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EXECUTIVE SUMMARY

Movement and habitat selection studies are necessary for the conservation and proper
management of reptile species.  Such data are required when dealing with threatened,
endangered, sensitive, or declining species to aid in the maintenance or recovery of that
species, Becausc the Longnose Snake (Rhinocheilus feconsel) is listed in 1daho as a U.S.D.1
Bureau of Land Management Sensitive Species and as an [daho Department of Fish and Game
Specics of Special Concern, we undertook this project to determine movement patterns and
habitat seleclion of Longnose Snakes in southwestern Idaho, We used data from an extensive
trapping survey that we conducted for Idaho Powcr Company io determine [ongnose Snake
macrahabitat use. We then used radietelemetry to monitor movements and microhabitat use of
three Longnose Snakes at Bruneau Duncs State Park. We measured microhabilat variables at
each site where a snake was relocated {i.e, its location was redetermined) to quantify "used”
microhabitat, We also measured microhabital variables at randomly selected sites to obtain an
estimate of the distribution of "available” microhabitat. To determine if Longnose Snakes were
selecting certain microhabilat characteristics, we compared used to available microhabitat and
tested for significant differences. We determined that Longnose Snakes at Brumeau Dunes
State Park select retreat site habitats wilth burrows and shrub cover. Therefore, we feel that
burrows and shrubs are an important aspect of Longnese Snake microhabital and should be
considered when managing for this sensitlive species.



Longnose Snuke (Rhinocheilus leconrei) captured at Bruneau Dunes State Park,
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INTRODUCTION

Movement and habitat selection studies are ngecssary for the conservation and proper
management of reptile species. The ecological reactions of reptiles to management practices
are often highly site specific, depending on the details of the local environment. Therefore, site
specific habitat and movement data need to be collected to construct predictive models of the
effects of management practices on reptiles (Bury et., al. 1980). Unfortunately, the secretive
nanire of many snake species has resulted in a lack of data on movement and habitat selection
{Reinert and Kodrich 1982}, Such data are required when dealing with thrcatened, endangered,
sensitive, or declining speeics to aid in the maintenance or recovery of that species. Recause
the Longnose Snake (Rhinocheilus leconted) is listed in ldaho as a U.S.D.I. Bureau of Land
Management Sensitive Species and as sn Idaho Department of Fish and Game Species of
Special Concern (Conservation Data Center 1994}, we undertook this project to determine
movement patterns and habitat selection of Longnose Snakes in southwestern [daho.

A necessary requirement for any study of habitat utilization or habitat selection is to
assess snake distributions in the environment accurately without observationat bias in sampling
{Reinert 1993). In the spring and summer of 1993 and 1994 we conducted an extensive
trapping survey of the C.J. Strike Reservoir Area for Idaho Power Company to determine the
distribution, abundance, and macrchabitat associations of the Night, Ground, and Longnose
3nakes. In two tield seasons, we installed 47 drift fence and funnel trap arrays over the length
of the study area (Fig.1) in six different habitat (ypes {Desertic Flerbland/Forbland, Desertic
Shrubland, Grassland, Shrubland, Shrub Savanna, and Talus) (Sce Appendix | for definitions
ol habitat types}). We captured Longnose Snakes in four of the six habitat types {Desertic
Herbland/Forbland, Desertic Shrubland, Shrubland, and Shrub Savanna). Common to al| sites
where we captured Tongnose Snakes, were sandy (1o sandy loamy soils and a shrub compornent,
Although we found that Longnose Snakes were selecting certain habitat patches, we did not
know what specific features of that patch they were selecting.

The goal of this study was to determine microhabitat sclection for Longnose Snakes in
southwestern Idzsho. To achieve this poal, we needed to accomplish the following specific
objectives: (1) determine longnose Snake movement patterns via radiotelemetry; (2)
characterize individual Longnose Snake micrchabitat use in the habitat patches where they were
captured; (3} characterize micrehabitat available in that habitat paich; and (43 compare used
to available microhabritat te deterniine if microhabitat selection had occurred.

