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- ABSTRACT.—Movements and survivorship of eight resident and eight translocated adult Heterodon platirhinos
were monitored daily with radiotelemetry during the activity seasons (15 April-15 October) of 1992 to 1994 in
upland open forest habitat. Hognose snakes were diurnally active and used a variety of open and edge micro-
habitats with grassy or leafy groundcover. Resident snakes were active on about 57% of days but some were
inactive for extended periods (up to 68 d) in midsummer. Residents confined their movements within large (X
= 50 ha), well-defined home ranges which, for individuals, remained similar in size and location from year-
to-year. Movements of both resident and translocated snakes averaged approximately 120 m/d, but movements
of residents were confined to home ranges whereas those of translocated snakes were not so confined. Com-
pared to residents, translocated snakes exhibited a 6X greater variance in distance of daily movements and
made most of the long (>400 m/d), unidirectional movements. Resident snakes survived, on average, more

than 3x longer (x = 122 d) than translocated snakes (x = 36 d) within the 184 d annual activity season.

Despite generally having low rates of success
(<50% for birds and mammals, Griffith et al,
1989; <25% for amphibians and reptiles, Dodd
and Seigel, 1991), translocation programs have
become an established and widely used wildlife
management strategy for a variety of animals
(e.g, Boyer and Brown, 1988; Griffith et al,,
1989; Dodd, 1993; Wilson and Price, 1994). For
many non-game species, such as most reptiles,
effective management strategies are poorly
known and often based on nonbiological criteria
(Dodd and Seigel, 1991; Scott and Seigel, 1992).
In particular, rates of success for translocation
strategies have been lower for non-game species
than for game species (Griffith et al., 1989), and
its efficacy for reptiles, including snakes, is
largely untested and unknown (Reinert, 1991;
Dodd, 1993; Reinert and Ruppert, 1999). The
fact that snakes move in a predictable manner
(Gibbons and Semlitsch, 1987; Slip and Shine,
1988; Plummer, 1990; Durner and Gates, 1993;
Secor, 1994; Secor and Nagy, 1994; Plummer and
Congdon, 1994; Shine and Fitzgerald, 1996), re-
quiring familiarity with an area, suggests that
translocation to unfamiliar areas could disrupt
normal movements. Indeed, a few telemetric
studies have reported erratic, long-distance
movements by individual snakes following dis-
placement from their home ranges (e.g., Fitch
and Shirer, 1971; Landreth, 1973; Galligan and
Dunson, 1979), but only one study to date was
designed to test for long-term behavioral and
survival differences between resident and trans-
located snakes (Reinert and Rupert, 1999).
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The greatest constraint in conservation plan-
ning for snakes is the fundamental lack of basic
biological information for most species (Dodd,
1987, 1993; Reinert, 1993), and implementing a
conservation program without regard to or in
ignorance of the specific biological constraints
on a given species has little chance of success
(Dodd and Seigel, 1991; Scott and Seigel, 1992).
For example, although a thorough knowledge of
the use of space is important to understanding
the ecology of any mobile species (Brown and
Orians, 1970), our knowledge of spatial use for
most snake species is sparse (Reinert, 1993) and
our interpretations may vary with geography
(Shine, 1987; Plummer and Congdon, 1994) and
methodology (Gregory et al.,, 1987).

The hognose snake, Heterodon platirhinos, is a
relatively poorly-studied species for which there
is some concern for its overall conservation sta-
tus (Dodd, 1987). Based on mark-recapture
techniques, Platt (1969) provided an account of
the spatial ecology of H. platirhinos near the spe-
cies’ western range margin. In this study, we
use radiotelemetry to provide an account of the
species’ spatial ecology in a more central por-
tion of its range. In addition, due to the prom-
inence of translocation programs as a manage-
ment strategy for many animals, we compare
spatial ecology and survivorship of resident
adult H. platirhinos with those of non-resident
adult H. platirhinos which were captured offsite
and translocated to the study area. Because the

lowest rates of translocation success have been

with endangered, threatened, or sensitive spe-
cies, the efficacy of translocation for a snake spe-
cies should be studied before it approaches a
last resort (Griffith et al,, 1989).
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MATERIALS AND METHODS

