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TH[ tKPORTANCE or MIN_E:AAL LICICS iO DALL SHE£'P IM IltTERlOR ALASKA 

AN.D I TS S l ~ [FI !'.:AH C.E TO SHEEP MN AG£MEHT 


By 
Wdyne 1E. He I r.ie r 

DepartJnent or Ff sh and Game 
Fa1 rbanks., Ale1:sk.a 

lha iqu11rtam:e a m\1nera1 lids to Dall sheep pgpul&t'ians wais studied u:sing
JT1111rted individu~l Dall sheep at the ~a1n mineral li ck in Dry Cree~. Ala&~a Ranqe. 
Sheep were c:ctptured by dl"'QP net,, markt<d andl relea'Sed. Vbservauons Of mark.e<r 
sh ep loci t.1ctrrs were ma.de from aircnft ,and on foot . It was. foun<i t~at at 1east 
hl'1:e p0p~latiOh$ of 5heep utilize tne nain li~~ on Dty Cree • The populations 

of sheep inhabiting the stud.y area o~,rlap only at the miner-al Hek. TJ'le t1ine 
of l i ck use corr@spGn ds w; th the ti tillf! of r:lO·Y@IJ!@ll t to u.111111er range , and_slieep 
trave out of the1r ~a~ to u~e the 11ck ~t tbis t11D!. The us~ of the liek by
sheep i~ d1ctated by 11111\E'diaiP and long~te~ weather conditions. Lactating
sheep visit the 11c~ 1T10re tilll1A!ls throughout th~ couTS~ of tn~ s~~so" 1 spend 1.6 
'ti r:ics a~ au:h tnta) t.11111! i nv,o 1ved wi tti the 1 id: ., and spend 1n:KH"I!: time 1icking 
than others. Onu on utH iutiion with N!Spl(H::t t.o time of year 1 wea:ther cond1ttons 
ana d~ily licking ~ctivity pot.tern ~re prr!Senti!d. Th~ prob~bi1ity of resi9htin9 
sheep in successive y~s is ~~lcul a~ed . 

lne predictnbl~ natun:!' of utilinttiDn b.)' sheep de~nstrates the critical 
natur~ of minl'.!:1"a1 licks to Dall she?;!p in int~rior Alaska, and provide~ a w:nique 
sftuation for suTvey nnd inventory ~-ork . Mineral licks a-re foci of sheep 
nctivity nnd mtivl!Jlle.nt il'lllll!diate1y folla~ing lnr:iling. Cans~qu~tly, a tedin1qu~ 
is presented for d~termining p'r,Oduetion, survival to ycarl;ng age and population 
co111n:ui tian by nmking 1observntions ~t mimer.al licks~ 

IHTRODUCTI~ 

Irwes tigai t1 ons of genera1 group ~viamen ts and. s.easonal di s.trr1 buti,on 0 1f lla11 
sneop (Olli~ dal?i) have been CDnducted 1Pfl:Viausly in Y~Tiou~ are~s i n Alaska 
('Jicrreck 1963 .. Piil.lmerr 194111 Scott 1951. urle 1944 ,, Gnrss 1963). These s tlJdies 
indicated that sheep were s·ea1so111aH1 presen in certain habitats, but f 1le<I to 
establish whether they we~ ""a~tr~r1rng an~l'rnllS wh1ch were attracte(I to ~ gi1',.fen 
iirea arr res1 dents th~t were the~ ~acti year. In order tc determfTle whetilier O't'" 
not these ~~e ~es~dent ~heep. it was nec~ss~~Y ta mnrk 1ndividunls so the;y 
could be id~nt1f1ed y~r ~ft~r ye~r-

Minl:!'ra1 licks, an? n.own1 lD exist andl have apparent iqmi"'Unce fo most 10al l 
sheep habitat in Alaska. [t has been ?T'IO?Csed that they ~ave primary a"d profound 
effects an sheep distr-iibution and mov~nts ( Pitzman 197Q, Palmer 19411 V1erec~ 
1963a dnd b, Erickson 1970) . How-ever. few sp.ecific data are ava11able to supp<1rt 
th Is seemtngl y rea1sonab1 e i Clea . 

