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Introduction

The Columbia River and Snake River watersheds remain some of the most altered in western
North America. These two great rivers converge in Eastern Washington and they once supported
vast shrubsteppe uplasdiparian forests and grasslands. This landscape is now greatly altered
with over 20 major dams, massive land conversion for agriculture, and a rapidly growing human
population. What natural habitat remains is primarily encompassed in federal, dtatbadn
wildlife refuges and management areas. In association with the dams, the U.S. Army Corps of
Engineers (USACE) manages a network of Habitat Management Units (HMUs) that are
distributed along most of the shoreline of the Snake and Columbia riverditionally these
HMUs have been managed for recreation including hunting, fishing amdaaffvehicles. In the
past two decades USACE biologists recognized that the HMUs also support a vast array of
wildlife and vegetation, and so began to questi@nftiture management of the HMUs and the
biodiversity they support. There was a need for natural resource baseline data for making
species and habitat management decisions on USACE lands. The USACE began to develop
strategies to inventory and investigatgural resources and management for multiple species.
These directives are organized into three basic levels of effort: land use classifications and rapid
assessment of diversity (Level 1), midfiecies detailed inventories (Level 2), adaptive
managemt investigations (Level JU. S. Army Corps of Engineers, 1996)he U. C. Davis
Museum of Wildlife and Fish Biolog§MWFB) was contracted to conduct vertebrate inventories
in the HMUs with special emphasis on snmidmmals antherpetofauna In addition our team
supported avian surveys in the region.

The first effort to synthesize the mammalian diversity in this area was conducted in the early
1900s byDice, 1919) His advantageausurvey efforts focused not only on the Columbia River
but also the eastern mountains of Washington and help quantify the diversity of small mammals
from southeastern Washington. We visited several of the same locales surveyed BygDiee (

7). Gray(1943)conducted small mammal surveys in the Yakima valley sagebrush lands to
investigate a recent epidemic of encephalomyelitis. Of interesting historic note, Gray was
among thdirst to test the use of Sherman live traps in comparison to snap traps, a preferred
method prior to the invention of the Sherman trap. It was another 17 years before additional
small mammal research was conducted in the region. Ri¢k@éd)and Hoffman(1960)

examined distribution of small mammals in relation to climax vegetation communities. Species
specific studies followed with efforts to define ecological relationstitpofnathusand
PeromyscugsKirtzman(1974)and ecological distribution dfemmiscugO'Farrell, 1972) Rapid
assessment surveys were conducted in the early 1970s to examine overalldiieligity along

the lower Snake River. This resulted in a report that summarized findings many of which were
not sitespecific(Asherin & Claar, 1976) The most recent study was conducted to assess avian
and small mammal thétat associationgRockledge & Ratti, 1998)Although the bird data was
comprehensive, the small mammal trapping effort was again limited. In an effort to examine the
influence of Russian Olive on small mammal and bird faimns, intensive bird surveys were
begun in the mid 2000s.

We began small mammal surveys in southeastern Washingtegiti@siarea in 2005 which
examined small mammals in association with variable densities of Russian{@lilfeyle,

2006) Results of small mammal surveys conducted on HMUs from the confluence of the

Palouse and Snake Rivers, downstream to the confluence of the Snake and Columbia Rivers, and
remote HMUs along the ColumbRiver are summarized by Guilfog{2006) and Engilis et al

in prep(2010) Guilfoyle (2006)summarized results for the following HMUs, for which surveys
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were completedh 2005 through 2006; Yakima Delta, Toothak&g Flat, Lost island,

Hollebeke, 58Mile, Skookum, Warehouse Beach, McNary. Engéisal (2010)summarizes

results for inventories, carried out in fall 2007 aodnmer 2008, in which we expanded our

efforts to conduct small mammal diversity surveys irrespective of Russian Olive, in the
remaining HMUs of the Trcities area which were; Joso, Magallon, Richland Bend, Hood Park,
the Shot Rock Islands, Villard Pondsd the Wallula HMU/Cummins Property. Small mammal
distribution and habitat associations are being prepared for separate publications (Guilfoyle et al.
in prep Engilis et alin prep).

