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Preface

AlShough the priméry purpose of the study is a
specific report on the revtiles and amphiovians of
479 acres the Nature Conservancy is in the process
of acquiring on Siver Creek, the information contained
herein is applicabie Yo the entire borderline recion
of the Northern Rocky doumtain and Zreat Zasin
physiozraphic provinces, in The state of Idaho.

Additionally, the report was desizned to e
a model effort relevant <o any zeozraphic rezion.
In this sense it is "an approach to an environment
study"., This is why the cample data sheet and the
detailed outline were included., It is an initial

attempt To define the distributions of all herptiles

in relation to the natural Teatures of the environment.. ..

These are called hunting factors because certain
confizurations of them pre@ict The diversity and
apundance of épecies within a location with specified
gloval parameters of climate and topography. Under-
lying this aggrezate perspective 1s the intimeste
relationship of the individual animal with’ the

setting of its existence.



Ppevious studies of reptile and amphibian
ecolozy predominantly were concerned with each
species natural history or behavior. Possibly
because lizards are abunCant and easy Lo observe
most of the ecolozy journals are filled with
studles oflizard demozraphy and cormunities.

A paucity of literature exists about snakes,
the most evolutionary successful group of -
herptiles.

Whav this type of "approach to an environment
sbudy" consrihutes to is the eventual isolation
of the critical facets of the earths surface that
limit the quantitative development of biomass,

On a more mundane ievel, with the use of such
tools as multivariate analysis we can formulate
rredictive equations that allow us to determine
diversity and abundance of species. Irom this
study the next stage is to expand andé standardize

the sudbjective measuremenc catagzories,




Synopsis

“he reptile and ampnibian community of the Silver
Creek, Idaho rezion is subject to a tremendous decline
in the diversity of species. This is a result of the
borderline physiozraphy. The “reat Basin and the Norithern
Rocky Mountain provinces mer-e into one another in the
Silver Creek draina=e system. Many species are at their
veorraphic limits. The resulv is individual species
demosraphies of limited productivity, patchy distribution,
anc low population densities.

Within the study area, twenty of the thirty possible
species were found. Within the preserve sixteen of the
twenty species were recorded. The ‘reat Basin Spadefoo:
Z“oad, the Western Toad, the Chorus Frow, the Spottied
Frog, and the Pacific treefro- were the amphibian

species on the preserve. The Norihwes“ern Fence Lizard,

Horned Toad, the Western Skink were the lizard species
recorded on the preserve. The Rubber Boa, the Western
Racer, the Striped Whipsnake, the “opher Snake, the
“errestrial “arter Snake, and the Western Rattlesnake
occurred on the preserve.

Amphibians were surprisin-ly scarce, even in the

aquatic areas. Lizards are uncommon, even in She location




of optimum resource configurasions. Snakes, however,

are stron>ly represented and in some localized areas
abundant. They constitute 95% of the herptile niomass.
As a sroup they possess the hichest occurrence frequency.

Interherptile resource flows are minimized and not
important to the survival of any species. Zut the
Terrestrial Tarter Snake and the “~reat Basin “opher Snake
are populous and exploited by the local avian and
mammalian predators. The desert To water transect 1s
characterized . Dy a shift from the lizards o the
amphibians as potential resource imputs for che preserve
predators.

Silver Creek is a western aquatic area in a predomi=-
nantly semi-arid environment. The riparian interface is
composed of a sazeorush-:rassland, bHunchrrass praire,
sush-shrun, small tree, wet meadow, marsh, and permanant
aquatic vegetation zones. “hey indicate particular
spaces of the acreare as well as plan: communities.

"he veretavion zones of the desert to water transect
are a function of the frequency, variance and mean
amoun=- of soil water. ‘his is determined o2y a ~racdient
of hei ht above ~he Silver Creek water table., Distinct
from the natural developmmet is the very imporiant

agricul Sural zone, plowed fields on the preserve,



diversity and abundance of species, This is the larcest
set of environmental conditions in the area. Iz is
poorly representéd on the preserve, Ome reason is the
Presence of plowed fieléds. The arriculiural development
exerts a many faceted negazive influence on the
herptiles population densitv ané dissri-ucion.

“he small tree zone contains -he nex: srea-est diver-~'-
sity and atundance of species, This is the area wl-h the
lar~est standin- »iomass and the ~reasess effective area
for “iological activity per =zround area.

“he lizards ané amphibians, excep: for che
Spadefoot Toad are separa-:ed 2y at least one vegetation
zone. The shakes extend their ecolosic ran e into the
we: adapted ve etation where -he Terresirial “arter Snake
reaches “he population densities of a specialis- species.
‘he Rubber “oa exists throuvhout these hasi-ats. “he
other “snake species, the S:riped Whipsnake, the Western
Racer, and the 7“reat Basin Ra“tlesnake have cheir szrongholds
in the norshern semi-deser- scruos. The “reat 3asin
~opher Snake is the mos: successful in “oth the
sa ‘ebrush--rassland and -unch rass ovraire, Closer =o
water it is replaced -y she “erres:rial “ar-er Snake
as the mos® si‘mifican” species. Their was no eviden:e or

the Common “ar-er Snake, althou h i%s ranze covers the rexion,




"he Short-Hornd Toad, +the Sa:eirush Lizard,
The Terrestrial "arter Snake, the =
Snake, the Western Toad, the Chorus Frog, and the
Spadefoot Toad possess viable oreediny populations
on vhe preserve, The remaining twelve species have
such low frequencies of odcurrence and population
densities, as well as retric:ted habitat, that their
reproductive capacity is quesSionable wi-hin the
limits of the preserve, Especially in light of the
environmen-al fluctuations “he daza indicates is a
common phenomenon in fthe valley.

