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ACCEPTABLE FIELD METHCDS IN MAMMALOGY:
" PRELIMINARY GUIDELINES APPROVED

BY THE AMERICAN SCCIETY OF MAMMALOGISTS

Ad hoc Conmittee on Acceptable Field Methods in Mammalogy

"The MAmerican Society of Mammalogists historically has prepared guldelines
to encourage its members to maintain high professional standards. Previous
guidelines ‘have dealt with curation of systematic collections (Advisory

committee for.Systematic Collections in Mamualogy, 1974; Committee on Systematic

Collections, 1975, 1978), sclentific permits (unpublished report of Committee on

Legisla_lll.:_ion‘aﬁd Rééulatibné, ]'.'9'27)} and the use of animals in research (ad hoc
Comnittee for Animal Care-Guidelines, 1985).

_ Menbers of the ad hoc conmittee who contributed to preparation of
guidelines pertaining t:o acceptable field methods in mamalogy were J. R. Choate
{chairman and editor), R. J. Baker, G. W. Barrett, E. C. Birney, R. C. Dowler,
J. F. Eisegbe;g; M L. Johnson, T. L. Kunz, A. T. Linzey, J. H. Shaw, J. M.
Taylo.r, and B.. Wunder. Numerous other mammalogists provided input on earlier
drafts, and the final working draft was approved for publication by the officers
and directors of the Anerican Society of Mammalogists. '

The objective of these guidelines is to identify field methcods in mammalogy
that meet the standards of the American Society of Mammalogists. As such, the
guidelines are preliminary and may be revised in the future. They were
formulated with conéideratim for both animal welfare and research needs in
field investigations, for which guidelines for laboratory animal care generally
- do not apply. Similar guidelines ﬁertaim'.ng to mamnals have been established by

other crganizations (for example ABS/ASAB, 1986) and should be consulted as




neéded. The American Soclety of Ma:malogists' guidelines are intended not to
cbstruct ingenuity in research design or to stifle the quest for newer, better
research methods or materials; ultimate responsibility for design of research
and selection of techniques must rest with the investigator. Although the
guidelines have been prepared by mammalogists primarily for use by mammalogists
(broadly defined as anyone studying any aspect of mammalian biology), they also
may be of interest to govermmental agencies that establish, administer, or

- enforce policies and regulations relating to mamuals and to agencies responsible

for funding scientific research on mawmmals.

INTRODUCTION

Explanation of Field Work in Mammalogy

Field investigations conducted by mammalogists result in accumulation of “
knowledge on the biology of mammals. These studies thereby enhance our
understanding of .the complexities of mammalian relationships in time, space,
within and among species, and with_other components of the biotic and abiotic
ervironment. This knowledge provides a basis for prudent decisicns .regarding
the weifare and-survival of all mamnals, including curselves.

In 'its simplest form, field work may consist merely of direct cbservation
of mammals. However, many species of mammals are secretive, nocturnal, or both
and, thus, not suited for study by direct observation. - Besides, most kinds of
information cannot be obtained by simple cbservation. Therefore, the cbjectives
of most studies mandate that individuals be captured cne or more times. Hence,
these guidelines for field methods in mammalogy apply to virtually all research
involving mammals.

why Mamualogists Collect Specimens

Mammalian research typically involves the judicious collection or live

capture of manmals in the field. Information thus obtained enables accurate




identification of species and understanding of systematic and evolutionary
relationships, genetic phermlena populatlon dynamics, ocmmmity structure and
dynamxcs canparative anatmly and physiology, behavior paragites and diseases,
ec_:ornnic importa'nce, gecgraphic and microhabitat distributions, ecology of
mammals in t‘heif natural or managed envimrments, and other scientifically
important phernneﬁa. Knowledge in the science of mammalogy promotes knowledge
in other sciences,- and vice versa, and helps facilitate promlgation of
management policies for gamé and nongame species, endangered species,

econcmically important species, conservation of habitats, ecosystem analysis,

control measures for pest and disease-bearing species, predator control, and the

domestication of species.

