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The Holocene Biogeographic History of Elk (Cervus elaphusl in
Western Washington

Abstract
Nhny manmalian species found toda) in washingron state experienced a d!,namic biogeographic histor) during (he Holocene
epoch ( last  I0.000 )_ears) .  Iheclk(( i , r f " r?/ . " r&twasoncofthoscspccics.  Sc!cnry archacological  s i tes i r  $ 'ashingtor  \ \ 'est
ol rhc crcsi of ihc Cascadc Mounlains ha\c produccd cighrl cighl asscnblagcs oi elk reilitins. The oldest asseDrblage dates
bclwccn 6000 and 7000 ycars ago. bur mostdatc lo thc last2000 yeiA. Documented .rssenblages are not arepresentati|e sample
ol thc spalial and lcnporrl di\libution of elk tls i result ol holv the mhreolosicd record in western Washington has been
sarrplcd rnd t|c poor prcscr!ation ol launal matcrials in nanv litcs. Avdilablc data indicate. howeler that elk rvere widespread
b!'r$ !'cn 2000 and 1 5 0 vcnrs ago. (inn parison of lhc di nribulion o I clk bclwccn 2000 and 1 50 yeus ago lo their lrte nineteenth
and earlv t$ en Iielh ce ntlrrt distributio n indicate! a shift in geographic ran ge over llrc past | 50 lcars. Thi\ shili is .ruributable to
hnd lnodification and increased human predation alier the middle ofthe nineteenth cen!ury.

Introduction

Late Pleistocene remains ofbison (Biron sp.) and
carrbou ( Ran giJbr tarzarlirs) have been recovered
lrom the northeastern portion of the Olympic
Peninsula of Washington (Gustafson l985). Re
rnains of grizzly bear (Urlrs arclo"r) apparently
datin-s to lhc latc Plcistoccnc havc also bccn rc-
corered fron an island in the nonhem Puget Sound
(Mustoe and Carlstad 1995). Together, these re-
mains suggest thc mammals of *,cstcm Washington
experienced a dynamic biogeographic history
because therc are no historic-pcriod (1ast200 years.
rs documented by Euroamerican explore$. set-
tlcrs. and scicntists) records for these taxa in the
area (e.g., Scheffer 19,16. 1995). We sought de-
tails of that history and here tbcus on the Nofih
American elk (Cenrs e/aplas) or wapiti.

We compiled data lor thc prehistoric period
(> 200 years old) in an attempt to establish u'here
elk were found in western Washington during the
Holocene (last 10.000 ye s). to determine where
they were not fbund, t0 document changes in their
distribution ovcr timc, and to cxamine why those
changes might have occurred. Although avail
able data are insufficient to show conc)usively
where elk werc not found prehistorically, those
dala indicate $at clk wcrc widcsprcad ovcr wcstcm
Washington between about 2000 years ago and
150 years ago.
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Study Area

We define western Washington as being west of
the crest of the Cascade Mountains (Figure 1).
Seasonally fluctuating moisture content of sedi-
ment and the acidity of sediment created by co-
niterous fbrests chiLracteristic of the area (Franklin
and Dyrness 1973) combine to speed bone disin-
tegmtion. Only sediments buffered from these
environmental factors tend to contain well pre-
served remains of prehistodc aDimals (Lyman
1994). Such sediments are found in caves where
they are constantly dry, or in coastal shell middens
in which the calcium ofthe shell neutralizes sedi-
ment acidity.

