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SUMMARY 

In this reporting period I completed final editing on 3 
manuscripts, prepared another manuscript that will be printed in 
1990, . and wrote review drafts of another paper. Brown bears 
(Ursus arctos) with radio transmitters were monitared in the 
spring, midsummer, and fall to determine reproductive status. 
Transmitters applied in 1986 or 1987 were replaced on 11 bears as 
part of long-term reproductive rate studies. Data were developed 
and presented illustrating that during much of the 1980' s bear 
harvests iri · GMU 13 were well a:bove sustainable leveis in all 
subunits except, perhaps, Subunit 130. Minimum annual harvest 
rates of marked bears averaged 8.3% during the years 1980 to 1989 
(range= 4%-13%). Including suspected unreported harvests, the 
average was· 13% . (maximum = 3.7%). Harvest rates fc;:>r males (10-yr 
average = 7. 3%) were higher than for those females ( 4 .• 9%) . These 
harvest rates underestimate the actual rates because of natural, 
unreported, or unrecognized mortalities. I was unsuccessful in 
an effort to correct for these soarces of error using the number 
9f· bears marked in 1978 and 1979 ~hat were never reported in the 
harvest (29% of males and 68% of feJitales). Using the Kaplan
Meier approach, survivorship of newborn cubs (COY) in litters 
with radio-marked females was 0.70 (95% CI = 0.61-0.79). In 
spite of increased bear harvests, no trend in cub survivorship 
was eyid.ent • . During the years 1978 to 1990, 3:3% of 98 cubs with 
radio-marked females died. DUring the same period 15% of .67 
yearlings were lost from litters. Mean litter size was '2 .1 for 
cubs, 1.8 for yearlings, and 1.8 for ·2-year-olds. Sex ratios· of 
cubs and yearlings were not different from 50:50 (£ >0 ! 10). Age 
at. ~irst litt.er production was .5. 6 years. , Reproductive intervals 
wer.e 3 years in 59% of 44 intervals that were observed or ar~ 
pending. Mean reproductive interval was 3.75 years (range = 2-s 
yrsr. simulation studies revealed that reduced predation on 
moose {Alces alces) neonates results in long-term il}cr~a§es in 
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fall calf:cow ratios. These results form the null hypothesis by 
which to evaluate any results of reducing ;bear densities ,in 'GMµ 
13 on moose calf survJ.vorship. · · ·

Key .words: ,Alaska' brown . be.ar' Ursus arctos I .der1S:i:ty est::i,.mat~' 
population trends, reproductive rates, litteI'. size1 riep~od.;uct.iy~ . 
interval~. age of first reproduction. 
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OBJECTIVES 

1. 	 To document changes in density and. in the sex and age 
composition in a brown bear population subjected to heavy 
rates of harvest by hunters. 

2. 	 To monitor changes in individual bear reproductive 
performance and survivorship in a population subjected to 
heavy harvest rates. 

3 . 	 To investigate the hypothesis that brown bear cub 
survivorship is inversely related to hunting pressure or the 
proportion of adult males in the population. 

RESULTS AND DISCUSSION 

A final report on objective No. 1 was presented by.Miller (1988), 
these results were also published (Miller 1990). Miller (1987) 
reported· progress on objective Nos. 2 and 3. These 2 objectives 
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-
expand upon work accomplished during the Susitna hydroelectric 
project (Miller 1987.), additional progress is reported here. " 
Reproductive rates for brown bears marked in GMU 13 have been 
studied since 1978.. As part of these studies, transmitters were 
scheduled to be replaced on marked bears during spring 1989 ~ 
This was not accomplii:;hed because these transmitters were used to 
investigate the impacts of the Exxon Valdez oil spill on brown 
bears in Katmai National Park. Inste<;td, transmitters were· 
replac~d duri:ng spring·lQ90 on 11 bears that had been originally 
marked during the period 1980-1987 •. All recaptured· bears were 
adult females. Radio ·· transmitters were removed from males in 
spring 1987 or were shed shortly afterwards when specially 
designed canvass spacers rotted througb. Capture histo~ies for 
brown bears marked in GMU 13 since 1980 are presented in Table 1. 

Publications 

During this reporting period final editing was accomplished on 3 
papers that were published in Vol. 8 of the Intl. Conf. for Bear 
Res. .and Management: "Population management · of bears in North 
America", "Detection of differences in brown bear density and 
population composition caused by hunting", and "Derining ecology 
of brown bears in southcentral Alaska and comparisons with· a 
sympatric black bear population". Another manuscript on "Impact 
of incre9s~d bear hlinting on survivorship .of bear cubs"·. i's in 
press in ·the Wildl. · Soc. Bulletin. Preliminary drafts· of a 
manuscript describing the impacts of reduce.d bear densities on 
survival of moose calves in GMU 13 were prepared, and portions of 
these analyses are presented in this report. I began preliminary 
compilation of data from other investigators for a paper 
describing the results of 9 Alaskan capture-recapture brown bear 
density estimates. 

Status and Trends for Brown Bear Populations in GMU 13 

Research conducted in the late 1970's indicated that brown bears 
were killing many moose (Alces alces) calves and that an 
experimental reduction in bear ·densities resulted · in increased 
calf suryivorship (Ballard and Larsen 1987, Ballard and Miller 
1988) . · .This research was · done during the early stages of 
recovery of the moose population from a series of severe winters 
during.the early 1970s (Ballard et al. in press). These results 
.led the Alaska Board of Game to liberalize hunting opportunities 
:j:or brown bears in ·GMu 13 as well as in many other portions of 
southcentral Alaska .(Miller 1990~) ~ . This resulted· 'in an 
increased bear harvest (Appendix A:Table 1). Evidence 
illustrating that the increasing harvests resulted in a declining 
bear density was presented by Miller (1988, 1990,g,, 1990.Q) an.d is 
reviewed in Appendix A. Appendix A presents a portion of a 
manuscript; prepared during this reporting period. This 

·manuscript examines· available evidence on whether reduced bear 
densities caused or accelerated moose population growth in GMu 13 
through improved moose calf survival. Only the introduction and 
portion describing changes in bear density of this manuscript is 
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pre,sented in Appendix A. This, as well as other portions, is 
being reviewed and revised. 

Simulated Impacts of Reduced Predation on Moose Cow:calf .Ratios: 

I conducted simulation studies to evaluate whether a long-term 
increase in moose calf :cow ratios should be expected under 
conditions where calf survivorship was increasing as a result 'of 
reduced predation. This was part of the analysis discussed 
above. These studies were designed to evaluate the hypothesis 
that increases might not occur because increased calf survival 
resulted in· increased numbers of subadult cows. subadult cows 
have lower productivity tha.n adult cows, arid augmented numbers of 
subadult cows in a population could mask increases in calf:cow 
ratios because subadult cows cannot be readily distinguished from 
adults. Results of these simulation studies are presented in 
Appendix B in the form of a modified version of a ADF&G memo 
dated 22 Jan. 1990. 

Comparisons of Sustainable and Actual Kill Densities in GMU 13: 

Trends in bear populations are difficult and expensive to 
document (Miller 1990.Q) • Evidence for such trends is also 
difficult to illustrate in ways that can be readily understood. 
During this reporting period, materjals were prepared to 
demonstrate to the Alaska · Board of Game that bear populations 
were declining and that hunting opportunities should be 
restricted. These materials included graphs that compared trends 
in reported harvest density with estimated sustainable harvest 
density (Figs. 1-6). 

For these graphs, harvest density was calculated as reported 
harvest/unit area (Miller 1990.9,). Su,stainable harvest density 
estimates were obtained from population estimates for each 
subunit in GMU 13 obtained by subjective extrapolation from 
density estimates obtained in 2 portions of GMU 13 during 1985 
and 1987 (Miller 1988, 1990.s_, 199012.) • The extrapolations were 
made by concensus opinion from 3 biologist knowledgeable with the 
area (W. B. Ballard, R. Tobey, and myself)~ Both habitat 
conditions and suspected history of hunting were considered in 
making these extrapolations. The resulting population estimates 
have been previously discussed and used to derive estimates of 
sustainable harvest numbers (Miller 1988, 1990.s_) • The actual 
population estimates are presented in Table 1 of Appendix c. 

At the time these estimates were made in 1987, they were 
identified as preliminary efforts. I believe these results 
overestimated population size. In 1987, however, even an 
overestimate was · useful iri demonstrating that existing harvest 
levels exceeded even generous estimates of sustainable levels. 
This was not generally acknowledged at the time. Additional and 
independent efforts at extrapolating from the available density 
estimates· should be made to refine ~he population estimates for 
GMU 13.. ··' .. 



Sustainable harvest density was illustrated,. with 3 .parallel 
horizontal lines;. The apse11ce of slope in· these lines correctly 
illustrates sus~a.j.nable barvest de11sity 011ly when populations are 
stable.' When populaticms; are declining, these l.j.J:les should have 
a neg~tive sl9pe; w.hen increc:tsing they should ll.ave a positive 
slope. Since this slope is unknown, :tioweve~, it is enough to 
point out that when h9rvest density exceeds sustainable J:i.arvest 
derisity, sustainable harvest density must be declining, rather 
than constant· as.· illustrated in Figures 1-6.· The opposite is 
also true--when harvest d~nsity is less than sustainable, 
populations may be increasing at a ra1:e that is influenced by· 
proximity to· carrying capacity (Miller 1~90c). Sustainable 
harvest gensities illustrat~d in Figs. 1-6 were calculated as 
explained belo:w: · 

1. sustainable harvest density was calculated . as 8% of the 
density of bears older than 2.0 years old (Miller 1988). This 
rate is almost certainly higher than can actually be sustained, 
because it was calculated using cons.ervq.tive estimates of naturq.l 
morta:J,.ity (Miller 1988: 49). For tpe whole population, this is 
equivalent t~ q. J:iarvest +q.te of about 5.7% (~iller 1988). 

2.. The sustainable harvest density estimate highlighted with x
marks (Figs. 1-6) is based on the population estimate obtained by 
extrapoli=ltion from the l985 and 1987 qensity estimates in Unit 13 
as discussed above. This is the best estimate of sustainable 
harvest density currentiy available. The other parallel lines 
represent bounds on this value as discussed below ( #3) . One 
advantage to this esti~ate is that it is expressed in the same 
unit as tJ:ie harvest qensity values illustrated, the whole surface 
area of the· subunit or unit is used rather than just "beq.r 
habitat" as. defined in #3. 

3. Two of. the horizontal lines represent 8% of .the estimated 
be~r density !n 19E35 i:n. the su-hyd+o area (19. os pears >2/1, ooo 
km ) and in 1987 in the upper su,sitna area (6. 67 bears >2/1, ooo 
km2) . . Th,es.e density estimates are for "be~r habitat", loosely 
qefined as the area lowe+ than elevations of 5,000 feet. This is 
close ·b~t not identical to the wJ:iole surface area used in 
calculating harves;t density. I'n 1985 the $u-hydro i=lrea probably 
had a density as high as anywhere in GMU 13~ The upper Susitna 
area has equiyalent potential as bear habitat but has been 
heavily qunted and bear density has been reduceq. In ~ost of GMU 
13, actual sustainable harvest density would probably Pe between 
these lines if the 8% sustainable harvest rate is correct . 

. ! •• . . .. ' 

4. I;Iarvest densitY !ncluqes only bears of known sex and age.
If biaars of unknown sex or ag.e were includeq, ·harvest density 
va1ues would pe lllai'ginally higher. 

5. Harvest density figures are likely inflated to so~e degree 
by pootlegging into the uqit during the.period when the bag limit 
was 1/year ip GMU 13 but 1/4 years elsewhere. 
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Harvest Rate for Brown Bears Marked ·in GMU 13: 

Some impression . of harvest intensity can be gained from 
examination of the rate at which marked bears are removed from 
the population by hunters. These data were presented by Miller 
(19,87). Data through 1986 on harvest of bears marked in 1978 and 
1979 were presented in Tables 25 and 26 of Miller (1987). Since 
no additional bears marked in .1978 and 1979 have been reported 
subsequently (1987-spring 1990), these tables are not repeated 
here. Updated harvest rates for bears marked in 1980-1987 in GMU 
13 ·are presented in Table 2; this updates information in Table 27 
of Miller (1987). 

Minimum Percent Shot 

For both sexes of bears, the annual percentage of marked bears 
knqwn to be shot ranged from 4% (in 1980-fall season only) to 13% 
in'1984 (10 year average= 8.3%) (Table 2). These percentages 
were derived by dividing the number known harvested by the total 
number of marks potentially still available. Minimum .harvest 
raues were higher for males (10 year average = 7.3%, range = 5
29%). than for females (average= 4.9%, 0-11%) (Table 2). 

Reynolds (1990) used a different .approach to estimate harvest 
rates i~ a heavily-hunted study area just north of the Alaska 
Range from GMU 13. Instead of looking at just· marked bears, 
harvest rates were calculated as a percentage of total known 
population as well as of. total estimated population. A mean 
annual harvest rate of 11-12% of probable population was 
calculated for bears > 2 and 8% for adult radio-collared females 
(Reynolds. 1990:11). Both sets. of harvest rates are high, 
relative to estimates of sustainable harvest rates (Miller 1990£, 
LeFranc 1987). 

Corrected Percentage of Marked Bears Shot 

The above method for estimating harvest rate underestimates the 
actual value. The numerator for this rate is the number of 
marked bears identified in the harvest. This number is a minimum 
number because of the likelihood that some marked bears are not 
recognized when their hides are sealed. Most bears are sealed by 
a biologist, but others are sealed by enforcement officers, 
secretaries, or others who are probably more likely to miss or 
fail to record marks. Ear tags are difficult to miss, but are 
frequently shed. In 1990, 11 bears. were recaptured and 8 ear 
tags were missing (36%) (Table 1). These 11 bears were last 
captured in 1986 or 1987 (Table 1) when all had 2 ear tags. 

The denominator for the percentage of bears killed is the total 
number of bears marked and not previously recorded as shot. This 
value does not include bears· marked as cubs and yearlings, unless 
these were subsequently recognized as marked bears in the 
harvest. In these few ·-c:ases, thay· are included as having been 
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available to be shot in years in which. they were legal to hunt 
(at ieast 2 years oid} ... :i:ri spite of' tiHs,. the denominator is 
doubtiess infiateci as ndt aii marked: bears are avaiiable to 
hurite:ts. This is because (ij some bears. ki1:i:ed by hunters have 
been ~6t recognized. as .marked when:. sealed and: are th.eref-o're stiii 
included as "avaiiabl:e0 (s~e abovej; (2') some marked bears have· 
been :ki1ied and. not retrieved by huntfo:ts or ~ave died from 
natural mortality but are stili listed as liavailaJi:>1e•i ~ince t:liey 
al.a not appea:i' in the harites~: and (3j' in each year :cft'om 1980 to 
i987, :new bears wei:e marked :foilowing spring hunting seasons; 
these marked bears were avai1abie; .as marked bears, to hunters 
only during th~ fo'iiowirtg fail season which inflates the nulrtber 
o:f mark~ci bears ••a:vailableii d:uring the whole y~ar. , 

Duriricj this reporting period I made art tiriSU:cCessful .effort to 
correct tne hulilber of marked bears available by reducing · the 
denominator by a :factor refiedtitig points i and 2 above. This 
wou1ci involve reducing the number o:f mi:i:r:ked hears available by
Some perc~ntage ~ach year. in order to estabiish what this 
percentage should .be; :i: examined the nunibe:f o:f marks applied in 
1978 and i9'79 that never appeared or were recognized in the 
harvest. d:f 53 mar:ks applisd tio bears ::>2. o yea:ts..:ooid in these 
years (25 females ahd 28 maies) / 41% never appeared in the 
harvest (29% of the maies afid 68% of Hie femaies).. In these 
data; rnar:k.ed :females stopped 'appearing in the .harVest 6 years 
aftef lliarkihg; compared with 9 years for males (Fig. 7). No bear 
marked. in 1978 br i979 . has app~ared in the harvest during 1987 
through spring 1990; arid it is reasonable to assume that very few 

·more ·will appear. Correspond.irigiy, one estimate of the annual 
percentage by ,which to reduce the a~rto~inat~r to correct for 
marked. bears that are fto ldn(jer i•availabieii to hunters is 47% 
never reported/9-year period since marking wheri marked bears 
stopped appearing or 5%/year • 'i'he co:tresporidirtg value for males 
would be 8%/9 years or i%/year and for females it would be 6~%/6 
years or lit/year~ 

r rnacie:an effort to appiy these correction factors to ~he number 
of bears marked since i986 tnat wer.e st.iii ilavailablen . to 
hutiters. This effort was unsuccessftii ~ The nuniber o:f females 
caicuic;tted to be •iavaiiab1e" reached zero tao eariy, when many 
radio~marked females were known to be still be available (Table
2). For bears _mar:ked since 1980, I dondltided that the 1978 and 
i979 tiata were inappropriate, at least :for :f_~ma1es, to use in the 
manner outlined above to calcuiate a catrectiort to the ntiniber of 
marked bears avaiiabie t6.htinters; This may result from higher
thart~hormai natural mortality among tne females captured in 1978 
ahd 1919; because many o:I these bears captured in ·i978 and. all 
those captured in i979 were transplanted front their ·home ranges
{Miller and Bailard 1982). These traiispianted bears may have had 
atypicaiiy high natural mortality rates. A.iso; many of the bears 
baptured in 191d and 1979 were in a:t~as relatively ·more 
acce~slbie :\:o hunters than those captured as part of Su-hydro
studies during 19ab~as. 
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Even if it can not be correct, it is clear that not all the bears 
marked are still available to hunters and the denominator of the 
harvest rate calculation is inflated. Since males are ~hot at a 
faster rate than females (Fig. 7), the denominator is more 
inflated for females than for males. This means that the 
estimated harvest rate is more underestimated for females than it 
is for males. This clearly has management significance, because 
rate of population growth or decline is very sensitive to harvest 
rate of· adult females (Knight and Eberhardt 1984, Taylor et al. 
1987, Miller 1990c, Reynolds 1990). 

Another way to correct the observed percentage of marked bears 
shot is to include in the numerator the radio-marked bears that 
were suspected to have been shot, based on their disappearance 
during hunting season. Marked bears for which there are no data 
available can also be excluded from the denominator. Using this 
procedure, the maximum harvest rate was 21% in 1984 and 37% in 
1989 (average= 13.5) (Table 2). 

Cub Survivorship Rates and· Trends 

Kaplan-Meier Approach: 

Brown bear cub mortality rates were evaluated by inspection of 
litters of radio-marked . females. Cubs that disappeared from 
litters before emergence !from ·dens. as yearlings were assumed to 
have died. Previously, mortality rates were calculated using 
MICROMORT as recommended by Heisey and Fuller (1985) (Miller 
1988). In this report these rates are recalculated using the 
Kaplan-Meier approach recommended by Pollock ~t al. (1989). The 
Kaplan-Meier procedure is preferred for these · data, because it 
permits data to be censored when marks are lost and also permits 
addition of new marks (Pollock et al 1989). ·compared with 
cal.culations using MICROMORT, the Kaplan-Meier approach generated 
lower mortality estimates for the same data. · 

For data collected since 1978, survivorship of COY in litters of 
radio-marked females was o. 70 (95% CI = o. 61-0. 79) (Table 3). 
survivorship rates were also calculated for individual years to 
see if there was evidence of a. trend over time (Table 3). Such a 
trend might occur if the heavy hunting pressure discussed above . 
resulted in a compensatory increase in cub survivorship. Based 
on available data no trend correlated with time is evident 
(Fig. 8). 

