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Resident Rattlesnakes

The Desert Museum’s
grounds are home to
several rattlesnake
species.

When a rattlesnake is
seen by visitors or
staff, it may be moved
to a less-frequented
location.

ASDM'’s herpetology
department also uses
radio telemetry to
track the movements
of a few resident
diamondbacks,
Crotalus atrox.



Color-coded Crotalids

The rattles of newcomers
are painted with a unique
“bar code” of color bands
for future identification.

Rattle-marking began in
1991; some marked
snakes have been
encountered repeatedly
over many years.

The radio telemetry
tracking project uses
both long-term residents
and first-time captures as
data sources.



Surgical Implantation

The body cavity of
each participant in
the radio telemetry
tracking project is
implanted with a
AA battery-sized
transmitter,
connected to a
thin, foot-long
antenna wire just
beneath the skin.

In addition, nickel-
sized data
recorders store
information about
temperature.



Needles” in a 100-acre “Haystack”

After implantation
by the museum’s
veterinarian, snakes
are released to
travel where they
choose.

Museum personnel
periodically use a
portable receiver
and directional
antenna to monitor
their movements.



Blending In

Rattlesnakes are
typically secretive and
well-camouflaged,
often hiding under
vegetation.



They Can Run, but Can’t Hide

Even if a snake is
underground, the
transmitter’s signal
gives it away.

Once it has been
located, the XY
coordinates and
other data are
recorded.



From Excel to ArcMap: 2000+ Survey Entries

Mapped points were edited for outliers and other errors.



Comparing Apples to Apples

The time span for
participation in
the study varied
from just a few
weeks to a few
years.

To normalize this
variation, 14 snakes
with at least one year
of data were separated
into a subgroup.

From these, new
feature classes were
generated from initial
years of data, yielding
14 more-or-less
uniform groups of first-
year point clusters.



Finding Each Snake’s Home Range

Convex Hull Tool:

The first tool used
for estimating home
ranges was the
Convex Hull.

Like a rubber band
stretched around
pins in a map, this
tool draws simple
polygons around
point clusters.



Finding Each Snake’s Home Range
Convex Hull Tool:

Since it uses just the
outermost points to
create polygons,

Convex Hull tends to
oversimplify shapes.

It skips interior
points that could
create concave
segments.



Finding Each Snake’s Home Range
Convex Hull Tool:

For example, Male
“D” avoided a steep
hillside but crawled
all over the more
level, crescent-
shaped area that
surrounded it.



Finding Each Snake’s Home Range

Convex Hull Tool:

However, the Convex
Hull tool included all
the steep crest of the
hill within the
crescent—even
though the snake
had never “set foot”
there.



Finding Each Snake’s Home Range

Convex Hull Tool:

All space inside the
polygon’s perimeter
is treated equally.



Finding Each Snake’s Home Range

Convex Hull Tool:

llI"

Male snake “I” spent
most of his time in a
core area, with a few
exploratory forays
beyond his usual
slithering grounds,
but every square
inch of territory was
included by Convex
Hull.

It also assumes he
never travels beyond
these outermost
points.



Finding Each Snake’s Home Range

Hawths Fixed
Kernel Density
Estimator:

Another tool makes
a “probability
surface” by
interpolating point
densities; it then
generates concentric
polygons around
different “zones of
probability.”

It assumes snakes do
travel beyond the
outermost points.



Finding Each Snake’s Home Range

Hawths Fixed
Kernel Density
Estimator:

The probability of
the snake being
within any area
enclosed by a
polygon is 95%.

The three smaller,
darker polygons are
zones where the
likelihood of the
animal being present
is 50%.



Interpreting Home Range Results

Both Hawths and Convex Hull tools are convenient for estimating home ranges.
Green columns compare results with outlier “snake 1” included; yellow columns omit the outlier.



Interpreting Home Range Results

With outlier “snake I” included, the Hawths average male range is 26% larger than the female range;
the Convex Hull average male range is 69% larger than the female range:



Interpreting Home Range Results

Without outlier snake “l”, the Hawths average male range is 15% larger than the female range,
But the Convex Hull average male range is only 6% larger than the female range:



Interpreting Home Range Results

Even with normalized data, calculating ranges is not an exact science. These home ranges are all for
the same snake (Male “H”) in 3 different years, as well as for total duration, including partial years.



Measuring Monthly Activity Levels

The Point-to-Line
tool produced
separate feature
classes for each
snake, by year,
with attributes for
total distance
traveled during
each month.



Measuring Monthly Activity Levels



Distribution: Looking at Habitat Preferences

Even a casual glance at this
orthophoto reveals obvious
patterns in how some point
data are distributed.



Distribution: Looking at Habitat Preferences

Strictly as an
exercise, with no
thought of making
new discoveries
about habitat
preferences, a
simplified,
supervised cover
classification was
performed on the
orthophoto.

Each raster cell was
assigned to one of
six land cover
classes.



Distribution: Looking at Habitat Preferences

Raster cells were
tallied by land
cover classification.



Distribution: Looking at Habitat Preferences



Summary

= Male western diamondbacks
tend to have somewhat larger
home ranges than females.

= Preferred habitat contains
vegetation and burrows;
extensive, exposed areas tend
to be avoided.

= Male snake activity levels are
lowest from December
through February; they
increase from March through
September and then drop off
rapidly till November. Females
show a similar overall trend,
but with a period of decreased
activity June through August.



