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A Banded Glossophaga soricina Captured at Isla Baru
Cartagena, Colombia

) Carolina Murcia 4
Departamento de Biologia, Universidad del Valle, Apartado 2188, Cali, Colombia

On 17 July, 1981, while mist-netting bats at the
Isla Baru, I captured a banded Glossophaga
soricing. Isla Baru is located adjacent to Car-
tagena and is a small strip of land 25 km long and
five km wide, separated from the mainland by a
very narrow channel.

The banded male (12 g, total length 64 mm,
forearm 40 mm) had a pair of celluloid rings (in-
ner white, outer red) on its right forearm. It was
captnred together with four other G. soricina
(&4 ) and nine individuals of other glossophagine
species. Mean weight and forearm length for G.
soricina are 13 g and 40.2 mm, and for the other

species are 10.4 g and 39.7 mm respectively. Four
of the five G. soricina had a developed
epididymis. A female, captured at Islas del
Rosario at the same time, was lactating.

All the bats captured were roosting in the village
church, where a huge colony is established and re-
mains undisturbed during most of the year. The
specimens are now in the Museo de Vertebrados,
Departamento de Biologia, Universidad del Valle,
with catalog numbers 2888-2901. There had been
no banding programs here for at least four years
before the finding.

Received and Accepted February 3, 1985

NEWS AND VIEWS

A NEW ULTRASONIC DETECTOR

A new ultrasonic detector (fig. 1) has been
developed at the Department of Technology at
Uppsala University, in cooperation with Prof. In-
gemar Ahlen, Swedish University of Agricultural
Sciences.

The detector, D 920, reduces the frequency of
the ultrasound by a factor of 10 or 20 (selectable),
but leaves the amplitude of the signal unaffected.
The processed signal may be listened to on head-
phones and/or recorded on a cassette recorder. In
the latter case an accurate laboratory analysis of
the signal is possible. The processed signal is sine-
shaped, and it may thus be meaningful to perform

spectral analysis (FFT) on the recorded signal.
Figure 2 shows a plot of an ultrasonic burst in its
original (A) and processed (B) forms.

The main difference between the D 920 and the
OMC S200* and the Westec respectively is the
good amplitude linearity of the D 920, i.e. the in-
stantaneous, relative amplitude of the output
signal is the same as that of the original signal.
Another difference is the sine-shaped output
signal of the D 920. The QMC S200 and the
Westec have square-wave outputs, making spec-
tral analysis of the signal more unreliable, due to
the presence of the harmonics of the square-wave.

In order to obtain a measure of the frequency of
the signal of under field conditions, the D 920 is
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also equipped with a digital display showing the
frequency at the maximum amplitude of the ultra-
sound signal.

The instrument includes overload and battery
condition indicators, as well as HF- and AF-
outputs. A switchable filter at the input of the
detector eliminates low-frequent signals during
e.g. a line transect by car.

The D 920 is very compact (180 x 109 x 50mm),
and has low weight (500 g. incl. batteries). Fur-
thermore the power consumption is very low;
alkaline batteries will last for appr. 45 hours.

The detector is sold by: L. Pettersson
Elektronik, Sjudartorp Lagga, S-741 00 Knivsta,
Sweden. The delivery time is at present appr. two
months and the price of the detector, incl. a high-
sensitivity capacitance microphone, is US $1050.
Detailed information about the detector is being
published elsewhere.

Submitted by L. Pettersson, March 12, 1984.

*countdown mode

NOTE: A new model of the detector will be in-
troduced during the spring of 1985. This model (D
940) is basically a D 920 with a high-sensitive
heterodyne system instead of the frequency
display. The size, weight and price are the same as
for D 920.

Fig. 1. The D 920 ultrasonic detector.
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Fig. 2. Plot of an ultrasonic burst in its original (A) and pro-
cessed (B) forms.

Special Research Expedition

The tropical regions of the earth, besides being
amongst the most beautiful places of the world,
contain the greatest diversity of life on the planet.
These areas are the ‘‘storehouses’” of a large
percentage of the earth’s genetic information and
must be preserved. In order to effectively maintain
these areas much more study is needed.

The country of Belize (formerly British Hon-
duras), though guite small, encompasses a rich ar-
ray of interesting tropical habitats, ranging from
pine savannah and grassland to lush primary rain-
forests and coral reefs. Correlated with this varie-
ty of habitat types is an outstanding number and
diversity of plants and animals, many of which are
largely unstudied! In order to better understand
this spectacular country’s lands and wildlife,
Zoological Research Institute (ZRI) is conducting
several special expeditions, each with a different
research focus.

Experts and interested non-experts alike are in-
vited to participate in this exciting research in the
biology of the tropics by joining our special ex-
pedition.

Participants will assist in a 10-day survey of the
bats in the Toledo District of Southern Belize. To
date the bat fauna of this area is poorly studied
and species lists are quite incomplete. The survey
will be conducted by mist netting and looking for
bats in varied habitats and at different elevations.
We can expect to collect many interesting species,
including fruit bats (many kinds), fishing bats,
and vampires. There are several species in the area
that have not been recorded for Belize. Join in this
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study of some of the most interesting, least
understood mammals in the world!
Accommodations:

Our rainforest field station is a rustic wooden
building located on the banks of beautiful Blue
Creek River. Sleeping is either in hammocks or
sleeping bags on the floor. The situation is
primitive but comfortable. Meals are cooked by a
local woman, and consist of local fare, such as rice
and beans. On the travel nights between sites, we
will use the Pelican beach Motel, an excellent hotel
in Dangriga, Belize. The meals here are American-
style with a Caribbean flare. In all, I am sure that
you will find the accommodations satisfactory and
relaxing!

Departure Dates and Duration

August 16-25 10 days
Cost of this Expedition:

*$550.00 per person

*This price includes ground transportation,
three meals per day, airport transfers, experienced
naturalist guide, hotels, but does NOT include air-
fare to Belize or exit taxes.

International Zoological Expeditions (IZE) will
make all your necessary travel arrangements, in-
cluding the lowest fare from your point of origin
to Belize.

NOTE: To guarantee the low fare above, a
minimum of 8 participants is needed, but to assure
personal attention and efficiency, we must limit
the number of co-workers to 15.

If you are interested in joining the expedition,
please contact Mr. James Serach at Internatjonal
Zoological Expeditions, Zoological Research In-
stitute, 210 Washington Street, Sherborn, MA
01770. Telephone: 317-655-1461.

SYMPOSIUM
COMPETITION AND COEXISTENCE

The Zoological Society of Southern Africa is
holding a symposium on ‘‘Competition and Coex-
istence’’ at the University of Natal in Pietermaritz-
burg, Republic of South Africa, July.23-26, 1985.
Topics of interest and areas of specialization are
likely to include: competition for space; ex-
perimental studies of competition theory; trophic
niche separation; multigrazer systems; competi-
tion, evolution and speciation; coexistence; and
parasitism and symbiosis. Authors who wish to
present a paper or poster on the above mentioned
topics or related areas of interest should submit
titles no later than 1st February 1985. For further
information on the program and registration
forms, write Dr. Graham C. Hickman, Organiz-
ing Chair Committee Member, Department of
Zoology, P.O. Box 375, Pietermaritzburg Natal
3200, Republic of South Africa.

Bat Research News 3

DRS. PAUL RACEY AND ADRIAN
MARSHALL WRITE FROM ABERDEEN,
SCOTLAND, ON RESEARCH ON BATS

Drs. Paul Racey and John Speakman are enter-
ing the second year of a three-year project on the
energetics of reproduction in insectivorous bats,
using laboratory respirometry together with heavy
water turnover in free-living bats. They are con-
cerned mainly with comparing the energy costs of
pregnancy and lactation.

Philip Neville is entering his third and last field
season of his doctoral study, comparing the abun-
dance and feeding ecology of bats in different
forest types in North-east Scotland. Philip is using
QMC bat detectors coupled to a multichannel
battery-operated instrumentation tape recorder to
monitor bat activity, and suction traps and light
traps at different heights in the canopy to compare
insect abundance. Bats are also caught in mist nets
to provide faeces for analysis.

Paul Racey hopes to set a graduate student onto
a laboratory-based analysis of foliage-gleaning in
long-eared bats Plecotus auritus in October 1985.
He also has final-year undergraduates working on
experimental analyses of bats’ reactions to poten-
tial predators at the nursary roost.

Adrian Marshall, continuing his interest in the
Megachiroptera, is visiting Sulawesi in Indonesia
for two months this year in part to make observa-
tions on bats as pollinators and seed dispersers.
He also hopes to obtain finance for a postgraduate
student to study fruit-bats in Malaysia, either
Cynopterus or Rousettus. This should comple-
ment the work of one of his students currently in
Malaysia studying birds as seed dispersers in the
rain forest.

Received March 19, 1985

BAT ADDED TO THE ENDANGERED LIST:
Bulmer’s flying fox

BAT ARTIFACT COLLECTORS NOTE:

Rock star Meat Loaf has a top-selling album
Bat out of Hell. (Courier-Journal, Louisville, 21
January 1985).

The small booklet The Most Famous Bat in the
World that you found enclosed with this issue was
generously provided by Bacardi Imports, Incor-
porated. It is yet another example of the skillful
and creative photography of Merlin Tuttle. This
effort provides a welcome and timely assist in
reeducating the public about our favorite animals.



OBITUARY

It is with great sadness that we record the un-
timely death of Dr. William A. Wimsatt on
January 9, 1985. A memorial tribute will appear in
the next issue of Bat Research News.

Book Review

Hill, J.E. and J.D. Smith. Bats: A Natural
History. University of Texas Press, Austin, Texas,
243 pp., 1984. Price $24.95. (cloth)

The authors state in the Introduction that the
purpose of Bats: A Natural History is ‘‘to present
the general reader or serious student with a review
of the fundamental aspects of bat biology.”” John
Hill and James Smith are eminently qualified to
take on such a challenge; both are respected bat
biologists and have first-hand knowledge of bat
faunas the world over.

The book begins with a short introduction to
contemporary taxonomy. The occasional diver-
sions into nomenclatural trivia (e.g. Oldfield
Thomas’ response to the challenge of producing
the world’s shortest scientific name, /g i0) make
what otherwise might be a dry introduction to bat
biology enjoyable reading. In the second chapter,
the authors detail bat anatomy. Their discussions
of external and internal form are rich with ex-
amples which serve them well in demonstrating the
tremendous diversity in bat design. The third
chapter is dedicated to discussion of the origin and
evolution of bats. A polyphyletic origin of bats is
strongly promoted, but the authors acknowledge
this hypothesis is not accepted by all students of
bat phylogeny. A very complete presentation of
bat flight is provided in the fourth chapter. Fre-
quent comparison of flight anatomy and
physiology among bats, birds, and reptiles (pter-
saurs) aids in illustrating how natural selection can
arrive at a number of solutions to problems in-
herent in taking to the air. The next chapter, Food
Habits and Feeding, reviews the varied diets of
bats and the anatomical and ethological adapta-
tions concomitant to obtaining and processing
foods. Chapter six is a well-organized and clearly
represented discussion of thermoregulation in
bats. Under the veil of Reproduction and
Development, the authors introduce in chapter
seven the anatomy, physiology, ethology, and
ecology of bat sex. Although their introduction to
mating systems has a faint group selectionist ring
to it (“‘It is presumed that the social organization
of individuals within species, and mating systems
in particular, guard against the eventuality of ex-
tinction.”’), the chapter is clear and complete.
Chapter eight, Echolocation and Vocalization, is
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perhaps the weakest section of the book. The
authors get off to a fine start with an enjoyable
retelling of the Spallanzani story. The next sec-
tion, however, on the physical aspects of sound is
poorly presented. The text is often unclear,
sometimes highly misleading (high frequency
sounds don’t “‘generally”’ [page 109] have short
wavelengths, they do have short wavelengths), and
in some places downright wrong (the horizontal
axes in Figures 8.1 A, B and 83 A, B, C read
“frequency’” where in fact they should be
“‘time’’). Chapter nine is devoted to population
ecology of bats and includes discussion of roost
site selection, social behavior, predation,
demographics, migration and homing. Chapter
10, entitled Man and Bats is excellent. Hill and
Smith have done a fine job of gathering together a
number of interesting myths and folk tales in
which bats play a central role. This chapter is the
high-point of the book and will be enjoyed by all
readers, neo-chiroptologists and veterans alike.
The sections on bat diseases, public health issues,
bat-human interactions, and conservation are also
clearly presented. The book ends with a long
chapter on Bats of the World. Diagnostic
characteristics, a generalized natural history, and
range maps are presented for each family. The
bibilography contains 361 entries. References are
current (up to 1983) and are given at the end of the
book on a chapter by chapter basis with special
sections on General Books and Regional Studies.
Citations are not given in the text and this may
frustrate ‘‘serious students’’ looking for the
original source of a peice of information.
However, as the authors state in the introduction,
this might complicate and lengthen the text,
possibly to the distraction of the lay readership. A
general index is provided along with indices of ver-
nacular names and scientific names.

Hill and Smith have produced a very clean
book. I noted few typographical errors. The
figures are of mixed quality; the anatomical il-
lustrations are excellent but many of the line-
drawings of bats are less than spectacular. Figure
6.1 shows a lower limit of the thermoneutral zone
of Pipistrellus to be 30° whereas the text states
that it is 32°. The symbols in figure 7.6 are not ex-
plained and the Strelkov (1969) citation given in
the legend for figure 9.6 is not included in the
bibliography.

Although a number of excellent books on bat
biology have been published since 1980, the Hill
and Smith volume fills a unique niche. The con-
cern the authors show for their lay audience in evi-
dent in the careful attention paid to defining
technical terms. Sufficient detail is provided so
that professional bat biologists wishing to learn
what is being done outside their research, tax-
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onomic, or geographic specialty will not be disap-
pointed. The writing style is more relaxed than
that found in recent technical volumes on bat
biology , but Hill and Smith do not convey the
personal excitement for the subject as does Fenton
in his recent book, Just Bats. All things con-
sidered, the authors have achieved their goal.
Bats: A Natural History will provide the serious
student or general reader with a thorough in-
troduction to bat biology.
— Peter V. August
Conservation and Research Center
Front Royal, Virginia 22630

NEW ADDRESS OF JOHN J. RASWEILER 1V:
Department of Obstetrics & Gynecology
The New York Hospital-Cornell Medical Center
525 East 68th Street
New York, NY 10021 USA

EDITOR’S ACKNOWLEDGEMENTS

The editor is grateful to the following who

reviewed manuscripts for volume 25 (1984) of the
Bat Research News:
M. Brock Fenton, Arthur M. Greenhall, Karl F.
Koopman, Thomas H. Kunz, Richard K. LaVal,
John J. Rasweiler IV, Merlin D. Tuttle, William
A. Wimsatt.

The editor also thanks Patricia Brown, K.B.
Karim, S. Legendre, Robert E. and Joanne H.
Lewis, B. Sige, and Harlan Walley for assistance
with the Recent Literature section of Bar Research
News, volume 25 (1984).

Errata

The article by Dr. Karl Koopman in Volume 25:
3-4 contained a larger than usual number of er-
rors. Some of these might be attributed to the
Latin names unfamiliar to our typesetter, some
were missed during proofing. We apologize to Dr.
Koopman for our oversight and offer the follow-
ing corrections.

On page 25, please change:
Myoncyteris to Myonycteris
Harpyioycterini to Harpyionycteris
Scotoncyteris to Scotonycteris
Magaerops to Megaerops

On page 26:

Yinochroptera to Yinochiroptera
Saccoperyx to Saccopteryx
Cloetis to Cloeotis
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Chroptopterus to Chrotopterus
Musinycteris to Musonycteris

On page 27:

Thyropteridea to Thyropteridae
Nyctoceius to Nycticeius
Nystophilini to Nyctophilini
Tomeatinae to Tomopeatinae

On line 19 maxillary should read premaxillary
On line 31 Cloetis to Cloeotis

Add after Lasiuris

Tribe Plecotini

Barbastella (2)

Plecotus (including Idionycteris) (6)
Euderma (1)

There are also some changes in the numbers of
species in some taxa (provided by Koopman).
They are:

Pteropodinae (165)
Dobsonia (11)
Harpionycteris (2)
Micropteropus (3)
Nyctimene (14)
Syconycteris (3)
Rhinolophidae (126)
Hipposideros (50)
Lonchorhina (4)
Phyllostomidae (139)
Lonchophylla (7)
Vespertilionidae (311)
Kerivoula (21)
Mpyotis (88)
Scotozous (49)
Scotophilus (5)
Murina (15)

There are now 912 species of bats rather than
888 (as of June 7!) and we all know that Karl is in
the Department of Mammalogy and not Mam-
mology. Again we apologize for these errors and
additions. [The Editors]
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WILLIAM ABELL WIMSATT (1917-1985) A MEMORIAL TRIBUTE

William A. Wimsatt passed away at his home in
Ithaca, NY on January 9, 1985 after a lengthy ill-
ness. He was born in Washington, D.C., on July
28, 1917, the eldest of three children born to Alma
Chaney and William Church Wimsatt.

Bill’s childhood was spent in Washington D.C.
and in the Tarpon Springs area of Florida. His
home in Washington was in the shadow of the old
Smithsonian Institution and the museum and its
grounds were his favorite childhood haunts. Early
years spent along the Chesapeake Bay helped in-
still in Bill an abiding love of nature and a strong
sense of wonder about living creatures.

As a youth Bill developed a keen interest in
birds, especially birds of prey of which his favorite
was the peregrine falcon. He trained several birds
for falconry and retained a lifelong interest in this
noble sport. His fondness for birds and their
biology was enhanced by summers spent in New
England as a camper and nature counselor. Here
he befriended Carl Buckheister, the camp director
who later became President of the Audobon
Society.

Bill was an avid reader and among other works,
enjoyed the writings of the late Dr. Arthur A.
Allen, the Cornell University Ornithologist. While
Bill was a student at St. Johns Preparatory School
in Washington, he met Dr. Allen for the first time
at a lecture Dr. Allen gave at Constitution Hall.
Later Bill became one of Allen’s graduate students
at Cornell University and subsequently published
five communications in ornithology. He prepared
a fine collection of bird skins which he later gave
to Cornell where they are still used in ornithology
courses.

While he was a student in Dr. Allen’s course he
met Ruth Claire Peterson, also a student in Dr.
Allen’s course. In 1940 he and Ruth were married
and she remained ever the light and love of his life.
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At Cornell, Bill came to study under the
distinguished embryologist, Dr. Howard B.
Adelmann, and through him was introduced to
the study of embryology and microscopic
anatomy. Dr. Adelmann helped Bill develop broad
interests while continuing his doctoral program as
a teaching assistant. Bill focused his doctoral
studies on reproduction in a variety of mammals,
but he never lost his love of birds and this served
as catalyst for his study of bats. He went on to
conduct pioneering research on the interrelation-
ships between hibernation and reproduction.

When Bill completed his graduate studies at
Cornell in 1943, he was appointed Instructor of
Anatomy at Harvard Medical School. There he
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enjoyed a close relationship with George Wislocki
and made many friends and alliances, many of
whom became research collaborators. He often
remarked how these early relationships helped him
remain productive throughout his professional
career.

Two years later he returned to the Department
of Zoology at Cornell as Assistant Professor,
responsible for teaching Histology and Em-
bryology in both the College of Veterinary
Medicine and the College of Arts and Sciences.
Bill was appointed Associate Professor in 1947
and Professor in 1951. He was Chairman of the
Department of Zoology from 1955-1964. For five
years he was a research collaborator at
Brookhaven National Laboratory where he spent
his first sabbatical leave. For another five years he
was a guest at the annual Macy Conferences at
Princeton University where he reaffirmed some of
the relationships he initiated at Harvard and made
many new professional friends.

Throughout the years Bill took numerous col-
lecting trips to Columbia, South America,
Trinidad, the Virgin Islands, and the British West
Indies. But his first love of the tropical countries
was Mexico. In 1962 Bill spent a year working
with Dr. Bernardo Villa at the University of Mex-
ico as a recipient of a Guggenheim Fellowship.
Not only was this a fine professional opportunity
but the development of a deep and treasured
friendship which extended to the entire Villa fami-
ly, including Dr. Villa’s son-in-law, William
Lopez-Forment, who carned his Masters degree at
Cornell while living with the Wimsatt family. His
affection for Bernardo was enduring to the last.
Bill returned to Mexico on many occasions and
made every scientific trip into a working holiday
for his family and students. He always wanted to
make ‘“‘one more trip to Mexico.”’

Bill loved the desert and spent three sabbatical
leaves at the University of Arizona College of
Medicine in Tucson with Dr. Philip Krutzsch who
had similar research interests. Bill enjoyed this in-
tellectual stimulation and he and Phil had a long
and productive relationship.

Bill was widely acclaimed as the editor of the
multivolume series Biology of Bats and for his ex-
pertise on the functional morphology of the
placenta. He has published 65 major articles,
many abstracts and several book reviews. His
publications reveal a capacity to use novel ap-
proaches in such diverse areas of reproduction as
embryology, placentation, and fetal membranes;
in ecological physiology; in hibernation; as well as
observations on the integumentary, urinary and
digestive systems. These wide interests served him
well in his position as Associate Editor of the
American Journal of Anatomy from 1974 until
shortly before his death.
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After the Division of Biological Sciences was
formed at Cornell in 1964, Bill held a joint ap-
pointment in the Section of Genetics and Develop-
ment and the Section of Physiology. He was
responsible for teaching Histology, but at Cornell
for decades he was ‘‘Histology.”” He also taught
Organology and Embryology.

Bill was a superb teacher both in the classroom
and in the field. His observational skills were
legendary and he incorporated his life experiences
into his lectures in such a creative way that his
presentations were indeed very rich experiences. In
another tribute it was said that ‘. . | he possessed
an eloquent vocabulary and an elegant style yet he
never let his erudition obfuscate the basic concepts
that he was attempting to elucidate.”’

He had a natural rapport with students who af-
fectionately called him ““Doc.”” At the graduate
level he was the mentor for 17 Ph.D. candidates, 7
Master candidates, two postdoctoral Associates
and served as a minor committee member for
nearly one hundred other graduate students. His
students were devoted to him because he asked for
excellence and set such a fine example. He never
pushed students to publish, but instead insisted
that a “‘piece of work’ be accomplished. It was
characteristic of him that he refused to be included
as a co-author of work completed under his super-
vision unless his contribution was truly that of co-
author and not merely because the idea, the
materials or inspiration originated from Bill or his
laboratory.

Bill was assisted in his work by the dedicated
service of Mr. Anthony Guerriere who was his
technician for nearly 35 years. Tony became Bill’s
“‘right hand” in the laboratory and he and Bill
developed a working partnership that was not
dissolved even by Bill’s forced retirement.

In a tribute sent to his family by the Board of
Trustees of Cornell University, of which he was a
member from 1960 through 1965, he was com-
plemented for his long and distinguished career at
Cornell and his devotion to the University as a
teacher, trustee and leader in Campus Gover-
nance. During his term as trustee, he also served
on the Board of Cornell United Religious Work,
The Board of Governors of Willard Straight Hall,
and the Board of Editors for Cornell University
Fress.

As a faculty member, Bill was Chairman cf the
Faculty Committee on Student Conduct, served
on the Advisory Committee for Premedical
Students, the Administrative Committee of the
Division of Unclassified Students, and the Univer-
sity Policy Committee, which he chaired. He serv-
ed for many vears as a Director of the Cornell
University Research Foundation, Inc. and he serv-
ed on many other committees, councils and
boards of the University. Bill was a member of
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Sigma Xi, Phi Kappa Phi, Phi Zeta (The
Veterinary Honorary Society), a Fellow and
Member of the American Association for the Ad-
vancment of Science, a member of the American
Association of Anatomists, the American Society
of Mammalogists, the Histochemical Society, the
Society for the Study of Reproduction, and the
American Society of Zoologists. He played a
seminal role in the founding of the Annual North
American Symposia on Bat Research which in
1981 presented Bill with the Gerrit R. Miller
Award *‘for his outstanding record of contribu-
tion to chiropteran biology.”

Bill was an athlete, artist, craftsman, falconer,
and bow hunter but he abandoned most of these
activities so that he could channel his leisure time
into those interests he could enjoy with his family.
With their help he reforested a large tract of land,
constructed ponds and built a lovely rustic cabin
in the woods. Here he could enjoy nature and the
out of doors with his family and friends. He often
went there to write or to meditate among the trees,
watching the humming birds, being serenaded by
wood thrushes and the soft winds. It is in this
place of simple beauty and quiet peace that his
mortal remains forever rest.

He is survived by his wife, six children, and four
grandchildren. Bill, the eldest son, married Bar-
bara Horberg and is professor of Philosophy of
Science at the University of Chicago. Michael, a
surgeon, married Anne Mosher and practices
surgery in Lewistown, Pennsylvania. Mary, who
has a Masters of Science in Teaching from Cor-
nell, is working toward an advanced degree. John
has a Business and Computer Science degree and
is in business in Athens, Pennsylvania. Jeffrey,
who graduated from the New York State College
of Veterinary Medicine in 1985, is Resident
Veterinarian at the Primate Research Center,
Davis, California. Ruth, the youngest child, mar-
ried Gary Kwiecinski and is a Registered Dietician
practicing in Malden, Massachusetts. Ruth Wim-
satt continues to reside with her daughter Mary at
the family home at 121 Cayuga Park Road,
Ithaca, NY 14580.

No one was more devoted to the people he loved
than Bill Wimsatt. Another such as he will not
soon pass this way again. Bill is lovingly
remembered by many more than he knew,
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The family and friends of Dr. Wimsatt and the American Society of Mam-
malogists are establishing the William A. Wimsatt Memorial Fellowship. The in-
come from this fund will be awarded to the best applicant who is a full-time
graduate student in the United States, Canada, or Mexico and whose research con-
cerns the biology of bats. The details and procedures are currently being arranged.
Formal invitations and instructions to friends and colleagues who wish to contribute
to this memorial fund will appear in the next issue of Bat Research News, and in
future issues of the Journal of Mammalogy and the American Journal of Anatomy.
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Reproductive Activity of Female Bats from Northeast Brazil

Michael R. Willig
Department of Biological Sciences and The Museum, Texas Tech University, Box 4149, Lubbock TX

Wilson (1979) summarized data concerning

phyllostomid reproductive patterns, and conclud-
ed that adequate information to infer annual
breeding cvcles was available for only 20 species in
11 genera. Because of the paucity of the data,
reproductive records from distant geographic
localities that were obtained over extended periods
of time often formed the bases for the suggested
patterns. Taddei’s (1973, 1976) extensive study of
bats in the northwest of the Brazilian state of Sao
Paulo provided the first well-documented study of
reproduction in South American bats; however,
he also pooled reproductive records over a six year
period in order to obtain adequate monthly
samplies. More recently, Willig (1985a,b)
documented the reproductive phenology of eight
species of bats from well-delimited populations in
two biomes of Northeast Brazil during a 20 con-
secutive month period. Noctilio leporinus and
Neoplatymops mattogrossensis exhibited seasonal
monestry. Glossophaga soricina, Carollia
perspicillata, Vampyrops lineatus, Artibeus
Jamaicensis, and A. lituratus exhibited seasonal
bimodal polyestry. Desmodus rotundus exhibited
asynchronous polyestry. Differences were not
detected between Caatingas and Cerrado popula-
tions of any species cven though the total amount
and predictability of precipitation was different in
the two biomes. Most species weaned their young
primarily in the wet season; in contrast, G.
soricing weaned its first litter during the dry
season and its second litter during the wet season.
This paper reports reproductive activity from
September 1976, to May, 1978, for 26 additional
specics of bats from Caatingas and edaphic Cer-
rado habitats of the Brazilian Northeast. Detailed
information on the flora and mammalian fauna of
the Northeast are reported elsewhere (Mares et al.,
1981; Willig, 1983, 1985a; and Mares ef al., 1985).
Materials and Methods for this work are as
reported in detail by Willig (1985a). For each
species, the number of pregnant (based upon
macroscopic examination of dissected specimens),
lactating, simultaneously pregnant and lactating,
and inactive females, respectively, are reported
within parentheses, for available monthly samples
in cach biome.
Peropteryx macrotis macrotis. — This aerial in-
sectivore was uncommon in the Caatingas, and
absent from edaphic Cerrado habitats. Reproduc-
tive activity follows: January (0,1,1,0); September
(2,0,0,0); October (2,0,0,1).

Pteronotus davyi davyi. — This uncommon aerial
insectivore was captured only in Cerrado habitats.
Reproductive activity follows: September (1,0,0,
0); October (1,0,0,0); November (2,0,0,0).
Micronycteris magalotis megalotis. — This
foliage-gleaning insectivore was uncommon in the
Caatingas. Reproductive activity follows: July (0,
0,0,1); August (3,0,0,0); September (0,0,0,1). only
males were captured in Cerrado habitats.
Micronycteris minuta. — This uncommon foliage-
gleaning insectivore was captured both in
Caatingas and Cerrado habitats; females were ob-
tained only from the Caatingas. Reproductive ac-
tivity follows: June (0,0,0,1); December (1,0,0,1).
Tonatia bidens bidens. — This rare foliage-
gleaning insectivore was captured only in
Caatingas habitats. The single female, obtained in
September, was pregnant.

Tonatia brasiliense. — This uncommon foliage-
gleaning insectivore was netted only from
Caatingas habitats. Reproductive activity follows:
January (0,0,0,1); March (0,1,0,0); August (1,0,0,
0); September (1,0,0,0,); October (1,0,0,0);
December (1,0,0,0).

Mimon crenulatum. — This uncommon foliage-
gleaning insectivore was restricted to Caatingas
habitats. Reproductive activity follows: January
(0,0,0,1); May (0,0,0,1); August (2,0,0,0).
Tonatia silvicola. — This common foliage-
gleaning insectivore was obtained only in
Caatingas habitats. Reproductive activity follows:
February (1,1,0,0); April (0,0,0,1); July (0,9,0,5);
August (0,0,0,5); September (1,0,2,3); October (2,
0,0,0); November (2,0,0,1); December (1,0,0,1).
Phyllostomus discolor. — This omnivore was rare
to common in the Caatingas and abundant in Cer-
rado habitats. Reproductive activity in the
Caatingas follows: October (0,0,1,0); November
(0,0,1,0); March (0,1,3,0). Reproductive activity
in the Cerrado follows: January (0,2,0,1);
February (2,0,0,2); March (1,7,1,2); April (0,7,2,
0); September (3,1,2,1); October (0,1,5,1);
December (7,9,1,1).

Phyllostomus hastatus hastatus. — This omnivore
was rare in the Caatingas but abundant in Cerrado
habitats. Reproductive activity in the Caatingas
follows: January (0,1,0,0); February (0,2,0,2);
June (0,0,0,1); November (0,1,0,0). Reproductive
activity in edaphic Cerrado habitats follows:
January (0,15,1,5); February (0,8,0,5); March
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(0,11,0,9); April (0,15,1,5); May (0,0,0,2); June
(4,0,1,0); July (4,0,0,0); August (1,0,0,0);
September (0,6,0,0); October (1,2,0,1); November
(0,8,0,0); December (0,13,0,1).

