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curved needle. After perfusion with penicillin G, the second incision was closed. The base
of the plug was slipped into the first incision and sutured to the lumbodorsal fascia with
5-0 Mersilene (Ethicon). After perfusion around the plug with penicillin G, the skin was
sutured around the narrow neck of the plug and the incision was dusted with antibiotic
powder.

The bat could be lifted by the plug with no apparent discomfort and no distortion of the
skin or damage to the electrodes. Scratching or chewing did not dislodge the plug, although
the skin sutures were occasionally scratched loose. With daily cleansing of the skin around
the plug and application of antibiotic ointment, the plug remained in place for 3 weeks
without infection or necrosis of the surrounding tissue.

A shielded cable with a male plug (Fig. 1,E) was used to connect the bat to the
recording equipment. If the bat moved beyond the length of the cable, the male plug
pulled free and prevented damage to the electrodes or injury to the bat. With some
modification, this type of implantable plug with female connectors could support a trans-
mitting device that could be plugged on and off at any time allowing chronic implant of
electrodes without permanent attachment of a cumbersome transmitting device.—]. ScorT
AvTtENBACH, Department of Zoology, Colorado State University, Ft. Collins, Colorado 80521.
Accepted 1 March 1972.

ECOLOGICAL DISTRIBUTION OF SAGEBRUSH VOLES, LAGURUS
CURTATUS, IN SOUTH-CENTRAL WASHINGTON

The sagebrush vole (Lagurus curtatus pauperrimus) is a small rodent that occurs in the
most xeric habitats occupied by members of the subfamily Microtinae in Washington State.
The species presents an interesting problem regarding its ecological distribution in Wash-
ington because the holotype was collected in Walla Walla County in 1860 (Cooper, 1868),
but no specimens have been reported there or in bordering counties since that time. James
and Booth (1954) reported information on the distribution of Lagurus but they did not
record specimens for Columbia, Franklin, or Benton counties, which border Walla Walla
County. They speculated that Lagurus might occur in Benton County, but trapping was
not conducted because the prime habitat was located within the U. S. Atomic Energy Com-
mission’s Hanford Reservation.

Intensive small mammal trapping conducted on the Hanford Reservation since 1966 has
confirmed the presence of Lagurus curtatus in Benton County, Washington. Locations on
the Reservation that have been sampled for small mammals and the distribution of captures
are shown in Fig. 1. Table 1 summarizes the elevational distribution of the sagebrush vole
along with a brief description of the habitats. The numbers of captures in Fig. 1 and
Table 1 should be interpreted only as indices to relative abundance since the trapping
effort was not uniform for all sites. The summary includes trapping information from
Kritzman (1970).

More Lagurus were trapped on the Hanford Reservation between 1000 and 2000 feet,
and above 3000 feet than at any other elevations. The greatest numbers were taken at
3500 feet, which is the summit of Rattlesnake Mountain. Only four voles were taken at
elevations below 1000 feet: three were captured at 800 feet in pitfall traps set for ground-
dwelling beetles and one was trapped at 640 feet (the only vole captured during three
years and 28,000 trap-nights of effort at that elevation). These data support the observa-
tions of Johnson et al. (1948) that the sagebrush vole occurs mainly between 1000 and
2800 feet in Washington.

The dominant vegetation above 1000 feet is Artemisia-Agropyron association (Dauben-
mire, 1970). The physiognomy of this association is generally similar throughout the
elevational gradient, but the plants are shorter and more widely spaced on the stony soils
of exposed ridges and at the highest elevation. Sagebrush is absent where fires have
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Fic. 1.—Small-mammal trapping sites (open circles) on the U.S. Atomic Energy Com-
mission’s Hanford Reservation, Benton County, Washington. Numbers in circles indicate
the number of Lagurus curtatus trapped at that site. The town of Richland is shown as a
geographic reference point. Contour intervals are 500 feet.
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TaBLe 1.—Elevational distribution of Lagurus curtatus trapped in Benton County, Wash-
ington, 1966-1971.

Vegetation type and X . .
elevation (feet) Number trapped Soil types and climatic conditions

Artemisia-Agropyron

=3000 64 Silt-loams; climate cooler and more moist
2000-2999 9 with increasing elevation.
1000-1999 19
Artemisia-Poa
<1000 4 Sandy or sandy-loams; mean annual

temperature 53.1°; precipitation averaged
6.25 inches for 58 years of records.

Total captures 96

occurred in past years. Two examples of sites where Lagurus were taken are shown in
Fig. 2. The soils are silt-loams, usually with a meter or more of soil over basalt (Hajek,
1966). At intermediate and higher elevations Lagurus curtatus coexists with Peromyscus
maniculatus, Perognathus parvus, and Spermophilus townsendi.

In eastern Washington, Rickard (1960) captured Lagurus in the Artemisia-Agropyron
association but not in the Agropyron spicatum-Poa secunda association. He suggested that
the distribution of Lagurus might be restricted to the occurrence of Artemisia tridentata.
On the Hanford Reservation, Lagurus was trapped occasionally on old burn sites dominated
by Agropyron spicatum.

