Shindle Thesis
The file titled "Abstract, Tables, Figures, Chapters 1-2" was corrupt
Also, there was no file for Chapters 5-6.

(CHAPTER 111I)
8TUDY AREA

Habitat data were collected from October 1993 to
January 1995 on 3 sites located in the TBP where previous
studies were conducted on the resident population of
ocelots. Laguna Atascosa National Wildlife Refuge (LANWR)
and Yturria Ranch are located in southern Texas (Figure 1).
The third site, Los Ebanos Ranch, is located in Tamaulipas,
Mexico (Figure 2).

LANWR (26°13'N; 97°22'E) is located approximately 32 km
east of Harlingen in Cameron County, Texas. The climate is
subtropical, receiving an average of 65 cm of precipitation
annually with peaks in May, August, and September (Williams
et al. 1977). The annual mean temperature is 17.2 C, with
winters frequently passing without reaching the freezing
point (Williams et al. 1977). The growing season averages
341 days (Williams et al. 1977). The elevation varies from
O to 21.3 m with a mean of 13.7 m (Williams et al. 1977).
The 19,680 ha refuge contains coastal prairies, salt flats,
and low vegetated ridges supporting dense thornshrub
communities.

Yturria Ranch (26°3S5'N; 97°36'E) is located
approximately 5 km north of San Perlita in Willacy County,
Texas. Data collection occurred only in the La Perlita and
El Jardin thornshrub tracts of the Lower Rio Grande Valley

National Wildlife Refuge. These legally protected tracts
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Figure 1. Location of Laguna Atascosa National Wildlife
Refuge in Cameron County, Texas and Yturria Ranch in Willacy

County, Texas.
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Los Ebanos Ranch in Tamaulipas, Mexico.



11
are located on the San Francisco sector of Yturria Ranch.
Mean annual precipitation in Willacy County is 68.5 cm with
peaks in May, June, and September (Turner 1982). Mean
temperature is 22.7 C (Turner 1982). Elevation ranges from
0 to 30 m with slopes generally <1% (Turner 1982).

Los Ebanos Ranch (23°27'N; 97°48’E) is located adjacent
to the Gulf of Mexico in Tamaulipas, Mexico. Mean annual
precipitation in this region of Tamaulipas is 92.7 cm with
variation throughout the year (Pennington and Sarukhan
1968). Temperatures range from -5 C to 34 C, with a mean of
25 C (Gonzdlez 1990). Topography is flat with elevation
ranging from 0 to 30 m (Detenal 1987). Land use practices
implemented on Los Ebanos Ranch resulted in the native, low
tropical forest (Gonz&lez-Medrano 1972), to exist in strip

patterns (Caso 1994).



(CHAPTER 1IV)
METHODS

In the remaining sections of this thesis, the term
"dense thornshrub" refers to the thornshrub communities of
the Tamaulipan brushland (Jahrsdoerfer and Leslie 1988)
characterized as optimal cover types for ocelots (Tewes and
Everett 1986). The adjective "dense" is defined as "thick
or impenetrable” and the noun "density" is defined as
"thickness or impenetrability". The term "open brush"
refers to brush communities of the Tamaulipan brushland
(Jahrsdoerfer and Leslie 1988) characterized as inadequate
cover types for ocelots (Tewes and Everett 1988).
Quantification of Habitats Used by Ocelots

Identification of Study Sites.--Maps created by
Anonymous (1992) were used to delineate thornshrub tracts
that support dense cover types, based on the criteria
established by Tewes and Everett (1986), associated with
ocelot use at LANWR and Yturria Ranch. The cover maps
created by Anonymous (1992) were based on infra-red and
black-and-white aerial photographs (U.S. Geological Survey,
EROS Data Center, Sioux Falls, S.D.), 7.5 minute series
topographic maps (U.S. Dept. Inter. Geol. Surv., Denver,
Colo.), and SPOT satellite imagery (Remote Sensing Res.
Unit, U.S. Dept. Agric., Weslaco, Tex.) . Thornshrub tracts
identified as meeting the criteria of Tewes and Everett

(1986) were verified by ground and fixed-wing aircraft
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(Anonymous 1992). Aerial photographs and personal
communications with Mr. Arturo Caso were used to delineate
brush tracts used by ocelots on Los Ebanos Ranch. Mr. Caso
based his delineations on his intensive radiotelemetry study
of the resident population of ocelots from 1991-1992 (Caso
1994) . Aerial photographs from 1982-1990 were reviewed to
document changes in land use or successional changes in
those thornshrub tracts mapped by Anonymous (1992).

