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Abstract
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nc lso l i t . le . . . . thanonerearo1dtomat r r r iq ' ' l e recapt r r redon i r i r l te r rangr lo

ant iboc l r  t i te rs  to  bor ine  resp i ra to ry  s lncr t ia l  r i rus  tRSV) .  jn lec t io rs  bor inc  rh i ro t roch l i t i s  r1BRl .  f l r r i , i11 ! ( i , , , ! -3  \ i r ! r  iP l -3 ) .
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2l ol those d,$s tested posiLne or recral rrahation. \o fernale calres 1r = 3r or males (n = l3r te-.teil po-.irne for PSPB. Baseii

on lecal sample anahsis, 36 of.16 l;8ol) elk iLere negatire for intemol parasites irhlle the rrmairing hrd o* prrasitc cgg. oorrst

o r la r raenurnber . . .Thes ign i1 icanceof theseresu1ts is th ! t lheco ld jkum

ii{ inrernal parasires. and PSPB compares farorabh rdth rectal palparion 1br pregnancr diqnosis.

Introduction

The Colocl<rrm Elk Studv. a l ive vear project, las
startecl in Jul1 19Bi to map and inlrntorr clk
habitat. determine distribution and migpation pat-
terns ofelk. determine the prevalencc ofparasitcs
from fccal unalvsis. sclcctcd infcctious diseascs
from serologic tesl ing. and o)mpare plegnancv
testing methods ol cows. This report details the
r-csults of infedious diseasc. inter-nal parasite. and
pregnancv method test ing. There h:rve been no
such prcvious studies pcrformed on elk in the Co-
lockum herd.

The iniect ious cl iseases and internal para-"i tes
lbr t'hich the clk rrcrc testcd ar-c common patho-
gcns in catt le which mar be ol cl inical and eco-
nomical signi i icance (I l lood cr a1. l9B9). fhcrc
have beerr no chal lenge inocLrlat ior stLLdies rr i th
RSV, IBR. Pl-3. or Hemtqhilu.s in elk. Conrp-r'lrr-
batLer. a rer. ' t  urbicluitous bacleriLlm. has been
reported to cause increased fetal deaths and lol
far,n production in W,vorning anteloper hoterer.
this has not been noted in elk (Thorn er a1. 1982).
BruL:elLa, an abort i facient. has been well
t l u ,  um '  n t , , l  i n  , l l .  Th '  n ru - t  1 ' r ' - r . r l en t  - i ; n -  i n -
cluclc abortion. prcmaturc bilth or bilth of weak
nonviable calres. CLrrrentLv. blur 'el losis in elk is
Iestricted to the Yellolstonc ecosvstcrn llnd has
not been reported in elk frorn $'ashington. Cl inical

B\ D and leptospirosis halc not bccn rcportcrl in
clk.

Description of Study Area

Thc Colockum StuclJ area encornpasses approx-
ima te l v  2 .21 ,00  Kn '  (F igu re  l j  i n  Cen t ra l
S'ashirrgton. The S'ashington Department of S'ild-
liie Colockurn V ildlife Area is ccntrallv locatccl in
the stud"- area. The primar,- slLrdv area i-q an
eastern slope ofthe Cascade ['lountain Rangc gcn-
clal lv bordered to Lhe east by the Colrrmbia r iver
ud to the south and west br the Kittitas vallev.
Colockum rangchncl vdrics from shrub stcppc to
t.on;ferous lcrrcst l i th alLitude ranging lrorr 175
to I9B0 rn. -{nnual precipitat ion is 15-?6 cm.
'l 

imber. livestock. mining. irrigation ancl hldloclcc-
tdc \!'atershed. \rinter sports and outdi.)or recrea-
t i on  a re  impo f tan t  i ndus t r i es  and  ac t i \ i t i es  i n  t he
region. Elk are the primar "- mminants in thc arcr.
O thc r  r um inan ts  i nc l udc  ca t t l e .  dones l i c  shecp .
rnule deer. dornestic and mountaiD lioats, and a
srnal l  populrt ion of captirc bison.