Locally, climates were not stable during the
Holocene and tloras (e.g., Rochefbrt et al. l994)
and faunas (e.9., Lyman 1998 and references
therein) responded to fluctuating climatic condi-
tions throughout this epoch. During the mid
Holocene climatic interval known ils the
altithennal, subalpine fbrests in what is now Olym-
pic National Park were more closed and timber-
l ine was higher than at prcsent (Gall ison l994).
Dudng the early Holocene. approximatcly 10,000
to 5000 years ago, prairie vegetation expanded
its range in the Puget Lowlands (Whittock
1992:17). Atier this pedod, summer droughts
became less intense and vegetation and climate
began to take on more modern appearances
(Whitlock 1992).
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Figurc l. Modern elk distribution (shadcd) in nestern washingbn (aficr Booth 19,17, with modilications aftcr Ingles 1965).
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Studies of$estern Washington elk indicate this
large cervid is most often found in patchy envi-
ronments. The forest canopy provides thermal
and escape cover, forest openings provide fbrage.
Windstorms, landslides. and fires crerte openings

in otherwise closed forcsts. creating more elk
habitrt tStlrlel el .r l. I qR2 r. Earll Eurortnerieutt
explorc$ and settlers and late nineteenth and early
twentieth century anthropologists rcport that Native
A mericiln. hurneJ porlion. of [ore.t5 to imprr '\ e

Westcm Washington Elk 101



production ofberries . deer (O&tcoileus hemionus).
elk, and other resources (e.g.. Gustatson 1983;
McClure 1989: Mierendorf 1997). ln conjucrion
with climatic change, these factors lead us to ex
pect that elk experienced a dynamic biogeographic
history during the Holocene. Clinatic shifts and
well-documented lire histories might be used to
predict particular spatio-temporal changes in elk
range, but clinratic history varies across space
(Mock and Bartlein 1995). as does fire history
(Cwynar 1987; Dunwiddie 1986; Hemstrom and
Franklin 1982). Therefore. we do not attempt to
predict changcs in elk distribution here and in-
stead simply consider what the prehistodc record
reveals.

EIk were distributed along both the eastern and
western sides of the Cascade Mountains prior to
firearm-enhanccd hunting by Native Americans
and European settlcrs. Eyewitness accounts de-
scribe an carly historic abundance ofelk in west-
crn Washington. and a late nineteenth and early
t\!entleth century decline (Dalquest 19,18; Scheffer
19.16, 1995: Starkey et al. 1982). The approxi-
mate distribution of elk during the early twenti-
eth ccntury is shown in Figure I (Booth 1947,
with modifications afier Ingles 1965).

Methods

Data for this study were compiled from all known
published and unpublished archaeological and
paleontological reports on sitcs excautcd in west-
ern Washington. The number of identified bones
and teeth of elk per site and radiocarbon dates
associated with elk remains were lecorded, as were
instances of stratigraphic associations of elk re-
mains with tenlporally diagnostic artitacts. Elk
remains modified into afiifacts were not recorded
as these might have been trrnspofied significant
distances by prehistoric human fbrage$ (Lyman
1991). Assemblages ofclk remains werc defined
as site-specific sets of remains that were strati-
graphically associated: nlany. but not all, of these
assemblages had associated radiocarbon dates.
Given the paucity of elk remains in prc-2000 yr
B.P (belbre present) contexts and the absence of
such remains from many geographic areas. cor-
rection and calibration of dates in calendar years
(Taylor 1996 and references thcrein ) was deemed
unnecessary. Several assemblagcs were assigned
an approximate age based on associated artifact
styles when those styles were of known age.
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We followed Dixon and Lyman's (1996) lead
and plotted elk assemblages on separate maps,
one map tor every I000-year period beginning
with 100 1000 yr B.P and every thousand years
prior to that period (Figure 2). Thc purpose of
the mapping was to reveal biogeographic dynamics.
This exercise was unsuccessful due to the pau-
city of elk remains older than 2000 years, a re
sult ofboth how the zooarchaeological record has
been sampled and reported and the preservational
history ofthat record. It is thercfere important to
understand those f'actors prior to rendering inter-
pretations of the Holocene biogeographic history
o fe lk  r .  ind ic r ted  b)  p reh is lo r ic  remain : .