These results were presented in a manuscript cautioning managers 
of exploited bear populations not to assume that increased 
hunting pressure will result in compensatory increases in cub 
survivorship· (Miller in press). Fig. 8 is part of this 
manuscript. This manuscript is not appended to this report 
because it should have been printed (Wildl. Soc. Bull. 18 [ 4] ) 
prior to this report. Research on whether hunting mortality is 
compensatory or additive to other sources of mortality is ongoing 
in an Alaska Range study· of a heavily-hunted population (Reynolds 
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i996'>'. ana .iii a,. cOmp·aris:on~ .9£ f!u.n:~ea' a'.ric:L uffilunt\ed! P'9:Pu~a:t:d~ons .~n 
th'.·e. i(la:sica I>e#irisula, (:AP'f&G :fllesJ -~ :B&tfi studies should provide' 
\;ail:ia6'i~' aaeHti&ilai :Lfrsigh'.ts t61 this' qu~stion.-

I>etceiit: Mo':ttai i ty Jiip'p£'&ci6h: 
'' 

I>erc~nt m&tta1ity .. caictiiations ma:Y. l:>e. i>:ta~ed'.· in comparison to· 
su'rvi.Yorsfi±p 'caictiia'.tfdns b'~catl~e' of 1.aci{ of s·fmiiita:iie'6us· 'markihq
aria iifoonsi.stent suriivotsliiP' rates :bet~eeii interv'iil:s (Heisey aria 
:Fuii~:r. i98sr .. Riagat-aiess; sii611 r~tes'. a::flt( :fr~CI\iEintiy reported'. aiia: 
are·. rep'b':H:ed. l.ie:bi~' fpr comparison (Tatde 4)',.• . For this analysis;
~ubs and'. yearii.ng~ that aisappeaf:eci !rom litters were.assuniea to 
:have aied.. This is a reasona:Di~ assi.im:ption; :because on:i:{ one 
case· of apparent weaning of y~a:tiings was 6Bs~rved in GMu i3' ~· . In 
spring . i9s7, ·a. iar<i.€ ye~~~irl9 .,(#~7!?> was assoc~a1:~d . with a: 
b:teed~ng P.air of adults that incllide~ a , £~male (:#472) that ha'd 
rece:Htiy iacfated. Tliis bear wai ideht,iffea as a yearling I based 
on indom1;>1ete1:Y eru:Ptea ca:n±ne's; kith6ug:fi tare; 2 · additionai 
¢a.ses of yeariing weanirig wefe rep'hrtea iii. :rio'.rti1 siope studies
(:Reyno+qs, .:Pers~ · comm:un; >, but . nerie in. ,Alaska :R~nge studies 
(:Re:Yh9ids i99o). , _Aith6ugl1 :m<;Ss;t ,t;;eri( mat~~a; non~ of, the cubs or 
yeari~qgs c1assif±eci as ffiorta1ities (based ori their disappearance

. ftoili iitters) iii GMu i3 were stib~~quently r~captufed or shot by 
h6ht~~i~ ' ' 

i>efcent mdrtaiit:Y w§s ~ff;>res~ea_atlrin9 the per~6ci !ro~ em~rgence
from. ¢>~e de.ri. to, emergence, from aiiotlief den tne :following year 
( 11 compiete data••).' incomplete data r~~ifrliteci ,t;iheh the litter was 
observed just prior to aehentra:hce but hot at eJt:it th~ following
spr.ihg becati~e of infreqiietit inoriitofihg s6heduies <''incomplete" 
data).·.. MottaiH:y of iiewbd~h cubs w~s 33% (H .. :6 98 witti complete
data I _107, ,including some with incomp1~te data) . (Table 4) • · This 
is about tlie safoe as tiie 2~%' ,(Il ;;;.. 52), reported in a study on the 
opposite (north) ..side of . tHe. Alas~a . :Range ·(Reynolds . 1990·).
Mortaiity of yeariirigs was.i6% en=. 57 with coinplete data) or: 1s% 
(n = ~1 ih81tie:ling . io wi,:tii ihcompiete .<ii:lt.a) (Table 4 > • These 
rates Ei:re ' api;>,arefrl;iy tj.i.gi:ie~ 1:.tiaii tii~ 7 % en ;;:: 45) ' reported for 
yeariing§ by Reynbids ti99o). 

Reprocitic:H:lve Bioioct}T 

'.ReproaUbtive bibi<j>gy for raeiio~mal:-ked i:>ro~ bears in GMtr 13, was 
previously presented by .. Mii1·er (i987 ~ . 1988) . These data are 
updated here. Mill~r (i99d4) presented ~stiffi~tes bi periocis of 
tiine reqtlire'd tb obtain accurat~ estimates of reproductive 
parameters ba~~ci on simuiation stucHes ~ 

Litter size antl s~x :Ratio: 

:Estimat,es o:f ijteari litter size have changed . Littie since these 
aata. wer~ :fi:f~t compl1ea ·by Mi.iier (1.987)., and sifuuiatibri studies 
r¢vei;ll lliat this p·arameter is the quicke_st to aC:C:urat.ely estimate 
(Miil~r 1.'990~). · For 6~ litters C:onbd.riing i33 ·sprirtg cubs, mean 

) 
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litter size was 2 .1 · (range = 1-4) (Table 5) . For 56 litters 
cohtaining 102 yearlings, mean litter size wa~ 1.8 (1-3) (Table 
6). For 32 litters containing 56 2-year-olds, mean litter size 
was 1.8 (l-3) (Table 7). 

Sex and other characteristics of cub and yearling brown' bears is 
presented in Tables 8 and 9, respectively. Young bears were last 
captured in 1987, so these data are the same as presented in 
Miller (1988). Sex ratio of cubs captured in late May and early 
June was· 18 males:lS females (Table 8). Sex ratio of yearlings 
first captured during the same' period was 17 males: 9 females 
(T.able 9). Neither sex ratio ·was different. from 50: 50 (Chi 
square test,~= 0.60 and 0.12; respectively). 

Age at First Reproduction: 

Little additional data on age at first reproduction has been 
obtained since Miller (1988:Table 14), because new subadult bears 
have not been marked since 1987. Based on ages estimated by 
counting cementum annuli, 25%, 55%, and 89% of females in GMU 13 
produced their first litters at age 4, 5, and 6, respectively 
(Table 10). One bear (#407) had not produced a observed litter 
from age 4 to 8; her radio failed before she could ·be found 
following her exit from her den at age 9. Excluding observations 
of older bears that were never observed producing a litter 
("complete" data), mean aqe at first reproduction was 5.35 years 
(Table 10). If it is assumed that bears with "incomplete data" 
produced their litters inf' the year following the last year we 
observed them, mean age at first litter production was 5.6 years 
(Table 10) •. 

·Actual age at first litter production may be younger than this 
because litters may be lost prior to first observation of the 
bear following emergence from dens. However, effective age at 
first production of a litter that is successfully weaned may be 
older than these means because if young females more frequently 
loose entire litters than older, more experienced females. 

Reproductive Interval: 

Reproductive interval is the most important parameter to estimate 
in terms of productivity of polar bear and brown bear populations 
(Taylor et al. 1987, Miller 1990s)• These data also accumulate 
slowly (Miller 1990s) • When these data were last compiled 
(Miller 1987:Tahle 22), only 17 complete and 14 partially 
complete intervals had .been observed following 6 years of 
intensive study. Approximately twice that many are now available 
with 4 more years of less intensive work. Individual 
reproductive histories for radio-marked females in GMU 13 are 
provided in Table 11. Reproductive intervals based on these 
histories are provided in Table 12. 

A bear that produces a litter of cubs that does not surivive will 
frequently breed again J!l..nd have ,~nother litter the following

.· - ,,.... ' .. ,,.\ 
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year. In these cases a "reproductive interval" of 1 year is 
generated. Such i•intervals" are meaningl,ess in a management 
sense, because they bear no reiationship to the interval with 
which litters are successfully weaned. For, bears that had 
previously s~ccessfully produced a litter, reproductive interval 
was defined as the period ·between weani11g of the earlier litter 
and the next successful weaning of a litter (Miller 1987: 33)., 

This definition will not work for young 'bears producing their 
first litters, because they have not had an opportunity to wean 
an earlier litter. For these bears their first reproductive 
interval was defined as the period from production of the first 
litter.we saw and the next successful weaning of a litter (Miller 
1987:33). Intervals for younq bears (<7 years old) first 
captured when accompanied by yearlings were assumed to have begun 
the preyious year (this assqmption will underestimate an interval 
by a year in cases where an .earlier litter was lost). My 
definition for first intervals is 1 year less than that'used by 
Reynolds (1990), which starts from first successful breeding. 

A 3-year period of dependence was observed· in 28 cases when 
offspring separated from their mothers at age 2.3 (Table 11). A 
4-year period of dependence was observed in 2 cases when females 
entered dens with 2-year-old offspring and separated from these 
offspring the following spring (1984 litter with' #337 and 1985 
litter with #281) (Table 11). A 2~year period of dependende was 
observed with the apparent weaning of a yearling 'by #472, 
discussed above. -This was treated as a 2-year interi/al, although 
the previous history of #472 was unknown. ·Weaning of yearlings 
must be rare; in 12 years of spring capture efforts in GMU 13, no 
yearling unaccompanied by its mother has been captured. 

Using only the 30 complete intervals observed to date, 
reproductive interval was .3. 3 years (range = 2-8). An additional 
14 interval~ can ;t>e included by assuming current litters will be 
weaned when they reach age 2 • Includirig these, provides a mean 
interval of 3.75 years (Table 12). Intervals >3 years resulted 
from loss of a complete litter or skipping of year(s) between 
weaning of a litter and production of the next. counting 
complete and incomplete intervals, 26 of 44 (59%) were 3 ye~rs, 
which represents weaning of a litter at age 2 without losing a 
previous litter or skipping a year. 

The remaining radio-marked bears are getting old, and 
productivity may be declining for these individuals~ Bear #337 
weaned her last litter, in 1987 when she was approximately 20; she 
has had no more cubs through the spring of 1990 (Table 11). 
Similarly, #423 weaned a litter in 1986 when she was 
approximately ·22, lost a litter of cubs in 198T, and· has had no 
cubs since (Table 11). In calculating mean reproductive 
interval, these bears are counted as having incomplete intervals 
of 6 and 7 years, respectively (Table 12). This is what. their 
next inter'Vals will be if they have cubs n'ext· year (1991) and 
w~an these at age 2 in 1993. 

10 
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·Table l .. Brown bears captured in GHU 13·studies i980~June 1990. . RpstfiL07/pgi. 

Capture 
Tattoo.· Sex Age wt. Date · Frequency Serial '1 Colllllents 

. (277) 

(278) 

(279) 

280 
214' 

281 

282 
283 . 

(284) 
. 285 

286 

292 

(293) 

(294) 

(295) 

299 

(297) 

298 

306 

(308A) 

· (308B) 
(3.09) 

(312) 

(311) 

313 

314 

315 
(284#2) 

(331) 

(332) 

(333) 

F 

H 

H 

H 

M 
F 


H· 

F 


H· 


.H 
.H 

.F 
M 

M 

M 

·F 

H 

H 

F 

~ 
F 

M 

'F 

M 
F 

F' 

F 

M 

F 

M 

M 

io.5 
. 9.5 

9,5' 
5.5 


4.5 


3.5 


. 4.5 


12.5 


.2. 5 


2.5 

·3.5: 

3~5 

(3.5) 

10.5 

12.5 

13.5 

1.5 
1.5. 

3.5 

6.5 

5.5 

12.5 

10.5 

2.5 

9.5 

2.5 

2.5 

3.5 

6.5 

2.5 

2.5 

225*.. 
3'75* 

. 400* 

300"' 

300* 
·250• 

325* 

280* 

180"'. 

180'* 
. 264 

174 
277 

607 

589 

285 

65 

65 

.163 

480 

240 

600 

319 

227 

28.6 


154 


90* 

125 

172 

79 

67 

4/10/80 
. ' 4/19/80 

_4/20/80 

4/20/80 

4/22f80 

4/22/80 
4/22/80 . 

·4/22/80 

4/22/80 

. 4/22/80 

5/1/80 

5/2/80 

5/2/80 

5/2/80 

5/3/80 

5/"180 

5/4/80 

5/4/80 

5/4/80 

5/6/80 

5/6/80 

5/6/_80 

5/7/80 

5/7/80 

5/7/80 

5/7/80 

5/7/80 

5/5/Bl 

5/5/81 

5/5/81 

5/5/81 

1065/1066 

1100/l!!.2! 

1097/!.!!2§ 

lQZ.~/1071 

l6175/15950 

: 10 7 9 I !2.!!.Q. 

. 690/689 

1074/1073 

'687/688 

' 108ll~082 

1322/1321 

ii16ii115 

'fao3/1304 

1109/1110 

(1301/1302) 

1318/1317 

1319/1320 

(1126/1125) 

1096/1095 

(1117/1118) 

13i2/1311 

1119/1120 

(1049/1050) 

1127/1128 

(1074/1073) 

(1296/1295) 

(1215/1216) 

(1240/1239) 

w/2yl&s, not marked, collar shed 80/81 den 

capture martality 

collar shed-by.6/12/80, recaptured ~/18/83, shot 9/84 

recollar nexts:Prins 

collar shed 9/9/80, recaptured 6/85.. 

not turgid, see 5/81 recapture 

see 6/82 recapture 

w2 @2.5: 284 and 285 

w/283 see 5/5/81 recapture 

w/283 

Turgid, shot 5/89 

recaptured 8/81, 5/83,. shot spring ·'85 

died on• 8/6/81 recapture 

collar shed b.Y S/4180 

w/2 ylgs, turgid, recaptured 5/7/81 

w/299, shot by hunter_ on 9/18/81 

W/299 · 
·turgid 

shot 9/83 

turgi,dC? > - died on 8/6/81 recapture 

collar shed by 5/14/80, ~ecaptured 6/85, shot spring '90 
w/311 

w/312, shot on 9/16/80 

w/314 @2.5 

w/313, recaptured 6/1/85, 6/87 

alone, recaptured 5/i8/83 

near 283 w/2c; shot·. by hunter of 5/18/81 

w/332 and 333, died August 1982 

w/331 and 333, shot by hunter on 9/5/82 

w/33:( and 332, shot by hunter. on 9/3/81 

continued on next page 
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Table" -1. Continued RpSMIL07/pg2 

._. Capture 
··Tattoo· Sex Wt. Date Frequency Serial # Ear Tags COlllDents 

334 

335 

281#2 

283#_2 

338 

(339) 

312#2 

313#2 
'336 


3·37 


34.0. 


280#2 

(341) 	.. 

299#2 

C342A> 

344 

(345) 

(308B)#2 

299#3 

(293#2) 

(294#2) 

347 

(342A#2) 

(373) 

282#2 

.(379) 

(380) 

(381) 

F 

:F 
F 

F 
F 

M 

F 

F 

F 

F 

F 
.M 

F 


F 


M 
F 

M 

F 

F 

M 
M 

M 

M 

M 

M 

F 

F 

F 

10.5 
3,5 

4.5 

l3.5 

0.5 

(0.5) 

11.5 

. 10.5 


0.5 

13.5 

·:J.5 
6.5 
6.5 

14.5 

2.5 

5.5 

7.5 

6.8 

14.8 

(4.8) 

ll.8 

14.8 

3.5 

9.5 

6.5 

(5.5) 

15.5 

(3.50 

325 

194 

261 

12 

13 

280 

284 

321 

190 

394 

224 

291 

220 

495 

500*. 

250* 

450* 

350* 

300* 

275* 

200* 

..	5/5/81 

5/5/81 

5/6,181 

5/6/81 

5/6/Bl 

5/6/81 

5/6/81" 

5/6/81 

5(6/81 

5/6/81" 
. 5/6/81 

5/7/81 

5/-1/81 

5/7/81 

. 5/7/81 

5/8/81 

5/8/81 

a/6/81 
8/6/81" . 

8/6/81 

8/6/81 

:8/6/81 · 

.5/25/82 

6/U/82 

6/11/82 

6/11/82 

6/12/82' 

6/12/82 

i292/1291 

1220/1219 

120111202 

1089/1090 

1224/1223 

1222/1221 

13.00/1299 

1120/1119 

1237/1238 
'1294/1293 

1225/1218 

1097/1267 

(1208/1207) 

1_109/1110 

122311221 

1204/1203 

· .1109/1110 

1115/1116 

(1234/1233) 

1228/1227· 

529/1643 

(1~95/1~85) 

(15881~32) 

(533/1592>) 

estrus, missing in ·198·2· 

:i:ecaptured 5/14/83 and 6/86, age changed + 1 '83'. tooth 

estrus? re·captured S/15/83 

w/.338 and '339 @. 0, ·recaptured 5/14/83 

w/283, sex switched to. female 

w/283, recaptured 6/85, sex switched to male; shot 9/85 

w/2c·@0.5 (not captured), rec~ptured 5/14/83 

w/336, recaptured- 5/14/83 

w/313, not drug_ged (abandoned) 

w/3c reunited on 5/9/81, recaptured 5/14/83 

not estrus-, recaptured 5/15/.83, Rt •. eartag. replaced 5/90 

w/F 341, recaptured.5/16/83 

w/M 28!); collar ~iled, recaptured 6/82;. died ~n 88/69 den 

w/2 @2.5 .(297 and 298 -: not recaptured); -not estr1,1s, 

re9aptured 8/6/81 "' 


alone; ·see 5/25/82- recapture, died 7/84 


. w/2 cµbs subsequently. recaptured 5/14183 

capture'mortality 

recapture mortality. 

.collar. r!iplaced, rj\lcapt.ured 5/18/81: 

.collar replaced, recaptured 5/18/83, shot spring··~ .85 

recapture _1119rtality 

· collar·~hed 9/81, recaptured 6/9/85 

collar replaced, died 7/84 

no tattoo, .w/G283· CF), cpllar shed-.61_83 

re!)aptur!'f ·Of .llll;U:ke.ci bear; shed coll~r, rec~ptured ~/,84 & 

6/86 


w/2@c, DoWristream stµCly, shot 9/8_5 


w/2@1, not capt11rs!f, shot 9/83 · 


alone, -recaptured 5/18/84 & ·6/8.6, shot 9/89· 


continued on next page 
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Table 1. Continued RpSMIL07/pg3 

Capture 

Tattoo Sex Age Wt. Date Frequency Serial fl Ear Tags Comments 

313#3 F 12.S 300* S/lS/83 62S9 same w/2@1 

382 M 1. s 66 S/14/83 12S46 213S/2134 w/313 and 383, recaptured S/18/84, implant 

(383) F 1:s S3 S/14/83 12S42 (2490/2491) w/313/ and 382, died unknown ca~ses, implant 

283#3 F lS.S S/14/83 (6340) same w/cub #3, recaptured 6/86 

(003) F o.s S/14/83 ~. (1360/13S9) w/283, special cub collar, no tattoo, ~ub eaten 

337//2 F lS.S S/14/83 6309 same w/38S@2 

38S F 2.S 60 S/14/83 (1S210-12S48) (169S/1694) w/337, breakway &. implant; recaptured 6/8S, tags 

replaced 

(312#2) F 13.S 3SO* S/14/83 (6342) (1299/1300) w/386@2,. died S/16/84 

386 M 2.S 200* S/14/83 1S212-12S4S(Imp) 2146/2141 w/312, breadway SB collar, dispersed, implant 

344/J2 F 7.S ·32S* S/14/83 1044S same w/2@0, not captured 

335//2 F s.s S/14/83 same no radio in chopper 

335#3 F s.s 236 S/16/83 same alone, one year added to '81 age based on '83 too.th 

388 F 14.S 4SO* S/14/83 (2478/2477) w/388 and 289@2, ·recaptured S/16/84 &. 6/86, ear 

tags gone S/90 

(389) M (2.5) 13S S/14/83 (1S214-12S44) 2170/2171 w/388 and 390, breakaway SB collar,-died 10/83; implant 

390 M 2.5 12S* S/14/83 ~-12S43 2148/2147 w/38 and 389, breakaway SB collar-shed, implant 

340//2 F S.5 2SO* S/lS/83 (1,2ill) same recaptured S/17/84, collar repiaced 6/85 

384 F 12.5 300* S/lS/83 1S279 2499/2SOO w/39i, 392, 393@2 

. (391) .M 2.S 140* S/lS/83 Cillll> (2078/2079) w/384 et ·al., breakaway SB collar, shot 9/84 

(392) M 2.S 140* S/l-S/83 . (1S246) (2111/2110) w/384 et al., breakaway 4B collar, shot 5.84 

393 F 2.S lOS S/lS/83 1S247 1S89/1S98 w/384 et al., breakaway 4B collar 

(293//3) M (6.S) 439 S/lS/83 1S291 same shot spring '8S 

(394) F 6.S 2SO* S/lS/83 C1.2ill> (1693/1692) w/cub #4, shot 9/84 

(004) F o.s 10 S/lS/83 (13S8/13S7) w/394-chewed on, no tattoo, died later 

(39S) F 3.S 17S* S/lS/83 (1S289) (241S/2416) alone, regular 6B collar, shot 9/4/83 

