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EVALUATION AND MANAGEMEllT IMPLICATIOllS OF LONC-TERH 

TRENDS IN COASTAL HOUNTAIN GOAT POPULATIONS 


IN SOUTHEAST ALASKA 


Christfan A. Slll1t.h. Alas1C.a. Department of Ffsh and Ga11e, JCetc::hf lt:an. Alaska 

ABSTRACT 

Results of aerial surveys of llk>untain goat (Orea11111os anaericanusl 
populations conducted since l968 nea,. Ketchikan. Alaska fndfcate that 
popvlatlon reductions of up to 90 pel"'i:ent occurred during t.hc por-lod 1968 
19'15: iooan observed rate of increase r. for three Populations during this 
period was -.29. From 1975 to 1983 all pop~lnlons monitored Increased et en 
ave,.•ge ,. • .12, range • .03 tb .21. During fnftfal recovery , r v4lues wer"e as 
high .is .38 over a S year period. Both declfnfng at1d fnc_reastng populations 
provfd~ limited 'vtdence of correlations bebfeen densfty and rate of incre~se. 
Long-tenn weather patterns are exaQfned as causative forces in trends. 
Reproductive and "'°rtaltty data from radio-collared goats provtde insight Into 
de111ographic processes drfvfn9 the unexpectedly high r values fn recent years.
Contrar)' to results or earlier studies of the 0 coasta:l" ocotype. result~ 
indicate populations can b-e htghly productive. Nevertheless. cyclic weather 
severf ty mo,y r(!vers~ the trend and popul a tfons wf 11 decline regardless of 
11anag..,.nt strategies. Th• ll•Hattons of atte"Ptlng to dov•lop popu1atlon 
-odeli and/or h3rvest guidelines with only a re.w ye3rs • data .'Ind static 
deoographlc parameters are discussed. and application of a tracking harvest 
strategy 1.s proposed. 

INTRODUCTION 

Movntaln goat (Oreamnos amerfcanvs} populatfons In south co;istal Alaska 
declined sharply In the late 1960's and early 1g7o•s (Ballard 1977).
vrcsumably as a result of the severe winter condttfons which were decf1111atin9 
deer (Odocolltus hemlonus sHch•nshl (Olson 1979) and t000s• (Ale.. alces) 
(Bf shop and Rauscti 1974) popul a lion$ dur1 ng those same years . Because iCCe'Ss 
and, ther"efore., hunter ha-rvest were liaited. the declines in goat herds were 
not viewed with alara nor considel"ed cause for drasti c 11ana9ement response. 
Durtng the same period. however, Hebert and Tutnbull (1977) doct.111ented demo
graphic and behavioral d1fferentes bebeen "toastal'1 and •1nter i or11 R<>Uf'ltain 
goat ecotypes and hypothe$f zed that co•sta1 popul atfons were genera 1 ly 1ess 
productive and llliOre sensitive to harvest thatt popul•t1on.s 1n the fntermoun 00 

ta1n region. In view or the expected lw rates of Increase for Interior goat 
populations (e.g . r • .II, Youds et el. 1980) end th• 1ndlcetion tha t hooting 
mortality 1s additive to other sources of "'°rtellty (Kuck 1977), Hobert and 
Turnbull's ffndfngs were viewed wfth concern by wildlffe •anagcrs fn Alaska. 

Mort recent evaluation of coastal goat population dynamics by kebert and 
Langin (1982) Indicated that the earlier estimates of potontlal productivity 
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and rat.t Of lncre1se were unduly constrvttive. However. these investigators 
co~cluded that their survey dato were inadequate to allow determ1natfon of the 
1nttrn12l dynamics of the study population or to permit develol)l'llent of a sound 
h•rv•st regi... Hebert ond l•ng1n (1982) •lso Implied that t~elr surveys even 
wert- of questionable valu~ tor A$5tS$1ng trtnds. tn sp1te or the fact that 
these data were obtained usfng relatfv~1y intensive helfcop~r surveys. 

The lock or publ I shed Inrom•tlon on 1ong-te"' trends 1n coos~1 gob t 
populations has. until now, prevented placing the results of work 1n Brftfsh 
Columbia Into perspective. The purpose of this paper is to provide such a 
porspect.tve based on 15 years' aerta1 trend count. surveys conducted near 
Ketchikan. Alaska and to suggest how futu"1t harvest sch(!Q(ls can be established 
when m;nagers ~re faced with limited or 'rude census data. extensfve nana?t· 
nient ZOl'l!S, and rtl•t1vely 11"fted hunter aeCt$s. Such conditions exfst over 
much of eoastll Alaska and British Col..,bli wtt•r• flnonehl constraints 
largaly proh1b1t deta1led cen$uses of qoat populations. I wish to 9')has1te 
that s~ concepts propos.ed herein aey be. tnapproprta.te tor 110rc fnt11ns1ve1y 
managed 9oat populations. 

ST1JOY AREA 

The coastal 1110unta.1n$ near- Ketchikan consist pt1J'larily of gra!"lodforite
and quartzdfol'"tte fo r"mattons reaching elevattons up to 2000 meters, heavily 
modified by glaciation. with shear faces and t"ugqed terrain extending to sea 
level 1n man..v aYeas. 8ay.s and fjords inter.sect most ridge col!lp:lr-xe.s: major 
river valleys trt' predomfnately nal'"row and .stHp $fdtd. Veg~tatton below 
treeline (7-900 mete-.) Is pred..lnantly old growth ""stern hemlock (Ti•s• 
Mtero~h~ll•) - S1tk• spruce (Plee..ltchenslsl fore•t with an und•rs ory
d0irln3 ~ by vaccfnium spp., ferns. and evergreen forbs(Alaback 1982). Alpine 
vttg~t~tion cOrist.sts of heath fft'lds and lush forbs·sedge meddows (fox 1983, 
Smith 1984). 

The cl t•ate ts mattt·fme w1th c·ool wet sl.l!llllcrs and relatively worvs W't't 
winters. Annual procfpftat1on exceed' 400 centimeters per year, much of wh1ch 
ralls as snow 1t h1gher e1ev1tfons fro111 Oc:tob~r throu!Jh Mal"Ch.. Wintet temper
ature pett~rns regulate the depth. dur"at1on and lowel'" elevational 11~1t of th~ 
snowptcl(., w"fch i$ consfstently of ~xtr"Mel)' h1qh density. 