Toval herptile diversity and a"undance was
measured in reference 7o na-ural feazures, thoughs of
as huniing factors. A sbtronz positive correlation
existed Hetween the tokal dis-ri-ution of species,
che proximity to a drainaze formation and areas of
rround water. Snake abundance was predictanle over all
vhe hunting factors of the natural fea-ures. the
proximity to a vegetation zone, or otanical interface
was a nu-cural feature that exersed an overwhelming
affectc on snake species diversizy and atundance. The
proximity of open waser stronzly increased abundance

“ut exérted no incremensal effec on diversity.




Lizard and amphibian diversity and abundance
was determined Dv homogenous veretational development.
The proximifty to open water had a complementary
effect on each ﬁroup. Amphibian distri-ution was
associated with riparian in-erface paterns.

Snake sirhtinss and diversity was clearly and
stronsly associated with produc:-ive soil tyvpes. The
lizard species groups exhibited the opposite pattern.
Amphiblan species occurred in poorly drained and
water formed soils.

“he relationships of the nummer of sirhiinzs and
the numter of species were plocted. These were dérived
from a “iomass estimation chart and a grazin: hiscory
of the under=zrowth chart within the saremrush-grassland
ve etation zone. There emerzed a direct relation
cetween diversity, aundance, physical space, and »iomass.
The resression equations for lizard and snake-ordered
pairs of diversity, absundance diverzed from the %oral
herp=ile re-ression.

“he lizard slope increased and the snake slope
decreased. ~oth correlation coefficients decreased.
"he explained variance for lizard abundance as a
function of diversi“y dropped to a poin: where the
error “erm cecame si-mificant. Snake explained variance
decreased only slightly. These mathemacical patterns

indicate shifts in demo=raphies and life swratevies.,




“hey reflect the communify composition and frequency
distri-utions of the populations resource siructure.
with snake diversiity rather than lizard diversity
is a graphic illustration of the even spread of snakes
“hrourhout “his hatitat anc “he skewed and paichy
oceurrence of lizard species. It demonstrates the
close dependance of thelizard resource impus scruciure

with fthe environment and cthe rela:-ive independanzé of

A sample data sheet was elabvoracted and refined
as a conzlusion. "he data indicates tha® correlation
of natural Tea“ures with ~hedistri~u-ion of animals
resul~s in dis-inc-ive species pa:terms. “his details
“he orranization of limi<ting factors as ~eo raphic
structures and processes. A scale of intimacy, proximity,
vicinity, and absen” was postulaced as a convienen: and
accura-e wau~re for relatin~ the discance of the arnimal -=o
a naural fea:zure,

A theorec”ical mana:emanent ques:ion was posed 5o
evaluate “he herpiile carryin- capaci=yv of the 479
acres of <he preserve. What would happen to species
abundance and diversity if the surrounding area was
cemented over and “he preserve Yecame an island? Azricultural

Cevelovmens severely limiss the effective niolowiecal area.
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THE METHODOLOGY OF THE STUDY

The period of data zathering lasted from May 31 to
June 21, 1976. Durinz this time my zoals were to
determine which species existed in the area and in
particular which species on the 479 acres of the
prederve. Secondly, which parts of the environment
were keyed to or represenced limiting factors controllinz
‘the distribution and abundance of species. The
emphasis was on the animals relationship to the
land, rather than interspecific or intraspecific
networks of animal unit interaction.

The data collection areas consisted of the
preserve, conceived in terms of vezetation zones;
comparison areas scattered throuzhout the course
of Silver Creek, but within the immediate valley;
and "control areas" free of azricultural development.
The latter were altitudinal isoquants at the level
of the preserve 4800 to 4900 feet.: They wind dround
the base of the Picabo Hills out into the desert.

The hizher elevations of the Picabo Hills up to
6583 feet were examined also. These areas are. frée of
azricultural development, except of course, for a long

history of oversrazing and the accordinzly increased



frequency of fire, greater erosim, hizher variance
in the drainage characteristics of the land, and
altered vezetation.

Within this geozraphic framework I sampled
The herptiles of the various dominant vegetation
types. These are an indication of habitat since
they are easily discernable and are strongly
assocliated with the soil conditions, heat, moisture,
salinity,alkalinity, land usaze types, and the
global parameters of climate and topozraphy.

The plant life was classified into zones,
one of which was plowed fields. The next step
was to extrapolate the oricinal condition of these
fields and select a suitable area to determine
what was on this land.

During the data gathering period I had an
expected species list to guide my searching tech-
niques. The list was based on Stebbins, A Field

zuide to the Western Reptiles and Amphibians.

I used overlapping or adjacent rance distributions
to derive the list.

The huntinz techniques consisted of walking
randomly on the preserve, combinz a particular zone,

nizht collecting on the dirt and asphalt roads,



debris 1lifting, and rakinz., Each of these methods
was chosen in reference to the daily climates effect
on the movements of reptiles angd amphibians.

Thus each zone and location received attention
during periods when surficial activity was maximized.
Secondly, my daily scheduales were desizgned to produce
the maximun number of herptiles possible in a day
for a proportion of the time. Conversely, to
maximize the number of speciesin some of the least
productive areas I spent a special effort in them.

0o minimize any proceedural bias due to the fact
that all vegetation zones on the preserve were not
equally represented in area, I collected data on a
prorated basis using the percentage of zone coverage
a8 a Zauge. “hus an equal number of manhours was
spent in each space, with the total size of the zone
determining the total amount of time in each area.

The month of June was characterized by frequent
storms, freezinz periods, and a large day-nizht temper-
ature differential. This shifted higher but usually
maintained a spread of aproximately 35 dezrees
Fahrenheit, This effected the number of sightings

but has to be considered an intezral part of the




the climatic environment which defermines each
spécies period of activity. Although observation
in the July-Aughst period would have increased
the number of sightings I do not think the diversity
count would be effected. The complete diversity
count was achieved in the first week O0f June.
Thereafter it was just a question of more sightings
of the same species. “he reptiles apparently
emerge from hibermation in the lands bordering
the Northerm Rocky Mountains in April.