Jn orde r to pro¥ ~de information on and to show too relat11Dnship bet esn 
these two IJDpol"'UPt asp,ects of Dnll sheep biology. the Al a~ka DepartmMt of Fi.sh 
and Game instit.uted an int~ns1ve study of the sheep tnfluenced by the mai" 
llffn ral 11 ck tn Dry Creek, A1 a~ka. 
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MA1£1UAlS MO ETHOOS 

stuPr afl!1ea and qener.a 1 metho:Q: The Da11 sheep stt1d.Y area is centered on 
the Dry l"eek drainag in ihe A1~sk~ Range south of rafrt:ian~s nd inc1ud@s 
adjaoerit dr-ai f'oi;ts (figure 1 ) • AA 1~1S' ror- use 1 n the study we'll'e capturl!d and 
111at·~ed du-r1ng JIJJ'le anti July of 1968-11 at the ma1n m1ner11 Hok on Dry Creek 
ustng tl'le drop "et method described by Er1c~son (19701) . t" 1969 nnd 1970 
larrg:~~ safety-orange plnst.t ic collars with canvas bnddng and bl~dc numerals were 
us~d ( Fi gure 2 ) . ln 1911 cc11 ars ctins i sting of po1ypropy1ene rrope s trrung 
throug~ a numbered pendant and secured around th~ sheep's necks us1ng nog rings 
we~e u~ed~ All collared ani11JaJ1s were a1so marked ~it.hi ear tags (Jwnbo Rotot~g 
by Dal tan Henley of Engiland). 

Tiu~ 1a~ge collilrs ate' yts1ble illt g-reat distances; nmnl:mrs cm the pendalilts 
~re d1scer11ible at d1stances of up to Z50 or 300 meters using &ax SPQtting 
sc:Gpe 1n good 1lght. 

Sheep were 1dentified on nome rangi?'s throughout the yl!ilr. and loc:a.Uo ns; 
were plotted an topogr~ph1ca1 maps. Most observat1ons wero made Qn fDot surve~. 
but some a1 re ra rt survei n i1mce was ut111zed. 5ucei1?H or ~eria1 survE!'.,y tech:nii ques 
was 11m1ted to occastonal s1ghttngs of collars which werre used 1n 19&9 and 1970. 
The snm11er pendant collars used 1n 1971 were impossible to iident1fy from aircraft. 

Observations of m1nc~al lick uti lization at the ~ain m1nera1 l i~k on Dry 
Creek wen begun in 19169. ln 1969 obs·Dl"ViJ,tion$ were mil de from Juno 16 thraug,h 
June 2.5 from 030D to 1800 hours. [TJ 1970 obs_ervat1ons ~ra mada ccGtiml'Dusly 
fram June 3 tbrDugh Juno \2 and ffl01II June 29 tilroug.h "1u1y l. ln 1911 no orgim1 zed 
observ~tfans. were c:r;mducted. but col1an~d snoc-p W'ere noted u they entered the 
l iclc.. ln 1972 cDntinuaus Z4~haur par day ob5ervat1cns cf li~k uti lization were 
IMJde fn:nn M~ 19 thraugh July 5. Curring th.e ci9ht hour cbserva:ttcn shtfts ll 
observers were stationed in a 'P1}'We>od b1ind a.bout 200 gJet.ers fro the li~. 
ln I 973 obs·er"at1ons Weir@ made from 0400 to 1600 nour-s fro Hay '26 th'li"Ough June 30. 

In 1912 Ztl'\cl 1973 aH she~p tQ!l1ng into t11e 11 cJc were classtfte-d wt th 
r~s~~~t to age and sex. ~h~ep w1th1n, the 11cK wer-e nlso classified and counted 
evell')' lO minub!s. At the!ie times wetither et1nd1 tfons wtJ1"f! i1111s11:1 re-tord@d. Returns 
of col 1are-d s~ep U! the 1id. al lcWCMI c.al nilatfons cf fidelity cnnstants (&etst 
1970 for Si he.ep t n di fferen. t age and se.x clas'llcs. 

RESULTS 

tol 1art1nr: The large ccill al"'S used tn 1969 and 1970 \llel'i!' the niost effecthe 
me-ans of 1len i fytng sneep. These collars appeiared to cause no problem to the 
stmep., ,1md were retained f,a1rly we11 by Uie sh'2Gp~ Cons1derable prnbhms did 
l"'filiult fr~ lack of r1gid1\V tn thg canvas backing on the collars. lnsufficient 
sti ffnes:s re& ul ted 1n tli e co11 ars fo 1d1 n9 and r-o111 1ng to the paint that the 
mmbier-s &auld not be raiS'd. During 1!69 and. H17D., UlD1 ilnima1s were marked with 
tihi s t;y fJ'C of conar. Forty of th esc animals '11eTe i dent i fi ed by co11 ars &nd 1!:1r 
tags in the sLlDD!er of 11973. Of thDSe, tho collar was sti 11 U5.efu11 for iden tific1­
tfen of 35 an i ma1s (a7 .• 5 p,orcen t) • Thi s means that a high pen:enuge of the 
ct111 ra rs lh ad run ct1oawrl wie 11 for f olJ r years~ Those ca11 i'llif!'S are • hDHever , n very 
poor cm1d1 tion now e1nd their uscfulncs'S will probably nDt exceed fhe years. 
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In 1971, 96 nnillldls wer~ marked with the pendant and rope co11ars. During 
the s i.n:mer D f 197 3 • 5.1 ,of these anima 1 s we re i de11 ti fi ed . Of these i denti fi e<J 
an i rc11 ls • fln ly 26 (49 gie.-cent) st fl 1 reta Sned th ei co11al"S . Th1 s type of co11 ar 
does not appear to be as successful as t he e.anr;asbacked plastic. The mos 't certain 
f denti fieathm markers have befln the e-ar ·ta.gs. 'o anir.ia1 s are known to have lo-sot 
ear tags1 dnd da.m.l.ge l~ the tags has be-en minimal. lbis type of mair~er ha' the 
dtsadvar.ta.ge of n.ot befog readily appare11t and requiring close 1nspect1an o·f the 
s:"eep In good 1 igh t with goad cptic_al equip ent to ake a post tive ident1 f1 ca.tion. 

