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nests of other arboreal mammals. Occasionally other mammals (e.g. Weste rn Gray 
Squirrels, Sciurus griseus) inhabit a single nest at the same time or sequentially. 
Status and Conservation. Classified as Near Threate ned o n The JUCN Red List. Rela tive
ly low reproductive pote ntial of Red Tree Voles and limited dispe rsal capabilities make 
them vulnerable to loss and fragme ntatio n of prefe rred old growth foresLs by clearcut 
logging. Early sera! stages o r young forests can be dispersal barrie rs. Because Red Tree 
Voles have a re latively narrow e nvironme ntal niche tied to large trees in old growth 
forests, industrial scale de foresta tion in Oregon and northe rn California (USA) is hy
pothesized as pote ntially problematic for their lo ng-term persistence. 
Bibliography. Bellinger eta/. 12005), Corn & Bury 119881, Hafner eta/. (1998). Hall l1981), Hayes (1 996), John

son & George (1991), Linzey & NatureServe (Scheuering & Hammerson)(20081. Manning & Maguire (1999), 

Meiselman & Doyle 119961, Musser & Carleton 120051. Thomas 119931. Verts & Carraway 11988). 

26. Sonoma Tree Vole Arborimus pomo 
French: Phenacomys de Sonoma I German: Sonoma-BaumwUhlmaus I Spanish: Topillo arboreo de Sonoma 

Other common names: California Red Tree Mouse, California Red Tree Vole. Porno Tree Vole 

Taxonomy. Arborimus jJonw M. L. J ohnson 
& George, 1991, 'j enner Ridge, 0-8 km 
(0.5 mi) north of Je nner, Sonoma County, 
California." 
T h is species is mo notypic. 
Distribution. Coastal fo rests of N Califot~ 

nia from the Klamath Mts o f Del Non e 
County S to Sonoma County. T he N bot~ 

der of this species and the S boundary 
of the Red Tree Vole (A. Longicaudus) arc 
poorly de fined and this region near Hum

boldt Coun ty, Califo rnia, warrants furthe r study. 
Descriptive notes. Head- body 95-98 mm (males) and 101-103 mm (females}, tail 64-
68mm (males) and 66--73 mm (females), ear 10-12 mm, hindfoot 19- 20 mm; weight 
2()...45 g. Females are usually larger than males. The Sonoma Tree Vole is a small vole 
that differs from other voles (except for the Red Tree Vole, A. Longicaudtts) by its reddish 
brown back and light gray belly, sometimes tinged reddish ora nge. Tail is hairy and rela
tively long (more than 50% of head-body le ngth). Lower molars d istinguish it h·om other 
sympauic vole species. O n labial side, reen trant angles oflower molars extend two-thirds 
the way to lingual side, while reentrant angles on lingual side extend only one-third the 
way to labial side . Skull has distinct longitudinal depression between orbits, bordered by 
pronounced ridge, highly recurved incisors, and relatively "~de incisive foramina. Molars 
are unrooted in juveniles and become rooted in adults. The Sonoma Tree Vole diffe rs 
from the Red Tree Vole by being smallet~ "~th nasals not extending posterio rly beyond 
maxillaties, and diffe rences in karyotype: 2n = 40 or 42 vs. 48 or 54 in the Red Tree Vole . 
Habitat. Wet conife r forests of Douglas fir (Pseudotsuga menziesiz), grand fir (Abies granclis), 
Sitka spruce (Picea sitchensi.s), western hemlock ( 7suga h.eterophylla), a ll Pinaceae, and coast
al redwood (Sequoia sempervirens, Cupressaceae). Sonoma Tree Voles prefer old growth f01~ 
est, where densities are highest, but they can also be found in older second growth forests. 
Food and Feeding. Sonoma Tree Voles, like the Red Tree Vole, p rimarily eat needles 
ofDouglas fir and also consume needles and occasio nally inner bark of twigs of o ther 
conifer trees. T hey obtain water from dew and fog that accumulates o n vegetation. 
Breeding. Sonoma Tree Voles breed year-round, bu t most litters arc born in Fc bru
at)~September. Females can breed within 24 hours of giving birth . Gestation va ries 
from 27 to 48 clays, possibly d ue to delayed implan tation , and averages 31 days. Litters 
usually have two young ( l -5). Young are weaned at 25-48 days o ld. 
Activity patterns. Sonoma Tree Voles are nocturnal and arboreal, but acti,~ty is not well 
documented because they are secre tive and hard to catch and study. 
Movements, Home range and Social organization. Sonoma Tree Voles are tho ugh t to 
have limited dispersal abilities and early sera! stage fo rests and clearcu ts like ly present 
significant barriers to the ir move me n t. 
Status and Conservation. Classified as Near Threatened on The IUCN Red List. Like 
their sister species, the Red Tree Vole, combinatio n of low reproductive po tential, 
strong ties to old-growth forests, and limited d ispe rsal capabilities make the Sonoma 
Tree Vole vulnerable to d isturbances such as industrial scale deforestatio n. 
Bibliography. Adam & Hayes (19981. Bellinger eta/. 120051. Benson & Borell l1931). Bradley, Ammerman eta/. 120141. 

