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Project Deseription and Summary

Systematic samiplmg of the small mammals within Fish Springs National Wildlife Refuge
(FSN'WR) was undertaken o provide the Refuge with data to evaluate the effects of Refuge
management practices on small mammal habitat and monitor the presence and distribution of
invasive species within the Refuge boundaries,

The small mammal populations at Fish Springs National Wildlife Refuge were informally
surveyed m the early 1900s, shortly after Fish Springs was granted national wildlife status,
providing a baseline inventory of the small mammal species at FSN'WR. Thirty years later, in
1992, BY U mammalogist Clyde Pritchard conducted a briet three day sampling effort in and
around the Refuge and recorded the first instance of the invasive species Mus musculis (house
mouse) al the campground spring cdge, In s repon he voieed a concern that this specics may
be competing with other naturally occurring small mammal species. A rigorous resampling
effort had not been conducted since these cursory surveys W monilor the expansion of Mus
musctius, o wdentily the presence of additional invasive species, or to evaluate the effects of
refuge management on small mammal diversity and densities.

This project was designed o address these management needs by (1) resampling
previously surveyed localities within FSNWR to validate the current presence of small mammal
species known to occur in the Refuge: (2) documenting the population density and extent of the
vasive species Mus muscnlis and its effects on other small mammal species; (3) systematically
sample ecological habitats in the Refuge yet unsurveved: (4) identify critical habitat locations
within FSNWIR that contain lugh species diversity or rare species and may be sensitive to
management practices; {5) update the FSN'WR small mammal species inventory list,

This project also addresses several ecological research hypotheses,  Small, terrestnal
mammals are excellent indicators of the effects of human disturbanee or moditications on
ecologeal communities (Zou et al. 1989). When habitat is altered for management purposes. a
subsequent response 15 expected within small mammal communities (Fitzgerald et al. 2001),
Mumerous studies indicate that habitat mamipulation (Mitchell et al. 1995, Zou et al. |98Y),
wildfire {Groves and Steenhof 1988, Yensen et al. 1992), and prescribed fire (Fitzgerald 2001)
unpact small mammal populations. However, because temporal scale can influence ecological
mterpretation, the impacts reported in these studies may only reflect short-term effects and not
the long-term respunse ol small mammal populations (Brady and Slade 2001; Swibharl and Slade
1990). Fish Springs National Wildlife Refuge (FSNWR) was awarded national wildlife refuge
status in 1959 and since then wildlife managers have significantly modified the area to optimize
the habitat lor waterfow]. Habitat altcrations have included the dissection of the spring slews
into nine sections by dikes and gravel roads. annually conducted burns to promote bird-preferred
plant species, and periodic flooding of meadow areas. Bloczynski et al. (2000) suggest that
wetlands optimized for one faunal guild can not be opumal for another. Therefore, the
management practices emploved at FSNWR that favor avian species are expected to have
negatively impacted the species richness and relative abundances of its small mammal species.

Comparisons with previous survey efforts allow us to examine the long-term effects of
ceological disturbance on small mammal populations within the Refuge. We predict that (1)
small mammal species richness will vary by microhabitat type with the lowest number of species
expected in the marsh meadow arcas as a resull ol annually managed burns und Nooding events;
(2) species abundances will be highest in the unmanaged sand dune and floral rich wetland
habitats and lowest in the naturally harsher salt flat and foothill, and heavily managed marsh



meadow, habitats; (3) an increase in the abundance and range of the invasive species Mus
muxcndus since 1t was first detected in 1992; (4) a short-term decling or the local extinction of
some small mammals since the Refuge was established and its management related habitat
disturbances were initiated.

To test these predictions, we (1) identified five general microhabitat types within
FSNWR and sampled the small mammal population within cach; (2) caleulated the species
richness and abundances between those habitats expecting that highly medificd habitats will
reflect lower species diversity and abundances; (3) compared the current species diversity and
relative abundances to historic data expecting a loss of native species, the appearance of exotic
species, and an overall loss in species abundances.

