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Field Immobilization of American Martens (Martes americana) and

Short-tailed Weasels (Mustela erminea)

Jerrold L. Belant, State University of New York, College of Environmental Science and Forestry, Adirondack Ecological

Center, Newcomb, New York 12852, USA; Present address: U.S. Department of Agriculture, Denver Wildlife Research
Center, 6100 Columbus Avenue, Sandusky, Ohio 44870, USA

ABSTRACT: Ketamine hydrochloride (KH) and

a 5:1 combination of KH and xylazine hydro-
chloride (XH) were used successfully to im-

mobilize short-tailed weasels (Mustela erminea)

and American martens (Martes americana), re-
spectively. Four adult male martens were in-
tramuscularly injected with 30 to 82 mg/kg KH

and 8.0 to 16.4 mg/kg XH. Three adult male
short-tailed weasels were intramuscularly in-

jected with 20.8 to 42.1 mg/kg KH. Mean (±SE)

induction times for martens and short-tailed

weasels were 1.8 ± 0.2 mm and 46 ± 4.1 sec,

respectively; recovery times were 100.4 ± 19.3

mm and 97.9 ± 6.3 mm, respectively. Heart

rate was relatively constant among martens;

however, respiration varied widely (21 to 122

breaths per minute). Marten body temperature

decreased between 0 and 20 mm post-recum-

bency. Short-tailed weasel heart rate and res-

piration decreased in response to sedation until

slightly before arousal. Body temperature sta-
bilized by 20 mm post-recumbency. Two short-

tailed weasels tremored slightly within 10 mm

of arousal. I conclude that KH and KH/XH are

safe immobilizing agents for martens and short-
tailed weasels, respectively.

Key words: American marten, Martes

americana, short-tailed weasel, Mustela ermi-

nea, ketamine hydrochloride, xylazine hydro-
chloride, chemical immobilization, field study.

American martens (Martes americana)

have been successfully immobilized with

phencyclidine and promazine (Seal and

Erickson, 1969; Seal et a!., 1970; Mech,

1974; Clark et a!., 1989), ether (Davis,

1983), halothane (Herman et a!., 1982),

sodium pentobarbital (More, 1977), ke-

tamine hydrochloride (KH) (Steventon and

Major, 1982; Brown, 1986; Snyder and Bis-

sonette, 1987), and KH and acepromazine

(Martin and Barrett, 1983; Zie!inski et a!.,

1983). Archibald and Jessup (1984) and

Slough (1989) used KH and xylazine hy-

drochloride (XH) in combination to im-

mobilize martens but did not provide de-

tails of immobilization. Seal and Kneeger

(1987) recommended immobilizing Amen-

ican martens using KH in combination with

promazine or diazepam.

Little information is available regarding

immobilization of short-tailed weasels

(Mustela erminea). Phencyclidmne hydro-

chloride (Gamble, 1980), phencyclidine

with promazine (Seal and Erickson, 1969;

Seal et a!., 1970) and ether (Lockie and

Day, 1963; King and Edgar, 1977; Nams,

1981) have been used successfully. Sea! and

Kneeger (1987) recommended that short-

tailed weasels be immobilized using KH

in combination with promazine, diaze-

pam, or possibly xylazine.

Ketamine hydrochloride is a cyclohex-

ane-based drug that creates dissociative

anesthesia (Aronson, 1984; Sea! and Knee-

gen, 1987). Xy!azine hydrochloride is an

a!pha2-adrenergic agonist that induces

transitory hypertension prior to prolonged

hypotension (Kneegen et a!., 1986; Sea! and

Kreeger, 1987). Ketamine hydrochloride

and XH in combination generally results

in smooth induction and recovery (Han-

thoorn, 1976). Ketamine hydrochloride

alone, on KH and XH in combination have

been used to anesthetize a variety of mam-

malian carnivores; however, their use has

not been previously reported for short-

tailed weasels or described well for Amer-

ican martens. I report on the use of KH

and KH/XH for field immobilization of

short-tailed weasels and American mar-

tens, respectively.

American martens and short-tailed wea-

sels were captured in live traps. American

martens were captured in Tomahawk live

traps (Models 102, 207, and 209.5; Tom-

ahawk Live Trap Co., Tomahawk, Wis-

consin, USA). Short-tailed weasels were

captured in National (12.7 x 12.7 x 40.6

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 16 Jun 2025
Terms of Use: https://complete.bioone.org/terms-of-use



SHORT COMMUNICA11ONS 663

TABLE 1. Dosages and physiological responses of adult male American martens (n =5) immobilized with

ketamine hydrochloride (KH) and xylazine hydrochloride in combination and short-tailed weasels (n = 5)

immobilized with KH alone.