Tnd ia r  I ' i , r l l 9 ra l , h -  i n  t l r e  ( ' , , l o r l ' . r r n  . c . . i , ,D  -L rg -

gest elk were native b the area; ho$e\er. fe$ or
no elk telc notcrl  b_-v lhite sctt lcrs in thc lr id- to
late-nineteenth centulv (Do\{ 196.1). Herd an-
ccstor-s rlclc tr-lrrlsplantcd in 1913 rntl I916 from
Yellorvsbne National Park. The cLrrrent prehLrnting
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Figure  l .  Ihc  Co lockuh l . l l k  SrLrdr  a rea  in  Cenba l
\ \  rsh ingron  l r ig1 i0 .  l lep tLre  r i le  rn id  (shaded l
r j th i r r  thc  Co lockuo f l l k  Srudr  a re !  l l x '1 , t r \1 .
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season popLrlal ion i-s approximatel,v 6.500 and ac-
counts for 100lr of the annual bul l  har-vesl hrr
s.ashinSon.

Materials and Methods

EJk lere captLrred hv lbur techniclues: 1) poltable
panel trap.2i permanent corral trap. 3) nrl  gurt-
ning from a hel icopter ' .  and 4) dart ing rr i th im-
mobilizing drugs from a hclicopter. Filtv-one elk
lere examincd bv a lcterinar- ian (Hein) at the t ime
of capture.

' lhc 
poltable panel trap (2.5 rn high r 2.5 m

liclc x 5 rn lorrg) tas used in Januar,v 1988 and
]989. IL rras baitecl l i th al lal fa hal and salt  and
equipped with a t l ip rdre. lhc l igurc cight corral
traps (2.5 m high x 23 m cl iamctcr and 2.5 rr high
x 6 m diarnctcr],  used in Januarv 1988. tere
baitcd in a sini lar mannel. In both the panel and
corral traps. an intramusurlar inject;on of -quccinv-
cholinc at a dosage of li>-20 rrg pel elk via darts
lircd fron a Palrner Cap-(ihur@ dalt gun las used
for irn nrobi l izat ion. A l l .3 r 3.3 m net f i rcd from
a Coda@ net gun l iom a Hughes 500 hcl icoptcr
tas used in Februarr l9BB and 1989. DLre to
trauma to the elk ancl possible human injury. this
rneLhod r)f  cal lure r\ ,as discontimred.

Elk tere also darted in Februan l9B9 and
1990 *i th Palrner Cap-Chur@ darts frorn thc samc
helicoptel nith a combination of x_rlazine
(Rompuno) at a dosage of 20-70 mg per elh and
carfentanil (V ilclnil@) rt a dosage of 1.5-i'i.6 rng
pcl elk. One elk was darted with 70 rng r l lazinc
and 8.6 mg etorphine (fr199@). Relersal olcarfen-
tani l  ancl ctolphinc in the nafc{) l ized elk r las ac'
complished rvith nalrxone at dosages o{ 1.10-260
mg. One-third of the naloxone rras administcrcd
- . r l (  r , t r r e ,  u - l \  r ' h i "  t h "  r e m . r i r r J ,  r  \ . r s  : i \ r n

l l l l ) i l l , . ' ,  
R"crcr ing ui  rh,  nJn,, ' i , .  s.r-

Blood tas col lcctcd from the jugular rein.
allolcd to clot. crenLrifLrged. and the -"erum rras col-
lected and f lozen pl iol  to shipnlent for analvsis.
Serurr sarnples uere anallzecl bv thc s.ashington
.{nirnal Disea-qe Diagnostic Laboratorv (S'ADDT,).
S'ashinplon State Univcrsitv" Pu1lmarr. Siashing-
ton. Antiboclv against bovine respirabN svncvtial
lims (RS\il. infectious bovine rhinotracheitis (lllR).

bc,vine vim-. diarrhca (BVDl. and palainf lrrenza-l i
r i r u -  r I ' T -3 t  r ' a .  t - - t - d  l , r  r n i ,  r " t i t e r  r i r . r -
ncutral izat ion (Dunbar et a1. I9B5: l 'orcvt ancl
F r e r r n c r r  l o B B t .  \ e f u n r  l l n t r l , o , l \  t i t ,  r ' .  r ' ,
Hetn,,phi l tr .  CnnJ,, l , 'bo' to,.  -Lr ' l  L.pt""pi ' , t  t , '  r .

determined bl rnicrotiter agglutination, ancJ
Bn , " l l a  t ' , t .  l , : 1 . , 1  l , r  l . r l . r  . r gg lu t i r , a r i nn .