This projeet was directed by Dr, Erie Rickart, Curator of Vertebrates at the Utah Muscutm
ol Natural History (UMNIH), and UMNH Vernebrates Project Manager, Shannen Robson
hetween September 2002 and October 2003. Twenty-one sites were sampled using multiple
trapping methods (see Methods section below) for a total of | 198 trap nights, yielding 184
specimens of 12 different species. These data were compiled, interpreted, and recommendations
formulated and presented in the next sections of this report

Methods
The FSNWR study arca

Fish Springs National Wildhfe Reluge hes in West Desert of Juab County in west-
central Utah. The Refuge boundarics encompass 17,992 acres situated between the Fish Springs
and Thomas mountain ranges (Figure 1), This area is generally flat with less than 30 feet
variation in clevation except for a small arca of the northeastern foothills of the Fish Spring
mountams. Here elevation increases an addinonal 500 feet. Five major geothenmal springs and
several lesser springs seep from a faultline at the base of the castern front of the Fish Springs
Range (Oliveinia 19735) creating a 10,000 acres marsh system that has been divided into nine
pools by elevated gravel roads and dikes.

Microhabitat descriptions

To determune small mammal-habitat associatons and how small mammal communities
vary by habitat within the Refuge, live general microhabitat types were idenulicd: wetland,
marsh meadow, salt flat, foothull, and sand dune. Microhabitats were identified by distinet plant
communitics (see 'Table 1) and edaphic features.

I. Wetland microhabitat. Spring edges have a distinct wetland habitat dominated by
the common reed (Phragmires austalis), cattail (1ypha latifolia), rushes (Scirpus
maritimus, S, acutus, S americanus, and Juncus balticus), and sall grass
(Disticulus spicata spicata).

2. Marsh meadow microhabital, Approximately 25-50 feet from the spring edges
the wetland habitat abruptly shifts to marsh meadow habitar. The marsh meadow
areas are heavily managed and cxperience periodic flooding, prescribed burns,
and pesticide sprays. The meadows are clearly identifiable as homogenous
swaths of reed (Phiragmites austalis) and the ubiquitously present salt grass
(Disticulus spicata spicata).

3. Sali flat microhabitat. Highly saline, desert salt [1at habitat surrounds the marsh
meadows. These arcas rarely expenience flooding and therefore remain extremely



dry with a high soil salt content. This habitat dominates the refuge and is
characterized by salt tolerant plants such as greasewood (Sarcobaius
vermiculatus), iodine bush (Alenrclfea accidentalis). halogeton (Halogeton
glomeratus), shadscale (Airiplex tridentate), salt grass (Distichlis spicta spicata),
and various annual chenopod species.

4, Foothill microhabitat. A small portion of the rocky, talus slopes of the Fish
Spring Mountains are within the refuge boundaries, These foothills are higher in
elevation than the Refuge playa. escaping the high saline concentrations that the
plant communities 10 the other microhabitat types Face. The foothills are
characterized by mormon tea (Ephedra nevadensis), shadscale (4aiplex
confirtifofic and A, canescens), rabbit brush (4dracamarea nauseosa), horse brush
( Tetrodviea spinosa and T. spp.), and Indian rice grass (Stipa hymonoides).
Importantly, this is the only habitat with significant amounts of invasive cheat
prass (Bromus feclorum).

5. Sand dune microhabitat, Along the refuge boundaries there are several proups ol
permanent sand dunes, The deep sandy soil provides critical habitat for
burrowing and tunneling manunal species and 1s donunated by greasewouod
(Sarcobatus vermiculatus), shadscale (Atriplex tridentata), iodine bush
(Allenrolfea vecidentalis), and salt grass (Disticulus spicata spicata).

Trapping methods and sampling localitics

Twenty-one directed trapping lecations were established and sampled using multiple trap
types between September 2002 and October 2003 for a total of | 198 wap nights. Trapping
locations were chosen opportumistically depeading on constraints of management practices (for
mstance, strategic flooding greatly affected site chaice). As a result not all mierchabitats were
samipled equally (see Table 2 for site summary data). Site localities within the Refuge are
identitied in Figure 1. ‘There were 3 wetland sites totaling 149 trap mights, 5 marsh meadow sites
lotaling 257 trap nights, 4 foothill sites totaling 231 trap nights. 6 dune sites totaling 382 trap
nights, and 3 salt flat sites totaling 179 trap mights (sce Appendix 2 for 4 detailed chronology of
trapping effort). Relative values were used for comparison to control for unegual samipling.

