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INTRODUCTION

Mule deer (Odocoileus hemionus) herds throughout Arizona exhibited a
strong decline in population densities during the early and mid-60's. Studies
were undertaken on the Three Bar Wildlife Area to determine the causes of
these declines. LeCount (1977) found significant differences between fawn
survival rates in a predator-free enclosure with that of adjacent areas where
predators were present. Smith and LeCount (1979) reported a strong
association between mule deer fawn survival, winter forb yield, and
October/April rainfall of the winter-spring period preceeding the fawning
period. Their results suggsted that forage conditions are probably not the
factor limiting fawn survival in the herd outside the predator-free enclosure,
but are interacting with predation in some manner on the ungrazed Three Bar
Wildlife Area.

The controversy over the effects of livestock grazing on wildlife
populations has been growing in recent years. In response to this controversy
and the implications of the earlier Three Bar mule deer study, this project
was initiated in hopes of determining the relationships between mule deer fawn
survival and trends in coyote and alternate prey species on cattle-grazed and
ungrazed desert ranges and the relationships between mule deer fawn survival
and the quality and quantity of preferred deer forage items on cattle-grazed
and ungrazed desert ranges.

Study Area

This study was conducted on 2 adjacent areas: the Three Bar Wildlife Area
(closed to grazing since 1947) and the Tonto Basin Study Area (under National
Forest cattle grazing permit) north of the Three Bar Wildlife Area. The 2
areas are situated in the Tonto Basin area of central Arizona on the east
slope of the Mazatzal mountain range and extend from Roosevelt Dam on the
south to Punkin Center in the north (Fig. 1). Elevational differences range
from about 2,000 ft (609m) to over 7,600 ft (2,316m). The Three Bar Wildlife
Area is comprised of approximately 63 mi? (16,317ha) with 45 mi? (11,655ha)
considered mule deer habitat while the Tonto Basin area contains approximately
65 mi.= (16,835ha) with 42 mi.<(10,878ha) of mule deer habitat. Vegetation is
diverse and ranges from Upper Sonoran Desert subdivision (Brown et al, 1979) to
ponderosa pine type ,with the majority of the mule deer habitat in Sonoran
desertscrub, desert grassland, chaparral and riparian woodland communities.

Precipitation on the area (ave.=14 inches/yr = 60.96cm) is primarily in
the form of rainfall during 2 distinet periods with the majority (60%) coming
during the winter (Oct.-April). Table 1 provides a monthly breakdown of both
temperature averages and rainfall. Figure 2 shows moisture patterns during
the 5-year study period. The summer monsoons (July-Sept.) provide minor
relief from the summer drought in the form of high intensity, localized
thunderstorms. Annual and perrenial forbs, grasses, and half shrubs respond
to these summer rains with brief green-ups. The peak of mule deer fawning
also occurs during this period.
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December 31, plus U483 yearlings from January 1 through May 31 on a year-long
continuous grazing basis. Only a portion of the George T. Cline trust
allotment is located in the Tonto Basin Study Area.

Both areas were closed to mule deer hunting and the taking of predators

and furbearers for the duration of the study.

Methods

Data for this study were collected over a 5 year period from April 1977

through June 1982.

1.

Rodent and rabbit populations:

Rodent populations were monitored during the peak of mule deer
fawning each year (1st week of August) by snap trapping on 5 sets of
parallel trap lines on each treatment (grazed and ungrazed). One trap
line set was composed of 2 parallel lines 15 yards (13.7m) apart with 10
stations per line also set 15 yards (13.7m) apart. Each station had 1
modified rat trap and 1 mouse trap baited with cotton soaked in peanut
butter and rolled oats. Trap lines were run for L4 consecutive days.

Rabbit surveys were conducted by driving approximately 20 miles
(32.2km) of dirt road on each of the 2 transects. Surveys were begun 30
minutes before sunrise and were run for 4 consecutive days. Two survey
periods were run each year (pre-fawning and peak of fawning). Rabbit
numbers were also recorded during the spring quail call count surveys. A
lagomorph population index by track count was derived from predator scent
post surveys run in mid-September of each year.

Cover, density and frequency of trees, shrubs and half shrubs:

Line intercept and belt transects were surveyed the 1st and last
years of the study in 4 habitat types (Sonoran Desertscrub, Desert
Grassland, Interior Chaparral, and Riparian Woodlands) on both
treatments. A total of 1,000 ft. (304.8m) of line intercept and 20,000

2 (0.19ha) of belt transect were sampled for each habitat type on each
treatment for each survey year. Line intercept data was recorded by
cover height category and total cover.