Trachops cirrhosus cirrhosus. — This common
omnivore was captured only in Caatingas
habitats. Reproductive activity follows: January
(3,0,0,1); February (3,0,0,0); March (0,1,0,0);
April (0,1,0,0); May (0,1,0,1); June (0,0,0,3);
August (0,0,0,1).

Lonchophylla mordax mordax. — This nectivore
was common in the Caatingas and absent from
edaphic Cerrado habitats. Reproductive activity
follows: January (0,1,0,1); February (0,1,0,1);
April (0,3,0,1); May (0,1,0,3); June (0,1,0,0); July
(2,0,0,5); August (1,1,0,2); September (1,1,0,0);
November (2,0,0,0); December (0,0,0,1).

Anoura geoffroyi geoffroyi. — This nectivore was
rare in the Caatingas but common in edaphic Cer-
rado habitats. Reproductive activity in the
Caatingas follows: January (1,0,0,1); February (0,
0,0,1); March (0,0,0,1); April (0,0,0,2); June
(0,0,0,1); July (0,0,0,1); August (0,0,0,2); October
(0,0,0,1); November (2,0,0,1). Reproductive ac-
tivity in the Cerrado follows: May (0,0,0,1); July
(0,0,0,6); August (0,0,021); September (2,0,0,17);
October (7,0,0,12); November (26,0,0,8);
December (20,0,0,0).

Sturnira lilium lilium. — This frugivore was rare
in the Caatingas and uncommon in the Cerrado
habitats. Reproductive activity in the Caatingas
follows: February (1,0,0,1); September (0,0,1,0);
October (1,0,0,0). Reproductive activity in
edaphic Cerrado habitats follows: March (0,0,0,
1); April (0,1,0,1); June (1,0,0,0); July (2,1,0,0);
August (1,0,0,0); September (1,0,2,2); October (0,
0,1,0); November (1,1,0,1); December (2,0,0,0).
Uroderma magnirostrum. — This frugivore was
rare in both Caatingas and edaphic Cerrado
habitats. Reproductive activity in the Caatingas
follows: August (0,0,0,1); December (0,0,1,0). A
single female, captured from the Cerrado in July,
was pregnant.

Artibeus concolor. — This frugivore was rare in
edaphic Cerrado habitats and absent from the
Caatingas. Reproductive activity in the Cerrado
follows: March (0,1,0,0); April (0,0,0,1); July (O,
1,0,0); August (2,0,0,0); September (1,0,0,0).
Desmodus rotundus rotundus. — This
sanguinivore was abundant in the Caatingas,
where it exhibited acyclic polyestry (Willig, 1985).
It was rare in edaphic Cerrado habitats, its
reproductive activity there, follows: January (1,1,
0,0); February (0,1,0,1); March (2,4,2,1); June (1,
5,0,1); July (0,1,0,0).

Diphylla ecaudata ecaudata. — This sanguinivore
was rare in the Caatingas and absent from edaphic
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Cerrado habitats. Reproductive activity in the
Caatingas follows: June (1,0,0,0); November (0,1,
0,0).

Mpyotis nigricans nigricans. — This aerial insec-
tivore was common to abundant in the Caatingas
and common in edaphic Cerrado habitats.
Reproductive activity in the Caatingas follows:
January (2,1,0,8); February (0,3,1,6); March
(1,2,0,%); April (3,12,0,12); May (2,1,0,7); June
0,1,0,5); July (0,0,0,1); August (1,1,0,2);
September (1,1,0,1); October (1,1,0,3); November
(1,1,0,0); December (0,1,0,0,). Reproductive ac-
tivity in the Cerrado follows: January (4,0,0,1);
February (2,1,0,2); March (1,0,0,7); April
(0,1,0,1); June (0,0,0,2); September (1,0,0,1); Oc-
tober (1,0,0,0); December (1,0,0,1).

Furipterus horrens. — This uncommon aerial in-
sectivore was captured only in the Caatingas; the
single female captured in April was lactating.
Eptesicus furinalis. — This aerial insectivore was
captured only in edaphic Cerrado habitats, where
it was uncommon. Reproductive activity follows:
January (1,0,0,0); February (0,4,0,3); March (0,1,
0,2); November (0,3,0,0).

Lasiurus borealis. — This aerial insectivore was
captured only in edaphic Cerrado habitats where it
was rare. A single inactive female was captured in
each of the following months: February, March
and April.

Lasiurus ega caudatus. — This aerial insectivore
was rare both in Caatingas and Cerrado habitats.
Reproductive activity for Caatingas females
follows: February (0,0,0,1); March (0,0,0,2);
November (1,0,0,0). A single inactive female was
captured in March from the Cerrado.

Molossops planirostris. — This molossid aerial in-
sectivore was captured only in the Caatingas,
where it was rare. One pregnant and one inactive
female were collected in October.

Molossops temminckii temminckii., — This
molossid aerial insectivore was rare in both
Caatingas and Cerrado biomes. Three pregnant
females were captured from the Caatingas in
September. Reproductive activity in the Cerrado
follows: February (0,0,0,1); June (0,0,0,1);
December (0,1,0,0,).

Molossus molossus. — This molossid aerial insec-
tivore was common in both Caatingas and Cer-
rado habitats. Reproductive activity in the
Caatingas follows: January (0,0,1,0); Feburary (0,
0,1,0); March (1,3,2,0); April (0,3,0,0); May (0,0,
0,1); June (0,0,0,2); July (0,0,0,2); August (0,0,0,
6); September (6,0,0,0); October (1,0,0,0);
November (3,0,0,0). Reproductive activity in
edaphic Cerrado habitats follows: January (1,5,15
0,); Febuary (7,7,3,5); March (0,2,0,5); April (0,8,
0,8); May (0,3,0,7); June (0,0,0,12); July (0,0,0,
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12); August (0,0,0,10); September (15,0,0,0); Oc-
tober (29,0,0,0), November (6,4,0,0).

Small or incomplete monthly samples
characterize the data for 22 of the 26 species
studied; hence, reproductive patterns are not sug-
gested in those cases. The utility of these data
awaits the collection of additional field informa-
tion, which in combination, may provide suffi-
cient information to define reproductive patterns.
Four species from the Northeast were obtained in
adequate numbers to suggest particular reproduc-
tive patterns.

Wilson (1979) summarized knowledge of the
reproductive biology of Phyllostomus hastatus
and suggested that it may be a species in which the
reproductive pattern varies geographically: in
Central America and Trinidad, reproduction ap-
pears to be monestrous, whereas the pattern ap-
pears to be polyestrous in South America. The
data for P. hastatus in edaphic Cerrado habitats
suggest seasonal monestry. Pregnancy commenc-
ed in April and persisted until October. Lactating
females appeared from September until April.
May was the only month in which females failed
to exhibit reproductive activity. As such, parturi-
tion commenced at the end of the dry season, with
the bulk of the weaning period concentrated in the
wet season. Taddei’s (1973) data from north-
western Sao Paulo, in general, conform to this
pattern.

Knowledge about the reproductive biology of
Anoura geoffroyi is, for the most part, cursory
and restricted to Central American populations
(see Wilson, 1979). Goodwin and Greenhall (1961)
suggested that A. geoffroyi exhibited a discrete
breeding season that occurred toward the end of
the rainy season. The opposite pattern is suggested
for Northeast Brazilian populations from edaphic
Cerrado habitats; females became pregnant dur-
ing the final months of the dry season (September
and October) with pregnancy continuing through
the beginning of the rainy season. Nonetheless, lit-
tle can be said about annual reproduction patterns
because of temporally restricted samples from the
Brazilian Northeast.

Mpyotis nigricans was the first neotropical
vespertilionid to have its reproductive cycle
elucidated; Wilson and Findley (1970) and Wilson
(1971) conclusively showed that a population of
these bats on Barro Colorado Island reproduced
continuously, except for a 3 month period at the
end of the rainy season. Samples of M. nigricans
from the Brazilian Northeast also evidenced con-
tinuous breeding. The frequency of pregnancy and
lactation followed paralle]l or coincident courses;
in addition, neither pregnancy nor lactation
achieved high frequency in any particular month.
Unfortunately, small samples in critical months
(July, November, and December) prevented de-
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lineating the annual reproductive pattern with
confidence.

Although somewhat inconclusive, the data for
Molossus m. molossus from edaphic Cerrado
habitats revealed that females were pregnant from
September to February, that lactation occurred
from January until May, and that an inactive
period extended from June until August. The in-
cidence of simultaneously pregnant and lactating
specimens in January and February suggested that
M. molossus exhibited seasonal polyestry in the
Brazilian Northeast.

Clearly, more comprehensive data on
neotropical bat reproduction, as well as more
detailed information concerning local resource
availability over time is required to go beyond the
descriptive nature of this and most other studies of
chiropteran reproductive phenology. Analysis of
the wvariety and lability of bat reproductive
strategies elicited by different environmental
regimes remains an area deserving a concerted ef-
fort in the future.
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vided by the Carnegie Museum of Natural History
via H.H. Genoways, and by the Department of
Biological Sciences, Loyola University (New
Orleans). The Instituto Brasileiro de Desen-
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Fellowship, through the University of Pittsburgh,
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THE OTTAWA BAT SCENE

There are two foci of bat study activity in
Ottawa, one at the Department of Mammalogy of
the National Museum of Natural Sciences (Dr.
C.G. van Zyll de Jong, Curator of Mammalogy,
National Museum of Natural Sciences, Ottawa,
Canada K1A OMS8), the other in the Department
of Biology at Carleton University (Dr. M.B. Fen-
ton, Department of Biology, Carleton University,
Ottawa, Canada K!S 5B6). In the last several
months both foci have been productive in terms of
contributions to the literature and in both [oca-
tions research is ongoing.

The National Museums of Canada has just
published (1985) A Handbook of Canadian Mam-
mals: 2, Bats by C.G. van Zyll de Jong, and this
compilation of information about the species of
bats which occur in Canada, including keys for
their identification, is available for $19.95 Cana-
dian (in Canada). The U.S. Agent for the NMNS
publications is the University of Chicago Press.
Late in 1984 Stan van Zyll published a paper in the
Canadian Journal of Zoology (van Zyll de Jong,
C.G. 1984. Taxonomic relationships of Nearctic
small-footed bats of the Myotis leibii group
(Chiroptera: Vespertilionidae). Can. J. Zool., 62:
2519-2526) which concludes that the western M.
ciliolabrum be treated as a species separate from
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the eastern M. leibii. This nomenclature is follow-
ed in the handbook of Canadian bats.

At Carleton, Brock Fenton and several students
are active in various projects related to the ecology
and behavior of bats. Mark Brigham is about to
start a Ph.D. investigation of foraging areas and
strategies in some insectivorous bats and common
nighthawks in the Okanagan Valley of British Col-
umbia. The bats he selects will be those large
enough to carry the radio transmitter package he
used in his M.Sc. work on roosting of Epresicus
fuscus. Virginia Wai-Ping is preparing to continue
her M.Sc. studies of mate selection by female
Myotis lucifugus. She is planning to see if dif-
ferent size classes of males in the mating popula-
tion is related by choice to females. Mike
Stoneman has shifted the emphasis of his M.Sc.
project from sensory ecology to an investigation
of the effects that the clicks of arctiid moths have
on the behaviour of insectivorous bats. He plans
to compare the reactions in species which rely on
echolocation to locate prey, versus those which
use other cues. Jonathan Balcombe plans to fur-
ther explore the communicative rile of echoloca-
tion calls for his M.Sc. and will conduct field work
this summer in the Okanagan Valley of British
Columbia. Doris Audet will use temperature-
sensitive transmitters to examine the influence of
temperature on roost selection by E. fuscus as her
project this summer, She will use experimental ex-
clusion to see of evicted bats are forced to move to
roosts with temperature regimes that are different
from the preferred roosts. Brian Hickey is com-
pleting a study of hairs specialized for scent
dispersal in bats (osmetrichia), work he has been
doing for an honours research project. Janis Klein
is finishing a similar project on the ability of Ar-
tibeus jamaicensis and Epomophorus wahlbergi to
carry fruit from one site to another.

A postdoctoral fellow, Hugh Aldridge, has just
joined the laboratory and plans to continue his
work on the influence of wing morphology on
flight maneouvreability and foraging behaviour.
He is now planning to take his photographic
system to the Okaganan to exploit the rich (by
Canadian standards) bat fauna there this summer.
Hugh just finished his Ph.D. at the University of
Bristol. Brock Fenton continues to be interested in
bat ecology and behaviour and is currently plann-
ing field work in Africa later this year with a view
to collecting data about foraging areas of three
species of insectivorous bats. With those data he
expects to examine foraging strategies and prey
selection. The study will rely on radio-taking to
determine use of space, foraging strategy and prey
selection. Gary Bell, currently a postdoctoral
fellow in George Bartholomew’s laboratory at
UCLA hopes to come along on this trip and use
doubly labeled water to counsider the energetic im-
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plications of the behaviour and ecology data.
Hugh Aldridge will also join in and collect data on
wing morphology and flight behaviour. Brock is
also working on the distribution of Hipposideros
caffer in Zimbabwe and adjacent areas.

At this time, several publications from the
laboratory are in press and should appear in the
next few months:

Fenton, M.B. 1985. Communication in the Chiroptera. Indiana
University Press, Bloomington, Indiana.

Geggie, J.F. and M.B. Fenton. 1985. A comparison of foraging
by Eptesicus fuscus (Chiroptera: Vespertilionidae) in
urban and rural environments. Can. J. Zool. in
press.

Fenton, M.B., R.M. Brigham, A.M. Mills, and I.L. Rauten-
bach. 1985. The roosting and foraging areas of
Epomophorus wahlbergi (Pteropodidae) and
Scotophilus viridis (Vespertilionidae) in Kruger Na-
tional Park, South Africa. J. Mamm., in press.

Bell, G.P. and M.B. Fenton. 1985. Visual acuity,
sensitivity and binocularity in a gleaning insec-
tivorous bat, Macrotus californicus (Chiroptera:
Phyllostomidae). Anim. Behav., in press.

Thomson, C.E., M.B. Fenton and R.M.R. Barclay. 1985. The
role of infant isolation calls in mother-infant reu-
nions in the little brown bat Myotis lucifugus,
(Chiroptera: Vespertilionidae). Can. J. Zool., in
press.

Bell, G.P. 1985. Behavioral and ecological aspects of gleaning
by the desert insectivorous bat, Macrotus califor-
nicus (Chiroptera: Phyllostomidae). Behav. Ecol.
Sociobiol., in press.

M. Brock Fenton
Received April 17, 1985

NEWS AND VIEWS

Australian Bat Research News (ABRN) takes a
new name — Macroderma

ABRN was initiated by Elery Hamilton-Smith
and Dave Purchase in 1964. They produced thir-
teen issues, the last in 1974. Greg Richards re-
started it in 1979 and carried it through Number
20. The Editorial group of Chris Tidemann
(Zoology Department, Australian National
University, GPO Box 4, Canberra ACT 2601),
Barry Baker (Australian National Parks & Wild-
life Service, GPO Box 636, Canberra ACT 2601),
and Bill Phillips (Australian Bird and Bat Banding
Schemes, ANPWS, GPO Box 8, Canberra ACT
2601) have completely “‘revamped’’ the newsletter
and have given it a new name Macroderma. Bat
Research News welcomes Macroderma, an old
friend in its new garb. Along with Bat Research
News, Bats, and Myotis, Macroderma is expected
to disseminate useful information to bat resear-
chers far and wide.

Volume 1, number 1 of Macroderma was issued
in March 1985. The format is 24.5 x 17 cms with a
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hard cover and an elegant style. It will be publish-
ed twice yearly in March and September by the
Bat Research Group, Zoology Department.
Australian National University, Head of Depart-
ment — Professor C. Bryant. The yearly subscrip-
tion is A$5.00. Stan Flavel, Terry Reardon, Bruce
Thomson, Laurie Canole, Grant Baverstock,
Robert Taylor, Dedee Woodside, Simon Robson,
and Norm McKenzie are listed as correspondents.
The March 1985 issue has 27 pages and the table
of contents appears here.

Editorial .. ... ... ... . ... . 1
Papers
The Tasmanian Pipistrelle: Pipistrellus tasmaniensis Gould
1858: annual activity and breeding cycles
W.R. Phillips, C.R. Tidemann, S.J. Inwards, S. Winder
Heh o 2
Short Communications
The dietary energy and nitrogen requirements of the grey-
heades flying fox, Pteropis poliocephalus (Temminck)

D.C.Stellar ... ... 12
Structure and composition of Tasmanian bat communities

MG.ONeill ... 13
A behavioural study of the grey-headed flying fox Preropus
poliocephalus

R.Puddicombe ............ ... ... ... ... ... ... .. 14

Preliminary report on a vertebrate survey of Googong
Foreshores

S.Winderlich. ....... .. .. ... 15
Bat (and Bird) Banding Schemes under new management
WR.Phillips . ... 16

The use of bird bands for marking tree dwelling bats: a
preliminary appraisal

W.R.Phillips . ... 17
NOtICeS ... 26
Current Literature. . . ................................ 26

Kunwar Bhatnagar

NOTICE

The Mammal Slide Library is a non-profit
educational service of the American Society of
Mammalogists and has a large number of 35mm
slides of bats and of other mammals available for
purchase. The collection at present includes over
800 slides of mammals from nearly 100 families.
There are 130 slides of bats, representing 14
families, 63 genera, and 106 species. Individual
slides may be selected from a Slide List (free), or
from a catalog ($2 to addresses in North America,
$4 outside North America); the catalog provides a
brief description of each slide. Slides cost $.80 US
each; no discounts; We pay shipping costs. For a
free slide list, or a catalog, write to: Dr. J.A.
Lackey, Dept. Zoology, SUNY, Oswego NY
13126.



22 Bat Research News

BOOK REVIEW

Schober, Wilfried. Mit Echolot und Ultraschall.
Die phantastische Welt der Fledertiere. Edition
Leipzig (East Germany). 211 pp., 1983. Cloth with
a jacket in color.

Schober, Wilfried. (English edition). The Lives of
Bats. ARC Publishing, Inc., New York. 200 pp.
1984, $24.95. Translated from the German by
Sylvia Furness, revised by A.M. Hutson.

The stated purpose of the author is to enlighten
people and foster a better understanding of bats
among those who will help in their protection and
conservation. Schober has studied bats profes-
sionally for many years and writes about these
animals in a sensitive manner.

Schober emphasizes that bats have evolved in
highly special ways, carry out their particular roles
in nature, and in most instances, are economically
important animals deserving of man’s protection.
The author is not attempting to write an encyclo-
pedic work but rather to select those subjects that
people would like to know about the lives of bats.

In some ways The Lives of Bats reminded me of

an updated version of G.M. Allen’s Bats publish-
ed in 1939. To illustrate this I shall list Schober’s
chapter headings in italics, followed by Allen’s
chapter’s within parentheses:
Bird or mammal, deity or demon (Bats in Folk-
lore; Bats, Gods anu Man); Flight { 7 ght of Bats);
Distribution of bats throughout the world (The
Geographic Distribution of Bats); Where bats live
(Where Bats Hide); What bats eat (What Bats Live
by); Bat flowers and flower bats (Bat Flowers);
Breeding habits (Breeding Habits and Young of
Bats); Why some bats hibernate (Hibernation of
Bats); 1000 kilometers without a compass (Migra-
tion of Bats). Schober’s chapter Vampires — fable
and fact, discusses rabies as does Allen’s chapter
(Bats in Relation to Disease). In addition to up-
dating bat rabies, Schober emphasizes how vitally
important it is to study in detail the way of life and
habits of any species requiring control.

It is clear in the chapter Bats need friends that
bats certainly do need and deserve all the friends
they can obtain. While Schober discusses the bat
conservation efforts undertaken by the United
Kingdom, it is unfortunate that he does not men-
tion such efforts undertaken in the United States,
especially the work of Bat Conservation Interna-
tional, ¢/o Milwaukee Public Museum, Milwau-
kee, Wisconsin 53233 USA.

There is a limited biography, a survey of bat
families, and a listing of the distribution and prin-
cipal foods of bats. The book is well illustrated
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with a variety of color and black and white
photographs.

While the material covered will be well known
to most professional chiroptologists, the book is
more suitable for students, teachers and amateur
bat enthusiasts seeking a readable, authoritative
accout about the lives of bats.

Arthur M. Greenhall, Office of Scientific
Authority, U.S. Fish & Wildlife Service,
Washington, D.C. 20240.
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THE STAMP ON THE FRONT COVER

Date of issue: 13 July 1978

Offset printing in six colors

Size: 25.5 x 43 mm

Motif: Fossil bat (Palaeochiropteryx tupaiodon)
from the minec Messel near Darmstadt
(near Frankfurt/M. West Germany)

The slate from the open pit mine at Mcssel con-
tains fossils of uniquely preserved forms. The bat
fossil portrayed on the stamp is from diggings
conducted by the Frankfurt Forschungsinstitut
and Naturmuseum Senckenberg in Messel and is
about 50 million years old. Together with North
American discoveries, the bats from Messel
belong to the earliest documentations of this
mammalian order in the world. Normally fossil
mammals are seen only in the form of a few teeth
or fragments of bones. In Messel, complete
skeletons appear, sometimes even with skin and
hair. The illustrated example shows preserved soft
tissues in the abdominal region. The significance
of such superbly preserved fossils becomes clear
when one imagines that the flying ability of bats is
one of the most extreme specializations which
developed during the course of mammalian evolu-
tion. One would assume that such extreme
specializations occurred rather recently, but the
wonderful documentation from Messel shows that
bats, if certain primitive proportions are ignored,
were in principle fully developed 50 million years
ago.

Submitted by Dr. Kunwar Bhatnagar, Universi-
ty of Louisville and Dr. Heiko Frahm, Max-
Planck-Institut fur Hirnforschung, Frankfurt/
Main.

English translation of the German text by
Senckenbergische Naturforschende Gesellschaft,
Frankfurt am Main by Dr. Heiko Frahm.

Simultaneously issued along with a 2 DM stamp
depicting a fossil horse, Propalaeotherium
messelense.
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RECENT LITERATURE

Authors are requested to send reprints of their
papers to the editor for inclusion in this section.
Receipt of reprints will facilitate complete and
correct citation. Our Recent Literature section is
based on several bibliographic sources and for ob-
vious reasons cannot ever be up-to-date. Any er-
ror or ommission is inadvertent. Voluntary con-
tributions for this section, especially from foreign
bat researchers, are most welcome.
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John Edwards Hill — Mammalogist: A Tribute

David L. Harrison
Harrison Zoological Museum, Bowerwood House, St. Botolph’s Rd., Sevenoaks, Kent, England

John Edwards Hill was bornon 11 June 1928 at
Ashdown House, Forest Row, near East Grin-
stead in Sussex. With parents and family of farm-
ing stock, he grew up in a farming community,
which during his adolescence was engaged in the
vital task of food production during the Second
World War, with the Battle of Britain raging in the
skies above Kent and Sussex.

Early education at the Church of England an
Elementary School Sussex (1934-1939) led to a
scholarship to the East Grinstead County Gram-
mar School (1939-1946) where the School Certi-
ficate, Matriculation and Oxford Higher School
Certificates were secured. There, his early interest
in natural science was channelled into biology by
the science staff, and this interest was to become
the main devotion of his subsequent brilliant
career as a scientist.

In 1946 he joined the Royal Air Force, serving
as a Meteorological Observer in the U.K., Japan
(where he observed the effects of nuclear weapons
at first hand), Malaysia and the Nicobar Islands.
He helped to establish meteorological outposts in
the Far East for the embryonic Civil Aviation in-
dustry, so soon to become an established world-
wide feature of twentieth century life.

Demobilized in 1948, he was appointed to the
staff of the British Museum (Natural History),
joining the Mammal Section as an Assistant Ex-
perimental Officer. Thus began a long and dis-
tinguished career in the Section, serving no less
than five Directors, Keepers and Heads of Sec-
tion, and extending to the present time when he is
himself a Principal Scientific Officer.

27
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He was fortunate indeed to receive his early
training in mammalogy from R.W. Hayman, and
to be influenced greatly by the work of Sir Terence
Morrison Scott and Sir John Ellerman. These dis-
tinguished mammalogists continued the strong
tradition of descriptive, analytical and synoptic
taxonomy, established at the Section by Michael
Rogers Oldfield Thomas, appointed in 1878 (d.
1929). Thomas was the father of the Mammal Sec-
tion and indeed one of the founding fathers of
scientific mammalogy. It could be said that John
Hill is probably one of the last proponents of this
tradional taxonomy, handed down through a suc-
cession of practitioners, each trained and influenc-
ed by his predecessor. Whatever one’s view of
modern taxonomic methods may be, the funda-
mental descriptive work of this formidable lineage
will always endure as a large part of the un-
challenged foundation of the science of mam-
malogy.

His own very substantial contributions are
reflected in a personal bibliography of around 100
publications, ranging world-wide geographically
and across a very broad spectrum of mammalian
life. His voluminous researches are characterized
by a meticulous attention to detail and factual
evidence for conclusions. They include the addi-
tion of no less than 52 new taxa. In 1974 he
described an altogether unknown family of bats
(Craseonycteridae), in fact only the second to be
described from new material of Recent mammals
in this century. Three new genera (Mayermys, Bar-
ticonycteris, Craseonycteris), one subgenus
(Milithronycteris) and twenty-four new species
give a good impression of the scope and impact of
his taxonomic work.

Although a general mammalogist of great
talent, with a truly phenomenal knowledge of the
literature, it is without doubt as a specialist in
Chiroptera that he will be most remembered. It is
largely due to his interest and devotion that the
National Collection now contains one of the finest
systematic collections of bats in the world, with
large numbers of relevant holotypes. His recently
published book Bats — A Natural History with
J.D. Smith, is in a very real sense a crowning
culmination to his long interest in and affection
for these unique and ancient creatures. Predic-
tably the work is enjoying great popularity and
will have an indispensible place in the libraries of
all serious students of Chiroptera. Other very im-
portant works of a more general nature include his
A World List of Mammalian Species (1980 with
G.B. Corbett) which has proved an invaluable
reference work for all engaged in systematic mam-
malogy. His regional checklists include List of
Land Mammals of New Guinea, Celebes and Ad-
jacent Islands (1954 with E.M.O. Laurie) and
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Chiroptera (1971 with R.W. Hayman). His
generosity in imparting his enormous knowledge
of mammalogy to his colleagues and friends has
become a legendary part of the Mammal Section.
His kindly help is given without stint, often im-
parted with an uplifting sense of humour, which
impels his friends to visit him regularly in the Sec-
tion.

He has carried the standard of his illustrious
predecessors with great distinction and success
thus perpetuating the long-established tradition
for public service and research at the British
Museum (Natural History). He deserves a place of
honour in the history of mammalogy.

Received March 22, 1985

USE OF AN UNDERGROUND BURROW BY
LASIONYCTERIS

Virgil Brack, Jr. and Jerry C. Carter

Wapora, Inc., 511 Old Lancaster Road, Berwyn,
PA 19312 and Department of Biological
Sciences, Purdue University, West Lafayette, IN
47907

There are few reports of bats utilizing subterra-
nean burrows other than in cliffs and other ver-
tical embankments. Myotis leibii has been found
in cracks of cave floors and beneath rocks both in
and out of caves (Davis, 1955; Tuttle, 1964; Mar-
tin et al, 1966; Fenton, 1972; Tuttle and Heaney,
1974), and Eptesicus fuscus has been found hiber-
nating under rocks in caves (Martin et al., 1966).
Dalquest and Walton (1970), summarizing the
roosts of bats, reported several species that found
refuge under rocks; Micronycteris was found in an
agouti burrow and Toratia in rabbit burrows.
Mpystacina tuberculata is the only bat known to
have adaptations for living in burrows (Daniel,
1979).

On May 11 1984 a non-pregnant female La-
sionycteris noctivagans was found by Charles
Watkins and Ralph Schocke while digging a hole
in Plainview Cemetery, Clinton County, Indiana.
While at an average depth of 30 to 45 c¢cm the hiss-
ing of a bat caught their attention. The bat was cl-
inging to a wall of the hole just several centimeters
from a small tunnel opening belonging, they
believed, to a thirteen-lined ground squirrel (Sper-
mophilus tridecemileatus). However, another bur-
rowing rodent, the eastern chipmunk (7amias
striatus), is also present in the graveyard. The
bat’s pelage was muddy when first found. The
workmen spent several minutes procuring a con-
tainer, during which time the bat assumed an
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open-mouthed defensive posture and hissed but
made no attempt to fly or crawl away. Conse-
quently the men believed that the bat ‘‘acted like it
was hibernating,”’ and that it had come out of the
rodent burrow. The nearest foliage was 16 m away
and nearby monuments provided no usable cracks
or spaces. When the bat was acquired from the
workmen several hours later it was active and ap-
peared in normal health.

Lasioncyteris noctivagans is migratory through
Indiana but is not a summer resident (Mumford
and Whitaker, 1982). This species has been found
behind loose tree bark, in cracks in trees,
woodpecker holes, bird’s nests, in and on a variety
of buildings, ship hulls, sandstone and limestone
caves, silica mines, rock crevices, and frequently
takes refuge in piles of lumber, fence posts, or the
like when migrating through prairie areas (Bar-
bour and Davis, 1969; Kunz, 1982). Hayward
(1970) found during migration that many species
of bats use an increased variety of roosts. Thus,
migration through a prairie-like habitat likely con-
tributed to this bat’s choice of a rodent burrow as
a roost site.
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BOOK REVIEW

van Zyll de Jong, C.G., Handbook of Canadian
Mammals 2. Bats. National Museum of Natural
Sciences, Ottawa, Canada K1A OMS, 212 pp.,
1985. Available in the U.S. from The University
of Chicago Press. Price: $19.95 (also available in
French under the title: Traite des mammiferes du
Canada — 2. Les chauves-souris).

As | initially opened van Zyll de Jong’s new
book, 1 wondered what this book could provide
that was not already adequately covered in Kunz’s
Ecology of Bats, in Hall’s Mammals of North
America, or in Barbour and Davis’ Bats of
America. It quickly became apparent that the
answer was ‘‘plenty.”” Dr. van Zvyll de Jong has
combined, in a single book, a comprehensive in-
troduction to the biology of temperate bats and an
excellent field guide to the bats of Canada and ad-
jacent regions. The book will be of use to a broad
spectrum of people. from students of natural
history to wildlife specialists, professional mam-
malogists and naturalists.