The ultimate challenge in studyinz reptiles
is finding them. This area was no exception.

In fact it i1s a subjective study of scarcity.




PHYSIOGRAPHY OF THE LOCATION

The Wabture Conservancy property at Silver Creek,
Idaho is a western aquatic area in a predominantly
semi-arid land. It is located in a valley which is
a mersence zone of the Great 3asin and Northern
Rocky Moutain physiographic provinces. The preserve
is positioned at a northwestern niche of the
Eastern Snake River geomorphic province, part of the
Columbia Intermontane province. Immediately north
of this is the northern rocky mountain geomorphic
formation.

The Picabo Hills form the southern boundary of the
area and the preserve lies at the base of them. They
rise to 6583 feet and are northern semi-desert mountains,
with sagebrush-grassland penetrating their lithosol
zone. The altitude of the preserve is between 4860 and
4950 -feét, The vast majority of the acreage lies
between 4860 and U870 feet. On the northern side of
the valley the "mountains"forming the boundary to ~he
valley are in reality foothills of the Sawtooth ranges.
The sagebrush-grasslands are interspaced with clumps of

coniferous forest and the frequency of aspen groves increases.



The area receives aproximately nine inches of
precipitation a year. This occurs in evenly distri~-
buted amounts throughout the year but with local
minimums during July, Augest, and Septemper,

The major soils in the area are Praire-Western
Brown Forest and Grey Wooded which are very dark,
subhumid grassland, sagebrush-zrassland, and grass-
land-forest soils. Secondly, the Chestnut soils
which are dark colored, semi-arid soils with
sagebrush-grassland vegetation.

On the preserve the specific names of the
soil series are the Picabo Loam which occurs in
the mocerately wet saline-alkaline meadows and is
cultivated, The Hayspur formation is found along
the semi-permanant and permanant aquatvic areas of
the preserve. Molyneux Loam occurs along the hizher,
better drained sites where there is a shift to
shallower formations with rocks and sazebrush-
grassland vegetation. Kilpatrick Loam, a fine
sandy loam with wet adapted vezetation is
mostly cultivated now.

On these soils the nothern semi-desehrt vegetation

reaches an uwnusual diversity and development. With the




hizh ground water table and the open flow of

Siver Creek a variety of marsh-meadow types
florishes., MNost of the species of bushes

and small trees found in tThe area are

revresented on.. the preserve, In general the
northern dry adapted semi-desert vegetation
reaches its optimim development because of the
water. Then it is outcompeted by wet adapted,
less hardy vegetation, much of it able to tolerate

saline-alkaline conditions.




THE VEGETATION ZONES OF SILVER CREEK

The patterns of the vegetation on the land
were classified to asist in orzanizing the distribution
and abundance of herptiles in the area. 3road
scale vezetation zones, each of which includes a
list of important species, were defined. Each
zone was created using these criteria of plant

dominance; standing biomass, surficial density, and

visual impact.

No rizorous percentaze composition of each
species for each zone was carried out. It was a
qualitative catagorization. As I searched for
herptiles the probability of running across and
identifying the most abundant plant species in
occuring plant.

Furthermore I came to use visual presence of
one important species to earmark a zone. GSo these
zones represent definite spaces as well as plant
communities,

Thaese zones were determined by The behavior
of local surficial water paterns, within the set

paramters of climate and topography. A profile




of a typical transect across the preserve would
reveal a close correlation between shifts in the
schedules- of plant species and the frequency of
water fluctuation, the variance of water fluctuation,
the mean amount of soil water. The most important
gradient is altitude, or heizht above the Silver
Creek water table.

"he most diversity of plant zones and species
occurs along the zentle zradients from the Picabo
Hills down to the open flow of Silver Creek.

Zone develbpment is compressed and exhibits fewer
combinations when there are rapid or sudden changes
in the macro-topography.

T™e following were classified as vegetation zones:
1. mnorthern semi-desert scrub or sazebrush-grasslands
. bunchgrass praire

bush-shrub

small tree

wet meadow

marsh

permanant aquatic

o 3 O W FOW ™
»

. TPlowed fields



Sagebrush-grassland Zone Species List

Northern semi-desert scrub:

Sazebrush (Artemisia tridentata)
Rabbit brush (Chrysothamnus nauseosus)
Hopsace (Grayla spinosa)

3itterbrush (Purshia tridentata)

3ud Sagebrush (Artemisia spinescens)
Small Sagebrush (A. cana)

Northern Antelope 3ush (Purshia tridentata)?
Shadscale (Atriplex canescens)
Winterfat (Eurotia lanata)

Horse 3ush (Tetradymia glabrata)
Greasewood (Sarcobatus verimiculatus)

Grasslands and Herbs+

Lupine (Lupinus species)

Desert Buckwheat (Eriogonum species)
Spiked Wheatzrass (Agropyron spincatum)
Steppe 3luegrass (Poa sandberii)
Cheatgrass {(3romus tectorum)

Yarrow (Achillea millefolium)

Timothy (Phleum pratense)



Bunchsrass Praire Zone Species List

Giant Wild Rye (Elymus cinereus)

Spiked Wheatzrass (Agropyron spincatum)
Poxtail Barley (Hordeum juhpatum)
Alkalisacaton (Sporobolus airoides)
Wild Chives (Allium sibiricum)

Smodlt 3rome (Bromus carinatus)

Six Weeks Fescue (Festuca octoflora)
Foxtail Zrome (3. rubens)

Downy 3rome Grass (B. tectorum)
Sandberz 3luegrass (Poa secunda)
Kentucky 3luegrass (Poa pratensis)
Spike Trisetum (Trisetum spicatum)
Hairgrass (Deschampsia caepitosa)
Creeping Rentgrass (Agrostis palustris)
Slender Fringe-Cup (Lithophragsma dbulbifera)
Crabzrass (Dizitaria sanzuinalisg)