Er feet of mf tlell"al Hck ISS.e on seasonal roov,ement: The period of maxi:mwn 
l ilck USe Aa!i fbfiml flll,.md to C:Ol"TQ!iipc:nd tQ tho lllDVIESnt Df 5heep from winter to 
s.amner rranges. Dur fog 1972 this period was 0 1bservred to be tram ebout the 16th 
ta the i3rd Df June . Other d1a.ta ind1i c:ate that a;r11e11:1mt may cccur 1s early a.& 
the first week in June or as 1ate as the la.s t week in June.. In I.Ill" event,. the 
t1rre of n21xiwal mineral 11 ck tJSe fol lflws sht11 rtly after la111lnn9 and cDrresponds 
to the time Df gD'nerd mDver.:ie:nt frac wililteT to 5unmer nnge. 

The trad1tiona1 use Df the trmtn m1nera1 11ck on Dry Creek by t~e an1ma1s 
af a:11 poµuh,tions in the study area i;,eu:ses. mtrventent f rom winter range to be Q<viE!!r 
muc.h greater distan~ thi!ll the ph,ysic-a1 di stance i nvo 1 ved. For example , ewes 
wintering in Bi rdnest Creek 1md Two Rat11 Creek 1:J01ve to the lick &nd then to 
upper Dry ~nd Kansas Creeks (ftgur~ 3)• consequently th~ distance tr4veled 1s 
lnc~eased from appro~imately Z miles (3.2 kmJ to aboYt 10 mil es (l5 bn). Ewes 
~1in ~er~ng on the SHde·Exc:l oso.-~Digfoc t .!llrH en the ether han.d, pas:~ thrDugh 
the Yi cin1 ty of the l 1ck on their w,QY to :suJimer ninge. Ewes winterin9 IJll the 
~~st 5 f de of Dry Cr!'!lc. M b:e ,cons 1 deTed tc have the lick on the peri·phen of 
the1r ranges. Journeys of 4 ~11es (6.2 tm) to s~rrmer range are 1exienaed ta 
appro~1rnate1y a m11es O2.a kro) fot" those ~n the Red MOuntain - No-Warne c.omple~ t 
while ~nima1s Which ~inter on Slate Ridge tncre~se their dist~nce traveled frt:1m 
about 2 miles (3.2 km) to nearly 12 oi1 1cs mr 20 km (F·igure 3). 

1t appear-s that several po'pt1lat.ions of sheep 'f nhab~ting the study a~ 
overlap or arlnsl e cnlj' at the 1111in mineral Hck on Droy C!'le-ek. TI'le Ume cf 
1 i ck use carresponds wt th the time of movement to sW!lller ra.nge11 and 1t appears 
ttta an1 ls travel out of their way to spend \tme ~t the lie~ dur1n9 th1~ t1rre. 

