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On the Holocene History of Elk (Cervus elaphus) in Eastern
Washington

Abstract
Historically. Nofih Americ.rn elk (a.rfrr .1d|fu.!) $,ere tho ght ro have been absent fro'n lhe arid \reppe habjtats ol rhc Colum
bi.r Basin of erstern lrashmgton. Mccorquodale ( 1985. Nr]-/ri' eJl .Llrr..) used zooafchaeological data to sho$ elk had bccn
present there durins the Holocene. Pfe\entlI a!.Lilable zoo.rchreological dat.r indicate elk wefe pre\ent during each 1000 yr
inc remeDr of the hst 5(X)0 ) eaf\. bu t those data rre not ,iu fi]c ientl! robu \t to allow detection of chanses i n lhe ran gc or abun dancc
ofelk. Limited daia suggest thrt ihe introduction olEufoxmericxn rechnologl and horles Io Natjvc An)crican pcoplcs ililr- ha\,e
initiaied local extirpation of late prehistoric earl! hinonc elk. and that \onrc laic prchisloric clk ll1 thc Pacilic Norlh*est $,ere
largcr thnn modcrn clk.

lntroduction

Since the middle of the nineteenth century when
Suckley and Gibbs (1860:133) wrote that the)
"supposeldj that the range of the INorth Ameri-
can rvapiti or elk ((ien,rs e/aTrlzus)l from the Rocky
Mountains to the Paciflc has been by the l ine of
the heavily timbered Cascade Mountains." many
researchers have believed that elk did not occur
in the relatively add steppe habitats of the Co
lumbir Basin ofeastern Washington state (Bailey
1936:  Da lques t  19 ,18 ;  Mur ie  1951;  Bryant  and
Maser 1982). Historic literature largely fails to
provide evidence to the contrary (e.g.. Schullery
198,1), and suggests that elk u'ere never very abun-
dant eilst of the crest of the Cascades. Thus,
McCorquodale (l985:192) cautioned that "an

assessment ofthe original distribution ofelk based
upon thcsc sourccs must bc considcrcd suspcct."

McCorquodalc (1985) tumcd to the zoo-
archaeological record to study the original occur
rence ofelk in the Columbia Brsin. Citing drta tiorn
justovera dozen archaeological sites. he found that
thc availablccvidcncc did "not supporl thc hypothesis
that elk rvere not present in the Coiumbia Basin"
and concluded that they had been present during
thc Holoccnc or last 10.000 years (McCorquodale
1985:196) .  In  th is  paper  we expand on
McCorquodrle's ( 1985) analysis using his data as
well as data gathered in the decade since his paper
was publishecl. In undertaking this analysis. rl 'e
sought to reline McColquodale's conclusions by
serrching tbr changes in the distribution of elk
through timc. We attainod only l inrited success in
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this cndcavor duc to limitations of the available
sample, but fbund no evidence to contradicthis find-
ings.

The Columbia Basin

We define the Columbia Basin as that area of
eastern Washington border-ed on the west by the
Columbia River, on the north by thc Columbia
and Spoknnc rivers, on the east by the edge of
con i le |ou .  fo les t .  t  ju . t  u  e . t  o f  o r  uppror  r  rn r r ing
the Washington Idaho border). and on the south
by the Snake River (Figure 1). This area is rela
tively arid rvith wann to hol summcrs and cool
winters. Vegetation is char-acterized as steppe and
is dominated by big sagebrush (Artenisia
t r i de ntat a ) irr'td bonchgrass ( A g ro p I' rot t sp. - | e st ut: u
sp.)(Daubenmire 1970). The Columbia Basin is
surrounded by conilerous fbrests consisting of
various tree species (Franklin and Dyrness 1973).
In order to gain as t'ull arr undcrstanding as pos-
sible of the biogeographic history of elk. we de-
fined oul study area as thal part of Washington
east of the crest of the Cascade Mountains and
within the northem, eastern. and sou$crn bound-
aries of that state.

