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BAT RESEARCH NE!{S

Editor

Dr.  M.B. Fenton
Department of BioIogY
Carleton Universi ty
Ottawat Canada

K1S 585

Managing !j<li.tor

Dr.  Roy Horst
Departnent of BiologY
State Universi ty Col lege

at Potsdam
Potsdan, New York 1t6?6

Here i t  goes again" Roy Horst has agreed to act as managing editort

mea,ning that he wi l l  see to the dupl icat ion and nai l ing of the issues

as they are prepared. Preparat ion wi l l  be done here at Carleton Universi ty

and hopeful ly to the fot lowing schedule: February, May, August and

November. This is,  in tradi t ional form, the February issuer delayed in

this instance by the logist ics of t ransfer of information fron Bob Mart in.

I  think i t  appropriate to start  of f  another round of Bat Research News

by thanking the former editor,  Bob Mart in,  for his efforts which have kept

BRI{ alive over the past few years. I hope that we can keep it going and

that i t  wi l l  cor, t inue to be a valuable neweletter for people who are

interested in bats.

Format

we wi l l  cont inue to fol low the tr ied and true format of BRN' namely newst

occasional short  communicat ions, and l i terature. The November issue each

year wi l l  be devoted to report ing the happenings of the North Anerican

Symposium on bat research, for the benef i t  of  those unable to attend that

funct ion.

The New Literature sect ion ni l l  cont inue, but i te coverage wi lL not depend

upon the search image of any oD€ personr In ehort, that is an j-nvitation

to readers of BRN to pass along new ci tat ions as they encounter them.

Usually people here at Carleton are able to scan a good number of journals

for art ic les on bats, certainly basic journals including: Sciencer Journal

of Mammalogyn Marnmalia, Canadian Journal of Zoology, !,volution, American

Natural ist ,  EcoJ"ogy, Journal of  tscology, Journal of  Appl ied Ecologyr

Journal of  Wildl i fe Management,  Journal of  Physiologyr Oecologiar Oikost

, . ,  and a var iety of others. However,  when you encounter a tnett l

c i tat ion, please jot  i t  doum and send i t  in.

We wi l l  t ry to subdivide the New Literature sect ion by topic t  and wherever

possible include the rnai l ing address of the senior author to faci l i tate
gett ing in touch re rePrintsl  etc.

I  am planning to add a new sect ion referr ing to Li terature, namely a

sect ion which provides references to art ic les IN PRESS. Given the present

Iags between the t ime when an art ic le is accepted for publ icat ion and

whJn it actually app,ears, this section could be an excellent means of

finding out about ongoing work. However, this will only be valuable
j,f people send us appropriate citations. Please only provide data for

art ic les which are accepted for publ icat ion, and provide us with the date

when the article rras accepted. lire do not plan to include articles which
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are r in preparat ionr or rsubmittedr.

Hou to Subscribe

From the records provided us by Bob Martinr it is evident that all
subscriptions have nou expired, if for no other raason than we have no
fion€fo If you wish to be added tor or kept on the mailing liet for
3pN, please compLete the attached form and return it to me before
1l July 1977. P1ease indicate your area of intereet on the form so
that we can add it to a naster list of subscribers and their interests.
This liet wil} forn the baeie for the next two iesues of BRN which ehould
appear in August 1977.

Cost

To cover the costs of duplicating and mailiug each iesue (r,re anticipate
1O priated pages per issue),  we est imate a total  cost of  $] .OO per year
So, if you want to be included, fil l in the attached forn and send a
moneJr ordero

Meetings

Eighth Annual North Arnerican Synposiun on Bat Research

This yilt be held in Ottawa at the Skyline lloteL on 14 and 15 October 19?7.
lrJe anticipate space for 4l papers on the progratrne and pLan to include a
workshop on techniques for studying bats on the evening of 14 October.
The rneetings are being hosted by the Faculty of Graduate Studies at
Carleton University. For nore information contact either Roy Horst
(progranme) or Brock Fenton (Local) .

Fifth International Bat Research Conference

This uill be held in conjunction with the
Symposiurn on Bat Research in Albuquerque,
For more detai ls contact el tber:

J.S. Findley
lluseun of Southvestern Biology
Universi ty of New Mexico
Albuquerque, New Mexico 87lt ' l

Ninth Annual North American
Neu Mexico in August 1978.

D.E. wi lson
National Fish and i{ildIife

Laboratory
National Museun of Natural

History
Uashington, D.C, 20160

or

News

Kim and Richard Thomas have recently moved to the Departnent of Biology
at the University of Puerto Rico (nio ptearas, Puerto Rico OO951), and
they are currently working on various aspects of the biology of bats which
occur in Puerto Rico. They would be gLad to vieit witb bat biologiets
who might be passing througb Puerto Rico.

Jim Simmons has prcpared an infornation oheet for people who have
obeerved bats feeding in the f ie ld (see attached).  I f  you caJo provide
hin uith any of the information rcqueeted on the form, please conplete
same and send it along to hin (Departnent of Psychology, Washington
Universityr St. touie , Missouri 6t'ltO).
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'
Sclence volume 195, p. 776 cariee a review of THE SCIENCE Of SPEIEOLOGY

by Barry F. Beck in which the importance of coneervation of biological
features of caves is emphasiaed. The book, edi ted by T.D, Ford and C.H.D.
Cul l ingford, is publ ished by Academic Press and runs S29.5O.

llost readers will probably have heard about the woman from northeast
Maryland who wae bitten on 10 l4ay 19?6 by an Eptesicus fuscue, and who
died fron rabies contracted via this bi te,  on 27 June 1975, in spi te of
treatment with the recommended doses of duck embryo vacci .ne. More detai ls
of this are presented in the Rabies Survei l lance Report  for Apri l  to . Iune
1976 wt.ich was issued in December 1976 by the U.S. Department of Health
Educat ion and Welfareo This unfortunate incident certainly appears to
have precipi tated a great deal of  concern about bats and publ ic health,
and I  suspect that the incidence of bat control  operat ions hae been
increased accordingly"

In this coatext,  we are st i l l  wi thout a good supply of data on
effect ive means of control l ing bate, but a forthcoming publ icat ion
from Torn Kunz and his people at Boston Universi ty (see IN PRESS sect ion)
rnay help to provide some annunit io4 against the cont inued use of
pest ic ides against batsn The main argument against use of pest ic ides
to control  bats is that they are not very effect ive, certainly not as
effect ive as seal ing out the bats, and probab).y not as effect ive as
the use of  l ight .

Short  Coumunicat ions

I am current ly reconsidering the whole idea of 'publ ishingr short
communications in BRN. l"lanuscripts in hand are double spaced typed
and would have to be retyped to al lorv eff ic ient use of space. This
uould considerab).y delay the appearance of thj.s lssuc, eo the whole
matter is deferred.

New Literature

Behaviour

Turner,  D.,  A. Shaughnessy and E. Gould. 1972. Individual recognit ion
between mother and infant bats (Myot is).  IN Animal Crientat ion and
Navigat ion,  S"R. Gal ler ,  K.  Schmidt-Koenig,  G.J.  Jacobs and R.1, .
Bel levi l le (eds).  NASA SP-252: 355 - 171. (obviously not new, but
perhaps missed by some readere).

Ko1b.. A. 1975. Funktion und Wirkungswelse der Riechlaute der
t lausohrf ledermaus, Myot is myot is.  Z. Sauget ierkunde 4t(4) t  226 - 216.
( funct ion and mode of act ion of the so-cal}ed ol factory sounds of the
i lous€-eared bat).  Biologisches Inst i tut ,  85 Bamberg, Jesuitenstr .  2

Foster,  ! '1.S. and R.1,1. Timm. 1976. Tent-making by Art ibeus jamaicensie
(Ctr i roptera :  Phyl lostomatidae) with comments on plants used by bats
f;or tents.  Bj .otropica 8(4) ' ,  26, -  269. Museun of Vertebrate Zoologr,
Universi ty of Cal i fornia, Berkley, Cal i fornia 94?aO.

Cope, J. ts.  and S.B. Humphrey. 19??. SSrr ing and auturu swarning behavior
in the Indiana bat,  Myot is sodal. is.  . f  .  Manm. 58(t)  |  9t  -  9r.
Departnent of Biology, Earlhan Col lege, Richrnond, Indiana.

Brosset,  A. 1975. Social  organizat ion in the Afr ican bat,  Yyol ie
boccagei.  Z. Tierpsychol.  42: ,o -  ,6.  Laboratoire dr6cff ig ineral
due Museun National drHistoire Naturel le,  4Ae du Pet i t  Chateau,
91.8OO Brunoy, France.
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Bradbury, J.w. and s.r , .  vehrencamp. 1976. social  organizat ion and

foraging in ernbal lonurid batsn f .  f ie ld studies. Behav. Ecol.  Sociobiol .
1. t t7 -  391.

Bradbury, J.w".  and S.L. Vehrencamp. 1975" Social  organizat ion and
foraging in embal lonurid bats. I I .  A model for the determinat ion of
group size, Behav. Ico1, Sociobiol .  1:  ,83 -  404. Department of
Biolory CO16, Universi ty of Cal i fornia at San Diego, La Jol la,
California 92A9j,

Anatony

Cooperr J.G. and K"P. Bhatnagar.  1976. Oomparat ive anatomy of the
vomeronasal organ complex in bats.  J.  Anat.  122(t)3 j71 -  601.
Department of Anatomy, l leal th Ssiences Center,  Universi ty of
Louisvi l le,  Louisvi" l le,  Kentucky 4OZOf

Distr ibut ion

chakraborty,  s.  1975" on a cor lect ion of mamnals from Bhutan, Rec.
%ooI.  Surv. India 68: 1 -  20 (chiropterans pp ? -  t ) .

Long, C.A. 1976" The occurrence ,  status and importance of bats in
l i isconsin wi th a key to the species.  Wisconsin .A,cad. Sci . ,  Arts
& Letters.  Transn n 64: 5a -  82.

Populat ions

Hunphreyr S.R. and J.B. Cope" 1977. Survival  rates of the endangered
Indiana bat,  MJot is sg4a1is.  J.  l " lamm. :B(t)  z 32 -  36.
Flor ida State Huseum, Universi ty of Flor ida, Gginesvi l le,  Flor ida t2611

Tutt ler  M.D. and D"E. stevenson. 1977" An analysis of  migrat ion as a
mortal i ty factor in the gray bat based on publ ic recoveries of
banded bats. Am. mid1. Nat.  97( iz 235 - Z4O. Mi lwaukee publ ic
l"luseum, lulilwaukee, Hisconsin,

Other

Foottr  'vJ,H, 1976" Use of f luorescent powders to monitor t ' t ight
act iv i t ies of adult  Gl ischrochi lus quadris ianatus (Coleoptera :
NitLilulidae) . can. EfrTl-16S1d4-T 

-oTf.-*Gatually 

aboirt beetles,
but the technique might be useful.

Gardner,  A.L. 1977. Taxonomic impl icat ions of the karyotypes of
Molossqpq and 9ynq_mops (Mammalia ;  Chiroptera).  Proc. Biol .  Soc.
- . .hash. 69147)t  54, -  55O"

stephens, R.J. BRd L.J.  cabraL*Anderson. 1975. Erythropoiesis in the
yolk sac of the bat,  Tgdg: ldg brasi l iensis c.ynocephal-a. Anat.  Rec.
186(4)t  525 -  552"

Suga, N. 1977. Ampl i tude spectrum representat ion in the doppler-shi f ted-
CF processing area of the auditory cortex of the mustache bat.
Science 196Q285): 64 - 6?. Department of Biology Washington University
St.  Louis,  Missouri  63130.

to rnake this longer (and a hel l  of  a lot  nore tedious to prepare) send
in ci te. t ions. I t ,  wi l l  l relp us i f  you type the ci te. t ions o\ ,X5 cardgo
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(ttris time thie is a highly biased sanpre derived from vork here at
C;rrleton and from information provided by Tom Kunz; to nake it more
representative send us inforuration)

Kunz, T.H. and E.L,P. Anthony. in precs. On the eff ic iency of the
Tuttle bat trap. J. Mamnalog'y.

Kunz, T.H. r  E.L.P. Anthony and 'ul .T, Runage. in press. Mortal i ty of
l i t t le broyn bats fol lowing mult iple pest ic ide appl icat ions.
Journal of iJildlife Managenent.

Anthonyl E.L.P. and T.H. Kunz. in press. Feeding strategies of the
l i t t le brown bat,  l iyot ig luci fugus, in southern New l lampehire.
Ecologl .

c larkr  D.R. Jr . r  T 'H. Kunz and T. i l .  Kaieer.  in press.  rnsect ic ides
applied to a nursery colony of little brown 6s1s (Myotis lucifugus) I
Iethal concentration in brain tissue. J. l ' lamnalogy.