Results and Discussion

Seventy sites produced eighty-eight assemblages
of elk remains. Fifty seven assemblages fiom
fbrty six sites were assigned to apanicular 1000-
yerLr period. Thifiy-one assemblages with no as-
socrated styles of anilacts of known age. no as-
socrated radiocarbon dates, or multiple dates
spanning multiple 1000-year periods were tall ied
and mapped as undated. Most assemblages date
to the last 2000 years. The oldest assemblage,
fiom Layser Cave (15LE223) in Lewis County.
dates between 6000 and 7000 B.P (Gustat'son
1987). The second oldest assemblage, from the
Dupont Southwest site (,15PI72) in Pierce County,
dates between 5000 and 6000 B.P (Wessen 1989)
(Figure 2).

The spatial distribution of sites that have pro-
duced elk remains exists not because elk were
prehistorically rare in sone areas and abundant
rn others. Rather. it is likely a function of how
the archaeological record of western Washing-
ton has been sampled and preservational biases.
The. rmple  o f  i res  p roduc ing  e lk  remr ins  i s  nor
spatially representative ofthe area as a whole be-
cause of the history of excavation. Many of thc
sites conprising the clusterin San Juan and Island
counties were archaeologically tested in the 1950s
to understand localprehistory (Bryan 1963). Many
of thc sites comprising the cluster in nofthwest-
ern Whatcom County were excavated in the late
1960s through the carly l980s to understand lo-
cal prehistory (e.g., Grabert and Griff in 1983).
Sites cornprising the cluster in westem Clallam
and Jefferson counties were excavated between
1960 and 1990 as parr of a single project (Samuels
and Daugherly 1991). These three clusters ofsites



Fjgure L Distfibution of rrchaeobgical sites coDlaining clk rcmains pcr thousand year period.
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represent rclatively intensive but geographically
iimited effofis that are not necessadly lepreseD-
tative ol western Washington. With few excep-
tions. the majority of the sites producing elk rc-
mains were excavated out ollegal necessity rathcr
than as the result of a research design directed
toward dcriving a spatially representative sample
of artifacts or faunal remains.

Finally. r,estem Washington is doninated by
coniftrous tirrest that increases the acidity ofthe
sedimert, resulting in very poor preservation of
l Junrl r. ntrinr t Ll mirn 1 99-l r. Po,,r pre\er\ it l ion
is cxacerblted b1 scr\onrl f luclurti{\ns rn prccipr-
tation. Sites in the interior contain elk remains if
thcir sediments are inside caves where they are
not subiected to the acid produced by coniflrs or
to seasonal t luctuations in moisture content. Sites
nol in cr\e\ t lpicrl l l  relerred to r5 open \ires
have very poor prcservational conditions precisely
because they are subjected to these processes. For
example, tifiy-six archaeologicaLl sites within about
70 km of Mount Rainier National Park had been
ercavated as of mid- 1994 (Lyman 1995). Twelve
ofthese fif iy-six are in caves or rockshelters, and
all twelve produced faunal remains: only four of
the twclvc included elk remains. The other fbrty-
lbur sites are open sites. and only eight of them
produced faunaJ rcmains: the remains from only
onc of these have been reported but do not in-
clude elk remains.

In conffast to the poor preservation of faunal
renains typical of open sites in interior locations.
numerous mammal remains have been recovered
fron open coastal sites due to the presence of
large amounts of mollusc shell in the site matrix.
The shells provide sullicient calcium to neutnl
ize sedimcnt acidity rnd create tavorable envi-
ronments for the preservation ofbones and tccth.
This. plus thc typically more intensive and ex-
tensive development and modification of the coast
for human use has rcsulted in more coastal loca-
tions producing elk remains than interior loca-
t ions .