Sticky Geranium (Feranium viscosissimum)



Bush-Shrub Zone Species List

Fendler's Wild Rose (Rosa fendleri)
Intermountain Rose (Rosa ultramontana)
Golden Currant (Ribes aureum)

Utah Service-berry (Amelanchler utahensis)
3nd Sagebrush (Artemisia spinescens)
Western Chokecherry (Prunus melanocarpa)
slue Elderberry (Sambucus glauca)

31ack Hawthorn (Crataezus douglasii)
Columbia Hawthorn ( Crataezus columoiana)
Common. Snowberry (Symphoricarpos rivularis)

Rabbitorush (Chrysothamnus nauseosus)




Small “ree Zone Species List

Water 3irch (Betula occidentalis)
Wwhite Alder (Alnus rhombifolia)
Thinleaf Alder (Alnus tenuifolia)
Pacific Willow (Salix lasiandra)
Peachleaf Willow (Salix amyzdaloides)
Arroyo Willow ( Salix lasiolepis)
Mackenzie Willow (Salix mackenzieana)
Pussy Willow ( Salix discolor)

Rebb Willow (Salix oebbiana). ~
Scouler Willow (Salix scouleriana)
Narrowleaf Cottonwood (Populus anzustifolia)
Quakinz Aspen (Populus tremuloides)
Common Chokecherry (Prunus virginiana)
Bitter Cherry (Prunus emarginata)
3lack Hawthorn (Crataegus douglasii)
3lueberry Elder (Sambucus glauca)
Boxelder (Acer negundo)

Rocky Mountain Maple (Acer glabrum)

Red-osier Dogwood (Cornus Stolonifera)




Wet Meadow Zone Species List

Sedges (Carex species)

Rushes (Juncus species)

Annual Zlue Grass (Poa annua)
Wild Iris (Iris species)

Common Camass (Camasia species)
Saltzrass (Distichylis stricta)
Golden Pea (Thermopsis montana)

Western Scouring 3ush (Equisesum hiemale)



‘Marsh Zone Species List

Sedges (Carex species)

Retrose Sedse (Carex retrorsa)

Rushes (Juncus species)

Common Cattail (Typha latifolia)

Pale Spike Rush (Eleocharis macrstachya)

Tule (Scirpus acutus)

Common Arrowhead (Sagitaria latifolia)
3road-Fruited 3ur-Reed (Sparzanium eurycarpum)

Americam Great Bulrush (Scirpus validus)




SPECIES PRO3ABLE LIST

The criteria for inclusion on this list were that
the species must either have an overlapping or adjacent
range distribution at Silver Creek. The geographical

distributions were taken from Stebbing A Field Zuide

to Western Reptiles and Amphibians .

Amphibians:
Long~Toed Salamander, northern; (Ambystoma macrodactylum
krausei).
Tiger Salamander, blotched; (Ambystoma tigrinum
melanostictum).
Great Basin Spadefoot; (Scaphiopus intermontanus).
Western Toad, boreal; (Bufo boreas boreas).
Woodhouse's Toad; (Bufo woodhousei woodhousei).
Chorus Frog, boreal; (Pseudacris triseriata maculata).
Spotted Frogz; (Rana pretiosa).
Leopard Frog; (Rana pipiens).
Bull Frog; (Rana catesbeiana)#

Pacific Treefrog; (Hyla rezilla).

*This frog was included on the list because it is expanding
it's range and always turning up somewhere new.



Species probable list continued

Reptiles:
Leopard Lizard, long nosed; (Crotaphytus wislizenii
wislizenii).
Collared Lizard; (Crotaphytus collaris).
Western Fence Lizard, great basin; (Sceloporus
occidentalis biseriatus).
Sagebrush Lizard, northern; (Sceloporus graciosus
Side Blotched Lizard, northern; (Uta stansburiana
stansburiana),
Short Horned Lizard, pygmy; (Phrynosoma douglassi
douzlassi).
Desert Horned Lizard, norhtern; (Phrynosoma
platyrhinos platyrhinos).
Western Skink, great basin; (Eumeces skiltonianus
utahensis).
Western Whiptail, great basin; (Cnemidophorus
tigris tigris)..
Rubber Boa, rocky mountain; (Charina bottae utahensis).
Ringneck Snake, northwestern; (Diadophis puntatus
occidentalis).
Western Racer, western yellow bellied; (Coluber
constrictor mormon).
Striped Whipsnake; (Masticophis taeniatus).
Gopher Snake, great basin; (Pituophis melanoleucus
deserticola).

Long-Nosed Snake, western; (Rhinocheilus leconti leconti).



Species probable list continued

Réptiles:
Common 3arter Snake, valley; (Thamnophis Sirtalis
fitchi).
Western Terrestrial Garter Snake, wandering;
(Thamnophis elegans vagrans).
Western Ground Snake; (Sonora semiannulata).
Night Snake, desert; (Hypsiglena torquata deserticola).
Western Rattlesnake, great basin; (Crotalus

viridus lutosus).




SPECIES ACTUAL SIGHTING LIST

In the area:

Scaphiopus intermontanus

Bufo b. boreas

Pseudacris triseriata maculata
Rana pretiosa

Hyla regilla

Sceloporus occidentalis biseriatus
Sceloporus g. graciosus

Uta s. stansburiana

Phrynosoma d. douglassi

Phrynosoma p. platyrhinos

Eumeces skiltonianus utahensis
Cnemidophorus t. tigris

Charina bottae utahensis

Diadophis puntatus occidentalis
Coluber constrictor mormon
Masticophis taeniatus

Pituophis melanoleucus deserticola
Thamophis sirtalis fitchi
Thamnophis elezans vagrans

Crotalus viridus lutosus

On the presgserve;

yes
yes
yes
yes
yes
yes
yes
no

yes
ves
yes
no

yes
1no

yes
yes
yes
no

yes

yes
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INDIVIDUAL SPECIES DISCUSSION

Scavhiopus intermontanus: ~his is the most widespread

amphibian in the northern semi-desert scrub, with
special adaptations to arid land survival problems.
However, it does reach i%s geozraphic limits in the
area. In areas of greater moisture, such as Silver
Creek, 1t has a greater period of surficial activity
and the populations are hicher. As the data indicates
it is restricted to a zround type suitable for
burrowing.