Fentoa, M.8. ,  N.G.H. Boyle,  T.M. Harr ison and D.J.  Ocley.  in press.
Act iv i ty patterns, habitat  use and prey eelect ion by some Afr ican
insect ivorous bate. Biotropica

Fentonr I , ,1.B.r D.H.M. Cumning and D.J. Ox1ey. in press. Prey of Bat
Hawke and availabitity of bats. Condor.

Fentont M.B. in press. Variat ion in the sociaL cal ls of l i t t le brom
bats (Myotis $rcifugus). Canadiaa Journal of Zoo1oglr.

Ful lardr J.H. and M.ts.  Fenton. in press. Acoust ic and behavioural
analysis of the sounds produced by sone species of Nearct ic Arct i idae
(Lepidoptera). Canadl.an Journal of Zoology.

Fullardt J.H. in press. Phenology of sound-producing arctiids and the
act iv i ty of insect ivorous bats. Nature,

To make Bat Research Nerrs a valuable ad viable nevslettert we need
contr ibut ions -  new6r neu l i terature, art ic lee which have been accepted.
Send in the subscription forn and your noney and Join int

Did you hear that there is a runour going round that Texag Tech University
Press nay actually publish the second part of the Phyllostcmatid book
La 1977? Perhaps you have heard some other worth-while goeeipl
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DATA SHEET FOR SIIRVEY OF FORAGING BEHAVIOR BY BATS

Please read all the ltems to become acquainted wich them before beginnlng
to f111 out the sheet.

PI,EASE RETI]RN THIS TO: JAMES A. SIMMONS
WASHINGTON I'NIVERSITY
DEPARTI.IENT OF PSYCHOI.OGY
sArNT LOUTS, I{ ISSOURT 63130 u.s.A.

t  ) .  Species of  bat

2).  Accuracy of  ident i f icat ion:  (Check one)

Defini te Probable Possible

3).  How was ident i f icat ion made? (Nett ing,  Shoot ing,  etc.) .

4).  Was the bat hunt lng for prey? (Check one)

Defini tely Probably PossibLy

5).  Was the bat (3199€9 check the fol lovr ir lg appropriate statements)

a).  f ly ing in the open?

b).  h igher than L0 meters?

e),  Lower than 1-0 meEers?

d).  i f  not  in the open, was i t  c lose to obstacLesn

e).  Were the obscacl-es t rees _,  waLls,  _,  rocks,  _,  or  was the

bat fl-ying over water?

f) .  How far from the obstacles r .ras the bat? metefs.

g).  Were the prey in f l ight also, or was the bat gleaning prey from surfaces?

h).  I f  possibLe, can you ident i fy the prey?

l) .  I f  the bat was not in f l ight,  was i t  walking or cra!/ l ing on a substrate

ln search of prey?

QYEE)
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j). Was the bat hanging ln a f lxed location and f lying to get prey that

moved near-by?

k).  Was i t  before sunset?

I{as l t  at  dusk?

Was i t  at  n ight?

1).  Were you ab1e to watch the behavior closely?

Was a night v is ion device in use?

n).  I f  these i tems are not suf f ic ien!  to descr ibe the batrs behavior,  p lease

descr ibe i t  here

n).  Were Eapes made of  acoust ical  s ignals?

Are these tapes avai labLe? from whom?

o). Were photographs taken?

From whom?

Are these avai lable?

6).  Approximate date of obsenrat ions

7).  Approximate date of  rePort

Thank you for taking the t ime to complete the data sheet.  As soon as enough

have returned and patterns or surpr ises emerge from the colLect ive responses, I

$r i lL teLL you the resul ts.  I f  you have any suggest ions about th is sunrey,  p lease

tel l  me.

NAME:

ADDRESS:
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Auguet 1977Volume 18, nunber 2/,

Editor

BAT RESEARCH NE\IS

Dr. M.3. Fenton
Departnent of Biologr
Carleton Unlversity
Ottawa, Canada

Kls 585

I'tanaeing Edi,tor

Dr. Roy Horst
Department of BloLogy
State University College

at Potsdant
Potsdan, New York 11676

Upon my return from six vreel<s in Africa I, was sonrewhat svamped by tbe
piLe of reguests for subscriptions to BRN; the list of subscribere to date
and their area6 of interest is provided within. 'This can be updited as (it)
more forms arrlve here.

LIBiTARI.ES AI{D OTHERS PLI]AS]' NCTE I do not have a supply of back issues
of BIiN and therefore cannot provide then on request. If you feel that you
have been short changed and are missing back issuest you should contact
Dr.  R.L. Mart in,  Departnerrt  of  BioLogy, Universi ty of Maine, Preble Hal l r
Farmington, Maine 04938. There ie no.volume 17 presently availabl,e.

We still need submissions for the Literature section, either for New
Literaturer or art ic les IN Press.

News

I.D. Pendharkar (Department of 2oolo9r,  S.N, Govt.  P.G. Col lege, Khandwa M.P.
INDIA) hae written to indicate that he is uorking on the Biology of
Tadarida 3!iE!3, and that he is interested in bats in general and in
some of their  parasi tes.

Dr. Wilfred Schober (Karl-Marx-UnivereitHt, Bereich t"ledizin, Paul-Flechsig-
Institut fur Hirnforschung, Abteilrmg fUr Neuroanatomie DDR 7Ol Leipzig
Emilienstrabe 14) I the editor of the Neyletter I,IYCTALUS, has written to
say that he is working on a book on bats and wculd appreciate receiving
pictures of bats which he might use (with appropriate credit6).  He i6
parti.cularly interested in photographs of bats at Carlsbad Caverns - the
clouds of emerging bats.

B. Dennis Sustare (Department of BioJ.ogrs Clarkson Co1lege, Potsdarn, New York
11676) wrote in to report two instances of Myotis lucifunrs becoming
tang1edinp1ants.bothobservat ions! ' . 'eref f i i tyof
I'ladison, Vjisconsin. One involved cornmon burdock (Arctium minus), the
other rvater-mi1foil (Myriophyl.Lun spicatum); the rEFffiTaFatat to
the bat,  the lat ter,  because of Sustarels aesistancef uao not.  For
further details contact Dennis Suetare.

Dr. W. Harmata (Polska-Poland, IO-OO5 Krakow-Cracov, Krupnicza Str. 50
Institute of Zoology UJ, Dpt. of Zoo psycholo5:y and llthology of Anlnals)
has sent in sorne very attractive poet cards with pictures of
Plecotus auritus, Rhinol,ophus ferrun-equinun - on€ species to a card.
They are very well done.
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R. Michael Bourke (D.A.S.F. Keraxat,  Eaet New Bri tain,  Papua New Guinea)
has sent in Volume J, number 4 of the Niugini  Caver of which he is
the Editor.  According to the table of contents, Lhe newsletter
contains an interest ing aray of art ic les.

Denny Constantine has sent in a staternent on rtsat Rabies Control Policyl
f ron the State of Cal i fornia Department of Health which is dated
p March 197?. The objectives of the progranune include:
fr1. mininizing human exposure to rabid bats. ( fnis nay require

exclusion of bat colonies from select bui lcr ings. l let l rods
selected should be permanent in effect and safe in anpl icat ion.)

2. taking steps necesaary to be certain that the publ ic is inforned
regarding the r isk of contact with bats without creat ing undue
alarm or fai l ing to recognize the important ecological  role of bats
in the control  of  insects.  (Educat ional ef forts may include
leaf lets,  lectures, and the use of newopapers, r . ,dio,  and
televis ion).r l

The statenent also provides information about the pol icy of the
Department of l leal th,  ranging fron encouraging rcontrolr  of  bats
in bui ldings by physical ly prevent ing reentry,  through destruct ion
of bats in a colony in which there is an act ive laboratory cnnf irmed
rabies eipzoot ic,  to encouraging work on ra.re and endangered bats
(with concurrence of the Cal i fornia Departmer,t  of  Fish and GaneL
For further detai l .s contact:  State of Cal i fornia Department of i ieal th,
Infect ious Disease Sect ion, 21J1 Berkeley Way, berkeleV CA 94?O4
- telephone 4r5-84t-?9AO ext.  555,

The May 19?? Lssue of the t lSS (nat ional Speleologic;r l  society) NEVJS carr ied,
on page 87, t t re fol lowing information about br. ts (unr ler the heading
Ft.  Stanton Bats Ki l led):  tThe Bureau of Land l ianagement said the
deaths of nearly a third of the bat populat ion in Fort  Stanton Cave
near Capitan, N.M. u€re caused by var idals,  rrot  disease as or iginal ly
throught. An investigation by the P,LM and the State Llnvironnental
Improvement Aqency found that the 355 bats had been knocked from the
wal ls and cei l ing of the cave and smashed. Fol lowing the discovery
of the muti lated bats, the cave was closed. i lovrever,  i t  has now been
reo' ;ened to cavers obtaining permits from the Roswel l  NM, BLM
headquar.t€rs. I

Tim DooLey Q61 W. Cool Drive, Tucson Arizona BfZOt+) has written to say
that: ItI am interested in conserving bats and mammals in generat and
I would Like to hear from anyone interested in trading mammal study
skins and skul lsrt .  I  am sure that Tim can provide interested part ies
with a l ist  oi 'what he has to trade and what he needs.

Richard LaVal (2816 Mexico Gravel Rd., Columbia Missouri 65ZOl) has written
to say that he is going to be invoLved in preparing a new recovery
plan for Myot is sodal is and would welcome input from interested part ies.

Phoebe Wray (Endangered Species Product ions Inc. 1?5 dest Main Street,
Ayer,  MA O14ri l  has indicated that she could use a bat for an
exhibi t .  She would prefer a smal l  Myot is with wings spread so that
the structure is vis ible.  (A preserved bat is what she would prefer).

J.C. Rauch (Department of Zoology, Universi ty of Manitoba, Winnipeg,
Canada RrT 2I{2) has wri t ten to point out the avai labi l l ty of
some publications on the comparative anatomy of mammalian brains:

10
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Katalog der SHugetierghirne (Catalogue of nammalian brains),
catalogue 1 (19?O) ortler number ,11214? Brauer Katalog 1, cost
173,OO Marke. Catalogue 2 Q9?5) order nrrnber ,rA4OZ5r Brauer
Katalog 21 cost 1J5IOO Marks. Authors Dr.  Kurt  Brauer and Dr. ni l f r ied
Schoberr publishers VEB Gustav Fieher Verlag, 59 Jena, Villengang 2, DDR

Jim Rowel l  (Cnicago Zoological  Park, Brookf ield ILl inois 6O5l) has wri t ten
to say that they are keeping 6ome species of bats in capt iv i ty there
and that he would be interested in receiving information about
the oonposition of bat milk - I praeume that he has looked at
Part  1 of the Phyl lostomatidae book from Texas Tech.

James R. Bain (Department of zoorogys 22) l3artram tiaIl, university of
l ' lor ida, Gainesvi l le,  Flor ida 12511) has wri t ten to say that he is
doing some homing experiments with Nyct iceius humeral is in f lor ida.
He would be gratefuL if persons finding tagged ll.. @1,i" uouLd
contact  h in.

Ralph A. Raschig (Route 2, Box 4tJ Eagle River,  wisconsin *rzi)  st i l l  has
a supply of BATS NEED FRIEIIDS bumper stickers.

Bat Detectors

The most recent isr, ;ue of the Journal of  Mammalogy (volurne 58, no. 2) has
a paper by Anderson and Mil ler (see l{ew Li terature sect ion for detai le)
descr ibing a portable ul traeonic detect iou system for recording bat cr ies
in the f ie1d. This provides another al ternat ive for persona wishing to
tune in on the ul- treisonic cr ies of bats.

I also recently received literature fron an English Company (QltC Instrunents
LTD! 229 l'1ile End rloadr London E1 l+AA) describing a QMC Bat Detector for
US$85O.OO. This is a versatile machine which operates as a broad band
aad as a rselect ive frequency analysisr detector.  The QMC machine e.r ises
from work by David Pye.

There is now quite an array of bat detectors avai l"ablei  (see also Gri f f in BRN

forunW
QMCBatDm1o-18oIdiz 'coutbinesbroadbandoperat ion

with select ive frequency analysis
Lincoln Bat Detector,  sensit ive from 10 - 2OO ldlz,  broad band operat ion

(ei ther of these nachines is sui table for recording high frequenc1r
sounds directly _on magnetic tape - for hlgh frequency sotrnds tape
speed must be 16 cn/sec -  at  least)

Holgete Bet Detector,  sensit ive from 1O - 18O kl lz,  a heterodyne syatem for
sel-ect ive frequency analysis

any of these machines is avai l .able commercial ly,  Ql" iC as indicated above,
Lincoln Detectors from the Carleton Universi ty Science Workshop, Ottaua
Canada KIS 585, and l{olgates from Holgates of Totton, Commerci i l  Road,
Totton, Hants, En61and.

for under ]O0.OO U.S.
Leak Detectors, crysta.l microphones tuned to t+O ldls (usually) and soJ.d

comrnercial |y as leak detectors. A var iety of companies eel ls thesa
machines for e vidc variety of prices. our workshop here has been
selling thr for around $1OO.OO US.

