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Abstract: Helicopiar surveys are used commonly 1o provide population indices and 1o daterming the distribution
of bighom sheep (Ovis canadensis) in idaho. Surveys, however often differ in methodaology. creating prablams
in comparisons and interprafation of data, Wo present a mathodology that standardizes helicopler sursay
techmiques and data collection procedures, and uses a sighlability model fo comect for visibility bias inherent
in hebcopler surveys for bighoms. Dur lechoigue provides estimates of tolal population and herd composifion
with known levels of precision, We present survey data for 4 populations of California bighorn sheep (Oviz
canadensis calforniana). The model caloulated 90% Cls of +18% for population number and parameler

asimales.

Accurate and preciss estimates of populations of
ungulates have beon eluskhe goals for wildlife
biologists (Cauvghley 1874, 1877, LeResche and
Raisch 1974, Pollack and Kendall 1287, Samus al
al. 1887) and specifically for mountain sheep (Bodia
ol al. 1980, McDonald et al. 1800, , Neal ot al. 1894)
Highly variable populalion frend and herd composition
data collected during mountain sheep aedal surveys
can creale difficulty in  assessing  population
parformance (Bleich of al. 1880, Bodie of al. 1985,
Meal et al. 1504}

In the: past, idaho Department of Fish and Game
(IDFG) wildiife managers and binlogists conducied
independent aerdal frend surveys with little
coordination between individuals. Population trend
survey methods and dala collection lechngues wors
basad on the survey sUpoMSars past expantioncs in
conducting aerial surveys lor other large ungulates,
primarily mule deer (Qdocolleus hemionus) and alk
{Ceorvus elaphus). The [Rerature provided litle
assitance in designing bighom trend surveys.

IDFG and U. 5. Bureau of Land Management
[BLM) biolagists and managers were cancermned that
awrial trend surveys of California bighom sheep were
nat providing sufficient informabion o infensvaly
manege @ sansive and limiled wildife resource
Increased demand for bighermn hanest and livestock
grazng opportunies, wilderness designation for
portions of the Calorma bighomn range, a proposed
U. 5. Air Force tachical electronic bombing range
adjacent to & major California bigharn range, and a
subsnic and supearsoniz Military Oparating Ares over
maost of the Califormia bighom habiat in [daho creatod
# need for more accurale population estimates.

&

The IDFG and BLM funded a research project,
Federal Ald in Wildlife Restoration, Project W-160-R-
18, to determine the varables affecting visibility bias
dunng California baghorm shesp helicopter surveys
(Bodie et al. 1995), Our objective was to use the
results of these and other studies to develop a
standardired method for bighom surveys that would
provide cost efficient, relable estimales of population
numbers and performance, and detect 8 change in
population of + 20%.

METHODS

Wae conducted a Merature roview of studies of
population estmation fechniques and evaluated these
for relevancy to idaho condiions and the needs of our
California bighorm management program. A method
was salected and implemented in 1992 for California
bighom populations in idaho. The solecied method
was then used fo esimate population numbers and
herd compaddion parameters of 4 California bighom
populations in southwestam ldaho.

Standardized Survey Mathods

Surveys were flown in June since avarage group
sizes were large, most lambdng was completed, and
ewes and lambs had already formed nursery groups
reducing the potential to disrup! lambing actvilies
(Bodie et al. 1995) Ramd used opan flats and slopes
at the upper edge of canyans wherd gréan-up was
oocuming and sighitability was high. Ewes and lambs
ran less, were In or near escape cover, and the lambs
were oul of the Iying-in-seclusion phase and moving
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with the ewes. Sightabilty In the escape cover
habaats was low and since ewes and lambs ran less,
avoidance of the survey was minimized resulling in
relatively precise estimates (Bodie of al. 1685),

Most bighom habitats in daho are characternized
by steep, rugged terrain, with limited human access.
These factors preclude the use of ground or fixed-
wing aircraft surveys. Helicopter survey was selected
because i provides a lime and cost- effichent survey
tool, while allowing a more intensive cbeervalion of
the survey area than possible during feed-wing
surveys (Bleich at al. 1580).

