


BAT  RESEARCH  NEWS 
 

 

Volume 24: Numbers 1–4                                                                1983 

              

 

 

 

 

Original Issues Compiled by Dr. Kunwar P. Bhatnagar and Dr. G. Roy Horst, 

Editors of Bat Research News (1983). 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Copyright 2011 Bat Research News.  All rights reserved.  This material is 

protected by copyright and may not be reproduced, transmitted, posted on a Web 

site or a listserve, or disseminated in any form or by any means without prior 

written permission from the Publisher, Dr. Margaret A. Griffiths.  The material is 

for individual use only. 
 

 

 

 

 

 

Bat Research News is ISSN # 0005-6227. 

 



 i 

BAT  RESEARCH  NEWS 
Table of Contents for Volume 24, 1983 

              
 

Volume 24: Number 1, February 1983 

A Synopsis of the Families of Bats — Part III, Superfamily Rhinolophoidea 

 by Karl F. Koopman   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Birth of Triplets in the Pallid Bat, Antrozous pallidus 

 by John Bassett, Matt Schultz, Louis Stamps, Robert Heald, and Curt Wiederhielm  . . . . . . . . . . 2 

On the Bat in the Blazon of the City of Valencia, Spain 

 by F. Miragall and Kunwar P. Bhatnagar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

The Nation Wide Bat  Protection Campaign Introduced in the Netherlands—A Report 

 by A. M. Voûte  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Professor Dr. Anton Kolb — A Tribute 

 by D. Stark   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

A 23-year Recovery Record for Myotis lucifugus 

 by John B. Bowles  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

News and Views  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Recent Literature   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

 

Volume 24: Number 2-3, May-August 1983 

A Synopsis of the Families of Bats — Part IV, Superfamily Phyllostomoidea 

 by Karl F. Koopman   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

Terms Commonly Used and Misused in the Literature Pertaining to Bats 

 by Thomas H. Kunz and Alvar W. Gustafson  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 

A Report on the Gray Myotis (Myotis grisescens) in the Storm Cellars of Pittsburg, Kansas 

 by Horace A. Hays, Joyce L. Barker, Everett M. Grigsby, and Thomas H. Kunz . . . . . . . . . . . . . 22 

The Collection and Preservation of Ectoparasites of Bats — An Appeal 

 by Robert E. Lewis   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

News and Views  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 

Recent Literature   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 

Obituary: Louis D’Agrosa   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 

 

Volume 24: Number 4, November 1983 

A Synopsis of the Families of Bats — Part V, Superfamily Vespertilionoidea 

 by Karl F. Koopman   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 

Wing Culling of Insect Prey by the Gray Myotis (Myotis grisescens) 

 by Virgil Brack, Jr. and Russell E. Mumford   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

A Note on an Albino Rousettus leschenaulti 

 by K. B. Karim   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 

Second European Symposium on Bat Research, Bonn, September 1983 

 Program  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

News and Views  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 

Recent Literature   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 

Abstracts of the 14th Annual North American Symposium on Bat Research, 

 Fort Collins, Colorado   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 

Index to Volume 24  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 



BAT RESEARCH NEWS

Editor Managing Editor

Dr. Kunwar P. Bhatnagar Dr. G. Roy Horst
Department of Anatomy Department of Biology
Health Sciences Center State University College at Potsdam

University of Louisville Potsdam, New York 13676 USA
Louisville. KY 40292 USA Tel:315-267-2259
Tel:  502-588-5174

Past Editors

Wayne H. Davis (1960-1970)
Robert L. Martin (1970-19'76)
Stephen R. HumphreY (1973)
M. Brock Fenton (1977-1981)

lnstructions to Contributors
1 . Bot Research News is published four times per year, each year consisting of

one volume of four numbers. Publication dates, February, May, August, and
November. Sometimes the numbers are combined. Bat Research News
publishes short papers, general notes, etc., which are rigorously edited and
reviewed. Manuscripts dealing with original work should be submitted in
triplicate following the latest CBE Style Manual or following the style used in
Journal of Mammalogy. In addition, latest news on bat research, cor-
respondence, book reviews, meeting announcements, reports and recent
literature citations are included. Communications concerning all these mat-
ters should be addressed to Kunwar Bhatnagar. Reprints of articles can be
purchased.

2 . Subscriptions to individuals are U.S. $6.00 per year mailed 3rd class to U.S'
addressed, lst class to Canada and Mexico. All other countries, bulk rates
unless $1.00 per issue air mail is prepaid.

3 . Institutional subscriptions are U.S. $10.00 each world wide

4 . Communication concerning dues, subscriptions, advertisement rates, or back
issues should be addressed to Roy Horst.

Typeset by Victoria Varengo

Mailed at Potsdam, New York 13676 USA



BAT RESEARCH NEWS

Yol.24 No. I

CONTENTS

FEBRUARY 1983

A synopsis of the families of bats - Part III,
Superfami ly Rhinolophoidea . . . . .K.F.  Koopman. I

Birth of triplets in the pallid bat,
Antrozous pallidus. . J. Basset, M. Schultz,

L. Stamps, R. Heald,
and C. Wiederhielm

On the bat in the blazon of the city of
Valencia,  Spain.  . . . .F.Miragal land

K.P. Bhatnagar. .

The nation wide bat protection campaign introduced
in the Nether lands -  A report . . . . . .A.M. Voute.

Professor Dr. Anton Kolb -
Atr ibute.  . . . .D. Starck.

23-year recovery record for
Myotis lucifugus. . . .J.B. Bowles.

News and Views
Letters to the Editor: A. Krzanowski. T.W. French.

Recent Literature
Anatomy.
Biochemistry. . . . .
Distribution
Echolocat ion. . . . .

10
l0
l1

Ecology.
Genetics
Parasites
Pesticides and Public Health.
Physiology
Reproduct ion. . . . .
Systematics

l2
l3
l3
t4
t4
15
l5
l6

FRONT COVER

Maternity roost of the mexican free-tailed bat, Tadarida brasiliensis mexicana in
James River cave, Mason co., Texas. The larger photo encompasses approximately
2m'z of the roosting area. Inset is a closeup of the nursery "creche. " Each spring an
estimated 4 to 5 million pregnant mexican free-tail bats assemble in this cave where
they give birth and nurse their babies. Photographed in June 1982 by Gary F. Mc-
Cracken. (University of Tennessee, Knoxville, TN 37996 USA).





Volume 24 25 Februarv 1983 No. I

A SYNOPSIS OF THE FAMILIES OF BATS-PART III, Superfamily Rhinolophoidea

Karl F. Koopman
Department of Mammalogy, American Museum of Natural History

New York. New York 10024 USA

In the first two parts, I discussed the approach I
am using in this synopsis, enumerated what I
believe to be the more significant primitive
characters of bats, and discussed the derived
characters of the family Pteropodidae and the
three families currently included in the superfami-
ly Rhinolophoidea. This Old World group is
almost certainly monophyletic, even in the strict
Hennigian (holophyletic) sense.

The Nycteridae constitute a small Old World
largely tropical family. All phalanges have been
lost from the second digit of the wing leaving only
the metacarpal. The tail remains long and is en-
tirely enclosed in a broad interfemoral membrane
(which may be either primitive or derived). The
trochiter is fairly small, extending only slightly
beyond the head of the humerus, and not con-
tacting the scapula. The seventh cervical vertebra
is partly fused with the first thoracic vertebra and
the first rib is noticeably strengthened, but there
are no other skeletal modifications in this region.
The rostrum is somewhat shortened and postor-
bital processes are present, though obscured by
the great development of a frontal shield which
supports a deep fossa. The nasal branches of the
premaxillaries have apparently been completely
lost but the palatal branches, though rather loose-
ly attached, fill the space between the maxillaries.
The periotic is more or less freed from surroun-
ding bones. The dental formula has been reduced
to i2/3 cl/l p1/2 m3/3 = 32, but the pattern of the
molar teeth is largely unmodified. There is a deep

frontal fossa margined by complex cutaneous
outgrowths but no true noseleaf. The ear bears a
small tragus.

The Nycteridae, consisting of a single genus
Nycteris with some l4 currently recognized species
ranges over most of Africa as well as Madagascar
and small areas on the western side of the Arabian
peninsula; also, extreme southeastern Asia out in
the Malay archipelago at least as far as Celebus.
They are mostly insectivorous but occasionally
carnivorous.

The Megadermatidae constitute another small
Old World tropical family. They are more
primitive than the Nycteridae in retaining a single
phalanx in the second digit. The tail, however, is
short or absent and the interfemoral membrane,
though rather extensive, is considerably shorter
than in the Nycteridae. The proximal end of the
humerus and the anterior thoracic region show a
very similar degree of modification to that found
in the Nycteridae. The rostrum is shortened to
about the same degree as in the Nycteridae, but
there may or may not be postorbital processes,
which, if present, are likewise partly obscured by a
frontal shield, though, since there is no frontal
fossa, it is probably related to the well-developed,
rather backwardly directed noseleaf. The premax-
illaries are almost completely lost, at most
vestigial remnants remaining. The periotic is more
or less freed from surrounding bones. The dental
formula is considerably reduced to i0/2 cl/l p2/2
m3/3=28 and may be further reduced by loss of



ail upper premolars except the last, though the
molar pattern remains fairly primitive. There is a
well-developed, but simple, noseleaf, that can be
quite large. The ears, which are extremely large
and joined across the forehead, have tragi which

are very large and bifurcate.

There are four genera and five species of
megadermatids ranging across the Old World
tropics from west Africa to tropical Australia, but
absent from Madagascar and southwestern Asia.
Diets range from purely insectivorous to purely

carnivorous.