16 19?6>
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ELectret microphone and integrated electronic components which divide
incoming ul t rar ;onic s ignals by 10 ( tne f rgquencies are div ided by 10).
this is the system 'descr ibed by Anderson ,nd t ' , i l1er.  f t  is inexpeneive
but,  as far as f  know, not avai lable commercial ly.

For someone interested in the feeding behaviour of a b,- i t  which uses high
intensity echoLoci. t ion cal ls with 40 kHz components, the le.ek detectors
are sui table and relat iveLy cheap. I  have found them excel lent for
introducing students to feeding bats.

hhen the high intensity echolocl t ion si6;ntr ls d.o not include cornronents at
4o t<t tzr  F tuneable receiver (( .Nc or Holgate) or a broad band, i" ; ; ; ; ; ; "  i "
essent ial ;  the electret microphone would :r lso funct ion welr  in this
context .

The Ql"iC Bat Detector is probably
the select ive frer. ,uency analysi .s
Detectors which our workshop has
alternat ive.

I  do not guerantee any of the pr ices quoted

We hope to have most of ther;e instruments
Symposium on Bat Research (number 8) here

the most versat i le,  but i f  you do not want
potent ia l ,  the modif ied Lincoln tsnt
been bui lding offer a Iess expensive

a oove .

display at  the North Ame:ican
Ottawa on 14 and 15 October 1g??.

6n

in

Short Communicati.cns

None av, ' i lable for  th is issue.

14 and 15 October 197? North American Symposium on Bat Research

Persons wiehing to present papers at this meeting should complete the
enclosed forn and send i t ,  t r i th their  abstract ,  to Roy l lorst '  see not ice
for date when abstracts must be received i f  papers are to be included on
the progrsom€r

The meetings wi l l  take place at the Skyl ine Hotel  in Ottawa, but on
Friday night (14 OctoUer) we have arranged to occupy a large room at
Carleton University. At that time we would like to have a general workshop
on techniques for studying bats ( there wi l ,1 also be a cash bar to increase
levels of  percept ion).

Therefore, i f  you are working with bats and nish to contr ibute to a workshop
on techniquea, br ing along your wares (so to speak) and part ic ipate.
We wi l l  certainly have a var iety of bi ' t  detectors and recording equipment
on hand, and would hope that those working vr i th radio telemetryt  l ight
tagging, . . .  etc. ,  wi l l  part ic ipate.  Other topics which could be covered
incluCe photography, techniques for observat ion . . .  etc.

l l le wi l l  have a novie projector on hand that evening i f  you have a good

film about bats you woul-d like to show'

For persons requiring inexpensive accomrnodation, we will do our very best
to arange this, Direct your inqulries to ne and I will do what I can about

them.

Hope to see a good crowd here in October. . .
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New Literature

BRN 1t

Anatomy

Mainoya, J.R. and K. i4.  Howel l .  1977. Histology of the frontaL sav in three
snecies of leai-nosed bats (Hipposderidae).  E. Afr .  i l i ldL. J.  15Q)r 14? - 155.

Pevet,  P.,  J.A. Kappers and A.M. Vo0te. 1977. Tt ie pineal gland of nocturnal
mammals. I .  The pinealocytes of the bat (Nycta1us !993$8, Schreber).
J.  l ieural  Transmission 40l 47 -  6E. (Netherlands Central  Inst i tute
for Brain Research, I jd i jk 28, Ansterdam-O, The Netherlands).

Perret ,  M.I4.1 H. Huggel ,  and M. Mi lLet .  1976. Histologie et  h ietochemie due
complexe neurovascul-aire de 1rai le de Ia chauve-souris.  Rev. Suisse
de Zoologie 8l(4) z 9O9 - 911.

Behaviour

Bradb',ryr J.d. and 5.L. Vehrencamp. 1977. Social  or6anizat ion and foraging
jn embal lonurid bats. I I I  i ' iat ing systems. Behav. Eco].  Soclobiol .  2t1-17.

Bradbury, J.W. and S.L. Vehrencamp. 19?7t Social  organizat ion and fora6; ing
ir i  ernb l lonurid bats. IV Parental  investment patt€r[6r Behav. Ecol.
uociolrrol .  2:  19 -  29.  (Department of  Bj-ology C-O15, Universi ty of
Cal i fornia at San i . r iego, La Jo1la, Cal i fornia 92097).

Schul ler,  G. 1977. bcho delay and overlap ui th emit , ted or ientat ion sounds
and Doppler shi f f , 'compeneation in the bat,  Rhinolophus femum-equinum.
J .  Conp. Physiol .  Al  t4( f  )  :  1O' j  -  114. (  nrUeitsf iupp-NeGo- unA-
Rezeptorphysiologie F.rchbereich ts iologie, Universi tHt l r rankfurt
D-5OOO, Frankfurt ,  Federal  Republ ic of Germany).

Diet

DanieL, M.J. 1976. Feeding by the short- tai led bat ($rqgacina
on frui t  and possibly neciar.  New ZeAIand J. ZooIS(4-f i -
( rcology Div is jon,  N, - .  I )ept .  of  Science and Inci  Res. P.O.
30466, Lower t 'ut t  r  New Zealand).

Vest jens,  VJ.J.M. and L.S. HaI l .  1977. Stomach contents of  for ty- two species
of bats from the Australaeian Region. Aust.  l r / i ld l .  Rev. 4: 2r -  3r.
(u iv is ion of  r ' i ld l i fe Research CSIRO, P.O. Box 84, Lyneham A.C.T. 26}tr
l  ustral ia)  .

Distr i -but ion

Adam, ! - .  and B. Hut,ert .  1976. Les Nycter idae (Chiroptera) du S6n6gal :
distr ibut ion, biorn6tr ie et c l imorplr ism se>ruel.  Marnmal ia 40(4) s 59? - 6l t .

Hanak, V. and J. GSisIer.  19?6. Pipistrel luq nat lrusi i -  (Keyserl ing et
B1asius, 1879) (Chiroptera :  Vespeit l l ionidael- fn czechoslovakia.
Vest.  Cs. spol.  zoo1. 40: ? -  21. (Department of Systernat ic Zoology,
Charles Universi ty,  Viniena 7, 128 44 Praha, CSl jR.

Gardner,  A.L. 19?6. The distr ibut ional status of some Peruvian mammale.
Occ. Pap. l " ius. ZooL. touisiana State Univ.  no. 48: 1 -  18. (Nat ionaL
i: ish and Wildl i fe Laboratory, Fish and r l i ld l i fe iervice, Nat ional
Iulusi  um of l ratural .  History, war;hington, D.C .  20560) .

Buden, D.h. 1977. First  recor,rs of the genus Brachyphyl, la from the Caicoe
Islandsr with notes on geographic var iat ion. J.  l " iamm. 58Q)r 221 - 225
(Museum of Zoology, Louisiana State Universi ty,  Daton Houge, Louieiana
7o89r).

Farney, J.P. and J.K. Jones Jr.  19?5. Noteworthy records of bats from
Nebraska. I ' iammalia 39Q)r t2? -  t29 (De;,artment of Biology, Kearney
State Col1ege, i rearrej ,  Nebraska.)

Box
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Lavarr  R.K. 1977. Notes on some costa Rican bats.  Brenesia 10: 10 -  11
28t6 Mexico Gravel Road, Columbia Mo. 55aot)

Menzies, J. I .  1977. Irossi l  and subfossi l  f rui t  bats from the mountains of
i , {ew Guinea. Aust.  J.  ZooI.25(2):  329 - 336,

Pieper, iiarald. 1977. !' ledermHuse aus Schleiereulen-GerrrblLen van der
Insel  Kreta.  Z.  Sauget ierkunde 4A(1) z ? -  12 (GeoI.  -  pa1Hont.
Inst i tut  und i4useum, OlshaLrsenstrasse 4O-5o, D-?-1OO Ki.e1, vJ. Germany).

i?oert  H. 1975. zur kenntnis der chiropterenfauna sUdwestafr j ,kas.
Southwest Afr ica Scient i f ic Soc. J.  292 1O5 - 12?.

sni thers!  R.H.N. and J.L.P. Lobao Tel1o. 19?6. uheck List  and at las of
the mammals of Mogamll ique. Mus:eum i t iemoir no. 8,  Trustees of the
National Museums and Monumelts of Rhorlesia, Sal isbury. (Nat ional
] , luseum of Rhoclesia, P. t rox 8OO6, Causewayrkhodesia).

Parar; i tes

Anciaux de Faveaux, I ' i  .  1975. Catalogue des acariens, pa!-aeites e! cornmensau:K
des Chiro?tdres. Doc. de Travai l  ,$tud. no. 7t  l3russels,  tse1gium,
637 pp.- (c i ta Sonat iba-bel levue, BAtinent c.  r  1/App. 1!3, constant ine
Alger ia) .

Guir la l r  J.A. 1976. Studies on intest inal  parasi tes;  f rorn a porulat1on of
the noctule ( l iyctalus ncctula, Schreber 1?74) taken in Denmark during
the period of l r ibernat ion. Contr ibut ions to the Parasi t ic fauna of
Denmark no. 4, K. Vet.  Landbohojsk Arsskr,  19252 15j -  1?2,

Hol1oway, B.A. 1976. t ,  r€w bat-f ly family from New Zealand (Diptera :
l " lystacinobi idr ' ie).  New zealand J. Zool.  l (4):  zT9 - JO1 (gntonologr
Divis ion,  Dept.  of  Sci .  and Ind. Resources, .Fr ivate Bag, Aukland,
i iew Zealand).

Mitchel l ,  . l i .  ancl  F. Punzo. 1976. tr lctoparasi tes of bats from Nepa1.
J.  Bombay Nat.  Hist .  Soc. 73(1)t  84 -  8Z (Depar. tment of  Zoolog.y ani
Untomology, Iowa $tate Universi ty,  Ames lowa 5OO1O).

Relserr ,  W.K.,  M.L.  Kennedy, and N.f  .  Reisen. 19?5. yr inter ecology of
ectoparasi tes col lected from hibernat ing Myot is vel i fer ( l r tan) in
southwestern Oklahoma (Chiroptera : Vespeffiflnia J. parasj_to1.
52(4):  528 -  6 l> (Dept.  of  Zoology, univ.Oklahoma, Norman oK?3069).

Physiology * Te:nperature Regulation

Anciaux cle Favaaux, ! i .  1976. La l6thargie chez les chiroptdres drAfr ique
centrale.  Int .  J.  Speleol .  8:  291 -  tot  (see above).

col l insr M. iv. ,  M. i ' r .  French, P.c.  Hiron, J.R. rdle,  o.  Bassir  and R.T.
' r l i l l ians.  1977. The conjugat ion of  benzoic acid in the Afr ican bet,
9pomops franquet i .  comp. Biochern. a 'd physiol ,  55(a):  1oi  -  1o5.
(St.  I ' laryrs Hospi ta l ,  Schoo1 of  l , iedic ine,  De,artment of  Biochemistry,
I , , rndon W2 1PG, [ngland).

Heust:r ,  l t l  .  19?7, The ocul-oauricular phenomenon and inspiratory innervat ion
of the M. retroaurj-cular is as a phylogenet ic rel ict  of  the ul trasonic
or ientat ion of bats (Chiroptera).  J.  Neurol .  2142 22J - Z2Z.
(Neurologische Kl inik,  Ludwig-Maxini l ians-Universi tHt,  t<t i -ni lcum
Grosshadernr Marchioninis. , t r .  15, D-8OOO' Mtlnchen /O, Fed. Rep. Germany)

Hurka, L. 1977. LhiropterozBnosen einiger winterquart iere in i lestbBhmen.
Vest.  Cs. spol .  Zoo1. 41(1)2 15 -  19" (VelesL,rv inova 5,  lo l  14 Pizen 1,
cssR).

Hirschfeld,  J.R. and M.L. O'Farrel l .  j9?6. Comparisons of  d i f ferent ia l
warming rates and t issue temperatures in some specJ.es of desert  bats.
Comp. Biochem. Physiol .  55A(1)z 8t  -  87.  (Dept.  Biological  Sciences,
iJniv.  i i levadar Las Vagas, Nevad.a 89154).

Nelson, Z,C. I  J.R. Hirschfeld,  i ) ,0.  Schreiweis and iv l .J.  Or!-arrel l  .  1976.
f l ight nuscle contract ion in relat ion to ambient temperaitures in some
species of desert  bats.  Comp. Biochen. lhysiol .  )5Al 11 -  t5
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Salather E.P. 1977. An analysis of interet i t ia l  f lu id pressure in the
web of the bat wing. Am. J. Physiol; 42O)z 11297 - HlOt. (Department
of Physiology, Universi ty of Ar izona, Tucson, Ari .zona 85721).

