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A Banded Glossophaga soricinu Captured at Isla Baru
Cartagena, Colombia

Carol ina Murcia
Deparrarnento de Bioiogii, Universidad del Valle, Apartado 2188, Cali, Colombia

C)n 1r lu ly,  198 l ,  whi te rnist-nettrng bats at  the
lsla Barir, I captured a banded Glossophaga
soricina. Isla Barfr is located adjacent to Car-
tagena and is a small strip of land 25 km long and
five km wide, separated frorn 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

captrrred together rv i th four other G'  sor ic ina

t 6d I and nine individuals of other glossophagine

species. Mean weight and forearm length for C.
soricina are 13 g and 40.2 mm, and for the other

A NEW ULTRASONIC DETECTOR

A nerv ultrasonic detector (f ig. 1) has been
developed at the Department of Technology at
Uppsala Universi ty,  in cooperat ion rv i th 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 ieaves the amplitude of the signal unaffected.
The processed signal may be l istened to on head-
phones andlor recorded on a cassette recorder. In
the latter case an accurate laboratory analysis of
the s ignal  is  possible.  The processed signal  is  s ine-
shaped, and it rnay thus be meaningful to perform

species are 10.4 g and 39.7 mm respectively. Four
of the five G. soricinq had a developed
epididymis.  A female,  captured at  ls las del
Rosar io at  the same t ime, was lactat ing.

All the bats captured rvere roosting in the vil lage
church, where a huge colony is establ ished and re-
rnains undisturbed dur ing most of  the year.  ' fhe

specimens are now in the Museo de Vertebrados,
Departamento de Biologia,  Universidad del  Val le,
wi th 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
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spectral analysis (FFT) on the recorded signal.
Pigure 2 shows a plot  of  an ul t rasonic burst  in i rs
original (A) and processed (B) lorms.

The main difference between the D 920 and the
QMC 3200* and the Westec respectively is t,Lre
good ampl i tude l inear i ty of  the D 920, i .e.  rhe in-
stantaneous, relat ive ampl i tude oi  the output
signal  is  the same as that of  the or ig inal  s ignal .
Another di f ference is the s ine-shaped output
signal of the D 920. The QMC 5200 and rhe
Westec have square-wave outputs, making spec-
tral  analysis of  the s ignal  more unrel iable,  due ro
the presence of the harmonics of the square-wave.

In order to obtain a measure of the fresuencv of
the s ignal  of  under f ie ld condi t ions,  rhe D 92b is



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 weli as HF- and AF-
outputs. A switchable fi l ter at the input of the
detector eliminates low-frequent signals during
e.g.  a l ine t ransect 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 wil l 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 pr ice 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 wil l be in-
t roduced dur ing the spr ing 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.

l r ig.  L fhe D 920 ul t rasonie dctector

I l {  Scl l t  I  r t ld iv,

Volume 26: l

Fig.  2.  Plot  of  an ul t rasonic bursr in i ts or ig inal  (A) and pro_
cessed (B) lorms.

Special Research Expedition

The tropical regions of the earth, besides being
amongst the most beautiful places of the world,
contain the grealest diversity of l i fe on the planet.
These areas are the "storehouses" of a large
percentage of the earth's genetic information anci
must be preserved. In order to effectively maintain
these areas much more study is needed.

The country of Belize (formerly Brit ish Hon-
duras), though quite 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 (ZRl) 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 wil l assist in a l0-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 l ists 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), f ishing bats,
and vampires. There are several species in the area
that have not been recorded for Belize. Join in this

Bat Research News
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study of some of the most interesting, least
understood mammals in the world!
Accommodations:

Our rainforest f ield station is a rustic wooden
building located on the banks of beautiful BIue
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, rve
rvil l  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 wil l f ind 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) wil l
make all your necessary travei arrangements, in-
cluding the lowest fare from your point of origin
to Bel ize.

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

If you are interested in joining the expedition,
please contact Mr. James Serach at International
Zoological Expeditions, Zoological Research In-
stitute, 210 Washington Street, Sherborn, MA
017'70. Telephone: 317 -655-1461.

SYMPOSIUM
COMPETITION AND COEXISTENCE

The Zoological Society of Southern Africa is
holding a symposium on "Competit ion 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: competit ion for space; ex-
perimental studies of competit ion theory; trophic
niche separation; multigrazer systems; competi-
t ion, evolution and speciation; coexistence; and
parasitism and symbiosis. Authors who wish to
present a paper or poster on the above mentionecl
topics or related areas of interest should submit
tit les no later than lst February i985. For further
information on the program and registration
forms, write Dr. Graham C. Hickman, Organiz-
ing Chair Committee Member, Departtnent of
Zoology, P.O. Box 375, Pietermaritzburg Natal
3200, Republic of South Africa,

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.

Phil ip Nevil le is entering his third and last f ield
season of his doctoral study, comparing the abun-
dance and feeding ecology of bats in different
forest types in North-east Scotland. Phil ip 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 suritus 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 visit ing Sulawesi in Indon'sia
for two months this year in part to make observa-
tions on bats as poll inators 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-sell ing album

Bat out of Hell. (Courier-Journal, Louisvil le, 2l
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 skil l ful
and creative photography of Merlin Tuttle. This
effort provides a welcome and timely assist in
reeducating the public about our favorite animals.

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

Book Review

Hil l ,  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 qualif ied to
take on such a challenge; both are respected bat
biologists and have first-hand knowledge of bat
faunas the wor ld over.

The book begins wi th a short  introduct ion to
contemporary taxonomy. The occasional diver-
sions into nomenclatural trivia (e.g. Oldfield
Thomas' response to the challenge of producing
the world's shortest scientif ic name, Ia lo) 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 f l ight is provided in the fourth chapter. Fre-
quent comparison of  f l ight  anatomy and
physiology amon! bats, birds, and repti les (pter-
saurs) aids in i l lustrating 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 snd
Developmenl, 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-
t inct ion.") ,  the chapter is c lear and complete.
Chapter eight, Echolocation qnd Vocalization, is

Volume 26: I

perhaps the weakest section of the book. The
authors get off to a fine start with an enjoyable
retell ing 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 8.3 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
s i te select ion,  social  behavior,  predat ion,
demographics, migration and homing. Chapter
10, entit led Mon ond Bats is excellent. Hil l and
Smith have done a fine job of gathering together a
nurnber of interesting myths and folk tales in
which bats play a central role. This chapter is the
high-point of the book and wil l 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 Generql Books and Regionol 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 scientif ic names.

Hi l l  and Smith have produced a very c lean
book. I  noted few typographical  errors.  The
figures are of mixed quality; the anatomical i l-
lustrat ions are excel lent  but many of  the l ine-
drawings of bats are less than spectacular. Figure
6.1 shows a lower l imi t  of  the thermoneutral  zone
of Pipistrellus to be 30o whereas the text srares
that i t  is  32".  The symbols in f igure 7.6 are nor ex-
plained and the Strelkov (1969) citation given in
the legend for f igure 9.6 is not included in the
bibliography.

Although a number of excellent books on bat
biology have been published since 1980, the Hil l
and Smith volume fi l ls 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-

Bat Research News
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onomic, or geographic specialty wil l not be disap-
pointed. The writ ing style is more relaxcd than
that found in recent technical volumes on bat
biology , but Hil l and Smith do not convey the
personal excitement for the subject as does F'enton
in his recent book, Just Bats. All things con-
sidered, the authors have achieved their goal.
Bats: A Natural History wil l provide the serious
student or general reader with a thorough in-
t roduct ion to bat bioloev.

-  Peter V. August
Conservation and Research Center

Front Royal ,  Virginia 22630

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

EDITOR'S ACKNOWLEDGEMENTS
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M. Brock Fenton, Arthur M. Greenhall, Karl F.
Koopman, Thomas H. Kunz, Richard K. LaVal,
John J.  Raswei ler  IV,  Merl in D. Tutt le,  Wi l l iam
A. Wimsatt .

The edi tor  a lso thanks Patr ic ia Brown, K.B.
Kar im, S. Legendre, Robert  E.  and Joanne H.
Lewis, B. Sige, and Harlan Walley for assistance
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Errata

The art ic le by Dr.  Kar l  Koopman in Volume 25:
3-4 contained a larger than usual number of er-
rors.  Some of these might be at t r ibuted 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 correct ions.

On page 25, please change:
Myoncyteris to Mltonycteris
Harpyioltcterini to Harpyionycteris
Sco to ncy teris to Sco t o n ycteris
Magaerops to Megaerops

On page 26:
Yinochroptera to Yinochiroptera
Saccoperyx Io Saccop teryx
Cloetis to Cloeotis

C hrop t op terus to C h ro topterus
Musinycteris to Musonycteris

On page 21:
Thyropteridea to Thyropteridae
Nyctoceius to Nycticeius
Nystophil ini to Nyctophil ini
Tomeatinae to Tomopeatinae

On line 19 maxil lary should read premaxil lary
On line 3l Cloetis to Cloeotis

Add after Lssiuris
Tribe Plecotini
Barbastella (2)
Plecotus (including Idionycteris\ (6)
Eudermo (l\

There are also some changes in the numbers of
species in some taxa (provided by Koopman).
They are:
Pteropodinae (165)
Dobsonia (l l l
Harpionycteris (2)
Miuopteropus (3)
Nyctimene (14)
Syconycteris (3)
Rhinolophidae (126)
Hipposideros (50)
Lonchorhina (4)
Phyl lostomidae (139)
Lonchophylla (7)
Vesperti l ionidae (31 I )
Kerivoula (21)
Myotis (88)
Scotozous (49)
Scotophilus (5)
Murinq (15\

There are now 912 species of bats rather than
888 (as of  June 7!)  and we al l  know that Kar l  is  in
the Department of Mammalogy and not Mam-
mology. Again we apologize for these errors and
addi t ions.  [The Edi tors]
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WILLIAM ABELL WIMSATT (1917-T985)

Will iam A. Wimsatt passed away at his home in
Ithaca, NY on January 9, 1985 after a lengthy i l l-
ness.  He was born in Washington, D.C.,  on July
28. 1917. the eldest of  three chi ldren born to Alma
Chaney and Wil l iam Church Wimsatt .

Bi l l 's  chi ldhood 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 Inst i tut ion and the museum and i ts
grounds were his favor i te chi ldhood haunts.  Ear iy
years spent along the Chesapeake Bay helped in-
sti l l  in Bil l an abiding love of nature and a strong
sense of wonder about l iving creatures.

As a youth Bil l 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 l ifelong interest in this
noble sport. His fondness for birds and their
biology was enhanced by sumrners 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.

Bil l was an avid reader and among other works,
enjoyed the wr i t ings of  the late Dr.  Arthur A.
Al len,  the Cornel l  Universi ty Orni thologist .  Whi le
Bi l l  was a student at  St .  Johns Preparatory School
in Washington, he met Dr. Allen for the first t ime
at a lecture Dr. Allen gave at Constitution Hall.
Later Bil l became one of Allen's graduate students
at Cornell University and subsequently published
f ive communicat ions in orni thology. He prepared
a fine collection of bird skins which he later gave
to Cornell where they are sti l i  used in ornithology
courses.

Whi le he was a student in Dr.  Al len's course he
met Ruth Claire Peterson, also a student in Dr.
Al len's course. In 1940 he and Ruth were marr ied
and she remained ever the l isht  and love of  h is l i fe.

A MEMORIAL TRIBUTE

At Cornell, Bil l  came to study under the
dist inguished embryologist ,  Dr.  Howard B.
Adelmann, and through him was introduced to
the study of  embryology and microscopic
anatomy. Dr. Adelmann helped Bil l develop broad
interests while continuing his doctoral program as
a teaching assistant. Bil l  focused his doctoral
studies on reproduct ion in a var iety of  mammals,
but he never lost  h is love of  b i rds 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 Bil l completed his graduate studies at
Cornel l  in 1943, he was appointed Instructor of
Anatomy at Harvard Medical School. There he

l l
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enjoycd a c lose relat ionship wi th George Wislocki
and madc many fr iends and al l iances, many of
rvhom became research col laborators.  He of ten
remarkcd how these ear ly relat ionships helped him
rcmain product ive throughout his professional
career.

Tr.vo years later he returned io the Department
ol  Zoology at  Cornel l  as Assistant Professor,
rcsponsible for  teaching Histology and Ern-
bryology in both the Col lege of  Vctcr inar l '
Nledic ine arrd the Col lege of  Arts and Sciences.
Bi l l  was appointed Associate Professor in 1917
and Professor in 195 1.  He was Chairman of  thc
Departmcnt of  Zoology from 1955-1964. For f ive
ycars he was a rcscarch col laborator at
Brookhaven Nat ional  Laboratory where hc spcnt
his f i rst  sabbat ical  leave. For another f ive years l . rc
was a guest at  thc annual  Macy Conferences at
Pr inceton Universi ty where he reaff i rmcd some of
the relat ionships hc in i t iated at  Harvard and madc
rnanr-  new professional  f r iends.

Throughout thc years Bi l l  took nunterous col-
lcct ing t r ips to Columbia,  South America,
Tr in idad, the Virgin Is lands, and the Br i t ish West
Indies.  But his f i rst  love of  thc t ropical  countr ic 's
rvas l \ ' lexico.  ln 1962 Bi l l  spent a year working
with Dr.  Bernardo Vi l la at  the Univcrsi ty of  Mer-
ico as a recipient of  a Cuggcnheim Fel lowship.
Not only was this a f inc professional  opportuni ty
but the development of  a deep and treasured
fr iendship which extended to the ent i re Vi l la fami-
ly,  including Dr.  Vi l la 's son- in- law, Wi l l iam
Lopez-Forment,  who carned his Masters degree at
Cornel l  rvhi le l iv ing wi th thc Wimsatt  fami ly.  His
af fect ion for  Bernardo rvas endur ing to the last .
Bi l l  returned to Mexico on many occasions and
made every scient i f ic  t r ip into a working hol iday
for his fami ly and students.  He ahvays wanted to
make "one more tr ip to Mexico."

Bi l l  lovcd the desert  and spent three sabbat ical
leaves at  the Universi ty of  Ar izona Col lege of
Medicine in Tucson with Dr.  Phi l ip Krutzsch rvho
had simi lar  research intercsts.  Bi l l  cnjoyed this in-
tc l lectual  st imulat ion and he and Phi l  had a long
and product ive relat ionship.

Bil l r.vas rvidely acclain.red as the editor of the
mr,r l t ivolume ser ies Biologl  of  Bats and for his cr-
pert ise on the funct ional  morphologv of  the
placenta.  He has publ ishcd 65 major art ic les,
many abstracts and scvcral  book reviervs.  His
publ icat ions reveal  a capaei tv to usc rrovcl  ap-
proaches in such diverse arcas of  rcproduct ion as
embryology, placentat ior . r ,  and fetal  rnembranes;
in ecological  physiology; in hibe'rnat ion;  as wcl l  as
observat ions on thc integumentary,  ur inary and
digest ive s) ,stems. These lv idc intcrests served him
rvcl l  in his posi t ion as Associate Edi tor  of  the
American . lournal  of  Anatomy'  f rom 1974 unt i l
short lv before his death.

After thc Div is ion of  Biological  Sciences rvas
formed at  Cornel l  in 1964, Bi l l  held a jo int  ap-
pointment in the Sect ion of  Genet ics and Develop-
ment and the Sect ion of  Physiology. He r .vas
responsible for  teaching Histology, but at  Cornel l
for  decades he was "Histology."  He also taught
Organology and Embryology.

Bi l l  rvas a superb teacher both in thc c lassroom
and in the f ie ld.  His observat ional  ski l ls  were
legendary and he incorporated his l i fe exper iences
into his lcctures in such a creat ive way that his
presentat ions ivere indeed very r ich erper iences. In
another t r ibute i t  was said that  "  .  .  he possessed
an eloquent vocabulary and an elegant sty le yet  he
ng,cr lct  h is crudi t ion obfuscate the basic concepts
that he was at tempt ing to elucidate."

He had a natural  rapport  wi th students who af-
fcct ionatcly cal lcd him "Doc."  At  the graduate
level  he was the mentor for  17 Ph.D. candidates,  7
Master candidatcs,  t ' 'vo postdoctoral  Associates
and served as a minor commit tee member for
near ly one hundred other graduate students.  His
students rvcre devoted to him because he asked for
cxcel lence and set such a f ine erample.  He never
pushcd students to publ ish,  but  instead insisted
that a "piece of  work" be accompl ished. I t  was
character ist ic of  h im that he refused to be included
as a co-author of  work completed under his super-
v is ion unless his contr ibut ion was truly that  of  co-
author and not merely because the idea, the
mater ia ls or inspirat ion or ig inated from Bi l l  or  h is
laboratory.

Bi l l  was assisted in his work by the dedicated
service of  Mr.  Anthony Guerr iere rvho was his
technic ian for r . rear ly 35 years.  Tony became Bi l l 's
"r ight  hand" in the laboratory and he and Bi l l
dcveloped a working partnership that  was not
dissolved cven by Bi l l 's  forced ret i rement.

ln a t r ibute sent to his fami ly by the Board of
Trustees of  Cornel l  Universi ty,  of  rvhich he rvas a
member f rom 1960 through 1965, he was com-
plcmentcd for his long and dist inguished career at
Cornel l  and his devot ion to the Universi ty as a
teacher,  t rustee and leader in Campus Gover-
nance. Dur ing his terrn as t rustee, he also served
on the Board of  Cornel l  Uni ted Rel ig ious Work,
The Board of  Gove rnors of  Wi l lard Straight Hal l ,
and the Board of  Edi tors for  Cornel l  Universi ty
F less.

As a facul ty mernber,  Bi l l  rvas Chairman cf  the
Facul ty Commit tcc on Student Conduct,  served
on the Advisory Commit tee f  or  Premedical
Students,  the Administrat ive Commit tee of  the
Divis ion of  L jnclassi f ied Students.  and the Univer-
s i ty Pol icy Comrni t tee,  rvhich he chaired. He serv-
ed for many years as a Director of the Cornell
Uni l 'ers i ty Research Foundat ion,  Inc.  and he serv-
ed on many other commit tee s,  counci ls and
boards of  the Universi tv.  Bi l l  rvas a member of
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Sigma Xi,  Phi  Kappa Phi ,  Phi  Zeta (The
Veterinary Hor'orary Society), a Fellow and
Member of the American Association for the Ad-
vancment of  Science, a member of  the American
Associat ion ol  Anatomists,  the American Society
of  N, lammalogists,  the Fl istochemical  Society,  the
Society for  the Study of  Reproduct ion,  and the
American Society of  Zoologists.  He played a
seminal  ro le in the founding of  the Annual  North
American Symposia on Bat Research which in
l98l  presented Bi l l  wi th the Gerr i t  R. Mi l ler
Award " for  h is outstanding record of  contr ibu-
t ion to chiropter i tn biology."

Bi l l  rvas an athlete,  ar t is t ,  craf tsman, fa lconer,
and borv hunter but he abandoned most of  these
act iv i t ies so that he could channel  h is le isure t ime
into those interests he could en-ioy vrith his family.
\[ ' i th their help he reforested a large tract of land,
constructed ponds and bui l t  a lovely rust ic cabin
in the rvoods. Hcre he could enjoy nature and the
out of  doors wi th his fami l l '  and fr iends. He of ten
went there to wr i te or to meditate among the trees,
ivatching the humrning birds,  being serenaded by
rvood thrushes and the soft  u, inds.  I t  is  in th is
place ol  s imple beauty and quiet  peace that his
mortal  remains forever rest .

He is survived by his wi fe,  s ix chi ldren, and four
grandchi ldrcn.  Bi l l ,  the eldest son, marr ied Bar-
bara Horberg and is professor of  Phi losophy of
Scicnce at  thc Univc-rs i ty of  Chicago. Michael ,  a
sur-qeon, marr ied Anne Mosher and pract ices
surgery in Lewistown, Pennsylvania.  Mary,  who
has a Masters of Science in Teaching from Cor-
nel t ,  is  rvorking toward an advanced degree. John
has a Business and Computer Science degree and
is in business in Athens, Pennsylvania.  Jef f rey,
rvho graduated from the Neu, York State College
of Veter inary N,[edic ine in 1985, is Resident
Veter inar ian at  the Pr imate Research Center,
Dar is,  Cal i fornia.  Ruth,  the !oungest chi ld,  mar-
r ied Gary Kwiecirrski  and is a Registered Diet ic ian
pract ic ing in Malden, Massachusetts.  Ruth Wim-
satt  cont inues to reside with her daughter Mary at
the fami ly home at 121 Cayuga Park Road,
I thaca, NY 14580.

No one was more devoted to the people he loved
than Bi l l  Wimsatt .  Another such as he wi l l  not
soon pass this way again.  Bi l l  is  lovingly
remembered by many more than he knew.
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Reproductive Activity of Female Bats fronr Northeast Brazil

Michael  R. Wi l l ig
Department oi  Biological  Sciences and The Nluseunr,  Texas Tech tJniversi ty,  Box 4149, Lubbock TX

t t

Wilson (1979) summarized data concerning
phyl lostomid reproduct ive patterns,  and conclud-
ed that adequate informat ion to infer annual
breedin-s cyclcs was avai lable for  only 20 species in
I  I  genera.  Because of  the pauci ty of  the data,
reproduct ive recorcls f rom distant geographic
localit ies that were obtained over extencied periods
of t ime oftcn formed the bases for the suggested
patterns.  Taddei 's (1973, 19'76) ertensive study of
bats in the northwest of  the Brazi l ian state of  Sao
Paulo pror ided the f i rst  lvel l -documented study of
reproduct ion in South American bats;  hou'ever,
he also pooled reproduct ive records over a s ix year
per iod in order to obtain adequate monthly
sampies.  More recent ly,  Wi l l ig (1985a,b)
documented the reproduct ive phenology of  e ight
species of  bats f rom rvel l -del inr i ted populat ions in
trvo biomes of  Northeast Blazi l  c lur ing a 20 con-
secutive month period. Nocti l io leporinu,s and
N e o p I o t I m s p s m a t t o g r assensls e'rhi bited seasonal
monestry.  Glr ;ssophago sor ic ina,  Carol l ia
per.spicillata, Vamp.vrops line{ttus, Artibeus
jamaicensis, and A. l i turatus erhibited seasonal
bimodal polyestry. Desnrodus rofundus exhibited
asynchronous polyestry.  Di f ferences were not
dctected betrveen Caat ingas and Cerrado popula-
t ions of  any'  species cven though the total  amount
and predictabi l i ty  of  precipi tat ion rvas di f ferent in
thc lu,o biomes. Most species rveaned their  young
pr imari l f  in thc wet season; in contrast ,  C.
sor ic inu rveaned i ts f i rst  l i t ter  dur ing the dry
season and i ts second l i t ter  dur ing the wet season.
This paper reports reproduct ive act iv i ty f rom
September 1976, to N{ay,  1978, for  26 addi t ional
spccics of  bafs f lom Caat ingas and cdaphic Cer-
rado habi tats ol  the Rrazi l ian Northeast.  Detai led
inforrnat ion on the f lo la and nrammal ian fauna of
the Northcast are rcported elsewhere (Mares e/  a/ . ,
1981; Wi l l ie,  1981. 1985a; and Mares et  a l . ,  1985).
Mater ia ls and N{ethods for th is rvork are as
reported in detai l  by Wi l l ig (1985a).  For each
specics,  the number of  pregnant (based upon
macroscopic eraminat ion of  d issected specimens),
lactat ing,  .s imultaneously pregnant and lactat ing.
and inact ive females,  respect ivel ! ' ,  are reported
iv i th in parenthcses, f 'or  avai lable monthly samples
in each biome.
Peropleryx macrotis mqcroti.s. - This aerial in-
sect ivore was unconrmon in the Caat ingas, and
absent f rom edaphic Cerrado habi tats.  Reproduc-
t ive act iv i ty fo l lorvs:  January (0, I , I ,0) ;  September
(2,0,0,0);  October (2,0,0,1).

Pleronatus da,-yi davyi. - This uneommon aerial
insect ivore was captured only in Cerrado habi tats.
R.eproduct ive act iv i ty I 'o l lows: September (1,0,0,
0);  October (1,0,0,0);  November (2,0,0,0).

Micronycleris magalotis tnegolotis. This
lo l iage-gleaning insect ivore was uncommon in thc
Caat ingas. Reproduct ive act iv i ty fo l lows: July (0,
0,0,1);  August (3,0,0,0);  September (0,0,0,1).  only
males r,vere captured in Cerrado habitats.

Mic'ronycteri.E rninutq. - This uncommon foliage-
gleaning inscct ivore was captr . r red both in
Caatingas zrnd Cerrado habitats; fernales rvere ob-
tained only f rom the Caat ingas. Reproduct ive ac-
t iv i ty fo l lo\ \ ,s:  June (0,0,0,1);  December (1,0,0,1).

Tonatis bidens bidens. - This rare foliage-
glcaning inscct ivore was captured only in
Caat ingas habi tats.  The single female,  obtained in
September,  was pregnant.

Tonatia brq.sil iense. - This unconlmon foliage-
gleaning inse ct ivore was netted only f rom
Caat ingas hatr i tats.  Reproduct ive act iv i ty fo l lows:
. lanuary (0,0,0,  I  ) ;  March (0, I  ,0,0);  August (  I  ,0,0,
0);  September (1,0,0,0,) ;  October (1,0,0,0);
December (  I  ,0,0,0).
L4imon crenulalum. - This uncommon foliage-
gleaning insect ivore was restr icted to Caat ingas
habi tats.  Reproduct ive act iv i ty fo l lows: January
(0,0,0,1);  May (0,0,0,1);  August (2,0,0,0).

Tonatia .silt ' icola. This common foliage-
gleaning insect ivore was obtained only in
Caat ingas habi tats.  Reproduct ive act iv i ty fo l lows:
February (  I  ,  I  ,0,0);  Apr i l  (0,0,0,  I  ) ;  July (0,9,0,5);
August (0,0,0,5);  September ( l ,0,2,3);  October (2,
0,0,0);  November (2,0,0,1);  December (1,0,0,1).

Ph;tl lst|n.us discolor. - This omnivore was rarc
to common in thc Caat ingas and abundant in Cer-
rado habi tats.  Reproduct ive act iv i ty in the
Caat ingas io l lows: October (0,0,1,0);  November
(0,0,1,0);  Nlarch (0,1,3,0).  Reproduct ive act iv i ty
in the Cerrado fol lorvs:  January (0,2,0,1);
February (2,0,0,2) l  March (1,7,1,2);  Apr i l  (0,7,2,
0);  September (3,1,2,1);  October (0,1,-s,1; '
December (7,9,1,1).

Phyilostorttus hastalus hastatus. - This omnivore
was rare in the Caat ingas but abundant in Cerrado
habi tats.  Reproduct ive act iv i ty in the Caat ingas
fol lows: January (0,1,0,0);  February (0,2,0,2);
June (0,0,0,1);  November (0,1,0,0).  Reproduct ive
act iv i ry in edaphic Cerrado habi tats fo l lorvs:
January (0,  15,1,5);  F 'ebruary (0,8,0,-5);  March
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(0,11,0,9);  Apr i l  (0,15,1,5);  May (0,0,0,2);  June
(4,0,1,0);  July (a,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,  I  3,0,  l ) .
Trachops cinhosus cirrhosus. - This common
omnivore was captured only in Caat ingas
habitats. Reproductive activity follows: January
(3,0,0,1);  February (3,0,0,0);  March (0,1,0,0);
Apr i l  (0,1,0,0);  May (0,1,0,1);  June (0,0,0,3);
August (0,0,0,1).

Lonchophylla mardax mordsx. - This nectivore
was common in the Caatingas and absent from
edaphic Cerrado habitats. Reproductive activity
fol lows: January (0,1,0,1);  February (0,1,0, l ) ;
Apr i l (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
Caat ingas fol lorvs:  January ( l  ,0,0,1);  February (0,
0,0,1);  March (0,0,0,1);  Apr i l  (0,0,0,2);  June
(0,0,0, l ) ;  . Iu ly (0,0,0,1);  August (0,0,0,2);  October
(0,0,0,1);  November (2,0,0,1).  Reproduct ive ac-
t iv i ty in the Cerrado fol lows: May (0,0,0,1);  July
(0,0,0,6);  August (0,0,021);  September (2,0,0,17);
C)ctober (7,0,0,12);  November (26,0,0,8);
December (20,0,0,0).

Sturnira l i l ium li l ium. - This frugivore was rare
in the Caatingas and uncommon in the Cerrado
habitats. Reproductive activity in the Caatingas
fol lows: February (1,0,0,1);  September (0,0,  1,0);
October (1,0,0,0).  Reproduct ive act iv i ty in
edaphic Cerrado habitats follows: March (0,0,0,
l ) ;  Apr i l  (0.1 ,0, I  ) ;  June ( l  ,0,0,0);  July (2,1,0,0);
August ( l ,0,0,0);  September ( l ,0,2,2);  October (0,
0,1,0);  November (1,1,0,1);  December (2,0,0,0).

Uroderma magnirostrurn. - This frugivore was
rare in both Caatingas and edaphic Cerrado
habitats. Reproductive activity in the Caatingas
fol lorvs:  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
fol lows: March (0,1,0,0);  Apr i l  (0,0,0,1);  July (0,
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 (Will ig, 1985).
It was rare in edaphic Cerrado habitats, its
reproduct ive act iv i ty there,  fo l lows: January (1,1,
0,0);  February (0,  I  ,0,  1) ;  March (2,4,2,1);  June ( l  ,
5,0,1);  July (0,1,0,0).

Diphyllo ecaudota ecaudatq. - This sanguinivore
was rare in the Caatingas and absent from edaphic
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Cerrado habitats. Reproductive activity in the
Caat ingas fol lows: June (1,0,0,0);  November (0,1,
0,0).

Myotis 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
(1,2,0,5);  Apr i l  (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 ( l  , I  ,0,1);  October (1 ,1,0,3);  November
(1,1,0,0);  December (0, I  ,0,0,) .  Reproduct ive ac-
t iv i ty in the Cerrado fol lows: January (4,0,0,1);
Fetrruary (2,1 ,0,2);  March (1,0,0,7);  Apr i l
(0,  1,0,1);  June (0,0,0,2);  September (1,0,0,1);  Oc-
tober ( l ,0,0,0);  December ( l ,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 ( l ,0,0,0);  February (0,4,0,3);  March (0,  l ,
0,2);  November (0,3,0,0).

Lqsiurus 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 Apr i l .
Lqsiurus ega caudotus. - This aerial insectivore
was rare both in Caatingas and Cerrado habitats.
Reproductive activity for Caatingas females
fol lows: February (0,0,0, l ) ;  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. C)ne pregnant and one inactive
female were collected in October.
Molossops temminckii temminckii. 'fhis

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
fol lows: February (0,0,0,  l ) ;  June (0,0,0,1);
December (0, I ,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);  Apr i l  (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 habi tats fo l lows: January (1,5,15
0,) ;  Febuary (7 ,7 ,3,5);  March (0,2,0,5);  Apr i l  (0,8,
0,8);  May (0,3,0,7);  June (0,0,0,12);  July (0,0,0,
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l2) ;  August (0,0,0,10);  September (15,0,0,0);  Oc-
tober (29,0,0,0),  November (6,4,0,0).

Smal l  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 ut i l i ty  of  these data
awaits the collection of additional f ield 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.

Wi lson (1979) summarized knowledge of  the
reproductive biology of Phyllostomus hostatus
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. ha.status in edaphic Cerrado habitats
suggest seasonal monestry. Pregnancy commenc-
ed in April and persisted unti l October. Lactating
females appeared from September unti l April.
May was the only month in which females failed
to exhibit reproductive activity. As such, parturi-
t ion commenced at the end of the dry season, with
the bulk of the weaning period concentrated in the
wet season. Taddei 's (1973) data f rom north-
western Sao Paulo,  in general ,  conform to th is
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 Greenhal l (1961)
suggested Ihat A. geoffroyi exhibited a discrete
breeding season that occurred toward the end of
the rainy season. The opposite pattern is suggested
for Northeast Brazil ian 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, l i t-
t le can be said about annual reproduction patterns
because of temporally restricted samples from the
Brazil ian Northeast.

Myotis nigricans was the first neotropical
vesperti l ionid to have its reproductive cycle
elucidated; Wilson and Findley (1970) and Wilson
(197 l) 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 Brazil ian Northeast also evidenced con-
tinuous breeding. The frequency of pregnancy and
lactation followed parallel or coincident courses;
in addition, neither pregnancy nor lactation
achieved high frequency in any particular month.
Unfortunately, small samples in crit ical months
(July, November. and December) prevented de-

lineating the annual reproductive pattern with
conf idence.

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 unti l May, and that an inactive
period extended from June unti l August. The in-
cidence of simultaneously pregnant and lactating
specimens in January and February suggested that
M. molossus exhibited seasonal polyestry in the
Brazil ian Northeast.

Clear ly,  more comprehensive data on
neotropical bat reproduction, as well as more
detailed information concerning local resource
availabil ity over time is required to go beyond the
descriptive nature of this and most other studies of
chilopteran reproductive phenology. Analysis of
the variety and labil ity of bat reproductive
strategies elicited by different environmental
regimes remains an area deserving a concerted ef-
fort in the future.

This research was generously supported by a
Brazilian federal grant (FINEP) to Michael A.
Mares and the Academia Brasil ia de Ciencias
(Project  85:  "Ecology, Evolut ion,  and
Zoogeography of the Semiarid Region of North-
eastern Brazil") in cooperation with A.P. Leon
and P.E. Vanzolini. Additional funds were pro-
vided by the Carnegie Museum of Natural History
via H.H. Cenoways, and by the Department of
Biological Sciences, Loyola University (New
Orleans). The lnstituto Brasileiro de Desen-
volvimento Florestal provide accommodations at
the Floresta Nacional  Arar ip-Apodi  and
facil itated field work at Cerrado sites. A Mellon
Fellowship, through the University of Pittsburgh,
also provided support .

For assistance in the field or crit ical evaluation
of previous manuscript, I gratefully acknowledge
M.A. Mares, J.L.  de Carvalho, R.L.  da Si lva,
A.L.  da Si lva,  K.E. Strei le in.  T.E. Lacher,  Jr . ,
N.A. Bi tar ,  L.J.  Vi t t ,  and J.K. Jones, Jr .  J.
Roach expertly typed the manuscript. Numerous
Brasileiros helped make my stay in the Northeast
productive and fulf i l l ing; although not mentioned
individually, their kindness and assistance are
hardly forgotten.
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THT] OTTAWA I}AT SCF]NE

Therc are trvo foci of bat study activity in
Ottawa, one at  the Department of  Mammalogy of
the Nat ional  Muser.rm of  Natural  Sciences (Dr.

C.G. van Zyl l  deJong, Curator of  Mammalogy,
Nat ional  Museum of Natural  Sciences, Ottawa,
Canada KIA 0M8),  the other in the Department
oi  Biology at  Car leton Universi ty (Dr.  M.ts.  Fen-
ton, Department of  Biology, Car leton Universi ty,
Ottawa, Canada KIS 586).  In the last  several
months both foci  have been product ive in terms of
contr ibut ions to the l i terature and in both loca-
t ions research is ongoing.

The Nat ional  Museums of  Canada has just
publ ishcd (1985) A Handbook of  Canadian Mam-
mafs:  2,  Bats by C.G. van Zyl l  de Jong, and this
compi lat ion of  informat ion about the species of
bats rvhich occur in Canada, including keys for
their  ident i f icat ion,  is  avai lable for  $19.95 Cana-
dian ( in Canada).  The U"S. Agent for  the NMNS
publ icat ions is the Universi ty of  Chicago Press.
Late in 1984 Stan van Zyl l  publ ished a paper in the
Canadian Journal  of  Zoology (van Zyl l  de Jong,
C.G. 1984. Taxonomic relat ionships of  Nearct ic
small-footed bats of the Myotis leibii group
(Chiroptera:  Vespert i l ionidae).  Can. J.  Zool . ,  62:
2519-2526) which concludes that the western M.
cil iolabrum be treated as a species separate lrom

the eastern M. leibii. This nomenclature is follow-
ed in the handbook of  Canadian bats.

