ca tion of the Cowlitz County Ur ban Cor ri dor Land slide 
Haz ard Map ping Pro ject study area and the por tions cov ered by
Phases I and II of the study.
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CURRENT DGER PROJECTS
GEOLOGIC MAPPING PROGRAM

DGER con tin ues to im prove its abil ity to
cre ate and make avail able high-qual ity
geo log i c map s. Map ping by Josh Lo gan, Tim
Walsh, Joe Drag o vich, Hank Schasse,  Michael 
Polenz, and Bob Derkey finds wide spread use 
in such ap pli ca tions as growth man age ment
plan ning, geo log i c haz ards mit i ga tion, and
earth re sources man age ment.

Through in no va tive use of state-of-the-
art re mote sens ing meth ods such as lidar, the 
lat est GIS and com puter draft ing tech niques,
and In ter net no ti fi ca tion and dis tri bu tion
sys tems, geo log i c map ping in Wash ing ton
has never be fore been so widely avail able.
Wash ing ton is one of the few states in the
na tion with state wide dig i tal geo log i c
map ping at 1:100,000 scale.

 With funding from the Na tional
Cooperative Geo log i c Map ping Pro gram,
DGER pro duc es geo log i c maps of five to six
7.5-min ute quad ran gles per year. In 2002,
we started producing this 1:24,000-scale
map ping as full-color maps (PDFs) that can
be downloaded from our website (http://
www.dnr.wa.gov/geology/pubs/pubs_ol.htm) 
or purchased as a printout or CD. So far
most map ping has been in heavily pop u lated
ar eas of the Puget Low land and Spo kane
County. On June 30, DGER re leased geo log i c
maps cov er ing the lower El wha River ba sin,
part of the Dar ring ton–Devils Moun tain fault
zone, part of the Olym pia struc ture, and
trib u tar ies to Spo kane’s sole-source aqui fer.

A co op er a tive ef fort with the Na tional
Park Ser vice and U.S. Geological Survey to
map on Whid bey Is land is now in progress.
Map ping also con tinues near Olym pia, Port
Townsend, and Spo kane.

YAK I MA RIVER FLOODPLAIN

MIN ING RE SEARCH PRO JECT

River floodplains offer an easily available
source of gravel for our roads and
buildings. As so ci ated with floodplain
grav el min ing are loss of streamside
veg e ta tion and suit able spawn ing
sub strate for salmon and steelhead, as
well as re duc tion of ac tive floodplain
area and chan nel com plex ity by dikes,
lev ees, and avul sion, which happens
when the river breaches a pit and fills it
with water. Ad di tional ef fects of min ing
are low ered wa ter ta bles, al tered
ground-wa ter/sur face-wa ter in ter ac tions, 
and changes in wa ter qual ity, such as

el e vated tem per a ture and pH. All of these
im pacts are det ri men tal to cold water fishes
and the na tive ecol ogy of a river ba sin. Lit tle
has been done to study the ex tent, scale, and 
du ra tion of these ef fects.

The Yak i ma River floodplain is the most
heavily mined area of its kind in the state.
Because the river sup ports im por tant na tive
fish er ies, it was deemed prudent to im prove
our un der stand ing of the im pacts of grav el
min ing on floodplain hab i tat. Yak i ma County, 
in part ner ship with the Yakama Na tion and
the Washington State De part ments of
Ecol ogy, Fish and Wild life, and Nat u ral
Re sources, ob tained grants to study flood-
plain mine sites on the ba sis of char ac ter is tics 
that could be quan ti fied, such as amount of
con nec tion to the river, depth, dis tance from
river, lo ca tion in river reach, fish spe cies,
grain size, grav el pit sub strates, ben thic
mac ro in ver te brates, and tem per a ture.

DGER par tic i pated in the study by
de fin ing and com par ing phys i cal char ac ter -
is tics of mine sites, such as whether the pits
were con nected to the river, deep or shal low, 
or close to or far from the river. Staff

ge ol o gists used global-po si tion ing sys tem
(GPS) soft ware and depth-finder tech niques
to pro duce ac cu rate maps of the cur rent
ba thym etry and mor phol ogy of se lected
flooded mine pits along the Yak i ma River
(Figs. 1 and 2). Par ti cle-size mea sure ments
were made of bot tom sam ples from each
pond and ad ja cent river reaches to de fine
sub strate char ac ter (Fig. 3).