M£THOOS 

coastal "°unto1n blocks in th• ~•lehlktn vlclnfty, dlvldod rro111 each 
other by bays, fjords or m.ajor rivers li«?l'C stratified into trend count. a,.e•s 
ranging from SO to Z80 squore kil ....ters In size (fig. IJ. A fixed contour 
route. c:trcuiRnavfgatfng the ridge COf'IPltxes fn each (l)Ol.11'lt~fn block,, was flown 
1f1 a PA·l2 o,. PA·l8 Supe,.·CUb '111th a oilot and single observer. Both the 
pflot and tho ob5e.rver $~arclicd for goats. The altitude of the flight and 
distance from the .slope were. -adjusted as necessary to permit a vtcw or the 
entf re s1op~ frOll treelin~ to the ridge top. 

ln view or tke variob11 I ty rcport<>d by Ba Ilord !1977) for both f lxed wing 
!lnd helicopter surveyi in northern southetst Alas.kai. resu1 t'S of several 

http:1110unta.1n
http:tnapproprta.te
http:propos.ed
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Figure 1. Hounta1n goat trend eount •re•s near ketch1k~n. Alaska. 
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replicate flights were exanttned for cons:1suncy. For thfs analysts surveys 
were categorized on the basis ot the weather and v1sfbflf ty at the tfmt of the 
survey. wGood" survey conditions wer~ considered tG occur fn early morning or 
late ovenfng hours during periods of light wfnd, no glare, often high scat
tered clouds or thfn overc!lst and cooler t~eratures. "Fair" survey condi
tions- occurred a.t tflllls with 1ntennedfate winds, occasional fo9 and/or warmer 
te1:1Peratures. "Poor" &urvey condft1on& were exQJ1Plfffcd by lfafted visfbflfty 
due to glare, fog or clouds, turbulent winds, ht9h temper1tures or excessive 
snow-pack •t the survey elevations. These cetegorfes par•lltl those used by
Nichols (1980) 1n selecting optimal periods for goat surveys near Kenai, 
Al oska. 

The stol"lll)I cond1tfons typical or th• nort.h·P•tHic coot prevent rfgld
scheduling, so survty fl1ghts were conducted from mfd~August to late Septeeber 
as weather pennf ttcd. Ri!crnt tt-lcmctry studit.s have rt.vt!aled that thto: 
distribution and sfghtabf1it.y of goats is opti01ol and relatively constant at 
this ct.. of year (S"lth unpubl. data). To I.he extent possible, nights 1tere 
timed to correspond with tho goats• evening activity period (Fox 1977) . 

heh goat seen was clauHied •s either • "kid" Ct.e. 3-4 110nths old) or 
,.adult'" (at\y Oth~r goat). The locatfo,, and cc>q>os1tfon of each observation 
were recorded on 1 :63,360 sell le topographic maps •nd C0111Posftfo11 was reco,..dad 
on a standard data form. Fol lowing each survey the total n1111t>or of gon.ts 
observed, the n\lflber of goat:s counted prr hour of survey fl i1Jht time and the 
percent.age of kids tn the herd we re calculated. If a survey could not be 
co11111leted 1n • single evening due to weather, fog, darf<ness, etc., the ending 
potnt of the survay wos noted on the topographfe map. tn o f@.w eases. 
fncoaplete surveys Wl'rt-: completed within 2 days and thr data fra11 both flights 
were pooled. Telemetry studies indicate that moveteents at this tfme of year 
are li~ited, so the potential for double-counting on t.hese pooled surveys ts 
small (Smith unpubl. data). 

tn trend 'ouot areas K..3 tnd K-8. the onnual survey could not be 
co~leted in 1982. In ore• K-4 surveys could not be CO""!>l•ted 1n 197• and 
1980 •nd In area k-6 the survey could not b• tOfflPleted Jn 1978. To tn•~• the 
results of 111 surveys eomoerable, these 1ne~lete- counts were extrapolated 
\'IS follows. Tho p1"0port1ons of adults and kfds observed on COl!IPleted surveys 
fn other years in areas missed on fncoq,lete counts were dctel"ll1ned rrom maps 
and data sheets. The means of these proportions were used to estinaate the 
n\Dbor of goats that would have been ob~erved fn the unsurveyed portions had 
the aborted n19hts been comoleted. \lhere regr!ssion showtd t~at s1gn1 ficant 
trends fn •ny prop0rtfon occur"d over tfme. rt9res$1on was usC!d to calculate 
a !!'Ore accurate t5t1•ate or th~ pl"opot'tton and number "fssed th~n the 11ean. 
In ell cases.. 95 per~ent confidence 1tmi ts werr u5ed w-f th e.$tf11at4!d propor
tioos. 

Populat1on trends were detC!t'Glfn~d by regression of the natural log of 
observed ntnbers on time. The slope of the regt'essfon 11nc, ~. represents the 
lllean annual, ••ponenttal observed rate of 1ncroose IC•ugh1ey 1977 p. 109). 
The antflog or ~ fs A. wh1ch can be used to calculate the percenwge rate of 
Sncreasc by the forlir fa. f . .1.,rl)...100-:o\ increase. 

To test the effect of density on r fn this study, density Sndfctes wero 
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cal culated by dfv1d1ng the total number Of goats counted on a survey by an 
est 11Date of the tota I area co"Yere-d by the survey fl Ight 1 fne. Because 
stghtability of g.o1ts in 4;oastal treas is low (Foster 1.982, Sm1th and Bovee 
1964), total su,.vey counts represent onl y a port ton of the p0pulation . Fur
ther11ore, th@ sur~ey areas have vary ing amounts of subalptne and 1a1ture tfmber 
Wh1ch were not surveyed~ so ar~a f1gures do not necessarily r~pr-esent equal 
proportional coverage . For these reasons, data presented here are 1nd1ctes 
only and should not. be compared wfth actual density estf11tates (e.g . Smith and 
Bovee 1984) . 

Information on natality and 110rta11ty was available from records or goats 
captured and radiocollared for habitat use studies (Smith 1983). Natality
estimates were based on observations of known females with young or laet~ting; 
mortality nsti11ates wcro based on hunter returns of radfocollars or examina
tion of r~nains following recept ion or •ortality mode &1gnals rra11 the 
c.ol l ars. 

Aad1t1ona1 1nronnat1on on morta11ty was prov,ded by spring ..carry-over"' 
surve:ys initiated in 1982. These surveys consiste<I or fixP.d wing (PA-1e .. 1SO) 
.searches of low~r- elevation cltff/sllda areas 1n Apr it and May . Goats vere 
classified as kids (10- 11 ~onths old) and adults. Because such habitat Is 
sparsely distributed over several or the s u11111er/fall trend count areas, all 
results were pooll?<I to provfde an estimate or percent kids 1n the over all 
nerd . 

Several authors have report~ correlations between snowfal I a.nd goat 
popu lation dyn..,1cs (Balley and Johnson 1977, Ad"'• and Bailey 19$2) . Unfor
tunately, "o long·tenii snowfall records ore avotlable. w1th1n the trend.count 
dreas. and db.ta frm Ketchikan , loc•ted at sea level on the west coast or 
Rev11 la9i9edo Island {Fig . 1), cannot be considered t0111.P•r•ble to conditions 
on m1d- elevat1ons goat w1nter range..s on the raatnland. Thus ft was necessae-y 
to re ly on an ina1re-c:t methOd of assess111g w1nter sever1ty on goat popula
tions. 

G1ven the magn itude of prec1pttatton fn the coastal regfon, even a rela
tively •dry" 1ear has the potontfal for catastrophic snowfall acc1.111ulations if 
the winter temperatures remain low . This may explain why HerrfAnl (1970) found 
dn inverse correlation between mean winter tC11peratures at Petersburg, Alaska 
and over-wt nter deer mor ta11 ty . Thus . tem;perature patterns ha'/e been used tn 
this analys1s to evaluate the effect of weather on go•t populations. 