The sample of elk assemblages is not repre-
sentati le oI temporal pattems. In the 1950s and
early 1960s, radiocarbon dating was a new pro
cedure (Libby 195-51. only a t'cw radiocarbon dating
laboratories existed, and the general consensus
was that the time dcpth ofthe archaeological record
in Washington state was not extensive cnough to
warrant such dating (Osbome 1956). For these
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reasons t-ew ladiocarbon dates were assaycd prior
to the 1970s. For example, only one of the l if
teen sites sanrpled and reported in the l950s and
1960s that produced elk remains was dated via
radiocarbon in the 1960s. Work undertaken in
the 1980s at two of thosc fifteen sites (.15KP2
[Schalk and Rhode 1985] and 45SK7 lRobinson
andThompson 19811)producedradiocarbondates,
but, given the publishcd record, it is impossible
to determine if the dates are stmtigraphically as-
sociatedwith the elkremains rccovered from these
sites.

The Holocene archaeological record of elk in
westem Washington is a reasonable reflection of
wherc elk occured prehistorically (Figure 2), but
may be a poor rellection of where elk were not
found prehistorically. Recognizing these limita-
tions. threc things stand out. First, the farther
back in time one goes, the less we know about
the distribution of elk in u'estern Washington.
Second, elk occupied the islands of the Puget
Sound, mainlard coastal areas. the foothills of
the Olympic Mountains and Cascade Range. and
also some of the higher elevations of the interior
during the last 1000 to 2000 years. And third.
the distdbution of elk seems to havc rcnrained
rclatively stable in some areas during the last several
thousand years. Elk rcmains regularly occur in
sites in westem Clallam County. castern Clallam
County, western Whatcom County, and westem
potions ofKing and Piercc counties over the last
3000 to 4000 years.

Significance ot Results

Comparison of Figures I and 2 suggcsts that the
distribution ofelk during the early twentieth century
was dil'ferent tiom that between 2000 and about
I 50 years ago. In fact. the two are virtually exact
opposites of one another. Most prehistoric re-
mains of elk have been recovered from coastal
contexts. Undatcd elk remains recovered lrom
eastern Whatcom County (Mierendorf 1997) and
dated (Custat.son 1987) and undated (Lyman,
unpublished data) remains fiom centnl Lewis
County and north cental King County (Lynran
1988) suggest that elk inhabited these areas of
the mountains prehistodcally. In conjunction with
what is known about bone preservation ard the
history ofarchaeological research in thc area. such
records suggest that the absence of elk remains
in many upland or montane contexts is not aresult



of the absence ofelk from those areas in the past
but rathcr is aLtributable to sampling and
preservational biascs.

Why might the historic and late prehistoric
records be so different? Seventy years ago Edson
(1930, 1931) and Brooks (1930) debatedthe cause
of the lack of big game in the Mount Baker arca
of u,estcrn Whatcom County. Brooks believed
the absence ofelk was paft ofa molc gcneral pattem
. r .  hc  found b i !  g i rn re . \ ' i r r (e , ' \e r  lhe  en l i rc  rc -
gion, and inplied the paucity of big game u'as
the rcsult of hunting by Native Americans. Edson
argued the rarity of big gamc was a result of in
tensive hunting by Ewoamerican settlers. Simi-
lar debates, in othcr areas, go on today (e.g.. Kay
1994: Schullery 1997). Data summarized in Fig-
ures I and 2 suggest a solution to such debates
for the area mapped.

If Native Arnerican huntcrs were responsible
for depletion ofthe elkpopulation during the pre-
historic period, thcn we should find progressively
fewer and fewer sites plotted in Figure 2 as the
maps progress from the distantto the rccentpast
i ' .  p r , ,g res ' i re l1  rnorc  loc l l  popu la t ions  uere
extilpated and hunting areas not rccolonized r/
tlre sumple is reprcsentatiw oJ the populatiott oJ
sites irt whiLh elk renuins were de posited. Given
sample l imitations tbr the pre-2000 B.P periods.
such cannot be perceived in the maps. But if elk
populations wcre depleted and theirrange shilted
accordingly as a result efhunting by NativeAmed-
cans, then elk might be tbund historically in thosc
areas where they were not lbund prehistorically.
Howcver, the available prehistoric sample indi-
cates elk occurred virtutrlly cvcrywhere recall
ing .ampl ine  and p te .e r r l l i on  h i r .e . - in  ue . t -
ern Washington prior to 100 150 years ago. If
depletion of elk populations and concomitant rangc
ehangrs occuned aller the alrivi l l  ol Euroiimeri\ un
scttlcrs. then we should find elk historically ab-
sent fiom somc areas where they occuned pre-
historically. This is precisely what is indicated
by Figures I and 2. And, there is a corollary that
is fult l l led as well.