The book opens with an *‘Introduction to
Volume 2’7 that gives a brief explanation of the
scope and purpose of the book, a short history of
Canadian research on bats, and an cxtremely
useful pictorial summary of the external
characteristics and the dental and skeletal
measurements used to recognize different Cana-
dian species. The Introduction is followed by one
of the real highlights of the book: four superbly
executed color plates (by Paul Geraghty) il-
lustrating the eighteen bat species commonly
found in Canada. The main text of the book
begins on page 25, with an essay on bat biology.
The essay is not restricted to what is known about
bats of Canada (as the author puts it, there is a
‘‘dearth of information on many . . . native
species’’). Rather, it broadly covers the topics of
general characteristics of the order, distribution of
bats (with a special section on Canadian bats),
classification, evolution, flight, echolocation,
vision and olfaction, roosting habits, migration,
thermoregulation, reproduction, parasites,
feeding habits, conservation, and public health.
Because it is rather general, the essay will be the
least useful to the bat specialist, but of great in-
terest to the student of natural history or a lay
reader. Much of the remainder of the book is a
species-by-species account of the twenty known
Canadian bat species, including the one accidental
record of Tadarida macrotis (or Nyctinomops
macrotis if one follows Freeman, Fieldiana-Zool.,
n.s. 7:vii + 173 pp., 1981) and records of several
species whose ranges extend marginally into
southern Canada.
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The species accounts open with two keys to the
identification of species: one key uses external
character, the other uses cranial characters. Both
keys are among the best-illustrated keys [ have
seen, which makes them very easy for the novice
to use. The author has wisely included Myotis
sodalis in his list of keyed species. By so doing, the
book becomes not only a field guide to Canadian
bats, but also a field guide to virtually all the bat
species found in the northern half of the United
States. This greatly increases the usefulness of the
book to U.S. naturalists.

The species accounts form the heart of the
book. Each account starts with the Latin
binomium, and the common name of the species
in both English and French. Following the Latin
names is a brief synonomy of some of the prior
Latin names, and then tables giving ranges of ex-
ternal measurements, skull measurements, and
weights. Each account opens with a short
““‘Description,”” which serves as a ‘‘diagnosis’” of
the species. T am pleased to note that the
“Description’” section was particularly well-
written for all twenty species. In every case,
potentially-confusing species are mentioned, and
morphological characteristics are given that
should help positively to identify a specimen in
hand. Next is a section entitled ‘‘Distribution”
which is principally a list of Canadian marginal
localities. A section on ‘‘Systematics’ gives the
currently recognized Canadian subspecies, and
some very interesting comments in species inter-
relationships. Finally, there is a section entitled
“Biology.”” In my opinion, the ‘‘Biology’’ sec-
tions are another highlight of the book. Each sum-
marizes in succinct fashion the current knowledge
of habitat, predators, echolocation, prey,
parasites, etc. for each species. The author has in-
cluded results from virtually every significant
paper, but has not belabored any one topic.
References are given in the text if the reader wishes
to consult a primary source. Each account con-
cludes with the pertinent endnotes, and each ac-
count is illustrated with a superb drawing of the
skull (dorsal, ventral, and lateral views) and a map
showing Canadian and North American ranges.

1 am most impressed with the care that went in-
to designing this book. It is not pocket-sized, but
it is small enough (about 17x24 cm) so that it will
easily fit in a backpack pocket. The signatures are
sewn, and the cover is a tough paper that should
withstand field conditions easily (there is a well-
designed, but rather superfluous, dust jacket on
the book). The faults with the book are few and
minor. It would be most helpful if, in future edi-
tions, the List of Distribution Maps (p. 11) and the
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List of Tables (p. 12) had page numbers included;
it would make locating the maps and tables much
easier. 1 would personally find the book easier to
use if there were a running head on each page of
the species accounts giving the species described.
For example, if one opens the book to page 74, it
takes a few seconds to find that the text is describ-
ing Mpyotis lucifugus, whereas a small “‘M.
lucifugus’’ at the top of the page would eliminate
the problem. I found only one omission: although
Hitchcock, Keen, and Kurta (1984) are cited in the
text, the reference is not included in the
Bibliography.

All things considered, the book is a gem. The
price is most ‘reasonable, and I recommend the
book most highly to any person interested in
chiroptology.

Thomas A. Griffiths
Department of Biology
Ilinois Wesleyan University
Bloomington, Illinois 61702
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NEWS AND VIEWS

GIFT TO LIBRARY

[ have given all my bat banding records, 1939-72
to the University of Vermont with the hope that
they may in this way be available to any who want
to use them. Included are all recapture data and
field notes. The areas most fully covered are hiber-
nating populations in Renfrew County, Ontario,
and with Wayne Davis in Southern New England,
focussed on bats using the cave in East Dorset,
Vermont. The University of Vermont has also
been given a copy of the bat bands used by Donald
R. Griffin in his earlier New England studies.

Persons wishing to use these materials should
make arrangements to do so with Chairman,
Wildlife and Fisheries Biology Program, Aiken
Center for Natural Resources, University of Ver-
mont, Burlington, VT 05405

—Harold B. Hitchcock
1 Locust Lane, Middlebury, VT 05753 USA
Received July 26, 1985
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CURRENT RESEARCH ON BATS

I am currently involved in two bat projects. The
first involves sampling New England Mvyoris and
Fptesicus colonies  tor the pathogenic fungus
Hicoplasong capsulatien The impen 1o begin
the aady arose from a0 PN artiele in the
vinerican  Journal  of  Public  Health which
coportet e onrhreak of histoplasmosis amony i
dootnat owho hectv or imdieectiy came mocon
ract with gnano trom an Epresicus colony in 1
linois The article has rangible implications of real
and prosumed health visks of bat colonies i o
near himman ocenpicd buildings The focus of this
study s to evaluate the frequency with which
Histoplasma tralv occars i bat colonies. Drs
Libero Ajello and 1T Weeks, hoth of CDC in
Athanta, are collaborating on this study

The sccond praject imvolves further investiga
rrons ol trhens distress calls ITn 1996 T will con
oo e of field playback experiments design
SHoeo Tt what acoustic components of A7
Shes Jdidress calls bats cue onin their
obhine ™ response Plavhack tapes will consi
A antheszed sounds where frequencies, band
volthaand repenition rates are varied e Tdwin
Gonld s collaborarne in this projed

-Peter Vo August

The University of Rhode Island
Kingston, REOMNSEONT6 1'SA
Received February 191989

NOTICE

The SIXTEENTH ANNUAL NORTH AMERI-
CAN SYMPOSIUM ON BAT RESEARCH will
meet Fridav and Saturday, October 17 and 18,
1986, at the conference center of the University of
Massachusetts in Amherst, Massachusetts. Dr.
David Klingener will be our host and Dr. Roy
Horst will arrange the program. There will be o
social gathering on Thursday evening, October 16,
check out on Sunday morning, October 19, Am-
herst is within casy driving distance (2-3) hours
from Boston and Albany. Hartford, Connecticut
is served by major airlines. Dr. Klingener will ar-
range van service from that airport. Housing is in
single (340.00 per person per night) or double
($25.00 per person per night) rooms in a very
maodern facility. Registration fees will be as in the
past, $25.00.

Each issue of Bat Research News will carry suc-
cessively more detailed announcements and regis-
tration materials as the meeting date approaches.
We ook forward to seeing vou again.
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RECENT LITERATURE

Authors are requested to send reprints of their
papers to the editor for inclusion in this section.
Receipt of reprints will facilitate complete and
correct citation. Our Recent Literature section is
based upon several bibliographic sources and for
obvious reasons cannot c¢ver be up-to-date. Any
error or omission is inadvertent. Voluntary con-
tributions for this section, especially from foreign
researchers, are most welcome.

ANATOMY

Aathony, E.L.P., J.C. King and E.G. Stopa. 1984. Immuno-
cytochemical localization of LHRH in the median
cminence, infundibular stalk and neurohypophysis:
evidence for multiple sites of releasing hormone
seeretion in humans and other mammals. Cell Tissuc
Res., 236: S-14 (Anatomy & Cellular Biology, Tufts
Univ. Med. Sch., 136 Harrison Ave., Boston, MA
02111 USA).

Aszali, G., G. Romita and R. Gatti. 1983, Ultrastructure of the
urinary bladder lymphatic vessels. Acta Bio-med
Ateneo Parmense, 54: 105-116 (In ltalian; Dell”
Istituto di Anatomia Umana Normale, Dell” Univer-
site di Parma, 43100 Parma, ltaly).

Baranga. . 1984, The incidence of accessory adrenocortical
bodies in  Rowusettus aegyptiacus E. Geottrey
(Mecgachiroptera: Mammalia). Mammalia, 48:
267-273.

Baranga, I., H. Schliemann, F.[.B. Kayanja and R.T.
Muwazi. 1984, The epididymis of the fruit bat,
Epomophorus anurus. African J. Ecol., 22: 55-61
(Zoology, Makerere Univ., P.O. Box 7062, Kam-
pala, Uganda).

Bruns, V., ct al. 1983-84. Structural diversity of the inner car of
bats. Mvotis, 21-22: S2.61.

Burikova, N.V., and E.l. Krasnoshchekova. 1983, Cytoarchi-
tectonics of the cerebral auditory cortex in animals
with the agranular type of neocortex (Vestn. Len-
ingrad, Univ., Biol., 0 (2): 64-70 (Leningr. Univ.,
[.eningrad. USSR).

Dulic, B., and M. Mrakovcic. 1983-84. Marphological
characteristios of a population of Pipistrellus savii
from some Adriatic [slands. Myotis, 21-22: 37-40.

l'eng, A.S., and M. Vater. 1985, Functional organization of the
cochlear nucleus of rufous horseshoe bats
(Rhinolophus rouxi): frequencies and internal con-
nections are arranged in slabs. J. Comp. Neur., 235:
529-554 (Univ. lllinois, Dept. Physiol. Biophysics,
324 Burill Hall, 407 S. Goodwin St., Urbana, IL
61801 USA).

Greet, D.G., and F. Dc¢ Vree. 1984, Movements of the man-
dibles and tonguc during mastication and swallow-
ing in Preropus giganteus (Megachiroptera). A cine
radiographical study. 1. Morph., 179: 95114
(Biology, Univ. Instelling Antwerpen, Univer-
siteitsplein 1, 2610 Wilrijk, Belgium).

Imrychova, A., and I. Malinsky. 1983, Changes in glial
clements in the spinal cord of the hibernating bat.
Folia Morphol. (Prague). 31: 399-403 (Normal
Anatomy, Fac. Med., Palacky Univ., Olomouc).

King, 1.C., and E.L.P. Anthony. 1983. Biosynthesis of LHRH
inferences from immunocytochemical studies. Pep-
tides, 4: 963-970 (Anatomy & Cellular Biology,
Tufts Univ. Sch. Med., 136 Harrison Ave., Boston,
MA 02111 USA).
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King, J.C., and E.L.P. Anthony. 1984. LHRH neurons and
their projections in humans and other mammals —
species comparisons. The Schmitt Brain Symp. on
neuropeptides, S (Suppl. 1), 195-208.

Konstantinov, A.l., and N.V. Burikova. 1983-84. Organiza-
tion of the auditory pathways in the bat Myotis
bivthi. Myotis, 21-22: 47-51.

Lechner, A.J. 1985. Pulmonary design in a microchiropteran
bat (Pipistrellus subflavus) during hibernation.
Respiration Physiol., 59: 301-312 (St. Louis Univ.,
Sch. Med.. Dept. Physiol., St. Louis, MO 63104
USA).

Malinovsky, L., V. Berkova and L. Pac. 1982. The ultra-
structure of axon processes in sensory corpuscles. Z.
Mikrosk-Anat. Forsch (Leipz), 96: 844-856
(Anatomy, Fac. Medicine, Purkyne Univ., Komen-
skeho Nam. 2, CS-662, 43 Brno, Czechoslavakia).

Malinska, J., and J. Malinsky. 1983, Changes in the organelles
of spinal cord cells of hibernating bats. Folia Mor-
phol (Prague), 31: 410-412 (Dept. Normal Anatomy,
Fac. Med., Palacky Univ., Olomouc).

Murthy, K.V.R. 1981. Studies on the male genitalia of Indian
bats. 5. Male genitalia of the Indian vespertilionid
bat Pipistrellus cevionicus chrysothrix. J. Zool. Soc.
India, 33: 53-62 (A-15, Amazari Layout, North Am-
bazari Rd., Nagpur 440 010 India).

Oommen, M.M., and K.M. Alexander. 1983. Distribution
pattern of succinic dehydrogenase in the myocardia
of some vertebrates. Proc. Indian Acad. Sci.,
Animal Sci., 92: 37-42 (Zoology, Univ. Kerala,
Kariavattom PO, Trivendrum 695 581, Kerala,
India).

Patankar, V.B., and V.Y. Patil. 1983. Mucopolysaccharide
histochemistry of chiropteran glomerulus. Z.
Mikrosk-Anat. Forsch (Leipzig), 97: 713-718
(Zoology, Rajaram College, Kolhapur 416 004,
Maharashtra, India).

Regidor, J., S. Torija and C. Lopez Garcia. 1983. The globoid
neurons of the auditory cortex of the bat
Rhinolophus ferrumequinum. Neurosci. Lett., 0
(Suppl. 14): S 301 (Abstract; Biology, Colegio
Univ., Las Palmas, Spain).

van der Merwe, M. 1985. Deciduous teeth and their replace-
ment in Miniopterus schreibersii natalensis. S.
African J. Zool., 20: 72-76 (Univ. Pretoria, Mam-
mal Res. Inst., Pretoria, 0002, South Africa).

BEHAVIOR

Advani, R. 1983. The seasonal variations in food composition
and some behavioral patterns of Scorophilus heathi
(Chiroptera, Vespertilionidae) in Rajasthan, India.
Mammalia, 47: 215-220 (Central Plantation Crops
Res. Inst., Kasragod 670 124, India).

Gebhard, J., 1983-84. Nyctalus noctula — Beobachtungen an
einem traditionellen Winterquartier im fels. Myotis,
21-22: 163-170 (English summary).

Ryan, J.M,, D.B. Clark and J.A. Lackey. 1985. Artibeus
lituratus (Chiroptera, Phyllostomidae) to distress
calls of conspecifics-response. J. Mamm., 66:
179-180 (Univ, Mass., Dept. Zoology, Amherst, MA
01003 USA).

Schmidt, S. et al. 1983-84. Behavioral audiogram from the
bat, Megaderma Ilyra (Geoffroy, 1810;
Megachiroptera). Myotis, 21-22: 62-66.

Tupinier, Y., and Y. Biraud. 1983-84. Variabilite des signaux
de croisiere de Mpyotis daubentoni (Kuhl, 1819)
(Chiroptera: Vespertilionidae). Myotis, 21-22:
78-81.

Wilkinson, G. S. 1984. Reciprocal food sharing in the vampire
bat, Desmodus rotundus. Nature (Lond.), 308:
181-184 (Biology, C-016, Univ. California San
Diego, La Jolla, CA 92093 USA).
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BIOCHEMISTRY

David, S.K., and S.B. Lall. 1983, Histochemical site and pat-
tern of distribution of monoamine oxidase succinic
dehydrogenase and alpha glycero phosphate
dchydrogenase in the adrenal cortex and medulla of
the flying fox Pteropus giganteus giganteus
(Megachiroptera, Mammalia) Pak. J. Sci. Ind.
Res. 760 31R.320 (Zoology, Univ.  Udaipur,
Udaipur, India).

de Jong, W.W., and M. Goodman. 1982, Mammalian phylogeny
studied by sequence analysis of the eye lens protein
alpha crystallin. Z. Saugetierkd., 45: 257-276 (Lab
voor Biochemie, Geert Grooteplein Noord 21,
Universiteit van Nijmegen, 6525 EZ Nijmegen,
Netherlands).

Kelker, H.C., Y.K. Yip, P. Anderson and J. Vilcck. 1983,
Effects of g¢lveosidase treatment on  the
physicochemical propertics and biological activity of
human interferon Gamma. J. Biol. Chem., 258:
8010-8013 (Bat lung cells; Microbiology, New York
Univ. Sch. Med., New York, NY 10016 USA).

Moore, D.W., and T.L. Yates. 1983, Rate of protein inactivation
in selected mammals following death. . Wildlife
Management, 470 1166-1169 (Biology & Mus.
Southwestern Biol., Univ. New Mexico, Albuquer-
que, NM 87131 USA).

CONSERVATION

Carroll, J. B. 1983-84. The conscrvation and wild status of the
Rodrigues fruit bat Pteropus rodricensus. Myolis,
21-22: 148-154.

Richarz, K. 1983-84. Ergebnisse und Erfahrungen mit cinem
Fledermausschutzprogramm in Oberbayern.
Myotis, 21-22: 155-162 (English summary).

Roer, H. 1983-84. Zur Bestandssituation von Rhinolophus
Sferrumequinum (Schreber, 1774) und Rhinolophus
hipposideros (Bechstein,  1800) (Chiroptera) im
westichen  Mitteleuropa. Myotis, 21-22: 122.13]
(English summary).

DISTRIBUTION

Acllen, V. 1983-84, Migrations de chauvessouris en Suisse. Note
complementaire. Myotis, 21-22: 185-189 (English
summary).

Dalquest, W. W, 1983, Mammals of the Coffee ranch local
Hemphillian fauna of Texas, USA. Pearce-Sellards
Ser. Tex. Mem. Mus., 0 (38): 1-41 (Biology,
Midwestern State Univ., Wichita Falls, TX 76308
USA).

de Paz, O. 1984. On the distribution of the genus Plecotus
(Chiroptera: Vespertilionidae) in the Iberian penin-
sula and Balcaric isles. Mammalia, 48: S585-592
(Comundad Autonoma Madrid, Conscjera, Dept.
Ecology, Unidad Zool., Aplicada El Ensin, Madrid,
Spain).

Gaisler, J. 1983-84. Bats of northern Algeria and their winter
activity. Myotis, 21-22: 89-95.

Hall, L. 1984, And then there were bats. Pp. 837-852. IN,
Vertebrate Zoogcography and Evolution in
Australasia (M. Archer and G. Clayton, eds.). Hes-
perian Press, Carlisle, Western Australia, 1203 pp.

Harrison, D.L., and P.J.J. Bates. 1984. Occurence of Nyctalus
noctula  Schreber, 1774 (Chiroptera:  Vesper-
tilionidae) in the Cromerian interglacial of England.
Mammalia, 48: 603-605 (Harrison Zool. Mus.,
Bowerwood House, St. Botolphs Rd., Sevenoaks,
Kent, England).

Lchmann, R. 1983-84. Myotis mystacinus (Kuhl, 1819) and
Myotis brandti (Eversmann, 1845) in Finland.
Mvotis. 21-22: 69-101.
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MacFarlanc, M.A., B.1.. Walthers and G.C. Suckling. 1982
Mammals of the reef hills state forest in north-
castern Victoria, Australia. For. Comm. Victoria
Bull., 0 (29): 1524,

Mcadellim, R.A. 1983, Tonatia bidens and Mimon crenulatum
in Chiapas Mecxico. J. Mamm., 64: 150 (Zoology,
Inst. Biol.,, UN.A M. AP. Postal 70-153, 04510
Mexico, D.F. Mexico).

Mok, W.Y., D.E. Wilson, L A, Lacey and R.C.C. Luizao.
1982, Updated list of chiropterans of the Brazilian
Amazon region. Acta Amacsonica, 12: 817-824 (In
Portuguese; Instituto Nacional de Pesquisas da
Amazonia, Manaus, AM).

Nagel, AL, ct al., 1983-84. Distribution of hibernating bats in
Wuerttemberg (South Germany)., Myotis, 21-22:
116-121.

Nagorsen, D.W., and S.V. Nash. 1984, Distributional records
of bats from the James Bay region. Canadian Field
Nat., 98: S00-502 (British Columbia Prov. Mus.,
Div Vert. Zool., Victoria, BC Canada VRV [X4).

Schober, W, and M. Wilhelm. 1983-84. Zur Verbreitung und
Bestandentwicklung  der klcinen Hufeisennase
(Rhinolophus hipposideros) in der DDR. Myotis,
21-22: 132-137 (English summary).

Shaimardanov, R.T. 1982, Otonycteris hemprichi and Bar-
hastellu leucomelas (Chiroptera) in Kacakhstan
USSR. Zool. Zh., 61: 1765 (Inst. Zool.. Acad. Sci.
Kas. SSR. Alma-Ata, USSR).

Tyler, 1.0, and C. M. Scott, 1982, Status and distribution of
Lasiurus cinereus (Chiroptera: Vespertilionidace) in
Oklahoma, USA. Proc. Okla. Acad. Sci., 62: 91-92
(Biol. Sci., Cameron Univ., Lawton, Oklahoma
73505 UISA)

Lirbancsyvk, 7. 198384 Massenguarticre Ubenwinternder
Fledermause in alten Befestigungsanlagen des 2.
Weltkricges in Westpolen. Myotis, 21-22: 113-115,

ECHOLOCATION

Ahlen, 1., 1. Pettersson and AL Svardstrom. 198384, An in-
strument  for detecting bat and insect sounds
Myotis, 21-22: 82-8K,

Belwood, J. T, and J. H. Fullard. 1984, Echolocation and
foraging bchaviour in the Hawaiian hoary bai,
Lasiurus cinereus semotus. Can. J. Zool., 62:
21132120 (Reprint, ). H. Fallard, Univ. Toronto,
Frindate Coll., Dept Biol | Mississaga, Oniario,
Conada TS 100

Fullard, J.H., 1984, Acoustic relationships between tympanate
maoths and  the Hawanan boary nar o asiiins
cinereus semmotus). S, Comp. Physiol., A, 155:
795-802.

Konstantinov, A1 1983 81 Origin of echolocation in bats
Mot 21 2247 70

Masters, WM., A.1.M. Moffat and J.A. Simmons. 1985. Sonar
trackme of honzontaily movimg tgets by the g
brown bat, Lptesicus  fuscus.  Scienee, 228:
1331-1333 (Inst. of Neuroscience, Univ. of Oregon,
Fugene, OR 97403 USA).

Ostwald, 1. 1984, Tonotopical organization and pure tone
response  characteristics  of single units in the
auditory cortex of the greater horseshoe bat. I
Comp. Physiol., A 155 821 (Univ. Tubingen, Inst.
Biol., 3, Lehrstuhl Zoophysiol., D-7400 Tubingen 1,
FRG).

Paige, K.N.. L.A. Mink and V.R. McDaniel. 1985, A broad-
band ultrasonic ficld detector for monitoring bat
crics. J. Wildlife Management, 49: 11-13 (Northern
Arizona Univ., Dept. Biol.. Flagstaff. AZ 86011
USA)
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Rubsamen, R. 1983-84. Control of echolocation calls in the
CT-FM bat, Rhunolophus rouxi: neurophysiological
investigations of the brain stem motor nucleus inner-
vating the laryny, the nucleus ambiguus. Myotis,
21227177,

Suga, N., and K. Tsuzuki. 1985 Inhibition and level-tolerant
frequency tuning in the auditory cortex eof the
mustached  bat.  J. Ncurophysiol., 30 [109-
(Washington Univ.. Dept Biol | St. Louis, MO
63130 LISy

Taniguchi, I. 1983 A possible role of pinna movement in the
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Univ., Bunkyo-Ku, Tokvo 113, Tapan).

Wong, D. 1984, Spatial tuning of auditory ncurons in the
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lucifugus. Hearing Res., 16: 261-270 (Indiana Univ.
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46223 USA).

ECOLOGY
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Mimosoideae) in Africa and Madagascar. Bot. ]
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the neotropical species of Parkia. 1. Ecol., 72: 1-24
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Oxford University, South Parks Rd., Oxford).

Kubik, T, H. Lenice and W. Sitkowski., 19840 Analvsis of
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M. Curie-Sklodowska, Univ. Akademicka 19, 20-33
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Luang, W., and X. Huang. 1982. The seasonal activity of
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Fudan Univ., China).

Palmeirim, J. 1985, The influence of man-made trails on
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Boston, MA 02215 USA)
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The Seventh International Bat Research Conference at Aberdeen, Scotland

G. Roy Horst
Department ol Biology, State University College of Arts and Science
Potsdam, N.Y. 13676

The Seventh International Bat Research Con-
ference and conjoined Third European Bat
Research Symposium met on August 19 through
24, 1985 at the University of Aberdeen in Aber-
deen, Scotland. The abhstracts of the presented
papers and posters are included in this issue and
convey the extraordinary breadth of interest in
the Chiroptera around the world. Even casual ex-
amination of these abstracts reveals the general-
iv high level of excellence reached by investiga-
tors of bat biology in many countries. What these
abstracts cannot possibly portrayv is the scientific
fellowship and personal comradship enjoyed by
the attendees.

It was wonderful and reassuring that in these
times of tension and competition hetween nations
biologists from many countries did for one happy
weck become neighbors. Needless to say all of us
now have many new friends in far awav places.

We were welcomed on Monday the 19th by Paul
and Adrian and their many able and friendly
assistants, shown to the bar and toasted by true
Scots, in proper Scottish fashion, with proper
scotch whiskey.

The formal programme opened with a welcom-
ing address by Dr. G. M. Dunnet, the Dean of the
Faculty of Science at University of Aberdeen.
Not only did he wish us a successful and reward-
ing conference. he also delivered to us excellent
facilities and a splendid and enthusiastic team
whose efforts guaranteed success.

The presentations by the graduate students
were especially good and assure us that the
future of research in bat hiology is in strong and
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capable hands. Each of these papers was very
carefully prepared and delivered with such style
(often in the speaker’s second or third language!)
as to make many of us elder figures both envious
in their ability and proud of their achievements.
Mark Brigham of Carleton University in Canada
truly deserved the Bat Research News Award for
the best paper delivered by a graduate student,
but to be truly fair, we would have needed
several more awards.

The poster displays were literally overwhelm-
ing in their diversity. All were informative, most
were also entertaining, many were artistically
pleasing as well. Our congratulations to John
Zook of Ohio University, U.S. for his exhibit
which won the University of Aberdeen Depart-
ment of Zoology award for excellence in a visual
presentation.

The Business Meeting in Friday began with a
eulogy to the late William Wimsatt, a great
figure in Chiroptology who is sorely missed by all
of us. The meeting closed with a lively discussion
of the location of the Eighth International Bat
Conference, Australia ultimately chosen as our
host country.

The conference had no disappointing
moments, in fact a few incidents were so
memorable that they bear repeating, not only to
inform those who were not there of what great
things they missed, but also because it pleasures
those of us who participated to relive those
wonderful experiences.

How can we ever forget the tender loving care
that goes into the making of real whiskey after
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that evening tour of the distillery. Just to see
George Pollak practically fall into a vat of several
thousand gallons of fermenting brew was worth
the fare to Aberdeen. And none of us on the now
infamous tour will ever forget the salty, ir-
rascable, but ultimately warm and lovable driver
ol our coach.

Who can forget the sweet smile of the barmaid
in the dormitory lounge as she slammed down
the shutters of the bar at “closing time’’ with
finger-smashing finality. Much to her credit.
sach evening’s closing time was later than the
one before and the portions she served were as
generous as a true Scottish heart could allow.

1t was indeed a thrill for those of us from the
colonies (England included) and abroad to be
piped to dinner in true highland fashion, even
though we all dreaded being served haggis. And
how thoughtiul it was of Paul to tell us all how to
act, where to sit, when to rise, etc., beforehand
50 we would not feel awkward or strange during
the delightful pre-dinner cercmonies.

And how wonderful to see Paul, ever in con-
trol, drinking that magnificent and enormous
bowl of scotch and then sharing the refill with us
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all; truly he is a jollv good fellow. None of us vet
know how he managed to have the Canadian dele-
gation line up on the stage of venerahle Crombie-
Johnston Hall and demonstrate that “even though
the sun may have set on the old Empire, the moon
still rises on Britannia.”

We do have a few suggestions for our future
hosts in Australia. Have at least one dozen ice
cubes available in the country that week; force
the kitchen staff to share our food; have a lew
double hedrooms for those who bring spouses(?)
or those who like to entertain; provide a finer grit
of sand paper in the W.C. than was available in
Aberdeen; require all papers to be in English or
some other recognized language and not in Amer-
ican: and {inally, have the Canadians form a
straighter line next time and sing “‘Oh, Canada”
during their performance.

It will be difficult to exceed the quality and
spirit of the Aberdeen Conference, but surely the
eighth conference in Australia will be just as en-
joyable and rewarding as the seventh in Aber-
deen. Until then, we invite all of you to join us in
Octoher 1986 at our sixteenth annual bat sympo-
sium in North America.

i6th ANNUAL BAT SYMPOSIUM

The Sixteenth Annual North American
Symposium on Bat Research will meet on
Octoher 17 and 18, 1986 (Friday and Saturday) at

the University of

Massachusetts, Amherst,

Massachusetts. David Klingener of Univ. Mass.
will be in charge of local arrangements and Roy
Horst will be in charge of program.

The University of Massachusetts is located ap-
proximately 90 miles west of Boston. Dr. Klin-
gener will, in due time, provide detailed travel in-
structions, a description of housing and dining
facilities and other pertinent information. He has
arranged for our stay at the campus conference
center at very reasonable rates.

You will receive a formal call for papers, pre-
registration materials and other information

from Dr. Horst in early June.

If vou are interested in other information about
the Svmposium, please contact G. Roy Horst,
Department of Biology, State University College
of Arts and Science, Potsdam, N.Y. 13676.
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NEWS & VIEWS

LETTERS TO THE EDITOR

TIMBER USED AS FOOD BY BATS

Guawing into wood has bheen rarely recorded
for bats (Allen, 1940: 109:; Rosevear, 1965: 75;
Damel, 1979: N.Z.J. Zool., 6, 357). Yet. nowhere
bats are regarded as being explicite wood caters
therebv being a source lor serious economical
losses.

Malagnoux and Gautun’'s article “"An enemy of
Arauncaria plintations in the Ivory Coast™ con-
taing five good quality photos. The summary, in
part, reads: “Attacks by bats (fox-bats) on -
caria ciovinghamii and A. heterophylla were ob-
served during long dry seasons . . . inthe Ivory
Coast. These were svstematic attacks for the
purpose of sceking food, and were sufficiently
serious to (‘umprumisc the tuture of plantations
ol these s spec ies. Furthermore, the adaptations of
these animals to these introduced species leads
to the fear of o similar adaptation to pines
(notably Prows caribaca) which are destined f(or
lurge-scale development in view ol the setting up
ol pluntations for papern:iking purposes in the
southwest of the Ivory Coast.” Other e\'cerpt\‘
from this article in my translation read: “The
trees . . . are literallv devoured by bats. The
bark.leaves and even the wood are being gnawed.
The attack begins at the top and progresses
downwards: consequently, some trees, eight to
twelve meters tall are being gnawed down to one
meter above the ground. More often. girdling
and scratching of the stem takes place which re-
sults in the desiccation and death of the tree. The
hats wait until the tree reaches a height of ahout
four meters hecause it then exceeds the neigh-
boring vegetation and the houses in height. Sim-
lar attacks on trees have heen recorded in
Ghana.” The culprit iz Eidolon  helviom
(Pteropodidae).