Systematics

Barghoorn, S.F. 1977. New mater ial  of  Vespert i l iavus Schlosser (Mammalia
based onChiroptera) and suggested relat ionships of enbal lonurid bats

cranial  morphology. American l" luseum Novitates, 2518r 1 -  29.
Deernet,  J.F. and J.I ' .  Noblet.  1975. Donn6es sur l -a pipistrel le de Nathusiue

l ipistrel lus nathusi i  (Keyserl ing and Blasino),  le moloese de Cestoni,
Tadar ic latenio! is(Raf ineaque) 'et Iaserot inebicolore, I@
murfiG-(fii i5)-d"ns Ie departement de lrlsere. l"ian,mali.ToT5Ei - 52t.
( f l - l?enue Jean Perot,  J8too, Grenoble).

Greenbaum; I .F. ,  R.J.  Baker,  and D.L.  vJi lson. 1975. l lvolut ionary
iraplications of the karyotypes of the stenodernine genera 4g|91g,r
Ariteus, Phyllops and lg!-gphllfL Bull. S. California .A.cad. Sci.
74( ' t )z 155 - 159. (Department of Biology, fexas Tech Unj.vers; i tyg
Lubbock, fexas).

Taboada, S. 19?5. Histor i .a y actual izacion taxonomica de Llgunas especies
ant i lLanas de murci6lagos de los g6neros Pteronotus, l j ractryphyl la,
l iasiurus, y Antrozous (Mammalia:  Chiroptera).  Poeyana, 151, 1 -  24.
(Laborator io de Vertebrados, Inst i tuto de Zoologia, Academia de
Ciencias de Cuba, La Habana, Cuba).

hi lson, D.. i .  1975. The subspecies of  Thyroptera disci fera (Lichtenstein
and Peters).  Proc. Biol .  soc. warEl-59(2[)T f f i .  (Nat ional
Fish and l i i l -dl i fe Laborator ies, Nat ional l , luseum of Natural  History,

'iashington, D.C , 2Or5O).

Techniques

irncierson, R.B. and L.A. Mi l ler .  1977. A portable ul t rasonic detect ion systen
for recording bat cr ies in the : ' ie ld.  . I .  t lamm. 58(2) t  226 - 229.
(Inst i tute of Biology, Odense Universi ty,  DK-5OOOr Odense, Denmark).

Youngso4 r ' ,v .  K. and N.L. McKenzie. 1977 ,  An improved bat-col lect ing
technique. Austral ian Mammal Society Bul let in 7Q)t 20 -  21.
(Western Austral ian ' r i i ld l i fe Research Center,  Department of Fisheries
and Vl i ld l i fe,  P.O. Box 11, Wanneroo, I { .A.  6O55t Austral ia) .
(a shot gun and a spot l ight) .

Misc.

Clark, L).R. Jr.  and R.1"1. Prouty. 1977. Experimental  feeding of DDE and
PCB to female big brown bats (Eptesicus fuscus).  J.  Toxicolo;;y and
Lnv. Health 2: 917 - 928. (Patuxent WildLi fe Research Center,  Laurel
I ' taryland).

Easter la,  D.A. 1976. i {otes on the second and third newborn of the epotted
bat, ji15!g maculatum, and comments on the species in Texas. An.
Midl .  Nat.  t5(2):  499 -  ro1,

LaVal,  R.K.r  R.L,  Clawson, l i .  Caire,  L.R. Uingate and M. L.  LaVal.  19?6.
An eval-uation of the status of nyotine bats in the propoeed Meranec
Fark Laxe ane Union Lake project areas, l4 issouri .  U.S. Army
Engineer Distr ict ,  St.  Louis,  l " l issouri ,  1)5 pp.

Myers, P. 1977, Patterns of reproduct ion of four species of vespert i l ionid
bats in Paraguay. Univ.  Cal i f .  Pub. Zool.  1O7t 1 -  41 ( l luseum of
Zoology, Universi ty of Michigan, Ann Arbor,  Michigan. 481O9.



Vo1ume 18 2/t BRN 15

Smith' ,  J.D. 197,7. On the nomenclator ial  status of Chi\>nycter is Fvmnonotus
i ' lat tererr1b43. J.  Mamm. 58Q)z 245 - 245 (Departnrent or niology, .
cal i fornia state universi ty,  l 'ur lerton, car i fornia 9a5j4) .

Zejda, , . I  .  1975. ' Ihe smal l  mammal community of a lowland forest.  Acta Sc.
l iaf .  Brno. 10(10)!  1 -  t9.

Texas Tech did come through with Part  I I  of  the book, Biology of bats of the
New worrd fami ly Phyl lostomat idae, edi ted by R.J.  Baker,  J.K. Jones Jr. ,  and
D.c.  Oarter.  r  received my copy of  Part  r r  in June 1977 -  i t  is  special
lubi icat ion of the Museum, fexas Tech universi ty,  Lubbock, no. 1] ,  and
contains the fol lowing Chaptere:

Webb, J.P. Jr .  and i l .B.  Loomis.  1977. Ectoparasi tes.  pp.  r? -  1AO
ubelakert  ,J.8. i  H..D. specian and D.lv,  Duszynski.  19?7" i lndoparasi tes. po.
Phi l l ips,  c.J.1 G.r i .  Gr imes and G.L.  Forma.n.  197?. oral  Biology. pp. 121
i{cManus, J.J.  1977. Thermoregulat ion. pp. 28t -  292
Gould, E. 1977. lchoLocat ion and commwricat ion. pp. A4T - 28O
Gardner,  A.L.  Feeding habi ts.  pp.  29, -  , f r
Fenton, M.l .  and T.I{ .  Kunz. Movements and behavior.  pp, 351 - 164,

(so'rreone shuff led hy reference card.s,  hence the above are in no part icular
onCer )

This publ ic:r t ion avai lable frorn The Museun, fexas Tech Universi ty,  lubbock,
Texas 79409 at a cost of  $16.00

The later: t  betch of Mammalian Species aleo arr ived recent ly and contained
sever;r l  wr i . te-ups on bats. The fol lowing species of bats have now been
covr:red:

Cyttrrrops a: l -ecto (A. Starrett ,  1972) Doo 13 jv lammalian Species
l ' ' lacrotus waterhousi i  (s.  Anderson, 1969) 10o 1 lula:rrmal ian species_--:-._Macrc- ' -Jh.yj- l -um macroph{l lun (O.1,.  Harr isonn 19?5) no, 6A Mammalian Species
luionophyl lu";  redmani (J.A. Homan and J.K. Jones Jr. ,  1975) no. 5? Marnnnal ian Species
m'nor '  i f f f i I 'on ( ; .n.  Homan and J.K. Jones Jr.1 lgZi l  no.-58 ur**" i i "n ipecie"
Hylonycter is underyoodi (J.K. Jones Jr.  and J.A. Homan, 19?4) no. JZ Mammalian Species
Stenr: , lerma rufum ( i l  .H. Genoways and R.J. Baker,  1972) no, 18 l4ammalian Species
Sturnira thonasi (U.X. Jones Jr.  and H.H. Genoways, 19?5) no. 58 l" lammalian Species
@iml(J.K.JonesJr.andH.H.Geno*oyui lgzlno.zr ' ,Mamma1ianSiecies
Thyroptera t r icol-or (U.f .  Wi lson and J.$.  Findley,  1g7?) no. ?1 Mammal ian Species
@.U.Wi1sonandR.K.LaVa1.,1g?\)no.39MamrnaI ianSpeciee
Myotis planiceps (J.0. Matson, 19?5) no. 50 l4ammalian Species
l ludiscoous dent iculus ( l ' .F.  Koopman, 19?2) no. 1t  l " iammalian Species
I ' iyct . iceius humeral is (L.C. I , ratkine, 1972) no. 23 l lammalian Species
RhoFeessa f i raci l is (J.K. Jones Jr. ,  1g?7) no. 76 Mammalian Specj.es
?l-ecotus raf inesqui i  (Ctyde Jones, 1977) no. 69 Mammalian Species
Euderrna maculuatun (L.C. t /atkins, 19??) no. ?? Mammalian Species

IN PI{; , ,S

Altenbachr J.S.r  K. l ' i .  Geluso and D.E. Vl i lson. in press.  Populat ion s ize of
. [ad:rr ida brasi l iensis at Carlsbad Caverns Ln 1973. IN Biological
invest igat ions in the Guadalupe Mountains Nat ional Park, Nat ional
i )ark Service,  Washington, D.C.

Armstrong, R.B. t  C.D. Ianuzza and T.H. Kunz. in press. Histochemical and
biochemical propert ies of f l ight nuecle f ibers in the l i t t le brown bat,
i , lyot is luci fugus. J.  Comp. Physiol .
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Bogan, l . i . r r .1 H.\ ' t .  $etzer,  J.S. Findley and D.5.  Wi lgon. ln press.  Phenet ics
of Myot is blythi  in Morocco. Proc. East Afr ican Acad, Sci.

Clark,  D.,{ .  Jr . ,  T.H. Kunz and l .b.  Kaiser.  in prese. Insect ic ides appl ied
to a nursery colony of l i t t le brown bats (Myot is luci fueus):  lethal
concentrat ior:s in brain t issue. J.  Mamm.

Hirscir fel .d,  J.R. ,  Z.C. Nelson and W.G. Bradley, in preso. Night roost i ,ng
behavior in four species of desert  bate. Southwestern NaturaList .

LaVaI,  l i .K. ,  R.L.  Cl .awson, W. Caire,  and M.L. LaVal .  in press.  foraging
behavior and nocturnal activity patterns of the endangered bats
l lyot is Fr isescens and Myotis sodal is in Missouri .  J.  l " lamn.

LaVal,  R.K. and i i .S.  Fi tch.  in press.  Structurer movement and reproduct ion
in three Costa Rican bat communit ies.  I , i isc.  Pub. I  l " Ius.  Nat.  Hist . ,
Lniv.  Kansas

LaVal,  R.K. and I l .L.  laVal.  in press. Reproduct ian and behavior of the Afr i ,can
banana bat,  Pi i r istrel lus Bg9. . f  .  Mamm.

McDonnel l ,  T. and B. Banta. in press. Occurrence of the si lver-haired bat
in the Colorado desert ,  San Diego County, Cal i fornia. Ihe Great Baein
i ' iatural  ist .

Fine, R.H, in press. i ieys to the bats of Jamaica, l l ispaniola and Luerto

'il ico based on gross external charactere. Ca::ibbean J. Science.
Pinet R.H.r  S.D. Mi l1er and M.L. Schamberger.  in press.  Contr ibut ions to

the rnammalogy of Chile. Manmalj.a.
Pine, R.H. and A. i luschi.  in press. Concerning certain bats descr ibed and

recorded from Espir i to Santo, Brazi l .  Anales del Inst i tuto de
Biologia,  U.N. i .M.

I ' l i lson, D.E. in press. Reproduct ion IN Biology of bats of the New horld
f i rmi l t  Phyl lo. ' , tomaticae, Part  I I I .

Wi lson, D.E.!  K.N. t ie luso and J.S. Al tenbach. in press.  The ontogeny of
fat  6"no"i t ion in Tadarida bqqqf l iensie. Proc. f ,a.st  Afr ican Acad. $ci .

Pl,iir.Sti $END US l'lORij CITATIOIiST itITHllR Or. NE'I,J LITIRATURET OR OF LRIICLES
AC('I,1TED FOR PUBLIC,\'IION. It will be a tremendoue help if theee are typed
on J by )  cards. Thanks.

St i l l -  havenrt  subscr ibed? wel l  . . .

