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ARSTRACT

Dall shaep (Ovis dalli dalli) population estimates made in suemor 1987
indfcated a Toss of 2IT amona collared ewes 74 the eastern Alaska
Range, Reports of similar overwintor losses came from adjacent
mountain ranges. Severe Winter weather was presumed to be the cause of
this heavy mortality. Analysis of age data for ewes missing from the
marked sample population showed that 77% of the missina (presumed dead)
ewits were O years of aAge or Older. Mortality in age classes vaumger
than 9 years was 8%. The high percentage population Toss was probably
due to wnusually high survival of 12-year-old ewes during the previous
winter (1980-81) which was quite mild. This cohart, then aged 13
years, died along with other old-age ewes in 1981-R2. #ge distribution
and mortality data of collared ewes are presented. Caution should be
exercised 1n genaratinmg mortality curves for ewes.

INTRODUCTION

It 15 the purpose of this panper to report on ewe mortality data which
has been collected as part of a long-term study of Dall sheep ecoloqy
in the pastorn Alaska Range (Waimer and Watsonm 15982). It is prompted
by a die-off of marked ewes after winter 1981-82.

In June 1982 observations at the Sheep Creek mineral lick revealed a
large proportfon (21%) of the marked ewes (which constitute about 100
of the ewe population) did not return to the miperal 1ick. As ewes are
virtually certain to appear at the lick, iF they are alive (Heimer
1973), missing ewes were presumed dead. A Toss of this magnitude 1s
highly unusual in the eastern Alaska Range, and was cause for concern.
Khen reports of similar losses were received from local residents in
tha northern Wrangell Mountaine, the Tanana/Yukon Uplands, and Sheep
Mountain, Kluane Park, Yukon, corrective management actions were taken,
In the study area near Tok, Alaska, the owe hunt waz closed by
emergency order. This closure may, in retrospect, appear mare cosmetic
or philosophical then necassary.
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METHODS

Ewes were marked with visual collars at the Sheep Creek mfneral T1ick in
the eastern Alaska Range during June 1977-=1973. Trapping and marking
technigues used were described by Heimer et al1. (1980). In subsequent
years, the mineral Tick was monitored for collared ewes during June,
the month in which 19ck use 15 most 11kely to occur (Heimer 1973). In
1977, 1978, and 1979, the lick was observed incidental to trapping
operations from 0400 hrs to 2000 hrs daily from the second week in June
through the first week in July., In 1980 the mineral Vick was ohserved
from 12-14 June and 19-28 June. Observations were made from 0400
through 2000 hrs on those dates. In 1981, 1982, and 1983, the 11¢Kk was
obzerved continuously from 2A May through 30 June. Obzervations were
conducted Trom D300 to 2000 hrs.

Collared ewes not returning to the lick were presumed dead in the year
they first fafled to réturn (Heimer 1973). Each year's "deaths” were
checked by noting i the missing individual was seen in the followin
{Ean They were then either "confirmed as dead" or re-entered as stil
iving 1n the population, Some deaths were confirmed through hunter
k1112 and the dizscovery of dead ewes.

The 1ist of "confirmed" dead c¢ollared ewes for each yvear was divided
into 2 age groups: those less than 9 years of age at death and those
With ages greater than or equal to 9 years at death. Hunter killed
ewes were deleted from both groups. Annual percent natural mortalfty
in each age group was derived by dividing the number dead by the total
number 1iving at the end of mineral 1ick observations.

RESULTS

In June 19A2, 14 of a possible 62 marked cwes fafled to retun to the
mineral lick. One of these ewes was Séén in 1983 5o the confirmed
overall mortality was 13/67 (213} of the marked population. OF the 62
total collars fn the population, 13 were % years of age or older. Ten
of these 13 owes died. Thase 10 ewes were 778 of the total year's
mortality of 13 ewes. This compares with an annual 5% mortality
averaged over the previous 3 years For éweds 9 years old or older.
Mortality during the difficult wintor was 15.4 times that of earlier
years Tor ewes of this age group.

Among ewes loss than 9 years of age, mortality documented for winter
1981-82 was 3/49 or 6% (Table 1). This 1s fdentical to the average for
the precesding 2 years. Sample sizes among each cohort of marked ewes

and the mortality percentages by age class are given in Table 2.



o .

Table 1. Collared ewe mortality due to natural causes and hunter k111 by

age group.
Hurta11t¥
verad
Total collars natural % Overall
Year of ssfble by hunters martality martal i
observation <Syrz  Oyrs  «<Fyrs >Wyre “Hyrs *Oyre <Oyrs >Oyrs
1979 24 a 2 B
22 Z o H 2 0 9 b
1560 72 1 " i
65 7 1 0 T (4 8.5 a*
1981 7l 1 9 o*
G4 11 1 o B8 1 d. 54  d
1982 62 0 13 2l
49 13 i 0 3 10 [ 17
1983 45 0 11=e P d
a5 9 0 0 B k| 21 k7

* Mortality averaged aver 1979-B0 and 1980-81: mineral 11ck observations
not continuous im 1980.