Adam Krzanowski, Institute ot Zoology,
Slawkowska 17, 31-016 Krakow, Poland
Received August 8, 1985

LARGE-SCALE DIE-OFF OF BATS IN
NORTHERN ALBERTA, CANADA

On Fridav, August 2, 1985, over 1000 dead
hats were found (loating face-down on the sur-
face of Steele Lake, approximatelv 150 km north
ol Edmonton, Alberta. At least 24 dead ducks
were also found. All carcasses were localized in
an arca app m\mmtcl 300m x 150m on the wind-
ward shore of the lake. The water in this area
was covered with thick, white scum and had a

noticeable blue-green sheen. Unlortunately, only
six Mvotis spp., one Lasiurus cineris, and two
Anas platvrlivichos were collected. Post-mortum
examination indicated very acute death with no
visible lesions or indications of trauma or
disease. The “‘rapid death factor™ of Anabacna
sp. was indentified in high concentrations in
green slime taken from the bat carcasses. Results
suggest poisoning due to toxins of blue-green
algae as the probable cause of death. Presum-
ablv, the bats ingested lethal amounts of toxin

while drinking from the lake.
Submitted by M.J. Pvbus, Rabies Biologist, Al-
berta Fish and Wildlife Division, O.S. Longman
Building, Edmonton, Alberta T6H 4P2.
Received October 1, 1985

WORKSHOP ON SYSTEMATICS

Individuals interested in participating in a
workshop on “Higher Classification of Bats™ are
mvited to submit titles to the undersigned before
June 1, 1986. This workshop is being planned as
part of the [6th Aunual North American Symposi-
um on Bat Research at the University of Massa-
chusetts October 17-18, 1986. Papers concerning
the phvlogeny and/or classification ol bats above
the generic level but below the ordinal level are
welcome. [t 1s intended that this special session
he devoted to advancing understanding and dis-
cussion of the svtematics and evolution of the
chiroptera. We recognize that some of us hold
very strong points of view and have our favorite
positions vis-a-vis some aspects ol this topic, but
let us avold the polemics and acrimony that occa-
sionally has accompanied this topic earlier. We
do welcome broad participation and energetic
discussion. I eagerly await your response.

Karl F. Koopman, Department of Mammalogy,
American Museum of Natural History,
New York, New York 10024

ENDANGERED SPECIES WORKSHOP

The Oklahoma Cooperative Fish and Wildlife
Research Unit at Oklahoma State University is
interested in sponsoring @ workshop on methods
of studying sensitive species of bhats. It is an-
ticipated that emphasis will be placed on technol-
ogies in bat detection, telemetry (particularly for
small species), and survey methods for establish-
ing population status and trends. The goal of the
workshop will be to provide state and federal
resource managers with the knowledge of tech-
niques and options for planning recoveries of
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threatened and endangered bats, such as the
Ozark and Virginia big-cared bats (Plecotus lown-
sendii ingens and Pt virginianus). We plan to
assemble i panel with expertise in the areas
mentioned above, and the workshop is tenatively
planned for spring 1986, if sufficient interest ex-
ists. People interested in attending or participa-
ting as a workshop speaker should contact Dr.
David M. Leslie, Jr., Oklahoma Cooperative Fish
and Wildlife Research Unit, Department of Zool-
ogv, Oklahoma State bmvusny, Stillwater, OK
71078 (Phone 405-624-6342 or FTS 728-1440).
Received October 15, 1985

GRADUATE RESEARCH
ASSISTANTSHIP

ENDANGERED SPECIES RECOVERY

It ix anticipated that a rescarch assistantship
for a Ph.D. candidate will be available through
1he Oklahoma Cooperative Fish and Wildlife Re-
search Unit in the Department of Zoology, Okla-
homia State University. Research will focus on
the recovery objectives for the Ozark big-eared
hat, an endangered subspecies that occurs in iso-
lated locations in castern Oklahoma and western
Arkansas. Objectives will include examination of
habitat use with electronic bat detection devices,
possihle  application ol radio-telemetry, and
SUrvVevs.

[Experience with bat research is desirable:
strong interest in endangered species and famil-
farity with 1'0(‘()\'(‘r\' objectives 18 necessary.

SALARY: The successtul candidate will re-
CeIVe an ;nmu;t] stipend of $7,800, and out-of-
state tuition will be waived.

STARTING DATE: August 1, 1986

Interested persons should send a letter of in-
tent and resume to:

Dr. Tracy Carter, Department of Zoology,
Oklahoma S‘mtc University,  Stillwater, OK

71078 (405) 621-5555

o

Dr. David M. Leslie, Jr., Oklahoma
Cooperative Fish and Wildlife Research Unit,

101 Life Sciences West, Oklahoma State Univer-
<‘1‘ux, Stillwater, OK 74078 (405) 624-6342; FTS
7284410

Received October 31, 1985

1981 BAT CONFERENCE
PROCEEDINGS AVAILABLE

Limited copies of the proceedings of the Sixth
Imcrnution:tl Biat Research Conference held at

he University o! e, Nigeria in August 1981 are
Al\.nlld e 1 LS. $40.00 per copy including
postage. Please write to Professor Evo E. Okon.
Zoology Department, Haiversity of e, Ife-Ife,
Nigeria.

Yolume 26: 4
BOOK REVIEWS

NEW BOOK

Mendez, Eustorgio. Indentification de los
grupos (familias v subtamilias) de murciclagos
Panamenos. Escuela de Biologia, Universidad de
Panama: Laboratorio Commemorativo Gorgas.
Vicerrectoria de  Investigacion v Postgrado,
Universidad de Panama. 24 pp., no date. Soft
cover. In Spanish.

“he hooklet presents kevs and illustrations of
the major bat groups in Panama which harbors
hats belonging to 10 families, 42 genera, and
about 105 species. This hooklet was prepared for
biology students and veterinarians. In addition to
the kevs, to family and sublamily levels, and a
list of references, there are line drawings of 15
SpPecies.

Fenton, M.B. Just Bats. University of Toronto
Press, Toronto, Canada. 165 pp., 1983 (corrected
printing, 1984). $10.00. (paper)

Intended for general readers, Brock Fenton's
hook, Just Bats, is a lively, up-to-date summary
ot thc present state ol knowledge about the biol-
ogv of bats. While the exclusive usc of common
names in the rext and the lack of Literature cita-
tions undoubtedly make for casier reading by
non-biologists, unobtrusively including refer-
ences to kev papers would have greatlv in-
creased the value of the book {or manv. Common
and scientilic names are crossreferenced hy
familyv in an appendix. The book 1s well iHlustra-
ted with many black and white photographs, hine
drawings, and a few graphs. The tHustrations
have informative captions but are not numbered
or referred to in the text, a situation that makes
the presentation unnccessarily disconnected in
places.

The book has 17 (unnumbered) chapters, be-
ginning with an Introduction that covers anatom-
jical adaptations and taxonomic diversity. Hcre.
as throughout, Fenton provides examples of his
points with hats {rom manyv parts of the world.
The introductory chapter closes with a brief
review ol many of the methods now being em-
plaved to study hats, valuable background for
general readers. In the second chapter, Flight,
Fenton presents an interesting comparison be-
tween the [ight adaptations of bats and birds.
Although generallyv a very lucid expianation, this
chapter dives too deeply into aerodynamics for
most general readers without frst explaming the
basics of the wingbeat cvele. Begimning with the
mandatory historical review, the next chapter,

Feholocation, clearly explains how the variations
<>bscrved in the echolocation svstems of various
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species of hats are designed to solve problems
encountered by bats with desparate lifestvles.
The chapter includes some interesting notes
about species with audible echolocation calls and
the anti-bat tactics used by some moths. Follow-
ing this. & short chapter on Seeing and Smelling
dispells the notion that bats are blind and empha-
sizes the importance of olfaction in several
aspects of bats’ lives,

Fenton's recurrent themes of diversity among,
and [lexibility within, species is prominent in the
relatively long chapter on Diet. Here. the range
of food items bats consume 1s reviewed by exam-
ining each food tvpe, and adaptations to these
types arc illustrated with a cross-section of the
world's hat faunas. In the section on blood as
food, Fenton suggests that applving paste-like
poison to vampires will kill only “guilty” bats,
but this scems questionable in that common vam-
pires mav share their roosts with other {“‘inno-
cent’’) species. Tt 18 also unfortunate that in his
discussion ol [rugivorous hats, Fenton contri-
hutes (unintentionally, no doubt) to the *‘bad
press’ hats generally receive by describing the
destruction of cash crops without mentioning the
beneficial role fruit bats play in seed dispersal
and cleaning up of over-ripe cash crops. The next
chapter, entitled Epergy and Survival, synthe-
sizes much research on thermoregulation in sum-
mer and winter and includes information on aes-
tivation in tropical climates. Although distin-
guishing fcatures ol torpor and hibernation are
scattered  throughout this  chapter, general
readers are likelv to become confused about these
terms, especially because the first comparison of
them states that, “Torpor over a long period is
called hibernation™ (page 70).

Fenton livens things up in his introduction to
the chapter on Koosts with a description of crawl-
mg through a warhog tunnel in search of roosting
bats. Morphological and behavioral adaptations
to dav roosts, night roosts, and hibernation sites
are then described for several temperate and trop-
ical species. A very short chapter on Activity fol-
lows with discussion of the effects of rainfall and
moonlight on activity awav from the roost.
Migration and Navigation includes examples of
seasonal movements to hibernacula and summar-
izes the results of homing studies. The chapter
on Reproduction briefly covers reproductive cycle
rariations, postnatal development, and mating
behavior. Difficulties encountered obtaining reli-
able age structure data and factors influencing
population levels are the main topics of the next
chapter, entitled Popiulations. More detail about
population level factors is then presented in short
chapters on  Predation and Mortalily  and
Puarasites.

phone: 1-608-271-0067
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Fenton devotes a relatively long chapter to Be-
haviour, in which studies of mating svstems,
mother-young interactions, miscellaneous com-
munications, and swarming behavior are sum-
marized. Chapters on Public Health, Keeping Bats
Ontl, and Conservation round out the body of the
book. Fenton’s advice on bat-proofing buildings
is particularly good. A circuit diagram of & sim-
ple bat detector is included to encourage stu-
dents to conduct their own bat studies. The bibli-
ography lists 36 publications on bat biology,
seven on methods for studving hats, and eight
children’s hooks on bats. A general index is in-
cluded.

Overall, Just Bats is an information-packed in-
troduction to the world of bats well-suited for
general readers and biologists looking for up-to-
date summaries of the various realms of bat re-
search. Graduate students should find it particu-
larly stimulating as Fenton frequently points out
fertile areas for future research. These qualities,
combined with an ample sprinkling of anecdotes
trom Fenton’s wide-ranging field experiences,
maeake the book as enjovable as it Is informative.

Christopher D. Burnett
Iliinois Natural History Survey
Received September 4. 1985

REQUEST FOR INFORMATION

I have received a grant from World Wildlife
fund to spend a year in Costa Rica establishing a
program of bat conservation lectures and work-
shops throughout the country. I would appre-
ciate any suggestions and advice from anyone fa-
miliar with bat conservation in Latin America,
concerning what I might include in my presenta-
tions. Please contact me at the address given.

Thank you,

Patricia Morton

5204 O1d Indian Trail
Madison, WI 53711
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RECENT LITERATURE

Authors are requested to send reprints of their
papers to the editor for inclusion in this section.
Receipt of reprints will facilitate complete and
correct citation. Our Recent Literature section is
based upon several bibliographic sources and for
obvipus reasons cannot ever be up-to-date. Any
error or omission is inadvertent. Voluntary con-
tributions for this section, especially from
foreign researchers, are most welcome.

ANATOMY

Chakravarty, AK,, and A.K. Chakravorty. 1984. Histophy-
siology of the white pulp follicles and the germinal
centers i spleen and lvmph nodes of a bat, flving
fox (Preropus giganteus). Comp. Physiol. Ecol., 9:
197-200.

Friauf. ., and H. Herbert. 1985. Topographic organization of
facial motoneurons to individual pinna muscles in

rat (Rattis raitus) and bat (Rouscttus acgyptiacus). ]
Comp. Neur., 240: 161-170 (Univ. Tubingen, Deot.
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FRG)
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mal University, China).
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[schnopsyllidae). J. Med. Entomol., 22: 64-71 (En-
tomology, Ohjo State University, Columbus, OH
1210 TISA).

BEHAVIOR

Barclay. R.M.R. 1984. Observations on the migration ecology
and behavior of bats al Delta Marsh, Manitoba,
Canada. Can. Field Nat., 98: 331-336 (Biology,
Univ. Calyary, Calgary, Alberta T2N IN4 Canada).
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CONSERVATION
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05).

Sawada. I. 1984. Cestode fauna of cave bats in Nansel Shoto,
Japan. b5th annual meeting of the 70(;103\1(:(11 Socie-
tv of Japan, p. 10(’ 3 (Abstract: Biol. Lah., Nara
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DEATH ANNOUNCEMENT

We are all saddened by the untimely death of
Rudolph Lehmann of Helsinki, Finland on Oec-
tober 29, 1985. He succumbed to rabies con-
tracted via bat bites. The February 15, 1986
issue of The Lancet (p. 378) presents a medical
history of his case and a short history of bat
rabies in Europe. We anticipate publishing a
more formal obituarv in a later issue.

GRH
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Abstracts of Papers* and PostersT Presented at the Seventh International Bat
Research Conference at Aberdeen, Scotland
August 19-24, 1985

Abstracts appear alphabetically by tirst author. Addresses of authors may be found under the list of attendees following the

abstracts in this issuc.

Manoeuverability and Ecology in British Bats*

H.D.J.N. Aldridge

The relationships between flight performance, morphology
and ecology will be discussed. It will be shown that the
feeding strategy used by a bat can be predicted on the basis of
both flight performance and those morphological parameters
found to be important in determining manoeuverability (the
ability to turn tightly) and agility (the ability to turn fast).

Bat Flight Kinematics, the Scapulo-Humeral
Lock*

1. Scott Altenbach and john W. Hermanson

Electromvographic (EMG) data have led investigators to
modifyv the hvpothesis of Vaughan (1959) involving a division
of labor between the primary downstroke muscles of micro-
chiropteran bats and the engagement of the dorsal genoid
fossa border and the humeral greater tuberosity, the scapulo-
humeral lock. Formulation of the original hypothesis by an
intuitive approach from gross dissection data and testing with
EMG data have all involved indirect evidence. High-speed
cinematography of percutaneous steel pins surgically implan-
ted in the scapula and humerous allows direct observation of
the movements of hoth components involved in the locking
mechanism. The technique was applied during accelerating
flight in genera representing three families: Arfibeus (Phyllos-
tomidae. Eptesicus (Vespertilionidae), and Tadarida (Molos-
sidae). The data support the hypothesis that the dorsal scapu-
lo-humeral lock is established by contraction of the pectoralis.
The lock increases the in moment arm of the pectoralis and
allows subsequent contraction of the caudal division of ser-
ratus ventralis thoracis to provide additional adductive effort.
Simultaneous abduction of both scapula and humerus support
the hypothesis that a ventral scapulo-humeral lock facilitates
powering of the upstroke by inward rotators of the lateral
scapular border.

The Roles of the Hypothalamus and Pituitary in
Control of Reproduction in Bats*

Edvthe L. P. Anthonv

The hypothalamic-pituitary-gonadal axis controls reproduc-
tive functions in bats, as in all vertebrates. In many bat
species, changes in ovarian and testicular morphology have
been described throughout the annual reproductive cycle.
However, related changes in the hypothalamus and pituitary
have only heen investigated in a few species. It will be the
purpose of this paper to review the existing knowledge of hy-
pothalamic and pituitary involvement in reproductive cvcles
ol bats. Included in this review will be a summary of data I
have gathered on the annual cycle of Myotis lucifugus. T have
used immunocytochemistry to identify the pituitary cells re-

sponsible for LH secretion and the hypothalamic neurons that
secrete LHRH. LH-secreting cells in this species are distri-
buted throughout the pituitary pars distalis, but are especially
numerous adjacent to the infundibular stalk. Seasonal studies
suggest increased secretory activity of LH-cells in females at
the time of ovulation, and in males just prior to the annual
peak in plasma testosterone levels. LHRH-containing neuron-
al cell bodies are numerous in the medial basal hypothalamus,
but they also extend more rostrally in the ventral forebrain.
Fiber tracts project to the median eminence, pituitary stalk
and neural lobe, as well as to extra-hypothalamic sites such as
the habenula and amygdala. Preliminary seasonal studies in
females suggest decreased LHRH-immunoreactivity in cell
bodies and in extra-hypothalamic fiber systems at the time of
ovulation.

The Scandinavian Bat Fauna — Adaptive Wing
Morphology and Free Flight in the Field*

Hans J. Baagoe

Four functionally well understood wing morphological
characters and rough weight classes were selected. Based on
these, the 14 bat species of the southern Scandinavian bat
fauna can be separated and predictions can be made about the
flight characteristics of the species. “‘Search phase” flight of
13 of the species was studied in the field in order to provide
quantitative data for a species comparison. The bats were
found and identified in the field by the use of bhat detectors.
Estimated flight heights, nearness to larger objects and
manoeuvres in ‘“‘search phase” flight were observed directly
and classified in rough categories. Multiflash photography
aided by the use of a night vision device were used primarily
for flight speed analyses. There is a good over-all correlation
between the {ield results and the predictions hased on wing
morphology.

Foraging Strategies of Silver-Haired (Lasioivcteris
noctivagans) and Hoary (Lasiurus cinereus) Bats*

Robert M.R. Barclay

The foraging strategies of Lasiurus cinereus and Lasionye-
teris noctivagans were studied from 1981 to 1985 at Delta
Marsh, Manitoba using night vision scopes, ultrasonic detec-
tors, radiotelemetry, and fecal analysis. Both species are open
alr foragers. L. noctivagans is adapted for short range insect
detection and pursuit. They {ly slowly, are highly maneouver-
able and were frequently observed feeding in small clearings
in a forested ridge. They feed opportunistically on a wide
range of insects and prey heavily on chironomids when dense
swarms are available. The search/approach stage echoloca-
tion calls of this species are FM signals adapted for short
range insect detection in relatively uncluttered situations. L.
cinereus is adapted for long range insect detection and pur-
suit. It is fast and less maneouverable and was always ob-
served foraging in large open areas or above the canopy. At
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times individuals were highly aggressive on small feeding ter-

mitories while at others, individuals made long distance (up to
.lU ki) feeding trips. L. cinereus fed primarily on large insccts
(mnths. beetles and dragonflies) and did not consume the
highly abundant smaller insects. Although small insccts may
be ignored for energetic reasons, they may also be poorly de-
tected. The scarch/approach calls of L. cinercus are low
{17-20 kH2), almost constant frequency signals that are adap-
ted for detecting insccts at long range thus giving the bat time
to maneouver for the capture. Small insects, detected only at
close range, may thus be less available as prev.

Seasonal Cycles of Pallid Bats (Antrozous pallidus)y:
Proximate Factors*

Laura J. Beaslev

As in other temperate zone vespertilionid bats, pallid hats,
(Antrozous pallidies) manifest marked seasonal cycles in body
weight, thermoregulatory condition and reproductive physiol-
ogv. Several physiological parameters were examined in cap-
tive pallid bats maintained in constant laboratory conditions
longterm (4 mo.-3 vrs.). Body weight, food intake and scrotal
size were characterized by endogenous “circannual”™” cycles.
{n addition, there was an endogenous change trom homeother-
mv to heterothermy in the autumn, The transition from
“summer  condition” (spermatogenic  activity, low  body
welght, homeothermy) to “autumnal condition’ (regressed
testes and epididymal spermatozoa, increased body weight,
heterothermy) was accelerated by exposure to short photo-
periods and/or treatment with melatonin (which is released
bv the pineal gland under short photoperinds). However,
decreasing daylength was not a necessary proximate cue
because animals kept in long photoperiods and warm ambient
temperatures came into “autumnal condition” one month
later. Pallid bats exhibit circannual cycles which mav be syn-
chronized with the geophysical cvele by photoperiod, temper-
ature or other factors.

Water Balance, Roost Selection, and the
Overwintering Suarvival of Macrofus
calitornicus (Phyllostomidae) in
Southeastern California*

Gary P. Bell

Mucrotus californicus 1s the only member of the neotropical
family Phvllostomidae to reside as a year-round resident in
the United States. Its northern distribution is made possible
by the availability of hot roost sites in the form of mine tunnels
in geothermallv-heated mountain ranges. | examined the water
balance of these bats using a combination of field-iaboratory
experiments and the use of triared water to measure body-
water turnover rates. Macrolns exhibits rates of flight and
roosting evaporative (pulmo-cutaneous) water loss approx-
mldtd\' 10% lower than for similarly-sized neotropical mem-
bers of the family. Fecal water loss is appr»mmateiv 70%
and their insect fooo comprises approximately 65%-75% frw

vater. Combining these data with laboratory generated data

of pulmo-cutancous water loss indicate that Macorotus are able
to remain in water halance while roosting in mine tunnels up
ta 29__ C. The actual temperature of the geothermally-heated
day roosts of this species are between 28.5___ and 295 C,
indicating that Macrofus uses the warmest roost sites
availahle to conserve energy reserves during the winter, while
remaining in water balance in its dry desert environment.
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The Effects of Predation by Bats on the Evolution
of Calling Behaviour in Neotropical Katydids
tOrthoptera: Tettigoniidae)*

Jacqueline 1. Belwood

Foliage gleaning bats in Panama (Phyllostomidae:
Phyliostorninae), particularly Tonatie silvicola, Micronyeleris
Dirsute, and M. megalolis, can use the mating calls of noctur-
nal katydids (bush erickets; Orthoptera: Tettigoniidae) to
locate these insccts as prey. Mist nets “baited’ with calling
katydids attracted bats, while contro! nets did not. Also, katy-
dids make up a large portion of the diets of these bats. Strong
predation pressure by bats has resulted in reduced sound pro-
duction in most species of {orest-dwelling kat \(nd\, and in a
switch from acoustic te tactile signalling as the principal form
of mate attraction in these insects. Insccts that sing infre-
quently are harder for bats to locate than ure those that sing
more consistently. Contrary to expectation, female katvdids,
which do not sing, made up a large proportion of the diets of
the foliage gleaning bats. They are probably taken as prev as
they approach ‘caliing’ males.

Male Reproduction in the Cape Horseshoe Bat
(Rhinalopdies capensisy®

R.T.F. Bernard

The reproductive cycles of male bats that hibernate are
characterized by an unusual lack of svnchrony between
primary aud secondary reproductive processes (Gustafson,

1979). The aim of this project has been to examine the timing
of primary and secondary I'(‘})I'O(hl(‘ti\'t‘ processes in Khino-
lopls capensis, a hibernating species that occurs in South
Africa below 32° S0 Spermatogencsis occurs between Octo-
her and June and the seminiferous tubules are inactive [rom
July to September, a period coinciding with late winter hiber-
nation. Sperm ave released to the epididvimes in April and
Mav, und stored therc for three to [ive months until copula-
tion which occurs in August and September. Levdig cells
have heen examined at an ultrastructurad level, and mean
monthly lipid droplet diameter and the occurrence of mito-
chondria with tubular cristae used to indicate steroidiogenic
activity. Lipid droplet diameter shows two peaks, one in
March and the other in July, and tubular cristae are present in
March and April, and July and August. Blood has becn collec-
lcl tm testosterone assay. and the results will be presented.
of the qcecessory gland complex was determined us
:n_q histochemistry and electron microscopy. The ampullary
and prostate glands show peaks of activity between March
and November. The urethral gland comprises two cell types.
one of which is active throughout the vear and the other ac-
tive between January and April onlv. These results indicate
that there is an asvachrony in the timing of primary and
secondary repreductive processes iy K. cupensis and that this
falls into pattern la of Gustafson (1979).

References
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The Adaptive Significance of Reproductive Delay
Phenomena in South African Microchiropterat

R.T.F. Bernard

Examples of the three basic reproductive delay phenomena
(sperm storage. by males in Rhrnolophus capensis. and by
females in Myofis tricoior; delaved lIll')ldmd‘(lOll or preimplan-
tation dinpause i Miniopterus schreiborsi; and retarded em-
bryonic development in Hipposideros cajler) have been repor-
ted from South Africa. In all cases the period of reproductive
delav coincides with all or part of winter (May to August),
during which the species cnter pmlon;ztd or interrupted
periods of hibernation. Parturition oceurs hetween Novenber
and January when insect biomass is maximal. The question of
the adaptive significance of such reproductive delays is
highlighted by the svmpatric occurrence of “typically repro-
ducing’ species, such as Nveteris thebaica, with the above
mentioned species. ([t has been suggested that the adaptive
significunce ol such reproductive delavs mav be that they
allow the voung to be horn at favorable times; that thev result
in svnchronous parturition (particularly relating to sperm
storage). or that they allow reproduction in an area where the
summes 15 oo short. Although the reproductive season in
South Africa may be as long as u;,ht months, and the gesta-
tion periods (excluding permd\ of delav) of the species no
more than three months, it iz proposed thut in the vresent
case, the third suggestion above 1s valid. It will be argued
that, for the species that do not remain acuve throughout the
vear, the winter renresents a period of reproductive inactivity
so thit the entive reproductive process {(from the onset of
gametogenesis to o thne when the voung are independent)
must fit into the eight month reproductive season. [t will be
shown that the total Jength of the reproductive processes may
be longer than eight months, and therelore. that the reproduc-
tive delavs allow repraduction in an enviromment where nor-
mal reprocuction would be unsuccessful.

Ultrastructure of the Pineal of the Indian Mouse-
Tailed Bat, Rhinopoma microplyllum®*

Kunwar P. Bhatnagar

Rhinoponia inhabits the arid and scmi-arid regions of the
Old World living in absolute darkness. Rhiinopoma niicrophyi-
ln (males and terminally pregnant females) were captured
from Gwalior fort, India on June 29, 1984, guickly brought o
the laboratory, and were immediately perfused under
chloroform anesthesia with 3.5% glutara lde hyde-2% parafor-
maldehyde in 0.18M cacodylate buffer, pH 7.35, after a
cacodylate butfer wash. Pineal tisstie was stored in fixative at
5 °Cunti] processed fater in the TS, The ultrastructural obser-
vations ave based on the pineals of three {emales and one
male. No attempt was made to delincate sexual diflerences.
The rype-A pincal organ is oval in coronal plane and is
situated deeply, covered by the cerebral hemiﬁphrmm Septa
divide the parenchyma into [ollicles. A huge habenular com-
missure courses through the gland anteriorly. The pineal vas-
culature is not prominent. Two populations of pinealocvtes
predominate the gland — once light and the other dark, the
dark cells being smaller. The pmm]o(\rc appear syntheti-
callv active as judged by thelr large nuclei predominantly
containing euchromatin and prominent nucleoli. Additional
features ave the Golgi hodies, mitochondria, polyribosomes,
and microtubules all of which are numerous, and fewer
lvsosomes and elements of rough and smaoth endoplasmic
reticulunt. Concentric lamellar whorls, pigment bodies, cilia,
centrioles, multivesicular  bodies, and  some unusual
cytoplasmic structures such as crvstaliine bodies are occa-
stonally observed. Pinealocvie processes tvpically contain
numerous clear and fewer granular vesicles. Glial cells are
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rare and contain densely packed filaments and abundant
glvcogen particles. Intermediate junctions and desmosome-
like structures are frequently seen between the parenchymal
elements. Unmyelinated nerve bundles are common consti-
tuents of the pericapillary space. The most unusual feature of
the Rhinopoma pineal is the scattered {oci of an elaborate net-
work of dilated intercellular spaces filled with an electron-
dense material. The pincalocyte plasma membrane in such
regions appears highly tortuous. Vesicles, presumably ex-
ocvtotic. are secn both in the pinealocyte perikarva as well as
their processes in proximity to the dense extracellular
material. We believe that this may be a pineal secretory pro-
duct, perhaps proteinaceous in nature, releascd into the in-
tercellular compartment.

Contraceptive Agents: Endocrinological Approach
to Male Fertility Control in Indian Fruit Bat,
Rousettus leschenaultr*

D.A. Bhiwgade

The effects of several contraceptive agents of established
anti-fertility action in male rodents and humans have been
tested in male bats and an attempt has been made to investi-
gate their effect on the pituitary gonadotrophin secreting
cells participating in the control of spermatogenesis in the In-
dian [ruit bat, Rowuscitus leschenaulti. 1) Cyproterone
acetate: affected the gonadotrophic bas()phih of anterior
pituitary, which decreased in abundance and in granulation.
This compound also arrested spermatogenesis. 2) Depo-
provera (Medroxyprogesterone acetate): resulted in regres-
sion and degranulation of both FSH and LH gonadotrophs in
the anterior pituitary after 30 days of treatment. The testes
showed complete inhibition of spermatogenesis and marked
shrinkage of the seminiterous tubules. 3) Testosteronce es-
ter: hoth FSH and LH cells were cqually abundant after 4
weeks treatment with large doses and in neither type of cells
were any degenerative changes or reductions in cell numbers
observed. Spermatogenesis was unatfected. 4) Cyproter-
one: resulted in hypertrophy and slight degranulation of LH
cells accompanied by hypertrophy of the Golgi apparatus
after four weeks of treatment. High doses of cvproterone had
no effect on spermatogenesis. 5) Oestradiol benzoate: did
not affect spermatogenesis. In the pitaitary, both FSH and
I.H gonadotrophs hvpertrophied. 6) Clomiphene citrate:
caused complete degranulation of both FSH and ILH gonado-
trophs after 30 days of treatment, inhibited all stages of
spermatogencesis and caused a marked shrinkage of the
seminiferous tubules. 7) Gossypol: after four weeks treat-
ment the FSH and LH gonadotrophs showed progressive hy-
perpiasia, massive hypertrophy and high secretory activity.
Vacuolation in spermatogonial cells, together with absence of
spermatids and primary spermatocvtes was also apparent.

Electrophoretic and Morphological Differntiation
Between Avotis daubentoni (Kuhl, 1819) and Myotis
nathalinac tupinier, 19777

Wieslaw Bogdanowicz and Anna Wojcik

Electrophoretic and the most of morphological studies were
made of 50 bats obtained {rom one winter colony, 41 of which
were identified as M. daubenfoni and nine as M. nathalinac,
on the strength of formation of the protocone on P4, Of the 18
loci examined 12 were monomorphic for the same allele in
both of the groups studied. Five loci were distinguished by
wealk polymorphism. A considerable degree of variation was
shown only by esterase of the kidnevs (Es-2) coded by one
locus with three alleles. Proportlons of genotypes were in
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conformity with the Hardv-Wenberg equiibrium (p 0.05)
both in the whole sample and for M. dawbentoni and M.
nathalinge 1aken separately. On the basis of electrophoro-
grams of the proteins (f,\ammed difierentiation of the two
specie’ was not possible. The multivariate analvsis of 51
body and skeleton measurements was used to estimate the
phﬁﬂ(‘d( relations, In DF-analvsis the maximum of jacknifed
classitication (90%) was not obtained for a priort chosen
groups untl the 18th of the 48 characters simultaneousiyv
taken into consideration. Only 787% was obtained with the
three best characters (foot tength, width of caput humeri and
proximal epiph: femur width). In the A-space analyzed,
despite rotation, we were not able to determine the axes
capable of reflecting any possible differences hetween the
apecies. The above shows the great homogeneity of the two
groups and suggests that the wathalinege form comes within
the range of genectic and phenetic variation of M. d. daubcnoti,
and consequently it cannot be treated as a valid species, or
even as a separate subspecies.