The Rhinolophidae const i tute a large
widespread Old World family, which is frequently
broken into two families, but here is regarded as
one. They agree with the Nycteridae in lacking
phalanges from the second digit of the wing, re-
taining only the metacarpal (thus being more
derived than the Megadermatidae). The tail
always shows some shortening and may be greatly

reduced. The interfemoral membrane is always
considerably shorter than that of the Megader-
matidae. The trochiter rises above the head of the
humerus and is more derived than either of the
other rhinolophoid families in articulating with
the scapula. The anterior thoracic region is highly
modified with the seventh cervical vertebra. first

Received October 5, 1982

Orr (1954) reviewed previous reports of and
presented additional data on the number of em-

bryos found in pregnant pallid bats (Antrozous
pall idus).In general most fernales carried two em-
bryos while an occasional female carried a single
embryo. Very rarely, a female was found to be

carrl, ing three embrl'os. Orr reported both single
and twin births in the bats he studied and
presented previous work in which only single and
twin births were found. He neither observed nor

could f ind l iterature reports of triple births in this
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(and sometimes second) thoracic vertebra, first
rib, presternum, and at least the ventral half of the
second rib fused into a solid ring of bone. The
rostrum is somewhat shortened. but there are no
postorbital processes. The premaxillaries have lost
their nasal branches, and the palatal branches are
loosely attached and reduced so that they do not
fill the space between the maxillaries. The dental
formula is always reduced at least to il/2 cl/l
p2/3 m3/3:32, and may be further reduced by
loss of an additional upper premolar or further
loss of another lower premolar. The noseleaf
varies greatly in morphology but it is always struc-
turally complex. The ear has lost its tragus'

Ten genera with approximately 125 species are
currently recognized ranging from western Europe
and west Africa to Japan and the New Hebrides.
All are insectivorous. but two families are fre-
quently recognized, both widespread. However,
the Rhinolophinae, consisting only of the genus
Rhinolophus is absent from Madagascar and the
islands east of the Bismarks. The Hipposiderinae,
on the other hand occur in those two areas but are
absent from Europe, northern Asia, and
southeastern Australia, where Rhinolophus oc'
curs. Two tribes may be recognized in the Hip-
posiderinae, the Hipposiderini occupying the en-
tire range of the subfamily, but the Coelopsini be-
ing confined to the Indo-Malayan region.

(to be continued)

species. Barbour and Davis (1969) presented no
subsequent reports of triple births in their review
of the reproductive biology of the pallid bat.

We would like to report the first documented live
birth of triplets in the pallid bat. A captive female
pallid bat gave birth in our laboratory to three
young, all males, on June 15, 1982. The female
was a member of a group of pregnant bats cap-
tured on May 25,1982, in an attic roost near Napa
(Napa Co.), California, and transported by air to
our laboratory in Seattle. The bats were housed in
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the laboratory as a group in a cage with inside
dimensions of I m by 0.8 m by 0.7 m. The cage
was constructed from an old incubator which
was lined with plexiglass. Nylon screening was
hung at each end of the cage to provide the
animals a place to land and hang up, and heating
coils were installed in the cage wall under the top
of the screening. Air temperature at the top center
of the cage was maintained between 24 and 270C.
The animals were able to select their preferred am-
bient temperature by moving up or down the
screening. Normal roosting interactions and
clustering occurred with this housing arrange-
ment. The bats were fed mealworms daily in
dishes placed on the floor of the cage and were
given water ad libitum. The animals readily ate
mealworms presented in this manner. The
mealworm diet was supplemented twice weekly
with an orally administered vitamin supplement.
Each animal was given approximately 0.2 ml of
the liquid supplement, which consisted of an over-
the-counter children's multivitamin syrup diluted
sixfold with water and mixed with a powdered
multimineral supplement and ascorbic acid, from
an eyedropper. The offspring born in the
laboratory were utilized in a chronic study of
neonatal peripheral vascular development.

The set of triplets born in the laboratory are the
first we have encountered during a four year study
of peripheral vascular development. Between 1979
and 1982, 6l females gave birth in our laboratory;
23Vo of these births produced a single offspring,
75.4V0 produced twins, and l.6Vo produced
triplets. After reviewing the literature, Barbour
and Davis (1969) concluded that twins occu in
SOVo of births and single offspring occur in the
other 20Vo of births. Our experience with the
pallid bat in the laboratory would support this
conclusion. The occurrence of triple births also
appears to be a rare event.

The triplets were smaller in size than the normal
newborn pallid bat. At birth the forearm lengths
in the triplets were 18.14 mm, 16.00 mm, and
15.62 mm. All subsequent data for the triplets will
be given with the animals in this order to allow
comparison of individual animals. The mean
forearm length at birth of the 34 other bats born in
our laboratory in 1982 was 19.78 + 0.16 mm (f
+ SE). The smallest bat in this group had a
forearm length of 17.62 mm. At birth the body
weights of the triplets were 4.18 g, 3.50 g, and 3.00

g. The mean body weight at birth of the other bats
born in 1982 was 4.84 + 0.099, with the smallest
bat in the group weighing 3.52 g. The triplets were
smaller than the average newborn bats; their body
size was at the lower end of the range of values for
animals from single and twin births. However, the
largest of the triplets was larger than the smallest
animal from the more common single and twin
births.

At the age of 65 days, the triplets had grown to
forearm lengths of 53.06 mm, 52.68 mm, and
50.40 mm and body weights of 21.80 g, 19.40 g,
and 18.90 g. At the same age, the 17 remaining
animals in the group of bats from single and twin
births had an average forearm length of 56.M +
0.46 mm and an average body weight of 25.48 +
0.60g. The smallest forearm length in this group
was 53.24 mm and the smallest body weight was
21.40 g. The pallid bats reared in our laboratory
matured anatomically by 40 days of age; forearm
length and body weight had reached stable, adult
values by this time, Adult forearm length in this
species ranges from 48 to 60 mm (Barbour and
Davis, 1969). At maturity the triplets remained at
the lower end of the size range of the animals from
single and twin births. The triplets, however, had
adult forearm lengths which were above the lower
limit recognised for the species. The three small
newborn bats matured into small, but normal,
adult animals.

Throughout growth and development, normal
mother-young interaction occurred. The female
recognized all offspring as her own and would
retrieve any of them when the offspring was
removed from the mother. Newborn pallid bats
attach to the mother's nipple for the first l0 to 14
days of life. The two smaller bats invariably
shared one nipple while the largest bat of the trio
occupied the other nipple. The two bats which at-
tached to one nipple appeared to have as sound at-
tachment to the mother as the largest member of
the trio did on the other nipple. The two bats on
the same nipple appeared to each have half of the
nipple plus some surrounding fur in their mouths.
All three young augmented this hold with their
thumbs. While the mother of the triplets was not
observed flying with them, other females with one
or two young have been observed flying from side
to side in their cage - a distance of about one meter
with no difficulty. Based on daily weight records
the two bats on the single nipple appeared to alter-



nate days nursing that nipple, while the remaining
member of the trio appeared to nurse daily.

Orr (1954) questioned the abil ity of an animal
with two nipples to raise three young, especially
when attachment to the nipple is vital for survival
in the first days after birth. As reported here, this
task can be accomplished in the laboratory.
Whether a female pallid bat in the wild can raise
three offspring to maturity remains unanswered.
The food intake required to maintain a lactating
female in the wild and to provide her offspring
with the energy necessary for growth would be
considerably higher than that required by the cap-
tive female described here. Lactating females of
the genus Lasiurus which presumably face
energetic problems in the field similar to those fac-
ed by the pall id bat successfully raise more than
two young at a time. Lasiurus, however, has four
nipples while the pallid bat has only two. All
members of a set of triplets from the genus

Lasiurus would have their own individual attach-

Received September 8, 1982

A bat adorns the crown on the blazon of Valen-
cia. a city of the old Aragonese monarchy (see
page f ive).  Aragon was one of  the k ingdoms
which formed the present Spanish state (Spaln).
'i'he rnain feature of the blazon of the Aragonese
monarchy was four red bars on a golden

background. Moreover, Peter IV, King of
Aragon, also known as "the Ceremonious" in-
troduced a winged dragon on the top of the blazon
of lr is kingdoms in 1343-1344 (Vives y Liern,
1900). The decision of Peter IV about the in-
troriuction of the winged dragon in the Aragonese
royal blazon is related to the 7th chapter of the
Prophecy of Daniel, the 12th and 17th chapters of
the tsook of the Apocalypse of St. John, and the
llelief of the Liberation of Jerusalem by a univer-
sal emperor (Ivars Cardona, 1923; Orts i Bosch,

Volume 24: No. I

ment to the mother and would be able to nurse
without competition from one of their siblings.
Two members of a set of pallid bat triplets must
share their attachment to the female and thus their
food supply. The fate of pallid bat triplets born in
the wild will also be difficult to determine because
of the infrequent occurrence of the event.

References

Barbour, R.W., and W.H. Davis. 1969. Bats of
America, University Press of Kentucky,
286 pp.

Orr, R.T. 1954. Natural History of the pallid bat,
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1979). These ideas influenced western European
heraldry during the l3th and l4th centuries.
About three centuries after the introduction of the
winged dragon in the Aragonese royal shield, this
dragon was replaced by a bat in the blazon of
Valencia. There are at least two reasons cited for
this change: one, the similarities between the
dragon and the bat made the common people con-
fuse the winged dragon on the blazon with a bat
(Orts i Bosch, 1979), and the other, according to a
popular legend based on several prophecies writ-
ten during the l3th and l4th centuries, the bat
symbolized the christian king who had to perform
the "Reconquest" of Spain from the Arabs and
the unification of its kingdoms (Ivars Cardona,
1923; Orts i Bosch 1979). This was accomplished
when Ferdinand, husband of Isabella of Castille,
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became King of Aragon in 1479 (Smith, 1968).
The appearance of the bat on the blazon of Valen-
cia is not unique, however, in the old Aragonese
monarchy, since a bat in also depicted in the
blazons of Barcelona and Palma of Majorca
(Vives y Liern, 1900).

The authors thank P.M. Orts i Bosch for advice
and help.
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Bat research in the Netherlands started about
1937. Since that time it appeared that several of
our native bat species decreased dramatically
(Daan, 1980). In order to try to stop this decrease
the Dutch government protected by law all bat
species occurring in our country. It appeared,

4f
q! .

The blazon of the city of Valencia

however, that legal protection of bats was not
enough to save bat populations. People were stil l
scared of bats, kilting them or doing them harm.
Bats were still threatened by the use of chemical
wood preservatives, cutting down of hollow trees
and restoration of old buildings. To fight these

THE NATION WIDE BAT PROTECTION CAMPAIGN
INTRODUCED BY THE NETHERLANDS - A REPORT

A.M. Vofite
Laboratory for Animal Ecology and Taxonomy

State University of Utrecht
Plompetorengracht 9,3512 CA Utrecht, The Netherlands
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threats the Department of Cultural Affairs,
Recreation and Social Welfare in cooperation with
the Committee for Bat Protection started the pro-

tection campaign in 1980 (Lina, 1980-1981) by
producing 200,000 leaflets and 30,000 posters giv-

ing basic information about l i fe history, habits

and measures for protect ion.  These were

distributed all over the country. Nearly all leading
newspapers and one of our TV stations announced
the campaign.

The stick-on labels, such as the one shown, are
meant to be displayed on automobiles of bat lov-
ing people in the Netherlands. The words given in
these labels translated mean "Bats need your pro-

tection. P.O. Box 5406, 2280 HK Rijswijk."
When somebody wants basic information about
bats or bat protection, or wants to know what he

is allowed to do with bats in his home, he simply
writes to this address and the authorit ies give him

advice.