If your name uas on the mailing list which we received fronr Bob Martin
and if we have not yet heard from you (completed form and money), you will
st i1 l  receive this issue. However,  unless you complete the form and send
us some monelr ($, .OO US) then this ie your last issue.
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Tom ALIiY, Ozark Underground Laboratory, Protem, l" l issouri  6571t
! ,ubI ic educat i .onr conservat ion and ecology
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behaviour,  ecology, echolocat ion, reproduct ion

Ken ANDERSON Biology Department,  Gannon Col lege, Erier PA 15501
publ ic educat ion, conservat ion, ecolog5y and physiology

Sdythe L.P. ANTHONY Department of Biology, Boston Universi ty,  Boston, Mass 02215
ecologyl reproduct ion, physiology

David M. ARI4STRONG Department of Tntegrated Studies 1 128 Ketchum, Universi ty
Boulder,  Colorado 8OlO9

conservat ion, ecology and taxonomy
David C. l i .SHl,EY i ;chool of  Li fe Sciences, Universi ty of Nebraska-Lincoln,

Lj .ncoln, Nebraska 68588
ecologyl  parasi tes

James .d. BAIN Departm,.nt of  Zoology, Universi ty of Flor j .da, Gainesvi l le 12511
ecology, behaviourf  natural  history

Rol l in H. BAKE8 Michigan State Universi ty lv iuseum, East Lansing, Michigan 48824
publ ic educat ion, ecology, taxonomy

ui.Wifson BAKER Tal l  Timbers l lesearch Stat ion, Route 1, Box 160, Tal lahassee
Florida t2to3

conservat ion, behaviour and ecolog"
Kenneth H. BAlCOl" l  Nassau County Museum, Tackapausha Preserve, ;eaford, N.Y. 11783

publ ic educat ion, behavi.our and ecology - also maintaining
vespert i l ionids in capt iv i ty

Wil l iam R. BARBUR l" luseum of Science and Historyr 1501 l ' lontgomery Street,
irort llorth, Texas 76107

publ ic educat ion, behaviour,  ecology and taxonomy
John E. BASSETT Depertment of ts iol"ogical"  Sciences, Perdue Universi ty

West Lafayette, Indiana 4?907
publ ic educat ion, conservat ion, ecology, physiology and temperature
regulat ion

RoII in BAUER Langmuir Laboratory, Cornel l  Universi ty,  f thaca, New York 148rt
taxonomy

Barry BE+N Department of ts iology Lehigh Universi ty,  tsethlehem Pa 18015
behaviour and reproduct ion

David 'd.  BEEBE 109 i last \ ,vay, Camil lus, New York 13Ot1
publ ic educat ion, conservat ionl  behaviour and echolocat ion

Jackie BdLWOOD Departrnenf of Natural  Sciences, Flor ida State Museum,
Universi ty of Flor ida, Gainesvi l le,  Flor ida ,2611

behaviour and ecology
Kunwa:: P. tsliATNAGAll Department of Anatorny, University of Louisville

School of  l " ls6isine, Health Sciences Center,  Louisvi l le,  Kentucky 4O2Ol
publ i .c educat ion, conservat ion, anatomyr behaviour,  echolocat ion,
and physiology

Hal L. BLACK 122A iirimhall, BYU, Provo Utah 84602
publ ic educat ionr conservat iorr ,  behaviour,  ecology, evolut ion,
echolocat ion,  reproctuct ion

Vernon C. Bf, i t ICH Cal i fornia Department of Fish and Game, P.0. Box 17it1
llemet , Cali fornia 9214,

publ ic educat ion, conservat ion and ecology
Michael A. iJOGAN National Fish and Wildl i fe Lr,boratory, Nat ional l luseum

of Natural  History, l /ashington, D.C. 20560
conservat ion, ecology, evolut ion and taxonony
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John ts. BOhT,ES Department of Biology, Central College, Pel}a, Iowa ,0219
publ ic educat ion, conservat ion, behaviour,  ecology, evolut ion
echolocat ion, reproduct i .on and taxonomy

Jack BRADtsURY Department of Biology C015, Universi ty of Cal i fornia, San Diego
La Jol la,  Cal i fornia 92097

behaviour,  ecologyt evolut ion, echolocat ion, reprodrrct ion and
dir ty pictures.

Edith BRAGG San Diego State University, fmperial Valley Campue, f2O iieber Ave
Calexico, Cal i fornia

Carl BRANDON Deprartment of Zoology, Unlversity of l4aseachusetts, Amherst MA O1OO,
anatomyr echolocation and flight rnechanics and aerodynarni-cs

David S. BRUCE Biology Ltepartnent,  lvheaton Col lege, 'wheaton l l l inois 60187
physiology and temperature regul-ation

Edw;,,rd R. BUCHLUR Department of Zoology, University of Maryland, College
Park, I"laryland 20742

conservat icn",  behaviour,  ecology and echolocat ion
Christopher I). BURNEIT Department of Biologyl Boston University, Boeton I4A 02215

conservat ioni  ecology, evolut ion and reproduct ion
BilI BUTTlll.i l,R Divr-sion of Biological Sciences, Universlty of l ' l ichigan

Ann Arbor,  Michigan 4BlO9
physiology and tenpereiture regulati.on

Anne CARTWRIGHT Department of Biology, Ball State University Muncie IN 47,05
ecology and reproduct ion

Stephen B. CITILDS Universi ty of Maryland, Departnrent of Zoology, Col lege Park
Iiaryland 2A742

behavi,rurt  ecology and temperature regulat ion and vision
Lee CHRISTIANSON Department of ts iological  Sciences, Universi ty of the Pacif ic

. j tockton, Oal i fornia 99211
ecology arrd evolut ion

Brian D. CI,ARK Division of l i io logical  Sciences, Universi ty of Michigan
Ann Arbor,  Michi.gan 48109

Anatomyl evolut ion, physiologr and temperature regulat ion
Dona1d CLARK Pat,uxent i r i ld l i fe Research Center,  south Tract,  Laurel ,  Maryland 20811

Conservat ion, and the effects of pest ic ides and other pol lutante
on bats.

Arthur G. CLItVELAND, Museum of Natural  History, Texas Wesleyan Col lege,
I"ort  r ' ,orth,  Texas 7510,

ecology, evoLut ion and taxonorqr
E. Lendell COCKRUI'I Department of Ecology and Evolutionary Biol-ogy, Universi.ty

of Ar izona, Tucson, Arizona 85Zal
biology of bats

John ri. Cc)RI\i.tiLY IJepartment of BioLogical Sciences, Northern Arizona Universlty
I- lagstr i f f ,  Ar izona 85Off

conservat ion, behaviour and ecology
Stephen P. CROSS Department of Biology, Southern Oregon State Col lege

Ashlandr Oregon 97r2O
conservat ion, behaviour and ecology

Louis DIAGITOSA 783'7 farcn PI. ,  St.  Louis,  l ' l issouri  6r l rO
conservr i t ion, anatomy, behaviour,  physiologr,  tenperature regulat ion

i tussel l  DAVIS lJepa,rtmcnt of General  Biology, Universi ty of Ar izona,
Tucson, Arizona 85721

behaviour
'$r.8.  DAVIS Department of iv i ld l i fe and Fisheries Sciences, Texas A and M

Universi ty,  Col lege Stat ion,  Texas 77841
behavir ;ur,  ecology, reproduct ion and taxonomy

U.H. DAVIS Biological  Sciences, Universi ty of Kentucky, Lexingtonf Ky 40505
ecology and taxonomy
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William C. DIEBOLD 124J Fischer Avenue, Louisville Kentucky 4OAO4
anatomyr behaviourt  ecology, evoLut ion, echolocat ion and vision

Arthur:  F. DiSALVO Bureau of Laborator ies, S.C. Dept.  of  Health and
rinvironmental  Control ,  25@ BulI  Stree, Colunbia, SC 29201

ecology and the relat ion to infect ions diseases (histoplasmosis)
Jane A. DOI/vDY 8t) I"rain iit. no. /, Laurel, l ' laryland 2OBIO

publ ic educat ion, behaviour,  ecology and taxonomy
Jay Dee DRUJCKER Biology Departmert Chadron State Co1lege, Chadron

I'{ebraska 69117
anatomy, reproduct ion and physiologr

David A. EASTff iLA Department of Biologyl  Northwest Mo. State Col lepre,
I,iaryvi11e, MO 54458

publ. ic educat ion, conservat ion, ecologyl evol,ut ion, echolocat ion
taxonomy and distr ibut ion

Judy ijGIJil lJepartment of llamrnalogyl ltoyal Ontario lluseum, [oronto, Canada M5S 2C6
anatomyt behaviour,  ecology, evolut ion, echolocat ion and taxonomy

stuart  r l1, I , r l ' ls Department of Psychology, cal i fornia state colrege, san
IJernardino, Cri 92407

conservat ion, bel iaviour,  ecology, echolocat ion, physiology and vision
Crrrl Ii. URI'.ll iT Dep,r.plnsnt of Eiology George liason University, Fairfax

Virginia 22O1O
behaviour,  ecolog3r,  reproduct ion and taxonomy

tsrock I-UNTON Department of Biology, Carleton Universi ty,  Ottawa, Canada K1S 586
biology of bats

G.L. i rORl ' iAN Departmtlnt  of  Biology, Rockford Col lege, Rockford l l l inois 511Ot
anatomy, taxonomy, comparative microanatomy and conparative
physiology

G.G. I-ORNEY P.O. box 29, i t i l l iston, ND 58801

A1fred L. GARDNER NationaL i' i..;h and l,rildlife Lab, National Museum of NaturaL
I l istory,  Washington, D.C. 2Or5O

Bryan P. GLASS The luluseum, Oklahoma State University, Stillwater OK 74074
conserve.t ion, ecoJ,ogy, distr ibut ion, reproduct ion and taxonomy

Arthur I"1. GR!.;ENHALL ,1O3 - 75th Avenue Apt. 204, L6ndover, I"laryland,20785
bat biology

John Keever GREE.t .:tovarl Museum, University of oklahoma, Nornan oK ?to59
publ ic educat ion, conservat ion, ecologyr evoLut ion and taxonony

Donald R. GRIFFIN The Rockefel ler Universi ty,  12JO York Ave.1 I ' ler York
N.Y. 1OO2t

behaviour,  ecology, echolocat ion, physiology, temperature
regulat ion and What i t rs l ike to be a bat.

fhornas GRIFI ' ITHS Derrartment of Biological  Sciences, State Universi ty of
l iew York, Col lege of hrts and l ic ience, Plattsburgh, Ny 12901

anatomy evolut ion, echolocat ion and taxonomy
Everett  M. GRTGSBY Division of Naturar science and Mathematics, Northeastern

Oklahoma State llniversity, Tahlequah, Oklahoma 74464
public education and ecology

wi lbur J '  Gul l r ; lR l iv is ion of Biological  science, Moberry Jr.  colrege,
Noberlyr Mo 61270

conservat ion, behaviour,  ecolog1r,  evolut ion and taxonony
WaIter R. GUSCIORA Principal i3 iologist ,  Biological  Services ,  l lew t lersey

utate Department of Health,  1911 Princeton Avenue, Trenton NJ 08548
publ ic educat ion, behaviour,  ecology, temperature regulat ion
and rabies.
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A. ' f t .  GUSTAFSON l . tepartment of Anatomyr Tufts Universi ty $chool of  l iedicine
1]5 Harr ison . f .ve, Boston, Ma66. O211' l

anatomy, reproduction and ph,.leiology

E. Ilaymond IiALL liluseum of Natural History, University of Kanoas, Lawrence
Kansas 66045

. .. Bio}ogy of bats
James G. l i . ,LLETT Department of Biological  Sciences, Texas tech Universi ty

Lubbock, Texas 79406
ecology

Mrs Edward J. HALLIGAN J5 Pgssaic Avenue, Roseland NJ 07068
publ ic educat ion and conservat ion

Dr. ' Iheodor HALTENORTH Schlofz Nynphenburg, Zoologische Staatssammiung
SOOO },itlchen 19r Federal Republic of Germany

CharLes O. liAl,lDLE:Y Jr. Divisirirn of Mammals, Smithsonian Institution,
\ t ' rshington, D.0.  20160 '

ecology, evolut ion, reproduct ion, taxonomy, novement,
PoPul; t t  ions

Arthur H. HARRIS Laboratory for Cnvironmental  Riology, Universi ty of Texae
at i i l  Paso, t I  Paso, Texas 79968

taxonorny, palaeontology and palaeoecologSr
Ray HUI' I 'HAUS Depa:: tment of ts iological  Sciences, Northwestern Universi ty

Bvanston, I l l inois 5O2O1
behaviour and ecology

John W. HERI\IANSON Department of Zoology, Universi ty of Vermont,  Burl ington
Verrnont O54Ol

anatomy, behaviour,  and evolut ion
Phi l ip HI,RSHKOVITZ Fie1d Musr ' :um of Natural  History, l loosevelt  nd at Lake

ihore Drive, Chicago, I l l inois 605O5
Joseph R, HIRSHFELD 5414 lr taterthrus hay, Las Vegas, Nevad.a 89lOt

publ ic educat iorr ,  conaervat ion, behavi()ur,  ecology, echolocat ion
physiology and temperature regulat ion

Harold ts. UIT0HCCCK 1 Locust Lane, l"liddIebury, Vermont Or75,
conoervat ion, behaviour and ecology

Reginaid HOYT 2]B State Street,  Sanford Maine O4O77
ecology, physiology and functional morphology

Robert JI l lNbSS Department of Biochemistry,  14O Gortner Laboratory,
Universi ty of Minneoota, St.  PauI,  Minnesota 55109

evolut ion and physiology
I lurray L. JQHN,ON 5Ol No Tacorna Ave, Tacoma !{ashineton 984Of
Frernk C. KALLH\ I-)epartment of Anatomical Sciences, Schools of l ' ledicine

and Dentistry,  State Universi ty of Neu York at tsuffalo,  Buffalo NY 14214
anatomy and physiology

