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UTILITY OF SUMMER FIXED-WING AERIAL SURVEYS IN PREDICTING LAMB:EWE
RATIOS OBSERVED ON WINTER RANGE

LYNN R. IRBY, Biology Department, Montana State Universty, Bozaman, MT 53717

Abstract: | investigatad the eficacy of using had-wing aireraft to survey sheep during the summers of 1984
- 1980 in southwestern Mantana. The area surveysd served as summar range for 150-300 sheep which
opccupied al least 3 distinct winter ranges, Observations on 9 summer surveys were used o caloulate
lamib;ewe ratios for individual winter ranges and an overall lamb;ewe ratic, These values were compared
to lamb.ewe ratios developed from winter ground surveys for indhvidual winter ranges and for all wintar
ranges combined. Even with moderately detailed information on summar distribution fram radio telemelry
studies, the information | collectad in summer did not adequately predict sheep numbers or lambiewe ratios
on wintar ranges following the surmmer aenal surveys. Tha funds | spant on these surveys could have been

betier spent on other activities.

Managers of bighom sheep (Oviz canadensis)
papulations tradiionally have relied on lamboewe
ratios ta forecast population trends andfor retative
herd health (Geist 1971). Jorgenson (1882) and
Festa-Bianchet (1082) suggest thal lamb-ews ratios
have lmited predicthee wlility, but this index may be
the only readily altainable value for assessing the
stalus of some herds. In the norhemn Rocky
Mountains, shesp ftend to congregale an
pradictable wintering areas whera the ages and
sexes of sheep can be ascortained relathely easily.
I lower than “nomal® lambewe ratios indicate
potential probdems, most managers would prefer to
know thiz before winler. In areas with low density
sheap hards deparsed over inaccéssible terrain,
options for summear monitorng are  limited to
pariodic ground sampling, helicopter surveys, or
fxed-wing surveys. The fied-wing survey would be
the mosi desirable of these oplions from the
standpoint of manhours and rental costs i viakd
estimates of iIamb production could be made.

| tested the efficecy of using lamb 1o ewe ratios
derived from sheep classified on fxed-wing
summer flights as predictors of winter lambiowe
raties for several herds in the upper Yellowstone
River Valley of Moplana, These herds include
shesp wintenng along the Yellowslone River al
Cinnabar Mountain (CM) and Point of Racks (PR)
and small bands wintering at high (2000-3000 m)
slevatons in the Gallatin Range above an aroa
known as the Tom Miner Basin (TM), Thess winter
ranges ane used by shaep which summer over an
area of approximately 400 km®  The total

al

population wihin this ama differed from
approxdmately 150-300 indhiduals during 1984-50.
The tesks involved varants of the null kypothesss of
“no reiationship between summer and wintes
lamboewe raios” for bands associalod with specific
winter ranges and for all winter ranges combined.

Funding for Mighls was provided by the Boone
and Crockett Club and the Montana Department of
Fesh, Wiidife, and Parks. Ground sunsay dala ware
oallecied by @ number of people including: K. All 5
Geymer, T. Lemke, J. Swenson, and the
paricipants in the annual inferagency sheep count.
Thank you.

METHODS

Summer movement patterns for ewe bands in
the upper Yallowstone ares were dentified using
radio telematry in 1978-84 (Keating 1982, Irty ot al
1986), From 1984 - 1980, 9 summer flights wana
made in July or Augusi lo classify shoeep n
summarning areas idenfified wia radio telemetry.
One flight per summer was scheduled for 5 of the
years and 2 fights per year were made in 1985 and
1888, During sach flight, a Piper Supercub was
flown af the lowest eélevabons parmited by wind
condtions on the day of the fight. The pilot and the
obsaver atlempled to classify all sheep sighted
(lambs, ewes, males with less than 3M-curl homns,
males with *3M4-curl horms). Sheep thalt were
ientified as females and lambs wers used io
calculale lambewe ratios.