Both Sherman live traps and snap traps (museum specials and victor rat traps) were
utilized m the wetland, salt flat. foothill, and sand dune habitat sites and aluminuwm can pitfall
traps were placed in the wetland and marsh meadow habitar sites to target shrew specics. At
cach trap site, appropriate traps were positioned in locations most likely to result in the
successful capture of a small mammal. All of the snap and live traps were baited belore sunset,
checked the [ellowing morming within 2 hours of sunrise. and closed during the day. TFifty-eight
of the 184 captured animals were released alive. The remainder were prepared as voucher
specirmnens and curated at the Utah Museum of Natural History (UMNH). Species identity, age
class, and sex was recorded for each captured animal and additional standard measurements were
recorded for each voucher specimen. The entire raw data set is provided in Appendix 1.

Analyses

Relative species abundances {percent of the total captures represented by each species)
and species richness (number of different species) for the entire Refuge were caleulated and
compared to data from earlier studies (Ecology and Epizoology Research Group 1964, 1965,
966, 1967, 1968, 1909 Ecallynamics 1971, 1972) to determung if species abundances or



richness declined after the ntroduction of management practices in 1959, This survey was also
compared 1o unpublished data collected by Brigham Young University mammalogist Clyde
Pritchard during 3 nights of trapping at 5 different trap sites in 1992 (BYU sites A-G on Map,
Figure |). Pritchard’s ficld notes report that all of the specimens collected during 1992 were live
trapped and released except for a [ew voucher specimens curated at the Monte L. Beane Muscum
ul BYU. We examined those voucher specimens at BY U in Spring 2003 to verify species
wdentifications and locality data. The aclual and relative number of specimens collected during
cach survey effort 15 provided in Table 5.

Hesults

One hundred eighty-four indnviduals of twelve different species were captured during
119% trap nights. Table 3 compares the actual and relative species richness and abundances for
the entire Refuge and for each individual microhabitat type. Relative abudance (calculated as a
percent of captures in that habitat out of the total captured i the Refuge) was highest in the sand
dunea (33.2%), followed by the foothills (28.3%) and the wetland (21.7%) habitats. Abundances
decreased 1o 9.8% in the marsh meadow and, not surprisingly, was lowest in the salt {Tats (7.1%).
No species dominated more than twenty percent ol the total number of caplures. The foothills
contain the greatest number of different species (8), followed by the wetlands and dunes (3
cach), and the marsh and salt lats (4 each). In addition to contaming the greatest number of
species, the foothills also contain most of the species specialists. Four of the five species found
in only one habitar types were documented in the foothills (see Table 4) indicating that this 1s an
espectally entical area for small mammal species. The deer mouse (Peromyscus maniculatis), a
widespread habitat generalist, was documented in all five habituts. The house mouse (M
musculus), an invasive species. was documented in three of the five habitat types indicating that
this species has expanded it’s habitat, range. and abundance since it was lirst recorded at the
campground in 1992, most likely the result of migraton from the FSNWR headquarters and
surrounding buildings, The house mouse is a “weedy’ species and particularly adept at
colonizing disturbed habitats. Management within the refuge may be contributing to its
expansion.

The actual and relative abundances of small mammal species collected were compared (o
data reported from previous studics at FSNWR and the surrounding arvea (Table 5, Figure 2, and
Appendix 3), Only one historically recorded species, the little pocket mouse (Perognathis
longimembris), was absent in the 2002/2003 resampling effort. Two species, Sorex vagrans and
Mus musculus, are first recorded in 1992 and increase o relative abundance in 2002. While not
represented in the historical data, the vagrant shrew was known to exist in the FSNWR area
(Egoscoe 1961, 1965) and is probably absent from the Ceology and Epizaology records due to
dilfering trapping methodologies. Assuming the historical presence of Sorex vagrans, species
richness at FSNWR (Figure 3) has declined by | species and increased by one additional exotic
specics.