Bufo b. boreas: This creature reaches the largest individual

size of any amphibian in the area. It is restricted
to areas of wét adapted vegetation, At the very
least, requires open bodies of water to breed, and
the presence of ground water and frequent dews to
maintain a suitable macro climate around it's hody.

Pseudacris triseriata maculata: The populations of

this frog are centered around the marsh type vezetation
zone. This species is a borderline distribution

case. The abundance of this frog should increase

as the populations react to the irrization developments
in the valley. Bspecially the creation of a more moist
surficial environment and the decrease in the soil

salinity-alkalinity,




Rana pretiosa: This species range in the immediate

area seems to primarily in the Northern Rocky
Mountains. It is a borderline case of distribution.
The occurance is restricted to the marshy areas that
form around areas of permanent water. On the preserve
this means the tule and cattail areas.

Hyla regilla: I think the presence of these individuals

constilules an easterly range extension, They are also

a borderline case of distribution. The populations

are centered in the marsh areas that are in immediate
proximity to the tree zone. This species is probably

the most insignificant amphibian on the preserve, because
although I saw the same number of Pseudacris triseriata

I also heard their breeding chorus. Hyla breeding on the
preserve would probably have to be determined earlier in the
season, most likely in April.

Sceloporus occidentalis biseriatus: This speclies is on

the bordérline of its geographic range in the area.

They oécurred in one and only one type of sitwation;

a rocky outcrop that effects drainage in such a way

as Lo have common chokecherry, aspen, hawthorn, and or
currents growing in it. This situation can occur in the
"desert to water transect" or as patches in the northern

gseml-degert srub.



Sceloporus g. graciosus: The most abundant lizard

on the preserve but it is restricted to the sagebrush-
grassland zone which is not well represented on the
preserve. It is closely associated with the sagebrush
species in the area, as distinct from it's close relative
Sceloporus occidentalis. “he optimum conditions

for this species are away from the proximity to the
rapid change in vegetation zones produced by the
aquatic-desert interface. The highest populations

are reached in areas of homogenous sagebrush-grassland
development. The lower population densities near

the riparian interface could bossibly be due to

an increase in the frequency of predation and
competition for food from the svecialized amphibians,
and a structural shift to the Sceloporus occidentalis
"niche".

Uta s. stansburiana: This species is another case

of geographic limits. The sightinzs were. in rocky
ground types deéply within the sagebrush-grassland
zone. Competition is probably minimized with the
similar in size and shape,Sceloporus graciosus by
the extreme rarity of Uta stansburiana and it's
close association with rocky ground types and
surficial rock formations. I do not exoect this

species to be found on the preserve,




Phrynosoma d. douglassi: This species is a close

second in erder of abundance on the preserve. It is
found on soil, loam,and gravel compared to the
Phrynosoma p. platyrhinos which occurs on sandy

and rocky ground types. Both these species local
distributions are in the sagebrush-grassland zone.
When disturbed they run toward the center of the
nearest bush where as the Sceloporus graciosus
climbs into the branches,

Phrynosoma p. platyrhinos: This species is at the

geographic limits of its range. Because it is found

on different ground types than Phrynosoma douglassi

it is assocliated with different vegetation species

and different quantitative characteristics within .the.:
sagebrush-grassland zone. It has a patchy, discontinuous
ranze in the area., Two were found in the preserve

and 14 within the collection area, all concentrated

in a sandy area, with scattered piles of sandstone, and
widely scattered mediun-to large rabbitbrush and cheaﬁ-
Zrass.

Eumeces skiltonianus utahensis: This species seems

to require the conditions earmarked by the bush:aﬂd
small tree zones. Its ecological occurrance is
similar to that of the Sceloporus occidentalis in this
aresa. Eumeces skiltonianus has secretive habits

and Sceloporus occidcentalis has open behavior.



Cnemidophorus t. tieris: This animal is not on the

preserve. It reaches 1lts geographic limits in the
area, within the sagebrush-grassland -zone., The
sightings were clustered around surficial rock
formations that formed part of a drainage formation.
It seems to be capable of surviving equally well in
a large variety of ground types within the area.

Charina bottae utahensis: This snake is spread

throughout Idaho and in four zones of the preserve;
the sagebhrush-grassland, the bunch grass praire, the
bush-shrub, and the small tree. It is morphologically
adapted to a life of burrowing and has secretive
habits. Not enough information is indicated by the
data to determine the padterns of coexistence with

all spend a great deal of time underground. A tenetive
hypothesis would place Charina bottae, Pituophis
melanoleucus, and.Crotalus viridis in a competitive
situation over large areas of their ranges. Their
differences in behavior would allow them to exploit
distinct segments of the rodent population.

Diadophis punctatus cccidentalis: This species does

not occur on the preserve or in the study area, Jjust

in the wvicinity.



Coluber constrictor mormon: This species is of

limited occurrance on the preserve, most likely
vecause of the lack of suitable lizard habitat.

The sightings were exclusively in the sagebrush-
grasslands in the area. But this snake is found

in a wide variety of vegzetation types throughout

it's geographic range. In the more heavily vegetated
rexions of it's distribution, thie snake often

takes refuge in large bushes and dense trees, It's
escape behavior was markedly different at Silver

Creek. The fleeing animal would eratically change

.directions and after intense pursuit would

crawl under the center of the nearest bush, resting
until the predator rediscovers it.