Bat-Mapping: A Comparison Between Two
Regions of Nordbadent

Momka Braun

Within the scope of studies for the Bat-Protector-Project of

Nordhaden, bat occurrence has been mapped 1980-1982 and
protection measurements have been realized. One result
among other things ol this project was: in the region named
“Kraichgau'™ comparatively more bats could be ubserved,
whereas in another region “Bauland’ nearly no bats were ob-
served. To compare the hat fauna of the two regions, | started
a special project in 1983, Churches, school buildings, frame-
work houses, towers have been controlled at first. Walking
from house to house, the inhabitants of the villages have been
asked whethoer they have seen bats flying or hnngmﬂ \a hool
clas ted by asking people. Evervone received a regis-
tration card {or bat obscervation. Public relations mcthuds
were used. The results were: “Bauland,” before the project
n 1982 two Plecots spee.. some observations of hats, two re-
ports trom the population. In the project in 1983: two Plecotus
spec, 17 Myotis myotis, two Pipistrellus pip. (dead), 52 reports
irom the population. ' Kraichgau,” before the project in 1982
four Wwfzx nvolis {mummified) 0, 12 Plecolus spee.. 60
P/)Mn {lns pip.. 5 reports from the )opuhtmn In the project
in 1983 one Vespertilio murinus, 10 Plecotus spee., one
Plecotus quritus, one Plecotus austriacus, two Pipistrellus nath..
211 Pipistrellus pipistrellus, one Nvctalus noctula, some other
observations of bats, 114 reports {rom the population. 1 re-
ceived more resulls (inore bat roosts, more species, more indi-
viduals) in these well defined bat projects using a house to
house survey technique. Especially the roosts of Pipisivellns
prpistrellus could only be found by asking in every house. The
different hat fauna of the two regions could perhaps be ex-
plained by a different agricultural using of the land. Stight dif-
ferences in the average vearly temperatures and rainfall of
the two regions or a different offer of insects may be a reason.
Exact climatical investigations  should provide further
clarifications.

The Function of Communal Roosting by
Eptesicus fuseus™

R. Mark Brigham

I used radio-tracking to test five hypotheses which explain
the tunctional significance of £ fiseus aggregating in mater-
nity colonies. These include, a imit to the number of sites,
avoidance of ambush predators, information-transler for food
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finding, minimizing travel costs to [eeding areas, and enhan-
cing thermoregulation for efficient voung production. From
May to September of 1982 and 1984, 37 adult {emales. seven
adult males, nine subadult females =ud five subadult males
carried 1.0g transmitters jor a total of 539 bat nights (x = 6.3
mights/bat), Tudividuals returned to the s azmwa roost 94.3%
of the time (N =278 days)., Bats were evicted i by closure to
nearby roost sites (x=103.8m, SE=9.9L N=75 moves).
There was a tendeney for fewer voung to be produced in col-
onies evicted prior to parturition compared to control si
(.86 voung/adult N=6, versus .36 voung/adult N=2).
Thirtv-six percent of the bats left {our seconds or less after
the previous departure (N = 1110 departures on 30 nights), On
10 nights, only 8.9% of the members left within four seconds
and left in the came divection as the previous individual. ]
found no evidence ('or individual feeding areas. Bats foraged
unpredictably up to L.1km from the dav of ronst. There was
no significant A.I.’Pn-nw in the time spent. direc tmn taken, or
areas used by individuals from control versus evicted col-
onies. My results suggest that E. rscus voost commung allv for
thermoregulatory reasons fo enhance voung production. The
short roost switch distances suggest that minimizing com-
muting costs mayv be imortant, but the unpredicaiable foray-
Ing patterns do not support this sugvestion,

Copulation Without Intromission in the Pallid Bat
Antrazous paliidus™

Patricia E. Brown

During the winter of 1878, twelve copulations were observ-
ed among captive pallid bats. In each case, the female was
torpid and the maie mounted her from behind. Thev would re-
main in this position several hours or unul disturbed l))
obscrvers. The penis of the pallid bat is a mushroom-shaped
affadr which when engorged with blood enlarges to l ’mm m
length :md forms a cup at the apex. This “coltal cup™ 1s plac-
ed over the vagina and the male ejaculates inta it I-I»l oW HIE
extromission” (since the penis does net oenetrate the
vaging) a pool of semen is present in the “cup.” and a sperm
plug forms al the entrance to the vagina. On subsequent davs,
the same female was observed a N ocopule, but since a
sperm phug was already present it iz enlikely th at new semen
entered the vagina. In June several of the females ohbserved
mating delivered healthy babies. Other species of Vesper-
tifionid bats appear to share a common penial morphology.
Both Nvetoplilus from  Australia and New Guinea and
Otonveterss from Arvica and Asic cre simdlai to Antrozois not
only In appearance, but in other behavioral aspects such as
foraging. It is possible that they also use the penis as an “ex-
tromittant” organ. What i the adaptive behavior in light of
the use of the nat bacculuni as a tasonomic too)?

e

Low Frequency Hearing in the Pallid Bat
Antrozons pallidus®

Patricia E. Brown, Alan D. Grinnell, and Peter M. Narins

Echolocating  bats  exhibit  exceptional  high-Trequency
auditory capabilities in response to the ultrasonic frequencies
contained in their ortentation sounds. Some bats also appear
Lo use low frequencies to locate calling frogs and insect prev.
Several spee ies communicate with audible {fo humans)
saun nq behavioral technigues, Poussin and Simmons
(JASA 10, 1982) have documenied o Hw frequency sen-
sinvity at b oklz in l*//u/uu Fascis, Pallid bats Ant
pallidis, vae high frequency signals for echolocation. but also
appear to utiiize lower frec \ -procduced sounds while
foraging on or near the ground arthropods and moths (Bell,
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Behav, Ecol, Sociohiol. 10: 217225, 1982, and Brown, un-
publ. data). We now present neurophysiological evidence that
bats of this species detect sounds as low as 1 kHz, and are ex-
tremely  sensitive at 9-11 kHz. Adult pallid bats were
anesthetized with Nembutal and the inferior colliculus expos-
ed. Tungsten electrodes were used to make multi-unit recor-
dings (vom known depths below the zurface in responsc to
tone bursts for which the frequency was incremented in 100
Kz steps and presented via free-field calibrated loudspeakers
(an ADS-300 with output equalized +5dB {rom 200 kHz and
a Polaroid ultrasonic transducer {rom 15kHz to 90kHz). For
cach frequency, the threshold for multi-unit responses was
determined. The frequency of peak sensitivity increased
svstematically with electrode depth. At or near the surface,
maximum sensitivity was seen at frequencies as high as 40-50
kHz. A behavioral andiogram of 4dnrfrozous 1s now being
determined using techniques similar to those cemploved by
Simmons and Poussin for Sptesicns. Our evidence of low fre-
quency sensitivity in the pallid bat is consistent with the
hehavioral observations of the passzive use of prev-produced
sounds in foraging and the active use of low frequency com-
munication signals (Brown, Zeit. Tierpsvchol. 41:34-54,
19760

Sexual Maturity and Reproductive Endocrinology
in Mvotis lucifugus lucijugust

(5. Dale Buchanan

Many nulliparous M. lieetfngus in « hibernaculum at Craig-
mont, Ontario appe:ar sexually immature, although most have
been inseminated. These bats, believed to be voung-of-the-
vear, have small uteni and lack mature ovarian follicles. Other
nulliparous bats, thought to be yearlings, have swollen, but
esaentially svmmetrical, uteri and a mature [ollicle of hiber-
nation in one ovary. The reproductive status of the female
bats in this colony was examined as described below. Plasma
progesterone levels, measured by radioimmunoassay, show-
ed episodic {luctuations with a periodicity of about 60 days
during hibernation; however, no differences were seen be-
fween parous and nulliparous bats of either tyvpe. Ovarian
histochemistry revealed that steroid svnthesis was confined
to the interstitial tissue, even in bats with mature follicles.
Uterine estrogen receptor levels rose during the last hall of
hibernation. but did not differ among bats of different uterine
tvpes. In contrast, progesterone receptor levels increased
dramatically near the end of hibernation in nulliparous bats
with swollen uteri and parous bats, but not in bats with small
uteri. Since all the female bats in Craigmont appear to be en-
docrinologically equivalent, it is suggested that young female
M. lncifugns do reach puberty, become estrous and mate at
the end of their first summer, as previous studies have in-
dicated. However due to the relatively short active season at
this latitude (45°30°N) there is insullicient time to complete
folliculogencsis before entering hibernation. Thus, young
females are anovular as vearlings and only become pregnant
their second vear. This study was supported by a Medical
Research Council of Canada grant.

Additional Notes on the Systematics of
Afro-Asian Nycteris*

Victor Van Cakenberghe and Frits De Vree

In the genus Nicteris Geoffrey and Cuvier, 1795 five
species groups can be distinguished, based on a number of
morphological characters. On a previous occasion (Bonn,
1983) the svstematics of two African groups (the N. arge and
the N macrotis groups) was already discussed. In a third en-
tirely Alvican group. the N. Juspida group, three disvnct
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species are distinguished: an extremely large N wrandis
Peters, 1865, which occurs in the rain {orests and the coastal
forests of East Africa, and two smaller ones, including N.
Jiispida (Schreber, 1774), with a very wide distribution
throughout the continent and N. aunrita (Andersen, 1912),
limited to East and Northeast Africa. It is difficult to
distinguish the two smaller species by univariable technigues,
but multivariate statistical analvses always separate them
with skull dimensions. A last African group, which also oc-
curs in the Arabian Peninsula, is the N. thebaica group. N.
thebaica Geoffrey, 1813 has the widest distribution of all
Nveteris species. In West Africa, our analyses clearly substan-
tiate the presence of a second species: N gambienses
(Andersen, 1912). Literature data indicate that N. cinsoni
Dalquest, 1965 can be regarded as a distinct species in East
Africa. Although the Southeast Asian representatives have
very variable morphological characters (i.q. the shape of the
upper incisors), thev are considered to be members of one
group: the N. javawnica group. Based on size differences and
distributional data, two species are retained: N. jaranica
Geoffroy, 1813, which is restricted to the isle of Java and a
somewhat larger N. fragata (Andersen, 1912), occuring on the
isle of Borneo and the Malaysian Peninsula.

A Study Model: The Bat Colony of Cefalu
Cathedral in Sicily, Italy*

Valeria Calandra

This report points out some ol the possibilities for research
that are offered by bats colonies in monuments, cathedrals,
and other large man-made structures, such as Cefalu
Cathedral in Palermo, the site of our study. A general intro-
duction will present information on the two species of bats
(Rlinolophus ferrumcquinum and Myotis emarginatus), the
number in the colony, habitat tvpe, and the kind of investiga-
tions carried out concerning this colony. The data and results
of four vears of observation of the colony and its roost will be
reported. These data document increases and decreases in
the population, bchaviour of voung and adults, interactions
between the two species, and between individuals of the same
species. [n addition to these observations future research pro-
posals concerning this colony will be discussed, and its signi-
ficance 1 assessing wavs of dealing with such colonies. The
limitations of the present study as well as the inadequate
cquipment available will hopefully be overcome in our future
studies on this colony. Data and observations are also included
on the possible adverse effects of bat droppings and excretia
on stone, wood, and marble components of these historic
structures, in an attempt to avoid the elimination of such col-
onies by those in charge of maintaining these buildings. The
conclusions point out the importance of research on bats and
their roosting and nursery colonies, which in a large part of
[taly are still poorly understood. In Italy there are many bat
colonies in such historic structures, and these colonies are
believed to be detrimental to the buildings in which they oc-
cur, and increasing efforts are being made to destroy or
remove these bats. It is hoped that studies such as this will
help guarantee that only these colonies that are truly destruc-
tive of their roosting sites will be disturbed, and colonies in
such public monuments and cathedrals that are not destruc-
tive or a health hazard will remain unmolested.

Ed. note: 1 have taken the liberty of rewriting part of the
author’s abstract to render it in somewhat better English,
without changing the actual content of the abstract. I hope
that I have faithfully transmitted her concepts and intentions.
GRH
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Tonotopic Organization in the Inferior Colliculus
of Epiesicus Fuscis and its Relation to
Afferent Projections™

JLH. Casseday and Elien Covey

We examined tonm,opic organization of the inferior col-
liculus (IC) in Eptesicus by two methods: 1) ascending projec-
tions from different tonotopic areas in the anteroventral
couchicar nucleus (AVONY; and 2) clectrophysiclogical record-
ing in the [C to determine the characteristic {requency (CF)
and location of single cells. To visualize the projections from
AVCN to IC, the CF of neurons at the injection site was deter-
mined by electrophyvsiological recording, and then wheat germ
agylutinin conjugated to horseradish peroxidase was depos-
ited at the recording site. An injection in a low frequency
region results in a sheet of transport which wraps around the
outside of the central nucleus and is seen in frontal sections as
micircular band located laterally and dorsally. An injec-
fion In a high frequency region results in a sheet of transport
which appears in frontal sections as a band located ventrome-
dially. These projections comcide preciselv with the tono-
mpu mdp of the IC. We conclude that the isofrequency con-
rours in the [C of Eplesicus are arranged as concentric
hemispheres with low frequencies on the outside, ie., dor
and Juteral in {rontal sections, and high frequencies on the -
side, 1.0, ventral and medial in {rontal sections. Work sup-
ported by NTH grant NS 21748 and NSF grant 8217357,

l

Connections of thie Nuclei of the Lateral
Lemniscus in Eplesicus Fusens: Tonotopic
Compression in the Columnar Area*

E. Covey and J.H. Casseday

Anterograde and retrograde transport of neuronal tracers
and electrophysiological recording were used to study the
connections between the anteroventral cochlear nucleus
{AVCN), the nuclei of the lateral lemniscus, and the inferior
colliculus (1C) in Epicsicus. Pathwayvs {from AVCN diverge to
at least tour different targets in the nuclel of the lateral lem-
niscus. These pathwavs converge again at the 1C. The cyto-
architecture of cach nucleus s distinet, and in one, the colum-
nar division of the ventral complex, cells are organized into an
orderty matrix of rows and columns, The connections of this
nucleus are parallel to the rows and are precisely related to
the tonotopic organization of AVCN and the 1C. Projections
from low frequency arcas of AVCN diverge acrnss a sheet
comprised of all the dorsal rows of cells, which extend in the
rostrocaudal dimension. Retrograde transport {rom a low fre-
quency area of the 1C labels a sheet of cells in the same loca-
tion. These cheets are in successively more ventral locations
as the best frequency at the injection site increases, The en-
tire range of frequencies audible to the bat is represented
along the dorsal-ventral dimension of the columnar area.
Because each column is only 20-30 cells it height. frequency
must be compressed in this dimension. The other nuclei of
the lateral lemniscus have a lese precise relation to the
tonotopic arrangement of the system. Work supported by
NTH grant NS 21748 and NSF grant BNS 8217357,

The Conservation Status of New Zealand Bats*

M. JL Daniel

New Zealand’s endemic bat fauna, consisting of only three
apecies, confinues to he threatened by an unusual combina-
tion of factors. These nclude lowland forest clearance for
{arms and exetic pine plantations, predation by introduced
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mammals such as feral cats, mustelids (particularly stoats)
and three species of rats and possible accidental poisoning
{rom baits laid for brushtail possums. The status of the long-
taled bat (Chalinolvbus tebercudali:) is secure; this fores

edge species Is widespread in a variety of habirats in both rhe
North and South Istands and occurs on Stewart Istand and
three off-shore islands. The status of the two species of short-
atled hats of endemic family Mystacinidae gives cause for
great concern. Mystacina vobusta, recently elevated to specific
status, has not been secn since 1965 when ship rats reached
Its last two previously rat-free istand refuges, and it1s feared
to be extinet. Sublossils of this species {ound ia both the
North and South lslands confirm that its range was gnce
much wider. The Polynesian rar, introduced by the Maori
about 1000 vears ago, is believed to be implicated in the ex-
tinction of M. robusta over most ot New Zealand within this
period. Mysiwcina luborculata, at present known from a few
lowland and inontane {orests in the North Island and on Litile
Barrier Island, apparently only survives in onc area ol the
South Island and on Codfish Island off Stewart Island. The
unique terrestrial foraging behaviour of ihe short-tailed bats
on the forest floor, puhm\‘ more marked in the larger M.
sobuste, makes these species particularly vulnerable to in-
troduced predators such as cats, stoats and rats. Myelacina is
also partially a fruit cater, and fruit-lured cvanide baits and
green-dved carrot baits containing godium monofluorgacetate
(compound 1080}, both widely used possum control i fores
are other potential dangers facing these remarkable hats,

=

Flutiering Target Detection in Hipposiderid Bats?t

Goerhard von der Emde

Two species of Hipposiderid bats, [ speoris and H. funka-
diva, which both emit short ¢i-fm echolocation calis, were
trained In a two-aleernative {orced-choice procedure to dis-
criminate an oscillating target from a motionless one. Two dif-
ferent targets were used: 1) the membrane of a low-{requency
i<md‘spf‘aker producing sinusocidal frequency- and amplitude-
medulations, and 2)a small rotating propeller. which produced

short acoustical “glints.”" H. lankadiva learned to discriminate

the moving loudspeaker-membrane from the motionless one.
Threstiolds for minimal modulation depths at different oscil-
lation frequencies were determined. .

H. speorts could not be
trained to react to the moving membrane, even at very high
necillation amplitudes. When using thr rotating propeller as a
po\‘ir'vo target, however, H. speoris learned very quickly to
discriminate it from a motinnless one. By decreasing the rota-
tion speed it was possible to measure the minimal detectable
glint-frequency for cach bat. During the discrimination tusk
hoth bat species increased their duty-cycle just prior to a dect-
sion by emitting long sequences of echolocation calls with
short interpuise-intervals, The duration of individual pulses
remained relatively constant.

Use of Space (Foraging Areas and Roosts) By
Insectivorous Bats*

M. Brock Fenton

Radio-tracking studies have permitted the collection of data
about how insectivorous bats use space. The initial data sets
deal with species which fly and continuously in search of flv-
ing prev, apparently detecting and rveacting to targets at
relatively short ( 5m) range Tiwo species of about 20g mass,
the African Scofophilus lewcogasior and the North American
Eptesicus juscus, vegularly forage over zmd elliptical area with
a long axis of up to & km. Roosts, which may be consistentls
occupied or unpredictably switched, are located on the edges
of the foraging areas. Data {rom other studies indicate that
bats with other foraging and echolocation strategics exhibit
lifferent patterns of use of space.
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Predation on Flocking 7udarida Plicala
in Sabah*

Charles M. Francis

Avian predators were obscrved feeding on bats at Goman-
tong Caves in Sabah, Malaysia. The {ceding behaviour of the
birds depended on the behaviour of the bats. On some nights
Tadarida plicata lett the caves in large spectacular tlocks
before dusk., while other nights they dispersed out of the
caves after dark. Up to 15-20 birds of seven species fed on
Tadarida when they formed large flocks and an estimated
100-200 bats were captured per night. Only Bat Hawks, Much-
acrhamphus aleinus continued to feed on bats on other nights,
and thev often captured species other than Tudarida. The
high rate of predation on tflocking 7Taduride suggests that
flocking confers advantages such as improved foraging effi:
ciency which offset the increased risk of predation.

Sensory Ecology of Moths and Bats: Zoogeography
and Neuroethology*

Jomes 11 Fullard

The predator/prey intevactions of moths and bats can be
conveatently simphiicd on the basiz of which sensory modali
tv 13 responsible for mediating their behaviours. Since onlv
sound forms this basis, it has allowed for the proposition of 4
series of hypotheses which deal with the senzory ecology of
these animals. Which acoustic situations signal an attacking
bat for « listening moth and how bats have altered their echo-
focation design to mininiize their reception will be discussed.
Moths face certain signal ambiguity problems in receiving
and correctly identifying the calls of bats. For every theoreti-
cal acoustic avenue tor reduced signal detection, there is a bat
which has developed an echolocation pulse apparently
designed to exploit that parameter. The atypically high ire-
quency signals of certain African hats and the {aint “whisper-
ing” calls of Panamanian bats provide a zoogeographic basis
for examining the possible mechanisms to reduce a hats’
acoustic conspicuousness to sympatric, auditive moths. The
resultant physiological and biophysical auditory adaptations
in moths studied in Cote d' Ivoire, Zimbabwe, Hawail and
Panama to circumvent these acoustic ambiguities will also he
discussed. The neural bases vesponsible for central process-
ing of hat calls by moths will he described and neuroethologi-
cal models for the moth defenses of flight alteration and sound
production in alerted moths will be proposed.

Horizontal and Vertical Target Localization in
the Mustache Bat*

Zoitan M, Fuzessery

An insectivorous bat must accurately determine the loca-
tion of its prev in three-dimensional space, based on spatial
information contained in the c¢choes of its emitted pulse. In
the mustache bat (Pleronotus p. parnellil), the frequencv-de-
pendent  directionality  of the external ears generates
monaural and binaural spectral cues which provide horizontal
and vertical spatial information. When measured ovor a range
of frequencies found in the emitted pulse, the directionality of
the ears shifts about 30 degrees in the vertical plane, thus
generating spectral cues with elevational information. Within
the central auditory svstem, the vertical spatial selectivity of
a neuron is determined by the (requency to which it is tuned,
reflecting the directionality of the car at this frequency. A
neuron’s horizontal spatial selectivity is determined by its
sensitivity to the intensity differences generated between the
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two ears. This sensitivity shifts the neuron’s spatial sclectivi-
ty along the horizontal axis, either towards or away from the
center of the bat’s frontal sound field. The horizontal and ver-
tical target location to which a neuron is most sensitive is
therefore determined by its frequency tuning and sensitivity
to interaural intensity disparities. A binaural comparison of
the power spectrum of the returning echo can potentially pro-
vide the hat with a bi-coordinate svstem for target localization.

The Life of Bats in a Town*

Jiri Gaisler and Zdenka Bauerova

In 1957-1985, data were collected on the bat community in
a central European town, covering an area of 230 km? and in-
habited by 370.000 humans. The information is derived from
1934 records of captured hats and approxmmately 500 obscer-
vations of flying ones. In all, 15 species were ascertained; /2
pipistrellus, E. sevotinus and P austriacus were most abun-
dant. The three species inhabit the town throughout the year
and have also been identified when flving: they are most
abundant in the inner area of the city. M. mvotis and R. hippo-
stderos have also occurred throughout the year. Their roosts
are situated in peripheral parts of the town. The remaining
species were found in small numbers, in different areas and
seasons, only N. noctula throughout the year. Most summer
roosts were found in older buildings, E. serofinus was also
found in new panel-built houses. Underground spaces in the
territory of the town are used as hibernacula by five species
of hats. In 1979-1985, the winter occurrence of P pipistrellits
was monitored in aboveground spaces of a church tower
neighboring a heated building. This hibernaculum is in-
hahited from early November till late March on average.
Direct observations and trappings were used to study bat ac-
tivity and shifts in the population, including a considerable
vertical range from ground to 12th {loor, and a considerable
temperature range.

Songflight in Male Pipistrelle Bat
(Pipistrclius pipistrellus)*

R. Gerell and K. Lundberg

Three neighboring territorial males of the pipistrelle bat
were studied in South Sweden from April to October 1984,
The mating svstem in the pipistrelle bat is a “‘resource de-
fence polygyny’ (Gerell and Lundberg 1985). The aim of this
study was to determine the relative importance of the poten-
tial resources, food and roost sites (in this case bat boxes), {or
the males in getting access to females. The results obtained
show that from June to mid-August, the males only visited
their territories occasionally during night timne and mostly
without foraging. From mid-August to the end of September,
i.e. the mating period, their territorial attendance increased.
This was due to territorial advertisement by a songflight dis-
play. The flight consisted of a f{ixed, circular or elliptical path
(100-200m), which always touched the roost site. The song is
emitted exclusively by territorial males during the songflight.
The call is similar to the common social call (18 kHz) but is
followed by an after-call consisting of a series of V-shaped fre-
quency variations between 32-37 kHz. The song is usually
repeated regularly (1.7 times/s). The extraordinary amount of
flying connected with the songflight resulted in a weight
decrease of the males. The results show that the roost site is
the most important resource for the male’s chances to get ac-
cess to females. A comparison between the three males
studied shows that the male who spent most time in song-
flight display was visited by the greatest number of females.
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Migratory Patterns of Some Indian Bats*
A. Gopalakrishna

The wmigratory  patterns  of  Tuphozons  melanopogo:
Rhiiopoma microplicllon and Hipposiderns lunkadive in some
tocalities in India are described. All these species live m large
colonies in the dungeons and underground towers of old fm*ts.
LTuphozons melonopogon migrates from Daulatabad, Chikald
and Narnala to Burhanpur and Asirgarh in December Aﬂd
retwrns to the original colonies early in June. Rhinopona
microphvilion migrates from Osmanabad (colony in cave
temples) to Burhanpur, Asirgarh and Gwalior during March
and returns to Osmanabad in August. Hipposideros lankadira
migrates from Mandu to Balharshah in April and early in
Mayv and returns to Mandu in January. The migratory activi-
tv coincides with the onset of the breeding season in all these
species.

Activity Patterns of Jaw Muscles During
Mastication in Pleropus Giganicus”

Greet De Gueldre and Frits De Vree

High-speed cinematography was synchronized with quanti-
fied electromvograms from the jaw closing and opening
muscles, while frecly feeding pteroplds were masticating ap-
ple. Although food is reduced by uearly orthal movements,
pteropids generally masticate on one side at a time and rever-
sals frequently occur. At the start of jaw closure, the mandi-
ble initially continues to move toward the working side by ac-
tivities of the balancing side AD (anterior) and PD (posterior
digastric) and working side LPT (lateral Plervgoid), and ZM
(zvgomaticomandibularis). Som therealter all adductors be-
come bilaterally active, except the ST (superficial temparalis)
aicd SM (superficial) and DM (deep masseter). Initially higher
fevels of activity in the balancing side ZM, MPT {medial pter-
vuoid), DT and the working side LPT move the mandible
roward the midline during slow closing. ST, SM and DM
become hila Hyv active at tooth-food-tooth contact. This
coincides with a short rise in activity of both AD and low acti-
vity levels in both GH (geniohyoids). All adductors and both
LPT simultaneousty reach peak activities near the middie of
sfow closing. Duaring slow of )emng low activity levels in SM.
DM, LPT and MPT account for the small protrusion seen in
this phase. In addition, activity in both AD and PD increases
bilaterally and both GH reach peak activity. All working side
muscles are more active, resuiting in a small deflection
toward the balancing side. Near the end of opening, the man-
dible 18 swoung towards the working side by higher levels of
activity in the balam'in;’: side AD, PD, MPT and LPT. Both
AD and PD reach peak activities just before maximum gape.

Binding of Sex Steroids te Plasma Proteins:
Relation to Androgen Resistance and
Asynchronus Reproductive Patterns in
Hibernating Bats*

AW, Gustatson and D.A. Damassa

The male reproductive cycles of the Old and New World
bats that hibernate are distinguished collectively by an asyn-
chronous, annual recrudescence of the testis and the acces-
sory reproductive organs. This asynchrony results in testicu-
lar accessory organ cveles which are out of phase with each
other. Althouglh it has been shown that total plasma testoster
one (T) concentrations increase concurrently with the onset
of testicular activity in spring, the accessory organs do not in-
crease in weight or show other signs of seasonal reactivation
until considerably Iater when the T levels attain maximal or
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near raaximal values, This delaved vesponsiveness on the
part of the T-dependent accessories suggests some form of
androgen Uresistance” —~ be it either a change in hormone
sensitiviry of thess targets or a change in hormone availabili-
ty to their cells and tissues. Huwever, since some limited ex-
perimental evidence suggests that the glandular tissues
YESDONSIVE tO exXoyenou dministered androgens, the more
likely cause jor this “"L\.\Idﬂ ‘e” would appear to be Jue to
variations in the avaitahility of these hmm'm( »s rather than to
changes in uarff(-t Sensit m(\. In the blood of mammals, T cir-
culates mostly hound to plasma profeins with the result that
only a very smail percentave of this steroid exists as unbound
or free hormone, Although nonsnecific binding of T by al-
bumin undoubtediy occurs universalls in the cirenlation of
mammais, the specific binding of T by a sex steroid-binding
protein (SBP} has also been ideutified in many species,
Together. these two plasmia proteins account for the majority
af the androgen-binding aclivity in the circulation. A current
modet comcerning the role of (he hinding of sex steroids to
dma proteins i relation fo andre wtion holds that the

low altinity binding of T bv albunun has relatively littde influ-
ence on androgen availability or activity, wherens the high al-
ity binding of T by SBP renders this hormone essentiaily
diable for physiclogical action. Consequenty, the frec
and the albamin-bound T surit the biologicallv
active signals. Thus, increases or decrenses in ph\‘mu levels
ot SBP v(ml(‘ markedly influence the artion of T by alte f‘g:‘
this hormone's extra- and intracefiuiar distribution and availa-
‘)1]11‘ Recently, a specific SBP has alsa been wdentified in the

sircwiation of several New World vesportilionid hats ¢

nat
}“‘)ern ite e blﬂmg me /u/rwz,, heeirunons, Myotis keenii
seplentitonalis, and Epfesicies suscrs tuscs, V I lecifugas,
plasma concentrations of this protein were found to undergo
marked seasonal increases durt ing the onset of spermatogen-
esis resulting in low levels of unhmmd and althumin-bound 7T,
even though total T concentrations were rising. Only when
the non-SBP-bound T [ractions increased did the access
organs show evidence of androgen stimulation. l‘hc‘xm
the hypothesis is presented that elevated levels of SBP may
be a major factor in the appareni androgen “vesistance
observed in hats that hibernate, and thus play an important
role i the delaved response of the accessory organs which
characterizes their asynchronous reproductive patterns. This
is supported by PHS Grant HD-16535.

Short-Term-Rhythm of Motor Activity and
Feeding in the Neotropical Freetailed Bat
Molussus inolussus pallas™

Ursel Hacussler

Single individuals as well as pairs and small social Lroups ¢ ol
M. molessus kept under artificial lighting conditions during
the circadian activity phase show weli pronounced ultradian
changes between activity bouts and short rest times. The
mean period length of this short-term-vhythm amounts to
about one hour (67.8 + 19.5 min.). This rhyvibim al=o persists
when the circadian activity rhyth n freeruns under constant
conditions. It is influenced by the light intensity and ambient
temperature as well as by social tactors, and vares depending
on age and body w exq‘n of the bats. Fach burst of activity
& s of certain behavioral patterns appearing in
ala al\ predictable scquence which lcp(:nds on the phase of
the circadian cvele. Since the short vest times exceed the
short activiey times(x = 43.8 v, 22,4 min), only 357, Le. only
ahout Tour hours of the whole dailv {vircadian) activity phase
are spent i vity. A distinet short-term-rhythm superim-
posed to the circadian activity rhvthm is thought to represent
a primitive character in mammals. It may enable the small in-
sectivorous M. molussis to exploit its discontinualty available
resources i the most economical way,
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Abundance of Pipistrellas pipistrellus and Pipistrellus
kuhlii Foraging at Street-Lamps™

Marianne Haffner and Hans-Peter Stutz

Foraging habits of P. pipistrellies and P. kuhlii were studied
along streets in southern Switzerland. While £, kulilii forages
mainlv at street-lamps, P. pipistrellus forages in the same pro-
portion at street-lamps and apart {rom them. Both species sig-
nificantly prefer lamps svith high UV-proportion and lumin-
osity which are known to be altractive to insccts. [nteractions
occur only in regions with equal abundance. There, P. kuhlii
dominates the preferred lamps, while P, pipisirellns shifts ran-
domly (o other Iamps but keeps the proportion of foraging
similar at lamps and apart (rom them. These two species with
similar roosting behaviour but distinet foraging behaviour are
therelore differently adapred to man-made structures.