Discussion

This project 15 particularly informative because the records of historical survey clforts
were available allowing the rare opportunity to examine small mammal community dynamics
over Ume. Poor locality description and methodological reporting m previous studies make



precise historical comparison tenuous. However, comparison with the results of this study
indicate that species diversity and relative abundance of most smaill mammal specics have
remained remarkably constant over ime. The general habitat types that suffer the lowest species
richness and relative abundances are those that experience the greatest management-related
alterations.  While nearly all of the species present historically were recorded during this
resampling effort, capture frequencics of several species in the FSNWR small mammal
community [uctuated over time and the peaks in abundances did not occur simultancously
(Fipure 2).

Grayson (1993) hughlights two species of rodent, Ord’s kangaroo rat (Dipodomys ordii)
and the chisel-toothed kangaroo rat (Dipedomys microps) as particularly refined indicators of
local habitat conditions. These (wo specics are found together, but are non-competing because
they target different plant resources. The “chisel” like incisors ol D, mécrops allows this species
to strip oftf the high salt outer layer of shadscale leaves to eat the low salt interior while 1. ordii
targets seed bearing resources (Durrant 1952), A decline in either over time would reflect the
dynanes of the local plant community, The relative abundance of Ord's kangaroo rat was
documented as high as 28 4% in 1967 and steadily declined to 16.0% om 1969, 5.8% in 1971, w
less than 1% 0 1972, These low numbers were sustained with only 3.5% abundance in 1992 and
1.6% 1n 2002/2003. The abundunces of both species of kangaroo rat were positively associated
(but not sigmlicantly, p=0.254) suggesting that these species populations may experience
tempaoral population density changes in tandem. The dechine in D). ordii may be attributable to
competition with another seed-caung species, the harvest mouse (Reithrodontomys megalotis),
whose relative abundance increased. These data suggest a historical change has oceurred in the
local vepetation. Kangaroo rats have short forehimbs, large hind himbs, and a strong tail making
them excellent jumping specics in open desert habitats, Invasive grasses, such as ¢heat grass,
colonize the spaces berween endemic bunch grasses reducing the open pavement saltorial species
require for locomotion. Closed grassy habuar favors small munids (like Reithrodontomys spp.)
and such a change m plant ecology may account for the shifting small mammal populations.
Additional studies investigating normal scasonal and cyclic populations fluctuations, changes in
vegetation, and intraspecics competinion would help explain this pattern.

‘T he elevation and geomorphological advantage of the footlull microhabitat is likely to
account for its high number of species specialists, However, it's possible that the minimal
managemenl practices m this habitat also contribute to its disproportionately high relative speeics
abundances and richness. Regardless, the data show that this 1s a eritical small mammal
microhabitat within the Refuge and the most likely habitat for documenting vet unrecorded
species. The sand dune habitat also experienced high species diversity and abundance and,
importantly, was the only habital 1o contain Ord’s kangaroo rat. The sand dunes also benefit
from low management-related modifications. so the robust sand dune small mammal community
may be the result of habitat stability over ume. The marsh meadow habitat yielded four species,
all nested within the wetland habitat assemblzge. However, two of the four species were
represented by only one specimen. The relatively low specics abundance in this grass habitat
could be the result of targeled annual prescribed bums and deliberate periodic flooding by the
Relupe management. However, since only pitfall traps were set in two of the marsh meadow
sites, specifically targeting shrew species. the low abundances of non-shrew species may reflect
4 biax trapping protocol,

The invasive species. Mus muscudus, lirst appearcd in the sampiing record in 1992,
These specimens were collected at the local campground not far from the Refuge headquarters



and buildings. In 2002 three house mouse specimens werce collected i the northwestern corner
of the Refuge and in 2003 high abundances were recarded in the central portion of the Refuge.
In the resampling cifort Mus was the 5™ most abundant species, representing almost 10% of the
Refuge's relative species abundance (sce Table 3). These data indicate that this exotic species is
hoth expanding its range and inereasing in population, competing with native specics. Future
studics should investigate the habitat selection of Mus and its influence an the abundances of
endemic small mammal species and overall species richness.