Gustnrv KI i tK Hohenbuechen, Ludwig-Menge-Str.  1,  D - J22J DelLigsen 1
\,rest Germany t'

publ ic educat ion and conservat lon
E.D. KI ' IZKII  516 !spen Street,  South Mi lwaukee, Wf 51172

conservat ionr behavicurs ecology and b: i t  repel lants.
Devra G. KELIMAN Nationai Zoological  Park, Snithsonian fnst i tut ion,

rJa:,hington, D.C. 2OOO8
behaviour,  ecology, evolut ion and reprodarct ion

David l i l INGitNER Department of Zoology Universi ty of l " lassachusetts,
Arnherst ,  Mass. O1OO2

anatomy, evolut ion, reproduct ion and taxonomy
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Thomas J. KIoNonsKr 2o98 Detaware Ave Apt. 2, Buffalo, Ny 14215
coneervation, behaviour and ecoLogy

sandra KOENTG 228 Hillside Avenue, cranfora, fr'ew Jersey 0?016

reproduct ion, taxonomy and temperature regulat ion
Phir ip Ll l r rNER Biolo6y Department st .  Maryfs col lege, Moraga,

conservat ion, behaviour,  ecolo6y, physiology and
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Thomas H.
conservat ion, behaviour,  ecology and evolut ion

KuNz Department of Blology, Boston university, Boston Maes 02215
behaviour, ecology, evol.utionr reproduction, physiology
and temperature regulation

Richard K. LaVAL z8t6 t ' texico Gravel Roadl Columbia, Missourj-  6520?
conservat ionr behaviour,  ecology, evol,ut ion, echoJ.ocat ion,

Cal i fornia 94575
temperature

regulatlon
Robert E. LEWIS Departnent of EntonoJ.ogy, Iowa State

Iowa, 5OO1O
taxonony and ectoparasj.tes

Universi ty Ames

l.Jugene MccAEtBEY HiLdlife Resources center, lJndangered species unit
Delmar, New York 12054

conservat ion
c.J.  MccoY carnegie Museum of Natural  Hietory, 44oo Forbes A,venue,

Pittsburghf PA 1521t
conservat i ln,  behaviour,  ecologr and zoogeogfaphy

R.H. McCOY Box 278 Crowell, Texas ?gZZ?
ph;ysiology, taxonomy and diseasee

V. Rick McDANIEL' Divis ion of BiologicaL Science, Arkansas State Universi ty
State Universi.ty, Arkansas ?2467

ecology, evolution and taxonorqr
linothy McDoNNELL l4J Poplar street, Ramona, carifornia 92065

behaviour, ecology, evolution and physiology
Lee 'rJ. McGEoRGl,i Department of zoology, Duke university, Durnan, N.c. 2??06

behaviour,  ecology, evolut ion and echolocat ion
Robert I' l.rrRTrN Department of Biorogy, r'airleigh Dickinson univerrity

Madison, New Jersey O794O
ecologyt evolut ion and temperature regulat ion, aE wel l  as
anatorny, physiologr and echolocation

Bernardo MAZA UCLA Rock Valley Field Station--r Box 49!, l ' lercury, Nevaida SgOZt
behaviour and ecology

Philip MYIIHS Museum of Zoology, University of Michiganr Arrn Arbor, l"lichigan 4gfO9
anatomyr behaviourt  ecology, evolut ionr reproduct ion and taxonony

Michael J.  OTFARRJL Zoological  i iociety of Nevada, p.O. Box 4O76, Las Vegas,
Nevada 8gto5

behaviour,  ecology, echolocat ion, reproduct ion, physiology and
temperature regulation

Thomas J. otSHEA 450 Kiowa, R.R.2, FLagstaff ,  Ar izona 85oot
behaviour and ecology

John F. PAGIILS Department of Bi.ology, Virginia Cornrnonwealth tiniversity
9O1 h/. trbanklin St. Richmond Virginia ZtZ84

conservittior"., ecologyr reproduction, taxononyc and tenperature
regulat ion.

Donal-d jr. PATTEN Section of llammalogy, Natural History Museumr 9OO Expositioa
tslvd.,  Los Angeles, Cal i fornia gOOOZ

conserv:rtion, anatomy, ecology, taxonomy
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physiology

R.L, Peterson, Department of Mamrnalogyr Royal Ontar io
anatomy, behaviour,  ecology and taxonomy

Ronal-d H. Pine, Inst i tute for Environmental  au,areness,
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lr i l l iams Col lege,

Museum, Toronto Canada l45S 2C6
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ecology and taxonomy
Fran PORTER 22O No. Bemiston, Clayton, Missouri  6t lO5
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W.B. Quay 142t Harbor View Drive,  Galveston, Texas ??5n

ana:tomy, behaviourr ecologyl evolut ion, reproduct ion, physiorogy
and tenperature regulat ion
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publ ic educat ion, conservat ion, ecology and man-made bat
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physiology and temperature regulat ion

John J, RASWEILIR Mepartment of Anatomy, Columbia
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Universi ty,  5JO hest

reproduct ion and keeping bats in capt iv i ty
M.L. RIEDESEL Depa,r ' tment of i ] io logy, Univer; : i ty of  New Mexico, Albuquerque NM 8Z.ly l

behaviour,  physiology and temperi i ture regulat ion
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anatomy, ecology and echolocat ion
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behavj.or,  temperature regulat ion
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anatomy, behaviour,  ecology, echolocot ion, reproduct ion and
physiology
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J.F. SCUDDAY Box 5Ott Sul i loss State Universi ty,  A1pine, Texas ?gB]lO
bel,aviour,  ecology, evolut ion and taxonomy

Clyde l" l .  SINGER Department of Biology, hestern Washir ,gton Universi ty l
Bel_1in6han, lJashington, 98225

ecology
James A- SIi' i i"lONS Department of Psychology, Washington Unlvereity, St. Louia

l ' l issouri  61110
biology of bats

Daniel SMILEY }lohonk Lake, New paltz, New york 12561
ecology

.Slizabeth SI"{ITH Smithville, Ohio 445??
Da'na P. SNYDIIR Department of Zoology, University of Mass. Amherst Mase 010OJ

behaviour and ecology
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David H. SNYDER Department of Biology, Aust in peay st.  univerei ty
C1arksvil1e, TN 17O4O

conservation, behaviour and ecolog3r
John N. srA.LLoNE 2749 westgate Avenua, Los Angeres, california 9oo54

ecology, physiology and temperature regulation
Glenn R. STEI,JARS BiologicaL l ic lences Department,  Ca1 Poly Universi ty,
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NEr/rS

Arthur M. Greenhal l  (Divis ion of !ui ld1i fe Researchf Fish and Wildl i fe
Service, Washington, D.C. 2O24O) has wri t ten to advise that he
has a new posit ion in the Fish and ldi ld l i fe Service, namely that
of Staff  Special ist  -  Bats. His new responsibi l i t ies include
conduct ing studies on bats related to health,  economi.c and
nuisance problems, pr imari ly in the United States.

Tony Oldhan (Rhychyd.wr, Crymych, Dyfed SA41 JRB' United Kingdom) has
indicated that he publ ishes rCument Ti t les in Speleologyt rrrhich
is avai lable for  U.S. $?.2O per issue. The 1976 edi t ion contains
over J 'OOO t i t les, including some references to bats. i {e also
has a number of bat books and offpr ints for sale. Interested
part ies should contact him direct ly.

Mark A. Rosenthal (Lj .nco1n Park Zoological  Gardens, 22OO Cannon Drive,
Ohicago, I l l inois 5O6f4) reports that the Lincoln Park Zoo is
maintaining and displaying a group of El;!$ janaicensis and
that sone young have been born in this colony.

Timothy J.  McCarthy (Vampire Bat l lducat ion and Control  Program, Ministry
of Agricu], ture, Central  Farm, Cayo Distr ict ,  Bel ize) has prepared
a number of t -shir t  i ron-on transfers (best on cotton t-shir ts)
which he wi l . I  part  wi th for  i iJ .5O U.S. (no personal  cheques).
The money raised wi l l  be used to help f inance some publ ic
information progranmes deal ing with bats in Bel ize. the transfers
show a bat catching an insect in i ts interfemoral membranel the
Ietter ing says rFly the fr iendly nights of Bel izer.  The bat is
shown in a circ le of l ight orangs.

The BIei tz Wildl i fe Foundat ion (JlJ4 HoLl-ywood Boul.  Hol lywood, Cal i fornia
9OO2?) has avai lable a new l ist ing of the more than 1OO styles,
eizes,  colors and types of  mist  nets,  portable poles'  Pesola
Scales, etc.  which are avai lable from the Foundat ion. Reprints
of  fMist  nets and their  user are also avai lable.

The Director of the Universi ty of Kentucky Press has wri t ten to
indicate that the book Barbour and Davis r i iats of Americaf is
avai lable from Xerox Universi ty Microf i lmsr JOO N. Zeeb Roadt
Ann Arbor,  Hichigan, 48tO5. The order number is 2 'OOO]rJ47.
Paper cover edi t ion is U.S.$15.0O, the hard cover edi t ion U.S.$17.50.
l l lustrat ions can be reproduced in colour at an addit ional cost.

I .  Horacek (Si.dl .  I , i ichelska 1182 145 OO Praha 4, Czechoslovaki.a) has
inf l icated thaf he and some of his col leagues wi l l  be providing
BI]N with information about bat research in Czechoslovakia,
including the nature of some of their  ongoing research programmes
involving bats, a review of bat rnater ial  in col lect ions in
Czechoslovakia,  and, of  courser new l i terature f rom there.

In the previous issue I  reported some detai ls of  the Department of

Heal th of  Oal i forniars pol icy concerning bats,  rabies and publ ic heal th '

I  neglected to add that their  pol icy seems most prudent,  encouraging

control  by ki l l ing of bats only when there is a conf irmed outbreak of

rabies. i l " . rry Constant ine has told me that s ince they ( in CaLitornia)
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'have not seen an rroutbreaktr in bats in over 20 yearsr so none is
ant ic ipatedr.  I  was part icular ly pleased to note that the statement
of por icy encouraged control  of  bats in bui ldings by prevent ion of
re-entry into a structure, s ince this appears to be the only effect ive
means of control  (remembering that control  is not synonomous with ki l l ing).

A POSSIBLE ITSTDOCTORAL POSITION

r recent ly received the fol lowing not j"ce from Dr. c.G. van Zyrr de Jong
at the Nat ional l luseums of Canada:

rrRecent Ph.D. Graduates interested in the possibi l i ty  of  a postdoctoral
fel lowship tenable at the I ' , lat ional Museum of Natural  Sciences in Ottawa,
Canada to work on ecology and taxonomy of north temperate bats should
direct requests for i .nformation and app). icat ion forms as soon as possible
to:  Postdoctorate Fel lowships Off ice,  Nat ional  Hesearch Counci l  of  Canada,
Ottawa, Canada K1A OR5. For information on faci l i t ies and research
possibi l i t ies wr i te to:  Dr.  c.G. van Zyl I  de Jong, curator of  l ' lammals,
Nat ional  Museum of Natural  sciences, ot tawa, canada KIA oM8.r t

Stan van ZyI1 and I  hope that i f  th is posi t ion does become avai lable
the recipient of  the fel lowship would be able to work in col laborat ion
with bat people here at Carleton.

MEETINGS

Fif th Internat ional Bat Research Conference, 6 -  11 August 19?8 in
Albuquerque, New Mexico. This wi l l  include f ie ld t r ips to local
points of  interestr  the usual  assortment of  scient i f ic  papers,
and wi l l  feature synposia on Environmental  Physiology, Chiropteran
Phylogeny, and Reproduct ion. For further information contact
James s. Findley, l ' luseum of southwestern Biorogy, universi ty of
New Mexico, Albuquerque, New l lexico 87111, or Don E. hi lsonr
l iat ionar ! ' ish and wi ldl i fe Laboratory, Nat ionar Museun of
Natural  History,  Washington, D.C, ZO}5O.

The second rroongressus Theriologicus rnternat ional ist  to be held at
the Brno l ,xhibi t ions and Fairs,  Brno, czechosrovakia between
2O and 27 June 1978. At this meeting there wi l l  be separate
sessions on bat research and a postcongress excursion to
several  bat  local i t ies in s lovakia ( lead by Dr.  J.  Gaisrer) .
! -or more i .nformation contact:  The Secretary, I I .  Congressus
Theriologicus Internat ional is,  Inst i tute of Vertebrate Zoology,
Czechoslovak Academy of Sciences, Kvetna 8, 6O1 55 Brno,
Czechoslovakia.
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IN PRiiSS (or accepted for pubt icat ion)

Although a number of people has indicated that they f ind this
idea useful ,  and some have even sent us ci tat ions, the length of this
current sect ion suggests that most readers are not part icular ly
interested in retaining i t .  ' r r i thout your help we cannot cont inue to
provide these references.

DeBlaser A.F. The bate of  f ran,  d istr ibut ion,  systemat ics,  ecology.
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l , Ider,  W.H.,  and h.J.  Ganj .er.  Sex rat ios and seasonal  movements of
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bats.  Biotrooica
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QUICKIUS

After some ref lect ion, f  decided to cont inue including short  manuscripts
in the Eat Iiesearch News. I have purpoeely refrained fron saying
rpubl ishr with respect to BRN, and have avoided cal l ing the contr ibut ions
Inotesl  or  lpaperst  . . .  €tc.