Fruit, nut and berry production:

Six major species: mesquite beans (Prosopis juliflora); prickly pear
tunas (Opuntia engelmannii); catelaw acacia beans (Acacia greggii);
Jjojoba nuts (Simmondsia chinensis); palo verde beans (Cercidium spp.);
and turbinella oak acorns (Quercus turbinella) were sampled during late
summer in each of the first 3 years of the study. Sixteen individuals of
each species were partially or totally harvested on each treatment, dried
and weighed, and then converted into a pounds/acre estimate for each
treatment. A 2nd technique was substituted the last 2 years of the study
to increase sample size and reduce variation. The new method employed a
5-point ranking system and eliminated the harvesting procedures.




Spring green forage production:

Green forage production of grasses, forbs, and selected half shrubs
was estimated from a variation of the double-sampling technique deseribed
by Wilm, et al. (19U44). Two hundred, 10 ft2 (0.92935) were sampled on
each treatment. Total herbage green weight, % contribution of each forb
and half shrub species, and the % contribution of all grass species
combined were estimated ocularly on each plot. Twenty percent of the
plots were clipped of all current growing vegetation; samples were oven-
dried and weighed to obtain a regression estimate of oven-dried weight of
all herbage on the plot as well as the contribution of each species.

Nutritional quality of key forage species:

Standard laboratory analysis of key vegetation species was carried
out by a private feeds lab. Species analyzed included saguaro fruits
(Carnegiea gigantea ), prickly pear tunas, turbinella ocak leaves and
acorns, mesquite beans, catclaw acacia beans, jojoba leaves and nuts, and
calliandra leaves (Callinadra eriophylla). Nutritional analysis included
% moisture, protein, fat, fiber, calcium, phosphorous, ash and total
digestible nutrients.

Mule deer population densities:

Mule deer densities were estimated on both the grazed and ungrazed
areas by means of sample pellet group counts. A total of 1,000, 100 ft
(9.29m=) plots 2 chains apart on line transects were read and cleared on
each treatment annually in December. A defecation rate of 13 groups per
day per deer was used to calculate deer densities (Smith, et al. 1969).

Buck/doe/fawn ratios in mid-winter:

Fawn/doe and buck/doe deer ratios were determined from counts made
annually in January. Approximately 1 manday per square mile (258.99ha)
was spent classifying deer on 58-foot and horseback survey routes
distributed over the 2 treatments. Survey data provided a measure of
mid-winter fawn survival and herd composition. The predator-free Walnut
Canyon enclosure (603 acres: 244 ha) deer herd was monitored each
November by a drive count to determine fawn surviva and herd
composition. This enclosure herd was used as an ungrazed, unhunted and
predator-free control.

Predator population surveys:

Predator population indices were developed from the coyote scent
post survey (Roughton 1975) run annually in September on each
treatment. In addition, scat collection routes were run monthly to
determine average number of scats per mile of road.

Coyote food habits:

Coyote scats collected on the monthly collection routes were
analyzed for species composition.

















jeffreydavidburgess
Highlight





N

b
9.0 //20.5
48“ ///
= /
= 20.0 1 215 -
7 %
w
§ v
24" =
(T
o // 7/// TONTO BASIN
2t /
2 10.1 30.0 :
-
g / // : THREE BAR
i lzn L
= 27.1 ,32y
T 6" / /
56 |71
/
0 /)
Bare ground /// ///
& rocks 30.7 42.9
FH L
1 1 1 1 1
10 20 30 50
PERCENT OF HABITAT

Figure 4. Sonoran desertscrub
vegetation and ground cover

(May 1982).

ET






-~

.

Y OF VEGETATION

(1

(@]

(O]

- //////
< 2"

%

TONTO BASIN.

THREE BAR

-

7

P
0

oooooooooo

Figure 6. Desert grassland

vegetation and ground cover

(May 1982).

/// vy

359

. oA . A
20 30

CENT OF HABITAT

T
50

L
60






WM :
I 7

74

5.9
/ ////
o Z
o)
Bare ground 31.9 / 42.0 /
Z

8 rocks / /'
1 I I I 1

10 20 30 40 50
PERCENT OF HABITAT

Figure 8. Interior chaparral
vegetation and ground cover
(May '1982) . ‘

LT



18

Table 7. Percent ground cover (0 to 24" categories) from line intercept

surveys.