Mea.n annual tl!lllperature at Ketchikan wAS plotted u!i1ng a 5-y@ar runn1ng 
mean smoothtny formula to assess trends in t""'peraturt: as Juday (1983) had 
done for the balance of Alaska . In addition. a s -year running mea" or iaean 
wfnte~ {Octobef'-Karch) temperatures was used as an tndcx to winter sever1ty . 

RESULTS 

Rep If catc surveys were Jnade In count. ar eas 1(..4 • K-S and K-11 f n 1973, 
1975. 1982 •nd 1983 under varying cond1t1ons and w1th a total of 4 observers 
(Table 1) . Th• pilot and type of ain:roft for all except 1 of these nights 
were the same. The coefflelont of vorlot1on (CV) for all replicate surveys 
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1'1 own in one area 1n one year ranged f rOlll 3 .4 to 46 .O percent (x•24 .8 percent , 
SE• 7.8 , n•S). Hatitever , 1r only results or surveys conducted ul'Mter *Fafr"' o,.. 
•Good" cond 1 t fons are cons idered, the range of CV is reduced to 3 . .t to 11 . 1 
percent (x•7 . l percent , S.E.•2 .2, n•3) . Thts tndicates that the survey metho
dology is relatively precise (Eberhardt 1978) . Furthermore, g1ven s1ghtab11 
ity ·1cvel s of 30 to 50 percent tor goats on t hese surveys (Smith and 8ovee 
1984) , the probab111tt that trend lines based on results of surveys conduct ed 
un-der "Fa1r" or •Good conditions are a_c:curote to w1th 1n .t.10 percent per year
1s greater than 90 percent , when at least 3 years' survey res\llts are cons1d
ered (Harris 1984) . Accordingly , unless otherwise noted, all r values 
reported here tn ire based on 3 or more counts obtained under "Fafr" or "GoOd'" 
survey conditions. 

Tabl e l. Resu1 ts of repl tcate aerial trt'nd c:ount stJrVl!ys near Xetch1\tan. 
Alaska . 1913 to 1983. 

Survey survey SUrvey1 Survey2 Go•ts i Kids Observer 
area dat! ti... conditions observed 1n herd 

K-4 8-16-73 1.08(•) r.ood 103 ti Wood 
K·4 9-16 73 l .OO(p) f :i tr 88 IS Bl ankenbec:Jc l er 

K-5 8- 13-73 1.45(p) Poor 29 2S Wood 
K- 5 9-11- 75 l .30(p) Good 57 Jj) Wood 

K-4 
K-4 
K-4 
K-43 
K-4 

8-13·82 
9-18-82 
9-22-82 
9-2382 
9-29-82 

l .07(pl 
l.03(p 
l.25(pl
l.25(p 
1.30( p) 

Poor 
r ai r 
Good 
Poor 
Fair 

43 
87 
99 
11 
91 

25 
26 
25 
28 
26 

Wood 
Wood 
S.ith 
Smith 
Smith 

K-11 
K-1 1 

8-29-82 
9-12-82 

0 .22(p) 
0 .25( p) 

Poor 
Good 

28 
40 

29 
31 

Wood 
Wood 

K- 4 
K-4 
K-4 

8-11-83 
9-08-83 
9-16-83 

1.1S(p) 
l.40(p) 
1.05( p) 

Fa1 r 
Fair 
fa1 r 

122 
118 
114 

19 
31 
23 

Bovee 
S.Oith 
Wood 

l ength of survey tn hours, (a) •morni ng survey, (p) • eveo1ng survey . 

2 Good• ntgh vfs1btl1ty. no glare , l1ght winds , often scatt ered clouds or 
ntgh ovt!rcast, cool e r tcmp.eraturts. Fair & intenat?dtate visibility, 
1tmi t.ed 91 are, moderate winds, occas1ona 1 foy, wal'l!I temper atures . Poor • 
limited visibility due to glare, fog or clouds, turbulent. winds, high 
t91'11perature or e~cess1vc snowpack aL s ur vey elevations . 

3 Survey condu,ted 1n Hughes 500 "O" helicopter. a11 others c.ondu~ted 1n PA
IZ (1973-7S) or PA-18 (1982-83) with Pilot R.O. Hamli n . 
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In 1982, portions of trend area K-3 in the Goat lake drainages and south 
of Chccats Lake were not surveyed due to impending darkness. INrfng previous 
ye1'ir"$ opproxir1atety 3S percent of the adults. 39 percent of ttJe kfds and 38 
percent of all goats seen 1n K-J were found 1n these areas (Table ~). It was 
calculated that, if the 198Z survey had b"n complett:d. 16 add1t1ona1 old\.llts 
and 6 addt tional kids, ot an addftfonal total of 22 goats, vould l'Lave been 
seen (Table 3) . Thtl precision of the estiiaates of adults and kids is limited 
by th~ Sll'lilll samples and number of surveys. 

(n area K-4 1 two years' surveys omf tted the Fal segate Creek drainage. 
An"lysis of the pl"opor-tfon of goats observed fn this drainage on completed 
surv<ys from 1g73 through 1982 (Table 4) revea1ed that a steadfly lncre.1s1ng 
percentage of the count w~s found here. This trend was highly sfgnif1cant for 
kids lp<0.03), adults (p<0.01) •nd tot•l go1t.s (p<O.Oll so regression wu used 
to estimate the percent and n1.111ber of goats that would hive been se@n tn tht 
F•lsegete Creek drainage h•d the 1974 and 1980 surveys have completed (Table 5 
1nd 6). 

rn al"ta K-5. th!! 1978 survey omi ttei:t the north fort of the Red Af ver 
drainage. Analysis of results of complete surveys 1n area K-5 for 1975 
through 1982 (Table 7) revealed no trend In proportion of adults (p<O.S) or 
total goats (p>0.75), but a sl9nlf1cant increasing (p<0.01} trend In the pro
port,on of kids fn this part of the survey area. Accordingly. the aean values 
for adults and total goats and regression value for kids wert ustd to estf~fte 
the number of goats that would htve b.een seen in the north fork of the Red 
River In 1978 had that survey been completed (Tables 8 and 9). 

Jn count area K--.e. the Grant Creek dr•lnage was not surveyed 1n 1982. 
Results of previous surveys indicate- that approxff!lately 36 percent of the 
•dults, 25 percent of th• kids and 35 percent of •11 go•tS seen In ~-8 
occurred fn this dtalnage IT•ble 10). Thus, hod the !982 surv<l)I b<en 
COlllS')leted. an estimated JO addft1anat adults. 4 addft1Dnrt1 k1ds or 34 1DOre 
total goats would havl! been seen (Table 11). 

The extrapolated count data for areas K-3, K-4 , K-S and K-8 arc presented 
alono with ,.esults or COllplete surveys ror ~c&c and 4 other areas in Table 
12. Two different trends are evident from these results. First_. ftOill 1968 
through the rnid 1970's populations fn the 3 al"eas sul"veyed eaeh exper1eneed 
"aJor declines In numbers (fig. 2). second. since the •Id 197D's, all 8 
populations have increased to vatyfng degrees (f"ig. 3). These trends are 
ev1dtnt 1n both thf: total numbf:r of goats counted and the number of goats 
counted per hour of survey time. 