Because radiotelemetry provides concise information on the spatial biology of snake
species {Rencrt and Kodrich 1982), we used it to monitor the movements and microhabitat use
of (hree Longnose Snakes within their larger habitat patches, Miniature, radiotransmitiers were
implanted into three Longnose Snakes at Bruneau Dunes State Park, We colleeted a series of
habitat measurements around each relocation site {i.¢., cach site where the snake’s location was
redetermined) to characterize the site.  The microhabitat around the relocated snake was
considered as being used by that snake. Thus, radiotelemetry allowed us to nonitor Longnose
Snake movemenis and to determine Longnose Snake microhabitat use,



To determine 1f Longnose Snakes were selecting specific microhabitat characteristics,
we compared the characteristics of the used microhabitat to the characteristics of avaiiable
microhabitat.  Available microhabitat was determined by measuring tnicrohabitat variables at
randomly selected sites. We then compared the used microhabitat to available micrehabitat to
look for differences. If significant differences were evident, then we concluded that
microhabitat selection had occurred (Manly etal. 19933

This report provides: (1) relevant results from the trapping study undertaken for Idaho
Power Company by Idaho State University; (2) results on microhabitat selection of Longnose
Snukes; and (3} implications for Longnose Snuke management. We fecl the combined results
of these projects will be useful in the management of Longnose Snakes in southwestern I1daho.

METHODS
Study Ares

We conducted the trapping portion of the study for Idaho Power Company in the C_).
Strike Reservoir Area in southwestern Idaho. The study area was approximately 40 kilometers
{25 mles) long, and is comprnised of sections of the Snake and Bruneau Rivers {Fig. 13, The
castern boundary of the study area was Crane Rock and the western boundary was the Borden
Lake Cooperative Wildlife Management Area.  The study area was comprised of U.S.D.
Burcay of Land Management, [daho Fish and Game, Idaho Power, and private lands.

We conducted the movements and microhabitat selection portion of this study at
Bruncau Dunes State Park because it was the only site where we caplured Longnose Snakes
that were large enough to accommodate radiotransmitters, An added advantage was that
Bruneau Dunes contained two relatively cxtensive patches of Desertic Herbland/Forbland
(referred to as Forbland hereafier) and Shrub Savanna. From the trapping study, we knew that
these macrohabilat types were being utilized by Longnose Snakes, and we wanted to see if
there were specific micohabitat characteristics in these habitat types that were being selected
{Fig. 2}. See Appendix 1 for a description of Forbland and Shrub Savanna.

Trapping

We instalied 44 drift fences with funnel traps in the six major habitat types eccurring
in the C. ]. Strike Reservoir Area. Fifteen were installed during the first vear (1993) and 29
were 1nstalled duning the second year (1994). During the second year, we repeated three of
thie 1993 sites, so the total number of arrays used for trapping data analysis was 47, Fach
array consisted of four 7.5 m sections of 50.8 ¢m metal flashing avranged in a capital T
confipuration (Fig. 3). This array is 2 modified version of the trapping arrays proposed by
Campbell and Christrman (1982), Jones (1986), and Karns (19%6).

We constructed funnel traps with fine enough hardware cloth (1/8", 3.2 mm) to prevent
the ¢scape of small snakes. One 91 em x 61 cm piece of hardware cloth yields one trap body