Below 1000 feet, where the soils are sandy-loams (Hajek, op. cit.), the Artemisia-Poa
association is the most common vegetation type. Average temperatures at this elevation
are more extreme than on the higher slopes (Rickard, 1971), and precipitation can be half
that of higher elevations. The average annual precipitation measured at 720 feet is 15.5
centimeters. Cheatgrass, Bromus tectorum, and other introduced annual weeds replace Poa
on many sites and provide food for Perognathus parvus, which is the most abundant
mammal,

Hall (1928) reported that most known specimens of Lagurus had been taken in scattered
sagebrush having a uniform height of about 2% feet where the lower branches are near
the ground. No Lagurus had been taken in areas where the sagebrush had a markedly
different growth form. Hall mentioned Lagurus curtatus pauperrimus as the only exception
to this observation and cited Bailey (1900) and Cooper (1868), who reported its habitat
as high prairie or shortgrass plains. Hall considered sagebrush an important food item for
Lagurus, which would partly explain its affinity for stands of Artemisia where the leaves,
twigs, and bark would be closer to the surface of the ground. Moore (1943) collected
Lagurus curtatus pauperrimus in eastern Oregon where Artemisia tridentata and A. nova
formed the predominant cover.

Although the greatest trapping effort on the Hanford Reservation between 1966-1971
was sustained in the Artemisia-Poa association, only four Lagurus were taken. I suggest
that the distribution of Lagurus curtatus is related to the occurrence of Artemisia tridentata
when the sagebrush grows in association with large bunchgrasses such as Agropyron

>

F1c. 2.—Photographs of two trapping sites at different elevations where Lagurus curtatus
were captured. The reference staff is marked in decimeters. Note that these sites have
Artemisia tridentata and Agropyron spicatum.
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spicatum; the latter being an indicator of more mesic conditions than occur at lower eleva-
tions where Poa secunda is the dominant perennial grass. Moore (1943) listed Poa secunda,
Collinsia parviflora, Sitanion hystrix, and other grasses and forbs as important food items.
He found little evidence indicating that sagebrush was fed upon.

The occurrence of Lagurus curtatus in Benton County, Washington, does not explain the
enigma of why sagebrush voles have not been captured in the area surrounding the type
locality in adjacent Walla Walla County. Perhaps Lagurus will be trapped in the higher
elevations of the Rattlesnake and Horse Heaven hills where they extend into Walla Walla
County. However, the Columbia River, which has been an effective barrier to the free
movements of other small mammals (Dalquest, 1948 ), breaks the continuity of these ridges
at Wallula Gap. Modern agricultural practices have greatly reduced the Lagurus habitat
in Walla Walla County since 1860 and few relict populations may persist.

These data were gathered while conducting research for the U.S. Atomic Energy Com-
mission under Contract AT(45-1)-1830. I wish to acknowledge the contributions of my
field colleagues, particularly J. D. Hedlund, who helped conduct the trapping. W. H.
Rickard provided data on Lagurus taken in beetle pitfall traps and critically reviewed the
manuscript.

LiteraTURE CITED

BanEey, V. 1900. A revision of the American voles of the genus Microtus. N. Amer.
Fauna, 17:1-88.
CooPER, J. G. 1868. Plain mouse (Arvicola pauperrima). Nov. sp. Amer, Nat., 2:535-
536.
DarQuest, W. W. 1948. Mammals of Washington. Univ. Kansas Publ., Mus. Nat. Hist.,
2:1-444,
DausenMirg, R.  1970. Steppe vegetation of Washington. Washington Agric. Exp. Sta.,
Tech. Bull., 62:1-131.
Hajek, B. F. 1966. Soil survey of Hanford Project in Benton County, Washington,
U.S.A.E.C. Research and Development Rept. BNWL-243, 18 pp.
Hawrr, E. R. 1928. Notes on the life history of the sagebrush meadow mouse (Lagurus).
J. Mamm., 9:201-204.
James, W. B, anp E. S. Boors. 1954. Biology and life history of the sagebrush vole.
Sci. Publ. Dept. Biol,, Walla Walla College, 4:1-21.
Jounson, M. L., C. W. CLANTON, AND J. GIrRArD. 1948, The sagebrush vole in Wash-
ington State. Murrelet, 29:44-47,
Krirzman, E. B.  1970. Niche fit and overlap of Peromyscus maniculatus and Perognathus
parvus in eastern Washington. Unpublished M.S. thesis, Univ. Washington,
Seattle, 86 pp.
Moorg, A. W. 1943. Notes on the sage mouse in eastern Oregon. J. Mamm., 24:188-191.
Rickarp, W. H. 1960. The distribution of small mammals in relation to the climax vege-
tation mosaic in eastern Washington and northern Idaho. Ecology, 41:99-106.
1971. Observations on the distribution of Eleodes hispilabris (Say) (Coleoptera:
Tenebrionidae ) in relation to elevation and temperature in the Rattlesnake Hills.
Amer. Midland Nat., 85:521-526.