In some instances, the mater ial  included in this sect ion wi l l  have been
sol ic i ted by me for BRN, in other cases the manuscripts wi l l  have been
submitted by the author(s).  I  wi l l  ident i fy the sol iClted mater ial .

I f  you are incubat ing some informati .on which might be appropriately
included as a Quickie in BRN, please send i t  along. The copy you send
should be double-spaced and typewri t ten. f  ui1l  go over the
submitted mater ial  and perhaps make some suggest ions about wording,
etc,  (not to mention a decision about whether or not to include the
mater i .al  i .n BRN), and return i t  to you. The f inal  copy (which includes
suggested changes) should be single-spaced type*r i t ten with 4 cm margins
(top, bottom and sides).  The t i t le should be in fu} I  capi ta ls wi th
the author(s) neme(s) underneath. Add.resses should appear at the end
of the Li terature Cited.

tsy fol lowing these suggest ions you wi l l  make the operat j .on at this end
much nore pleasant.

and so . . .
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CHITINOLYTIC ENZYIVIES IN VERTEBRATES

Hal L.  Black

I  have recently become aware of a paper dealing with di-
gestive adaptations of vertebrates that seems to have been
overl-ooked by biologists interested in food habits of in-
sect ivores.  

-Jeuniaux (1961) found chi t inase in the digest ive
tracts of  sex vertebrates.  Of special  interest  to mamalogists
is the discovery of  considerable chi t inase synthet ic act iv i ty
in the gastric mucosa of Rhinolophus ferrum-equingm,. I t  has
general ly been assumed that cEi t in,  a major const i tuent of
insect cut ic le,  was not digest ib le by vertebrates (Snodgrass,
1935).  Recent ly,  chiroptologists have used fecal  mater ia l
to study food habits of insectivorous bats, assuming that the
insect skeleton, while fragmented, was otherwise intact after
i ts passage through the digestive tract. The extent to which
the cut ic le is al tered or digested by chi t inase is at  present
not known, but the potential for differential digestion of the
various hard- and soft-bodied insects cannot be ignored. Since
6 of  the B vertebrates tested by Jeuniaux (196I)  were posi t ive
for chit inolyt ic enzymes, i t  seems l ikely that future work wil l
reveal more vertebrates possessing these enzlzmes.

Jeuniaux, C. 1961. Chi t inase: an addi t ion to the l is t  of
hydrolases in digest ive t ract  of  vertebrates.  Nature,
L92z 135-136.

Snodgrass, R.E. 1935. Pr inciples in insect morphology. McGraw-
Hi l l  Co.,  New York ' ,  667 pp.

Departnent of Indian Education, Brigbam Young University, Provot Utah

84501
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THE AMERICAN KESTRTL , FALCO SPARVERIUS (AVES : FALCOI'II FORI{ES )

At sundown (1800 h) on 19 Apr i l  1972, I  watched an American Kestrel
(Falcp sparver ius) momentar i ly  hover above and behind a bat in a straight
level  f l ight .  The b' i rd then dove, seized the bat ' in i ts ta lons,  and then
carr ied i ts prey some 

. l00 
m to a perch on a fo l iated tree where the bat

was eaten. There are f ive s imi lar  reports in the l j terature ( l , l r ight ,1932;
Bent,  l93B;0rr ,  

. l954; 
Baker,1962; James and Hayse, 1963).  Those species

taken have included Antrozous pal i idus,  Myot is vel i fer ,  T.  brasi l iensjs,  and
what Wright be' l ieved to be ei ther Pipistrel lus hesperus or A. Pal l idus.  Dr.
l^ I i l l jam hl imsatt  has' informed me that one of  several  Myot is luci fugus he re-
leased from a second story window of a bui ld ing in Pr inceton, New Jersey on
l2 March 

. l957 
was caught in f l jght  by an American Kestre ' l  that  had been

perched on the roof of  an adjacent bui ' ld ing.
Black (1976),  Twente (1954),  Muel ler  (1968),  and Wimsatt  observed bat

captures by American Kestrels dur ing the day when the bats were released
from capt iv i ty.  Releases such as these are no doubt uncommon, so i t  may be
inferred that American Kestrels can ar ld wi l l  capture bats,  should bats be
f ly ing dur ing the day. From Balgooyen's ( .1976) data we know the size of  the
insect jvorous bats fa l ls  wi th in that  range given for American Kestrel  prey.

American Kestrels hunt only by morning and evening in xer ic environments
and throughout the day elsewhere (Bartholomew and Cade, 

. l957).  
However,  the

peak f f ights of  most ' insect ivorous bats occur just  af ter  sundown with a les-
ser peak just  preceding sunr iseo events which are correlated both wi th the
abundance of  insects dur ing these per iods and with the relat ive inact iv i ty of
fa lconi forms at  n ight.  This pattern may also explain the infrequent observa-
t ions of  avian predat ion on bats in the f ie ld.  That bats have remained noc-
turnal  to avoid predat ion by fa lconi forms is indicated by the fact  that  jn
si tuat ions where bats great ' ly  outnumber their  avian predators,  as at  Ney Cave
and Bracken Cave' in south-central  Texas, and Carlesbad Caverns in New Mex' ico,
the bats appear as ear iy as one hour before dusk (Stager,  l94l ;  Baker,1962;
Novick,  

. l969).  
Predators of ten converge on such concentrat ions of  prey,  and

where ear ly depart ing bat numbers are stagger ing, i t ' is  common to f ind hawks,
falcons, and owls harvest ing bats f rom the swarms. In these s ' i tuat ions the
number of  bats captured is relat ' ive1y insigni f icant,  suggest ing ear ly evening
f l ights have benef i ts outweighing those negat ive aspects.  L ' ikewise, on js lands
of the Puerto Rican Bank where avian predators are not common, I  have seen
great numbers of  bats feeding short ly before dusk.

In addi t ion to owls,  at  least  two falconi forms, the Bat Hawk (Macheiramhus
alc jnus) (Eccles et  a l . ,  

. l969) 
of  parts of  the Old World Tropics and-Tle Bat

FaTcon ( fatco ruf lquT;r j : )  of  
. the ' t r leotropics 

are adapted to exploi t  an extended
foraging per iod,  when they common' ly feed on bats.  Muel ' ler  ( . |968) has suggested
select ' ion for  retent jon of  v is ion in bats has been related to predat ion by fa lconi forms.

I  thank Dr.  Wi ' l l iam Wimsatt  and Dr.  Thomas Cade who assisted me in the
preparat ion of  th is note,  and I  am grateful  to Jone Sampson and Dr.  Robert
Hoffmann for their  careful  cr i t jc isms of  the f inal  manuscr ipt .
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sil"tPl,Er INEXPENSM, BROADBAND BAT DETECTOR

James A. Simmons

The lhorlies Electroni.cs co. (Frankrln park, rlrinois) Model BT-
1759 electret condenser microphone is ideal for use in ultrasonic
bat detectors. rt will respond to eignals stronger than about 5o to
70 dB sPL at frequencies from '10 to over 1oo kliz, the range used by
many bats for echolocation. The microphone requires no special
high-voltage porarizing supply and no high-inpedance preanplifierl
just a simple ampl i f ier c ircui t  using one integrated circui t  and
one transistor. hr/ith these colnponento, one can buil.d a bat detector
for lese than $5o.oo u.s. ,  and the output from this detector can be
rendered audible by using a REALISTIC micro-sonic speaker-anplifier.
Power for the bat detector is f rom a 9 vol t  t ransistor radio battery.

The ifuowles Ilectronics Co. only sells the microphones in ninimum
lots of 1oo units,  so we shal l  have to co-ordinate a joint  order of
microphones for as many peopre as possible. on an order of 1oo units,
each microphone wiLl  cost about U.s. $8.oo. I  recommend ordering at
least five units to avoid the necessity of another large order should
replacenent be neceogaryo

(These broadband bat detectors are suitable for ultrasonic sounds
in 8eneral t  whether fron bate, rodents, or insects.  The detector
is not sui table for those interested in recording ul trasonic sounds.)

I f  you want any of these nicrophones pleaee contact me indicat ing
your mair ing address, how many nicrophones you wi lr  need, and prease
aleo include $8.OO U.S. for each microphone. As soon as I  receive
a substant ial  f ract ion of the order of at  least 1oo, I  wi l l  issue a
purchase order from Washington Univereity. (Rt ttre bat conference
in ottawa i t  was clear that at  least ' !O nicrophones were required.

I hope to hear from thooe uho pLan to purchase microphones within
one month.

circui t  diagran

ultrasonic
output

audio output

Department of Psychology, Washington Universi ty,  St.  Louis,  Missouri
6r1to.

q)
g
o
q

RCA
totS
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oxYGEN coNSUMprroN oF TIIE MAr,AysrAI.r CAVE FRUrr BAT

(Eonycter is spelaea).

G.C. I^thi t towl and E. could2

On the basis of  informat ion for New World t ropical  bats,  McNab (1969)
posEulated that nectar- feeding bats have relat ively high metabol ic rates.
The present not,e v las prompted by the opportuni ty to obt,ain data for  an Old
World t ropical  nectar ivorous bat,  the Malaysian Cave Frui t  Bat,  which roosts
dur ing the day in l imestone caves i -n central  West,  Malaysia.  At  n ight,  the
Cave Frui t  Bats may f1y considerable distances in order to feed on nectar and
po1len of  bat-pol l inated f lowering trees in lowland forest  and coastal  man-
grove (Start  and Marshal l ,  1975).

Tlhe oxygen consumptj-on of  s lx bats was measured indiv idual ly by a
technique descr ibed in a previous note (whi t tow and c,ould ,  Lg7 6).  The total
oxygen consumption of  four addi t ional  bats,  housed togeEher,  was measured
using a larger respirometer chanber ( l ,Jhictow et  a l .  1977> and an air  f low rate
through the chamber of  895 rnl . / rn in.  The oxygen consumption of  the sane four
bats was measured also when they were prevented from cluster ing,  by insert , ion
of part i t ions inside the chamber.

Ttre data are Presented in Table 1.  Ihe air  temperat.ures at  which the
measurements were made are wi th in the range of  a i r  temperatures in their
natural  cave habi tat .  The lowest oxygen consumption (0.7g ml. /g.hr)  was
recorded from a bat which fe l t  cold to the touch, and i t  may have been torpid.
However, even when the data from this animal were included, the mean oxygen
consumption (1.32 ml. /g.hr.)  was 23% greater than the value predicted from
their  body weight,  according to Kleiber (1961).  Alrhough rhree of  the four
bats were huddled together ln the respirometer chanber,  the combined oxygen
consumption (1.32 ml.  /g.hr.)  of  the four bats was very s imi lar  to that
obtained wf ien the same bats were prevented from cluster ing.  fh is may have
been related to the short  t ime per iod (1 hour)  over which measurements hrere
made, as a metabol ic ef fect  of  c luster ing has been demonst,rated in species
of New World bats (Trune and Slobodchikof f ,  Lg76\.

At f i rst  s ight ,  the resul ts of  these measurements are in accord wi th
McNabrs (1969) hypothesis that  nectar ivorous bats have relat ively high
metabol ic rates.  However,  i t  is  possible that  the air  temperatures at  which
the measurements were made, and in the caves, are below the lower cr i t icaL
temperature of  the bats (Bartholomew et al . ,  L97O).  In th is event,  fur ther
studies are needed to determine to what extenE Cave Frui t  Bats become torpid,
and to assess the bioenerget ic consequences of  c luster ing,  in more detai l .
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Table 1. Oxygen consumpLion (V6251pO) of 10 Cave Frui t  Bats.
Ta = air temperature. STPD = standard tempera-
ture,  pressure,  dry.

Sex Body weight Ta VOZSIPn
(e) (oC) (ml/hr.  e.  )

Female 55.7

42.5

45.8

Male 56.3

69.8

70.7

24.7 0.78

24.8 r .67

24.9 L.79

26.7 1.  09

26.7 L.43

26.7 1.  15

Female 44.3

I t 38. 9 27.2 1.35*

" 40.3

r 36.0

50. 0 L,32

*Totat oxygen consumption of 4 bats, in separate

compartments within the respirometer, divided by

total  body weight of bats.
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Michel ANCIAUX DE tr'AVSAUX Recette Principale B.P. 228, Constantine
A1geria.  Ecology, reproduct ion and parasi teo

Robert BARCLAY Department of BioLogy, Carleton Universityt Ottawa
Canada KIS 585. behaviour and ecologr

BAT RESIIARCH GROUP 11 ilal-I Road, Anstey Lane, Alton, Hampshiret Eng1and.
(director R. Goodal l ) .