(6] em x 55 cm), one funnel (41 cm x 36 cm), and a door (15 cm x 23 cm): two additional
funnels measuring 41 cm ¥ 37.6 ¢m were cut from pieces of hardware clath 91 cm x 37.6 o
We rolled the &l cm x 55 cm picces of hardware cloth into cylinders and Fastened them
together with 1/8 inch (3.2 mm) pop rivets with rivet backs. The 41 x 36 cm picces were
rolled into funnels, pop riveted together, inserted mto the ends of the trap bodies, and pop
niveted into place. We then cut a doorway In the top of the trap to access animals without
having to remove the trap from its place in the array. The edges of the doorway were covered
with duct tape 1o prevent cutting oursclves or harming the ammals when removing them from
the trap. The door was secured to the trap body with wire, and hooks with rubber bands (icd
to thern held the door shut. A completed trap measures approximately 935 cm x 17 cn, varying
slightly due to differcnces that occurred during assembly (Fig. 3). To minimize trapping
mortality, we outfitted each trap with an external cardboard or wood cover, provided an
internal cardboard cover, and provided approximately three em of soif substrate inside sach rap
{Lowell Diller, pers. cormmm.).

Movements

We used radictelemetry to determine Longnose Snake movements. Mimature, 1.7 g
BD-2GT Temperature-Sensing radiotransmitters {Holohil Systems LTD., Ontario, Canada) were
surgically implanted into three Longrose Snakes that were large enough to accommodate the
transmitter {snout-vent length 61-64 ¢cm, mass 63-72 g). We allowed the snakes to recover
from surgery for several days and then released them in the vicinity of the trapping array where
they were captured. We relocated each individual every two to three days during the day.
Lach time a snake was relocated we marked the site with a colored flag showing the date of
the relocation. When a snake moved. we measured the angle and distance between consecutive
locations 50 we could pltt movements.

Microhabitat Measurements

Used Microhabitat: We quantified the microhabitat at each site wheore a snake was relocated
using quadrat and line intercept methods modified from Reinert {1984 a and b) tor the desert
envircnment. These sites will hereafter be referred to as snake location sites. A one meter
square quadrat was centered over cach snake location site (Fig. 4). In the gquadrat. we counted
or measured: {1) number of burrows, (2) burrow diameter, (3} number of shrubs, (4) shrub
height, and {3} relative canopy closure (length x width of cach shrub). We also collected line
intereept data on four randemly selected one meter transects, inside the quadral, to quantify the
following: (1) bare ground, (2} litter, (3} moss, (4) forb cover, (5} grass cover, and (&) shrub
COVET,

In addwion 1o the quadrat measurements, we collected data around each snake lucation
site by randomly selecting four five-meter transects along a ten-tneter axis that hisected the
quadrat parallel to the trapping array where the snake was captured (Fig. 4). Along cach five-
meter transect, we counted or measured: (1) number of burrows, (2} burrow diameter, (3)



nuraber of shrubs, {4) shreb height, and (5) relative canopy closure (length x width of each
shrub) along & onc-halfl meter strip on cach site of the transcet.  We also collected the
following line intercept data on the four randomly selected transects; (1} bare ground, (2
litter, {3) moss, (4) forb cover, (5) grass cover,and (6) shrub cover.

Available Microhabitar:  We quantilied available microhabitat by measuring the same
microhabitat characteristics at randomly selected sites. Each time we collecied data at a snake
location site, we also measured microhabitat characteristies at a randomly chosen site. We
used a random numbers table to generate a random distance (no less than ten meters and no
greater than 350 meters) and a random angle from the snzke Incation site. This provided us
with an estimate of the distrtbution of available microhabitat to compare with the used
microhabitat to determine if selection was occurring

Data Analysis

Trapping:  We calculated pooled capture rates per 100 trap nights for each site where we
captured Longnose Snakes in 1993 and 1994. Capture rates were compuled by dividing the
total number of Longnese Snakes captured per site {including recaptures) by the total number
of trap mights for that site. We generated bar graphs for comparison of capture rates between
habitat types (Fig. 5).

The arecas around all trapping arrays (1993 and 1994} were assigned to one of six
macrohabitat classes (Appendix i} by L. Anthonic Holthuijzen {Tdaho Power Company) using
data collected at each trapping array by the Idaho Power field crew. Each site was assigned
{e a partcular habitat cover {ype {Desertic Herbland, Desertic Shrubland, Grassland, Shrubland,
Shrub Savanna, or Talus}. We compared the number of arrays in each habitat type with (he
number of those habifats where Longnose Snakes were captured. By dividing the total number
of trapping siles 1n each habitat class where Longnose Snakes occurred by the total number of
sites where trapping was conducted for cach habital class and multiplying by 100 to standardize
the index, we generated the probability (%) of trapping Longnose Snakes in each habitat tvpe
(Fig. 6).