** Hortality for each year is affirmed the following year. These
mortalities to be reaffirmed in 1984.

Table 2. Cohort sample sizes and percent mortality by age class among
collared ewes by year.

Age In years

Yoar 1 i 3 L] -1 B 7 H ] w Il 1z 13 14
1977 a 0 B Q o 0 ] 1] V] ] 1] 0 0 1]
1978 a 7] 3 q 1 0 3 1] i) i i i} 0 1]
979 T 13 ] L: I 11 7 4 4 i | s i} 1 1]
1980 1] R B ¥ 15 T q L] 1 3 Z 0 1
1981 1] f] T 13 | 9 15 T 4 -] 1 3 2 i)
1382 1] 0 0 713 8 9 15 7 4 4 1 | 2
1983 1] o (1] o I3 13 B g 15 7 4 (4 1 3
Total T 26 37 4 B8 52 46 39 31 21 Ia 10 7 &
Total

mortality 1 3 1 1 3 g 3 b b 1 £ 1 d -
Fercant

mortality 14 8 | ) 5 4 T 13 16 5 14 10 43 -
Percent

gurvifval B 92 07 98 o5 95 93 87 B4 O5 BF 90 By -
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DISCUSSTON

The notable result of comparisons in mortality between the I age groups
is the magnitude of percent mortality among ewes 9 years old or older
during the 1981-82 winter. We realize that sample sizes are small, but
we suspect the 15.4-fold increase in mortality recorded among older
ewes that winter was caused by decreased ability to survive unusually
sevore weather.

Weather data from stations on either side of the study area (Northway
100 km east and Delta Junction about 100 km west) show winter 1981-82
was one with greater than avecrage snowfall, and Tower than average
temperatures during February and March (National Oceanic and
Atmospheric MAdministration 1982). These data indicate those months
were more soevere than narmal.

The low average mortality for ewes in the age classes above 9 years
before 18R1-B2 {s probably fndicative of unusually mild conditions
during the years fron 1979 to the difficult winter of 1981-82. During
these years, mortality among all age classes of ewes was Tow, and the
population increased. This increase was due to qood production and
recruit=ent [Heimer and Watsom 1982), a function of mild winters as
well as very 1imited mortalfity in older epwe cohorts, Hence, the
difficult winter of 1981-82 resulted in a percentage loss that was most
impressive among the marked ewes, but which had minimal actual fimpact
on the population. Ewes which were lost were, for the most part, near
the and of natural 1ife expectancy.

We support the conservative manmagement actions taken in this case, and
always recommend conservatism when there are questions about correct
procedures. 5till, our experience shows the possihle consequences of
applying population mortality Figures across ages classes when thay
are, in fact, specific to a given {dentifiable cohort or aroup of
cahorts.

The age-specific mortality rates fn Table 2 appear to findicate an
increase in ewe mortality ot about age 8. This survivorship pattern
(Fig. 1) 15 similar to that reported for bighorn ewes by Bradiey and
Raker (1957), and similar to that found in Dall rams in the Alaska
Range by Murie (1944). It is more difficult to rationalize a sudden
increase in ewe mortality than in ram mortality since ewe behavior
cshows na documented changes at this age. 0f course, ram behavior
changes markedly with attainment of Class IV status at 3 years of age
[Geist 1971). Still, the apparent increasa in ewe mortality represents
only a doubling of the mortality rate compared with ewes of the youna
age  group, Further data will be required to clarify the overall
picture.
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Fig. 1. Observed survival of marked Dall ewes from Sheep Creek,

eastern Alatka Range expressed per 1,000 ewes born.



The high mortality between ages 1 and 2 93 also worthy of note. It is
clearly different than the other measured mortalities for ewes less
than 7 years old, and we attribute 1t to the very small samnle size Tor
that cohort (n = 7).

We also note the observed mortality pattern would be greatly different
if winter 1881-82 were not included in the data set. Had we omitted
this difficult winter from the data set, calculations would have
fndicated wery 1ittle effect of advancing age on ewe survival until
incredibly old ages were reached. Simmons et al. (1984} reported a
mortality pattern different from the one which appears to be developing
here, and those cited above. The methods applied fn Simmons et al.
(1984) were quite different than those used in this study. We believe
our work highlights the dynamic nature of Dall ewe mortality. When
attempting to characterize a general phenomenon rather than reporting
on & time-specific event, 1t is desirable to work over the longest
practical time span.
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