The unique chemical composition of the geothermal ponds may also be an important
factor for small mammal communitics. The geothermal heat from a warm spring has been
known to sustain marsh plants year-round allowing microtines the opportunity 10 increase
reproduction (Neguos et al. 1986). Negus et al. (1986) have shown that vole reproduction may be
mitiated by a chemical factor in salt grass, 6-methoxybenzoxazolinone (6-MBOA). Young
sprouts ol salt grass i late February were kigh in 6-MBOA while the late June samples were
lower and there was no detectable 6-MBOA in the salt grass samples from August. The scasonal
ansel of breeding comeides with the appearance of 6-MBOA i the newly sprouted salt grass
and they showed that supplemental 6-MBOA can imtiate breeding in a non-breeding winter
population.  Future investigations should examine the impact of warm springs on the chemical
faclors of plant resources around warm spings and both their etlects on vole reproductive
patlcens and possibly sustaining the Mus populations over winter.

The isolation of the FSNWR fauna may he reflected in the genetics of the voucher
specimens colleeted, Grayson (1993) has illustrated how climate change duning the late
Pleistocene and early Llolocene has constricted faunal populations to localized ‘ouses’, separated
by long distances of harsh, nonmigratable distances, Tissue samples from each voucher
specimen in the 2002/2003 resumpling project were taken for future DNA analysis (0 compare
the genetie signature ol the FSNWR fauna with that of other Great Basin small mammal
populations. Such analyses would reveal how long ago the FSNWR mammals became remnant
populations and determine their genclic uniqueness.

A complele, updated, and revised species list for FSNWR can be found in Appendix 3.
This list also includes the locanon, specices. and abundance of voucher specimens held in
zoological collections in. Several additional species either known from this region or typical of
habitat within the Refuge, (Tamias minimus, Paragnathus parvus, Micradipodops
megacephalus, Sorex preblei, Lemmiscus curtatus and Microtus longicaudus), were added to the
list because they may be present in FSNWER but not vet recorded. None of the previous sampling
efforts at FSNWR to date have been rigorous or systematic. FSNWR fauna may prove Lo be
more diverse if a persistent, longitudinal collecting effort was conducted throughout the entire
Refuge.

Project Objectives Summary

(1) Resampling efforts within FSNWR targeted previously sampled and yet to be
sampled arcas of the Refuge. This effort validated the current presence of all but one
small mammal species previously documented in the Refuge.

(2) The mvasive species Mus muscudus has increased in number and expanded its range
since it was first vouchered in the Reluge in 1992 and presents a serious competitive
disadvantage for cxisting species.

(3) Five ccological nucrohabitats were identified in the Retuge and were systematically
sampled.



(4)

Sampling efforts suggest that the dune areas and foothulls along the periphery ol the
refuge are the most species rich and diverse habitats probably due to the minimal
management impacts in these localities. These critical areas within FSN'WR may be
sensitive to management practices and should he protected from future alteration,

(5) The FSNWR small mammal species inventory list (Appendix 3) has been updated

and revised to include species known to the region and potentially existing in the
Refuge, as well as removing the pygmy rabbit (Brachviagus idahoensis).

Ecological Hypotheses Summary
(1) We predicted that small mammal speeies nchness would vary by microhabitat type

-
o
—

(3)

(4)

with the lowest mumber of species cxpected in the marsh meadow areas as a result of
annually managed burns and flooding events. We found both predictions to be
supported by our data. Species were nchest in low management habitats, highest in
the foothills followed by (in order) the dune, wetland, salt flat. and marsh habitats
(sce Table 3). However, the low abundance and richness of the marsh habitat may be
confounded by unequal and hiased sampling methods,

We predicted that species abundances would be highest in the unmanaged sand dune
and floral rich wetland habiats and lowest in the naturally harsher salt flat, foothill,
and heavily managed marsh meadow, habitats. The dune habitat contained more than
one-thurd (33.2%) ol the wotal number of individuals captured followed by the foothill
halurar (28.39%). Together, these two habitats viclded over 60% of the relative
abundance in the Refuge further emphasizing their importance as critical habitat
deserving special consideration. The wetland habitat also had significant abundance
(21.7% of the total sample) while the marsh and salt flat habitats suffered low
abundances, as expected (9.8% and 7.1 %, respectively).

We predicted an imcrease in the abundance and range of the mvasive species Mus
musculus since it was {irst detected in 1992 and found this to he the case, ‘The
expansion of Mus from the human occupied arcas mnto the interior of the Refuge is
disconcerting and will likely place additional stress on the local species. Continued
monitoring ol this species 1s highly recommended.