Movements: We plotted each individual snake’s movement pattern and penerated individual
horne ranges using the convex polygon method. We used the convex polygon method because
it is most commonly used to deline animal activity ranges and thercfore most comparsble to
previous studies {Reinert 1992). To test for directionality of each individual's movements we
caleulated Rayleigh's 2. Rayleigh’s 2 determined if the dircction of each individual's
movements were uniformly distributed around a circle (Zar 1984). If the sample is cvenly
distnbuted arcund the circle {p > 0.03) then there is no dircctionahty in movenients.

Microhalitar Sclection: Although during our survey for Idaho Power we undertook possibly
the largest reptile trapping effort in the state’s history, we only captured three Longnose Snakes
that could be used in this study. Because of the small sample size and high variance, it was
impussible to generate an omnibus F statistic lo deterntine if the uvsed microhabitat was



significantly different than the available microhabitat. The snakes were aiso in different habitat
types, Forbland and Shrub Savanna, so we could not justify pooling for analysis. Therefore,
we reduced the microhabitat data to calegorical data and plotted to see if differences were
cvident. We then analyzed the data, variable by variable, using Fishers Exact Test for 2x2
contingency tables and generated cxact probabilittes for Row x Column contingency tables
(Conover 1971). We analyzed the quadrat data separately from the line intercept data.

RESULTS
Trapping

We captured l.ongnose Snakes in four of the six habitat types: Forbland, P{c)= 22%,
Desertic Shrubland, P(c)= 29%, Shrubland, P(c)= 10%, and Shrub Savanna, P(c)= 29% (Fig.
6). All areas where we captured Longnose Snakes were upland sites with sandy to sandy loam
s50ils that had some shrub component at the site. Capture rates were highest in Shrub Savanna,
{ollowed by Desertic Shrubland, Desertic Herbland and Shrubland (Fig. 5).

Movements

We telemetered three Longnose Snakes (snakes # 11, 3, and 6) at Bruncau Dunes State
Park during the summers of 1993 and 1994 {Tabie 13. Snake #11 was radio-tracked at the
Shrub Savanna site from 28 July 1993 to 11 Scptember 1993, but we were unable to relocate
it after the winter of 1993. Snake #11 had a home range of 15,337 w" (Fig, 7). Snake # 6 was
capturcd at the same Shrub Savanna site 11 1994 and we tracked its movements from 7 July
1994 to 25 September 1994, Snake # 6 had a home range of 73,494 m° (Fig. 8). Snake # 5
wag tracked from 7 July 1994 to 25 September 1994, Snake # 5 had a home range of 30,843
m’ (Fig. 9). Mone of the snakes demonstrated directionality in their movements (Figs. 10, 11,
and 12).

Microhabitat Selection

We detected significant differences in four of the eleven microhabitat variables between
used and available quadrais (Table 2). At the Shrub Savanna site, none of the random quadrats
had any burrows or shrubs, while three of the snake location sites had burrows and two of the
sties had shrubs.  Therefore, there were differences between the used and available
microhabital. The snake in the Shrub Savanna habital at Bruneau Dunes State Park sclected
sites with Burrows and Shrubs (Fig. 133, There were no other significant differences between
avatlable and used variables at this site. At the Forbland site, the number of burrows at uscd
and available microhabitat appears to be different when plotted as a bistogram (Fig, 14A}
{Fishers Lxact Test p = 0.057). Forbland quadrat data alse indicated that burrow diameter at
snake location sites was significantly different from burrow diameter at random sites (p =
0.003). The snake in the Forbland habitat types selected sites with burrows in the 1-3 em
range or larger,



We also detected significant dilferences in two of the eleven transect microhabitat
variables collected at the Forbland site (Fig. 14 C and ). The number of burrows and shrub
height at the snake location sites were significantly different than the number of burrows and
shrub height at random sites (p = 0.007 and (1024 respectively) (Appendix 2 and 3).