Justification for Tract Selection.-- Tewes (1986)

related dense thornshrub communities to ocelot space-use at
LANWR by documenting the amount of dense thornshrub that
covered various harmonic-mean use contours as defined by
Dixon and Chapman (1980). Dense thornshrub tracts composed
48.26% of the 0 - 50% contour, 24.40% of the 50 - 75%
contour, and 13.64% of the 75 - 95% contour (Tewes 1986) .
Tewes (1986) noted a concordance between ocelot spatial
patterns and distribution of thornshrub habitat when
locational observations of ocelots were overlaid onto aerial
photos. Tewes (1986) documented that the 75% harmonic-mean
use contour of radio-collared ocelots generally coincided
with the boundaries of brush habitat. Laack (1991) stated
that the majority of radio-locations of ocelots at LANWR
were within the dense thornshrub tracts and that ocelots
used these tracts almost exclusively to open habitat types.
Laack (1991) also noted that 23 of 25 wvisual observations
occurred within the thornshrub tracts. Corridors of dense

thornshrub were used as travel lanes between dense
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thornshrub tracts, even though ocelots could have traversed
shorter distances through open habitats (Laack 1991).

Navarro (1985) noted that the ocelots captured ( = 3)
on Yturria Ranch preferred the La Perlita and El1 Jardin
dense thornshrub tracts. The preference for these dense
thornshrub tracts was reflected by the high number of
radio-locations in this habitat (Navarro 1985). One ocelot
was located in the dense thornshrub tracts 96.25% of the
total radio-locations (n = 80). Another ocelot was located
outside of the dense thornshrub tracts 10.9% of the total
radio-locations (n = 101). Open areas (e.g. grasslands,
croplands) were used marginally despite their abundant
availability (Navarro 1985). A study conducted on Yturria
ranch in 1991 found that movements of 5 adult ocelots
captured in the La Perlita and El Jardin tracts were
restricted primarily within the boundaries of the dense
thornshrub tracts (J. F. Beltran and M. W. Tewes, Rep. of
Activities: 18 Apr 1991 to 30 Sep 1991, Caesar Kleberg
Wildl. Res. Inst., unpubl. data).

On Los Ebanos Ranch, Caso (1994) noted that locations
of ocelots, observed by direct observations and close radio-
tracking, occurred more frequently in brush (97.6%) than
more open areas (2.4%). Caso (1994) emphasized the apparent
importance of dense woody cover for ocelots in the Los
Ebanos Ranch study area by concluding that ocelots occupied

dense cover during most of their lifetime.
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Field Meagurementsg.--Micro-habitat features were
quantified within thornshrub tracts with documented use by
ocelots. To better isolate habitat features that may
influence ocelot use, micro-habitat features were also
quantified within open brush communities in close proximity
to the dense thornshrub tracts at LANWR. Line transects 20
m long and 160 m apart were used to sample vegetative
characteristics. Transects were sampled for percent canopy
cover by species, horizontal woody vegetative cover,
vertical woody vegetative cover, canopy height, wvisible
light penetration, and thermal attributes. Transects had
multiple random starting points with sample stations (n = 5)
located systematically along each line every 5 m (Chambers
and Brown 1983). Aerial cover of woody plants was measured
along the entire length of transect. Vertical vegetative
Rover, canopy height, wvisible light penetration, and thermal
attributes were measured at each station (n = 5).

The sample size (n) requirements for each site were
determined by the formula

n = g’t? / a

where g? the estimated variance of a feature, t is the
normal deviate at given confidence level and given degrees
of freedom, and 4 is the margin of error (Gysel and Lyon
1980, Chambers and Brown 1983) . A margin of error equal to
10% of the mean and a confidence limit level of 0.95 was

used. Population means and variances for all features were

estimated from preliminary sampling of 3 transects at each



16

study site.

