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Blood Selenium Values of Selected Wildl i fe Populat ions in Washington

Abstract

The object oi thisstL r iros to determine blood seleDnrm (Se) lalues in lree rangnrg idld ungulates in Sashington state. Blood

*as obtairrtl t,m cll tCeo

rn  I i r i : r5 's  Hun lo  S i te  rn r l  thc  Yukumu Ind iun  Nur ion  R.sd lu r ion j  Cr l i l i nn io  b ishorD sheep i0 i i t i  .dnddcn\^  cd l i  omiana)  f ton

rhe norrh Ca-.c. e RaDge ard notheastern Na-.hington. and rnoose i.,llcrs alcs siirasil from the \'lt. Spokane area rerc sanrqrlcd.

i r . s t ( ! j k  s tan , l ! r l

anr l  mr r lc  d r t r  $ r : r ' ' n t r rg ina l l v  d . l l c i {n r  (S .  { ) . { )5 -0 .09  ppm)  (h . rc ls  rh .  nu^ .  rumpled  $ere  { le f i c ienr  (Se<0.05  ppm) .  L lk

looted on the Olvnrpic Peninrla und Hanford Site erhibited Se ralLres considered adequrte. The rerlts uggeit blmd Se lerels

l a r i a r l o l g e l L h e r d s t i l I ] i I l h . s t a l e $ h i ] . b ; g h o n l s l l e e p - m u l e d e e r .

lo  domcn i (  l i \ . s lock  \L i l l  r { le { r !1 r  }u  ucs .

lntroduction

Selenium is tr trace element that is an inte€iral part
of the enzyme, glutathione peroxidase. which acts
in coniunction r,".ith vitamin ll to protect cellular
membranes and l ipid containing organdles from
the destructive eliect ol I;tty ar:id peroxidation
(Blood and Radosl i ls, l989. The Merck Veterina4,
\I:rnLral. 1991). The primarl' clinical deiiciency dis-
ease occuring in domestic ruminants is nutrilional
muscrrlaf dvstrophy. commonlY cal led rvhite mus-
cle disease. ln aflected animals this maladf is most
signif icant in,voung animals dul ing rapid grorvth.
Signs inr:lude stifl gait. reluctance ol inability to
stdnd and musclc trcmors if forccd to stand morc
than a ier.r minutes. Weakened myocardium and
diaphragrn rnuscle results in tar:hvcardia and la-
borcd abdominal rcspirat ion. Dcath is not:rn un-
usual sequela. Other Se deficiencv condit ions
includc unthriftiness, chronic diarrhea. decreased

Ar .$ l h  r r r r .  p , , , r '  h : r i r . na t .  im1 'a i | e , l  im rn r r r r e  re -
sponse, and possibil,v decreased reploduction
(Blood and Radosti ts. - t9{19). Domestic catt le blood
Sc valucs arc considcrcd adccluatc r, 'hcn )0.1
pprn. mar€dnal when betteen 0.05 0.09 ppm, and
delicienL when (().05 ppm (Fielder. 1986).

Normal blood Se levels in nondomestic
rurninanls arc nol \rcl l  knolvn. In rcd dccr. post

capture mlopath! is predisposed by Se deficienc,v
and rvhite musclc discasc r';s diagnoscd in trappcd
mountain goats in southcastern British Columbia
(Herlret et a1..,  I97I).  Farmed red deer exhibit-
inpl unthriftiness responded to injectable Se (Knor

eL aL., 198i. l l lackinrosh er n1.. I  989). Hor,"clcr.
cnptive 1\'hite-tail deer t'hich t'ere 1ed a Se clell-
cient diet did not exh;bit  adverse health cf lccts
(t lrad-v ct al. .  l9?B).

Soils of the Pacif ic North$esL are general lv lo$'
in Sc (tslood and Radostits, 1989) :rnd Se deficenc,v
in l i restock in thc legion has been long rccognizcd
(N{uth and Allanay, 1963). (iompared to livestock
standalds, Sc dcficicncy has bccn rcportccl in black
tail deer herds in Calilbrnia (Flueck, 199I). wild
mountain goats in Washington (Robbins ef ol. ,
1985. Ficldel l986), and mule dccr and l lockv
Slountain elk in Washington (l'ielder. I986). Cap-
t irc mount in goats cxhibitccl normal comparative
Se values when fed enriched (0.I ppm selenioln)
feed (Robbins et al.- I9BS).