At Car leton, Brock Penton and several  students
are active in various projects related to the ecology
and behavior of  bats.  Mark Br igham is about to
start  a Ph.D. invest igat ion of  foraging areas and
strategies in some insect ivorous bats and common
nighthawks in the Okanagan Val ley of  Br i t ish Col-
umbia.  The bats he selects wi l l  be those large
enough to carry the radio transmitter package he
used in his M.Sc. rvork on roosting of Eptesicus

fuscus. Virginia Wai-Ping is preparing to continue
her M.Sc. studies of  mate select ion by female
Myotis luci.fugus. She is planning to see if dif-
ferenl size classes of males in the mating popula-
t ion is related by choicc to females.  Mike
Stoneman has shi f ted the ernphasis of  h is M.Sc.
project  f rom sensory ecology to an invest igat ion
of the effects that the clicks of arcti id moths have
on the behaviour of  insect ivorous bats.  He plans
to compare the react ions in species which rely on
echolocat ion to locate prey,  versus those which
use other cues. Jonathan Balcombe plans to fur-
ther explore the communicat ive r i lc  of  echoloca-
t ion cal ls for  h is M.Sc. and wi l l  conduct f ie ld work
this summer in the Okanagan Val ley of  Br i t ish
Colurnbia.  Dor is Audet wi l l  use temperature-
sensi t ive t ransmit ters to eramine the inf luence of
temperature on roost selection by,E. /rscus as her
project  th is summer.  She wi l l  use exper imental  ex-
clusion to see of  evicted bats are forced to move to
roosts rv i th temperature regimes that are di f ferent
fronr tl.re preferred roosts. Brian Hickef is com-
plet ing a study of  hairs special ized for scent
dispersal  in bats (osmetr ichia),  work he has been
doing for an honours research project .  Janis Klein
is f i r r ishing a s imi lar  project  on the abi l i ty  of  Ar-
tibeus.jomaicensls and Epomophorus wahlbergi to
carry ' f ru i t  f rom one si tc to another.

A postdoctoral  fc l low, Hugh Aldr idge, has just
jo ined thc laboratory and plans to cont inue his
r .vork on the inf lucnce of  wing morphology on
f l ight  maneouvreabi l i ty  and foraging behaviour.
Hc is now planning to take his photographic
system to the Okaganan to erploi t  the r ich (by
Canadian standards) bat launa there th is summer.
Hugh just  f in ished his Ph.D. at  the Universi ty of
Br istol .  Brock Fenton cont inues to be interested in
bat ecology and behaviour and is current ly plann-
ing f ie ld rvork in Afr ica later th is year wi th a v ieu
to collecting data about foraging areas of three
species of  insect ivorous bats.  With those data he
expects 1o examine foraging strategies and prey
select ion.  The study wi l l  re ly on radio-taking to
determine use ol"space, foraging strategy and prey
select ion.  Gar l  Bel l ,  current ly a postdoctoral
fe l low in George Bartholomew's laboratory at
UCLA hopes to come along on this t r ip and use
doubly labeled water to consider the energet ic im-
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plications of the behaviour and ecology data.
Hugh Aldridge rvil l  aiso join in and collect data on
wing morphology and fl ight 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. 198-5.  Ccimmunicat ion in the Chiroptera.  Indiana
Universi t -v Press,  Bloomington, Indiana.

Geggie,  J.F.  and M.B. Fcnton. 1985. A comparison of  foraging
by E p te.si cus fu.scirs (Chiroptera: Vespert ilionidae) in
urban and rural  cnvironments.  Can. J.  Zool .  in
press.

Fcnton, M.8. ,  R. l \ , { .  Br igham. A.Nl.  NI i l ls ,  and I .L.  Rauten-
bach. 1985. Thc roost ing and ioraging areas of
Epotnophorus wahlbergi  (Ptcropodidae) and
Scotophi!us uiridrs (Vespertilionidae) in Kruger Na-
t ional  Park,  South Afr ica.  J.  Mamm., in press.

Bel l ,  C.P. and N, l .B.  Fenton. 1985. Visual  acui ty,
sensi t iv i ty and binocular i t f  in a gleaning inscc-
tivorous baI, Macrotus calqfornicus (Chiroptera:
Phyl loslont idae).  Anim. Behav.,  in press.

Tiromson, C.E.,  \ , { .8.  Fenton and R.fvI .R. Barclay.  1985. The
roie of  infant isoiat ion cal ls in mother- infanr reu-
nions in the lit tle brou,n bal Myotis lucifugus,
(Chiroptera:  Vcspr.r t i l ionidae).  Can. J.  Zool . ,  in
press.

Bel l ,  G.P. 1985. Behavioral  and ecological  aspects of  g leaning
by the desert insectivorous bat, Macrotus califor-
nlcrs (Chiroptera:  Phyl lostomidae).  Behav. Ecol .
Sociobiol . ,  in press.

M. Brock Fenton
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NEWS AND VIEWS

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

ABRN was in i t iated by Elery Hamil ton-Smith
and Dave Purchase in 1964. They produced thir-
teen issues, the last  in 1974. Greg Richards re-
started i t  in 1979 and carr ied i t  through Number
20. The Edi tor ia l  group of  Chr is Tidemann
(Zoology Department,  Austral ian Nat ional
Universi ty,  GPO Box 4,  Canberra ACT 2601),
Barry Baker (Austral ian Nat ional  Parks & Wild-
l ife Service, GPO Box 636, Canberra ACT 2601),
and Bi l l  Phi l l ips (Austral ian Bird and Bat Banding
Schemes, ANPWS, GPO Box 8,  Canberra ACT
2601) have completely "revamped" the newslet ter
and have given i t  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 l ,  number I  of  Macroderma was issued
in March 1985. The format is24.5 x l7 cms with a

hard cover and an elegant style. It wil l 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, Laur ie Canole,  Grant Baverstock,
Robert Taylor, Dedee Woodside, Simon Robson,
and Norm McKenzie are l isted as correspondents.
The March 1985 issue has 27 pages and the table
of contents appears here.

Editor ia l I
Papers
The Tasmanian Pipistrelle: Pipistrellus tasmaniensis Could
1858: annual  act iv i ty and breeding cycles

W.R. Phi l l ips,  C.R. Tidemann, S.J.  Inwards, S. Winder

Sht i r t  Communicat ions
The dietary energy and ni t rogen requirements of  the grey-
heades ilying lox, Pleropis poliocephalus (Temminck)

D.C.Stel lar  . . . . . . l2
Structure and composi t ion of  Tasmanian bat communit ies

NI.G. O'Nei l l
A behavioural study of the grey-headed flying fox Pteropus
poliocephalus

R. Puddicombe .
Prel iminary report
Foreshores

S.Winder l ich. . .

on a vertebrate survey of coogong

Bat (and Bird) Banding Schemes under new management
W.R. Phi l l ips

The use of  b i rd bands for marking tree dwel l ing bats:  a
prel iminary appraisal

W.R. Phi l l ips
\ol ices .
Currenl  L i terature

Kunwar Bhatnaear

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.
' i  here are 130 slides of bats, representing l4
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 l ist, or a catalog, write to: Dr. J.A.
Lackey, Dept. Zoology, SUNY, Oswego NY
t3126.
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BOOK RF,VIEW

Schober,  Wi l f r ied.  Mit  Echolot  und Ultraschal l .
Die phanlasl ische Welt  der Fledert iere.  Edi t ion
Leipzig (East Germany).  211 pp.,  i983. Cloth wi th
a jacket in color.

Schober,  \ \ ' i l f r ied.  (Engl ish edi t ion).  The Lives of
Bats.  ARC I ' ]ubl ishing, Inc. ,  New York.  200 pp.
1984. S24.9,5.  Translated from the German b-v
S1' lv ia Furncss,  revised by A.M. Hutson.

The stated purposc of  the author is to enl ighten
pcoplc and fostcr  a bettcr  understanding of  bats
among thosc rvho wi l l  help in their  protect ion and
conscrvat ion.  Schober has studied bats profes-
sional ly lor  many years and wri tes about thesc
anirnals in a sensi t ivc manner.

Schober cmphasizes that bats have evolved in
highly special  ways, carry out their  part icular roles
in natule,  and in tnost  instancc\,  are economical ly
important animals dcscrving of  man's protect ion.
The author is not at tcmpt ing to wr i te an encyclo-
pcdic work but rather to select  thosc subjects that
pcople rvould l ike to know about thc l ives of  bats.

In some 
"vays 

The l - ives of  Bats reminded me of
an updated version of  C.N{.  .A. l len's Bats publ ish-
cd in 1939. To i l lustrate th is I  shal l  l is t  Schober 's
chaptcr headings in i ta l ics,  fo l lorved by Al len's
chaptcr 's wi th in oarentheses:
Bircl or tnemmo!, deit,v or denton (Bats itt Folk-
lore; Bats, Gods ir ',u Man): Flighr t - :ght of Bats);
Distribution of bats throughottt thc .vorld (The
Ceographic Distr ibut ion of  Bats);  Where bats l ive
(Where Bats Hidc);  Whal bats eal  (What Bats I - ive
by): Bal flowers ancl flower bats (Bat Flo"r'ers);
Breeding habits (Breeding I{abits and Young ol
Bats); Wh)t sorne bets hibernale (Hibcrnation of
Bats)i 1000 kiloneters u'ithout a compass (Migra-
tion of Bats). Schober's chapter Varnpires -.foble
and fact ,  d iscusses rabies as docs Al len's chapter
(Bats in Rclat ion to Disease).  In addi t ion to up-
dat ing bat rabies,  Schober emphasizes how' v i ta l ly
imlrortant i t  i :  to study in detai l  the way of  l i fe and
habi ts of  any specics requir ing control .

It is clear in the chapter Bats need friends that
bats certainly c lo need and deserve al l  the f r iends
the-v can obtain.  Whi le Schober discusses the bat
conservat ion ef  lor ts undcrtaken by the United
Kingdom, i t  is  unfortunate that  he does not men-
t ion such ef for ts undertaken in thc Uni ted States,
cspecial ly the work of  Bat Conservat ion Interna-
t ior . ra l ,  c, /o Mihvauke'c Publ ic Museum, Mihvau-
kee, Wisconsin 53231 USA.

Therc is a l imi ted biography, a survey of  bat
fami l ies.  and a l is t ing of  the distr ibut ion and pr in-
c ioal  foods of  bats.  The book is wel l  i l lustrated

rvith a variety of color and black and white
photographs.

Whi le the mater ia l  covered wi l l  be wel l  known
to most professional  chiroptologists,  the book is
more sui table for  students,  teachers and amateur
bat enthusiasts seeking a readable.  author i tat ive
accout about the l ives of  bats.

Arthur M. Greenhal l ,  Off ice of  Scient i f ic
Author i iy ,  U.S. Fish & Wildl i fe Serr , ice,

Washington, D.C. 20240.
Reeeived March 9,  1985

THI]  STAMP ON THF] TRONT COVER

Date of  issue :  13 July 1978
Offset  pr int ing in s i r  colors
Size: 25.5 x 43 mm
Motif: Fossil bat (Palaeoc'hiropler.r 'x tupqiodon)

from the minc Messel  near Darmstadt
(near Frankfurt / \ ' { .  West GermanY)

The slate f rom thc open pi t  mine at  Mcssel  con-
tains fossi ls of  uniquely preserved forms. The bat
fossi l  portra-ved on thc starnp is f rom diggings
conducted b1'  the Frankfurt  Forschungsinst i tut
and Naturmuseum Senckenberg in Messel  and is
about 50 mi i l ion years old.  1 'ogether wi th North
American discover ies,  the bats f rom Messel
belong to the ear l iest  docurnentat ions of  th is
mammal ian order in the ivor ld.  Normal ly fossi l
mammals are seen only in the l 'orm of a few teeth
or f ragments of  bones. ln i \4essel ,  complete
skeletons appear,  somet imes even with skin and
hair .  The i l lustrated erample shorvs preserved soft
t issues in the abdominal  region. The signi f icance
of such superbly preserved fossi ls becomes clear
whcn one imagines that the f ly ing abi i i ty  of  bats is
one of  the most extreme special izat ions which
developcd dur ing the cott rse of  mammal ian evolu-
t ion.  One would assume that such extreme
special izat ions occurred rather recent ly,  but  the
rvonderful  docuntentat ion f rom Messel  shows that
bats,  i l  certain pr imit ive proport ions are ignored,
rvere in pr inciple fu l ly  developed 50 mi l l ion years
ago.

Submit tcd by Dr.  Kunr.var Bhatnagar,  Unirersi-
ty of  Louisvi l le and Dr.  Heiko Frahm, Max-
Planck- lnst i tut  fur  Hirnforschung, Frankfurt , /
Nlain.

Engl ish t ranslat ion of  the German text  by
Senckenbergische Naturforschende Gesel lschaft ,
Frankfurt  am Main by Dr.  Heiko Frahm.

Simultaneously issued along with a 2 DM stamp
depict ing a fossi l  horse, Propolaeother ium
messelense.
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Authors are requested to send reprints of their
papers to the editor for inclusion in this section.
Receipt of reprints wil l facil i tate complete and
correct citation. Our Recent Literature section is
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John Edwards Hil l - Mammalogist: A Tribute

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

John Edwards Hil i was born on l I 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-
f icate, Matriculation and Oxford Higher School
Certif icates 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 bri l l iant
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 f irst 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 l ife.

Demobilized in 1948, he was appointed to the
staff of the Brit ish 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 t ime when he is
himself a Principal Scientif ic Officer.
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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
scientif ic 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 practit ioners, each trained and influenc-
ed by his predecessor. Whatever one's view of
moclern taxonomic methods may be, the funda-
mental descriptive work of this formidable l ineage
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-
t ion 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 wil l 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 l ibraries 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 Is lands (1954 with E.M.O. Laur ie)  and

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 uplift ing sense of humour, which
impels his friends to visit him regularly in the Sec-
t ion.

He has carried the standard of his i l lustrious
predecessors with great distinction and success
thus perpetuating the long-established tradition
for public service and research at the Brit ish
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

Virgi l  Brack,  . l r .  and - lerry C. Carter

Wapora, Inc., 51/, Old Lancaster Road, Berwl'n,
PA 193t2 and Department of Biological

Sciences, Purdue U"rrOT;r;;, West Lafavette. IN

There are few reports of bats uti l izing 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; Tutt le,  1964; Mar-
tin et al, 1966; Fenton, 1972; Tuttle and Heaney,
1974), and Eptesicus fuscus has been found hiber-
nat ing under rocks in caves (Mart in et  a l . ,  1966).
Dalquest and Walton (1970), summarizing the
roosts of bats, reported several species that found
refuge under rocks; Micronyctens was found in an
agouti burrow and Tonatiu in rabbit burrows.
Mystacino tuberculata is the only bat known to
have adaptations for l iving in burrows (Daniel,
1979).

On May I I 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 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 tridecemileqlus). However, another bur-
rowing rodent, the eastern chipmunk (Tamias
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 l ike 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, sil ica 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-l ike habitat l ikely con-
tr ibuted to th is bat 's choice of  a rodent burrow as
a roost s i te.
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BOOK REVIEW

van Zyl l  de Jong, C.G.,  Handbook of  Canadian
Mammals 2.  Bats.  Nat ional  Museum of Natural
Sciences, Ottarva, Canada KIA 0M8, 212 pp.,
1985. Avai lable in the U.S. f rom The Universi ty
of  Chicago Press.  Pr ice:  $19.95 (also avai lable in
French under the t i t le:  Trai te des mammiferes du
Canada -  2.  Les chauves-sour is) .

As I  in i t ia l ly '  opcned van Zyl l  de Jong's nerv
book, I  rvondered rvhat th is book could provide
that rvas not alread,v adequately covered in Kunz's
Ecologl '  of  Bats,  in Hal l 's  Mammals of  North
America.  or  in Barbour and Davis '  Bats of
America.  l t  quickl"v became apparent that  the
answer rvas "plenty."  Dr.  r 'an Z1' l l  de Jong has
combined, in a s in-ele book, a comprehensive in-
t loducl ion to the biology'  of  temperate bats and an
excel lent  f ie ld 

-euidc'  
to the bats of  Canada and ad-

jacent regions. Tl . re book rv i l l  be of  use to a broad
spcctrum of peoplc.  f rom students of  natural
history to rv i ld l i fe spccial ists,  professional  mam-
malo-uists and natural ists.

The book opens rv i th an " lntroduct ion to
Volurne 2" thal  

-q i ! 'es 
a br ief  erplarrat ion of  the

scopc and purpose ol  thc book. a short  h istory '  of
Cartadian rescarch on bats,  ancl  an cr t renrely '
ruscful  p ic lor ia l  sunrrnl l rv ol  thc r-r lc- t ' r ta l
character ist ics and the dental  and skeletal
measurements used to rccognize di f fercnt  Cana-
dian spccies.  Thc Introduct ion is fo l lorved by one
of the real  h ighl ights of  the book: four superbly
erecuted color plates (by Paul  Ceraghty) i l -
lustrat ing the eighteen bat specie s commonly
found in Canada. The main ter t  of  the book
begins on pagc 2,s,  wi th an essay on bat biology.
The essay is not restr icted to what is known about
bats of  Canada (as the author puts i t ,  there is a
"dearth of  informat ion on many nat ive
species") .  Rather,  i t  broadly covers the topics of
general  character ist ics of  the order,  d istr ibut ion o1'
bats (wi th a special  scct ion on Canadian bats),
c lassi f icat ion,  evolut ion,  f l ight ,  ccholocat ion,
v is ion and ol fact ion,  roost ing habi ts,  migrat ion,
thermoregulat ion,  reproduct ion,  parasi tes,
feeding habi ts,  conservat ion,  and publ ic heal th.
Because i t  is  rather general ,  the essay rv i l l  be thc
least useful  to the bat special ist ,  but  o l  great in-
terest  to the stLrdent of  natural  h istory 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 accidcntal
record of Tadarida macrotis (or Nvctinomops
mqcrot is i f  one fol lows Freeman, Fieldiana-Zool . ,
n.s.  7:v i i  + 173 pp.,  l98l)  and records of  several
species whose ranges extend marginal ly into
southern Canada.
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The species accounts open with two keys to the
ident i f icat ion of  species:  one key uses external
character,  the other uses cranial  characters.  Both
keys are among the best-i l lustrated keys I have
seen, which makes them very easy for the novice
to use. The author has wisely included Myotis
sodalis in his l ist of keyed species. By so doing, the
book becomes not only a field guide to Canadian
bats,  but  a lso a f ie ld guide to v i r tual ly al l  the bat
species found in the northern hal f  of  the Uni ted
States.  This great ly increases the usefulness of  the
book to U.S. natural ists.

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

Lat in namcs, and then tables giv ing ranges of  ex-
ternal  measurements,  skul l  measurements,  and
weights.  Each account opens with a short
"Descr ipt ion,"  which serves as a "diagnosis" of
the species.  I  am pleased to note that  the
"Descr ipt ion" sect ion was part icular ly wel l -
wr i t ten for  a l l  twenty species.  In every case,
potent ia l ly-confusing species are ment ioned, and
morphological  character ist ics are given that
should hclp posi t ively to ident i fy a specimen in
hand. Ncrt  is  a scct ion ent i t led "Distr ibut ion"
which is pr incipal ly a l is t  of  Canadian marginal
local i t ies.  A sect ion on "Systemat ics" gives the
current ly recognized Canadian subspecies,  and
some very interest ing comment\  in species inter-
relat ionships.  Final ly,  there is a sect ion ent i t led
"Biology."  In my opinion, thc "Biology" sec-
t ions are another highl ight  of  the book. Each sum-
marizes in succinct  fashion the current knowledge
of habi tat ,  predators,  echolocat ion,  prey,
parasi tes,  etc.  for  each species.  The author has in-
c luded resul ts f rom vir tual ly every s igni f icant
paper,  but  has not belabored any one topic.
References are given in the text  i f  the reader wishes
to consul t  a pr imary source. Each account con-
cludes with the pert inent endnotes,  and each ac-
count is i l lustrated with a superb drarving of  the
skul l  (dorsal ,  ventral ,  and lateral  v iews) and a map
showing Canadian and North American ranges.

I  am most impressed with the care that went in-
to designing this book. I t  is  not  pocket-s ized, but
i t  is  smal l  enough (about 17x24 cm) so that i t  wi l l
easi ly f i t  in a backpack pocket.  The signatures are
sewn, and the cover is a tough paper that  should
withstand f ie ld condi t ions easi ly ( there is a wel l -
designed, but rather superf luous, dust jacket on
the book).  The faul ts wi th the book are few and
minor.  I t  would be most helpful  i f ,  in future edi-
t ions,  thc List  of  Distr ibut ion Maps (p.  I  l )  and the
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List  of  Tables (p.  l2)  had page numbers included;
it would make locating the maps and tables much
easier. I would personally f ind the book easier to
use if there were a running head on each page of
the species accounts giv ing the species descr ibed.
For example,  i f  one opens the book to page74, i t
takes a few seconds to find that the text is describ-
ing Myotis lucifugus, whereas a small "M.
lucifugus" at the top of the page would eliminate
the problem. I  found only one omission: al though
Hitchcock, Keen, and Kurta (1984) are c i ted in the
tert ,  the reference is not included in the
Bibl iography.

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. Cr i f f i ths
Department of  Biology

l l l inois Wesleyan Universi ty
Bloomington, I l l inois 6l  702
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NEWS AND VIEWS

GIFT TO LIBRARY
I have given all my bat banding records, 1939-72

to the Universi ty of  Vermont wi th the hope that
they may in th is way be avai lable to any who want
to use them. lncluded are al l  recapture data and
field notes. The areas most fully covered are hiber-
nat ing populat ions in Renfrew County,  Ontar io,
and with Wayne Davis in Southern Nerv England,
focussed on bats using the cave in East Dorset,
Vermont.  The Universi ty of  Vermont has also
been given a copy of  the bat bands used by Donald
R. Cr i f f in in his ear l ier  New England studies.

Persons wishing to use these mater ia ls should
make arrangements to do so with Chairman,
Wildl i fe and Fisher ies Biology Program, Aiken
Center for  Natural  Resources, Universi ty of  Ver-
mont,  Bur l ington, VT 05405

-Harold B. Hi tchcock
I Locust Lane, Middlebury,  VT 05753 USA

Received July 26, 198-s



August 1985 Bat Research News l l
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I arn e rrrrr ' r t t l r  i r t r  o l r  cr l  in two bal  prr t . jce ts.  Thc

l ' i r . t  i r r r  o lvc\  \ iu l lp l i r r !  \c\ \  l lnglancl  \y ' r 'o l ts artr l
I :1t t t ,s i t ' t r .s col t l r r ic .  lor  thc 1- l r lhogcrr ie l ' t t r tgt ts
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l l r i  . lu( lv i l r ' ( ) \c l l r t r t t  t  ! ' ) \ l  r t t l i t l r '  i r r  lh, '
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,  \ l \ , l r ,1 .1 i l r  , r111lrrC;tk r t l  l t is l r l l t l l t r t t t t t \ t \  i l | l t ( ) | !  i l t
1. , ,1 ' r , r r  r r l t , r . l i r t 'L l l r  , r r  r t ] i l i r r ' t l l t  . , , '1q, '  n r ' r ) t )

l l tc l  \ \ r l l r  ! r t , [ ) , t  l ro| l r  : l r ]  [ : l t lCsi t ' t ts  COlOnV i l t  l l
l inoi :  Tlrc r . r i t ' l r '  l r r rs tnngihlc i rnpl icat ions ol '  r 'cr t l
ln\ l  I r 'e\ur l t ! ' l  l t . ' ; t l t l r  r i .k :  r t l '  bal  c() lo l t ic \  i l t  r \ r
r te;rr  l l r r r t t l l t t  t ) r r 'u l ' r icr l  brr i ld i r rgs Tl te foet t .  ( ) l ' Ih i \

: l r rc lv i '  t t r  t '1 ' ' ,1, , ' , ,a t l rc l rct l t rcr tc) ' \ \ i l l l  \ \h ie l r
l l i t lo l t l t t t r t t r t  l r l l \ '  ( r ( ! l l r \  i r r  hat  colonics.  [ ) r .s
I  ihcro \ . ic l l , r  .111.1 |  \ \  e 'ckr.  hoth of '  Cl)C i r r
\ l l l t r t l l ,  l l rc ct t l l r r l - ror i r l i l l l r  ( )n t l t i '  s l r rL l r

T-hc'ccon, l  I r r l i t ' r ' t  i r t ro l rc:  I ' r r r thu i r tvt ' r t i , - ' l r
t , r r r r  r ) l  l r r i ln ' t r :  L l is l rcss c i t l ls  l r t  l ( ) \ ( r  I  r r i l l  et ln
l , r  r  .  ' '  i , '  .  , r l  l ' ie  l t l  p la l  back t ' rDcr i rncrr ls c l t ' r igr t
I  '  

l , r r i l ,  r i l t ; t l  l lCr-r t ts l i r .  L{)11l)r . } l tC1l \  ( ) l '  1r
' ' l t ,  t t ' ,  . l i . l rcs.  c l t l ls  halr  ( ' l rc ()n i r t  l l lcr f
' '  t r , rh l . in!" '  rd\p()n\c Pl l t r 'b l tek l l rpc\  \ \ i l l  eort . i . t
' r r  . r '11tht 'c izct l  rotrnr l r  rv l tcrc l rct ; r rcnt ' ies.  l r l r r t t l
r  l t l r . .  r t t t t l  t t ' l ' ret i l i ( ) r r  n l lc \  r l rc rr t r i t ' t l  [ ) t  [ : r l r r i r t

t i , r r t l t l  i '  r ' r r l l l lhor;1t i r11 i r r  l l t ; \  nr ' ) i t ' f l

[ ) t ' lc t  \ '  \ t tgt t :1

Thc I  ln ivcrsi t ' . '  o l '  Rhot lc I r l r rncl

l r i I r : r lon.  Rl  r )1\ \ l  r ' ) \11,  I 'S\

Rr ' te i rcr l  [ tc l . t tutrr  l ' ) .  l ( ) \<

NOTICE
Thc SIXTFIF-\TI I  4\NLIAL NORTH AMERI-
( ' { \  sYMPOsltrM O\ BAT RESEARCH u' i l l
rncct  Fr ic lav urtd Satrrrda).  Octobcr l7 artd 18,
l ( ) f i f r .  a l  lhc e t rn I 'crcncc e cntcr  o l  thc Univcrsi tv ol
\ la:suclrrrscl t :  in Arnhcrst .  Massachusel ts.  Dr.
Dar id Kl ingcr)cr  \ \ ' i l l  bc our host and Dr.  Rttr
Horst  u i l l  l r rnurgc thc program. Thcrc rv i l l  bc l r
social  gathcr ing on Thursday evcnin-r l ,  Octobcr 16,
clrcck out on Sunday mornine. Octobcr l9 Am-
lrcrst  is  iv i th in ca\)  dr iv ing distancc (2-3) hours
from Boston ancl  . \ lban1' .  l {ar t ford,  Conncct ictr t
is  scrr  cd bl  rnuior air l incs.  Dr.  Kl ingcne r  wi l l  ar-
rrngc \  an scrvicc f rom lhal  a i rport .  Housing i r  i l t

' inglc ($-10.00 pc-r  pcrson per night)  or  doublc-
($:5.00 pcr pcrson pcr night)  rooms in a 

"  
cry

rn()dern faci l i ty .  R! 'g i \ l ra l ion fccs wi l l  bc as in thc
nast.  $15.00.

Each issuc of  Bal  Research News rv i l l  carry suc-
ccssivcl) '  rnorc dc(ai lcd announcetncnts and regis-
t ra l ion matcr ia ls as the mcet ing datc approachc\.
\ \ 'C lo()k I ' r r r r r  l i l  r l  tO sCCine Voi l  ar : l in.
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Authors are rcquestcd to send repr ints of  their
papers to the edi tor  for  inclusion in th is sect ion.
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The Seventh Internat ional Bat Research Conference at Aberdeen, Scot land

G. Roy Horst
Department oi tsiolog1', State Llniversitlr College of Arts and Science

Potsdam. N.Y. 13676

The St:r 'enth Lrternaj"ional Bat Research Con'
irrence ancl conjoinecl 'f hird European Bat
Research S1'mposium met on August 19 through
24, 1985 at the tiniver-sit1' s1 Aberdeen in Aber-
cleen, Scotland. The abstrar:ts of the presented

Irapers and posters are included in tl-ris issue and
convc\- the ertraclrdinart brcaclth of interest in
the Cl-riroptera around the vn'orlcl. Even casual er-
aminat ion o1' thc.st  abstracts reveals the general-
ir- high lt 'r,el of excellence reachctl bv invtlstiga-
tors of bat biologl. in man1. countries. What tl iese
abstracts cannol. possiblr. portraf is the scienti i ic
fel1ol'ship zrnri personal comradship enjoycd by
the attcnc'lces.

It u';rs 'n'n'onclerful ancl reassuring that in thcse
t imcs of  tensirn and contpet i t ion between nat ions
biologisls ironr rnanv countries did for one happy
u-eck bct'omt neighirors. Needless to ,*arr all of us
nou. have tlliitr\, ]lg1y friends ir.r lar arva1, places.

\Ye u.err-',1'elcomed on Monciav the 1!)th b1. Paul
and Adrian ancl their manr, able and friendlr,
:rssistants, shou'n to tlte bar and toasted b1' true
Scots,  in proper Scott ish lashion, wi th proper
scolch ,,.;hiskr:l.-.

' fher formal pro.qramnte openecl rvitLr a welcorn-
in.g acldress b1' Dr. G. X4. Dr-rnnet, the Dean of the
Iracultr. o1' Sciencc at lTlriversit l '  of Aberdeen.
Not onlr, cl icl he rvish us a sr-rccessful and rervarcl-
ir.rg conferencr'. hc also deliverecl to us exceller.rt
facil i t ies ancl a splendid and enthusiastic team
u-ho-qe e l ' l 'orts .guaritntc'r-d sllcccss.

The presentatior-rs bI' the graduate stuclents
ilerc espc.ciall i '  goocl ancl assure us that the
future of  rescarch in bat biologf is in strong anr l

capable hancls. Each of these papers \vas ver-y
carclir l l l '  preparecl ancl c1t' l ivered r,r ' i th such st.vle
(of ten in the speaker 's second or th i rc l  lauguage!)
as to make rnanl' of us elder figures boti-r envious
in their abil itv and proud of their achieven.rents.
Mark Brigharn ol Carleton LIniversity in Canada
trull 'deserveci the Bat Researcir Nervs Alvard for
the best paper delivered by a graduate student,
but to be tmll '  fair, u'e u'onld have needed
several more au'ards.

The poster displays rvere l iterallv overlvhelm-
ing in their clir.ersity. Al1 were informative, most
u'ere also entertainiug, nranv r,r 'ere artisticallr '
pleasing as n'ell. Our congratulations to John
Zo<tk of  Ohio l ln iversi t r ' ,  l -1.S. for  h is erhibi t
u,hich rvon tl.re flni.,.srsit]' of Aberdeen Depart-
mcnt oi Z<tologyarvard for excellerrce irr a visual
presentat ion.

The Business Meet ing in Fr idal 'began u' i th a
eulogl' to the late Will iam Wimsatt, a great
figure in Chiroptologl, ' lr,ho is sorell.missed by all
of us. The meetin.g closed u'ith a l ivelv discussion
of the location of the Eighth International Bat
Cr>nference. Austral ia ul t i rnatelv chosen as oLtr
host country.

The conf erence had no disappoint ing
moments, in fact a fer,v incidents were so
memorable that they bear repeating, not only to
inform those who were not there of u,'hat great
things thel' missed, but also because it pleasures
those of us r.vho participated to relive thoser
',1'onderful erxperiences.

I{ou' can we ever forget the tencler lor. ' ing care
that goes into the making ol rcal rvhiskey after

+il



t.hat ei 'enitrg tour of the disfi l l tr l ' .  Just to see
George Po1lak practicallv fali into a vat of scveral

l lrousartcl gallons ol fernrenting brclr- n"as r'vorth

rhe fare to Aberdeen. And none of us on the nolv
iniamous tour ',r, i11 ever forget the salty. ir-
rascable, but Lllt imatcly warm and iovable driver
oi  our coach.

\Vho can forgct thc su'ect smile of the barmaid
in fhe ciormitorf iounge as she slanimccl dou'n

the shutters ol the bar at "closing timc" r'vit ir

f in.qer-srnashing finalitr ' . Much to l.rer credit '
each evening's closing time u':rs later than the
one before ancl the portiotlsl sl.te servecl were as

.qenerous as a true Scottish heart cor-i ld ailou'.
It rvas inclecd a thri l l  for those o[ us from the

i:olonies (England included) ancl abroacl to bc

iripccl to clinner in true highland lashion, even
though u,e aii t lreadecl being serl 'ec1 haggis. Ancl
l.rrin'thor.rghtlul it u'as of Par.tl to tell l  us ail hovn'to
act ,  r .vhere to s iL,  rvhen to r ise.  etc. ,  beiorehancl
so rve u'oulcl ttot 1ee1 arvkrvarcl or strange during
I  ht  dcl ig l r t  l t l l  pr t ' - t l inncr ( 'er( 'n lu l r i ( 's '

And hou' r^,-onderfui to seLt Paul, ever in con-
iro1, clrinking t1-rat. niagnificcnt and euortnous
bol' l  oI scotc}r ancl then sharing the rcfi1l r 'vit l-t us

Bat. Rt:search Nev's

16th ANNUAL BAT SYNIPOSIUM

The Sixteenth Annual  North American
S1'mposium on Bat Research u'i l l  mcet on
Octobe r  17 and 18, 1986 (Fr ic lav ai"rd Saturdal")  at
thi: Univcrsit-v of Massachusctts, r\nrherst,
\{assacl-rusett-q. Davicl Kii irgencr of lJniv. l '{ass.
s'i l l  be in charge of 1ocal arfail.gencnts ancl Ro1'
Horst n i l1 be in charge of program.

The L.f nir. 'crsit l- t.,f \ '{assachttst:tts is Jocatr:d ap-
proxinratclr ' 110 rniles 11-g.rt oi IJoston. Dr. Klin-
gcner u,i l i , in clitc t ime, prolicle dctailecl travel in-
strr-rctions, ir ciescription of horlsing ancl clitt irt.q
facil i t ies and other perti l tent iniorrnation. IJe has
arranged lor  our stav at  thr  crrnpus t lotr f t rence
ccnter at 

" 'er1' 
rcasonable rates.

Yorr ri ' i l1 re(reive a iornral call for l lapers, l lre-
resistration rnateriais anci othcr in1'ormation
irom l)r. Horst in earl1- Jurte.

If vou are interested in other inftlrmation aborlt
the 51'mposiun-r ,  p lease contacl  G. Ror-  l lorst ,
[)eprrrtrncnt o1' Riolog1,, St;rte Lirrivcrsity Collcge
oi  Arts ; rnd Sciertct ' ,  Potsdan. i ,  N.Y. 13( i76.

aii; 1r:r-i11'ht' is a ioliv goocl iellorv. Nonc oi r-ts 1-e't
knoiv hou, lre rnanaged to har.e the Canadian dele-
gal.ion l ine up on t. ire s1-age of \re11'jral. l le Crcrrnbie-

Johnston i{al1 and clcinotrstrate that "evel'r thuitgh
the sun mai'havi' set on tl-re olcl Empire, the nroon
st i i l  r ises on Br i rar t r t ia."

Wc c1o have a 1el' suggestlons for otlr futurc
hosts in Austraiia. I lal 'e at leasl. one ciozen ice
cribes air.ailable in the' colnttr)'' tirat lveck; fclrcr,r
the hitr:hen staf i t-o share rlur food; hzrve a feu'
c1or,ib1c' hecirciotls ior t irose who llr ing sporrses(?)
or thosr: rvho l ikc to ernt.ertain; providc a i i l lel grit

of sand paper i ir tht $r.Cl" t iran rr'as available in
Aberrrleerr; require all papers to be irr English or
some othcr recoSlnizcd l:rngr' iage iLIlt l  i tot in Anle r-

ican; aircl i inalh', havt: the Clatraciiau.' fornr a
straightcr l ir-re ner-xt t irtre and sing "Oh, Cattada"
cluring their perforr nil l t i :e.

It u' i l l  be difi icrrlt iu exceeal the qi:;r1it 'r '  ancl
siri"; it of thc Abelclten Conf.erenct, brtt stlrr,: i1'tht
cighth conference in Ausrtralia u'i l1 bc iust as en-
jo1'ab1e and rervarclittg as the scvttlth in Abr:r-
r icen. Unt i l  lhcu, t 'e invi te i i i i  o l .voLl  to jo i l . r  us i r r
L)ctobcr 1!)86 at or-rr sirte.enih ltrrnu;rl bat s1' 'rripo-
sir-mr in \--ortl-r America.