- -Many rﬁaq_malsl (or parts thereof ) that_ are renuﬁed fran the field eventually

are deposited in natural history museums or biological banks. l}fhxéemns are
managed repositoriés for whole specimens and their parts, whereas biological'

banks are collections of histologically or cryogenically preserved organs, '

tissues’ (including live cultures), cells (ihcluding gametes), or embryos. .Both

kinds of repositories permlt quallfled reseamhers to study these collectlons.
Such collecticns are invaluable as sources of mammalian research materials for
use in current and future scientific investigations., It is highly recommended

that voucher specimens be retained at the conclusion of all field

investigations, and that these specimens be deposited in museum collections that

meaet the minimal standards of maintenance '(Gumlittee on Systematic Collections,
1978) established by the American Scciety of Mammalogists so that they will be
available for use by future investigators.

wWhat is an Adequate Sample?

An adequate sample may be defined as the number of specimens or other data
necessary to ensure empirical and statistical validity. The sample size

required for a study thus depends on the nature of the.investigation and the



extent of variati'& in the parameters being studied. In general, field studies
require larger sa_:ﬁples than laboratory studies because. field inwvestigators have -
less control over conditions (both bilotic and abiotic )‘ that prodace variation.
For certain anatomical studies, one or two specimens, or parts. thereof may |
comprise an adequate sample, for envimmlental monitoring and _cmlputer modelmg
studies, much larger samples may be necessary. |
Computer rrodeling simulation, and appropriate statlstical methods
sm1etimes can reduce the mumber of mammals requ:.red for an adequate sample -'as
can use of pre——ex:.stmg specunens in museum coliections. Nevertheless the |
ob;;ect:.ves of rnost research require that addi.tional specimens be collected- For .
this purpose,- the investigator should collect. no more specimns than needed and.

should be prepared to explain why a particular sample size _rs required.’

COMPLIANCE WITH LAWS AND REGULATIONS . - -—

It is the responsibility of each mammalogist to- comply with relevant laws
 and regulatlons pertaining to the field collectlcn of manwals. Ignorance of the -
| law or even uladve_rtent violation of regulatlons may result in _prosecut:.on (as
reported by Choate and Genoways, 1975).

Federal regulations pertalmng to collection, import, e.xport and ‘transport
of scientific specimens of mammals previously were reviewed by Genoways and
Choate (1976). Pemmits issued by varicus federal agencies are required for at
least the following purposes: 1) to import or export specimens of non-
endangered species through a non-designated port of entry; 2) to import
injuricus wildlife; 3) to inport, export, ship interstate, take, and possess
endangered species and parts thereof for research or propagation; 4) to take,
harass, possess, or transport marine mammals; 5) to mrport or transfer
" etiological agents or vectors of human disease and living non-human pra‘_mates; 6)

to collect scientific specimens on national wildlife refuges: 7) to import
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ruminants and swine, including parts, products, "and by-products; and 8) to

import organdsms or vectors, tissue cultures, cell lines, blood, and serum.

. Mammalogists should ascertain whether additional permits are needed when they

review the state and federal laws and regulations that r_eiate to their planned .

field investigations. Investigators especially must be familiar with the

_ <_:urrent list of manmalian species deemed rare or endangeréd and must comply with

all rules and regulations pertaining to capture of these and all other

- categories of manméls. A current list of rare and endangered species is

avallable fram the Office of Endangered Species, U.S. Department of Interior,

" Fish and Wildlife Service, Washington, DC 20240. The'ru'les are published in the
' Code of Federal Regulations, Title 50, Chapter 1. The Federal Register

V_publish‘es amendments to regulations under Title 50.

Most states now require scientific collei‘:t_ing permits, and mammalogists
must comply with this requirement and other regulations imposed by agencies in .
the states in which they do field work. . Lists .of éll mamals (as well as other
animals and plantsj that are r‘egérded_a’s threatened‘or endangered or are
.controlled by Vwildlife requlations in each of the sO states and the Virgin
Islands are published periodically (Berger and ﬁeuner, 1981) together with the
addresses and telephone rmumbers of conservation officers who can respond to
questions regarding regulations and permits.

lScme cities,  counties, agencies, and other organizations in the United
States and most foreign countries have rules regarding scientific uses of
wildlife on lands under their jurisdiction. Compliance with these is essential.
Finally, the permission of the owner, cperator, or manager of privately-cwned

1land must be obtained before commencing field work thereon.