Peak 11 r;:_k usG.: Pe.ak use Clf th1c CJain m1ne:1'al 1id: at Dry Crmtk has bmm 
observe~ to be in early su1J1Der. In 1970 the dny gf hi9hest use w~s June 6. 1n 
1972' the dB~ of hi ghe-.s t use wu June l 9 (iFi gure 4) ~ 4fl d the da,y of M9hest use 
in 1973 was June 27' ( Fisur-e st These dates represe·nt the ti es of mignt1on
froo1 wfnter to suntfier range. lbe, exten't cf use durl rig the rnadrnl.iPI g~r1od 1s 
ap,Parentl.Y depende11t on the manner in ~h'ich iwinter snows disappear. th1e co.-ditions. 
of warming i~ tf\e sprin9 e.nd the 1rmed1ate weather conditions. In 1972 snow 
e.~c:UlJlulation was great and melt-off was not conlflete :ntn m1o-iJune.. Peak 4's.e 
that _yetr was about mi d-JW'l~, and corresponded qui ~e cl oaely wH11 t:1ean arrti1ent 
te"l'eratures wh1ch rrose to averages of aboYe ~a Fat that t1roe. Jn 1973 snow 
eccumuh1thm was light and melt-off WH essentially completil! by June 6,. Ho-wever. 
loc.ai anibienl Lemp:etraturres did not re~ch daily means of so f unttl the last week 
in June. Under the!ie conditions~ 11ck use wa'S sprefJd ov~r a ~rtater Hlte~al 
~ncl th@ intEmsi ty •as 1ess than fn 1972. 

ln 1972 baf'Gllletr1~ pf\essure t.orrelated strikingly wit.h 1i~k U!~. Jn 1973 
tticre wn.s 11\0 1.j)par~nt oor:r,el at.ion b~t~cn lick use and barometric pressure. 
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Jn tens tty Of He u'!le fn 1972 WIJS re-fl ec.Wd by the entey Of sao ShiEp 1n 
onQ l4-hour p@r1od on June 19. In 1973 about lS~ sheep ente't"td the 11ek on 
JU01~ 27. 

Ti ~p_eritJ-1" vh1t Md fr;es,uency Qf ~1U,tat11lti! The leni:}t~ of t1ire a 
sheep, spends in the 11ck 1s a f-unet1on of how many tllmes 1t his been ot the 
l1 cl: during the yea'rly cycle of l tck 1.1t111 ation as wel ~ ~s the se,:t and repro­
ductive st~tus 1of the an1maL Eweis that ~rre nursing 1m:nbs tippear to spend 11110Tt'! 
ti!Tll! licking and visit the lie~ snore tit~" 6ny other c1iss of nnimals. She@p 
spend vtrtu4HY all o,f t.Jieir time presen1t. in the lick ~etfng so11 or Hr::.ttng~ 
In 1972 sh~ep spl!l'lt 9l percent cf th~ir til!"J! i n thl! He licking (ftnt visit 
of the year) . On the sec:cnd vhit they spll!nt 95 percent of the time lkking, 
and a11 subse~uent vigits, a~nn11gf?ll gJ pl!TCJ!nt aft~~ tiDU? in t he lir::.k spent 
conslll!fog 'Soi 1. 

In 191Z a total of 70 co11~red sl'leep made 293 v1st ts to the Hck; an 
avcraige aif fo ur v1s1ts, per 1co1lared .millE1. Of fJlese ilnimals~ 29 Wel'e ra1115; 
the.y accounted: for 122 visits for i!ln ave:r.age: of four visit!i pal" ram d_uring the 
season~ Thi rt.y ani IDil1s; were cti1es that iwcra never s 1oon tc nursc a 1adl. These 
ewes r.111de 124 'llhi ts tc the lick ftir iilln ilVc:rage of ficur ~d sits pel"' nni111a1. The 
re 1ntng1 an i m1 ls we re et11es that t4e re seen to nurse 1iadls ; they were l 1 n 
PUlllber 1snd made 57 vi si ~ far an avcma19e: of fi \IC vi sits per shoop. CD111s-equently. 
1t appears that there is m;J differl!Iloo in Hc.k usa bctwDen DWas. whic:o are nQ!t 
1a,'etai t t ng and rams . 

The co11ared reims wM ch utiH z,ed the H cl adie 1,22 '¥is i ts in 71 sheep days
for an a"erage of 1. 7 or t! viHts pier dill. The verage length of time whf d'I 
elapsed b tween '111S1 u for those rill15 visUfng the H ck on s.eparate days wal 
two deyi. The average number of visits l)!r ram1 w'' four. 1h1s ll\1!ans tnat the 
average ram speit at 1east four days 1nvohried ~th the lie . 

Ewes W1 thout l~Jtts IJtV,de a total of 124 tth1 u 1n 79 days fl)r an av,erage 
of 1. 6 o~ l v;s1ts per do.Y- Ttie e~erage length of t1ine w~ich elapsed !between 
visits of thoiu! sheep wh1th rev1s1te~ tne lick was 198 days betwe:en 118 visits 
or 1 • 7 di!ljy s bewe.a-n visi ts • TIH!! mvemge numtieP af v1$1 ts, by th1 s gr-oup of ewe.s 
was four. Hence. t.hei average ewe with na h11m spent fouT days involW!d with 
the 11c:k as did the avera9e ram. 