\k,hunc 36: 4,L{)
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NJEWS & VIEWS
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LETTERS TO THE EDITOR

] ' IT'{BI'R t SEI] ,\S F'OOD BY BATS
Gnlrn'irg irrl-o n'oocl lr;rs bccrt rrrrcil '  r 'ecordt:t l

1or blr ts (Al lcn.  19.10: t09;  Ibsevcirr ,  1965: 75:
I) r t r r i t ' I ,  1 979: N.Z.J.  Zoo1..  6.  l l l r7) .  Yct ,  r tox ' l i t ' i 'e
bats rrlc rcglrrdccl lrs bcing explicitc. rvootl caters
therelrr '  being l i  sourci '  lor  ser ious econont ic;r l
losscs.

\ l l r r l ; rgnour rnrd ( l : rLr t r rn 's al ' t ic lc "An rnenrv of
. l rut t t t r t i t t  l t l r rnf l t t ions i r r  the Ivor-r '  Cozrst"  t 'or . r -
t l r ins f ivc goocl  cyiur i i t r ,  l )hotos.  

' fhc suntm:irr ' ,  in
l r i r r t ,  re i tds:  " . \ t t l rc l is  br  b;r ts (1l l r - i r : r ts)  <tn , '1tr t t t -
tt rio rrttttr i rr.qltu ur i i lu.rd .4. lrcttntltlt.t'llu rverre ob-
selvc'cl clLtrin.g loug clrv st. 'rrsolts . in the lvorl-
Coitst. These \\ '( 're -svstc'r 'n:rt ic attrrcks f or thcr
l )ur l )osc ol  st ' r ' l i ing l . r lod.  iurc l  t ' r ' re sr . r l ' i ic i t 'ut lv
ser ious to ( 'o in l ) r ( )nr isc thc lL l tL l r 'c  of  l r l ; rnt : r t i , tns
ol .  thesr '  s l lcr ' ics.  l ' - r r r thermore, thc ar l i rptrr t ions ol '
Ihcse ru.r i r . r . r : t is  to thcst '  introcluced specics le.r(1s
to tht ' lcrrr  o i  l r  s i rn i l ; r r ; rc l r rpt ; t t ion to l lnt 's
(rrrr t r t l r lv  Pi t r t ts t ' tu i l tur i t )  u ' l t i r r l r  : r rc c lcst incd ior
l r r rgc-sclr lc r lcvcloprrcnt  in v i rn-  o l  the sr : t t i r rg r . rp
oI  p l rLn(rr t ions i r r r  p: iper-rnr i l i i i rg l )urpor i .J 's in t l te
southt 'est  o l  thc Ivorv Coirs i . "  Other cxccrpts
I l r t r r  th is.r l t  ic lc in r lv lnursl i r t ion rcrrd:  "The
1r( 'es i l rc l i teral l - , '  de\ ' r )Lrre( l  br '  b i r ts.  ' fhe

blrrl i . lcrn-c:. lrnt' l  cvcn thc' rt-ond rrr( ' bciu.g gninvecl.
' l 'hc l r t t r r t ' l t  hegins l i t  the top lurr l  pfogresscs
clou-nu'rr lc ls:  i 'c lnsecl t rcnt l \ ' ,  sonte t rees, eight tcr
t ',r 'r ' lvt ' urttel 's trt l l  lrrc hcing gnilvecl dou'n to ollc
lnctcr  a lx) \ 'c  th( ' .ground. N{orc oi tcn.  g i rc l l ing
:rncl  se nLtching ol  tht '  s t ( 'nr  t i r l i ( 's  p l : rce r i ' i i ich re-
sLr l ts in thc c lcsiccrr t i ( ) r ]  iutc l  c lcrr th t i1 ' thc t ree.  ' l 'he:

br i ts * ' r t i t  Lrnt i l  thr '  l r ( ' r '  r ( - i l ( 'hes rr  I tc ' ight  o1'  : tborr t
lour uretcrs br 'c lnrsc i t  then t : rccccls thc ncigh-
brrr ing vcgctrr t i { )n l rncl  t l rc hoirscs in hcight.  Sim-
i l r r r : r t l i rc l is  on t recs hrrr-e her:n recor( ie( l  in
( l l r i rn;r .  "  ' f  hc '  ( ' i l i l ) r ' i t  is  Ei t io l r tu l rc l t ' t tnt
( Pteroploclid;Le).

t \drrnt  Krzir t ro, , r 's l< i .  Tr lst i tL l tc oi  Zoologl ' ,
Sl i r rv i i r insl i r r  i ; .  : i1 0l6 I i l r t l i r l rv,  Polrrncl

Rcccivccl ' \ugr,rst 8, 1{)85

I-,\ itGI]-SC,\I,E DIE OI,'F OF R;\TS IN
NOItl '  I IERN AI-I]I]R]]{, CANAI]A

On Fr ic lav,  ALtgust 2,  1935, over 1000 de: id
b;rts u'erc toturtl f loatirrg facc-rlorvt-t ou the sttr-
lrrcc ol. Stecle Lrrke, approxirnatclv 150 km north
ol' Echnonton, ,\ l lrelt:t. r\t lcirst 2-1 rlead clucl<s
u.erc rrlso lortncl. A11 c;rrr: iLsses \\ 'erc locirl ized in
: i l l  arc i r  r rpp|Oxinl l t tc '1r '3OOrn x 150m on t l tc rv ind-
rv:Lrc'l shore oi the l itkc. TItc u'ater in lhis lrreir
\\-ir: i covercd ri-ith thicli. u'hite scunt i lncl hird iL

noticeirble' blr.re-greerr shccu. Llnlortunalclr-, onll '
sir .1,{i 'olrs spp., onr' [,usitu'tts r ' i ttt ' t  tts. arnd t\\ro
A nas plot.t 'r lt_\'t lcltos rvere collected. Post-rlortum
r'.rrrnri i.r itt ion indicatccl r 'cr\ '  .rcute de:tth n'ith ncr
vis ib lc lesions or indicat ions of  t raum;1 or
diseirse.  ' l 'he "rapid c leath f i rctor-"  o i  .4 n(h0(n(t
sp.  \ \ ' r ls  indent i l ' iecl  in high concentrat ious in
sreen slimr't irken ironr thc' blrt carcasses. Resttlts
stlggest poisoning dtre to torirts ot blt le-.qreL'11
;rlgirc as tht' prob:rblt '  crirttse ol' dcath. [ 'resLim-
;rb11' ,  the brr ts ingcstecl  lc ' t i r ; r l  iuroLul ts ct l '  fo-x i t i
n-hik 'dr inhing l rom the 1ake.
SLrbnr i t tecl  bv \1.J.  Pr-bus, Rabics Biologist ,  Al-
bcrt i r  Fis i r  and Wildl i ic  Div is ion,  O.S. I -ongmern

RLrilding, Eclt.uontott, Alberta TGil ,1P2.
Recreivccl  Octobcr 1,  1985

WORKSHOP ON SYSTEMATICS

Indiv idLur ls iutercstecl  in part ic iprr t ing in rr
u 'orkshop or-r  "Higher Cl i rssi f ic : i t ion o1 R:r ts"  are
invitccl to sr-rbnil t i t les to the unckrrsignecl befortr
.Tune l ,  1986. This u 'orkshop is l re ing pl lLnned:rs
pirr t  o l  thc l6th Anr.rurt l  North Anrer- iczrn S1'rnposi-
urrl on Birt Rescirrch irt the l lniversity of Nlassrr-
chuset ls Octobcr 17- i8,  I1)8( i .  Pi tpcrs c()ncent ing
thc ph1' logenf i rncl /or  c lassi i ic ; r t ion ol  barts i rbove
thc gentr ic levcl  but  belou the'  ordin:r l  lcr ,e l  i r rc '
u'elcome. It is intencled thiLt this specii i l  scssior.r
bc cli 'r 'otcd to lrdvirnc:ing understrrnding .lnd dis-
cussion ol the svtentirt it:s rrncl evolutior-t <ti the
chiroptcra. \\b recognize that some ol us holcl
\ -crv strong points ol  v iew ;rnd have our favor i te
l rosi t ions v is- i r -v is sonte . rspects r>1 this topic,  but
lc't us irvoicl the polcnrics itncl :rcrimonv that occ:r-
sion:r111' has erccompanicd this topic e:rrl ier. \Ver
do rt 'elconrc brortd prrrticiprrtion irnd encrgetic
r l is t  t rssiorr .  I  errucr l r  i rn ' ; r i l  r ' , r t r r  respons( ' .

I iarl F. Koopman, Department of Mammalogy,
American Museum of Natural Histor-v,

Neu. York. Neu, York 10024

ENDANGERED SPECIES WORKSHOP
Thc Oklahomer Cooper:rtive Fish and Wildiift

Rescarch tlnit irt Oklarhonra Sterte Universitv ic
interested in spclnsoring :r r. l 'orl ishop on methods
oi  studying scnsi t iv t -  species of  bats.  I t  is  i rn-
ticipated tl.rat enrphzrsis r,r ' i l l  be piacecl on technol-
ogies in bat detection, telemetrl '  (particularrl l '  for
smirl l specics), etnci surve\' nrcthods for establish-
ing populirt ion st:rtus .ind trends. The go:r1 of the
u'orl i-shop u'i l l  be to provide stirte irnd fcderal
rcsource rnanagers u.ith the knor,vledge oi tech-
niqucs :rnd optior.rs for planniug recclr.eries o{
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BOOK REVXEWSi  lr l-crLtcrteil zritd r- 'ttcl itngered bats, st.tch as the
()z:rrl< rrncl Virginilr it ig-carecl btis (P!r't ' ttIu.c tr)tt- ' l t-
. ' t t t t l i i  i t tgt 'us anci  /  l .  t ' i t 'g in iut t t rs) .  We pl : tn to
rrssi 'nrbk:  iL p;rncl  r r ' i th cr l ter t ise in thc i i reas
nrt'ntion,:cl above, irnr:l thc ri:r lr l<sltop is telnirt ivell '

i r i r rnncd lor  s l t r ing 1986, i f  sr . r l ' l ic ient  interest  ex-
i : r ts.  I )cople intcr tstecl  in l r t te 'nci i t rg t - r r  p:rr t ie i l la-
i ing ;rs ir tt-orl ishop speiLkcr shoti lc.l contaclt I)r.
I) l ivit l  , 'r{. Lr'sl ic, .Jr., Oli lahorttrr Ci.ropet'; i t i le F ish
:rnd \ \  i1cl1i1t :  Rcsc' i r rch lJni t ,  Departnrent o1'Zool-
o.qr'. OI<I;rhottta Stirte LJrtiversit1', Sti l lu' irtr:r, OK
7' ,1{)7,9 (Pl ionc .105 62,1-6i142 or I i ' I 'S 728 1'140).

Receivcr l  Octobcr 15, 1985

(;RADt]ATT' TTESEARCH
,\SSIST,\NTSHII '

E\  i  ) . \  N( ;EI tED ST,ECIES RECOVERI'
I t  is  : rnt ic i i r r r tecl  th l r t  l r  rest ' l t r t th lLssis lztntship

i, l '  lr I ' ir. l). r-;rt icl icl irtc r. i ' i l j  he ln' lr i lal l le t i 'rroirgh
r ht' Oii lrhonrlr Cooltcrrrt ir,c F'ish artrl \4Ii1c1li l 'c lte-
sr ' : r r t ' l r  l ln i t  in the'  I ) t . '1t ; r r t r t t r 'nt  ( )1" Zool t tgt ' ,  O1<ia-
horr i ; r  Strr t r . r  i r i i ivcrs i t r ' .  Rcst ' l r rch u ' i1 l  lbc: t ls  or t
r l rc lccovc'r , ,  o l t jcct ivts tot '  thc Oz. i rk l t ig-ei t red
brrt, ; in cncllrn.gcrcd sltbspccie,'s thirt occttrs in isr. '-
i ; r1t ' r l  ioc;r l i r : i rs iu c l rstcr t r  Okl ; t l ' ror t t i r  ztncl  n- t 's ter t t
. \  r ' l t ; rnsl is.  O b j t 'c t  ives n. i l i  incl  i tc le '  cr : rnt in i r t  iot t  o l .
i r r l r i t r r t  usc n- i th c lcc-tronic bir t  c l t : tect i r t t t  de r  i t - r 's ,
possiblc l rppl ic l r t iLrn ol  r ; ic i io- i t l lcurctrr ' ,  : t i rc l
Sti I . \ .CVS.

I : , rper ie ncc u ' i th l t ; r t  r t 'sel t t  ch is dcsir : rb le:
:1 i 'ong int t , ' r tst  in cndtr t tgcrccl  specics: t t id 1: tmi1-
i r r r i l  r '  n ' i t l r  rccolcrv ob. jcct i . . .es is t rct tcssar l ' ,

S.\tr-,.\ l t\ ' :  - l-hc suct'ssl.ul t ' :utdicl:rtc u'i l l  re-
t  t ' iv t '  r r t ' t  ;urnt- t l i l  s t  i l t t 'nr i  o l  $7, ,300, l t t tc l  oLt t -u1-
st ; r tc tL l i t ion r i ' i l l  l tc  n ' ; t i r . ' t 'd.

S'1 'AR' l ' lNG I)ATE: Augt isf  1,  1986
Intcrc 'stct l  l )crsons shotr lc l  sel td ; r  le t ter  r t l  in-

tcrr t  ;urc l  rcsLttnc to:
I ) r . ' l ' r r r ' r '  Cart t r ,  l )e 'partnrcrt t  t t l  Zoologr ' .

Ol i l l i l ' ronrzr St l r tc [ ,n iversi l r ' .  St i l ] r i ' i r t t ' r ,  OK
7107,3 (10r)  621 5555

[)r ' .  Drrr ' iL l  \1.  L1] . f i . .  Jr . ,  OklrLI . roml
Cor11111-;11i ' , 'g I i ish rurcl  Wi ld l i l t '  I leseirrch l i r t i t ,
1( l  1 Li ic St ' icnces \ \ ' 'cst ,  Ol i l i thonr;r  St l r te t ln ivrr-
. i t ' , ,  St i i l rvrr ic ' r ' .  OI i  7.1078 (105) 62'1-( i : : i '12;  I I I 'S
;?8 i1 l0

Rt 'cci ' , ' t 'c l  Octol lcr  3 l ,  l1)85

198I BAT CONFEREI{CE
PROCEEDINIGS AVAILABLE

i. iur i t t ' r l  t 'o i r i t 's  o l  thc pror:c 'c 'd ings o1' the Sir th
Irr t r r r r l r t ionl t l  I } i t  Reselrrch Conl . r ' rence ht '1cl  l r t
l l r r '  Ur ivt ' rs i tv ol  I lc ,  Ni .qer i r r  in ; \ r ruusl  11)81 rrrr .
; rvr i i l l rb lc in i r .S.  $-10.00 pcr r-r i1tv int ' lucl ing
l){)st i rg( ' .  P1r. ' : is t '  u r i tc to Prolcssor Ei 'o E. Ol<on.
i l iokr.r l r '  I )cplu-t tnt 'nt ,  I  Tnivcr-s i tv ol .  iL 'c,  I ic- l l 'c ,
\ i11r ' i ' i : r .

Ni-r\\ 'BooK
\1t 'n i lcz.  l i t ts torgio Lidcrt l  i l ic l r f  ion der 1os

grul l ( ) ! r  ( t luni l ius l  subl i rmi l i l ls)  t1c l r l t t r r : ic l ;Lgt ,s
Pr i i r ; iur t : r los.  Esci t t l : i  c lc P, io i t tg i l i .  I  In i i i : rs id i t i l  r i t l

] ' lr rrrr-tt;r ; I- i i l torzttt lr itt Cotti l t ' i t l t l lori i t ir.o (,- o rgit :r.

\ " i t 'err t 'c tor i r i  c l t  I t t lcst ig l rc i , r r l  v  l ) t ls tgr l lc l i , '
l rn iversidrr t l  dt '  l ' : inrrnt i t .  21 pp.,  r ro d:r t r - ' .  Sl t r l t

c0\ 'er .  In Spanish.
' l 'hc bo,:r l< iet  pr tsel i t l i  l icvs ; i i ic l  i l lust l ' l i t io l ts t r l '

th l  i l i r ior  b i t t  gr t t t tp l ;  i t t  Pl t t l i t t l l l r  r ih ich hlrr l lors
blrL:r  be' longing to I iJ  l l i t r l i l i ts .  '12 gct t t ' ra,  l r l lc l
; rb,rrr t .  105 spci : ies.  ' i 'h is l l r ' 'o l i lc l  \ - , ' i rs l l r ( '1) i11-ccl  ior
l r ioJogv stut lcnts ;urd i 'et  t : r i r t l t t - i r i i  t ' . .  I r l  ; tdcl i t  ior i  i  r i

t l r t '  l icr . ' : r ,  to l lL ln i i l  l t t tc i  : ; r t l - ,1;r t l r i lv  l t ' r 'e ls,  r r l lc l  l r
l is l  o l  rc l . r t rct)c( 's,  L l . i r - ' r i '  l r r t '  l i r l t '  r l r r i t l ings ol  l5
sl)(r cics.

Fr-nton, \ ' { . i } "  Just  Ba{.s.  I  r r i iv t ' r : . i t1,-  o i ' l -ot ' r rnto
Pres.,  ' l i r r r r t . t to,  L l ; r t i i r t i i r .  1{ i5 pp.,  I1}8i i  ( t "orr t 'c t t ' t l

1,-r int ing,  1981).  S10.0f i  (pzrper)

]ntcndcr l  lor  qct ' tcr l r l  r t ' rLdt ' rs.  f - i ror--k f i i ' r i tor t 's
i rook,  Just  l lats.  is  r i  l i l t l r ' .  up-fo-t l i l tc  st i t t t l t t i t r l
o l  thc pi 'cscr i f  st i r tc ol  l inor, , ' lcc lgt '  l r l toLi t  thc bi t ; i -
o.q.r' o1. blrts. Whiir 1ir{ ' t ' \clt lsivt ' ttsc' rt1. ( '{)i l l i t lolt
lu;1nres iu th(' tc)if iutci l l 're-' l lrt--l i  0l i i tcrlrLul'e ciltr '
t ions t-tndoulrtt 'dlv nrrl<c lor c:rsicr reit[ l in.r-I l lv
no n-biologists,  unclbtrLts i r -e l ) '  intr l t t t l ing rc l  e r-
e'nr--cs to 1<t-'r '  plrpe'rs rr 'oultl h:r"'e grt: irt l ' , '  i i t-
crcr ised thc r . l i t t r . :  o1' the i looi i  l t . r r  nt l r t t r ' .  Ci , t tut t ( l r i
iur i l  sc i r -nt i i ic  n l r tnes i r rc cr()ss-re l r - - rcnct l r l  J lv
I l rnr i lv  in rrn l r l rpt 'ndir .  ' I ' i rc bool< is n 'c ' l l  i l l t rstr l t -
lcc l  u. i t i r  n i i lnv biaLl(  r rncl  t ' i r i t t  p l iotogr i rphs, i in i '
cirlrri ' ings, i iu(l 11 lcr\r ,grirl)hs. ' l ' l t t '  i l l trstrrrt iurt:,
h;nt irt1-orrnlrt iye t:; iplions br.it rrrt '  rtr lI nttrultert-r 'cl
or  rc l 'crrcd to in tht '  t ( ' \ f  ,  i r  s i t i r r r t io i t  t i l r t  nr l i l<t 's
thr '  prrscntat ion t i i ' r i t t 'ccss:rr i lv  t l iseonnci-- t t ' i l  j t t

plact-'s.
' [ 'ht  booi i  hrrs I7 ( tur turnbtr t ' r1)  chaptt ' rs,  l tc-

,g i r r r r ing.  r t , i fh r in in i i 'oclLict ion th i l t  covcrs ; rn l r tor t t -
i i : i t l  aclapt;r t ions l rncl  t ; rxononr ic c i ivcrs i t r ' .  I I t ' re,
: rs throughoLi t ,  Fcr l ton pror- ic lcs i ' . ' i i in ip l r 's  o1'  l l is
points rv i th bais i rorn rnlrnr '  1r l r11 s oi  the u 'or l r l .
' I 'hc introihlctorJ '  ch:r l l ter  cLrses u ' i th rr  br i r ' l '
rcv i t ' r i '  o l  ln iurv oi  the nrethods non'  bcing t ' tn-
plo'. 'r 'cl to studl brrts, 'n';r lttable lt lurlrgi 'or.tnd Ior
gcrr t 'nr1 r ' t ' i rdcrs.  in the see()n(1 r : l ia l t tcr ,  I r l ig i t l .
I " t ' r t i r . i t r  i l rcscl l is  l r t . t  i t . t l t ' t ' t 's t i r t {  r ' r ) r - t t l l i r r isrr t t  bt ' -
t \ \ - r 'L 'n t l ic  l l ight  i r r l rpt i r t ions t i l '  i r i t ts  aut l  b i rc i :
Al thoLr.qh general l r '  : r  ver\ '  l r ic id e:<pirrnir t ion.  th is
c1r: i l r tcr  d i" .cs too t ieepi l  into rr t ' r t . rc l1-r t l r f t - . ics I t r t '
l rost  genr ' r ' i r l  rcrrdt ' rs $ ' i thrrut  l . i rs l  t rp l r r i r r ing thc
blrs i i rs oi '  thc rv i r rg l ) ( , ' i r t  c! 'c l t .  l lcuinni i tg n ' i t l t  iher
nr: inr l i r tor \ -  h i . 's tor ic;r l  revi t 'n ' "  t i . i r '  t i t - : ; t  chirplr ' r ,
I . , t l t t t ! r t t ' t t1 iot t ,  c l t iu ' l r '  ( 'x i ) l r { i l rs 1r() \ ' , '  t l lc  r ' : i r i ; r t i t rns
ol lscr-vt 'd in the'  ct '1 ' ro io( ' i l f  ;on l ivs l r ' t t ts  oI  r - i t i ' ioLt :
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specics of b:rts irre designecl to sil lrre problrlms
cncorlnterc(l bv bat:r rvit ir desp;irate l ifestr' les.
The clrrrpter inch-tcles stttne iritcre-stin.q notes
iriror-rl species rvith iruclible t-t:holocation calls ancl
the lrnti-brit tactirts usecl b1'sotnr: moths. Follo' 'r '-
ing this. ri short t:hap1 er or Sccl/r,g and Smtll in.g
dispclls the notion thirt b:its rtrc blir ld :Lttd ctnllhlr-
sizcs the irnportirnce of oll irction in several
:isl)ects tt1. l l i i ts' l iVe:r.

I"enLon',s recurrcnt themt's ol rl iversitr- i inlong,
l rnd i lexibi l i t l -  r . r ' i th in,  spccics is prorninent in the
re'lrtt ir,r '1i- long chlrpter on Dict. He'r"r.. the rrurgc
ol' iootl itr- 'rns bats ('()r ' lsLlnre is revicu'ecl by crzrnr-
inin.q circ-h iooti tr 'pt:, rurd ;Ltl lrpti i t ions to these
t1'pes irrc i l lLrstri i tr, 'd ri ' i t l 'r ;r rrross-section o1' the:
r i ' r i r ld 's hlr t  I ' i t r rn; i .  ln the scr: f ion on blood i rs
l"ood, Fcntrrn srt.ggests tlutt applf ing pastt '- l ike
poisou tu r . r r r l l r i rcs u- i l i  i< i l l  onl1 '  "gtr i l t1" '  l lats,
btr t  th is s( ' ( ' lns qucst ion;rblc '  in th; i1 c() l . I rnton virnt-
pires mav sir iu 'c tht ' i r  roosts u, i th ot l . rer  (" inno-
ccut")  sprcies.  I t  is  : r lso unfortunarte th:r t  in his
cliscussion ol lr-rigir-rtr<lt, '  l t l tts, I ie'nton cttntri-
btr tcs (rrnintent iorur l l r ' ,  n<l  c loubl)  to the "b:rc i
press bats genr:r:rl l1' rcceivc: b1' describing the
destrttr:t ion of c:rsh t:rops r,,, i thrlr-rt mentioning the
bt'rt<'l ' ici: i l  rolc 1l-uit l;:rts plit i . in scecl ciispers:rl
;rnd cleiuring r-rir oi ot cr-ripe rtirsh crops. 'fhe next
clr:rptcr, entit lecl l l ttct 'g.t '  crttd Sun'it 'rt l , sr-nthc-
sizts rnuch reselrrch r)n f  i renl i , r r r 'gul ; r t i , rn i r r  sr tnr-
mer ;rncl n'irrtr:r lrnd inc:ir.rclc* inionniLlion o1r i ies-
t iv i r t ion in t ropic i t l  c l i rnate.s.  Al t l iough dist in-
guishing l i ' r r tures ol  torpor l r r rd hihc ' t 'nat ion r t re
:rcirltcrccl throu.ghout this clrrr1;tcr, gr.neral
relrclers iri 'e l i l ielv to bercome t--onlusecl;rbor-rt these
tcnr.rs,  csDtcirr l l l  brc l r r ise the l i rst  c:ontp: t r ison ol
l .hcnr strr t r :s th i r t ,  "Torpor over ; r  krng per iod is
c: l r l lecl  h ibtrni i t ion" (pirge 70).

Fc.nton l i r -L 'ns th ings Lrp in l i is  introcluct io i r  to
tirt cir:rptcr on l lrrrrs/s n'ith :r ciescription of crrtr,r '1-
irig through :r u.:rrhog trurnel iu search of roosting
birts. \{orpitological :rncl ltchar.irtral :rd:rptations
to dal  ro()sts,  n ight  rortsts,  i rncl  h i l to 'nat ion s i tes
rtre thcn dc'scribcd lor se"'cnrl tcrl-nperitte i11td trop-
ical  speciers.  A vcrv short  chapter on /r ' l rerr1,r ' fo l -
lor i 's  r i ' i th c l iscussion oi  the el l 'ccts oI  r ' i r inf l r l l  ancl
rnrronligllt orr lrc-tivit l '  :rri ' ir1, frorl thc roost.
,Vigruliort arrd !, lari.gatrorr includes cramples of
scrrsonal  m()\ ' rments to hi l terrracul i i  i incl  suml.nar-
izt 's  thc r t 'sul ts ol  horning stucl ies.  ' lhc chapter
on Rtftndttclrnrr ltr iell l '  co\rers reprocluctit e c1'c1c
variirt ior-ts, postnirtrrl der.elr. ipment, rtnd nt;rt ing
bt: hrn.ior. D i t ' t ' icu I t ies crlcorln terecl tt l ttaining rcli-
abk irger strlrcturc clrrt:r i incl i. irctors influcncing
poprrLLt ion lcvels i r rc the merin topics of  the nexf
cl 'r it lrter', c'rrt itL.:d Pt tptr la I ir ttt.*. N{orc detail lr l-roLrt
population lc'r 'el f lrctors is ther.r prestnted in short
chiiptL'rs ()lr Prcdrttiotr ri nd hhtrfuli l t '  ancl
Prtrosills.

Fenton der.'otes a relartively iong chapter tct Ba-
hot,iour, in rn'hich studies of mating s]'stems,
mother-r 'oung inter i ic t ions,  miscel laneous com-
municrrtions, and s$rarming beh:ivior are sum-
n-rirrized. Chapters on Public Hcaltlt, Kccping Bats
Orrl. and Conscnrlion round out t l ie boclr, of the
book. Feuton's zrdvice or.r  bat-proof ing bLr i ld ings
is p:rrt icularrl l '  good. A circuit diagram oI lr sim-
ple b:r t  detector is included to encouragc stu-
dents to concluct their ori 'n b:it studies. The bibli-
ographl' l ists l l6 publications on b:it biologv,
s( ' \ 'e l r  ( )n l l lc lhor l -  ior : tLr i lv i r rg bir ts.  l rnr l  e ight
chi lc l ren's bool is on b;r ts.  A general  inclex is in-
clr-rcled.

Overa1l, . lust Bals is :u"r inform:rtion-pzrcl<eci in-
troduction to the rvorlcl oi bats r.vell-suited for
gencral r 'e;rders ancl biologists lool<ing for up-to-
clate summaries of the vrrrious realms of bat re-
seirrch. Gr;tduate students shoulcl l ' ind it particu-
lzrr lv st i rnr-r l r r t ing as Fenton frequt 'nt11-points out
l.e'rt i le irrc;rs for lutr-rre research. ' l 'hese qu:r1it ies,
r:onrbinecl n'ith an ample sprinkling of irnecclotes
trorn Fenton's rv ic lc-r i rnging l ' ie lc l  crper ienccs,
make the book :rs enior':rble as it is infornr:rt ive.

Chr- istool icr-  D. Bunret t
I l i inois Natural Historv Sr-rrvey'

Receilccl Septerrrber .1. 1985

REQI]EST FOR INFORMATION

I l-rave received a grant from l\brld Wiidlife
fund to spend a year in Costa Rica establishing a
program of bat conservation lectures and work-
shops throughout the countrJr. I rvould appre-
ciate an1. suggestions and aclvice from anyone fa-
miiiar with bat conservation in Latin America,
concerning.,"'hat I rnight include in my presenta-
tions. Please contact me at the address given.

phone: 1-608-271-0067
Thank you,

Patricia Morton
5204 Old Indian Trail

Madison, WI 53711
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RECENT LITERATURE

Authors are rcquested to sencl reprints of their
l lapers to the editor for inclusion in this secticln.
lteceipt of reprints lvi l l  facil i tate complete and
correct cit irt ion. Or-ir Recent Literature section is
bir. 'rc61 11pe11 several bibiiographic sources ancl for
obvious reasons cannot ever be up-to-date. An-v
error or on.rission is inadvertent. Voluntary con-
tributions for this scction. especi;rl l-v from
l.orcigtr rcse:rrchers, are most lvelcomet.

ANATOMY

Ch;r l i r r r ' ; r r t i .  r \ .K. ,  : rncl  A.K. Chakr:rvortv.  I9S- i .  I { is topl l  .
s io lou, , '  c , i  t i re \ \ 'h i te 1lr1p io l i i r :k:s anci  the germinai
i ' r 'nrr . rs i r i  s l r l ( 'en i1n( l  h 'ntph nodcs oi : r  l tat ,  111 ing
lrrr  (PleroJlrs giurtnterrs) .  Cornp. Phvsiol .  Ecol , ,  ! ) :
I1)7,200.

Irr i : ru l .  l l . .  i rnd H. I Ierbert .  L!)85. ' l r iJ tographi(r  organizat ion oj
laci : r l  ntotoneunrns to indiv idual  p inna ntusr ' lcs in
,: at ( Ilri t I t t s ru I I t r s ) ancl jr:rt (Rolr.s, 1/as t t 91. lt t irt t. tr s). J.
Conrp.  - \eLrr . ,  2t() :  161-77t)  (L ln i r . .  ' fubingcn, Dt, i : t .
Zoolphvsio1.,  l \ ' lorgcnstcl lc 28. D,7100 Tul- . in.qen 1.
t 'R ( ; ) .

I lerrnanson. .J.W..  and J.S. Al tenbach. 1985. Funct ion:Ll  anlr-
tom\ '  o1 t l t r  s l rotr lc ler : ind arnt  of  the i rLut-eat ing bat
: l t ' l ihtus jana ui  rzsr i .  J.  Zrxl . .  205: I j7-177.

Jimenr:2,  L. ,  et  a l .  I ! ) ,3.1,  I { i tntrnar i - inr .o lut i t in i rn<1 iast ing ef-
i tc l  o l l  t l )e J int 's tnrr . ture Ol l l tc  t .n: t rnmarl 'g lani i  r r j '
thc prcunant M.t ' t t l is  nt . t ' r t l i .q.  Z.  Mikrosk.  At i : r t .
Frnsch..  f )8:  89l l -9t18 (Llnivr : rs ic l : r r : l  Col lp lutcnse.
RroktgiL 'as,  I )epartztnrernto dc \ lorphl logia N, l icro,
scopica,  C, L;niversi tar i : r ,  28() .1 i )  l . ladr ic l -3.  .Splr in) .

I {ur l : t r .  ,S. .  arrd S. Rl l .  1 l ) i j .1.  i l . - t_.Lrrohistolog).of  the artr t ic ; r rch
oi  sornr '  n. l : r ln l .nals.  Pnic.  Nat1.  Acacl .  Sci . .  Inr l ia,
Scct.  l l  ( lJ iokr.  Sci . ) ,  5.1 :  : t l  '14 (School  o i  l3 io logical
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' .

DEATH ANI\OLTNCEMENT

\4/e are al1 saddeneci by the Llntimeh: death ol
Rudolph Lehmann of  Flels i lk i ,  Finlancl  on (Jc-
tober 29. 1985. He succumbccl to rabies con-
tractcd I ' ia bat bites. The licbmarv 15, 19g6
issue of 7-ltc Lttnt'cl (1t. 37E) prcse rits a lnerlical
hislorl. of his case atid a -chort historr, of bat
rabies in Errrope. \ \ 'c  atr t i t . iparc puhi ishing;r
nrore formal obitr"rarv in a later issue.

GRH
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Abstracts of

l lanoeuverabi l i t l '  and Ecology in Br i t ish Bats*

H. l ) . . l .N. .A.kh- idge

' lhc relat iorships bctu.een f l ig l r l  per i , , rnrance. nrorphokrg-v
:incl ccologl rvill bc' discussod. It u.i'l l bt slxxvn that the
f , :oding: i f r i t tcgJ'used bV l r  b:r t  c:ru be prcdi | ted on the'ba"r is oi
both tiight 1;cr-{orrl:rncc. :ind those morphologic-al pariiureters
lound to bc import:rnt in detennining m:rnoeuver:rbilitv (thr
rrbi l i ty ' to tLrrn t ighth-)  anci  agi i i tv  ( tht :  abi l i tv  to t r . r rn fast) .

lSat Fl ight  Kinernat ics,  the Scapulo-FIumeral
Lock *

.1.  S.ot t  Al terrbacir  and john W. I lermanson

Electronrvogr:iphic (ENI(I) dirta h;rve it'd inr.estigators to
niodi l l  lht  hr 'pothesis ol  \ raugh: in (195!))  ;nr-o1.,- i r .g i t  c i iv is ion
of labol betlvee.n tl.rt' primarl' dolr-nstrokt, mrlscies oI mrcrcr-
chiropler:rn bats arrd the engagement ol' the dors:ri genoid
t ' ) -s i r l ) r , r ( l ( t - : rndl l t t l r t tmcr:r l  { t r ' i t l r . t - |uhrrr t . i l } . t l ts .c:rpulo
humer: i l  locl t .  Forr : ru l t r t ion oi  the or ig inal  h1'pothcsis b1'an
intui t i r ,e approat--h f ronr gross dissect ion di t t : r  : rncl  test ing \ \ ' i th
Ill,lG datzr h:ti-e all involvecl indirect eviclencr.. I{igh-speed
cinen: i to{r i tp ln '  of  percutaneous steel  p ins surgical l l  i : .npla;r-
tccl  in t l re sr ' i t i ru l : r  ancl  humerons al lo lvs c l i rect  observat ion of
the mur.cnreuts ol  both conrpt i i lerLts inyolved iu the locking
rnechanisnr.  The technique rvas appi ied dur ing accel t rat ing
l)ight in ger)era rcpresenting thrce fantilies: Arlihttts (l'hyllos-
torr idae. Eptr . : i tus ( \ /espert i i ionidae),  and Tadar ida ( \ Io los-
sidae). Tht' drrl:r sr.rpport the h1'pot.hesis that the dorsal .scapu-
Io- i rumeral  iock is est : tb l ishcd bl  contract ion of  the pectoral is.
' fhc locl< increast:s the in monrcnt:rrm ol  the pcctoral is and
:r i lo l .s su)rsequent r 'ontract ion o[  thc caudal  d iv is ion of  ser-
r ; r lus ventral is thor i ic is to provi<le acldi t ional  aclduct ive ef for t .
Sinrultaneous irbciur--tion oi both scapula ancl h.unrerus sllppolt
the hvpothcsis that :i lentrai scapulo-humr'r;ri lock fac:ilitates
por.vering of the upstrokt: bl in',varc1 rotator-s oI the latcral
scapular borclcr .