Data from trond counts were used to colculete obse rvtd rates of increase , 
(r), for the dlfferenL count areas !Table 13}. Th• mari\ed dec lines from 1968 
through 1975 or '76 ar• renectcd In nogatlvo r values. Since the mfd 1970 ' s 
all the r values aro positive, although 1TJOst arets experienced .ore tapid 
gl'OWl.h In the inltl1l 5 yoars of lncreue tha• over the entite period, 1975
83. Jn fa.ct., followt"g significant 1nttial increases, populations in areas 
K-4, K--9, and K-10 seem to have fluctuated wi th no clear trend since 1980. 
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Table 2. Results or complete surveys or K-3, 1976 and 1960, wt th breakdown or 
goats observed In tho Coat Lakes area and rfdyes south of Checats Lake. 

Goats Survey Goat Uke/South of Chee.is Lake 
Vear observed t 1me ;: ~au1 ts J l<'.los I Total 

1976 34 1.3 34 .6 50 .0 38. 2 
1980 53 1.5 40,S 27.3 37 ,7 
x 1.4 37 .6 38.7 38.0 
951 c .1. !. 5.6 !,22.2 • n.s 

Ttb le 3 . Estimated n1.11Rber of goats (•nd 95 pertent conffdence interval) that 
would have been counted 1n trend area K-3 in 1982 if the survey were 
complet&d . 

Age Actual Esttmatl'd Estimated 
Class count Goats missed Total 

Adults 26 16 l12-20) 42 (38-46)

Kids 10 6 Z-16) 16 (12-26)

TOTAL 36 22 (18- 27) 56 (54-63) 


Tab le 4. Results of comp lete surveys of K-4 , 1973-1962 with breakdown of 
goats observed in Falsegate Creek drofnage . 

Goats Survey Falsegate Creek Oratnafe had: 
Year observtd t t me (Ur . ) I of' JtcruTts i o1 l?tils oP Total 

1973 103 1.08 18.9 23 . 11 19 .4 
1975 18 D.78 26 .7 0.0 22 .2 
1976 25 0.95 27 .8 14 .3 33. 3 
1977 58 0.93 30.6 42 .1 34 .5 
1978 84 0.85 47.7 52 .6 48.8 
1979 60 1.06 45.5 50.0 46.7 
1981 95 0.75 51.5 44 .4 49.5 
1982 87 1 .03 57 .5 60 .9 59.8 
x 66 0.81 38 .3 41.1 3Q.3 
S.E. 11 0.04 4.9 6.3 5.0 
n 8 8 8 7 ~ 

l value de\et~d from calculations due to S11Jall sa11ple sfze (n•3) 
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Table 5. Regression equations for~ of adults. ~ of kids and~ of total goats 
found in survey area K·4 that occurred fn f"alsegaU: Cree.k drafnsgt- on year for 
1973 through 1982. 

\ of Adults • 4.44 (Ve•r - 1900) - 306.7; r2 • .93 

n & 8~ F ~ 76.73 ; significant at p<O.ot 

\ of kid•• 4.30 (Vear - 1900) - 294.1; r2 • .62 

n c 7•; F • 5.47; significant at p<0.03 

'I. Of Total • 4.50 (Vear - 1900) - 310-11 r2 • . 91 

n • 8~ F • 45.3: sfgn1 fic11nt at p<0.01 

• 1975 value excluded due to sinall number of kids observed (3). 

Table 6. Estfmate-d pertenteges 1nd number of goats !. 951. C.J. for False9ate 
Creek Drainage l n 1974 and 1980. 

Falsegat• Drainage Estimates! 

S Of AdUlt$ s of Kids s of Tota I f of Adu I u # of Kids # of Total 

1974 22 .2 2~.1 22.9 7 3 ID 

9Si •6.1 •16.3 ! 6.1 !2 t l + 4 
c. !. 

1980 48.9 49.9 49.9 33 18 532 

95\ + 4.L •l 1.6 + 4.9 + 6 + 8 +20 
C. I. 

1 S.sed on regreulon equation• In Table 3. 

2 Total NY not equal Adults + Kids because this value: 1.s based on a 
separate regression. 
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Table 7. Resu1 ts of c•lete surveys of K..S, 1975-1981 wl ti! brea\down of 
pe,.cent of gotts obser-..ed ftl the north fort of Red Rf ver. 

Co1U Survey M. fort Red Rl•er Had: 
Yt1r obstr'ved ti• lhrl i of AcfUI Is 'I: of Kl~s 'I: of Tobi 

1975 57 1.30 2.5 0.0 1.8 

1976 47 1.65 10.0 0.0 8.5 

1977 124 1.67 4.8 4.9 4.8 

1080 l 51 2.08 6.0 5.7 6.0 

1981 192 1.83 5.5 8.5 6.J 

1982 166 1.58 5. I 6.J 6.0 

1983 zzo 1.95 6.• 8.5 6.8 

x 137 1.72 5.8 1.8 5.7 

S.£. 25 0.10 0.9 1.3 0.8 

n 7 7 7 7 7 

Tablo 8. Ro9rosston equations for S of adults , \ or kids and i of uital goats 
found In north fork of the Red River po,.tfon of $Urvey areo lt-5 on year for 
1976-1983. 

\or Adults• 0.04 (Year - 1900) + 2. 33: r2 • .004 

n•7; f •0.25: nonslgnl fic•nt (p>0.50) 

Sor ~Ids • 1.0. (roar - 1900) - 77.12: r2 • .83 

n•7; F•22.76; sfg:tlfffca.nt at p<0.01 

\of Tot1l • 0.27 (Y••r - 19001 - IS.IS; r2 • .16 

n-7: f•l.07; nonslgnlflcant tp>0.751 

http:sfg:tlfffca.nt
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Table 9. Estimated percent and n\lllber + 951 C.1. or adults, ktds and total 
goats 1n tho north fork or tho Red River ln Survey Aro• K-S ln 1978. 

N. fork Red River Drainage £stf,.ates 

s or J of s of , or' or ' orAdultsl Klds2 1ou13 Adults Kids Total 

1978 5.8 4.0 5.7 6 1 9 

9SS C.t. !,1.8 +1.6 +1 .6 +2 •1 +2 

1 sased on mean value for 1975-1983, see Table 7. 

2 Based on regressfon equatton for 1975·1983 data. see Teble 7 . 

l Total 1aay not 1<1ual Adults + kfds bec.ause thfs value 1s based on a separ... 
ate calculation . 

Table 10. Results or c""plete surveys or trend area K-8 In 1975 and 1976 with 
percentage of goats countod in Grant Creek Dra1nagn. 

Goats Survey Goats in Grant Creek 
Year couoted ti... J of Mulh ~ of Rias ! ol Tohl 

1975 4ll I.I 41.Z 16 .7 37 .5 

1976 Si 1.3 31.l 33.3 31.4 

1.2 36 .2 25.0 34 .5 • 
9SS C.l. • 10.0 ±. 16.3 -• 6.0-
Table II. Esti•ated number or 9oats (+95S C.I.) that would have been seen in 
Grant Creek drainage 1n tNlnd area K-8-in 1982 had tho survey been completed. 

