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INTRODUCTION

As the population of southwestern Idaho grows, there is a corresponding increase in the number
of recreational users of off-highway motorized vehicles (OHMVs).  An extensive trail system has
evolved in the Owyhee Front, and several off-highway motorized vehicle races are proposed for
any given year.  Management decisions by the Bureau of Land Management (BLM) regarding
the use of public lands for OHMV activity should take account of the impact of OHMV activity
on wildlife habitat and populations.  However, our knowledge of the impact of this increased
activity on many species of native wildlife is minimal.

Of particular interest is the herpetofauna of the area: the Owyhee Front includes the greatest
diversity of reptile species of any place in Idaho, and includes nine lizard species and ten snake
species (Table 1).  Three of these species are considered to be "sensitive" by BLM and Idaho
Department of Fish and Game (IDFG): Sonora semiannulata (western ground snake),
Rhinocheilus lecontei (long-nosed snake), and Crotaphytus bicinctores (Mojave black-collared
lizard).  One species, Hypsiglena torquata (night snake), was recently removed from the
sensitive list, but will be regarded as "sensitive" for the purposes of this report.

Off-highway motorized vehicles could impact reptiles in several ways.  First, they may run over
and kill individuals.  Second, they may collapse burrows, thereby reducing access to subterranean
prey and to escape and thermoregulatory locations.  Third, OHMV's may alter the habitat by
changing the plant community, thereby affecting the availability of prey, of escape locations, and
of shady locations.

The objectives of this study are:
1. To develop techniques for studying the impact of off-road vehicles.  The typical method used
to survey reptiles is the drift fence, which consists of a metal fence 2 feet high and 12 to 50 feet
long, with funnel traps along the fence to capture reptiles.  However, such fences are highly
visible, and to be able to determine the presence of reptiles within feet of off road vehicle trails
(where there would be a much higher rate of human visitation and therefore a higher rate of
vandalism) required development of more subtle and less visible techniques.

2. To gather preliminary data on the actual impacts of off-road vehicles on the reptile fauna, in
particular, to assess impacts on the three sensitive snake species mentioned above.  One person
working for one summer could not hope to answer all questions associated with the impact of
off-road vehicles on reptiles.

METHODS

There are three OHMV trailheads in the Owyhee Front area: Hemingway Butte is the most
heavily used, Rabbit Creek receives intermediate use, and Fossil Creek receives the least use. 
The present study was conducted in the vicinity of the Fossil Creek OHMV trailhead (Figure 1) 
because (1) it is an area of especially high reptile diversity, (2) it was easy to find unaffected
control areas, and (3) we could try our "stealth" traps with less chance for vandalism.
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Traditional drift fences are constructed of metal flashing and are very visible from quite a
distance. We designed a trapping system that can be used in close proximity to motorcycle trails,
but would attract relatively little attention from passers-by.  A "fence" consisting of a 2.5 meter
long piece of 1/8" mesh hardware cloth (1 ft. wide) buried so that the fence extends above
ground level nine inches.  Such a piece of hardware cloth is nearly invisible, but still provides a
structure that will direct wandering reptiles towards either end of the fence.  At each end of the
hardware cloth fence we placed a funnel trap (Figure 2), constructed of a 9" diameter aluminum
window screen, which had a funnel that narrowed to a 1" opening, and a 20 inch length.  Each
trap contained apiece of cardboard for shade.  Each treatment plot consisted of two fences, one
placed 2 m from the trail and one placed 25 m from the trail (Figure 3).  For each treatment plot
situated next to a trail, we also constructed a control plot located 200 m from the trail; the
direction from the trail was determined randomly.  In a very few cases, the control pair of fences
fell in habitat very different from the next-to-trail treatment pair.  For those cases we placed the
control pair on the opposite side of the trail.  We constructed a total of 26 pairs of plots located
on trails varying from narrow (9 to 12 inches wide) motorcycle trails to a two track (Figure 4,
Table 2).

We also censused reptiles in sandwashes, using six plots in rocky sandwashes and six plots in
sandy washes.  In these plots, one fence was placed at or near the center of the wash and the
other placed 25 m up the bank (Figure 4).  The washes chosen did not contain active OHMV
trails, but should be representative of the habitat of impacted washes. 

Traps were visited every other day during the first part of the season and every day as the
weather grew so hot as to have a high probability of animals succumbing to the heat.  Captured
animals were identified, measured, then released near the point of capture.  It was our experience
that 128 fences (which is the size of our study) is at or near the maximum number of fences that
can be checked during a day by a single worker.  Trapping began on May 28 (see Table 2 for the
days each array was active).  Traps were disarmed for a week over the July 4 holiday, then
rearmed until July 24, 1998.

Statistical Analysis

Our placement of traps at 2,25,200, and 225 m from trails allowed two different comparisons to
be conducted.  First, on a relatively small scale, we compared captures at the 2 m traps to those
at the 25 m trap.  Second, at a relatively larger scale, we compared the combined captures at the
close pair offences (treatment plot: 2 m and 25 m) to the combined captures at the control pair
offences (200 and 225 m).  For both comparisons, we used paired t-tests.

RESULTS AND DISCUSSION

We captured a total of 12 reptiles species (5 lizard species and 7 snake species), nearly two-
thirds of the species that occur in that geographic area and nearly all of the species that would be
expected for such a low desert, arid habitat (Tables 1 and 3).  Three of those species not
captured (sagebrush lizards, short-horned lizards, rubber boas) tend to be at higher elevations
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than our study site.  Two other uncaptured species (both the garter snakes) tend to be found near
water, which is non-existent on our site.  Finally, the western skink is a secretive and relatively
rare species, and the Mojave black-collared lizard was observed to fairly common in certain
areas of our study site, but is quite territorial and sedentary and is limited to rock habitat.

It is clear that our "stealth" trap design can capture most of the species present in the area,
including the sensitive snake species.  However, our fences captured more easily those species
that are widely ranging (such as western whiptail lizards and striped whip snakes) but do not do
well at capturing highly territorial, relatively sedentary species (such as collared lizards).  This is
the same trend one would see from traditional drift fences.  Because we did not erect traditional
drift fences (long, high, and unclimbable ), we are not able to make comparisons regarding the
effectiveness of shorter, lower, and more climbable "stealth" fences and traditional drift fences.

Effect of Trails

Combined captures of all lizard species and of all snake species showed that proximity to OHMV
trails had no detectable effect on numbers of reptiles (Figures 5 and 6).  For both groups there
was no substantial overall trend, and in some species (e.g., the side blotched lizard, the leopard
lizard, and the whip snake) there was actually a trend towards more captures at the 2 m trap than
at the 25 m trap (Table 2). This is likely the result of a combination of two factors.  First, the
trails in our study site are relatively lightly used, so impacts on the reptiles should be less severe.
Second, the trails do have at least one positive.  Much of the habitat in our study area contains
cheat grass (Bromus tectorum), which can occur in quite dense stands, making movement by
reptiles difficult.  OHMV trails open up bare patches that can be traversed relatively rapidly by
reptiles.  We hesitate to make too much of this potentially positive effect because it would be
operative only at low OHMV usage-at higher usage, many of the reptiles attracted to the bare
areas would be killed by vehicular passage.