HABITAT MAY 1977 MAY 1982

TYPE THREE TONTO THREE TONTO

BAR BASIN BAR BASIN

Desert Grassland 79.2 29.5 90.8 71.8
Desert Serub 48.2 18.4 62.7 50.1
Interior Chaparral 50.2 41.2 52.0 54.8
Riparian Woodland hy.3 25.2 -Not Surveyed-Flooded
3. Fruit, nut and berry production:

The harvesting technique used for fruit, nut and berry production
estimates reflected a large amount of variation among individual plants,
sites, and treatments. The method was extremely time-consuming and
resulted in small sample sizes and corresponding large variations. The
occular production ranking system utilized the last 2 years also proved
unreliable again due to limited sample size and observer biases. Neither
method provided sufficient information to make any conclusions about -
production of these food sources. Until more reliable and efficient
techniques can be developed, information on such forage production will
continue to be an elusive data point.

Green forage production in spring:

Spring forage production estimates were made on both treatments
during all 5 years of the study. Total green forage production (both
grasses and forbs) was greater on the ungrazed Three Bar during 4 of the
5 years. Grass production was greater on the ungrazed area during all
years while forb production was greater on the ungrazed area in 3 of the
5 years (Table 8). Results again suggest that forage conditions are
probably not a directly limiting factor on fawn survival but are
interacting with predator and alternate prey species populations in some
manner (possibly cover conditions) and thus affecting fawn survival.
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The number of animals surveyed varied from year to year on both
areas and averaged 142 (range 91-185) on the Tonto and 161 (range 132~
184) on the Three Bar. Buck/doe ratios were compared between areas and
showed no significant difference. A comparison was alsc made of buck
size class frequencies based on antler size and point counts. Chi-square
analysis showed no significant differences in the frequency distribution
of bucks by antler size and point classes between areas. Though not
statistically valid, department personnel working on the 2 areas
expressed a "gut-feeling" that the frequency of older age class bucks
(based on antler size and points) increased over the duration of the
study on the grazed Tonto area. This would be expected as elimination of
deer hunting reduced the loss of bucks and thus allowed an increase in
numbers of older age bucks.

Fawn/doe ratios were also compared between areas and among years
within the same area.

There were no significant differences in fawn/doe ratios between
areas during the same year. A significant difference at the 0.10 level
(X°=9,182) was noted, however, among years on the Tonto Basin area this
difference occurred between 1980 and 1982. No significant difference was
noted in fawn/doe ratios among years on the Three Bar.

Predator population 5urveys=

The index of predator populations from scats/mile of road was
abandoned during the 4th year due to inconsistent results. The
inconsistencies were believed due to scat losses from heavy weekend
vehicle traffic, road maintenance and rains.

The results of the U.S. Fish & Wildlife Service's predator scent
post surveys for the 5 study years are presented in Table 11. Problems
inherent to the technique were discussed by Roughton (1982). These
limitations of the method were recognized but in lieu of a more precise
system the technique was maintained for our work.
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% OF RELATIVE FREQUENCY OF FORAGE PLANTS IN DIETS

SPECIES MULE DEER CATTLE
3 BAR TONTO BASIN TONTO BASIN ONLY

FALL PERIOD (OCTOBER-NOVEMBER)

GRASSES
Aristida spp. <0.1 0.0 5.3
Bouteloua spp. <0.1 0.0 2.2
Bromus rubens 0.6 0.1 1.7
Eragrostis spp. 0.0 0.0 1.7
Hilaria spp. 0.1 0.0 1.8
Poa spp. 0.0 0.0 1.5
Other grasses combined 0.0 0.0 3.9
Total grasses 0.8 0.1 18.1
FORBS
Artemisia ludoviciana 0.9 1.0 0.2
Ayenia spp. 0.3 1.9 0.9
Eriogonum spp. 5.6 12.2 5.6
Erodium texanum 0.9 4.2 0.4
Erysimum spp. 9.8 7.2 0.8
Franseria confertiflora 8.4 4.9 3.7
Phoradendron californicum 0.1 0.3 2.2
Sphaeralcea spp. 7.3 8.2 7.8
Other forbs combined 1.7 5.1 .0
Total forbs 35.0 15.0 24,
SHRUBS
Acacia greggii 2.1 0.8 3.6
Calliandra eriophylla 27.5 18.3 g
Ceanothus greggii 5.2 8.5 14.2
Cercidium microphyllum 2.3 6.9 %
Cercocorpus betuloides 2.4 7.0 6.0
Opuntia engelmannii 0.1 <0.1 1.1
Prosopis juliflora 0.4 0.6 4.6
Quercus turbinella 3.9 3.7 0.3
Simmondsia chinenis 20.0 8.3 18.4
Other shrubs combined 0.4 0.8 0.8
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SPECIES

% OF RELATIVE FREQUENCY OF FORAGE PLANTS IN DIETS
MULE DEER

CATTLE

3 BAR

TONTQ BASIN

TONTO BASIN ONLY

GRASSES

Bromus rubens

Panicum spp.