The line intercept method was used to measure aerial
cover of plants. Woody canopy measurements included all
woody species >0.5 m tall occurring along each transect, as
cover of this height could conservatively conceal an ocelot
(Bothma 1994). The methodology described by Chambers and
Brown (1983) and Bonham (1989) was followed. A tape measure
was stretched tightly along each transect at a height of
0.5 m. The canopy intercept of each species in all strata
above 0.5 m intercepting the vertical plane of the tape was
measured from the tape or with a rule (Chambers and Brown
1983). The point of canopy interception was determined by
the point where a gpecies physically intercepted the tape;
however, the stick method (Andreson and McCormick 1962,
Gysel and Lyon 1980) was used to project high tree crown
perimeters to a point on the tape. Tree and shrub branches
closer than 10 cm were considered as a solid crown. If the
canopy had gaps >10 cm, cover of individual components were
summed and recorded as 1 entry. Segments with no canopy
interception were considered as open.

The total length of the separate crown intercepts by a
species was calculated for each transect. Percent cover of
a species by study site was determined by adding the
transect intercept values for each species and dividing by
the number of transects (Chambers and Brown 1983). Because
the vegetation had overlapping canopies, percent relative

cover of a species was calculated. Percent relative cover
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of a species by gite was determined by the percent cover of
a species divided by the sum of the percent cover values of
all species.

Percent open for each transect was determined by
dividing the sum of the open segment lengths by 20 m then
multiplied by 100. Horizontal cover for each transect was
determined by subtracting the percent open for each transect
from 100.

Scientific and common names for woody species
documented on the southern Texas sites are based according
to Everitt and Drawe (1993). Scientific names for woody
species documented on Los Ebanos Ranch are according to
Gonzalez-Medrano (1972).

Vertical vegetative cover was quantified using a
coverboard (2 m high x 1 dm wide) and marked at 1-dm
intervals (Knowles 1985). The board was placed
perpendicular to the ground and examined from a location 5 m
from the board at the previous station. The board was
laterally displaced approximately 0.5 m to either side of
the transect to prevent examining vegetation I trampled when
positioning the board. The percentage of the board obscured
by vegetation was recorded at 3 profiles. The first
profile, profile 0-2, included the percentage of the entire
board obscured by vegetation. The second profile, profile
0-1, included the percentage of board obscured by vegetation
from ground level to 1 m. The third profile, profile 1-2,

included the percentage of board obscured by vegetation from
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1 to 2 m,.

The density of cover was also quantified by measuring
light intensity beneath the woody canopy. Light penetrating
the canopy was measured with a Li-Cor quantum photometer
(Li-Cor, Lincoln, Nebr.). This photoelectric measurement
also quantified the influence of canopy cover on the
exclusion of light (De Voss and Mosby 1969). A photometric
sensor with the spectral responsivity curve equal to the
average human eye was used to measure visgible light. Two
readings were taken for each sample. The first was taken
below canopy near ground level and the other in direct
sunlight above canopy. Percent light admitted by cover was
determined by ratio of below canopy light to above canopy
light (De Voss and Mosby 1969). A record was also made
concerning whether the sun was obscured (clouds within 10°
of the sun) (Gallo and Daughtry 1986). Light measurements
were standardized by computing the solar zenith angle (i.e.,
the obliquity of the solar rays to the earth surface) for
each measurement (Wieder 1982). Zenith angle varies hourly
and seasonally and is dependent on the latitudinal position
of the observer (Wieder 1982).

The effect of structural cover on the thermal
environment within the dense thornshrub tracts was
quantified by measuring the ambient temperature difference
from above canopy to below canopy. Temperature (C) was
measured, to the nearest 0.5 degree, with a glass

thermometer. Two readings were taken for each sample. The
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first was taken below canopy near ground level and the other
in direct sunlight above canopy. Temperature difference
from above canopy to below canopy was determined by
subtracting the temperature below the canopy from the
temperature above the canopy.