Age Actua1 Enlmated £stl,.ated 
Class count goats m1 ssod totil 

Adult 52 30 !18-45) 82 (70-97l 
Kid 13 4 I· 9) 17 (14-22 
TOTAi. 65 34 26- 44) 99 (91-109) 



Tabl• 12 Results of aerial trend counts of ~ountaln goat populations near Ketchikan. A1as~a 1q68-1983 . 

SURVEY AREA 

K-4 !!.:! 
Goats Goats/Hr ' Goats Goats/Hr s 

Year counte<I survey Kids COUftted survey Kids 
+ 951 C. I. + %l r. .1. 

1968 79 47 21.3 .!. 9.0 265 199 ?.1 .0 ! 5.4 

1969 

1970 

1971 94 )I 23.1 .!. 8 .s 220 199 26 .S + 5.R 

1972 

1973 - - - 103 9S 12 .3 .!. 6 .3 

19H - - - 44 • 54 a 23 ,R !. 12 .R a 

1975 - - - 18 23 l~.7 + 17 .2 

1976 34 21 23 .7 .!. 14.3 25 2~ ?.8.1!_17.6 

1977 - - - 58 62 32.9 + l? .1 
1978 - - - 84 99 22 .5 !. a.q 

b,c b,c c1979 - - - 60 55 26 .5 .!. II .? 
b b1980 53 36 20 .6 !. 10.9 106 • 131 • 34 .6 • 9 . I • 

1981 - - - 95 122 29 .6 .!. 9 . I 
d d d1982 58 41 27 .6 • 11.5 87 84 26 .5 • 9 . 3 

1983 - 114 109 23. 1 .!.- - 7·' 



Table 12 continued •• 

SURVEY AA£.A 

t - 5 K-7 

'I'ear 
Goa: ts 

counted 
Goats/Hr 

svrvey 
l 

Kids 
!. 951 C. I . 

r.o~ts 
counted 

GOllS/Hr 
sur-vey ' !(Iris 

+ 9Sl C. I . 

1968 

1969 

1970 

1971 

197Z 

1973 

1974 

1975 

1976 

1971 

1978 

1919 

1980 

1981 

198Z 

1983 

371 

168 

81 

30 

57 

47 

IZ4 

140 

151 

192 

166 

zzo 

b 

• 

f 

b 

194 

121 

57 

z;; 
44 

29 

73 

81 

12 

lllS 

105 

113 

b 

• 

I 

b 

20 .o !. 4.1 

20 .6 !. 6 .I 

21 .o !. 9 .7 

20 .0 + 14.3 

30 . 1 !. u .9 

15.3 !. 10.3 

JZ .9 • ~ .J 

25.4 ! 7 .z 

23.1 !. 6 .7 

2•.2 !. 6.1 

29 .1 • 6.9 

21 .3 !. 5,4 

e 

f 

48 

16• 

168 

26 

91 

92 

23 .1 !. 11.9 

21.Q !. ~.3 

21.9 ! ~.3 



Table 12 continued .. 

Year 
Goats 

counted 

K·8 

Goats/Hr 
survey 

\ 
Kids 

! 95J C.I. 

SURVEY AAEA 

Goats 
counted 

K·q 

fioats/J.tr 
survey 

s 
Kids 

! 951 C. !. 

1968 
to 

1974 HO DATA HO DATA 

1975 

1976 
1971 
1978 
1979 
1980 
1981 
1982 
1983 

40 
51 
-
-
-
-
-
99 

-
g 

38 
38 

-
-
-
-
-
83 

-
g 

15.3 ! 11.1 
11.5 ! 8.8 

-
. 
. 
-
-

17.Z • 7 .• 
. 

9 

63 
93 

148 

158 
122 b, e 

224 
139 
129 
l83 

48 

61 
73 

102 
75 

122 
75 
96 

116 

b,e 

17 ·' :!. 
21.3 ! 
2'1 .6 + 
23.7 + 

18.7 ! 
24 .6 + 
28 . 1 ! 
19 .4 + 

20 .0 ! 

.·' 
R.3 
7 .4 

6 .7 
6.9b,t 

6.n 
7.5 
6 .R 

S.R 



Table 12 continued •• 

SURVEY AREA 

K-10 K- ll 

Goats 6-0ats/Hr s Goats Goats/Hr t 
'tear counted survey Kids counted Sur"'ley Kid$ 

!. 9SS C. I. !.!IStC.I. 

1968 
to 

1974 ltO DATA NO DATA 

1975 IOS 97 29 .6 !. 8 .7 23 99 21.9 !. 16 .9 
1976 85 86 23.7 !. 9.0 21 74 23.7 .t 18.2 

1971 168 117 32.9 !. 7 .1 21 84 28.6 !. 19 .3 
1978 157 124 23 . 1 • 6.6 

b,c b.c b,c1979 118 111 19.• !. 7 .1 
1980 158 108 26.S !. 6.9 29 102 z• .2 !. 15 .s 
1981 152 122 21.9 • 6.6 36 !lS 19 •• !. 12.9 
1982 125 106 20 .6 !. 1 .1 46 184 lA.6 • 13 .3 
1983 150 130 20.0 • 6.4 

a. Extrapolated results f rOll 1ne01:1plete S1.1rve1s, see teict and Tab1es -1- 6. 
b. Poor survey conditions, goat count and goatsfhr may be unreli~b1y low. 
c. Inexperienced observer, results Ny b& unrel i ab1e. 
d. Extrapolated results for Incomplete surveys, see text and Table 2 &3. 
e. Different pilot and aircrott {cessna 185} results not directly eonp.arable. 
r. Extrapolated results frDfl Incomplete survey~. see text and Tables 8-10 . 
g. Extrapolated results frca tneOl!lplete surveys, see text and Tables l? &13. 
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Table 13. Density fndex and observed rate of increase r tn 8 mountain 901t populati ons 
near Ketchfkan, Alaska , 1968-1983. 

Ini tial Overall 
lnftial Perfod Mt n1ll'lJr.t 'Period Period current 
Density of -r llcnsity of r of r llcnsi ty

Area Index deellne lnde~ Increase Increase tn~x 

K· 3 0. 99 1971-76 - .20( 2, • 0 .36 1976-80 .11( 21 b 1976-82 .09(3) b 0.61 
K-4 

K-5 

5.41 

3. 79 

196$-75 

1968-76 

-.37(51 

•.29(s, 0.37 

0 .48 

1975-80 

1976-80 

.38(5) 

.Z5(4)b 

1975-83 

1976-83 

.2118) 

.16(6) 

z.33 

Z.24 
K-7 . - - 0 .45 1975-80 .ZS( 2) 1975-83 .17(3) 1.58 
K-8 . - . 0.49 . - 1975-83 .06(3) 1.21 
K-9 . - - o. 77 1975 80 .26(5) 1975-83 .09(8) Z.23 

K-10 . . . !.49 1976-80 .12( 4 l 1976-83 .03( 7) Z.63 

K·ll . - - 1.11 1975-8-0 .06(4) 1975-82 .12(6) 2.42 

a. 	 (x) = !lumber of surveys used to calculate F. 

b. 	 c:alculatfon fneluctes results of a s11rvey conducted under •poor" COfldtttons; valu! cay
under·estf1:1ate true r:. 
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Op1n1ons va'ty as to the 1nfluf!nce or density on the dynamics or nountafn 
goat popul•tlons. Xuck (1977) •nd Hobert and Turnoull (1977) did not find the 
antfcfpated response of tncr~ased productfvfty fn populations following
reductions 1n density due to hunter harvest. but Stevens (1983} found that the 
rate of increase was inversely correlated wtth density fn subpopulations of 
mountain goats Introduced to Olyinplc tlatlonal Park. Adams and 6alley (19821 
also 1..,1 fed that r and density vcre Inversely correlated in goa ts 
transplanted In Colorado. Results or this study lend limi ted support to the 
hypothesis that density and r are related. 