In Cali fornia from l9B0 through l9BB, I  .695
mulc dccr blood sarnples l,ere :rnal,vzed lbr Se con
tent (Olir .er et al. ,  1990). In that staLenide surrey
of l5 managemenl groups. mcan vi i lucs rangcd
frorn 0.039 mg/L (ppm) to 0.-t78 mg/L. rviLh the
ovcrall mcan 0.089 mg/L and the authors reporl
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l  i gL , r .  L  \ \ r i l , l l i l .  fopuhrn , ,F  " iD | l ( ! l  in  \ l ' l sh insroD . \  \  u l
. i r  t l1 ,L , , i r r i , )  l , i shom sheep.  B  SDl ih .L in  \ \  i  ( l l  l .

a re r  b ighor r  \h , !1 , .  C  l l ke  (  he lan  nu t t  r t r l r -
l )  \11 .  Spokrne mos. .  f .  l l l , !  \ lo , ,n ru l f \  e lL .
l  Han l i in l  S i r .  . l k .  ( ;  \ rhnu l rd i rn  \ r r i0 r ,  r l k .
t l  0hrpn-  \ lour r tu i r rs  r ' l l ,

l ic lesprr:acJ clcl iciencl based on lol f i rst quart i le
ralLrcs in t to t ir i lds ol thc nranugonent gror4rs and
clcl icient v:r lrres ((0.0:[ pprn Se) in al l  sarrrplc
gloup-r. Bel$een I980 antl  I9u9. t  Roosert: l t  ancl
7 tule elk hclr ls r{clc tested lol bIrrxl  sc' lcnium
lelels in sir Cali folnia counties. \ ' lean Sc ralucs
ol t lentr aninrals l ionr cach hercl ral iet l  i rcnr
0.07.5 ppn to 0.258 ppm (Jessup. 1990). Onlr
one helr l  crhi lr i tccl r  mean Se ralrrc (0.1 pprn.

Tht objctt  ofthis studv uas to r lr : tcrnrinc blood
Se ralucs in l icc ranging r i lcl  urrgLrlatcs l iom r:ar,
iorrs lcgions oi \ \ 'ashingLorr.

Materials and Methods

Descnpt on of StLrdy Areas

Irrr l i r idual crpt lrre areas arc i tJurt i l iccl in ! ' igure
l.  

' l  
\ rcntr l looserelt  r : lk lcrc captuled on thc

southcrn and \!estern ( l f l r inagcs o1 t ire Olvrnpicr
\ ' loLrntains (O\' l )  outside Olvnrpic \at iolal Park.
Thc clk lele lound in LirnLcr clcal cuts l ' i th ele-
\at iorl  general l !-  betrecrr 3?0-10?i rnelers. -qixl \ ' -
lbul Rocky \ ' Iourr lain clk tcre capLulecl in thc Bluc
\ ' lorr nLains ( l l  \ ' l )  of southe:rstern Srash ington. l  he
elk rr:rc located in nrorrntairr nrcador,;-. .  t i rnber
lLcar (Ll ls. and shrulrsteppe rangc r, ; i th elerat ion
r.r l ing bt*tccn 300'L.),10 rn{rt i ' rs. l rrcntr Ro.L,-
N' lountain clk \rere cal) lured at thc Huribld Site
(l lS) in southcentral \ I iashirrgtorr.  l 'hc anirnals in-
habit "hrubstelrpe rrngc l  i th clcvation ranging bc-
t leen 27i>-,16i nrctcrs. lbruleen Rockr NTounlain

l{16 l lcin. l  alcolL. -(niLh. anrl  [ ' l rr ls

clk r,".ere caplured on lhc Yakama lndian \at ion
Restlvation (\ lNIl)  in souLhcerrtral \ \  ashington.
Elelat ion:rt  the caplur{r si tcs l lurged lrom,tr60
to I llliS rnt tcrs and habitat vnried lrom thin conilcr-
ous lorcst to shrubsteppe. Four Cali iornia bighom
sheep \rere cal lured on thc Sinlahekin Si ldl i l :
Arca (SV A) on the nonheastern sbpcs of lhc north
(lastarL: l \ Iountains. ancl l0 i lorn Vulcan \ 'Toun-
tain (VXl) in northerstefn Washington. l- lerat iorr
:r l  these caplurc si lr :s las approrirnaLel_"- 615
nrelers. lhc bighorn sheep $ere capLurcd on steep
hil lsidcs with cl i i ls and thin Lirnbcr stands. T*o
moose $ere ( aplufcd on lhc soulhern and south-
easlern slopcs ol fr l t .  Spokane {N' lS) in rcplanted
loung gro$lh r learcuts. ElcvatioD at lhe (,aptl l rc
sites rangccl lrorn tt5o Lol000 mr{crs Six rnule
rlccl lele sanrlr led along thc nonh shore of l .akc
(ihehn ( l ,C) al clcrrt i  rs ol l i , l0-,130 rncters on
sLeel).  south l i rcing slopes. Vegalat ion l |as domi-
natcrl  bv L)ouglas f ir- .  l )ontlcrosa pine. blLrebunch
u heat gr-ass. and bit terhrush.

