
R. Lee Lyman, Department of Anthfopotogy 200SwaowHal Unversty ot l \4issouf .  Col l ]mb a N4 ssouri 652i1

The Holocene History of the Red Fox (Vutpes uulpes)
in Eastern Washington

Abstract
A modern roos.osraphl o
zoogeograph i  o l  th r  red for  based on  i rs  modem d jn r i lu r ion  rhere  are  era lL , ! r (a l  iL i rhpreh is r , , r , , t : r . ,  Red , , , ,  .  r , "  indrg . r r , ,  r r
t l ) | l r . P | . i f c \ o d h w j s l . d . d h a r e e r j n . l I | | j . t . l h r o q h o u l l h e l a s l

iD  t l .  Hoo i .ne .  E lnen)  \ \  u \h insron  s  e \hnr  l i ) r , s  ma!  be  hrhred  dr :sccndants  o i  in l ig r :nou- .  a rd  n r r ro r tu rer t  foxes .

Introduction

In a r-cviel' of thr carlr 20th r'enturl' historic
zoogeographv of red lb-res (l'rrlpes rulpes) in thc
slaLe ol 'sashington. Aubn (19U.l) qrrrduclccl:  l )
"fbxes are inftcqucntlv lbund in l the ( iolLrmbia

Basin during thc 20th centLrrr ' ,  and most o[ Lhosc
founrl arel pre-"umablr delived lrom foxcs that es-
caped irorn fur farrns in Lhc 1930s and l9zlOs

[lhcreas others founcl there] probablv represent
tandering or dispersing individu s" (Aubn
1984: t-7):2.) the pfescntlv ertant pt4rulation ol red
foxcs in norlhcaslcrn \\ , 'ashingLon "is descended
frorn inLroduccd anirnals" (Aubrv 19tt4:77): and
i3) a single museum spccimen ctr l lectcd in 1923
' 'consti tutes Lhc onlv evidence that indigenous rrd
hrxcs occur in soutl teastern S'ashington land
probablr reprcscntsl t!ander;ng folies thal refc not
from .rn establ ishcrl  local prlrulat ion" (Aubrl
198 .1 :7 t t ) .

In hi-q olerr. icl  of S'ashington mlrrnmals.
D qurst (1948:58. 79) spcculated that red foxes
in thc Cascacle Rangc of Washilgton took r.eiuge
in the southern ( lascadcs during the srisconsinan
glacial episode. urcl that iirxes in castern ['ash-
ington took lel irge in the Blue \ ' lountains o1
southcastern $'ashinglon dul ing Lhc' S' isconsinan.
Both populaLion,. dispersecl no hrrard. Dalclucst
corjecLurcd" al ier glacial ret leat {during the
Holocenel.

The bridge l inking Dalqucst s speculat ions and
Ar rLn  -  e ' , r ' ,  l r r - i , , r .  i -  i " und  i r r  I ' r ,  h i - t o r i r  " e r r ra i r r -

ol led frrrcs. hr thi-c paper I  lcviet the I loloccne
r  l r - t  l 0 . 0 0 0 r e c r - t  r ' , , , r ' , 1  [ o r  r ' - d  t , , \ F :  i r ,  i  J - t c n l
S . , - h i r  F . r , .  T l - r t  1 , r e h i - r , , r i ,  r . , o " l  r s  i r  i -  r r , , r '
kno ln  i nd i ca l cs  t ha t  l ub r r ' s  { 19B :1 )  conc lus ions
. , r , , 1 I ) r l , l u c - r ' -  r  l , , l B r s p , .  U l c r  , , ' . - r f ,  r u t  i n . . r n -
patible. and lurgelv arlunl for the Holoccnc
record.

Methods and Materials

All red lox spccimens reportccl ler.e rccoveted
l iom archacolopjcal si les. l)ue to Lhe nature ol ar-
chacological research in eastern Washington. the
specimens nlal' or lnav llol bc r.elnesentative of the
abnnclancc or completc distr ibrr l ion of red foxes
thcre during Lhc Holocene (Gfa!.son 1981. t9B4:
L r  r nan  1987b ) .

\ ' ly oln archaeological data (7 sires) and a
revierl  of the publisheci and unpLrbl ished mam-
rnal irn laulal daLa f lom easlern S'ashington and
vicinit,r' (lfl2 silcs) r.eveal the presence of rcd fox
rernains al I6 sites r,hich span the errt irc Holocene
(Table 1, Figure l) .  I  do not include the remains
reported sirnpl,-v as "fox" br.Osborne (1957:It9)"
no. the t\r.r reponed instances of grel fo:t (Lioc,ron
circrct)atgenteus) reportcd b,v Deavcr (197i3:

f iSure  l .  H , ) locne archaeo l ,g icu l  s i tes  v l rh  n inanN o f  F( l
litr ( t'rlp.i tu&.t in castern tr'eshingron. Courrr
ri(.s shoiln for r.i,irnce.
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I)earcr and Crcr:nc I 978) and \{cad cr oL (1985).
Xh identiiications of bones and teeth as represent-
ing 11 rulpes hare been based on the size and mor'-
pholo;l ofthe remains: r'ed fo\es tend to be larger.
for insLance. Lhan oLher members o[ Lhe genus.
lnglcs (1965:339.| reports the lelgth of red foxes
as 90- 100 crr and fed fo-\ sLLrl ls as l  iJ.7- Ll l . l  cr l
long. Thosc sarrc nrcasurcmcnts for thc kit  {ox (11
,raclot is) are 60-Bi[ cm and 10.5-12.2 crn (I lgles

1965:i3139). The arerage s* ift iox (l'. r.,elor) teighs
2.5-3.5 kg. the average kit  fox t 'eighs 2-3 kg. and
the a\erl lge led lor rreighs l3-7 kg (-Samuel and
Nelson I9B2).