So as lo further this campaign, the Wild Life
I'und and the Department donated more than
F200,000 (about $75,000) to create bat hiberna-
tion reserves in abandoned caves, ice cellars, and
World War II block-houses and old fortresses.
One reserve for bats (Nyctalus noctula) living ex-
clusively in hollow trees was established. Special
protection rueasures were taken regarding the
highly endangered summer roosts of the pond bat,
lvlyotis rlasycnente (Votrte, 1980, 1981).

Obviously, this protection campaign should on-
ly be considered to be a start of a prolonged effort
to give bat species the oppurtunity to regain
population densities of former days. That this not
only counts for the Netherlands, but for all Euro.
pean countries, may become clear from the resolu-
t ion passed dur ing the First  European Symposium
on Bat Research:

' ' \ . lcnt ist \  represenl i l )g l6 L:uropean counlr ies
r lcct l r lg at  the Frrst  European Symposium on Bat
Researcl  in Bonn l6-20 March 1981, are cr i t ical ly
con, i ! ' rned about the rapid decl ine in bat popula-
t ions.  ln al l  areas of  Europe bats are becoming ex-
rremely rare and some are c lose to ext inct ion.  The
nrain eauses of  the decl ine are the loss of  roosts such
as ca\es and mincs,  hoi low trees, sui table bui ld ings
rogcihcr wi th changes in land use. Bat colonies are
ncing destroyed by pest ic ides used for wood preser-
.  at iorr .  lJecause ot  the highly special ized roost ing re-
qir i r :ments,  and because bats gather f rom wide
,rrc i r \ . ( ) l ier)  aeros. ,  internat ional  boundar ies,  the par-
,  . ,nrnrr  o l  rh i r  Svnrnosi t tnt  r r rge [ ] r r ropean g()v(-rn

rtret) ls lc)  of ler  immediate protect ion for  a l l  bat
roirsts.  fhe at tending scient ists wr l l  provide al l
necessary advice to implement protect ion.  Bonn, 20
Llarch i981."

Undeniably, bat protection will only be suc-
cessful when it is based on thorough research. It is
highly frustrating, that when bat research is need-
ed more than ever, economizing governments ir-
responsibly cut university expenses concerning
research on bats. In the Netherlands, this implies
that the biologist working on bat ecology is almost
certainly compelled to give up his research.

LITERATURE CITED

Daan, S. 1980. Long term changes in bat popula-
tions in the Netherlands: A summary.
Lutra, 22:95-105.

Lina, P.H.C. 1980-1981. The appl icat ion of legal
and practical protection of bats in the
Netherlands. Myotis, 18-19: 19-22.

Voirte, A.M. 1980. The pond bat (Myotis
dasycneme, Boie 1925), an endangered
bat species in northwestern Europe. 1N:
Proceedings Fifth International Bat
Research Conference (D.E. Wilson and
A.L. Gardner, eds.), Texas Tech Press,
Lubbock, Texas, pp. 183-192.

Voffte, A.M. 1980-1981. the conflict between bats
and wood preservatives. Myotis, 18-19:
414.

Received September 21, 1982



February 1983

Professor Anton Kolb was born at Erasbach
(Oberpfalz, Bavaria) on November 5, 1915. Be-
tween 1940 and 1945 he studied Biology and
Philosophy at the well known University of
Erlangen. He completed his studies leading to cer-
tification for high school (Gymnasium) teaching.
He received the degree of Doctor rer. nat. in 1945.
His thesis entitled "Observations on the Biology
of Native Bats" was published in "Zoologische
Jahrbucher Abt. Systematik-Okologie" in 1950.
From 1945-1951 he was associated with the
Zoological Institute of the University of Erlangen
as an assistant. In 1954, Dr. Kolb was appointed
as Privatdozent after completing his inaugural
dissertation (Habilitation). During this period he
supervised the biology education at the Academy,
now University, of Bamberg. He was elected to
the Chair of Professor (Extra-Ordinarius) in 1954
and as Full Professor (Ordinarius) in 1959.

Bat Research News

PROFESSOR DR. ANTON KOLB. A TRIBUTE

D. Starck
Balduinstrasse 88. D-6000 Frankfurt a.M., West Germany

During the last 25 years he has established new
concepts concerning biology education and has
organized an Institute for teaching and research.
He is also the Director of the Museum of Natural
History of the Bamberg University.

Professor Kolb has published more than 50
papers on various aspects of biology, ecology and
paleontology. More than 30 of these publications
deal with the biology of European bats.

Professor Anton Kolb's researches on bats are
characterized by his new and challenging view-
points and by his ability to combine field work,
observations in captivity and experimental work in
the laboratory. His thesis, published in 1950, con-
tains a lot of new observations on the ethology of
Myotis and Rhinolophus and analyzes the ques-
tion of accumulation and segregation in colonies.
ln Rhinolophus, he discovered the occurence of
pubic nipples ("Haftz i tzen",  "organ de
fixation") which are utilized by the young for
holding on to the mother. ln many detailed ar-
ticles, Professor Kolb has published observations
and exper iments deal ing wi th many
misunderstood problems on the biology of bats.
Among others, I will. emphasize his contributions
on parturition, communication between mother
and young, his studies on searching for food and
mechanisms of feeding, on the capability of sen-
sory systems, on methods of cleaning and his suc-
cess with scientific films on bats.

Professor Kolb is one of those few scientists
who have established new dimensions to the field
of Chiroptology in our country and we hope, that
he will continue to contribute much valuable
research on this interesting group of mammals.
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A 23-YEAR RECOVERY RECORD FOR Mvotis lucifugus

John B. Bowles
Department of Biology

Central College
Pella. Iowa 50291 USA

Volume 24: No. I

On 23 June 1982, we captured a banded preg-

nant female Myotis lucifugus at the State Fish
Hatchery, 1.6 km S, 3.2 km E, Manchester,
Delaware Co., Iowa. She had been banded by
Richard F. Myers at the same site on 4 July 1959,
hence was at least nearly 23 years old. According
to Griff in and Hitchcock (J. Mamm., 46: 332,
1965 ), the probable longevity record for this
species is 24 years. This female gave birth in the
holding cage and was placed with her young in a

tree. The next morning both mother and young
were gone, so hopefully she will survive to
reproduce for a few more years.

29 November 1982

[The current longevity record among bats is held
by an Ontario l itt le brown bat which in 1979 had
survived more than 30 years in the wild (Fenton,
M.B. /N: Just Bats. p. 108. University of Toronto
Press, 1983).  Edi tor . l

i
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NEWS AND VIEWS

LETTERS TO THE EDITOR

I would l ike to comnlent on the article by A.M.
Voute (First recorded accidental transatlantic bat
transport ,  Bal  Resesrch News,23: l6-18, 1982).
There are two European bats which are both very

rare and of uncertain taxonomic position, namely
Eptesicus sodalis and Myotis notholinoe. My sur-
mise is that the two American bats, Eptesicus

fuscus and Myotis lucifugus, could have been ac-
cidentally introduced into Europe, say 100 years

ago, and became locally established. Later, M.
luti.f'ugus has been redescribed as M. nathalinae

and C. Juscus as E. sodalis. Howev€r, under pre-

sent conditions I am unable to verify this suspi-
cion. Only a careful comparison of nathalinse
with lucifugas and sodalis with fuscus could settle
this point.

Adam Krzanowski
Polish Academy of Sciences
Institute of Systematic
and Experimental Zoology
ul .  Slawkowska l7
3l-016 Krakow, Poland

On 23 February 1983 I found a banded bat in
Mt. Aeolus cave, Bennington County, Vermont.
The bat had probably died this past fall. Although
the head and most of the body had been eaten by a
weasel that habitually scavenges this cave, it ap-
peared to be a Myotis luci.fugus. Previous bands
that I have recovered from this cave have been US
Fish and Wildlife Service bands and the banding
information has been easy to acquire. This band,
however. has no identification other than the
number "093". It has flanged ends ( C )
rather than straight ( O ) as most small bird
bands have.

Is there an established procedure for tracking

down banding data from bat bands that are not
part of the Bat-Banding Office system? Is there

any clearing house for the coordination of current
bat banding activities? There is certainly a need
for some sort of data recovery mechanism. Don

Griffin and Harold (Al) Hitchcock have previous-

ly banded many bats in the Mt. Aeolus cave but
the band mentioned above is not one of theirs. I
would greatly appreciate any leads or assistance in

)
I

)
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tracking down the identity of this band.

Thomas W. French
Zoologist/Data Specialist
The Nature Conservancy
New England Regional
Heritage Program
Eastern Regional Office
294 Washington St, Room 850
Boston, MA 02108 (617-542-1908)

l0 March 1983

(The readers, knowledgeable of bat banding pro-
grams, are requested to respond to this request by
writing to the editor as well as to Dr. French.)

G. Roy Horst
Department of Biology
State University College at Potsdam
Potsdam, NY 13676

315-267-2259 office
315-265-2193 home

Seventh International Bat Research Conference

Dr. Paul Racey has sent us a provisional date

for the Seventh International Conference. His

dates are September 23-27 (Monday-Friday) 1985.

I have suggested to Dr. Racey that a large number

of us would have diff iculty taking leave of our

classes for that period. I also suggested that if the

meeting would be held in August (as we North

Americans recommended in Louisvil le) a much

larger number of North Americans could attend.

It is reasonable to estimate that this difference

could approach or even exceed one hundred par-

ticipants. The meeting should not confl ict with the

lnternational Theriological Conference in Canada
(Aug 13-20, 1985) or the XII International

Anatomical  Conference in London (Aug l l -17,

1985). Suggested alternate dates would be August

5-9 or 26-30, 1985. It is possible that the Annual

North American Symposium on Bat Research

would not meet independently in 1985 but that we

could combine the two groups as we did so suc-

cessfully irr Albuquerque rn 1978.

A decision wil l be made as soon as possible and

the definit ive date wil l be announced at the earliest

opportunity. Please call me or drop me a note

before September l, 1983 if you have any sugges-

tions or comments concerning these dates.

Caroline Frye, Assistant Director
Rockwell Conference Center
Colorado State University
Fort Collins, CO 80523

303-49r-6222

G. Roy Horst

REMEMBER!

THE FOURTEENTH ANNUAL NORTH AMERICAN
SYMPOSIUM ON BAT RESEARCH

The symposium will be held on October 2l and 22, 1983 at the Rockwell Conference Center, Col-
orado State University, Fort Collins, Colorado, For information about the program, registration, or
presenting a paper contact G. Roy Horst. For information concerning rooms at the conference center
or local motels contact Caroline Frve.

