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Introduction:

Shrews (family Soricidae) are very diverse in western North America.  However, basic information on the distribution and ecology of many western species is very incomplete.  Most species are notoriously difficult to survey with conventional small mammal trapping methods (Kirkland 1991, Kirkland & Sheppard 1994).  Surveys using pitfall traps have revealed surprisingly high levels of species richness and relative abundance of shrews at sites in a wide variety of habitat types throughout the western US (Spencer & Pettus 1966; Brown 1967, Williams 1984, Bury & Corn 1987, Kirkland et al. 1997, Rickart & Heaney 2001).  Although it is now generally recognized that shrews are frequently key members of small mammal communities (Merritt, Kirkland & Rose 1994), compared to other groups they remain poorly known. 

Existing data:

Current information on the shrews of Great Basin National Park was derived from general small mammal collecting activity.  During the 1920’s and 30’s, teams from the University of California Museum of Vertebrate Zoology made general mammal collections at localities within the present GRBA boundaries (Hall 1946).  Most of this work was done within the Baker Creek and Lehman Creek drainages.  During the remainder of the century, only minor collecting was done in the Snake Range.  In July 2000, a directed survey of non-volant mammals was made along an elevational gradient from near Baker to above timberline on Wheeler Peak, incorporating much of the area covered in the early MVZ work.  

Through this work, four species of shrews currently are known from Snake Range: the vagrant shrew (Sorex vagrans), water shrew (Sorex palustris), Merriam’s shrew (Sorex merriami), and Inyo shrew (Sorex tenellus) (Rickart & Heaney 2000).  The vagrant shrew is restricted to the western US.  It is an ecological generalist with a broad elevational distribution and one of the most common small mammals in the Snake Range.  The widespread water shrew is ecologically restricted to riparian (streamside) habitat.  Although very common in many areas, the only areas within GRBA that have been adequately surveyed are the Baker Creek and Lehman Creek drainages where they appear to be uncommon.  Water shrews may be more common in other drainages, particularly those that lack introduced trout.  Merriam’s shrew is found throughout much of the western US where it principally occurs in sagebrush habitat.  There is one record of this species from near Baker, but it may be found in appropriate habitat throughout the region.  The Inyo shrew is a very poorly known species, and one of the few mammals entirely confined to the intermountain region.  A single specimen collected in GRBA during the July 2000 survey is the first record from the interior Great Basin, extending the known range approximately 300 km to the northeast.  Inyo shrews have been found in wide variety of habitats ranging from pinyon-juniper woodland to alpine tundra, which suggests that they may occur throughout the Snake Range.   

Potential species:

Other species of shrews may possibly occur in the Snake Range or surrounding areas.  The most likely candidate is Preble’s shrew (Sorex preblei), a poorly known species that has been recorded at scattered low elevation sites throughout much of the intermountain region.  Less likely are the masked shrew (Sorex cinereus) and the desert shrew (Notiosorex crawfordi).  The former is broadly distributed in montane habitat throughout the Rocky Mountain region but is unknown in the interior Great Basin.  The latter is common further to the south, and it may occur in arid habitat at low elevations within the Snake Range.   

Survey methods:

Pitfall traps are extremely effective at capturing shrews that are either reluctant to enter standard traps or are too small to trigger them.  They are simply small containers (e.g., 12 oz metal beverage cans or small plastic drink cups) buried in soil such that the open top is flush with the ground surface.  A relatively small area of habitat is trapped intensively with several (10-20) pitfall traps.   The traps are set without artificial guides (or drift fences) in places with obvious or probable small mammal activity such as runways, beside logs or rocks, or near natural openings.  They are checked at frequent intervals and operated for up to four days.  In addition to being especially effective for shrews, these traps have several advantages.  They specifically target shrews; other small mammals are either too large to be captured or can easily avoid or escape from them.  Although shrews generally have high mortality in any form of live trap, some individuals of the most common species may be released unharmed from pitfalls.  Small pitfalls have negligible impact in that they require only the excavation of a small amount of soil, which is replaced when the trap is finally removed.

Water shrews are the only species not effectively sampled with these pitfalls.  They are best captured in snap traps set at the immediate margins of streams or on exposed rocks within streambeds, in places where shrew activity is apparent from sign (droppings and fragments of aquatic insects).  Traps set in such places seldom catch other small mammals.

At each survey locality, efforts will be standardized to facilitate estimates of relative abundance of species and for comparison to previous standardized surveys.  Precise locality information and basic habitat information will be gathered at each site.  Voucher specimens and original field notes will be deposited at the Utah Museum of Natural History.  Park personnel will be provided with copies of field notes, interim and/or final survey reports, any publications that may result from the survey, and any other information that may be deemed useful.

For Sorex vagrans, the only shrew known to be locally common in GRBA, no more than 15 voucher specimens would be taken at any one site, and no more than 60 in one annual period.  Any other species of shrews should be detected within the standard 4-day trapping period.  Numbers of specimens for each should be no more than 3 per site or 10 total for the entire survey (Table 1).  These are estimated maximum numbers that are very unlikely to be achieved even for the most common species.  Sampling will be curtailed at site where maximum numbers for any species are approached.

Proposed survey localities:

The July 2000 survey was the first to include pitfall trapping directed specifically at shrews.  However, these efforts were restricted to two localities in the Baker and Lehman creek drainages.  Additional pitfall surveys should be conducted along drainage systems elsewhere within GRBA, focusing on habitat types that have been poorly surveyed for shrews in the past.  Drainages to the south (Snake Creek, Big Wash, and Lexington Creek) are probably highest priority areas, as is the Strawberry Creek drainage to the north.  In general, low elevations will be given preference in order to target poorly known species that occur in xeric habitats.  At least some low elevation sites may be outside the Park boundaries.  Some pitfall trapping will be conducted in alpine meadows and near talus fields to target species that may be most common at high elevations.  This can be done at the most accessible sites near Wheeler Peak.  Drainages that have historically lacked non-native trout will be surveyed for water shrews. 

Schedule:

Fieldwork will be conducted in several short sessions (ca. 1 week duration) during the summer and fall of 2001.  A final survey report can be submitted by 1 Jan 2002.
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Table 1.  Shrews known to occur (or possibly occurring)in Great Basin National Park and surrounding areas, with maximum numbers of voucher specimens anticipated during a one-year survey period.

                                                         MAXIMUM NUMBERS OF SPECIMENS

SPECIES                                          PER SITE                             TOTAL

Vagrant shrew (Sorex vagrans)                       15                                 60

Water shrew (Sorex palustris)                        3                                 10

Merriam’s shrew (Sorex merriami)                     3                                 10

Inyo shrew (Sorex tenellus)                          3                                 10

Preble’s shrew (Sorex preblei)*                      3                                 10

Masked shrew (Sorex cinereus)*                       3                                 10

Desert Shrew (Notiosorex crawfordi)*                 3                                 10

*hypothetical occurrence in Snake Range