Fossil pollen and mammal remains suggcst the
post-glacial Holtrene geological epoch was doni
nated by steppe vegetalion and nrilnrmalian taxa
(e.-q., Lyman and Livingston 1983; Whitlock l992).
However, thele were significant changcs in cli-
matic pattcrns during the Holocene that resulted
in changes in habital and in clistributions of some
nammalian taxa (e.g.. Lyman 1991: Lymtrn and
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Livingstqr 1983). Thus. a single map showing ar-
chaeological sites that have produced rcmains of
eik. but that di 'regrr.le,J thr: lgc of tho-c reDrain..
would not rcveal potentially significant details of
the biogeographic history ofthis species.

Historic data (c.9.. Schullery 198.+) indicate elk
wcre seldom found in the central arid Columbia
.tsasin alter 1E50. Elk tcndcd tobe restdcted to tim-
bered habitats sunounding the basin during the latc

Figure L Di\niburion |)1 ibrcll habitats in easlerrr \lshirgt(nl (.rlier Drubcnnrirc I970).
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nineteenth and e?Lrly twentieth century (Bryant and
Maser l9E2; Ingles 1965; Peek 1982; Figure 2).
Only in the last twenty years or so have elk begun
to move out of the lbrests into thc steppe habitats
ofthe westem ponion ofthe basin (e.g., Rickard et
al. l977) where a small population has become es
tablishcd (e.g.. Mccolquodale 1993 and ref'erences
therein). This historic event underscorcs the possi
bility that elk ma)' havc at sone tlne 1n the past
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Figurc l .Approxim.r temoderndistr ibut ionofc lk(st ip lcd) ineaslem$'rshingrcn(af terBoothl9,+7:Dalquest l9. l8; Inglesl965l
wrrh modi i icat ions).  County l ines and narnes !ho$n lbr  rc ierence.

been much more widcspread in eastern WashiDg
ton than during the previous 100-200 years.

Methods and Materials

We examined published and unpublished archaeo
logical reports tbr evidence of elk. (Virtually no
Holocene-aged paleontological mammalian re-
mains have bccn reponed in the area.) When an
archacological site had produced such remains,
we recordcd (a) the frequency and kinds of elk
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skeletal parts recovered, (b) stratigraphically as-
sociated radiocarbon dates, (c) where the site was
located. (d) when the site was excavated. and (e)
when the faunal remains were reported. The tlrst
l t t r rbu te  he lper l  u .  t ie le rmine  i l  the  rcmains  u  e re
oflocal derivation or if they rnight have been traded
or transported into the site frorn clsewhere (see
Lyman 1994 for a revieu,). The last two variables
allow us to assess sample adequacy and validity
for determining changes in the prehistoric distri-
bution of elk through time.



Strat igraph ically associated sets of elk re-
mains-ilssembhges-were assi gned a chrono-
met c age if they had one or more associafed ra
diocarbon dates. In those crses rvhen more th|in
one radiocarbon date rvas available for an assem
blage, we calculated the simplc avcragc of thc
rnu l t ip le  d r te . .  and u .ed  th r t  a \ ( r ree  lo  a .s i ! :n
the assenrblage a chronomet c age. All assen-
blagcs with a chronomctric agc wcrc assi-{ned to
one of six arbitrary tine periods. Five of these
sprn 1000 year periods. beginning with 0 1000
yr BP (radiocarbon years Before PreseDt) aDd
cnding with.l(XX)-5(XX) yr BP The sixth time
period spans the first halfofthe Holocene 5000
10.000 yr BP because there were so tew dated
assenrblages t 'all ing in this time span that to dis-
tinguish shorter time periods would have provided
no usefirl intbrmation fbr our puryoses.

We drafted a mrp tbr each of the six time pe-
dods, plotting the locations ofsites that produced
dated elk remains on the approprilte map. We
also plotted all undated occurences ofelk on the
5000 10.000 yr BP map. Study of these maps
(Figure 3) sLrggests where elk were at particular
times in the past, but, as wc wil l show, thc maps
te l l  u '  l i t t le  i rh , ru t  \ \here  c lk  uere  no t  p re .en t  in
the past.

Besults

S u \  u n l )  - \ u \  u n  l r c h r c r ' l r ' g i e r l  s t l t  s  i t r  c l . t e r t t
Washington have produced over 1300 skeletal
remains of elk. The latter value is ir mlnrmum
because tiequencies of elk remains were seldom
reported prior to 1970: early reports rrrelv even
rote the presence of elk ol other faunal remains.
Fifty sites containing 7.1 assemblages of elk re
mains have been chronometrically dated; 35 ad-
ditional assenblages have Dot been so dated or
are dated to periods signilicantly exceeding a l000
ycar timc span and thus cannot bc casily placccl
u'ithin one of our-time periods.