Ihe Roles of  thc H1'pothalamus and Pi tu i tarr  in
Control  0f  Reproduct ion in Bats*

Edvthc L.  P.  Anthonv

- l 'hc hvpothalamic-pi tu i tarr , -gonadal  : rx is controls i t :produc-
t i r .c funct ions in bi t ts,  as in al l  vertcbrates.  In manl-  bat
specic.s,  changes in or-al ian and test icular norphologl 'have
been descr ibccl  thro, . rg i tout  thc annual  rept 'oduct ive c1.c le.
Horvc'r.er. related chzrnge,s in the hypoth:rlantus ancl pitrrita:'1'
hale onll' bccn invesii.qatcd in ;r fer,r, species. It $'ill be the
purposc of tl-ris p:iper to rcr.icrv the existing knor.r'ledge of h-v-
pothalarnic ancl  p i tu i tarr-  inr .o l . , 'enrent in reploductrvc- cr ,c les
t ; l  bals.  Includcd in th is revier i ' r i ' i l l  bc a sunlmar\ :  of  data I
lrave'g:rtbrred on thc annual c1c1e rtl ,{r,r,,iis lw'i.lugtls.Ihave
trsed immunocvtochernist lv to ident i f l '  the pi tu i t : r ry cel ls re-
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sponsiblc for LH secretion and the hl,pothalamic neurons that
sccrete LHRFI.  LH' : ;ecret ing cel ls in th is species are distr i '
bLrtcd throughout the pi tu i tar ]  pars distal is,  but  are especial ly-
nulnerous zrdjacent to thc infundibular stalli. Seasonal studies
suggest increased secretorv activity of LH-cells in fernaies at
the tirne of or.ulatior.r, and in males just prior to the annual
peai i  in plasma testostcrone levels.  LHRH-containing neuron-
al cell bodies are nunlerous in the medial basaL hypothalamus,
but they also extend nrore rostraLl,v in the ventral forebrain.
Fiber t racts project  to the rnedian eminence, pi tu i tarv stalk
and neural  lobe, as u 'e l l  as to extra-hvpothalanr ic s i tes such as
thc habenr-rl:r and anri'gdala. Prelirninarl' sersonal studies in
[en'raies s]-lggest decreased LHRH-imrnunoreactivitf in cell
bodies and in e:<tra-hypothalamic fiber s-vstems at the tjme of
ovulat ion.

The Scandinavian Bat Fauna -  Adapt ive Wing
Morphology and Free Fl ight  in the Field*

IJans J.  Baagoe

Four functionally rvell understood wing morpho)ogical
chl t racl-ers and rough u'eight c lasses rvcre sel t rcted. Based on
thcse, the 1 1 bat spccies of  the southern Scandinavian bat
fauna can be separated and predictions can be made about the
fli.ght characteristics of the species. "Search phase" flight of
'13 of  fhe spccies u 'as studied in the f ie id in cx 'der to prclv ide
quantitative data for a species comparison. The bats rvere
found ancl identified in the field b-v the use of bat detectors.
Estimated fljght heights, nearness to larger objects and
manocuvres in "search phase" f l ight  were observed dirc.ct ly
and classified in rough categories. Multitlash photography
aided b1, the use of a night vision device were used primarily
fol f'l ight speed anall.ses. There is a good over-ali correlation
bctrveen the I ie ld resul ts and the predict ions based on rv ing
nrorphologr'.

Foraging Strategies of Silr,er-Haired (Lasiott.t'ctcris
noctit:agans) and Hoary ll-asiunrs cittereus) Batsx

Robert M.R. Barcia-v

The foraging strategies of Lasiurus cintretts and Ittsionyc
tcris noctit'agans r','ere studied flom 1981 to 1985 at Delta
Nlarsh, Manitoba using night vision scopes, ultrasonic detec-
tors, radiotelemetry', and fecal anall'sis. Brith species are open
air fcrragers. L. noctitwgans is adaptcd {or short range insect
cletcction and pursuit. They fl-v slo\\.Iy, are highly maneouver-
able and n'ere frequentlv observed feeding in small clearings
in l r  lorested r idge. Thev feed opportunist ical l l 'on a u, ide
rangc of  insects and prey heavi lv on chironomids x 'hen dense
s\\'arms are available. The search/approach stage echoloca-
tion ca'lls of this species are FNI signals adapted for short
range insect detcct ion in relat ivel l 'unclut tered si tuat ions.  L.
cincrtus is adapted for long range insect detection and pur-
strit. It is last and less maneouvcrable ancl rvas ahv:rys ob-
served foraging in large open areas or above ths cnnlrnw Ar



t inrcs i r . id iv iduals wer i :  h ighlv : iggressive on snal l  iet . ' r1 intr1 ter-
f  r lor i r 's  \ \ ' l l i le ; r t  ofht-rs.  nrdiv iduals made lo i rg c l is lance (ul l  t r r
.1{t krl,t ieeding trip... l. tittcn'us Ie<'l prinrarily on ):irgc insccts
(moths. beetles tincl clragoitiljg-s) 1nd clici not con.sume ihe
highlr' :rlruirdant sm:iller inset:ts. :\lthough sntall insccts rnai,
br '  igrroreci  1(rr  r l ierg(, i i ( '  re i rson,c,  ihcl '  mi i l  a lso bt  poor lv dr '
t t ' ( ied.  l 'hc sca: i :1r ,1: i l rproach cr i l is  r ; i '  L. .  t inarcts ale io1\ '
( l7-20 kl lz) .  i lhrost  consi .ant  f  n:qucncv siqnals th:r1.  . r rc adap-
teci  ior  detcci ing i r . lsr . t : i : t t  long range thus giv ing the bat i inre
t()  nr : incr)u\ ' {  l  1rrr  th i .  c i rpturr- . .  Sm:r l l  jnsects.  detcctcd onl} ,  i r l
r r losc range, nral  thLrs be l t 'ss ar. : r i lable as prev.

Scasrrrral C1'clcs of Pallitl llats (ilnlnrot.rs ltallidusl:
Proxirnate Factors *

Lar.Lra. [ .  [Je; ts lev

As in orher tcnrperatc zone vcspcrt i l ionic l  bats,  pal l id bats,
( . l t t l r r rot t . :  fa l l idtrs)  m:rni fest  narkur i  seasonal  c l  c ies in l ;oclv
n.c ight.  i i rernroregulatorv condi t ior)  ; rncl  reproducl ivc phls ioJ-
ogr ' .  Sevtral  phvsiological  paralnetcrs rvt ' rc exarnint 'd in c i rp-
r i i  l :  l ra l l ic l  b l r l  s  nrrr int : r ined in crxrst : rnt  laboraton'  condi t ions
longte-rr  ( .1 nro.  i : l  vrs.) .  i lodv rvcight,  loot l  intake and scrotal
s izt '  q cre chlLr:rctr- ' r izecl  b1'  endogcnorLs "c i rcannLr i i l '  c1 'c les.
in aclrlition" i:lrt:rt' w':rs ar11 enclogelrous changc fiom horncothel"
rnv to ht , t t r r r thcrrnv i ; r  thc auturnn. ' Ihe t ransi t i ( )n l ronl
' 'srnnmer r : r rndi t ion" (sperm;rtogr:ni t :  aci iv i t ! ' ,  lo l l  bodl '
, r ' , : ighl .  horreothernr l , )  to " ; rutunrnlr l  con( i i t i { )n" (regrrrsst 'c1
l{ stes iin(l t'1.>ididr.nral spen'n:1tozoa, intrrc,asr.d bodl' rl 'eight,
l:t'ter,.rttri'rnil-) u';,.s accelerrrted br, e'xpnsure to short photrr

i;uriocls :.ncli or- treatrnenl rvith mt:latonin (lvhich is reit'asr'cl
br '  l l i t ,  p inral  g l : rnt l  r rncl i r  short  photopcr iods).  Flou'cver.
r lccrcasing r laf  iength was ni l t  a DcLCSs;{r)  Prrrr int ' ,1a au, '
br'r::Lu:;e anjnr:rls kept in long photoperiorls ancl rvlrm ambierlt.
t ( ' lnp( r i l t l i ros t i rnre jnto " : rutumn:r l  concl i t ion" t t t re nlor l t l i
lat i ' r " .  P: i l l id bats exhibi t  c i rcannuzi l  c lc ies q 'h ich nrav bc s1'n-
t hr-onizecl rvith the geoph',-sical c1.cie br. photoperriotl, telnp('r-
; r turc or r) l i lcr  l i lc lors.

141atcr IJalancc, Roost Sclcct i r>n. and the
Overrvintcring Survival of illki r ro I rt s

mI i . tont ictr .s (Ph1- l lostomidae) in
Southeastern Cal i fornia *

( ]arv P. I lc i l

,\4(r.rolitr tali./'ornictts is tbe onlr. mcmber oi the neotropirj;1l
iamilv I'irv'llostomiclae '.o reside as a !'c:rr.rounrl rcsidcnt in
t l te l :n i t rc l  Statcs.  I ts nort l rurn t i rstrrbul i , ,n i .  nr tdr  pL'ssible
br th i r  a l r r i labi l r t l 'o1 hot r(x)st  s i tcs in the fonn of  mine tunne ls
ir geothernalh'-heatcd rnountain ranges. 1 exanrined thc'rvater
b:r lar tcc oi  l l rcsc b:r ts using :r  tonrbiu: i t iotr  o i  f ie lc l - i lboratrrr i '
i ' r1x ' r inr t ' r r1:s rrnd tht '  l l . ,c( '  o l  t r i i i led \ \ 'ater to rnelsurc bodr ' -
\\irtel tr.lnrovL'r vl.es. ,l[nooltrs exhibits rates r:i i '1ight and
r{lcisting e','aporatile (lruhno-t'utancous) r,.iater loss appror-
inratc l r '  1t l ' i l r  lor ler  than fr ; r '  .s in l i lar i l ' -s ized neotropic i l l  menr-
bcrs , r i  thr .  f , inr i l r ' .  Fecai  rvai t r  loss is : tppr i ; .x inrat t i r .  7070,
:rnc1 their  i i iscct  foocl  conrpr ises approxirnatel t  6Si l l -759ir  f rce
r ' , : r ter .  C'rnrbining thr-st ,  dzrt ; r  n ' i th 1.-r 'br . r ratr . r rJ '  generated alata
ol .ptr ln i i r 'c t r f  ; r r i 'oLls wi l lor  lo-ss incl ic:r te lhat .  l loct t t lus are abje
tl rernain in u'ater i,.alancc u'lulc roosting in nrine tutrneis r.rp
to l ! r - ,  Cl . ' l 'hc rrctual  t t rnpcrarurc oi  the.qeoihennal i l ' -heatecl
r l i iv  roosts oi  t j r is  sptc ics: i rc bctrr 'c l 'n 28.5- and 29.1__ C,
indic;r t ing thal  l fucrr t lus uscs t i re \ \ ' i l rmest roost sr tes
lrvai i ; tb le t0 (  ons( ' r - \ ' r  c i lerqv fes( ' rYts c lur ing thc l i ' inter.  rvhi le
r t 'nr ; r in i r ig in i t : r t i : r  l ta l i rnr ' t '  in i t . i  c ln '  c lest ' t t  I 'nvironrr . rcut .

lbluru. 2li: I

The liffects of Predation by Ilats on thc Er,olution
ol  Cal l ing Llchaviorrr  in Ncotropical  Kart l 'd ids

{{)r thoptcra: ' fet t igoni idae) *

Jlrcclurlint' .1. Belwootl

Fol iage g: leaning bats i t r  Palama (Phr, i lostonr idar: :
Plr i l l r rstcrrr t i r t i rc) .  p:rr t icLt ia l l l ' ' [ \ tu l t l i r i  s i l t . i to l t t , , l l i r rotr .yt ' l t r is
Jt jrsutt;, anri ll. mr:gulolis, ciut use thc rnlriin.{ i 'alls ot noctur-
nal  kar ld ic ls (bLrsh cr ickcts;  ( ) r lhoptera:  l l ' r t t i5 l r in i ic lac) to
iocale thesc i lsccts : rs prel ' .  l l is t  ncts 'b: i i t t 'd '  r r . i th cal l ing
1r:r t1 ' r i rds l t t r : t t : ted b:r ts,  l rh i le cunlrol  nt ' ts  drc l  not .  A1so, l tatr ' -
r i i r js  m:rkc.  up a large pol t ion of  the djets c i f  these bals.  Strong
predation pressure bv bal s h:is lcsr.rltecl rn lecluced sounrl pro-
ciu.ct ion i r t  urosl  speciLrs of  forcst-c luel l ing l iar1-ci ids,  t i r rc l  in a
sl ' i1ch fro:r . r  acoust. ic tc tar : t i le s iqn:r i l ing as th i 'pr incipal  ior : r r
of  mate : i r t ract iou in thc-sc i i rsocts.  Insccis that  s i r ig in[rc-
quelr t i l ' : i re i r i t rc ler  i r ' r r  l tats lo lLx:at t ' Ihan: i r ' r  thost  ther. i r rg
m{)r f '  eonsiste.nl l r  .  Contnr, i '  to t 'xpr 'c l  at t ion,  i r t ra lc.  k l r t r .c l ic ls,
u 'h ich do not s ing,  madr i r l t  a iatge propoi t ion of  t l . rc c l ic ts oi
thc io l iagc gl t : rn ing b, ' ,Lts. ' lht . ' r ' :1rc i ) ro l lahL\ t l rkcn as pr. \ 'as
ther '  : i1;1ir- , l tch 'cel l ing'  ntal t .s.

Malc I teprot l t rct ion in the ( .apc Horscshoe Rert
( R lt i it 

"l' 
t1' lt t r 1 1l1l'r /1.'a' )"

l { .  i ' . I ] .  i lcrnard

' I 'he rc l r r rx lucl i r .e c ' "c l ts ol  nr : r le 1;r i ts tha!  h ibern:r t t '  : l r - t :
chirrat ter ized b\ '  :Ln Lt t i t tsu:r i  lacl i  o l  s lnchlor lv betr , , t 'e,n
pr in i i r r i -  i r r i r l  sr ' t , r r r l : l r i  i -<rpl 'ociucl i r -c l l ru--ei i l i . . : i  i ( ;ust : r fsr , r ) ,
1979).  The i i i :n oi  th is prort ' t r t  has been to t 'x : inr iu, . thr  t inr ing
ol  p i - i l i : r rv ; rnd sr :conclar i  lcpicxiuct i re pr{rces: j r ls  tn I?! t inLt-
Io1, l t t15 r , , t r ' , t t  t .  a l . t ibernat ing spt 'c ics fhzi i  rccrtrs i r r  Sout l r
At ; - iL ' ; r  bclo,r '  132'  S.  Sper inato.r 'er( 's is r)ccur:r  hct \1 'aer ' ]  Octo-
bcr ancl  Jr in l  : rnd the scmiui l t ' rous tubuies r ,n '  rnac: t ivr  l ronr
.Julv t , r  Seplerr ' rb. ' r ,  rL per iod coincic ' i ing u ' i t i r  l l r t ie n i r . r tc l  i r i i rer-
n:r t ion.  S1;ernr : r re r( ' l . ' ; rse( l  t r )  th( '  e l ) id id\ ' rnes in -Aplr l  rnr l
Nf i r r ' ,  i rnd stor i )c l  therc ior- t l r ree t r i  i i . , .c  rnonths rrnt i )  copul : i
t ion u 'h ich ocr:nrs in ' \ r igrr : t  l rnci  Sr:pterubcr.  l ,cvcl i51 Lcl ls
hlLvt 'bt :en er:anr ine( l  i1t  an ul t ra i : i t l ' r rctLir : r l  l t , \ ' ( '1, : tncl  nt t : r l r
mrrr-r lh l j .  l i t r id Croir l t  t  c l iar l t ' t t - ' r  ar tc l  the'  ( racLrrrencre ( l i  r ) r i t r )
t :horc ' i r ia n ' i th tu l lu l : r r  cr ist :Le used to indicat t '  s l . t , ro ic l inguui ,
i rc l iv i t r ' .  I - ip i i i  dropl t  t  c l iani t '1er shor, ,  s 1. , ' , 'o pe:r i rs,  , r rLe l r r
l l r r rch and tht  other in . lLr1i .  : t rd tubui : r r  t ' r is tac i r rc prcs. . r t1 nl
\ I : i lch l rd Apr i1.  i tncl  -Tul1 'anci  Ar igusL. Bkrocl  has bei 'n col ler :
te{ l  k)r  testostcrone asst \ ' .  i ind thc rcsul ts wi l l  l rc prcsenttd.

' \ r : t iu i t l  
o1 t l te r tc i r t 's ,sot-r  g lant l  r :orrrpi t , r  i r ' : rs dt t r : rnr ine'd us

;ng Listoi 'her l is tn '  anr l  t , lectron r l icrost  opr ' . ' lhr .  : i r .n l l r l lar ' , '
lrncl prostate g1:rud-s sh,r',r- pcehs ol actilitr itctu'cen \Iarcl.r
r l r ( l  No' , , r 'u l ix . r .  ' lh! '  Luefhr i r l  g lancl  cr 'mprisr 's t iv()  ccl l  t l 'pes.
ont '  o l  n-hich i -s : rct i r - t .  t l t roughout thr '  1,r . ; r : -  i r r rc l  t l te other : ic-
t i ie betu 'ercn J lnu:rrv ancl  , \pr i1 orr l r ' .  - l 'h*sc resul ts iucl i i t : r te.
i lur l  thr . : re is an:r : : r l tc l r ior t , ,  i l  i l rc t inr ing rr i  pr i r r r ; r l1 . l r r , i
sccondlrrv r t ;>r"oclr te t i lc  l ) r ( )ccs: ius :n R. t rp i  n. , i , , : incl  t l r ; t t  th is
fal ls into p:r t lenr 1a ol  ( ]ustalsor-r  (1!)7!))

Rc{ercrrccs
( lust : i ison. A.\ \ i .  (1!179) I ' la le i - t ' i t ror i ' . rct i r r .  l ) . r t tc l is  rn hibtr ' -
n i r f ing l rats.  .1.  f?tpn'r l .  i t r  t  l .  56.  317-:J:J1.
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Thc Ar lapt i ' i 'e '  Signi i i r : : rnce of  Hcprocluct ive Dela-v
Phcnonrena in South Afr i<:an N{icrochiropterai

It.'l '-F'. Ilernarcl

Erarrrples oi  t l i t r  Ihret  basic reproclr tct ivc c l r : la ' , .  l rbci tonteni l
(sperm :itoragc. iri ' nr;rlcs tn [?hinolofhns r'alr'trsis. :rnd br.
i t r ra les i r  , l1,rr , , l is  1 i  r io l r ; r ;  dolar eci  i rnplantat io l  or  pr t : inrpi ; in '
1;r t ion di ; r1,airse i t  , I l i t t iopt t ru: :  sclrrc ih,  rs i .  l ind reLardt ' t l  em-
br'1'oni.- clevelopnrtrtt in Ilifltositlcro: r'zzl-/i 'r-) havc been rt:por-
ted f ronr South AIr i t 'a.  hr  i i i l  c ; tses the pcl iccl  o i  r -epror iuct ivc
clclav corircides rl,ith all or part oI r,.'inter (![ai' to Augr.rst),
c lur ing rv i r ic--h the spccies tnter prolongecl  or  interrr tp lccl
pr ' r iocls cf  h i l , ret . t t : r t ion.  Part t t r i t iot t  ( t r tLr t l rs l - r ! ' tweelr  Ni-r i ' . - ' t i lb{ : r
anci  . lanu:Lrv s 'hcn inserct  h ionr;Lss is maxinral .  The clucst iorr  of
ti.rt ridaptrle significanct-' rrt sLrcir r.rprt)dllctivc dciavs is
hig1r1i .a;ht t : {1 b1, '  thc sunrpatr ic ocr:urrence oi  ' lvpical l r '  repro-
rlrrcilr.q' spt,iit 'r;, such as ,\\'r'lr'r'rs lltt:ltuinr. u'itlr the ubor,t'
r.rr:ntior,..rl sDCcies. It h:rs bt't'n suggesttcl ih:rt thc iiclaptivc
signi l ic l rnce ()r  such reproduct ive di : i : rvs mav be that thev
:r i lor i ' tht , \ 'oun.q to l rc bt i rn al  l :nor-able l intcs:  t i i : r l  thr :v resulr
i11 svnc,!r)1ror1s 1;al tur i t ion (pa; '1 icul : i r l1 r 'e la i i r rg to sperm
stor:rge),  l r  t i r : r t  t l t r ' i  : l l l rx i ' r . t ' l r rocluct i i ' l r  i , r  i rn arr : l r  r t ' j terc the
sLlnrr( ' , '  is  Loo sh,r l t .  Al thorrgh thr '  repr,r i lur--1ive saar. ion ln
Sout l r , , \ i l ' i t ' . .1 mlr l  i )e:r . r  iong:rs c ight  i ro l l ths. : rnd thc gest:r-
l ion pr ' r iocls (exclur l in.q per iods of  dcla\  )  o l  thr- '  spt 'crc-"  no
;nr-rr i ,  1h:rn ihrct  r - . - roulh:r .  i t  is  l r l r rposer l  th;r i  in the ort 'sent
casc. t l ic  ih i rd.cLi : Igcst i r ln i r l ) r , r 'c  is  i : r l iJ .  I t  n ' i l l  be argued
lhat,  l ( ) r  the species r i r i l t  do not;-enrairr  acrrvc.  througirc 'Lr t  thc
lcrrr- ,  the'  r i in iar  r { ' l r t ,senls a i - ierr ic id o1'rcproduct i r .e inact ivr t l '
so th;r t  l l r l  cnt i l i '  rc l r roduct i t 'e 1-.r -otrc ' : :s ( f :om the orrsct  r . r f
gametogr,rresis to : l  i i ,nr)  u 'ht 'n the \ ,or .u lg arc inclepenclent)
mr.rst iit irlLo the r:iglrt inonth reproclr:i:tive season. It rri' l l be:
shorvn th:rt th('1l)t.rl 1t:ngth ol the leprocluctir'ar proccsses lna!'
i r r :  Lrngt ' r ' ihrrrr  r : ig j r t  r rorr ths,  zrncl  therelon:.  that  the reproduc-
iir-e clt'l:ils iil lr-xv rt'pr-r'riirction in an or','irrrnrrrerrt q'here nor-
nul l  rcprochrct ion lorr lc i  bc rurstrccessl .u i .

t j l t rastrur: turc oi  thc Pineal  of  the lndian Nlouse-
T:.rilecl llat, I? It i u, t ltotur t nt i t rt t I t I t.t ! I t t n *

l (Lrnr- , ' i t r  P.  Bhatnagar

Rit i t to lunt t r t  in l i i r l r i ts  lhe ar id anci  sr . ;u i -ar id rrpi{ lns of  the
Old \Vrrlld living in ;ibsolute clarkncss. Illtintfonn nticrofh.t'l
/zr l r  (nta1es arc1 t t , rnt inalh '  pr .cnaut ierrralr- 's)  rvcrt  capturecl
l rom ( ju ' ; r l ior  for t .  l : rc l ia on Jur. t t  29.  I981, r ; r r ick l l  i r rougbt io
l l te labolatrrr i .  ; tncl  i l t , re i r r rntr 'c l i : r t t ' l ' , '  per lusecl  unclcr
rrhiorol i r rnt  ancsthr 's i : r  $ ' i th l l . . l ' l ;1,  91tr1: , . l "a ldt 'hYcir . -2, I / r  paraior-
malciehl 'c lc in () .18I I  e,rcocl \ ' latc l r r . r11e.r .  pI{  7.115. af tcr  a
cucoclr ' l : r tc i t r r l l t  r  u l rsh.  Pineal  t iss lc u.as storecl  in l ixr t ive at
5 'C L:nt i l  pr 'ocess, 'd l l tcr  in t l l t t ' l ' .S.  The Lr l t l ls tnrctural  r rbser-
v i r t iorr . : r i t 'b.st 'c l  ln tht  p int ; r1s oI  t l r rec lentalcs artd one
rnale.  \o at tcnU)t  rvas macle t r r  dcl inc.ar i '  serr :a l  c l i i i i . , ronccs.
Thc t l  pe-A pincal  o lg: t i t  is  r l 'a l  in t : r i ronal  p lanc- and is
si tuatr 'c l  c icc 'p l r ' .  cr . rvcrt 'd bi  the ccrcbral  herr ispht,r t 's .  Scpta
r l iv ide the pi t r t ' t rc l tvrnrt  rnro l i r l l ic l t .s.  A hugt,  hal tet tu lar  r :o l r r -
r r . i issrr l i t  r -or t rses thr ' , r i tg l r  thc gl i tn i l  anter ior l r ' .  1 'ht  p ine: ,L l  vas-
cr i latr l re i r :  not  I t roni i i tc 'nt .  l ' tvo pol tu iat ions o1'  l t inealor: : . ' tes
prct lonr in;r to the ql i tnd -  ont .  l ight  and t l te othcr r l i t r l<.  thtr
c lar l i  r ' r ' l ls  l t t ' inq srral lcr- .  ' l 'hr '  l r inc: t )oc Vtcs i lppear j1,  ) ) l .h{ . , t i
c l r i lv  l r t t iv t ,  : is  . iudgi .d lx '  tht ' i r  large nu,. ic i  prcd() ln i ' lant lv
cont;r in ing cuL'hrorni t f  i l r  ; rnt1 l t rornincnt nuclrol i .  Acldi t ional
t ( 'aturL 's ; r re the { io)gi  bOdics.  mitochonr l r ' ia,  polYr ibosolncs,
at tc l  t l t i t r -o l t tbt t les ; t l l  g l  1 ' j r ic I  i r rc t \p l terous, and f t , rvcr
1, , 'sosr:rnes :urd r t l t 'nt t .n l .q oi  ror ,Lglr  : rnd srn,rot .h t 'n<loplasmic
ret iculuu-, .  L lont : r , r r i r i r '  l t rnt t . l iar  rvhor ls,  p igment bodic. i ,  c: i l ia,
c( 'n l r io l ( .s,  r .nul t i lesir 'u lar  bocl ics.  ancl  sonte nnusual
t -1 ' topJ;rs: i t ic  st lu(  t l t rcs sLrt ' l t  as t ' r t .stal i jnc bodi i 's  : : r ' r  occa-
sion: i l l i  i j l ls( ' r \ ' ( ' .1.  I ) int 'a l r 'cv l r ,  l l (oce\ses t1, ' i t i r : : r i l l  cr t r r t t r r r r
num('r .ous c l t . i r r -  l rncl  i t ,u ' r . r  grarrLr lar  vesi . les.  Cl ia l  , . r , l ls  arc

r : r re and contain c lenseir '  packcd f i lar lents ancl  a i l t t tc laut
gl lcogen part ic les.  Intermcdiate junct ic lns and desrrosol t te '
likc structures arc freclucntll ' st'cn be'twct'rt fire parench-vnal
elemcr.r ts.  LInnr j 'c l inatccl  nervc buncl le: ;  are cr t t l t t r tc l l t  cot ]st i -
t t ier i ts of  the pcl icapi l larJ 's l ) i lce.  Thc tnost unttsual  fcature , r t
tht  Rl t iuopontt t  p ineal  is  thc scattered foci  o l  an .Laboratc r let-
u.or l< of  d i lated intercel l r : lar  spaces l i l lcd iv i th an electron'
densc nrater ia l . ' lhe pincir loc5te pl : rsrna nrcmbtane in such
rrgions appears highlv tor tuous. Vcsrcies,  prrsunrabl t '  es-
ot:r'totic. .1re secn both in the pinealte yt(' perilian-a as \\'ell .is
t l r r i r  processt 's in proximitv to the c iensc e:xtracei iu lar
material. \\-e believe that this mal- bt' a pineal s('cretor]' pro-
duct.  perhaps proteinaceor:s in naturr ' .  re ieascd into the in-
rerct ' l in ia l  conrpartnent.

Corr t racept ivc Agcnts:  Endocr inological  ; \pproach
to Male Fcrt i l i ty  Control  in lndian Frui t  Bat,

llrntsc I I r r.s k'st ltt'u, t ul I i *

I ) . . \ .  Bhirvgade

The cl fccts rr f  several  t rorr t rar :cpt ive agonts t r f  establ ished
ant i - fer t i l i tv  at t ion iu male roclents ancl  hun' ,at ts havc beelr
tcstccl  in male bats and i r l  at tcmpt hus been nracle to invr 'st i -
g i r t r . .  t l re i r  t f l i :c t  on the pi tLr i tarv gorta<lotrophin se'cr t t ing
cel is part ic ip:r t ing in tht 'controi  of  spernratogcnesis in the In-
clian iruit bat. Rarr.srllzrs lt,scltutuulti . 1) C1'protcrone
acetatc:  af f t 'c tecl  thc gonaclotrophic basophi ls of  antenor
pi tu i t ; r11' ,  r ,h ich decrcasecl  in abunclance and in granulat iorr .
Tir is cornpor.rnci  a lso arrcsted spernratogenesis.  2)  Dcpcl-
pr() \ 'cra (Mcclrox-vprogesterone acetatc) :  resul ted in reg|es-
siorr ancl degr:rnulation of both FSH ancl LIf gonadotrophs in
the antcr ior  p i tu i tar l 'af tcr  30 davs of  t reatment.  ' I 'he test t 's
shorvc.d cornplcte inhibi t ion of  spe'rmatoge'ncsis ard marked
shr inkage ol  the semini terous tubulL 's.  l i )  Tcstosteronc cs-
ter:  hoth FSFI and LI{  cel ls rvere cquai l l 'abundant al ter  4
rvt ' rhs t reatmeut r . i i th large doscs ancl  in nei ther t1-pc of  cel ls
were an-y dt 'generat ive changes or roduct ions in r :e l l  numbt ' rs
rrbsen'eci .  Spermatogenesis u 'as rLnai lccted. -1) C1'proter-
onc: resul tcd in h-"-pertrcrphl .  and sl ig l i t  dcgranulat ion of  LH
cel ls accompanied bv hvpertrophi '  o i  the Golgi  apparatus
: i f tcr  four lvet 'ks of  t reatnrcnt.  I l igh doses uI  ctproterone hirc l
l ro c l lcct  on spcnratog( 'ncsis.  5)  ( )cstradiol  benzoate:  d id
not af fect  spcrmatogon( 's is.  In tht  p i t r l i tar-y,  bcrth FSH :rncl
LH gonadotrophs hvpertrophied. { i )  Clomiphene ci t rate:
causc'd completc degranulat ion of  br i th FSII  and I-H gonado-
trophs af ter  i i0 c iar .s oi  t rcatmer)t ,  inhibi ted al l  stagcs oi
sp( ' r rnatogcr l ( -s is and c:rusecl  a nr i t rkecl  shr inkage oI  the
senr in i ferous tubules.  7)  Gossypol :  af ter  lour.  i .vceks t reat-
ment thr' FSII and LH gonadotrophs shorvcd pro.qressive hr'-
perpiasia.  rnassivc hr,pertrophl '  and high secretorv act iv i t r ' .
\ ' :Lcuolat ion in spelrnatogorr ia l  ccl ls,  tc igethcr t ' i th absr 'nct  c1
spernratids :rncl primarl. spermatocvtes ,uvas also apparent.

I i lectrophoret ic and Morphological  Di f ferrr t iat ion
IJctu'eerr ,\l.totis daubtttlori (Kuhl, 1819) and rlb'olis

natltalinac tupinicr. 197 7 f

Wieslas'  Rogclanou' icz and Anna Wojci l i

Electrophoretic and the urost of morpholo.gical stuclies r'r.t're
rrade oI  50 bats obtained from one rv intcr  colonr ' .  '11 of  w-hich
v, t ' r 'e ident i l ied i \s M. duufunlolr  and nine as l \L r tuthal inat .
on the strength of  fonnat ion cLf the prc; tcrcone on P{.  Ol  thc 1B
loci examinecl 12 u'ere r.nonomorphic for thc same allele in
both ol thc groups studied. Five krci rvere distinguished b-v
r i 'ealr  polymorphism. A considerablc degree ol  var iat ion rvas
shoR'n onl |  bV c 'sterasc {)1 the l< ic lncls (Es-2) coded bv one
krcus rv i th thrr ,c al le les.  l ' roport ions of  genotr-pes r lcre in
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(  r )nfonni i \ '  \ \ ' i th ihc f lardv-\1i : inbr:r i1 r ,c lur l rb: 'nur (p 0.05)
l;ofh in tlrt' u'holt' sanrlrle ancl lrr ,\,1. duuht,ttlotti itnd JI.
nal . l i t l iuot  takert  scparat t lv .  On thc basis cf  e ict- '1r 'o l thr t ro-
gr; i r . rs cr i  the prot t : ins i 'xant i le i l  d j i icrent iat ion of  tho t \v{r
: i t )acjcs \ \ ' : rs roL orrssiblc. ' l 'be n[r l t iv t i r i t i t ( :  a l ta]r 's is oi  i ;1
i ro i iy  21p; l  skcic: ion rr( : isLlrr . rn( ' r r ts r , , , i rs r ised to est imalt  the
phe nt . t rc rc l i i t i r )ns.  In l )1, '  anal . ,  s js t l rc ntar i rnunr o{ jackni iecl

c lassi i icat ior-r  ( ! ) ( )9{r)  lvas nol  u i r ta incd 1br a; l r ior i  chosr. i t
g|oups unl i l  l l rc 18th ol  lhe l8 r :h i r recters s i r r . r t i l tanec.rusiv
t i r i ier)  jnto cor. ts ic lerat ion.  Onlv 7B'r- i r  rvas obtaintc l  r r i th thr :
ihr t : t '  bcs1 t ' l rarzrcters (1irot  iength.  r i ' ic l th of  caput humcr- i  l rnr l
1;roxinral  tp iphy's is lc lnur rv i r l th) .  In the i \ -space i rnal ! 'zcd,
r lesJr i te rr ' r tat ion.  \ \ rc \ \ .ere not al t le tcr  c ic l t rnt i r rc the : rxes
i :aprble oi  r t , l ' lcct ing an-r  pos.: ib l r  r l i i ierences betr i 'een rhe
i i l ) rc i t i  ' l 'he;r i to lc ihorr ,s thc gre;r t  hor lctgt . r r r j tv of  the iq,o
gioulrs iLr t r i  sugg(-sIs ih;r t  the nul ] t t i l i t t t t t  Ior t .n cr tntrs \ ' t1hin
thc r : i1)qe oI  gr 'nct i r '  l r t r l  phenrtrc yar iat io l t  o l  . \ l .  d.  dnt t fu not i ,
: r l rc l  c0nst 'c lucnt l !  i i  c iu inot  be t reatcd as a Val i< l  specjL, \ .  ot
,  . r ' l  i t :  . ,  c,  i )  r l i i l r '  . ' tJr . .p. ' ,  i , . .