Masticophis taeniatus: "his species reaches its

geographic limits in the area. It is an active,

alert, and agile snake like the Coluber constrictor.

They are probably each others closest competitors

where they coexist. The number of sightings is

enough to indicate tThe interspecific competition with
Coluber constrictor but not specific dynamics of their
relative efficiencies over the resource configurations

of the northern semi-desert scruo. This snake does

seem to prefer more homogenous sections of the sazedrush-
grasslands that are located further away from the

botanical development of the riparian interface.




Pituophis melanoleucus deserticela: This specles

is widely spread throuzhout Idaho. Tt was the second
most abundant snake, by a large margin over the other
species. It has a-cross habitat representation in the
sagevbrush-grassland, bunch grass praire, and shrub-bush
zone. Two individuals were even on top of the plowed
fields. It's optimum resource configuration is the
sagebrush-grassland areas that have the greatest
biomass. This occurs where the northern Semi desert.
scrub merges into the wet adapted vegetation of the
valley. It also occurs in drier areas of productive
soils., Significant population densities are also

found in the vegetation zones with different moisture
requirements. The populations of Pituophis melanoleucus
are positively influenced by the population densities of
the smaller rodents. Not a single specimen of the

2L obtained spewed the contents of their cloaca when
caught. This i1s a common phenomenon in the subspecies =@
that exist in areas of environmental moisturc. It is
an example of phenotypic variation that goes beyond
the regional differences in pattern and scalation.
This is an obvious behavioral adaptation to the

sere conditions of the Great Basin,

Thamnophis sirtalis fitchi: This species is not on the




preserve. It is in the Big Wood River drainage and
might spread into the Siver Creek area due to the
irrigation ditches and the switch to c¢rop azriculture.
This snake seems to out compete Thamnophis elegans

in the higher altitudes within the vicinity. More
research is needed to ecologically sepagrate these

two extremely similar species.

Thamnophis elezans vagrans: The most abundant snake

on the preserve. It is present in every vegetation
zone on the preserve. The critical limiting factor
is the vYroximity to ground water. The proximity to
open water drastically increases this species
populations, in any area. The small tree zone
contains the greatest percentage of the population
and the greatest population density. This species
is strongly represented in all the wet adapted
vegetation zones and ranges into the sagebrush-
grasslands only when they occur as part of the
riparian interface. It is so abundant that it is
an important component of avian and mammalian predators
diets.

Crotalus viridus lutosus: This species has three

subspecies in Idaho., The geographic race around Silver

Creek is close to the species limits for the area.




It seems to avoid the moist areas of the valley and
is more abundant around surficial rock fofﬁations
as a percentage of its population than Pituophis
melanoleucus. As a primarily nocturnal animal

the populations in the area are hard to determine.
But it is probably less populous than Pituophis
melanoleucus becase the warm periods at night

are shorter and less frequent than in the daytime.
Thus the period of activity is shorter and foraging,
mating, and other facets of the life reaction are
restricted. But these snakes exhibift as great as
adaptability, if not greater than thelr competitors
throuzhout their entire ranze, when undisturbed by

man.
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COMMUNITY COMMENTARY
THE DISTRIBUTION AND A3UNDANCE OF SPECIES

A wildlife communibty can be considered a species
groupiny within a ziven locality where each animal,
each population is enzaged in productive interactions.
The qualities of the community can be analyzed asg
various expressions irivolving the number of - -
animal unit inﬁeractions.

In Silver Creek the snakes are the most populous -
hertiles, with the greatest number of species. They
constitute 95 percent of the herptile biomass.
Amphibians are not as diverse in the area ag ligzards
but their populations comprise 3 percent of the
herptile biomass as compared to the lizrds 2 percent.

As a result the interherptile resource flows are
minimized and are not importan: to the survival of any
of the species. This means that although a garter
snake will not refuse an amphibian, arthropoda,
worms, and fish constitute the primary componcnts of
its diet. The rest of the snakes are all predators of
lizards, insects, rodents, and snakes Dut the moss
important food resource in the area is the rodents.

The amphibians and lizards are dependant on the insect



+

populations in their respective areas of existence.

SiTver Creek is characterized oy a shift from
lizards to amphibhians as resources for all types of
predators. The snakes, especially the gopher and
zarter snakes form an important component of the
avian and mammalian fauna. The conditions in the
valley increase the povulation density of these
species and dictate the presence of garter snakes
which are characierized by the demography of density.

The vegetation zone of the sazebrush-grassland
oontains the zreatest diversity of species. Where
this merges into the bunchzrass praire and the
small tree zone the highest pvopulation densities
are found. “his is the larsest environmental
type in the entire region and most of The animal
species are specifically adapted to its set of
conditions.

The small tree zone contains the next greatest
diversity. This is the area with the largest standing:
Diomass and the greatest effective area for pniological
activity per ground area.

Most of the amphiblans are separaced [rom the
lizards by a vegetation zone. The garter snakes penetrate
the wet area the amphioians are adapted to. The re-

maininzg snake species have a s0lid nasis in the northern




semi-degert scrub and extend their ecologzic rantze
alonz the desert to water transect to the small
tree zone. The zarter snake populations peter
out in the reverse fashion.
Zecause of the nature of the study area all of
the species and a majority vproportion of the populations
of all but two species were found in areas of
environmeantal heterogenuity, subjectively measured
as a variety of natural features and vegetatlion zones.
“The distribution of each species population
over the natural features of the land shows a comple--
mentary occurrance of amphibians and lizards. The
snake sSpecleg are gpread over these features in a
surprisingly even fashion. This is a zraphic illustration
of the zeneralist aspects of the snakes in the region.
“he extreme fluctuations in some of the individual
species bar graghs showinz the proportion of population
per natural feature are indications of the low abundance
of the species in the area, or demonsirate niche
specialization. They demonstrate the patchy distriobution
of populations as they reach the limits of their
geozraphic range. Unfortunately, this leads To
insufficient sample sizes.