METHODS FOR' (IDLLECI‘ING SPECI.MENS

Kllltrapping and Shcotmg

- Humane scilentific methods of killtrapping and shootmg are those that kill

' '_ the mammal qulckly and avoid injury to body parts requ1red for the
nwestlgat:_[on. Killtrapping method.s that meet these requ1rements include
uaricus klnds of snaptraps {such as Victor rat traps and Museum Special mouse
traps) for.small, terrestrial mamnals Macabee and cmparable traps for pocket

- gophers harpo:m traps and similar devices for moles,: and Com.bear tr:aps and

| similar devices for medlum-—sa.zed mamnals. Kllltraps should be pos:.tloned with
care SO as to ensure the hlghest pmbabll:.ty of’ capture of the "target".
mamnal(s) and the lowest probabllz.ty of capture of other ammals. They should
be secured well and marked conspicuously to prevent 1oss They should be
checked at 1east once each day., to remcve captured manmals. If a captured animal
is not already dead :Lt srmld e killed humanely. Fmally, snaptraps set for
mcturnal species should be- removed or- sprung durmg the day to avoid ‘accidental
capture of dlumal am.mals. _ If used as killtraps, pltfalls should contain
sufficient l:r.quid to ensure that the captu.red mamnals drown qu:.ckly.

Leg—hold traps typically do not klll marmtals quickly except when set
underwater, where the captj_.ves drcwn. Manmaloglsts_therefore should use a more
humane kind of trap when ariy other will serve the purpose. If no other kind of
trap will do, it is reconmended that leghold traps be modified or padded to
reduce the incidence of injury to captured manmals (I(uehri et al., 1986) and that
the traps be checked very frequently, at least tw1ce each day.

Shooting is the most effectlve way to collect scme species and the oniy -
effectlve.method for certain pther species. JInvestigators who employ this
tecmique should be experienced in the -proper and s_afe use of firearr_ns._ and nust
c:c_mply with laws and regulations governing th_eir possession and use. Humane use

of firearms necessitates that menmals be killed outright, so the firearm should
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be appropriate for the speciee to be collected. Chipmunk-sized or smaller
mammals can be shot with. a .22 ealiber pistol or rifle loaded with aust shot.
Dust shot also should be used when bats are collected by stmtlng A flood
light used at night may attract :I.nsect:.vorous bats to swarms of insects and

thereby facilitate shooting. A 22 caliber rifle loaded w:.th oonventlonal

bullets or a 12, 16, 20, ‘or .410 gauge shotgun with appropriate loads is better.

suited for medium-sized mammals (as large as a raccoon). The shooting of .large .

manmals may require use of a high—bowered rifle with appropriate 'car'i':ridges.
Shooting mcturnal spec1es with the a.1d of a spotlzght (when 1egal) demands
extra safety precautlons and slull because of 11mited v1s:.b113.ty

leetrappmg and Nettmg -

Humanie scientific methods of livetrapping and netting are those that keep -
the captured manmals alive, uninjured, and in a ocmfortable nu.croenvmmmt .
wm.le cmtamed for subsequent handling Live traps are box-like or tube- 11ke'
containers, oonstxucted of sheet metal, wood, wire mesh, or plastic, typlcally
with one or more Goors that close when a me:rmal trlggers a door-closure
mechanism., They may be purchased fn:m such manufacturers as Sherman, Havahart
Longworth, National, and Tomshawk, or they may be home-made. For non-fossorial |

mamnals, live traps should enclose a volume adequate for movement therein of the

target species; for fossorial mammals, trap diameter typicslly approximates that .
of the burrew {for example, Baker and Williams, 1972). The fxrap mechanism '

should not inflict injury and should be effective in containing the captive so

that it does not beccme stuck or partially held in the trap door. In certain

circumstances, padded leghbld traps may be.appropriate for livetrapping large
mammals.
Live traps must be cheeked frequently. Therefore, the nwnber of traps to

be set should be based on the number and energy of persons available to check
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them and the conditions of the area. The type of live traps, activity patterns
of the mammals to be trapped, configuration of the trapline, and climate and
season dete'xmi.n'e the-' period between -"trap?set- and trap-check. Typically, l:Lve