Albert  . I .  BFCK P.O. Box 1187r Chico, Cal i fornia 91927. ecologyt
reproduct ion and parasi tes.

BLEITZ WILDLIFE FOUNDATION ))]4 Hollywood Blvd.1 Hollywood' California
goo27.

Patr ic ia BROWN Department of Biologyr UCLA, Los Angelee, Cal i fornia

90024. Conservat ion, behaviour,  ecology, evolut iont echolocat ioat
reproduct ion, physiology and temperature regulat ion.

Charles BUFALINO Departnent of Biology, Cal i fornla State Universi tyt
Northr idge, Cal i fornia 911F. anatomy, behaviourr evolut ion and
taxonomy.

tJi l l iam CAIRE Department of Biolory,  Central  State Universi ty l
Edmond, Oklahoma ?tot4. publ ic educat ion, conservat ionq ecology
and taxonony.

Donald L. CEORZEI'IPA P.O. Box f1], Newhall' California 91122,
behaviour, ecologyt physiology and taxonomy.

James B. COPE ila:'lhan College, Richmond Indiana 47174. behaviour,
ecology and temperature regulation and life history.

Tom CRAVI,NS St. Louis Community College , 11331 Big Bend BIvd. t
St.  Louis,  MissourL 55122.

Robert L. CRAtdlllRD 5?5-62-9215, HHD | 22?th Maint. An GZ/r) r APO
San Francisco 96fr1o cons€rvation, physiology and taxonony.
(current ly stat ioned in Korear eeeks contacts for research there).

Peter L. DALBY Biology Department,  Clar ion Stete Col leger Clar iont
Pa 16219. conservation, ecology and evolution.

Anthony F. DeBLASE Field Museurn of Natural History, Roosevelt Rd at
Lake Shore Drive, Chicago, Ill inois 5o5o5 Ecologyl taxonony,
evolutioa and zoogeography.

D. COVALT-DUNNING Departnent of Biology, hlest Virginia Universityl

l 'tcrgantown, West Virginia 26106. behaviour, ecology and
echolocat ion.

Iimmett R. EASTON Entomology-Zoology Department, South Dakota State
Universi ty,  Brookings, $outh Dakota 57W?. ectoparasi tee.

H. ENGLANDIR Zoologioches Inst i tut ,  t lyertal  119'  D 5OOO KBh - 41
(Lindenthal) Get'many. conservationt behaviour, ecology and
ternperature regulation.

Janes S. FINDLEY. Biology Department,  Universi ty of Nev Mexicot
Albuquerque, Nev Mexico 87ltL ocology and evolut ion.

Patricia W. r'REEli,tA!'1. Marunal Division, Fie1d Museum of Natural History

Roosevelt  Road at Lake Shore Drive, Chicago, I l l inois 505O5
anatony, ecologyr evolution and functional norphology.

John B. IUNDERBURG 1OA N. Saliebury St., 166 Agriculture Bldgt
Raleigh, North Carol ina. 2?511.

Jiri GAISLER Department of Biology of Animals and llant Faculty of
Science, J. l i .  Purkyne Universi ty,  Kot lareka 2, 611 ) l  Brno
Czechoslovakia. conservation, behaviour, ecologyt reproduction
and taxonony.
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Kenneth N. GELUSO Department of Biolog"y, University of Nebraska at Onaha,
Box 588, Omaha, Nebraska 5BlOt.  conservat iou, ecology, evolut ion,
and physiology.

Edwin GOULD 515 N. Wo1fe ,5t., tsaltimore, Maryland 21205. behaviour,
ecology, echolocat ion and bat f lowers.

Theodor HAITENNORTH 8 MtlncUen 50, Veldener Str. 61, Vtest Gernaay.
taxonomy.

Vladimir liAl{AK Institute of Systematic Zoology, Charles University,
Vinicna /, 128 44 Praha 2, Czecb,oelovakia. taxonomy and ecology.

James hi. HARDIN Coop. l{ildlife Research Lab, Southern lll"inoie University,
Carbondale, Ill inois 62901. behavlour and ecology

Don HARKER 5ttr Floor, Capital Plaza Tower, Frankfort, Kentucky, 4O5O1.
Michael HARRISON 1701 Kitborn .dve, Apt. 1t14r Ottawa, Canada. Ecology
Michael J.  HARVEY Ecological  Research Center,  Department of Biotogy

Memphis State University, Memphis, TN 18152. conservation,
behaviour and ecology.

Ivan HORACEK Sidl. Michelska 1'182 145 OO Praha 4, Czechosl.ovakia CSSR
behaviour, ecology, evolution and taxonony.

K.M. HOWIILL Box 19064 Department of Zoology, Univereity of Dar es Salaao,
Tanzania.

Birger Jn{SiN Game Bi.ologr Station KaJ.o, 84t0 Ronae Ryongard, Dennark.
Phil KRUTZSCH Departnent of Anatony, Health Sciences Center, University

of Arizona, Tucson, Arj.zona 8r?24. reproductive biology.
Knox JONUS Research and Graduate Studies, Texae Tech University,

Lubbock, Texas 79409.
Gordon L. KIRKLAND Jr. The Vertebrate Museum, Shippensburg State

Col lege, Shippensbirg, PA 1?257
Ralph D. KIRKPATRICK Departnent of Biology, BaIl State University

Muncie, Indiana 47n6.
Karl F. KOOPMAN Departmenl s1'Mammalogy, American Museum of Natural

History, New York, N.Y. 1OO24. ecology, evolut ion and taxonomy.
Mar6aret LANGVJORTHY 1519 E. [dison, Tucson, Arizona. 85719. anatomy

behaviour and physiology and evolutj.on.
PameLa A. LAYCOCK Zoology Departnent, Natal University, Pieternaritzburg

tzOAr South Afr ica.
John LEFFLER Institute of Ecology , University of Georgl.a, Athens

Georgia n6}z
Anthony hl. LEWIS Departnent of BioLogy, Loma Linda University,

La Sierra Canpus, Riverside, Cal i fornia 92W5.
Warren C. LEWIS 11t Church St. ,  Rockford I l l inois 51101. cave

exploration and diseases shared with hunrans.
Richard B. IOOMIS Departnent of Biology, California State University,

Long tseach, Callfornia 9O84O.
Wil-Iian LOPEZ-FORI4ENT Depto. Zoologia, Insituto de BioJ,ogia, A.P.

Postal  70-153, Mexico 20r D.f .  Mexico. conservat ion, behaviourl
ecolog;r,  echolocat ion, reproduct ion and physiology.

J.A. MACKINTOSH l l  Avon Road, Invercargi l l ,  New Zealand.
Timothy J. McCARPHI. Central Farn, Cayo District, Belize. public

educat ion, conservat ion, behaviour,  ecology, evolut ion, r f rproduct ion
physiology, taxonomy and temperature regulation.

David N. McMURRAY Departhent of MedicaL Microbiology and Inmunologyl
Col lege of Medicine-21 Texas A and M. Universi ty,  Col lege Stat ion,
Texas 77843. cell-mediated immune reaponse in bats.

J. l.{EESTm Zoology Departnent, Natal University, Pieternaritzburg JZOO1
South Afr ica. behaviour,  ecology, evolut ionf reproduct lon and
taxonomy, part icular ly,  Afr ican bats.
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Russell E. MUI'{FCIRD Departnent of Forestry and Naturar Reeources,
Perdue Univereity, hest Lafayette, Indiana 4?gO?. behaviour
and ecolog5r.

Museun of zoology, Departnrent of Biorogy, carleton university,
Ottaya, Canada XfS 585
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Nationar speleologicar society Library, cave Avenue, Huntsville, Alabanra
,5810.

David ic. NELLTS #85 Fryaenhoj, st. Thonas, virgin rslands oogol
behaviour and ecologr.

Tony OLDHAM Rhychydwr, Crynych, Dyfed SA41 )RB United Kingdom.
bibl iography of bats.

Brett A. OXBERRY Department of Anatony, colrege of Medicine,
University of Arizona, Tucson, Arizona B|ZZ+

George PoLtAK Department of Zoology, The university of rexas,
Aust in,  Texas 78?12. pubric educat ion, anatoury, behaviour,  ecology,
evorut ion, echolocat ion, reproduct ion, physiology, taxonony
and tenperature regulat ion.

Paul A. RACEY Departnent of Zoologlr University of Aberdeen, Aberdeen
AB92 TN united Kingdom. conservat ion, behaviour,  ecology,
reproduction and physiology.

David Alan SAUGEY P.O. Box /, Fifty-Six, Arkansas ?Z5tr. public
educat ionr conservat ion, behaviour,  ecoLog5r,  reproduct ion,
taxonomy and geographical distribution.

Ton A. SAUNDERS u.s. Fish and I ' { i ld1i fe service, Federal  Bui lding,
17th f loor,  601 East 12th street,  Kansas ci ty,  Missouri  gqiog.

Karr A. SHUMP Department of Biorogical  sciences, state universi ty
College at Brockport, Brockport, New york 14420.

Donald A. SMITH Department of ts iology, Carleton Universi ty,  Otsawar
canada Kls 586. publ ic educat ion, conservat ion, behaviour,
ecology, reproduction and taxonomy.

Kenneth E. srAcI:R Rt. 1, 28o columbine Drive, Bishop, california 93514
publ ic educat ion, conservat ion, behaviour,  ecology and taxonony,

Edward STASHKO Department of Biological Sciences, Norlnwestern University,
lJvanston, rrlinois 5ozor. ecology and foraging behaviour.

Kim R. THOMAS Department of Biology, universi ty oi  puerto Ricor Rio
Piedras, Puerto Rico oo!]1. ecorogy, behaviour and taxonony.

Gordon B. THOI"IPSON 16 Beaumont Road, Cambridge CB1 4py England.
ecology and ectoparasi tes.

Chris TIDEI"IANN Zoologr Departnent, AustraLian National University,
P.o. Box 4'  canberra, A.c.T. Austral ia a5oo. conservat ion,
behaviour,  ecologr and echolocat ion.

Robert M. TIMM BeIl Museum of Natural Historyr University of
Minnesota, Flinneapolis, Minneeota 55455

charles v.  TRTMAROHT N.y. state Department of Health,  Divis ion
of Labs and Research, Empire State plaza, Albanyr Nen york 1ZZO1
conservat ion, behaviour,  ecology, phyeiology and bat rabies.

Y. TURPTNTIIR 18 A rue de I 'oratoirer-  6gwo caluire France.
behaviour, echolocation, taxonorny and palaeontology.

Merlin D. TUTTLE vertebrate Division, t,titwlukee publii-Mu"uurn,
8oo w. lrJel.ls st., Milwaukee, wisconsin 5t2oz. behaviour,
ecology and ternperature regulation.

u.s.  Arny Engineer Distr ictr  st .  Louis,  corps of lJngineers, 21o North
12th Street,  St.  Louis,  ! , l issourL 63"tO't
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l. l.t. VOifp Laboratory for Aninal- ScologSr and Taxonony, State University
Plonpetorengracht p, Utrecht, The Netherlands. conservation,
behaviour and ecol.ogy.

John O. IiIiITAKER Jr. Departnent of Life bciences, Indiana State
University, Terye Haute, Indiana 47809. behaviour, ecology
food and paraaites.

Nixon WILSON Department of Biologr, University of Nortbern Iova,
Cedar FaIIs,  Iowa n61r.  ecology and ectoparasi tes.

John R. I{INKELMANN Department of BioLogy, Gettysburg College,
Gettysburg, Pennsylvania 17125, anatomy, behaviour, ecologr
and evolut ion.

Dedee IdOODSIDE Zoology Department, Australian National University,
P.O. Box 4, Canberra, A.C.T. 25OOr Austral la .  publ ic educat ion,
conservat ion, behaviour,  ecology, echolocat ion and trappiug
techniques.

Last minute addi t ion6 oro

Carol CON,iOY ]OlO OfNeal Parkway Apt.  P-10, Boulder,  Colorado 8OtO1
publ ic educat ion, conservat ion, behaviour and ecology.

James c. : l ; .L l 'Pf, lJNY E.P.o. ts iology Department,  universi ty of colorado
Boulder,  Colorado 8OlO9

Steve HUI' IPHREY Flor ida State Museum, Universi ty of Flor ida,
Gainesvi l le,  F1orida t2511 ninginners.

8nd . . . .

A1len H. BEI'ITON 4O Norton Place, Fredonia, New York f4O5]
Mike tsISHOP ,58t Pate Avenue, Cincinnati, Ohio 45408
Ceil Anne Hzu?MAN Division of Biological. Sciences, University of Miseouri,

Colurnbia, Mlssouri 55201
Helnut C. UUELLER Departnent of ZooLogy, University of North Carolina,

Chapel li i l lr North Carolina 27114
Andrew StARRETT Department of Biology, california state universityr

Northr idge, Cal i fornia 91tto
R.E. STEBBINGS Monke Wood Experimental Station, Abbots Ripton,

Huntingdon, England.
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