Capture I\,4ethods
- l - " , ,  

r r r , , , . ,  r ' ,  r '  , l r r l e d  t r , , r r  r  l r ,  l i , , ' p t ,  r  r r - i r r g
I 'alrncr Crp-( ihur! darLs (,onlaining 1 .B mg carfen-
tani l  ( \  i ldni l i -r) anrJ 50 mg rvlazine {Romprrrr@) in

Januarv 1992. Carl intani l  las rcrcrsccl l i th 200
mg nalo\orre: onc-thircl  giren inlraverroLrslr.  l i th
thc rcmainder administercrl  subortaneoush. Adult
elk:rncl calrcs ovcr 9 rnonths old r\crc captu.ed
irr thc t l \ '1 bv dart ing l i th irnrnobil izing drugs f lonr
a hcl icopter in \ ' larch of I990 and 1991. Thcsc
elk lere dartr:r l  t i th l  8- i1.6 nrg carfcntani l  and
50-100 rng xvlazine. Carfcntani l  reversal *as
achiererl  r i th 200-250 mg nalxone acJnrinistcred
as noted preriousl! .  Rcnarcotization of Lhe elk I 'as
rrot ol)scr\ccl during lol lo\1 Lrp radiotclemetrv
f l i gh t s .  h r  June  1992 .  l 3  nco r rn te  ca l res  ( ( 1
rnurth olcl) *erc caplurcd in the B\I hv nr:t  gun-
ning lrrrrrr a hcl icoptcr or ph!si.al reslr ' r int of cahe-q
found hicl ing in thick crrvrr.  ln \ ' I :rrch 1992. 20
Roosevcl l  clk lcre captufed in thc ONI br clart ing
l iom r hel icrrptcr t  i th concentratecl : .r lazinc {300
nrg/rnl).  lotal dosrges r.anged fronr 900 io t . l t00
mg/clk. Drug rerersal las accomplishecl Lr in-
tralenous ;r ie(Lion o1 ,10-60 ng vohimbinc
(\obine@)/elk. Tn \ ' larch 1992. at rhe S\\ 'A, one
bigholn shccp rtas captLrfed l) \  hel icoptcr clart ing
ti th a combinaLion oi 600 rng kctamine/ I  20 rng
x,vl.rzirre anrl  lhrcc lcre c. lptufed in a drirc net.



Reversal u'as uith vohimbinc. In fr larch of 1992.
7 llockv l'lount:rin elk on the YINR and ,X on the
H,( rcrc capturcrl  b1- ht l icoptcl dart ing using a
combin:rt ion o{ ca i 'ntani l  (2.1-.1.2 mg/elk) and

rylazine (50-100 mg/elk). (lulintanil wa" relersed
with nalorone. In l \ ' lalch l99l i .  i  clk r,r :rc cap-
tured on the YlNll  and 16 eik were col lected at
the IIS. The elk werc dartcd lrom a hcl icoptcr us-
ing carlentani l  (2.5-t i .0 rng/elk).This dr.ug Ias
revcrscd r l i th naltrcronc (250-800 mg/elk): one
lburth aclministered intravenouslr and the re-
rnaincler sub(jLrLaneoLrslv. In \ ' larch 1993. l0 big-
holn shccp lcrc caLrghl b_v drilc net at VSI and
(r rnule deer lrere sacri l iced abng Lhe norLh shore
of T,akc Chclan.

ln al l  anirnals excel)t  the mule deer. jrrgLrlar

venipundur-c r,;as usctl to collcct blootl samples
t'hich lrere immediatelv injecred into EDTA blood
tubes. Nlule deel blood las rrol lectecl bv t,ardi-
ocentesis. Rlood samplcs n'crc kcpt cool in the field
and stored at,Xo(i prior to shipment. A11 samplcs
1\'crc submittrd for ana\-sis rrithin 7 davs ol cap-
LLrre. Srhole blood sehniurn was unalyzcd bl in-
ductivcly coupled pl*mr (l(iP) speclropholomeLer
atomic emis-r ion using h1-dride gr:ncration (Tracv

anrl N' lol lcr.  1990) at thc Holm ltcsearch Center.
f nivcrsitJ of lclaho. Nlo-.cot. and lalues u'ere
repofted on a *et weight basis.