DGER has re leased the results of this
study as Open File Re port 2004-8, which
iden ti fies mit i ga tion ac tions for use in
ex ist ing and fu ture mines and in cor po ration
into gov ern ment pol icy as “best avail able
sci ence”. The 270-page main text is available 
at http://www.dnr.wa.gov/geology/pdf/
ofr04-8_text.pdf. The complete report, with
appendices, is available on CD only. n

Fig ure 2. A three-dimensional perspective bathymetric map of
Selah Ponds 2 and 3 made on July 17, 2002; bathymetry in feet
below the water level.

Figure 3. DGER geologist 
Chris Johnson dives for
pond-bottom sediment
samples. Diving to collect
samples is more work, but 
provides a better quality
sample.

Figure 1. DGER geologists Dave Norman and Karl
Wegmann measure bathymetry in a gravel pit lake.

The in ven tory in cludes in for ma tion about 
each land slide, such as the level of cer tainty
that the mapped fea ture is a slide, the
in ferred state of ac tiv ity, slide di men sions,
land slide type, geo log i c unit(s) in volved,
af fected in fra struc ture, and whether or not
the slide was pre vi ously iden ti fied.

Phase II of this pro ject is nearly finished. It 
will con sist of a de tailed dig i tal map-based
GIS in ven tory and da ta base of iden ti fied
deep-seated and shal low land slides in that
part of the study area north and west of the
Coweeman River. The final product will be
similar to Report of Investigations 34.

Phase III of the study will consist of a
combined database covering the entire study
area to be released as an open file report. n

Cowlitz County Continued from p. 2

Nominations for Surface
Mine Reclamation Awards

DGER is accepting nominations for this year’s 
Surface Mine Reclamation Awards until
October 1. The awards honor mine operators 
and reclamation plan designers who
contribute to surface mine reclamation in an
exemplary manner. More information and
the nomination form may be found at http://
www.dnr.wa.gov/geology/smraward.htm. n
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Wesley Wehr—An Appreciation

by Kitty Reed

Wes Wehr died on April 12th, a few days
short of his 75th birth day. The party he had
planned was sure to have ri valed the two
si mul ta neous par ties he hosted in No vem ber
of 2003, the eve ning be fore he re ceived
the Strimple Award* rec og niz ing his
con tri bu tions as a pa le on tol o gist who does
not make his liv ing in that science.

Wes was born in Stanwood in 1929. His
grand fa ther en cour aged him to go to col lege 
to study his cur rent love, mu sic, and he
started at the Uni ver sity of Wash ing ton in
1947. He met nu mer ous art ists dur ing his
col lege years and took up art (and po etry,
drama, and phi los o phy) while shar ing mu sic
with his friends.

Wes soon be gan to pro duce the small
mixed-me dia works and pen and ink
‘mon sters’ that have de lighted many. His art
has been shown world wide. Wes was the
per son called on to au then ti cate Northwest
abstract expressionist Mark Tobey’s paint ings
(http://bahai-library.com/reviews/tobey.html).
Wes knew the re cent his tory of the Pacific
Northwest art world better than any one else.

He was first drawn to fos sils more for
their aes thetic side than for the sci ence. By
the 1970s, his pas sion led him to vol un teer
at the University of Washington’s Burke
Mu seum. He en joyed field work and, of

course, the peo ple he met in his trav els. He
dis cov ered the world-class dep o si t of Eocene
fossils at Re pub lic, Wash., and con vinced the
city to make it avail able to the pub lic (http://
www.stonerosefossil.org/). Wes and his
co work ers have iden ti fied about 250 plants
or other fos sils from this area. Our
un der stand ing of cli mate change/plant
evo lu tion dur ing the Eocene re lies heavily on
this rich upland deposit.

Wes made sure that Re pub lic ge nus and
spe cies names honored peo ple who helped
him. (In turn, he has been hon ored:
Wehrwolfea and Wessiea.) Wes’s early
pub li ca tions in cluded ar ti cles in Wash ing ton
Ge ol ogy that in tro duced this re mark able
flora to the world.