From late summer 2008 through fall 2009 we continued our efforeptore small mammal
diversity on HMUs east of those surveyed from 2005 through summer 2008. This report
summarizes the results of small mammal surveys conducted on HMUs from the confluence of
the Palouse and Snake Rivers, east and upstream to Clarkstsimngfon.EighteenHMUs
surveyedvere(Figurel):

Transmission Line HMU
Tucannon HMU
Willow Bar HMU

Knoxway Canyon HMU
Lyon's Ferry HMU
New York Bar HMU

1 Alpowa Creek HMU 1 Nisqualy John HMU
1 Asotin Slough HMU 1 Penewawa HMU

1 Chief Timothy HMU 1 Rice Bar HMU

1 lllia Dunes HMU 1 Ridpath HMU

1 John Henley HMU 1 Riparia HMU

1 Kelly Bar HMU 1 Swift Bar HMU

1 1

1 1

1 1

Museum of
Wildlife and
Fish Biology
field biologists
at work along
the Lower
Snake River.

»' /
" v”

Museum of Wildlife and Fish Biology, University of California Davis
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Figure 1. Map of all COE HMUs surveyed in August 2008, June and September 2009.
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METHODS

Mammal Surveys

The study area was located in Eastern Washington on lands managed by the US Army Corps
of Engineers east of the confluence of the Snake and Palouse Rivers. Our goal was to document
the diversity of small mammals at each HMU. @ethods included rapiassessment of
vegetation at each HMU and small mammal trapping aimed at maximizing species return. For
each site we established trapping protocols (summarized below). We recorded mammals
captured and compiled these with incidéotaservations of mammals, presence of scat, tracks,
and other physical signs (gnhawing, runs, etc.).

Small mammal surveys were conducted by a team of two to five biologists from the Museum
of Wildlife and Fish Biology. We used 9 and-itzh Sherman livgraps placed in transects
sampling each of the HMUOGS habitats. Trappin
September 2009We operated under Animal Care and Use Permits issued by the University of
California, Davis and a Washington State Scfen@ollecting permit. MWFB inventory
trapping employs nodal trapping protocols and line trapping through narrow strips of habitat
(Guilfoyle, 2006) (Engilis Jr., 2005) For nodal trappig, traps are arranged in lines of four trap
nodes, each node separated by approximately 20 meters, varying slightly by topography and
vegetation. Each trap node consists of five Sherman live traps placed within five meters of the
node6s c e nd d 20trapsvperttrap lia€igure2). Line trapping consists of spacing
traps five to 10 meters apart through targeted habitat, such as along rock bluffs in crevices, along
riprap canals, or along thin ripanidabitat. Mapsf each transect and trap node are included in
each HMU chaptefatitude and longitude coordinates of each trap node appendix A.

Each trap location was marked with plastic flagging tied to vegetation, or a pin flag. Coordinates
for each trapping node were obtained using a Garmin handheld GP$rnapitines were placed

in sites that represented the basic habitat of the HMU. We targeted locations where vegetation
structure was representative and/or where we visually found @ignsall mammals such as
runways, burrows, scat, or along ecotonal eddfgsossible, traps were placed in the shade to
prevent trap overheating and resulting heat stress to captive animals. Traps were baited with dry
rolled oats. If the temperature sviorecasted to drop below 10°C (50°F) polyester batting was
placed in traps for insulation/bedding. Traps were cleared just after sunrise with time allowed
for the capture of diurnal mammals (mainly Montane Vole). If sufficient shade was present traps
were left open during the day (checked periodically) to increase possibility of diurnal mammal
capture.

20m spacing
N

Figure 2. Schematic of small mammal trapping nodes employed by MWFB protocol.
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When an animal was capturgdvas identified to species and age, sex, weight, and
reproductive status were noted. Males were assessegraductively active if testes were
scrotal or descended and not actively breeding if testes were abdominal or not descended.
Females were assessedreproductively active if thegshowed any of the following characters:
perforate vagina, sperm plugctating or swollen teats, appeared gravid, or upon necropsy
showed placental scars or embryos. Females were considered not actively breeding if they
showed any of the following characters: imperforate vagina, or upon necropsy showed no
placental scars @mbryos.