Lambowe ratios for summer areas used by
sheep from specific winter ranges were companed
to lambowe ratios oblained the following winter
using paired t-lests (Hono difference between
summer and winter lambewe ratios for specific
herds and for all herds in the area) and regression
analysis (H,: no predictive relationship batween
lambewe rafios absensed in summar and thossa
obsarved in winler for specific hards and for all
herds). A 2-factor regression anakysis [(wintar
lambiowe ralics = mean + summer range
lamboawe matio affect + the alfed of summear
sample size [indexed as the minimum numbeas of
individual ewes obaarved in summer divided by the
minimurm number of indvidual ewes observed in
winter multipted by 100] + emor) was used fo
delerming il predictabslity was influenced by the
sample size used (o calculate summer lamboewe
ralios, Summer ralios frequently were based on
amaller sample sires than thoss ablainad in winter
bacause of the dispersed distribution of sheep n
summes. All stalstical tests were run on MSUSTAT
(Lured 19639),

High variability associaled with ratios calculated
from small samples can abscure gonaral trands;
therefore, | placed lambiewe ratios in general
producinvity classes [ 0-30% = poor production; 30-
S0% fair production; »50% = good production) and
comparad summisr and winter classifications.

RESULTS

Mine fights yielded total counts of 31-127 shosp
(Table 1). These values inclieded 25-88% of the
lotal number ol ewes on which overall winter
lamboewe ratos were based. The pamed fghts in
1885 and 1889 were used to develop a combined
"best” esimate (ncluding groups missed in one
Tigght bul s&an in the other) for tests (Fig. 1).

Faired {-tesis (using the single "best” estimates
for 1885 and 1983) ndicated thal lamboewe ratios
i surmmer tended 1o e higher than i winber, bul
no differances were significant at P < 0.05 (CM: 1=
178, P=013 TM t=2.18, P = 0.10; PR: 1= 0.48,
P =064 Overall: 1 =184 P=010),

The valuge of summer lamboawe mbos m
predicting wanter Iamb:ewe ratios was low for CM
(R"=0.00. F = 0.55), TM (R* = 0.01, P = 0.85), PR
{R* =018, P = 0.37). and overall (R = 028, P =
0.22). Adjusting the regresshon for the number of
awes il were used to calculate summear lamb fo
ewe ralios via a 2-factor regression did not improve
the predictive values of modets (R range = 0.14 to
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0.38; P range = 0.38 to 0.80). There was also no
predictive refationship between total number of
sheep sighted on summer aeral surveys and the
minimum population estimates based on ground
obzarvations the following winler (R* range = 0,03
to 0.15; P range = 0.37 1o D.73).

Whaen production based on lambiowe ralios
was arbiraly classiied as poor, medium, or good,
summaer  classifications  agreed  with  winter
classifications in 3 of & years for the CM herd, 1 of
5 vears for the TM herd, 4 of 7 years for the PR
hard, and 4 of 7 years for all herds combined.

DISCUSSION

Low inlensty aeral surveys during mid summer
using fived-wing aircraft did not prove to be an
accurate means of predicting lambiéwa ratios
during the fallowing winter far bighorm herds in the
upper Yellowstone River valley. The (ailure
presumably was due to inadequate sample sizes,
Sheep on summer ranges in thes area ane wedaly
disparsed al low densies and do nol hasitate o
s fimibstred habdtat types. Whan thase Iciors ans
combined wilth high winds that preclude low
elevation searches in many aneas, results tend fo
be poor. Knowledge on distribution of sheep
gained from radio telemetry studies helped identify
search areas but did not insure consistont sighting
of sheep.

Biological uses of the data collected during
surnmer aeral sureys during 1984-90 were limiled
The data suggest that poor recruitment in bigham
herds in the upper Yellowsions area was nol dus 1o
farmb mortality In lale summor or cary aulumn.
Winter lambxews ratios tended to be lower than mid
summer ralies, bl differences wene inconsaslend
and oo small to explain the low proportien of adult
ewes that brought lambs to wintor ranges.