American marten Short-tailed weasel

Mean SE’ Range Mean SE’ Range

Ketamine hydrochloride (mg/kg) 61.4 6.5” 30.0-82.0 31.2 7.1” 20.8-42.1

Xylazine hydrochloride (mg/kg) 12.2 1.3b 8.0-16.4 - - -

Induction time (mm) 1.8 0.2 1.2-2.5 0.8 0.07 0.6-1.0

Arousal time (mm) 44.3 15.5 13.5-112.0 32.6 6.5 12.0-48.0

Standing time (mm) 84.2 19.4 46.0-159.0 73.5 5.6 62.0-96.0

Recovery time (mm) 100.4 19.3 62.0-175.0 97.9 6.3 76.0-112.0

Heart rate at 0 mm (beats per minute) 125 7.5 99-148 189 14.4 140-220

Respiration at 0 mm (breaths per minute) 65 15.1 21-122 107 22.2 40-180

Rectal temperature at 0 mm (C) 38.9 0.08 37. 1-39.0 37.8 0.5 36.8-39.8

‘Standard error.

Standard deviation for ketamine hydrochloride and xylazine hydrochloride, SE for all other values.

cm; National Live Trap Co., Tomahawk,

Wisconsin, USA), Havahant (12.5 x 12.5

x 45.5 cm; Mode! 1, Woodstream Corp.,

Lititz, Pennsylvania, USA), and wooden

(9.0 x 9.5 x 25.5 cm) live traps (Patnic,

1958). Meat scraps were used for bait. All

martens were intramuscularly injected in

a rear hip via hand-syringe with a 5:1 (50

mg : 10 mg) combination of KH (KetasetT,

Bristol Laboratories, Syracuse, New York,

USA) and XH (Rompun, Mobay Corpo-

ration, Shawnee, Kansas, USA). Short-tailed

weasels were driven into a handling bag

before being similarly injected with 2.5 to

4.0 mg KH.

Procedures used to document marten

and short-tailed weasel responses to im-

mobilization followed Belant (1991). In-

duction time was the interval between in-

jection and lateral or sternal recumbency.

Arousal time was recorded as the interval

between recumbency and head mobility.

Standing time was the interval between

recumbency and upright posturing. Re-

covery time was the interval between ne-

cumbency and the animal’s ability to

maintain an upright posture while I moved

the live trap to different positions. I re-

corded recta! temperature, respiration rate,

and resting heart rate as soon as practical

after immobilization. Additional rectal

temperatures were taken at 10-mm inter-

vals until handling procedures were com-

p!eted. Weights and morphological mea-

surements also were recorded. All animals

were released at the capture site upon full

recovery from anesthesia.

Four adult male martens were captured

a total of 10 times from 9 May to 16 June

1990 and 2 May to 18 May 1991. Each

marten was immobilized once during the

study with the exception of one marten

that was immobilized 10 days later to at-

tach a radio transmitter. Martens were in-

tramuscularly injected with 30 to 82 mg/

kg KH and 8.0 to 16.4 mg/kg XH (Table

1). Mean (±SE) induction time (n = 5) was

1.8 ± 0.2 mm. Respiration was highly van-

able, from moderately depressed to slight-

ly hyperventilated. Heart rate was rela-

tively constant among martens. Mean rectal

temperatures decreased 3.2 C through 20

mm post-recumbency.

Mean induction and recovery times (Ta-

ble 1) were similar to those reported by

Archibald and Jessup (1984; 1.9 mm and

approximately 90 mm, respectively), who

used a standard dose of 20 mg KH and 4

mg XH.

Three adult male short-tailed weasels

were captured a total of 13 times between

1 May and 23 May 1991. One short-tailed

weasel was immobilized once and two were

immobilized twice �7 days apart. Short-

tailed weasels were intramuscularly in-

jected with 20.8 to 42.1 mg/kg KH (Table
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1). Mean (±SE) induction time (n = 5) was

46 ± 4.1 sec. Body temperature decreased

after induction, then stabilized by appnox-

imately 20 mm post-recumbency. Both

heart rate and respiration increased within

10 mm of arousal. In two instances, slight

body tremoning occurred simultaneously

to increased metabolic activity.