Statistical Analysgig.--Similarity of woody species
composition between sites was quantified using Jaccard’s
index, which is based on the presence-absence relationship
of species (Mueller-Dombois 1974, Janson and Vegelius 1981).
Jaccard’s index (IS,) is written as follows:

IS; = (¢ / a + b + c)100
where ¢ is the number of common species between sites, a is
the number of species unique to the first gsite, and b is the
number of species unique to the second site (Mueller-Dombois
1974) .

A more rigorous comparison of the southern Texas sites
was made using the Spatz’s modification of Jaccard’s index
(Mueller-Dombois 1974). This index combinesg both
guantitative and gualitative properties of communities by
incorporating quantitative values (e.g., relative cover) of
species not only common to both areas but alsc unique to
each area (Chambers and Brown 1983). Spatz’s modification
(ISs,) of Jaccard’s index is written as follows:

ISg, = (R / S) (Mc / Ma + Mb + Mc) 100
where R ig sum of the ratios of the smaller quantitative
value of the species common to both sites divided by the

greater quantitative value, S is the total number of species
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in both sites, Mc is the sum of the guantitative values of
species common to both sites, Ma is the sum of the
quantitative values of species unique to the first site, and
Mb is the sum of the quantitative values of species unique
to the second site (Mueller-Dombois 1974). Percent relative
cover values were used as the quantitative wvalues.

Once the structural characteristics of habitat were
characterized for each site, a comparison among sites was
evaluated to isoclate common factors influencing ocelot
habitat use. Transect means were calculated for
characteristics measured at each station. Transects were
considered to be the experimental units, so transect means
were used to compute the site means for each structural
characteristic. A l-way completely randomized design with
study sites as "treatments" was used. Analysis of variance
(ANOVA) was used to test for significant differences (P <
0.05) among sites for each structural characteristic.
Tukey’s HSD test (Kuehl 1994) was used to identify
significant differences (P < 0.05) between sites.

Dense Thornshrub Use Versus Availability

Qverview.--Radio locations in an existing data base
compiled from several previous studies were used to assess
macro-habitat use by ocelots in southern Texas. The data
base contained radio locations and related data collected on
33 ocelots from 1982 to 1990 on and near LANWR. Information
in the data base included (1) time, date, and Universal

Transverse Mercator (UTM) coordinates of radio locations;
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(2) age, sex, and body measurements; and (3) date of |
capture. Whereas assertions have been made that ocelots
prefer dense thornshrub, the hypothesis that ocelots use
dense thornshrub in greater proportions to its availability
has never been tested.

Home Range Estimation.--Telem88 software (Coleman and
Jones 1988) was used to create 95% minimum convex home range
polygons (Mohr and Stumpf 1966) for ocelots with >50
location estimates (Alldredge and Ratti 1986). Independence
between location estimates was assumed by using only 1
location estimate for each adult (>2 years old) ocelot per
day (Swihart and Slade 1985).

Ver Avai ild .--Cover maps identifying
optimal or suboptimal cover types associated with ocelot use
(Tewes and Everett 1986) were created from aerial and ground
surveys (Anonymous 1992). These cover maps were digitized
using Arc/Info software. The digitized brush tracts were
converted to a raster-based image with a spatial resolution
of 20 x 20 m (a pixel) using IDRISI, a geographic
information processing system. IDRISI was used to overlay
home range polygons and coordinates for radio locations onto
images of dense thornshrub tracts.

Dense thornshrub availability was determined by IDRISI
calculating the area of dense thornshrub within the home
range of each ocelot (Rolley and Warde 1985, Litvaitis et
al. 1986, Thomas and Taylor 1990). Number of locations

within the available dense thornshrub tracts was used to
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determine dense thornshrub use by individual ocelots.

Preference Analysjig.--Preference or avoidance of dense
thornshrub was determined by the method described by Byers
et al. (1984) using 95% confidence intervals for the true
proportion of use of dense thornshrub for each ocelot. If
the proportion of dense thornshrub available in an ocelot'’s
home range was less than the lower 95% confidence interval
limit, dense thornshrub was considered "preferred". 1If the
proportion of dense thornshrub available in an ocelot’s home
range was more than the upper 95% confidence limit, dense

thornshrub was considered "avoided".