B;r way of compar1 son !lo ewes w-1 th 1arr. ,s made 57 vis1ts in 36 days for an 
aver,"gt!' of two 'Ii s1 ts per day., The a¥erage length of time which elapsed between 
vis its af Umsc she op wh1 c.h rev1s1 te<I the H clc was 69 days between 36 v1s1 ts or 
2 d~s between v1 sits. The average nun:Der af visi b. madn b,Y till! 'Sheep 1n th1s 

roup was five. Hence , ~hese animaih IJJU51t spnnd stx and o.ne-hr!llf to 'seven days
involved with the lick. Tihls is eppn:ixi~ately 1.6 times 111Dre than enimals 
w1thout l•s. 

Ewes w1th lambs (lactating ewes) spent 25 to 50 percent rrire time than rams 
~nd eir.e' ~ithoijt lairbs on their fir-St vtsit of the ye~ri ,.....~ wtth lambs 93 
mtnuters, ewes w1 thout 1 rrjJs 75 rninut-e~, and rams 63 m'inute-s. During the second 
'vh1t the s1tuat1on was le~s well defined, ~1ith ewes w~th la 5 spending 64 
ro1 n utes. ewes w1 thout 1ams 71 minutes.. and rams 59 mtn utes. Ho~ve r .., a11 
other v1 si u, c,omb1n&d shClw triat ewes with lambs !lad an average, t1JDB of 76 minutes, 
ewl'!!li Mri thcut. lai:rbs an ~verage af 62 rnin.,.tes and rasns ari, average of 7 mfnutes. 
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l4d1tin9 ewes vts fted lhe Hck mll'tre t fmes thrau9hout ttu: course of the 
~ca son .. spent abc;1t1t l. 6 t11QieS as natch total time fnvol ved •1th the H ck • .ind 
1spmt rmm UIDB l1ck1ng on most v1s.1 ts than other r~es il11d rams~ 

Da f~ iacti vi~ ~attern5 ! Fi gun 5 rev1fH, h thet in 1972. c:umuh ti ve 1i ct 
usei for e s::ier1o o observation was at its lowest ebb from 2000 haurs to 0200. 
F.-om 0200 to 0600 thera was 1.m n ... fo1 d fo creue to the time of m1ud ID4l cle 1b' 
ut1 Hntion. Then decHne occurred tilroug:h the next thriee houn and tnoth~r 
small peak oc;;curred at lODD hours. Use tlllen de,cl ined to, !bout half its ma:dr.'.lal 
(OGOO bouts.) use a"d retnah1ed at ttout that level unt11 1900 hours wr.en 1t cr.e .. 
cl tned ag~1 n to the low 1 ev1el deser1b d for 2000 to 0200. 

Cumul1iti vt: activ1 ty from 1972 1s smmr1 red 1n Tab1e 1. 

Tabl~ 1. tn111111ative llCtivity at ti!~ Dry Cr~ek mineral lick 1972. 

Percent cf Daily Act1vtt,y 

0300-1400 
0300- 1430 
03()0-2100 
01 300-1000 
0300-1600 

67 
69 
SD 
5D 
75 

To,f.al sheep rc;cunw<I = 13t451 1n 4-4 days 

These date represent. anr.ulative d~1ly actf111ty patterns and may be s.ubject 
t-0 s-0rne liArtance from those s~en e.111rlY or late in the1 cycle. 

Fidelit~ to the m1neral lie~: Table Z litts resight1ng~ and ob,erved
f1dt11t1es s nee 1969. 

Table 4. Res1ght1ngs 11ind obs.erved. fidelity to ~e vry Creek: m1nen1 Hck. 

Ewes ~ 
Seru1 1r\1 I969 Zir 25 
Resight~d tn 1970 2S l~ 
Obs~n1ed fide1ity 93 p~:rcent SD pel'cent 

S~n in 1970 61 28 
Resighted tn 1971 
Observed ftde11ty 

44 
1'l perce.nt 

17 
fii percent 

Seen in 1P71 1100 SS 
Identified in 1972 7B 37 
Seeii b~ t run Ident1 f1 ed in 197Z 6 4 
Tot~1 resi9htings 
Dbse~ved fide11ty 

84 
84 fMffCf'!lt 

4l 
15 pen:ent 

SeEtn in 1972 84 41 
[dent1 fi red 1n 1973 
S~~n but nDt identified 

71 27 
? 