Looking at the natural features as hunting factors



the azzrezate dislribution, or diversity and abundancc
is shown fof sitvations in the rezion. These are the
keved scatter diagrams. This same matrix of data
can be orzanized in a form suitable for multivariace
analysis out the paucity of sizhflings makes every
individual in each vponulation toslarze a proportion
of The total species population to justify the
mathematics involved. But the scatter diazrams
can oe used for factor isc. lation. which exerc
the most potent quantitative force on diversity and
abundance of specles?

Considerinz the entire herptile biomass the
greatest diversity is associated with drainage formations
and areas of ground waler. These are ﬁhe most productive
spots in the environment. Vezetational patchiness
exerts the greatest combined efect on diversity and
abundance. The environment of Silver Creek must 2e
subject to severe fluctuvations because the numoer of
species and abundance increase in well defined
homogeneous plant communities.

Snake abundance is oZfected rather than diversity
over the hunting factors. The proximity to a vezetational
zone borderline stroncly iﬂcreaseshiversity'and ansundance.

An opern pody of water does not chanze diversity out



jacks up abundance because it usually predicis the
presence of zarter snakes which occur in dense
populations. 2oth diversity and the number of
sightings are stronzly keved to the productive
soil types.

Both lizard diversity and abundarnce is ghifted
apart in reference to these features, The lack of
proximity to open water and lack of vezetational
patchiness increases species counts and sizhtings.
There is specialization and separation of species
with respect to ground Tyves. The better drained
areas and loam, the “type with the larzest coverage
contain the hizh diversity counts.

Amphibian diversity and aovundance is a simple
and gtrong pattern. The proximity to open water
and the accordinz riparian interface patterns
that characterize this situation are the bvasic
keys. There is a stronz association with the
poorly drained and watcr formcd soils.

In general this data indicates what are the
important variables of The earths surface for wildlife;
these need a more-detailed clagsification ané¢ definition

than any specific animal-feabure assoclacvions. One reason



is that natural features are not all independant
variables. Secondly wha® is the distance from
animal to feature that is relevant to catagorize.
Thirdly, how does the distribution of feature
confizurations influence the provability of
sixhting.
A eclasgsification of the primary rezional
habitas, the northern semi-desert scruo into an
es-imation of the overstoly biomass and the
understory zrazing history reveals a positive
relation between biomass, physical area, diversity,
and abundance.
The highest species count and the largest number
of individual sizhtings were recorded at the zreatest
hrush heizht and density measurement. Interestingly,
sazebrush over three feet tall indicates that the
1and is suitable for crop azriculture. In this
environment this is the most productive area, t<he
situation were the scrub is outcompetved, and one of
the scarcest vegetation types vecause of the agriculsural
development. The overgrazed perrenmials constitute
the catazory with the greatest spacial coveraze and
both‘high counts were recorded There.
Plotting these point relationships between diversity
anéd abundance and curve fitting a linear rezression equation

renerates a correlation coefficient between azzrezatve

s e |



avudances and species counts of r=.96.

The axis intercepts demonstrate that this is

an aproximation and that a more complex curvi-
linear equation would increase The accuracy of the
relacion. Never the lesg the explained variance 1s
94 percent. This means that in consideration of the
total herptile biomass of this vegetation zone,

a count of diversity is sufficient to explain:
abundance as an even spread of speciles throush the
macro havicats.

Breakinz down the overstory biomass estimation
counts into lizard and snake totals, and including
sraziny data the dezree of explained variance and the
correlasion decreases. he slope ¢f The lizrd line
increases and the slope of -he snake line decreases
from She total herptile reiression.

“hig indicates a shift in the demozraphies and the
life strasevies. The steep slope of vhe lizard curve
reflects a tendency of hither population densitles
per species of lizard ~han srakes. Snakes seem TO
be able to survive under conditions of less intense
demosraphic interaction. This . relates To the
larzer individual size, lcwer reproduction rates,
lonzer lifespans, and equal distributions of aze
LrOUPS .

The high dezree of unexplained variance of

ahundance as a function of diversity, 42 vpercenz,




in the lizard regression is a result of the patchy
population patterns in the area which is due

to environmental specializazion and geographic
limi-s of the species in the region.

“"he explained variance, 83 perceni for snakes
reflects the similarity of Zifferent species populations
for this environment. There seems -0 De an equal
distribution of abundance for fthese reneralist species.
“he dominance of the zopher snake increases the variance.
The equal distribution in this envirornment of the
snake species is a result of the zeneralist 1life
stratezlies and the dependance on rodents as a
resource,

“he species composiltions in each area of iLhe
sageorush-gragsslands seen o oe skewed for the
lizards anc balanced for the snakes. Thus we
can explain species zroupinzs of the short horned =oad
and , the sazebrush lizard, the great basin fence lizard

it

and the zreat basin skink, and the desert horned toad.
The areas that produce these zroupings have homozenous
snake sgpecies compositions.

This type of data is most useful when used in

comparison with other rezxions. Slopes, explained

variances, and correlation coefficients are illusira-



tive of differences in the herptile communities.
These fioures also demons-rate and test the validizy
of the -variables chosen -0 measure diversi=-y andg
amundance. Thus fthe sample dé?a sheet can e refined

and ecla-orated as a conzlusion of -he szudyv,




SAMPLE DATA SHEET

Species type:

Physiozraphical description of the sighting locality:

geomorphology
surficial zeoloz
soils

topozraphy
exposure
longitude
latitude
altitude

climate

daily climate
seasonal climate
human development

Physical Structures in the environment:
rotten lozs

gurficial rock formations intimacy
holes in the ground proximity
open water bhodies vicinity
drainaze formations absent
human debris, junk and garbvace
Properties of the ground:
ground water
ground type; soil,loam, sand, gravel, rocky, clays, silts

humus versus exposed A horizon

Characveristies: of. the ' botanical development -

species composition

species zroupinzs, communities

guantitative community description
density of ground cover;
canopy

scdtered, spaced, dense,

layers of canopy, height distributionof niomass

canopy complexity



SUAJECTIVE SCALE: THE ZAURE OF THE ANIMALS

DISTANCE TC A NATURAL FEATURE.