We predicted a short-term decline or the local extinetion of some small mammals
since the Refuge was established and its management related habitat disturbanees
were intbiated. However, our resampling effort showed the opposite. The species
present historically proved 1o be resilient aver the past 40 years despite significant
habitat modification and shifting plant communities. The warm springs may provide
a unique and consistent source of food to small mammals (such as microtines) which
sustains small mammal community structures over time. Fuature studies should
mvestigate the unique aspects of geothermal springs in small mammal dynamics.
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Figure 2: Relative abundances of sinall mammal species captured at FSNWR over time.
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Figure 3: Species Richness of small mammal species over time at FSNWR
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Tahble 1: Microhabitat plant communitias

Habifat type

Genus species of plant

Common name

Spring Cdpe

Iarsh

Salt Fln

Lune

Foothill

FPhiragmifes astralus

Typhe lgliolag

C-attail

Seirpis mantimus

Alkalal bulirush

Juncws bellicus

SCIprUs amencanus

Qinay thraasguara

SCiplz goulus

Hardslem bullrash

Lhizhiculugs spicata spitata

Glaux manlime

Serarmilowort

Cressa tnncllangis

Mitrophila ootidenilulis

Winlerwvor

Speroholiis almides

{feathery grass)

Disticulus spicala spicala

hragimiles sslrlos

Alrples (et Shadecale
Sarcobalus vormicilalius Groasawood
Allenroffes oocidenghs lodme Dush
Haologaton ghamomniusg

Suseda mogurm Suupwoeod
Kociia antncana Gray mally
atter annuel chenopod .

Sarcabatus vermiculalus Groasowood
Alriplex tidenia Shadscale
Disticuius spicata sproals

Allanrolfaa poclidantals loding bush
Sarocormua uishenss pckloweed
Erogivm defloxum huckwhaal
Epfredra nevedenss Momon laa
Afriples confintifolia Shadscale
Alriples canosoens

Ardcamarea Nauseoss Habinlboush
Telrodyned spross Horsabrush

Tatrodynesa 8o,

Stpa fryimenondes

Indian rica grass

L yoeum sp.

Bromus fecioum

Cheat grass

Fitlarraria sarolhrae

Broomshake waed

15



Table 2: FSNWR small mammal survey site Informaticn scrted by microhabitat groups.

Microhakitat DECLATIHAD DECLONG/ Total trap Tolai Tatal Site trap
Site Number type Site Description 1927 NAD 1327 ELEV nights captures released success (%)
3 DUNE zuth Sand Dunes IDEETH 113 35062 431 &0 ) o 11.25
9 DUNE Kerth Sand Dunes 395008 11320133 427 100 o 15 2400
13 DUNE Southeas! dunes 39.5454E 113 32512 4306 60 a g 500
1F DUNE M dele spring roadside dune 38 E4152 14338570 4215 30 " B I6 BT
20 DUNE East Dunzs 39 EEEED 113 34530 =5 aa & 1847
21 DUNE KE Dunes 35 65069 11332287 42753 ¥ ¥ 3 45
K.y 21 30
Z FOOTHLL Lowar Moqh Spnng foothilks 39 BE=5H 113 21361 43050 0 3 ] 1500
[ FOOTHILL  Upper Sodh Spring Foothils 39 BE3E9 113 <1247 4370 at 1" o 1209
1" FOOTHLL Foaothil's Yvesl of Headguaners 35 63639 113 30054 43 a0 5 13 3250
15 FOOTHILL Landin 38 BLOCT 133 39965 4350 40 12 < 30,00
231 - 4 |
4 MARSH Warth Spnrg marsh meadow &1 39 BETES 113 SOHZT 4305 112 1 D 089
§ MARSH Menth Spang marsh meadow §2 A9 BETHS 11381237 4781 a0 T 1 173
14 AR SH Plerie miarsh 35 BaSGT 113 38392 4301 a3 a ] 10.00
18 MAREH Pledtail marsh o AYETRTT 11337532 4276 15 fi 0 A0 00
P MARSH WE Duane disliclis 36 BEET2 113 34547 4206 Q | (1] 1000
257 18 1
i SALT Morth Spring salt Nats 35 55449 11341314 £250 an f 0 874
19 SALT Fintall sanfa sorul 30 87007 11337540 4278 o 4 3 1333
23 SALT Ikl Flan A3 BEXOT 11336074 4302 62 3 | 8.00
179 13 4
1 WET Manh Spring edge 33 BETHE 11341237 L4281 I 4 0 14 04
10 WET Mo Dune sprng 3380414 11320073 L7681 62 14 1] 2268
16 WET Fintall saring edge 34 57831 11337484 SZ60 30 16 1 G000
] 20 1
Total for all sites: 1158 134 56

