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ABSTRACT

This report summarizes the inventory of mammals of the five park units comprising the
Arctic Network (ARCN) of the National Park Service, Alaska Region, between 2000 and
2003. This study was part of a cooperative effort of the Beringian Coevolution Project

at the Museum of Southwestern Biology, University of New Mexico, and the ARCN
Inventory and Monitoring Program of the National Park Service, Alaska division.

We begin documenting the approximately 39 species of mammals that live in
ARCN, with a primary focus on small mammals (i.e., shrews, voles, lemmings, weasels,
porcupine, squirrels, and hares). This survey resulted in more than 3,000 primary speci-
mens comprising 23 species.

Small mammal abundance varied considerably between years and across regions.
From all the localities sampled in ARCN, two shrew and three vole species were the most
frequently captured species, comprising more than 83% of all specimens collected in four
field seasons.

This study confirms the importance of ongoing, multiyear efforts to fully document
the region’s small mammal fauna. Such persistence has paid a large dividend in ARCN
with the discovery of five new species in Gates of the Arctic National Park and Preserve,
five in Kobuk Valley National Park, three in Cape Krusenstern National Monument, and
two in Bering Land Bridge National Preserve. This inventory also extended the distribu-
tions of several other species.

These findings, when combined with specimen information gathered from a review
of holdings at UAM and other major collections, bring the total number of documented
small mammal species to 14 of 16 probable species (87%) in BELA, 13 of 16 (81%) in CAKR,
22 of 22 (100%) in GAAR, 15 of 19 (79%) in KOVA, and 15 of 16 (94 %) in NOAT.

The products of this inventory include a large collection of well-prepared, well-
documented, and diverse preparations of mammal specimens and associated materials
(tissues, parasites, fecal samples, digestive tracts) for taxonomic, zoogeographic, eco-
logical, genetic, parasitological, epidemiological, and other research and management
purposes.
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EXECUTIVE SUMMARY

This inventory project was a cooperative effort of the Beringian Coevolution Project at
the Museum of Southwestern Biology, University of New Mexico, and the Inventory

and Monitoring Program of the National Park Service, Alaska division. Other partici-
pating institutions included the University of Alaska Museum in Fairbanks; Idaho State
University in Pocatello; the University of Saskatchewan in Saskatoon, Canada; USDA
National Parasite Collection in Beltsville, Maryland; the Institute of Biological Problems
of the North in Magadan, Russia; Sikhote-Alin Zapovednik, a Russian sister-park; and the
Finnish Forest Research Institute in Vantaa, Finland. Some two dozen people helped in
four summers of fieldwork between 2000 and 2003.

This report details the inventory of mammals in the five NPS units that comprise
ARCN. We begin documenting the approximately 39 species of mammals that occur in
ARCN, with a primary focus on small mammals (i.e., shrews, voles, lemmings, weasels,
porcupine, squirrels, and hares).

The products of this inventory include a large collection of well-prepared, well-
documented, and diverse preparations of mammal specimens and associated materials
(tissues, parasites, fecal samples, digestive tracts). This survey, which included nearly 650
person-days and 37,500 trap nights of collecting, resulted in more than 3,000 primary
specimens comprising 23 species. All primary voucher specimens of mammals were de-
posited in the University of Alaska Museum in Fairbanks.

Small mammal abundance varied considerably between years and even across re-
gions of the state. From all localities sampled in ARCN, two shrew and three vole species
were the most frequently captured species, comprising more than 83% of all specimens
collected in four field seasons of effort.

These findings, when combined with specimen information gathered from a review
of holdings at UAM and other major collections, bring the total number of documented
small mammal species to 14 of 16 probable species (87%) in BELA, 13 of 16 (81%) in CAKR,
22 of 22 (100%) in GAAR, 15 0of 19 (79%) in KOVA, and 15 of 16 (94 %) in NOAT.

This inventory provided the first specimen-vouchered records of five new species in
GAAR, five in KOVA, three in CAKR, and two in BELA. The inventory also extended the
distributions of several other species.

Perspectives on the value of the specimen-based approach to inventory and moni-
toring are discussed, and recommendations for future efforts are listed.
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INTRODUCTION

This report summarizes inventories of the small mammals of the five park units com-
prising the Arctic Network (ARCN) of Alaska’s National Parklands: Bering Land Bridge
National Preserve (BELA), Cape Krusenstern National Monument (CAKR), Gates of the
Arctic National Park and Preserve (GAAR), Kobuk Valley National Park (KOVA), and
Noatak National Preserve (NOAT). For this effort (MacDonald and Cook 2002, 2003;
Cook and MacDonald 2004) the Beringian Coevolution Project (BCP) at the Museum of
Southwestern Biology (MSB), University of New Mexico (UNM), worked collaboratively
with the ARCN Inventory and Monitoring Program and the University of Alaska Museum
(UAM).

Assessing the biological diversity of life forms has become a priority in the U.S.
National Park Service. In response to this challenge, the BCP inventories of the poorly
known small mammal fauna of ARCN had two basic objectives:

1. Conduct an inventory at selected sites throughout ARCN to document the occurrence
(with a goal of 90% coverage), relative abundance, and general habitat affinities of
its small mammal fauna (shrews, voles, lemmings, weasels, porcupine, squirrels, and
hares). The effort did not attempt to provide detailed geographic analyses of quan-
tifiable precision because the time frame for this work was much too short given the
wide temporal fluctuations in abundance that is amply documented for high-latitude
mammals.

2. Provide a large series and variety of permanently preserved materials and associated
data sets for taxonomic, zoogeographic, ecological, genetic, parasitological, epidemio-
logical, and other research and management purposes. Because the fauna of Alaska is
the least studied of the continent, these NPS inventories are an important contribu-
tion to our understanding of mammalian diversity.
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METHODS AND MATERIALS

Review of Museum Collections

Documenting species in ARCN was complemented by a review of specimen holdings
at the University of Alaska Museum (UAM) and other major collections, primarily the
U.S. National Museum (USNM). Scientific and common names of mammals used in
this report follow Wilson and Reeder (1993) and Wilson and Cole (2000), respectively.
Vegetation classification generally follows Viereck et al. (1992).

Field Studies

Between 2000 and 2003, our field crews established more than 185 trapline transects
(Table 1) at 30 general localities throughout ARCN (Figures 1—3). Two dozen people from
several countries and institutions were involved (Table 2), sampling ARCN with a total of
nearly 650 person-days and 37,500 trap nights of collecting.

Our collecting strategy was designed to maximize the number and diversity of sam-
ples by using a variety of methods in available habitats. While particular effort was made
to sample rare or undocumented small mammals, the sampling methods used also al-
lowed us to evaluate the occurrence and relative abundance of the more common species.

Diversity of captured specimens was maximized by using a variety of trap types, in-
cluding snap traps (Museum Specials, rat traps) and live traps (44 oz. plastic drinking cups
buried as pitfall traps, Sherman live traps). Several species were sampled primarily with
shotgun.

Traplines for shrews and voles were set in the range of available habitats and eco-
tones in each study location. Traplines typically consisted of 20 or more trap stations per
line, with stations spaced 8-10 m apart. At each station, two snap traps or one snap trap
and one pitfall trap were typically set within 2 m of each station point. The snap traps
were baited with a mixture of rolled oats and peanut butter; pitfall traps were buried flush
with the ground and were not baited. Traps were usually set in the late afternoon and
checked the following morning. Productive lines were usually kept in operation for two or
more nights.

Page 2 Cook and MacDonald, 2006, ARCN Mammal Inventory



FIELD LOCATIONS

Bering Land Bridge National Preserve

Devil Mountain Lakes (66°23°N, 164°29"W [NAD27]; 16 m elevation). 24—27 July
20o01. Thirty-three animals, comprising seven species (including three Sorex yukonicus and
one Ondatra zibethicus) were sampled in a variety of herbaceous and scrub habitats.

Kuzitrin Lake (65°23’N, 163”16 W [NAD27]; 430—460 m elevations). 27—31 July 2001.
At this location, we sampled 22 small mammals, comprising five species, in low scrub and
graminoid vegetation types.

Serpentine Hot Springs (65°5U'N, 164°42’W [NAD27]). 3—11 August 2001. During
eight days at this location, 129 small mammals of eight species were collected, including
one Sorex yukonicus.

Cape Krusenstern National Monument

Igisukruk Mountain (67°08’N, 162°53’W [NAD27]; six traplines from 70-116 m in
elevation). 11-14 July 2003. A variety of habitats were sampled in this locality. A total of 174
specimens comprising six species were documented, including tiny shrew.

Kakagrak Hills (67°16°N, 163°40°W [NAD27]; four traplines from 65—230 m in el-
evation). 6-10 July 2003. At this locality we collected a total of 42 small mammals of seven
species, including pygmy shrew and tiny shrew.

Rabbit Creek (67°3r'N, 163°35’W [NAD27]). 1418 July 2001. A variety of scrub and
herbaceous habitats were sampled, resulting in the capture of 16 small mammals repre-
senting six species.

Red Dog Road (67°37°N, 163°57' W—67°44’N, 163°36’W [NAD27]). 18—21 July 2001.
Two areas sampled along Red Dog Road resulted in the capture of 11 animals of five
species.

Situkuyok River (67°12’N, 163°10’W [NAD27]). 10-14 July 2001. Our samples from
this site on the west bank of the Situkuyok River totaled 14 individuals of six species.

Tukrok River (67°04’N, 163°19°W [NAD27]). 25-28 July 2000. Several herbaceous
and scrub sites were sampled here in 2000, resulting in the capture of 45 individuals of
four species.

Kobuk Valley National Park

Baird Mountains, Salmon River (67°36’N, 159°47’W [NAD27]; eight traplines
from 50—600 m in elevation). 16—20 July 2003. A total of 38 animals, comprising seven
species (including Alaska tiny shrew and singing vole) were sampled in a variety of herba-
ceous, scrub, and open forest habitats.