Oat.> for the declining period arc too limited to perolt st•tistlcal 
evaluation or correlation between r and density. but they ere consistent wtth 
a hypothetfcal fnverse relationship b.et.ween density and rate of increase 
!Table 131. Oata fro~ the incre•slng period •lso lndlc•te the potential for a 
density dependent relatfonshfp tnaSl*Jch as the a~as w1th lower densities in 
the mid l970's generally had 1'11ghel" r vo.1ues dut1ng the recovery years . 
However, stat1st1ca1 tests of the sfgnificance of the correlati on were 
inconclus ive (Speo,,,..n's rank coefficient, rs• -0.53 , n•8, O.SO>p>0.10) . 

Theso results are not intended, let alone statfstically adequate. to 
settle the dispute over whether or not 9oat popvlations h•ve dens1ty·dependent 
feed·bac:k mechanfms. They a.re sir.iply pr~sented as indic•tions that dens1ty
mllY influence r. Nevef"theless, I concur 'With Kvek ~1977) and Hebert (1980) 
that I t would be unreasonable to exp~ct that an exploited goat populatio" will 
necessarily respond by fncreasfng it1 s potent13l r gfven the nature of goat 
social behavior and winter range habitat structure (Chadwick 1983). 

While the role of denstty In regulating the m.agn1tude of r nay not b~ 
c:lear1y f ndentf fi ed by tht results of this stud)'. 1t f s obvf ous from these 
data that two distinct-. and radically di fferel'lt trends have occurred in the 
goat populations near Ketch1kan over the pa$t tS years. 

The differences b~twc-en the observed population trends afe obviously the 
result of differing natality and/or MOr"tillfty schedules operating over the 
years of decline versus the years of fnc,.ease. 

unrortunately, the only dat.a 1vailable fr~ which to draw conclusions 
r·egarding these proctssts during the d&clining period aT"e tluo trend survey 
results, and these pl"'Ovfde rew fnsfghts. Productivity, expressed as \ kids i n 
the herd In late summer. during t~e declining period was not lftl!asurab1y less 
than dl.lrfng the years of population increase (Ffg.4l: 1973 being lower, and 
1977 higher, than the other year's combined. Thus. initial productivfty i tt 
th1s ar-ea, as neasured on the trend counts, ll'li\Y not he as sensitive l'l 
indicator of population performance as fn soae other areas (Adams and Balley 
1982, Stevens 19831. 

A major 11mftat1on of using kid percenUiges Or" k1d:adu1t ratios as a 
measure of product1vfty is that changes fn pf'O-duct1vt ty per adult female may 
be aasked by changes tn p1"opol"t1ons or other population segments (e .g. nales, 
juvenile fe..ales). Fo,. this reason, direct measurement of production per 
female 1s a better approach. Whflr! no data are available tot' tl'lts parMlleter 

http:O.SO>p>0.10
http:rs�-0.53
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Table 14. "Jackknife" COIJIPar!son of kid pcrccnt•g• In th• herd + 95~ C. I . 
For tndfvfdual year vs all other- years using pooled data fro11 a11 trend count 
areas. 

i Kids In herd \ Kids In herd Deviation of 
Year fn year X all <ither ye'9rs i -fn ye•r X 

f r.,, all others 1 

1968 22. 9 + 2.8 2J.O + 1.0 0 
1971 23.7 + 3.9 23.9 + 1.0 0 
1973 17.6 + 4.5 2•.1+1.0 
1974 21.9 + 10.1 23.9 • 1.0 0 
1975 23.8 + 4.3 23.9 + 1.0 0 
l976 20. 5 + 4.2 24.0T 1.0 0 
1977 31.8 + 4.0 23.2•1.0 + 
1978 23.8 T 3.6 23.9 + 1.0 0 
1979 20.7 + 4.6 24.0tl.O 0 
1980 25.8 + 2.9 ?.J.6 .. 1 .0 0 
1981 24.9 + 3.4 23.8 + 1.0 0 
1982 24.8 + 2.8 23.7 + 1.1 0 
1~83 21.8 .. 2.5 7.4.2 .. 1.1 0 

1 Oevlatlon sl9nf f lcance determined at p<0.05. 

Table 15. Age-speciftc fecundity rates for fe11a1c lfl0Unta1n goats captured 
near ~etchik•n. Alaska 1980-1983. 

i uata.11ty 1 Sampl e Sf ze 

I 0 5 
2 38 8 
3 64 2 14 
4 60 10 
S+ 3 100 33 

l Oased on lactative statu~ upon capture and/or observation foll owing radio· 
col1arfn9. 

2 Includes l nanl'I.)' capturod in June determined to be orcgnant by external 
palpation. 

3 The ol dest fe«:n~le captured was ~t le&st 10 years Old. 
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from the dec11nfng period. such data ar@ •~a1lablt for the years 1980-83. 
Data representing 70 femb1e qoat-tears• productf vf ty tndicate th1t among goats
near Ketchikan, 38 percent of all 2 year Old (n•8). &4 percen t of 111 J year 
old (n•l41, 60 percent of all 4 year old (n•lD) •nd 100 percent of all Sor 
more year old (n•331 nannies qave birth (Table !SJ. 

A few reports document two~year..old females giving bfttl\ fn tl'ltroduced 
popuhtfons (Stevens 1983, Hibbs 19661, but this has not been previously 
reported 1n no·tfve herd,. Thus 1t appears that the natality rate in gottt
herds nttar Ketchfk«n fs currently near opt11Nlm level$. tlevertheless. general 
analyses or ungulate population dynn•lcs (C..ughley 1971, 19771 as well os 
s1'1Uhtlon modellfng of 11Duntaln goat d..,ography (Youds et al. l9M, Adams 
and Utfley 1962) Indicate that changes fn mortality potterns are 1110re 
influential thaR diffe.-ential natolfty in altering r values. 

A~~-sp.eciftc l't0rta11ty dnta ere not available for th~ d~llnfng period so 
we tan only spet1Jlete as to the lt!vtls ot morUlfty oc1.1rr'fn9 dvrfng thOJe 
years. Recent spt'lng surveys and radio..rnon.1tor-fng or goats provide d<ita whfch 
1ndfcatc that mortal ity is l)resently low In these coastal goat populations. 