Sensitive Snake Species

Interestingly, for the two snake species deemed as "sensitive" and captured in our traps in
OHMV trail treatment and control plots, we detected a negative effect of proximity of OHMV
trails-more longnose snakes and night snakes were captured at the pair of fences 200 and 225 m
from trails than at the pair of fences 2 and 25 m from trails (P = .057 for both species combined;
Figures 7 and 8).  This is an important result, indicating a potentially detrimental effect of OHMV
activity. However, due to the short duration of this study and the relatively small number of
animals captured, we urge that this result be confirmed before major management decisions are
made.

Washes as habitat

Washes proved to be important habitat for two sensitive snake species (night snakes and ground
snakes) and are important for collared lizards as well.  Night snakes and ground snakes were
more common in or near rock washes (washes with at least some rock substrate on the sides of
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the wash) than in or near sandy washes (Figures 9 and 10), probably because the rock habitat
provides more hiding places.  The two sensitive snake species captured in or near washes
differed in their affinities.  Western ground snakes were captured only in or near rocky washes,
and were more common on the banks of the washes 25 m from the center than in the center of
the wash. Night snakes were more common in rock washes than in sandy washes, and were
captured more commonly in the center of the wash than on the bank (Figures 7 and 8 ).

Washes are apparently often used as trails by OHMVs, with the potential to heavily impact
reptiles that might use them as habitat.  Our findings indicate that (a) western ground snakes were
only captured in or near washes, and (b) night snakes were captured at higher densities in washes
than at our treatment and control plots.  However, both species are nocturnal, and are unlikely to
spend the day in the highly unstable substrate of wash bottoms.  Therefore, OHMVs that remain
in the wash proper should have little impact on ground snakes and night snakes.  OHMVs that
use bank areas could have substantial impacts on both snake species.

CONCLUSIONS

1. We were unable to detect negative impacts to the reptile fauna when taken as a whole.
Possible explanations are: (a) There may have been no actual overall effect of OMHVs on
reptiles.  (b) We were dealing with trails that receive relatively little traffic; more traffic
might have a greater effect.  (c) Our trapping was conducted over a two-month period by one
individual; we therefore have a relatively small data set which may be too small to detect
effects.  (d) Positive effects on some species (opening of habitat may favor western
whiptails) may obscure negative effects on other species.

2. We have some indication that sensitive snake species, especially long-nosed snakes, are
negatively affected by OHMV activity.  However, due to our relatively low sample sizes and
the short duration of this study, we hesitate to label this finding as definitive.

3. Washes are important habitat, but day use by OHMV s that remain in the unstable portion of
the wash are unlikely to have much impact on reptiles, as the reptiles spend the day in
burrows or under rocks on the sides of the washes.

4. Our "stealth" design traps are able to capture the reptile species present at the site.  They are,
however, short and easily climbable, so probably capture fewer reptiles than traditional
trapping arrays.

5. A total of 128 fences is at or near the upper limit of what one person can visit in a day.  
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Lizards Snakes 
-Western - (Cnemldophotu:, tklris) *Western Rattlesnake (Crotalus vltidis) 
*Longnose leopanl lizard (Gambelia WislizenilJ • • Whipsnake (Masticophis taeniatus) 
Mojave Black-collared lizard (Crotaphytus bi<:inctotN) *Gopher Snake (Pituophis catenifw) 
Short Homed Lizard (P/Jrynosome • . 

"Niaht Snake (Hypsiglena to,quata) 
*Desert Homed Lizard (Phrynosoma platyrhino$) W. Terrestrial Garter Snake (ThamnOphis elegsns) 
Sagebrush Lizard (Sceloporus - us) *Racer (Coluber constrictor) 
*Western Fence Lizard (Scelopotus occidentalis) Common Garter Snake (Thamnophls sirtalis) 
*Side-blotched Lizard (uta alaMbutiana) *Lonanose Snake (Rhinochei/us leconte,J 
Western Sldnk (Eumeces dciltoniatJu$) W. Ground Snake (Sonora semiannulata) 

Rubber Boa (Chatina bottae) 



Table 2. Summary of captures by trap type. 

. TrapCode: A B C D E F Total 
Traps oriented to: traN traH trail traH wash wash 

Distance of trap from trail or wash 2m 25m 175m 200m 2m 25m 

Species: 
Western Whiptail (Cnemidophorus liQris) 85 111 81 92 22 28 419 
Longnoee Leopard Lizard (Gambefa w/slzeni) 3 0 5 5 0 0 13 
Side-blotched Lizard (Uta atansbutlana) 10 5 5 10 5 2 37 
Desert Horned Lizard (Phrynosoma platyrfllnos) 5 0 3 2 0 1 11 
Western Fence Lizard (Scelopo,us occidentals) 0 0 0 0 1 0 1 
Mojave Black-collared Lizard (C,otaphytus blclnctores) 0 0 0 0 0 0 0 
Western Rattlesnake (Crota/us vlrldls) 1 1 0 0 0 0 2 
Western striped Whipsnake (Masticophls taeniatus) 20 11 15 8 2 3 59 
Great Basin Gopher Snake {Pituophls catenller) 9 10 10 7 3 2 41 
Night Snake (Hypslg/ene to,quata) 0 0 0 2 4 1 7 
Western Longnoee Snake (Rhlnoohelus /econtei) 1 2 4 2 0 0 9 
West9!" Ground Snake (Sonora seniannulata) 0 0 0 0 2 3 5 

Totals: 134 140 123 128 39 40 604 



tally 

Table 3. Summary of captures at the various trapping arrays. 