I3at- \ Iapping: A Comparis()n Bct$ 'een Tu1)
Regions of  Nordbadeni

\ lonih:r  Braul

\ \ ' i th in thc '  s(  ( ) l ) ( '  ( ) l  s tudics for  thc f l : r t -Prot i :c1or- l ) r 'o j rct  o1'
:,1.-orcllra den. lra1 rrct urrt'nct' has i,rren nrappecl l !)80- l t)32 linci
l l roteat ior ' r  n laasLtre,ulcnts havc l tc 'en r i , i t i ized. Orrc rcsLr l t
atnr in.g ot l rct- th ings ol  th is proiect  rvas:  in the r t .g, i , l t  uanr i 'd
"Krai t :hgau'  compiu.at i \ .e1\ '  morc l ) i r ts coulc l  b i '  r ; l tsc l ler i .
r r 'ht ' reas i r t  ar tother regrr i r r  "  l3auiand" near l l '  no l tats u, l ' re oh-
. ' \ t ' r led.  ' l ' { )  { ' ( )n l l ) i t r ( . thc bir t  i ; lunlr  r )1 t i ie i \ \ 'o regions, I  stat ' tecl
: r  sptc i ; r l  proier: t  in 1!)8i : l .  ChLrrchcs. sch(x) l  l t r r i ld ings.  I ' r 'arnt
r,'ork houses. 1pi.,'611'5 112r'c br.en controllt'cl at t jrst. \\ialking
Iront house to housr ' .  f  hc i i rhal t i tants r ' r i -  t i r t :  r ' i1 i : rges l tavc.  bcen
askt 'c l  n.hethlr  thr . r '  har c secn b:r ts 1lr ' ing or hangtng. School
r ' l : lsses assis ler l  br '  ; rs l<ing pt 'ople.  F-vervol t (  rccei \ 'a.( i  :  rL.r1is,
tration c:'rrcl lirr b:ri rrltsi'rlation. Prrltlit ' t ' it1:rtions rlethocls
ru 'cre uscd. ' I - i r t '  r i 'srr l ts r i 'ere:  "  lJaulancl ,"  be{orr :  the projercl
in l ! )82:  t r i ' r i  F/r , r ,1rrs.y){?. .  sarntc Oitst , r r ' : t t ions of  bats,  t r i r r  rc-
l lor ts l ron]  f  he,  populat ion.  In thc l t ro jer : t  in M8i l :  t t lo P/ in, l i rs
: i t t ' . .17 ,1 l . to l i . :  tntr , t i .s .  l t to I ' i l t i . t ln, l lus prp (dear l ) .  52 rep,,r115
1r()r t r  t l te i ropulat i t rn.  " l i r : r ichgau, ' l ic iore the prorcct  i t r  198?.
loLir '  ,1/ i r l rs l r r r l is  (muntnt  j l ic ' r l )  0,  )  2 l ) lcrolus s1r( , ( . .  { l { )
Pi l t is ln, l l r t : ,br , t .  5 r 'eports i r rnr  the poi tu iat ion.  In t i r i , 'project
in l98l i :  onc l : t ,sf , r l i l i t t  t t lur i t tus,  l ( t  Pl t to lus. \ r . i . . ,  or . ) f
I ) lc to! t tstr t t r i !u.s.  cne / / i ' r r l r rs l .ust i ' iaIus. i t t -oPipis l r r , l lusutt l l t . .
2\7 I ) i l t is ln l l ts  p i l t is l r t l lus,  ont '  Nlctahis noctrr la,  sonle other
obserr-at ions oi  bats,  11.1 reports i r r rnt  the pol tLr lat ion.  I  re-
ie i led r lore rcsul ls ( t lor t '  bat  loost ,s,  n i ( ) re specirs,  nrore indi-
v ic lLrals)  in thest ,u 'c l i  def ined bat.  proj t 'c ts using a I rousr:  t i r
l i t tLtsc strr l t ' r - tct 'hniqrrc.  I ispccial l l ,  t i te roost: : .1 i  l )1:pl5lr t i lu. t
l t r l t is t r r l lus coul t l  ln iv b( ' tounr l  bv asking i r . i  c . r 'er l  l rc iuse. l 'ht :
c l i l ierent bal  iarrna ol  t l tc  lu 'o regions coLr l r l  i lc t -hapsr l )c ( .x,
pl : r ined bl  I  c l i l ler t 'nt  : t ,q l icLt l tural  ' r ,s iuq rr i  t i r r :  land. Si iu i i t  d i t -
lerr 'nces in thc aver.rgr '  \ ' t . ; r r i r '  t i ' r r r lx . l i turcs ; tnd l -a infal l  o i
l l tc ' t r i 'o rr 'grorrs or r  ( i i t lerenl  o l l r ' l 'o1 instats ntav bc i l  r r ' : rs, l r .
F--xact  c ' l i rn;r t  i ia l  i t rvt  st i i rat  ions shoulc l  pr tx ic ic f  ur thr : r
L i :u ' i I i r 'at  ions.

- f  hc Funct ion of  Contr t runal  Roost ing b1,
Jt:ll( .:ii t(.i t t(..(I(.i*

R. Nlark l } ' i tham

i List ' r i  t 'edio t t ' : ic l i ing to tcsl  l l - t  ht 'pothcst 's t lh ich c ' rJrr : i t : r
thr  I t r i r r - l ion;r l  s i r ln i l ic ; rncc ol  E / t rsr ' ls  auuret i t t ing in nrater.-
ni t i  coloni ts.  ' l 'h t ,st ,  int '1ui l , .  : r  lntr i t  to thc rrLunber , )J s i tes,
: r \ ' ( ) i i l iu)(-r 'o l  l t rubLtsi t  1 l r . t . i1:r f r t rs.  jnJrrr t l la1r0n-t I i l l t : i ler  la)r  i r )od
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t inr l i i lg,  nr ; i i inr iz ing t |a i t ,1 c0sL::  to l t ' { .d iug l l ( : ts,  i i )1f l  e l t i t i i l ) -
c in! l  the rnrr)regulat jorr  ior  f  i i i { . tc l t t  r .oun11 i r rodur: i icn.  l i rnnr
\ '1:n ' !u Stpt t : rnbt t  o i  11)83 aud 195,1 . . l i  adul i  1t ' r , ta ic. . .  r ; . , r ' t .n
; idul t  rnalcs.  n in i '  srr l radl l t  i i 'ma1es :  i r i i  f i i .e subadtr l t  r la ics
can- i r r1 1.1).q t ra i rsn.r i t l t , rs jot  i t  L.r ta l  L i l  5 l j l r  l . r : r1 l i tqhts (x- . t i . l i
I t ights l  b;Lt) .  i  r id iv i r luals reirr i  i i i - ,1 11 t i r r .  s lqt t '  t l l l  y  rooir t  11.1 . : j r ,1)
ol  th i ' l in le (N=375 r : l l , r 's) .  l lat .  \ \ r ' r l  , ' \ - i r f r r l  i l . r i , rsurr . to
t ' l r ' ; r r ' I , .v  loost  s i te-s ( \=1{t ; .111,,  SIr- t r . l )  L N=t. ;  rn() \ , r .sJ.
l 'here' . r ' i rs i r ta,rrc l tnt ' r ' i r i r i t r i . r ' ' . i , l l l1r  i , rh, ,  j r r l r lut .cdint :c i l
onies r .1, j ( ' te. i  1)r ior  to pal tur j t ion coi j lp;rrc( l  t r r  col t r r r i  . i l t ,s
( .8t i  r t iung/ i rc iLr l t  N-( i ,  r 'crst is . i i ( i  r . r11i11gi , ,d1r l t  N=,3).
l 'h i r1.v . ; i : :  pcf( ' r l t t  o i  l l r i '  i r : t ts l r i l  iotrr  seconcls or-  l t .ss : i t ter
the pr-evious r ie l t : i r " ture (N = 1 I  1( l  ( i r ' l lar tur(rs on l j0 nights).  On
1{)  r r ig l r tq,  o1r1v 8.1)t l / i  o i  thc i r icnrbels let t  l i th in i ,Ltr  s^1--1, . , , ' -
and le i i  in thr ' : ,autr ,c l i r -ect i r rn r ts tht  l t revious i t rc i i l i r t ra l .  i
lorr i rc i  r )O r , r , ic lcnct '  l i r r  r r r r l rv ic lu l t l  l t  r , r l i tLq arr : ts.  13i l fs l r1- .1e.6,61
urtprtdict : ib l l  l tp i ( ) .1. lkrn l r -orn thc rhr,  01 rrrost . ' i ' l te i -e u. i ts
l ro stgni i icant c l i i  l r i t  r tct  in th i :  'L i rne s l tct t t .  r l i t i ' r : t i r r l  t l l i t  n.  ot .
: r re i rs usec' i  b. , '  i r r r l i ' , ' i r l i i i t l : .  f rorn l rur l r -c1 r- l , r : r i rs c l ic tcr l  cr i l
oniCs. \ r l l  i { 'sr l l is  suggcj t  t l t t t i  E.  r t rsr . r i . '  r .oosl  ! . )nt ; luni j i i \ .  l / ) r
tht l . r .n l r t .gr t i i r l r ) l , ' t 'L. i lsul ts io t i i l t : t l t , :c  \ i )u l1g pfoal t laf i lu.  ' fh i
shlrr t  roosl  : i r i i i i  h i l isr l i l t r  { .s sLlg! j { tst  i l r : , ' ,  t l in i l t iz ins t . , r rn-
i ) rLr t in.q a()sts: ' i t ; t l  b. ' in l tor ta: t t .  l t rL l  tht ' r : r tpre,r l i t . l r i l l ;L, t , r r . : r .J,
I t l . {  l la l . i (  l 'ns ( l I  l ( ' t  ' r i l [ ] i r j ) , - i  i l t i . ;  s : r i r . r : i 's t i , r r r .

( 'opula1ion \ f  i thout Intronl ission i r r  thc l ru l l ic l  l lat
.,1 t t i /.,, :: l u.: hd,! i i I i !.\ i

P:r i  r i r i : i  t^ .  { l ; ' rx l l

Dur in.g l l l r  u ' in l ( : r  r t l  i  !73,  l rvr l r ' . '  r ' r l i )L l l i i t l i ) l )s rr( ' rc oi ls i . r ' r '
c( l  arrr)1)g rr : t ; - r t ry i ' i )a l l ic i  b i r ts.  ln t 'ach t :n. t ' ,  l i t t ' ic i l t :L l r ,$as
torpic i  and t i re rnnic i r . roLinl tc l  i r t , l  i rorn behind. ' I '1r , . r - i i r l r lL l  r t -
n la in in 1l1j1r posi l ion sr ' r ' i , r , t l  hoLrrs r) t -  i tn l l l  r i is lur l tct l  l r - r
o l rs l ' r l r rs. ' fh, .  lenrs ol  iht 'pal i id i , rat  is  l t  n iLrshrrr , t t r r -s l i l t l ; r ' r i
luf i ; r i l  *h ic l t  r , .ht 'n t 'ngor.gecl  r i i th bL;rr i l  ( ,11lar! i 's  t r r  l l rnnt  in
I t 'ngth r tnd fornt : r  a cuD i l t  Jhr. i t l )a ' . \ .  ' f i t is  ' i 'o i t i i l  t  Lr i r"  is  l r i l r t ,
.d o\ .c ' r ' , i i t  v i ig i iu i : ln( l  I l1r ' t r ra l t 'c jact i l . i i ts  into i t .  I r l , i lor ' , ' i r . ! '
" t ' . t l rot l r iss ion" (s ince thr 'penis c l i " - 's  nL' l  r )cneir j ; l le th.
raigi lu l )  i t  l tool  o i  st ' lnen is; t r"rsLtnt  i r r  thc "cul t . " : rnr l  a spcrnr
piug i ( ) r .n ls:r l  ihc r . ' l1f t ' i ina(,  lo t i rc r ' ; tg in i r .  Orr  sr i l tscr l iL i . r r l  dars.
i i t r 's : i r t r t '1r ' r r ta l t ' . , r ,as ol tst ' r ' , ' r 'd l tgtr in i ; i  r ' ( / r1 l1r) .  l l r t : i r t { r ' . i
sncr i r . t  n lug t" ; rc i rh 'L: l r ( l r  p l - rs( . r i I  r t  is  LLi t ] lkch that r rcu'sr , . ' r le l
r i l tcr i ' [ l  ihr '  i ' r ig i r r t .  Lr  - ] r i l lc  st ' r ' t ' r :11 ()1 t l ] t  l ( . t i l i t ias ol) i i ( ' r . , ' ( : ,d
rn: i t ing del i l r : red I r t , : r l lhv b; l l , . i t 's .  ( ) i i to '  : ,pecics ol  Yesper ' -
t i l io i r j t l  bats apl)ei l r  1!o shl i i - t ,  l i  a()r lnt()u pr.1) ia l  tnarr i )hol(rr \ ' .
Roth' \ '1 i1, ' f lz i lzrs l l -ont , \ustr : i1 ia l rnr l  Ncir  ( iu inr . ; i  :LLrci
Of. t i t . , , ( lat ts. t t t ) l t  . / l tnte q; t t l  - fs i t ,  ( r t ' r i t t i ldt  t (1 . ln l i ( rat) i t .  not
onlv in applar- iurce,  but i r t  uLhcr '  l , . i .her, ior ' : r1 : lspi . , ' ts  S. .1ch ln i
fo laging. I t  is  ; rossi i r l . '  t l rat  thc ' r '  : t ls()  u: ie tht '  pruis i rs an 'e\-
t rcrni i t t :ur t '  or .q- ; rn.  \ t r 'h: t t  i .  l l t r  ar lapl i i ' i  l ; t 'havior in l ight  ot
l l tc '  use ol  t l t t '  r r ; t l  bar ' r ' r t l r l i r i  l ts  l t  tasr) t ronI i (  fo.) l?

l ,orv Frec1ucnc1.. '  l {car ing in thc Pal l i< l  Bat
-'l tt I ! t ):t ) r(t lvt I I t d u'"

l ' : r t r ic i i  F l .  I l rouir , . \ lan D. ( l r innel l ,  aucl  Petcr I I .  Nar ins

Lic l ro loc. . r t ing bai-s t rh ib i t  g5r. 'cpi ion: t i  h iqh j rcclul ' : rer .
ar ic l i tor l  c lp i t l l l i t i t ts  i r t  responsc to t l r i ' t r jh ' i ts t ' r r r ic  i re, i1r i . , r r r . i r ,s
ci lntai t tecl  in thcir  r , r icul : t l i ( ) l l  Srtunds. S,xr ie i t i i ts  l l : :o al)p0ai '
io r is i ' io l ' i r rc luerrc i ts to lot :a1t .  L ' ; r l i inr l  f rogs ancl  insect r t re i .
Sr ' r - t ' ra i  spe, ' i t  l i  cornnrutr i t  etc iv i th i rLt , : l i l t i t  ( t t ;  l t r r l t : r r rs)
s lLrn( i r ; .  I  s ing br '1- . : ; ' , ' ior ' ; t l  tc ' r ' i tn icnt , 's .  i 'oussin rncl  Sir lntotr :
( .1. , \S, \  i : l : i i .1t) .  l ! ) f l l )  h l r re d(\ ' l l ! l t { . i l r r , i i  : r  1 lu,  l l r 'c1Lrt ' r t r . . i  s t .n-
: r l i iv i i )  ;11 |  l i l lz  in F,7. ,1, t , , , , t , r i r ' . r i r . r .  i ' : i l l icr  bats -- l r i l ,?r : r , /s
pr l l . ; i l i i ; "  u: ; i '  htgh i reqlre ni : r 's igrrals ior  er ' l .c lo, t ; r I i t i r -1.  i l r r t : r lsr t
i l l )pe;u tO Lt l  i l iz t '  k  r . , ' ,  t ' r  i l  ( , i lUI l Ic. .  pf  f  ' \ ' -p| ' ( l  i rCed : :o l i r ic ls $ hi1t .
! r r raqir ig ( jn or nai t r  t l r r  1;r-r . , r i r rd : i r thr t )p()( ls artr l  i lo l i rs l [Jr ,1] .
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LJL' i r : rv,  Flcol .  Socir t l t i , r l .  1( l :  2 i i  2: : i .  iS)1i2,  atrd tJtrru 'n.  ut t -
publ .  r iata).  \Ve nou present neurol ;h1.  s io logicai  er ide'nce that
bats oi  fh is species dctect  sounds as los '  : rs 1 k l lz ,  : i t tc l  are ex
trernclv sensi t i le at  ! )  11 kHz. . ' \dLi i t  pal l ic l  bats rvere
:uresthet izei l  r i - i th Nr 'nrbut i i l  ancl  the i r i t ' r i r - ' r  col l ic l r l ' . ts  cspos-
cd. Tungslen ( ' l ( 'atr 'o( l ( 's  u 'er t '  ' . rsr : t l  to nrtke mtt l t i  t t t l i l  rccor-
ciirus ironi iinorvrt tlcpllts l;elorr th,-- rllrface ilt r('sllr)ltsc lo
tonc i r rL i -sts Lor u ' l . r i th tht ' f leqrtcncv u ' r ts i t tcLi ' t . t t t ' t t tcd in 1C0
Kz stelrs ancl prt'sentt'cl via lrec iield calibratercl louclspe'akers
(en ADS-1i00 s- i t ) r  output equal i ;zet l  t  5dB from 200 kHz and
a Po1;rroic l  Lr l t rasonic t lansducer fn 'm 15kt{z to 90l iH:) .  For
cach i rcr luencl ' .  t l r t '  thrcsholc l  lc i r  rnt t l t i - i tn i l  r tsponsr 's \ \ 'as
deternr i t r t l r l . ' l -ht-  Lr . t i lLr t 'ncr '  ( r l  peak st 'nsi t iv i t t '  incr,- 'asccl
svstenr:r t ical l l  rv iLh r lectrnde depth.  , \ t  or  ne;rr  thc sLtr i ret ,
nraxirnrLnr : rensi t iv i t r '  \ \ 'as : i ( ' ( 'n a1 frcr luc 'nci t ' ,s  as high as 40-50
1iHz. . \  bclravioral  audjo.qram ol  . ln l rozotts is norr '  bei t tg
clctcrr l i : rcr l  r rs ing l ich: t i r luos s imi la l  lo those t ' rnplovtc l  br '
Sirnr- . r r , r r .  . i r r r l  Prrussin i 'n '  I i f l t  t i t  t r . " .  Out cvic lc 'ncc ol  lorr '  f re-
c lL lL 'nr ' \  : rcusi t i \ - i t )  i l r  t l l ( '  pal l id b:r t  is  consistet t t  . 'v i th the
bt, 'hrrv ior-al  obsi ' rv l t ions of  t i r t '  p i ts. . ive u-*r '  o l  pre r" l t r r tc luccd
sounds in ior ; rg inq- ancl  the acl i lc 'Lrst 'o i  lon f reclu( ' r tcv t :otn-
rnr-rnic:r t ion s ignals (Rrx. . . r ' .  Zt : i t . ' l ' ier l ;svchol .  I i :3.1-5.1,
197{ j r .

Scxuul  } Iatur i t1 artd Reprocl t r<: t ive l indoct inology
in'll ' ' '1rs i tt t i./1 t!i ts I trt i.itr 1it rs t

(1.  l )ak ' I luL'h; tn i rn

\1:rrr l  r rLr l l ipar,n;  11.  ! t t r i . l  t tk t r .s i t r  l r  I t i ] r r : rnacul t t rn at  Cr:Lig-
nrot . t t .  Ontrrr io appt ' ;u st- 'x tut l lv  i t t t t t r l t tu l r : ,  a l thrr t rgh ntrrst  ha'u ' t '
becn i r ,sr . rn iuated. ' l 'hcse but, . .  bc ' l ic ' r -ec1 to bt '  1 'or tng-of- the-
vear ' ,  havc'  sm:r1l  ut t r i  ; rnci  l :Lcl i  matur-e or,ar iat t  io1l ic les.  Other
nul l ipalor is b:r ls.  thotr .g l r t  to bc vcar l ings,  h:r le su'rr l le l ,  but
esrtnt i ; r ih svnrnretr ic i r l .  uter i  at t t i  r t  r r t t t t re f r r l l ic lc ol  h ibcr-
nat ion in one olr l r \ .  Thc rcptr tc l t tct ive stat t ts ol  thc '  fetnalc
bats in th is col lnv u 'as rrxanr ine( i  as c lcscl ' ibec1 

'bt ' i r rn ' .  
Pl i isma

prog( 'starol le lcvr ' ls ,  mcasured b1'  racl io imntunoass: l r ' ,  shou'-
cr'l episodic ilut tr-rzrtions u'ith e pcrirrdicitr. of about ti0 dals
cl t r r ing hibcr-n:r t ior .  hou'ever.  no c l iL i t rcnces rvr : re seen be-
t \ \ ' i ( ' r  i ) r ro l ls  ; rncl  nulJ iparous brts of  c i ther tvpc.  Ovl t r iar t
h isrochcrnistr-r '  r r ' \ 'cr l ( 'd ihat  st t ' ro id sIr t thcsis \ \ 'a:r  conf in( 'c l
to t l r t  int t rst i t ia l  t issue. cven in b:r ts i i ' i th rn: t t t t r r - '  lo11ic le 's.
Ll ter ine ostrogen rocrptor lcr .c ls r0st 'dur ing tht '  last  hal i  of
i r i l ;e 'nat ion.  but di r l  not  c l i i icr  anrong bats oi  d j i fcrent uter ine
tvpcs i11 contr : rst ,  n l r rgcsterr tnt '  receptor ievr ls increasi 'c l
11r: i r l : r t ic : i l l l  nt i r r  t l ) (  r ' r r r1 ol  h ihcrt tat io:r  in I l t i l ipanl t ts bats
n' i th sr l r i l lcn utel i  ancl  parus bats.  but  not in bats u ' i th smal l
ruter i .  Srnce al l  the lenralc bats i r t  Craignrort  appear to bt 'en-
cloc-r iuoLrgic:r lh tcrui- . 'a ler t .  i t  is  suggestcd that 1 'or tng fernale
,1,1. lttti.ttt.!us clo re'ach pubertr', ller-onrc ('strous ancl mate at
tht '  r 'nd of  their-  i i rst  sunlner,  r rs previous str :d ies hrLve in
cl icated. I lcu er ' , -  r  r l r rc t r  thc rc la i ivc l l '  s l i r r r t  act i r -c 5s25on : t t
lh is l : r t i tude 1-15'30'N) there is insul [ ic i t t t t  t inr t '  to cr tmplcte
fol l icrr i , rgencsis l - ret()rc enter ing I t ibernat ion.  Tirus,  1 'oung
icmirlt-* :rre anoyuiar as 1'cirrlings rtnc'l otti-v'bccorrr.l pregnant
thcir  sr-cond l i 'ar .  ' l 'h is study ' , ras snpported bv a \ ' {edical
I i 'seal th Ch' . rncr l  o i  Cl : r ; rc la grant.

Adr l i t ional  Notes on the S1'stcmat ics of
Afro- ' \s ian N1'cter is *

Vir tor  \ ' : l l r  e; t l i t 'nberghr ' ; r i rc i  Fr i is  I )c \ I ree

Lr thc' gr'nus Nlrlri.rs Gcoffrev ancl Cr,rvier. 1795 Iir.c
species 5;rouirs can l )c dist inguished, bascd on a number oI
morphoiogicul  r :h:rncters.  On a prcr" ious occasion (Bonn.
I ! ) iJ l l )  t l ic  svstc lut i is  o l  l r io Afr icer gl-r )upq ( t i re-V. ar,gi 'ancl
thr '  . \ ' .  l l i r ' , r1 l .s L11)ul)s)  u: ts:r i reaci t  r i iscusseci .  i r t  a th i rc l  ln-
t i rc l i  Al l ic i rn group. the . \ .  l t is l t ida gror4r,  thr<' t 'c l isLinct

spccies arre dist inguished: art  t ' r t retnel .u '  large . \ i  !mut l is
Petcrs,  18t i5,  rvhich occurs in the rain lorests and the coastal
forests o[  East Air ica.  anc] t rvo smal l t ' r  onts,  incl t rc l ing A,
/r.spida (Schreber, 177,1), rvith a r-erv ivicle distributiorr
throughout the cont inent ancl  N. nnr i ln (r \nclcrsen. 1912),
l i rn i tccl  to East ancl  Northea,st  Alr ica.  I t  is  d i f l icul t  to
di-st inguish ther t r ' , .o snrai icr  species bv univar iable tcchniques,
but mult ivar iate stat ist . ic i i l  anal) 'ses alrva-vs sepalate thc 'm
rr.r th skul i  d imensions. . \  last  Afr ican group. n 'h ic l t  a lso oc-
r:urs in the Arabian Peninsula, is thc N thcbaitu glor-rp. N.
lhtbaicn ( ieof f re i ' ,  18111 has the nidest c l is t r ibut ion of  a l l
,\rr'1r,r-r.s specit-s. In West Africa, our analr-ses clearll' subsian-
tiatt' tht. llrcsience oi a se'cond spccics: .\'. t'zlllrclll.s
(Andcrst 'n,  i912).  i , i t t ' rature data i lc l icate that  \ ' .  i i r rsr l i i
Dalquest,  1965 can be regarclccl  as a c l is t incl  species in } last
Afr ica.  Al though the SoLrthcast t \s ian r tpresentat ives have
r-er1- r 'ar iable rnrrrpho)ogical  characters ( i .q.  the shapc of  the
uppt ' r  incisols) .  thev are consic lered trr  br-  n. iernbcrs o1 onr.
group: the N. jutuuiru .qr<-rup. Basccl  on s ize di f tcr t 'nces and
distr ibut ional  data,  tu 'o speclcs are r t  ta ined: \ ' .  . )ut ' turca
()eof i ro--v,  1813, * 'h ich is r i :str icted to tht" is lc of  Java and a
somervhat larger , \ r .  / rntala (Andrrsen. 1!)12),  occrrr ing on the
is le of  Borneo and thc NIalai 's ian l ) t ,n insuia.

A Stucll' Nlodel: 'fhe Ilat Colonl. of Cefalu
Catheclral  in Sic i l1. ,  I ta l l ' *

\ ra le l ' ia Calandra

' lh is report  points out some oI the possibi l i t ies for-  research
that arc offered b_r' bats colonies ir.r rlronuments, cathcdrals,
and other large marr-made slruct l r res,  such as Cefalu
Cathedral  in Palernro,  lhe s i tc o{ our str . rd l ' .  ; \  ge'neral  intro-
duct ion r i i )1 prtst 'nt  in iornrat i rxr  on thc tu 'o s l ;ecies ol  bats
(l? lri tn tloplt us _f(' ffu lnrt l t( i n u ilr and il.Ir'olr.s cmt t gi ttu l us), lhe
nLrmbc.r  in the colonr ' ,  habi lat  tvpe, ancl  the k ind of  invest iga-
t ions carr iccl  out  concelning this colont ' .  The data ancl  rcsul ts
of  lour veals of  obscr lut ion of  the coio:r1 'and i ts roost lv i l l  be
lcportcd.  These data c locunent increast,s and dccrcases in
the populat ion,  bthaviour o1 \ ' ( )ung and ucl : l ts ,  interact ions
be' t rveen the trvo species,  ancl  betr , r 'cen incl iv iduals oi  the same
sprccics.  In addi t ion to t l t )se'observat ions futurc re 'sc.arch pro-
posals concerning this colonv u, i l l  be r l iscusseci ,  and i ts s igni-
l icance in asscssing' ,vavs oI  deal ing rv i th such colonies.  ' l 'hc

l imi tat ions of  tht  present stud-v i rs u 'c l l  as the inacleqLrate
cquiprr t 'nt  avai lable r ' . ' i l l  hopcfulh be overconrt '  in our futurc
stndies on this colon1. Data ancl  obscrvat ions are also included
on the possible adversr c i fects of  bat  c l roppings and e:<cret ia
on stone. u'cxrcl, ancl rnarble cornponents of thcsc historic
structures.  in an at tenrpt  to avoic l  the l - l in inat ion oi  such col '
onies b1'  thosc in charge oi  :naintaining thesc. bui ld ings.  The.
conclusicrns point  out  t lx '  i rnportauce of  research on l tats and
their  roost ing and nurser l .colonies,  \ \ 'h ich in a large part  of
I ta l1 'are st i l l  poor lv unclcrstood. In I ta l -y therc arc rnanl ,bat
colonies in such histor ic structures,  and thesc. coloniL.s t re
bel ieved to be detr imental  to the bui ld ings in r ih ich thel-  oc-
cLrr .  ancl  increasing el ior ts are bt ing nradc to c lestrol  or
rcnro\ ' ( '  these bats.  I t  is  hopcd that stuci ies such as th is r , r ' i l l
heip gLrarantce that onl"v thersc colonic.s that  are t ru l l '  destruc-
t ive of  thcir  roost ing s i tes r .v i l l 'bc c l is turbccl .  and colonies in
such publ ic monunrel ts ancl  cathcclrals that  : r re not c lestruc-
t ive or a heai th hazard u ' i l l  rentain unntolestccl .

Ecl .  r rotc:  I  have tal ien the l ibcrtv of  rc* ' r i t ing part  of  the
autl.tor's abstract to rt.ndcr it in sonreu'hat bclte'r English,
u- i thout changing thc actual  content oi  the abstract .  I  hopc
that I  havc fa i thful l l ' t ransnr i t ted her concepts ancl  intent ions.
(IRII
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1'onoiopic Organizat ion i r r  the I r r fer ior  C<; l l iculus
of I ' ) l t t ts t t t ts I ' ) rscrr .s and i ts Relat ion to

Affcrent Projcct ionsr

.J. l i .  Casstdav ani i  El icrr  Co" 'e\

-rVe t : : i : i r l int i l  t . rDol . ( )p ia olg:rnizzr l ion oi  the in lcr jor  co1-
liciilirs (lC) ir, Efslr';,it.tt.; ir.,' trvo :lethods: 1) :rsr:encling prcliec-
l iorrs f ronr c l ; i ler tnt  lonotopic ; i r -er ts i t ' t  t l te iutero-, ' tntral
. r ) t rh i r :11 ur.rc leus ( , \ Iv 'CN);  :urc l  2)  c iect loph\-s i r ; logical  lecord'
rng in the IC to deternr inc thc charzic ler ist ic i requencl ' (CF)
; i r rd locat ior  t r f  s inqle cel ls.  ' l 'o  v isual izc lhe i r r t r j tc t ious i rout
, \ \ 'CN to IC, t l : t :  CF o[  nt :urons ert  thc in j tct ion s i te l i 'as deter-
nr incr l  i r i '  cL ' i : i lophvsioir-rgical  recorcl :n.q,  and t i ren q 'hcat gt ' r l t
:Lgulutilin coirjugrted to hor-sr:raclish pe'roxiriase u'iis depos-
i ted at  tht ' recorr l i ; ig s i te.  h in jerct ion i r t  a 1, .x1 f r ( rqt le l lc \ '
regioir  rc: ;u l ts in:r  sht :et  o l  t ransl lor t  r l 'h ic l t  r ' ' r i rps:rround the
outside oi  i  he ctnt f i i l  l r i rc]cus :orc l  is  scen i r t  f ront : r l  scrr t iuns . r !
a senr i r : i rcnlur band locateci  lateral iv ancl  c lors;r l l t ' .  r \n inrec'
t i r ; l  in a I r ig i r  i rcc;ut 'n, : r ' rc 'g ion resr: l ts in r :  she, ' t  o i  t . ransi)ort
t r  h i r ;h l t l . ,pczrrs in i ront : t1 sect i r rns : r : r  a hand locatc<l  ventrr imc' '
d i iL l l l  .  ' I 'ht : : ,e projcct i r rns t :u incic lc pl l 'c i . -c{ ' l l  rv i th the ton,r-
topic m: ip ol  the lC. \1: t 'conr ' luclc th;r t  thc isolrequi , tn i t - l  cot t -
touis in thc [C oi ]iitlt 'sicu.s alc arrangerti as t onccni.ri<:
hernisphercs $i th iorv f r t ,cyrrencies on t l tc duts id i ,  i . ( r . ,  (L,r : r i r l

rnd l r r t t , ra l  in l tont l r l  se 'ct ior is,  aur l  h igh l rcqr- i r :ncies on LI I ( ' i r ' l -
srdi ' .  i .c .  \ 'cnlr ' : r l  :n)c l  r recl ia l  in l rontai  sect ior ts.  \ \ 'ork : :u l r

1:ol i td bl  NII l  ur iur t  NS 217,18 arrd NSF- gr;rnt  82 17357.

Connect ions of  the Nuclei  of  the l ,atcral
I .e inn i  scu s i r r  l ' f l rsrcrrs Fr,rs i r rs. ' f  on otopic

Cornprcssion in the Columnar Area*

lr. Covc-,r. lrncl J.IJ. Casscdav

,\nterogracie irnd rc't;"c,graclc transport of nt'urorral iracers
;rnr l  e lec: l ropl tvsirr logi t :a l  rccor( i ing r i 'ere nsecl  to stu( i ] '  the
r 'onnec:t i r ins bcIu 'et :n thc l rnteroventnr l  ro i :h]c 'ar  nuclr : t rs
i , \ \ 'CN).  the nuclei  o i  ' ,hr  latcral  lemniscus, and thi '  i r r fer ior
l r r l l iculus ( lC) in 1: f l r :sr i r rs.  Pathrvai-s {rom ,AVCN cl i rerge to
r i i  lc i t -st  four di i fer-enl  targr ' ts in thc nLrclei  o i  the late ' ra l  ]enr-
i r i , ;crr-s.  l 'ht 'se path\ \ - . t l 's  c()r \ ' r ' rgL'  again at  the IC. - f l ' ;e cr- t , r
: r r , rh i tecturc o1 ( 'a\rh lLrc l r 'us is r l is f inct , : rnr l  in one. the crr lunr
n:rr  c l i l is icxr oi  the ventrr l  cornplex,  cel ls : i re org.uized into lur
orclcr lv nr: i t r i r  o l  ro i . . ,s ancl  coi t tnrns.  ' fhe connect ions of  Lhis
ntLcl t 'Lrs ar-c paral ler l  t r )  t l . rL ' ro\ \ 's  anC are prccisel l ' rc l : l tecl  to
th(,  tonotol) i ( -  r r rganiz. l t ion of  , ' \VCN irncl  thc lC. I ' ro iect ions
iroru krn '  t r -equcr)c] '  ar( ' . rs of  AVCN divergc acress a shect
colnpr isecl  o i : r l l  th<:  dorsal  rou's of  r :c l ls ; ,  u 'h jc l i  tx tcnd in tbe
rostroL audal  c l imension. RctrogrLcl i :  t r : rnsport  f rom ;r  lo lv f re-
(lrlr.'nlv irrc':L ol tht: IC labcls a sht,et oi cells in tht s:rme loca-
t i . r  r . ' f  h i 'se shects are in succt .ssiv i : l r '  r 'uore rrcnt-r i l l  locrr ions
rrs t l r t 'bcst  l r tc l r r t 'nr . '1-at  the in ject ion s i te i rcre:rst 's .  The'en-
l i | i '  rangc of  i rerquencies ar-rc l ib lc to ihe bat is j 'apresentL.d

; t l , rng thr '  dcrsal- l 'entr , t1 t l inrension ol '  thc colr i rnnrtr  , t re i i .
iJ t , r ' i tuse errch to lurnn is onlv 20- l l0 cc- l ls  i r l  hcight.  l rct lucnc) '
rnust  ] re conrplessc'd in th is dinrcnsion. l 'hc other nuclr i  oI
thr :1:r ter-al  leurniscus i r ive a lcss precrsrr  re iat ion to tht
lon{) t r i l ) ic  ; t r rangcment ol  th( ,  svstem. Work sr ipportecl  l t1 '
\ l I l  gr : rnt  NS ?1718 rrncl  NSF gr:rnt  I3NS 8217:157.

The Conse n at i ( ) r l  Status of  \ew Zealand Bats*

\ ' [ .  .1.  I ] rLni t i

\ r r i  Zc;r i i rnd s cncic.nr ic bat fauna, consist ing ol  tu l ' , '  thret :
: i l ) r 'a i (  s.  r 'o i . r l intr ls to ht .  ihr t : : t tned bv an i lnLlsual  cornbina-
l icr i  l i  i ; t t ' tors.  l 'hc,rc i r rc lude lorrhncl  ior-cst  l ' learance for-
i l rntr : r  l rncl  r \ i ) f i r '  I ) ine plant: i t ions,  l r r t r lat ion l t i '  introdr-rced

Ir.t:tinmals sugir as jeral ca[::. l.1qstciiil,s (ilirtrcLrl:rrlv stoats)
; rn i l  thrce spe'c ics , r l  r - r ts ancl  possibtc a( c i t l t 'nrai  poisc ' r t i l ;q
trrrnr b:r i ts la id fo l  brLrshtai l  possums. f  i re s latus of  the krng'
ta i led l r : ,1 (( . ' l ta l iuol , t l t t t .s  l t r l t 'nt t l t l t r . , \  is  s i ' r , ' t t r t :  th is 1.)rest
etig,.r splcit:; is r'r'iclespreacl in r r alietl' of ltiririurts in br,lh the
Nort i r  arrd Soul t r  Is l i inds iLn(1 ocrr t t rs on Steqart  Is land , : i l t r ]
t i r i -ec of f - ,s i ror  r :  ls lands. f  he st i r tL is of  thr  t \ (  o s l r i . rc ics , r f  short
ta i led bir ts oi  cr i r lenr ic fami l r .  1 '1v:r ta l rn i t l : i r  { ivr :s cause hlr
glLrr t t  conccrn.  , \4- t : Iut inr t  i lbrr .s la,  rcct ' r i t lv  c lo i 'atct l  to speci f  ic
st : r tus,  has not bet l l r  secn sir tce 19t i i i  r . , ,herr  ship rats reir(  iu d
i t -s l i rst  tq ' ( r  prel iousl i  r i l l  1 l -ec is l iu) .1 rc l r rge' ; ,  i ind i t  is  feared
to bc er l inct .  SLLbfussi ls r , i  t1:rs specir ' r ;  iounc' l  i i r  )xr t l r  lhe
: \or t l - r  anrJ South ls l inrc is col l i r -nr  that  i ts rarng( '  r 'a1s oncc
nruch i l ' ic lcr . ' fht '  Polvur 'sr ; r r )  r i r t ,  i l ' . ror lL lcccl  br ,  t l t t '  t r laor i
a} , .out  100i)  \ 'c : :1rsago, is bel ieved to be i rnpl i r - : : r te( l  in lh( 'ex-
t i r rct i i r i r  r i  t \ [ .  nthrrs l t t  r ] \ , t l  nrosi  o l  Nc,. , . 'Zeaiand rv i th iu th is
pericrd. jl{r'.ilrzcitn luhi:rtttktlu. .ii preseul ii!rr)\rn lrorr a few
lou- l :urd zur i l  i i , ( . )nt : tne foresl ;  i r t  t l re Nort l i  Is l : r l r l  : ind on i  i t i le
Barr icr  ls l : rnci ,  appartr t th , ) l i \  sr l r ! ' i i ' r rs rr . i  or tc i r r t ' : i  o l  the
South Is land airr l  on Ct ld i i . ' .h Is i : rnd ol l  l i tcuiLrt .  Is land. '1 'he

urt ique t( ' r rcstr ia l  ioraging bi--h:r i  i l iu oi  ihc short ' ra i i t 'C b: i t : ;
or)  Lhe l ( ) fasi  i loor,  peth:r1is inorr '  nrar l i { . 'd in thr , ,  ) i r rger '11.

r t l t11st17, nrrkcs thcsc- s i rcc ' ics l r ; r r t i i r i i i r r l r  r , l r l r icrabie to in-
l r r . rc i t tct ' r '1 1rrr . 'c lators s i lch as c i r l : i .  s t r ) ;1ts: in( l  l l t r r .  . l r t r ' ( / r ' ( t /1d is
;r lso p;rr t ia l l ' .  zL l lLr t  t ' ; r1cl ' ,  : rncl  i r r r i t - l t i ie i i  c lani(1( ' lx i ts aird
grarrn-( lve. l  c lL l rot  l r : r i ts  cont:r in ing:roi i iLu.n nr<rrrr{ lu()ro:rccl i i lc
(crrnrpor i i rc l  1080).  hoth i r ic ie l ' '  r rscr i  l )ossi inr  ar)ntr() i  i rL lo lcsts.
l r rc ot l ter  i rotent i : r1 d:rrgr ' rs iaci l lg l l ieser rem:rr  l : : l i r l t '  l r lLt . .