AKkillik River headwaters (67°29°N, 158°14’W [NAD27]; 13 traplines from 200—900
m in elevation). 21-27 July 2003. From this location we sampled 45 small mammals, com-
prising six species (including tiny shrew and singing vole) in a variety of herbaceous and
scrub habitats at various elevations.
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Kallarichuk River (67°05°N, 159°47"W [NAD27]); 4-8 August 2001. A number of
traplines in needleleaf forest and tall scrub habitats were established near the confluence
of the Kallarichuk and Kobuk rivers, resulting in the capture of 64 animals of four species,
including Microtus xanthognathus.

Kavet Creek (67°07’N, 159°02’W [NAD27]); 5-9 August 2000. Five traplines were
established in early August 2000 in a number of forest and herbaceous habitats near the
confluence of Kavet Creek and the Kobuk River and at the northeast edge of the Great
Kobuk Sand Dunes. This effort resulted in the capture of 146 small mammals of four
species.

Onion Portage (67°06°N, 158°16’W [NAD27]); 8—12 August 2001. A variety of forest,
woodland and scrub habitats were sampled here, resulting in the capture of 65 animals of
Six species.

Waring Mountains (67°00°N, 158°29’W [NAD27]; i1 traplines from 53—350 m in el-
evation). 27-31 July 2003. A total of 116 small mammals of nine species were sampled at this
locality, including the pygmy shrew, tundra shrew, tiny shrew, and collared lemming.

Noatak National Preserve

Aniralik Lake (68°12’N, 159°49’W [NAD27]; 227240 m in elevation). 31 July—4
August 2001. A number of herbaceous and scrub sites were sampled in the vicinity of
Aniralik Lake, resulting in the capture of 92 small mammals of five species.

Asik Mountain (67°28’N, 162°13’W [NAD27]); 27-30 July 2001. Base camp was lo-
cated about 5 km east of Asik Mountain. A mixed woodland and a number of herbaceous
sites were sampled, resulting in the capture of 66 small mammals of seven species.

Copter Peak (68°28’N, 161°28°W [NAD27]; 460 m elevation). 24—27 July 2001. Base
camp was located about 8§ km west of Copter Peak in a variety of herbaceous and scrub
habitats. A total of 40 animals of three species were sampled.

Desperation Lake (68°20°N, 158°44’W [NAD27]; 400 m elevation). 10-14 July
2001 Traplines were established in a variety of herbaceous habitats in the vicinity of
Desperation Lake with eight animals of three species captured.

Kaluich Creek (67°39’N, 158°1r’'W [NAD27]; 460 m elevation). 18—22 July 2001.
Several upland herbaceous habitats were sampled near this tributary of Cutler River. A
total of 57 small mammals of five species were collected.

Kelly River (67°55°N, 162°17°W [NAD27]); 31 July—3 August 2000. A total of 148
small mammals of three species were sampled in open needleleaf forest habitat several km
northeast of the confluence of the Kelly and Noatak rivers.

Sidik Lake (68°08’N, 158°59’W [NAD27]; 290—300 m elevations). 1418 July 2001.
Traplines set in a number of herbaceous habitats in the vicinity of Sidik Lake resulted in
the capture of 67 small mammals of five species.

Gates of the Arctic National Park and Preserve

Agiak Lake (68°04’N, 152°56’W [NAD27]; 925-1001 m elevations). 11-18 July 2002.
A variety of sites were sampled from a base camp situated near the Continental Divide
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at this south-draining lake. A total of 271 specimens of five species were documented.
Singing voles and tundra voles dominated this collection. The only shrew found at this lo-
cation was the montane shrew.

Fortress Mountain (68°34’N, 152°57°W [NAD27]; 655-867 m elevations). 27 July—2
August 2002. A total of 158 specimens comprising 10 species were sampled at this far-
north National Park wilderness area. Tiny shrew and collared lemming were documented
only there, and it was one of two localities where we encountered Alaska marmots.

Lake Tulilik (68°07°N, 154°07"W [NAD27]; 537747 m elevations). 1118 July 2002. A
total of 228 animals, comprising eight species (including our best series of barren ground
and tundra shrews) were sampled in a variety of herbaceous and scrub habitats near
the lake, Easter Creek (a tributary of the Killik River), and in the mountain slopes to the
south.

Lake Isiak (67°43’N, 156°°08’W [NAD27]; 501-664 m elevations). 18—25 July 2002.
Base camp was located north of the Noatak River near Lake Isiak. From this location, we
sampled 114 small mammals, comprising eight species (including a good series of singing
voles) in a variety of lowland and upland habitats.

Nanushuk River (68°16’N, 150°39’W [NAD27]; 943-1032 m elevations). 2—7 August
2002. An Alaska marmot was sampled at this location, along with a good series of tundra
voles and a single porcupine. A total of 190 specimens representing seven species was
sampled.

North Fork Koyukuk River (67°27°N, 150°57°'W [NAD27]; 335353 m elevations). 18—
25 July 2002. We sampled 296 small mammals comprising nine species from a base camp
situated near an unnamed lake, which lies west of the north fork of the Koyukuk River
and its confluence with Richmond Creek. We found Interior forest small mammal spe-
cies, including pygmy shrew, red squirrel, meadow vole, and sign of snowshoe hares. We
obtained a series of red-backed voles, tundra voles, brown lemmings, and bog lemmings
at this location.

Takahula Lake (67°20°N, 153°40’W [NAD27]; 231—242 m elevations). 25 July—1 August
2002. From a base camp located near the lake, west of the Alatna River, 312 small mam-
mals of 10 species were sampled. We found meadow vole and pygmy shrew present and
collected a series of montane shrews and tundra voles.

Walker Lake (67°06’N, 154°16’W [NAD27]; 207—271 m elevations). 1-8 August 2002.
From a camp on the southeastern shore of the lake, we collected 283 small mammals of 12
species in a variety of forest and tundra habitats. Our only samples of taiga vole were from
this location. We also collected pygmy shrew, red squirrel, and porcupine, along with a
series of red-backed voles.
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SPECIMEN PROCESSING

Each animal sampled was preserved in the form of a skeletal preparation or as a whole-
bodied fluid (ETOH) preparation. Some study skins were also prepared. Our crews car-
ried a tank of liquid nitrogen in the field to preserve tissues (heart, liver, kidney, spleen,
and lung) and embryos. These frozen specimens were transferred to ultra-low tempera-
ture freezers at UAM and MSB and are archived at —70°C. We preserved ectoparasites,
and endoparasites from many of the mammals collected. These exceptional data sets will
be used to address epidemiological, coevolutionary, taxonomic, and biogeographic ques-
tions. Intestinal tracts from shrews were also preserved. Field protocols (Appendix 2) al-
lowed us to rigorously document and preserve specimens.

The primary voucher specimens from this study were accessioned into the mam-
mal collection at UAM and are in process of being curated (Appendix 1). The endo-
parasite samples are now part of the U.S. National Parasite Collection in Beltsville, MD.
Ectoparasites are being identified by a number of qualified experts.
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RESULTS AND SPECIES ACCOUNTS

The specific products of this inventory of ARCN’s mammal fauna include a large collec-
tion of well-prepared, well-documented, and diverse preparations of specimens and as-
sociated materials (tissues, parasites, fecal samples, digestive tracts). This resulted in the

collection and preservation of more than 3,000 primary specimens of 23 species (Table 3
and Appendix 1).

Two shrews (cinereus shrew, montane shrew) and three voles (northern red-backed
vole, tundra vole, singing vole) were the most frequently captured species of ARCN (294,
165, 905, 758, and 629 specimens, respectively; Table 4). They comprised more than 83%
of all specimens collected in four field seasons.

This study, when combined with previous efforts and with information gathered
from specimens at UAM and other major collections, increased the total number of
vouchered small mammal species as follows (see Table 4 and Figure 5 for comparison of
park units statewide):

«  BELA: 14 of 16 probable species (87%). Two species still to be vouchered from this
park unit are ermine and porcupine.

« CAKR: 13 0of 16 species (81%). Still missing are ermine, least weasel, and porcupine.
*  GAAR: 22 of 22 species (100%).

« KOVA: 15 of 19 probable species (79%). Still missing are ermine, least weasel, muskrat,
and snowshoe hare.

«  NOAT: 15 of 16 species (94%). Only the Alaska marmot remains undocumented.
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SPECIES ACCOUNTS

The following accounts summarize information on each terrestrial species known or sus-
pected to live in ARCN. Data on all specimens are listed in Appendix 1 and are available in
greater detail on UAM’s mammal collection website (http://arctos.database.museum).

Order INSECTIVORA—Shrews

Family Soricidae

Sorex cinereus, cinereus shrew

We captured more cinereus shrews than any other species of shrew in ARCN. Cinereus
shrews were found in all major vegetation types (Table 5), but were relatively most abun-
dant in open forest and scrub habitats. Pitfall traps accounted for most shrew captures.
The cinereus shrew is the dominant shrew in many communities throughout its range

in Alaska. High population densities and wide habitat use of the cinereus shrew may be
responsible, at least in part, for the lower abundance of other shrew species (Wrigley,
Dubois, and Copland 1979). This shrew was most numerous and was the dominant mem-
ber of the region’s small mammal community in 2003 (Figure 6).

Understanding the evolutionary relationship and taxonomy of this wide-ranging
shrew with that of the barren ground shrew of northern and northwestern Alaska has
been problematic (van Zyll de Jong 1991; Demboski and Cook 2003). The series of speci-
mens gathered in ARCN, where the two shrews are in contact, is helping clarify this long-
standing issue (Waltari and Cook, in prep.).

Sorex hoyi, pygmy shrew

This generally uncommon species was previously found scattered throughout central
Alaska, with the closest record coming from a forested site in the upper Kobuk River val-
ley in the Kobuk Preserve Unit of GAAR (Swanson 1996, UAM). New northern locality
records from this study are from farther up the Kobuk River drainage near Walker Lake
and in the Yukon watershed at Takahula Lake and North Fork Koyukuk River.

Our capture in 2003 of seven pygmy shrews in CAKR and three in KOVA docu-
ment for the first time this species in these park units and constitute a significant range
extension of this boreal species in Alaska.

Sorex monticolus, montane shrew

This species has been documented in all ARCN units and is at the northwestern edge
of its range. In 2002, montane shrews accounted for the majority of shrews sampled in
GAAR, with the largest number of samples coming from Lake Takahula (42 specimens)
and Agiak Lake (29). Overall, the majority of captures of this shrew were in scrub and
open forest habitats.
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Sorex tundrensis, tundra shrew

Small numbers of tundra shrews were sampled at nine localities in four park units in 2000
and 2001. They were found in a diversity of vegetation types but were most abundant in
open forest and woodland communities.