Ketamine hydrochloride dosages used

on short-tailed weasels in this study were

approximately three times higher than

dosages of KH used in combination with

phenothiazmne tranquilizers recommend-

ed for short-tailed weasels by Seal and

Kreeger (1987). Phenothiazine tranquil-

izers can be used in conjunction with cy-

clohexanes to reduce total drug dose in

addition to smoothing induction and re-

covery (Haigh, 1982).

With the exception of slight tremoning

in two short-tailed weasels after KH ad-

ministration, and the possible exception of

variable respiration in martens, no adverse

responses were observed. I conclude that

KH alone, and KH and XH in combina-

tion, are safe immobilizing agents for short-

tailed weasels and martens, respectively.

In the future, I recommend that those us-

ing KH also should incorporate muscle re-

laxing agents such as diazepam (Randall

et a!., 1961). Although recovery times re-

ported in this study were not unusually

long, additional experimentation should be

conducted with varying dosages and com-

binations of KH and XH in conjunction
with antagonists such as yohimbmne hy-

drochloride (YH). Yohimbine hydrochlo-

ride reverses the sedation effects of XH

(Hsu and Lu, 1984) and may partially an-

tagonize the effects of KH (Kreeger and

Sea!, 1986; Deresienski and Ruppnecht,

1989). Although YH has not been reported

for martens or short-tailed weasels, Seal

and Kreeger (1987) recommended its use

for several mustelid species.

JoAnn D. Belant, James E. Belant, Many-

Kay W. Be!ant, and Ceci!y M. Costello

assisted with field work. Mary-Kay W. Be-

!ant critically reviewed the manuscript.

Logistical support was provided through

the State University of New York College

of Environmental Science and Forestry’s

Adirondack Ecological Center. Financial

support was provided by the New York

State trappers Association and a National

Trappers Association Scholarship.

LITERATURE CITED

ARCHIBALD, W. H. , AND H. H. JESSUP. 1984. Pop-

ulation dynamics of the pine marten (Manes

americana) in the Yukon Territory. In Northern

ecology and resource management: Memorial es-

says honouring Don Gill, H. Olson, H. Hastings,

and F. Geddes (eds.). University of Alberta Press,

Edmonton, Alberta, Canada, pp. 81-97.

ARONSON, C. E., (editor). 1984. Veterinary phar-

maceuticals and biologicals, 4th ed. Veterinary

Medicine Publishing Co., Edwardsville, Kansas,

1041 pp.

BELANT, J. L. 1991. Immobilization of fishers

(Mantes pennanti) with ketamine hydrochloride

and xylazine hydrochloride. Journal of Wildlife

Diseases 27: 328-330.

BROWN, M. K. 1986. Status of the pine marten in

New York. New York Fish and Game Journal

33: 1-10.

CLARK, T. W., M. BEKOFF, T. CAMPBELL, T.

HAUPTMAN, AND B. D. ROBERTS. 1989. Amer-

ican marten, Martes americana, home ranges in

Grand Teton National Park, Wyoming. Cana-

dian Field-Naturalist 103: 423-425.

DAVIS, M. H. 1983. Post-release movements of in-

troduced marten. The Journal of Wildlife Man-

agement 47: 59-66.

DERESIENSKI, D. T., AND C. E. RUPPRECHT. 1989.

Yohimbine reversal of ketamine-xylazine im-

mobilization of raccoons (Procyon lotor).Journal

of Wildlife Diseases 2,5: 169-174.

GAMBLE, H. L. 1980. The ecology and distribution

of Mustela frenata longicauda Bonaparte and

its relationship to other Mustela spp. in sympat-

ry. MS. Thesis. University of Manitoba, Win-

nipeg, Manitoba, 165 pp.

HAIGH, J. C. 1982. Mammalian immobilizing drugs:

Their pharmacology and effects. In Chemical

immobilization of North American wildlife, L.

Nielsen, J. C. Haigh, and M. E. Fowler (eds.).

Wisconsin Humane Society, Inc., Milwaukee,

Wisconsin, pp. 46-62.

HARTHOORN, A. M. 1976. The chemical capture of

animals. Bailliere Tindall, London, United King-

dom, 416 pp.

HERMAN, M. F., J. F. PEPPER, AND L. A. HERMAN.

1982. Field and laboratory techniques for an-

esthetizing marten with halothane gas. Wildlife

Society Bulletin 10: 275-277.