Th• spring surveys which were I nitiated In 1982 can be COltq>ared to the 
previous summe'l"'s- survey to provid~ ,e.n eJtt.-ote of overwinter' mortAlfty or 
ktds relative to other go•ts (T•bl• 161. R•sults of th• liSt 3 ye•rs' surveys 
1nd1cat~ that t.he perc~nt kids 11'1 the herd was: not detllned sfgnific;on-tly (p< 
0.05) over any or the past 3 winters . Thus "'°rt.>llty of ~Ids ..,st b• of the 
same magnftude as mortal fty of other go.ats. oau on the life history of 
radio-coll ared goats fn this area {iabl~ 20} indicat~s that }'ear11ng iaortal1ty 
was • Ppro•fmatcly 33 percent (n•6) while total morulfty for goats <ged Z 
through 7 was only 4 prrcent (n=93), and exclud11'19 hun tel"" It l 11 s, "!Or tal Ity of 
these goat' was nf1. Total lllDl"ta1tty for all goats ovei" 1 ye•r old wai 12 
1>otcont (8 per"'Cent ex.eluding hunter ltflls} ba~ed on JJO goat-yeArs of 
radlotrack Ing. 

Given tho ~resent relatfvoly high natalfty and mfnl•al morulfty fn th••• 
populettons tt ts not surprising that 5oma have cxhtbitod excopttonal ratfs or 
incteasf. The questfon remoins. however. what brouqtrt about the 1nitt1l 
decl i !'le 1n go.;tt nl.l'lbOrs? ..,nter h11.1·ves t ••s not 11 kely 1 drtving force s i nee 
these populations are largely 1nac:cess1ble and, 1n at1y case. hunter kt11, 
which currently ranges from O to 5 percent of the population 11'1 these trend 
count areas, has been pr"Oport-1onately htgher d1Jrtn9 the 1.ncr-ease than durin~ 
the declining years (A .D.f. &G. unpubl. data). Dis•••• and oredatlon, though 
contrlbut~ry to some populatfon ~ec1tnes, have not been reported as the cause 
of goat decl1n•• else.he,.. and, ff Involved In this decl!ne, ,.~ h••• 
prev~nted populatfon r(!c<Jvery. The most siqnfffcant factor fnnuenc111g thet-e 
goat popul•tions is bolfeved to be w•ath•r. 

The 1nfluenc:e of winter weathet" on ungul•tt survfvtl and abundenc• 1s i 
generally accepted feature in the ecology of high latftud(! species. Tbo m3jOr 
natural mortal tty factors whfch at"fect mounttlin goats such 45 accfdental 
Olls, avalanches and starvation (8randborg 1955, Ch•dWlck 198Jl are all 
oJCacerbated dur1ng periods of high snowratl. Thus; It Is logt cal to assume 
th•~ goat populations should suffer higher 1110rt.llty during cold, snowy 
winters. Furthennore, if goats are e.xposed to r"egular periods of severt vs 
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T>olt 16. COlop•rlsOll Of perctnt k1ds 1n tit• hol"d • 9Sl C.I. 1n s..-r and the 
followft1g sprtf\g ror cOllbtntd trend count areas t:9. lt-10 and IC-11, 1981 to 
1984. 

I Klds In I Kids In 
Ye.ar S-er 51>rlng 

1981-82 24.2 .!. 4.6 17 .9 .!. 8 .2 
1982·83 21.7 ,!_4.7 18.7 .!. 5.1 

1.1933-84 20.0 .!. 6.4 17 .2 .!. 7.7 

I • Ar•• K·IO only. 

T•ble 20 . Av.,.spec1r1c 110rt111ty rites ror 111 rad10-coll1red !IO•ts captured
ne1r Kttchlk1n. Al•sk•. 1980-1983. 

ir.lAMr tagged S Natural A<J• I 2,,.,, at age x .,rullty 1.~ntU 

1 6 33 33 

2 11 0 0 

3 ZS 0 0 
4 16 0 12 

s 14 0 7 

6 9 0 0 

I 12 0 8 

8 10 10 JO 

9 II 36 36 

10 6 50 50 
II 2 0 0 

12 2 100 100 

1 S of \lo.Its at •ge JC dy1ng before 19e x•l. exclud ing t..•.n-tnductd 
llOrU\ lty. 

2 Includes hunter kill. 
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1J10der4t-e ""inters. their population !>hould go through "boDf'!• and •bust" cycles 
as Edwards (1956) de1oonstrated for deer (0. h. hmionu~ and O. vir51inianus). 
•lk IC•rvus eanad•nsh) and-•• In 8riliSh C'o1un.m-:-- 

A.nalysfs of mean annual and winter te~er~ture •t Ketc:hflcan c learly 
fl lustrau the magnftude of varfatton fn waathcr 11aturns which could effect 
goat populations. Cycles in mean annual teCf!Peraturcs at Ketchikan appear to 
fo 11 ow th• s•me trends Judoy ( 1983) charud for Junoau and SI tl<• (f1 g. S). 
'the regular and distinct pttrfods of wanning and cool ;ng reflect a pattern 
Juday descrtbed for most of Alaska and naa:y occur bl"'Oadly along the eastern 
Pacific Rio. A similar analysl• of nean winter tet1p•rature In ~etchikan (Fig. 
6) 11tust.tates that winter ~frature eycles parallel annual ones . During
the most r·~cent cooling perfod of 1965 - 1975 several cold, snowy winters 
occurred In Ala•ka. The hopact of the winters of 1968 - 69, 1970 - 11 an~ 
1971 - 72 on deer (Herrla,. 1970, Ohon 1?771 and moose (81shop and Rausch 
1.974 . ~5a-way et al. 1983) have been docc.1mcnted cl5ewhere . Trend dat-a 
presented here indicate tho.t the goat Populations near Ketchikan responded 
s1•ilarly to ad!ferse winter ~tather. 

Ff9ure 6 pres.@nts the trend cnunt l"t!'sutts for area k-4 and K-5 along wttl'I 
the trend in 111Can wintel" temperature . The relationship between goat numbers 
and the tempe,.ature cycle is evtdent. As would be expected, fni ttal recove,.y 
of the populatfons ta99od behind t1?«1Peratu,.c modf!ratfon by several years . 
A.csul ts of trend counts 1n the other areas reveal ·th.c samo pattern shown in 
f1g.6. In •ddition, d•t• fr°"' other studies of coastal goat oopulat1ons 
Indicate that these tn!nds l'llY htve been wldesoread. Dane 11977) reported 
that a goat popuhtton in the urper Kleen• Kleen• river In cou t•l 6r ltish 
Colll'flbia declined sharply 1n the early l970 1 s. durfng a pcrfod of severe 
winters. Al though he attrfbuted much of the decline to reproductive faf lure, 
It is obvious from his total count data that •dult ..rt&lity was also high 
during the 1972 - 1976 period, 

In Habert and Turnbu11•s {1977) or1gtna1 d1scuss1on of th(.I c:oast.11 goat 
~cotyp~. populations fn tht vtcfnfey of knf9ht fnle:t -.rere described as being 
of lower density and less productive than those '" the tnterior. These 
conclu sions were based on surveys conducted tn 1974 and 1976, a period 
co,.,.espondlng with the low point 1n the cycle at Ketchikan. Subsequent sur· 
veys reported Hebert and Langfn (1982) d!Kumented recovery of these same 
populations between 1976 and 1980 at r ates of increase cQP:Jparable to those 
reported herein for populations near Kttchttan. tnd far exceetttng tho~o 
presum&d possible based on populat1on llOdels cseweloJ>(!d us1n9 data from 
inte•tor goat herds (Youd• •t al. 1980) . 