A composiLc map ofall datcd and undatcd sitcs
suggests that elk were present throughout easl-
erlr Washington, if at diflerent times in dillerent
places. during the Holocene. Mrps of the dated
assemblages (Figure 3) indicate elk were rather
consistently present throughout the Holocene in
the upper-middle Columbia River area between
Okanogan and Douglas countics-and alon-q the
lower Snake River of southeastern Washington.
Were elk in l'act morc rcgularly prcscnt in thcsc

two areas relative to other areas? We believe this
question cannot be answered with the available
data lbr two rcasons.

First, zooarchaeological research which wc
define as the detailed description of animal taxa
represented and their abundanccs in collections
recovered tiom archaeological sites lnly began
to be systematically acconplished in castern
Washington in the 1970s (e.g., Gustatson 1972:
Deaver l973; Lynan l9?6.). Much of the archaco-
logical research il the area. however. took place
between 1950 and 1980 as a rcsult ofhydroelec-
tric projccts akrng the Columbia and Snake riv-
ers. Thus, several rather large archaeological
prqects such as those upstream of McNary Dam
(Osborne 1957; Shiner l96l), Priest Rapids Dam
(Greengo 1986.). Wanapun Dam (Nelson 1969;
Swanson 1956, 1962). Rock Island Dam (Haftman
1975), Rocky Reach Dam (Gunkel l96l). and
Wells Darn (Crabert 1968) on the Columbia. and
Ice Harbor Dam (Grater I 966: Rice l965) on the
Snake resulted in the gcncration of much ar-
chaeoJogical data but mininal, typically not de
tailed. and often undated zooarchaeological data.
Later projects behind some of these and other
dams-such as Wells Dam (Chatters 1986). Chief
Joseph Dan (Campbell 1985), and Grand Cou-
lee Dam (e.g., Chance and Chance 1985) on the
upper-middle Columbia-havc fi lled sonre of these
gaps.

The second reason tor the geographic gaps is
that radiocarbon dating the chronometric tech-
nique typically employcd by archaeologists in
castern Washington-*hile tirst used in eastem
Washington in the 1950s. $as not consistently
used until the 1970s. and even then not all as-
semblagcs of artifacts orfaunal remains were dated.
Thus. we not only have elk remains fron sites
excavated prior to 1950 such as thosc upstrearn
of Grand Coulee Dam recovered in the | 930s (e.9.,
Coll ier et al. 19,12) that have no associated ra
diocarbon dates. we also have elk remains from
sites excavated in the late 1950s with no associ-
ated radiocarbon dates-such as those in the Rock)'
Reach Dam leservoir area (Gunkel 1961).

To assess the influence of the history of ar
chaeological research on the availablc
zooarchaeological data. we comparcd two pairs
, ' i  r r r i rb le . .  In  thc  l i r . t  coml r r i . ( ,n .  L rne  rJ r i -
able is the date when a site producing elk remains
was first reported: the second variable is the date
when a site whether or not it produced remains
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f igufe 3.  Disnibut io l l  ( r l  s i tcs producing elk remains
feterence.
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of elk-u.as first dated r,ia radiocarbon analysis.
We t . r l l i cJ  th ,  numher ' , r l  r i1q .  p . -1  f i rc  rc r I  r r r -
crement. beginning with those reported prior to
l950. The two variables are corelated (Spcaman's
rho = .87. P =.002). as inplicd in Figure:1. But
note that belwecn 1955-the beginning of thc
pcriod when the llrst site was rtrcliocarbon dated
and 196:1. the nunber of sites rcportecl to have
produced elk rcmains exceeds the number ofdatcd
sites. Alter 196,1. the nunrber ofdated sites with
one exccption, 1970-7rl exceeds thc numberof
sites reported to have produccd elk remains in all
5 year periods. This bivariate compa.rsion. then.
suggests that the history of reponing elk remains
has bccn somewhat ditlerent than the history of
dating archtrcological sites and theirincludcd faunal
remains.