Nearly all animals were released. Released animals were marked along their chest between
the fore limbs with a permanent Shagpielt tipped marker to designate them as recaptures.
This wore off of the ani chaolniask afimals captutedonthe t o f
last night of trapping, as they would not be recaptured. On most HMUSs, the first five individuals
of nonsensitive species were collected as voucher specimens. We did not voucher animals from
some of our trapping effatin 2008 and 2009. All specimens were prepared as standard
museum study skins and skulls. Study skins were prepared on site and are housed at the
Museum of Wildlife and Fish Biology.

When captures of one species exceeded 10 individuals we completetigeberal
demographic analysis of the particular population. Total trap success for each site was
calculated by: [(€R) + (T-S)] * 100. Where C is total captures of all mammal species, R is
recaptured mammals, T is total number traps set, S is Hientohber of traps found sprung shut
but empty or contained nemammalian species (birds, herpetofauna). To calculate relative
abundance of each specigsder 100 trap nights we did the following: K®&x) + (T-S)] * 100.

Where (is the total numbenf speciesX) captured at the site xi#s the total number of species

(x) that were recaptures, and T and S are same as the previous equation. Species accounts were
written for all species captured for each HMU. For brevity, binomial names are limiteel i

text but are summarized at the end of each HMU chapter. We followed the nomenclature for
mammals detailed in Wilson and Ree(2005)

General Habitat Assessment

We u®d a qualitative assessment abhat inour analysis. At each trap node, the dominant
vegetation type was recorded when its coverage exceeded 25%. This allowed us to characterize
habitats using two basic resources for this region of Washinigtdine Lower Snake River Fish
and Wildlife Compesation Plan: Wildlife habitat compensation evaluation for the Lower Snake
River Project (SathefBlair, Christianson, & Ross, 199ahdA riparian vegetation
classification of the Columbia Basin, Washingt@xawford, March 2003)See original
mammal trapping datasheets and Apperdior the most precise details on vegetation
assessment at each trap noBé&nt taxonomy follows the USDA Plants Datab@$8DA
PLANTS DatabaseHome, 2010)

Museum of Wildlife and Fish Biology, University of California Davis
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OVERALL RESULTS

General Habitat Characteristics

Habitats encountered during this mammal inventory weregsily thin strips of riparian
grasslandssparse shrubsteppe, and rock outcrops in shrub and gra3slatedldetails the
classification types of habitats sampled in the HMBgparian corridors were generally
comprised o¥arious trees including aldemttonwood, Black Locust and Russian Olive,
willows, Himalayan Backberry andRosasp. Grasslands were principally either Basin Wildrye
or Bluebunch Wheatgrass. Shrubsteppe was generally Gray Rabbitbrush with few stands of
sagebrushCheatgrassvas ubiquitous throughout all habitats.

Looking at the HMUs sampledifdhis report from east to wese havethe following

general habitat descriptionMixed Riparian characterized Asotin Slogh, Alpowa Creek, and
Chief Timothy HMUs. Steep canyon slopesth sparse grasseshrubs and rocky outcroghat
drain into thinriparian canyons typify Nisqually John Canyon, Kelly Bar, Knoxway Canyon, and
Transmission Line HMUs. lllia Dunes HMU was the only unit sampled that was primarily sand
dunes with varying degrees of vegetative (shrubs, grasses or forbs) dontsrcompised of
uplifted benches with grasslands and irrigaednonirrigatedriparian areas were Swift Bar,
Rice Bar, Willow Bar, New York Bar, and Ridpath HMUShree HMUs sampled were non
irrigated riparian zones created by drainages into the Snake. Rihese were Penewawa HMU
atthe Palouse Creek confluence, Riparia Hitithe Alkali Flat Creek draige, and Tucannon
HMU atthe mouth of the Tucannon Riverlohn Henley HMUhas canaland associated
riparian zonedut is mainlygrasslands and shrubstepp Ly onwaschifyr ry HMU
composed of grasslands and shrubsteppe with some riparian zones at its shoreline.

Various habitats
represented along the
Lower Snake River
HMUs (from top right,
clockwise), an
irrigated riparian
patch, a natural side
channériparian
strand, steep rocky
hillsides, and open
canopy shrubsteppe.

Museum of Wildlife and Fish Biology, University of California Davis

















































































































































































































































































































































