Trap# traptype tralltype days up elevation (m) utm utm Ct Gw Ua Pp So Cb CV Mt Pc Ht RI Sa total 
00A *"*C*"* backtrail 34 950 546106 4773396 6 0 0 0 0 0 0 0 0 0 0 0 6 
00B ***D*** backtrail 34 949 546067 4773398 3 0 0 0 0 0 0 0 1 0 0 0 4 
ooc *"*A*** frontoffoaail 43 965 544642 4772533 5 0 0 0 0 0 0 1 2 0 0 0 8 
000 -e- frontoffoaall 43 966 544661 4772542 5 0 0 0 0 0 0 1 1 0 0 0 7 
OOE **•c- frontoffoaail 43 958 544783 4772608 8 0 0 1 0 0 0 1 0 0 0 0 10 
OOF ***0*** frontoffoaall 43 956 544803 4772616 12 0 0 0 0 0 0 0 1 0 0 0 13 
000 ***A*** frontoffoaail 43 983 544580 4772689 8 0 1 1 0 0 0 0 0 0 0 0 10 
OOH *"*B*"* frontoffoaail 43 964 544558 4772682 14 0 1 0 0 0 0 1 0 0 0 0 16 
01A -c- frontoffoaail 43 967 544428 4772683 4 1 1 0 0 0 0 0 0 0 0 0 6 
01B ***D*** frontoffoaail 43 967 544404 4772681 5 1 1 1 0 0 0 0 1 0 0 0 9 
01C ***A*** frontoffoaail 43 967 544543 4772856 5 0 0 0 0 0 0 1 0 0 0 0 6 
010 ***B*** frontoffoaail 43 966 544583 4772862 7 0 0 0 0 0 0 0 0 0 0 0 7 
01E -c- frontoffoaall 43 972 544667 4772902 5 0 0 0 0 0 0 0 1 0 0 0 6 
01F ***D*** frontoffoaail 43 973 544710 4772907 6 0 1 0 0 0 0 1 0 0 0 0 8 
02A *"*A*"* connectlngtrail 42 964 544696 4772195 2 0 0 2 0 0 0 1 0 0 0 0 5 
02B ***B*** connectingtrail 42 968 544673 4772193 4 0 0 0 0 0 0 1 1 0 0 0 6 
02C ***C*** connectlngtrail 42 971 544551 4772185 7 1 0 0 0 0 0 1 2 0 0 0 11 
020 ***D*** connectlngtrall 42 971 544532 4772174 3 0 0 0 0 0 0 0 0 0 0 0 3 
02E *"*A*** connectlngtrall 42 961 544727 4771991 0 0 0 0 0 0 0 0 2 0 0 0 2 
02F ***B*** connectingtrail 42 961 544705 4771968 9 0 0 0 0 0 0 2 2 0 0 0 13 
02G *"*C*** connectingtrall 42 955 544857 4771973 6 0 1 0 0 0 0 2 0 0 1 0 10 
02H *"*D*** connectlngtrail 42 958 544874 4771958 4 2 0 0 0 0 0 1 0 0 0 0 7 
03A ***A*"* connectingtrail 42 962 544750 4771869 0 0 0 0 0 0 0 0 0 0 0 0 0 
03B ***B*** connectlngtrall 42 961 544729 4771864 0 0 0 0 0 0 0 0 0 0 0 0 0 
03C ***C*** connectingtraff 42 961 544642 4771849 3 1 0 0 0 0 0 1 1 0 0 0 6 
030 ***D*** connectlngtrail 42 966 544618 4771848 6 0 0 0 0 0 0 0 1 0 0 0 7 
03F ***A* .. connectingtrail 42 964 544788 4771704 1 0 0 0 0 0 0 1 2 0 0 0 4 
03G ***B*** connectlngtraH 42 983 544810 4771704 2 0 0 0 0 0 0 1 0 0 0 0 3 
03H ***A*** connectlngtraff 42 966 544822 4771585 3 0 2 0 0 0 0 2 0 0 0 0 7 
031 *"*B*** connectlngtrall 42 966 544844 4771586 6 0 1 0 0 0 0 0 0 0 0 0 7 

10A ***A*** rockywaah 27 925 545670 4772060 5 0 0 0 0 0 0 0 0 0 0 0 5 
108 ***B*** rockywaah 27 939 545671 4772061 2 0 0 0 0 0 0 0 0 0 0 1 3 
11A ***A*** rockywuh 27 922 545738 4772099 4 0 0 0 0 0 0 0 0 3 0 1 8 
11B ***B*** rockywuh 27 930 545721 4772112 6 0 0 0 0 0 0 0 0 1 0 0 7 
12A ***A*** rockywuh 27 930 545743 4772189 1 0 4 0 0 0 0 1 1 0 0 1 8 
12B ***B*** rockywaah 27 919 545761 4772176 3 0 1 0 0 0 0 1 0 0 0 1 6 
13A ***C*** connectlngtrail 42 965 544941 4771852 2 0 0 0 0 0 0 1 0 0 1 0 4 
13B ···o- connectlngtrail 42 964 544962 4771642 2 0 0 0 0 0 0 0 1 0 0 0 3 
13C ***C*** connectingtrail 42 968 544968 4771563 5 1 0 0 0 0 0 0 0 0 0 0 6 
130 ***D*** connectlngtrail 42 967 544990 4771556 1 0 2 0 0 0 0 0 0 0 0 0 3 
14A ***A*** trailhead 16 944 544950 4770897 1 0 0 1 0 0 0 1 0 0 0 0 3 
14B ***B*** trailhead 16 944 544931 4770882 1 0 0 0 0 0 0 0 0 0 0 0 1 
14C ***C*** trailhead 16 949 544795 4770866 0 0 0 2 0 0 0 0 0 0 0 0 2 
140 ***D*** traHhead 16 950 544774 4770883 0 0 0 0 0 0 0 0 0 0 0 0 0 
14E ***A*"* trailhead 16 938 545042 4770759 0 0 0 0 0 0 0 0 1 0 0 0 1 
14F ***B*** trailhead 16 940 545025 4770746 1 0 0 0 0 0 0 0 0 0 0 0 1 
14G ·-c- trallhead 16 941 544964 4770630 0 0 0 0 0 0 0 0 0 0 0 0 0 
14H ***D*** trailhead 16 942 544953 4770609 0 0 0 0 0 0 0 0 1 0 0 0 1 
141 *"*A*"* trailhead 16 953 545125 4770616 0 0 1 0 0 0 0 0 1 0 0 0 2 
14J ***B*** trailhead 16 952 545105 4770606 0 0 2 0 0 0 1 0 0 0 0 0 3 
15A ***C*** trailhead 16 954 545011 4770532 2 0 1 0 0 0 0 0 1 0 0 0 4 
15B ***D*** trallhead 16 953 545009 4770507 4 0 0 0 0 0 0 0 0 1 0 0 5 
15C ***A*** trailhead 16 959 545199 4770462 0 0 2 0 0 0 0 0 0 0 0 0 2 
150 ***B*** traHhead 16 962 545180 4770451 2 0 0 0 0 0 0 0 0 0 0 0 2 
15E ***C*** trailhead 16 983 545132 4770326 3 0 0 0 0 0 0 0 0 0 0 0 3 
15F ***D*** traUhead 16 983 545120 4770309 2 0 0 0 0 0 0 0 0 0 0 0 2 
15G ***A*** trallhead 16 962 545277 4770311 1 0 1 0 0 0 0 1 0 0 0 0 3 
15H ***B*** traHhead 16 960 545259 4770297 0 0 1 0 0 0 0 0 0 0 0 0 1 
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151 ***C- trailhead 16 964 545153 4770208 1 0 1 0 0 0 0 0 1 0 0 0 3 
15J ***D*** trallhead 16 966 545131 4770195 1 0 0 0 0 0 0 0 0 0 0 0 1 
15K ***A*** trailhead 16 959 545360 4770161 2 0 0 0 0 0 0 0 0 0 0 0 2 
15L ***B*** trailhead 16 960 545341 4770150 4 0 0 0 0 0 0 1 0 0 0 0 5 
15M ***C*** trailhead 16 963 545252 4770063 1 0 0 0 0 0 0 0 0 0 0 0 1 
15N ***D*** trailhead 16 963 545235 4770049 0 0 0 0 0 0 0 0 0 0 0 0 0 