In 2002, 28 tundra shrews were sampled at four localities in GAAR. The largest se-
ries of specimens (13) came from riparian habitats at Tulilik Lake.

We captured this shrew, a holarctic species by some authors (e.g., Junge, Hoffmann,
and Darby 1983; van Zyll de Jong 1983; but see Rausch and Rausch 1993), only at Igisukruk
Mountain and the Waring Mountains in 2003. As in previous years, this shrew proved to
be localized and scarce.

Sorex ugyunak, barren ground shrew

The taxonomy and distribution of Sorex ugyunak have been problematic. The barren
ground shrew was formerly included as a subspecies of Sorex cinereus (e.g., Hall 1981), but
van Zyll de Jong (1976, 1991) provided arguments for considering ugyunak distinct from
cinereus.

Dr. N. Dokuchaeyv, Institute of Biological Problems of the North, Magadan,
Russia, and participant of this study, confirmed the identities of six ugyunak sampled
in three ARCN park units in 2000 and 2001. None was collected in KOVA; however, Dr.
Dokuchaev has confirmed the occurrence of ugyunak in the Kobuk River valley from
a UAM specimen that was taken just east of KOVA near Ambler. Finding this shrew in
BELA (along with several other UAM records from elsewhere on the Seward Peninsula)
indicates a significant range extension. The preference of this high arctic species for
moist-to-wet sedge grass tundra and thickets of willow and dwarf birch (Bee and Hall
1956; van Zyll de Jong 1999) is consistent with our findings (Table 5, Figure 4).

In 2002, we sampled 23 barren ground shrews from four of eight localities in GAAR,
with the largest series of specimens (15) obtained from pitfall traplines at Tulilik Lake.
Our specimens from Takahula Lake are the first records of this species in the Yukon River
watershed.

In 2003, 11 barren ground shrews collected from three localities in KOVA provided
the first documented records of this species in this park unit.

Sorex yukonicus, Alaska tiny shrew

Four tiny shrews were captured in pitfall traps at two localities in BELA in 2001.
Three of the four were taken in low scrub vegetation near Devil Mountain Lakes; the oth-
er was captured in similar habitat near Serpentine Hot Springs. The tiny shrew is a new
species to BELA and the Seward Peninsula. These captures show a major range extension.
Before this inventory, only 12 specimens of S. yukonicus were known (Dokuchaev 1997;
pers. comm. 2001). By 2003, 37 specimens were secured in a wide variety of habitats across
Alaska, including eight National Park Service units in three networks.

A single tiny shrew collected at Fortress Mountain documents this newly described
species for GAAR and is the first record of it on Alaska’s North Slope. The capture in
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2003 of three tiny shrews in CAKR and two in KOVA added a new mammal to each park’s
checklist. All were taken in pitfall traps set in scrub habitats.

Order CARNIVORA—Carnivores

Family Canidae

Alopex lagopus, arctic fox

This arctic species lives along the arctic coast of Alaska as far south as the northwestern
shore of Bristol Bay, with individuals occasionally found considerable distances inland
(Manville and Young 1965; Chesemore 1968; ADFG 1978; Bailey 1993).

During our inventories of ARCN, this fox was encountered only at Kuzitrin Lake
in BELA. Preserved specimens of arctic foxes are from Hammond River near the eastern
border of GAAR (UAM) and in the vicinity of Anaktuvuk (USNM).

Canis latrans, coyote

Coyotes are said to have arrived in Alaska sometime around the early 1920s (Rearden 1981)
and reaching peak numbers about 1940 (Dufresne 1946). Coyotes were not observed or
reported during this study. There are only two preserved specimens from this region.

One is in the USNM and was taken from Kotzebue in 1938. Another is in the UAM and
was taken in GAAR, trapped near the confluence of John River and Hunt Fork in 1991.
Gardner (1974) claimed to have seen tracks of this species in the Noatak River valley.

Canis lupus, wolf
Wolf sign was reported by our crews in BELA, GAAR, KOVA and NOAT.

Vulpes vulpes, red fox

Red fox were noted at Asik Mountain in NOAT, Kallarichuk River in KOVA, Situkuyok
River and Red Dog Mine Road in CAKR, and at Kuzitrin Lake in BELA. In 2002, indi-

vidual red foxes were seen at Agiak Lake, Fortress Mountain, Lake Tulilik, and Lake Isiak
in GAAR.

Family Felidae

Lynx canadensis, Canada lynx

This cat was not seen during this study, and no specimens have been preserved from
BELA, CAKR, KOVA, or NOAT. ADFG (1978) considers the forests of the lower Noatak
and Kobuk river systems prime habitat for this species.

Lynxes are known to live in forested areas of GAAR, particularly along the Koyukuk
River (ADFG 1978), where snowshoe hares, their preferred prey, are periodically found in
abundance. The USNM has a lynx specimen from the upper John River.
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Family Mustelidae

Gulo gulo, wolverine

Alone wolverine was seen near the Kobuk River while we were traveling between
Kallarichuk River and Onion Portage. This was our only encounter with this holarctic and
wide-ranging species during this study.

Because of recent efforts by NPS staff, UAM and MSB now have a series of wol-
verine specimens from ARCN. These specimens were used in a recent molecular study
(Tomasik and Cook 2005), which found relatively low evolutionary divergence between
Eurasian and North American haplotypes. This study did not support the hypothesis that
the Bering Strait divided two distinct species of wolverine. In North America, populations
were distinctive only in Southeast Alaska, the Nunavut area in northern Canada, and, to a
more limited extent, the Kenai Peninsula.

Lontra canadensis, northern river otter

No river otters or their sign were observed or reported during this study, and no speci-
mens have been preserved from any park units in ARCN. UAM has a river otter specimen
from the Dietrich River near the eastern boundary of GAAR.

This species is apparently found in the lower and middle Noatak River and the up-
per Kobuk River (ADFG 1978). ADFG (1978) also reported this species as numerous along
the Koyukuk River floodplain.

Martes americana, American marten

No marten were seen or reported during this study. Marten live in almost all of the Kobuk
River drainage and all of the forested area of the Noatak River valley (C. T. Seaton, ADFG,
pers. comm. 2003). The animal’s status on the Seward Peninsula needs clarification. The
forested reaches of the Koyukuk, John, and Alatna rivers of GAAR undoubtedly provide
excellent habitat for this species. The U.S. National Museum has marten specimens from
Narvak, Selby, and Nutuvukti lakes in the upper Kobuk River drainage.

Mustela erminea, ermine

Ermines were not seen or reported during this study, but specimens of this holarctic spe-
cies from BELA, NOAT, and GAAR have been preserved in museum collections.

Mustela nivalis, least weasel

Least weasels were not collected or observed. The species is generally uncommon and
sparsely distributed throughout much of its holarctic range. It occupies a wide variety of
forest and tundra habitats but favors meadows, marshes, and riparian situations, where
small rodent prey are abundant (Banfield 1974). Specimens have been preserved from
BELA, GAAR, and NOAT.
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Mustela vison, American mink

No sightings or sign of this species were noted during this study. Very limited numbers
probably live in all ARCN park units, but especially in the Noatak and Kobuk river drain-
ages (Dean and Chesemore 1974; Gardner 1974) and along the major south-slope rivers of
GAAR. Mink have been documented with specimens in all units except CAKR.

Family Ursidae

Ursus americanus, American black bear

Two black bears were seen from the air near the Great Kobuk Sand Dunes in 2003.
Although this species is known to live in the Kobuk River drainage (Dean and Chesemore
1974), this region still lacks specimen documentation. Black bears were also reported from
areas around North Fork Koyukuk River and Takahula Lake in GAAR. The USNM has a
specimen from the Brooks Range near the head of John River.

Ursus arctos, brown bear

Brown bears or their sign were reported in NOAT, BELA, and KOVA from Desperation
Lake, Copter Peak, Asik Mountain, Serpentine Hot Springs, Kallarichuk River, and Onion
Portage. Specimens have been preserved from BELA and NOAT. Brown bears were also
reported from GAAR at Agiak Lake, Lake Tulilik, Lake Isiak, and Walker Lake. Specimens
have been preserved from a number of locations in this park (UAM, USNM).

Order ARTIODACTYLA—Ungulates

Family Cervidae

Alces alces, moose

Our field crews in 2001 reported moose and their sign at Sidik Lake, Asik Mountain,
Kallarichuk River, Onion Portage, and Situkuyok River in NOAT, KOVA, and CAKR.
Moose were noted in GAAR in 2002 at Agiak Lake, Lake Tulilik, and Walker Lake, and in
CAKR and KOVA in 2003 at Igisukruk Mountain, Salmon River, Waring Mountains, and
along the Kobuk River in the vicinity of the sand dunes.

Rangifer tarandus, caribou

In 2001, caribou sign was seen at Desperation Lake, Copter Peak, Aniralik Lake,
Kallarichuk River, Situkuyok River, Kuzitrin Lake, Serpentine Hot Springs, and Onion
Portage. In 2003, caribou or their sign were seen in GAAR at Lake Isiak, Fortress
Mountain, North Fork Koyukuk River, and Agiak Lake (skull found). The Arctic herd
occupies much of northwestern Alaska. In recent years this herd usually winters south
of the Brooks Range, often as far south as the base of the Seward Peninsula, the middle
Koyukuk River, and the Ray Mountains, and as far east as the Wiseman area, where over-
lap sometimes occurs with the Porcupine herd of northeastern Alaska (ADFG 1973).
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Family Bovidae

Ovibos moschatus, muskox

In 2001, muskoxen were noted in CAKR at Situkuyok River. In 2003, a herd of 20 musk-
oxen was observed near the Kakagrak Hills landing strip in CAKR between 6 and 8 July
2003.

Muskoxen were transplanted to Cape Thompson on the northwest Arctic coast and
on the Seward Peninsula in 1970 (Burris and McKnight 1973). By 1990, the northwestern
population was estimated to be 130 animals, and the Seward Peninsula population to be
700 animals (Smith 1994). The current status and distribution of muskoxen throughout
ARCN needs clarification.