'traps for mcturrml species should be set before dusk -and checked as soon as .

poss1b1e after dawn They should be. closed during the day after the morning
check to prevent accidental- capture of d.l.urnal spec:.es. lee tr:aps for diumal
spec:n.es shou.ld be shaded or positioned 80 as to avoid ful]. exposure to the sun
and checked- every few hours to prevent heat stress of captlve mamuals. During
cold weather the energy demands of ﬂlemoregulatz.on require that an adequate
s_upp_lyrof food and ‘nesting material be placed m-live'tra_ps set_ for small ;
. i}rh_g_ trapper 15 obligated b0 £ind and :I.nspect every live trap each time the
traplme is checked and to remove all traps fmm the f:.eld at the omplet:.on of

the trappmg period. If lJ.ve traps are set randanly, they should be numbered

and set sequentially or the trap 51tes should be tagged o ensure ‘complete check
: and retrieval

_ Pitfalls used as 1:Lve traps also must be checked frequently and should
‘contain® adequate food to 1ast unt:Ll the next trap-check Moreover they should ‘
be o_overed.to keep out raix_l or punctured to penm_t drainage. Pitfalls are not
acceptable live traps in saturated 50115. B

Scme species of mammals can be captured by hand. When done with care, this
is an espec:Lally effective and humane capture technigue.

Corral traps are designed to enable herxding of large mammals along fences
or runways into a corral. . This technique commonly is used by wildlife persornel
- in studies or management procedu_res involving large marﬁnals. As with cannon- |
nets, amthertechnlque or‘ choice in the wildlife profession, care should be

taken to avoid injury t6 captured mammals. When corral traps or nets are used,




S et R i

S g i

all a_n:lmals captured should be attended to as quickly as possible to prevent

panic or injury

Mist nets, harp traps, and similar devices (Kunz and Kurta, in press) are
humarie and effective methods of"captu:ixg live bats. These devices are best set

imnediately before sunset and dismantled before sunrise. Bats captured in mist

nets should be removed inmediately to pr‘eveht them from damaging the net. Mist

nets shouldbe tenéded ccmtinucusly to avoid ul'kiue entahglem{-:u‘lt of, or predation
on, captured bats and should be rendered 1mperat1.ve between captu.re efforts.

Mist nets should not be deployed. at. sites where 1arge mmbers of bats may be

' captured (for example, at the entrance to a cave). in such circumstances harp

traps are recommended, Harp traps should be mnibored regularly but do not

-require ‘constant vig:.lance as ~do nu.st nets. Parl:lcular attention should be

e
given to the tune of year when bats are eollected frcm cmmmal roostmg sites

Matemity colonies generally should be avo:l.ded durmg the per:.od when young are

bo::n to reduce. dlsturbance—r'elated mrtality Repeated dlsturbance of
hJ.bexnating bats . also may cause depletion of cr1t1ca1 fat stores, which can lead
to high mortality.

Use of “Cap—C.‘nur" guns or darts to sheot a sedat:.ve into the flank of a
large mamnal requires knowledge of proper doaage and adequate loglstlcal support
to track the mammal untJ.l the sedative takes effect. Unless the investigator
has considerable experience in the use of this capture method, it is recomnended
that the advice of a wildlife veterinarian be cbtained. Location of the manmal
and time required for sedation should be considered to avoid injury or drcwnmg
of sedated mammals. Sedated mamnals should be monitored ciosely and should mot
be released until they recover normal loocmotor capabillties

It is recommended that captive small and medium-sized mammals be handled by
methods that restrain the body and appendages yet permit easy breath:.ng. This

can be accomplished by means of a mesh or cloth bag. The mamnal usually can be
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marked measured blop51ed or otherwise sampled through the mesh. Larger
manmals may requlre ‘mild sedation before they are removed fmm a trap for

exanunat:.on.

METHODS FOR SAMPLING TISSUE FROM LIVE MAMMALS
. Both fm—imasiue and invasive'-techniques used in sampling tissues from
live mammals nequire humane procedures and astute ‘professional judgment aimed at
obtaining maximl sc1entif1c data fx:cm a mummnu of samples. The advice of a
veterinarian may be helpful in planning such procedures. Only tra:ined,
| 'experienced personnel should take tissue samples fram 1ive ammals.