Lamb’ews raos on winter ranges in the study
area during the 1870's were generally high (Koating
1962) mdicating that these sheep ranges were
capable of sustaining higher productivity  Several
factors that were prevalent in the upper Yellowsions
area during the 1980°% have been reporied in the
Merature (Woodgerd 18684, Stellox 1876, Lawson
and Johnsan 1982, Festa-Bianchel 1988, Dunbar
1892) as owplanations for a paftern of low
lamb:ewe ratios by mid summer. Duning the
1880, the age stuciure of females became
progressively. skewed owards old ewes; drought,
fires, and high elk (Cenvus elaphus) numbers could
have contributed to nutritional stress: biood and
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Figure 1. Summaer and winter lamb to ewe ratios for Cinnabar Mountain, Tom Miner Basin, Point of Rocks,
and all hards combined, 1984 - 1890,



Table 1. Summaer and winter counts used to develop lamb:ewe (L:E) ratios,

Summer

Sunvey Date Ewe Lamb  Total LiEE Ewie Lamb  Todal LE

Cinnabar Mountain (Cii)
10 July B4 T i 13 57T 40 a Fii 20
18 July 85 T 1] 15 o 44 18 83 41
18 August 85 B 4 b | &7 i44 18 83 41
21 July BE b | B 38 26 A6 15 & 33
28 July 87 23 d 27 17 47 1] a0 18
19 July &8 7E 10 32 45 a4 17 a9 39
2 July &8 i | 47 13
27 July 88 30 i a7 13
15 duly 90 16 3 a0 18 34 ] B0 2]

Tom Miner (TM)
10 July &4 3 3 1@ 100 &1 5 47 24
18 Jduly 14 7 258 50 75 T 54 27
18 August 85 ] i 7T 1] 28 Fi 54 27
21 July 86 a5 T 57 20 28 6 45 21
28 July 87 4] 3 12 60 ar 18 649 a5
19 July B8 Z3 13 35 58 9 £ 15 22
26 July 88 L] 1] 15 1]
27 July 88 21 2 35 id
15 July 80 i1 T 21 G4

Point of Rocks (PR)
10 July B4 3 3 14 el 10 B 27 BO
18 July BS 0 o 36 15 5 30 Kk
18 August B85 22 10 i 4% 15 5 30 33
21 July BE 11 & 27 &5 14 & 32 43
28 July 87 12 a & Fi 3 £ 12 iTH
19 July BB 18 1 19 ] 4 3 13 75
26 July 89 10 4] 16 i) B i) 18 0
27 July BB 2 1 g 1] g 1] 18 Q
15 July 80 23 8 31 35 1 a &2

TOTAL
10 Juily B4 15 10 a7 B7 rd | 21 145 k! i
19 July 85 A T 4 13 A5 30 167 a5
18 August B5 28 14 g2 &0 a5 30 167 s
21 July B8 Tr 21 127 27 Ba 27 170 k§ |
28 Juty &7 410 16 &1 410 ar 28 161 33
18 July 88 63 24 a7 38 57 22 m7 39
26 July B8 16 ] M [¥] a8 4 G5 10
27 July 89 3 3 43 13 38 4 85 0
15 July 80 50 18 74 36 45 B B2 11




fecal samples indicated chronio disease and
parasite infections in the population (Worley, D,
Montana Department of Fish, Wildlife, and Parks,
pers. comm.) and falling prices for coyole (Canfs
lfatrans) pelts and reskricions on lion (Felis
concolar) hunting could have resulled in increased
predation. The fed-wing sunveys provided no
insight info which, I any, of these factars were
important,

In surnmiary, unless you are flying for the thrill of
low level mountain flying, save your money, Fixed-
wing aircraft were not an effective means of
sampling dspedsed sheep populabons in soulhwest
Montana during summar, avan when we had much
more detailed information on summer distribution
than s availlable for most sheep hends
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