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Abstract: Varahility i fifetsime reprodisctive success was mvestigated m twe marked populations of bighomn sheep (Cha
camnderais) s Albria mﬂmﬂmwrmﬁmuuhlimﬂiﬁ In bodls populstions we
foumd that swerage Bifiteme reprochctive macoess docreased aned nbcrindividus] vanahilsiy incrensed as reproduciive sucoes
was messured forther from Lumb berih. Almost all ewes prodoced a lamb every year, buil individuals sppeared to differ in
thear ability 1o raisc lambs o weaning and io | year of sge. Ohar resulis muggesi that bamboowe ratics soon ofler parturiiion
mre-of limiited wse in predicting population trends. When possible, couniing yearfings is more asefil than counting lambs

The number of alfspring produced by individusla
over their Lifistine represents probably the closest mes-
sure of fitncss thai can be obtained [or wikd animals,
and iz therelore of great theoretical inberest (Oring ot al
19491, Pembertion et al. 1992, Albens and Alpmsann
1995, Wauters and Dhandr 1993), even thaugh repro-
ductive success and fiiness are not equivalent (MoGmw
and Coswell 1996), For waldlife managemeni and
conservation it is usefll o know bow individuals vary
in their reproductive capacity because average repro-
ductive success and individual variability in reproduc-
kive success have o direct effect on population dynam-
ics, extinction probability apd harvesting potentinl of
wwildlifi (Cluiten-Brock 198E).

The study of individual lifetime reprodictive
sisocess in farge mammals such as bighorn shecp (Ows
canadersix) roquires the availability of marked individ-
sals and accessible study sitea whese marked sbecp can
be meadily found and their reprodsctive staie acsessed
accaraiehy, Inaddibon, grven that some bighom owes
can live more than 15 years (Forgenson ef al. 1997), the
docamentation of lifetime reproductive SuCosss requins
a long=iemm personal and financial commitment io o
resgarch program.
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MATERIALS AND METHODS

Ohar srudy aress and methods 10 capruse, mark
and moniior sheep have already  been described (Fesin-
Biznchet 1926, Jorgenzon ot al, 1993, Festa-Bianchet
ctal. 1953, We collecied dua from two marked popo-
lations tn Alberta, Fam Mountain (das from 1975 jo
1994} and Sheep Kiver (data from 1981 to 1994). We
calculaied lifetime reproduciive success for individuaally
marked ewes thot were mondcowed from 2 years of age
onward W limited aar to coharts whese
members hod cither all died or were older than 10 years
by 1994, We cxcluded cwes thai had boen ariaficaally
remoryved, collecied, or shod by hanters. At Sheep
Rives, foe cach ewe we meadared (he number af lambs
produced, weaned, and that servived o | vear ol age.
Ad Ram Mountain we only measured the member of
lnmibs produced and weaned, because in the earlier
vears of the study we did not have informaticon on sur-
vival to 1 vear for all lambs produced by individual
ewed, Some lambs were nol marked by e end of the
ficld peagon in carly Ociober, others were markes] bt
i mother was mol identified. and a few loal their tags

OVETWIRLET,
RESULTS

Bocaiss the Sheep River study staried Lxier than
the Ram Mountam study, the average ago at death of
ewes in that population was less (Table 1) than 1.¢
Ram Mountain ewes. Conscquently, the sample for



Ram Mountain incliedes many odd cwes thal had a
higher lifetime roproductive success than most Sheep
River ewes, These dilferences, however, do nol neees-
sarily reflect differences in reproductive performance in
ihe two populiationg.

As the measure of reproductive success thal was
uzed io compane individusl swes moved finher from
birth, vanability in reproductive sucocss increased in
both study populations, The coelficient of variation
ingreased markedly ot Sheep River, but only slighdy n
Fam Mouniain (Table |; Figs. 1 and 2),
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Figure 1, Lifetime reproductve auccess of female bighom
shesp ot Ram Mouniain, Alberta, o) number of lambs
produced. b) numbear of lambs prodisced e sundesd 1o
weaning (Golober).

MSCUSSION

In our study ereas, it is mez fora ewe 3 years of
age or older not 1o produce A lamb in & given vear
(Festa-Bianchet 19884, Jorgenscn &l al. 1993}, there-
fore it is not surprising that varisbility in famb prodisc-
ton was less than vanabality in the number of lambs
weancd or that survived to ons year. At Bam Moun-
tadn, same adull cwes did nat prodisses lumba at high
popidation density (unpublished data), b those were
mewstly from coborts bom afler 1985 and not mclisded
in this analysic.
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Figure 2. Lifiptimn ieproguctve suscess of femals bighsm
sheep of Shoap Raver, Albaria. a) number of lambs pro-
dused. b) Aumber of lambs producod that suhieid 1o
wianing (Octobar). &) number of lambs produced thal
suvreid 1o ehe year of oge



An increase in variance in individual reprodoc-
tive succcss a8 thal succsss is meagared farther from
birth b5 10 be expected even il offspring mortality is
random with respect to matemal characteristics (Ca-
bana and Kramer 1591}, therefore a funther analysis is
nocessary o wdentify faciors that may aflec] the ability
of individual ewes 1o ensure survival of their lambs,
The important implication of our results for bighom
sheep mamagement is that the uscfilness of lambowe
radscd or of lamb counts in prédiching population tremds
is limited, as we have previousty suggested (Festas
Bimnchet | 992, Jorgenson 1992), Once lumbs survive
to one year of age they are independent of their mother,
exoept in e cases of very high population density
(Festa-Bianchet 1591, L'Heuroux ct al. 15595), Thene=
firg, the taimber of lambs surviving 1o one year is
probably & better measure of iedividual reprodoctive
success than the number of tambs produced, and cownts
of yearling shoep will provide managers with a better
iddea aff fuhire populaticn trends than counts of lambs,
Oibwiously, vearing sheep are meoe difficuln o identily
than lambe, especially during helicopter surveys. Our
resulis suggest that in some caies, ground surveys may
b better than asrial survevs of shesp populations.
From the ground, trained observers could sdentify most
vearling sheep. In addition, the naks bo personne]
imvolved im the servey will be decreased (Heimer
1%M),

Az the measure of individual reproductive suc-
cech changed lroam the pumbser of lambs . peoduced to
the number of lambs weaned over the lifsume, the
coefficient of variation increased substantially mose i
the Sheep River popalation than in the Ram Mountain
population (Table 1), hkely reflecting the differences in
timing of lamb mortality in the fwo study areas. Mor-
tality before weaning tends 1o be greater ot Sheep River

Table 1. Lifetime reproductive success and age al
daatt far marked biyharn shoop awas in e papa-
lations in Alberta.

Brarage ED Cv
Sheap Fver (N = AT swes)

Lamibs bom 23 343 65.40
Lambs waaned 345 290 B4
Lambs surviving bo 1 year 172 1.88 BE5T
Al a1 death 745 362 46 64
Ram Mourntan (M =70 eses)

Lambs bom T.09 389 54 E3
Lambs waaned 454 313 feL3
Age at death .04 4 4289

than ot Rom Mountain, possibly because of mourring
problems wath pneumonia in the Sheep River popula-
on (Fesw-Biancher 1988b), We suspoct that indived-
ual variability in lifetime reproductive success &t Ram
Mountain would have greatly increased had we boen
able o measws s number of lambs produced by cach
ewe thal survived 1o ane year of age.
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