The approximate 250 ha study area was lo-
cated in the easternmost part of the Arkansas
River Valley subdivision of the Ouachita Moun-
tain region of Arkansas (Foti, 1974) and bor-
dered the Little Red River approximately 5 km
N of Searcy in White Co. (35°15’N, 91°44'W).
Topography was rolling to hilly and varied in
elevation from approximately 60-120 m above
sea level. Soils were loose, sandy, thin, and often
rocky. The stunted vegetation of the xeric higher
areas was upland deciduous woodland whereas
that of the more mesic lower areas was upland
deciduous forest (Foti et al, 1994). Common
trees in xeric areas included oaks, Quercus stel-
lata and Q. marilandica, hickory, Carya texana,
and juniper, Juniperus virginiana. In mesic areas,
other trees, such as sweetgum, Liquidambar styr-
aciflua, blackgum, Nyssa sylvatica, and sycamore,
Platanus occidentalis, also contributed to the for-
est canopy. Natural small grassy openings were
common, especially in the xeric areas. Other
openings included man-made clearings such as
primitive roads, trails, pipeline and powerline
right-of-ways, abandoned fencerows, pastures,
mowed fields, oldfields, and a large quarry.

Transmitters (AVM SM-1 or Telonics CHP-2P)
were implanted into recently captured H. plati-
rhinos following the procedures of Reinert
(1992). Each snake was assumed to be an adult
based on Platt’s (1969) minimum snout-vent
length (SVL) at maturity (males, 45 cm; females,
50 cm). Transmitter mass was approximately 2—-
6% of snake body mass. Resident snakes were
released at their point of capture the day after
implantation. Translocated snakes were cap-
tured offsite from various localities from 8 to 40
km distant, implanted, transported to a central
portion of the study area, and released within
5 d of capture in habitat considered to be opti-
mal (grassy clearings) based on data collected
from resident snakes. With few exceptions, each
snake was located once each day (one “‘radio-
day”’) during the 184 d activity season (15 April
to 15 October). At each location, we recorded
compass direction and distance from known
landmarks, time, and climatic conditions. We
also recorded habitat (forest, roadside, forest
clearing, field), groundcover (grass, leaves, her-
baceous, bare dirt), and behavior (moving, im-
mobile and hidden, basking). Locations were
plotted and digitized onto a recent (1990) aerial
photograph of the study area (US Department
of Agriculture, Agricultural Stabilization and
Conservation Service; scale 1 mm:7.92 m).
Snakes were recorded as active on a given day
if their location was at least 5 m from the pre-
vious day’s location. Distance moved each day
was calculated as the linear distance between
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successive daily locations. We handled snakes
only when they were initially collected and for
periodic transmitter battery replacements (about
every five months). We assumed that a snake
had been depredated if we found the transmit-
ter and either partial or no remains of the snake.

We used McPAAL ver. 1.22 (Michael Stuwe,
Smithsonian Institution) to calculate minimum
convex polygon (MCP) home ranges, recog-
nized by Gregory et al. (1987} as the method of
choice for snakes. We excluded locations made
on inactive days (ie, days when distance
moved was 0) because such locations were high-
ly dependent on a previous choice (White and
Garrott, 1990) and provided no new information
for home range calculation. Excluding such lo-
cations has no effect on the size or shape of
MCP home range because they are contained
within the convex polygon drawn around the
outermost locations. The procedure of excluding
days with no movement has an advantage over
including all consecutive days because it pro-
vides a more satisfactory answer to the question
of how many data points are needed to estimate
a snake’s home range. The important question
becomes one of how many movements are
needed rather than how many days are needed.
This focus should be more useful with animals
such as snakes which can be unpredictably in-
active for a high percentage of days as well as
for extended periods. We calculated home rang-
es for the entire activity season (annual home
range) for individuals having a minimum of 30
actively-chosen locations and also for time series
analysis of successive 20 active-day periods. We
used SYSTAT (SYSTAT, 1992) for statistical data
analysis and the Trent-Rongstad estimate
(Krebs, 1989) for survival analysis. Confidence
intervals for Trent-Rongstad survivorship esti-
mates were calculated using the Poisson ap-
proximation to the binomial using Appendix 1.2
from Krebs (1989). A one-tailed binomial test
(Zar, 1996) was used to test if the Trent-Rongs-
tad survival rate of translocated snakes was less
than that of resident snakes. We used a Mann-
Whitney test to compare periods of survivor-
ship within years. To overcome pseudoreplica-
tion in hypothesis testing across years, survival
data from individual snakes tracked for more
than one season were pooled across years, log-
transformed, and tested with a t-test. Statistical
significance was determined at an alpha level of
0.05. Unless otherwise stated, means are report-
ed with their standard errors and sample sizes.