In the second compiusion, we tallied the number
of dated assenrblages per county irrcspcctit'e of
the age ofthe assemblagc. Rcsults (Fig ue 5) iD
dicate that .1.1 of the 7,+ total dated asscmblages
are found in two counties Douglas and
Okrnogan. Twentv dated asscrrblages ue fbund
l1'r countics adjacent to the lou'er Snakc River in
southeasten Washington. Thus. 867o ofthe dated
assenblagcs rre tbund in these two arcas; that is.
u'ell ovcr three-ti)ur1hs of the daLed asscntblages
are fron lcss thrn hali 8 of 20 of thc btal
countics. Cleuly. the data available uc not evenly

distdbuted geographically. The distribution maps
(Figure 3) sccm. then. to tell us more about wheD
and $'here post-1970 zooalchaeological research
has been done lhan where elk$'ere not to be tbuld
during the Holoccnc.

The naps do- hou'ever. indicatc to some de
glee wherc clk rvere during thc Holocene. Arti
facts of elk bone ald antler have been fbund in
many archaeological silcs. but those sites have
also produced non-artit'actual bones and lccth of
individual elk that were vcry probably taken within
a lcrv kilometers of*here thc remains wele founcl.
This sccms likely because all ponions ofthe skel-
elon-somethat mighthavebccn trrnsportedlong
distances as well as many that probably werc not
transported long dislances due to their low value
as a soulce of food r)r tool natedal to prchistoric
humans are rcgularly represenled when the
sample exceeds a dozen o]-so specimens. Thus.
we suspect the maps indicrte well sone of the
places u'here elk were firund durilg the lasL hrlf
ol the Holocene.

Three siles have erch produced ovcr 90 bones
andteeth ofclk. Only one ofthese has been dated
via racliocurbon analysis. but it is just across the
Snake River fronr one of the other lwo. These t$'o
ncarlv contiguous sites 45WT39 (Yent 1976;sce
Figure 3a) ard .15GA6l (Lyman. unpublished
data.)-seen to date to thc same time period-the
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Iast 1000 years based on similarities of lrftitlct
styles. Tilgetherthese two sites suggestfiatelk may
have been abundant here relativc to othcr arcas ol
casLem Washington in the rccent past tlk remaiDs
make up )287c ofthe afiiodactyl remains from these
tu o sites. buttendto have lower relative lbundances
in most othcr asscmblagcs we have examined. The
other siie with numerous elk remains is in Ferl1/
Count)' (Coll icr ct al. 19.12).

Discussion

Couch (1935:4) suggested that "it is not known
if the Rocky Mountain wrpiti (C. e. ne1.v,rl) I irr-
nerly inhabited any areas in eastern Oregon and
Washington pr-ior to ftheir] introduction [early in
the twentielh century 1." but he also went on to
suggest "No doubt this species was originaily in
leastern Washington butl with the arrival of man
and subsequent settling of the counhJ, the elk were
practically exterminated in the Cascade region
and thc castcrn portion of the lwo strtes." We
su.pect Couch i '  relininc lo Eurormeri\ 'rn .et-
tlcrs ofthc ninctccnth ccnlur)' rather d]an the late
P le is tocene se t t lement  o f  the  area  by  Nat ive
Americans. Booth (1947:571) indicated that the
Rocky Mountair elk 'likel,v ranged tbrmerly over
most of the eilstern paft of lwashingtonl statc.
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but then was exterminated. 'Murie ( l95 l :20) stated
that it 'appears 

Ithat nruch ofthc arid portion of
eastem Washington haslbeen unoccupied by elk."
Bryant and Maser (1982:57) noted that "contro

versy still exists as to [the elk'sl past occurence
oD the east slope of the Cascade Mountains" of
Washington.