Ovis dalli, Dall's sheep

Dall’s sheep were not noted in 2000 or 2001. In 2002, Dall’s sheep were seen in the moun-
tains of GAAR near North Fork Koyukuk and Nanushuk rivers. In 2000, a dozen sheep
samples were collected in GAAR in the vicinities of upper Contact Creek and Hammond
River and deposited at UAM.

Dall’s sheep are widely distributed along the length of the Brooks Range (Bee and
Hall 1956; ADFG 1973). They are distributed erratically in the Baird and Schwatka moun-
tains (Dean and Chesemore 1974), with sightings reported from the headwaters of the Eli
River, between the Cutler and Ambler rivers, and near Howard Pass (Gardner 1974; Dean
and Chesemore 1974). Dean and Chesemore (1974) noted that sheep are rare in the Baird
Mountains east of the Salmon River.

Order RODENTIA—Rodents

Family Sciuridae

Marmota broweri, Alaska marmot

Several Alaska marmots were sampled in GAAR in 2002 from large colonies inhabiting
steep, rocky slopes at Fortress Mountain and Nanushuk River. Our field crew also report-
ed them at Chandler Lake (specimens in the USNM).

There are no confirmed records of this marmot in the other park units of ARCN,
however, a study team met hikers in 2001 at Copter Peak, NOAT, who said they saw mar-
mot sign nearby. Also, Dean and Chesemore (1974) reported marmot sign in the northern
Baird Mountains near the Nakolik River, and Gardner (1974) sighted a marmot in the vi-
cinity of Mulik Hills on the lower Noatak River.

Spermophilus parryii, arctic ground squirrel
A limited series of arctic ground squirrels was preserved from every park unit in ARCN.
The largest series (32) was from BELA on the Seward Peninsula.

A recent molecular study by Eddingsaas et al. (2004) suggest that arctic ground
squirrels have a long evolutionary history in Alaska, a history that is intricately linked to
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multiple glacial cycles. A highly distinctive split is found between populations north of
the Brooks Range in Alaska and arctic Canada and populations further south (including
animals from the Seward Peninsula and St. Lawrence Island). This split may be indicative
of separate species rather than subspecies. Specimens collected from all of ARCN’s park
units will be valuable to help clarify this relationship.

Tamiasciurus hudsonicus, red squirrel

Red squirrels were sampled in spruce forest at Kallarichuk River and Onion Portage in
KOVA, and at Walker Lake and North Fork Koyukuk River in GAAR. The northern distri-
bution of this species is generally limited to spruce forest along the southern drainages of
the Brooks Range (Bee and Hall 1956).

Family Castoridae

Castor canadensis, American beaver

Beavers were not seen or reported by our field crews in BELA, CAKR, KOVA, or NOAT,
and no specimens are known from these park units. Neither Gardner (1974) nor Dean
and Chesemore (1974) mentioned beavers in either KOVA or NOAT. ADFG (1978), how-
ever, stated that beavers had recently colonized the Kobuk River valley, particularly in the
lower portion of the drainage, and that they occasionally lived in the upper Koyuk River
drainage of the Seward Peninsula. If so, they possibly live in BELA.

Beavers were noted in GAAR at North Fork Koyukuk River, and have been report-
ed from as far north as the Hunt Fork of the John River (Bee and Hall 1956), and Walker
Lake in the upper Kobuk River valley (Dean and Chesemore 1974).

Family Muridae

Clethrionomys rutilus, northern red-backed vole

This holarctic vole lives extensively and periodically in abundance throughout most of the
state and in a wide variety of habitat types, especially forests. It was the most frequently
captured species overall, comprising more than a quarter of all captures in our four field
seasons of study (Table 4). A comparison of relative abundance (Figure 6) indicates that in
2000 and 2002 this species was more abundant.

Dicrostonyx groenlandicus, collared lemming

The collared lemming is an inhabitant of the treeless tundra zones of northern, western,
and southwestern Alaska, extending into the eastern Aleutian Islands and on St. Lawrence
Island in the Bering Sea (Hall 1981).

In four field seasons of study we captured only 11 collared lemmings in ARCN. A
single animal from the Waring Mountains in 2003 provided the first verified record of this
arctic species for KOVA.
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Lemmus trimucronatus, brown lemming

Small numbers of brown lemmings were sampled in each of the five park units of ARCN,
with more than half (34) coming from four localities in GAAR in 2002. Most were associ-
ated with mesic and wet herbaceous habitats usually in or near forested areas.

Microtus miurus, singing vole

We sampled a total of 101 singing voles from seven localities in BELA, CAKR, and NOAT
in 2001. Singing voles were abundant in 2002 (Figure 6) and 466 individuals were sampled
from seven of eight localities in GAAR. The largest series was from Agiak Lake. In 2003, 32
singing voles were taken at Kakagrak Hills in CAKR. Samples taken that year from Salmon
River (6) and Akillik River (24) constitute the first documented records of this vole for
KOVA.

Microtus oeconomus, tundra vole

The tundra vole was the most frequently captured species in 2002 and overall was second
in abundance among small mammals.

Tundra voles have an exceptionally broad distribution across Alaska and adjacent
northwestern Canada. They also have a vast range across northern Eurasia (Musser
and Carleton 1993) and are a relatively recent colonizer of North America (Galbreath
and Cook 2004). They are found in a wide variety of open habitats at various elevations
(Banfield 1974; Lance and Cook 1998).

Microtus pennsylvanicus, meadow vole

The capture of meadow voles at three localities in 2002 is the first documentation of this
widespread interior Alaska species in GAAR and ARCN. The three samples that year from
Walker Lake are the first records of this species for the Kobuk River drainage. This indi-
cates that the species eventually may be found in KOVA farther down river.

Microtus xanthognathus, taiga vole

The taiga vole is a semicolonial species of primarily open forest and riparian scrub that we
found only at Kallarichuk River and Kavet Creek in KOVA and at Walker Lake in GAAR.
These localities are at the extreme northwestern limit of their known range (Conroy and
Cook 1999).

Ondatra zibethicus, muskrat

Muskrats are found throughout most of the Alaska mainland south of the Brooks Range
(Hall 1981).

A single muskrat was collected in BELA at Devil Mountain Lakes in 2001. This
aquatic vole has been documented in CAKR (Kilikmak Creek; UAM) and NOAT (USNM;
Gardner 1974). No specimen is known to be specifically from KOVA, although apparently
they were abundant in the lower Kobuk River Valley (Dean and Chesemore 1974).
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No muskrats were reported in GAAR during this study. This species has, however,
been collected in this park from near Anorat Creek, upper Noatak River (UAM; USNM;
Gardner 1974), and has been reported in the John River as far upstream as Hunt Fork (Bee
and Hall 1956).

Synaptomys borealis, northern bog lemming

Northern bog lemmings were not encountered in any ARCN park unit except GAAR,
where we found them at Lake Takahula (15 captures), Walker Lake (27), and North Fork
Koyukuk River (34). There is a good chance that this species will eventually be found in
KOVA since Swanson (1996; UAM) reported finding it in seral spruce forest in the upper
Kobuk River valley. This species is usually uncommon to rare throughout forested Alaska
but can become numerous some years.

Family Erethizontidae

Erethizon dorsatum, North American porcupine

Porcupines are apparently rare but widespread throughout ARCN. A single animal was
collected at Asik Mountain in NOAT. In GAAR, a porcupine was collected at Nunushuk
River and another at Walker Lake, where two others were also seen. Residents of Lake
Takahula reported seeing an occasional porcupine. UAM has a porcupine specimen from
the Great Kobuk Sand Dunes in KOVA.

Order LAGOMORPHA—Pikas and Hares

Family Leporidae

Lepus americanus, snowshoe hare

The snowshoe hare lives throughout the boreal forests of Alaska. According to the ADFG
(1978), during the low points of their population cycles these animals rarely live in tundra
areas. In this study, the remains of a foot believed to be from a snowshoe hare were found
at Kuzitrin Lake in BELA. Snowshoe hares have been reported in riparian and forest
habitats along the Kobuk and Noatak rivers (Henshaw 1966; Dean and Chesemore 1974;
Gardner 1974). UAM and USNM have hare specimens that were collected at Arviriaq on
the Eli River in the Noatak River drainage.

No hares were collected in GAAR, but their sign was noted at North Fork Koyukuk
River. The USNM has hare specimens from the upper John River. Snowshoe hares are lo-
calized north of the Brooks Range, being restricted to willows along major water courses
(ADFG 1978). Snowshoe hares may have first arrived north of the Brooks Range by colo-
nizing along the Colville River and some of the other major western drainages in the early
1900s (Klein 1995).
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Lepus othus, Alaskan hare

The Alaskan hare is currently found in the tundra regions south of Kotzebue Sound
(Klein 1995). It has been documented with specimens in BELA on the Seward Peninsula.
Historically, its range may have extended farther north. A Kotzebue resident recently re-
ported seeing Alaskan hares in the Noatak River delta area and on the lower Agashashok
River (Alex Whiting, pers. comm.), suggesting the possible occurrence of this Alaska en-
demic in NOAT and perhaps CAKR. This species is closely related to Lepus arcticus of the
high Canadian Arctic and Lepus timidus of Asia (Waltari et al. 2004).
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HABITAT AFFINITIES

Habitats of small mammals are often defined by their association with particular plants
(Hoffmeister 1986). Under the influences of the topography, soils, climate conditions, and
other ecological factors, plants may be organized into distinct groups referred to as veg-
etative communities, associations, or types. Mammals can often be associated with par-
ticular plant communities, some with macrohabitats, most others—especially the smallest
mammals—with microhabitats. Some species are restricted to a few communities, while
others are found in many. The degree of a species’ dominance in a particular vegetation
community and its range across various communities often is related to varying popula-
tion levels.

Populations of small mammals living in high latitudes often fluctuate dramatically
from year to year and season to season (see Figure 6). These shifts in abundance, along
with dynamic interspecific interaction (particularly among congeneric species) suggest
that long-term studies of small mammal communities will be required to carefully assess
the particular affinities of each species.

