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ABSTRACT

I undertook a two year study in June 1992 to describe the
demography and habitat use of desert-dwelling mountain sheep (Quis
canadensis nelsoni) inhabiting the East Chocolate Mountains, Imperial
County, California. For demographic parameter description I collected
data using ground observations, remote cameras, and helicopter surveys
on 25 adult mountain sheep (17 females, 8 males) that had been captured
and fitted with radio-collars in 1992. I used Bailey's (1952) method to
estimate the population of males and females, in 1992 and 1993.
Telemetry data indicated the presence of two female sub-populations.
Based upon ground observations and on helicopter surveys conducted in
1993, I estimated this population to be 206 animals with a 95%
confidence interval of 149-327 animals. Adult sex ratios (68-80
males:100 females) derived from the 1993 data were similar to those
recorded for other unhunted populations of desert-dwelling mountain
sheep. The 1993 lamb (14-44:100 females) and yearling (0-16:100
females) ratios suggest modest lamb produétion and low recruitment.
Adult survivorship for thi; population is high.

For diurnal habitat use studies 1 collected aerial radio-telemetry
location data, from June 1992 to December 1993, on 25 (17 females, 8
males) mountain sheep. in the East Chocolate Mountains, Imperial County,
California. I empirically derived a 95% circular probability error
polygon (CEP) of 1 km for telemetry data collected in the study area.
The CEP (3.14 kmz) aroupd each telemetry point was the fundamental unit
for habitat analyses, which used vector- and raster-based Geographical

Information System (GIS) data processing. The selected eight habitat




variables were evaluated by gender for three seasons of the year:
hot/dry, hot/wet, and cool. Females avoided the lowest and highest
elevation and slope classes, selected upland vegetation in all seasons,
used rough terrain, and avoided flat landscapes. Males used all
elevation classes in proportion to their availability except mid-
elevation habitats which they avoided. Males avoided extremely flat and
extremely rough terrain classes and used all other in proportion to
availability. Males selected upland habitats in all seasons. Neither
gender showed selection or avoidance of any aspect class. All sheep
were found closer to water sources, and escape terrain, and farther from
areas of human disturbance than would be expected by random movement on
the landscape. Females were located farther from areas of human
disturbance than males but did not differ from males in their distance
from drinking water or escape terrain. I used Cunningham's (1989)
habitat evaluation model to rate habitat quality of areas with the
highest observed sheep densities. The model rated these habitats to be

only "fair" quality.
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APPENDIX 5, Table 6. Abundance of vegetation types in 4 major
vegetation classes. Abundance 1s expressed as the number of occurrences
per 1000 step-point samples, however, the statistical test was conducted
on absolute values. Since riparian data were collected by a different
method than the other 3 types it was excluded from statistical analysis,
as were unknowns. The 3 habitats varied significantly in the abundance
of the 4 vegetation types (G-Test; G = 15.60, 6 df, P = 0.016).

Cover Type Upland Bajada Wash Riparian
N 5600 3500 3400 2000
Bare Ground 813 821 797 - 204
Annuals 113 121 63 0
Succulents 3 5 1 0

Shrubs 1 47 75 395
Trees 0 5 64 402
Unknown 1 -0 4 0
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APPENDIX 5,
among the 4 habitats.

Table 7.

Comparison of the mean cover of vegetation types

The values presented are the mean number of

occurrences per transect for each habitat type. Transects for which the
vegetation were not found were excluded.

Upland Bajada Wash Riparian P value
Vegetation Type X + SD X + SD X + SD X + 8D
Annuals 11.3 £+ 6.7 12.4 + 3.8 8.2 + 6.1 NA * %
Shrubs 5.4 + 3.9 6.9 £ 5.1 11.9 £ 9.1 59.6 £ 26.7  **x*
Succulents 1.7 £ 1.0 1.4 £+ 0.9 0.0 NA ns
Trees NA 2.0 £ 1.1 9.1 + 5.1 45.8 + 27.9  ***
ns-P>0.05; *P<0.05; **P<0.01; ***P<0.001 using a Kruskal-Wallis Test.
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APPENDIX 5, Table 8. Mean percent of upper and lower 2 m cover-pole
obscured in 4 habitat classes by the method of Griffith and Youtie
(1988).

Habitat type Number of Lower Pole Upper Pole
transects X % pole X % Pole
Obscured Obscured
Wash 34 25.15 11.06
Bajada 35 14.37 3.00
Upland 56 19.68 3.68
Riparian 20 > 90 NA
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APPENDIX 6 Diet Quality
Methods

I attempted to collect fresh fecal samples from June 1992 to
December 1993 in order to determine fecal crude protein (FCP = fecal
nitrogen x 6.25). I used this value as an index of diet quality. I
collected samples on an opportunistic basis during each month. Samples
collected during a 1 month period were aggregated into 1 monthly sample.
The monthly sample contained 25 pellets and all samples collected during
each month, contributed an equal number of pellets to that sample.

Analyses, using micro-Kjeldahl digestion, were conducted at the
Wildiife Habitat Laboratory, Washington State University. While short-
comings of this technique have been noted (Robbins et al. 1987), FCP
remains useful as an index of diet quality for mountain sheep (Wehausen

1980, 1992; Bleich 1993).

Results

Table 1 contains the actual percent of fecal crude protein and
fecal nitrogen detected for composited saﬁples collected during 14
months from June 1992 to October 1993. The nutritional quality of
forage available to sheep, as indicated by fecal nitrogen, varied
markedly among months (Figure 1). Forage quality was best in June of
both years and poorest during August of both years. These data suggest
that the peak in forage quality for this range occurs 2 months later
than reported values in California's Mojave desert (Wehausen 1992,

Bleich 1993).
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APPENDIX 6, Figure 1. Histogram of percent fecal nitrogen derived from
monthly mountain sheep fecal samples in the East Chocolate Mountains,

Imperial County, California, 1992-1993.
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APPENDIX 6, Table 1. 2Analysis of mountain sheep fecal samples for
percent of crude protein and percent of fecal nitrogen from June 1992 to
October 1993. These values were obtained from an aggregate sample of 25
fecal pellets analyzed per month.

Sample Date % Crude Protein % Fecal Nitrogen
June-92 12.28 1.96
July-92 9.50 1.52
August-92 8.30 1.33
October-92 7.56 1.21
January-93 8.87 1.42
February-93 9.30 1.49
March-93 11.25 1.80
April-93 11.05 1.77
May-93 11.95 1.91
June-93 12.42 1.99
July-93 9.73 1.56
August-93 8.69 1.39
September-93 9.30 1.49
October-93 9.50 1.52
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