F ' ,  r l - . rm1 , l e .  s " r "  r n . r l r z " ' l  f o r  p . r r r . i t - . r . : g - .
oocvsts. and lal |ae at the Department of ] \ f icro-
biolop' and Pathology. College of\ eterinary Xledi'
cine. $'ashington State Lniversitr .  Prior to ship-
rnent. fccal sarnples were slored at, lo(1. Fecal
Ilotalion $ ith a siandard sugar ilotation tcchniquc
(sp. gr ' .  = 1.27) tas uscd to delefmine the
numbers oI gastrointestinal palasitc cggs and coc-
cidia oocvsts. A Baelrnan apparatu-. technique las
used to evaluatc fcces for first slege larvae ol
lungrvorms.

Serurn lvas assavcd lor pregnanc! specific pro-
tcin B (PSPB) at the Department c, l  Animal Sci-
ence. College of Agriculturc. f .  niversitr  of Idaho.
I ' loscol. Idaho. Fortv -qamples (13 male; 3 calf .
2 yearl ing and 22 adult fenralc) r lere assared l trr
PSPB bv the radioimmunoassav pr-ocedure (Sasser
r /  , r / .  I ' r 8o r .  F i - l d  p r -g r ' enc r  de te rm i r r . r l ' on  r r -
l , !  ' c c l l l l  l n l pJ l i on  " i  f '  t . r l  m ,  n -L r ' . r r r - - .  ' r t - r i l e

cotvlcdons, or fetal l ial lol lernent.

Results and Discussion

Five elk rlere captured in the portable pancl trtp.
17 in thc l igurc cight corlal trap. 18 hl net gun-
ning lrom a hel icopter. ancl 24 bJ dalt ing fronr a
heLicoptcr. Captured elk lepresented less than one
percent of the herd populat ion. ldeal l_v. 10 pcr-
cent ofthe population should have been tested. but
this $as not pos-sible due to f iscal l i rnitat ions. Al l
cJk lcre in good phrsical condition e:icept one cor,r
that r las \.er-!  thin. No othcr elk erhibiLecl signs of
cl inical di-"ease.

\eutralizing antiboclv titers to RS\i in this sttrdv
rangcd l :5 to l :80 (rnedian : l :7.51 and l 'ere
detected in 6 of.15 (130/o) clk (Table I ) .  The lorl
scroprevalerrce incl icates R-{V inlect lon rs not
" i , 1 . . p r , . r ' l  r ' i t h i r r  t h .  - l L  t - - t - d .  <cn ln  l i l c r -  t o
IBR oi 1:5 to l :10 (meclian = l :5) tcre frrund
in l7 of 45 ( i3f lolr) elk indicating lol incidcncc o{
exposure rdthout obserlccl cl inical nani festat;on.
All elk except a malure bull tested negative to BVD.
A t i ter of l : .10 in the bul l  indicatcd cxposurc. bul
no clinical disease uas obserred uhen the bull was
h:rndled. Semm ti tcrs to PI-3 lere lcrund in i lO
oi 45 (67ol)) elk and ranged l :5 to l :160 (mcdian
: 1:15). These t i ter-q indicate t idespread ex-
po."ure. flezroplzills titels \rcrc prcscnt in 4,3 of
.16 (9670) clk. ranging from l:50 to l :512 (me-

dian : t : I2Bi. The-se t i tels leveal t ' ic lcsprcad

Surrer. of the Colockurn Elk Herd 2I9
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' \umbers  ind ica te  fe . i l , r rd l  lNm t i te r  ra lL res  f ro r r  l ,os i t t r . i  ! , , im! ls .