Our addresses are:
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A SYNOPSIS OF THE FAMILIES OF BATS - PART IV, Superfamily Phyllostomoidea

Karl F. Koopman
Departrnent of Mammalogy, American Museum of Natural History

New York, New York, 10024 USA

In the first three parts, I discussed the approach
used, enumerated important primitive characters,
and discussed derived cl. laracters of the Ptero-
podidae and the sir families of the superfamilies
Emballonuroidea and Rhinolophoidea. In part 4,
I will try to do the same ior the three t'amilies cur-
rent ly included in the superfami ly
Phyllostomoidea. This New Worid group has only
recently been recognized in its presenr form, the
Noctilionidae having previously been associated
with the Emballonuroidea (presurnably based
primarily on shared primirive characters). Also,
the Mormoopidae, previously included (as the
subfamily Chilonycterinae) in the Phyllostomidae,
are now recognized as a separate family, whereas
the previouslv recognized familv Desmodontidae
is now usually included in the Phyllostomoidae.
Slnce there appear Io be sound pnylogenetrc
reasons for these changes, the superfamily
Phyllostomoidea would certainly seem to stand as
a monophyletic group in the broad sense and very
likely in the narrow Hennigian (holophyletic)
sense, unless some additionai family (e.g.,
Mystacinidae) should be added to it.

The Noctil ionidae form a small Neotropical
family. The second digit of the wing has been
reduced to the metacarpal and greatly reduced
first phalanx. The tail is considerably shortened so
that it does not reach the edge of tLre extensive in-
terfemoral membrane. l-tre trochitel remains fair-
ly small, extending barely beyorid the head of the

humerus and making only a slight and indefinite
contact with the scapula. The anterior thoracic
area and associated vertebrae remain unmodified.
The rostrum is somewhat shortened, but no
postorbital processes are present. Both nasal and
palatal branches of the premaxillae (the latter con-
siderably reduced) are present, but are fused to
one another and to the maxillaries in adults. The
periotic is freed from surrounding bones. The den-
tal  formula has been reduced to
i2/1c l / l  p l / l  m3/3 :  28,  but the pattern of
the molar teeth is largely modified. The lips are
very full forming a sort of cheek pouch and the
nostri ls are somewhat tubular, but there is no
noseleaf. The ears are large, slender, and pointed
with a well-developed tragus.

The Noctil ionidae consist of the single genus
Noctilio with two species ranging over most of
Middle America and the West Indies as well as
tropical South America. The diet ranges from in-
sectivorous to piscivorous.

The Mormoopidae form another small chiefly
Neotropical family. The second digit of the wing is
reduced to the well-developed metacarpal and a
single small phalanx. The tail and interfemoral
membrane are much as in the Noctil ionidae. The
trochiter is small and does not impinge on the
scapula and there are no special modifications of
the anterior thoracic region. The rostrum is not
especially shortened, though it may be highly
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modified by being bent upward in relation to the
braincase. Both nasal and palatal branches of the
premaxillae are present but fused to one another
and to the maxillaries in the adult. The periotic is
freed from surrounding bones. The dental for-
mula is reduced toi2/2 c l / l  p2/3 m3/3'  34.but
the molar pattern is relatively unmodified. There
are cutaneous outgrowths around the nostrils (and
also lower lip) but it is doubtful that these can be
considered a true noseleaf. The ears are variable in
form with well-developed tragi.

Two genera and eight species are currently
recognized in this purely insectivorous family. The
range is from southern North America to tropical
South America and through most of the West In-
dies.

The Phyllostomidad constitute a large and ex-
traordinarily diverse, chiefly Neotropical family.
The second digit of the wing is represented by a
well-developed metacarpal and a single small
phalanx. The primitive condition of the tail and
interfemoral membrane is almost certainly similar
to that of the Noctilionidae and Mormoopidae,
but there is considerable diversity in the family
with the tail varying from long to absent and the
interfemoral membrane from very broad (even if
the tail is absent) to absent. The trochiter is well-
developed and impinges on the scapula, but there
is no special modification of the anterior thoracic
region. The rostrum is primitively somewhat
elongate but there is a great deal of diversity in this
character going from enormously elongated to
tremendously shortened. There are no post-orbital
processes. Both nasal and palatal branches of the
premaxillae are present but are fused together and
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with the maxillae in adults. The periotic is freed
from surrounding bones. The dental formula is
almost always reduced to i 2/2 c l/l p 2/3 m 3/3
(Anoura has three upper premolars but this is
almost certainly secondary) and may be much fur-
ther reduced by loss of additional upper or lower
incisors, upper and lower premolars, and upper
and lower molars. Molar pattern also shows
tremendous diversity from a primitive condition
(hardly different from the primitive pattern for
Microchiroptera) to a broad crushing
polycuspidate tooth or, alternatively, to a reduced
molar that retains almost none of the original cusp
pattern. Primitively, a small simple noseleaf has
been developed (therefore derived over the
primitive bat condition) but it may be either
enlarged or reduced or in one case (Centurio) so
highly modified as to be almost unrecognizable.
lhe ears vary greatly ln slze, but a tragus is always
present, though showing some diversity in form.

The Phyllostomidae include some 46 currently
recognized genera and some 137 species. The
range extends from southern North America
through Middle America and the West Indies to
tropical and subtropical South America. With the
exception of Brachyphylla and the Phyllo-
nycterinae (which are confined to the West Indies)
all major groups (which are very much in a state of
flux at the moment) have distribuiions which en-
compass most of the range of the family.
Primitively insectivorous, many speceies have
become frugivorous or nectarivorous, while
few are carnivorous or sanguivorous.

(to be continued) Received January 25,1983
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TERMS COMMONLY USED AND MISUSED IN THE LITERATURE PERTAINING TO BATS

Thomas H. Kunz
Department of Biology

Boston University
Boston, Massachusetts 02215 USA

and
Alvar W. Gustafson

Department of Anatomy and Veterinary Medicine
Tufts University

Boston. Massachusetts 02lll usA
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Our purpose in preparing this glossary is to at-
tempt to clarify and establish some uniformity in
terminology that is commonly used in the
literature pertaining to bats. We have drawn from
a variety of sources in formulating our definitions,
including original literature, standard reference
works, and suggestions from various colleagues.
We especially thank Edythe Anthony, Brock Fen-
ton, Allen Kurta, Gary McCracken, Paul Racey,
and Bill Wimsatt for their commments. Some
terms refer specifically to bats whereas others are
of a more general nature but are included here for
clarification. We have listed what we believe to be
the most appropriate definition or usage of the
terms. Where there are differences of opinion we
encourage readers to challlenge our own thinking
and/or to add terms not included here. Additions
or suggestions should be addressed to Kunz.

adults: Males and females which are sexually
mature.

antitragus: A small fleshy projection on the
postero-ventral margin of the pinna of
some bats.

aspect ratio: Forearm length (elbow to wrist)
+ wing tip (wrist to tip of digit
Ill)/length of fifth finger.

bachelor colony: A group of pre- and post-
pubertal males that roosts seperately from
females, usually during the reproductive
period (includes non-harem males).

bssal metabolic rate: Rate of energy expenditure
while at rest, post-absorptive, and at ther-
moneutrality; expressed as kJ. g th '. (see
roosting metabolic rate).

bat detector: Electronic device sensitive to ultra-
sonic and audible sounds produced by
bats (e.g. QMC mini bat detector,
Holgate bat detector, leak detector).

bat pass: One pass by one individual through air
space as sampled with a bat detector. (see
feeding btzz).

breeding s€ason: The period beginning with court-
ship and ending with weaning. (see
mating, parturition).

calcar: A cartilaginus process in the calcaneum
bone that contrrbutes to rhe support of
the uropatagium.

call structure: Pattern of frequency change over
time in vocalizations; sonograph or
peroid meter display.

CF: Constant frequency (pure tone) component of
ultrasonic pulses produced by some
echolocating bats (used for ranging and
judging velocity and direction of move-
ment).

carnivory: The habit of eating flesh (e.g. insects,
fish, amphibians, reptiles, birds, mam-
mals).

cohort life table: A life table constructed from a
mortality schedule of individuals that
started life together.

commund roost: A roost used simultaneously by
more than one individual.

chiropterophily: Mutualistic associations between
flowers and flower-visiting bats.

circadian: Relating to a period of approximately
24 hours.

cluster: A group of roosting bats.

colony: Usually a specified aggregation of bats
(e.g. maternity colony, hibernating col-
ony, bachelor colony, etc.).

crepuscular: Pertaining to the twilight periods of
dawn and dusk.

dactylopatagium: The part of the wing membrane
between the 2nd and 3rd digits.
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daily energy budget (DEB): Amount of energy
assimilated or expended daily to sustain
free-living existence.

day roost: A site or structure used by bats during
the day.

delayed development: A condition where the
blastocyst implants without delay after
entering the uterus but subsequent em-
bryonic development ceases temporarily
or proceeds slowly. (see delsyed implanta'
tion).

delsyed fertilization: See delayed ovulation.
delayed implantation: A condition where the

blastocyst remains in the uterine lumen
for a variable period before it implants.

delayed ovulstion: A condition in which ovulation
is postponed for a period of time follow-
ing copulation and where spermatozoa
are stored in the female reproductive tract
(excluding Miniopterus). In temperate
regions this period is prolonged by hiber-
nation (also called delayed fertilization).

dispersal: Usually refers to the movement of an
individual away from its place of birth or
origin, but also can refer to movements of
individuals away from a roost for forag-
ing purposes.

ecornorphology: Inferential relationships be-
tween morphology and ecologY.

echolocation: Use of echos of sounds produced
by animals for orientation and prey cap-
ture.

estrus: A period when females allow males to mate
with them (specifically near the time of
ovulation, except in temperate zone
hibernators-but excludin g Miniopterus).

false nipples: Supernumerary (pubic) nipples that
function as "holdfasts" for suckling
young, and which are present in several
species of some Old World families.

fat index: The ratio of grams of fatlgrams of lean
dry mass.

feeding buzz: A rapid series of pulses made
by an echolocating bat in its final ap-
proach to a prey item' (see bat pass)'

feeding roost: A site used by bats to consume
prey too large to consume during flight
and as a night-time refuge from
predators. (see night roost).

fledging period: Time when young bats begin to
make foraging flights.

flock: An assemblage of bats in flight'
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FM: Frequency modulated pulses produced by
some echolocating bats (mostly used for
the discrimination of size and shape).

frugivory: The habit of eating fruit.
gestation: Length of time from fertilization until

birth.
gleaning: A foraging tactic used by some bats

whereby prey items are taken from a sur-
face (e.g. ground, leaves, tree trunk, etc.).

guano: Fecal and urinary waste that accumulates
within or below a roost.

harem: A group of females associated with a
single adult male.

heterothermy: The ability to regulate body temp-
erature physiologically, but temperature
is not regulated precisely or at the same
level at all times.

hibernaculum: Type of roost used by temperate
zone bats in winter (e.g. caves, mines,
buildings).

hibernation: The assumption of a state of greatly
reduced core temperature for prolonged
periods of time during cold seasons by an
animal which has an active bodY
temperature near 370C, yet it retains the
ability to spontaneously arouse without
absorbing heat from the environment.

homeothermy: regulated maintenance of the body
temperature near 370C.

homing: Refers to the return of individauls to
their place of birth or origin.

immsture: An animal which has attained adult
dimensions but not sexual maturity.

insectivory: The habit of eating insects.
juvenile: An animal which has not reached

adult physical dimensions; characterized
by unfused epiphyses. (see immature)

kilohertz: kHz (1,000 cycles per second)'
kilojoule: kJ (4.19 x kcal).
light-sampling: Behavior associated with the onset

of nightly emergence where one or more
individuals fly in the vicinity of the exit
before emergence.

lunar phobia: Avoidance response to bright
moonlight, where flght activity either
becomes reduced or ceases.

lek: An assembly area used by adult males for
courtship display and copulation with
females.

maternity colony: An aggregation of female
bats during pregnancy and lactation.

maternity roost: A site used by females during
pregnancy and lactation.