While limited. the data we have conpiled (Fig-
ure 3) indicate that it is probable that elk did oc
cur on the eastern slope of the Cascades in the
pasl. Funhcr. thcsc data suggcstthat clk were rather
more rvidcsprcad across castern Washington priol'
to the nineteenth century than later. Did
tu r ,  ' r rn ,  r i cu  n  r .  l l  l .  rn ,  n t  r ,  su  l l  in  the  er t r rp . r t i ,  ' n
of clstcrn WashingLon clk populations'l Pcrhaps
(e.g.. Edson 1930, l93l; Schullery l98,+), but the
introduction of horses and flrearms to Native
American groups in the eighteenth century may
have initiated the extipation process ( Schalk 1980).
In his revierv of historic data concerning the Mt.
Rainier areajust to the west of the southern half
ol our studv arca. Schullcry ( 1984:23) found that
early nineteenth centuly Euloanlerlcans were
surprised by the paucity of big game ald "rvere

inc l ined to  a t t r ibu te  those low numbers  to
overhunting by tribes in the area." A similar ex-
phnation tirr the rtrity of big game in the Mt.



Baker ea to the wcst of the northern half ofour
study alea was ot'fered by Brooks (1930) but u,as
d isputed  by  Edson (1930.  l93 l )  who fe l t
Euroamefican hunters were to blame. Thc poten-
tiai impacts of Nativc American hunters on big
game populations have bccome increasinglv clcar
in the last decade, rnd their relevance to modcrn
wildlife managemcnt issues i:ue only now bccoming
understood (c.9.. Kay 199.1). The elfcct of such
hurting on eastern Washington clk populations
1S plesently unclear.

Trbcr ct rl. ( I 982:289) repofi thar "transmis

sion ofdiscase fiom domestic livcsrock lappliedl
new pressurcs to elk populations." Kistner ( 1982)
lists scveral bacterial diseascs and some parasites
have been transmitted from domestic l ivestock
to elk. The impact of such exotic pressurcs on
castern Washington clk is probably inelevanr to
dctermining late eightccnth century population
sizes because it was not unti l the niddle of the
ninetccnth century that the livcstock industl began
to tlourish (Oliphant 19.18). Exotic diseases in-
troduced by Euroamcricans may, howevcr, have
had an indilect impact on elk populations. As the
NativeAmedcan population became infected with
European human diseases it decreased an esti-
mated 30% by 1800, and 507o by 1830 (Boyd
1990). Resultilg disruption to native cultrues was
significant: many traditional prlrctices were dis-
continued (Dunnell l99l). One such discontin-
ued practice was burning vegetation. "Broadcast

burning by native peoples of the inland Pacillc
Northwesl rvas widesplead and pcrsisted over an
extended period primeVally" (Shinn I9li0:415).
Civelrthatelk secm to proliterate in recentlv burned
areas (Peek 1982:859). discontinuation of Narive
burning in the carliest nineteenth cenlury may have
contributcd to declines in elk populations. Thus.
1D ordcr to identily the late prchistoric early his-
toric forces that contuolled thc size ofthe elk popu-
lation. not only must zooarchaeological data be-
come much more spatially reprssentative of the
area. it mustbecome more tightly controlled cbro
nologicalll, as well if we are to begin to sofi out
the eft'ccts of Native American hunting ftom the
impacts of Euroamerican settlement on residcnt
populations of elk and other species.

Another factor that rnay eventually play a role
in more effective management of elk in thc area
is the apparent difttrenccs in size of modem and
prchistoric elk populations. Fryxell et a1.
( 1968:514) noted nearJy three decadcs trgo thar
late-Pleistocenc-aged elk remains recovered fiom

Marmes Rocksheltel near the ]ower SDake River
ofsoutheastem Washington were "larger than those
of l iving representativcs in the area loday,' but
Do data have ever been presented to substantiate
this obscrvation despite more recent studics of
the faunal rcmains liorrr this sitc (e.g.. Caulk 1988).
Distal metapodial cordyles ofelk dating berwcen
700 and 200 BP and recovered tiom the Meier
sitc in the Pofiland Basin are (a) larger than most
comparatlve specimens of Rocky Mountain elk
(C. e. nelstnri). (b) ovcrlap with but arc generally
larger than compantivc specimens ol clk kil led
by thc 1980 eruption of Mount St. Helens (nini-
mally, these elk are descendants of Rockv Mountain
e lk  r r rn .p l iu l ted  to  rhe  r r , . r  eu l ;  th i .  cenrur l :  they
may be hybrid descendants of this transplanted
gene pool and a native gene pool of unclear taxo-
nomic affinity ISchullery 198,11); and (c) over-
lap in size $,i lh. but also have many individuals
lar-qer thaD, conparative specimens of Roosevelt
clk (C. e. rooseyelti: Figure 6). Thesc and other
datr (Lyman, unpublished) liom this and other
sites in the Pacific Nofihwest suggest some late
prehistoric elk populations in thc area contained
larger individuals than presentlv exist.