16



Table 3; Actual and relative species richness and abundances of captured znimals for entire refugs and In each of the microhabitats.

Total species g habitats
captures/ abundance  species
Wetland Marsh Saltfiat  Foothills Dune species LS occurs
Ammosparmapnilus lawcuris 3 4 7 3 2% 2
Chasiodipus formostis 1E 16 87% 1
Cipogamys aucrogs 3 T 1" 27 11 4% 3
Cipadarys ordh . 3 TE% 3
rlicroius montanus i 1 1 11 6% 3
oz muscLius 1" € 3 12 9 2% 3
Neciomas lepids 4 4 22% 1
Onychamys feuccgaster 1 ' 0% 1
Faromysotls cnimhis i v 5%
Peramyscts mamctialus 5 1 1 12 30 % 26 6% 6
Eatfirodontomys magalahs 4 & £ 26 14 1% 3
Sorex Jearahs 1 10 21 11 1% 2
Speces abudances/habilal 42 18 13 52 61 Tozal T84 1C0 0%
Mumber of irap ~ightsihabital 144 257 179 23 362
Trap success'habitat { %) 26.8% 7 0% 7 3% Z25% 16 %
Relative sbundance (% total sample)’ 21 7% 0 8% 7% 28 3% 13 2%
Species nehness/ratitat (max 12) ] 4 4 8 5

'Caboutated as the poercont of all FSNWR capluren (n=184) rearisented by #ach habiat
* Cacuiatad asthe perzent of all FSNWE captures {n=184) representen by Eech species



Table 4: Species habltat specialization.

Perormyscus maniculalus
Chpadamys microps
Microlus monfanus
Heutheodontomys megalolis
Mure muscilis
Ammmaspenmophilus lovcwus
SR VEIFENS
Chaattdipus formosus
Dipodamys ora)l

Neolomoa leplida
Chrpohormes laucogasier
Peromyscus erintis

# of

Wetland Marsh Salt flat Foothills Dune habitats
5 1 1 12 30 )
3 4 1M 3
9 1 ' 3
4 & 16 3
11 & i 3
3 4 2
11 10 2
18 1
] 1
d 1
1 1
7 1




Tahle 5: Actual and relative number of specimens collected by survey.