Total resi ghttngs. 
Observed fidelit)' 

77 
92' percent 

Z9 
71 percent 
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lihe obs@rvet1on of 100 ~rked ewes 1n 1971 nnd 78 mnrk.ed ~es i n 1972 
means thot 22 individual) wnidi visited t~e lick in 1971 did not visit th lick 
in 1972. All the marked cmi ls wl11cl'I were· not seen 1n 1972 are listed belm1: 

142 age- 3 ye~rs 6 ~n1ma1s were seen which had lost colla~s and whose 
162 age 3 yruirs eor tags could not b~ read. (Because of their young 
191 age 3 years l\ges tri ese an i rni, h an! a rb i trari1y a~s uoed to be the 
160 ag~ yf!ars 6 ewEB s·~ whase ear tags could 111ot be react)

51 age 5 yean 

147 6ge 5 yei:!n 

14 egl!!' 9' yeairs found dead 


26 agl! 6 Yt!A1"5 

3.3 a.g@ 12 YH1r! col 1ar found - no remahts 

43 ag~ 7 year-! 

SJ age 1() yea rs 

6J ri gt!! 8 years last seen May 1972 w1th broke~ leg 

S4 age 9 yedrS 

74 age 10 years 

86 age B years 

Ci-1 dge 9 years 

111 ago 13 years 

114 ilge 9 year.; 

121 age 10 ;iears 

137 ave 10 years

1:so age io years 

181 age 8 years 


The ~verag& ag of these m1 S'S 11'1 g an1ma1 s 1 s 9. 7 yea rs . 

Through~ut t.he study 17 ~n1rnai1s 1eh would hav~ been 1n tihts rige cln5s 
(9 years) were arked. Of t.hes,e 17 a111rnaH .. 11 werE seen at the Ttck in 1972,. 
end lhe 6V~rage age of lhe s1x Ulot wesie· not sean was 10.5 or 11 ye8Ts. Only 
Of"e of thes she an1ma1$ can be d'emonstrated to be dead, but i t ts ass &d that 
the othet"S are dea"d b.ecause of the1 r ebsenc.e and advanced nge. Tnh ans that 
thie calculated. cumu1at1ve snorul'ity 'in 1971 ftlr mites cf the age class 9 years
and above was 6/17 or 3§ pcrC!!nt. 

If it is n~su~d tnat an\mal5 33 and 63 are dead and that the mortaH t.y of 
the remainder of the unaiccounted-fo·r animals l 1 sted above w s J5 perc.cnt,. then 
O.JS x JJ • 4.6 or 5 of the animals were 1ike1J v1cttrus of mortalt~* Tii1s Nl' ­
duces the numbe'r of f!'li{e-s hich were 1not acc:o111Jted for to 8 n<l brings corn:ic::t:ed 
f1de11t.y to 78 animals identified, plus 5 an111\rlls seen but nc,t tdentif1 1ed, ·plu:s 
J kn own deia d11 p1us, 5 pres urr.ed dead to 92 an1ma1 s a ccoun ted for Df tho 1 O<l seen 
~n 19111 . The result wais a fidel 1ty of ~2 percent for 1972. 

Because the w1nter' of' 1971-72 w~s harsh. and be~use the cur:iulat1ve mortality
calculated was ove~aged aver the last 4 year51 l thin 1t i~ probable t.het 1~71-72 
winter mor-tal1ty 'Was hi9h1er than 35 percL'flt in the 9 year e.nd older class for 
ewes. Because f1de1ity is so high far ewes and ~~uld n:asonably be h1g er. 1 
think it i!i very reasonable ta stato that nwe fidelity to the Dry Creek Hck 1s 
essl?fltiallry 100 percent. 
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lhil r-HI g 1973 seven ewes were not seen wh i ch w-ere observed in 1972. These 
animals ere con;ider~d tti b~ nD lDng~~ in the pnpulation. 

In smmary 1 t appears that ewe ffdel f ty 1's 100 peficent. An1rna1s wM ci'I da 
not vis1 t the: H ck in subsequent years may L}e ains1 dare.ct de-4ld. 

Ra.en ftdeU ty: Table 2 shows that 55 rams Wl!re "5.een 11t tn~ 1ick in H~n" 
Thi rty-s,even 1de-nUfhb1e rams, were secn11 in l97? ;u 111el1 
tagged ind1ht1dua1s.. Thts brings tho nwnba:r of observediJ 
The apparent f1de11 ey then be-comes 41 /55 o"r 75 peromrt. 

dS 
ta9

ftiur unidel'\U fhble 
9ed n!ZJS sel!l'I ta l. 