REsSULTS

The results are based on monitoring a total of
1351 radio-days on eight individual resident
snakes and 355 radio-days on eight individual
translocated snakes during the activity season,
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which defined here, was the 184 d period ex-
tending from 15 April through 15 October (Ta-
ble 1). The actual length of the activity season
varied from year to year depending primarily
on air temperature. From mid-October through
mid-December and mid-March through mid-
April, snakes often emerged from hibernation to
bask and sometimes moved short distances dur-
ing extended warm periods.

Over the course of the study, no evidence of
infection from surgery was observed, and the
one known gravid female successfully ovipos-
ited. Six resident snakes gained an average of
4.7 * 4.7% in body mass (range —13% to 21%)
whereas three translocated snakes gained x =
29 * 58% (range 22.6% to 41%). Body mass
change data on individuals, especially translo-
cated snakes, were limited due to high preda-
tion rates.

Resident H. platirhinos were unimodaly active
during the daylight hours (Fig. 1), were moving
18.8% of the times when located, and were ac-
tive on an average of 57 = 4% of days. Possible
nocturnal activity was examined during June
through August by comparing the behavior and
location of individual residents in late evening
with their behavior and location early the next
morning. In each of 31 cases, the location and
behavior (inactive and coiled under grass or sur-
face litter) recorded for late evening and sub-
sequent early morning observations were iden-
tical, suggesting that there was little extensive
nocturnal activity.

Total days of inactivity for residents averaged
43 = 4%, over half of which (24 * 3%) was as-
sociated with ecdysis. Inactive days not related
to ecdysis were often associated with either
cool, overcast days or extended hot, dry periods.
For example, male no. 6 was inactive on 68 con-
secutive days from 7 July to 12 September 1993.
The only activity recorded during this time was
a 32 m movement on 17 August and a return to
the original aestivation site three days later. This
same snake was again largely inactive on 42
consecutive days from 3 July to 13 Aug the fol-
lowing year. During this time, activity occurred
on only five days for a total movement of only
118 m. Compared to the five resident males
monitored, three resident females tended to ex-
hibit more constant levels of activity throughout
the season (Fig. 2).

Resident snakes were most often (68.3% of lo-
cations) associated with grass or grassy areas
containing various amounts of leaf litter, herbs,
and shrubs. The most characteristic microhabi-
tat for an inactive snake was to be hidden under,
and coiled at, the base of a clump of grass, while
that for an active snake was to be crawling
through grass. The strong association with grass
groundcover was reflected in choice of macro-
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habitat. Preferred macrohabitats were sufficient-
ly open to permit grass growth (i.e., open forest,
field, oldfield, clearing, road or trail; collectively
91.0% of locations). An apparent exception was
that of no. 8, a phenotypically distinct (brightly-
colored, vividly-blotched) male who spent
17.0% of his radio-days in closed forest com-
pared to only 6.3% for all other snakes com-
bined. Unlike many snakes, resident H. platirhi-
nos rarely (0.17% of locations) took refuge under
surface objects such as logs, rocks, or human-
related litter (cardboard, plywood, etc.), despite
an abundance of such microhabitats on the
study area. Likewise, snakes rarely (0.50% of lo-
cations) took refuge in mammal burrows and
never took refuge in self-constructed burrows as
commonly occurs in Kansas (Platt, 1969).

Resident snakes moved an average of 119 *
4 m on each day of activity with low among
snake variation in movement (Table 2). Individ-
uals repeatedly visited sites occupied previous-
ly, both within and between years, and used
similar paths to move between sites. Five males
tended to move more in early and late season
than in midseason whereas three females tend-
ed to move less in early and late season than in
midseason (Fig. 2).