His work ra di ated to other sites in
Wash ing ton and Brit ish Co lum bia. He
col lab o rated with most of the cur rent ex perts 
in paleo bot a ny and paleoentomology. In the
early 1980s, the Burke named him af fil i ate
cu ra tor, a po si tion he filled as a vol un teer.
Re cently an en dow ment was set up to assist
him in this work.

While he was amass ing an im pres sive
col lec tion of fos sil plants and wood, he
found time to write two semi-au to bio -
graph i cal books: The Eighth Lively Art:
Conversations With Painters, Poets,
Musicians, and the Wicked Witch of the
West and also The Accidental Collector: Art,
Fossils, Friendships. These are quint es sen tial
Wes—vi gnettes with a twist that cap ture the
sub ject. Let ters from Wes’s many friends fill

boxes in his ar chive at the Uni ver sity of
Wash ing ton. He was known for his post cards 
sent from tiny ob scure town s, signed by him
and who ever was trav el ing with him—a
who’s who of pa le on tol ogy. He re luc tantly
switched from hand writ ten notes and phone
calls to e-mail, al though he ad mit ted that it
increased his productivity.

Wes lived very fru gally but was
un fail ingly gen er ous. All the art (his own and
that of his friends) he had at his death has
gone to mu se ums or li brar ies. But the most
im por tant Wes leg acy was the myr iad
con nec tions he made and caused to hap pen
among his friends in the worlds of art, mu sic, 
lit er a ture, and science.

Memorials may be made to the Wes
Wehr Endowment for Paleobotany, the Burke 
Museum, Development Office, University of
Washington, Box 353010, Seattle, WA
98195. n

*Johnson, Kirk, 2004, Presentation of the Harrell L.
Strimple Award of the Paleontological Society to Wesley

sur veys de spite con tin u ing bud get pres sures
at both the state and fed eral lev els. Many
state sur veys con tinue to face mea sures
de signed to save their state gov ern ments
money. These measures may not al ways take
the form of di rec t pro gram  cuts. Many
sur veys face re stric tions on travel, con fer ence 
at ten dance, print ing pub li ca tions, and fill ing
va cant po si tions. States with sig nif i cant
en ergy or min er al pro duc tion generally fare
better than the states that lack such financial 
incentives.

All of the dis cus sion top ics men tioned
above have rel e vance to the sit u a tion in
Wash ing ton State. The con tin u ing
re or ga ni za tion and bud get dif fi cul ties at the
fed eral level mean that grants to sup port
geo log i cal haz ard and map ping ac tiv i ties are

harder to come by. Competition for these
funds is in tense. Washington’s pop u la tion
growth, eco nomic de vel op ment pres sures,
and grow ing aware ness of the se ver ity of the 
state’s geo log i cal haz ards all con trib ute to
the need for ad di tional geo log i cal work.

As part of the 05-07 bi ennial bud get
pack age, our parent agency, the Department
of Natural Resources, will sub mit a num ber
of pro pos als to the Of fice of Fi nan cial
Man age ment for in clu sion in the Gov er nor’s
bud get re quest to the Leg is la ture. These
pack ages in clude re quests for funds to
pro vide information to local, state, and
federal government as well as industry:

l Sub sur face mapping to guide wa ter-
re sources and wa ter-rights decision
makers,

l Re source mapping of sand and grav el and
quarry stone to as sist lo cal gov ern ments in

des ig nating ar eas for fu ture pro duc tion
and pro tect ing those ar eas from con flict ing 
uses as re quired by the Growth
Man age ment Act,

l A da ta base of land slide-prone ar eas to
allow lo cal gov ern ments to prop erly zone
these haz ard ous ar eas, and

l De tailed soil liq ue fac tion and soil con di tion
maps to help lo cal gov ern ments iden tify
areas that become hazardous during
earthquakes. This last package is needed
for the proper implementation of new
statewide building codes that went into
effect July 1.

We’re hope ful that the Leg is la ture will
rec og nize the im por tance of this crit i cal
in for ma tion in pro tect ing life and prop erty
and in the con tin ued or derly eco nomic
growth of the state. n
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