Flut ter i r - rg Targel  l )ctcct ion in [ I ipposic lcr id l ]ats. i

( lcr i rarc l  von cler Emtl t :

Tr,r  spt 'c ics of  Hipposidcr id bats,  A'  s l t ' r . r l rs ancl  LL i ' tnhr i '
r / i rzr ,  rvhir :h i r r th cnr i t  shol t  e i - l 'nr  echoiocat ion cal is,  \ \er( '
t r r r i r - , tc i  in i r  t r l r ' r i l rernai ivr '  forc-- t 'c i  chl icc '  pt ' rxr ' i l r t re t r '  r l is '
cr i rn j r r i r te.rn osci i lat ing targct  i r i r r , l  zr  rn(r t ionl i ' -ss ot t t : .  Tu o r i i f -
I t r - r 'nt  tarqets rvr ' ro used: I  )  t i re ; lcnr i tuuie rr l  a Lrr ' ,  - I rcqLtet t r ' l
iorrii.tr"',*"r-. proclucing sinr,rscticllrl lre{lLr{rit(r\-- anti :rririrlitttclt-'
nrr  d i r la i . ions.  and 2) a srnlr l i  ro lat ing propt l i r r .  . , r 'h i t ' i ' r  prodr-Lcci l
s l r r i r i  ; icrrLr:^t i t : i t l  "g1ints."  l l .  IutrhnLi i t  r t  lcarne,:1 to r l iscr inr in: i t t

' .ht '  ntor in g loLrdspt ' i rker--nrtrrnbrat lc fnrnt  t l tc  nr i t i r tn less or,e.
Thn:si lo lc is lor  rn in in ia l  nro( i r l l : i t ion i lepl i rs : t t  t l i f f t ' re 'nt  osci l '
lat ion ! rccluol t r i ls  i lcrc t letelnr inei l .  ! i .  s lv, t r is  cortk l  nr i t  bc
iraincd tc rc: l r ' t  to t l re movirrg mt ' rn l - . rane, t : r 'cn rr t  ver l 'h i t l r
ost- i l l l i t ro l  : rnrpl i t i rdes.  Wl ' r . .u usins 111i . '  rota ' r ing prope l ler  : rs ; r
p i rs i t r r - t '  targct .  hor i ' t ' r ' , , ' r .  H. sf . rn i :  l ranret l  vcr l  r lu icklv to
cl isr : r imiratc i t  i r ( )nr  ; i  nrr i t ionless on,. ' .  ] i 'c iee reasin.g the lo ' . r t -
r i r )n s i )ecd i t  q 'as l rossible l t ;  me:rsure thc '  mir t i r r ; r1 dotectr ih le
gl int- f requenc).  ior  cach b: i t .  Dur ing thc c i iscr i r r r inat iou t l rs l i
both b: i t  spt 'c ies incr-elrscd their  dut l ,  -c1 c1e ru: t  prrol  to:r  t lcc i -
s ion bl  emit t ing lo i rg st :quences ol  r :choior 'af inn r :a l ls  r i ' i th
:rhort  interpulse inter\ : i r ls .  The cirrrat ion oi  indiv ic lual  pulscs
rcrtr ; r ined r t ' l l r t i lc l r ,  ( 'onst t r ) r l .

f lsc of  Spzrce (Foraging 
' l rcas and I toosts)  I ] ) '

Inscct ivorous Rats*

M. Brr ,ck i )err ton

Radio-trar:k ing stuci i t ' :  h in. t '  pcrtni t tet i  i l tc  r :Lr l j t  c  t ior t  of  c lat ; t
i rbout hoi i ' i r rsct l i r .orou:r  'Dir ts t isc spacc. ' l  i1e rni t ia l  c la i i l  s t ' fs
c lerr l  l ' i th species rvhich i l l  end cont inuoush' i t t : rearcl i  i ) l  f l \ ' -
ing prer,  : rpp; t r t^n111'  dct i 'c t ing and react ine to tar ! 'gets at
r-( iat j re l !  short  (  5nr)  r ' : rngc T' , r ' r r  -spt 'c ics of  : l l )o l l l20g trass,
the , \ i r icair  St , t lLtpl t i l t ts  L r t t , tgt ts lLt  :urd i l t . '  Nr;r th Ant,--r ' ic : r r t
I lpt t ' . : i t  t r :  . iusrt t r ,  r .cgular lv lor i lg( '  o\ ' ( ' r  ard c ' i l ipt ical  r re:r  

" r ' i the long axis ol  up to 5 knr.  Roo:- ts.  $ 'h ich nrai 'bt 'crrusist t 'nt l ' r
occr l ; ic 'd or rurDredictablv srr ' i t t : l ted,  ;u-r ' l r rcat t 'd on the t , : igts
oi  the loragirrg arerrs.  I ) l r t : r  f r r ,nt  othet st , rc l ic . r  indicatc ihat
l t , r ls  wi t l r  ot l tcr  ioragrng rrnr l  t 'c l io loL:r t i r , : t  strale. 'g i t 's  erhibi t
c i i l lerent pi l t lc l -ns of  t tse r i f  sp:rc, ' .
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Predatiorr on Flocking 7-ulariia f'lirc\n
in Sabah*

Ch:rr lcs X{.  Fr;rncis

r\\'i i i l1 prcdat()rs $ert, obscrvcrl itecling- on lt;ils at Gornan-
tong C:rvc-s i l  S:rbah. Xl l r la ls i : r .  Tht:  lceding bt 'har iour of  thr '
b i rc ls dcpendecl  on the bchirv i r . rur  of  the l ;ats.  On some night.
I'adarirla lt/italu krit tht car,es in iarg'.-. spt'ctacular flocks
beiorc c lusl i .  uhi l t '  other nights thet  d ispcrsecl  out  o l  the
c;rves ai tcr  t lark.  l lp to 15-20 bird. .  of  sevetr  species fccl  on
laduridu rviren lhcv lirrnteci largt llocks ancl ati cstiurated
1t)0-r9i1 1r',rt u'r'rc captrrrecl lrer night. Onll B:rt llat:-I<s. Mttth-
rir rhtnfltus rrlr'll lrs r:oirtint-rc.d to fted on b.-ris (rn cithtrr nights,
ancl tlrcr olten crrirturecl spt'cies other tltir,,t Trrhrifut. 1'|rc
lriglt r;Ltt' ol precl:ttion on 11or:kirrg 'l 'tduridtt :;uggcst.s th:ri
i locl i ing conlcrs aclr 'ant .1gcs such i t -s i tnproved Iolaging el f i .
cit'nc.,' ..r'hicir ottsct the inr:rc:rscc1 risk o1 prr:clation.

Selrsor l '  Ecolog5'  o{  } Ioths ant l  I }ats:  Zoogc<igraphl '
and Ncuroethoiogr,*

. l ; r r r res I I .  Fl l l i r rd

f l tc prccirLtor, / i t re v i r r ' rer . ; r i  t ions of  tnoths l rncl  bat-s can bt
i 'onvc;r i r - ,nt lv s;nrpl i i i r . r i  on lh.  l )asis of  r r 'h ich sensor l  mr;dal i
tv is responsi l t lc  l ' i r r  nredi i r i ing t i rc i r  i - rc. i t i rv iouls.  Since onlv
soturr l  forms thi-s basis,  i t  has al lo l r ' td for  t l te proposi t ion oi l r
str ies ol  h] ' l ) . i thtse: :  r t 'h ich c leal  ut ih thc s€r)sorv ecology t i f
thcso animir ls.  \ \ ' l r ic l  ;161111.1i .  s i tuat ions s ig la l  an ai tacking
b:r t  lor  a l is t tn in l l  r . l loth i ln( l  hoi '  b;r ts I t : rvc al t t ' recl  their  echo-
ioc. . r t io i r  desigrr  i r r  rn i l r inr i . :zr ,  t l rc i r  r r :ccpt iorr  u ' i l l  be discrrsser i .
\ Ioths l i rce cert l r in s igna) arnbigir i tv proi t letns in retc iv ing
;rncl  r :orrcct lv idcnt l l f  ing the c:r l ls  o l  bats.  For r . r 'cn. thcoret i -
c i r l  acoust i ( r  . rVi ' ! lu( '  l ix  rcduced sigual  c letet-- t i0n" therc is:r  bzrt
t'hich has c1o'elopecl an echolocatjon pulsr: :rppalentll-
designecl  to crplr i i t  thar pirrat l tetcr .  ' f  i - ,g ;111.pic:r l lv  h igh i rc-
c lucncv signir l -s oi  ct . r tzr in 

' \ l r ic i r l r  
b; i ts l lncl  the ia int  "n 'h isper-

ing" c:rl1s of lr:rnamanian brts pro\-ide rr zoogt,lgraphic b:rsis
1or tx:rrnir r ing thc possibie rnech:rnisrns to loducc a l tats '
r t r 'orLst i ( r  cr) l r -spi(LrOusnIss t ( )  s l 'nt l jar t r ic ,  ; rucl i t i r .e ntrr ths.  ' lhe

rcsr. t l tant  phvsio)oeicrr l  r rnd biophrsrci i l  audj ton- adaptal  ions
in moths studi i .c l  in Cote J '  I r .o i re,  Zimbabs'e,  Harvai i  anci
I ' : , . r ' l :Lr l ; '  to dircr lnrvcnt ( I tesc i r 'oust ic ant l t i .gui t ies n ' i l l  a lso bt '
c l iscr tsst ' t l .  ' l 'he nert : 'a l  l l r ; i -s r tsponsi l t le for  ccntral  procesis-
ing ol  bat  r . ' : r i ls  bv nioths lv i l l  hc descr ibecl  ancl  neuroethoiogi
c:r l  n io( l . ls  l r ; r  thc nroth r le l t :nscs of  f l i l l l r t  : r l tcraf ion and souud
prot l r rct ion jn:r ler tcd nroths u ' i l l  bc ploposcd.

Horizontal  and Vert ical  Tarrgct  l ,ocer l izat ion in
thc l lustachc Bat+

Zoi tan l , l ,  Fuzcsscrr

, \ r r  inscct i r ,or-ous blr t  r r r :st  accuratei l '  dr . terminc thc loca-
t io i r  of  i ts  prev in thr t ' t -c l iurensional  space, l tastc l  on spat ia l
in l 'ornrat ion {-or) t i t i l ) r ' (1 in l l r t  cchoes of  i ts  ent i t ted 1tulse.  In
the rrrrrstai-- l rc l tzr ] .  (Pl t , r r tnr t t t ts l t .  l t t rnt l i i i ) .  the f reqr:encr ' -de-
I)( ]n( la l r f  c l i r rct ionir l i tv  r r l '  t l ic  er tenr i r l  ( )ars generales
:trr.rrtlrrrr:rl anrl bi;r:rru':rl sl)e(-'trirl crres rr'hich pr'()yi(le horizontal
: r t tc1 r ' t ' r l ical  spat ia l  in ionnat i r tn.  When rneasureci  o\  - r  a r ; t iU{c
o1 l l - ( ' r lutrc i { rs lotrncl  i r  thr  emit t tc l  pulse,  the c l i rect ional i tv of
t l te r 'ars shi i ts about l l f )  dcgl i ' i . .s  in the ler t ical  p lane, thus
glntr ' : r t ing spectral  cues r i ' i th elevat jonal  infornat ion.  Within
the (cntral  aur l i ton svstent.  t l r t '  r 'er t ical  spat ia l  selet : t iv i tv of
a nrr i ron is r i r . icnniner l  l r r  thc i r r t l t rencl  to n 'h ich i t  is  tuned,
re[ ] rct ins tht '  c i i r t 'c t ion:r l j tv  o l  the car at  th is f reqr icncv.  A
n€rLlr 'on's hor izrrnt iL l  spat i i t l  sel t 'c t iv i t i ,  is  detcr tn ined bf  i ts
st 'nsi l iv i tV t I  thr ,  intui ls i i I  c i i f i t , r ' r 'n i :es gtrrrcretecl  bet$ ecn thc
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t$ o e.rrs.  This sensi t iv i t l '  shi f ts tht '  n€'uron's spat ia i  sclect iv i -
i i 'a)ong the hor izontal  axis,  e i thcr tuu'ards or ul \ \ 'a) ' I rotn t l re '
ct 'nter c-r f  the bat 's f rontal  sound t ieLd. Thc hor izontal  and vcr-
tic;tl tiLlget location to r','hic:h a neuron is t.ttost sensitir-r: is
therefort '  dt termincd bv i ts i requrr tc l '  tur i rg nr id srnsi t iv i tv
fo intcrzrural  intcnsi t l '  d ispar i t ies.  A binaur:r l  compan-\on () l

tht '  pou'er sptctrum oI the returnir tg cch()  cat l  potent ia l lv  pro-
viclr: the bat with a bi-coordinate sr.stcm ior targct locaLization.

The Life of Bats in a Trrq'n*

Jiri (]aisler and Zclenka Bauerova

ln 19i7- l  !185, c lata u-crc c() l lect( 'd on the bi i t  comnrur. t i t l  in
a central liuropcan to*'lr, covering an ilre:r. of 2ll0 kn-r': and in-
habired b1'370.00(t  hurnans. Thc in iormat ion i -s c l t ' r ivcd I rorr
19,j-1 recc-rrds ol captrircd b:ris ancl approxiuratt'lr' 5(X) obst'r-
rat ions ol  f l r ' ing ones. In al l ,  15 s i r t :c ics n 'erc ascertaincd; /?
pifti.strc!lus, E. scnt/inus ttrttl P rtustriat)1s werr inosl abur-
c i :ur t .  ' fhc three species inhabi t  the tou'n throughout thc 1 'ear
i rncl  have also bec,n idcnt i f ied rvhen f l r ' ' ing:  thc) are most
abunclant in the inncr area oi r-he t:itv. M rrlrrlrs and R. ltippt
sr'r1r'ros have also clccurreci throughotit tirc ]'rilr. fhcir roosts
are s i tuat t 'c l  in pt ' r ipheral  parts of  the torvn. ' f l . rc lenraining
,spocies \ \ 'cre lound in smal l  t rumbcrs,  in c l i f lcrerr t  areas ancl
sL.itsolrs, onl_v .\'. rzrrcllrla thrr,rughr.rut thc r.r.ar. NIost sumr.ntrr
roosts \vere found in oldt ' r  bui ld ings,  L).  strot inus rvas also
found in ne\\ 'panci-brr i l t  houses. [ rndergrounci  spaces in ther
tc.rritory of tlrt' torr'r.r are usecl as hibern:rcr-rla bv five spccies
oI bats_ In 197!)_1!)85, tht , r l , intc,r  occurren(.e 0l  p.  l t i l t is i rc l l r rs
l'as rnonitored in aboveground spaces of a church ton'er
nc' ighbor ing a heated brr i ld ing.  This hibcrnaculum is i i r -
habi tcd l rorn ear lv Novernber t j l l  lat t '  N' [ : r lch on average.
I) i rect  observat ions and trappings t 'ere usecl  to studl ,bat  ac-
t ivr t l '  and shi f ts in the popuLat ion,  including a considerabl t :
vertical ranger lronr ground trl 12th iloor', and a r:onsiderable
t0ntpcrature range.

Songf l ight  iu Male Pipistrel le Bat
(Pt) I' i sl rL I I u s lt i f i s t t c I I u s\ t

R. Gerel l  and i i .  Lunciberg

'l'hrce ncighbtx-in.q territcx-ial rnalcs of thc 1;ipistrellc- bat
u,ere str :d ied in South Sr i 'edcr.r  i ronr Apr i l  to Octobcr 1934.
1'he nrat ing s1'sterrr  in the pipistre) le b:r t  is  a "resource ( le-
fence pol-vg1'n1," (Gerell and I-undberg 1985). The airn of this
stud-v rvas to c letcrn.r ine the relat ive importanct of  the potcn-
tizrl res<rurces, food and roost sit{'s (in this case b..rt boxes), for
the malers in gett ing access to fenrales.  The resul ts obtainecl
shot' that from June to nrid-August, the malcs onlr, visitcd
thcir  terr i tor i ts occasional l l '  dtrr in.q night t i rnt-  and nrost l l '
rv i thout loraging. From nr ic l -August to thc e:rd oI  September,
i .c.  the mat ing per iod,  their  terr i tor ia l  at tendance increascd.
This rvas c iue to lcrr i tor i r l  aclr , 'er t isernent b1'a songf l ight  c l is '
p lav. ' lhe f l ight  consisted of  a i ixed, c i rcular or el l ipt ical  p: i th
(100-2(.)0m),  u.hich alu,a1.s touchecl  the roost s i tc.  The song is
erni t tecl  e. \c lusivel)  b1'  terr i tor ia l  rnalcs c lur ing thc songl l ight .
' lhc cal i  is  s imi lar- to the conrr .non social  cal l  (18 kI Iz)  but  is
fol lorvcd bv an af ter-cal l  consist ing oi  a ser i t 's  ot  \Lshaped l re-
cluc'nc1' r,ariations betu.een 32-37 l<Hz. T'hc song is usr-rall1,
repr:ated regular l l ' (1.7 t i rncs/s) .  The tr t luordinar l  anrount of
i l r in{ ,onnccl td r t i th thc sung[] isht  r ( 'sul tc( l  in a neight
clccrease of  thc nrales.  The rcsul ts sho* ' that  thc roost s i tc is
the most inrportant l 'esource for the nrale 's chance's to get ac-
ccss to fcnrales.  A conrpar ison bc' t rveen the thrce malcs
studicd shons that the rnalc u 'ho spent most t ime in song-
flight disp)a1 u'as r.'isitcci b1' the greatcst nLrmber oi fcrnales.
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l \ I igrator l ,  l 'at tcrns of  Sonre l r rc l ian Eiats*

. \ .  ( iopaiai i r ishna

1'hi '  nr i l - l ra lot . l  p i l t t { . ' r r )s ol  7-ufhrt : , t t ts ut t : l t r toprtyt t t .
1?lti;rLrpulrtt tttu ntl;li.vllutn zto,LI IIipltit.sir)ttns lttukuiit.a irr s,rnrr,
i , l : r l i t ics in Inr l ia art  c le,sc:r ibccl .  Al l  these:;pecies i ive iu l : r rg,- :
r'rrlrrriics in litr' clr-rngeorrs and uurlt t-grrltncl torvers r.rl itlcl lorts.
'!'ultit,t:ott.s n1(lttiu)r()!tit ntiglatt's frotrr Daulataltacl. Cliikalch
;rnd Nlrn:r ja to [Jurhanpul  and Asirqlrrh in f )ecentber ancl
r  f  f  urns i . )  tht ,  or ig inal  c() iot l iLrs t : r r l f  in lune. Rl t i tn4r,nt1,
tut i t rof  /n ' l l t t tu migratcs i l lx l  Osrnanabad (colonv in ct i r  t .
t t 'nrpk's)  to IJrrrharrpur.  Asirgarh arcl  ( l * ' r l ior  dur ing \ ' larch
:ilrr'j r-atlrrrrs to Ostnanabacl in Atrgust. 17iftptHidr,nt:, ltrtthudit.u
nlgret .s f toni  Nlanclr i  to I la lh:rrshah in . {pr i l  and ear l r . jn
, \ ' ' lav lutd reL,Ll-r . )s io \ {anr l t r  in -Talulrrv.  1 ' Ic nt i51rat6r. t  ar : t r1r-
t l  coir t ' i<k 's rv i lh lhc onsct oI  thr 'brct ' r1 i r ; .g s ' ]as() l t  in el l  thcse:
speci t 's .

Act iv i t l .  Pi i t te rns of  . lau.  \ Iuscles Dur ing
l last icat iorr  in I ) / t ro l tus ( ; t . {d.nl t  us*

Grret I).' Liucldrc au<l [,'r-its l)c \,rec

l l ig l i -spt ' r -cJ c i t r t ' r t r : r logiapht rvas s ' , ' l - .c l t r r rntzed r i ' i th qtrarr t i -
l ie,c l  e l r t t rorn, , 'ogr i i t l -s 1r-onr t l r r  j : rw c: losing i l t ld (r ! ) ( ' l ) i r rg
urusclrs,  r r 'h i l r '  l reclr-  fer 'd ing pteropids u ' t  r -c rnast icat in.q a1;-
1,r ic. , \ " l lhough fooci  is  reclucrcl  l l r .  l tcar. l r  o i . t l ia i  r r t r t t .c i . r tcnts,
pleropids gcneral l f  i -nast icatc r)n orrr  s ic le : r t  : l  t jntc anr i  rc ' r .er

"als l r tqucnt l l '  occur.  At  t i ie star l  o l  jan' t : l<tsure.  thc nrandi-
l . r le rni t ia l iv  c i ) t r l i l t t l ( .s to move trxvarcl  lhe rvorku.rg s ic lc bv ar-
t iv i t ie 's oI  the btr l : r i rc ing s idc AD (trnter ior)  arrr l  PD ( l rosler ior
( l i ,gustr j . )  and rvor l i ing s ide LP' f  ( latr . ra l  Pr.r ' rvgoiC),  ani l  Z),{
(z lgorrat i i rc)ut . rncir i r r lar is) .  Soon thcrc.al  ter  a l l  aclductors be-
r 'onre bi lateral l l -  act i l r ' .  erct  pt  thc- S' l ' (s i rperf ic ia l  tenr l r<rr l l is)
l i ; r r l  S\ ' l  {supcr i ic ia l ) ; rnci  D\ l  (c1t .ep ntasscf t ' r - ) .  In i t ia l l r '  h igher
Iuvr '1s o1 ;r t  t iv i t , , '  iu lhc l ta lancing sidc ZN1, l {P' I -  (nrrx l ia i  pt .cr--
\':ioi11), I)T arrrl tite n'orl<ir.r.g sicle LIIj' ltlr-e tht' uiandjble
toivard lhe nt ic l l ine ,C' . t : - ing skrn'  c losing. S1' .  SNI and I) \ {
br- . i 'or l t  l t i l : r tc.r ' l l l r  aci ive t t  toolh, f r t r r r l - toolh cr inr-act .  Thir_r
clr i i r r  jdr .s rv i t l r  . , i  s l ror t  r ise in act iv i t l -  of  i rot l r  AI)  l inci  lur i ' lc t r -
v i tv levels in i roth ( l l l  (geniol t ro ic ls) .  - { l j  acldLrtr tcns:uid both
LP'I '  s inrrr l tane{)us1\ '  r . lL-- l t  pcal i  act i l i t ies near the micir l lc ,  r i l '
: ior , ,  r '1osirrg.  [ )u l ing skr l '  o l ) t rn i l tg knr '  ; rct i r . i l_ i .  ]evels in S]"{ .
I )U, l .P ' f  e:x l  I IP ' f  ac.ot lnt  for  tht 'sntal l  prolr l ts io l l  sct :n iu
t i r is  pha:r t .  ln i rc id i t i , - in.  a( t iv i t \ . in bcth. \D aud PD inr-reust:s'b i la leraih '  

anr l  b.) th ( l l - l  rea,-h peak act i l i tv .  Al l  rvorking sic le
r)rusclcs : t r f  ntorc ; rct iyc,  r t ,sulr inu i r r  ; r  sni t l i  c l t l l t 'c t ion
tr iu 'arr : l  thc balancing side. Nr,ar-  the encl  o i  ope tr ing,  the nran-
cl i i r lc  is  sr i 'ung tou' i r rc ls rhe * 'or l t ing: ; idc bv highr.r  ier .e ls ol
i tc l iv ; t l  in t l r i  balancing side A[) ,  PD, ] \ {Pl 'ani i  LPJ' .  I lorh
, \D unci  I )D reach peal ;  ar : f iv i t ics jusf  b i ' forg r .n:rx imurr g;r i re.

I l inding of  Scx Steroids to Plasma Proteins:
Relzr t iorr  to Androgen Resistance and

r\s1'nchronus Reproduct ivc Patterns in
l { ibernat ing Bats*

,{ . \ \ ' .  Cl t is ta i ;on ancl  D.r \ .  Damassir
'l 'hc ntalt' ;'t 'producti', 'e clcles ol the ()icl anrl Ni.r. \\brlcj

I ; ; r ts thal  h j i r t , rnaLe l r rc dist inguished col lec: t i r .c l i -  b1.  l rn : rsvr i -
r ' i r ronnus. ani tu: i l  r -ecnrcl t 'scertce of  the tcst is ancl  tht '  a.cces-
ror i -  r t ,p lor l r rct i , ,  r  or ,q:rns.  ' fh is aslnchronl '  r t  sul ts in t r 's t i r .u-
iar  acfessotr 'or ! :a i i  c lc i ( 's  i lb jch ale rrut  of  phasc r i i t i r  each
Lrthcrr .  Al t l r r . rugh i t  i l ts  becn shorr 'u t l r : r t  total  l r lasrra te,stosler
one ( ' l ' )  concent laf ions i t t t : iease concurrent lv rv i th the onsct
of  te ,st ic i r lar  act iv i tv in sprtng. the i lccessr)rv rrrgans do nut in-
r : r i 'ase in weight or s i to lv ot l ter  s igrrs of  stascir ta l  react ivat i r ;n
runl i l  colrs i , : le l -ablr ,  latc l  * l rcn the T lc ' r 'c ls at ta in maxim;r l  or

Voltule 26; ,1

l ) ( 'ar  rd i tx inr i l l  r ' ;L iLtr ts.  lhrs c ic iarL,r l  r ( 's i ) { ) l t : r i , , ' ( ' t t t i is  t ,n i i r l l
l ) i l l l  i ) l  t l )c ' I ' -L l r i r r ' ldrut  t r r ' i  cssrtr ics suggostc sornt '  fornt  t r l
i l rc j r - lg( ' l r  " r ' r : r is Ienct"  . -  Lr t ,  i t  e l tht : -  a c ' i tarr .gr ,  i i t  i rcrnront '
st l rs i t iv i l )  o1 thL's.  l i t rgetc . ) t -a changr jn i ror-r i ro le t i ra i l : ,b i l j -
l \ ' to r i l r ' i t ' r 'L '1 ls ancl  i issLies.  H,;rvet 'e l" : r l l tcr .  sot) t ( .  l i l l j i i , { l  c \ -
p l l  i rnr 'nt l i  evjr l r :nt t -  : i1t .q1l f  sts t l ' iat  t i l r :  p i ; r r r r iu lar  t issue s t r l
l  (  s l I r i ls ! \ ' r '  tc  t : r i tgelrLi . . ts l ' . ' i i { l l , - t i i t i ! r t ( ' rcd ; indr-ogt 'ns,  thc nrDr-r '
l i l te lv car.rst  lor  th is " i ' t 's isrance" i i . i r t ic l ; lp l )e:rr  ro be, iue to
i : t i  ia i ions in t i rc a-, ' r i iabi l r l ' , '  o l  ihfsc l rorrn,rncs rathcr-  th: i r  t . )
ch: tnges in l ; t r ;1r ' t  sensj i iv i t r .  I r r  the i r loor l  o l  n i r r rnurals,  ' l -  c i r
( ' t t l i t t ( 's  ntOSl l i  1;r ,1;1151 1u p11:,r1a 1rr11t. i9s rr , i th l l i l  rasLl t t  th; l !
r - 'n i t  l l  vcrv sntai l  l re l t :cu(agcoi  t l r is  st( ' r ( ) id e: : j j ls  as Lrnbci tncj
,>r l r t 'e l torr , . t rnr .  r \ i1hot;gh noirs l r"c i f ic  ] r indi lg oi  ' l '  l t r ,  r l -
i lL in i r r  L indoui l t r 'c l l i -  <.rccir i  s r r r i i , . ' r , rsal1. ,  in thc t . i l . t r r la i i r r t ,  r , l
l r i : l r runt is.  thc s1-rrc i f ic  b inr l jng ol  ' l  hr '  : t  \e\  st( . ro id binct i r t r
l r r r ic in (Si l I ' )  l ias l i lso i t r . r ,n ! tL.r i t i l i r :d ju ntarr i -  sp( ' r ies.' l -ouethcr ' .  

t l t f  \ r ,  i \ ! i )  Dl t rsnl l r  p lotein j  i i (  r .1-r i i i l t  lor  thr '  rn,r . l , r r  r t
' r l  i i l t  arni l ro i l ln- l t inr l ing : rc l i l i t ' , '  t : r  t l te r . t r . r : r rht i r t :  r \  ( .ut-1.cnt
i |0r l i ' l  cr , t l r :err t t i l t  th0 rok'ol  t l r i ,b inLl l r tg ul  str  

- , t , - . r r r i t is , .Op')r : r t r r  pLolr i t rs in lc l r l ion l ( )  iu l ( ! r i ) ! r , l t  ; rL t jo l t  holc is t j t : t r  i i i ( .
lor . . -2r i1 i '1 j ' , " '  b i ld ing oi ' f  l - r 'a i i r r rn i r j r  i i i rs r( , i . r t i rL- l \ ' l i r : t l t  rn, l i r
e l { . 'e (Nr al lc l r ' r ) .gfn xvai iabi l i tv  ot  : , l r : l i l r i r .  \ \ .h( l .o i ts th l ,h i r { l i : l l -
l i r i t r ' l t i r tc i i i lg rr i ' l  l tV S8l ,  retnt l . - r"  i l t is  l t I r r r torr t , r ,s: i r l ) t t t ;1. ,
ur : i ra i iable ior  phls io lLrgt i :a l  acl jon.  ( ' rnsrqLu.nih,  th l  l r i , r
rL;rr l  i i r t ,  ; t l l tunt in-boun<i l '  i r ' . ic t ; l ls  r r . ' i ) r l i : r i ' t i f  Lhr biologir- : r ) i . .
: i r '1 i r ,e s i . r l rut ls. ' f l t i l ; .  int i - r , l i . :es i t l  r ler t i t ' ;L: t : r  i t r  p lasnt;r  l t , r 'e ls
o1 SBI)  r i -otrk j  lnal j : r .c l jy  inf lu i , r rL i . i l i t ' l r r i i r . r r t  o l  f  i - ; r ,  l t11rr i r1t
t l l i : r  l r { l f r t l ( ) l ie 's r . ' r r . t .a anf i  i r t l t - , t t t i i r r i ; i r  c l is i i t l r ' : t r , ' , t : fnci : rv.r i l : t -
b i1r t . , .  P. i ' r 'ent l i ,  : i  spt 'c i i i i  Si l l ' l l ts . r ls , r  bet i r  r r lc 'n i r i iecl  in tht
c i r l t i i i r t io l  o l  s(rvr t r . t l  \ i l , , r '  \ \ ' r r rL l  r .spt . ; - t i i ionic l  l r ; i is  t l tJ t I
l : ibernir t t  inclutr in.g . \1. \ ' t ) i i . "  l ! t t i i ! t l t i : ,  l t r t i .  r r t t t , ; .  j l ! . tot i t  l t t t 'nr i
:t ltlt,Il; ' i lttulis. 111i'i [f11r;111r.1i7.11;1..1 7i1.s1.21.r. lrt ,1!. t ltri i.t:i":tt,.
p la: !1 i r l  ( ( )nc( 'ntr l t t jons ol  t i l js  I ) r , ) i , . ' ; t i  . \ ' r ' iL l i rL i i r ( i  io urrr ier-go
rnar l i i :c l  seaslor.r i i i  incrt 'ases clur ing t i i t ,orrset  l1 s i )efnt : l iogel t -
t 's is t t 'sui l i i rg in ]or ' ,  lcrej : ,  { , i  ur lb i )un(1 : rn i1 ; r lbt i rn i r r , l toLrni l  ' l ' .
e ' " 'en i - l r { )ugh tot i r l  T r :onct  n l r l t ior t . -  l 'c : rc r- is inq.  Ol l r ,  n 'hen
tht '  non-SB[] 'b,rnnt i  ' ] '  l r : i r : t ion:r  incr ' , " ' ; rst , i i  c l i i l  t l .Lt :  ac, : t .s. ' .urr
r) i { l ls  shor l  c i ' ;c i t ' t ic t , , ) l : ln i l i . ,ga'n s l i t . i i r i la l ic t l . 'L-herr lot .Lt ,
thc h ' , 'prr t i resis is prr ,sr , r1tr , ( l  t l i ;Lt :  rLr i ; i t r , ( l  j i . r  c js or SiJ l ,  n l i t
l tc  : r  i i l r jor  1 l r ' lor '  i l  l l r t '  lq;pa"cl i  ; rnclroqt ' r ' r  " t . r ,s istai tcr . '
o l rset ' r 'cd in l tats th i r t  h ibc ' i ' i l r f<. ,  arr<1 { l r r l ;  1t1al  arr  i r r rport : lnt
rol , . ,  in thc dc' l l r \ ' rd respi)nsr '  { ) i  t i i f  : lc( . i . : isOr\ '  Ol-g;rns r \ ' i i i t l r
i 'h; l r ; r r ' t r , i ' ize- their  ; , .st  n, t f i r r rnoi is rcpl i  r l l t i r .Lr i  c D:t  l t t ' rns.  - fh i  s
ls sul l l )or tc( l  l r r  l r l lS ( ' r ; rnt  1- l i )  i r lSl lJ.