Judgment about the use or non-use of local anesthetics when sa:ﬁpl:.ng
peripheral body tissue and tissue flUIdS such as blood lymph, spem, amd’
tissue samples fram body operﬁngs, should be based on a oonsca.ous effort 1:0
avoid or mininu.ze pain on the part of the mamual. I-f pam is slight or
mamentary, it may be. judicious not to use anesthesia so that +the mammal can be
released inmmediately. ’I‘rarquilizefs used to..J".mnobilize iafge mammals are not-
acceptable subst:.tutes for anesthesia when subsequent treatment produces more
than slight or momentary pain. If a mamnal is destmed to endure prolonged
painful effects fran capture, samplmg or other treatwent, euthana513 should be
practiced. ' ' '

'Al'though aseptic teclmiques are difficult in the field, cleanliness in all
surgery or puncture techniques is essential to minimize the potential for
“infection and to provide reliable biological samples., Under no circumstances
should a manmdl be removed from close observation and released until it has
.reoovered fm treatment. o

_ Small amounts of blood can be obtained fran small terrestrial mammals by
clipping t_he tail. From bats, blood can be obtained by venipuncture in the tail

membrane or along the leading edge of the wing. If larger volumes are needed,
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venipuncture of the femoral or jugula:'vein., the orbital sinus;. or any of
several venous plexuses can be performed on most mammals without significant
risk of mortality and sometimes without the need for anesthesia. -Cardiac
puncture under énésthesia may yield moderate amounts of blood with low risk of
mortality. Inr:,l;'are instances where a large amount of blood is needed from a
small manmal terminal thoracotomy under anesthesia follcmed by exsangumatlon
may be the only appmpriate method, 7

-Exte.rnal tlssue samples, such as skin cii‘ps, may require sterile conditions

or anesthesia. Intemal tissue’ samples cbtained by large-bore needle biopsy

: generally requlre irmobilizatlcm and anesthesm but can be performed in the

field if careful pm'oocol and sterile instnm\ents are. used (consultation or
collaboration with a Veterlmrian or phys:.cian is essential in such fJ.eld
i)rocedures}. 7 NIH guidelines def:l.ng surgery as any.penetration of a ma_]or body
ca';'it:y! and recommend that all such surgery be done under aseptic conditions in
the laboratory. Mammalogists, should be familiar with regulations ﬁfmmlgated by

the Secretary of Agriculhlre (CFR, Title 9, Subchapter A, Pafts, 1, 2, 3, -and 4)

‘with respect to the care, handiing, and ‘treatment of vertebrate animals held or

used for research, teaching, or other actlvn.tles supported by Federal grant
awards and the Animal Welfare Act (P.L. 89-544, 1966), as amended (P.L. 91-579
and P.L. 94-279). Moreover, mamnaiogists are expected to follow guidelines

described in NIH Publication No. 85-23 (revised 1985), Guide for the Care and

Use of Laboratory Animals, and to comply with the "U.S. Govermment Principles

fo; the Utilization and Care of Vertebrate Animalg Used in Testing, Research,
and Tfaim‘.ng" (included as an appendix to the NIH Guide). Finally, mammalogists
should be familiar with the. American Society of Mammalogists' "midelineé _fér
the use of mammals in research (ad hoc Conmittee for Animal Care Guidelines,

1985}.
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7 METHODS FOR MARKING AND TRACKING
The cbjective of markJ_ng a mamnal 1S to permit its reidentification in the
- field, either upon recspture or from a distance. Therefore, the msthod emploved - ‘
should ke as painless as 'I:a.o‘ssible and Slﬂ.lla not restrict the normal activity
and well being of the manmal. ‘
The ob_]ectives of the i.lwestlgatlcm and the species under study determlne -
" the most appropriate marlu.ng method. Temporary marking with flucrescent powder

or mn—tox:Lc dye, by spot—shavmg or by injectlon of low dosages of short

‘ halfllfe radioisotopes should be employed when pract1ca1 if the study is short—
term or seasonal. More permanent marking methods, such as tagging, collaring, !
 banding, ear-punching, toe-clipping, tatooing, and freeze branding, may be  — -
suitable for long-tem studies. ' ‘ | .,
To ensure the comfortof the marked mammal and easy reidentificatien,
 marking methods should be appropriate for the size, body form, and habits of the
 species. Metal or plastic. tags should be properly applied and should not burden
the msrrmal or make it vulnerable to injury. Sequentially numbered or color-
coded markers can be :Lnserted into the eai‘, around the neck or leg, or iniso
loose body skin {using fopical anesthesia if necessary)