Correlative Value and Biogeographic Significance
of Australian Tertiary BatsT

S. Hand and M. Archer

Since 1976, eleven new {ossil bat taxa have been recovered
from Tertiary-nged freshwater limestones on Riversleigh Sta-
tion. northwestern Queensiand, Australia. These internation-
allv-shared groups of hats have provided the first good oppor-
tunity for intercontinental correlation of Australian Tertiary
mammal-bearing deposits. Other species of Tertlary Austra-
lian hats and rodenis have provided no correlative informa-
tion because they are so poorly understood phvlogenetically.
Of the eleven Riversleigh lossil taxa, four are species of Hip-
pasideros (Brachipposideros); two species are placed in the
genus Macrodorna; and one is referred to in the genus Mor-
mopterus. Another two megadermatid species, including a
Laria-like animaal, appear to lie outside the Australian Meaero-
derma lineage. A rhinolophid and a species of Hipposideros are
also represented. Surprisingly close phylogenetic relation-
ships between Australian, European and north African Ter-
tiary species of the Hipposideridae and Megadermatidae sug-
gest that the Riversleigh sediments are of middle Miacene
age. The new Australian molossid is compared with other
molossids for the first time and its biogeographic significance
discussed. The Riversleigh bat fauna is diverse and suggests
that hats first entered Australia well before the middle
Miocene, Representatives of the Preropndidac, Emballonuri-
dae and Vespertilionidac are conspicuous hy their absence.

The Acoustic Behavior of Two British Bats and
Doppler Radar for Flight*

David J. Hartlev

The open-air acoustic emissions of noctules (Nyclalus noc-
fila) and pipistrelles (Pipistrelius pipistrellus) were examined
with regard to social calls, general echolocation behavior and
to the specific sonar properties of the sound pulses produced
during the detection and interception of prey (deduced by full
ambiguity analvsis). Previoush unreported social sounds
were found in the noctule, including a possible collision warn-
ing. When approaching a target, both bats altered the sonar
characteristics of the sounds produced in a highly systematic
wav, such that the skew of the ambiguity ridge was related
linearly to time and (probably) to bat-to-target distance. Dur-
ing the course of this study. an analogue system allowing real-
{ime frequency analvsis of signals was developed, the opera-
ting principles of which are used in the frequency-meter
demonstrated by QMC Instruments at this meeting. Previous
studies of the potential of low-power Doppler radars for the
analvais of bird and hat flight were extended, and as an exam-
vle an analvsis of a lanner falcon (Falco biarmicus), tracked by
such a radar, 1s presented.
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Simultancous Recording of Flight and
Echolocation Behavior in Bats{

Klaus Heblich

Flight, landing and echolocation behaviour in Rhinolophus
serrumequinum were studied in the laboratory. Flying bats
were photographed by two 16mm high-speed motion-picture
cameras running synchronously. The orientation sounds
were picked up with a microphone and recorded on a tape
recorder. Simultaneously a microprocessor-generated binary
synchronization code was recorded on film and tape, enabling
the correlation of the bats {light behaviour and the correspon-
ding echolocation sounds. Flight paths were reconstructed
three-dimensionally from corresponding pairs of [rames of
the two cameras, using a photogrametric procedure. The pre-
cented results demonstrate that this method enables a quanti-
tative analysis and a precise correlation of fiight parameters
(MNight paths, flight speed, distance to a target, wing beat) and
ccholocation parameters (pulse pattern, duty cvcle, frequency
and Doppler shifts) in free flying bats.

The Echolocation Calls of 12 Syntopic
Rhinolophid Species (Rhinolophus.
Hipposideros) T

Klaus-Gerhard Heller

Tropical rain forests display a high diversity of species, and
also a large number of Microchiroptera, most of them hunt in-
sects by means of ultrasonic sounds. The influence of such an
intense competition on the structure of the echolocation calls
is to be exemplified by 12 species of the family Rhinolophi-
dae: all of them can be found in the Kerau Game Reserve,
Malavsia. The constant {requencies of the calls of the in-
dividual species (during the recording the animals were kept
in the hand) are as follows: Rhinolophus macrotis 48 kHz, R.
Irifoliatus 52 kHz, R. affinis 76 kHz, R. siheno 86 kHz, R.
refulgens 98 kHz, R. luctus 42 kHz (Roberts 1972), Flipposider-
os diadewa 55 XHz, H. ridlevi 61 kHz, H. cervinus 126 kHz, H.
hicolor 141 kHz, H. sabanus 200 kHz, 11 armiger 66 kHz
(Gould 1980). In addition Lo the general inverse proportional
dependency of frequency to body size, the following can be
said: The Rhinolophus species (together with the Malaysian
R sedulus, which has not been found in Keraw: 64 kHz) cover
almost the whole frequency range from 40 to 100 kHz. In
comparison to ‘normal’ species, the forms with the biggest
and most modified noseleaves have conspicuosly low frequen-
cies. The Hipposideros species do not show such a homo-
ceneous picture. Only by taking into account other Malavsian
species, which have not been found in Kerau (f1. cineraccus
151kH7z, H. galeritus (%) 145 kHz, both Gould 1980}, this
wenus turns out to cover the range between 100 and 200 kHz.
There are. however, distinct overlappings, gaps and excep-
tons.

Echolocation in the Megachiropteran Bat,
Rousettus acgvpliacus T

Horst Herbert

The echolocating bat R. aegypliacus only produces echolo-
cation sounds in darkness. The bats’ echolocation sounds are
clicks produced with the tongue. The clicks always occur in
pairs. The interclick-interval within the pair is between 15ms
and 20 ms. The duration of a single click is about 0.6 ms to
1.0 ms. The frequency range extends from 12 to 70 kHz with
A maximum in intensity at about 20-40 kHz. Depending on
the flight situation R. aegyptiacus alters its click pair emission
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ratc. in free thght the emission rate s between 7 Hz and 9 He,
i b fhght it increases up to -6 Hzo Record-
e movie camera revealed a correlation
and 2 wlse emission. K. aogvplicens pro-
wing beat. In free tlight one

Tt tween wing heat
duces one or two click paies per
pair s produced 1 the middle of the downstroke. In approach

[Turht two pairs per wing beat oceur. The ficst pair i emitted
during J\,\".Ils!lnlw the second durmg apstrake

Systematics of the New Zealand Short-Tailed Bat
Mestaecing Gray, 18143 (Chiroptera: Mystacinidae)*

JLE Hill

Specim ot the short-tailed hat Myvstacing Gray, 1843
from several localities In Nc\.\ Zealand show that this endemic
gonus coisists of two species, The smaller of these, M. fuber-
cleio Grav, 1813, apparently occurs throughout New
Zealand, extending to at least some of the associated small
ands {0 thv south. Thie specimens avaiiable indicate some

vanation with altitude aned latitude and three
s are defined, two heing described as new. The
spectes, 17 lu.nh/// Prvver, 1962 found until 1965 only

farge
can (voosmall southern of fshore istands, has not heen report

-inee aud i now believed extinet. This species has not been

ared Hve or North, South or Stewart 1slands since Buropean
settlement 1 the carly part of the nineteenth century, The in-
il oy Nn; tion of M. /,//u realita and other early accounts of
this species hove heen examined in an atte mpt to establish
the original m;m‘ri;ﬂ seen by Gray, The carly literature also
sthws that the other endemic New Zealand mr Chalinolobus
;//vv‘rz'r‘.//'«’zfm. <hould be aseribed to Grav (1843 and not to
Forster (18344) as s customary.

Mating Systems in Myolic bivilid {Tomes, 1837)

van Horacek and Jiri Gaisler

Obzer ations ou mating svstem of M b, painieus (Algerin)
and Mb bl (Yirghizia) are deseribed and compared with
rhw» oy AL Db ovvgnathus and AL omivotis {Mid- and SE-
. Breeding colonies of the former two are regulariv
accompanicd by males which roost territorially, in particular
entrance corridors of breeding chambers, Since late
summet {to October in Algeria) females join the males to form
Parem groups (1-7 females per male). Males occupy their ter-
ritories prior 1o morning arrvival of a colony (30% 64 min
3 15 min.), during or immediately after which mo,\I
harems are formed. Females land in a male’s territory and
move slowly towards the male until being fixed and wrapped
By his wings, Then, intensive tacial strikes (performing scent
markingj occured. The same behaviour was performed when
a female tended to leave a harem group. Some males remain
solitary: 60 (morning) to 36% (late afternoon). The males
shivh were regularly successful in attracting femeades showed
ittle acoustic activity and few {lving displays, whife males
that engaged in more frequent acoustical and flving displavs
appeared to be two-vear-olds. These vounger males (upon
disseciion) had enlarged testes but their facial glands were, as
et pooriy developed. Males with prolonged attachment of
females (some of which remained with these males up to
three hours after the rest of the colony departed) had in fact
formed their harems within an hour of the colony’s arrjval,
suguesting that (rmales are more receptive to scent sensa-
lons than active displ The significance of these dif-
ferences In mating svstems among the forms studied is dis-
The incomplete sexual segregation during the
breeding period and the prolonged phase of harem organ-
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The Relationship Between Renal Structure and
Function in Chiroptera: A Re-Examination”

4. Rov Torat

Hons

It has become traditional ta nmhc predi boat renal
conservation of water hased an caleulations of the relative

thickness of the renal medulla, Whide such predictions agree
1 some cases with measured wrine esmolay maxima, in Dee-
miedes such ("(I(‘m'x'a s fall short by nes one-half, Several
ather e cqually (or mored significant and when all
are considere d iogether, an reliable prediction of renal
Hmits are obtained. The establishiment of hivh osmotic gra-
dients in the countercuyrent loop of Henle-collecting duct-
capillary rete is a function of sodiinn transport efficiency by
the cells lining these seyments. Flow rate through these
hular elements must not exceed the wa rate of the
established osmotic gradient. This flow rate s deterniined
primarily by tubuar radivs sinee flow rare varies as the fourth
power of radiug but onlv iinearly with tibe fenvih. Pressure
; i are small and vis Coremains nearly

factaors

sh-out

constant.
Two species with simular relative meduilacy dimensions may
have ditferent tubular radii, even a iweniv percent increase in
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tube radias would resalt in i two told increase in flow rate.
Water reabsorption (and conservation) is directly dependent
on levels of circulating vasopressin (anti-diuretic hormone).
which 3= in twrn dependent on svithesis rates of this
neuropeptide by the supra-optic and paraventricular nuclei of
the hypothalamus. Transport of vasopressin by the
hvpothalamo-hypoplivseal tract and release by the neuro-
hipophysis may be a limiting factor. Finallv, in temperate
zone bats that enter torpor, renal arterial blood pressure mav
fall to near or below the oncotic pressure of the plasma and
fitration would cease. with profound effects on concentra-
ton. Admittedly determinations of circulating vasopressin
levels, rates of vasopressin svnthesis, and glomerular filtra-
tion rale require sophisticated techniques and are generally
impossible in the field. However tubular dimensions in the
renal medulla, and size and complexity of the supraoptic and
paraventricular nuclei can he examined using carefully fixed
tssues, These basic anatomical technigues can be =alisfac-
torily inttated in the field., Some of these additional con-
siderations combined with waditional measurements of the
renal medulla would allow more accurate indications of the
waler economy of the species fn question. Ideally, of course,
one could simply measure urine concentration and {low rate;
unfortunately this too is often difficult if not impossible under
natural conditings,

Progress on Conservation of Bats in Britain®
AL M. Hutson

The Wildlife and Countrvside Act, 1981, protects all bats in
Britain. The Act gives bats greater protection than any other
wild animals in Britain. in that any acrion that might disturb
bats has to be discussed with the Nature Conservancy Coun-
cil. the government conservation body. This even applies o
buildings including privately owned houses and includes ef-
forts to remove bats, as well as structural alterations and
remedial timber treatment. It allows the opportunity to
discuss the special roosting requirements of bats, to dispel
misunderstandings about hat biology and to recommend ways
in which anv necessary action can be carried out with
minimum disturbance to bats. The publicity given by the law
made many people aware of bats and their problems and en-
couraged the appointment of the first non-governmental Bat
Conservation Officer in June 1984. [n that position I have
veceived nearly 2000 letters from members of the public in-
terested in further information (800 in the last two months).
To help the NCC make the law effective, interested people
have [ormed Jocal bat groups. There are now over 50 such
groups in Britain, willing to investigate bat problems, to make
efforts to educate the public and to carry out survey work on
their local bat fauna. The success of the system developed to
investigate bat  “problems” 1s demonstrated in Tony
Mitchell-Jones’ poster exhibit. Ot people wishing to have
their bats removed, 75% were persuaded to take no action. Of
people visited to discuss vemedial timber treatment, most
treated as advised at times ol low sensitivity and with
chemicals with low bat toxicity, and most others did not carry
out treatment. Newspapers and magazines, television and
adio. have continually given publicity to the plight of bats
and the work of bat groups. The statutory obligations of the
law and the growth In interest in hats have resulted in more
manpower and money, hoth public and private, being devoted
to research and conservation. The work of the bat groups is
coordinated through a central panel. Bat Groups of Britain.
This panel discuisses rescarch and conservation projects and
helps in the production and distribution of literature, an
educational slide-pack, identification guides, newsletters,
posters, stickers, exhibition material, guides to equipment
and techniques: therehy helping the hat greups and advanc-
ing pubiic awareness of conservation and research. 1986 will
be National Bat Year — organized as a major effort towards
public awareness, involvement and fund-raising for bats.
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Basic Data For Bat Conservation in
Northern Germany*

Ulrich Judes

Thirteen bat species have been found in Schleswig-Holstem
(N. Germany) until today, but in total verv few data are
available, even from the last 10-15 vears (Pieper and Wilden
1980). Like in many other arcas nearly nothing is known
about the actual status of these bats. including details of their
regional distribution, their population densities, habitats and
places for hunting, breeding and hibernation, contamination
with insecticides and other ecological questions. in one region
of Schleswig-Holstein (district Hzgt. Lauenburg) a special
program was started in 1981, which has three main com-
ponents (Judes 1985): 1) information for and communication
with the public to make evervbody familiar with bats as im-
portant and very interesting animals and to get more hints of
flyving bats and bal roosts; 2) scientific research projects on
distribution of hats and some ecological problems using dil-
ferent methods of field work, e.g. bat detccting by ultrasound
calls, mist netting, and Jaboratory work, on insecticide con-
tamination; and 3) conservation activities, e.g. protection of
known and potential bat roosts, hanging of bat boxes, con-
struction of artificial winter roosts, development and im-
provement ot potential {eeding habitats. Strong relations are
tried to be developed between these three components with a
positive feedback resulting in new data and new ideas, which
may stimulate a concept for successful bat conservation.

References:
Pieper, H., Wilden, W. (1980): Die Verbreitung der Fleder-
mause (Mamm.: Chiroptera) in Schleswig-Holstein und Ham-
burg 1945-1979. Faun.-Okol. Mitt., Suppl. 2, 1-31.
Judes, U, (1985); Fledermause und ihr Schutz. Kiel,

Post Implantation Development of the Indian
Rhinopomatid, Riinopoma havdicickel hardwickei
(Gray)*

K. B. Karim and Mohammad Fazil

Implantation of the blastocvst is superficial and circumfer-
ential. There is an enormous hypertrophy of the endoderm of
the bilaminar omphalopleure and the entry of the endodermal
laver into the crypts of the trophoblast laver. At the early
limb-bud stage of development the diffuse placenta is recog-
nized into: a chorio-allantoic placenta on the mesometrial
side, a chorio-vitelline placenta on the lateral sides and an ex-
tensive hilaminar omphalopleure on the abembryonic side
with hypertrophied endodermal cells. The diffuse placenta at
the late limb-bud stage can be recognized into a horse-shoe
shaped chorio-allantoic placenta and a small segment of the
disorganized placenta which forms ridges protruding into the
volk-sac cavity, the hypertrophied endodermal laver in-
vesting the ridges and forming villi in between the ridges.
Some hypertrophied endodermal cells are seen engulfed
within the ridges of the disorganised placenta. Mid-pregnan-
‘v 1s characterized by the presence of degenerating placental
pads, the extensive bilaminar omphalopleure being closely
juxtaposed to the pads. The chorio-allantoic placenta at ad-
vanced pregnancy is decp saucer-shaped. At term, the chorio-
allantoic placenta is mesometrial, discoidal, labyrinthine and
endotheliochorial, The volk sac occurs as a gland-like struc-
ture abutting the placenta. The volk-sac cavity persists as
streak-like spaces. A few endodermal acini become pinched
off from the endodermal layver and lie in the mesodermal
matrix. Both the endodermal and mesodermal cells are hyper-
trophied.
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Eohoes of Fluttering Tasects?
Rurli Roher

mounted In the acoustical heam of an
ouiv nudspeaker and the celarning echoes were record-
20 1) The echio of a non-flying insect
the carrier freauency with constant amplitade; the
g one is characterized by frequency and tlmpiiv
> modulations. The spectrum shows ﬂ"(,.!(h nin s i the
thin of the wing beat, which are accompanied with short
cintensities (= ghots). The peak echo intensity of
st woup to 30 dB higher tun the echo intensity of & noi-
") Thea nuu] worientation of a (iving insect in rela
© 18 encoded 1 the «*cnr) 3 insects
coudd Be classiticd with ‘Lht atd of the following echo parani-
ol HM clint frequency encodes the wing heat frequen
3, Fm’ width of the sidebands in the spectrum is at a given
ny beat frequency a clue for the mm, length. ¢ The echo
1n.m\»11i<-.\* of a fiving insect at an erientation of ‘JU Tand 07t
he sound wave he s ciue whether the wings are moved
AOre 1 A "'(’l'f‘('h} or horzontal plane (wing beat tvpe). d. The
contensity 2 a rough clue lor the insect size.
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covirommaental Effects on Thermoregulation and
Metabolic Rate in the Little Brown Bat
Mvolis Lisetfugusy*

Allen Kura

Wil M. fucinges use the added insulation of clustering aud
of wooden roosts i order o mainiain a high body tempern-
ture (TR, throuchout the dav, under average environmen!
cireumstances? Bats captured st before dawn were placed
as groups of cight or nine animals into a hotiowed-out wooden
Dean, resembling a mortice, that served as a metabolic cham-
her, The design of this chamber was such that the bats con-
stently clustered around a central thermocouple. Contivae
ols recordings of cluster temy o (TCY and oxvygen con
sumption (00) were obtained as the air temperature /'I*\
side an incubator was gradually changed throughout the dav.
fnle of TA \h(mg»‘\ represented average (o mp\

tures for an unoccupicd roost at that time of vear; 16 prey-
rant, 10 I \mmu and 7 post-lactating clusters wers monitor-
ed hetween and sunset. Cluster temperature averaged
about 327 Cindicaring that the bats were not falling into datiy
orpor. Mean OC over the 15-h thme span was 2432 ¢ 0.61
mil Qs hat/h for pregnant clusters and 19.93 ml Os/bat/h for
the lactating wroups. Mean TB at the end of the dav-iong exs-
mental runs was 36.94 7 C for hoth pregnant and lactating
After simulating a night ol inclement weather that
prev :"m d foraging activity, OC feil 61% and 16% {or preg-
nant and lactating clusters, respectivelv, Mean T'B at the end
of these runs was 2035 + 0487 C for pregnant hats and
3240 + 0.46°( for the lactating animals, Simtlar effects on
OC and TB were :mted lor bats captured after foraging h()uls
thar had Leen imterrupted by rain.
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Physiology of Thermoreception in Vampire Bais®

Ludwiz Kurten and Uwe Schriedt

The v;vrpiro bat Desiodis rotiundus has been shown to be
capable of detecting temperature differences. They respond
in behivioral experiments to infrared radiation as low ns
3x 109 W em?, The animals are able to detect the radiation of
homan skin at a distance of 13 em. In electrophysiological re-
covdings from the imfraorbital nerve numerous =pecific cold
apd carm receptors have been found. Seventyv-four of the
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The Progress of Resecarch and Conservation of
Bats inn Jersey and the Other Channel Islands’

Me DL d'AL

Patioley

M:‘( wos known about the bat
popnlations of th ed ot since 1979
sunplemented by histe that tive
cur un the slarets. Comnomeat is ri 8 }\"T"ixz" A}
gapisivelivs (Sclreber)y vhich is dis
Jersey, the Grev Lo (Pl
the second commuonest =pecios, Une ‘)x'cc“lmvﬁ
torty Tenialc ows. Oiher species recor
tine dEptesicis serofiie (Schrebory
barbastetlus (Schreber)), and the
(Rhaslapliss 1cmuieqatium (Schreher),
has M(d in two of the slands carlies thiv contury, and 4d so
inJ vantil a tew vears prior to 1650, Recent research has
detatiod the disovibution of bat roosts 1 Jerseyv but has not
soly viwre the sloud’™s bats ibernate in the s inter. ond
exchange of hors with France or other Channel
shonld be considered. Lownl protecrion ol ba the
in Western Euvope, ringing from very limiced protec-
tion i Jorsey o literaliv none in the other isiands, Betier
need to be introduced soon to prevent the distwrhancee of hats,
o destruction of roosts, that has occurred in the past.
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Folliculogenesis in Rhinopoma Kiioneerr Wroughion
{(Microchiroptera: Mammalia) and Histochemical
Profile of 5-313- Hyvdroxysteroid ehydrogenase
in the Ovary During Nulliparous and
Gravid State”
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The breedivg phase of Rhivopoma B
furation (Gciober-Morch) Prewnand
were collected in Decomber and May respectively.
s are fuacticnal and the
~ingle coneeptus develops to full term Active folheniogenesis
occurs during late October-carly December. Primary,

lacrannmg wmﬂ
Both ovar-
eras s bivorunate, However,
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Humting Habitats of a Northern Bat Community ¥
Rudoli Lehmann
T have studied @ summer hat cormntmnits copsesting of the
three species Mvolis brandt . M. daichentons and Eplesicis nils-
since 1981 The st sl arminne at the
southern coust of Finland (53¢ 23015 E)and inclades
peninsala of abont Lokm?, \hr)m 7% of the viudy arca is
covercd by toreste, The localities where hunting bats were
beerved during fine transects were marked in the field for
Larer descvipgion. The ?»w SUCTES Wer ternined il the
help of an Uppsala bat-derector. The results indicate that the
three species differ markediv in har huntine habitat cheiee.
[ niissoni urelers open places and V. brandli not 1o dense
torest, whereas AT daiieniond forages over water,

S

Activity, Food, and Foraging of the Lesser Horse
Shoe Bat (Riineloplus hipposidernsy at Nursery Roosts
in Co. *

Slare®
Kare Mo

nen

A

h.w vear study aof the activite, food, and foraging of the
r Horse shoce bat during the stummer cominenced Ay

'!‘(‘rd'nc i ts obtained have o me preliminary
walvegs onlv, Bars were present inothe area from Apric until
October each vear and roosted along rafters in farm huildings
and aloug harge hoards ond soIfi

daes, Colons
size varied throughout the scason s

i ghest number
emerging m o oAucust. Pre-emergence behaviow volved
vocalization and requert flighis to the o poitd, At the on-
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wet of emergence bats were seen Lo leave the roost and re-en-
ter almost immediately, with the peak rate of emergence oc
curring midway through the exodas. Those exiting {rom sof-
fts lew away directiv, A variation iw nltrasonic emission oc-
curred between roost types as did the fevel of activity during
the mights The trst bats to retarn at dawa repeatedhy flew
past the roost hefore entering as opposed to the i ml arrivals
who entered directly. Young were present by ¢ Julvoand
on the wing by mid-August. Insects caten ine lum fl e 1)@(\1,
reri, Nemdtocera, Hymenoptera, Trichoptera and Nearop
rera Foraging was observed at lakes, rivers, roadways,
woods and near the rovsts, with Takes appearing to be the
preferred sites, A distribation swevesy of die species in the
county has hegun and will continue until October 1985, Due
to the status of the s 2 all rezearch undertaken has been
designed to cause minimom disturbance,

The Morphometrics of the Bat Lung”®

LN Maina aud AL, King

The bats (order, Chirepteray and the birds (class, Aves) are
unique among the vertebrates in being Capd!m- ol active sus-
taincd {light. The energet (14 mands for flight are known to
be high and similar in h(u and birds. The hats, which in prin
ciple have a tvpical mamma‘. an lung. would nevertheless be
expected to have acquived cardio-pulmonary adaptations ta
facilitinte a gas exchange capacity equivalent to that provided
by the much more claborate avian lung. Inan attempt to elu-
cidate this, the langs of six species of bat differing in body
weight and mode of hie have been analvzed. The lungs were
fixed, sampled and processed tor both light and clectronmic-
roscopy. The requisite structural pavameters were quantifiod
using the standard morphomelric technigues. The bat hung
was found to be structurally better adapted for gas exchange
than the Tunys ot bhirds and l('l'lf’\‘ﬂ‘izi} mummuw mainly by
having a velatively larger lung, a relatively more (’XLL‘H\I\L
surface area for gas exchange. and a remavkedly thin blood-
gas bwrrier, adaptations which confer a superior mmm:nu‘;tl
pulmonary (]i[fusing’ capacity for oxvgen. When these ana-
tomical adaptations are coupled with physiological modifica-
tions, including a large cardiace output, high haematocrit and
haemoglobin concentration, they evidentlv combine 1o meel
the extreme oxygen demands of powered thght.

Recent Developments in Bat Detector
Ficld Instrumentationt

Keith Maries

Even the most compact high-speed mnstrumentation tape-
recorder is heavy, bulky, and expensive in tape. Dynamic
range 1s limited, the results are not imstantly availabie and
spoken commentaries become garbled at siow replay speeds.
Recent developments from QMC Instruments have been aimed
at overcoming these problems. The S200 Bat Detecior en-
ables most parameters of an ultrasound signal to be retained
ou audio cassettes tor subscquent analvsis, by recording both
the frequency divider output, which retains the amplitude and
frequency pattern of the principal component, and the hetero-
dyne vutput, which allows the full bandwidth and harmonics
of the signal to he explored. 1 he new MC >c111>dvf10qu(,n<7\
meter has improved accuracy, irequency range and {lexibility
compared to existing devices. It can be used with a portable
ascilloscope for real time field monitoring and recognition of
signals, either at ultrasound or at detector-processed audio
frequencies. In the laboratory, it can be used with a storage
oacilioscope and tape loops to provide hard-copv output much
more accurately and mpxdl\ than with a Sonagraph. The
most recent development is a digitd memory device which
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takes complete samples of the signal af the thne of recording
and digitizes them for storage in RAM and immediately
replay at reduced speed through a loudspeaker or recorder
line. With pulsed signals of low duty cycle as arc emitted by
‘cruising” bats and many rodents, efficient on/off triggering
of the sampler can permit all signals to be replaved to audio
cassettes during the silent intervals. Further advantages over
existing methods include inherently high signal-to-noise,
expandable memory and a digitized signal available for direct
transler to a microcomputer tor further analysis.

Roosting Behaviour Among Megachiroptera*

Adrian G, Marshall

Bats spend over half their lives at roost, and therefore the
sites they choose for roosting are of the greatest importance
to them. Roosts are used for resting, grooming. food ingestion
and digestion, protection from inclement weather, and ior
social interactions — mating, rearing of young, dissemination
of informatinn about food supplies. Old World phyvtophagous
bats, Megachiraptera, roost by day in a variety of enclosed
and external sites: in addition, some species may roost briefly
at night in trees to consume food. Diurnally, eight genera
(147 ol the 43 recognized genera) with 29 species (17% of the
174 recognized species) roost in caves and other enclosed
sites, 22 genera (51%) with 126 species (72%) roost in trees,
and the roosting sites of the remaining 13 genera (30%) with
19 species (11%) are unknown, though most likely to be in
trecs. Some aspects of roosting behaviour are discussed.

Some Aspects of the Social Behavior of
Artihews jamaicensis ¥

Elise Mavrand and Georg Baron

The social behavior of Artitbeus jamaicensis was investiga-
ted in a group of captive animals at the Centre de Recherches
Caraibes, Martinique. Two males and four females were
housed in an outside wire enclosure communicating with &
wonoden roosting-box. Most social interactions were directed
from male to male and from males to females. Male-to-male
interactions were mainly aggressive, such as head or wing
striking which resulted in the displacement of the protagon-
ist. Cohesive behaviors (sniffing, lateral contact) were chiefly
ohserved between males and females. Mounting and forelimb
apposition were also [requently initiated by males and
directed towards the other male or the females, but the signif-
icance ol these two patterns is not clear since the response
was very variable. Social interactions were rarely seen be-
tween females, which did not appear to compete or maintain
social contact. In the roost-cage, social groups were olten
composed of one male (M-1) with two or three females (usual-
iv F4-F5 and F2-F4-F5), and of two males with several
females. The latter groups may reflect a certain degree of tol-
erance between males. In fact, keeping watch on a competitor
was probably less expensive than continually displacing him
because of the low competition pressure (there was only one
potential intruder) and the poor quality of the roosts (com-
pared with hollow trees in nature). It was concluded that the
hasic social svstem was polvgynous. Males defended relative-
Iv stable territories, while females often moved from one
roost to another and changed partners. The fact that females
did not form stable social units excluded the possibility of a
male joining and defending an already established female
group. Therefore, the polygynous system seemed to be based
on defense of resources rather than of females. Resource-
polvgvny may evolve when a resource needed by females is
limited or of variable quality. In the firet situation, only some
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of the males can have territories: in the second, =ome males
have better territories than others. In such cases, females
may prefer associating with already mated males which de-
fend favorable habitats than joining unmated males that pro-
tect poorer resources or none at all (Orians, 1969). In the
enclosure, the variable quality of the roosts appeared to be a
passible explanation of the polygvnous system, but other (ac-
tors could also have determined the females’ choice. Harems
were maintained even during the non-reproductive period. As
harem maintenance adds 5G% to the energy expenditure of a
male (Morrison and Morrison, 1981), some henelit should be
obtained {rom this situation. Facilitation of future mate ac-
cess might be a factor as s the possible lower cost of main-
taining a territoryv instead ol establishing a new one twice a
vear. There are at least two reasons why Arf/bens could not
establish harems in the tlight-cage: 1) the large concentration
ol fruits at only once location in the enclosure made detense of
a territory unnecessary and {oo expens 2) since females
foraged independently, males were not ahle to defend a
female group.

Reproductive Asymmetry in Some
South African Bats*

M. Vin Der Merwe

According to Wimsatt (1975) the Chiroptera as a group
show a higher incidence of reproductive asvmmetry, and
carry it farther than any other mammalian order and express-
ed asymmetry as a unilateral dominance of the ovary, the
uterus or hoth. Knowledge ahout reproduction in the 74
species of bats, occurring in the Southern African Subregion.
is fragmentary with only a few species being studied in detail.
With our present knowledge, South Atrican hats can he divid-
ed into three categories. 1) Uterine horns equal (1.e. implanta-
tion may occur in cither of the two). In this category the
ovaries may both function simultancously or theyv may alter-
nate. 2) Right uterine horn dominant. In this category both
ovaries may be equal in function or, either the vight or left
ovary may be dominant. 3) Uiterine horns not 100% cqual. In
this category both ovaries are cqual in function but a dif-
ference may be found in the number of fetuses carried in cach
of the uterine horns.