Slrort-Tt , r rn-Rh1' th m of  lkr tor ' \  r t iv i  t1 '  and
l" 'ccdin€ in thc \eotropir :a l  l ' - ret ' ta i lcd Bat

,lLrllrs.sa.r iti, t ! t t s.: t t :; l:: i I / tt s*

l l rst  l  I iar ' r issL:r '

Singi i '  in i i iv i r l i ra l : i  l is  u ' r ' l l  t is  l ra i i  s  .1nd srn; l i l  sr ic ia l  gror i1.rs ol
.1[ .  nrol t rs: t r . :  l ie i r t  unek'r  er l j l ic ia l  l i . rght inu colrr i i l ior . rs r j ' r i i r rs
11te r : i rc i r r i i : in e!r l i ! i tv  phi ls{  shor i"  , , ' , ' t ' i l  pr ' ( )n( 'un(r( i i  i r l i r i r r l iar t
,  h; tnges bclr tct 'n i t t : l r r  i t , '  1roi i ls  , r t . l  short  r tst  l l r l le ' l . r .  ' l ' i t t '

nrcan pt ' r ' ioci  lcngth o1 l1 ' r is  s l t l r t - iernt ' rh l ' t l inr  r )11r{ l t . i r ' } l  . l  ! ( )
r l )or1t  oue l rour {67. i ]  ;  l t ) . i  r . r r in.) . ' [ 'h is rhvthm alqo pr ' r : i - i . .
i i  l r tn t l r i  c i rcadiarr  aLCi i \  i l r  r - ln t l i r l  i r r :er i rns ut td: ' r  colrstant
conr l i t ions.  l t  is  in lhrcn, 'ec]  b i 'L l rc i ig l r t  i r t t 'nsi i_ l ' r1r .1 anlbir ' l ] [
terr ,per i tL l r i :  us * . t ' l l : rs 1, ,  5,- i1 i : i1 l i r ' : ' t r l rs.  : i r l i i  l i ' l r i ( 's  dcpencl i lg
{ . r |  a.qc i tnr l  brx. l r  $ 'erght of  t lx t  i ) . r ts.  l iaLch bur-s[ , . r i  act tv i t r -
i ' ( r r r : ; is ts () l  J : icr- i ( 's  o i  cortain bclu. . ' lor ; r l  lat t ( ' rns apprar i l rg in
; i  la i rh '  prc i l ic ta l . r le st  qui :nct '  rv i r i . :h r lcpt : t tc ls .1n l1. l ( '  phasr '  { r f
the c i r i r . td i : rn c l , - lc .  SinL'e iht '  s l ior t  lest  t inres excer( i  the
slrort  ur : t iv i rv t intcs (x = i l l . .9 r 's .22.1mi i i . ) .  ( )n l . r ' ,J l ) i r ' i ) ,  i .e.  ot t lv
r iboui  J,rur horrrs ol ' , l r t ' , r "holc r laLh'(r 'ucar l ian) act . i . , ' i t i  i - rhase
n|e s i l ( 'nt  i i l  a i i iYi l l ' .  - ' \  t i is i iD, ' l  shr)r l - tc.m-r1! \ ' thrn sulrer i t t t -
r rost . i l  in ihe c i rcacl ian r ict iv i t l ,  rh i  ihnl  is  t i rought.  lo represfnt
: r  I - r l ' in i i t ; \ 'e t  l . iar : rctcr  i r  maini l r : i ls  l1 ma. '  t ' r t l rb le lhL'  rnul l  in
scat i l 'orolrs . \ , [ .  nut l i ;s , ; i r : :  to e] ip1(r i1.  i ' rs c l isrcnt iurrai l i  i r r -a i l i rb l t '
r ( 's() t t racs i t l  t i r ( ,  t l r ( )st  ec.nlomiLl l  \ \ ' i t \ ' .

Irrat l lesearch Nc.l s
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Abundance <t f  [ ' i f is l r t ' l lns f  tp istr t ' l lu:  a.nd I ' i l t is l t t ' l l t r
l r r r l r / i i  Foraging at  Street- l -arnpsi

\L i r  i ; tnne H;t f int ' r  and I Ian: ; - f t ' ter  St tLtz

I io l rg i : rg l rabi ts oi  P.  l t ip is l r t l l t rs tnr l  l ' .  i iuhl i i  r r 'ere str ic l ied

:r long strr :ets i t t  sr ; t t tht ' r t1 Sr i - i tzer lanci .  \1 'h i l t '1 ' .  Arr l i1r i  forages

nrainlv at  str i : t ' t - lantps.  l t .  p i  p istr t l / t t .s  f tn age..  i t t  t l l t '  sanie pro-

p( i r t io l l  at  str t t t  lamtr)s at td : t l lar t  i r r lnt  ihel l l .  Both specios s ig
ni l ic i rnf  l l  pre I t ' r  l i tml ts wi th high l ' \ :  proporf ion a.r l r i  h imin-
osi tv l r  h ich ar-c l i r r r ru ' r t  to be at tL i ic t ivt '  1o insct-- ts.  Interact i , r t . ls
()c(-11r.)1r1i' irr rr'gi,rtts s'ith cclttiil abtrtrclance'. 'l 'hert. P. hult.lii
(1,)n1in: i t ( ,s thr 'p l r ' [c l - rcd l r r rups. r lh i l t '  P.  l ) i ! ; ,<1rc] l / r \  shi f ts t 'an

clomlr to oth,-'r i:rr.nirs but lieelts tht proportion c-rf for.rging
sinr i iar  ut  hnr l rs and apart  f ronr thetn.  " fhese tr t 'o spt tc ies rv i th
sinr i l i r r  loosl i t :g l rch:*  j r , t t r  btr t  t l is t inct  i , r lauing behaviot t r  i t re
tht ' r 'c lcLt '  l l i l l t r r ' r : t l r '  :Lcl i tpred to t r tat t ' t t l i tc le st fL l r ' t t t res.

Corrc lat ivc Yaluc art t ' l  Biogeogrzrphic Signi f icancc
of Austral ian 1 'er t iar l '  l lats f

S.  I I ; ind and NI , \n: l ler

Sjnce l  l t l '6  r : l t ' r 'et1 new krssi l  bat  taxl t  h: ivt :  bt 'et l  ret :oVered

frrrrr ' l - t ' r i ier l ' - : tgtd l reshs ater l i l r t 's to l r t .  s on Riversleigh Sta-

t ior t .  noi ih\ \  t 's f r ' t  I t  { )u( ' ( ' l ls la l l ( i .  Austr l r l ia ' lhc 'st '  i l r i0rnat;ot l -

a l l r  -s l t ; r rcd gr,  r tLJrs of  h: t ts har c prol idtc i  the f i rst  good ()ppor-

tuni t \  l  or  i l ler t  otr t int 'ntal  cctrrr ' lat ion oi  r \ t tstral i i in ' fcr t iar i '
nranr l l r i - l r t ' : t r i r tg c l t ' i t , , r i ts .  Ot l ior  s i r t l r ' i t 's  o i  Ttr t iarv Attstra-

l i i r i r  l r : r ts rrrc l  t r rck 'n is l t lLvt '  prol ' ic lecl  t ro c( t r re la l i r ' ( '  intrrr l l . t ; l -

iion btcause lhe''- air' so poorlr' uurlt'rstciorl phvlogeneticalli '.

Oi  thc c le lcn p1, 'g l -5 l r ' igh fossj l  1:rxa.  i t t t t t  are species of  Hip

l t , tst l t r t r  (L l tu, l t i fp, ts i t i t t r r . r ) ;  t r \ .o speci( ' i i  i i r { :  p iacccl  i l t  the

gt'r.tt-t-s .\Irtr'l.rrr1, r-irial ancl one is rcferrcti lri in tilt ' gertus 'Wii'-
x1o)1,  r t ts.  Another t \ \ ' r )  t t lcge(! t ' rn lat id specir :s,  inch-rdrng a

La t i u -I1l<<' :t n i ma ). :tppr':tt' i o l i t' ott t:ri cl c tl rc'\ Lt strlrlian,\'lririr;'

rlll irrrr linc'agr. r\ rhinoLrphid ancl a sptlcie's oi Hippositlt rits are

also leprest  ntcd.  Sr i rpr is ingh'  c losc phviogenet ic relat ion-

ships l r l tu 'ct ' t t  , { r tstr :L l i tut .  Fluropeat l  : rnd north Alr ican Ter-

i i ; rn :pcci t 's  , r f  thc I  I i l tposic ler ic lae ancl  Nlegaclc ' r  n lat ic lae sug'

gt 'st  t lur t  tht  I i ivcrs lcLgh secl i lneuts art  c, f  rn iddlc N{ i t icene

agr: . ' fhr '  nt 'u . \ t tstr ; t l i l t t t  tnolrrssic i  is  ct ln lpared lv i th othcr

ntokts:r ic ls lo l  t  hc '  l i rst  t inte artd i ts l t ioge, rgrapl i ic '  s igni i i t  l t r l t  t

clist risscri. 'l 'hc Ri-,'erslcigir bat iauna is clilt 'rst' and srtggests

that l r ; i i .s  i i rst  er t ter i ' (1 i rLtst la l i l t  rvcl i  belLl- , :  the middle

),1i l t ' i , r r r ' .  Rt '1;rcrrcnt i r t ivcs t i l  tht '  Ptr ' ropodic lar .  L l lnbal lor lLrr i

c lae ai tc l  Vespt ' r ' t i l ror l i r lat-  ar t 'c l tnsl t i t : , t r l lLs l lv  t l te i r  absett i :e.

Tlrc . lcoust ic Rel tavior of  Tu'o I l r i t ish I lats and

Dopplcr Radar for  Fl ig l r t*

I )avi ,1 J l iar t ler '

1'ht- crlrtrt'air acouslic t't.uissions of nitctulcs (N)rtaltts nor

t t t lu ) l:xl pipist rellcs ( l' i p i sl n'l l t t s lti fi : t rt l l tr s) t t're eranrined

u i th rcg: t l t l  lo social  c i i l ls .  gcncral  cchr; iot : : t t ion 
'bt 'haviot 'ancl

to thc spcci l ie sonar l ) ropert ies r t l  the sot i r td pt t lscs pror i r rced

r lur ing ihe detrrct ion an( i  intel-cept ion ol  prer ' (deduced bv lu l l

anr i r i l l r . t i t l  i t l rah's is) .  I ' r t ' l ' i r l ts1l ' l lnr( 'p()r ted strc ia l  srntnds

\\ ' r ' re lo l ln( l  r r t  t l te nc.rct t t l t ,  incLucl ing :L possible col l is ion \ \ 'arn-

ing.  \ \ 'hen:rpuroachir tg a target.  both bats al tered the sotrar

cl tar l ( tcr is l ics of  tht '  s t r t t t rds 1- ' rocl t tcer l  in a high)v svstct l t : i t ic

w: l t  ,  sutr i r  thal  thc s l i t ' r l  of  t l tc  aml l igui t l '  r idge u'ar:  re latecl

l inear lv to t inre arrc l  (probabl i ' )  lo bat- to target distar lcc.  Dr- t r -

ing tht i  coursc of  lh is stLrcl l  .  t tn rni 'L logu. 's) 'stcm al lorv in! I  real-

t i r r r t '  1f t 'c l i re u|r '  ar lah s is rr l  s ig l i : r is  
"r 'as 

c lcvel l rpecl  th l -  r )pera-

ting princiltles oj iihiclt ilrr' Llscd in thc frr'ciutrt.tc\'-nleter

r l i 'nronstrate( l  i r r '  ( ) ) jC Instr t t t t r t 'nts at  th is mcet ing.  Prcvious
s'Lrr l i r .  o l  lhr '  l l r tc 'nt i i r l  of  lou'-pou'er l )oppl t ' r  l 'adars for  the

anah sis oi  brr t i  ancl  bat  f l ight  \ \ 'cre cxtel ldccl '  ant l  rs at l  e 'xam-

lrle lrn a:r:rh"sis oi e litt.tnt'r l;t1ccn t'Fa1r'o hiannittts). traci<cc1 b-v

su, ' i r  ; r  r : tc l l t r .  is  pr t  sct t tcr l .

Sirnul tancous Recording of  I r l ight  ar tc l

Echolocat ion Behavior in Batsl

Klaus Hebl ich

Flight, lanciing atrcl ercho|rcation behaviortr in l?ltittolophus

i t r r t tnn' t lu i r tun r t ' t r t '  s t i tc l iecl  in tht '  labor:r t r r r l ' .  F l l ing bats

\\'erc photographed b1' trvo 16mm high-speccl molicrn-picturt'

carneras ntnning s!nchronousl-v.  ' f  he or ienlat ion sol lnds

\\'cre pick{rd up u'ith a t.tlicrophone ancl reL:ordccl otl a tape

."co.de..  Simultaneousl f  a nl icroproct 'ssor-gener: l ted binar\

sl'nchronizatiolt code \1'as rccorded on iihn and tapc. enabling

thc corrc lat io l r  oI  the bats i l ight  behai ' iour atrd the c()rrespol l -

c l ing ccholocat i t ln souncls.  Fl ight  paths $ 'cr{ '  r ! ' ( ' ( ) t ls tn lct( ' ( l

three-climensionallr' li 'otll (-'orrcsponclillg p;rirs of l'-'rlllc\ {)f

the t r i  t i  canrer i ls ,  using a photograntetr ic proceclurc '  ' lhe pre-

sented r t 'sul ts c l t 'ut<tnstratc t i lat  th is tnethocl  L ' l l i tb les x r i r tant i '

tat i le anal l -s is and a precise correlat ion oi  i i ight  paranletcrs

(11ight paths,  l l ight  spt 'ed,  c l is tance to x targei ,  rv ing beat)  and

i 'cholocat ion pal  2 lnt t ' ters (pulsc pattern.  dutv cvcle,  i  t ' t 'c1ut 'nci '

:Lnd l )oppler shi t ts)  in i rec f l f in.q bats.

The Echolocat ion Cal ls o{ l2 S1'ntopic
Rhinotophitl Species ( Rh i n o l( )f h u s

I I i ltltt tsidt r'ts) |

Klar.rs-Clerhard Ilcllet-

Tropical  ra in lorests r l isplav a high diversi tv oi  soecics,  aucl

also ai:rrge nr.lrnb('r of \'hcrochiroptcra. lnost of thcm hutrt irl-

set ' ts bv means oi  t t l t rasot l ic  souncls ' l ' l te i t t [ ]uence o1's l tch i t t l

intcnse'cr i tnpct i t ron on the struct t t rc of  t l tc  et : l io l t lc : r t i i ln t 'a l ls

is to be excmpl i l i t 'd b\ '12 -qpecies of  thc larni l -v Rhinolophi-

c i : re l  a l l  of  thern t r in be fortncl  in thc Kt ' rau ( lamt Resen'e.

\ la lavsizr .  Thc cotrstant l r t 'c iuet lc i t 's  o l  the cal ls of  the i t r -

rliviclLral species ((luring the rccorditrg ihc arlim:ils \\-ere kel)t

i r r  thc hancl)  are as io l io lvs:  Rhinohtphus t t tacrot is '18 kHz, R.

l r i , io l i t lus 52 kHz. R. n. t - / in is 76 l iHz,  R. <lht 'nt t  116 kHz'  R

rt.fulgcrLs 98 kl{2. fl. ltrcltts 42 kHz (Roberts 1972), Ilipposidtt.

,,i rlinrlru'to r5 kHz, H. ridltti6l lil lz. H- cLrtinus 126kHz, [{.

hicoltr 1,17 kHz,, H. sthtntrs 20() kHz, l[. arnigtr 66 kLlz

(( ioLr lc l  l ! )80).  In adcl i t ion to the gent ' r i r i  inverse proport ior ta l

clependencl' of frecluetrcl' to bodv sizt'' tllc iollou'ing can he

said:  The'  Rhinolophus spt 'c ics ( t r - rgcther u ' i th the i \4ala1's i r rn

R. scr/zr1lrs, u'iriih has not lrct'tt lrlund in Kt'r'arl: 6'1 l<Hz) ccx'er

ahnost lhe u 'hol t ' f requtr t rc)"rzrnge from 10 to 1(X) k l lz .  In

comparison to 'normal '  species,  thc forms rv i th the biggest

:rnd nrost  nrodi i ied rrosel t  i t r -es have t 'onsl l ic l toslv los '  f requel l -

c i t 's .  Thc I l ippt ts ic icros spccies dc- '  t rot  sht t rv st tch a honto'

.!t€'neous picture. Onll'bl taking into accotlrlt other N'Iala1'sian

slrecies.  rvhich have not been iound in Kerau ( /L c intract t ts

t , ; l t r I iz ,  H. l i t l t r i tus (?) 1 ' t5 1<Hz, both Gouici  tg80),  th is

genus turns oLtt  to cover thc range betu'een 100 ancl  200kHz'
' l 'herc arc,  horvc'r 'er .  d ist inct  over lappings, gaps and cxct 'p-

t1011s.

Echolocat ion in the Nlegachiroptcran Bat '

Ro tts,' I t us a.!t f t l 0 cus I

Horst  I {crbcrt

The t 'cholocat i l lg bat R. acg1Pl i r t tus or l l ) '  pro( l t lces echolo-

cation souncls in rlarhncss. The bats' echolocation sounds are

cJicks pt'or1ucecl ti-ith the tongue. 'I'he' clicks irhvitt's occrtr irr

p: i i rs.  ihc interci ic l<- inten al  r" ' i th in the pair  is  betu 'ecn 15 rns

ancl 20 ms. The duration oi a single click is about 0 6 ms lo

1.0 ms. l'he frc'qltencv rangc extencls Irc-rnl 12 to 70 kHz \\'ith

a rrraxi tnt tm in intensi tv at  about 20-10 kHz. I )epending t tn

the f l ight  s i tuat ion R. atg. tp l iatus al ters i ts c l ick;rair  enr issi t rn
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r , l i \  .  ; l  1f( , i . ' l l tght  i  i r r  ( ' l i iss i r ) r r  ratc is l t t . t i t r tcr t  7 l i " t  t i l i i ' , )  i i ; r .
L i , , r i i rg,rp1-r 'o:r t i r  i l ig i r t  i i  i r rcrcast ,s up to ! i - i r i  i - lz .  i lcc l r r i ,
i , ; t ls  r i  l t l t  l r  : ' rg lLsl t r ' , , r1 urIr ' i ( .  r ' l i r1r I r ' : r  t .a1.  r , : l l r , r l  : l  c \ ! r ' r ! . i : r i io j l
l r {  i \ \ ' f ' ( ' r1 r | i r i t  l - r i ' , r t  i r r t l  i f i l :e I i ) l iss iorr .  l?.  i i t i ! . \ , f i i t i ( t t ; ;  J i \ )
t i r : re.  , ; , r ' ie rrr  i r r i ,  c l i r : l i  r t l i is  i t t :  \ \ ' i l tg bci i i .  l l t  i r t t ' l i ight , ; l t
lJ : r i r  j . :  i ) io( l l i ( ( ' t l i i r l l r r rn i rk l l t  o i t l r t ' r l l r , , t - ,sfrr ikr , .  ln: ipp1r1. i . i1
l i r l l r t  t i r ' i r l ) i l i1- i ) { ,1 ' r i r ig l te l t to(cur. ' l - l t (  [ i is t l te i l isr ' rn i t | i r l
t iLn rnir  i l l ' , .  r is l  r -o l i i ' .  l l rc '  : , r i t ( i t1al  r l t r l  j r l r j  i t1 ' \ i l  (  l - r ' .

S] 's lc l r r i l l ics o{ thc Nerr-  Zcal : rnd Short- ' I 'a i l r - :d I }at
. \ I ; , . .  I t r ' i t r t t  ( ) r -a1 .  I I I3 {Chiroplcra:  l \ ' I r ,stat ' in idae)*

l .  n.  I i i l l

Slr tc i l r , , r - , . r  o i  LI i i r  : : l ro i t - l t r ih,c l  l t : r t  , \ l . ts l t r i t tu ( i r . l r1, ,  18.1.1
irLrrr  st l i ' r : r l  l r r ' ; r l i r i t ' . :  i ; t  Nrx 'Zi ' ; t l tut i i  s i t i l * ' lhat  ih i : . r . . r tc icn, i t
g i  n i i i  ( , ) i rs is is (r i  l$rr  s l rer : i r ,s.  i ' i rc,  s l ] r i i i l t ' ;  Ul  t i r t 'sr ' ,  ,1:1.  iu i t t  t ,
r ' t t l t t i t r  Ot 'ut- .  l r i  [ i ,  ; rppar t .nt iV occLlr :  t ]111)uqhou{ } ,1. \ \ '
7, t ' r t l ; l j1r1.  \ ' \ l ( ' r l ( l i l l ] l  lo : i ' r  i ( ' ; r : t  sr ]n. l ( ,  ( r l  iht '  ass0ci ; i (et i  srrr ; i1 l
r . i : r i r i l i i  lo tJrr  srrr i i , . ' l ' l i r '  : ipr ' r inr t 'ns rn 'e i i ; i  i t le int l ic ' t i te sonrt ,
i l l l i r i i r i r r {  r l i r '  ' , i t f iat i ( ,n $i l i r  a l t iLLlrk '  l i i l , i  l i r t i tucle i r r t r l  thr t ' r '
sLr l r : : l t t ' r ' i r ' r  lar  ! i ( ' i i r (d,  t , r l  l t r : i i rg t l t , :c l i l tcr l  i is  n( . i \ ' .  T l ra
i ; i rgt  r  s l r t ' r ' t ,  s .  .1[ .  t , t i , t r ' la [ ) r r ' r t r . ,  i ! )1 i2,  l r i t t r ' ' t ]  ut i t i l  i ! )C, i r  orr i , -
r , t1 l \ r  r ,  str l , r l l  : ioul l t (  r r ,  , ,1 i , ;hr t rc jSi l r r r r l : .  h i ts ) t r ) l  l ) i ' ( ,n l -a l ) i ) l - l . . r l
r - i r ( ' ( ' i i r i ( l ;s  no\\ ' l ) ( ' l i r ' \ ' r , ( i  i ' : . t i r t l t . '1 'h is spr ' r i t :  l r : ts i ' r , r l  br . r , l
l r ,  r ; r , l l i , , ' r  l r :  \ , r r lh.  Sl l r l i t  o l  Si l la l t  ls j lutr j* : inct ' i l r r l l l i i : l t r r
s( ' l l l . ' r1r ,nt  i l  l i r r  r ' : r t ' l r ' l t ; r r t  r . r l  lh i '  n inetccnth r : r :ntrrr- i ' . ' i 'hr ' i l r
iL i , r l  r i r .str i l : t , , r : t  t1 \ l  l t r l t t  u i t l r ; l i t  arr l  ot l ier  e l r . l i  l r 'c()L1nlLi  r j ;
[ ] r is  cIr jc i t  s h:r l i  b i ' t ' r r  r . . : : r r r i r r r . r i  in al  : ] t t { ' i l tJ) t  to ctstal t l ts l r
l l , r ' l r ' j l i l t , r l  ln; i l { : , r ' i ; t l  s( . ( ,1)  l l \ ' ( l rar ' . ' ihc cr t '1r ' l i t r : ratrrre alst i
- r i ' ; r ' , r  r  t i r - r i  r l r t '  orht , r  r :nr l t ' ; l i r :  Nt ' rv Zt . ; r larrd l>al  .  (  ht ! i t t t . t i , l t i rs
i i r t ' , t r ' t r i i t i i r : .  s i r l r r ld i l r , ; rs i r i l teci  lo ( l r - i r i  ( l3. i l l )  l rncl  not  t i r
! i . r t r i r ' t  I  i  3 1l  )  as i : r  ( ' i lStr ' r1 l ; r r . ,  .

1!at i r rs S1'stcnrs in ,Ur,r1rs ln '1 l r i  i ' fonrcs,  lu57| i

I r ' : t r r  i lo l - : tcck er i r i  . i r " i  ( i ' r isr , , ' -

( ) i r r"r . i - i ; r l i r rn.  ( r i i  i l l t t i t ) . {s\ i - ta l t l  f j i  .1, [ .  h.  l t tunt i r t t ;1. \ l .qtr- i l )
; r r r r i  , i l .  I r  , / ;1r t l ; r  ( \ - i rghiz i ; r )  ar t ,  r iesr ' r iht ' r l  a l r l  cont l iured rv iL l r
r l t , r : , r ' r , l r  . \ !  l t  1t .1 ' .vp111111:1. : rncl  . l t .  t i t . to l is  { l l id-arrc l  SI I -
i l r r l  r i r r ' ) .  i j r , 'e, l jng coloni t ,s ol  th i '  lerr l i t r -  t . ro i t r ( '  recl l laf lv
:rct ' r tnr l - , ;ur i i ' r i  i rv nr; t l t ' : r  *  l r i t  l r  r t r r is l  ierr i tor : i t r l l r ' ,  in n:rr t ic t r lar
,1 icn11 r 'n i rancr '  r 'orr- id, ; rs ol  l t r r t 'd in. i l  ch;rrnl ters.  Sinct ,  l l r i r
: i iJ l l i r . ' i ' ( t0 ()ctol tcr  in r \ leer i : r )  fenr l les jO|r  lhe t t l i t lc .s l ( ,  1ut  n l
l ' i l r { : i t t  g lc l r l ) : r  ( l  /  ier la lc,-s per nr i r } t ' ) .  \ la ic\  or-r tup} ' thei l  ier-
i r lo l i t ' .  l t r icr  r i )  tn i ) l - l in:{  an- ival  ( i i  i t  cr} lo l l  (31) ' l t  { i t j  nt iL; . .
i , ;1;  ,  l ; ;  r r in.) .  ihrr i r rg ol  imnrediatc l , .  a l tor  rv l t ic l i  ; t rost
l , ; i l , , , r \  : i l r '  lor i rc11. I ' r ,nr ; r le,s lan, ,1 in t i  r } l l r le s rcrr i tor |  ant l
r l ( ) r  { '  !1r i . ' \  i \ .  t r ' r ' , r ' ; t r r is  the nIr l t ,  Lr i r t i l  b( i l ig i i ret ]  iLncl  \ \  r ;U]p(.(1
i . , i  l r rs r i , i lg ' ; .  l 'hen, intcrrs ive iur ' i : i l  s t r ihcs ( i ; r r1or-rni i r i l  scr- .nt
nrar. l i i r rg i  ( r ( r ( l r r ( ' (1.  ' f  hc sanre l tehat iour i ras i ler lorni tc i  qhcn
l i  lL 'n l l r l r  te] lc lcci  t0 l t : i ; t 'a ] l l i renr gfor i l - r .  : iont t  rn i t j t 'S t t l ] r . r i : r
s, ' l i t ; t f \ ' :  ( ; l ) " ' : )  (n! , ) r i r in! i )  t r r  lJ( l ' r r i r  ( i t r te;r i t ( 'Lnor;n). ' f l ' , . , r rLalr 's
r^, i r i rh ' , , , ' r i ( ' ! ' r ' !11i : l . l \ : , i ic(( 'ss1ul i r r :Lt t . racl ingir- . r r t i r l r ts i l lu\ \ ' ( ( i
i j t t l t ,  : r tor-rs ' , ic  i r r ' t i i i tv  ancl  l t ' r .v 1 '1r ' ing c i ispial 's ,  ' , t -h i i t ,  nrales
1ir : r l  t ' t r r1: lg i r l  i l '  nrore i l - , - . , - i r r r . , r r t  a\ 'or is l ic i l l ; rn<1 f l r ing r i isplars
lr l ;1r ' : r r ' i ' r l  lo b! '  t ! \ ' ( ) - \ ' r ' i r r  c lc ls.  ' l ' l i tse l , )Lntgr,r  t rzt les / ' . i i ) r ) r )
. l i r i  r r , i  ,  i . ) ! r )  i rar i  r  r r l l r rgt-c1 le j i ics bi l t  lheir- i : rc i l i l  g l t i t rc ls rv i : rc.  l r : r
, r ' i .  1; t r r r - t ' ,  i1t ' r ' r ' i r ; r rc l .  \ l : r ) rs ni th prr ; lnn. ig i ' r l  at t : ic i l ) te) t t  o1
l i t t r : t l t ' ;  { . ; r r t r t ' r t l  t ' l t i t 'h rentei t t r : i l  u i th thes,c n}ales t ip t { )
l l r r t , , 'hr ; r ' r -s:r i te, l ' t l t t . r r . : i  r i i  l l rc eolonl  r l f l t ; i r ted) h; l i l  j l  i i i t ' t
1,)r ix i : ' ( l  thr ' ; r  l i ; r r lnrs wi t l r in : tn hlr : r  , r i  t i rc i  o lo ln 's l r r r iv : r l .
: : l iSr l i 's t i ] l l l  t i r : r l  1r ' r r ; rL 's ; r r i '  nr{)re rc ' r 'c i r t iVt , r  to scor l  s{ .nsa'
t i , )1) :  th; t1r  : t { '1 j ' . . '  . l is l ) lar ' .  ' l 'hc s i1:ni i icanci ,  of  tht ,sre c l i { -
iL ' r ( ' r ( ' i ' : r  in n ' . i t ing sYSlenis l l r r lnL the 1o|nts strrdiecl  is  c l is '
I r r : :sc c l  l l i j  I i l r  . ' l -hL'  inconpJt t .  scr i r :L l  scgl"ega t i r ' r r  dLrr ing t i tc
l . r ' r , r . ' r l j rg l rer i r ,c l  l r i r l  thr '  l t ro longt-11 phase oi  i ra le.n.r  orqtrr . t -

\ r r i l i i t - l i , :  l l i i : -1

i ; : r i j r r r t  o i r . :ct , . ,  l {  i l j  l i re :or t t l ] . j r  i r  1, , r ' i iL. ,  i , i  \1.  i , i - \ ' ! i t i : i ' . , . Ix ! ' r . l  : l ; l

i t t l r l , i I t i i ; r l . 's l : t i r ' ]1, : ( r : r ' , ' t t ' l le i i i r r r i  ' , r i i r - i t r l l ' : { )a i l l ]  j ) : r r t l l i -

iz ; t l i r ; r i  i t -  : : . ,cn i r ,  - ' j l .  
; t t ) t t ( t ! ,  t i  ar i r l  i l t : t l  ' , ; ' i -  o l r : - i  I r 'L 'c i i l  t l r "

i rur , r l r t ' l r t  l ; l ls .

( ic l r t : r ic  Sl ; l tus of  . ; ' r r i . / r ' l l , r r .  r , , i  i l  iL io i ra l iar te .  18l t7)

and l tcnrarks ()r l  SJ,qtcnrat j rs l r f  t ! rc { i t ' f i l ru

l ) r  l is ! t i ' ! i  t : :+

I i  l in t | r r : rccf l  : r , i r i  \  l ; t i i r r : r r r '  l l r : l l l t

t l ; is : r i i j r ' ; r l jor :  o l  l i i t  JcnLi :  i i i i ' t : , i t l i i ts  ( . .  j : r i . )  ro l : r : ' : r , .nt : :
or : t  r r i  i i t r  n l ( ) : i l , lo l l l , rL i ( i r i r ' ( l  iL l ) i , : i  i r i ,  l r i ropt , ' ia l  t i l - \ r i r : , . i r r r .

i t  l - ' t t rns c1ca1 thal  l l i l  i r :Lt i r l i r r . r l  ( r ) ) i ( ' t t )L ol  t l r . t t  i j ! 'Lrr i \
{ r r 'h ic i r  r r : rkts lhe nani t  : r I i ; i i , l l ib i t '  i r r  ; r ! r r  s l r , r l l - . i ; r , , . l .  r i ' . \ r  i
, ' ; r rccl  i i ' : i rer t r l l l l i t i ' , i ' i i : r  i ) : i  i ) l  < i t ' i r t i i io i r : ,1(1 l l { )  l . , i1r ' i r (  l r l i { ! ' l l .

sr | i l i r rg r ' iutr ' ; i . :1trs)  i i t ' l i i r r i i : ,  qt i i i ,  ' , ' , r i l  , i l r '  r )1 i i r {  : l l ' : l . l ( ' : :  ( r l

\ r 's i je l . l i i i r l t i ( i  ( ) r ' l ie l l i , t i i l i l ) r !  i r ' r i  r l , r r : ;  r i ( r i  I ) r ! r \ i  i t t . ; t ; , , l t l t I i ' ,  , i

t i t is  crrr l r l t ' . , . ' l ' . : i ! r r i r l  i t i l r ! i '1r !n j i l . , ; r ) i i .  i i : l i -1. \  r l i . l r l t r  r : : : .0r

tht 'genrrs is i i r  i r r '  l r io l r r r .e( l  i i ;  t ' : rpci  l  i  ;  i i r r ' : r '  : i i l l t l : l i 'cr ik ' r ' i l
i ) r  l i ' i i i  i r l l \ l t ,g l r t t l - ic . ; igni i ic l i , . i ' .  , l : r : , t i i ' i ' i l ; l  i , r  th; . i  r l i ' r r -L i , ' , ,

1: ls l t i , ,n i . i lc l r i i j i l . : r ' l r  in t , ;n l i i ' i io i r  i l i i j ' : r  ! r i r i l \  { )1 t l r i  ,  , '11.-

i r ' i i  i t - t , ( l  11'  11.r  I ' .  'z i i l  
( l t l r . i t : t : t i ,  t : . .  , i t i . i l ,  Jr i ,u l i .  .  r ' ; i l t r  .  ; r  u( .

| ' r l ' { , i ' t j : ; t : i .  t ; r t1 ' t i , ; lat) ; .  , , r '1() \ .  , . ' l r ' . )  ' i  l tL"  r l i j ' l i ' t .  i ' ' r i r i  n:1is1

l ' i , r t i . ' ln l i t , , :  spl) .  i l t  ; r l r t ) i )s i  i i j l  , .  h; i : ' i lcL( ' : 's  t  l ' t t l i i i t t  , l  
'  r . ,  " . , t  i  '

1; ta l r , . .  t ' l i i t r : t r ,n io lh, '  , r ) j ; ,7, ' ;1 l i i , r  i l t , t r j . .  ! . ; : r i : l l r r  . l l l i t ' r - , ' t r , ' r ,s
. i l . i ( r  ; t l r l l t ; : | -  i t r i i i i f i . l  i l t ( ) i r t  i ' f  I l r I  r t l l r r  t -  rg, ' f t t ' i : t  i i : i ' l r  : r  : l t t r

1 ' ) r i ; ( i  i ) i '  r . ' t1: tc 'ssr, ' i l  l r ' ;  c l ; iss i l i r  l t l i ' l l  . r r  i r r ' ,  t r : i ' , : ,  { i , t , .  l r : . .

hr , r ' i : r l I r ' : i i l , ,  i r rop() \ r ' (1 bI i ( iur . ,  i l l i i r i {1 ' l . l l } .  l r l71) ; rn i lSol<,r l , , r

i l l l l l l i  r iho l r rang-t ' i i  . t i i  i lobl , ' r r l , t i l  gr '1rr 'a:r  l " ) r , / , r . i l , l l r ' i : i
/ f r l , 's11111r.  i i 's f , l / i / i r , ,  ( ) i i : t lut ,ptr . : .  lo. ' f ' ; i , ' i i t r . t ,  ' . ! ) i ) t r ' r r r t t ' ,
L,  t t l ' i t , ' i i : , .  I  I i : , l i , t i i i t )  iutr- iL ' i  r i , t r r , t r1) l r  u, l1 l ! ( :  !  i ' . r , \  r  1, ; , i i )  l i  . \ i '17

lal i t . i  r r i ,Lr ic l  bt '  i : t t : l . r l . ' r l  ; i iso ( i ) ( ' ( . l r i : i '  i ) l  i i : r  r (  i : i i l r iu l i r i i '  r ' ,

l ) i l t is l i t ' l i r r : ;  at ' r . i  ! ) l i i iL / r r ; i  thrs (  i ) l t ( ' (  i ) l  r r i { i . r i  l r t  I j r i )1 ' r ' r ia, i t i t l lv
l r ' l r 'pt i 'd.  l r t  l r : : ts l  , i1] t r l  !J i r l i rp l r \ ' l \ '  ' ) l  i l i r  . r l ro l t i l  i .  i l , r ' l , l : t l i \ '

t ) r l r \ . ' i . 'n.  ) ie i ' r l l l ' i r ' less, : rL lc l i : i  L i i r j5 ia iaal i ( ,n, . ! ( r r i l ( i  r ' . \ l j lcs: i

i rc l i r i i tg;  r ' { )1rca'nr in! l  l lLt l i .L; t l  c l iv l r . r i l \  ( )L i i t i -  i j l '1rrLi , ;11111:,1t1;L ' t r - .
' r ( )  t r i ' : l  I - t - rar( i .qr i idr ' : t0 l r l i r , , l l .  l l r ' l r i '1.  r \ ' , ' : ! t i f ! r lSt  l : l : . r l i l , -a rr l l r ' t -
r : t l iv t ' :  r . r r  i r i r i r l rg(  l i l i  i i r r '  1;r-Lr l - ,1r ' i i : ; i i i r '  i l t - ' l i  in i r ,  ; r iJ , .111' ;1 . '
g( ' ] ] r ' r - :1.  { [ i i i ! in()sr :  ! i  r ] t i i : l i  i \ ' , r . r l r i  r i , : r i ; . i ' ( i . r r ' i i  r : ( l r t l r  r r l  i  i r :u ' r 'a

i  i rouglr  l t  l r  l  i , \ ' .  r ' i  Ih i l l , .  c i r in-Llnl l  i i : .  i1.  i r ' r r  .  i ra l )  r  i  . t : i i ' ,  1) .urr{ l

I t . t l ts t t l i t  ( l r , r r i r 'n.r t i ) ,  i i iJ i i  i ;  : i ' , ; i i l r r i r l ,  lor- . .ar i . '  ( ;ut , l  r r ' l ; r l t 'c l
t \ , t ' i i t : . ( i i i t ) i ' i t ( t , t t t l i t ; i t ! , : : ) : r i r r i r i l r , ' r ' , l l ( ' r i l ) : ; / ) / : /7 i i l ) i l i t ! . t \ t ) t .

r i .  i : .  prLr l r t - - : r ' r1 l tn ' / ) ih i . t t t l , l t t  l t r . ; l ;  111, { ' \ l l in.  l i l i i i ) .  I l i l l - r ' : r ' ' r '

l i t t l  r l i l t (n i t . t ' , ,  ( l l  i i l l  l i r , .  l ' i 's l ) f . i i \ ' r ' ! 'a ' r r ( ' r - : r  i t r r ' r1 i ' :en; t r t l  r l t r  i r

lc l : , i i l r ts l r i l rs ; r i t  t r l ie l l r '  ; l isr 'ussr ' r j

" lhr .  [ ic lat ions]r ip I ]c l  $. fc l r  I t rnal  Strrrcture :urd

I) t rnct  iou i  n (- 'h i roptcr- ; r :  . \  I tc- [ , ] rarn i tn L ic,r)"

{ '  i { l r ' '  I i , r ' t

l l  1 i : rs i ro l  r ; r r ic  t r ; i r l i t i ln:r l  t , r  r t r :L l iL '  i r r t ' : l i , ' r i l ; rs i l l ) ,u i  ! -ar t i l l
(  r , l ts( ' ! - ! ' i l ( i i )n r l l  iv i , lc f  l r . isr ' i i  r i i i  ,  l r i Iu l i l i i , rs oi  f l tc-  r t ' l ; r t i i ' t '

t l , i tk l ts: :  Lr i  th i '  retral  ; t rcr lLr l l : i .  \ \ 'h i l i '  s : : . 'h pt t ' t i i r ' t i , r i r , ,  : rg l l t '

in : ,L i l l ( '  r 'asf ' : r  n i th nrca:ui  t ra i  ut- i t t l  r ' .n i ' r l : l r  t r i : i r i ina.  i r t  1) '  .