Because the taphonornic histon of a bone
assemblage re.overed from an archaeological si te
is dif f icult  to asccrtain (Llrnan l987b). thc cxtcnt
to l'hich such assemblages resemble the original
fauna lrom lhich thcv lcrc dcrivcd cannot bc
determined {Gra,r '-son 19BIi.  I t  is rea-.onable tcr
assumc. hor,;cvcr. lhal laxa rcprcscntcd in ar-chJc-
ological iaunal assemblages iived in the general
area of the siLe of rer.olerr .  Tr picalh onh Lones
and teeLh of greal socio-cconomic laluc' $,crc
transported over great distuces bv prehistolic
peoples (Lvman 1985 and rciercnces lherein).

Frequencies ol rr-r l  fox rcnains rcportcd in
'fable 

I are nurnbels oi identilied bones and teeth.

t ' i th thc cxccption ofthc lccord for 35W54 thich
$'as rcported as the minimum number of indi!idtral
animals fepresented bv an unspecif ied numbcr of
bones and teeth. The wiitten record for red fox
fema;ns from eastern Srashington alchacological
siles does not alwa,vs include which palts of the
skeleton lere identi f ied. but I  havr incluclccl such
infor-rnation whcn availablc in l able l. The reponed
bones and teeth replesent mosl major anatomical
regions ol the bod1. indicaLing that whilc somc of
the remains rnay hale been transpo ed significant
distanrcs. surh as phalangcs still attachccl to a hide
used lbl clothing. that is not regularlv the casc.

Nonc of thc 35 (57 .4o/o of total sample of 61)
specimens I have identilied displays evidence of
hurnan rnodif ical ion. srrch as butchcring rrarks.
Sirrilarh, the tr,o specimcns rcported bv (iustafson
(1972). the 14 reported br Deaver and Crccne
(1978), and thr: six rcportcd b_-v Livingston (I9B5a,

b) appalentl l  clo noL cl isplal- butchen marks (t i th

mv 35. 93., lYo of total sample of 6L). r\ l though
such ne€iative e!idence does nol mean people r'r,erc
not responsible frr l  the cleposiLion of anl or al l  of
Lhose rcmains (T,,r nran l9B7a). there is no er.idence
l o  l ' t 1 , m l , t  m c  t , ,  r r g r r r  t h J t  J n !  u f  t h u {  t ,  m r i n .
1\crc dcpositcd b,l'ptople. 1he fact that the lemains
$ere foLrnd in ar 'chaeological conlcxts provides
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l i t t le clari f icat ion ofthis issuc 1L_"' .man l9B7b). ln
the lbl lot ing then. I  presurne the red ir : t  rernains
discus-.ed lere nol lransporLed signif iranl dislanccs
()25 knr) bv prr:historic human hunter-.,  lul l_r
rcalizing this plesumption ma\ be false.

Results
'l'here 

are no knol n [tistrrrrsinarr-agcd rcd fox r-r:-
mains ftorn easlcrn \\  ashington, but that mal be
duc to thc fact ihrt onl1'thlee i iunal assemblages
ol that age are knorvrr lrorn this arca ( l .vntan
1986a). That rcrl ftrxcs lrcrc in cistcm Washin;don
during the earlv Holocene (10.(XX) k, 7.000 B.P.)
is indicaLcrl bl rcmrins from foul si tes. lox re-
mtrins f ion 45FR50 mav date as earh as 10.000
vears ago. rcmains from 45\\rT,1I as earl,v a-"
8.000 rears ap(o. and rernains irom 4,->Fli , tr4 as
eull  as 9.(X)0 \ears ago. Thc iact that , l5l-R50

and 45S T4l arc in southcastcrn WashirSon ald
.151'-L.1.1 is in norlheaster-n VashingLon plovidcs
support lor-I)alclur:st '-s (1948) conjecture that red
in re .  , r  cu1 , i . d  I n , , r r t i r i r u l -  n  " i , , r -  ; n  i  J - t ,  f n
S.ashington cluring thr last glacial period. then
dispersecl nolthward drrr irrg t lre I Ioltx.ene. An carlv
Holocene dislrersal nighL dccounl lor thc 8.700-
rear-ol l  lonains f lom 45GR97.

The I 0.000-r car'-old fox rernains Iiom 35S'S4
sr.rggest thal lirxes mar hare lakcn rcfugc in thc
southcrn Cascades of \ 'ashington during the [ ' is-
consinan. jusL as I lalquesl conjcctul-cd. 