Because we were in the field every day during
the activity season, we were able to identify ob-
vious temporary sojourns which seemed not to
be normal day-to-day home range movements
(Brown and Orians, 1970) and exclude them
from calculations. For example, residents male
no. 11 and female no. 1 overwintered in the
quarry at the SE corner of the study area, both
at the periphery of their primarily non-overlap-
ping respective home ranges. Two weeks after
emergence, the female moved 600 m unidirec-
tionally westward through the central portion of
her home range. The following day, male no. 11
likewise moved unidirectionally westward,
closely adhering to the female's trail. After lo-
cating the female, the male mated with her
(Plummer and Mills, 1996), shed, and quickly
retraced his westward path back to his home
range, which extended from the quarry in the
opposite direction (northeast), and occupied
this area for the remainder of the year If the
westward mating sojourn was included in the
calculation of his home range, the total home
range area would have been increased by about
70% (i.e, 111.2 ha vs. 65.5 ha, Table 1).

Home range locations overlapped extensively
among individual resident H. platirhinos. Home
ranges varied in area from 21.4-72.8 ha and av-
eraged 50.2 * 6.4 ha (Tables 1, 2; Fig. 3). Wheth-
er these large, total season home ranges resulted
from individual snakes shifting between succes-
sive non-overlapping smaller areas was tested
by superimposing successive 20 active-day



M. V. PLUMMER AND N. E. MILLS

568

(asne> umowyun) paip G1 — 45 F I8 22 $2L0-01£0 ¥6 S9g W 91
(pa1q) parepaidop g — G9 ¥ 901 4 1780—802£0 $6 c'gg d <1
(fewrwiewn) pajepaidap 15 — 0L * 96 9z $0L0~€250 ¥6 G'09 W P1
umousun €9 — 80€ ¥ 90T L8 1401250 %6 0€s d 41
(ysy) pajepaidsp <1 — €6 F 9%1 L9 6205130 76 00z d 01
pateuIsqry o/, — 60F F 791 89 SI0L-2040 €6 089 d o1

umowun o€ — ST 6T 9 $290-57S0 26 0¢s 4 ¥y

{feururewr) psjepaidap € — I ¥ 1€ 74 9105—€150 6 019 1 £
(eare Apms 3591 ¥ — 867 F 12T €9 SZ90—€150 76 09z d z

muﬂoﬁmmw.ﬂcoz

(p1q) parepazdop 74 — 681 * TP ¥ 8050—S1%0 76 0'9% W €1
{3201 [ pajeuIaquy 891 €99 LIL * 601 9 STOL-62F0 €6 A W 11
(rewnurewr) pajepaidap €€ — € * 111 oty £090~20S0 €6 0€9 g 6
(pxiq) pajepaxdap 231 71z 901 * TIT Sp 92805130 b6 §08 W 8
pafeuIaqy S/1 T L6 F €€1 Gg ST01-2ZH0 €6 08y W 8

(p11q) payepazdap 68 G'0g SeL F TIL 99 £0£0-90S0 £6 019 d L
pajeuIqIy €81 997 P01 F 621 1§ STOI-STHO ¥6 068 W 9
poreuIaqny €81 8L 9IT F 601 ¥ SI01-GTH0 €6 0.8 W 9

(fewrurewr) pajepadap 6¢ — 8 ¥ 901 9 0102190 6 096 W g
¢dap pnq) umowiun 9/1 665 601 ¥ TTL <5 8001-8T%0 6 00z d T
pareuzaqny €81 985 011 ¥ 1€I ¥5 SI0I-ST%0 6 569 d 1

muﬁw—u_mwm
e (P (ey) (p/w) Pe pa10uow Ix (o) X35 ‘ON
[eAIAING a8uer JUIUWIDAOIN sAep sajeq TAS
WOy %,

"SUONEIASP PIepuels IRy Aq paysiduodde are suesjy

((uonepaidap piiq 10 Imre; JpTWSURL IBYHS A[BI]) 9STNEd UMOWUN Ue 0] ayeus e jo ssueieaddestp aup sajestput , umowiur),, Teak £q (199030 §1-[udy G1) uoseas
Ajanoe Aep-pg1 ayy Sunnp soumupd uopoiaar ynpe pajedolsuer) jyBre pue Juapisal 131 jo sarey pue ‘drysioatams jo pouad (SUOEDO] (g JO JAGUINU WINWIUNU ©
WM SaxeUS 10§ paje[no[ed) a8uer dwoy jenuue uo34jod xeAuod wnIun {(Juswasour ou Jo sAep Suipnxa) Juswasour Ajtep Kyande ‘Suniojiuow Jo sawI [ 219V