TroMAs P. O’FarreLL, Terrestrial Ecology Section, Battelle Memorial Institute, Pacific
Northwest Laboratories, Richland, Washington 99352. Accepted 7 January 1972.

This content downloaded from 128.193.8.24 on Wed, 28 Aug 2013 16:58:33 PM
All use subject to JSTOR Terms and Conditions


http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 632
	p. 633
	p. 634
	p. 635
	p. 636

	Issue Table of Contents
	Journal of Mammalogy, Vol. 53, No. 3 (Aug., 1972), pp. 417-656
	Front Matter
	Taxonomic Status of the Pocket Gophers, Thomomys idahoensis and Thomomys pygmaeus (Rodentia, Geomyidae) [pp.  417 - 428]
	Morphologic Properties of Bat Wings [pp.  429 - 444]
	The Annual Cycle of Small Mammal Populations on a Zambian Floodplain [pp.  445 - 460]
	The Effect of Shrews on the Space Utilization of Voles [pp.  461 - 478]
	The Species of Gibbons in Thailand [pp.  479 - 486]
	Local Distribution of Microtus montanus and M. pennsylvanicus in Southwestern Montana [pp.  487 - 499]
	The Role of Canine Morphology in the Evolutionary Divergence of Pigs and Peccaries [pp.  500 - 512]
	Reproductive Parameters in Rattus rattus and Rattus exulans of Hawaii, 1968 to 1970 [pp.  513 - 528]
	Water Economy and Energy Metabolism of the Sandy Inland Mouse, Leggadina hermannsburgensis [pp.  529 - 539]
	Individual and Sex Differences in the Chemical Composition of Pheromone-Like Substances from the Skin Glands of the Rabbit, Oryctolagus cuniculus [pp.  540 - 548]
	Some Anatomical and Behavioral Adaptations of Ringtails, Bassariscus astutus [pp.  549 - 557]
	Life History Notes on the Oregon Vole, Microtus oregoni [pp.  558 - 569]
	A New Genus and Species of Shrew from the Upper Pliocene of Texas [pp.  570 - 573]
	Temperature Regulation and Habits in Two Species of Jerboa, Genus Jaculus [pp.  574 - 593]
	General Notes
	Adoption of a Strange Pup by the Ice-Inhabiting Harbor Seal, Phoca vitulina largha [pp.  594 - 598]
	Two Recent Records of Gray Wolves in West Texas [p.  598]
	Differential Exploitation of Moths by the Bats Eptesicus fuscus and Lasiurus cinereus [pp.  598 - 601]
	Mortality Resulting from Intraspecific Fighting in Some Ground Squirrel Populations [pp.  601 - 603]
	Holocene Bison occidentalis from Iowa [pp.  604 - 606]
	On the Reproductive Tract of the Female Dall Porpoise [pp.  606 - 608]
	Body Temperature Regulation and Torpor in the Antelope Ground Squirrel, Ammospermophilus leucurus [pp.  609 - 611]
	Observations on Parturition and Development in the Hoary Bat, Lasiurus cinereus [pp.  611 - 614]
	Significance of Accessory Corpora Lutea in Odontocetes with Reference to Delphinapterus leucas [pp.  614 - 616]
	A Comparison of Malacomys longipes and Malacomys edwardsi (Rodentia: Muridae) from a Single Locality in Ghana [pp.  616 - 619]
	Aspects of the Population Dynamics of Three Species of Opossums in the Panama Canal Zone [pp.  619 - 623]
	Some Physical Properties of the Wing Membranes of Bats [pp.  623 - 625]
	First Record of Cuvier's Dolphin from the Gulf of Mexico with Comments on the Taxonomic Status of Stenella frontalis [pp.  625 - 628]
	Deer Mice Preferences for Combinations of Food, Nest Material, and Light [pp.  628 - 629]
	A Silicone Rubber Plug for Chronic Exteriorization of EMG Leads in Small Mammals [pp.  630 - 632]
	Ecological Distribution of Sagebrush Voles, Lagurus curtatus, in South-Central Washington [pp.  632 - 636]
	The Social Significance of Genital Licking in the Wolf, Canis lupus [pp.  637 - 640]
	First Records of Eumops perotis and Microtus ochrogaster in New Mexico [p.  640]
	A Bighorn Sheep Skull 9280 Years Old from British Columbia [pp.  641 - 644]
	Food and External Parasites of Spermophilus tridecemlineatus in Vigo County, Indiana [pp.  644 - 648]

	Reviews
	untitled [pp.  649 - 651]
	untitled [pp.  651 - 652]
	untitled [p.  653]

	Comments and News [pp.  654 - 656]
	Errata to Xanten, Jr. and Brown [p.  654]
	Back Matter