281//3 F 6.S 32S* S/lS/83 C!1lli> same w/2@0 (#S and #6), recollared S/17/84 

COOS) M o.s 8.S S/lS/83 ClQB> (13S0/134) w/281, expandable cub collar, no tattoo, eaten 

(006) F o.s 8.3 S/lS/83 (1026) - (1346/134S) w/281, expandable cub collar, no tattoo, eaten 

280//3 M 8.S 482 S/16/83 (1,g2Q) same recaptured. 6/8S _ 

396 F 13.S 274 S/16/83 (1488S) 168S/1684 w/2@2, (397, 398), recaptured 6/86 

(397) F (2.S) 132 S/16/83 (2493/2492) w/396, recaptured 6/4/8S, shot. 9/8S 

(398) F (2.S) 13S* S/16/8_L 210S/2104 w/396, shot 6/86 

continued on next page 



Table 1. Continued RpSMIL07/pg4 

CaJ:!ture 

Tattoo Sex Age Wt. Date Frequency Serial # Ear Tags Comments 

(399) M (9.5) 600* 5/17/83 (15278) 2087l2108 recaptured 5/15/84, shot 5/87 

400 M 20.5 542 -5/17/83 (15281) 2132/2133 recaptured 5/18/84 

299114 F 16.5 275* 5/18/83 15283 same w/3@0, darted in den, recaptured 5/15/84 

418 M 0.5 13* 5/18/83 1024 1347/1348 w/G299, special cub collar, shed 10/83, old #7 

419 M 0.5 13* 5/18/83 1025 1342/1343 w/G299, special cub collar, old 118 

(417) M 0.5 13* 5/18/83 1022 (536l535) w/G299, special cub collar, shed 7/83, old #9 

(2791/2) M 12.5 700* 5/18/83 (10339) 1653/1100 recapture, previous shed collar, recaptured 5/16/84 

315112 F 5.5 203 5/18/83 15288 same estrus, alone, just marked previously 

403 F 6.5 275* 5/18/83 15275 1564/1565 w/2@0, not captured, Downstream 

407 F 4.5 220* 5/19/83 2905 2401/1543 alone, downstream, recaptured 6.85 

299115 F 17 .5 308 5/15/84 same w/3@1, 417-419 

(417112) M 1.5 94 5/15/84 12080 same w/G299 & siblings, small implant, shot 5/86 

418112 M 1.5 86 5/15/84 12081 same w/G299 & siblings, large implant 

N 
N 

419112 

(399)#2 

M 

M 

1.5 

(10.5) 

84 

662 

5/15/84 

5/15/84 

12076 

Cil.Q.2.l 

same 

same 

w/G299 & siblings, small implant 

alone, shot 5/87 

388#2 F 15.5 400* 5/16/84 same same w/2c. replaced 6/86 

(16) M 0.5 5/16/84 Cll§..2.l (1389l1390) w/G388, capture-induced separation, died/shed 6/84 

(17) F 0.5 00 5/16/84 (~) (40l50) w/G388, capture induced separation, died 5/84 

312113 F 14.5 300* 5/16/84 (6332) same w/3c, old and new radio failures, capture mortality on 

5/17/84 

(2791/3) M 13.5 800* 5/16/84 (6339l18884) same large implant, shot 9/84 

281114 F (7.5) 350* 5/17/84 (§.iQZ) same w/2c, recaptured 6/87 

(21) M 0.5 14 5/17/84 ClZNl 1386/1383 w/G281, drowned? 

(22) M 0.5 14 5/17/84 (1710) (1385/1384) w/ G281, killed by BrB 

337113 F 16. 5 325 5/17/84 same same w/2c, recaptured 6/85 

08 F 0.5 12 5/17/84 1708 (1338ll337) w/337, shot spring '90 

09 F 0.5 12 5/17/84 1711 1340/1339 w/337 

340/13 F 6.5 375* 5/17/84 same same w/2c, recaptured 6/85, 6/87 

(23) F 0.5 17 5/17/84 1713 4_5/28 w/340, shot 4/89, sex determined @ sealing 

24 0.5 14 5/17/84 1706 44/27 w/340 

continued on next page 
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Table l. Continued RpSMIL07/pg5 

Capture 
Tattoo Sex Age Wt. Date Frequency Se:i:ial # Ear Tags Conments 

19.5 

1.5 

lj.5 

(5.5) 
. 21.5 

2.5 

21.5 

0.5 

0.5 

14.5 

8.5 

5.6 

(3.5) 

(4.5) 

7.5 

(1.5*) 

10.5 

9.5 

2.5 

17.5 

(13.5) 

8.0"' 
(4.5) 

7.5 

18.5 

(4.5) 

4.5 

6,5 

350* 

78 

205 

263 

600"' 

148 

"300* 

·7 

195 

200* 

285* 

104 

600* 

175* 

700* 

750* 

400"' 

300* 

400* 

650* 

150* 

130* 

200* 

5/17/84 

5/17/84 

5/18/84 

(5/18/84) 

5/18/84 

5/18/84 

5/18/84 

5/18/84 

5/18/84 

6/01/84 

.6/01/84 

7/28/84 

6/01/85 

6/01/85 

6/01/85 

6/01/85 

6/03/85 

6/03/85 

6/03/85 

6/04/85 

6/04/85 

6/04/85 

6/04/85 

6/05/85 

6/09/85 

6/09/85 

6/09/85 

6/09/85 

6335 

3984/1886 

18716 

Cili!> 
6325 

(15289) 

(ill,2) 

1712 

.(~) 

(--) 

(~) 

(~) 

(~) 

Cil!!1,) 

(~) 

1036 


(6298) 


6449 


10337 


same 

2447/2057 

1644/2086 

2136/2137 


same 


same 


same 


none 


·39/32 


49.48 


2486/2413 


same 


(1697/2113) 


same 


same/2498 


(1514/1518) 


2174/1372 


(1071/1649) 


2082/2083 


( 2193/1523) 


(1627/2117) 


2172/-


(1534/1597) 


2430/2429 


2184/2181 


(1221/2130) 


1507/1592 


same 


w/2@1, one is 421 

w/420 & uncaptured sibling. Large" implant, female sibling, 

437, captured 6/85, shot 9/88 

alone near camp 

alone, collar replaced on 6/86, shot 9/89 

alone 

w/G313, old implant - 8.110, breadaway, picked up 6/86 

w/4c, drug problem, recaptured 6/86 

smalles cub 2/G423 

other sibling w/G423 not marked or sexed 

w/282 M, recaptured 6/86, 3 teeth misplaced 

w/425, recapture of shed collar, recaptured 6.86 

capture mortality 

rot-away canvas spacer used, shoat 9/19 

396's offspring @2 in 1983, shot 6/86 

w/l@l, @2w/G313 on 5/80; litter at age 6, replaced 6/87 

w/G314 breakaway collar, shot 9/86 

old collar failed, added new tags to old, replaced 6/87 

previously shed collar, recaptured 5/86 

w/G421, probably sibling, rot-away collar . 

old collar shed, tattoo 440 in upper left, breakaway, shot 

spring '90 

"Harley" yellow flag in rt. ear, shot 9/86, ear tag gone 

red flat in right, blond 

estrus w/443, was w/G396 in 1983@2, shot 9/85 

-- , breakaway 

orange flags in ears, old eartags gone 

originally captured in 1981 @Ow/G283, sexed as F, switched 

w/sex of sibling? tattoos = 450, shot 9/85 

green flag on visual drop-off, old ear tags replaced 

alone drop-off feature added to collar 

420 


421 


422 

381#2 

400#2 

382#2 

423 

25 

425

282#3 

.3421#3 

(427) 

(398#2) 

314#2 
(429) 

(341#2) 

214112 

437 

F 

M 

M 

F 

M 


M 


F 

M 

F 


F 


M 

M 

M 

F 

F 

F 

F 

M 

F 

(442) 

443 

(397#2) 

447 

347#2 

(339/ 

450#2) 

385#2 

407#2 

(309/440#2) M 

M. 


M 


F 

F 

M 

M 

F 

F 

continued on next page 



Table 1. Continued RpSMIL07/pg6 

CaEture 

Tattoo Sex Age Wt. Date Frequency Serial fl Ear Tags Comments 

337#4 F 17.5 200* 6/09/85 6440 same w/2@1 - these have no collars 

273#2 F 9.5 200* 6/09/85 (~) same age=3 ·in 1979, transported, returned, collar replaced, see 

6/87 

34013 F 17.5 250* 6/10/85· (6333) same replaced collar, w/2@1, recaptured 6/87 

280#4 M 10.5 400* 6/10/85 same collar removed 

388/f3 F 17. 5 425* 6/05/86 (~) same w/2@1, not captured, collar replaced 

335#4 F 8.5 300* 6/05/86 C§l..!l..!!> same/2481 w/1@2=G466, collar replaced 

466 F 2.5 150* 6/05/86 2097/2056 w/mom-335 

396#2 F 16.5 300* 6/06/86 (§,ill) same estrus, collar replaced 

381//3 F (7.5) 225* 6/06/86 (~) --/same w/2@1, not captured, collar replaced, shot 9/89 

214#3 M 10.5 600* 6/06/86 none/2062 collar removed 

283#4 F 18.5 300* 6/06/86 (~) same w/2@1, not captured, collar replaced 

423#2 F 22.5 275* 6/06/86 (§l.Q§.) 1540/llil w/3@2, not captured, collar replaced 
N 

"" 4251#2 F 16.5 250* 6/06/86 6449 same w2@1, not captured, last tooth pulled, collar replaced, lost 

9/89 

282#4 M 10.5 550* 6/06/86 2129/same alone, collar removed, neck bad 

340#4 F 19.5 342 6/05/87 (§l..2.2,) same alone, replaced collar 

337ff5 F 19.5 288 6/05/87 (llfil) same estrus, replaced collar 

281#5 F 10.5 300* 6/05/87 C&l.lli> same estrus, replaced collar 

314#3 F 9.5 320* 6/05/87 (~) 2498/3071 w/3@0, left ear tag and collar replaced 

273/f3 F 11.5 300* 6/05/87 (27821) §2§./3082 w/3@0, replaced left ear tag, replaced collar 

001 F 0.5 16 6/05/87 581/584 w/273 & uncaptured sibling 

002 M 0.5 18 6/05/87 585/578 w/273 & uncaptured siblind 

341ff3 F 12.5 313 6/05/87 Cfilil same w/l@l, replaced collar, died in 88/89 den 

340115 F 22.5 5/27/90 6350 215/214(R) replaced collar and rt. eartag 

388#4 F 21.5 5/27/90 6440 181/183(R) replaced collar and 2 missing eartags 

3351f5 F 12.5 5/27/90 15286 same w/2@1, not captured; replaced radio 

281/16 F 13.5 5/27/90 19048 same Estrus, replaced collar 

273#4 F 14.5 5/27/90 19049 same/320(Y) Estrus, replaced collar & rt. eartag 

314/14 F 12.5 5/27/90 19045 same w/1 coy capt.-induced separation, replaced collar 

423#3 F 26.5 5/27/90 6353 same/212(W) estrus, replaced collar & rt. eartag 

337116 F 22.5 5/27/90 6346 304/213(W/R) alone, replaced collar & both eartags 

continued on next page 
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Table l; ·. C0ntinued RpSMIL07/pg7 

Ca:eture 
Tattoo Sex Age Wt. Date. Frequency Serial # Ear .Tags Comments 

283#5 F 22.5 5/27/90 19020 same/193(R) w/2@1, replaced collar & rt. eartag 


396#3 F 20.5 5/27/90 19046 same w/3@1, replaced collar 


460#2 F 15.5 5/27/90 6322 same w/2@1, replaced collar 


Brown bears captured in upper Susi.tna River studies, 1986 and .1987. 

ca:I!ture 

Tattoo Sex Age Wt.(lbs.) Date Frequency Serial fl Ear Tags· Conments 

N 453 F 4 250" 6/3/86 6345 2443/2363 w/2@0, lost le but successfully reintroduced next day 
U1 468 F 0.5 15 6/3/86 562/561 w/G453 

F 0.5 17 6/3/86 558/559 w/G453 

454 F 4 175" 6/3/86 6278 2358/2353 alone, no tattoo 

455 M 8 525 6/3/86 .illl (2058,!j,700) alone, drop-off collar,. removed all tags 6/87, shot 9/89 

456 F 6 250" 6/4/86 (1.82.Q.) (2441,!2352) w/2@0, one captured, shot 5/87 

M 0.5 33 6/4/86 551/552 w/uncaptured sibling & 456 

457 M 7 525 6/4/86 15291 (2129/2066) w/458, drop-off collar, removed all.tags 6/87 

458 F 17 200* 6/4/86 6443 2421/2446 w/457, drop-off collar, shed, shot spring 1989 

459 F 3 100* 6/4/86 2435/2407 alone, recaptured 6/87 

460 F 7 300" 6/4/86 6349 560/564 w/2@0, no ear flags, rota tags 

M 0.5 30 6/4/86 capture mortality 

F 0.5 30 6/4/86 553/554 w/460 & sibling, shot 9/88 

461 F 5 275* 6/5/86 15284 1529/2427 w/1@0 

M 0.5 26 6/5/86 567/555 w/461 

462 F 7 275* 6/5/86 6298 2412/2487 w/1@1, magnet left on? in '86, okay in '87 

463 M 1.5 90" 6/5/86 2193/2198 w/G462 

464 M 2 150* 6/5/86 2185/2177 alone 

465 F 3 250* 6/5/86 (il.Q.2) 1525/2442 alone, collar removed 6/87 

continued on next page 



.. Table 1. Continued RpSMIL07/pg8 

Tattoo Sex 

Cal:lture 

Age Wt. Date Frequency Serial # Ear Tags Co!llDents 

N 
CTI 

466 

467 

468 

459#2 

469 

470 

470#2 

471 

471#2 

472 

472#2 

473 

473#2 

474 

475 

475#2 

476 

476112 

477 

477#2 

478 

479 

479#2 

480 

480f/2 

481 

482 

F 

M 

F 

F 

F 

M 

M 

M 

M 

F 

F 

F 

F 

M 

M 

M 

M 

M 

F 

F 

F 

M 

M 

M 

M 

F 

F 

2 

3 

l 

4 

6 

2 

2 

5 

5 

12 

12 

6 

6 

3 

l 

l 

2 

2 

2 

2 

9 

2 

2 

2 

2 

14 

7 

150* 

190 

70 

198 

275* 

185 

450* 

375* 

295 

335 

70* 

150* 

125* 

340* 

224* 

205 

282 

300* 

6/5/86 

6/5/86 

5/30/87 

5/30/87 

5/30/87 

5/30/87 

6/8/87 

5/30/87 

6/8/87 

5/30/87 

6/8/87 

5/30/87 

6/8/87 

5/31/87 

5/31/87 

6/8/87 

5/31/87 

6/8/87 

5/31/87 

6/8/87 

6/1/87 

6/4/87 

6/8/87 

6/4/87 

6/8/87 

6/5/87 

6/6/87 

27826 

6344 

27827 

19053 

1023 

(3.930**) 

6302 

27828 

1022 

19048 

27852 

X988 

1700 

6287 

2097/2056 

2144/2138 

558/559 

(same) 

2364/2424 

2176/2179 

2099/1699 

3076/3045 

3075/3045 

2512/2658 

2637/2504 

2067/2065 

2654/2699 

3026/3046 

2503/2681 

2649/2635 

3016/3064 

3093/3080 

offspring w/G335 (Su-Hydro) 

alone 

w/mom 453 & sibling, glue-on transmitter 

alone, rot-awaw collar, shed slllllller '88 

glue-on radio (mod. 300) 

w/2@1, '85 radio 

glue-on transmitter (mod. 200). l9-50ppm 

alone, glue-on transmitter 

removed transmitters, shot 9/87 

w/girlfriend 472 

removed radio 

estrus, w/boyfriend (471) and l@l (475) 

removed radio 

alone 

removed radio, shot 9/88 

alone, '85 radio 

glue-on radio (mod. 300) 

w/472 and stepdad, glue-on radio 

removed transmitter, checked teeth 

w/477 (sibling?) 

removed transmitters 

w/476 (sibling?) 

removed radio, shot 9/87 

w/2@1 

glue-on radio (mod. 300) 

alone 

removed collar 

alone 

removed collar 

w/3@1, old '85 radio 

w/3@1 

continued on next page 
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Table 1. Continued RpSMIL07/pg9 

Tattoo Sex 

Ca12ture 

Age Wt. Date Frequency Serial # Ear Tags Co111Dents 

482/!2 

457/!2 

455#2 

465 

F 

M 

M 

F 

7 

8 

9 

4 

600* 

550* 

310* 

6/8/87 

6/7/87 

6/8/87 

6/8/87 (same) 

removed radio 

removed collar & ear tags, 

removed collar & ear tags, 

alone, removed collar 

both badly infected 

both badly infected 

* 	 Weight estimated, ( ) indicates shed, or removed collar or dead bear, # recapture, - collar or mark replaced subsequently, last tattoo 425, last 

cub = /!25. 

* estimated 

** glue-on transmitter 



GMU13~1/Updated 6/90/pgl 

Table 2. Status of brown bears first marked during GMU-13 studies, 1980-1987. (A=alive, ND=no data available, F=shot in fall season, SP=shot in 

spring season). ND in year of capture indicates bear was not collared or soon shed its collar and no subsequent data were collected. 

Bear ID Sex/Age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

1980 captures 

277 F/10 in '80 A ND ND ND ND ND ND ND ND 

279 M/9 in '80 A A A A Shot-F 

280 M/5 in '80 A A A A A A ND ND ND ND 

281 F/3 in '80 A A A A A A A A A A 

282 M/4 in '80 A A A A A A A ND ND ND 

283 F/12 in '80 A A A A A A A A A A 

284 M/2 in '80 A Shot-SP 

286 M/3 in '80 A A A A Shot-F 
N 292 F/3 in '80 A A A A A A A A A Shot-SPCD 

293 M/3 in '80 A A A A ND Shot-SP 

294 M/10 in '80 A Died-Aug. 

295 M/12 in '80 ND ND ND ND ND ND ND ND ND ND 

299 F/13 in '80 A A A A A ND ND ND ND ND 

297 M/1 in '80 A Shot-F 

306 F/3 in '80 ND ND ND ND ND ND ND ND ND 

308a M/6 in '80 A A A Shot-F 

308b F/5 in '80 A Died-Aug. 

309 M/12 in '80 A A A A A A ND ND ND ND Shot-SP 

311 M/2 in '80 Shot-F 

312 F/10 in '80 A A A A Died-NS 

313 F/9 in '80 A A A A A Shot-F 

314 F/2 in '80 A A A A A A A A A A 

315 F/2 in '80 A A A A A A Shot-SP 

1981 captures 

331 F/6 in '81 A Died-Aug. 


332 M/2 in '81 A Shot-F 


(continued) 


• 
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Table 2. (Cont.) GMU13-1/Updated 6/90/pg2 

Bear ID Sex/Age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

N 
\0 

333 

334 

335 

337 

339 

340 

341 

342a 

344 

347 

214*** 

273*** 

M/2 in '81 

· F/10 in '81 

F/2 in '81 

F/13 in '81 

MIO in '81 

F/3 in '81 

F/6 in '81 

M/2 in '81 

F/5 in '81 

M/14 in '81 

M/2 in '78 

F/3 in '79 

A 

A 

Shot-F 

Lost-Sept 

shot? 

A 

A 

Cub 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Yl.g 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A' 

A 

A 

A 

A A 

A A 

A Shot-F 

A A 

A A 

Died-NS 

Lost. Sept. ND 

shot? 

A A 

A A 

A A 

A 

A 

A 

A 

ND 

ND 

A 

A 

A 

A 

A 

A 

ND 

ND 

ND 

A 

A 

A 

A 

A (Den 

death) 

ND 

. ND 

ND 

A 

A 

A 

A 

ND 

ND 

ND 

A 

1982 captures 

379** 

380 

381 

F/5 in ;82 

F/15 in '82 

F/3 in '82 

A 

A 

A 

A 

Shot.-F 

A 

A 

A 

Shot-F 

A A A A Shot-F 

1983 captures 

385 

386 

388 

F/2 in '83 

M/2 in '83 

F/14 in '83 

A 

A 

A 

A 

Shot-SP 

A 

A 

A 

ND 

A 

(continued) 

ND 

A 

ND 

A 

ND 

A 



Table 2. (Cont.) GMU13-l/Updated 6/90/pg3 

Bear ID Sex/Age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

389 M/2 in '83 A, Died 

Oct. 