TRANSLOCATED HOGNOSE SNAKES

1 F T I T T 1 1 1
w 40
2
5
Q3
= [
& 20
@)
z -
u
& 10
0
4 6 8 10 12 14 16 18 20
TIME OF DAY (24 hr)
Fic. 1. Percent of pooled locations of eight resident

Heterodon platirhinos that were active when located by
time during the activity season (15 April-15 October).

home ranges for each of six individuals. A pat-
tern of broadly overlapping areas typically re-
sulted (Fig. 4). “Combined” home range, cal-
culated as the sum of the non-overlapping por-
tions of these smaller areas (Madsen 1984; John-
son, 1995), averaged 41.9 + 7.1 ha, a value equal
to 89.1% of the single annual home range esti-
mate for the six snakes.

Home range size, location, and utilization
were often remarkably similar for individual
resident snakes in successive years (Figs. 3-5).
An apparent exception was no. 6 which exhib-
ited between-year differences in home range
size, location, and utilization (Fig. 6). However,
time-series analysis suggested that the between-
year differences largely resulted from a shift in
home range location in May 1993 after overwin-
tering in the quarry. Indeed, movements from
June through October of 1993 compared to
movements throughout the entire year of 1994
showed a mostly typical pattern of comparable
home range size, location, and utilization be-
tween years (Fig. 6; 1993—29 ha, 1994—27 ha;
67% overlap in location between years).

Translocated snakes neither confined their
movements to a restricted area nor survived
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(pooled for all individuals; excluding days of no
movement) by time and sex in eight resident Heterodon
platirhinos during the activity season (15 April-15 Oc-
tober). Plotted are mean *+ 1 SE.

long enough to warrant calculating home ranges
(Tables 1, 2). Although frequency of daily move-
ment (47-57%) and amount of daily movement
(~120 m/d) were similar for both resident and
translocated snakes (Table 2), variability in
amount of daily movement of nonresidents (CV
= 58%) was almost six times greater than that
of residents (CV = 10%; F;; = 65.2; P < 0.001;
Zar, 1996). The distributions of daily movements
between the groups were similar for movements
up to about 400 m, but beyond 400 m, move-
ments were primarily those of translocated
snakes. Furthermore, no daily movements >750

TaBLE 2. Home range area, frequency of daily movement, amount of daily movement (excluding days of
no movement), and variation of daily movement of eight resident and eight translocated Heterodon platirhinos.
Sample sizes include separate annual estimates for three resident and one translocated snake each of which
was tracked over two years. No translocated snake survived long enough in the activity season to warrant

calculating a home range.

Resident Translocated

N=11 N = P
Home range area (ha) 502 * 6.4 — —
Freq. daily movement (%) 57 + 4 47 + 8 P> 0.05
Daily movement (m/d) 119 = 4 120 + 23 P > 0.05
CV daily movement (%) 10 58 P < 0.001
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FiG. 3. A typical minimum convex polygon annual home range of a resident Heterodon platirhinos (female,
no. 1) in successive years. Symbols represent active-day locations for 1992 only (96 of 179 total daily locations).

FiG. 4. Time series analysis of annual home ranges
of resident Heterodon platirhinos in successive years.
Plotted are successive 20 active-day locations for two
snakes over two years. Successive home ranges are
indicated by a (1) thick solid line, (2) dashed line, (3)
dotted line, and (4) thin solid line. On 25 August 1994,
no. 8 was eaten by an avian predator (at location in-
dicated by asterisk), thus home range for period 4
could not be calculated as it was in 1993. Home ranges
are to scale and aligned in two-dimensional space as
indicated by tick marks.

m were made by residents, whereas about 4%
of daily movements made by translocated
snakes exceeded 750 m (Fig. 7). Of five trans-
located snakes that survived at least 40 total
days (including days of no activity), three even-
tually moved in a mostly unidirectional pattern
away from their respective release site (e.g., Fig.
8).