Other grasses combined
Total grasses

FORBS

Arabis perennans
Artemisia ludoviciana
Dichelostemma pulchellum
Eriogonum spp.

Erodium cicutarium
Franseria confertiflora
Lotus rigidus

Lygzodesmia juncea
Phoradendron californicum

Sphaeralcea spp.
Other forbs combined

Total forbs
SHRUBS

Acacia greggii
Calliandra eriophylla
Ceanothus greggii
Cercocarpus betuloides
Opuntia engelmannii
Prosopis juliflora
Quercus turbinella
Simmondsia chinesis
Other shrubs combined
Total

WINTER PERIOD (FEBRUARY)
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Table 15. Similarity indices! for deer and cattle diets (percent).

L

FORAGE CLASS SPRING SUMMER FALL WINTER
Grass ] 19 8 16
Forbs 66 N7 67 53
Shrubs 35 50 63 60
Overall ) 47 61 53

10=no diet overlap: 100=complete overlap.

Greatest competitive use of forbs between cattle and deer was for the
Eriogonum sp., Lotus rigidus and Sphaeralcea sp. Competitive use of

shrubs was focused on Calliandra, Ceanothus and Simmondsia.

These species

accounted for the majority of dietary overlap indicated by the similarity

indices.

The Kendall rank order correlation analysis was also used to evaluate

Three Bar/Tonto deer and deer/cattle diet similarities.

This analysis

uses a comparison of the ranking of plant species shared by the 2 animal
species. The correlation coefficients developed for the Three Bar/Tonto
deer and deer/cattle are presented in Tables 16 and 17, respectively. A
high positive coefficient indicates a strong correlation for the orders in
which different food items are selected. A strong negative coefficient

shows a low potential for food competition.

Table 16. Three Bar and Tonto mule deer diet correlations (P=0.05).

SPRING SUMMER FALL WINTER
CORRELATION
COEFFICIENT 0.57 0.61 0.74 0.75
Table 17; Deer and cattle diet correlations (P=0.05).

SPRING SUMMER FALL WINTER
CORRELATON
COEFFICIENT 0.26% 0.38 0.53 0.15%

¥Not significant.
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Appendix 1: Plant species identified in deer and cattle diets.

SCIENTIFIC NAME
Crasses

Andropogon sp.
Aristida sp.

Bouteloua curtipendula
Bromus rubens

Chloris sp.

Cynodon dactylon
Cyperus sp.

Eragrostis sp.
Hilaria belangeri

Hordeum sp.

Koeleria cristata
Leptochloa sp.

Panicum sp.

Poa

Setaria sp.

Sporobolus cryptandrus
Stipa sp.

Tridens sp.

Forbs

Abutilon incanum
Ambrosia psilostachya
Amsinckia intermedia
Anemone tuberosa
‘Aplopappus sp.

Arabis perennans
Artemisia ludoviciana
Astragalus nuttallianus
Ayenia filiformis
Baeria chrysostoma
Baileya multiradiata
Bowlesia incana
Brickellia californica
Calochortus kennedyi
Castillija sp.

Cirsium neomexicana
Cryptantha nevaclensis
Daucus puxillux
Descurainia sophia
Dichelostemma pulchellum

Eriogonum wrightii
Erodium cicutarium
Erodium capitatum
Erysimum capitatum
Euphorbia sp.

Franseria confertiflora
Galium sp.

Gutierrezia sarothrae
Krameria parvifolia

COMMON NAME

bluestem
threeawn
sideoats grama
red brome

bermudagrass
flatsedge

lovegrass

curly mesquite-grass
barley

prairie junegrass
sprangletop

bluegrass
bristlegrass
dropseed
needle grass

indian-mallow

ragweed
fiddleneck

turpentine bush
rockeress
sandsage
Locoweed

goldfields

desert mariposa
indian paintbrush
mexican thistle
hidden flower
wild carrot

tansy mustard
grassnut
buckwheat

filaree

filaree

spurge
bur-sage
bed straw
snakeweed
ratany
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