Brylski, J.H. 119901. Corn & Bury 119881. Hamilton (1962), Johnson & George (19911, Musser & Carleton 12005). 

Tribe LEMMINI 

Genus SYNAPTOMYS 
Baird, 1858 

27. Northern Bog Lemming Synaptomys borealis 
French: Lemming boreal/ German: NOrdlicher Moorlemming I Spanish: Lemming de pantano septentrional 

Other common names: Okanagan Bog Lemming 

Taxonomy. Arvicola borealisj. Richardson, 1828, "Great Bear Lake," District o f Macken
zie, Canada. 
Nine subspecies are recognized . 
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Subspecies and Distribution. 
S. b. borealis J. Richardson, 1828 - North
west Te rritories, extre me SW Nunavttt, NE 
British Columbia, N & C Alberta, W Sas
katchewan, and N Manitoba, Canada. 
S. b. arlemisiae R. M. Anderson, 1932 - ex
treme SC British Columbia, Canada. 
S. b. ciwpmanij. A. Alle n, 1903- SE British 
Columbia and SW Alberta., Canada, and 
NE Washington, N Idaho, and NW Mon
tana, USA. 

S. b. dalli Me rriam, 1896 - C, SC, & SW Alaska, USA, and Yukon and N & C British 
Columbia, Canada. 
S. b. innu.ilus True, 1894- N Q uebec, Canada. 
S. b. m.edioximus Bangs, 1900- NE Q uebec and Labrador, Canada. 
S. b. smithi R. M. Anderson & Rand, 1943 - N & EC Saskatchewan , most of Manitoba, 
and N Ontario, Canada, and NE North Dako ta and NW Minnesota, USA. 
S. b. sfJhagnicola Preble, 1899 - SE Quebec and New Brunswick, Canada, and Maine 
and New Hampshire, USA. 
S. b. tm ei Merriam, 1896 - SE Alaska, coastal British Columbia, and NW Washington. 
Descriptive notes. Head-body 93-11 3 mm, tail 17- 27 mm; weight 27- 35 g. Northern 
Bog Lemmings vary substan tially in morphology acmss their distt;bution. T hey are 
small- to medium-sized, a nd tail is bicolo red and short. Do rsum is grizzled gray to 
brown , with some black hair interspersed , and vente r is plum beous. Feet are gray to 
near black. The re a re a few hairs at bases of ears that a re distinctly brighter tha n rest 
of pe lage. Females have four pairs of nipples. Lower molars do not have closed trian
gles on labial sides and almost no outer reentrant angles. Lower incisors are relatively 
slender and sharply pointed. Posterior edge of palate has a noticeable spinous process. 
Habitat. Wet habitats ''~th sedges and grasses in t·ipat;an zones, meadows and bogs in 
pine, spruce-fit~ o r spruce-cedar forests. Northe rn Bog Le mmings also can be found 
in wet tundra and successio nal grasslands after forest fires. In contrast, subspecies ar
lemisiae lives in arid sagebrush habitat of the O kanagan Valley of south-central British 
Columbia. 
Food and Feeding. Northe rn Bog Lemmings eat grasses, sedges, and o ther vegetation. 
Breeding. Northe rn Bog Lemmings breed in May- August. Gestatio n is probably about 
c.3 weeks. Li tte rs have 2- 8 you ng; a female can produce multiple litte rs each year, and 
young females usually have 1-2litters in their first year. 
Activity patterns. Northern Bog Lemmings are reported nocturnal and diurnal 
throughout the year. Northe rn Bog Lemmings use surface runways but are also fosso
rial, li\~ng in burrow systems up to 30 em deep and sometimes in small colo nies. 
Movements, Home range and Social organization. Home ranges vary with habitat but 
a re likely less than 0-5 ha. Young are bo rn in concealed nests above- or unde rground. 
Status and Conservation. Classified as Least Concern on The IUCN Red List. 
Bibliography. Clough & Albright (19871. Hafner eta/. 119981. Hall (1981), Linzey & NatureServe (Reichel & Ham

mersonll2008), MacDonald & Cook (2009). Musser & Carleton 12005), W ilson & Ruff 11999). 