DISCUSSION
Trapping

During the two year study for Idaho Power Company, no Longnose Snakes were sver
vaptured in rocky areas on the rim or adjacent to talus. This suggests a preater association with
shrub or herbland habitat types than with rocky areas.  However, in a study conducted
between 1977 and 1980 by Diller and Wallace {1981) in southwestern [daho, Longnose Snakes
wert reported to be the collected in rocky as well as the shrub and herbland habitat types.

Movements

Our movement data sugpest that Longnose Snakes at Bruncau Dunes tend to remain in
an area if they are in appropriate habitat. Longnose Snakes appear to be moderate movers
{hundreds of meters), when compared to Western Rattlesnakes (Crofafus viridis) that have
moves of over a kilometer (Lobb 1994). The relatively small home ranges of each individual
Longnose Snake supgest that when a snake is in appropriate habitat it tends to stay there.
However, Longnose Snakes are crepuscular to nocturnal and we were unable to track individual
snake movements continuously to see of they were making forays owt of the reported home
range area during the night.

Microhzahitat Selection

Our microhabitat data indicate hat sites with shrubs were selected by the Longnose
Snakes in the Shrub Savanna and Forbland habttat types. Our guadrat data also indicate that
sites with burrows were selected by the snake in the Shrub Savanna habitat type and suggest
that burrows were selected in the Forbland site. We feel the marginally significant resuli from
the quadrat measurements was an artifact of the sampling method. Each time a snake was
relocated it was in a burrow, and a quadrat was centered over the site. The opening to the
burrow was not always in the quadrat, and therefore, some guadrat counts at snake refocation
sites containcd no burrows, We feel the line intercept data are more indicative of what is
happening at the Forbland site. These data indicate that Longnose Snakes in the Forbland
habitat Lype select sites with many burrows.

Our results are consistenl with what is reparted in the literature for this species.
Longnose Snakes are a crepuscular to nocturnal snake that uses burraws {Diller and Johnson
1982, Nussbaum ct.,al. 1982; Stebbins 1985). Because lLongnose Snakes are nocturnal, they



use burrows during the day. The cxtensive mammal burrow systems at both sites in the park
provide retreat sites away from the extreme surface temperatures and some predators.

Management Implications

Macrohabitat Management: A prerequisite for the proper management of any species is
knowledge of its distribution, relative abundance, and habitat associations in the arca to b
managed.  After two vears of inlense trapping and vepetation measurcments, we have an
increased understanding of these three parameters for Longnose Snakes in the €., Strike arca.
We have identificd one factor that may be having a nepative influence on the reptile
populations in the study area; the conversion of native bunchgrass and shrub habitats o exotic
grasslands or agriculture. We did not capture target species in any of our trapping sites
situated in exotic grassland.

Microhobitar Management: Because we were relocating each individual during the day, we
actually determined retreat site microhabitat selection. Because Longnose Snakes spend most
of their time in retreat, these sites are espucially important.  Thercfore, we conclude that
burrows and shrub cover are an importamt aspect ol Longnose Snake habitat and should be
protected when managing for this Sensitive Species in southwestern Idaho.
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Table t. Distances moved and dates of detection fur each f.ongnose Snuke's movements.