erposLrre. A11 clk had posit ive anl iho.h l i tcrs to
Campllobacter, ranging l iom l:25 lo 1:200 (me-

dian = l :50). A t iLer of I  :200 in one elk lef lecLs
recent e\poslrr.c: horrer,er. rr ithout aclditional
samples the t i tef is cl i f f icult  to interplet.  {nt ibodv
t- 'r-  l , ' r  hu,el lu .u'J LeJ't ,^J, i tn $crc n'Frl i \ . .
Both cl jscases ale imp{}rtanl disea,.cs of l i lestock.
but at this t ime i t  does nol appcar that the Col-
ockurn elk are a reselvoir of iniect ion Iol l i lestoc,k
that afe svrnpdlr ic.

\  r m l , - r -  r r r d  ,  ' , r r n l -  o l  r n t e r n a l  l , a r a - i t '  , , r r

dcterlcd alc listed in Tahle 2. i\ernutodint; sp..
thc thinnecked intestinal lor-m, las lbund in 7 of
46 (150/o) el l .  Eggs po glam ofleces langed fr.om
2-1.1 (rnedian : 5.1. Trichtuis -sp.. the lhiplolrn.
rras founcl in 5 of46 (110/ol elk. Egg counts lere
lorr'. rangirrg liom 1-6 (nrcclian = 1). C)ne Eimeria
sp. ooc\st $as found in one elL. Tape[rrr lr  cggs
ofthe genus l lonie; ia lere i i rund in 3 of :1.6 (7%)
elk. Egg counts r ' :rnged 12 to l8 lmcdian = l5).
Tric hostrorrgvle stomat hworrr (.Hemonchus,

Ticltostronglu. Osterragla) eggs lcrc founcl in c-'ne
elk l i th the count oi eighl eggs pcr Eirarn. Firsl
- l . r 9e  l a r ra . , , l  l r r nysu ln -  \ \ p r c  , , , , l  l r c . ' n l  i r  J  r \
- iamples.

Retral palpation for detennination ol prcgnancv
in 2 vearl ings and 22 adult corls indiratcd that 2l
of the adults ! \ :ere lregnanl. Scmm PSPB results
(Table 3) and rectal pdlpation lesults of adult cot 's
lerc in full agreement. Of Lhe tt'o vcallinpl col-s.
one tested fositivc for I'jSI'B thereas the result lor
the other las inconclusi le. BoLh of thc tcarl ing
cows tesled ncgative on rectal palJration. 

'l'hese 
in-

consistcncics mav be e\flained bv an crrol on rec-
tal palpation or persisLencc of PSPB in circulat ion
afler recenl fr lal  death as seen in red dccr'{Haigh
et ul. I98B). Based on reclal paipation. concep-
tion rate fcrr adull corrs tas 950i ancl for rcarling
and adults combined was Ut]oi.  Al l  l3 male elk
and i l  lcmalc cahes tested PSPB ncgati lc. The
PSPB assav has also been used in cleer (Sioocl et
al. 1986\ and rnountain goats (Ilouston et al.
I986) l i th rel iable results.

Conclusions

Bascd on thi,. studv. elk in the Colockurn lrera u,ere
ph,vsicallv healthv. Onll one adult corr appeared
in poor phvsical condit ion and on rectal palpation
a largc abdominal rnass which mav har,e heen a
tumor \! 'as detecled. None of the other captured
ell  exhibiLed signs of disease. Evaluation of serurn

22O Hein. \ ' Iu-"ser. and Brackcn
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T-{BL|  3.  c, ,n,Prr ison o
lu krnr r k hfrl in Central S ashnigton.
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t i ters indicated low values or l{) \ \  fates of;nfcct ion
1or mrninant respifalor ' l .  intest in:r l  or replodLrct ive
patho€iens. All elk tested negativc for Lepnspira
an,l Brutello. Analvsis of feces revealed lol lelcl
infestation l'ith parasites found cornmoniv in rum-
inants. The PSPB scmm assav:rppears to he an
exccl lcnt tcst for micl-term gestat ion delennrn[trorl
in clk. lt correlated rlell r iLh pregnancv results bv
recl!11 palpal ion.
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