18

EE 1964 EE 1385  EE 1888 EE 1987 : EE 1968
Captures % Total Caphures 76 Tets! Captures % Total Captures W Total Captures ™ Total
Ammnosparmophiles leeurs B Y HE% 4 50% o 37 2% 13 16 (% 1 1:2%
Chastodipus formosus 15 18.52%: 8 FILELL T 5.0% T4 ] 22 2H %
Dipeckamys rilciops 13 16.65% G 75% 7 30% 13 16.0% 4 4.9%
Uhipchorn s ooy 1 1 FA% 2| J0% T 810% 23 28:4% 1 T%
Wicrofus mantanis B DEES 5 o ] L1 1 1.2% il 0%
Meds fracidug o 0.00% =} 0.0% g 0.0% [5; 0.0% a 0%
Wit fepnd 1 1.27% 1] 0.0% 0] 0.0% 1 12% 4] 0,0%:
Orehitnys felooaisior H R 4] () a1 1 134% ] 0 0% ] 1.0%
Mevegmathus onglmembils o 0.00% Q 0.0% Q 0.0% r's ¥ 5% a 1%
Povnpacis chills 7 0 4% v] 0.0% 3 3.8% a 0.0% ] 0,25
Froroerpacn ey il 1 H 5% 24 47 5% 17 27 8% T 14.8% a8 AG 3%
Ralthrodzinfomys megalotls 15 18.52% i 12,85 7 9.0% 2 L% H
SO Vg o 0.00% o 0.0% 1] 0.0% 1] 0.G% ) Pl
81 THHD (14, HO ple ki, i TR 114 H€1 106} L%, Hr TEI.E %
EE 1869 EE 1871 EE 1372 1992 {in refuge) SLR 2003/2000
Claptute, % Tetal Capture. % Total Cophuses % Total Captures % Total D.‘!E_b.lrﬂ& i Tatal
Amrnaspermopiiins lercars s g 7 BY 1 A% 1 1 0% H 5% ! R
Chastedipus farmeaus 10 B A% Ef| 2565 i2 11.4% a 1.0, 11-] B
FHpwadaiaes pifstiags il 6.7 % 1 00% o 2.0% 14 15:5% 21 114%
Lhiprectoryes ovelil 14 18 7 5 H% 1 1 1% 4 ah% a 1 6%
Wicratus montans b 0.0% 0 0.0% U ) 14 &} L A 111
Mies muscilus ] 0.0% ] 0.0% ] 0.0% 4 7% 14 B
Wealeadenon hapddn [ 5D% i2 5% o 0.0% a 0.0% 4 2.0
CUpemy s [SUrogesier v 0.0% o 00% o 0% ! 0 H% 1 .55
Perognathus langlmambeis ] 0.0% | 08% v} 0.0% 4] 0.0% 0 0.0%
P il 17 14 3% n B3% a 2% o 007 e 3.8%
Peromiyecus maneulatus n 2E1% 458 35 T% #4 9 (M an 35 St 44 PEEYS
Falfarodontamys megalsts 19 165.0%: o 0.0% 5 488 232 24.1% B T4.17%
Sorer vagrans H 0% 8] 0.0% a 0.0% 4] 0.0% 21 11,4%
18 100.0%, 21 TH00% pli] T 114 10X % 184 ACRE D%
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Appendix 2: FSNWR Species and Youcher List 24

VOUCHERED SFPECIES
Location and Number of Voucher Specimens

BYU LIMNH
Species Common name Historical 2002-03 project
AmMmospanmaphiins Bucums White-tailed antelope ground squirred 8 5 2
Bassicarisous astitus Ringtail 1

Chastodicts fOMosUE Long-tailed pocke!l mouse 6 20 T

Dipodonrgs rurops Chisgl loothed kangaroo rat 16 10 13
Dipadiomys ol Qrd’s kangarco rat 3 14 3
Lepus vafanicus Elack lailed jack rabbil 1

Ly rfus Bobcat 8

Meoiihs repiahs Slnped skunk 4

Micredipedops megacephalus®! Dark kangaroo mousse 1

Microfus fnoelaniis Monlane vole 2 15 10
Mirs muscilis House maouse & 1
Musstedn fretata Long-lailed wensel 1

Meofama fepida Desert woodrat 2 8 4

Ontnien wihathis Common muskrat a G4

Oprchonys loleagasior Norhern grasshopper mouse 1 1 1

Farograthis longimambrisT™ Litle pocket mouse 2

Fermmyscus ennius Canyon mouse 10 4 !

FParomysous maniculatos Dear mouse & 41 28
Parmnyauids i) Finyan mouse 1

Raiffradentomys megalolis Western harvest mouse g G 13
SO VRTINS Vagran shrew | 20
Soomophiius townsendl (mollls)  Plute ground squimel 2

Splenale qracis Wiasiarn epotted skunk a

Syhliagus audubadi Desen coltontail 2

Taxivaa faxis American badger 2

Thomontye bolfae Bolta's pockel gaphe . 17

Yiipes macrofis it fox <]

(** species vouchered in the FBNWER region rarely and listoricatly)

SIGHTED OR HYPOTHETICAL SPECIES

Species Common nams Sighted/hy pothetical

Vilpes vulpes red fox sighted

Canis fatrans coyots sighted

Tairias minimus Least chipmunk hypothehcal

FPerognathus parnus Great Basin pocket mouse hypothetical

Larmusons curtsfus Bagebrush vola hypothetical

Micratus longicaudus Long-tailed vole hypothetical