Besults and Discussion

This strncv of sclcctcd rvildlifc in Washin5on sup
porls a prerious sludv (Fielder. 19{36) demonstrat-

T\BLE l Blood Selennrn uhres of rildllfe ni San,n,5or.

ing lol comparative selenium ,ralues in deef.
mountain Eioats nnd el i i .  One-hundred lortv ui ld
ungrrlatcs l'crc samplcd for blood Se r.alues. These
animals included 2 mrxrse. I  l8 elk. l , l  bighorn
shccp. and 6 mule deer ( l':rble 1). Selenium values
rangcrJ from 0.00 ppm to 0.49 ppm r,".ith a mean
ralue ol '0.085t0.06 ftrr al l  samples. lndividual
poprrlal ion rncan vahrcs rangcd from 0.015 to 0.12
pprn. The lowr:st rncan valuc tas noted l iom t iro
rnoose near l \ ' lS u'hi le thc highcst avcragc mcan
ralue r\.as ibund in elk ior:ated at lhe HS.

Althorrgh only tlo adult moose \!ere sarnpled.
their ertrcnrclv lou' rcsuhs *ould suggest del i-
ciencv. Both animals \rcrc in cxccl lcnt physical
condition. An adult co* r,'as prcgnant (dctcrnincd

bv rectal palpation) and accompanicrJ bv a rcar-
l ing lhen captured. The two ( ial i folnia bighorn
-hc -p  p , , p r r l . r t i un - . : rmp l ,  J  huJ  S "  r . r l ' r . - . ugg . -
t ive oi mnrginal blood Se lerels. Low Se ralLrcs in
-ssiA folagc mrw bc a lactor resultingl in poor larnb
recruitment (R. Johnson. pcrsonal commlrrlcatron).
Elk populaLions exhibited varied Sc valucs. Elk
captured in the Ofrl exhihited significanLlr highcr
(P<0.05) Sc valucs than BXI elk. 01 interest is
comparison of the 0! l  elk and Olvmpic NaLional
Park mountain goat me:rn Se r. lr lues. Robbins er
al. .  (19135) lbund 19 mountain goals. caplurcd in
1983 and 198.1. had a mean blood Se value of
0.041 pprn q 0.032 * 'hcreas the 20 elk in this
stu. lv had respective valucs of 0.1 58 ppm q 0.108.
l) i iGrence in these vdues may be relaLerl to Lirnc
of year when samplecl and clcvation ofhome range.

i s txa  i (  i s  1 . , !  l r io , r S ize  l {on th ' i {earSampled

Llk { l  )

L l l  (2r

u k l l l

L l k  ( 3 1

EIL (3)

BlLre llountanrs

\  akanr t  ln r l i rn  \ r t ion

Ollnpic \Iountaurs

Hanf t ) rd  - { i t , .

l u n r r a n  1 9 9 2

I L r r c  1 9 9 2

\ larr  h l ' )9t l  rnd l t r ( ) l

U!r.h 1992 aDd lg(l:J

I l  arr  h I992

Nlarrh l9()2 und \ ' lurch 1993

X'lafch 1993

X'larch 1992

X'larch 199:J

0 .0  r5  0 .01  0 .02

0 .012  0 .02  0 .0 ;  10 .011

0 .061  0 .00 .017  i 0 .03

0.04i9 0.0: l-0.16 a0.036

0. 158 0.0 |  0.: t9 t0. 108

0.l2 0.01J-0.16 i0.021

O.t)79 0.01-0.13 i0.03l l

0.097 0.0?-0. t i l  ! t) .1)27
0.0B1 0.0; lJ-t).15 a0.03

2

1:J

5 t

2o

20

.l

6

Bigh, , .n  ,sh( . r i  lu l . rn  N l  ou  f lu i r

lS ighorn  Shrp  S inhhrk l r  \ l l l r l l i l f  r \ reu

\ t , , t ,  I ) , . , . r t . rkr  cIc lun

111 Colres less rhrn one morth o ld
(2)  Calrr :s  n inr  nronth" or  o l r ler  anr l  rdul ts
(:l I Yearlinss and adnlts
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Elk captured at the HS displaycd values signi{i-
canLlv highcr ( l '< 0.05) than BM elk. Neonatc clk
captuled in the BM in Junc J992 exhibited Se
levels lou,er than adults captured in the sarne area
in March 1990 and 1991. Nlule deer fron the
north shore ofLC had Se valucs similar to bighorn
sheep lalucs from the SW{ and VM. Topoglaphy,
local flora. and climate arr simiJial among the areas
r l t huugh  th "  - heep  r , e re  i  a t ' r r fFd  r t  l r i ghc r  . 1 " -
vations.

ln this sune_,- several * i ldl i fc populat ions e\-
hibited mean valucs considered defir:ient bv live-
slock standalds and tt'o hacl ralues thought to be
adequate. The majori ty (6) of the populat ions cx-
hibitcd mean value-" suggestive of marginal blood
-se levels. The silinificance of the marginal and de-
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ratc and recruitmeDt ai-e arcas of intcrest ibl fu-
turc managemenl study.
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