During the course of the study, six of eight
resident snakes (75%) were depredated (Table
1). Survivorship of resident snakes within an ac-
tivity season averaged 122 + 21 days (Table 3)
and was highly variable (CV = 57%). Of eight
translocated snakes, at least four (50%) and pos-
sibly six (75%) were depredated, depending on
whether missing snakes (N = 2) were removed
from the study area by predators or were ““miss-
ing’” because of transmitter failure (Table 1). The
period of survivorship of translocated snakes
within an activity season averaged 36 + 7 days,
was highly variable (CV = 58%), and was sig-
nificantly less than that of residents (one-tailed
Mann-Whitney, U = 81.0; Table 3). One-tailed
binomial tests indicated that the Trent-Rongstad
survival rates of translocated snakes were also
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FIG. 5. Home range size of two resident Heterodon platirhinos by year as a function of the number of active
{excluding days of no movement) locations during the activity season (15 April-15 October). No. 8 was eaten

by a predator after 60 locations in 1994.

significantly less than that of resident snakes
(Table 3). Total length of survival period from
initial capture to the last location, including
across years, was significantly less in translo-
cated snakes (63 * 30 d) than in resident snakes
(235 + 86 d) (t = 1.86, df = 14, P < 0.05).

HP6 - 1993
73 ha

HP6 - 1994
27 ha

FIG. 6. Time series analysis (successive 20 active-
day locations) of the annual home ranges of resident
Heterodon platirhinos no. 6 in two years. Successive
home ranges are indicated as per Fig. 4. Home ranges
are to scale and aligned in two-dimensional space as
indicated by tick marks. Asterisk indicates overwin-
tering site in the quarry.

DiscUssION

Preferred habitat of resident H. platirhinos in
Arkansas was similar to that described for the
species in many parts of its range (i.e, dry up-
land open deciduous/pine forest, forest edge,
dry sandy habitats near water; river flood
plains; seldom in moist and heavily forested ar-
eas; summarized in Platt, 1969). The generally
open and dry habitats used by H. platirhinos
may be related to a preference for maintaining
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FIG. 7. Frequency of daily movements according to
distance moved in resident (N = 633 locations) and
translocated (N = 149 locations) Heterodon platirhinos
in the activity season (15 April-15 October).
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FIG. 8. Movement patterns of Heterodon platirhinos no. 10, which survived much longer than any other trans-
located snake (Table 1). Initially released on 2 July 1993, she quickly moved away from the study area. For 27
days we tracked her off the study area (locations not shown), 16 of which were spent inactive while shedding.
After shedding, we again captured, translocated, and released her on the study area at the location indicated
by the large dark-centered square on 13 August 1993. She spent the remainder of the 1993 activity and 1993—
1994 overwintering seasons within a small area (<2.5 ha) immediately surrounding the release point. After
emerging in spring 1994, she left this area and, over a period of about one month, moved unidirectionally to
the location indicated by the large dark-centered circle where she was eaten by a fish on 29 April.

relatively high body temperatures (Platt, 1969;
Huey, 1991). Heterodon platirhinos in Arkansas
appeared to be diurnally active as reported by
Platt (1969) and Scott (1986) for Kansas and Vir-
ginia populations. The frequency of daily activ-
ity for individual Heterodon (57%) was similar to
an average for eight different snake species

(60%; Fitch and Shirer, 1971) and apparently
slightly less than values reported for various
other telemetered snakes (Pituophis, 63%, Gro-
the, 1992; Coluber, 72-80%, Plummer and Cong-
don, 1994; Masticophis, 76%, Secor, 1992; Sistru-
rus, 69%, Johnson, (1995).

In our small sample, males tended to move

TABLE 3. Period of survivorship and Trent-Rongstad survivorship estimates (TR) of eight resident and eight
translocated Heterodon platirhinos during the annual activity season (15 April-15 October). Trent-Rongstad es-
timates and their 95% confidence limits were calculated assuming that the three missing snakes with unknown
fates either died (TR,,) or were missing due to transmitter failure (TR,). Data include separate annual estimates
for three resident and one translocated snake each of which was tracked over two years.