These results, a1ong with recent te-e11a1 u11tion of density n coastal goat 
populations (Smith and Bov•• 1984) lndlcatos that tho original l~resslon• 
r!'gardi ng thi$ ecotype "ere an a:rtft'act or studying a rew ar'e•s du!'ltng the 
"worst'" tf~e of tllei,. recent demo9raphic history. This reinforces the value 
of long-term data on t!'lcnds tn developing en underst•nding of the dynamics of 
goat populations. A<tdft--fonally, both short and long.-tenn envlr'Ol'\lllCntal 
fluctuations and variations 1n population pa,..ilmeter"S MUst be constdertd fn 
r.wountatn goat population Nnage-ont. 

http:c:oast.11
mailto:pres.@nts
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Management lmp1 !cations 

A 9re.at deal of tiuac. effort and money has been devoted over the yeor·s to 
gothering detailed fnfomatlon on she a nd composition of "'°untain goat 
po~ulations, yet biologists are st111 uncertain as to how to go about 1Dan19if! 
this speci es (Kebert •nd Ungin 1982, Ch•<lllick 1983). This IS p•rtlcular y
rrustrating to biologists w1th small budgets eharged w1th mctnaging l~rge ar~as 
where s1ghtab111ty of goats 1s low and app11eatfon of the intensi ve survey 
methods suggested by Nf<hols (1980) Is not feasible. 

In ill'I effo.-t to over"coroe the def1c1encfes of ava.flable survey rt'!sults, 
several tnvesttgators have developed goat population 110dels to si1111late 
p.opulat1on dynamics a.nd evaluate the potential effect of hunting on population 
growth (Kuck 1977, Ha ll and Bibaud 1918, Youds et al. 1980, Adaons and 8• 11 ey 
L982l. As Hebert and Lan91n 0962) Mve po inted out, however, these 1110dels 
at-e non-stoch.as t fc and mrcl y plot tho trajectory of a population gi ven a.n 
i nitial sex and age c0<1>osition and fixed natality and "°rta11 ty sch•~ules. 
lhey invariably develop a stable S!Jf!' <tfstrfbution and constant r. Not only 
are s1,u:h 1110dels unrealistic . they may crt'!ate efther •sense Of false ~ecur1ty 
or unnecessary pess1smf5111 regard1ng goat h~rvest 11Mtnage.ent de~ndf ng upon tne 
parametrr ~stfoates used fn the s1111lation . 

Throughout tl1e1r range. mount.a fn goat popul attons are tnfluencod by 
highly variable biotic and ablotlc factors which largel y prevent development 
or efther stable .age dfstributfons or constant rites of 1nc·rease. Acc-ordingly 
no single survey, or even a series of surveys is likely to prov ide composftfon 
data which can be entered fnto a non-stochastfc model lfith the expectation or 
acourately pred icti ng the future of the real goat herd. This predica1110nt is 
what led Hebert and Langin (19821 to conclude that "Annual classification 
survey~ •.. produced 1ncons1stont results which were of lfttle walu' in 
cstabl ishfng a harvest 11anag1!$1ent program. • They further concluded that 
survey 01Cthodology should be based on the objectlv• of •stabli s hing population 
size, not COl1lPOS1t!on. Caughley 11974) also st,..,ssed the need to ""'•sure r 
directly due ~ the a111bfguity of age ratio Interpretation. 

The need for reliable tr'ena 1nformat1on 1s r~fnforced by the fact that 
•ounta1n goats appar~ntly do not respond to 111ana9er.ient 1n the "traditional .. 
way (Hebert 1980). If, as Kucl< 09771 and othe rs have concluded, hunting 
11ortality is additive and goats do not increase productivity in response to 
adult losses, then the application of typit:al htrvtst str1te91es such as 
Caughley ' s (1977) max;,,..,, •ustalo•d yield MO<hl1 IS inappropdate. This 
dilt11111a is COll!Plieated by the variable nature (Ind 1nc0111Plete understanding of 
product1>.tft( and surv1val 1n _go<'l t poulatfons. tn short, what is needed fs an 
entirely d fferent philosophy toward goat harvestl o9; • phllosoohy which 
recogni zes the fact that goat popul ations llLIY not bo 45 •resflfent~ as other 
ungulat& populattons, and ts cogniz.ant of the fact th.at there SiflPlY •ay bet 
times when \I population can afford additive 110rtaltty, and times when i t 
can.not. 

Dur1ng periods of' favorable environment.el conditions, when goat 
populations ara fncrcasfng. harvest can be pemf tted or 1ncreo')Sed once th~ 
population reat:hes a prtdttennfned threshold, or management abj~r::tfv~ 1evt"1. 
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When popu lations are decl fnipg toward t.he obJectfve level, hervc5t sh(Juld be 
curtailed Ol"' e11,.fnated untfl cond1tfons are a.gain conducive to population 
g<e>wth. t.>ughl ey (1977) 1 abelled this approach as •tracHng harvest 
strategy.• taugttley suggested th11t ft fs ideally suft(ld to 1111.nagt!«l~nt of 
species lfvfng fn environments subject to major fluctuations wfth long 
periodicity, where density and resources are seldo. balanced and where little 
is know about the relatfonshtps betweel'I pooulation parame ters and environ
mental cond i tions. lt fs hard to fmagfne a better descrtptton of cfrc1JB
stances surroundi ng mount.afn goat biology and manageMnt. 

Al though application of a tracking harve>t strategy to goal l'ltlnagement 
may appear radical, ft tnay actually produce a more stabl e harvest pattern than 
past approaches which ware far too often charactcrizod by cycles of over
ovcrhunting. c l osure to allow recovery. resumed harvest based on fnappn:>priate 
harvest ~dels, et-c. In addition, by coupli ng harvest rates to actual oopu
latlon trajectory relative to pre-set objectives .., may be less 1lkely to 
1nduce population dec11ne5 froe wh1ch herds cannot recover (Caughley 1977}_ 

lf a trackt ng harvest 5trategy were implfmented the essent1al eleaents of 
a management program would be 1) 1 method or determ1n1 n9 population trends, 
2) knowl edge of t he distribution and magnitude of the harvest and 
Jl estab I hlaent of •inlmum popuhtion obJe<tlves. Results of this study 
fndicate that aerial tre!'ld counts •nay be adequate to non1 tor t rends. 
~ndator')' harvest reporting can fulff 11 the second need. Populatfon 
objectives must be based on 1mproved knowledge of the magnttude 3nd causes of 
1ong- tefm population fl uctuat1 ons, di stri but fon, aiaount and oroducttvf ty of 
habitat, and the impact of changing access and hunter haf"vest patterns as 
dtv~loptnent encroaches on currently tefllOte goat populations. It •P1>ear-s 
app..opriate fo1· b1olog1st$ 1n coa$tal re9tons to c.oncent.rllte their efforts 
a l ong these l1nes. rather than to continue to search for a set of variable sex 
and agt parameters for use tn sf111.1lation models which wfll not, in any case, 
provide a clearer indication of how to go about managing mountain goats in 
thi• portion of their range. 
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