In addition to vegetation, other features and factors may influence a species’ dis-
tribution, including topography, soil types, snow cover, availability of food, occurrence
of pathogens, and the presence of other important features, such as water bodies, rocks,
and ground litter. The unique biogeographic and evolutionary history of each species also
influences its current distribution. Because Alaska’s habitats have changed markedly since
the last glaciation, the current distribution of nearly all species must be viewed in the dy-
namic geologic and climatic histories of these high latitudes.

Our preliminary work indicates that the small mammals species were unevenly
distributed. Collared lemmings, barren ground shrews, and arctic ground squirrels were
generally restricted to tundra localities in ARCN, whereas taiga voles, meadow voles, bog
lemmings, pygmy shrews, and red squirrels were exclusively or predominantly southern
and boreal in their distributions.

Patterns of habitat occupancy indicated that northern red-backed voles, overall the
most common small mammal in ARCN, were sampled in all major vegetation types, but
they were most abundant in forested habitats (Table 5). The local distribution of this com-
mon species may be closely tied to the presence of overhead cover, especially woody plant
cover. Tall tussocks may serve as overhead protection in non-forested habitats.

The general habitat requirements of shrews are related to invertebrate abundance
and physical conditions, such as temperature and moisture (Nagorsen 1996). All shrews
seem to require sites with adequate ground cover, regardless of major vegetation type. The
small number of tiny shrews (10) we were able to capture in ARCN were restricted to scrub
and herbaceous habitats. Of particular interest was the pitfall capture of a single tiny shrew
in tussock tundra at Fortress Mountain on the north slope of the Brooks Range.

The four species of Microtus we sampled displayed differing patterns of habitat
occupancy. Taiga voles were restricted to open forest and riparian scrub habitats, while
singing voles lived primarily in mesic-to-dry herbaceous and scrub habitats at higher el-
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evations. Tundra voles, in contrast, occupied grassy situations across a relatively broad
range of vegetation types and elevations, while meadow voles were generally restricted to
lowland wet meadows and riparian habitats in the taiga zone.

Small mammal population levels varied considerably between field seasons and
2002 was a year of abundance for many species (Figure 6).
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DISCUSSION AND SIGNIFICANCE

This study confirms the importance of ongoing, multiyear efforts to fully document the
region’s small mammal fauna. Such persistence has paid a large dividend in ARCN with
the discovery of five new species in GAAR, five in KOVA, three in CAKR, and two in
BELA (Table 3). Although no new species were added to NOAT’s mammal checklist, we
suspect that with continued effort several more species will be found there as well (e.g.,
Alaska marmot, tiny shrew).

Our discovery of the tiny shrew, perhaps the rarest and poorest known mammal
in North America, in four of five ARCN park units, namely GAAR, KOVA, CAKR, and
BELA, was an unanticipated surprise. These records significantly expand the known
range of the species and, together with samples collected elsewhere in Alaska, there are
now 37 specimens.

This inventory also confirms that ARCN has a rich assemblage of arctic and subarc-
tic mammals. Of ARCN’s 39 species of land mammals, most have holarctic distributions
or close affinities with Old World species (e.g., Rausch 1963; Hoffmann and Peterson 1967;
Hoffmann, Koeppl, and Nadler 1979). As shown in Table 3, all of the small mammals (and
85% of all land mammals) believed to live in ARCN are now documented with at least a
few specimens for each animal. Specimen coverage in ARCN individual park units, how-
ever, varies from 79% (KOVA) to 100% (GAAR).

Patterns of general habitat occupancy among 24 species sampled in ARCN were
comparable to those reported in other studies of Alaska small mammal communities
(e.g., Bee and Hall 1956; Mayo 1963; Pruitt 1966, 1968; Childs 1969; Dean and Chesemore
1974; Gardner 1974; Wolff and Lidicker 1980; Douglass 1984; Batzli and Henttonen 1993;
Swanson 1996). Five species—two insectivores (cinereus shrew, montane shrew), a gener-
alized fruit, seed, and leaf feeder (northern red-backed vole), and two graminoid grazers
(tundra vole, singing vole)—dominated the small mammal community of ARCN, ac-
counting for more than 83% of all trapline captures.

The most significant and valuable product of this inventory is the large collection of
scientific specimens that are documented well and diversely prepared.

Why specimens? As elucidated by Reynolds et al. (1996), voucher specimens and
corresponding data assembled during field surveys are critical for accurate identifica-
tion of the animals studied and for verification of data gathered during the investigation.
Voucher specimens are particularly valuable for studies of the smaller species that are dif-
ficult to identify (e.g., shrews, Microtus voles) and often poorly known (most Alaska small
mammals).

Long after the original inventory is completed, voucher specimens and their as-
sociated materials will be used for a wide array of purposes, such as taxonomic revisions,
biogeographic and conservation studies (e.g., Cook and MacDonald 2001), and studies
of evolution (Cook et al. 2001), parasitology (e.g., Hoberg et al. 2003), and epidemiology
(Yates et al. 2002).

Page 20 Cook and MacDonald, 2006, ARCN Mammal Inventory



Voucher specimens also provide a critical historical baseline for assessment of
change caused by natural or human disturbances. Because large series of specimens rep-
resent historical populations, their value increases over time, particularly as the diversity
of many localities is degraded. Solid inventories of federal lands have become increasingly
important. These lands are now often used to establish baseline conditions for investiga-
tions aimed at documenting human influences and other impacts responsible for environ-
mental change. Lessons learned from the Exxon Valdez disaster in Prince William Sound
suggest that baseline data are critical for interpreting the results of these impacts. NPS has
an opportunity to incorporate annual sampling and archiving of select small mammals
into their monitoring initiative. Such collections would be valuable to monitor change
over time in a major biotic component of the Alaska’s parklands. If these samples are not
regularly archived, NPS will miss a tremendous opportunity to establish significant base-
line data for future analyses of environmental change.

With PCR (polymerase chain reaction) and other innovations in the study of DNA,
we now can examine and monitor genetic variation in populations of animals that were
collected during different times. This provides a more rigorous view of temporal genetic
variation and population structure. For example, known contact zones between taxa can
now be reanalyzed for temporal stability (but only if specimens from the contact zone
were collected at regular intervals). Because of the dynamic geologic history of Alaska,
including the role that glaciers have played in the distribution of organisms, these kinds
of studies are essential to documenting and managing biodiversity. Recent concern with
persistent organic pollutants (POPS) combined with our increasing ability to track them,
creates another use for these specimens in monitoring environmental quality and other
related studies.

Without the preservation of specimens, inventories such as this one would have
extremely limited value. Federal tax dollars used for biodiversity assessments are most ef-
ficiently spent if agencies recognize the critical need for vouchers and provide support in
both field and museum budgets for their preservation and maintenance (Reynolds et al.
1996).

While the importance of museum specimens should be generally recognized and
their preparation considered essential to good science, for many the question remains:
Why collect so many specimens? Below are some perspectives on Alaska and the need for
cooperative efforts that help answer this question:

+ Alaska mammalogy is still in the early exploration phase and several new species have
been discovered in the state in the last 15 years (Dokuchaev 1997; MacDonald and
Cook 1996). For most species of Alaska mammals, many areas, including ARCN, are
poorly known and inadequately represented in systematic collections. This point is
acutely apparent when recent phylogeographic studies are reviewed (e.g., Fleming and
Cook 2002; Stone, Flynn, and Cook 2002; Fedorov et al. 2003; Cook et al. 2001). In
some cases, cryptic species have been identified (Small, Stone, and Cook 2003).

«  Small numbers of specimens will not adequately represent the inherent morphologic,
genetic, and parasitic variation that exists in and among populations. Rigorous and
statistically defensible scientific studies require large samples of well-preserved and
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diverse specimens to account for variations in age, sex, and geographic distribution, as
well as among individuals. Taxonomic studies based on skull morphology may require
undamaged material from 20 or more adult individuals of each sex per locality (i.e., a
minimum of 40 adult individuals per population).

« Many of the shrews and small rodents are difficult or impossible to identify except
through the careful study of specimens. Close examination of tooth pattern and com-
parison of body measurements and other characteristics are necessary to distinguish
most of Alaska’s shrews. Voles of the genus Microtus can also be especially difficult to
differentiate.

« Considerable sampling effort is needed to document rare and uncommon species. In
this survey, thousands of trap-nights were required to secure 10 tiny shrews and 11 col-
lared lemmings.

« The number of animals removed from a population only has biological significance if
it is related to the total number of animals in the population and their rate of replace-
ment (Reynolds et al. 1996). Because Alaska’s small mammals are short-lived and pro-
lific, their reproductive potential is more than sufficient to accommodate low levels of
removal through the sampling methods used in these inventory projects.

« Because federal resource agencies are mandated to efficiently and effectively manage
and monitor the lands and wildlife entrusted to them, there must be solid documen-
tation and a clear understanding of the distribution and status of biodiversity. One
of the most efficient means to achieve this goal is to build a solid archive of material
that represents temporal and spatial slices of these environments (Cook et al. 2004).
Natural history collections are such a resource. These collections can be enhanced in
a variety of ways. For example, large numbers of furbearers and game mammals are
harvested each year in or near parklands in Alaska. With very little cost, the carcasses
or tissue samples could be archived annually from a significant number of individuals.
Such a resource would provide an invaluable means of assessing and monitoring the
health of these populations and their environments through time. NPS should set up
a collaborative program with the ADFG and a natural history museum to build this
resource.
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RECOMMENDATIONS FOR FUTURE INVENTORY AND
MONITORING EFFORTS

1. Inventory studies must be viewed as an ongoing process and NPS must remain com-
mitted to continuing the efforts begun in these initial inventories. Future monitoring
efforts should include a sampling regime that regularly vouchers diverse specimen
preparations of representative species. These initial inventories have set the stage for
additional collaborative efforts to fully document the mammal fauna of ARCN.

« The discovery of the tiny shrew, Sorex yukonicus,in ARCN and other NPS
Networks across the state, demonstrates just how much we have yet to learn about
Alaska’s small mammal fauna. Additional pitfall trapping in ARCN (NOAT in par-
ticular) and elsewhere in the state is needed to help determine the full geographic
distribution and ecological requirements of this rare species, and to provide an
adequate database of specimens to more precisely assess the shrew’s taxonomic
relationship with other Beringian shrews. Its discovery further illustrates the value
of a specimen-based approach to inventory studies. The initial detection of this
species new to science was made possible only because large series of shrew speci-
mens sampled in surveys from the 1980s were preserved and available for later
study by specialists.