Bat Research News
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mating: The pairing of a male and female
during courtship and copulation.

migration: Regular seasonal movements.
monotocous: Production of one young per

pregnancy.
monesllous: Pertarns to species that have a single

estrous cycle per year.
nectarivory: The habit of feeding on nectar.
neonate: A newborn young.
net nights: The product of the number of mist

nets and the number of nights that nets
are employed for the purpose of capturing
bats (the size of nets should be
designated).

night roost: Roost site used at night for resting,
consuming and digesting pr€y, and
predator avoidance.

nulliparous: Pertains to a female which has not
given birth (includes individuals which
are: immature, mature but not in-
seminated, mature and prirnigravid).

omnivory: The habit of feeding on a mixed
diet (feeding across two or more trophic
levels).

opportunistic feeding: Pertains to a feeding habit
where rndivrduals consume the most
abundant prey items.

parous: Pertains to a female which has given birth
(may include females which have been in-
seminated, not inseminated, pregnant, or
lactating).

parturition: The act or process of giving birth to
offspring.

parturition period: The time of year when females
give birth to young.

patagium: Membrane which forms the wings and
uropatagium.

pelage: Collective term pertaining to body hair.
piscivory: The habit of eating fish.
philopatry: The seasonal return of a bat to its

place of birth or to the same hiber-
naculum.

plagiopatagium: Membrane which forms the part
of the wing that extends laterally from the
fifth digit of the wing to the ankle.

polyestrous: Pertains to species that have two or
more estrous cycles per year.

polygyny: A mating system involving the access of
a single male to more than one female
during a mating season.

post-partum estrus: An estrus immediately follow-
ing birth (see polyestrous).

pubertal: Pertains to a male undergoing spermato_
genesis for the first time, or a female
undergoing first estrus.

polytocous: Producing more than one young
per pregnancy.

post-lactating: Reproductive state of a female
when lactation has ceased and milk can no
longer be expressed from the nipples.

propatagium: The membrane between the wrist
and rhe body that forms the leading edge
ol ' the wing.

refugittg species: Pertains to snecres rn which
members form roosting aggregations.

roost: Site used by bats when not in flight.
roost fidelity: The tendency of a bat to return

repeatedly to a certain roost (e.g. cave,
tree hollow, barn) or general area
(foliage).

roosting metabolic rate: Rate of energy expend_
iture under natural or semi-natural condi_
tions (includes costs associated with
specific dynamic action, movements,
clustering, grooming, social interactions,
etc.  ) .

sanguivory: The habit of feeding on blood.
silent heat: The occurrence of ovulation without

fertilization, prior to behavioral estrus
and insemination (e.g. Miniopterus).

swarming: The activity of bats (males and
females) from mid-summer through early
autumn at sites that ultimately are used as
hibernacula (the latter parr of this intervrr
is coincident with mating in temperate
regions).

synanthropy: The association of bats with man.
tent-making: The modification of leaves for use as

roosts.
time-activity budget: The amount of time allocat-

ed to various activities (e.g. day roosting,
night roosting, flight, rest, grooming), ex_
pressed in absolute time units or by per_
cent of total activity.

torpor: A state in which an animal's body temper-
ature is depressed below homeothermic
levels and that results in a lowered
metabolic rate and an inability to perform
normal locomotor function (e.g. fligh|.

thermal conductance: A measure of the insulative
properties of the skin andlor pelage,
usually expressed as cmtor.g r1 r og. r

lhermoneutrality: l he ambient temperature at
which the basal metabolic rate of a
homeotherm is minimal.
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transient roost: Temporary roost used by bats
enroute during mlgratlon.

tragus: The fleshy projection from the lower
medial margin of the pinna in most
microchiropteran bats.

trap-lining: A foraging behavior characteristic of
some nectarivorous bats wherein regular
and repeated visits are made to flowers
along a fixed route.

ultrasonic: Pertains to sound frequencies above
the audible range (usually frequencies
greater than 20 kHz).

uropatagium: Membrane extending between the
tail and hind legs (also called interfemoral
membrane).

water index: The ratio of grams of waterlgrams
of lean dry mass.

A maternity colony of Gray Myotis (Myotis
grbescens), occupymg the storm sewers of
Pittsburg, Crawford County, Kansas, has been
monitored for the past twenty years (since Sum-
mer, 1962). These bats, known primarily to in-
habit caves in the southeastern part of the United
States, are an endangered species and constitute
the only known colony of the bats in Kansas
(Figure l). The first record of the Gray Myotis in
Kansas was a male taken on 29 July 1958 near
Ford Street in Pittsburg by Bertram J. Brown, a
graduate student in Mammalogy at Pittsburg State
University, and reported in the Journal of Mam-
malogy by Charles A. Long (1961). The second
specimen reported from Kansas was collected on
14 October 1962, in "Jesse James Cave" one mile
south of Galena, Cherokee County (Jones and
Downhower, 1963). In 1964 Hays and Bingman

I Department of Biology, Northeastern
uklahoma State University, Tahlequah,
oK 74464

' Department of Biology, Boston University
Boston MA 02215
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weaning: Time when a juvenile begins to take
food other than its mother's milk.

whispering bat: A species which emits low
intensity echolocat ion pulses (e.g.
plecotus, MeSaderma, Nyclerrs).

wing-loading: The ratio of body mass (g)/wing
area (cm').

yearling: An animal at the beginnrng of its
second year of life.

zeitgeber: An environmental clue (e.g. light)
that synchronizes, entrains, or modifies a
circadian rhythm.

Received September 6, 1982
Revised and Accepted February 9, 1983.

reported finding the maternity colony of Gray
Myotls ln the storm sewers.

The storm sewer occupied by the bats is 6 feet
high and was built in 1925. The ceiling is rounded
and the floor slopes toward the middle from both
sides. A small stream of water flows down the
middle. The upper part of the sewer, constructed
of brick, is lined with concrete inside and out.
Four different roosting sites have been located
where the ceiling is rough, in dark areas where
there are no cracks or holes for the admission of
light.

The females usually arrive in the sewer in March
or early April and the young are usually born in
the early part of June. The males arrive later and
are usually not found in numbers until August.
The females are the first to leave in the fall, usual-
ly in late October or early November. Evidence
based on the recovery of banded bats indicates
that the primary hibernacula for these bats is
located in the Ozark Plateau Region of Missouri.
An analysis of data obtained from Thomas Kunz
indicates that 2408 Gray Myotis have been banded
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A REPORT ON THE GRAY MYOTIS (Myotis grisescensl
IN THE STORM SEWERS OF PITTSBURG, KANSAS
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Department of Biology

Pittsburg State University, Pittsburg, Kansas 66762 USA



May-August 1983

in Pittsburg (lM6 males, 1362 females). This
number includes 698 bats that were banded by
Everett Grigsby during his two year study of these
bats. A total of 170 recaptures have been reported
(61 males, 109 females), 126 of which were recap-
tured in the sewer, 38 from caves in Southern
Missouri. I each from caves in Arkansas and
Oklahoma, and 4 from the vicinity of Pittsburg.

The estimated number of bats occupying the
sewer have varied from year to year. The more
conservative estimates in the 1960's placed the
number between 5,000 and 6,000 bats. Some
estimates were considerably higher. However, in
more recent years estimates have placed the
number betweer, 2,000 and 3,000. The highest

Bat Research News

FIGURE I. The distribution of Myotis grisescens in the United states.
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count in 1982 based on flight counts as the bats
departed the sewer at dusk was 3,058 on
Ser .emDer l .
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THE COLLECTION AND PRESERVATION OF ECTOPARASITES OF BATS. AN APPEAL

Robert E. Lewis
Department of Entomology, Iowa State University

Ames, Iowa 50011 USA

Near the end of my course in insect systematics,
one of my students recently asked, "Is it my im-
agination, or do bats have an inordinate number
of ectoparasites?" It was not her imagination! In
addition to the myriad of tick and mite species
associated with bats, they are also parasitized by
insects belonging to four orders, as shown in
Table I.

While most of these groups are well known from a
taxonomic point of vieu, there have been three
new genera of bat fleas described in the past ten
years. Additional new species are being discovered
each year, even in areas as well worked as North
America. As a result, researchers working with
bats are in an excellent position to add to our
knowledge of these fascinating insects, as well as
contributing to a better understanding of the inter-
relationships between bats and their parasite
fauna. To this point I have been asked by the
editor to summarize collection and preservation

Siphonaptera

techniques for ectoparasites, and to suggest the
names of institutions and specialists likely to yield
quick and accurate identifications upon request.

By far the majority of ectoparasites listed in
Table I occur continuously on the body of the host

Table I

Family Genera Species

Dermaptera

Hemiptera

Diptera

Arixeniidae

Cimicidae
Polyctenidae

Mystacinobiidae
Chiropteromyzidae
Streblidae
Nycterbiidae

Pulicidae
Ischnopsyllidae (Fig. l)

5

63
32

z

I

221
256

I

99

t2
)

)
I

3 l
12

I
l9

I.IGIJRE l. Ischnopsyilus indicus Jordan, 1931.
Known trom many collection records from India
to Japan, it has been reported from many dif_
fere_nt hosts, but species of pipistreltus seem to bepreferred.
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bat, leaving only briefly to oviposit or larvaposit.
Polyctenids, streblids, nycterbiids and fleas are
usually quite obvious when present and rnay readi-
ly be removed with forceps from the body of the
living or dead host. Dead bats can be fumigated
with chloroform for a few minutes, which makes
the collection of their stunned ectoparasites much
easier.