390 M/2 in '83 A ND ND ND ND ND ND 

384 F/12 in '83 A Lost in ND ND ND ND ND 

Sept.

shot? 

391 M/2 in '83 A Shot-F 

392 M/2 in '83 A Shot-SP 

393 F/2 in '83 A ND ND ND ND ND ND 

394 F/6 it'! '83 A Shot-F 

395 F/3 in '83 Shot-F 

396 F/13 in '83 A A A A A A A 
w 
0 397 F/2 in '83 A A Shot-F 

398 F/2 in '83 A A A Shot-SP 

399 M/9 in, '83 A A A A Shot-SP 

400 M/20 in '83 A A A ND ND ND ND 

403** F/6 in '83 A A A A A ND ND 

407"" F/4 in '83 A A A A A ND ND 

1984 captures 

420 F/19 in '84 A A A ND ND ND 

421 M/1 in '84 A A Shot-F 

422 M/4 in '84 A Died-SP 

423 F/21 in '84 A A A A A A 
425 F/14 in '84 A A A A A A Shot? 
382 F/2 in '84 A A ND ND ND ND 

417 M/1 in '84 A Shot-SP 

023 F/0 in "'84 Coy Ylg A A A Shot-SP 
008 F['.O in '84 cox Yl!)j ND ND ND ND Shot-SP 

(continued) 

I 
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Table 2. (Cont.) GMU13-1/Updated 6/90/pg4 

Bear ID Sex/Age 1980 1981 1962 1963 1964 1965 1966 1967 1986 1969 1990 1991 

1965 captures 

427 M/3 in '65 A Shot-SP 

429 F/l in '65 A Shot-SP 

437 F/2 in '65 A A ND ND ND 

442 M/13 in '65 A Shot-SP 

443 M/A in '65 A ND ND ND ND 

447 F/7 in '65 A Shed ND ND ND 
collar 

1966 captures 
w 

453 F/1 in '66 A (coy) A(Ylg) A(@2) Shot-SP 

454 F/4 in '66 A A (coy) ND ND 

455 M/6 in '66 A A ND Shot-F 

456 F/6 in • 66 A Shot-SP 

457 M/7 in '66 A A A Shot-F 

456 F/16 in '66 A A( coy) A( coy) ND Shot-SP 

459 F/3 in '66 A A A ND 
460 F/7 in '66 A( coy) A(ylg) A A( coy) 

460a F/O in '66 A(w/460) A(w/460) Shot-F 

461 F/5 in '66 A A( coy) A(ylg) ND 

462 F/10 in '66 A(ylg) AC coy) ACylg) A 

465 F/3 in '66 A A ND ND 

467 M/3 in '66 A ND ND ND 

1967 captures 

469 M/6 in '67 A(ylg) ND ND 

470 M/2 in '67 Shot-F 

(continued) 



Table 2. (Cont.) 	 GMU13-l/Updated 6/90/pg5 

Bear ID Sex/Age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

471 M/l in '87 A ND ND 


472 F/12 in '87 A ND ND 


473 F/6 in '87 A Shot-F 


474 M/3 in '87 A ND ND 


476 M/2 in '87 A ND ND 


477 F/2 in '87 Shot-F 


478 F/9 in '87 A ND ND 


479 M/2 in '87 A ND ND 


480 F/2 in '87 A ND ND 


481 F/14 in '87 A(ylg) A ND 


482 F/7 in '87 ACylg) ND ND 


w A. Max. no. marked bears 25(14: 11) 30(11:19) 48(17:31) 52(14:38) 55(14:41) 45(11:34) 
N 

potentially alive in 32(15:18) 46(19:27) 48(18:30) 59 (16: 43) 51(13:38) 


year, includes ND. 


Excludes tagging and 


natural mortalities and ND 


for coy or yrlgs when 


originally marked. (M:F) 


B. No KNOWN shot in year 1(1:0) 3(3:0) 1(1:0) 3(1:2) 6(5:1) 5(2:3) 6(3:3) 4(2:2) 3(1:2) 6(2:4) 

(M:F) 

Min. % known shot (B/A) 4% 9% 3% 7% 13% 10% 12% 7% 6% 12% 


males 18% 20% 9% 5% 29% 11% 20% 13% 7X 15% 


females 0 0 0 7X 3% 10% BX 5% 5% 11% 


• 


C. No. 	 known shot plus 1(1:0) 4(3:1) 1(1:0) 3(1:2) 8(5:3) 5(2:3) 6(3:3) 4(2:2) 3(1:2) 7(2:5) 

suspected (unreported) 

shot in year (M:F). 
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Table 2. (Cont.) 	 GMU13-1/Updated 6/90/pg6 

Bear ID Sex/Age 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 

Probable min. % shot 4% 13% 3% 7% 17% 11% 11% 6% 15% 

CC/CA-suspects) 

D . No. 	 bears known alive 23 29 28 43 39 40 42# 26 19 

(excludes ND, died, lost, 

cubs, or ylgs). 

Probable % shot (C/D) 4% 14% 4% 	 21% 13% 14% 9% 12% 37% 

w Cumulative % shot (based on 4% 9% 7% 9% 10% 10% 9% 9% 9% 
w 

bear-years available, from 

row A and C). 

Not Included: 

Subadults @2 in 1980: 285; 

1983: 397 &. 398 both 

recaptured in 1985 

1986: 464, 466 

Subadults @1 in 1980: 298; 

1983: 383; 

1984: 418, 419 

1986: 463 

1987: 468, 475 

* 

.,..,. 

*"* 

G373 (Mi!l9 in 1982) not included as it 

shed its collar and had no ear tags or 

tattoo, so was not recognizable as a 

marked bear subsequently. 

Downstream study area 

Captured earlier as part of studies 

outside of Su-Hydro area. 

# Not all were available during whole year 

as tagging was done after the spring 

hunting season. 



SUCUBMOR\pgl 

Table 3. Susitna brown bear cub mortality rates, 
procedures (Pollock et al. 1989). 

1978 to spring 1990, calculated using Kaplan-Meier 

ALL CUBS, 

PERIOD 

ALL YEARS, 

DATES 

1978-1989 
NO.@ 
RISK 

NO.' 
DEATHS SURVIVAL 

NO. 
CENSORED 

NO. 
ADDED VAR(SURV) 

LOWER 
CL 

UPPER 
CL 

1 5/1-5/7 92 1.000 5 0.000 1.000 1.000 
2 5/8-5/15 97 1 0.990 2 0.000 0.970 1.010 
3 5/16-5/23 98 3 0.959 7 0.000 0.921 0.998 
4 5/24-5/31 102 10 0.865 5 0.001 0.804 0.927 
5 6/1-6/7 97 5 0.821 0.001 0.752 0.890 
6 6/8-6/15 92 2 0.803 0.001 0.730 0.876 
7 6/16-6/23 90 0.803 0.001 0.729 0.877 
8 6/24-6/30 90 0.803 0.001 0.729 0.877 

w 

""' 
9 

10 
7/1-7/31 
8/1-8/31 

90 
80 

6" 
1 

0.749 
0.740 

4 
3 

0.002 
0.002 

0.672 
0.657 

0.827 
0.823 

11 9/1-9/30 76 1 0.730 6 0.002 0.645 0.816 
12 10/1-10/31 69 0.730 0.002 0.641 0.820 
13 11/1-4/30 69 3 0.699 5 0.002 0.608 0.. 789 
TOTAL CUBS = 111 

CUBS during 78 and-79 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 5/1-5/7 3 1.000 0.000 1.000 1.000 
2 5/8-5/15 3 1.000 0.000 1.000 1.000 
3 5/16-5/23 3 1.000 3 0.000 1;000 1.000 
4 5/24-5/31 6 1.000 0.000 1.000 1.000 
5 6/1-6/7 6 2 0.667 0.025 0.359 0.975 
6 6/8-6/15 4 0.667 0.037 0.289 1.044 

• 


continued on next page 
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SUCUBMOR\pg2 
Table 3. Continued. 

. NO.@ NO. NO. NO. LOWER UPPER 
PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

7 6/16-6/23 4 0.667 0.037 0.289 1.044 
8 6/24-6/30 4 0.667 0.037 0.289 1.044 
9 7/1-7/31 4 0.667 0.037 0.289 1.044 

10 8/1-8/31 4 0.667 1 0.037 0.289 1.044 
11 9/1-9/30 3 0.667 0.049 0.231 1.102 
12 10/1-10/31 3 0.667 0.049 0.231 1.102 
13 11/1-4/30 3 2 0.222 0.013 0.000 0.444 
TOTAL CUBS = 6 

CUBS during 80 and 81, all mortalities were in 1981 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 
w 
(Jl 

1 5/1-5/7 5 1.000 5 0.000 1.000 1.000 
2 5/8-5/15 10 1 0.900 0.008 0. 724 1.076 
3 5/16-5/23 9 0.900 0.009 0. 714 1. 086 
4 5/24-5/31 9 0.900 0.009 0. 714 1.086 
5 6/1-6/7 9 0.900 0.009 0.714 1.086 
6 6/8-6/15 9 0.900 0.009 0.714 1.086 
7 6/16-6/23 9 0.900 0.009 0.714 1.086 
8 6/24-6/30 9 0.900 0.009 0. 714 1.086 
9 7/1-7/31 9 1 0.800 0.014 0.566 1.034 

10 8/1-8/31 8 1 0.700 0.018 0.434 0. 966 
11 9/1-9/30 7 0.700 0.021 0.416 0.984 
12 10/1-10/31 7 0.700 0.021 0.416 0.984 
13 11/1-4/30 7 1 0.600 0.021 0.319 0.881 
TOTAL CUBS = 10 

continued on next page 



Tabl.e 3. Continued SUCUBMOR\pg3 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

CUBS during 1982 

1 5/1-5/7 7 1.000 5 0.000 1.000 1.000 
2 5/8-5/15 7 1.000 0.000 1.000 1.000 
3 5/16-5/23 7 1.000 0.000 1.000 1.000 
4 5/24-5/31 7 1 0.857 0.015 0.617 1.097 
5 6/1-6/7 6 0.857 0.017 0.598 1.116 
6 6/8-6/15 6 0.857 0.017 0.598 1.116 
7 6/16-6/23 6 0.857 0.017 0.598 1.116 
8 6/24-6/30 6 0.857 0.017 0.598 1.116 
9 7/1-7/31 6 0.857 2 0.017 0.598 1.116 

10 8/1-8/31 4 0.857 0.026 0.540 1.175 
11 9/1-9/30 4 0.857 0.026 0.540 1.175 

w 
O'I 

12 
13 

10/1-10/31 
11/1-4/30 

4 
4 

0.857 
0.857 

0.026 
0.026 

0.540 
0.540 

1.175 
1.175 

TOTAL CUBS = 12 

CUBS during 1983 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 5/1-5/7 8 1.000 0.000 1.000 1.000 
2 5/8-5/15 8 1.000 2 0.000 1.000 1.000 
3 5/16-5/23 10 1 0.900 0.008 0. 724 1.076 
4 5/24-5/31 9 2 0.700 0.016 0.450 0.950 
5 6/1-6/7 7 0.700 0.021 0.416 0.984 
6 6/8-6/15 7 0.700 0.021 0.416 0.984 
7 6/16-6/23 7 0.700 0.021 0.416 0.984 
8 6/24-6/30 7 0.700 0.021 0.416 0.984 
9 7/1-7/31 7 1 0.600 0.021 0 .319 0.881 

• 


continued on next page 
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Table .3. · Continued 
NO.@ NO. NO. NO. 

. SUCUBMOR\pg4 
LOWER. ·UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

11 ·9/1-9/30 
10 8/1-8/31 
12 10/1-10/31 
13 11/1-4/30 
TOTAL CUBS = 

6 
6 
5 
5 

1 0;500 
0.600 
0:500 
0.500 
10 

0.021 
0.024 
0.025 

·0.025 

0.217 
0.296 
0.190 
0.190 

0.783 
0.904 
0.810 
0.810 

. CUBS during 1984 
NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 5/1-5/7 11 1.000 0.000 1.000 1.000 

w 
-..J 

2 
3 

5/8-5/15 
5/16-5/23 

11 
11 1 

1.000 
0.909 4 

0.000 
0.007 

1.000 
0.747 

1.000 
1.071 

4 S/24-5/31 14 2 0. 779 0.010 0.587 0.971 
5 6/1-6/7 12 0. 779 0.011 0.572 0.986 
6 6/8-6/15 12 0. 779 0.011 0.572 0.986 
7 6/16-6/23 12 0. 779 0.011 0.572 0.986 
8 6/24-6/30 12 0. 779 0.011 0.572 0.986 
9 7/1-7/31 12 1 0. 714 0.012 0.498 0.930 

10 8/1-8/31 11 0. 714 0.013 0.489 0.940 
11 9/1-9/30 11 0. 714 2 0.013 0.489 0.940 
12 10/1-10/31 9 0.714 0.016 0.465 0.964 
13 11/1-4/30 9 0. 714 0.016 0.465 0.964 
TOTAL CUBS = 15 

CUBS during 1985 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 5/1-5/7 12 1.000 0.000 1.000 1.000 


continued on next page 



. SUCUBMOR\pg5 
Table3. Continued. 

NO.@ NO. NO. NO. LOWER UPPER 
PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

2 
,. 

5/8-5/15 12 1.000 0.000 1.000 1.000 
3 5/16-5/23 :i2 1.000 0.000 1.000 1.000 
4 5/24-5/31 12 2 0.833 0.010 0.641 1.026 
5 6/1-6/7 10 1 0.750 0.014 0.518 0.982 
6 6/8-6/15 9 0.750 0 ..016 0.505 0.995 
7 6/16-6/23 9 0.750 0.016 0.505 0.995 
8 6/24-6/30 9 0.750 0.016 0.505 0.995 
9 7/1-7/31 9 0.. 750 0.016 0.505 0.995 

10 8/1-8/31 9 0.75(> 0.016 0.505 0.995 
11 9/1-9/30 9 0.750 0.016 0.505 0.995 
12 10/1-10/31 9 0.750 0.016 0.505 0.995 

w 13 11/1-4/30 9 0.750 0.016 0.505 0.995 
00 TOTAL CUBS'= 12 

CUBS during 1986, 2 cubs of shot mother not counted, 2 probable others considered censored 
NO.@ NO. NO. NO. LOWER· UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 
·2 

5/1-5/7 
5/8--5/15 

8 
8 

1.000 
1.000 

0.000 
0.000 

1.000 
1.000 

1.000 
1.000 

3. 5/16-5/23 8 1.000 0.000 1.000 1.000 
4 5/24-5/31 8 1.000 3 0.000 1.000 1.000 

.5 6/1-6/7 11 1.000 0.000 1.000 1.000 
6 6/8-6/15 11 2 0.818 0.011 0.612 1.024 
7 6/16-6/23 9 0.818 0.014 0.590 1.046 
8 6/24-6/30 9 0.818 0.014 0.590 1.046 
9 7/1-7/31 9 0.818 0.014 0.590 1.046 

10 
11 

8/1-8/31 
9/1-9/30 

9 
9 

0.818 
0.818 2· 

0.014 
0.014 

0.590 
0.590 

1.046 
1.046 

continued on next page 
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Table 3. Continued SUCUBMOR\pg6 
NO.@ NO. NO. NO. LOWER ·UPPER 

PERIOD · DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

12 10/1-10/31 
13 11/1-4/30 
TOTAL CUBS = 

7 
7 1 

0.818 
0.701 
11 

0.017 
0.021 

0.560 
0.417 

. 1.077 
0.985 

CUBS during 1987 

PERIOD DATES 
NO.@ 
RISK 

NO. 
DEATHS SURVIVAL 

NO. 
CENSORED 

NO. 
ADDED VAR(SURV) 

LOWER 
CL 

. UPPER 
CL 

1 5/1-5/7 15 1.000 0.000 1.000 1.000 
2 5/8-5/15 15 1.000 0.000 1.000 1.000 
3 5/16-5/23 15 1.000 0.000 1.000 1.000 

w 
l.O 

4 5/24-5/31 15 3 0.800 0.009 0.619 0.981 
5 6/1-6/7 12 2 0.667 0.012 0.449 0.884 
6 6/8-6/15 10 0.667 0.015 0.428 0.905 
7 6/16-6/23 10 0.667 0.015 0.428 0.905 . 
8 6/24-6/30 10 0.667 0.015 0.428 0.905 
9 7/1-7/31 10 2 0.533 0.013 0.308 0.759 

10 8/1-8/31 8 0.533 0.017 0.281 0.786 
11 9/1-9/30 8 0.533 0.017 0.281 0.786 
12 10/1-10/31 8 0.533 0.017 0.281 0.786 
13 11/1-4/30 8 0.533 0.017 0.281 0.786 
TOTAL CUBS = 15 

CUBS during 1988 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 5/1-5/7 16 1.000 0.000 1.000 1.000 

2 5/8-5/15 16 1.000 0.000 1.000 1.000 


continued ·on next page 



Table 3. Continued· SUCUBMOR\pg7 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL . CL 

3 5/16-5/23 16 l 0.938 0.003 0.823 1.052 
4 5/24-5/31 15 0.938 0.004 0.819 1.056 
5 6/1-6/7 15 0.938 0.004 0.819 1.056 
6 6/8-6/lS 15 0.938 0.004 0.819 1.056 
7 6/16-6/23 15 0.938 0.004 0.819 1.056 
8 6/24-6/30 15 0.938 0.004 0.819 1.056 
9 7/1-7/31 15 1 0.875 2 .0.006 0.718 1.032 

10 
11 

8/1-8/31 
9/1-9/30 

12 
12 2 

0.875 
0. 729 

0.008 
0.012 

0.700 
0.514 

1.050 
0.944 

12 10/1-10/31 10 0.729 0.014 0.494 0.964 
13 11/1-4/30 10 0.729 0.014 0.494 0.964 
TOTAL CUBS ,,. 16 

"" 0 

CUBS dµring 1989 
NO.@ NO. NO. NO. LOWER UPPER 

PERIOD DATES RISK DEATHS SURVIVAL CENSORED ADDED VAR(SURV) CL CL 

1 5/1-5/7 5 1.000 0.000 1.000 1.000 
2 5/8-5/15 5 1.000 0.000 1.000 1.000 
3 5/16-5/23 5 1.000 0.000 1.000' 1.000 
4 5/24-5/31 5 1.000 0.000 1.000 1.000 
5 6/1-6/7 5 1.000 0.000 1.000 1.000 
6 6/8-6/15 5 1.000 0.000 1.000 1.000 
7 6il6-6/23 5 1.000 0.000 1.000 1.000 
8 6/24-6/30 5 1.000 .· 0.000 1.000 1.000 
9 7/1-7/31 5 1.000 0.000 1.000 1.000 
10 8/1-8/31 5 1.000 0.000 1.000 1.000 
11 9/1-9/30 5. 1.000 0.000 1.000 1.000 

: . ~ ]12 10/1-10/31 5 '1.000 0.000 1.000 1.000" 
13 11/1-4/30 5 1.000 0.000 1.000 1.000 

• 


TOTAL CUBS = 5 
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BRNLOSST 
Updated 6/90 

Table 4. 	 Swnmary of known losses from radio, marked brown bear litters of 
cubs and yearlings in GMU 13. 

Year of 
emergence Losses of cubs Losses of yearlings 

1978 


1979 


1980 


1981 


1982 


1983· 


1984 


1985 


1986 


1987 


1988 


1989 


1990 (Thru 

June) 

Totals 
(Thru '89) 

2 of 3 lost (G207)b 

2 of 3 lost (23l)c 

no data 

4f of 10 lost (G312, G313, 
G283, G337, G344) 

lg of 5 lost (G299, G313, 

G379) 


6i of 11 lost (G283, G344, 

G299, G28li G394, G403) 


4 of 15 lost (281, 337, 335, 

340, 384k, 396, 423) 


3 of 12 lost (283, 281, 381, 

396, 425, 	 388. 