Elk should be historicall.v absent from areas
that were setlled early by Euroamcricans yetplesent
in areas that $,ere not densely inhabitccl by these
early settlers. Washington (and Oregon) became
a territory in 18-53, just when settlements were
beginning to grow quickly in number and size
(Dryden 1968). Early settlers lived off the land
and modified habitats wilh their agdcultural and,

particularly, logging practiccs. Notc in panicu-
lar in Figures I and 2 the *estern edge of the
eastemmost tier of counties. Thiswasoneofthe
earliest densely populated areas in the state;
Bellingham (in westem Whatcom County) was
establishcd in 1852. Everett (in westem Snohomish
County) in 1862, and Seattle (in western King
Coun l )  |  in  |  85 l .  \umerou:  p reh i \ ro r ic  occur -
rences ()felk are known in these areas. but Booth
(1947) l isted no histodc records of elk there.
Westem Clallam County and the Portland Basin,
including Clark County. historically lack elk where
they $ere found prehistorically. The last, too,
was settled early and densely; Pofiland (south of
and across the Columbia Rivcr from Clark County)
was established in 1844 and Fort Vancouver (in
southwestem Clark County) in 1825. Inhisiour
nals of 1825, David Douglas (l914:l55) wrote
of thc Portland Basin that elk were "plentiful in
all the wooded parls olthe country." Apparently
this was notthe case one hundred years later when
Booth (1947) compiled his data.

Log-ring was a major industry throughout the
settled poftions of western Washington. and al-
though this may have produced nrore elk habitat,
suhs i . l .ncc '  hunt ing  h1  ear l l  Furoamer ican .e l -
tlers seems to have outweighed the benefits and
resident elk populations were decimated. Schullery
(198,1) suggests some t-rrearms made their way
over the crcst of the Cascade Range prior to thc
first major waves of Euroanrerican settlers. The
impact of f irearm-equipped Nrtive American. on
luca l  e lk  popu la t ions  i .  imposs ib le  to  e . l imc le .
but such may have initiated decreases rn some
local populations prior to the arrival ol
Euroamericans and contributed to thet demise
alterwards. We suggest it is doubtful thatthe inrpact
was geographically universal because local Na-
tive American populations were. in the middle of
the ninctccnth century,less than halfthe size they
had been a century earlier as a result ofthc intro-
duction of European diseases fbr which Native
Americans had no natural immunity (e.g., Black
1992; Meltzer 1992). Finer temporal resolution
in conjunction with more and largel sarnples of
elk remains can bc used to test this suggcstion.

Conclusions

Prehistoric renains of elk have been reported in
arcas of westem Washington where numerous ar-
chaeological sites have been excavated but not in
areas where little excavation has becn undeftaken.
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This bias is exacerbated by the gcneral lack of
preseryation of f'aunal remains in archaeological
sediments underlying local conittrous fbrcsts and
the paucity of radiocarbon dates associated with
those remains. Nonetheless. the available data
suggest elk werc widespread over much of west
ern Washington at least dufing the last half of the
Holocene, pafiicularly between 2000 and about
150 years ago. Comparison ofthe prehistoric record
of elk in westem Washington with thc historic
record for this spccies suggests that during the
last half of the nineteenth century the distfibu-
tion ofelk shifted as a result of land modilication
associated with Euroamcrican settlement and
depletion by human predation.
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