The rams not acCtlunte d ~r are 11s ted tl'o lot.!: 

34 age Ei .vears 1OB a9c 3 years 
40 age 9 yean 11 B age 3 ~ears 
46 age 9 years 152 e.ge 3 years 
55 agtt 10 years 157 ,age 3 yeiarS 
65 ag;e & yttars H.il a~ 5 years 
Bl age 4 ye:ars 184 age 3 years
101 aqe, ~ years 195 age 3 ye.rs 

Wh~n the hea,\IY hun t.1 ng press.ure 1n the stu~ arf!a H eonu de red, 1t 1s 
~nonl!ble to pr-edtct that rm 4CJ, 45 and 55 tiad been killec:i by hunte'rs and 
not r,ep()rt'tMI. Th1 s 1eaves eight, J- and 4.y,ear 01 d ra~s Which l'1a.Y have cnanged 
ranges. Yeung b1ghorn (Gui-1J ~) rams (2 year oldS) are trie' rnos t 1'fkely 
sll'1ee'p to Change trao1ttona1 ranges (Geist 1970. This ts thought to occur when 
they Jatn the r111::1 bands. Vovng rn.al es will foil cw nny 1i111TiJSr-hornetl m.1111 ~ ~·hM 
they l eave tnl!! j 1u;venile nn di l!we gTa111ps . 18:t?cnius:f! Dry Crt!!elc sheep grow s l owly 
(Hein: r and ~rntth ll!J7j unpubl. data). the pn~uit1il i ty that tkh, cou1 d occur ar.'lDng 
l- and 4-year old Dall rams is lm!;t attractive. In any case it must l>e not~dl 
that the f1de11t~ of rar.is 1n the younger age cla,ses 1' less than that or~ 
whi1 di ti ave es tab 1fshed hoffle ranges ,, and that ti1 e f hf.e11ty of 2- , 3- and 4--ye~ r 
oi d rams at Df)f Cre.e:Jt 11 ck 1s low. 

lf it is a&t<lptcd that the th-ree ald fa.JT5 not seen in 1972 weTc probably 
dead. fi dellty ~auld be adj IJ5ted to 44/'5§ or BO percent for rams. Here it 
:5.lhQu1 d bn noted that the avera9e a9a af rams rasi ghted in 1972 wns less lh~n S 
ye ars. These ,ant ma ls LI!. ua l ly Det:\lrred in raai t>an ds • but were 111ot yet 1ega1 to 
hunt. Ah;g • f i dEt1i t)' ma,y change as the aniimai1s mature. 

DISC I.SS ION 

1tJ1e predi ctab1Hty Of Da11 sheQp tetu't'ln to Md ut111 zat1on of the main 
mineral 11ck ~~ Dry Creek as deJl).')nstrated by the fid~11ty constants of 1.00 
for adult ew,gs and o. BO fo1r rallti ., coup1 ed wf th the appearance of a11 popu11t1:onis;
of sh.e-ep wh1 c,h occupy the s.t1,1d,y area has severra l 1mporunt consequences. First, 
1t de~~t~ates ttiat tne mineral lie~ is of rMJor importance to the popul~t1on . 
rt 1s not ktlolrtrl whether the drive to ut1 11ze t~e 11c~ 1s one born cf trad1t1on 
Olfl' phys1 o1og1 cal nec:en.tty. Th!! r.icre 1ntens1 v~ use by hctatingi fenm1 es S@"H!S 
to sa.11pp.ort Ute t dea 'that the m1n1~ul l 1ck 11s nutr1 t1onn11y h~na1'ic:ta1. 

The ro'inc:i den ta1 use of ttle 1 i de by all segments of the s ti.rclV popula tioos, 
1ndkat.~s. thiat one h1p0ir·tant function serJJed by the 1 tck is mat nteri1nce of 
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ge-,.eth: hr:11mgene1ty a!OOng the savera1 rpapu]ations of the study area. Whoo the 
leyal ty of sheep to t1'1e1 r trarH t1cna1 ranges is ccns tder-ed, 1t appears that the 
1h:k could serve as a sort of "clearing house'' for the plaee12nt of young rams 
tn the ra popul at1ons of the stu~ area~ Geist (1971,) has shovm ttlat when a 
10ung b1 qh or111 ram 1s reacw tci enter ram soc:i e tJ1 he w111 f oH ow a group of l arqer­
holl'ned males. At t~ 1t t'k yCJung rams are expo·sed by chance, Jt appeal"S ~ to tnc 
opp.artwll ty to Join any or Ul e rar.i ban els 1n the rea depend1ng an the coincide.nee 
af thcl r arr1 val at Ute 1t ck~ TI'lh ma)' worlc to prevent genetic dr1 ft amoqg tne 
othenfi5e iso11ati?d pcpuhUons. of ewes and tile rams wh1cll t'P"aid1 t1onally rut iwith 
them !fld result in the prcsen1a.tion of 9enct1c :stabi lit,y. Far these nu•sons 
mineral 1id;.s should be amsidared ~riti ~a1 habitat and protected from nunNm 
encro1 dlrnent and deve 1ap11Ent. 