Wove # Angle moved  Distance movedim] Date of move Number of Days

Delection at Same Site

Shrub Savanna 1994

Released NG move no mave 07-Jul-84 12
1 129 143 25-Jul-84 7
2 30 21 29-Jub-94 ?
3 182 197 04-Aug-94 ?
4 30 74 12-Aug-94 9
5 271 301 {(15-5ep-94 ?
3] 161 226 17-Sep-04 8

“*Recaptured 14 October 19584

Forbland 1994

Released Released Released 07-Jul-g4 2
1 208 122 03-Jul-g4 &
2 170 47 18-Jul-84 ?
3 135 182 25-Jul-54 g
4 118 110 28-Jul-94 7
5 288 140 04-Aug-84 ?
B 331 132 12-Aug-94 ?
7 14 128 17-Aug-94 ?
8 235 75 21-Aug-84 ?
9 145 120 05-5ep-54 20

Shrub Savanna 1883

Heleased Released Feleased 28-Jul-83
1 158 17 28-Jul-33 h
2 240 70 02-Aug-393 2
3 A58 113 05-ALg-93 i
4 146 147 10-Aug-93 ?
5 330 137 11-Aug-83 ?
5] 284 5 14-A10-33 ?
7 A30 8 17-Aug-493 ?
B 108 194 21-AUg-93 4
9 242 1494 02-5ep-94 g

10



Table 2. 1994 Shrub Savanna and Forbland one meter quadrat data

Site #Burrows  Brw. OMs. fem)  # Sheabs Hbfem) Canopy(cm’)  Bareycra)  Litter{emp  Mossicm} Forbsjcm] Grass femi  Shrabs fom)

Shidb Savanna 15994 Quadrat

U=ed ] a0 o o i} £2 168 4] Q 15 ]
Lzad L] 11453 1 93 Fim2 4B 280 1] x| 59 1]
Fl=zad 3 334 1 173 AE7R0 o 125 1] 4 K3 271
sen 4l 31 Q o ] 61 04 i 0 35 0
Ueed Q a0 c 1 0 245 132 o 23 0 v
LPaedf 4] o o f Q ire 2 a 17 k| 1]
5o 1 ) 1 s Q 10 233 a 1% 1&1 &
Random ] o a L] u] 115 135 1] 4] 50 100
Random ] 1] a Q o | 770 35 a7 4] o
Fandorm a o a +] a 102 140 4] » 118 b
Randarn o o 4] i) 1] £2 3 0 ] 135 a
Random Ju] ] [+ o a 18 41 o 41 a +]
Randpm G o [+] 4] 4 151 1655 1 if 45 o
HRandom o Ao i} ) Q 53 kL) L 4 k1] &
Forbland 14984 Quadaat
Used B 53314332 ] L o 113 164 a 29 N ]
Used 3 1.3 1 a8 2144 152 163 o ] 39 b
Used 2 FR | 2 &t 54 4B0C, 2104 B LT 0 14 ] 106
Used 3 T2.2 1 IL ] 15 129 B 48 ] n T?
Uzed 4 LA o 1] Q 123 1B7 ET a | 13
Used o] ada o 1] a 33z 34 b 249 o o
Uzod 1 540 1 63 B7a0 g 132 4 3 0 33
Kzcd 1 84 ] ] o 152 | 3 ac LE] IJ
Used i) oo i} il o 110 207 4] a 61
Rangom ] a iy il Q 24 232 al 53 ] o
Rangem 1] a il o 0 Fag 5T o 34 71 o
Raadtin 3 2233 il 0 4] 20 oo 1 14 B a
Random 1 E 1} Q ] 268 ] 43 & A f
Fandom i o 2z 2224 144 432 235 TE x| ] 1] 34
Randum o 4] 0 jal o 220 110 1) 8 4l
Randun o ¢] i o a 150 137 o ] 1] o
Randam o Q o Q i 114 720 Q fira 14 25
Random n o 0 0 i =) 0 ] 0 I al
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C. J. Strike Reservoir, Idaho