intimacy: direct contact with the feature

proximity: feature within the everyday situation
of the fundamental life reaction of
growth, maintence, and reproduction.

vicinity: feature in visuval rance of ovserver, and
' havin= potential of cominr into conuacu
with creature on a seosonal -anmual basis.

absent’: feature lackin: in the environmental configuration
of “he si~htin~ localityv

definition of each feature



THE EFFECT OF AGRICULTURAL DEVELOPMENT ON THE
HERPTILES IN THE PRESERVE

The majority of the betfer drained acreage in the
preserve 1s plowed. The open fields disrupt the
optimun development of the desert to water transect.
Tis is exactly where the main element of herptile
biomass would be centered. The greatest abundance
and diversity of specles exists in this type of
area as shown in the preceding overstory-understory
sagebrush-grasslands analysis.,.

The lack of reptiles and amphibians in this
environmental type is a demonstration of the intimate
relation of herptile and habitat. Initially the repeated
use of heavy machinery and continual plowing destroys
the structure of the ground. Passageways such as
burrows, roos mats and humus are compacted into dirt
clods. On the microscopic level the scil isg altered
S0 as to adversely effect its long term fertility.

For herptiles this makes it extremely difficult to
control their spacial relationship to the surface of
the ground. Amphibians are unable to maintain the
proper macro climate and reptiles are unable to

regulate their exothermic behavior.




In conjunction with the oven quality of the
fields the probability of predation is increased
because the probability of a predator sighting
prey is larger .. and the probability of escape
is smaller.

In reference to the snakes and lizards and
amphibians as predators the transfer of the soil's
productivity to the economic system from the
ecolozic system allocates the plant resources to
mankind., This lowers the porulations of rodents
which are the most important food item of snakes in
the region. The use of herbacides, pesticides, and
mammal poisons, like tainted zrains destroys "the
potential food resouces of herptiles also.

Amphibian and fiéh breeding success is adversely
affected by the runoff of these chemicals into the
streams. Furthermore there is strong evidence
that the sensitive and delicate membranes of
amphibians are subject to irratation, leading to the

death of the animal.




MANAGEMENT DECISIONS AND THE HERPTILE POPULATIONS

Certain types of human land usage of the area and
and of Tthe preserve adverslyleffect the distribution and
'demography of the reptiles and amphibians in the rezion.
With the power of ownership the Nature Conservancy can
increase :zhe population densizies of ~The herp:iles on
“he preserve. %y increasing she frequency of ocurrance
the effective divergity is augmented.

I7 “he surroundinz area was cemented over, what
would the herptiles chances of success on the preserve
be,in its present condition? Bufo ovoreas, Pseudacris
triseriata, Pituophis melanoleucus, Thamnophis
elezans, would be able to establish lonz term
breeding populations of a vialbe nature.

Sceloporus graciosus, Phrynosoma douzlassi, Scaphiopus
intermontanus, Charina bo:“ae would be avle :o

oreed on a pro-alistic basis. “he chances for this
lazter zroup surviving ~he climatic and mammalian
fluctuatlons are remnte, excep. for the Scaphiopus
intermontanus which 1s speciallv adapzed to fluc:-uations.

o increase the diversi-y and =Zo essanlisk
a lar=ser num»er of “reedinz pooula:icns the -asic
declsion would e %o phase zus She plowed “ielss.

"his should crea“e condizions favorable -2 =he



imnmizration of specles from the sageosrush-grassland
and to a lesser extent The remaining environmen:s.

In Zurn,enough acrea e is involved so -he establishment
of at least “he shrort -“erm reeders 1s possitle.

No information 1s available on che land area
requirements and minimum populazion &§ize of the
remaining sarebrush~zrassland specles.and the

small Sree Species.chhey woulcd »e anle to repopulate
the area slowly. Aﬁimals from -he Picabo ~Fills

movinz downward into the preserve encounter a husze
intensively worked field in the valley where there
should be optimim deser: development. There is also
a road cus into the hill: which creates a cliff chat is
a marrier So the movement: of bHoth snakes and lizards.
On the other side of -he preserve —he rep:iles and
amphinians would have no proolem en-erincs The area,
~u- the development on this side has made all bus

the zopher and zarter snakes rare.

.
I

iy zuess 1s “hat all of ~he occurring species
could estadslish shor:t term bSreedin: populations
on a proolalisvtic basis for veriods of up o
Len vears. Most of The species could es-ablish
definite lonzy term popula-ions if Zhe plowed field
area was consolidated into one space. Since =<his is
impossible the environmen-al flucuazions are more

simifican® per area.




Since i. is hizhly douzhtful that the surroundings

will oe cemented the restanlishment of the origzinal
veretation of the plowed fields will initially
increase the concentration of animal niomass.

this will atfracT predaors -0 an area where they
can e protected, The lizards and snakes should
remain on the fieldsg as soon as ~he cover ig

developed to abous eight inches in height,

“heir overwincering success will increase as

“he addition of neaver o “he preserve would
increase amphibian habitat and preeding success.
“he species in the area all prefer quiez waser
for layins egzs. The salubrious effecs on the
fisheries and avian, no- -0 men.lon “he mammalian
productivity can be traced. “here would be some
decrease in the drier habiza- of the rep-iles,
bul the primary attraction of the area is its
aqua“ic nasure.

“he real weauty of the area is how the mo»ile
species such as the birds zan ul-ilize a procducs:ive
area in the environmens nefore o-her creazures.
he 1golated nature of the zreek res-rizccs -he
diversi-y of many species zroups a: -he same -ime i-

allows =hem to develop.
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