' lhcsc 
data

also sugg.cst a possible earl1 c.,r middle (7.000 to
3.500 B.P.) Holocene dispersal bl foxes into Lhc'
nc-'r1hen (las.ade N'[ounLains ol'S'ashington" *hich
rrr ight also account ibr the middle Holocene re-
mains l ionr 45OK-t -t  and ,tr5OK258. Tn addit ion.
thc nriddlc Holocene record l iorn ,15trT1114.

plus the pr;ssiLle mirLl lc Holoccnc rccords i lom
35CN191. 45OK1l. 15OK25ti.  and 45A-s1]2 sug-
gest that red nrres rrere prcsent in caslcrn \ lrash-
ingtorr cluring Lhis rclal ivc'h uann ancl dr cl imatic
pcriorl (Barrrosky et al. I9B7). even though fecl
lbxes tend to aroicl hot. clrr.habitats (scc,Samucl

and \elson l9B2 fbr r general accounl).

During the late Holr lene ( lasL l | .500 lears)"
red lcrx rc'mains r,".crc dcposited at 45Atl2.
45CH302 .  45DOl89 .  . 15AS78 .  anc l , 15 ( ;R ,X45 .
and possihlr at 45(lXI91. 4.5OKll.  45OK258"
and ,X5ASti2. I t  is unclear i f  this apparcnt inclcasc
in lrequencl ol si te re.rrds or 'er the rnidcl le
Holrcene is due to grcatcr abundanccs of foxes
at this t ime. or the facl thaL m()fe laLe l lolocenc

archaeological remains have bcen recovered and
sturJicd (L,vman I9B6a. I987b).

It is dillicult to a-scertairr rrhethcr thc Holocene
red 1;n remains clescr-ibed hcrc rcplesent "estab-

l isherl local populat ions' '  or "r 'andering" (Aubn

198,1) individuals. Al l  remains I have examined
r-cprcscnt skclctallv mature individuals raLher than
nerborns or juveni lcs. Rccoven' of the rernains of
ncr,".borns might be taken as evidence of Jocal\_
reproducing establi-<hed populations. Gr.en the lorv
probabil iL;- f trr  prcsenation of the remains of
ncl,borns of anl mammalian taron in the archaeo-
logical record (Lprnan 1984,), the abscnce of
ncl,;born rcd fo-.r remains irr easlern Washington
archaeological silcs docs not necessalily mean that
lcsidcnt local populat ions did not cxist thcrc.

Aubrl (19ft4) corrcluclcs on thc basis ofhistoric
daLa lhat most tirentieth centun red ftrres in
castcr-n Washinfiton ale derived frorn inlroduced
fur falrn escapres. Thc l6 Holocene records re-
portcd in Table I suggest that moderrr populations
in easLern Washington rnav also include individuals
dcscended from red loxes that occurrccl in this
region during tlre l{olocenc. Whcther those indige-
nous foxcs wcre rcsidcnt to eastem WashingLon or
rcsidcnt to contifluous areas, such as thc ldaho
panhandle and occasionallr' rvandered through
caslcrn S'ashinplon. cannot be delerrnined from
Lhe avai lable data.

Discussion

The Holocene zoogeography of mammals in
$'ashington has bccn dvnamic (Livingston 1987.
Lrman l986a. 1986b. I988a. I-vman and Living-
sLon J983. I{cCorquodale 1985. Van Vuren
1987). Signi l icant acldit iorrs to our undcrstanding
of lhat history can be found bl careiirl evaluation
ol historic records. as Aubrv (1984) has shown.
Bu t  t l , F  t , f ' h i . r , , f i ,  r , . o r J  i -  r l " o  "n  im l ' o r r rn r
source of in{ormation, as Fichter and S'illiams
(1967) have shown for lecl foxes in ld.rho. The
prchistoric rccord provide-s a uniclue source of in-
formation that temporalll extcnds ltistolic data. oc-
casionall_v promptinpi conclusions clilferent from
those suggested soleI bv historic rlata (e.g.. Lvman
l98Ba) .

'l'hc 
faunal record :1-r reflecled bv archarolog-

ical data suggests thal red foxes lrcrc t'iclespread
in eastr:rn Srashington throughout the I loloccne.
Those data also are reacl i l r .  slrbsumed within
Dalquest 's (1948) conjectured late Quaternary
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zoogeograph,v of led foxcs. Perhaps the apparcnl-
i1 lc-,w hi-*oric population of indigenous rrd ftrxes
imp)ied bl Aubrr 's {1984) anal,rsi-" resultcr l  frorr

thc inrpacLs of Errroamerican sctllcrnenl. farliclllar-
I,r' pfven carlr hisbfical perceptions of Lhern a-"
harrrful predators (scc BLrechner 1953 for oLher
examplrs). Tmportantlv. i t  - .eems clci lr  lhat nlodem
red fox populat ions in castrrn S'ashinplon rnighL
not simplv bc thc |csulL ol histol ic introductions.
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