4 of 13 lost (341, 4471 , 420 

403~ 453, 456, 460) 


7 of 15 lost {273, 314, 340, 

423, 458, 461, 462) 


2 of 15 lost (281, 335, 340, 

338, 381~ 425, 4581 


0 of 5 lost {396, ~60) 

? of 5 lost {283, 314, 461) 


35 of 107 	lost = 33% 

0 of 3 lost (G221, G220) 

0 of 1 lost (G207)d 

0 of 4 lost (G299, G277)e 

no data 

4 of 8 lost .(G312, G283, G337, 
G344, 0380)h 

2 of 4 lost (G379, G313)j 

1 of 7 lost {299, 344, 4031 , 

and 420) 


1
1 of 10 lost {314, 335, 340 , 

423, 337) 


2 of 10 lost {281, 381, 388, 

283, 425, 	462) 


0 of 6 lost {341, 453, 460, 

48lm) 


0 of 7 lost {273, 314, 462) 


0 of 7 lost (281, 3401 , 388, 

335) 


? of 7 lost (283, 460, 396) 


10 of 67 lost = 15% 

Excluding possible 
capture-related 
deaths and incomplete 
data: 

32 of 98 lost = 33% 	 9 of 57 lost = 16% 

continued 	on next page
41. 
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a Losses .dated from emergence in year indicated to emergence the following 
year., 

·IDs of females i:ncluded .are indicated in parenthesis. 

c ·Last observation·on 8/3/79. 

d 	 La~t observation on 9./12/7:9. 

G277 shed collar in·den·so family status in spring 1981 was not determined, 
.assumed ·2 .off-spring were alive .at emergence in· 1981. 

f 	 ·one lost cub may hav:e ;been capture-related (fr.om litter of .1 with G313). 

g 	 From litter· of one with G299 '{bears ,not handled). 

h G380 had 2 yearlings thru. den entrance. in '1'982, -only one .was verified with 
her in spring 1983, but both were counted as surviving. 

i One .lost cub may have been capture-related (from litter of 1 with G394). · 

j 'One of .G313·' s yearTings .died .within 1 .month of ·surgery to install internal 
·transmitter (other survived); assumed :this death was not sur.gery-re·lated;. 

Last observation on 9/6/84. 

L 	 .Last observation in;Sept.-October. 

m 	 2 of 3 yearlings, :at ~least, survived to exit, assumed all .3 did. 

42 



. I 


NBRNTS/pgl 
Updated 6/90 

Table 5. Surrunary of Ne.lchina Basin brown bear litter size data for cub-of-the-year (based on. spring 
observations of radio-collared bears), 1978-90(spring). 

Bear ID Litter Size (COY) 

(year-age) (year) Comments Usable· Summary 


207 (1978, 11) 

213 (1978, . 10) 

231 (1979, 13) 

206 (1978, 13) 

313. (1981, 10) 

313 (1982, 11) 

312 (1981,11) 

3 (1978) 

2 (1979) 

3 (1979) 

3 (1979) 

1 (1981) 

2 (1982) 

2 (1981) 

When last seen on 10/7/78 had all three cubs 
on 5/31/79, had only .1 ylg. which stayed with 

· ,her until last observation on 9/12/79. 

Lost apparent ylg. due to 1978 capture, 

had newborns when transplanted in 1979, 

lost these 8-16 days after release, bear 

apparently died in study area after return. 


Turgid in 1978, bred, lost 2 of 3 cubs 

by 6/11/79, survivor .lived at least until 

lat.observation on 8/3/79 (no exit data in 

1980). 


Lactating female with male in 1978, during 
last observation prior to shedding collar the 
cubs were not seen but undergrowth was thick 
(6/17/79). 

Bear had a 2-year-old offspring in 1980, lost 
cub (possible capture-related) 

Both survived 

Had a 2-year-old in 1980, lost 1 cub by 6/18, 
other weaned in 1983. 

2 of 3 lost 

none-transplant 
bias 

2 of 3 lost 

none 

1 of 1 lost 
(capture related?) 

0 of 2 lost 

1 of 2 lost 

continued on next page 



NBRNT5/pg2 
Updated 6/90 

Table 5. Continued. 

Bear ID Litter· ,Size- (COY) 

(year-age) (year) Comments Usable Summary 


312 (1984, 14) 3 (1984) Capture-related losses (collared) none 

283 (1981, 13) 2 (1981) Weaned 2@2 in 1980, 
lost as ylg. 

lost 1 cub by 9/1 other 1 of 2· lost 

283 (1983, 15) 1 (1983) Killed by brown bear by 5/17/83, 
collared 

cub was 1 of 1 lost 

283 (1985, 17) 2 (1985) Both survived to den exist 0 of 2 lost 

283 (1990,22) 2 (1990) 

337 (1981, 13) 3 (1981) Cubs and female reunited, 1 cub lost in 
81/82 den, other 2 suryived to exit (1 
weaned in 1983; other lost as ylg). 

1 of3 lost 

337 (1984, 16) 2 (1984) Both survived to den exit, collared cubs 0 of 2 lost 

344 (1981, 5) 2 (1981) Both lost in '82 as yearlings, 0 of 2 lost 

344 (1983, 7) 2 (1983) Lost 1 in early July 
den exit. 

- other survived to 1 of 2 lost 

379 (1982, 5) 2 (1982) Both survived 0 of 2 lost 

341 (1982, 7) 2 (1982) Survived until 7/15/82 when bear was lost none 

continued on next page 
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NBRNT5/pg3 
Updated 6/90 

Table 5. Continued. 

Bear ID Litter Size (COY) 

(year-age) (year) Comments · Usable Summary 


341 (1986, 11) 1 (1986) Survived 0 of 1 lost 

299 (1982, 15) 1 (1982) Bear weaned. 2@2 in 1981, cub lost by 6/9/62. 1 of 1 lost 

299 (1983' 16) 3 (1983) All cubs collared, alive to den exist. 0 of 3 lost 

281 (1983, '6) 2 (1983) Both killed by brown bear by 6/1/83, 2 of 2lost 
cubs c.ollared. ,..,. 

U1 
281 (1984 ,, 7) 2 (1984) 	 Lost both in May, 1 suspected 

'-

killed by 2 of 2 lost 

br~wn bear, other unknown (accidental 

drowning?), collared cubs. 


281 (1985,8) 2 (1985) Lost 1 in June, other survived 	 1 of 2 lost 

281 (1988, 11) 2 (1988) Both survived 	 0 of 2 lost 

394 (1983, 6) 1 (1983) Lost (capture related?) by 5/16, bred 	 1 of 1 lost 
(capture related?) 

403 (1983, 6) 2 (1983) Lost 1 in Sept., other ok to den exit 1 of 2 lost 

403 (1986, 9) 3 (1986) 2 survived to exit 1 of 3 lost 

384 (l984, 13) 2 (1984) Survived to September at least 0 of 2 lost 

continued on next page 
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Updated 6/90 

Table 5. Continued. 

Bear ID Litter Size (COY) 
(year-age) (year) Comments Usable Summary 

396 (1984, 14) 1 (1984) Lost in May 1 of 1 lost 

396 (1985, 15) 1 (1985) Lost both in June, bred 2 of· 2 lost 

396 (1989, 19) 3 (1989) All survived, very large 0 of 3 lost 

335 (1984, 6) 2 (1984) Both survived to den exit 0 of 2 lost 

335 (1988, 10) 2 (1988) Survived 0 of 2 lost""' °' 
340 (1984, 6) 2 (1984) Both survived to den exit, collared cubs. 0 of 2 lost 

340 (1987, 9) 3 (1987) Lost all in early summer, bred 3 of 3 lost 

340 (1988, 10) 2 (1988) Lost 1 in summer 1 of 2 lost 

388 (1984, 15) 2 (1984) Capture-related losses (collared) none 

388 (1985, 16) 2 (1985) Survived to den exit 0 of 2 lost 

388 (1988, 19) 2 (1988) Survived to exit 0 of 2 lost 

423 (1984, 21) 4 (1984) One died in July (collared), others ok 1 of 4 lost 
to den exit. 

continued on next page 
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NBRNT5/pg5 
Updated 6/90 

Table 5. Continued. 

Bear ID Litter Size (COY) 
(year-age) (year) Conunents Usable Summary 

.423 (1987, 24) 1 (1987) Lost in early summer 1 of 1 lost 

381 (i985' 6) 2 (1985) Survived to exit 0 of 2 lost 

381 (1988, 9) 3 (1988) Survived to exit 0 of 3 lost 

396 (1985, 16) 2 (1985) Lost in June 2 of 2 lost 

425 (1985, 14) 2 (1985) Survived 0 of 2 lost 
-...J"" 

425 (1988, 17) 1 (1988) Lost in June 1 of 1 lost 

425 (1989, 18) 2 (1989) Suspect shot in fall none 

447 (1986, 8) 2 (1986) Lost contact (shed collar) none 

420 (1986, 21) 2 (1986) Both lost in mid-summer 2 of 2 lost 

273 (1987, 11) 3 (1987) Survived to exit 0 of 3 lost 

314 (1987, 9) 3 (1987) Lost 1 in late summer, other survived 1 of 3 lost 

314 (1990, 12) 2 (1990) Lost 1 in May naturally, other capture loss 1 of 1 lost 

453 (1986, 4) 2 (1986) Both survived to exit 0 of 2 lost 

continued on next page 
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Updated 6/90 

Table 5. Continued. 

Bear ID Litter Size (COY) 
(year-age) (year) Comments Usable Summary 

2 (1987) 

2 (1986) 

1 (1987) 

3 (1988) 

2 (1986) 

2 (1989) 

1 (1986) 

2 (1987) 

2 (1990). 

2 (1987) 

No. of 	litters 
64 

Unknown survival (shed collar) none 

Cubs lost.in den? 2 of 2 lost 

Lost in mid-~ummer 	 1 of 1 lost 

Survived thru Sept., shed in spring 0 of 3 lost ? 

1 lost due to capture none 

Survived to exit 0 of 2 lost 

Lost due to capture none 

1 los.t in mid- summer, other survived f of 2 lost 

Survived 	 0 of 2 lost 

mean litter size (range) 39 of 107 cubs lost in first year of 
2.1 	(1-4) life = 36.4% (2 of these possibly 

capture-related). 

454 (1987, 5) . 

456 (1986, 6) 

458 (1987, 18) 

458 (1988, 19). 

460 (1986; 7)~. 

co 

460 (1989, 

461 (1986, 

461 (1987, 

461 (1990, 

462 (1987, 

Summary 
No. of cubs 

. 133 

10) 

5) 

6) 

9) 

8) 

I 
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NBRNBYRL\pgl 

Table 6. Summary of Nelchina Basin brown bear litter size data for litters of yearlings (based on spring 
observation of radiio-collared bears), 1978-1990(spring). 

Bear ID LITTER SIZE (ylgs.) 

(year-age) (year) COMMENTS SUMMARY 


220 (1978, 5) 1 (1978) Ylg. entered den and was weaned in 1979, bred 0 of 1 lost 

221 (1978, 8) 2 (1978) Survived, weaned in 1979 0 of 2 lost 

234 (1978, 5) 2 (1978) Paxson dump bear, lost apparent ylgs. between none 
6/23/78 and 8/4/78, reportedly had cubs in 
August 1979, radio failed 

240 (1979, 5) 2 (1979) Bear transplanted with ylgs., not known if none 
ylgs., survived to return to study area, bear 
was alone on 7/18/80 

244 (1979, 6) 1 (1979) Thin female transplanted with ylg., ylg. none-transplant 
survived at least 21 days, female bred, but bias 
alone in July and August 1980 

251 (1979' 10) 2 (1979) Very large ylgs. lost 10-17 days after none-transplant 
transplant, bear had no cubs in 1980 (August) bias 

254 (1979, 9) 2 (1979) Female died after transplant (ylgs.??) none 

261 (1979, 7) 2 (1979) Lost 1 ylg. between 1 and 7 days after none-transplant 
transplant, other survived at least until bias 
Sept., didn't return to study area. 

269 (1979, 16) 2 (1979) Transplanted, returned to study area with none-transplant 
female, no cubs on 9/29/80, shot in fall 1981 bias 
reportedly without cubs 

(continued on next page) 



·' .. Table 6. . Continued'~ 

Bear ID LITTER SIZE (ylgs.) 
(year-ag~.) (year) 

274 (1979, 11) 1 (1979) 

207 (1978, 11) 1 (1979) 

231 (1978, 12) 1 (1979) 

213 (1978, 10) 1 (1978) 

2.77 (1980' 10) 2 (1980) 
lJ1 
0 

299 (1980, 13) 2 (1980) 

299 .· (1984, 17) 2 (1984) 

312 (1982, 12) 1 (1982) 

281 (1986, 9) 1 (1986) 

281 (1989, 12) 2 (1989) 

283 (1982, 140 1 (1982) 

283 (1986, 18) 2 (1986) 

337 {1982;' ,14} 2 (1982) 

COMMENTS 

Transplanted, no radio 

Survived until 9/12/79 


Survived until 8/79 


Apparent yig. was not captured, had cubs 

following yea:r; 


Y:)..gs. visually aged, not captured, survived 

to enter den, no exit data as bear shed collar 
in den 

Both survived, weaned next.year 

Survived with internals to ~xit from den 

Survived, weaned next year 

Survived, weaned next year 

Survived 

Lost by 5/18/82 

Survived, weaned next year 

Lost lby 6/17/82, other,survived 

NBRNBYRL\pg2 

SUMMARY 

none 

0 of 1 lost 

none 

1 of 1 lost 
(captur~ related?) 

0 of 2 lost 

0 of 2 lost 

0 of 3 lost 

0 of 1 lost 

0 of 1 lsot 

0 of 2 lost 

1 of 1 lost 

0 of 2 lost· 

1 of 2 lost 

(continued on next page 
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NBRNBYRL\pg3 

·Table 6. Continued. 

Bear ID LITTER SIZE (ylgs.) 

·(year-age) (year) . COMMENTS SUMMARY 


337 (1985, 17) 2 (1985) Survived to den exit 0 of 2 lost 

380 (1982, 15) 2 (1982) Both survived to den entrance, at least 1 0 of 2 lost 
exited den and was weaned 

344 (1982, 6) 2 (1982) Lost 1 by 6/17' other by 7/26/82 2 of 2 lost 

344 (1984, 8) 1 (1984) Lost 1 in·May, sibling lost year before 1 of 1 lost 

313 (1983, 120 2 (1983) Lost 1 (surgery related?) by 6/2/83, other 0 of 1 lost 
U1 

survived through October 

379 (1983, 6) 2 (1983) Lost 1 in June-September period 1 of 2 lost 

420 (1984, 19) 2 (1984) Survived to den exit 0 of 2 lost 

314 (1985, 7) 1 (1985) Survived to den exit 0 of 1 lost 

335 (1985, 7) 2 (1985) 1 lost in June, other survived to exit 1 of 2 lost 

340 (1985, 7) 2 (1985) Survived to October at least 0 of 2 lost (?) 

340 (1989, 11) 1 (1989( Survived through October at least 0 of 1 lost (?) 

381 (1986, 7) 2 "(1986) Survived, weaned next year 0 of 2 lost 

381 (1989, 10) 3 (1989) Mother shot in fall 0 of 2 lost 

(continued on next page) 



+al;lle 6. :Q9p.t;:inueci. 

BE!ar IQ LITTER s+zE (ylgi;;~) 
(yea:t>·a,~~) (ye~r) C0?1.M~NTS s~y 

~88. (l98ti I 17) 2 (1986) ~urvi,v~4. w~aned. next ye~r 0 of 2 lost 

3tl8 (l.96~. 20) 2 (198!)) Sl.!rvived to exit 0 qf 2 lost: 

40~ (l~84 I 7) 1 (l.984) ~urvived tprp~gh November at l.e~st 0 qf 1 J,.ost 

40;3, 0.987 I J,.0) 2 (1987) 

423 (198!), 22) 3 (1985) All survived to den exit 0 of 3 lost 

U1 
I\.) 425 (1986, 15) 2 (1986( Both lost in rnid-~ununer possibly c~pture no~e" 

1;'el~ted. Npt ~een until 6 weeks fqllowing 
capture. Bred in 1987. 

341 (1987, 12) 1 (1987) Survived 0 Of 1 lost: 

453 (1987, 5) 2 (1987) Survived to exit 0 of 2 lost 

460 (1987, 8) l (1987) Survived until Septe1Itbe+, ass~e we~ne,d at 2 0 of 1 lost 
as was sh,ot tlw next fall 

4Ei0 (J.9~Q. lJ,.) 2 (1990) . . 

469 (1987, 6) 2 (19~J7) Survi"Ved up.t:il rnid-$tmm1er 

472 (1987. l2) ;], (1987) Collar rernqveq, lost; control pQne
t ·: "<; 

478. (1987, 9) 2 q,987) 

• 
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Table 6. Continued. 

Bear ID . LITTER SIZE (ylgs.) 

(year-age) · (year) COMMENTS SUMMARY 


481 (1987, 14) 3 (1987) 

4?2 (1987, 7) 3 (1987) 

.273 (1988, 12) 3 (1988) 

314 (1988, 10) 2 (1988) 

335 (1989, 11) 2 (1989) 
U1 
VJ 	 396 (1990, 22) 3 (1990) 

461 (1988, 8) 1 (1988) 

462 (1988, 9) 2 (1988) 

Summary 

No. of yearlings No. litters 

102 56 

At least 2 survived to exit 

Collar removed, lost contact 

Survived 

Survived 

Survived 

? 

Survived 

mean 	litter· size·. (range) 

1. 8 	 (1-3) 8 of 64 lost 

0 of 2 lost (?) 

none 

0 6f 3 lost 

0 of 2 lost 

? 

? 

0 of 2 los:t 
-

12.5% 
(1 loss possibly capture-related) 
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NBRN2YR 

· Table· T. Summary., of· Nelchina Basin bear. Iitter size date for litters of 2- · 
year;;.olds- (based on observations; of radio-collared bears). 

2-year-old 
Bear Id LITTER SIZE 

(year-age): (ye·ar) Comments 

204 (1978,7) 2 (19.7R) weaned. by 6/19/78, bred· 


281 (1.987 ,. IO} 1 (19.ST) weaned· by 6/5. 


281, (1990,.. 13) 2 (1990) weaned, bred 


283, ( 1980" 12) 2 (1980) weaned' in mid-Jine, bred, new· liitter next 

year 

283. 	 (1987}' 19:) 2· (1987) 2(+7) still with mother in •·as.,. weaned next. 
year 

312' (l.980',. 10) I (1980) weaned' right· a.fter capture· in May, new 
litter in 1981 

3.:12' (1983 ,, 13) 1 (1983} weaned. by 6/13", bred 

313, (1980,. 9) 1 (1980.) weaned· by May, br.ed, new' litter. in 19'81 

313· (1984, 13) L (1984) weaned in May, bred 

22()' (1978 ,, 5) 1 (1979) weaned by· 6/17, bred 

221 (1978, 8) 2· (19'79) 

269 (19(.9, 16} 2? (1980) 

299 (1980, 13} 2. (1981) weaned in 5/81,. new- litter in 1982 . 

337' (1983',. 15) 1 (1983) weaned by 5/15, bred'. 

337 (1986:,. 18) 2 (1986) still with mother in. 86/87 den, weanedi next 
year. 

381 (198T,. 8} 2 (1987) weaned in spring 

384 (1981, 12) 3 (1983) weaned by 6/13, one. of these 3 may not have 
been part of this· litter, br.ed · 

388 (1983',. 14,) 2. (1981) weaned: by 6/13., bred 

388 (1987,, 18) 2 (1987) weaned by 6/23· 

continued on next page 
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388 (1990, 21) 2 (1990) 

396 (1983, 13) 2 (1983) 

331 (1981, 6) ·2 (1981) 

379 (1984, 7) 1 (1984) 

314 (1986, 8) 1 (1986) 

314 (1989, 11) 2 (1989) 

420 (1985, 20) 2 (1985) 

423 (1986, 23) 3 (1986)' ' 

335 (1990, 12) 2 (1990) 

341 (1988, 13) 1 (1989) 

453 (1988, 6) 2 (1988) 

461 (1989, 10) 2 (1989) 

481 (1988, 15) 2 (1988) 

NBRN2YR 

Table 7. Continued. 