« Marmots, presumably Marmota broweri, have been reported from both the De
Long and Baird mountains. The status and distribution of this Alaska endemic
is poorly understood and in need of additional documentation (only about 40
specimens exist in collections). Recent genetic work supported the distinctiveness
of M. broweri from both M. camtschatica of eastern Siberia and M. caligata of the
Nearctic (Steppan et al. 1999).

« The status and distribution of Alaskan hares, Lepus othus, particularly in NOAT,
CAKR and KOVA, needs clarification and documentation.

«  Vouchers are lacking for a number of other small mammal species that probably
live in various ARCN units, including ermine (BELA, CAKR, KOVA), least weasel
(CAKR, KOVA), Alaska marmot (NOAT, perhaps KOVA), muskrat (KOVA), por-
cupine (BELA, CAKR), and snowshoe hare (KOVA, perhaps BELA and CAKR).

«  Ongoing efforts could expand the geographic range of several interior Alaska taiga
species, including pygmy shrew, northern bog lemming, meadow vole, and possi-
bly northern flying squirrel (Glaucomys sabrinus).

2. The small mammals of ARCN offer a unique opportunity for an array of studies that
relate the dynamic glacial history of the region to the evolution and geography of its
biota. The systematic relationships among Beringian shrews have been particularly
problematic and are in need of further research efforts that are based on adequate
series of diverse and well-preserved specimens. Considerable interest in the effects of
climate change on biotic diversity suggests that studies of the fauna and flora of ARCN
could be key to understanding these impacts. Furthermore, planned expansion of
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industrialization of the North Slope in the National Petroleum Reserve-Alaska and
the Arctic National Wildlife Refuge indicate that these specimens may become essen-
tial to documenting baseline levels of pollutants (POPS).

3. Astudy on the phylogeography of the arctic ground squirrel (Eddingsaas et al. 2004)
has identified a highly divergent clade (new species) of Spermophilus parryii in arctic
Alaska that is distinct from populations on the Seward Peninsula and other areas. This
finding suggests the probable occurrence of two separate species of ground squirrel
inhabiting ARCN. The finding also points out the rudimentary nature of our under-
standing and illustrates the importance of specimen-based approaches to ongoing
studies in which the Inventory and Monitoring Program of NPS plays a vital role.

4. Ongoing efforts could expand our knowledge of the distributions and habitat pref-
erences of arctic and boreal species that come in contact in ARCN. They could also
provide important baseline information for monitoring distribution shifts in relation
to climate changes. However, efforts to provide fine-grained geographic analyses of
quantifiable precision will largely be a waste of time and energy unless enough com-
mitment is made to a long term (multidecade) investigation. We feel such an effort is
unwarranted given other more pressing issues related to wildlife.

5. Long-term monitoring on biotic change is best accomplished by preserving materials
from populations sampled periodically over time. Such efforts could be enhanced sig-
nificantly if a number of trapline transects were sampled in each of Alaska’s far-flung
national parks (and wildlife refuges) for a three- or four-day period each summer us-
ing several trap types, particularly pitfall traps. Such an effort, perhaps done opportu-
nistically by park personnel, would provide a cost-effective and time-sensitive series
of valuable specimens from a larger number of species. The effort would also help
elucidate variation in abundance at broader geographic scales, as suggested in our
trapping efforts in ARCN and elsewhere in 2002 (Figure 7). Specimen-based monitor-
ing of northern small mammal populations has been ongoing in Scandinavia for many
decades. We encourage NPS to develop a similar monitoring program throughout
Alaska’s national park system.
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Table 2. Field personnel involved in mammal inventories of the NPS Arctic Network, Alaska,
between 2000 and 2003.

PARK UNIT FIELD PERSONNEL
2000 KOVA, NOAT, CAKR Amy Runck (UAM)
John Bender IT (UAM)
Richard Runck (UAM)
Dusty McDonald (UAM)

Brent Wagner (U. Saskatchewan)

2001 KOVA, NOAT, CAKR, BELA Amy Runck (UAM)
Nickolai Dokuchaev (Russia)
Robert Foster (Noorvik, Alaska)
Erick Tomasik (ISU)
Kerynn Fisher (NPS)
Vadim Fedorov (Russia-UAM)
Alexei Fedorov (UAM)
Erick Waltari (UAM)
Brent Wagner (U. Saskatchewan)

2002 GAAR Amy Runck (UAM)
Heikki Henttonen (Finland)
Jukka Niemimaa (Finland)
Juha Laakkonen (Finland)
Kyndall Hilderbrandt (UAM)
John Bender IT (UAM)
Brandy Jacobsen (UAM)
Robert Allen (UAM)
Terri Ball (NPS)
John Burch (NPS)
Melanie Cook (NPS)
Elena Potikha (Russia)

2003 KOVA, CAKR Amy Runck (ISU)
John Bender II (ISU)
Karl Vanderwood (ISU)
Skylar Smith (ISU)
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Table 4. Number of small mammals sampled in NPS Arctic Network, Alaska, 2000-2003.

ARCN Park Unit
SPECIES BELA | CAKR | GAAR | KOVA | NOAT |TOTALS
Shrews
Sorex cinereus 77 86 41 80 I 295
S. hoyi -- 7 17 3 - 27
S. monticolus 2 34 111 18 - 165
S. tundrensis 8 7 28 3 6 52
S. ugyunak I 3 23 1 2 40
S. yukonicus 4 2 I 3 - 10
Rodents
Marmota broweri -- -- 3 - - 3
Spermophilus parryii 32 7 2 I 14 66
Tamiasciurus -- -- 6 2 - 8
hudsonicus
Clethrionomys rutilus 29 78 400 185 223 915
Dicrostonyx 3 2 4 I I 11
oroenlandicus
Lemmus trimucronatus 2 2 34 2 2 52
Microtus miurus 3 34 466 30 96 629
M. oeconomus 22 50 516 53 117 758
M. pennsylvanicus -- -- 33 -- -- 33
M. xanthognathus -- - 8o 82 - 162
Ondatra zibethicus I -- -- -- -- I
Synaptomys borealis -- -- 76 -- -- 76
Erethizon dorsatum -- -- 2 -- 1 3
TOTAL # SPECIMENS 184 312 1,853 474 483 3,306
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Table 5. Relative abundance (captures/too trap nights) of small mammals in three major
vegetation types, NPS Arctic Network (all five units), Alaska, 2000-2003.

Species Forest Scrub Herbaceous
Shrews
Sorex cinereus 0.88 0.65 038
S. hoyi 0.19 0.04 0.06
S. monticolus 0.42 054 0.1
S. tundrensis 0.13 0.15 0.09
S. ugyunak 0.06 0.18 0.04
S. yukonicus -- 0.05 0.0I
Rodents
Clethrionomys rutilus 5.63 131 1.62
Microtus oeconomus 258 1.08 L75
M. miurus 0.06 2.26 0.82
M. pennsylvanicus 0.22 -- 0.13
M. xanthognathus 1.27 0.22 --
Lemmus trimucronatus 0.13 0.04 0.18
Dicrostonyx -- 0.01 0.03
Synaptomys borealis 038 0.08 0.14
Spermophilus parryii -- 0.07 033
Tamiasciurus 0.04 -- --
All Species 11.98 6.68 5.70
Trap Nights 7873 15,136 9775
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Figure 1. General sampling localities in Gates of the Arctic National Park & Preserve: (1)
Lake Tulilik, (2) Lake Isiak, (3) Takahula Lake, (4) Walker Lake, (5) Agiak Lake,
(6) North Fork Koyukuk River, (7) Fortress Mountain, and (8) Nanushuk River.
Locality details are outlined in Field Locations (page 3).
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Figure 2. General sampling localities in Cape Krusenstern National Monument: (1-2)
Red Dog Road, (3) Rabbit Creek, (4) Kakagrak Hills, (5) Situkuyok River, (6)
Igisukruk Mountain, and (7) Tukrok River; Kobuk Valley National Park: (1) Baird
Mountains, Salmon River, (2) headwaters Akillik River, (3) Onion Portage, (4)
Waring Mountains, (5) Kavet Creek, and (6) Kallarichuk River; Noatak National
Preserve: (1) Asik Mountain, (2) Kelly River, (3) Copter Peak, (4) Aniralik Lake, (5)
Desperation Lake, (6) Sidik Lake, and (7) Kaluich Creek. Locality details are out-
lined in Field Locations (page 3).

[ Gz C

Figure 3. General sampling localities in Bering Land Bridge National Preserve: (1) Devil
Mountain Lakes, (2) Kuzitrin Lake, and (3) Serpentine Hot Springs. Locality details
are outlined in Field Locations (page 3).

Cook and MacDonald, 2006, ARCN Mammal Inventory Page 51



Herbaceous

arctic ground squirrel

collared lemming

brown Iemming‘

meadow vole

singing vole & t,ndra shrew

cinereus shrew @

barren‘
round shrew ‘
montane shrew

tiny shrew

Scrub Forest

BOREAL SPECIES

Figure 4. Proportion (%) of small mammal relative abundance
(captures/too trap nights) in three major vegetation
types, Arctic Network, NPS Alaska, 2000-03.
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Figure 5. Range of occurrence of mammal species across 12 of Alaska’s
national park units (Southeast Network excluded). For example,

cinereus shrew and red-backed vole are broadly distributed, occur-
ring in all park units, while long-tailed vole has a relatively narrow

distribution, occurring in only 2 of 12 park units.
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Figure 6. Fluctuation in the relative abundances (captures/too trap nights) of select small
mammals in the NPS Arctic Network, Alaska, from field seasons 2000 through 2003.
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Figure 7. Relative abundance of small mammals sampled on trapline transects in eight major

watersheds in Alaska, July-August 2002.
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APPENDIX 1. SPECIMENS COLLECTED

« 'Table A1a: Bering Land Bridge National Preserve (page 55)

« Table A1b: Cape Krusenstern National Monument (page 72)

« Table A1c: Gates of the Arctic National Park and Preserve (page 86)

« Table A1d: Kobuk Valley National Park (page 157)
« Table Are: Noatak National Preserve (page 173)

Table Ara. Mammal specimens in the University of Alaska Museum (UAM) from

BCP/NPS inventories of the Bering Land Bridge National Preserve, Alaska, field
seasons 2000—2003.