Late Plcistocene gigantism has been observcd
in other large mammals across the contiguous 48
stales (e.g., Craham l991; Huris and Mundcl 1974:
Hughes 1978; Wang and Neas 1987: Wilson 1978).
but so far as we know has been reported fbr e1k
only ineastem Washington. Research onthe closely
related Norwegian red deer (here is some debate
whether this cervid should be considered conspe
cific with North American clk; e.g.. Schonewald
19911) indicates ft is animal tends to attain Iirger
aL lu l t  . i /e  in  ( , lo l .dD e  i in r r te . lh  n  in  u  r rm- rno is t
climalcs due to diflerenccs in the physiology of
lbraged plants (Langvatn and Albon 1986). Per-
haps, then, habitat and climatic diflerences bc-
lueen the  lucn l ie th  centur ) .  lnd  t ime '  p r io r  t , '
thc nineteenth century, produced largcr elk pre
historically than histodcally. Such clirnatic dit'-
ferences may havc placed elk residcnr to the Co-
lumbia Basin under seiective pressure. contributing
to thcir extirpation in some areas and thcir dimi-
nution in other areas. But this is conjecLural be-
cause as yct we do not havc suflicient, chrono-
logically u'ell-controlled nolphomctric data to nlap
thc history of late Quatcrnary eLk di[xnurion.

Prehistoric huntil]g pressure may have (a) re-
sulted in prehistoric overkill. or (b) continually
reduced intraspecific competition to the point that
thc clk fbund in the Columbia Basin and adjacent
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arcas responded tirrextended periods of time much
like a colonizing populatiort. McCorquodale et
al. (1989.) lbund thal elk historically colonizing
the u,estern pofiion of Benton Countl in Wash
ington tencl to have lalger thtn avelage antlers
and rclatively high rcproductive and survival rates.
We suggest, therelbre, that neasures of prehis
toric hunting pressurc (e.g., Lynrrn 1987) in cor-
respoldence wilh t'noryhornetric analysis of tightl)
d r tcJ  e lk  r rml in r  rn rJ  n r r t le l ing  o l  p r . t  cnr  i ro t l
mcntal sysiems (c.g.. Whitlock 1992) may reveal
much rcgarding not just the biogeo-uraphic his-
tory of elk in easteln Washington. but the cco
logical history of clk as well. Such anal)'ses $'i l l
al lo$ evalulion of Couch s (1935) and Booth's
( 19,17) hypothesis that Euroamer ican settlement
resulted in local extirpation, and may rcveal rvhy
at least some prehistoric elk in the northwest rvere
larger than thcir modern relali les.

Conclusions

A decade ago McCorquodale ( 1985) concluded
thal elk had been present prehismrically in the
arid steppe habitats of the Colunbia Basin of
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Lrrcro rredirl $,idth lr1rnr) tlotted rgainsL antcro fo\tefior brcadlh (mlll) of elk dislal rmctapodirl cond)lc\ i. lhree

modefn compr ti\c samples .rnd |)llc archneologird (\lcicr) collectldr

castem Washington. Subsequent rgsearch does not
centradict this conclusion. Our data indicaLc that
elk wcrc rather consistently present there through
out the last half of the Holocene, and probably
also dudng the first half of the Holocenc. Avail
rb lc  d l ta  do  l t , , l .  h l l$e \c r .  l l l r ' $  u .  t , '  mun i lo r
changes in elk distribution becausc those data
closcly rellect the histor"v of archaeolo-qictl re
search in the area. Typical explanations ti)r the
ab 'e r r .  e  ,  ' l  c l k  t rom the  C, ' lu rnb i r  Br . i r r  rusg ,  ' t
over-hunting by Euroamerican settlers resulted
in local extiryation. A slowly growing bod)' of
data indicates, however. a combination of(a) tcch-
nology introduced to Native Americans and (b)
pre-ninetccnth century climatic-iDduced stress nlay
have initiatcd the extirpation process.
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