1A ***A*** twotrack 32 981 544367 41n209 2 0 0 0 0 0 0 0 0 0 1 0 3 
18 ***B*** twotrack 32 979 544374 47n187 1 0 0 0 0 0 0 0 0 0 0 0 1 
1C ***C*** twotrack 32 9n 544440 4772025 0 0 0 0 0 0 0 0 0 0 0 0 0 
10 ***D*** twotrack 32 9n 544447 47no04 0 1 0 0 0 0 0 0 0 0 1 0 2 

21A ***A*** backtrail 42 884 546529 4773998 8 2 0 0 0 0 0 2 0 0 0 0 12 
218 ***B*** backtrail 42 879 546548 4773984 2 0 0 0 0 0 0 1 2 0 0 0 5 
22A ***C*** backtraH 42 876 546705 4773881 8 1 0 0 0 0 0 1 2 0 0 0 12 
228 ***D*** backtrail 42 875 546712 4773862 5 0 1 0 0 0 0 3 1 0 1 0 11 
22C -A- backtrall 42 895 546478 4773852 5 1 0 0 0 0 0 2 0 0 0 0 8 
220 ***B*** backtrail 42 894 546458 4773858 2 0 0 0 0 0 0 0 0 0 0 0 2 
22E ***C*** backtrail 42 901 546377 4773932 3 0 0 0 0 0 0 0 0 0 0 0 3 
22F ***D*** bacldrail 42 898 546356 4773930 4 0 0 0 0 0 0 0 0 0 0 0 4 
22G ***A*** bacldrail 34 916 546433 4773n1 4 0 0 0 0 0 0 0 0 0 0 0 4 
22H ***8*** bacldrail 34 915 546451 4773709 5 0 0 0 0 0 0 0 2 0 1 0 8 
22J ***C*** bacldraH 34 916 5'16312 4773798 2 0 0 0 0 0 0 0 0 0 1 0 3 
221 ***D*** bacldrail 34 916 546295 4773804 8 0 0 0 0 0 0 1 0 0 0 0 9 

22K ***A*** bacldrail 34 921 546394 4773577 3 0 0 0 0 0 0 1 1 0 0 0 5 
23A ***8*** bacldrail 34 920 5'163n 4773581 9 0 0 0 0 0 0 1 0 0 0 0 10 
238 ***C*** bacldrail 34 926 546278 4773635 5 0 0 0 0 0 0 1 1 0 0 0 7 
23C ***D*** bacldrail 34 926 546256 4773639 2 0 0 0 0 0 0 1 0 0 0 0 3 
230 ***A*** bacldrail 34 925 546316 4773450 3 0 0 0 0 0 0 0 0 0 1 0 4 
23E ***B*** bacldrail 34 926 546336 4773442 2 0 0 0 0 0 0 0 0 0 0 0 2 
23F ***C*** backtrail 34 929 546473 4773386 0 0 0 0 0 0 0 3 0 0 0 0 3 
23G ***D*** bacldrall 34 928 546484 4773369 2 0 0 0 0 0 0 0 0 0 0 0 2 
23H ***A*** backtraH 34 947 546236 4773330 2 0 1 0 0 0 1 1 0 0 0 0 5 
231 ***B*** bacldrail 34 944 546217 4773340 3 0 0 0 0 0 0 1 0 0 0 0 4 

25A ***A*** sandywash 16 906 545649 4774316 3 0 0 0 0 0 0 1 1 0 0 0 5 
258 ***B*** sandywash 16 909 545638 4774331 0 0 0 0 0 0 0 0 0 0 0 0 0 
26A ***A*** sandywash 16 906 545605 4774252 0 0 0 0 0 0 0 0 0 0 0 0 0 
26B ***B*** sandywash 16 913 545592 4774265 1 0 0 1 0 0 0 1 0 0 0 0 3 
27A ***C*** sandywash 16 910 545561 4774279 2 0 0 0 0 0 0 0 0 1 0 0 3 
27B ***D*** sandywash 16 916 545569 4774293 0 0 0 0 0 0 0 0 0 0 0 0 0 
28A ***A*** sandywash 16 909 545507 4774255 2 0 0 0 0 0 0 0 0 0 0 0 2 
28B ***8*** sandywash 16 913 545485 4774265 0 0 0 0 0 0 0 0 0 0 0 0 0 
29A ***A*** sandywash 16 911 545491 4774204 2 0 0 0 0 0 0 0 0 0 0 0 2 
29B ***B*** sandywash 16 916 545475 4774212 1 0 0 0 0 0 0 1 0 0 0 0 2 
2A ***A*** twotrack 32 981 544441 41n251 3 0 0 1 0 0 0 2 0 0 0 0 6 
2B ***B*** twotrack 32 980 544434 4772273 2 0 0 0 0 0 0 0 1 0 0 0 3 
2C ***C*** twotrack 32 977 544377 47n387 0 0 0 0 0 0 0 0 1 0 0 0 1 
20 ***D*** twotrack 32 976 544378 47n406 6 0 1 1 0 0 0 0 0 0 0 0 8 

30A ***A*** Mndywash 16 913 545465 4774146 1 0 0 0 0 0 0 0 0 0 0 0 1 
30B ***B*** sandywash 16 920 545454 4774158 1 0 0 0 0 0 0 0 2 0 0 0 3 
3A ***A*** twotrack 32 975 544526 4772260 6 0 0 0 0 0 0 0 0 0 0 0 6 
3B ***B*** twotrack 32 977 544518 41n2a2 12 0 0 0 0 0 0 0 0 0 0 0 12 
3C ***C*** twotrack 32 971 544618 41n146 3 0 0 0 0 0 0 0 0 0 0 0 3 
30 ***D*** twotrack 32 969 544628 47n126 6 0 0 0 0 0 0 0 0 0 0 0 6 
4A ***A*** twotrack 32 955 544801 41n451 4 0 0 0 0 0 0 2 0 0 0 0 6 
4B ***B*** twotrack 32 955 544789 47n468 10 0 0 0 0 0 0 0 0 0 0 0 10 
4C ***C*** twotrack 32 959 544737 47n589 2 0 1 0 0 0 0 3 0 0 0 0 6 
40 ***D*** twotrack 32 958 544n1 4772608 2 1 1 0 0 0 0 0 0 1 0 0 5 
5A ***A*** twotrack 32 955 544883 47n462 10 0 0 0 0 0 0 0 0 0 0 0 10 
5B ***B*** twotrack 32 953 544893 47n482 4 0 0 0 0 0 0 0 0 0 0 0 4 
5C ***C*** twotrack 32 952 544978 4772370 2 0 0 0 0 0 0 0 0 0 0 0 2 
50 ***D*** twotrack 32 954 544992 47n353 3 0 2 0 0 0 0 1 0 0 0 0 6 
6A ***A*** twotrack 32 955 544954 47n532 7 0 2 0 0 0 0 2 0 0 0 0 11 
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68 ***B*** twotrack 32 956 54<4938 4772547 4 0 0 0 0 0 0 1 1 0 0 0 8 
8C ***C*** twotrack 32 959 544825 47726e3 3 0 0 0 0 0 0 1 0 0 1 0 5 
80 ***D*** twotrack 32 957 544811 4772670 5 0 1 0 0 0 0 0 0 0 0 0 8 
7A ***A*** rockywash ~7 938 545486 4772098 1 0 1 0 0 0 0 0 1 0 0 0 3 
7B ***B*** rockywash 27 947 545492 47n11s 12 0 0 0 0 0 0 0 0 0 0 0 12 
8A ***A"** rockywash 27 935 545655 41n121 0 0 0 0 0 0 0 0 0 0 0 0 0 
8B ***B*** rockywaah 27 942 545538 41n140 1 0 0 0 0 0 0 0 0 0 0 1 2 
9A ***A*** rockywash 27 931 545603 477'2.0S7 1 0 0 0 1 0 0 0 0 0 0 0 2 
98 ***B*** rockywash 27 941 545620 47n108 1 0 1 0 0 0 0 0 0 0 0 0 2 