UAM (Scientific Name|AF No.| Other |Accession| LAT. LONG. ([Map Name|Feature| Specific Date
No. Identifiers Locality
56132 | Clethrionomys | 46263 | AF No. = 20014 66d 164d Noatak BELA | Devil Mtn. |26-Jul-or
rutilus 46263 23.283m N| 29.056m W Lakes
56132 | Clethrionomys | 46263 | AF No. = 2001.4 66d 164d Noatak BELA | Devil Mtn. | 26-Jul-o1
rutilus 46263 23.283m N| 29.056m W Lakes
56134 | Clethrionomys | 46270 | AF No. = 20014 66d 164d Noatak | BELA | Devil Mtn. | 26-Jul-or
rutilus 46270 23.283m N| 29.056m W Lakes
56134 | Clethrionomys | 46270 | AF No. = 20014 66d 164d Noatak BELA | Devil Mtn. | 26-Jul-o1
rutilus 46270 23.283m N| 29.056m W Lakes
56135 | Clethrionomys | 46278 | AF No. = 2001.4 66d 164d Noatak BELA | Devil Mtn. | 27-Jul-o1
rutilus 46278 23.283m N| 29.056m W Lakes
56135 | Clethrionomys | 46278 | AF No. = 20014 66d 164d Noatak | BELA | Devil Mtn. | 27-Jul-o1
rutilus 46278 23.283m N| 29.056m W Lakes
56152 | Clethrionomys | 46279 | AF No. = 20014 66d  [164d 27.238m| Noatak BELA | Devil Mtn. | 27-Jul-o1
rutilus 46279 23.232m N W Lakes
56152 | Clethrionomys | 46279 | AF No. = 20014 66d  [164d 27.238m| Noatak BELA | Devil Mtn. | 27-Jul-o1
rutilus 46279 23.232m N W Lakes
55847 | Clethrionomys | 46287 | AFNo.= | 2001.40 65d  [163d16.476m|Bendeleben| BELA | o.5km W of | 29-Jul-or
rutilus 46287 23362m N \\4 Kuzitrin Lake
outlet
55847 | Clethrionomys | 46287 | AFNo.= | 2001.40 65d  [163d 16.476m|Bendeleben| BELA | o5km W of | 29-Jul-or
rutilus 46287 23362m N W Kuzitrin Lake|
outlet
55847 | Clethrionomys | 46287 | AFNo.= | 2001.40 65d  [163d16.476m|Bendeleben| BELA | o.5km W of | 29-Jul-o1
rutilus 46287 23362m N \\4 Kuzitrin Lake
outlet
55848 | Clethrionomys | 46288 | AFNo.= | 200140 65d  [163d16.476m|Bendeleben| BELA | o.5km W of | 29-Jul-or
rutilus 46288 23362m N \\4 Kuzitrin Lake]
outlet
55848 | Clethrionomys | 46288 | AFNo.= | 2001.40 65d  [163d 16.476m|Bendeleben| BELA | o.5km W of | 29-Jul-o1
rutilus 46288 23362m N W Kuzitrin Lake|
outlet
55848 | Clethrionomys | 46288 | AF No.= 2001.40 65d  [163d 16.476m|Bendeleben| BELA | os5km W of | 29-Jul-o1
rutilus 46288 23362m N \\4 Kuzitrin Lake|
outlet
55597 | Clethrionomys | 46339 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46339 sr.152m N W Hot Springs
55597 | Clethrionomys | 46339 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
rutilus 46339 sr.152m N W Hot Springs
55597 | Clethrionomys | 46339 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46339 sr.152m N W Hot Springs
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Table Aia (continued)

UAM (Scientific Name|AF No.| Other |Accession| LAT. LONG. ([Map Name|Feature| Specific Date
No. Identifiers Locality

55599 | Clethrionomys | 46341 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46341 51.152m N W Hot Springs

55599 | Clethrionomys | 46341 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46341 sr.152m N W Hot Springs

55599 | Clethrionomys | 46341 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
rutilus 46341 51.152m N w Hot Springs

55606 | Clethrionomys | 46348 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
rutilus 46348 51.152m N W Hot Springs

55606 | Clethrionomys | 46348 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46348 sr.152m N W Hot Springs

55606 | Clethrionomys | 46348 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46348 51.152m N w Hot Springs

55607 | Clethrionomys | 46349 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
rutilus 46349 51.152m N W Hot Springs

55607 | Clethrionomys | 46349 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46349 sr.152m N W Hot Springs

55607 | Clethrionomys | 46349 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
rutilus 46349 51.152m N w Hot Springs

55637 | Clethrionomys | 46379 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |8-Aug-or
rutilus 46379 51.152m N W Hot Springs

55637 | Clethrionomys | 46379 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |8-Aug-or
rutilus 46379 sr.152m N W Hot Springs

55637 | Clethrionomys | 46379 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine | 8-Aug-or
rutilus 46379 sr.152m N W Hot Springs

55779 | Clethrionomys | 46382 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |8-Aug-o1
rutilus 46382 51.152m N W Hot Springs

55779 | Clethrionomys | 46382 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |8-Aug-or
rutilus 46382 51.152m N W Hot Springs

55779 | Clethrionomys | 46382 | AF No.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |8-Aug-or
rutilus 46382 51.152m N w Hot Springs

55788 | Clethrionomys | 46391 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46391 51.152m N W Hot Springs

55788 | Clethrionomys | 46391 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46301 51.152m N W Hot Springs

55788 | Clethrionomys | 46391 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46301 sr.152m N W Hot Springs

55789 | Clethrionomys | 46392 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46392 51.152m N W Hot Springs

55789 | Clethrionomys | 46392 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46302 s1.152m N W Hot Springs

55789 | Clethrionomys | 46392 | AF No.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46302 sr.152m N W Hot Springs

55790 | Clethrionomys | 46393 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46393 51.152m N N Hot Springs

55790 | Clethrionomys | 46393 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46393 sr.152m N W Hot Springs

55790 | Clethrionomys | 46393 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46393 sr.152m N W Hot Springs

55791 | Clethrionomys | 46394 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46394 51.152m N W Hot Springs

55791 | Clethrionomys | 46394 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46304 sr.152m N W Hot Springs

55791 | Clethrionomys | 46394 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46304 sr.152m N W Hot Springs

55792 | Clethrionomys | 46395 | AFNo. = | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46395 51.152m N N Hot Springs

55792 | Clethrionomys | 46395 | AF No. = | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46395 sr.152m N W Hot Springs

55792 | Clethrionomys | 46395 | AFNo. = | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46395 sr.152m N W Hot Springs

55798 | Clethrionomys | 46401 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46401 51.152m N W Hot Springs

55798 | Clethrionomys | 46401 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46401 51.152m N W Hot Springs
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Table Aia (continued)

UAM (Scientific Name|AF No.| Other |Accession| LAT. LONG. ([Map Name|Feature| Specific Date
No. Identifiers Locality

55798 | Clethrionomys | 46401 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46401 51.152m N W Hot Springs

55805 | Clethrionomys | 46408 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46408 sr.152m N W Hot Springs

55805 | Clethrionomys | 46408 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-o1
rutilus 46408 51.152m N w Hot Springs

55805 | Clethrionomys | 46408 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |9-Aug-or
rutilus 46408 51.152m N W Hot Springs

55825 | Clethrionomys | 46428 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46428 sr.152m N W Hot Springs

55825 | Clethrionomys | 46428 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46428 51.152m N w Hot Springs

55825 | Clethrionomys | 46428 | AF No.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46428 51.152m N W Hot Springs

55827 | Clethrionomys | 46430 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46430 sr.152m N W Hot Springs

55827 | Clethrionomys | 46430 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46430 sr.152m N W Hot Springs

55827 | Clethrionomys | 46430 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46430 51.152m N W Hot Springs

55828 | Clethrionomys | 46431 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine [10-Aug-or
rutilus 46431 sr.152m N W Hot Springs

55828 | Clethrionomys | 46431 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46431 sr.152m N W Hot Springs

55828 | Clethrionomys | 46431 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |10-Aug-or
rutilus 46431 51.152m N W Hot Springs

55830 | Clethrionomys | 46433 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46433 s1.152m N W Hot Springs

55830 | Clethrionomys | 46433 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46433 sr.152m N W Hot Springs

55830 | Clethrionomys | 46433 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46433 51.152m N W Hot Springs

55831 | Clethrionomys | 46434 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46434 51.152m N W Hot Springs

55831 | Clethrionomys | 46434 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46434 51.152m N w Hot Springs

55831 | Clethrionomys | 46434 | AF No.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46434 51.152m N W Hot Springs

55834 | Clethrionomys | 46437 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-or
rutilus 46437 s1.152m N W Hot Springs

55834 | Clethrionomys | 46437 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46437 51.152m N w Hot Springs

55834 | Clethrionomys | 46437 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46437 51.152m N N Hot Springs

55835 | Clethrionomys | 46438 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46438 51.152m N W Hot Springs

55835 | Clethrionomys | 46438 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46438 51.152m N w Hot Springs

55835 | Clethrionomys | 46438 | AF No.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46438 51.152m N W Hot Springs

55836 | Clethrionomys | 46439 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-or
rutilus 46439 sr.152m N W Hot Springs

55836 | Clethrionomys | 46439 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46439 sr.152m N W Hot Springs

55836 | Clethrionomys | 46439 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46439 51.152m N N Hot Springs

55837 | Clethrionomys | 46440 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-or
rutilus 46440 sr.152m N W Hot Springs

55837 | Clethrionomys | 46440 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
rutilus 46440 51.152m N w Hot Springs

55837 | Clethrionomys | 46440 | AF No.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46440 51.152m N W Hot Springs

55838 | Clethrionomys | 46441 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-or
rutilus 46441 51.152m N W Hot Springs
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Table Aia (continued)