Bats are best marked with wing bands or bead-chain necklaces (Barclay and
Bell, in press). Generally, wing bands should be appiied lcosely so they slide
frsely along the forearm. If young bats are to be banded, the bands should be
large ervugh to allow. for continued growth. The wing menbrane of scme species
may need to be slit to accommodate the band properly. If bead-chain necklaces
are used, extreme csre should be taken to snsure proper fit.

When 1o other marking methods are feasible, ear-punching and toe~-clipping
are guick, long-term marking methods that cause oniy brief and minor discanfort

to small mamnals (mouse- or rat-sized). Clipping should be performed with a

12
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sharp instrument. When practicable, ro more than one toe per foot should be
clipped. These methods should not be used on bats because of the important
roles of the pinna in echolocation and the toes in roosting.

: Radiotelénetry is an especially useful method of locating and tracking
medium-sized and large mammals whose wanderings are difficult or impossible to
nﬁnitofby frequent 1ivétra_pping.ﬁ The method is appropriate for use on manmals
that can carry the transmitter and anterna without encumbrance. The transmitter
mnﬁally is incorpofated' into a céllar or harness that, like any other tagging
devme should ba secured without restricting or abradmg the body parts. For
terrestrial mamnals the trans:m_tter normally should not exceed 10% of body
mass. Small bats (less than 70 g) should not be f:.-!_:ted with rada.qtransmtt:ers
-t'ha't exceed 5% of the animal's body mass. For bats, tl.‘a-.nsmitters la.re most
successfully attached to the mid—-dorsai_ tegion using surgical adheéivé (Barclay

“and Bell, in press). In studies on scme mammals, the transmitter may be
implanted surgically. The investigator is obliged to menitor the condition of
the marked mammal and, if practical, rébve the transmitter at the campletion of
the study. Collars ﬁladed on young, growing manmals should be of an expandable
or break—away type if there is a low probability of recapturing the mammal to
remove the collar before it becames too tight.

ther acceptable tagging methods involve use of low-level radioactive tags,

light-emitting diodes (LEDs), Beta lights, and chemical light tags. Radicactive
tags are especially valuable for studies of fossorial species for which
radiotelemetric methixls may be impractical. All relevant feaeral, state, local,
or university proceciures must be followed if this method is used. When the
study is completed, marked animals, should be captured so the radicactive
ﬁtat_eria; can be removed and all contar:dﬁated materials should be disposed of

according to establiéh_ed safety standards (Code of Federal Regulations, Title
10, Part 20).

13




.HOLDII‘G AND _'I‘RANSPORTII‘G CAPTIVE MAMMALS
Captur_ed manmals to be retained for brief periods (no more than a few
hours) or transported to a laboratory should be placed in appropriate holding
cages, which can include 1i§e ‘traps if those traps are provided with adequate
veritilation, food, and a source of wafer and they encompass sufficient space to

ensure the ccmfort of the captive marrmals. Acoeptable holdmg dev:.ces for bats

were described by Kunz and Kurta (In press)
. - Cages for mamnals should be kept out of the sun, wind, and ra:m at a . |
can.fortable temperat:ure and the captives should be checked frequently it - ‘
- should be understood that most fleld vehicles are not mobile 1aboratories and 7 }
that cmditions in a velucle cannot be ma:nta.:_ned as they a.re in a 1aboratory S -
facility. Rather, the _preceutlons_.used for--the hmtaneftx:ampprt of Muselnld_ _
' pets should be app‘lied wheh transporting reseamh anjmals-. - However, if mammals

retumed to a 1aboratory are kept there for a period of time beforée beJ.ng

processed conditions in. the' 1aborabory must ocmply with guidelines descrlbed in

. NIH Publication No. 85-23 (rev:.sed 1985), Gu1de for the’ Care and Use of ' |

Laboratory Ariimals‘, and any local regulations that may apply. 'I‘hose gu:.delines

typicaliy also must be met if a permanent or long-term colony is maintained.