Reference
Wimsatt, W. A, (1975). Some comparative aspects of implan-
tation. Brol. Reprod. 12: 1-10).

The Lateral Lemniscus in the Rufous Horseshoe
Bat., Rhnolophus rouxi t

W. Metzner and S. Radtke-Schuller

A very complex but hitherto hardly investigated processing
level within the ascending auditory pathwav in mammals is
the Nucleus of the Lateral Lemniscus (NLL). It is located in
the midbrain region just ventral to Interior Colliculus (JC) and
rostrodorsil to Cochlear Nucleus (CN) and Superior Olivary
Complex. NLL can be divided into 3 subnuclei: the dorsally
located DNLL, the intermediate INLL and the ventral VNLL.
The subnuclei show very distinct connection patterns with
other auditory nuclei. The simplest input-output pattern is
found in VNLIL whereas DNLL is connected in the most com-
plex manner. In the cevlonese Rufous Horseshoe bat, Riiino-
loplues rowit, used in this study, echolocating behaviour is ex-
pressed in a hvpertrophy of the whole acoustic system., Es-
pecially those neurons tuned to the main cf-component of the
echolocation signal (78kHz) are numerically and spatially
overrepresented along the entire auditory pathway from
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aorchlen to corfes. Thiz population of “Alter seareas” sfwmws
an exceploally shoap Lumng. Chagpevalnes wene a8 high as
10, Pasticabirky in VSLL these neurons weene dhagropesian
ally represinted sl ahawed e heghoal Qs pivales com
paired Lo filter peurons in INLL or even DML, The dilferem
wunapenaly ol Cm P RE T [T i the sl e is redlec
tedl in e mideggical pesieis; 1 aimple espanse ptierns were
mich meme commen in VNLL, comples discharges more
often found n DXL, Cempared with other auditory nucled,
niegral prepertics of DINLL resembde thoee of 1C and o
erties of YNSLEL resemble dhose of ON; 26 L'l!ll.'npil"\i lainang
curves owciined mone aften in [INLL than in INLL ce aven
VRLL; 3 newmns with 2 o 3 hanmomically related oxcibalion
raxim were anky frand m DXLL ared iXLL. Best fregecen:
cies [AF) of some newrons, however, coubfl pol be oorrelabed
to omy Bosrmemic compoments of e echaoloearion ignal
kmwewm s Gars oAb im dhe avergge, o= i VREL epodsd
amatll sinmsoicdally ireepieser el BEMT signats antil
05M e muolultson frogqueency @ hereas in IELL amd IRLL the
masimal weslulatsn Mquency enosled was ahoat D0z
Againg, this newianal propenty of Beires: m DNLL resembibe
rther Ut foand im 00 amd the answer chamcherisdie in
VELL then gt i O, Unbdirectional toenctopy could be
roiign! im TXLE. High BF weme locabed] msdially smd oy BEF
Lircpally, Die ISLL the sime tendency of fonstapis armage-
el canilel hee s, bt Siea noch wenler extent. [naddason,
Bigh BF peedamanate] in the more rostral parts of DS1L and
bow [WF in candal arens of INLL aned [XNEL. In WL fifer
eeuips were bt thooughowt the Bteral, conteal and most
demrscemeedianl parte. Al ofleer BF woerr dfaseiluniged m‘l‘lu1|'.
I canbiext with aneiomacs] speoulnlis cosormming of hidoe-
Fiomsperilne mdion wiclel sene of the data .l11p'. H par
ticubarly VNLL mas b g of the anest imteresting canedi-
dalem, Rewulre of stuelics «aill in peogress using horsernizh
prrosiglise a2 @ trpcer e vkl farther infonmation.

Arctiinl Madh Click= and Bat Echodocation:
Jamnnng or Warning?t

Loz A, Miller sl Amisenorse Sorlvikhe

Nty agerisd amd coenuschid metks produce clicking soands
in response to the ultmeonic orics of bafz, Likeasze, many
sprecies of these minths ane known be be boxic. Yiorke carmed
ok im the 196K supeeatiod (ki the clickime soomds functos-
il az wamning (apescmaticl signals, Lader it was sagaeabed
that the olicks may achialiv “pam’ the hal's ecbolocsion
syvafomy. The goa]l of our sludses wos o lesl (Bese Dve
poesanbilelm=. ipiig gtk l¥it= :Pui;\-l'-..'u#.r: _lwlrll.'\-nlruﬂ.lll-'l i
larget mnging experimenliE. We trakned the bats o echolocate
he e i (oo tasgers, which had bailtin lnodspeskers for
|_|-I.|!.i||g bk anetixl clicks (Mrpuaiedic _FH'II:'.?H'I"‘-H. Arrtan
agir), & fissl =erdes of experimentz, we e=ed movious
rewnncts assowiafed with clicks The minimum &5feremnce m
ottt R bovts eomnld dotied af thie 75 Bevel wae about 15
e The clicks hatd no efiect on the baty” perlommane: i
anvthing the hats pierfirrmal betier m tbe paeenee ol chcks,
Sir acogastical parametors of the ored woere afbecied except
for imtensity. The kata apparemly imterpreted the clicks os
noise, Thes quickly learned o associate the olicks with an
LA B |-~||_-|,|-|l§,|_-r||_'|- The diznection of eroird clicks Gl loast
clicks from the specles we used) is o wamn the bat of the
mih's ddietxstefulness, and pod to “jiamT the Bal's sosar
suatemy, This o is in press: | Comp. Fhysiol. 156, 1985,

Bat Research News (T

The Effects on Lol Progegtion on
Hat Casnsaervatiog in Beitain®

A S Mkl Jomes

Thse Wildlige and Counpresiche Act 1981 protects all species
o B i Beritain omd mclesdies @ requirement Be sk alviee
{poes gl Mogene Consermney Coumnil befome actiog is taken
which mighi affect bais or Lheir mousts. Beconds are Reps of sl
reguests lor adviee smd provide a source of infonmat tnn alsant
thir types of conservation profbioms that arse ad the effec
tivemess o begnl prodectiom. The mes conmms pradidems e
hoaehodders discoverivs bada rosating i their ool sl e
madial timber Ereatimeent fnoarcas Enosaon fo be weed by beis,

Tloe Basle aol Finno Masvemaenis for (Hsitac e
Avaeddance in the Greater Horseshoe Hat
iR ineaibus Frorrangueramai®

Foachim hogcans

The obstacke aveidanoe abiliay of Greater Herseshoe Bais
with [reely o bile and immobilissd panae was mensured as
the percentage of free Tights threegh vemical and horizontal
wirexwitl mtervaleal 1 5o anid varving dianseters of 050,06
i Sennd enpaston and (Bekt beluirior were regsterod
revosding the soumds emitted duoring flight aed by phaio-
wrapling the bats when passing the obedacle. Thi altemaning
car movemert: were eliminated by cuttimg off the edar
perves and some ear muscles, Bats with (neely mocsble pie
nae seared belween T am] 95% (roe Tights bl with vertical
ned] koripontal wires, depending on tlee wire sige, After ime
murhilizing the pingae e avoiding Erlomance with vertical
wires was sinvilar 80 that before sargery. With horizantal
wires the mumibeey of (oo Mgles diminished significantly by
& 1% with ware dasmegers of 050008 mon. There sz nooode
sppvible dillerence in =ound cmsz=ion and Tight behavor
T HuTgery,

Sperm Storage in the Female Reproductive Tract
af Piprsterilie aterame: and f cudof ©

T. Mogi ami T. A, Uschida

The prescnt study revebed the site arul mode of probonged
spierm slarage ke Jagemess hogee hat Pipistemdie b
anel the Endo's papisrelle 2 cadod, In P abeoms, spermato-
oo were slored in the uberus ard the wlerotubal pmction. In
this uberus, many microvidli of the epithelial oefls had well-te-
vebopied (uee fillememis with o strong affinily for matheniam
red {Laaly, 19710, ned the spermatocoa whose heads were in
comaer with this fuze appearcd to Bave a high vinbslioy msio,
compared with that of the spermatoea remainiag free in the
werne lumen, which was eomfirmed by using the vital stain
trvpan blue (Tablof and Chacon, 19310 In tbe uberstubal
mcti, the beads of Eve spermatason telescoped inte inden-
tations between the microvilli with a few fuze, [ead sperm-
abozoa which Bave been susvoursled by the cpithelial peewdo-
pecsclin ol which had bees engulied within the epithelial cells
had a1 high electrog-densiy afier tanmic acid fixation (M-
hira and Futacsaku, 1975, In P eadad, on the ather hand, afl
erne spermatopo were dissociated. The principal site of
spiren atorage was the cnxdal isthmus of the oviduct w ki
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the spermatozoa established close relationships with indenta-
tions of the epithelial cells, although engulfment of dead sper-
matozoa by the epithelial cells was recognized. The conspic-
uous diiferences in the sperm storage site and its mode bet-
ween the two species belonging to the same genus are worthy
ol note. In addition, the absence of polvmorphonuciear
leucoeytes in the uterus and the oviduct of the two species is
different {rom other hats examined <o far.

Foraging and Echolocation in Riinolophus youns™*

(5. Neuweiler, W, Metzner, U, Heilinann, R. Rubsamen,
M. Eckrich, R. Fernando, A. Wijesinghe,
A. Link and H.H. Costa

In October 1984 a field study was carried out at a cave close
to Koslanda in Sri Lanka. This cave serves as a nursery roost
for about 130,000 Riinolophus rowxi. The preterred (oraging
sites of the horseshoe bats were within dense forests and jun-
vles. We rarely found them foraging in cultivated land and
clear lorests. Horseshoe bats [lew to their foraging sites at
low levels {close to ground - ca. 3 m above ground) and under
cover through bushes and forests, During the first 60-90 min
of activity the bats hunted on the wing close to and within
toliages. During the rest of the night they preferred to hang
on conspicuous leafless twigs protruding from the canopy of
rrees and bushes and echolocated for flving preyv passing by.
Individual bats were found to stav within a foraging site (ca.
20 m 0 ), however, these individual sites were not defended
against intruders. Horseshoe bats relentlessly echolocated
throughout the night at high rate (av. sound duration 46 ms,
av. repetition rate 9.8 sounds/s, av. duty cvele 45%, longest
pause m a sequence 1010 ms). During foraging the sounds
mainly consisted of the pure tone component only. During
flight or while leaving the cave the final and even more so the
mitial frequency modulated components became prominent.
Typically sounds consisted of two harmonics, o stronyg second
one at about 77 kHz and a weak first one. However, the inten-
ity relation between the two harmonics could be also rever-
<ed with the second harmonic even missing.

Factors Affecting the Distribution and Feeding
Ecology of Bats in Scottish Forests*

P.A. Neville

[nsectivorous bats are thought to have evolved in close as-
sociation with natwral woodland and the present study was
designed to evaluate and compare diverse woodland habitats
m relation to bat activity with the overall aim of defining
those sites capable of supporting large populations of bats. |
asked two specific questions: 1) In which sites is highest bat
actuvity predicted, ie. where is insect abund: zme/dx\crwt\
highest? 2) Where do bats exhibit highest activity, 1.e. is
tivity  dependent on  or independent of insect abun-
danece/diversity? In three habitats, a voung Birchwood, an an-
cient Beechwood and a coniferous plantation, ultrasonic re-
cotvers connected to an instrumentation tape recorder, mist
nets and insect traps monitored the activity of bats and their
foad respectively. Data will be presented to compare insect
abundance, diversity and dry weight obtained at two heights
(canopy and two metres trom ground), {or each of the three
habitats on a twice monthly basis, through May until Septem-
ber, over a two vear period. Similavly data on bat activity,
defined as the total of hat “passes” plus “feeding bhuzzes,” will
he presented to show both preferred feeding sites and prefor-
red feeding helghts within cach habitat. The relationship be-
tween bat activity and  water requirements will also he
discussed,
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Wing Form aad Flight Mode in Bats*
Ulla M. Norberg

Wing : Impc In hats 1= a result of different (light demands,
and minimization of {hght costs might not always be the most
important criterion, The optimal wing shape might be dic-
tated by o combination of different factors, such as {light be-
haviour. habitat selection, and size of prev, and the selection
pressures tor the various demands mayv sometimes be conflic-
ling, necessitating compromise solutions, The maximum
range speed or minimum power speed need not necessarily
be optimal for the bat. The optimal <pu-d (like the wing
shape) instead varies with the hght goal, food choice, and
foraging behaviour. Wing loading also influences the flight
speed, High wing loadings (necessitating high flving speeds)
and low wing loadings (permitting low {lving speeds) can be
obtained with high as well as low aspect ratio wings. Dif-
ferent combinations of wing loadings and aspect ratios are re-
quired tor different niches and habitat selection. For instance,
high aspect ratio wings are an advantage Lor migratory bats,
but their wing loading can be low since they need not
necessarily have to (v fast (as in Lasiuris and Lastoaveloris),
Bats with the need of both enduring hght and tfime-saving,
for instance in commuting flights, benefit from both a high
aspect ratio and a high wing loading (e.g. molossids). Flight

within vegetation requires slow speeds and high maneuvrabi-
lity but also short wings (e.g. nveterids, megadermatids. and
some rhinolophids and vespertilionids). lusectivorous hats
need to he more maneuvrable than frugivorous bats, which
puts higher demands on low mass and low wing loading.

The Reproductive Phenomena Relating to
Fertilization in the Japancse Greater
Horseshoce Bat, Rlinolophis
Tervumcquinun nippont

Yung Keun Oh

Temperate hibernating hats exhibit “prolonged  sperm
storage™ tvpe in the reproductive pattern. However, no ultra-
structural studies on thig pecular mode of reproduction have
been made, except for some European rhinolophid bats.
Thus, the present studies exanined such reproductive events
velating to fertilizalion as SPErMINEEnResis, sperm SLOrage,
prolonged  survival of Graafian  {ollicle 11\(1 fertilization,
vaginal plug formation, and aberrant means of sperm elimina-
tion in the female reproductive tract. The nuclear ring forma-
tion was characterized by an appearance of a dense matrix
derived from the inner leaflet of the plasma membrane and by
the subscquent formation of microtubules rom the dense
mitrix. Sertoli cell-cctoplasmic specializations consisting of
the filaments and flat smooth ER cisternae seemed to plav a
dual role. 1.e. grasping and releasing the spermatids. '\ont of
the spermatozoa introduced by the fall copulation (mid- or
late October) were stored mainly in the caudal isthmus of the
oviduct and appeared to be clustered with their heads
oriented towards the epithelial cells, and some dead sper-
mitozoa were engulfed by the pseudopodia. Only the right
ovary was tunctional and a single Graafian follicle persisted
from the copulatory stage to the ovulatory stage (about 10
April). During this period, the ovum was in prophase
(pachytenc or diplotene) of the meiosis I with many large lipid
droplets as a nutrient source. The block o polvspermy seem-
ed to reside in the zona pellucida. The vaginal plug was deriv-
cd from the stratum disjunctum of the vaginal mucosa, Sperm
myvasion into the lamina propric: occurred i the caudal
isthmus, and fibroblastic phagocvtosis of  invaded sper-
matozoa and the subsequent sloughing of the endometrial
comnective tissue together with degenerated spermatozon
were first found in the uterine wall.
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The Processing of Temiporal Cues in the Auditory
Systems of Fcholocating Bats™

WO E. O Neill

Temporal cues are important {or at least three zrxpe(‘ts 0f
sonar analvsis by echolocating bats, Mooaural tempora
are important for target vanging i all species, while in bat
using narrow-band (constant- tvequcnu) hiosonar slqmlm the
mav alse be important for taveet idennfication. The role of bi-
paural temporal cues s uot clesir at present in ultrasonic echo-
location. The temporal cuce used for target ranging is the in-
terval between the emission of the sonar pulsze and the recep-
tion of the echo. One behavioral estimate in M bats {(Sim-
mons, JA. Sezenee 204 T979) suggests an ability to discrinin-
Ate time intervals in the 0.0 (mu) sec range (0 1 target
hs‘t'mvc‘) In the audilory svstem, two speeial mec hmmm\

have heer discevercd which encode either the preetse time of
occurrence of sonar pulses and echoes, or the ku,mdl time in-
terval between pulses and echoes. The Hra mechanism has
heen described primartty in FM bars and invalves tine cading
ia rather i‘.n'(n.m‘t action potential latencies in widbrain
rons with e streme onset ve w[)(‘T: conatterns to EM stimuali
10 second mechanisn has been discovered in .)O\h FM and
fong CF-FM bat-, and Invelves faciliiation of responses In in-
dividual newrons i ﬂil?"" wlar pulse-veho time intervals, These
NeUrons are e to particular torget ranges, In some
species, entire subdivimiens ov the cortical or thalomic fevels
o the brain are occupicd by such neurons, Inmustached hats,
tarvet range i3 represented svstematicaliv along a noural axis
in the auditory cortes. In narrow-haud ’w\ which employ
fong-duration constant ST U. move:-
ments of the tareet, e.o . volving
gects, Cause minor pe mf»(h( shifts in the trequency of the echo
due to the Doppler effect. Manv neurons in CE-FM bals are

exquisitely sensitive to f»m.lll ueney modulatinon: of pore-
tone carrier signals, and some ()1 hese appear tuned
mudul'di(,n rates ‘il'\l‘;it‘t('l‘w"ir of many speci 1 in-
cects that cre pursted by these bars, Such encoding may be
the 1’)1'11‘[1&11(\' redason for lhe existence of so-called “acoustic
m\'v;m” in CE-FM bats, and mav be mmporiant in wdentifica-
tHon of ditferent prey species.

[

s of v

Acoustic Communication in the Vampire Bat,
Deswiodus rolundust

S, R Park

“he vocal repertoire of the vam]\ire bat was died in
small grotps of captive animals. Acoustic properties of the
<o<:ial signals arc analvsed on the basis of <ituation that elicit
them. Seventeen hasic call tvpes could be identified accor
(lmrr to call duration. separation time between consecutive
calls, principal frequencies, rhythmicity and contexts. All
vocalizations are within a I'v'equenC\ range of 4-70 kHz: the
call duration varies between about 1 ms and 1.5 2. Echoloca-
tion calls are widespread i most social situations beside
other calls; thev mayv have a function in acoustic conumunica-
tionn. The quantity of vocalizations and the preference for cer-
tain call types cleariy depend on the social status of an
animal. Harem males, for example, often emit warble calls.
The behavioral context suggests thot warbles serve as ap-
peasing signals hetween sexes, especially the harem male and
its females. Further vocalizations distinctly occur during ag-
gression, tloear plav and greeting contexts. The imvestiza-
riong have shown that acoustic signals are a major part of a
subtle and complex communication svstem in chis highly
social animal.
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Reproduction in Rouselins acgvptiarns in the
Kruger National Park

B. L. Penzhorn and 1. L. Rautenbach

Reproduction in Rowscllus aegypliccns s being studied at
the northern tip of the Kruger National Park, a locality in the
austral tropics. The bats Torage in riparian forest i a semi-
arid area with a single well-defined rainfall peak during sum-
mer. Mating takes place during mid-winter (from June onward),
with parturition 3% months later during the early summer
(October-November). Virtually all females conceive every
vear.

Rhinopoma is a Rhinolophoid Bat*

Elizabeth 1. Pierson

Ririnopoma has olten been characterized as a morphologic-
ally primitive bat. and regarded as an earlv oifshuot of the
chiropteran lincage. Although Grav, in 1866, associated it
with the rhinolophoids, since Dobson (1875) it has been plac-
ed with the emballonurids, and since 1945 {Simpson’s classifi-
cation) has been included in the Superfamilv Embailonuroi-
dea. Biochemical evidence, obtained by an immunnlogical
comparison of hlood proteins, indicates: 1) Rhinopoma is no
closer to ermaballonurids than are a number of other taxa (e.g.,
vespertilionids, megadermatids, rhinolophids); 2) Rhinopoma
associates with the rhinolophoid clade. and wit thin that group
most likely with the megadermatids and nvcterids.

Augalysis of Some Cochlear Components From
Surface Preparations®

Ade Pve

The cochlea [rom five species of bats have heen investiga-
ted. The animals were collected alive from Malaysia in 1981
and were chosen {from different {amilies {or sub-families) to
represent different modes of life. They comprised Hipposider
0s diadema (2), Scotophilus kuhlit (3) and 7‘(1(/077’/1'(1 mops (3)
{rom the Microchiroptera and Cynopterus brachyoelis (3) and
FEosvcterts spelaca (3) of the Megachiroptrera. All the speci-
mens were intra-vitally perfused and subsequently fixed in
osmium tetroxide for surface preparations of their cochleae.
All cochleae were micro-dissected, noting the number of
turns for each species, and the sensory hair cells were map-
ped onto cochleograms. The following cochlear components
were measured and analvzed: the length of the basilar mem-
brane. the total numbers of inner and outer hair cells, their re-
lationship to each other and their distribution and density
along the cochlear spiral. Other special fcatures were also
noted. Various correlations will be carried out of the cochlear
measures in these and other species. It is also hoped to correl-
ate the above features with results from serial sections of the
same or closelv related species, as well as discussing their
echolation pulses where appropriate.

Recording Bat Sounds By New Technigues?
J. David Pve and Festo A. Mutere
Instruments for detecting ultrasonic signals from animals

were first proposed in 1879 but were only achieved in the late
1930°s. Such “bat detectors” produce an audible sound from
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a loudspeaker or carphones, or more rarely a visual display on
an oscilloscope. Several different principles can be used but
all necessarily involve a simplification of the original signal
and therefore a loss of information. A current trend is to use
two complementary methods simultaneously and to record
both on a stereo-cassette recorder for later comparison.
Nevertheless, a complete analysis demands that the real, win-
transformed signals are recorded on a high-speed instrumen-
tation recorder for subseguent time-cxpansion. Even with
miniaturised cquipment, this method is cumbersome in the
field, has high power consumption and is very expensive both
to acquire and to run. It also vields results only after rewind-
ing and tedious replay, long after the event. New develop-
ments, in collaboration with QMC Instruments Ltd., rv to
combine the advantages of all these techniques and to mini-
mize their drawbacks. They also permit a considerable de-
gree of analvsis during actual recording so that acoustic beha-
viour can bhe related to its context, greatly improving the
value of observation. Initial results will be presented, inclu-
ding feld-trials undertaken in Kenya this summer.

Bioenergetics of Pregnancy and Lactation in
British Vespertilionid Bats

P. AL Racev and J. R. Speakman

Animals {aced by increases in encrgy demands by repro-
duction may respond in one of two basic wavs. Firstly by in-
creasing food consumption, or alternatively by decreasing ex-
penditure on some other component of the energy hudget. Es-
timates of frec-living energy expenditure of pregnant and lac-
tating brown long-eared bats (Plecotus anritis 1..) in North-
east Scotland (57°N) were made using the doubly-labelled
water technique (I2,°%0) in an attempt to evaluate the strategy
used by the bats to cope with the excess demands of repro-
duction. During pregnancy there was an exponential increase
in both absolute energy expenditure and expenditure relative
to basal metabolism (BMR), {rom approximately 2.5 x BMR
to a peak of 4.3 x BMR at parturition. This pattern suggests
hats responded to energy demands of pregnancy by increas-
ing food consumption. During lactation dailv energy expendi-
tures feil in the same range as during pregnancy (3-4.2 x
BMR). Since theoretically, and from empirical studies of
other mammals, Jactation energy demands would be expected
to greatly exceed those during pregnancy these data suggest
some compensation was being made in the energy budget.
Possible mechanisms include relaxation and homeothermy.

Homcostatic Control of Body Food Reserves in
Hibernating Greater Horseshoe Bats (Rhiinolophis
serrwmequinim, Schreber)™

R. D. Ransome

Hibernating Greater Horseshoe hats were studied in
Gloucestershire and Somerset hibernacula as previously.
Forearm measurements, wing surface area and weight data
were collected over six winters from 1978/9. Visits were
made in October, January and April in each winter. A method
was developed from these data to estimate % body food re-
serves. All age and sex groups. apart from adult males. showed
the same mean % body reserves in October, January and
April. Adult males showed lower reserves in all threc months,
but the mean levels hbecame closer to the other groups as win-
tor progressed. In all age and sex groups, and in all months,
wide variation in the levels of individual's reserves was evi-
dent. However, standard deviations fell from October to April.
Linear regressions hetween " hody reserves present in Octo-
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ber. and rates of loss of reserves up to April, showed strong
positive correlations. Bats with large reserves lost them
rapidiy, and vice versa. There is therefore homeostatic con-
trol of utilization of body food reserves. Survival of indi-
viduals is related to successful homeostatic control of re-
serves, rather than to high initial reserves at any stage of the
winter. Homeostatic control of bode food reserves implies the
existence of a body reserve assessment system linked to its
circannual rhyvthm.

Flying Mammals on Postage Stamps*
Jeremy M. V. Ravner

Bats and other [Iving mammals are leatured on the postaye
stamps from counries throughout the woild, for reasons
ranging from the eradication of pests (vampire bats and
rabies in Jamaica) Lo the celebration of anniversaries (Hong
Kong in 1935). Many of these stamps are illustrated in this
poster.

Aerodynamics of Bat Flight*

Jeremv N V. Ravner

The wing movements of anmimals in flapping tlight are conlig-
ured so that the acrodynamic lift of the wings provides thrust
or propulsion appropriate tu the speed and acceleration of
flight, while maintaining sufficient vertical [orce to support
the weight. The wingbeat gait must be conststent with minim-
ization of mechanical and metabolic energy consumption, with
reduction of the risk of mechanical failure of the hones and
muscles, and with the need for muscle contraction dynamics
tn remain close to the optima for which the muscles are adap-
ted. The resulls of high-speed photography ol flving micro-
hats and of experiments to visualize the structure of the wake
vortices are used to derive a mechanical madel of energy
flows in flight and of the forces and moments acting at the
wing root and on the surface of the wings; this permits estima-
tnn of power, speed and other aspects of performance in {light,
and from comparicon with electrophvsiological recordings
shows how wing mechanics are correlated with muscle activ-
itv. These factors can be combined with constraimts imposed
by manoeuvring and prey capture to suggest likely pressures
influencing the evolution of chiropteran {light morphology.

Interspecific Karyological and Morphometric
Variation in an Unknown and Three Known
Species of Fpiesicus in the
Kruger National Park
{South Africa)t

[. L. Rautenbach and Duane A. Schlitter

Inter- and intraspecific variation within the genus Eplesicus
(Microchiroptera: Vespertilionidae) in Africa appear to be
more complex than is reflected i the taxonomic literature.
Considerable clinical size variation. previously not recorded
in the taxnnomy of this genus, has, for instance, recently been
found in certain taxa (notably E. capensis). It is postulated that
an understanding ol variation within and amongst species co-
existing at a single locality would lacilitate interpretation of
the results of a Pan-African revision. This study conscquently
fucuses on the interspecific karvological and morphological
variation demonstrable between an as vet unnamed torm, and
three taxa recognized in accordance with the contemporary
taxonomy of the genus (e, £, zulucnsis, E. capensis and E
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hotientotus) co-existing at a single locality (Pafuri, northern
Kruger National Park, Republic of South Africar. This un-
named form 1s morphometrically intermediate in > he-
tween fo. capensis and E. Tinftontotus, and consequently agrees
to the phenetic description of I5 wmcickorun:. However, the
said taxon is karvotypically distinct from E. zufucnsis. E.
capensis as well as I foltentolus. On the other haad.
specimens answering to the description of E weelckaiain
agree karvotvpically with £, capensis, which 1s in accord with
work in progress which suggest that E ncickorum s a
synonvm of £ ocapensis as result of as ver undocumented
clinal variation within the latter species. In acdition, it Is fore-
seen that the results of this study would enhance clarification
of the relationship between . zuluensis and K. somalicis. At
present no attempt is wade to allocate a name to the unknown
taxon reported from Pafun, pending a Pan-African revizion of
the genus.

Nightly Dispersal of Daubenton's Bats (Wio/is
desthciton) From a Summer Roost $

PoW Richardson

A population of Daubenton’s bats (Myoiis danbenfoni) was
tronitored i sammer ceera three senr period. The main roost
site = adjacent to g canal along which the bats disperse each
evening. The movements were monitored using o variety of
<hmphe techmigues which are bricty discused. This high-

nehted main teeding areas dlong the canal which often vela-
ted to over Ny vegetation and emerging water weed, Tt
Ao hecamie apparent that s pmveded coasiderable distan-
ces along the canal ench mght, nog neces=arthy tor teedmg.
They regubarls moved 2 kme aiten 5 ki and oceasionally ap-
peared to travel over 10 kan along the canal. The long dis
tance movements ciused nungling of adjacent populations of
Daubenton’s hars on the cnnal sv=ten,

Concerning the Present Situation of the Population
Density of the Mousc-carcd Bat (4ol mvotis Bork)
in the North-West European Border Area®

H. Roer

Siice the beginning ol the 1959 the mouse-caved hat pop-
ulation m the Middle European vegion has become much ye-
duced, althongh rhiv has not occnrred o the <ame extent i gl
regions, Ina 700 km <ection ot South Thuringia tor exannple.
according to Henkel and Tress (1080) the population dimin-
Lhed trom 180653000 (o 60 aduls females in 19760 In the
Netherlands, where Mopnois s taced with extinetion, Voute,
Stotter and Heerdt £1080) could report only five dividuads in
winter quarters 197777

780 On the other hand there is &
sizeable population in the nursery colonies 60-170 km sout!
castoto cast, i the Rhine aveas T this aren there 1= a nusery
colony m which around 259 adult temales have raised their
voung tor many vears. The popalation growth of 12 Rhine-
he comparanively good

Tand nursery eslonies e <hown, ]
survival rate ol the mouse-cared hats is due to the good
reeding condiions and good climate in the Rhineland coupled
Hian inten

W Cpratection of the roosts,
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The Anatomical Basis for an Organization of
Binaural Response Properties in the Inferior
Colliculus of the Mustache Bat+

L. 8. Ross, J. Wenstrup and G.D. Pollak

The inferior colliculus of the mustache bat, Pleronotus
parnellii, 1s specialized to process the 60 kHz component of its
constant frequency ¢cholocation call, having an enlarged iso-
frequency region which corresponds to the anatomically de-
fined dorsoposterior division (DPD)Y of the central nucleus of
the inferior colliculus. Neurons within this 1sofrequency DPD
are narrowly tuned to 60 kHz and have a characteristic func-
tional organization in which cells having similar binaural res-
ponse properties are found grouped together, with each bi-
naural class occupying a specific portion of the DPD. The in-
fericr colliculus is the site of convergence of the ascending
projections of at least seven separate brainstem auditory nuc-
lei, each of which displays a unique response to binaural stim-
uli. Hypothesizing thar their projections onto the DPD might
impose this organization of binaural responsc properties, we
made deposits of horseradish peroxidase into phvsiologically
defined regions of the DPD. We have determinied that the
DPD receives projections from each of the brainstem nuclet
which project to the central nucleus, and these projections ap-
pear to originate in the appropriate 60 kHz regions of the
lower auditory centers. These projections are not uniformly
distributed within the DPD. with the topography of inpuls
generally  correspouding  to the organization of binaural
regions. Projections to monaural regions of the DPD include
monaural nuclet such as the cochlear nuclel and the inter-
mediate and ventral nuclei of the lateral lemniscus. Binaural
brainstem nuclei tend to project to more binaurallv dominated
portions of the DPD. Supported by a grant from the NIH (NS
21286-03).