Most bat roosts are relatively inaccessible to col-
lectors and cannot be closely inspected. Where
they are accessible, cracks and crevices in the area
should be examined for cimicids, the puparia of
the streblids and nycterbiids, and the larvae and
pupae of fleas. Strips of double-sided sticky tape
frequently capture dozens of fleas when placed on
cave walls between the bat roost and the guano
pile beneath the roost.

The guano pile under the bat roost is frequently
a microcosm of insect life. Most of the species are
either coprophagous forms or their predators.
However, arixeniids have been associated with the
guano of Cheiromeles torquotus, and it is thought
that the larvae of many species of bat fleas use
guano as a source of food. Collections of guano
taken back to the laboratory frequently yield hun-
dreds of adult bat fleas over a long period of time
when kept moist and in a covered container at
room temperature.

Most of the insects listed in Table I require
snecial oreparation before thev can be identified
by specralists. The preservative of choice is 75go
ethyi alcohol, although vodka, gin, or some other
medicinal alcohol will suffice in an emergency.
Formalin or formaldehyde-based preservatives
should be avoided, as they tend to fix the tissues
which inhibits clearing with caustic potash. Either
the host collection number or the collection data
should be enclosed in the vial with the parasites.
Data should be in India ink on a good quality
paper.

While museums are usually the ultimate
repository for most ectoparasite collections, few
of them have specialists in the groups under con-
sideration. It is much more expeditious to send
your collections directly to a researcher who
specializes in that group, particularly if prompt
identification is expected. To include a list of
names and addresses of such specialists would un-
duly protract this article but the information is
available upon request. More detailed instructions
for collection, preservation and study of mam-
malian and avian ectoparasites is also available
upon request.

Received August 27, 1982

NEWS AND VIEWS

NOBEL NOMINATION FOR A BAT MAN. Did
you know that Charles A.R. Campell, M.D., the
inventor of bat-towers, was nominated for the
Nobel Prize in 1919 by an act of the Texas State
Legislature! The entire story of Dr. Campell's
remarkable experiment reappeared in an article by
W.D. Swearingen [American Heritage, 33 (4):
ll0-112, 19821. An earlier issue of the magazine
[33 (3): 93-94, 1982] contained another article on
bats. Submitted by Robert Martin. 23 September
1982, University of Maine at Farmington, Farm-
ington, ME04938, along with two other clippings
entitled "Rabid Bat Bite Called Fluke" (Kennebec
Journal, Augusta, May 19, 1982) and "Bats Stir
Statehouse Commotion" (Morning Sentlnal,
August 25, 1982), amply justifying Bob's involve-
ment with bat problems in the public sector.

RABIES KILLS GIRL. 5: TOLD OF BAT BITE.
Ann Arbor, Mich. (AP) -"A 5-year-old girl who
said she was bitten by a bat last fall has died of
rabies, the first rabies death in Michigan in 35
years, officials say. The girl was admitted to
Hillsdale Hospital on February 5 with a suspected
bone infection suffered in a fall while ice skating,
but was transferred to Mott Hospital February l3
when her mental condition began to deteriorate.
Doctors said the rabies diagnosis was confirmed
iuesday through body fluid tests analyzed by the
Center for Disease Control, Atlanta. Nationally,
two people died of rabies in 1981, the latest figures
available, said a university spokesman. The
itospital will offer free inoculations to patients in
the intensive-care unit and hospital personnel who
have come in contact with the girl. Officials will
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screen at least 200 people for inoculations, but 'far
fewer' would have to undergo the series of five in-
oculation shots, spread over 28 days." Submitted
by Harlan D. Walley, 16 March 1983, Department
of Biology, Northern lllinois University, Dekalb'
IL 60115 USA. Source: Chicago Tribune, Friday,
March l l ,  1983.

BATS DO NOT DESERVE BRICKBATS (The
Animal ll'elfare Institute Quarterly, 3l: 5,
1982/83, Washington). This brief note emphasizes
the good work being done by Bal Conservation In'
ternational. Submitted by G.E' Cosgrove, ll
April 1983, Zoological Society of San Diego, CA
92112 USA.

NEW BOOKS

Fenton, M.B. 1983. Just .Bals. University of
Toronto Press, Toronto. 165 pp. Cloth,
$25; Paper.  $10.

Schober, W. 1983. Mit Echolot und Ultraschall.
Dei phantastische Welt der Fledertiere.
2ll pp. Edition Leipzig. Cloth, 9.5 x 10.5
inches, color plates.

SEVENTH INTERNATIONAL BAT RESEARCH

CONFERENCE

and

THIRD EUROPEAN BAT RESEARCH SYMPOSIUM

We plan to hold the Seventh International Bat

Research Conference to coincide with the Third
European Bat Research Symposium in Aberdeen

between the middle of August and the beginning
of October 1985. We have rather arbitrarily
chosen the dates of 23-27rh September, principally

to avoid juxtaposition with the 4th International
Theriological Conference which will be held in

Alberta l3-20th August, and coincidence with the
Offshore Europe Exhibition which occupies every

spare bed in Aberdeen, including all those in the

University residences.

If you plan to attend the Aberdeen Bat Con-
ference, please return the enclosed provisional
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registration form at your earliest convenience. We
particularly wish to know whether the dates we
have chosen are convenient, and whether you wish
to publish the proceedings. Alternative dates at
the time of writing are between 2lst August and
8th September and between l4th September and
3rd October. While it is clear that participants at
such international meetings like to have a record
of the proceedings, they are often expensive to
produce, and despite the best efforts of editors are
frequently a long time appearing. Personally, we
would prefer to see bat papers containing new
data appear in relevant journals.

The Conference will be accommodated in Aber-
deen University Halls of Residence and sessions
will be held in one of the science departments on
campus. We are particularly keen to encourage as
many students as possible to attend this meeting,
and the Department of Zoology will award a prize
offl00 to the best student presentation.

Aberdeen is very well served by all forms of
public transport, with direct flights to an increas-
ing number of European destinations, and an ex-
cellent service with both London airports. There
are daily flights to most other British airports, in-
cluding Prestwick (for transatlantic charters). Full
details of how to reach Aberdeen by road, rail and
air will be circulated with the final registration
forms in a year's time, with the particular em-
phasis on the cheaper forms of transport likely to
be of interest to graduate students.

We very much hope you will plan to come to
Aberdeen, and look forward to acting as your
hosts.

Paul Racey and Adrian Marshall
Department of Zoology
University of Aberdeen
Aberdeen, Scotland, AB9 2TN

ERRATUM

Stromberg, M.R. 1982. New records of Wyoming

bats. tsat Res. News, 23: page 43, Table l:
Lasiurus cinereus
MRS-329* "15 June 1981" should read "29
May 1981"
MRS-333 "19 Sep 1981" should read "19
Aug 1981".
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OBITUARY

Louis D'Agrosa

We are saddened to learn that Louis D'Agrosa
died suddenly on July 23, 1983. He suffered a
fatal heart attack and died instantly. An associate
professor of physiology at St. Louis University
and an adjunct associate professor in the universi-
ty's School of Nursing, he also was secretary of
the Medical Faculty Committee and a founding
member of the University Faculty Senate. Dr.
D'Agrosa was a cardiovascular specialist and had
written numerous research papers in the field. He
was active in the St. Louis Heart Association and
was a former president of the local chapter of
Sigma Xi, a scientific research society. His
primary research concerned the control of abnor-
mal heartbeats, using various experimental drugs.
In the 1960's, he was one of the first researchers in
the country to abandon the use of frogs in blood
circulation studies and replace them with bats.
The tiny blood vessels in the wings of Missouri
brown bats could be stretched for study without
suffer ing damage and without requir ing
anesthetics.

The son of Italian immigrants, Dr. D'Agrosa
was reared in Brooklyn and attended City College
of New York. He moved to St. Louis to attend St.
Louis University, where he got his doctorate in
physiology in 1962. He joined the university's
faculty that year. He is survived by his wife Maria
DeDentro D'Agrosa; six children, Andrea of
Shrewsbury, David of Clayton, Louis R., Paul,
Maria B. and Rosemary, all of University City;
and a brother, Joseph of Patchogue, New York.

Lou has attended several of our Bat Symposia
including Albuquerque in '78, St. Louis in'79,
and Louisville in '82. We will miss him.

(I am grateful to Dr. Natalie Connors for pro-
viding much of the above information.)

G. Roy Horst
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lone male weighing 19.2 e with a wing span of 365 mm was taken on 20
September l98l from a corridor of the delapidated Panala fort near
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A SYNOPSIS OF THE FAMILIES OF BATS - PART V, Superfamily Vespertilionoidea

Karl F. Koopman
Department of Mammalogy, American Museum of Natural History

New York. New York 10024 USA

In the first four parts, I discussed the approach
used, enumerated important primitive characters,
and discussed derived characters of the
Pteropodidae and the nine families of the super-
families Emballonuroidea, Rhinolophoidea, and
Phyllostomoidea. In part 5, I will try to do the
same for the superfamily Vespertilionoidea. This
is an extremely widespread group (occuring nearly
everywhere that bats are known). Unless, as has
recently been suggested, the Mystacinidae should
go elsewhere, the superfamily is probably
monophyletic even in the narrow Hennigian
(holophyletic) sense.

The Natalidae constitute a small Neotropical
family. The second digit of the wing is reduced to
the metacarpal. The tail remains long reaching the
edge of the extensive interfemoral membrane. The
trochiter is large and makes a definite articulation
with the scapula. The anterior thoracic area and
asssociated vertebrae remain unmodified, The
rostrum remains long and no postorbital processes
are present. The premaxillae retain both nasal and
palatal branches but are fused to the maxillaries
and with each other in adults. The periotic is
freed from surrounding bones. The dental for-
mula remains primitive and the pattern of the
molar teeth essentially unmodified. There is no
noseleaf, but the ears are large and funnel-shaped,
though the tragus is small.

The Natalidae consist of the single genus
Natalus with some five species. It ranges widely

over Middle America and the West Indies, but in
South America is restricted to the northern and
eastern coastal areas. The diet is strictly insec-
tivorous.

The Furipteridae constitute another small
Neotropical family. The second digit of the wing is
reduced to the metacarpal (as in Natalidae). Tail
slightly shortened so that it does not quite reach
the edge of the extensive interfemoral membrane.
Trochiter not as well developed as in the Natalidae
with at most a slight articulation with the scapula.
The anterior thoracic area and associated
vertebrae remain unmodified. The rostrum re-
mains relatively lcng and there are no postorbital
processes. The premaxillae retain both nasal and
palatal branches (the latter greatly reduced) but
are fused to the maxillaries in the adult. The
periotic is freed from surrounding bones. The den-
tal formula remains primitive except for the loss
of a single upper premolar and the pattern of the
molar teeth remains essentially unmodified. There
is a small noseleaf, the ears are large and funnel-
shaped and the tragus is well developed.