2-year-old 
Bear Id LITTER SIZE 

(year-age) (year) Comments 

weaned, bred 

weaned by 6/1, bred 

weaned by 6/15, bred, no cubs in 1982, died 
in 1982 (reason?) 

apparently weaned cub (time?), bred 

weaned 

weaned 

weaned in May 

weaned 

shot in fall 

weaned, no more data 

?? 

Summary 

No. of 2-year-olds No. of litters Mean litter size (range) 
56 32 1. 8/1-3 
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MORPH08T 
Updated 6/90 

Table 8. 	 Morphometrics of brown bear cubs-of-the-year handled in GMU 13, 
1978-87. 

Cub Mother's Date 
ID ID Handled Sex Wt(lbs) Comments 

001 
002 

G213 
G213 

22 May 1979 
22 May 1979 

M 
M 

10.0 
10.0 

transplanted see 
et al. (1981) 

Spraker 

G207 
G207 

27 May 1978 
27 May 1978 

M 
F 

12.0 
12.0 

see Spraker, et al. (1981) 

G338 
G339 

G283 
G283 

6 May 1981 
6 May 1981 

M 
F 

12.0 
13.0 

ear 
ear 

tagged 
tagged 

G336 G313 6 May 1981 F cub abandoned?, ear tagged 

003 G283 14 May 1983 F collared 

004 394 15 May 1983 F 10.0 neck=230mm, ear tagged 

005 
006 

G281 
G281 

15 May 1983 
15 May 1983 

M 
F 

8.5 
8.3 

collared 
collared 

ld8 
1119 
/tl 7 

G299 
G299 
G299 

18 May 1983 
18 May 1983 
18 May 1983 

(den) 
(den) 
(den) 

M 
M 
M 

over 
over 
over 

10.0 
10.0 
10.0 

neck=225mm, 
neck=245mm, 
neck=225mm, 

collared 
collared 
collared 

016 
017 

G388 
G388 

16 May 1984 
16 May 1984 

M 
F 

13.5 collared, 
collared 

13.5 lbs (5/29/84 

021 
022 

G281 
G281 

17 May 1984 
17 May 1984 

M 
M 

14.0 
13.5 

collared, 
collared 

neck=250mm 

008 
009 

G337 
G337 

17 May 1984 
17 May 1984 

F 
F 

12.3 
11.5 

collared, 
collared, 

neck=220mm 
neck=230mm 

023 
024 

G340 
G340 

17 May 1984 
17 May 1984 

? 
? 

16.5 
14.0 

collared 
collared 

025 G423 18 May 1984 M 7.0 collared, 
litter 

smallest of 4 in 

G423 18 May 1984 F not collared 

018 
019 
020 

G312 
G312 
G312 

16 May 1984 
16 May 1984 
16 May 1984 

F 
M 
M 

17.0 
16.0 
17.0 

collared 
collared 
collared 

G453 
G453 

3 June 1986 
3 June 1986 

F 
F 

15.0 
17.0 

ear 
ear 

tagged 
tagged 

G456 4 June 1986 M 33.0 ear tagged 

56 
continued on next page 



• Table 8. Continued. 

Cub Mother's Date 
ID ID Handled Sex Wt(lbs) Comments 

G460 4 June 1986 M 30.0 capture mortality 
G460 4 June 1986 F 30.0 ear tagged 
G461 5 June 1986 M 26.0 ear tagged 
G273 5 June 1987 F 16.0 ear tagged 
G273 5 June 1987 M 18.0 ear tagged 

2Totals: 18 males and 15 females: x 0.27, 1.2.d.f., l - 0.60 
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MORPH09T 
Updated 6/90 

Table 9. Morphometrics of brown bears first handled as yearlings in GMU 13, 
1978-1990.-

Ylg Mother's Date 
ID ID Handled Sex Wt(lbs) Comments 

G232 G234 23 June 1978 F lOO(est.) Spraker, et al (1981) 
G235 G234 23 June 1978 F lOO(est.) 

G238 G240 23 May 1979 M 95 transplanted, see 
G239 G240 23 May 1989 F 65 Ballard et al. 1980 

G245 G244 24 May 1979 F 46 transplanted, op cit. 

G252 G251 27 May 1979 M 134 transplanted, op cit. 
G253 G251 27 May 1979 M 139 

G256 G254 27 May 1979 M 47 transplanted, op cit. 
G257 G254 27 May 1979 M 47 

G262 G261 2 June 1979 M 90 transp1anted, op cit. 
G263 G261 2 June 1979 M 87 

G270 G269 6 June 1979 F 100 transplanted, op cit. 
G271 G269 6 June, 1979 F 95 

G275 G274 7 June 1979 M 68 transplanted, op cit. 

G297 G399 4 May 1980 M 65 tagged 
G298 G399 4 May 1980 M 65 tagged 

G382 G313 14 May 1983 M 66 implant transmitter 
G383 G313 14 May 1983 F 53 implant transmitter, died 

G417 G299 15 May 1984 M 94 implant transmitter, (small) 
G418 G299 15 May 1984 M 86 implant transmitter, (large) 
G419 G299 15 May 1984 M 84 implant transmitter, (small) 

G421 G420 17 May 1984 M 78 sibling not captured, large 
implant and breakaway. 

G429 G314 1 June 1985 F 104 breakaway collar, shot 9/86. 

G463 G462 5 June 1986 M 90(est.) ear tagged 
G468 G453 30 May 1987 F 70(est.) glue on radio 
G475 G472 31 May 1987 M 75(est.) glue on radio 

2Totals: 17 males and 9 females: x = 2.46' ld.f,, f = 0.12. 
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updated 6/90/lpg 

Table 10. Age at first reproduction for GMU 13 brown bears. 

Age 
ID No. 3 4 5 6 7 8 9 

202 ? ? ? ? ? adult adult 
204 ? ? cubs adult adult adult adult 
209 ? open openc open ? ? ? 
215 open open ? ? ? ? ? 
219 ? open ? ? ? ? ? 
220 ? cub.s adult adult adult adult adult 
221 ? ? ? ? adult adult· adult 
234 ? cubs adult adult adult adult adult 
240 ? cubs adult adult adult adult adult 
244 ? ? cubs adult adult adult adult 
248 ? open ? ?•. ? ? ? 
261 ? ? ? adult adult adult adult 
264 ? open ? ? ? ? ? 
267 ? open ? ? ? ? ? 
273 open ? ? ? ? ? ? 
277 ? ? ? ? ? ? adult 
281 open open open adult adult adult adult 
306 open ? ? ? ? ? ? 
312 ? ? ? ? ? adult adult 
313 ? ? ? ? adult adult adult 
314 ? ? ? adult adult adult adult 
315 open ? open open ? ? ? 
331 ? cubs adult adult adult adult adult 
334 ? ? ? ? ? adult adult 
335 open open open cubs adult adult adult 
340 open open open cubs adult adult adult 
341 ? ? ? openc adult adult adult 
344 ? ? cubs adult adult adult adult 
379 ? ? cubs adult adult adult adult 
381 open open open adult adult adult adult 
385 open open ? ? ? ? ? 
394 ? ? ? adult adult adult adult 
395 open ? ? ? ? ? ? 
397 ? open ? ? ? ? ? 
398 ? open open ? ? ? ? 
403 ? ? ? adult adult adult adult 
407 ? open open open open open cubs? 
447 ? ? ? ? openc adult adult 
453 ? cubs adult adult adult adult adult 
454 ? ? cubs adult adult adult adult 
456 ? ? ? cubs adult adult adult 
459 open open open ? ? ? ? 

continued on next page 
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Table, 10. Age at first reproduction for GMU 13 brown bears . 

• 


.Age 
ID No. 3 4 5 ·6 7· 8 9 

460 ? .? ? ? cribs .adult adult 
461 ? ? cubs. adult adult adult adult 
462 ? ? .? cubs adult adult adult 
4.65 open open open ? ? '? ? 
'469 	 ? ? ·.cubs adult adult adult adult 

. ? 478 ? .? ? ? adult adult 
482 ? ? ? cubs adult adult adult 

·-... 

a ·.The following calculations exclude all question .IDarks .. 

AGE .3 4 5 6 7 8 9. 

II sub-
adults 12 15 10 3 1 1 ·O 

II 1st 
. litters 0 ·5 7 6 1 ·O 1 

ii >1st 
litters 0 0 5 17 . 26 32 33 

.% adults o"o 25.0 54.5 88.5 96.4 97 .0 100.0 

'Mean age ·Of first litter = 5.35 years. 

The following calculations co.rrect for missing data by assuming litters were 
produced the following year for bears that died premat\lre1y (wqen >5.4). 

·AGE 3 ' 	 . 4 .5 6 7 8 9 

II '.sub
adul·ts 11 15 8 3 .1 1 0 

II ..1st 
litters 0 5 6 9 3 0 1 

II >1st 
litters 0 0 5 17 26 32 33 

% adult 0.0 25.0 · .·s1.. 9 89.7 '96.7 97 .0 100.0 

Mea~age .of first litter= 5.58 years 
. . a 

··_.';,.b 	 ,.
adult means first litter was .at indicated age or yo,unger .. 

c 	 •open menas had no litter but ·not considere,d a subadult as could hav:e had a 
.previous , 1 unoh~erv_ed litter. , 
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Table 11. · Brown bear offspring survivorship and weaning, GMU 13 studies, (excludes bears transplanted in 
1979). 

"'":· 

Mother's ID (age in year when first captured) 
Year G207 (11 in 1978) G220 (5 in 1978) G221 (8 in 1978) G204 (7 in 1978) G321 (12 in 1978) 

1978 	 3 cubs, April-Oct. 1 ylg., May-Oct. 2 ylgs., May-Oct. 2 @ 2 in May, weaned bred 

1979 	 1 ylg. , May- Sept. 1 @·2, weaned in · 2 @ 2 weaned no data in May, 2 of .3 cubs lost 
2 yrlgs., lost in June radio· failure in June, 1 
78/79 den? survived ·April 

Sept. 

1980 	 no data no data no data no·data . no data 

(continued on next page) 



Table 11.. Gontinue.d. 

Mother's ID (age in year when first captured) 

Year . G312 (10 .in 1980) G299 (13 in 1980) G313 (9 in 1980) G283 (13 in 1980) GZ81 (3 in 1980) 


1980 - wea_ned l @· 2 in 2 of 2 ylgs. weaned l @2 in weaned 2 @ 2 in · ·not· estrous · · 
May, breeding survived·May-Oct. May, bre.d June, bred 
not observed 

198.1 	 1 of 2 cubs lost weaned 2 @2 in 1 @ 0 lost in May 1 of 2 cubs lost e·strous, bred 
in June, other May and bred (capture related?) in Aug., other 
sµrvived May- survived 
Oct. 

1982 yearling survived 	 lost 1 of 1 @0 2 @0 survived lost 1 @1 in May, alone, bred 
in.June 'bred 

1983 	 weaned 1 @ 2 in 3 @0 survived 1 @ 1 lost in lost 1 @0 in May, 2 @0 lost in May 
June, bred, off- (w/collars) June (transmitted bred, lost cub had (bear predation), 

0\ spring ... G385, internally), transmitter not seen breeding
N 

transmitted sibling survived 

1984 	 w/2 @ 0-bear 3 @1 survived 1 @ 2 weaned in alone, bred 2· @ 0 lost in 
killed in May (w/internals) ·May, shot May, bred 

1985 	 weaned 2-year 2 @0, survived 2 @0, 1 lost in 
olds, collar June, other 
failed? ··survived 

1986 	 ND 2 @ 1, survived 1 @1, survived 

1987 	 2 @ 2 survived 1 @ 2 weaned 
into den 

1988 	 ND 2 @ 3 weaned 2 @0, survived 

1989 	 ND 2 @ 0 2 @1 

1990 ND 2 @ 1 2 @ 2 weaned in 
(to June) May, bred 

(continued on next page) 
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Table 11. Continued 

Mother's ID (age ·in year when first captured) 
G331 G341 G337 G344 G335 G340 

Year (6 in 1981) (6 in 1981) .(13 in 1981) (5 in 1981) (3 in 1981) (3 in 1981) 

1982 

Ol 
1983 

w 

1984 

1985 

1986 

2 @2 weaned 
in May, bred 

no cubs , bred, 
died in July 
(reason?) 

alone, bred 
in May 

had 2 @0 
thru July, 
bear missing 
.subsequently 

no data 

no data 

alone 

w/l @0 

lost 1 @ 0 in 
winter den, 2 
sur'v'ived 

lost 1 @ 1 in 
June, other 
survived 

weaned 1 @ 2 in 
May, bred 

w/2 @0, 
collared, 
both survived 

w/2 @ 1, 
survived 

w/2 @ 2 

2 @0 survived 

lost 1 @1 in 
May, lost other 
in early July 

2 @ 0, .lost 1 by 
late June, other 
survived 

1 @1 lost in 
May, bear lost 
in July 

ND. 

ND 

weaned from mother 

alone, bred 

alone, bred 

w/2 @0 thru 
Oct. 

2 @1, 1 lost 
in June 

1 @2 weaned 

alone 

alone 

alone 

w/2 @0, 
survived 

2@ 1 
survived to 
den 
entrance 

alone,· 
assume 
weaned 
young 

(continued on next page) 
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···Table 11. Continued 

Mother's ID (age in year when first captured) 
G331 G341 G337 G344 G335 G340 

Year (6 ip 1981) (6 in 1981) (13 in 1981) (5 in 1981) (3 in 1981) (3 in 1981) 

1987 w/l@ 1 2 @· 3, weaned ND .. alone' bred 

O'\ 

""' 

1988 

1989 ND 

w/l @ 2 in 
May, mom 
died in 88/89 
den 

alone 

alone 

ND 

ND 

w/2@ 0 

w/2 @1 

1990 ND 
(to June) 

alone, not 
lactating 

ND w/2 @2 

3 @ 0, all 
lost early 
in summer 
bred 

w/2 @0, 1 
lost in 
summer 

w/l @1 thru 
October, 
lost in den? 
mom skinny 

alone; 
breeding on 
5/12 

(continued on next page) 
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Table 11. Continued. 

Mother's ID (age in year when first captured) 
G380 G394 G384 G379 G388 G381 

Year (15 in 1982) (6 in 1983) (12 in 1983) (5 in 1982) (14 in 1983) (3 in 1982) 

1982 	 2 @ 1 survived 
until denning, 
one may have 
died in den 

1983 	 at least 1 @ 2 
weaned in May, 
possibly both 
shot in Sept. 

C'I 

U1 1984 

1985 

1986 

1987. 

1988 

no data 

·lost 1@ 0 in 
May (?capture
related 
possible?),bred 

alone, shot 

no data 

weaned 2 or 3 
@ 2 in June, 
bred 

w/2 @ 0 thru 
Sept., missing 

ND 

ND 

ND 

2 @ 0 survived 

1 of 2 survived 
lost 1 (June 
Sept.) 

probably weaned 
1 @ 2 after 
May 23 

alone, shot 

no data 

weaned 2 	@ 2 

w/2 @ 0, 
capture-
related cub 
loss; bred 

w/2 @ o, 
survived 

w/2 @ 1, 
survived 

w/2 @ 2 
weaned 

w/2 @ 0 

(continued 

alone 

alone, bred 

alone, bred 

w/2 c, 
survived 

w/2 @ 1, 
survived 

w/2 @ 2, 
weaned 

w/3 @O 

on next page) 
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Table 11. Continued. 

Mother's ID (age in year when first captured) 
G380 G394 G384 G379 G388 G381 

Year (15 in 1982) (6 in 1983) (12 in 1983) (5 in 1982) (14 in 1983) (3 in 1982) 

1989 ND w/2 @ 1 W/3 @ 1, 
mom shot in 
fall 

1990 
(to June) 

ND 2 @ 2 weaned 
bred 

(continued on next page) 
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Table 11. Continued. 

Mother's ID (age in year when first captured) 
G396 (13 G403 (6 G420 (19 G423 (20 G425 (14 273 (3 314 (7 

Year in 1983) in 1983) in 1984) in 1984) in 1984) in 1979) in 1985) 

1983 weaned 2 @ 
May, bred 

2 in 2 @0 thru 
Aug. lost 1 
in Sept. 

no data no data no data 

1984 lost litter of 
1 @1 in May, 
breeding? 

w/l @l, lost 
after Apr. 

w/2 @ 1, 
survived 

4 @O, one 
lost in 
July, others 
survived to 
Oct. 

alone, bred 

°'--.i 1985 2 @ 0 lost in 
June 

? weaned 2 
in May 

3 @ 1 
survived 

w/2 cubs, 
survived 

alone 1 @1 
survived 

1986 alone, bred w/3 @ o w/2 @ 0, 
both lost 
in June 

3 @2 
weaned in 
May 

w/2 @1, 
lost in 

. June-July 

alone 1 @ 2 
weaned 
in May-
June 

1987 alone, bred w/2 @ 1 no data w/l @0, 
lost in 
early summer 

alone, bred w/3 @0 3 @0, 1 
lost in 
mid
summer 

1988 alone, bred ND ND alone w/l @0, 
lost in May 

3 @ 1 2 @1 

1989 w/3@ 0 ND ND alone w/2 @0 
thru July 
suspect mom 
shot in f~ll 

2-3 @2 
thru Oct. 

2 @ 2 
weaned 
in May 

(continued on next page) 
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Table 11. Continued. 

Mother's ID (age in year when first captured) 
G396 (13 G403 (6 G420 (19 . G423 (20 G425 (14 273 (3 3.14 (7 

Year in 1983) in 1983) in 1984) in 1984) in 1984) in 1979) in 1985) 

1990 w/3 @1 ND ND alone.. ND breeding 2 @0, 
(to June) .lost, 

mid-May, 
lost 
other 
because 
of 
capture 
in· late 

O'I May 
co 

(continued on next page) 
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Table 11. Continued. 

Mother's ID (age in year when first captured) 

Year 453 (4 in 1986) 458 (17 in 1986) 460 (7 in 1986) 


1985 

1986 w/2 @0 alone, bred w/2 @0, 1 lost 

1987 w/2 @1 w/l @0, lost in June, bred w/l @1 thru Sept. 

1988 w/2 @ 2 in May, w/3 @0, shed alone assumed weaned 
later? 1 @ 2 in May (the 2

yr-old shot in Sept.) 

1989 shot 4/17 ND w/2 @0 

1990 (thru June) shot 5/90 w/2 @1 

(continued on next page) 
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Table 11. Continued. 

Mother's ID (age in ~ear when first ca12tured) 

Year 461 (5 in 1985) 462 (7 .in 1986) 481 (13 in 1986) 


1986 w/l@ 0, 
related? 

lost, . capture w/l.@ 1, weaned 
in June?, bred 

1987 w/2 @ 0, 
summer 

1 lost in mid w/2 @ 0 w/3 @ 1 in June 

1988 w/l @ 1 thru Sept. 2 @ 1 w/2 @ 2 in May, failed 

1989 assume.weaned, ·l@ 2 - ND w/2 @ 2 - weaned, bred ND 

-...] 
·o 

1990 (to June) w/2 @ 0 ·missing 5/90 ND 

(continued on next· page) 
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·Table 12. 	 Summary of reproductive intervals for brown bears by bear ID. Based on data in Table 11, this 
report. Year of litter and reason for intervals >3 years are indicated in parentheses-"lost" 
means lost complete litter at age coy unless otherwise indicated. 