Sensory Prevalence During Multimodal
Conditioning in Phvllostomus discolorT

G. Rother

Three male Lesser Spear-nosed Bats (P. discolor) were
trained in a two-choice apparatius to choose the stimulus
marked side for food reward. As stimuli were used: a) 2-38
kHz preudo-random noise; intensity 70dB SPL (30 cm); b) white
Light, & cm in diany; brightness 1.35, (0.13, 0.02 and 0.002)
cd/m?; ¢) 5 ml/s airstream fully saturated with grass or
banana fruit-flavour respectively. The positive assignment
consisted of these three simultaneously presented signals.
The animals mastered this task after surprisingly short time
(180 runs each). In the following test runs with separately pre-
sented acoustical. optical and olfactory signals, the optical task
turned out to have been learned best, followed by the noise
signal. No attention was paid to the sliactory stimulus at this
time but after some 1500 runs of extra-training for each, all
three anmimals performed very well on ollactory cues (i.e.
grass-flavour) only. Thus all three parameters could be tested
against one another in direct bimodal comparisons to evaluate
the sensory prevalence. In all combinations tested the strong
optical stimulus was answered best followed by the acoustical
one. Step by step attenuation of the optical signal (see b
above) accordingly led to increasing choice rates of the other
two parameters. Transposition of the grass-flavour with the
more accustomed banana fruit-flavour, which was easilv done
in less than 20 runs, only slightly improved the choice rates of
the olfactory stimulus in comparison to acoustical and optical
signals. In a separate olfactory test the animals showed a
scarcely surprising preference of banana versus grass odour.
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An Ultrastructural Study of Megachiropteran
Spermatozoa: Implications for
Chiropteran Phylogeny ™

Greg Rouse and Simon Robson

The sperm of all species were found to he very similar. The
head is extremely {lattened and spatulate; the nucleus is cap-
ped by a long acrosome that comprises the proximal half of
the head and covers two-thirds of the nucleus area, and a
prominent sub-acrosomal space possesses a unique ‘anvil-
like” shape. Redundant nuclear envelope forms a ‘scroll’ in a
restricted region of the neck, next to the hase of the proximal
centriole and the most proximal of the mitochondria. The ax-
oneme is atvpical for mammals, the central singlets arising
distal to the outer doublets. Coarse fibers 1, 3, 6 and 9 arc
larger than the remainder, a feature shared with the microchi-
roptera, most insectivores and the primates. The large sub-
acrosomal space of the megachiropteran sperm is significant-
Iy different from that of the microchiroptera. These results
are consistent with a large phvlogenetic distance between the
two chiropteran sub-orders.

The Processing of Complex Echolocation Sound
Elements in Bats: A Behavioural Approach*

R. C. Roverud

Bats of the species Noctilio albiventiis and Rhiinolophus youxi
were trained to discriminate differences in target distance.
Loud, free-running artificial pulses, simulating the bat’s
natural CIF/FM echolocation sounds, interfered with distance
discrimination. Systematic modifications in the temporal and
frequency structure of the artificial pulses resulted in orderly
changes in the degree of interference. Artificial pulses simu-
lating the natural CF or FM components alone had no etfect.
These findings indicate that CF/FM bats usc both the CF and
FM components of their CF/FM echolocation sounds for
distance discrimination. The CF onset activates a gating
mechanism that, during a narrowly defined subsequent time
window, enables the nervous system to process FM pulse-
ccho pairs for distance information.

The Ability to Discriminate Sugar Concentrations
in Glossophagine Bats*

H. J. Rubbelke and O. V. Helversen

Flower visiting bats of the subfamily Glossophaginae
(Glossophaga soricina and Anonra candifer) were kept in cap-
tivity and their behaviour was studied by means of artificial
flowers with different concentrations and portions of sugar
solutions. The leeders could be exploited only during hover-
ing flight. When given a choice between different concentra-
tions of sucrose solution the hats preferred concentrations of
20-35% compared to those of 10 or 50%. To analyze their
ability of discrimination between different concentrations
their visits at two feeders were ohserved, with one feeder
having a constant concentration of 10% and the other a
variable concentration. (At each visit — monitored by a light
trap — a purtion of 20 (mu)1 was pumped into the glass vessel
of the teeder; the electric control of the pumps and the count-
ing of visits was performed by means of a micro-processor
device). The activity pattern of the bats was constant over the
night when plotted in 15-minute intervals, but “bursting”
when observed at a finer scale. Beginning with trial and error
visits (50% choice Jevel) each evening, within about half an
hour the animals preferred the feeder with the more concen-
trated solution. Even a one-percent difference in concentra-
tion was discrimiated significantly
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Ontogeny of the Echolocation System in the
Rufous Horseshoe Bat (Rivnolophus roixi)”

Rudoll Rubsamen

In a maternity colony of many thousands rufous horseshoe
bats (Rhiimolophus rouxi) in Sri Lanka the voung bats were
bore within a period of two weeks in the beginning of Octo-
ber. During the first month the new born bats were left back
inside the cave at night while the adults left {oraging. The
baby bats then crowded together in large clusters at the walls
of the cave and emitted isolation calls with energy partly in
the human hearing range. In the first davs after birth the
spectra of these calls, exclusively emitted through the mouth,
showed a harmonic structure with a fundamental frequency
between 7-12 klz and two up to four karmonics. Within the
tirst week the pattern of vocalization remained constant but
the frequency increased and renched values between 16-20
ki1z for the fundamental frequency of the call. In bats of this
age the ability of hearing could he demonstrated neither by
behavioural tests nor by electrophvsiological recordings of
evoked potentials in the inferior colliculus. From the 9th day
on audiograms could be measured, broadly tuned to a {re-
quency range between 20-50 kliz. Alter two weeks the bats
still emitted barmonic isolation calls through the mouth with a
[undamental frequencey of about 20 kHz, but in between these
calls short sequences of vocalizations were detectabile which,
like echolocation calls in adults, are emitted through the nose.
These pulses were higher in frequency when compared with
the oral vocalizations in the same animais. The fundamental
frequency of about 29 kHz was hetcrodvned by two harmon-
ics at b8 kHz and 87 kHz. Audicgrams in the same bats show-
cd that the hearing range had shifted towards higher frequen-
cies and elucidated an increascd heaving sensitivity in the fre-
quency band of the second harmonic of the calls emitted
through the nosc. In the course of the 3rd up to the bSth week
after birth the second harinenic of the echolocation cails in-
creased from 58 kldz to reach the frequency range of 73-78
kHz. vocalized by the adult bats. While initially sound energy
had heen equally distributed in all bands of the harmonte call,
in four week old bats the sccond harmonic was emphasized
by at least 20 dB. In all steps of the development audiograms
could be recorded that showed an increased sensitivity tuned
to the second harmonic of the echolocation calls. This hearing
filter shiited from 58 klz up to 78 kHz continuously covering
narrower frequency bands.

Defense of Feeding Sites by Northern Bats
(Eptesicus nilssonidt

Jens Rydell

A nursing colony of 26 female northern bats, all individual-
Iv marked. was studied in South-Ceniral Sweden. Observa-
tions on foraging bats were made on three distinct feeding
sites within 250 m from the roost. The bats foraged indivi-
dually and established tervitories at feeding sites around trees
and buildings. Each feeding site was used regularly by two to
tour females. Other females and non-members of the colony
used the feeding sites occasionally. Intrusions into already oc-
cupied feeding sites reswited iu territorial conflicts (47%),
passive departure by one or both opponents (43%) or mutual
acceptance (11%). Territorial contlicts werc initiated priraari-
Iy (90%) by the females who visited the feeding site in ques-
tion regularly. These individuals were dominant over non-
reproducing females and non-members of the colonv. A rank
order occurred amonyg the “regular visitors” at cach feeding
site. Territorial conflicts were settled by means of aggressive
chases and/or audible vocalizations and possibly by mutual
avoidance of the territories. Conflicts occurred throughout
the summer, but hecame less frequent in July when the insect
abundance increased.
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Biochemical Studies on the Male Accessory
Structures of Rouscllus icschenauiti*

VoML Sapkal

Althowgzh the adult males are sexvally active from October
to April, the testis exiubivs two peaks of spermatogenetic ac-
tvity during this period. once during October-November and
a second time during February-March. Sialic acid cvele in the
epididimis, prostrate and Cowper's gland muns paraliel to the
sperm atogenetic activity in the testis. The amount of sialic
acid s, however, negligible 1 the seminal vesicles. Ak
phosphatase activity runs clusely parallel to the spermatogen
enc acovity in all the accessery reproductive organs. The
acid phosphatase activity i seminal vesicles. prostrate and
Cowper's glands runs parallel to the “por : tr);‘vnvtic avziviw
i the testls, but has a single peak of acti
i December after which there is
physiological role of these metabolites

‘mviu.xl deg
s s discussed.

Acoustic Significance of Rigid Tracheal Pouches
and Infiated Nasal Lhdmbers in the Echolocating
Horseshoe Bat, Rinolophie: hilderbrandti®

Roderick AL Suther: and Jeifrey J. Wenstrug

Horseshoe bats have three ngid, cartilagenous, sir-filled
chambers which conneet to the trachea behind the larynx.
Two of these are locoted om each side of the (raclica im-
mediately behind the laryny, the thicd 1s dorsal to the trachea,
opening into it by a shert duct. These bars also have mnflated
nasal cavites, K hildehandtl normallv emit long duratinn
constant [requency soiar puises through thelr nost Maost
of the enerygy is in the second harmenic at about 47 kHz with
the tundamenial and higher harmonics suppressed, We have
investigated the effect. on the acoustic wave form in the
trichea and on the emitted sonar pulse, of selectively 11‘1 Ny
these cavities and of forcing the bat to ve ze throvg
mouth by =calinyg ils nostrils. Filling &1 three
povches had no consistent significant offect on the vocal out-
put but increased the fundamental component in the trachea
about 15 dB. Forcing rhe bat to vocalize throngh its mouth
had no effect on the subglottal acoustic waveform but the
fundamental of the enntted waveform was increased vp to 20
dB with the Srd and 4th harmonics increased about 10 to 15
dB. compared to nasal emission. The nd harmonic was unal-
feeted in three cases but attenuated 16 dB g 2 4ih case, Par-
tially fiiling the wflated nasal cavities caused o 7-11 dB in-
crease in the nasdily emitted {undamentai, but fusing the two
nasal cavities by perforating the bonv se p‘nm ha no etfect
on the ¢ n*p[imdc ol harmonic com ponents the emitted
pulses. We conclude that the tracheal pouches attenuate the
amplitude of the fundamental transmitted to the lungs,
perhaps Lo safeguard ]m" monary perfasion, and that nasal
passages suppress the tundamental plus 3rd and 4th har
monics of the emitted sonar pulse, This project is supported
by NSE grant BNS 82-17099.

N

Activity Patterns of Non-Breeding Communities of
Nvetalus nocinle (Manrmalic. Chivopicra)
in Switzeriandi

Hans-Peter Stutz and Marionne Hafiner

sonal pnd nocturnal acrivity patterns of N nectala
wed along rivers dm\ngr the vears 1982-1985. The

[ onociitla were res ated by
whiich were comnected with ultra-
onal presence v es

The =
were stud:
activity patterns of t!\A
event recorders (ZE 631)
sonic detectors (QMC mini). The see
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tablished by observation of emerging N. noctula and foraging
individuals in riparian areas. The relation between dav-roosts
and for, aqmg sites as well as the relation between registrated
flight activity and presence in dav-roosts were prooled by ob-
servations of reflex marked individuals at roost sites {cmerg-
ing, returning bats) and in foraging areas. There is no evi-
dence for reproduction of N. noctula in the study area. Most
af the known day-reosts were abandened during summer. Oc-
cupied roosts consisted of males only and only males were
caught in riparian loraging areas during this time of the vear.
With the exception of November, December and January, N
noctile foraged regularly on warm evenings throughout the
year. In spring N. nochula foraged mainly in the evening at
sunset. A sceond foraging period was regularly observed at
sunrise during summer. A single foraging period at sunset
was the rule in avtumn. Foraging perinds at sunset and
sunrise lasted about 20 to 90 minutes each. There is no
~1;,muu. t difference of foraging time hetween communitics
f both sexes and those which consisted of males only. The
ch:mge from unimodal to bimodal foraging patterns can nol
be explained by the reproductive status of N. noctule because
there occurs no bhreeding in the study area. The {oraging
period at sunrise seems to depend on weather conditions.

Apparent Competition Between Two Species of
West African Fruit Bats

. W, Thomas

In Tvory Coast, West Africa two species of pteropodid fruit
bats (Micropteropus pusilius and Epomops buettikojori) show
extreme overlap in habitat use and diet. Both specics remain
in the savanna zone throughout the vear and during the dry
season minimum of fruit availability both species rely heavily
on a single fruit species, Ficus capensis. When the biomass of
ripe F. capensis drops to its minimum at the height of the dry
scason, the resident population of E. buettikoteri requires all
the available truit resources. At this time mark-recapture es-
timates of the M. pusillus population show that it suffers over
a 50% reduction in numbers. The population subsequently
recovers through two birth/recruitment periods when fruits
are superabundant during the wel season. £. hucttikojeri and
M. pusillus appear to compete for the same limiting fruit
resource; however, this period of competition is too brief to
result in the extinction of M. prsilius. Annual cyeles of fruit
abundance appear to be critical in permitting coexistence.

An Automatic and Remote Method of Observing
Summer Colonies of BatsT

Virginia M. Tipton and David C. Derawitsch

These observational techniques were developed to provide
minimal disturbance of a maternity colony of Plecolns town-
sendil virginianus, We wished to determine the patterns of
nightly seasonal activity and observe the bats in the roost dur-
ing the davtime. Observation of the bats is done entirely in
near infrared (IR) light, which cannot be detected by the
animals. Because humans also cannot detect this infrared il-
umination, an IR-sensitive image intensifier tube is used.
The detected illumination is then converted to composite
video and recorded on tape for later viewing and analysis.
The entire setup is portable and is powered remotely by a
12V DC source. The equipment can be used f{or either short-
or long-term recording. With this system, observers can be as
far as 500 feet from the bats, can sleep through the night if
desired, and do not have to be alert at the time of the hats™ ac-
tivity. Two possible kinds of lights are miner's rechargable
lead-acid lamps fitted with Kodak No. 87 IR filters and light-
scattering lenses or high output IR light-emitting diodes
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(LEDs). The miner's lamps will operate for ahout 14 hours
maximum and are most uscful for overnight viewing of large
areas. The LEDs can easily be connected to the remote
power source that can be recharged throughout the season.
Thus, an observer would only hiave to enter a maternity site
twice: once to set up and once to remove the equipment. The
image intensificr, video camera and zoom lens are in a water-
proofed tube which is mounted on a motorized tripod. All op-
tical adjustments and directional positioning are accomp-
lished through remote-controlled motor drive mechanisms.
An image enhancer, time/date generator, and high resolution
monitor along with the motor drive controls are located
remotely with the VHS video recorder.

Echolecation: Detection of Phantom Targets in
Noise by Serotine Bats; Negative Evidence for
the Coherent Receiver Hypothesis?

N. Troest, B. Mohl. and A. Surlvkke

Using a ves/no paradigm, three serotine bats (Epfesicus
serotinus) were trained in a target simulator to report the
presence or absence of 4 phantom target. The echolocation
cries were intercepted by a microphone, amplified, and re-
turned by a loudspeaker as artificial echoes with a delay of
3.2 msec and a level determined by the overall gain and cry
amplitude. The peak amplitude of each pulse was measured,
and the echo level received by the bat calculated. Gain was
adjusted as in conventional up/down audiometry. The target
was presented in 50% of the trials, chosen pseudorandomly.
False alarm rates ranged from seven to 16%. Under these
conditions the three bats required echo levels of 40, 44, and
483 dB peSPL(S.D. + 13 dB) for 50% detection. The relatively
high levels were found to be due to the cluttering effect of the
real echo from the loudspeaker. Subscquently, the phantom
target was masked with continuous, white noise (Ng) at -19
dB re. 20 microPa*Hz 172, Thresholds increased by seven,
nine and 14 dB. Energy tlux density (SE) of a representative
crv at threshold amplitude was computed to estimate signai
to noise ratios. (SE/Ng). The ratios found were 36, 47 and 49
dB. At a similar rate of false alarms, a coherent receiver re-
quires a Sg/Ng) of about two dB. We conclude that our find-
ings do not support the hypothesis of a coherent receiver tor
the echolocation signals by bats.

Progress Through Bat Conservation International”

Merlin D. Tuttle

Current conservation problems and progress will be repor-
ted, and a new 15 minute slide/tape program, “Why Save
Bats,” will be shown. The program consists of 75 slides of 27
genera and 34 species, illustrating bat values and conser-
vation needs worldwide. It is designed to promote a better
public understanding of bats and will be available in approp-
riate loreign language editions.

Prolonged Storage of Spermatozoa in
Hibernating Bats*

T. A. Uchida and T. Mon

There have been excellent and extensive reviews of this
problem (Racey. 1975, 1979). The present paper deals chiefly
with the sites and mode of sperm storage, based on our own

ultrastructural observations. In the table, “Survival,” refers
to live sperm which have established a special orientation
towards the epithelium and close relationships with the
microvilli or indentations of the epithelial cells in the principal
sites. “Life” indicates live sperm lacking such orientation and
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ascociation. Infiltration of polymorphonuclear leucocytes
does not occur in the storage sites, although engulfmoent of
spermatozoa by the epithelial cells is ohserved in the survival
sites with the exception of the uterus and colliculus tubaricus
of P abramus.

Narrow Band Frequency Analysis by
Echolocating Bats*

Marianne Vater

Neurophvsiological data on the tuning characteristics of the
peripheral and central auditore system of hats arc summarized.
These comparative data are discussed in relation to results
obtained in non-ccholocating mammals in order to work out
basic similarities and to define structural and functional dif-
ferences which can be interpreted as adaptations to the echo-
location tasks. Particular «uention will be paid to the two
most sharply tuned mammalian cuditory svstems found in
horseshoe bats and mustache bats, New results correlating
specialized cochlear morphology with sharp tuning character-
istics derived by the HRP-technique to map the {requency
representation in the cochlea wili he presented.

Differences in the Localisation of Nucleolus
Organizer Regions in Chiromosomes of European
Vespertilionid Bats”

Marianne Volleth

There are only few, but distinet differences in the chromo-
some structure of European Vespertilionid bats. With certain
staining techniques (Q.G), the differences of the then visible
handing patterns can in mast cases be analysed as transloca-
tions of complete chromosomal arms. To one’s surprise, how-
ever, the nucleolus organizer regions (NORs) of various
species are to be found on different chromosomes. The loca-
tion of the NORs does not only dilfer berween genera. but
also between individual species within some genera. Using
the resulis of AgNQO, staining of air dried chromosome prep-
arations, the Eurepean Vespertilionids can be divided into
two large groups: 1. Species with a secondary constriction on
chromosome 15, which can be proved as a NOR. Some
species possess a [urther pair of chromosomes bearing an ad-
ditional NOR. Amongst them are: Eplesicus serotinus, Pipi-
strellus savid, Pokulili and P nathusii; Nvetalus leislers and N
noctula  (additional NOR on  chromosome  8);  Vespertilio
murinus (additional NOR on chromosome 23). 11, Species
without secondary constriction. Here the NORg are located
above the centromere of several acrocentric chromosomes.
Sequential staining (AgNO., after Q banding) shows that dil-
ferent chromosomes are concerned with different genera (and
subgenera). Amongst them are: Pipistrellus pipistrellus, genus
Myatis, genus Plecotus. On the one hand these results prove
the hypothesis of T.C.HSU (1975). which states that a single,
long NOR is more ancestral than the occurrence of many
small NOR-sites. On the other hand it can be said that such
rearrangenments took place independenily several times
within the investigated genera. The position of the NORs can
therefore be used as a criterion for the judgment of phyvlogen-
etic relationships.
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Topographic Representation of a Sound Localiza-
tion Cuc Within Frcqucncy Band Representations
of the Mustache Bat’s Inferior Collicuius™

Jefiery J. Wenstrup, Linda S. Rogs and George D, Pollak

The musiache bat's auditory svslem umt'lim o greatly en-
targed representation of the 60 kHz constant frequency (CF)
compenent of its hiosonar signal. In the au(i.im v midbrain,
the 60 kHz representation fills roughly one-third of the cen-
tral nucleus of the infe (‘ulliulhxs, thus providing @
massive, accessible wpw\mw on of a narcow irvqw\‘(\
band for detailed physiological study., Within this region, we
examined the topographic organization of binaural responsges.
We {ocused ouwr study on El neurens — neurons excited by the
contralateral car, inhibited by the ipsilateral ear, and whose
respc 18 @ function of the interaural intensity disparity
(1D, We pbserved that Ll rc*spun\e\‘ were spatially segreg-
ated from other binaural response types, located within the
ventromodial part of this 680 kliz representation. We also
found a ematic shift of 111D sensitivity within this El
gion: Ef responses inhibited onlv by relatively mtense ipsi-
lateral srimulation arc Jocated dorsajlv, with a svstematic
decrease i the relative ipsilateral M“nm“ required {or in-
hibition at mare ventral recording sites, We also examined
the topographic organization of binaural responses in
frequency-band lammac from other parts of the mustache
hat's inferior colliculus. As in the 50 kHz region, El units
were spatiaily segregated. Morcover, we found evidence of a
similar topographic organization of IID sensitivity within
these fr(’*qumcv—h(md laminae., Our yesults suggest thar a
topogray hic representation of D sensitivity mav be commmon
in the auditory system of mammals.

Reproductive Biology of Preropus vodricensis™
Chris West

Data are pre sented un the behaviour of a group of Plerupus
rocriie maintained  in captivity  under a reversed
light/dark regime at the Jersey W ildlite Preservation Trust.
Attention is focuszed on maternal care-giving behaviour and
infant development from birth to independence in eight
mother/infant dvads, as well ag social interactions and sexual
activity within the group over the same period. Data are also
presented on gestation periods. inter-birth intervals and svn-
k}ll(mf' of breeding. The reproductive hiology of this captive
group s compared \‘,nh that of the same species in the w 11d
and the effects of captivity »n the social srganization and re-
production of the group are discussed.

Altruism and Cooperation in Bats*

Gerald 8. Wilkinson

Bats provide a unigue opportunity to conduct comparative
studies of social behaviour because (‘"!\(’1\ related species
FOUST N TOUpS of difiercnt sizes so i whach contain close
relatives and others, unrelated indivi imls This paper dis-
cusses methaeds for discriminating between the evolutionary
mechanisms, kin selection and reciprocity, one or both of
which must vperate te permit either cooperative {donor and
recipient benefit from act but recipient benefits more) or
altruistic (donor pavs a cost while recipient benefits) behavior
to persist in a popudation. To obtain a first approximation of
the likelihood for kin selection to operate in a particular
species, 1 modified version of Sewell Wright's istand model s
used to cstimate the average level of relaredness within
temale groups with group sizes, strvival raies, and dispersal
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rales chosen to be representative of most bat social systems.

Next, methods are discussed [or estimating the costs and
henefits of particular hehaviors. These techniques are then
used on publishied and unpublished data to compare
Phyliostomatid bat species — Desmiodus rolundus, Phyvilosto-
nmus hastatus, P. discoior, Cwrollia perspiciliata, CGlossophaga
sorteina, and Arlibeus jamaicensis — in terms of tvpe of
altruistic and cooperative behavior each species is known to
perform and the actual or probable level of relatedness within
female groups. These results show thai average level of
velatedness within a group across species does not correlate
well with expression of altrustic behavior; however, the com-
positional stability of female groups does appear to correlate
with altruistic behavior. Although this result does not pre-
clude the possibility that individuals in some species may
preferentially interact only with close relatives, thereby im-
plicating kin selection, it suggests that re (,1proc;11 exchanges
of aid may also occur. These results are use to suguest hat
species which may prove fruitful for further research on com-
plex social behavior.

Echolocation Pulse Design in Bats and Dolphins®

Karl Zbinden

Bats and dolphins have adopted different strategies in
sonar signal design., Bats have developed & considerable
range ot ditferent pulse types adapted to different tasks.
Hunting bats of many species can vary their pulse tvpes in
due course whenever the echolocation requirements change.
Dolphins however iave developed anly two hasic sonar pulse
types. The basic pulse structure is species independent and
remains almost unaltered when the pulses are used under
various echolocation conditions. Useful sonar pulses have ¢
defined range of phy characteristics. This range is sub-
stantially restricted or influenced by the propagation charac-
teristics of the ditfferent media air and water. In air the most
seriously limiting factor is the high, frequency dependent
sound attenuation, whereas in water it is the high absolute
sound velocity. In order to optimize the sensitivity of their
sonar system, bats have to emit relatively long pulses at low
ultrasound {requencies. Since underwater sound attenuation
is much smaller, dolphins do not need to resort to long pulses.
On the contrary, thev use short clicks with a rather high
dominant frequency. If they were using long, low frequency
pulses, other important requirements for a well designmed
sonar system could not be met: accurate ranging and ade-
quate resolution of target structure. Indeed the overall sen-
sitivity might not even be increased by such a measure,
hecause underwater biological noise 1s most important in the
low ultrasound range A good range resolution is generally
ohtained by using broadband signals. A large bandwidth 1s in-
herent to dolphin pulses which genmall_v have durations less
than 200 (mujs, in many cases even only 30-50 (mu)s. With
their long pulses, bats have to use frequency modulation in
order to increase the bandwidth. Similar to dolphins they
achieve target resolutions in the order of a few centimeters
with these signals. Apart from being capable of target detec-
tion and target ranging a useful sonar system should allow
target recognition and discrimination and ideally also the
weasurement  of the target velocity. Recognition and
discrimination are again best met by pulses of a large band-
width, whose echos are most ‘colourful.” Accurate velocity
discrimination is onlv possible by means of narrowband pul-
ses with a high number of cvcles. Such pulses are used by
horscshoe hats and may be important for specialized hunters
in the first line. The pulses of other hats allow only moderate
velocity resolution or are even designed to be doppler toler-
ant. All dedicated echolocation pulses used by dolphins do not
allow relative velocities to be measured on a single pulse
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basis. In order to be useful for this purpose they would have
to be 4.5 times longer or of much higher frequency than pul-
ses n air with the same resolving capacity. If at all of biol-
ogical importance, underwater velocity measurements would
have to be made by means of coherent pulse trains or other
types of signals, such as whistles.

Mechanoreceptors of the Chiroptera Wing*

John M. Zook

Fine tactile diserimination ol the hand-skin is generally
limited to mammals with highly dextrous hands, such as
primtes or raccoons. In the evolution of the forelimb into an
airtail, Chiuroptera have sacriliced digital dexterity [or flight.
However the tactile sensitivity of the hat hand-wing is in fact
very well developed. Eight microchiroptera species were ex-
amined with o combination of histological techniques and
physiological recordings from somatosensory cortex and
winy primary alferents. Two general populations of mech-
anoreceptors are ol interest. The first sct s predominantly
fast-ndapting, with large receptive fields centered at points of
apparent intersecting stress-lines: where two or more elastin
hands come together. Concentrations are also found at points
in the membrane where thving inscects are most commonly
caught. such as the region below and distal to the elhow. A we-
conct set of receptors are predominantly slow-adapting, with
small, circumscribed receptive fields centered at raised-
epithelial dome structures resembling touch domes. Maorpho-
logical and physiological evidence suggests that the dome
mechanoreceptors are Merkel cell-disk complexes. Domes
are distributed over both sides ol wing in orderly patterns
that vary hetween species. Dome receptors are mechanically
isolated, active onlv on direct contact ot the dome or move-
ment of the single hair which protrudes from each dome
structure. Air puffs are excellent stimuli. Somatosensory cor-
tex which 1s principally devoted to the slow-adapting dome
receptors, also has ndependent topographic representations
ol the dorsal and ventral surfaces of the swing membrianes.
The preliminary hyvpothesis from these data is that the dome
mechanorceeptors might supply fecdback on airtlow patterns
over the wing and thus cue a flving hat to the changing hit
properties of the wing under dilferent flight conformations.
This project 1= =upported by Ohio University OUGRC 715,

Improvements of Portable Systems
for Ultrasonic Detectiont

Ingemar Ahlen and Lars Pettersson

During the past fow years it has become generally accepted
that it is possible to identify and census bats in the field with
acoustic techniques. However, in order to make the methods
efficient and the results reliable, some basic requirements
must be fulfilled: 1) a portable system which allows unrestric-
ted mobility and also makes it possible to detect and store all
signals needed for identification and subsequent analysis; 2)
bat sonar and other frequently used sounds must be suffi-
ciently species specitic to permit recognition by the observer;
3) a good knowledge of variation in bat flight activity is need-
ed to avoid periods with a low probability of encountering
bats: 4) efficient procedures in census work must be devel-
oped. To make results comparable between areas or over
time the methods have to be standardized. Detector Sys-
tems: In Bonun 1983 a detector with a new, linear {requency
division svstem (D-920) was described, including their appli-
cations. The D-920 detector contains two ultrasound conver-
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sjon systems; a {requency division system with preserved
amplitude information and a superheterodyne system. For
maximum accuracy the tuned frequency is shown on an LCD
display. The D-960 detector contains. in addition to the two
systems mentioned above, also a time expansion system. A
sequence of the ultrasonic signal is stored in a digital memory
and may read out at a reduced speed. The use of an ordinary
cassette tape recorder instead of an instrumentation recorder
is thus possible, with essentially no loss of information.
Species ldentification: In a study which included all
Scandinavian species (Ahlen, 1979, 1980, 1981) it was possi-
ble to demonstrate that sonar and social vocalizations were
species specific for at least 13 of the 14 species. The conclu-
ston 1s still vahd since 23 species from Europe have been
recorded. Species identification is often casier when hearing
15 combined with sight ohservations of the {lying bat. It is pos-
sible to use strong spot-light (short moments to avoid distur-
bance) to get a better look and flash photos for documenta-
tion. A cassette with sounds [rom more than two-thirds of the
European bat fauna processed by two conversion svstems is
being prepared together with documentation. Variation in
Flight Activity: Data collected by a set of instruments for
automatic recording of bat flight activity are shown. All
stored bat cells can be identified and the tapes are scanned at
high speed using instrumentation tape recorder, a digital
memorv oscitloscope and an FIFT analvser. Census Based
on Acoustics: Data from @ province in Sweden (12 400 km?)
which was censused for bats are shown.
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FRONT COVER

The King's College Tower, University of Aberdeen, Scotland, where the
Seventh International Bat Research Conference and the Third European Bat
Research Symposium held their joint meeting from 19-24 August, 1985. The
historic University at Aberdeen will celebrate its 500th anniversary in 1995. It is
one of the oldest universities in Britain and 1s one of the finest. The campus is
grouped around the sixteenth century chapel and buildings of King’s College.
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