The Furipteridae consist of two monotypic
genera, largely confined to tropical South
America, but extending north to Costa Rica. They
are insectivorous.

The Thyropteridae constitute yet another small
Neotropical family. The second digit of the wing is
even niore reduceil than in the Natalidae and
Furipteridae, being represented by only an in-

36











4l
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NEWS AND VIEWS

INVESTIGATOR NEEDS INFORI\{ATION on
bat hematology; specifically

(l) bat blood types and intraspecific blood
type compatability data, and
(2) bat blood coagulation properties and
its control via anticoagulants including
heparin, streptokinase, etc.

Please send information to: Dr. Stephen p.
Thomas, Department of Biological Sciences, Du-
quesne University, Pittsburgh, PA 15282 USA,
Tel: 412434-6320.

Received 29 July 1983

NEW BOOX ON BATS

KEY TO THE BATS OF ARGENTINA by Ar-
thur Greenhall, Rexford Lord and Elio Massioa.
103 pp., il lustrations. Pan American Healrh
Organization, CEPANZO, Buenos Aires, Argen-
tina, 1983. U.S. $4.00. A Spanish version is also
available.

ANNOUNCEMENT

Bat Conservation trnternational wishes to con-
[act anyon€ having knowledge of bat conservation
needs in underdeveloped countries. Please send us
names and addresses of biologists, conserva-
tionists, or potentially cooperative laymen who
may be interested. We want to help but must first
develop contacts and knowledge of local needs.

We also wish to annoulice the availabiiity of our
new sl ide/cassette tepe progranl "savtng
America's Bats. " It contains 49 beautifui slides by
Merlin Tuttle and a l9 minute tape (sousid-beeped
advance, side l; magnetic advance, side 2). The
price is $55.00 (USA), i$35.00 BCI mernbers)
postage included.

Flease send orders, nanles, or srrggestions to:
Ms. Hcidi Zogg or Mrs. Bonnie Sumner. Bat Con-
servafion lli iernationat', cla N{ilwaukee Public
Museum, ili i lqr;x!.';* lvi 53233 USA. Telephone
4t4-278-2775.

lVieriin Tuttle
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temperatures with ad libitum access to mealworms
during the winter. Male pallid bats kepr in cons-
tant laboratory manifest "circannual" rhythms of
plasma testosterone as well as of body weight. The
period of testosterone cycles was approximately 4
to 7 mrcnths (112 to 245 days). Photoperiod,
temperature and/or nutrition act as zeitgebers to
synchronize these cycles with the external
geophysical cycle.

Feeding Behaviour and Sensory Ecology of Hip-
posideros ruber (Hipposideridae). Gary P. Bell
and M. Brock Fenton, Department of Biology,
Carleton University, Ottarva, Ontario, Canada
KIS 586.

We studied wild Hipposideros ruber as they
foraged for insect prey at a black (i.e. ultraviolet)
light at a field site in northwestern Zimbabwe. The
bats were presented with tethered moths of dif-
ferent size classes and at different distances from a
background to determine their feeding responses
and sensory behaviour under different controlled
circumstances. Echolocation calls were monitered
with a very sensitive tuneable detector. We also
recorded the success rate of bats attempting to
capture grounded and flying moths.

In this study FL ruber appeared to feed sel-
ectively on moths, but took prey of a wide range
of sizes. These bats spent approximately equal
time capturing prey in aerial pursuit and gleaning,
and were equally successful in either mode. The
bats missed approximately 6090 of all prey attack-
ed using either strategy. In both modes the bats
made fast, direct approaches towards their prey,
and seized it in the mouth or scooped it in wing
membranes.

Echolocation calls were produced during all at-
tacks on prey, and observations of the bat's
behaviour suggested that these calls were highly
directional. In tether experiments the bats took
equal time to locate prey regardless of distance
from the background, and treated it with equal
care. Similarly there is no difference in locatability
or prey of different sizes, however larger prey take
longer to capture once located, however, this is
largely a function of the erractic flight of larger
prey on tethers.

During attacks on grounded and tethered prey,
H. ruber always broke off attacks on insects which
ceased to flutter their wings, and never attacked
stationary prey. The bats attaacked an electrical
insect but ignored prey fluttering behind glass.
Combined with additional observations these data
suggest that H. ruber use echolocation, but do not
rely upon vision or acoustic cues to locate prey.
These results support the theory that CF, Doppler-
shift compensation echolocation is used as a mo-
tion detection, clutter rejection system, enabling
bts to locate and capture prey under a variety of
circumstances.

Roost Selectlon and Foraglng by Radlo-trgged Blg
Brown Bats (Epfesicus fuscus). R.M. Brigham,
Department of Biology, Carleton University, Ot-
tawa, Ontario, Canada KIS 586.

The resource of space includes roosts and forag-
ing areas. I used radio-telemetry to investigate the
use of this space by big brown bats and here
report some of the preliminary results. From May
to September of 1983 I attached radiostransmit-
ters to 38 individuals; of these, 26 were adult
females, 4 were adult males and 8 were juveniles.
The tags weighed approximately 1.0 gram and
generally had ranges of between 600 and 800
meters. By clipping fur and using Skin-Bond
Cemento the best and longest attachment was
achieved (Epoxy x : 3.79 days n = Z, Skin-
Bond x -- 11.42 days n = l2). E. fuscus were
monitered at 5 colony sites in and around a small
town (pop. 3000) near Ottawa. A comparison of
the foraging times (time spent away from a roost)
sowed that lactating females spent longer than did
pregnant females (x = 95.25 minutes n = 12 vs. x
= 61.84 minutes n : 49). In the early part of the
summer (May and June), tagged individuals in-
variably returned to the same roost by dawn (55 of
57 bat nights). The roosting behaviour changed in
July and August, when on 19 of 64 bat nights an
individual day roosted away from the roost at
which it was captured and tagged. On 39 nights
loyalty was maintained and on 6 occasions tagged
individuals disappeared permanently. One of the 4
colonies was virtually abandoned by thge middle
of July. The order of departure of known in-
dividuals was significantly different from random
(order maintained 34 of 39 times) implying a level
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quency and latency of calls by the female in
response to the playbacks were observed.
Preliminary sonagraphic analysis of pup calls in-
dicates the existence of individual vocal
signatures. In a preliminary analysis of the
playback experiments, females did not respond
differentially to their own pup versus another pup
or to their own pup versus blank tape.

A Character Which Should Provide a Basis for
Recognition of Infraorders in Microchiroptera.
Karl Koopman, American Museum of Natural
History, New York, NY 10024.

In most mammals, the premaxillary bones are
neither fused nor moveable with the maxillaries.
In bats, however, both these derived conditions
may be found. In Megachiroptera, all three condi-
tions are known and their taxonomic distribution
is certainly erratic. In Microchiroptera, however,
the premaxillaries are moveable (unless greatly
reduced) in all Emballonuriodea (as currently
defined) and Rhinolophoidea, but are fused to the
maxillaries in adults of all Phyllostomoidea and
Vespertilionoidea. It is proposed that these two
derived characters may be used to define two in-
fraorders whose members share them. These may
be known as the Yinochiroptera and
Yangochiroptera respectively.

Size and Development State at Birth: A Com-
parison of Bats with Other Mammals. Thomas H.
Kunz, Elizabeth Pierson, and Allen Kurta;
Department of Biology, Boston University,
Boston, MA 02215; Museum of Vertebrate
Zoology, University of California, Berkeley, CA
94720; Department of Biology, Boston University,
Boston, MA 02215.

Differences in life history patterns can be
elucidated by examining relative sizes and
developmental states at birth. In this study we
summarize the relationships between maternal and
neonatal body mass, forearm length, and litter
size for approximately 90 chiropteran species,
representing two suborders and nine families.
Data for body mass and litter size of one are com-
pared with similar results from other eutherian
mammals. The neonatal mass of bats scales
significantly higher than other eutherian mammals
(i.e. bats are larger at birth). Even when all

eutherian mammals having a litter size of one are
compared, bats are still significantly larger at
birth. The neonatal mass and litter mass for
members of the suborders Megachiroptera and
Microchiroptera scale proportionately, yet the
body mass at birth for those species having a litter
size on one averages 169o and 260/o of maternal
mass for the two suborders, respectively. Com-
pared with vespertilionids, phyllostomids are pro-
portionately larger at small maternal masses, but
smaller at larger maternal masses. Members of the
Hipposideridae have the smallest relative neonatal
mass (1890) among the Microchiroptera whereas
neonates of the Rhinolophidae exceed all other
families in relative mass at birth by at least 1090.
The total relative neonatal mass of vespertilionids
having a litter size of two approaches 3590. which
is comparable to the upper extreme of relative
neonatal mass for microchiropterans (e.g.
rhinolophids) having a litter size of one. Addi-
tional data are needed for a thorough analysis of
relative body mass at birth for the Chiroptera.

Social Dispersion and Genetic Variation in ,Sac-
copteryx leptura and ,S. bilineata. Gary F. Mc-
Cracken, Department of Zoology, University of
Tennessee, Knoxville, TN 37996-0810.

Saccopteryx leptura and S. bilinests are closely
related, sympatric species of neotropical bats that
exhibit marked differences in social organization
and dispersion patterns.  S.  leptura is
monogamous with roosting populations subdivid-
ed into many finely dispersed groups with an
average size of 2.6 (range l-5) individuals/group.
S. bilineata is harem-polygamous with more
coarsely dispersed groups that average 8.1 (range
l-42) individuals,/group. Allozyme genetic studies
of individuals from Trinidad, W.I. demonstrate
that both species carry substantial amounts of
genetic variability with heterozygosity and
polymorphism levels as high or higher than those
reported for other temperate and tropical bats.
Although significant genetic heterogeneity was
observed among geographical populations of S.
leptura, there is no evidence for either species that
social structuring leads to inbreeding and the loss
of heterozygosity, or that it promotes the develop-
ment of genetic heterogeneity among social units
that could accelerate the evolutionary diversifica-
tion of these taxa. These results do not support a
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recently proposed hypothesis that social structur-
ing in mammals has these affects.

Observed intercolony genetic heterogeneity was
greater among adult male than adult female S.
bilinesta. This is attributed to greater dispersal
and intergroup movements of females and the
recruitment of males into their parental colonies.
These results suggest that the adult males within a
colony may be genetic relatives while adult
females in a colony are only randomly related.