However, guidelines for maintenance of animal colonies do not apply to the
degign of research intended to simulate nature in the laboratory, in
experimental studies using enclosures or envircnmental manipulations in the
f£ield, or when wild mammals kept in captivity require conditions other than
those pemitted by the guidelines; obviously, in such instances, professicnal
" judgement must prevail. In this regani methods for the special care and

7 housing of bats in the laboratdry" were summarized by Wilson (In press).

14
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RELEASING PREVICUSLY CAPTURED LIVE MAMMALS

There are few exceptions (for example, i‘eestablisrment of previcusly
einrpated populations) to the rule that fieldécaught ‘mar'xmals miskt be released
only where they were captured. ToO do otherwise potentially would upset natural
populations and reduce their chénces for survival. Moreover, mammals should be
released as soon as pbssible to minimize behaviprél or physio]r.ogical‘changes
resulting from the conditions of captivity or immigration of replacement
individuéis. Finally, consideration Vshou-ld be given to releasing mammals at

times coincident with their normal activity pattemns.

HUMANE METHODS OF EUTHANASIA
- Field methods used to sacrifice n!annwals_-stnuld be quick, as painless as
possible, and compatible with both the design of the investigation and the size
and behavior of ‘the species of mammal under mvestigation. Also,' they should
comply with relevant prwisions-of , the Public ﬁealth Service Policy on Humane
CaS:e and Use of Laboratory Animals by. Awardee Institutions. Usé of carbon

dioxide, ether, or other gases (except chioroform, which is not reccmmended by

- Public Health Service guidelines because of hazards to the investigator) for

euthanasia is a_\cceptable but scmetimes is impractical under field conditions.
For small mamnals, thoracic (car.d.iopulrrbnary) ccrﬁpreséion or cervical
dislocation are the most commonly used methods because they are quick and impart
little paln. Euthanasia by shooting or traumatic means also is humane and
effective if the result is instantaneous death but should not be anploygd except
by experienced investigators. Other methods of euthanasia have been reviewed by

the American Veterinary Medical Assoclation's Panel on Euthanasia {1986).

HEALTH PRECAUTIONS
All wild mammals are potentially dangerous. Bubonic plague is caused by a

bacterium that can be transmitted to humans through the intermediary of a flea
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that occurs on certa.m mdents, especially sciuruds. Tuleremia is a bacterial
disease, primarily of lagomorphs, that can be transmitted to humans by
arthropods or by eating or handling infected animals. Reasonable precautions
should be ‘taken by ﬁn}estigators to avoid exposure to these and other arthropod-
borne hazards, suchasLymedzseasearﬂRockymuntainspcttedfever O’Che.r
diseases for which manmals ‘may serve as vectors or reservoirs include relapsing
fever, murine typlms salnmelloeis, toxoplasmosis, . and pasturella Just to
mentiori a few. Investigatcrs who' become 11 SYDuld inform physic:l.ans of their -
potential exposure to these diseases and- the varicms paras:.tes that occur on or
in mammals m in geograph:.c _areas where fieldwork has been conducted. Moreover,
m‘festigators who work wit.h carnivores or bate should be especially careful to

. avold bemg bitten and should be imnum.zed against rables (Constantine In
pre_ss) In stuches on, bats <care._also should be taken to avoid breathing

‘ potentlally 1ethal gases (present in same caves and mines), t:o rru.nimize exposure
to antlooagulants that have been used “in buildings to kill bats, ‘and to avoid

belng infected by Histoplasma capsulatmn.(vﬂuch causes histoplasmosis).

PUBLIC REI.ATIONS IN THE FIELD
Scme fleld methods, even though ccmpletely legal and humane, may be
mlsunderstood by the public. 'Iherefore, it is good practice to be discreat in
all activities that may affect the sensibilities of laymen. In general, it is
good practice to take the time to explain field activitiee to interested or
otherwise affected laymen.
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