Secondly. the predictable nature e1f Dall sheep movements. to the m~neral 
11 ck and their c:oncentratiDn at mineral 1ids inmediately foll o~ng 1arrbing 
~reseq ts a 1.ui tGue opportun1 ty for effleien t suney and 1i rwen to ry •o~. Da11 
'Sihf!fP product.ton has been traditionally 100nHored from aircraft. Th1s 1s both 
expen~t ve and im~ dangerou~ than observ1tion from the ground. The d1scove'ry 
mat 't h possibl~ to .vearl1 view large numbers of DaH sheep from th& s~me 
populations ilt lo~ ~hk and low cost may reduce the need for aircraft sur11e111 aince. 
The data pre1entea 1nd1C:6te chat in rr. jor lickS sue" as the ma1n 11ck on Dr1 tril!~k 
tt1e bu11d-up of ac.tivtey can be fol1owed1 p1erhaips by llircraft, end whiM it is 
advantag:~u3, nn observer could be placed near the 11 c.k to gather 1nfonetfon C1n 
prodm:tiDn 1 yeoTling survi~1 1 and population co:mpos1tt1on. Jf mH·k~d individual~ 
are 1pr-esmt. t n the pnJiu1at1on 1t 1s. 6l so poss1Me to e.s Ur:nati! thl! tota1 numer 
1of ani ma1s u5 i ng the 1ick. !Here ~ t shaul d be st!l"'eU ed that producUM can an ly 
be assessed by obs.er11atiens ~oW'aird the end iof the Heking c:yc:le. 

The ineteorcitagical corN1ate.s of' Hck use appear to be important 1n tbe 
schedul tn9 of mincnl 1ick obscrvill'tions. Of these it appears that tDmJlnratu:re 
he'S the roost importe:nt role. Ca\ 1 sfo~cp use of mineral 1idu; 111pp.e111.rs to corn::s­
pond closely to addent temperature with actfvi ty beiin91 igrei!ter wh·m the weatber 
1s ·favc!l"'able. Consequent1y., 1observatiorts .slloul d be scheduled far perhlds of fair 
weather and genera1ly 1W111rm tempera.tunts • 

The data from l97Z aho iimlicate that ilbcut 15 perc:mt tif d11ily acttv ty 
t4'n be s.e-en In a 12 hour observation clllf. This Pnlcie<lure was fella-wed 1n1·i973 
at t Ile Dry Creek l ick and "'ork.ed ri111ther we11 wi th two1 obsenen wOTk ing si :K hour 
sht fts. In a typical survey 1I1d ~niventol")' sitU'.atian this would not be nec~su.ry" 
but 1t ~as celled for in 1973. Total numbers o,f antma'h us.ting the lick in 1973 
were co1cul ated using tMs approach 1nd 11greed we11 w1th the l 917Z f1 gure~ • 

1t w111s r;ound that tnete 1' a preferen t 1al use of che 11 ek by 1a.ctat1ng D~11 
sheep e'Wt!L Tn111S. prefier·e.nitiail use is reflectf!dl in l!llr"e, viS1ts but not tri roo~@ 
flr"eqUf1'1t v1s1ts. TMs could lead to ~n exeass,'ilely h1gh est1mate of product1ol1 
1f observ:atfo.ns were prolonged~ However, tn a survey ind 1'nventory s1 tuat1.o.n 
the ob$1ervat1ons sheluldJ ~ rnade for 1ass tha,n 7 days, Th'f s shou1 d preclude 
E!!xceu ive reco ttng Df lac.tating ewes~ IO.lta 9iDthered dur1ng tbese ob-s1~rvntiDns 
would probnbly eccurat~ly ref1ec.t the prcduct1~tty of s~e@~ p~pulations ;n the 
surround~ng area. 

Even if tht~ set of ~ircumstances did not exist. the relative n 1 rs 
gath~red in tliis manner should be eomparable froin year to year. and as ,a, rela­
tive inde:i; of prodm::tfon a.nd 5Ur'i1 va.1, s.hould p·rovide better data th-an ae-r1a1 
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.. u~eys . Furthermore. the danger and expense 1nva111ed 1ni rntneral 11ck observcI ­
~ Ions ate far 1ess than those 1n 1rcraft surveys, and the in f1 uen ces of' 
weather on da ta gather ~ng al"IE' much 1~s .. 

finally- becdluse of the apparent; importance or the Dry Creek lick to l.he 
sheep h i'nf1uMoe-s, it h rec(lmet1eled that minera,l licks be CQnstder ed and 
deslgndted cri~~cal ~abttdt areas fo r all Da1 1 sheep populatfons tn 1nte~1or 
Al~~k~. 
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