Zoogeography of Malagasy Chiroptera. R.L.
Peterson, Department of Mammalogy, Royal On-
tario Museum, I00 Queen's Park Cresc., Toronto,
Ontario. Canada M5S 2C6

The mammalian fauna of Malagasy includes a
number of  endemic groups including the
Tenrecidae, Lemuridae, lnciridae, and Dauben-
tonidae. Among the Chiroptera, Myzipodidae is
its most distinctive endemic. The genera Pteropus
and Embollonurs reach their western limit on
Malagasy and some adjacent islands but to date
appear entirely absent from the African mainland.

Of the eight Miniopterus taxa now known to oc-
cur on the island, only one has its closest relative
occuring in Africa, with the remaining seven hav-
ing their closest all ies either on the island or great
distances to the east.

Malagasian representatives of Rousettus,
Scotophilus, Mormopterus and Otomops likewise
have their nearest relatives occurring to the east
rather than in Africa. One of the two known taxa
of Malagasy Pipistrel lus appears almost
equidistantly between Eurasian and Indonesian
related taxa.

Multivariate and other analyses of a number of
"species" groups indicate that the faunal af-
finities of Malagasy bats are almost equally divid-
ed between African related taxa and those occurr-
ing in the Indo-Malaysian-Australasian region.
Endemic taxa include differentiation at the
subspecies, species, generic and family levels.

Maps with OTU population samples plotted
and with minimum spanning tree networks
superimposed (including measures of distances),
produce a number of surprising and intriguing
patt€rns of zoogeographic/phylogenetic relation-
ships.
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Antigenic Yariants of Ratries Virus in Penn-
sylvania Wildlife. C,E, i i : ipprecht, Schoul cf
Veterinary Medicine, University of Pennsylvania,
3800 Spruce St., Philadelphia FA t91d4.

Antigenic variants of raLries virus wcre detected
from 34 positively-infected wildlife specirnens
originating from i4 Pennsylvania r'outtt ies during
l98l-83. The nucleilcapsid antigen ol l l  raccirr, ins,
l0 skunks, and l3 bats representing four different
species, was charactr.:rized Lry flourescent antibody
procedures with a panel of 36 hybridomas specii ic
for rabies virus. The glycoprotein antigen of f ive
raccoons, four skunks, anci l3 bats was similarly
compared by a panei of +4 virus'neuiralizing
monoclonal antibodies. Species-typic*.i paiterns
on reactivity were observed, not whoily related to
temporal or geographical origin. Bat "lrains
displayed wide heterogeueity, but specific an-
tigenic markers clearly differertiated them fiom
raccoon and skunk isotates, suggesting largely in-
dependent bat and terrestrial raLries cycles.

Genealogy of the New World Nectsr-Feeding Bats
Reexamined. James Daic Smith, Department of
Biology, CSU Fullerton and Natural History
Museum of Los Angeles t Lrunt) and Craig S.
Hood, Department of &i., l i '9) , I 'eras Tech
University, Lubbock, Texas.

Gri f f i ths (1983, Syst.2oa1.,32: in press)
challenged our (1982, Syst. Zool., 31: 241-2515
assessment of  h is {1982, Amer.  Mus. Novi t . ,2742:
l-45) work concerning the pfry' logenetic relation-
ships of the New World nectar-l 'eeding bats (Fami-
ly Phyllostomidae: Glossophaginae). In l ight of
this, we have thoroughly reexamined his study and
found that our original assessment was quite
charitable. We encountered a disturbing number
of ambiguities, contradictions, and, in some cases,
inaccuracies in his character analysis. We wil l
comment briefly on some of ttiese, but our
primary concern in this Faper wil l be his
phylogenetic analysis and'i i,stematic conclusions.
A more detailed account of this reexamination wil l
be published in Systematic Zooiogy volume 33
(1984).
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Nrtural Hlstory of the Brazlllsn Free-tslled Bst ln
the San Luis Valley of Colorado. Peggy L.
Svoboda, Museum of the High Plains, Fort Hays
State University, Hays, Kansas 67601. *

A colony of Brazilian free-tailed bats, Tadorido
brssiliensis mexicana, was discovered in south-
centrai Colorado in August of 1968. At that time,
the size of the colony was estimated at 9,000 or
more. A more receni estimate of the size of the
colony in August is about 100,000 bats. Casual
observation of the colony between 1978 and l98l
suggested that it consists primarily of males with
::nly a few breeding females. Interest in the colony
stemmed not only from its size and sexual com-
position but also from its location in a high mon-
tanc valley to the north of other colonies east of
ihe Continental Divide. A two-year field investiga-
tion r:f the colony was initiated in 1982 by the Col-
orado Division of Wildlife. Bats caught in mist
nets during the outflight throughout the summer
of 1982 were primarily males. The number of
females caught increased in September, and by
mid-October adult females outnumbered males.
lhe main part of the colony departed in
September, and no bats were acrive in the roost by
mid-November. The same trend in size and com-
position of the colony has been ascertained thus
far during 1983. Size of the coiony has been
estimated using a photoestimation technique.
Data are being gathered to determine the feeding
ecolngy of the colony and to identify its genetic
relationships with other populations located far-
ther south or to the southwest
*'Ihis paper won the award, aprize of $100.00, for
the best presentation by a graduate student.

Reproductive Tactics in Seasonal Tropical En-
vironments: Can African Fruit Bats Optimize
Reproduction Across Their Range? Don
Thomas, Biology Department, Carleton Universi-
ty, Cttawa, Canada.

r\cross the majority of Africa spanning a varie-
ty of vegetation and climatic zones, pteropodid
bats (excf uding Eidolon helvum) exhibit bimodal
polyestrv wrth the two birth peaks being separated
by six months. ln this paper I ask the question
"Carr tiris reproductive pattern be 'optimally' tim-

ed to correspond with rainfall and lruit abundance
peaks in all areas?" In the forest zone and
peripheral savannas parturition is timed such that
the peak energy and protein demands of lactation
coincide closely with seasonal rainfall and fruit
maxima. However, along a forest to dry savanna
axis, the rainfall peaks become progressively
closer together and one annual parturition,/lacta-
tion period in increasingly out of phase with the
associated maximum of fruit availability. In the
extreme cases where the two rainfall peaks fuse,
one reproductive period appears to be dropped
altogether in the case of Rousettus aegyptiacus. I
argue that the pteropodids are able to time only
one,reproductive period to correspond with max-
imum fruit availability and the timing of the se-
cond, if it occurs at all, is determined by a relative-
ly inflexible five to six month gestation period.

Acdvity patterns of a maternlty colony of
Plecotus townsendli virginianus. Virginia M. Tip-
ton, Biology Department, Radford University,
Radford, VA 24142

A single cave was observed one night each
weekend from 19 March 1983 through 8 October
19E3. Observations began about 30 minutes before
sunset and ended about sunrise. A prototype ITT
night vision scope was used to watch bats. Later in
the summer, a video camera with a newvicon tube
and video tape recorder were added tothe setup.
The bats were counted as they entered and left the
cave; flights were totaled every 10 minutes. We
wanted to disturb the bats as little as possible, so
we entered the cave infrequently for recording
temperatures and looking for bats. We also
recorded ambient air temperatures, rainfall, wind-
speed, light levels, barometric pressures, and
cloud cover. The bats started arriving in mid-
March and were mostly gone by mid-October.
There was a peak in population numbers during
the first week of May, followed by a decrease in
late May/early June, and a later increase riuring
the first week of August (at the time the young
would be volant). During June, the majority of
bats left the cave after su.nset, stayed out all night,
and returned just before sunrise. During the first
several weeks in July, the flight pattern was
bimodal with a peak number out at about 10:00
p.m. followed by a return of some of the bats and
then another peak number out at about 2:00 a.m.
This pattern coincides with the young beginning to
fly (Bagley and Jacobs, pers. comm.) or perhaps
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Retinofugal Projections of a Neotropical I'ruit
Bat. John R. Cotter, State University of New
York at Buffalo, Buffalo, NY. 14216

The connections from the retina to the central
nervous system were studied in Artibeus jamaicen-

srs using anterograde degeneration and standard
autoradiographic techniques following unilateral
enucleations and uniocular injections of radioac-
tive amino acids. Although the retina projected
bilaterally to the brainstem, the number of silver
grains in the autoradiographic emulsion overlying
the optic tracts indicated that 970/o of all f ibers in
the optic nerve crossed at the optic chiasm and
entered the contralaterai optic tract. Ipsilaterally,
a prominent portion of the projection ended at the
level of the chiasm in the suprachiasmatic nucleus.
Caudal to the suprachiasmatic nucleus, the
amount of label in other ipsilateral target nuclei
was so small, in comparison to that observed on
the contralateral side, that grain counts were
necessary to determine the projections of the
retina to the ipsiiateral dorsal and ventral
geniculate nuclei, the ipsilateral nucleus of the op-
tic tract and the ipsilateral pretectal olivary
nucleus. Contralaterally, the retina projected to
the suprachiasmatic nucleus, dorsal and ventral
geniculate nuclei, the nucleus of the optic tract,
the pretectal olivary nucleus, the posterior pretec-
tal nucleus, the superficial gray layer of the
superior coll icuius and the nuclei on the accessory
optic system. Grain counts were performed when
there appeared to be regional differences in the
density of silver grains. The number of silver
grains in lateral versus medial areas of the dorsal

lateral geniculate nucleus was approximately 2:1.
The silver grains in the lateral aspect in the nucleus
formed two dense bands while grains in the medial
portions of the nucleus were fewer and more
uniformly distributed. There was a direct relation
between the pattern of grain distribution and the
density of cells in this nucleus. This u'as in con-
trast to the superior colliculus where examination
revealed an inverse relationship between the
number of silver grains and cells, so that the less
cellular upper half contained twice the number of
silver grains in the more cellular lower half. The
results of this study when compared to results ob-
tained with insectivorous species (Crowle, 1974,
1980; Pentney and Cotter, 1976i Cotter and Pent-
ney, 1979) revealed several similarities in that the
projection was largely crossed in the species
studied and the same brainstem areas, e.g., the
hypothalamus, were involved in the projection.
However, some differences are that the projection
is larger in frugivorous versus insectivorous bats,
the projection is more extensive in frugivorous
bats, and finally visually related structures struc-
tures such as the superficial layers on the superior
colliculus, are better developed in the frugivorous
bats. In megachiropterans, a greater proportion of
fibers crossed to the ipsilateral brainstem and the
projection was larger, the projection was more ex-
tensive and the visual centers of the brainstem bet-
ter developed (Crowle, 1974; Cotter and Pentney,
1979, Cotter, l98l) than that observed in Ar-
tibeus. Such differences may be related to the
relative importance of vision in the behavior on in-
sectivorous and frugivorous microchirpteran
species.
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