total 419 13 37 11 1 0 2 59 41 7 9 5 804 

Notes: 
1. Species Ct= Weetem Whiptail (Cnemidophorua tlgrls) 

Gw= Longnoee Leopard Lizard (Gambella wlslizenil) 
Us = Side-blotched Lizard (Uta stansburlana) 
Pp,. Desert Homed Lizard (Phrynoaoma platyrhmo.) 
So = Western Fence Lizard (Sceloporuta occldentalls) 
Cb= Mojave Black-collared Lizard (Crotaphytus blcinctoles) 
Cv = Western Rattlesnake (Crotalus vlrldla) 
Mt = Western Striped WhiJ*,ake (Masticophls taenlatus) 
Pc = Great Baein Gopher Snake (Pltuophia catenlfer) 
Ht = Night Snake (Hypalglena torquata) 
RI = Western Longnoee Snake (Rhlnochellus lecontei) 

Ss = Western Ground Snake (Sonora semiannulata) 
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Figure 1 a. Oterview of Study area, sho.Ning arrangement of plots near trails and washes. 
See 1b and 1c for dose-ups of the northeast and southv.est portions. 
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Figure 1 b. Close up of northwestern portion of study site shovving arrangement 
of plots near trail and near wash. 
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Figure 1 C. Layout of the South'NeStem Portion of the Study Site. 
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Figure 2a. Placement of traps at end of fence. 

Figure 2b. Overall view of drift fence. 
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Figure 3. Placement of traps near trails. 
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Fg.re 4a. Overview a Study a-ea, ~ arargement of plots nea- trails a,ct washes. 
See 4b a,d 4c for dOSEH.4)S ct the n::IJtheast a,d scuhwest patia1s. 
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Figure 4b. Close up of nait"Nvestem portion of study site shc:M'ing arrangement 
ct plots near trail and near wash. 
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Figure 4C. Layout of the Southvvestem Portion of the Study Site. 
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Figure 5a. Snakes: All Species 
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617197 1155 238 -c•*'" M -- 24 
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6/16/97 1157 23C -o·u M · J~enlatus 32 wt 
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Date Time T # Genus and T C IWeal:her 
7110/97 1306 03G •••e... Mastico · tffniatus 21 ll)aftly cloudywlndy ___ ~ 
7110/97 1350 01E ... C... Pituo catenifar 24 ~ 
7110/97 1413 1A •••A••• Rhlnochelus IBContei 25 clo 
7/10/97 1441 7A ... E.... catenlfer 29 
7110/97 1505 12A •••e••• Sononuerdannulsta 25 

7/10/97 1556 23H *""A*... -- 22 
~7~11~0"'7~-+'~·~'·'i---+=~,__-+·~-~·~-~·-+ ,..,,,,.,. 23 
7/10/97 1649 21A °"A._ ta911fatus 25 
7/10/97 1656 22A .... C"... M · • ta«lkltus 25 
7/10/97 1722 26B -F*'"" Mastlco tsenlat.us Z1 
7/10/97 1739 298 -p·· a·stico taenlatus Zl 

~7~11~0/'JT~-+1~7~44;__~30B~c_-+•~··~F~---I',; .-,,,,, 2B 
7110/97 1744 308 """~· catenlfer 28 
7/10/97 1752 25A **"'E ... * catenifer 26 
7/11/97 1152 03F "**A*"* M taeniatus 22 
7/12197 1245 018 u•o- P/luo catenffer 24 
7/12197 1254 01F ***O,._ MflSIJco1*iistaeniatus 24 

~7~/1~2/9~7-+1~322;;;_ _ _;,4A"'---+.~ .• ~.~ •• ~.-~M~,-"'°'Miiiis tltenlstus 24 
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oll.Jwds 
Dale T • T C w ....... 
5fJfW7 OOH ,a 
5/J!l/97 OOH ,a 
5f29/97 OOH ···a·- 26 
5f29/97 OOH -·s-- ,a 
5179197 01F ·-o··· 24 
5/30/97 000 ···a-· 21 
5/30/97 OOH ." .... 24 
5/30/97 01B .... o··· 25 
5/31/97 22C -A·"* 22 
5'31/97 1050 22c """A .... 22 
5131/97 1050 22C _,,A .... 22 
5131197 1100 22A ""*C"*" 22 
5131197 1105 22B ·-o-· 22 
5131197 1218 DOE -c- 33 
5131197 1227 OOH ..... 8 ... 34 
5131197 1233 01A ... c ... 34 
5/31197 1233 01A "*"'C*.,. 34 
5131197 1311 02C ... C" ... 33 
5131197 1322 02F -·e· .. ,. 
5/31197 1324 02G ···c"** 34 
5131197 1324 02G -c .... 34 
5131197 1340 03C -·c· ... 34 
5131197 1402 13C ... c ..... ,. 
5131197 1405 13D .... o-· 37 
6/1/97 1032 aoc •••A-· 21 
6/1/97 1041 OOF -·o .... NS 24 
0/1197 1051 00G ... A*"* en, 22 
6/1/97 1044 OOE -·c·- 23 
611/!ll 1058 01B -·O"·· 23 
611/97 1224 13C *"'C""* 29 
612197 1619 21B .,...B*** ,. 
612197 1713 DOE -*C•*" 31 
612197 1715 DOE -·c**• 31 
612J97 172» OOH ·-a ... 33 
612197 172» OOH -·e- 33 
612197 1733 01B -·o ... 33 
612197 1809 02A ... A .... 32 
612Jf17 1809 02A "**A""" 32 
612197 1818 02C •••c••• 32 
612197 1833 02F -·e- 31 
612197 1833 02F ... B" ... 31 
6/Z/97 1840 02G .... c·- 29 
612197 1840 02G •uc•-- 29 
6/Z/97 1854 03C **"C-"" 30 
612197 1857 030 ·-o•·u 30 
6/Z/97 1905 03F ... A""* 29 
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612197 1919 031 """8**" 2B 
617'"7 1026 •• ·-a-· 26 
617/97 1032 6D "·a- 26 
617/97 1036 OOF -o- 26 
617/97 1038 OOF ·-[Y'"· 2B 
617/97 1038 DOE ... c ..... 26 
Bfl/97 1041 4C .... c ... 26 
617/97 1044 4D -·o··· 25 
617/97 1061 4A '"""A"** 25 
617/97 1101 SC ···c-·· Z1 
617/97 1104 50 -o-· Z1 
617/97 1126 23H .,_A .. " 26 
Bfl/!ll 1128 231 .. ,9...., 25 
Bfl/97 1150 23A .... 8 ... 2B 
617/97 1204 22H ...,,. .. 25 
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618197 1242 228 H*O*** Cn s .. 25 
618197 1301 6A .... A..,. 
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Iii 6/0l'R 1303 6A -·A•*• 
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26 