ID OF BEARS WITH COMPLETE INTERVALS OF: 


2 Years 3 Years 4 Years 5 Years 8 Years 


472**(85) 220(77)** 335(84) 313(82, 1 lost) 281(85, 2 lost) 183*(85, 1 lost@ ~ge l; 
221(77)** 340(84) 299(83, 1 ·lost) 1 lost @ age O; 
314(84)** 312(81) 337(84, weaned @age=3) ·1 skipped 
380(81)** 337(81) 
420(83)** 337b(84) 
379(82) 388*(85) 
423(84) 381*(85) 
299(79)** 281(88) 

. 3.88(88) 403(83) 
314(87) 
460(86) 

453(86) 
. ·. 461(87) 

462(87) 481**(86) 

(continued on next page) 



Table 12. Continued 

INCOMPLETE INTERVALS THAT WILL BE AT LEAST THE INDICATED LENGTH: 

3Years 4 Years 5 Years 6 Years 7 Years 8 Years 

283(89) 420(87, lost 1) 403(1 lost @age 1) 	 337(91, skipped 344(85, lost 2 396(89, lost 2 
3) @age 1) & skipped 2) 

460(89) 	 331(83, 458(88, lost 1 423(91, lost 1 

skipped 1) skipped 1) skipped 3 


341(86, 425(89, lost 1 @ 
skipped 1) age 1 and 1 @ 

0, skipped 1) 

335(87, 

skipped 1)


-...] 
l'V 

340(88, lost 1) 

• 


* Will be a complete interval when 2-year-olds are weaned in 1987.
** Litter was first observed when composed of 1-year-olds 

SUMMARY: 

AVERAGE REPRODUCTIVE INTERVAL 

Complete Intervals Only (N = 30) 3.3 years 
Incomplete 	Intervals Only (N = 14) 4. n. years 

Complete and Incomplete (N = 44) 3.75 years 
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Appendix A. Portion of a manuscript in preparati,on that 
discusses trends in.GMU 13 Brown bear populations. 

ANALYSIS OF AN EFFORT TO INCREASE MOOSE CALF SURVIVORSHIP BY 
INCREASED HUNTING OF BROWN BEARS IN SOUTHCENTRAL ALASKA 

INTRODUCTION 
Wildlife management agencies sometimes adopt policies which 

are implicit or explicit tests of ecological hypotheses. Too 
often these hypotheses are not clearly stated and results of the 
tests are not adequately reported (Macnab 1983) • one frequent 
consequence is that.the public and some biologists who were aware 
o.f the hypothesis when policies were adopted, tend to assume that 
it was ·verified ·when they are not informed differently~ Such 
assumptions form a background of ·"knowledge" in the profession 
that,may be nothing more than postulation and impression (Macnab 
1983)~ 

Sometimes the results of these management. experiments are 
not reported because the hypothesis turned out to be incorrect 
and the investigator was disinclined to report a negative results 
even though valuable lessons could be learned from them (Macnab 
1983). At other times researchers may judge the results to be 
insufficiently clear-cut to be accepted by journals. In either 
case; misinformation may be perpetuated and management based on 
misconception may continue longer than it should or would if 
managers had access to all pertinent analyses. 

;In this context I report the results of a management 
experiment designed to improve the survivorship of moose calves 
through liberalized hunting regulations .for ·brown bears in a 
portion of southcentral Alaska. The implicit hypothesis of this 
management experiment was that moose calf survivorship would 
increase as bear . numbers declined and that moose populations 
would increase as a result. 

In order to test this implicit hypothesis, I present 
evidence on trends in bear, moose, and wolf populations. 
Convincing evidence on trends in bear populations is especially 
difficult to obtain (Harris 1986, Miller 1990b). 
Correspondingly, major emphasis is placed on establishing that a 
decline in bear numbers occurred. The intensive work on bears 
accomplished in the studied portion of southcentral Alaska, 
provided better indicators of trend than are generally available 
to bear population managers. 
Acknowledgements--GMU 13 management biologist R. Tobey helped in 
many asp'ects o·f this· study, most notably in conducting the moose 
composition surveys and helping in the moose and bear census 
projects. Special recognition is given to s. Eide, L. Pamplin, 
K. Schneider, R. Somerville, D. Timm, and J. Vania under whose 
supervision aspects of this work was accomplished and to D. 
McAllister who assisted in field aspects of the bear · studies .. 
Many other ADF&G staff participated in 1 or more of the studies 
which· were Used to deyel9p this report. Most of the studies 
cited in this· report were funded by Federal Aid· in Wildlife 
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Restoration ' Projects, most recently project W-22-6. Qther 
aspects -'of this work were funded by the Alaska Power Authority 
and the Alaska Dept. of Fish and Game (ADF&G). 

BACKGROUND 
·Following a series of hard winters in the early 1970s, moose 

populations declined in· southcentral Alaska (Ballard et al~ in 
press).• Even though subsequent winters were normal, moose 
numbers . remained low. The ADF&G undertook a research program 
designed.to clarify the reasons for the slow recovery of moose in 
a popular · hunting · area just south of the Alaska Range known as 
G.anie Management Unit (GMU) 13 (Fig. 1). In this unit, moose 
calf:cow ·ratios observed during fall composition counts.were low 
ieading to specuiation that predation by wolves (Canis lupis) was 
limit,ing recruitment. . Experiments were designed and . coni:iucted 
that involved wolf reduction in selected areas. and comparisons of 
moose recruitment in these areas with control areas. These 
experiments . indicated that wolf predation was not the prfmary 
factor limiting moose population growth (Ballard et al. 1981 and 
1987, Ballard and Larson 1987; Ballard et al. in prep.). Similar 
studies in other areas with different ecological conditjions 
(primarily much lower moose densities or fewer bears) found :wolf 
predatidn limited recovery of depressed ~oos~ populations 
(Gas.away et al. 1983, Boertj e et al. 1987 and 1988) · 

In ' GMU 13, studies of radio-marked moose calves revealed 
that many were being killed by brown bears and studies of radio
inarked bears.revealed that some were killing many moose calves in 
early spring (Ballard et al. 1980, Ballard and Larsen +987, 
Ballard et al. 1988) . These findings led to. a 1979 study in 
which bear numbers were reduced, by transplanting bears, in a 
study area that included moose Count Area (CA) 3 in the northern 
portion of GMU 13 (Fig. 1). Following a temporary reduction in 
spring bear density of an estimated 60% (Miller and Ballard 
1982a) , . calf: cow ratios . increased significantly from =' the 
historical pattern and in comparison with adjacent areas ~here 
bea~ ~ensity was unaffected (Ballard and Larson 1987, Ballard and 
Miller 1988) • In CA 3 I calf: cow ratios went from 32 calves/100 
cows in.the year prior to the transplant to 52 calves/100 cows in 
the fall of 1979 following the transplant. In the fall ot the 
folloV?ing year (1980), the proportion of yearling bulls in. the 
herd increased (ADF&G . unpublished data) , this indicated high.· 
surv.ivai of the 1979 calf cohort .for at least 1.5 years. Ari 
estimated 60%, of the radio-marked bears that were transplanted 
out of the study area returned following the period of ~igh moose 
calf vulnerability (Miller and Ballard 1982b). In 1980 and in 
subsequent . years, calf: cow ratios in this area decline(( to 
p:.i;etransplant levels (Ballard and.Larsen 1987). 

These.findings .resulted in wide-spread support for reduction 
o.f bear density ~h:i:ough liberalized hunting regulations in- GMU 1.3 
and els~where. A research.project was .proposed in which ·hunting 
would be liberalized in just a portion of GMU 13 leaving the .. rest 
as a control area. This ·proposal was opposed by anti-hunting 
org~nizations ~s well as by 'many moose 'hunters with the, ·r~sult 
that bear.hunting regulations were.~iberalized.:throughout all GMU 
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of·· 13. Subsequently, the Alaska Board of Game lengthened bear 
hunting seasons· in ·nearby units to coincide with. seasons in GMU 
13. The result was that increased brown bear harvests became 
geographically widespread throughout southcentral Alaska (Miller 
1989). This .occurred without the establishment of specific 
population objectives for either moose or bears and without a 
specific program in place by which to evaluate the effect of 
increased bear hunting on moose populations. 

Staff of ADF&G were able to obtain additional information on 
moose and bear populations during other projects. These included 
bear, moose, wolf, and caribou studies designed to evaluate the 
impact of a proposed hydroelectric project in the center of GMU 
13 (1980-1985), routine fall composition counts of moose 
populations, and routine information on harvested bears provided 
by hunters.. Based on a suspicion that increased bear harvests 
had led to a marked population .. decline, ADF&G also conducted a 
bear density estimate in CA 3 in 1987 (Miller 1988 and 1990a) . 
Except for this work, the moose and bear studies reviewed here 
were not designed to t~st the implicit hypothesis behind. the 
liberalized bear hunting. However, they provide some 1 insights 
which can be used to evaluate the hypothesis and guide managers 
considering similar programs elsewhere. 

STUDY AREA AND METHODS 
This study was conducted in GMU 13 (Fig. 1), an area of 

59,154 km2 about a third of which is above 1,220 m (4,goo. feet). 
elevation. The unit is approximately centered on 61 N. and 
14 70E. This is a populi=ir hunting area between the population 
centers of Fairbanks and Anchorage with highways on or near its 
complete periphery (Fig. 1). GMU 13 is bordered on the north by 
the crest of Alaska Range, on the east by the Wrangell Mountains, 
on the south by the Chugatch Mountains, and includes the northern 
portion of the Talkeetna Mountain Range. The Susitna River is a 
major drainage that runs south from the Alaska Range, turns west 
in the northern portion of GMU 13 and forms part of the western 
boundary of the unit (Fig. 1). Lowlands and riparian habitats 
are forested primarily with spruce (Picea glauca and £. mariana) 
or alder (Alnus ruba) while upland shrub zones (such as the 
flatlands forming the bulk of CA 3) are and dominated by dwarf 
birch (Betula nana), and willow (Salix spp.). Vegetation at 
higher elevations is open tussock grasslands or, above ·about 
1,500 m rock and snow or ~laciers. Most of the unit below 1,200 
m elevation is occupied by moose. Most of the annual· range 
occupied by the Nelchina caribou (Rangifer tarandus) herd is in 
GMU 13. The predominant predators are brown bears and wolves.. 
In localized areas, especially along rivers~ black bears (Ursus 
americanus) are common (Miller 1987, Miller et al. 1987, Tobey 
1989) . 

Intensive predator pr~y work has been conducted in this area 
since 19750 Reports on this work form the basis of the analysis 
presented here and the procedures utilized. are presented in 
detail in the reports cit,ed. Autumn moose sex-age composition 
surveys are .cond~ct~d fr~~ fixed-wi,ng. aircaft at an intensity of 
about o. 4 min/km in permanently:...defined count areas throughout 
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the unit~ The.se ai:-e ~sual.ly ponducted follpwing the firf?t autl.Plln 
storn,s which, .cove;i::-s th~ g:r:0µnd with snow. This typically happens 
dµ:r:l.ng ~(it~ October-early Dece~er· before moose shed their 
aritlers. s:tr<itified. random sampling :techni~e~ (Gasaw(iy et .ai. 
198¢i) :were us~¢!. to optain moos;e densdty ~i;timates and capture
recaptµre 1:echniques ui:;ing telemet+Y to cprrect for lack. of 
popµ:p;\tiq11 c~osure (Mil!er et al. l9a7) wa,s :used to obtain bear 
.de11s:l.ty ~stj.mC1tes. J?opulatiqp •. estil!lcites for :J_arger ge9gr(iphic 
<;treas v.ere pbt~ipeg by subj¢ctive e~trapolation ' .f;i:om these 
¢tensity e~ti;mat~l3..iJ?. 19a7 (Miller l99Pb). Harvest <iata for bears 
wa.s obtained frpm a m~ndator}' check station for successful 
hµnters" Q.1.!-:ririg whicp. a tqoth · j,.s e~tracted from .the skull, fqr 
~µ}:),segµ~nt ~g:J.'ng py counting cementUlll apnuli and infomation. on 
ef;fprt, trq:;nspo:r:t?ttion, a.nd · area hunted is obtained. Bear 
harvest dens~ty wa,s ol:>-t:.ain,ed by dividing reported beC\rhCJ.rvest by 
totci:J- i;;µ,.:rfac~ c:p;ea. inclµding high elevation. and glaciated arecis 
nqt ut'.J.J,.i?~d. qy l:>eap:;. $ustainc1ble harvest rates were .estimated 
to Pe ci ina~imuµt pf ·a% of. the popu,latipn of bears> 2~0:-years-olcl. 
pased .pn +eproQ.u9tive parame"t:ers · estimated. during 10 years of 
st::.µdy o,f radio-ma+k~d pears :l.n no:rthern G~ l3 (M.j.l,h~r 1~87, 
19~8), qp co~~e:rvat:l.ve e$£imates ot "atural mort~lity rates, and 
a sim.p+~ dete:qni,.nistic model (Miller l.~~8). Data from. rno9se 
nunters w~s .obtained from a mandatQry report +equired from 
~µccesS,fiil a,nq. un~ucc~1:1sful moqse hunte;:i:-s. · · 

EESYV.f§. 
Trepcl.s in B~a,r fopu+ations 

·Bear Harvests. Duri,.ng 19,61~1979, b+own bear hunting 
regulat1ons. were· qonsei:vati,.ve in i;;outh-central Alaska including 
Gf'W, :.p., There was nQ sp+ing hunting season, fg.11 seasons ,varied 
from 21 to 40 d(iys q.nd, duri,.ng the· 1970's, :Pag limits were .1/4 
yeari.; (Ta,ble 1). · Dµri,.ng t:P,e 1970's, a,imual harvests averaged.58 
p~ars in' the wh,ole unit and there ' was a gradual trend toward 
.inc:r~a~,ing .· :P.a,+vests (Tab:J,.e 1). · Annua,+ · · harvesti; · increased 
dramati,.cally fo,+l<)wing · the initiation of the spring season in 
198Q~ exp,9-nsiqp. 9f tqis_ season in 1982 and 1983, expan!?ion. of 
fa:p,. seas.ons in 19,.80 a,nd 1982, an,d increase in :Pag limit in fal,l 
1982 (Table 1) ~ ~ a,ve,rgge of 131.~ bears were taken annually 
dU:+~1i19 ;the :+~.83~1986 pe,i:iod when regulations were most· liberal 
(Tabl¢ 1). · Following- a reduction in bag limit for fall 1987, 
nµmber of :Pe.a:rs harvested declined (Table 1). . . 

~h~ inGf,eased t~ke was not µniforil'lly distri,.buted throughout 
tne uni_t. The.re was relativelY little i11crease in eastern 
PC1+ti0q~ qf tb..e l,lnit: (s.ul:)tmit :po) that were f qr~sted mak_ing it 
di:ffio.\J.lt :fC>J;:" hunte+$ to spot l;:>ea,rs from th,e a,ir or where. access 
wa~ l~:mJte~ l:?Y · la,ck qf aircra.+t landing stripi:; or ATV trails. 
The. :bUclk o,f the in,qreased harves.t came from cetit:ral portions of 
the µnit (Miller 19SS) w:t:i.ere most moose and caribou . hunting 
occurs .. 
,.. '. ' '.I\ bag l;.:i;JD.it of .1 per year i11.steaq of 1 per 4, years 
encqµ:i;ag~d bear ll.v.n,tii:ig i:ncidel\tal to ungulate hu~ts, as :P,unte.rs 
~~Hi, litt,J,.e ~nce:~:rt,i"\Te. 1;.6 po,t fill their brar. tags with the .first 
:\:>.ear tl:l,eY. SC\Vf· Enq.0,ui:a,gement ()f. su,ch .k1ll1ng was the Bo.ard of 
Garn.~'$ n,lo:tive +or itici;easing the, l;:>ag limit ~l:i lQ.82. Proble~s 
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with misreporting locations of kill that .resulted from the bag 
limit change caused the Board of Game to return the bag limit to 
1 per 4 years in fall 1987. Concerns over excessive harv.ests led 
the Board of Game to. reduce the fall season by 10 days in 1990 
(Table 1). · · 

Bear Hunter Effort. There is no direct measure of trend in 
bear hunting .effort, but effort' certainly increased in GMU 13. 
Statewide,· the number of' brown bear tags sold increased from 
4, 275 in 1978 to 8, 046 in 1987 (ADF&G unpublished data) • Many 
moose and caribou hunters in GMO 13 also hunted brown bears . 
.	Re~urns from a questionnaire mailed to purchasers of bro~n bear 
ta'gs in 198.5 and 1986 revealed that 61% of respondents reporting 
hunting brown·. bears during fall seasons in GMU 13 (Il = 1, 599) 
purchased their tags so they could take a bear if the opportunity 
oc~urred during a hunt for some other. species of game (ADF&G 
unpublished da.ta). Moose hunting seasons in GMU 13 did not 
change during the ,1980's, however, the average number of moose 
hu.nters increased 45% from the period 1975-1979 . (annual average 
IlUlnber Of hunters = 2 I 762 [2I377-3I122 l) tO 1984-1988 (X - :::: 
4,006 [3,426-4,495]) (ADF&G unpublished data). The number of 
caribou hunting permits issued also increased by over 50% during 
this period. . . . . ' 

. Trends in• Bear Density. There are 3 brown bear density 
estimates .in GMU 13, all accomplished using capture-recapture 
techniques in the spring. Two of these estimates. are for the 
area which inclu~es CA 3 (Fig. 1). This area is bisected by the 
Denali Highway·· and . because of easy ac,eess is heavily ·hunted by 
both bear and ungulate hunters. The first density estimate was 
obtained in 1~79 as part of the bear transplant operation.(Miller 
and Ballard 1982a); this estimate was adjusted ~ownward by Miller 
(1990a) to mak'e it more directly comparable with an estimate 
obtain~d during 1987 in a portion of the 1979 area. Because of 
differences in techniques, the 1979 estimate had high variance 
compared to the 1987 estimate (Miller 1990a). A second density 
estimate was obtained ip 1985 in an adjacent area where a dam.was 
proposed. He;re, the carrying capacity of the bear habitat was 
subjectively assessed as .being roughly equivalent to the Denali 
Highway area (Miller 1990a) . In this area· bear hunters use 
primarily.aircraft for access and bear hunting pressure was less 
intensive than in CA 3 which is accessible by highway vehicle 
(Miller 1990a) . Both the:. 1985 and 1987 estimates were made using 
replicated capture-recapture searches and radio-telemetry to 
obtain population closure.(Miller et al. 1987). 

These 3 bear density estimates were ·Compared by Miller 
(1990a). Brown bear density for bears older than 2.0 years in CA 
3 was estimated at 10. 5 ·,bears 2. 0-years-old/1, 009 km2 in 1979 
(95% CI= 25.7-6.0) compared to 6 .. 7 bears/1,000 km in 1987 (95% 
CI =10.1-5.2)., a reduction in bear density of about 36% in 7 
years. This is a minimum estimate of the decline because of the 
downward adjustment to' the 1979 estimate. The 1985 density 
estimate in the nearby da~ study area .without road access was 
19.. 1 bears.> 2. 0/1, 000 km . in 1985 (95% CI = 23. 2-16. 7). . The 
density in this roadless area was· 285% ·higher than the 1987 
estimate in CA 3 (E = '!). 04) (Miller 1990a) . If the lower limit 
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of the 95% CI for the 1985 estimate is ·compared to the upper 
limit of the CI for the 1987 estimate, the density in CA 3 was 
40% lower than in the interior area. If· we are· correct that 
these 2.areas have equivalent carrying capacities for bears, t:Pis 
represents a minimum estimate of the hunter-induced decline· in. 
bear density. 

· Bear Kill Density. Kill density has been over tw'i~e as high 
in the Denali Highway area (10.1 bears killed/1,000 km /year) as 
in the more remote area during i981-1988 and has been higher 
since the early 1970's (Miller 1990a). Prior to 1980, the bear 
harvest along the Denali Highway may have been subsidized .· by 
immigration of bears from ·more lightly hunted surrounding area!S 
such'as the dam study area. With the increased harvest in these 
·formerly remote ·areas brought about by expanded seasons and bag 
limits, it may be that these areas could no longer subsidize the 
Denali Highway harvest with immigrants (Miller 1988). This may 
have caused or contributed to the decline in ·kill density 
observed in the Denali Highway area since 1985 (Miller 1988, 
1990a, Fig. 2). . . 

·Actual and sustainable Harvest Rate Comparisons. In 
addition to the above indicators of .a bear population decline in 
GMU 1~, a population decline· was inferred from comparisons of 
sustainable harvest estimates with reported harvests. Using a 
population estimate · for all of GMU · 13 and the estimated ·· 8% 
maximum sustainable harvest rate for bears > 2. O-years old, the 
GMU 13 population in 1987 could sustain an annual harvest of rio 
more than 24-29 ·females older than 2. O ·(Miller 1988). Actual 
reported harvests ·in the whole unit during the peak harvest years 
of 1984-1986 averaged 60 females >2. o. For females older thari 
5. o, sui?tainable annual harvests were estimated as 21 bears and 
average harvests of 33 were reported (Miller 1988). Since the 
eastern portion of the unit experienced little. increase in 
harvest following liberalization of regulations, the· most 
accessible-portions of the unit must have been even more heavily 
overharvested than indicated by these unit-wide calculations. 