UAM (Scientific Name|AF No.| Other |Accession| LAT. LONG. ([Map Name|Feature| Specific Date
No. Identifiers Locality
55838 | Clethrionomys | 46441 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46441 51.152m N W Hot Springs
55838 | Clethrionomys | 46441 | AFNo.= | 200140 65d  [164d 41.;756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46441 sr.152m N W Hot Springs
55842 | Clethrionomys | 46445 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-or
rutilus 46445 51.152m N w Hot Springs
55842 | Clethrionomys | 46445 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46445 51.152m N W Hot Springs
55842 | Clethrionomys | 46445 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
rutilus 46445 sr.152m N W Hot Springs
56149 | Dicrostonyx | 46264 | AF No. = 20014 66d  |164d 27.238m| Noatak BELA | Devil Mtn. | 26-Jul-or
groenlandicus 46264 23.232m N W Lakes
55601 | Dicrostonyx | 46343 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
groenlandicus 46343 51.152m N W Hot Springs
55601 | Dicrostonyx | 46343 | AF No.= 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
groenlandicus 46343 5L152m N N Hot Springs
55601 | Dicrostonyx | 46343 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
groenlandicus 46343 sr.152m N W Hot Springs
55841 | Dicrostonyx | 46444 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |1r-Aug-o1
groenlandicus 46444 51.152m N W Hot Springs
55841 | Dicrostonyx | 46444 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |11-Aug-o1
groenlandicus 46444 51.152m N W Hot Springs
55841 | Dicrostonyx | 46444 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |1-Aug-o1
groenlandicus 46444 sr.152m N W Hot Springs
55562 Lemmus 46286 | AF No. = 2001.40 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 28-Jul-o1
trimucronatus 46286 23.363m N W
55562 Lemmus 46286 | AFNo.= | 200140 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 28-Jul-o1
trimucronatus 46286 23363m N W
55562 Lemmus 46286 | AFNo.= | 200140 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 28-Jul-or
trimucronatus 46286 23363m N W
55846 Lemmus 46298 | AF No. = 2001.40 65d 163d 1734m |Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
trimucronatus 46208 23.821m N W
55846 Lemmus 46298 | AFNo.= | 200140 65d 163d 1734m |Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
trimucronatus 46298 23.821m N W
55846 Lemmus 46298 | AFNo.= | 2001.40 65d 163d 1734m [Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
trimucronatus 46208 23.821m N W
55845 Lemmus 46300 | AF No. = 2001.40 65d 163d 1734m |Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
trimucronatus 46300 23.821m N W
55845 Lemmus 46300 | AFNo.= | 200140 65d 163d 1734m |Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
trimucronatus 46300 23.821m N W
55845 Lemmus 46300 | AFNo.= | 2001.40 65d 163d 1734m |[Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
trimucronatus 46300 23.821m N W
55553 Lepus 46297 | AF No. = 2001.40 |65d 23m N|163d 14m W |Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
americanus 46207
55553 Lepus 46297 | AFNo.= | 200140 [65d23m N|163d14m W |Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
americanus 46297
55553 Lepus 46297 | AFNo.= | 200140 |65d23m N|163d14m W |Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
americanus 46207
56120 |Microtus miurus| 46207 | AF No. = 2001.4 66d  [164d 28.273m| Noatak BELA | unnamed |26-Jul-or
46207 22.97m N W pond at Devil
Mtn. Lakes
56150 |Microtus miurus| 46265 | AF No. = 20014 66d  |164d 27.238m| Noatak BELA | Devil Mtn. | 26-Jul-o1
46265 23.232m N W Lakes
56151 |Microtus miurus| 46268 | AF No. = 2001.4 66d  [164d 27.238m| Noatak BELA | Devil Mtn. | 26-Jul-or
46268 23.232m N NN Lakes
56153 |Microtus miurus| 46280 | AF No. = 20014 66d  |164d 27.238m| Noatak | BELA | Devil Mtn. | 27-Jul-o1
46280 23.232m N W Lakes
56154 |Microtus miurus| 46281 | AF No.= 20014 66d  [164d 27.238m| Noatak BELA | Devil Mtn. | 27-Jul-o1
46281 23.232m N w Lakes
56155 |Microtus miurus| 46282 | AF No. = 2001.4 66d  [164d 27.238m| Noatak BELA | Devil Mtn. | 27-Jul-o1
416282 23.232m N W Lakes
56156 |Microtus miurus| 46283 | AF No. = 20014 66d  |164d 27.238m| Noatak | BELA | Devil Mtn. | 27-Jul-o1
46283 23.232m N W Lakes
55561 Microtus 46285 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 28-Jul-o1
oeconomus 46285 23.363m N W
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55561 Microtus 46285 | AF No.= 2001.40 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 28-Jul-o1
oeconomus 46285 23.363m N W
55561 Microtus 46285 | AFNo.= | 200140 65d  |163d15.868m|Bendeleben| BELA |Kuzitrin Lake| 28-Jul-o1
0economius 46285 23.363m N W
55843 Microtus 46289 | AFNo.= | 200140 65d 163d 16314m |Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
0economus 46289 23.329m N W
55843 Microtus 46289 | AF No. = 2001.40 65d 163d 16.314m |Bendeleben| BELA [Kuzitrin Lake| 29-Jul-or
oeconomus 46289 23.320m N W
55843 Microtus 46289 | AFNo.= | 200140 65d 163d 16 314m | Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
0economus 46289 23329m N W
55844 Microtus 46290 | AFNo.= | 200140 65d 163d 16314m |Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
0economus 46290 23.329m N W
55844 Microtus 46290 | AFNo.= | 2001.40 65d 163d 16314m | Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
oeconomus 46290 23.320m N W
55844 Microtus 46290 | AFNo.= | 200140 65d 163d 16314m | Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
0economus 46290 23.329m N W
55563 Microtus 46291 | AFNo.= | 200140 65d  [163d15.868m|Bendeleben| BELA [Kuzitrin Lake| 29-Jul-or
oeconomus 46201 23.363m N W
55563 Microtus 46291 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 29-Jul-o1
oeconomus 46291 23.363m N W
55563 Microtus 46291 | AF No. = 2001.40 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
0economus 46201 23.363m N N
55564 Microtus 46292 | AFNo.= | 2001.40 65d  [163d15.868m|Bendeleben| BELA [Kuzitrin Lake| 29-Jul-or
oeconomus 46202 23363m N W
55564 Microtus 46292 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 29-Jul-o1
oeconomus 46292 23.363m N W
55564 Microtus 46292 | AFNo.= | 200140 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 29-Jul-o1
0economus 46202 23363m N W
55566 Microtus 46296 | AFNo.= | 2001.40 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
oeconomus 46206 23363m N W
55566 Microtus 46296 | AF No. = 2001.40 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
oeconomus 46296 23.363m N W
55566 Microtus 46296 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
0economus 46296 23363m N W
55567 Microtus 46307 | AFNo.= | 200140 65d  [163d15.868m|Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
oeconomus 46307 23363m N W
55567 Microtus 46307 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
oeconomus 46307 23.363m N W
55567 Microtus 46307 | AFNo.= | 200140 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
0economus 46307 23363m N W
55568 Microtus 46308 | AFNo.= | 200140 65d  [163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 30-Jul-o1
oeconomus 46308 23363m N W
55568 Microtus 46308 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
oeconomus 46308 23.363m N W
55568 Microtus 46308 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA |Kuzitrin Lake| 30-Jul-o1
0economus 46308 23363m N W
55569 Microtus 46309 | AFNo.= | 200140 65d  [163d15.868m|Bendeleben| BELA [Kuzitrin Lake| 31-Jul-o1
oeconomus 46309 23.363m N W
55569 Microtus 46309 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 31-Jul-o1
oeconomus 46309 23.363m N W
55569 Microtus 46309 | AFNo.= | 200140 65d  |163d 15.868m|Bendeleben| BELA [Kuzitrin Lake| 31-Jul-o1
oeconomus 46309 23363m N W
55849 Microtus 46310 | AFNo.= | 2001.40 65d  [163d16.476m|Bendeleben| BELA | oskm W of | 31-Jul-o1
oeconomus 46310 23.362m N A4 Kuzitrin Lake]
outlet
55849 Microtus 46310 | AFNo.= | 200140 65d  [163d16.476m|Bendeleben| BELA | oskm W of | 31-Jul-o1
oeconomus 46310 23362m N W Kuzitrin Lake
outlet
55849 Microtus 46310 | AF No. = 2001.40 65d  [163d 16.476m|Bendeleben| BELA | oskm W of | 31-Jul-o1
oeconomus 46310 23362m N W Kuzitrin Lake|
outlet
55579 Microtus 46321 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine | 5-Aug-or
0economus 46321 51.152m N W Hot Springs
55579 Microtus 46321 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |5-Aug-or
oeconomus 46321 sr.152m N W Hot Springs
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55579 Microtus 46321 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine | 5-Aug-or
oeconomus 46321 51.152m N W Hot Springs

55598 Microtus 46340 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
oeconomus 46340 sr.152m N W Hot Springs

55598 Microtus 46340 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
0economus 46340 51.152m N W Hot Springs

55598 Microtus 46340 | AFNo.= | 2001.40 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
oeconomus 46340 51.152m N W Hot Springs

55600 Microtus 46342 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
oeconomus 46342 sr.152m N W Hot Springs

55600 Microtus 46342 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
0economus 46342 51.152m N W Hot Springs

55600 Microtus 46342 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
o0economus 46342 sr.152m N W Hot Springs

55602 Microtus 46344 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
oeconomus 46344 sr.152m N W Hot Springs

55602 Microtus 46344 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-o1
0economus 46344 51.152m N W Hot Springs

55602 Microtus 46344 | AFNo.= | 200140 65d  |164d 41.756m|Bendeleben| BELA | Serpentine |6-Aug-or
oeconomus 46344 51.152m N W Hot Springs

55624 Microtus 46366 | AFNo.= | 200140 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |7-Aug-or
oeconomus 416366 sr.152m N W Hot Springs

55624 Microtus 46366 | AFNo.= | 2001.40 65d  [164d 41.756m|Bendeleben| BELA | Serpentine |7-Aug-or
0economus 46366 51.15