Days TR, TRy

survive survival survival
Resident 122 =21 0.441 (0.162-0.700) 0.506 (0.199-0.764)
Translocated 36" EY 0.015 (0.0002-0.141) 0.043 (0.001-0.257)
Probability <0.01 <0.01 <0.01
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more than females in both spring and fall, a be-
havior consistent with mate searching behavior
(Gibbons and Semlitsch, 1987) for species which
mate in both spring and fall as H. platirhinos is
known to do (Platt, 1969; Plummer and Mills,
1996). Based on the distribution of captures,
both Platt (1969) and Gibbons and Semlitsch
(1987) found that activity for H. platirhinos was
seasonally bimodal, with peak periods of activ-
ity in the spring and fall. Although based on
few individuals, our data suggest that a bimodal
seasonal activity pattern may be more charac-
teristic of males than females. A similar mid-
summer decrease in male activity has been re-
ported in other snake species (e.g., Feaver, 1977;
Madsen, 1984; Plummer, 1985, 1991).

Time series analysis supports the notion that
home ranges of individual resident H. platirhinos
consisted largely of a single, well-defined area.
Home ranges of H. platirhinos were, except for
Crotalus horridus, much larger than any of those
reported in 45 studies of 33 snake species re-
viewed by Macartney et al. (1988). More recent-
ly, only home ranges of the large boid Morelia
spilota (males, 52 ha; Slip and Shine, 1988) and
the wide-foraging Masticophis flagellum (53 ha;
Secor, 1992) are reported to be roughly the size
of those of H. platirhinos (50 ha). Macartney et
al. (1988) suggested that species-specific home
range and movement patterns may not exist in
snakes, and much of the spatial and temporal
variation in movements of wide-ranging species
(e.g., Pseudechis porphyriachus, Shine, 1987; Col-
uber constrictor, Plummer and Congdon, 1994;
Morelia spilota, Slip and Shine, 1988; Shine and
Fitzgerald, 1996) is thought to result primarily
from spatial and temporal differences in re-
sources (Gregory et al,, 1987; Macartney et al,,
1988; Plummer and Congdon, 1994; Shine and
Fitzgerald, 1996). Whether the large home rang-
es for H. platirhinos in Arkansas are taxon-spe-
cific or result from widely dispersed resources
remain to be determined.

If resident snake no. 1, lost to an unknown
cause (Table 1), was assumed to have been lost
because of transmitter failure and thus in fact
survived, the calculated Trent-Rongstad survi-
vorship for resident adults during the activity
season was ~50% (Table 3). Assuming that pre-
dation during the activity season was the major
source of mortality and overwintering mortality
was negligible, this value is similar to the 47%
annual survivorship calculated from Platt’s
(1969) mark-recapture data by Parker and Plum-
mer (1987), and is in accordance with the life
history of H. platithinos which is characterized
by relatively early maturation, high fecundity,
and high mortality (Platt, 1969; Parker and
Plummer, 1987).

Resident and translocated hognose snakes ap-
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peared to behave similarly in terms of frequen-
cy and amount of daily movement, and the few
body mass data suggest that translocated
snakes were able to forage successfully. Similar
results in behavior between resident and trans-
located snakes have been reported in Morelia spi-
lota (Shine and Fitzgerald, 1996) and Crotalus
horridus (Reinert and Rupert, 1999). However, as
in C. horridus (Reinert and Rupert, 1999), our
data demonstrated that translocated hognose
snakes did not survive as long as resident
snakes and exhibited aberrant movement pat-
terns in terms of confinement to a specific area.
Home range theory suggests a possible causal
link between aberrant movements and de-
creased survivorship. Home range theory is
predicated on familiarity with habitat (Brown
and Orians, 1970), and our data show that in-
dividual resident H. platirhinos normally move
in ways that strongly suggest familiarity with
and confinement to a specific home range area.
Furthermore, moving snakes likely are at greater
risk of predation than when inactive (e.g, An-
dren, 1985; Madsen and Shine, 1993; Shine and
Fitzgerald, 1996). Motivated by exploration
and/or search for familiar landmarks, unfamil-
iarity with habitat could result in snakes mak-
ing extended undirected movements in high
risk areas (e.g., high visibility to predators).
From a conservation perspective, these results
suggest that using adult translocation to aug-
ment declining populations in another area may
not be an effective strategy for some snakes,
particularly for highly mobile but inoffensive
species such as H. platirhinos. However, the pau-
city of translocation studies in snakes precludes
broad conclusions at this time. For example,
movement patterns and perhaps survivorship
may be less affected by translocation for more
sedentary snake species provided that such
snakes are released into optimal habitats (Shine
and Fitzgerald, 1996; Shine, pers. comm.).
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