w ‘K‘.
‘ *
! *
| .
B Brunsau Dunes
N B Slate Paik

W = 1933 and 1994 Trapping Sites
= Longnose SBnake Capture Sites

Figure 1. Longnose Snake distribution in the C.1. Strike Reserveir Arca. Black stars
represent lrapping locations, and gray stars indicate sitcs where Tongnose Snakes were
captured.
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BRUNEAU DUNES, IDAHO
BRUNEAU DUNES STATE PARK
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Froure 20 1993 and 1994 Longnose Snake activity centers at Bruncau Dunes State Park
The map was scanned {ron the Bruneau Dunes Quadrangle [dahe, 7.5 minute series
{Topographic) 1978 map  The red stars correspond to the activity areas in cach habitar
type for each telemetered Longnose Snake.
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Figure 3. Schematic diagram of the "T" trapping array and funnel trap used during the
1953 and 1994 trapping seasons at C.J. Stinke.
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Figure 4. A representation of the 1m x 1m vegetation sampling quadrat located over a
relocated snake (star) with the four, five meter transects. The shaded area represents the
meter stnp census. Not drawn to scale.
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Movements of Longnose Snake # 11
Bruneau Dunes Shrub Savanna 1993
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Figure 7. Movements and home range of Longnose Snake # 11 at the 1993 Shnub
Savanna site. The arrows represent assumed direction of movement.
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Movements of Longnose Snake # 8
Bruneau Dunes Shrub Savanna 1994
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Figure 8. Movements and home range of Longnose Snake # 6 at the 1994 Shrub
Savanna site. The arrows represent assumed direction of movement.
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Movements of Longnose Snake # 5
Bruneau Dunes Forbland 19884
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Figure 3. Movements and home range of Longnose Snake # 5 at the 1994 Forbland site.
The arrows represent assumed direction of moverent.
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Figure 10. Cireular scattergram of Longnose Snake # 11's movements in the 1993 Shrub
Savannz habitat. Snake # 11 exhibited no divectionality in its movements.
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Figure 11, Circular scattergram of Longnose Snake # 6's movements in the 1994 Shrub
Savanna habitat. Snake # & exhibited no directionality in its movements,

22



. ‘
r=0.256 \
T =183.8% 9459
; p>005 ~ \~.
-.'; 'l.llll

Figure 12, Circular scattergram of Longnose Snake # 5's movements in the 1994
Forbland habitat. Snake # 5 cxhibited no directionality in its movements.
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shrub height (C), and number of shrubs {D) between used and random sites because all random
sites had counts of zero.
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Figure 14, Comparison of avaiiable and used quadrat and transect habital characteristics at the
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Appendix 1. Macrohabitat categories and definitions of cover types used during 1993 and
1994. Type in bold indicates macrohabitats used in this study,

Adjacent to Talus/ClLiff: Consists of nearly wvertical rock or bare soil faces, or slopes of
unconsolidated rock matenial with total vegetation cover of 5% or less.

Barren: Is an undisturbed (by direct hwnan influence) upland area that has a total vegetation
cover of 5% or less.

*Desertic Herbland/Forbland: An upland commaunity with 1-25% total vegetation cover
of gon-woody plants (including lichens and mosses) forming the dominant vegetation
stratum. 1t includes sparsely vegetated sites in non-desert areas,

Desertic Shrubland: An upland community with 1-25% total vegetation cover with shrubs
{including small trees < 5 m) forming the dominant vegetation stratum,

Forbland: An upland community with a total vegetation cover of at least 25% and dominated
by non-woody plants (including lichens and mosses) of which forbs (native or introduced) are
dominant.

Grassland; An upland community with at least 25% total vegetation cover, dominated by non-
woody plamts {including lichcns and mosses) of which grasses {native or introduced) are
dominant.

Shrubland: An upland vegetation community dominated by shrubs (including small trees < 3

m} with a shrub canopy of at least 25%. Total vegetation cover is greater than 25 %.

*Shrub Savanoa: An upland community with 5% to 25% canaopy cover of shrubs
(including small trees < 5 m). Total vegetation cover is at least 25%, and the area
between shrubs is typically dominated by grasses or ¢ther herbaceous vepetation.
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\ppendix 1B Photweraph of the 1994 Focbland Site,
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