618197 1310 00F -·o· ... 25 
618197 1310 00F --o·- 25 
616/97 1311 OOE *""C""* 25 
618197 1316 48 '""B""* en . 25 
616/97 1316 48 -·e ... 25 
616197 1317 48 -..-· ~ oms - 25 

~ 618197 1317 48 -·- Co 25 
618197 1321 5A ... A""* 

~ 
26 

618197 1321 5A -A- ,. 
&I 618197 1321 5A ... A ... 26 

618197 1335 03H *"*A .... 27 
618197 1401 02G ··-c*"'• 26 
6/6197 1413 02C -c-· 
~ 

26 m 616197 1"22 000 -·e· ... 27 
618197 1'32 01C """A""* • • 26 
6/6197 1437 01F -0-

El 
27 

616/97 1516 3A -A- 27 

~ 616197 1518 3B .... w·· 27 
616197 1518 3B *"8""" .,.. 27 
616/97 1518 3B -·- 27 
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C "El 2B 

Iii 619197 1519 11A ..,..A .. * 

~ s 

30 
619/97 1519 .. **"A-- 30 

619/97 1654 SB -·s·- 35 
619197 17"2 38 *"B" ... C . 31 
6110/97 833 22G -A""" . 18 -6110197 858 22E -c-" 

~ 
19 -~-6111197 835 BC -c-" 23 - -6111/97 843 00F -·o*"• C 23 dear · breeZe 

6/11197 855 48 ""•B•"* 24 - i= 6/11/97 855 48 .,..B...,. 24 -6/11197 855 48 .... 8 ..... 

~ 
24 - ........ 

6/11/97 931 008 -o""· 25 - .. ...... 



Date Time T • .. T C 
6f11/97 936 01C -·A- 26 
6/11197 950 01F •••o··· 28 
6/11197 950 01F -·o-.. 28 
6/11197 1028 2B ... e .. • 24 
6/11/97 1034 3A •-A••• 24 
8/11/97 1038 020 •*"o- 24 
6/11/97 1038 020 ... D* .. 24 
6/11/97 1112 028 .,..B .... 24 
6111197 1112 028 *"*B"*" 24 
6/11197 1112 028 -·e·*" 24 
6/11197 1120 02f -e ... 24 
6/11/97 1126 02G **"C ... 26 
6/11197 1203 130 ·-o- 30 
6/11/97 1206 031 -·a-· 30 
613197 942 21A *""A*"* 22 .,,,,, 1034 OOF *'"*O* .. 23 
6151!17 B34 21A """A*'* 18 
615197 914 OOF *-*0"*" 18 
6151!17 914 OOF ·-o-· 18 
6/6/97 930 DOC -·A"** 18 
6151!17 939 OOH *"·e··· 18 
Bl5"1l 948 01C .... A,._ 17 
6151!17 1031 030 •·"1)-· 19 
Bl5"1l 1031 030 -o- 19 
6/5J97 819 6A -•A..., 18 
6/6/97 905 38 -·a- 19 
6ffil"7 906 38 '"*"B*" 19 
8114197 1432 DOE ···c-· 30 
B/14'l7 1440 4A *"*A*"" 30 

'""" 1- 4A -•A•u 30 
8114197 1442 5A ...,.A ... * ,. 
6114197 1- 6B -·a- 27 
8114197 1447 5C ... C" ... 27 
6/1"97 1449 5D *"*D"" 27 
8114197 1512 10A ·-e- 28 
8114197 1517 11A -·E*"" 28 
6114197 1559 000 ... tr*" 29 
8114197 1804 00G _,,A .... 31 
8114197 1608 01A **"C-· 32 
8114197 1612 018 **"D* ... 32 
6114197 1617 01C -·A*"" 29 
6114197 1617 01C -·- 29 
6114197 1635 020 *"*O* .. 29 
6114197 1838 3C -c- 29 
6/14197 1842 30 ···o· .. 30 
6114197 1642 30 -·o- 30 
6114197 1842 30 -o· .. 30 
6/14197 1726 2D ·-o--· 29 
8114197 1B17 DOA ""'"C ... 26 
6114197 1819 008 -o*"· 27 
8114197 1819 008 -.,.- 27 
6114191 1820 23G .... 0-. 25 
8114197 1838 238 -·c·- 26 
611"-" 1841 23C ""*D"** 26 
6/14197 1851 22J ···o··· 25 
6/14197 1904 22F -·o- 27 
8114197 1915 22A *"*C*"* 27 
6114197 1919 228 ·-o·*" 27 
6118197 1210 22J --o"· 33 
8/18197 1210 22J .... 0 ..... 33 
6118197 1210 22J .,..D .. * 33 
6/18197 1214 221 ... C" ... 34 
6118197 1219 22C ... A .... • 36 



Dale Time T • Genus and ~· T 
C 1:;:wr 6/16197 1224 22F •oo•- CM- n,s _, 

34 -
.,,_ 

6116N7 1224 22F *"*D,... en.- .. 34 rtly C 
6/16/97 1233 21A *"*A"*" Cnemldo 33 '"" 6116197 1233 21A ... A ... ~ 33 
6/16'17 1233 21A .... A*•• 33 ;>! ~ 6/16197 1233 21A *""A**" Gambefa wisfzenl 33 ~, 6116197 1244 228 •*"o··· 35 
6116N7 1310 BC --·c- 28 
6116/97 1322 .. -e ... • s 

. 
26 

6116/97 1328 58 ... B ... • 

~ 
31 mr 6116/W 1333 SD ... D*"" 31 

6116197 1333 SD -o-- C 31 
6116197 1352 7A -·..- CM ,us 32 
6116197 1353 7B **"F"* 

IE! 32 

~ 6116/97 1353 78 "*"F*"• 32 
6116197 1353 7B -.- 32 
6111"97 1413 108 .,.,.F,_. s 35 ' 6115/97 1418 11A -.... 36 
6116/ffl 1426 12A -.-· . 