Sample Design

The survey area was divided inlo sampling
subunits (6 to 12 km®). Results from previous surveys
provided information an how sheap responded to the
halicoptar. This information was used to dosign
sunvey routes thal moved sheep into habitats with
higher wisibility. Bighoms react 1o holcoplor
disturbance by moving karge distances during and
after helicopler surveys (Bleich et al. 1990, Bodie el
al, 1885), Large movements during sunveys and our
inability o predict subunit densities violate two of the
assumphons. of random or siratified random sampling
(Bodie et al. 1995) and suggest thal thess sampling
dasigns ane not sultable for Bsghom sunveys. Our
procedure was, therefora. 1o sunsey oll sampling
subunils, The helicopler crew was Instrucied 1o
include marginal areas with widely scattered groups
of sheep since the population eslimate was only valid
for the area surveyed,

Survey Procedures

Flight paths were designed to consider the
reaction of sheep to halicoptar caused disturbanca.
In some cases bighorns could be “pushed” 1o the
edge ol bighom habitat where observability was
higher.

A Boll Jot Ranger 1 haBooptar with two rained
and expefienced observers was flown at 35 fo 45
krrvtr at 30 1o 60 m agl on 100 m verically saparated
contours, systematically over the antire survey area.
The doors nearest the observers were removed 1o
increase visibility. A sunvey segment was slarted at
dramage bottom and progressed up slope unlil &
plateau or ridge top was reached. Survey segments
were small, <1 km in longth. Larger segments
adlowed these highly mobile animals to move greater
distances croating difficulty in defermining if a group
had bean counted, Survey segments used borders
that were readily Identified from the canyon boftoms
and lrom the plateau, Plateaus were fiown at 200 m
Intenvals to a minimum of 1,000 m from the canyon

rims. Survey flights were nol conducted when wind
spead exceeded 25 kmihr or rain decreased visibility.

Dala ware recorded on a standard survey form
using the instructions given in Appendix & and the
localions mapped. The latifude and longitude were
recarded from a ship-board Global Posiioning
Senice (GPS) recaiver.

The bighom classification system described by
Geist (1871} was modified to reflect differences in
horm growth patterns of local bighom populalions,
difficulties in identification of sheap by the halicopter
crew, harves! regulations for rams, and because the
June surveys occur during the middle of the yoarly
growth peripd. Sheep were classified as ewes,
lambs, legal, and sub-legal rams

Sightability Model

Twio techniquis have béan descnbed (o cormeet
for visibility bias encountered during helicopter
surviys of bighom shoep, mark-recaplune (Meal of al
1884) and sighiability comection (Bodie ef al. 1883).
We selected the sightability cormection method to
avald the sxpense of marking animals and the
expense and disturbance associated with mulbiple
helicopler surveys, The compuler program AERIAL
SURVEY (Unsworth el al. 1881) modified for bighom
sightabslity (Bockia et al. 1995) was used o estimabe
population parameders (Steinhorst and Samuel 1889)
for all survey areas

RESULTS AND NSCUSSION

Population surveys wera conducted during Juna
1882 and June 1883 for 4 California bighom
papulations in southwestem idaho (Table 1), The
sightabllity model reduced the ram:ews ratio and
increased the lamboewe ratho estimate for all surveys,
because rams, and ewes without lambe, tended to
use habilats of higher visibilty than ewes with lambs
(Bodie ef al. 1883). During 1883, lamb survival was
about 50% of thal obseved in 1882, The higher
porcantage of ewes without lambs observed in 1993
rosulted in lower observed ram:ewe ratios for the
Lithe Jacks Creek and Owyhee River populations,
since owes withoul lambs are more likely to be in
habitats with high visibility, Severe condiions during
the 1892-83 winler (snow depiha =140% of normal)
wore probably responsible for the decreased lamb
survival observed in 1883, The number of shoep
observed during 1993 increased by 29% for the Littie
Jacks population and by B% for the Owyhee
population over 1992 data. The model estimated that
the Little Jacks Creek population was not differem



Table 1. A comparison of observed and estimated bighorm sheep population parameters from

helic of 4 ulations in southwestern ldahe, 90% Cl in parenthesis, 1992-93.
Obsorved * Estimated®
Rams per Lambs per Total Ramsper Lambs per Total
Survey location  Year 100 ewes 100 ewes 100 ewes 100 ewes
Litia Jacks Creak 18502 87 .98 i 154 GE4A 05 8 3088 (£51)

18683 6218 2288 231 STIA 2388  3A (+63)
Crweyhee River 1662 5084 441A 628 4544 48.TA  1041A (+203)

1883 44 BA 1008 669  40.5A 2158 8588 (+141)
BruneawJarbidge 1993 1078 157 114 918 16.7 165 (=37
Big Jacks Creek 1883 .3 413 80 531 418 114 (+33)

* Estimates for populations within columns fallowed by diffarent lefters are different (Bonferroni method: £ <
0.033). Ratios by populations within columns followed by different letters are diffarent (Tukey type test for
multiple proportions; G < 0.05, Zar 1984 ),
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