In subunit 13E which includes CA 3 and the dam study area, 
kill density has exceeded sustainable levels since 1978 (Fig. 2). 
Since this subunit includes both accessible and· relatively 
inaccessible areas, kill density must have· exceeded sustainable 
levels in accessible areas ·like CA 3 even more than: illustrated 
in Fig." 2. Although sustainable kill density is illustrated as a 
flat line in Fig.2, it should decline following years when actual 
kill density exceeds sustainable levels. 

Using a regression of sex ratio in kill on age class (Fraser 
et""'"'al. 1982), exploitation rate fOr all of GMU 13 was estimated 
as 20% of bears. aged 2-17 . using data from fall seasons during 
1980-1987 (Miller 1988). Although ·higher than· sustainable 
leveds 1 this estimate is clearly an underestimate of actuai · 
harvest rate because females accompanied by cubs or yearlings are 
legally protected. The estimated maximum sustainable harvest 
rate using the deterministic model was estimated to be much less: 
8%"df the population· older· than 2.0 or· (5.8% of the females older 
than ,,2. O) (Miller 1988 and 1990a). 'Differences between reported 

~: :;< . 

.-:; ~· 
 , 78 

;, .... ,. 



·

; I 

kill density and the estimated 1987 sustainable kill density is 
illustrated in Fig. 2. 

Another estimate of minimum harvest rate was obtained from 
hunter returns of bears marked in the remote portion of GMU 13 
where the 1985 density estimate was obtained. Between 1980 and 
198.6 an annual average of 8. 9% of marked bears were shot and 
reported by hunters (range = 3% in 1982 to 15% in 1986) (Miller 
1987, in press[a]). Since the minimum harvest rate estimate 
exceeded the maximum sustainable harvest rate presented above 
even in the remote portion of the unit where most marked bears 
occurred (Miller 1987), there can be little doubt that kill rates 
were much higher than sustainable levels in more accessible areas 
such as along the Denali Highway. Harvest rate estimated in this 
way is a minimum estimate because marks are not discovered on all 
bears reported by hunters, wounding losses, and ' natural 
mortalities. Only half of all the bears marked in earlier 
studies during 1978 and 1979 have been reported taken by hunters, 
all were taken prior to 1986 (Miller 1987, in press[a]). 

. Harvest Composition Analysis. Trend in bear populations is 
difficult to detect from sex and age composition of harvest data 
and changes in harvest composition may lag far behind changes in 
population status (Harris 1984, Harris and Metzgar 1987a and 
1987b, Miller and Miller 1988, Miller 1990). However,· because 
males tend to be more vulnerable to hunters than females (Bunnell 
and Tait 1980, 1981), increasing harvest rate is typically 
correlated with higher proportions of females in the harvest 
(Fraser et al. 1982, Kolenosky 1986, Harris and Metzgar 1987a). 
During 1970-1980 females constituted 43. 4% of harvests (annual 
average = 42%) compared to 51.2% during 1983-1988 (annual average 

· = 51%). During these periods females constituted an even higher 
proportion of the harvest of adult bears (older than 5). During 
1983-1988, 61.1 percent of all adults harvested were females 
(annual average = 61%) compared to 49% during 1970-1980 (annual 
average =49%) (ADF&G unpublished data). · 

Population Composition. Composition of bear populations may 
change in response to heavy hunting pressure, typically sex ratio 
become biased in favor of females, age of males declines (Jonkel 
and Cowan 1971, Beecham 1980, Kolenosky 1986, Reynolds and 
Hechtel 1988), and age of females may increase slightly (Harris 
1984). The male:female ratio in the population for bears older 
than 5.0 was estimated from the number of bears present at least 
once in the search area during each of the 3 density estimates 
described above. In 1979, 1985, and 1987 study areas, number of 
males per 100 females was, respectively, 113, 77, and 38 (Miller 
1988). Because males move greater distances this estimation 
procedure will cause a bias in favor of males. This bias was 
more extreme during the 1979 estimate because density estimation 
efforts continued for a longer period. 

Mean age of males in the population during these 3 density 
estimates also was also consistent with a hypothesis of 
increasing exploitation. In CA 3, mean age of males (> 2. o 
years-old) was younger in 1987 (x - = 4.3, n = 8) than in 1979 
(x - = 6.4, n = 19). 'c.t test, P = 0.12). The mean age of males 
iri. 1987 was also younger than in the more remote area studied in 
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1985 (x - = 9.7, n = 14) Ct test,~= 0.01). Mean age of females 
was not significantly different in CA 3 in 1979 (x - = 7.0 [Il = 
15]) than in 1~87 (x - = 10.0 [n' = 10]) or in, t~e remote area 
(x - = 10.2 [Il = 17]) ft test, £. > 0.19) ~ Although these age 
differences are not statistically significant for· females, they 
are in>the direction that would be expected if subadult'females 
were being heavily harvested leaving few to enter the adult age 
classes where they are periodically protected from hunters by 
virtue ;of having litters. This is what we susp~ct is happening~ 
the age of adult females.in the population is gradually getting 
older in response to heavy harvests of subadult females. . 

Even though the population composition changed· 'to 
predominantly female, there was no evidence suggesting an 
increase in surV"ivoi:;-ship of cubs of radio-marked· females (Miller 
1988). Increased cub survivorship when ma.les have been depleted 
has been suggested as· a density-dependent compensatory mechanism 
which could partially counteract effects of heavy hunting 
(McCullough 1981, Young and Ruff 1982, Stringham 1983) but should 
not be counted on to do so (Ruff 1982, · Miller in press [b]) . 
Using· the technique of Pollock et al. (1989), ·annual cub 
mortality rate between emergence from natal dens· to emergence 
from their next den was o. 31, through July it was O. 26 . (Miller in 
press ('a]) . No trend in cub survivorship· rates· over .the period 
of bear density redq.ction was observed (Miller 1988, in press 
[b]) • ' ' 

Subjective Impressions. Although little confidence. can be 
placed on .subjective· impressions indicating changes in bear 
density, 2 biologists (the senior author and area. management 
biologist R. Tobey) and one hunting guide and pilot (A. Lee)' who 
participated in both the 1979 ·and 1987 bear density estimates 
felt that bears wer.e much less abundant ·in 1987. ·Two hunting 
guides ~ith a long history .in the region which includes CA 3 also 
reported significaht declihes in bear density and'an increase in 
hunting effort (R. Halford and D. Gratias, pers. comun.). 

· Habitat Changes. Although difficult to quantify, trends in 
human use of brown bear .·habitat over the last 2 · decades ·have 
probably resulted in increased avoidance reactions by bears t:fuat 
have contributed to reductions in bear density in GMU. 13. . Land 
disposal programs by the State of Alaska have encouraged cabin 
building and human presence in formerly remote areas. · New placer 
gold mines, some heavily capitalized, have been developed 
including one in CA 3 that seasonally employed up to 150 people 
on site. ·The increased use of all-terrain vehicles has also 
resulted in greatly improved access and use of formerly isolated 
areas. 

summary .of Historic and Current Trends in Bear.Populations. 
Alt;:l~ough direct evidence is lacking, bear populations were 
probably significantly reduced, in GMU 13 and elsewhere in Alaska 
during the 1950's as a. ·result of wolf poisoning programs 
undertak.en by the federal government prior to Alaskan statehood. 
Sy.p~equently bear populations ·'appeared to recover gradually 
following cessation of predator poisdning programs, ligh't hunting 
pressure, and conservative hunting regulations. Hunting pressure 
increased in the 197 o1 s · slowing the rate of bear population 
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growth and, perhaps, starting a decline in bear numbers in 
accessible areas such as along the Denali Highway. Construction 
of the Trans-Alaskan Oil pipeline across the eastern portion of 
GMU · 13 during the mid 1970 's probably contributed to increased 
hunting. Liberalized bear hunting regulations implemented during 
1980.;.1982 caused bear populations to decline throughout the unit 
except, in western portions which are difficult to hunt. Most of 
the· increase . in harvest originated in remote areas · that were 
lightly hunted prior to the 1980. Current harvests are at about 
the same leyel· as during the late • 1970's but, because the 
population base is small.er, probably still exceeds sustainable 
harvest· 1evels. Although bag limits in GMU 13 have returned to 
lev'els of 1961-1982, seasons remain much more liberal than prior 
to 1980 (Table 1). During the 1980's, brown bear hunting effort 
has doubtless increased and hunter technology (use of airplanes 
and all-terrain vehicles) has · improved.. Regardless of these 
trends, there remains significant local opposition to adoption of 
more conservative regulations. There is support for efforts to 
encourage· additional brown bear harvests in GMU 13 by returning 
to a !/year bag limit and elimination of the $25 tag .fee for 
resident brown bear hunters. 
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Appendix B. · Siml,llated fall moose calf:cow ratios following 
reduced spring mortality of moose neonates. 

~O: 	 Warren Ballard 
Rese.arch Biologist 
Div. Wildlife Conservation 
Anchorage 

FJt()M: 	 Sterling Miller 
Game 8iologis.t 
Div. Wildlife conservation 
Anchorage 

DATE: 	 Jan~ 22, 1989 (revised· 
in 1990) 

TELEPHONE HO: 267-2203 

SUBJBCT~·simulated impacts of 
reduced bear predation on fall 
moose calf:cow ratios-- · 
Revisited 

This memo pr~sents simulation results j;llustrating wheth~r mepse 
calf:cow ratios ·in fall' composition counts would increase if 
spring calf survival .increased due to decreased· bear· densi"ties. 
This analysis was done to evaluate whether the aJ:;>sence of 
increased moose calf:cow ratios in GMU 13 indicates a faiiure of 
the bear redu.ction progr(lm to increas.e moose calf survivor§:Jlip. 
THE HYPOTHESIS . 
Ai;· we discussed on the phone, qne hypothesis is that inc:reasiJ1g 
calf survivorship would not be ~eflected in increasing calf:cow 
ratios. This could. occur because increased calf survivor~hip 
would result in more subadult cows which have lower productivity 
than ad:ult cows. · Since subadult cows cannot be distinguished 
from adult cows in composition flights, increasec;l calf 
survivorship might not be reflected in increased calf;cow ratios.~ 
The simulations· described below· indicate that fall compositio:ns 
counts should result in higher calf:cow' ratios when moose 6a:if 
·survival is increasing.• · · · ·· · · · 

THE MODEL 
I made 2 modifications of my LOTUS population medel to lo.o]{ at 
this question: 

A. In the first set of simulations, spring calf 
survivorship increased during each simulation yeqr by.=!%. :i; 
believe these simulations most accurately reflect the 
situation where bears are being progres.sively red~ceq :Qy 
heavy hunting. These simulations produced the set of curv~s 
illustrated in Figure 1. The top line of Figure i 
illustrates the case where yearlings are classif,ied as 
subadult!3 ~with productivity ·of 0.1 calves/cow) and all 
other age c.laS?ses are classified as aqq.lts (w~th 
productivity of 1.2). In additional simulations., the age at: 
which cows became fully adult was successively inc:rease,d by 
one year to proauce the family of curves illustrated in Fig. 
1. In the bottom curve illustrated, cows didn't beqome 
adult until age a, all younger cows had productivity of 0.1. 
B. In the second set of simulations', spring calf 
survivorship was increased in simulation year 1. Quring 
subsequent si~ulation years, calf survival remained at that 
heightened level. This model illustrates what would happen 
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if there was an abrupt change in bear predation resulting 
from a sudden decline in bear abundance and predation on 
calves. Such a decline might have resulted from our bear 
transplant experiment in 1979 if all transplanted bears did 
not return or were not replaced by immigration. For these 
simulations :t established a ·stable population with spring 
calf survivorship set at 0.3 (flat line on the bottom of 
Fig. 2). The family of curves illustrated in Fig. 2 
resulted from changing spring calf survivorship in 
simulation year 1 from this value to 0.4, 0.5, 0.6, 0.7, and 
0.8. 

RESULTS FROM CONTINUOUSLY INCREASING CALF SURVIVAL 
A continuous increase in calf:cow ratios results when spring calf 
survivorship increases by a constant percentage each year (Fig. 
1). Delaying the age of female maturity results in a decline in 
calf: cow . ratios during simulation year 1 followed by a 
progressive increase during subsequent years (Fig. 1). I 
conclude that moose calf cow ratios should increase where there 
moo·se calf survival is increasing continuously because of 
declining predator densities. Under conditions modeled, where 
such increases are not observed it is reasonable to conclude that 
moose calf survival ·has not increased. . 

RESULTS FROM A ONE TIME CHANGE IN MOOSE CALF SURVIVAL 
Calf cow ratios increase dramatically during the first year calf 
survivorship is increased (Fig. 2). During subsequent years of 
elevation calf surv.ival at this same elevated level, calf: cow 
ratios decline for a. few years. This decline results from the 
increased number of subadult cows · as suggested. in the above 
hypothesis. However, the more significant result of these 
simulations is that in spite of this . decline from peak levels 
obtained in simulation year 1, calf:cow ratios remain 
significantly higher than under initial conditions. With higher 
and brit stable calf suriival you should get higher calf:cow 
ratios·. Also, there is a direct relationship between stabilized 
calf:cow ratios and spring calf survivorship. The higher the 
spring.calf survivorship, the higher the calf:cow ratios. 

Based on these simulations I conclude that increased survival of 
moose calves resulting from decreased abundance of bears should 
result in increased calf:cow ratios. Of course, this increase 
would not occur if calves saved from bears were lost to other 
predators or natural mortality. 
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APPENDIX 'C 

MEMO~NDuM ·. STATE ·oF :ALASKA 
DEPARTMENT fo'.F t:lSH AND ·cAM:E 

TO: Bob Tob'ey 
Area B:tol.oqist 

wildlife conservation 

Glennall¢n 


THRU: miEPHONE: 2 57.:..;2 i -:ig 

FROM: St¢rlin.g Miller sdmicT: GMO 13 arown . 
Wildlife 'Bioldqi'st 'Bear~: A pre!1..mii1;ary 
Wildlife Conservation. population eS:tlmate 
Anchorage. l?c:>PESTl-31.DOC 

Ba'sed on the stratifi.cation of GMu l3 rou, Warren "and i: did 
on 15 July, I have come up with a bear population . estimate for 
GMU 13 ~ . AS you rec~ll we as-~:dgried $trati;Cicatiqrt fa·ct:~rs. 'to 
portions of the unit based on the l.985 'd.en5ity e~tiliiate in t}1e 
su-Hydro area (Factor "A") or th¢. 1987. density estinlate in· th~ 
upper susitna (factor •1B"). I b~lieve this is a better 'estimate· 
than· could be. obtained .. by Slimpl.e extrapOl'ation Of one densft)' 
value tp the Whole of GMu 13. 

In calcl,llati.n.g the. area witllin each strata I subtracted.· 'out 
the ice field and glaei~rs (wl:;tH:e areas oh the. 1: ~·so; ooo scale 
maps) .. This resulted in eliminatj.on of 6.• 1%. of GMU i3 as non.:.:. 
bear habitat. A moria precise ef;timatt:! o:f bear hai:sit&t ih the 

. unit.could be obtained by 'calculating the area within each strata 
below 5,000 feet elevation. . . 

-· Additional range... for .the ext.rapolateQ. estimat~ pould , be 
obtained by 'Using upper and lower. limit values for ]iich .o:f .,the 

. factors (i.e•.the. 95% .. CI fof. factor A. is 12-15.3 mi /bear and,. 
for factor B, it 1s 25•45 nti /bear). . , 

Ongoing refinement of factor. ij, the 1987 estimate, ·will 
result in ari altered, and slightly inci:'eas'ed, populatieri es:timate 
using.these stratification.factors. . 

· The preliminary GMO 13 brown bear population estim?t~ bas~d: 
on ,this exercise is 1161-129~ bears of all ages .. or 779-867 bears . 
older than 2 (Table 1) • A iarge portion of- this estimate cbmecs 
from 13D where we . hav.e no direct: . data. we d.id this · 
stratification in a hurcy and should.nit lO"ck ours·elves into it. 

encourage Bqb especially to continue to think aboti,t this .method 
of extrapolating from the density estimattas and we)Il redo this 
next time we have ah opportunity. 

Karl Schneider 
_warren Ballard' 
greg Bos 
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Table 1. . Estimated number of brown bears ia GMU, · 13 based on stratified 
extrapolation from · 1985 and 1987 density estimates. Percentages 
indicate amount of area considtfred to : be "bear habitat" (excludes 
snov fields and ghcfers). 

Density estimate (mi2;bear) 
Factor All bears · only bears >2. 0 Basis 

A 13.8. 20.3 1985 Density Estimate 
B 3~ 55 1987 Density Es.timate 

. ·.. P,olygo~ Stratification · Est. number Est. nu'.mber 
Subunit Area{mi ) factor beats (all ages) bears(>2.0 o:nly) 

l3C . 
be 

Total 
2044 

l3B 
13B 
13B 

·13B 
138 

Total 
3987 

· 13E 
13E 
13E 
13E 
13E 

Total 
'6530 

13A 
13A . 
1.JA 


, l3A 

Total 
4528 

130 
130 

Total 
. 5771 

All 13 
22857 

889 
1119 
200.8 

98.2% 

228 
543 
43 

2263 
503 

3580 
89.. 8% 

708 . 
727 

1058 
1030 
29.10 
6433 

98.5% 

750 
1050 
1301 
1344 
444;5 

98.2% 

731 
4270 
sooi 

86.7% 

21467 
93.9% 

(l)A 
(LS)B 

(l.5)B 
· (l)A _ 
(l)A 

(l.l)B 
(L5~2)B 

(l.l)B 
(1.5-2)B 
(0.5-l)A 

(0. 5)A 
(l)A 

(l)A 
(l-1.2)A 
(l.25)B 
(0.5)A 

(l.5)B 
(1-1. 2)A 
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Table 1. Summary of brown bear regulations and harvests 
1961-1990. 

in Alaska's GMU 1'3. 

Calendar Bag Sprin~ Fall Total No. Spring Fall Total 

Year limit season season days kill kill kill 


1961 l/year none 9/1-.9/30 30 0 42 42 
1962 l/year none 9/l-9/30 30 0 32 n 
1963 l/year none 9/1-9/30 30 0 43 43 
1964 l/year none 9/1-9/30 30 0 38 38 
1965 l/year none 9/1-10/15 30 1 47 48 
1966 l/year none 9/1-9/30 30 0 63 63 
1967 l/year none 9/1-9/30 30 0 32 32 
1968 l/4years* none 9/15-10/15 21 0 39 39 
1969 l/4years none 9/20 -10/20 31 0 i7 17 
1970 l/4years none 9/15-10/5 21 0 26 26 
1971 l/4years none 9/1-10/5 35 0 70 70 
1972 l/4years none 9/10-10/10 31 0 48 48 
1973 l/4years none 9/10-10/10 31 0 45 45 
1974 l/4years none 9/1-10/10 40 0 72 72 
1975 l/4years none 9/1-10/10 40 0 80 80 
1976 l/4years none 9/1-10/10 40 0 59 59 
1977 l/4years none 9/1-10/10 40 1 40 41 
1978 l/4years none 9/1-10/10 40 2 62 64 
1979 l/4years none 9/1-10/10 40 0 73 73 
1980 l/4years 5/10-5/25 9/1-10/31 56 15 69 84 
1981 l/4years 5/10-5/25 9/1-10/31 77 . 24 58 82 
1982 l/year* 4/25-5/25 9/1-12/31 153 23 59 82 
1983 l/year 1/1-5/31 9/1-12/31 273 36 81 ll7 
1984 l/year 1/1-5/31 9/1-12/31 273 47 77 124 
1985 l/year 1/1-5/31 9/1-12/31 273 54 91 145 
1986 l/year 1/1-5/31 . 9/1-12/31 273 45 91 136 
1987 l/4years* 1/1-5/31 9/1-12/31 273 46 58 .104 
1988 l/4years 1/1-5/31 9/1-12/31 273 19 48 67 
1989 l/4year 1/1-5/31 9/1-12/31 273 25 52 77 
1990 l/4year 1/1-5/31 9/10-12/31 263 40 

Starting July 1 of year.* 

88 
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