33 
6116/97 1427 12A *"*E" .. Ina-· 33 

•= 6/1&'97 1505 ooc .,..A .... c..- 34 
6/16/ffl 1512 00G **"A_. OS 33 
6/H:1197 1512 00G *""A""" ,.._, 33 
6/16197 1518 01B 

. ...,._ 
33 ....... 

6116/97 1528 01E "**C.,.* 

E 33 ...... 
6111"97 1528 01E -c· ... 33 

~ -6116"'1 1528 01E -c··· 33 ...... 
6116"'1 1530 01F -o-· 33 
6/16197 1546 02C ·-c· ... 34 cioU 
6/1007 1546 02C -c· .. . 34 
6111"97 1634 02H -·a--

~ 
35 

~ 6116197 1705 38 ·-a ... • en, 34 m 6116197 1707 2A .... A"'"* 34 
6/16197 1723 2D ·-o- I- 36 
6/16197 1723 2D ·-()*"· 36 JSoou ~ 6116'17 1728 1A ***A.,." 36 
6/17/97 1148 2A .... A,,_ 31 
6/171'i17 1303 78 .... p .... 

cEf 
36 

6/17/fl7 1306 78 *"*P- 35 
~ ~ 6/17/97 1702 IOA *"*E*"* 35 

6116197 903 6D **"0- 21 -6111W7 rm OOf -o-

-
21 -6116197 910 DOE ... c .... C . 22 

~ 6,118197 B33 3A ..,.A.,.* 20 
6118197 938 3B -·- 21 
6/18197 ... 2D *"*O"** - OS 22 '-' ~ . 
6/18197 958 ID **"()*** 

~ 
23 

6/18197 1030 018 -a-- 24 
6/16197 1052 02C .... c .... 24 :Im 6/IIWl 1109 02H ·-[)*"· . on,s . 27 
6/18197 1135 130 tt"l)"* 26 
6116197 1141 03H .... A ... 

luta~ 27 =~-6/19197 B21 8B ,._F*"* 22 
6/19/97 841 12B •Op-* s 21 
6119197 845 12A -·- Uhl stansburiana 22 -6119/97 845 12A *"·e··· 

• 
22 -6119/97 937 DOA ···c··· - on,s 
20 

_, 
6119197 947 23D _,,A,... 21 -6119197 95-1 23G --·o-- 22 -6119/07 1001 23A -.-· 1r: • s · 22 -,.; 
6119/97 1010 22G """A_,, . . 

23 , .... 
6/19197 1013 22H **"B*"" 23 -. 

6/19/97 1029 220 -·s·u C 24 -· 



Dale Time T • Genus and s Tempe w ....... 
6/19197 10<6 Z'2A •"*c··· Coe- ""' 25 ciearwlndv 
6/'2JJ/97 1336 6A ... A"** en 24 -"""' 6/'2JJ/97 1338 68 --a··· 

~ 
25 --6/'2JJ/97 1338 68 "*"B*"* C rus 25 --6/'2JJ/97 1341 60 -·o· .. Cnemido .s 25 claarcalm 

6/'2JJ/97 ,..., 40 .... ~ ,.. 25 clear calm 
6/'2JJ/97 1348 40 -·o-· Cn ... 25 _.,,.,, 
6/20197 """ 40 -·o-· Gambeiia Wfslzeni 25 --6/'2JJ/97 1366 5A .... A"** ,.._ 25 --6/'2JJ/97 1<02 50 -o*"• uts stansbudana 25 --6/'2JJ/97 1422 00G .... A,..• en.- 25 --6/'l0/97 1422 DOG ... A.,.,. en """ 25 -""'m 6/20197 1425 OOH -·B"- orus 25 -6/7!J/97 1439 010 -.... 

~· 
Z1 -6/'2JJ/97 1439 010 ·-e .... 

"'" Z1 -6/20/97 1439 01D .... B_. s 27 -6/20197 1"42 01E -·c- - Z1 =~ 6/'2JJ/97 1444 01F -o-· Z7 
6/20/97 1457 02A ... A**• 26 
6/'2JJ/97 1459 028 -·a- 27 -6/'2JJ/97 1536 03G --.... en. 29 -6/'2JJ/97 1549 138 -·I)"·• 28 =~ 6120197 1548 13C .... c- 29 
eaJJ/97 1548 13C -·c- 29 
6l20l97 1548 13C --c-· 29 -6/20/97 1553 03! ···a- - . 29 -6121"'1 1635 118 *""F" ... C 

• 
6121"'1 1845 12A -*E"*" §ii-· 32 
6122"'1 1529 60 o .. o ..... 28 
6/Z1/07 15"6 4A """A"*" 

·~ 
30 

6122"'1 1549 ... ..,.A""" = . 30 
6122"'1 1616 00G .... A..,. 26 
6122197 1618 OOH ***B*"* - s 26 
6122"'1 1623 01A o•c••• uta at,nsburlana Z7 "' 6122"'1 1623 01A ··-c··· -w~ 27 

~~ 6122"'1 1626 018 -o- Z7 
6122197 1634 010 u•e--

. ~ 26 &-= 6122"'1 1834 010 .. us••· · rus · · 26 
""2197 1634 01D -.-· 26 
6122"'1 1653 IA ""*A*** - 30 "' 61221'7 1707 02C -·c"*• 28 

~ 6122"'1 1716 3A "**"A""* Z1 
6122J97 1716 3A _,,A.,.. 27 
6l22J'J7 1718 38 --.... 27 
6/22/fl1 1718 38 ···e-· 'Z1 
6l22J'J7 ,n, 2A -•A*"* • Z1 

p 6l22J'J7 1ns 2D -·(Y'"· ut.-.. 25 
61221'7 1749 02F ***B""* o,us 28 
6l22J'J7 1756 02H -·[)"·· Gambel11 wisllfll1i 'Z1 
6122197 1805 03C -·c··· 
~ 

29 
61221'7 1808 030 *"*[)"'"* 30 
6122197 1808 030 ···o""• 

C """ 
30 

6l22J97 1825 031 ···e- • 29 
61221'7 IBZI 03H HOA**• 

""!!ii~ 
29 

& ~ 6123197 1207 10A .... E ... C . ,us 26 
6123197 1231 118 -p- 25 
6123"'1 1231 118 *"*P** 25 
6123"'1 1356 DOA --·c-· c..- ~ . ris 

20 
6123197 1400 23E ... B...,. 20 
6123"'1 1419 23A -s··· c-- 21 
6123"'1 1419 23A ... B.,.., 

en.~ 21 
~ ~ ~ 6123"'1 1419 23A .... B ... C ,us . 21 

6123197 1419 23A H*B"** 21 



Date Time T # tra Genus and s Te C !Weather 

Et;------1 -elearwindv 

1114197 1126 010 .... a- 32 dear 

7/14197 1153 14A *"*A*
0 

~ 32 -

ls7!)/1~41!17~:j'~'~58~='.~'4C~=:j·:;-~c~-';:=j s 32 -- --------; IJl14'97 1214 15A -C""* . 33 ~ 