28. Southern Bog Lemming Synaptomys cooperi 
French: Lemming de Cooper I Gennan: SOdlicher Moorlemm1ng I Spanish: Lemm1ng de pantano meridional 

Other common names: Kansas Bog Lemmmg, Southern Lemming Mouse 

Taxonomy. SynafJlomys cooperi Baird, 1858, 
type locali ty not given . Fixed by B. P. Bole, 
Jr. and P. N. Moulthrop in 1942 as.Jackson, 
Carroll Cou nty, New Hampshire, USA. 
Subspecies paludis and reliclus are known 
o nly from their type localities. Seven sub
species recogn ized. 
Subspecies and Distribution. 
S. c. cooperi Baird, .1 858 - SE Manito ba, S 
O ntario, S Quebec, New Brunswick, and 
Nova Scotia, Canada, and N & C Minne

sota, most of Wisconsin, Michigan, Ind iana, O hio, New York, most of Pennsylvania, 
extre me NW New J ersey, Vermont, New Hampshire, Maine, W Massachusetts, and NW 
Connecticut, USA. 
S. c. gossii Coues, 1877- extreme SE South Dakota, S Minnesota, SW Wisconsin , Ne
braska, Kansas, Iowa, Missouri, Illinois, extreme W & S Ind iana, NE Arkansas, W Ken
tucky, and NW Tennessee, USA. 
S. c. helal.etes Merriam , 1896- SE Virginia and NE North Carolina, USA. 
S. c. henlucki Barbour, 1956- CN Kentucky, USA. 
S. c. jJalttdis Hibbard & Rinker, 1942 - Meade County State Park in SW Kansas, USA. 
S. c. ndictus J. K. J ones, 1958 - Rock Creek State Fish Hatchery in Dundy County, SW 
Nebraska, USA. 
S. c. stonei Rhoads, 1893 - E Massachusetts, most of Con necticut, Rhode Island, ex
treme SE Pen nsylvania, most of New Jersey, E Kentucky, West Virginia, Maryland, Dela
ware, N & W Virginia, E Tennessee, W North Carolina, and extreme NE Georgia, USA. 
Descriptive notes. Head- body 105-131mm, tail 13-24 m m, ear 8-14 mm, hindfoot 
16--24 mm; weight 21·4-50 g. The Southe rn Bog Lemming has substantial morpho
logical variation across its distribu tion. It is re latively small and has small eyes, short 
ears, a nd short tail. Dorsum varies from cinnamon or brigh t chestnut to brown and is 
heavily interspersed witl1 black hair. Venter is lightet~ ranging from silver to gray. J uve-

...-; 
O'l 
G'\1 



arcmr
Oval

arcmr
Line



HANDBOOK OF ______________ __ 

THE MAMMALS 
OF THE WORLD. 
7. 
Rodents II 

Chief Editors 

Don E. Wilson 
Thomas E. Lacher; jr 
Russell A. Mittermeier 

Associate Editors 

Albert Martinez-Vilalta 
David Leslie, Jr 
David A. Christie 
Andrew Elliott 

Artwork Editor and Color Plates lliustrator 
ToniLwbet 

Photographic Editors 

]osep del Hoyo 
jose Luis Copete 

Distributions and Bibliography Editor 
Marc Olive 

Authors 

Ken Aplin 
Lisa Bradley 
Robert Bradley 
Bill Breed 
Jorge Brito 
Connor Burgin 
Elisandra Chiquita 
Joseph Cook 
Tamas Cserkisz 
Erika Cuellar Soto 
Christiane Denys 
Pierre-Henri Fabre 
Thomas Giarla 
Steven Goodman 

" Lynx •.: 

Rudolf Haslauer 
Mary Ellen Holden 
Rosalind Kennerley 
C. William Kilpatrick 
Boris Krystufek 
Thomas Lacher, Jr 
Livia Le6n-Paniagua 
Shelby McCay 
james Menzies 
johan Michaux 

· Ara Monadjem 
Grace Musser 
Phi/Myers 
Ryan Norris 

Nicte Ordonez Garza 
Ulyses Pardiiias 
jim Patton 
Alexandre Percequillo 
Joyce Prado 
Nicolette Roach 
Dennisse Ruelas 
jorge Salazar-Bravo 
Georf!3 Shenbrot 
Peter Taylor 
Samuel Turvey 
john Whitaker; jr 
john Woinarski 
Richard Young 