HSU, W. H., AND Z.-X. LU. 1984. Effect of yohim-

bine hydrochloride on xylazmne-ketammne anes-

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 16 Jun 2025
Terms of Use: https://complete.bioone.org/terms-of-use



SHORT COMMUNICATiONS 665

Received for publication 11 October 1991.

thesia in cats. Journal of the American Veterinary

Medical Association 185: 886-888.

KING, C. M., AND H. L. EDGAR. 1977. Techniques

for trapping and tracking stoats (Mustela ermi-

nea): A review, and a new system. New Zealand

Journal of Zoology 4: 193-212.
KREEGER, T. J., AND U. S. SEAL. 1986. Failure of

yohimbmne hydrochloride to antagonize keta-

mine hydrochloride immobilization of gray

wolves. Journal of Wildlife Diseases 22: 600-603.
AND A. M. FAGGELLA. 1986. Xy-

lazine hydrochloride-ketamine hydrochloride

immobilization of wolves and its antagonism by

tolazoline hydrochloride. Journal of Wildlife Dis-

eases 22: 397-402.

LOCKIE, J. D., AND M. G. DAY. 1966. The use of

anaesthesia in the handling of stoats and weasels.

In Symposium on small mammal anaesthesia, 0.

G. Jones (ed). Pergamon Press, Oxford, England,
pp. 187-189.

MARTIN, S. K., AND H. H. BARRETT. 1983. The

importance of snags to pine marten habitat in

the northern Sierra Nevada. In Snag manage-

ment habitat management: Proceedings of the

symposium, J. W. Davis, G. A. Goodwin, and H.

A. Ockenfeis (tech. coords.). United States Forest

Service General Technical Heport HM-99, Flag-

staff, Arizona, pp. 114-116.

MECH, L. D. 1974. Current techniques in the study

of elusive wilderness carnivores. International

Congress of Game Biologists 11: 315-322.

MORE, G. 1977. Immobilization of marten with

sodium pentobarbital. The Journal of Wildlife

Management 41: 796-798.

NAMS, V. 0. 1981. Prey selection mechanisms of

the ermine (Mustela erminea). In Worldwide

furbearer conference proceedings, J. A. Chap-

man and D. Pursley (eds.). Worldwide Furbearer

Conference, Inc., Frostburg, Maryland, pp. 861-
882.

PATRIC, E. F. 1958. Some properties of the small

mammal populations of the Huntington Forest.

Ph.D. Thesis. State University College of For-

estry, Syracuse, New York, 202 pp.

RANDALL, L. 0. , G. A. HEISE, W. SCHALLER, H. E.

BAGDON, H. BANZINGER, A. BORRIS, H. A. MOE,

AND W. B. ABRAMS. 1961. Pharmacological and

clinical studies on valium, a new psychothera-

peutic agent of the benzodiazepine class. Current

Therapeutic Hesearch and Clinical Experiments

3: 405-425.

SEAL, U. S., AND A. W. ERICKSON. 1969. Immo-

bilization of Carnivora and other mammals with

phencyclidine and promazine. Federation Pro-

ceedings 28: 1410-1419.

AND T. J. KREEGER. 1987. Chemical im-

mobilization of furbearers. In Wild furbearer

management and conservation in North Amer-

ica, M. Novak, J. A. Baker, M. E. Obbard, and
B. Malloch (eds.). Ministry of Natural Resources,

Toronto, Ontario, Canada, pp. 191-215.

A. W. ERICKSON, AND J. G. MAYO. 1970.

Drug immobilisation of the Carnivora. Interna-

tional Zoo Yearbook 10: 157-170.

SLOUGH, B. G. 1989. Movements and habitat use

by transplanted marten in the Yukon Territory.

The Journal of Wildlife Management 53: 991-

997.

SNYDER, J. E., AND J.A. BISSONETTE. 1987. Marten

use of clear-cuttings and residual forest stands in

western Newfoundland. Canadian Journal of Zo-

ology 65: 169-174.

STEVENTON, J.D., AND J.T. MAJOR. 1982. Marten

use of habitat in a commercially clear-cut forest.

The Journal of Wildlife Management 46: 175-

182.

ZIELINSKI, W. J.,W. D. SPENCER, AND H. H. BARRETT.

1983. Helationship between food habits and ac-

tivity patterns of pine martens. Journal of Mam-

malogy 64: 387-396.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 16 Jun 2025
Terms of Use: https://complete.bioone.org/terms-of-use