7/14/97 1216 158 **"D""" Cne · 33 clear 
7/14197 1225 150 .... 8..... CMrnifk,~- 35 deof 

,7.~/1':4/ff7=-+1"2"41c--r.15K~--+-ci.:Ac.•-~-E: 35 ----="------! 
'7/14197 1245 15L -e- Cne11*1D o,us • 36 ~ 
1114191 1249 1SM .... c... Cnenido~ ae ..,._,___ 
7115/97 1345 5B *""S- Cnemk:fo~ 37 ~ 
7/15Ml 1401 3A "**A...., C s 3'1 dear 

01 .'"'5'97='-----'-1"4"18"--'"20"'---'---'o'-·-_ _.,."-===="----'----'34"'--'c,te,,""=~------l j/15/97 1505 14J --e·- utasifnsbUJiana 36 ~ 



Date Tune T • GMUSend T C w-7/15/'JT 1509 158 -o· .. en, oms . 
36 =~ 7/15/ffl 1523 15H *"·s--· 

~~~~ 38 
7/15/'J7 1644 108 """F"*" 36 
7/16/97 717 VA ... E""* Cne · rus · 21 -br 
7/16/97 722 .,,,. H*E*"* en, • •• 21 '"" 7/16/97 72B 298 ·-F-... en~-

. 
22 =~ 7/16197 800 220 -e· ... en, . 24 

7/16/97 804 22E ***C**" C . 24 -7/16/97 817 22J •••o•·· 24 -7/16/97 817 22J -o .... 
c~ 

24 
~ 7/16197 817 22J ···o· .. 

~: ru~--
24 

7/16197 817 22J ... D"** 24 =~ 7/16197 825 23A ·-a-· 25 
7/16/97 1028 150 -e ... Cn 30 -7/16/97 1031 15E -c-- en oros 30 -7/16197 1037 150 __,,A"*' ~---~ 31 =~ 7/16197 1130 03H .... A .... 33 
7/16/97 1206 01E """C*"* C . ·s 34 -7116197 1255 10A -·e· ... Cn oms 37 -7/16/97 1405 6D ... o··· - 33 -7/16/97 1414 48 .... e-· ,.. : • 35 

~~ 7/16197 1417 5A _,.A"** 36 
7117/fJT 804 148 •••e•·• ,. 
7117fiJT 833 151' •-D*"* 21 
7111/ffT 845 15L -·e·-

-
22 

7/17/97 932 OOE .... c-· 24 E 7117/fll 1005 9A --e·- 30 
7/17/1¥/ 1005 9A ···e··· 30 
7111197 1129 00G "*"A_,, V 
7/17/97 1130 OOH -*"B"*" Cnemido .. Tl 
7(11Jffl 1310 22C *"*A**" ~ I~ Xl 
7117NT 1322 22A ... c .... 29 

~ 7/19/97 956 141 ... A ... ""'"""""""' 25 -7/19197 1006 15C **"A"*" 

-
,. -7119/!17 11:•> 8A **"A-• 30 -7/19197 1125 8C u•c- 30 ffl= 7/19197 1132 4C -c-·· . 
28 

7/19/97 1136 48 '*"*B""" C 29 
7/19197 1158 7B *"*F.,_ 

~: 
84 ...... 

7/19/97 1158 7B -·r=-... 84 
e"!~-7119/97 1205 .. **-P'* 38 M t>raezo 

7/19197 1205 •• -.-~ 
~ 

36 ...... 
7/19/97 1212 11A -·- 36 breoZe 
7/19Nl 1214 11B *"f*H • 35 

Ba= 7119Ml 1218 12B ... F* .. ""-· 34 
7119Nl 1314 ooc -·A*"* 31 
7/19197 1316 000 ... 8" •• Cnomldo 30 hlbreeZe 
7/19/97 1319 00G •••A•-- c..-D 29 ' I .,..,. 
7/19197 1321 OOH .... 8 ... 29 

ffl= 7/19197 1321 OOH -·- ens- 29 
7/19/ffl 1369 13A -c"· . . . 

27 
7f1D/97 939 231 .... 0··· en . . 27 --7rl!JNT 942 00A -c·o ~~ Tl --7/'JfWl 947 230 "*A*** Tl --7/'JfWl 949 23E ... 8 .... • 27 --7rl!JNT 1000 23A -·- en, • 29 --7f2SWT 1004 23B -c-- -M . 

28 --7f2SWT 1033 22A -c-~ 32 --7/'JfWl 1033 22A ... c .... ~ 32 --7fXWI 1048 25A .... E ... . 
30 --7/2!J/97 1100 30B ... •f••• 

c~ 
30 _,calm 

7/2!J/97 1201 03G ***8*'* Cn s . 34 --7f1D/97 1308 15A ***C"*" uta stansl>Ullana 35 -



Date Time T fl Genus and clas 
7/20/97 1314 15C ... A... utastansbudana 

1121191 1527 1se •••c•-
1121197 1536 151 ·-c-• C · ~ 
1121197 1540 1SJ ···o-· Cnemido~ 
7l211'ill 1653 78 '""*PU s · 
1121m 1656 7A -•p•• utastansbudtns 

1rnm 848 29A -e·· s 

ti~=~~ti=j~~~~===t=i~===j~=-~.:~=--:·==-1'111. -_ •• 7122l!fl 1039 030 -o·-
7122J97 1047 138 -·o-· 
71ZlJ97 1050 13C ·-c--· 
7!22Nl 1056 03! --e·*' 
7f22197 1154 6A _,,, __ 
7f'l2M 1226 7B -·i=-
7ml97 834 14A 
7f"l.3Jf11 839 14C 
7f2'3/f¥1 1032 03C 
71'13197 1046 03H 
71Z3J97 1056 23H 
71Z3197 1131 Z1F 
71Z3J97 1225 11A 
7/23/97 1259 1B 
7f24/f17 833 2A 
7f24lg'f 939 7B 
7f24/g'f 1037 4C 
7/24/97 1057 13A 
7124J!17 1236 23H 
711A197 1348 25A 
7/2.4197 1354 268 
7f2Alrl1 1522 14J 
7124197 1526 158 
712WT 1536 1SE 
7/24/97 1556 15L 

-"E
•••p-• 

en, 

Ula--
• 

T C 
35 
35 
36 
36 
35 
51 
35 
34 
29 
30 
22 
24 
25 
26 
26 
29 
30 
32 
32 
32 
32 
33 
25 
25 
29 
31 
30 
33 
37 
33 
24 
31 
,0 

34 
32 

38 

---clear calm --
-

wm 

§1------l 
, .... -----"' --=~ -