'1rr . i11f  
sur ' l l  t ' l tk ' t i l l t l :Jr is la l l  s l r r t ' t  l r i  : r t ' : r11i  r ' t i t '  h;r l l .  St ' t ' i ' r : t l

( ) f l l ( ' r  lat{- ' l ( i fs  . r l ' , . '  t - ,1 l l i l1 '  ( r r l  i - . - . r r r ' t )  s; . t l r r i i ic : t r ' ' t  l tn ' l  tht ' t t  i r i i
; t t t '  c{r ts idt ' ; . r : r l  i r rgt ' l l rPt- ,  : t  t : - rot-r '  rc l i i i i t l t '  1: t - t '11ic l i , t ; r  t r1 r t ' t l i r l
l i r l i ls  l r r  o l r te j i rcd.  

' i 'h( .  
! ' i i i : rb i i :h i l t  r i l  o l  h i4h rrsnrr i t i r  qr ' . r

t l ier i is  i r r  i l l r  io ln i t ' r i ' r r r i - t ' r t !  looJt  c l  l lcr t l r ' ' t 'o lL ' r ' i i i rq r luct '
r 'api11; i r . .  r ' r ' t t ' is  a lunct i i rn ol  sor l iunt  t r : i :ns])() i l  efJ j r - ' i t ' r r r  r 'br

th i . r ' r ' l1s i jn l : r ! :  i1,r 'se s( ' t : I l i i ( ,111r i .  I l l r t r , ,  i - : i tc  iJrr iL 'Lgh i l lcs ' l

t i t l tu l : r r  e ier l l r r i {  t r iust  nol  l r1 ' ( ' ( ' ( l  t l r t ' r , r ' : ts i r  r i i r t  t ; t t t  o l  t i r i -

t ' : ; l ; t i r l i : r ! r t ' i l  r rs ' ,ntoj ic gl l td i r . t . i i .  ' f 'h is t l l r r r  l : l l l  is  ( let l rn l l l l { , (1

l r r i ' l r r , i1r  l r i ' t r rbLr la l  racl i r rs s i lcr  11,x i - . i t t  \ ' : l r i r ' . : ls  L lLt  lor- t r t i r

l l . ) \ \ ' , . ' r -  o ' f  r - r rd jus btr i  or t l ' '  i in l : r t l r '  * r l l i  l r i i rC l i ' l l r . t i j r .  I i re\ : ; t : r l '

i . { i - ; l ( i i i ' r r ls  : t t - t '  s i ra l l  ;Ln( l  I i : i (osi t I  f rn i . i i r l : ,  r l I r t t - lV r '0t tst : t t t t .
' ' iwi t  spt . r ' icrr  rv i th s in i i lar  r ( ' l : , i jvc nrt ' i lu l l ; . r r ' . l i i l ( 'n: i i , ) i - rs l i r ; rv

i r ; ' r ,  , l . l i ,  
"  

r l l  :u l ' l l l l l  l : r . l r ' . , ' ,  r l  r : \ \ ' r  1 l ! \  l . r ' : ,  (  i , l  : r l , ' ( .1.r ' i l ;

[]ai I lcsearcii ]. ' ,cr';s
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t t t l tc  t - ; i r i iL l .  roul t l  r ' t ,sul l  r i t ; r  tuo l r r lc l  i r rcr t ,a: : r ' i i r  i l r tu r t t r i ' .
\ \ ' ; r t I r - r t ' :L l tsorpt ior i  (a l rd (() ] lsL,r \ ' :Lt i , . / l r )  is  d i rect l l 'c l t 'Dcndcnt
ort  l tvels Lr l  c i rcrr l l l ing v i tsol)ros:r in (ant i -c l iurct ic hurnroner.
r  l t ich i r r  i l t  l r tnt  c l t ,pt  n i ! r ' r i t  r ,n r+.r-r thcsis ratcs ol  th i : r
nturopelLl ic ie 1l !  t l t \ ,  s l lp l l r -o l r l i I  l i ; r r l  ; r . r raVt 'Dtr i t tu l : r r  nuclei  ( ) i
tht '  h. , ' l tot i ta l l r r r tLrs, .  ' l ' r ; rnsport  of  r ,asoplessi t r  br  the
h:-potJt ; t l ; rnto-hypol ; l i1593l  l t : rct  at t ( l  re least  l t t '  thr .  ncuro
hi 'po1lh, , 's is in:rr  l r i ,  ; r  l i rn i t i r :g iact()r .  Fin: i i lv ,  in te lnpci-ate
zon( '  l ) r ts t l lat  a i i rer  totpr i r ,  renai  ar ter ia l  b lood prcssi t rc l t tzt \ .
i ; r l1 to I r t ' l r r  or  bt ' lon' ihe i ,ncot ic pressl l re oi  t l te pl : ts lna and
j i l t ra l ior l  uoi t l r i  c i ' l tqr ' .  l t ' i i1r  1;rr i ioLrDcl  cf fcr--1s on a{] | t 'entra-
l i r r t l .  j \ ( l rn i t tedl l  c lc ' t r - rnr inalr) l ts ( ) t  c i rcul- l t i t lg v i lsoplrrssi t r
lcr . r ls ,  rates of  r ' : rsopressin svnthesis,  ancl  g lonterular-  f i l , . r i t
t ion r i l t t  rccluire.  sophist icatecl  techl iqnr:s alc l  are gt .ncral l l
inrpossi i r i , :  in ih,  r ie ld.  I { r i r i t ' r ' t r .  tubular c l iurcnsior:s i r r  i i re
r t ' r t i t l  r .ncr lu l la,  ancl  s izc : r r rc1 t :onr l t l 'x i t i '  of  t l . , r  supr:ropt i r .  ancl
paravrnlr icrr lar-  i r r rc l t  i  c i rn be r . ' r : rmine'd ' . r -q in! I  carcf  u l l . , .  i i red
l issue:. . ' l ' l i r 's t ' l , . l rs ic arr ; r t r r t i r ical  t rcJrniqrr t ,s can br ' ; t r t is l l rc
for. i lv  in i t iatccl  1n i i rer  l ic l r l .  So1lr .  ( ) i  thest ,  ar ld i t ionul  r :on-
sic ierat ions conrbinc,c l  u i t l t  r ladi l ional  nel isuremon'Ls oi  lhc
lcnal  r leclul ia uorr l r i  a l lot '  n l r rc ; r icr t r : r t t  i r - ;c l i t :at i r rns oi  thr
t t ' i i tc t  c 'cot t t t l l t t '  ( r l ' i l l i  s l ) ! 'c i ( ' : .  i1 c l r i i 's t i15.  Ic l i .e l l t ,  r , i  r ' ,nr ' : ie,
onc t :ouic l  . 'u i i .npiv ntea' 'srrrr  ur- inc concrntrat l l i t  : rnr l  i l , lv  rate:
Lr i r for-1i tn; t ie l r  fh is tor  is  i i l tcn di l ' t i t  Lr l t  i f  nol  i l lprrssi l t le uncler
nafural  t 'ondj l  i ,  r r r r .

I ' rogress { ! ! l  C()nscrvat ion ol  f }ats in l3r i ta in*

' \ .  \1.  i l tLts,rr l

l -hr :  \ \ ' i id l i ie ; rnd Countrvsir ic Acr.  I  ! ) t i  i  .  I ) roter ts al l  bat-s in
Br- i t ; i in. ' l 'h t 'Aci  g ivts l r t r ts r : re l i ier  l ) iotr tct i r ) r )  thert  at t ) 'other
u,ilcl anir:r:rl-s in LJlit:rin. in ti.r:rt ant ircrior th.rt ntight ilisturlt
b:rts has to bc cliscussccl \f ith the i\iaturt Conset-r:urct'Coun-
ci1.  thc govrrnment Lronstr ' \ ' : i t ior  l ;ot l i ' .  l -h is even appl ies t { )
brr i lc l ings inr : iucl ing pr ivatelr-  ctu t i t 'c l  I toLLst 's . r t rd i l rc iudcs ef-
torts to remot'e bals. as q'el1 :rs structtlriri :ritt'rations ancl
remrdi , t l  t inrber t rerr tnreut.  11 : i l l rx ls th.  opport t ln i t i  to
r l is i  uss the s l ) ( . )a l  roost ing recluirenrcnts l i  bats,  to dispel
nr jsunclcrslandinq:r abortt b;rt biologl' anci to rct--ontnttrncl rval's
in rrhicLr arr \ ' recessi i r \ - : rct ior . t  carr  bc cart ' icd out -r ' i th
nr in imunr c l is tu l i r r rnce to brr ts.  Tht pLi i j l ic i tv given b1' the l : i r . . '
nr : lc lc nr i ln. ,  peopLr '  : rs i r r t '  of  b:r ts ; tn<l  thr ' i r  prcrblents : tncl  e l l -
cour:i.!l('(1 the ;rppointrrer')t oI thc iirst non-governmental Bal
Clonser l i r t i t in Of i icer in June 19f1.1.  [n thzrt  posi t ion I  have
i-t'ct-'ii 'r.cl rr,{rrlr J{l{l{) lettt'rs ft'ottr l.r'l('rnbe)'! o1 L}re ptrblic in-
tcrc'stecl in lurthi'r' in{orntution (ti()(} in tirc l:ist tq'tr montlls).
'l 'o help the NCC rnirlie thc 1a',v eflective, itrtt-'resterl people
hit\:c i()nrccl loc:rl bat grr)ul)s. 'l-ht-re itrc no\v over .r0 such
group. in Br i t : i in.  r l i l l ing to invest ig:r te bat prc,blerus,  to make
eilorts to edrLcatt' tl 're public atrd trt czrrrl oLLt srlrve!' lvork tln
t i r t ' j r  local  bat  faun:t .  ' f  he succe,ss oi  th( '  srystem dev, ' loped t t l
inr-cst iq:r tc bat "1; i 'oblenrs" is r ienrt tnst lated i : t  Tonv
N' l i tchel l 'Jones'  postcr  exhibi t .  Ot people n ' ishing lo have
their  bats rcmolrd,  75% s'er-c persuadecl  to la l<c no act ion.  Oi
pr 'oplr-  u is i tecl  to c l isct t : rs l : tnecl ia l  t inrber t rc.-r tmtnt .  most
trcatecl  : rs:rdr i : r ( 'd: l t  t imes oi  lorv st 'nsi t iv i t )  ancl  wi t i l
chcnricrLls rvjth lou'bat to::icrtr', littci t'nost others did llot carr]'
( )ut  t rc i r lment.  Nervsp:rpcrs and nragazines. te lc! is jon : i t rd
racl io.  hrn 'e conl i ; i i i ; r l l i ' r t i r r :n publ ic i t l '  to lhe pl ight  oI  bat , r
and lhe $,ork Ot b:rt groups. Thc stirtutorl'obLigations ot tht'
lau' :rrcl the grol'th in interest in bats havt' resuLteri itt mort'
nr i l l r l l . ) \ \ ' ( ' r : rnd rr tor te\ ' .  l loth publ i t  i rncl  pr i ' , 'at t '  .  being t lcvotcd
to r- tselrr ih anr l  cernservl i l i r ,n. ' lhe r" ' r t r l< of  t l te b:r t  groups i ' 's
coor-dinatccl through a central p:.ure1. I3:rt Groups oI llritaln.
1 'h is prrnel  c1i : ic i lsscs reseurch ancl  I 'onsert , l r t i r )n pr.r icc is an( l
heips in the Jrror i r rct ion ancl  c l is t r ib i i t ion <i i  l i tcr : r iu i 'e,  ; rn
eclucat ion:r l  s l ick ' -pack. ic lent i f ic : r t ion guic les.  newslet tc l :1,
postcrs,  st ic i<rrs.  exhibi t jor i  ur : r t t : r i : r l ,  guidcs to equipmcnt
ancl  tet 'hnic lucsi  t l tercL" '  hclping the b:r t  gr , r t rps arrc l  ; i t lvanc-
rng pLrhi ic t l \ \ ' i r rcness t t l  cotrserr .at iotr  and research. 1986 l l ' i l l
br Nation:ll Bat Ycar . orgatiizecl :rs a tn:tior eiiorr torvarcls
public arv;r ren t'ss. itt vli ', ',-' n tcttt a rtd f und'r;r i sittg ior l-'at-s.

I lasic f ) : r t : r  F-or IJert  Col tscrr  at ion in
Northern ( icrrnanl  *

LI l r ic :h Jrrdes

Thi l tccn bat species l . i :L le l ;een lor . rnd in Schlcsr.v ig- I lo lsr .crn
(Ni.  Ge'rntanr ' )  unt i l  todlr1. ,  but  in total  ver-r ' i t l .dara i r lc
;n 'a j lable,  even j rom the l l rst  1t t  l :1. ' , r .  (Picpt ' r ' ; inc;  \ \ ' i lc len
1980).  L ihe i t r  ntanl  r t ther arc;rs t rear l r .  nothi t ig is knol .n
al)out the actui l l  s tatus oi  these bats.  inchrding clet . r i ls  o i  their
region,r i  d istr ibLt t ion,  their  populat ion c lensi t ies,  habi tats al t l
p i i iccs ior  hr-rnt ing,  brcc<l ing : rnd hi l ternat icn,  cont; lnr lnat lor l
rv i th insct : t ic ic les anci  other ecological  qr lLtst io l ls .  in one r  egror.r
oi  Sch)eswig-I lc, lstein (distr ict  I Izgt .  L:ruenbru-g) a special
pro.qr iu l t  u 'as ct : r l ted in 1!)81. uhich h: is thrc, :  rntr i r r  r . rnr-
ponents (JLrdes L9i l5) :  1)  inforr t r : i t i t tn f r . r  : rnd r :onrnrunicat i r ro
ri-ith the publir: to ntake everyboclr' lamiliar $'ith bats as trt-r-
portant ancl  ' , 'err-  in l t - rest ing aninl t ls  ; rncl  to gct  ntorc hir ts oi
I ' lvrn.q bats ancl  bat  roosls;  2)  scienl i l ic  rcsearu: i r  pr() jccts ()r1
distr ibut ion ol  bats and sonc ccological  problcrr : '  using di l -
lerent ntethods rr f  l ic ld u ork,  c.g.  bat  dcfcct ing bv Lr l t rasound
cal ls.  nr ist  net t i t rg,  aur l  la 'bor ' : r tor . r '  u.ork,  orr  inser: t ic ide con-
t :Lmin;r t ion;  and 3i  const.rr .at ion : rct i . , . i t ies.  e.g.  prot t rct iarn ( ,1
knou.n and pottnt i : i l  bzrt  roosts,  hanging oI  bat  bcrxes, col-
struct iorr  of  : r r t i f ic ia l  u ' inter rorrsts,  r l l ie iopr.nent anci  int
provcnrcnt oi  potent ia l  feeding h: ib i tats.  Strong r .e l : r t ions are
triccl t.o bc clcvclopcd bctil 'ecn thcset three componcnt:i with a
posl t i \ ' ( ,  f r :cclbar ' l< resLr l t ing in neu data : rnd neu ic leas,  l i 'h ich
nrav st inrulat t  : r  a1)nacl) t  tor  sui .ccssful  b:r t  consei . r .a l ton.

Rcfcrcnces:
Pieper,  H.,  Wi lden. \ \ ' .  (1!)80):  Die Ver l>re ' i tung dcl  Fleder.-
nrause (NIarnnt. :  Chiroptt , r i t )  in Srthlcstv ig-Holstet in und l {aur-
bLrrg 1945-1979. Faun.-()kol .  Mit t . ,  Suppl .  2.  I  31.
. ludes, I t .  (1985):  Flederntause und i l r r  Schutz.  KieL

Post Implantat iorr  Devclopmcnt of  t l re Indiau
Rlrinopontaticl, R I t i t t rt [, t u t u lnrd u' i c fu i It r t rtl t t i c hc r

(Gra_v)*

K. R. Kar i r r  and \ lohammad Fazi l

Implantal ion of  thc b ' lastocl 's t  is  superf ic ia l  and circumler-
er-r t ia l .  Thcre is i r r . t  cnorntoLrs hvpcrtrophl '  r r l  thc ct tdodtr tn Lr l '
the bi l : rminar c lnrphalopleurt :  at tc i  lhe entrv ot  tht 'cnclodermal
la l 'er  into tht '  cr5 'pts oi  thc '  t rophoblast  laver.  At  the ear l i '
l in-rb-bud stage of  developnrent the di i f r - rse placenta is recog'
nizt 'd into:  a chor io-al lantoic plar ' t 'nta on the rncsometr i : r l
s idt ' ,  a chor io-r ' i tc : l l ine placenta on the lateral  s ides. inci  i tn ex-
tensive bi iaminar omphakrplcure'  on the abembrr-onic s ic le
with hypertrophieci  t 'ndoclcn.nal  cel ls.  The dj f fuse placc'nta at
the l : r te l inrb-bt tc l  stage can bc recognizccl  into a horsc-shoe
shapccl chorio-allantoic placenta and a snrall segment of the
disorganized placonta rvhich i rx 'nrs r idgcs protruding into the
r ol l<-sac cal i t t ,  the hvpr:r t rophird enr lodermal lavcr tn '
r . 'est ing the r idges and forming vi lL i  in betrveen the r idges.
Some h1'pertrophied cncloder-mal ccl1-s are :leen engulfcd
s- i th in thrr  r idgts of  thc r l isr i rganisecl  p lacenta.  \ { ic l -pregnan'
c, , '  is  character izr :c l  b1'  the prest 'nce of  dcgenerat ing placent:r l

1;acls,  thc extensive bi larnin:rr  omphalopler:re being closch
iuxtapo-sed to thc pads. The chr-rr io-al lantoic placcnta at  a( l -
r - l rncecl  pr t 'gnancf i , .  det  l r  sauccr-s l rapt ' r l .  ' \ t  ternr.  thc chor io
al lantoic plzrcenta is mescmetr ia l ,  c l iscoidal ,  lablr inthine artc l
cnclotbel iochor ia l .  ' l 'he vol l i  sac:  occLrrs: ls a gland- l ikc struc-
turc abutt ing the placenta.  The volk-sac cavi tv 1>t ' rs ists as
strczrli-lil ie sp;rces. A ies' eucltdt'nnal iLcitri bctt<trttc pincht'c1
off irom the cncloclerrnirl la1'er ancl lie' in thc nresodernriLl
matrix. IJoth thc encloder:r.ral anci rncsodertral cells are hy'per-
t  rophiecl .
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F).  h*cr:  uf  Flr- l t ter ing Insects '

I l r : r l i  l i ' r l r t ' r

I l t : r f l  ls  \ \ ' { ' t  a r-r \ . r ) l ] ] l . f r l  in i  l t t '  : t r 'cr t is t i t ' iL l  l ;e i i r t t  , r i  1 I
i ; l l i - ; ts '1,L.  l , t i i , is ! r ' . t1<t ' r l r i l ( l t l t t .a( , ' t i l1 ' ] ) i r tge\ 'hrr)s\ i r , l ( t f ! 'aoir :

r 'L l  ; : l i l  lu i l t l . . ; , . r1.  l i ls i t l ts :  i ) ' l - i t r . , l t i to () l  ; i  r ]o i t  l1! , in!  i l l . ,  { .1

r ' I r ; l i l r ; rs i l i t t  Ct t l - i r i -  l t 'e0u( ' l t r ' \ '  r , l i th crrr ts l l r i r l  11l t i t l t t t idr ' :  lhr '
i ' ! ' i1o r) j  ; r  l lYrt t l l  or l t ,  i : i  r ' lLai l . , rcr i (  r izr ,d l t t  f r t r i r t In i . .  a l r t l  : t rn l r t i
L: i r ic  l t r l r lLt l : r1 i , ,ns.  Tlr t '  s l ) i  ,  t fL l l t )  , . l t lu s l : l - t ; ; l r l t ' : t i r t rJs i t ;  thr .
r . i r I i i r r r i  o j  l i rc rrrng btrr i .  rv i r ic l t  i l i ' { r  a i r i ) l l l ) : tn i i 'd ' , i i lh shrr i r

1; i ' : i i ;  i l tcrnsi t i , , r ,  ( .  , .  ! l l i l t : , ) . ' l 'he pelr i i  e,r 'hr ;  i : t icrs i t i  o l  : r  i ivut l r
r t t r t  I i  i .  t i l ;  i , ,  , i i t  r i f3 i i ightr  t l t , i f  t l r r  (  \ 'ho i i t1.r ' r : ; i l \  ( ) f  ; i  r (  i . i -
I i r  i r3 r  , l r ' -  i )  l 'h i .  un. . :  t r l l r i  r  r r  icntat  jon r ;  t  e i i . , ' :  ug inser ' i  i i t  r r : l ; r
l l t j l ' .1,  l l t i  s()un( l  soLtr(r ' is  r - . lcodetcl  in ihe r . 'cho..J)  i i rsel ls
r . l r i t l  l ; t ' l l : tss i t i i r i i  r , , i t i t  i i t t . : l i r l  o i  lh, . :  t i r lkr l i r t i l  cc i r r ,  l l r r : i t i ,
t ' i  , : i  , .  f l r t  g l i ; r t  l r t ' r l i icrrr ' . ,  ( l t i ' ( ) ( l r . : i  tht  r l i r r . : i i t ' : t i  l r l r l i i l t r
,  r ' .  1r .  - f i r , ' l i r l t i i  r l  thc s jc '1, . .b; i l t , l : r  i r i  th i 's | r .ctrunt i -s:r t  l r  e jvcn
i . i t t {  l i ( ; r i  l t t ' r1uL: i t i ' r 'a c iue i , r r  l1r t , " r ing lc l r t l -1. , '  Thr ' ' : t l i l '
i { r l ,  r i r t i ( -s,r l , r t l , . r i t .q i r lseciat i rntrr i t l t iLt iorrUl f l i . ) ' ' lLncl(1" i r ;

l i t r  s i r r r r r r l \ i i l \ r , r l l . . t \  l t t , ; ; t l r r r : i l ' l ) r . th( ' t '1 i tc i l ' ing. : i l ( ' r l lovLai
, r i ( ) l  ! ' i l t  l  y t , r t i t ; t l  i r r  horzonl i r l  l t lanr (r ' r ' inubeat i lp i ) .  c i . ' f l l '
r ' (  l r ! ,  i i , i i 'ur i '1, ,  i , . : t  r - , [ tg l r  c]Ltc 1Ot- i l t i :  i i r : r r ,c l  Size.

i . ) l t r  i rorrnrcrr tn l  [ . ] f fccts on' Ihermoregul : r t ion ar l r l
l ic ta l ro l ic l ta lc in t l rc l - i t t lc  IJrr>rvr-r  I3a1

(. \1 t  i t I  i  s  Lr i  t i . i i r  gt t  st*

. \ l1r ,n I i r rn l r

\ \ ) i :  .1, i  iuci . t t t l r ic  l tse t l te:rc l r l t i i  insulal iot)  ( ) l  r lust i , r i r i ! ; r r r r l
o l  r r i ro l i r  r r  hro: i i i  i t !  | i ( l ( , r  ( \ )  nt i i in i ,ar i i l  a l r i , ; l r  b0'1r le l i l iJ( f . t ,
i r l l r ' ( . ] ' fJ i ,  l i l tot lg l lor t i  t l la r l i i \ ' .  u i r i l ( ' j  i lver i i l . la tnf j r r , . r ' i t : rcul : r i
i  i t t  i i t t ts i i incr ' . r i '  J l i t ts  c; t l t l t i r t ' r i  j i ts t  bt '1or i :  c l r t r rn u-ert '  1r i ; rcecl
i l : r  { ror i l ) ! i  o l  t ' i ! l i t i  0r .  n i ] ) t ,  ; r r t i i . } l ; r ls  i l ] to lL l t , r i i i l , r ' t ' r j - r r [ [  \ \ ' , r { ) i ] , - ' t i
i t t ' r r i t i .  rcs<'r ; t l t l in.(  l  ino)t j r - r ' ,  th; i1 : ; r ' rvt 'd 2ls: t  n)a '1; lb( , l i ( ' (  h:) l - i
' ' r l .  ' ! ' l r t '  

t l rs i i ln , r l  l .hrs c i r ; rnt l te l .  \ \ ' i t ,s  s l lc l i  1 l r : i t  the b;r ts i : , in

' i l i l r 'ut i \  ,  l i ;s t , . , iecl  : i r0und i t  ( ' ( 'n i . ia l  t i . ler l i t ( icOult [ ,  f )ont i r .L i .
ot is r-r ' ( :L)a( l in.q:r  ' ; l  c l l ts l r r  ta l l r l )e i ; \ i i1r-(  ( ' i 'C):r i t t l . )xJir . t i  { r , r r
>! l rn l ) t1 ' ) l r  i t  ) ( . ' )  r i ' t ' r 'e r l r l ; r i i t t t l  ; ) r :  t l t ( '  ; r j r  icnt1, t , r , : tur , . ,  ( ' l ' \ )  in
sir l l '  1 i l ,  int  i r i r t i , ) r ' \ \ ' i ts  {n la l i l i t l l r '  ehalrgtd t l t roug}tout t l t t :  t i i i1, .
' l ' i re st l r i ' i iu lo oi  - i - , \  c l r iu.rgr.s rcorest 'nt t , r i  l t ' ( ' r : ig i  t i  n i i t , , r ' ,
, r i r i l i 's  l ( / r - : r i r  iu j ( ) ( ( ' i lp i ( ' ( l  r rvrst  ' r t  th l t  i i r r rc (} i ' , t 'ar j  1 i i  pr t ' ig

ni l l I .  I ( l  l ; ; r  t : r l int .  i l r ) ( l  7 l j ( i : r t ' l i i ( t i t l ing r ' i r r ,strrs \ \ - ( , r i .ntr) l i l r ' r '

cd l t t ' tu ' i 'cn : i l t r r r is(^ alal  sul i . 'set .  a l lUStea tLl i t f  r , r : i tun,  t i l r  nr ! ! ,  i
l t l ;Lr t i t  l l2 'L.  i rc l ie;r t ing t  lut t  L i i l  haLrs * ' , . . r t '  noi  j i t l l iu.q intc dzt i i r
l r ) ! i r ( ) r ' .  iJ i , iu)  OC or-cr  thc '  l  j -Jr  l iut t  sp: t r t  u; ts 21.. i l l  + {) . i i i

:n1 O,7,  1;et  l  h lor  l r r  egn:rnt  r ' luslct ' : r  i rn( l  i  9. ! ) : l  nt1 O2 / i l l t  i  h lu '
, . l r ,  l i  I  r t r r r . r 'u l  , r t l ) - .  l i l r ' . r t ] ' l ' i l  at  thr  tnt l  o i  thc cfr i - i r ; i rg r , :

; , r ' r ' i r r i i  i r t :11 i  uns \ \ ' i rs l : l i i .9. l  'L l  for  l ro lh l ) r fqni i t l i  anr l  lar  t ; r t inS
alrs l t l : r  . . \ l1ur s i r r r r t l : r t inu i  n ight  o l  i r1( t l r ' lutn1 rvt : i i l rcr  th; t t

l ) r ' \ ' i . ' r t ( ' ( l  ior . : rg iD.q x! l iv i t \ ' ,  OC lc l i  t l1 ' l ' i  : rncl  1( l ' l l r  i | r  1)r(  g-

r ; l t r i  l t r r l  i ; i , . - t l t l int t  chls l ( ' r - \ .  r r 's i lealr \ : ( , i \ ' .  \ { t ' ; l t  ' l 'F i  l l t  l . i t ( 'en( i
r ; l  1hl ' ' , '  r ' r rns r , , ; is  ?!) . l l i  + 0,18'  C j { ) i  l ) r r . ! t ) i l1) t  b l r ls  : I t r l
; i : ) . : l { )  1 l ) . .1{ j ' t ' i r l . thc iuct : r t ing lLninais.  Sir l r i l ;u t l lc . , - ts r : i r
( )C rrnci  ' l - I l  i . ,  r ' l - t '  l iotecl  lor  bat : r  r :aplr tn:r i  af t r r r  iur : ig i t .g l l tLr fs

'1. : : t  i  .  ' . '  1, , .1 r ;  i  1,  , .1 - .11 '1,  r  l  i : r  r . , i r r

[ 'h1'siologl '  of ' fhcrrrrorcception in \anrpirc l ]ats*

i ,urir i- ig l{urtt ' rr  and Llut '  Schrnidl

' i '1rc i ' i rnrpirc brrt  l l rsr; tr tr lrrs tott t t tdt. ;  ius Let 'n slr i lwti  lo b| '
r ' .11) i r l ) l ( '  0 i  c l i ' i t ' r  t i r1.{  lenrp( rai t ' . i f r '  ( l i11r ' rCni( 's .  ' l i t t ' t  t 'cspoi tc l

i r r  l r , ' i r . i ' ' i l r : i l  t ' r l icr i :nrr t i : r  t r i  in lntrecl  r r rc l ia l ior  l ts  l r t rv l : r

J: . "  i i )  I  \ \  c inz. ' l ' i i t ' i ln inrals art 'a 'Die t r )  d{ , ' r iacl  ther racl ia i iot t  of

l i r r l t r . r ; j  s l i - j r  l t ; r  c i i : i , rn i : t ,o1 I iJ  cm. In c1t 'etr"oph1's io iogi , ia l  rc-

i \ ) i i l i j r !as I r ( r r i r  I i r r ' i i r l r ' ; t r r r i r i t ; i l  l rcr ' .4 ni lnr( '11)t is spr ' r t i l i r -  (o l { l

:11rr j  , ' . ;1111r 1-1 a1. i ) t ,Jt- . i  l t : r r ,e '  i tc . . l  l i l l t r '1.  Srvel i f ' ' -1ot t r  r r i  t i r i r

i ' l r i l  l , ' i ( ' ; ( i ) l , r tsr \ r ' r . r  r l t ,L i i i , , l  , . t i i l l t . i , l t l l . l l  i t l . r ( . ' l r .1 i  ( ) t  uJl
i i t ( ' ! i )s i l ; ,1 l l : i t1 r) l  t l t { ,L, l l : , ' t  i j i ;  i  l t , , , - , ,1, '  r ' t , ( ' ( , i r i i r f \  r , : . : l t j l r ; i  ; r
, i i : l t ; (  l l i r .ah; t i i j { . : t i  a l i t rs i l l ] ] t  i r . | ! | { ' r i l l .Ltr(s l t r . l i t . r ' t ' l t  l { ) ; in i i
1( ! 'C. ' j  u 'er i l 'ot  2? coi i i  i ( , i i t , l1, ! . r  i r .str , r i  i t r r , . '1.  I  i l . l r i : t : : rL
l ; ,1 i l  t r r ' ' . jy i l . ,  i r l :a l 'L '  l  i : ,  i , i  1 ' ;1, .1,1 1 : , :  r i , : i  l ) ( ; r l i  i .1:1r, ' i l . -

1rnt  r . r i r r , . t .a!  i ' t  t l : r :  i l i t i , ' i t t : i  t . r ' r r i ( ins l r t l  , , , i  l  l -  i l ; r , r .1 I . i . l  i r t
l rL i l r t : i : ,  ' i ' ! le l l j : i - \ . i l l i l l  t l t , r : i ; i , r ,  t - l r | "1 r  -  \  ' ic  L , r t r i i l  l t t  i i l r '
i1. i . ' l l ref i l ' r r i l - r " r r t ( ' l )  l l ( ) i l l  l l l t  i r .1. ,  i -  $, i i r  1[ l l l , -  i : t - i  l l . . : l t r ' ] l ' :  l l i '
l ' . rcr  r i  ' l l  . ' r rd l l i i )  i r rn. , . .  l \ i ' : "n , ( ' r ' i l -1 i ) ,  .  or l i l ! r i  .  s t  r t i '
i l isc l r ; i r ' { i .  i )e1n'r ' r ) i t  20 l r t r  l { ) '  t .  l l t t  t l : r r i r ; i l r !  s i : , t i i  : l .  l i i  i t \ '
\ . \ ' i l : :  jn r l (J.r l  t : r , is ts l t t  l0 ' i l  r f r in l j , , (  [ { ' t ; , - i i ' r i  bt ,Lrr ' . ' r : i r  i lJ : l i t i l
i j i ;  r r t rp.rs.  ' l - l t t  n. t ; t ; . : i i t t i l l  ( l \ rL: inr(  i . \ .> i r , .  i t : r , - ' ' ,1.11;r  j , r i111i l : i l  r r t I

i ( ' r l l l r f i : i1, . r i i  .1r , i )  j t i ) ) r i  l l : r  i , r  i { ) '  t  l l i i :  l r t j  i i i ] l r  's) . ' l - i r Is.

( ' r r I ] l r l i - r ' t1 t . )  ( )1 l t { . , r  ] l l : t t i t i t ) l t l t  l l t t ,  l r i - ( ,1)Crt i r . .  o i  th1. !  nt I t - ( ' (  {  l l
t i ; r :  : r . t  l ) r ' r ; ; i r r , / t r ' :  l i re 11' l i t r t  rL i l l r ' r r - , i t i .  l i t t -  ,  i ) l ( l  f { ' r ' t ' t ) tot-s
f .  l ) r t : . i  lLI  i r  l r ( , : l lJ l t j  L i r ' ( r11.  i iar i ) l l i i l i l i : ' r  , r i : r1 r  ' . i r i l r i r  : t  t l i : i l r : l . r l i i
; l ( l i f i t . . .  I - l rc i ; r , i i t l  l l  , \ : i rnt  J(r ' r . )1/ l r  r i , - t i ; ; r r ' ! . t  i ' r  s i l l t i ' r i  lo
i i ) r , r ,L r  t r , ln i ) ( ' i . t i l t r i rs l i ! , (  I j l t r l l .  , . t i t l t  l t  . i , t i lC : t i l l f i i l  l l {  11). . \
2f l ' "  1 i i t rc 1lr . f ( .1 I , r { . r i r t (  i t i r ' t t  l i r : , - t ' , '1.1{ i1]  tn i i : j , i l , . i : .  i ; i , i , . r l t  ut :
l r t r i l ' i  in bi ' i r i , ; t - , - ; , r l l l l i i )  . : ; . ; , i . - , -  .  . i l l r . ; t  . i r , r i l r  t - i , i (Jr l ,  r ' : r ; t l - r .
r ' ,1 ' '  .1q'r ; r i i i " ' , , '  l i i  i r , l l l l l i r r : r l r i f i ,  r '1 ' l i ; r1. , , .  ' i '1 i . \ ' j ' i ' ! : t ) r r i i , i  

i i )  i l l ( ,
l tLr l i ; i r t  l ; r ' ; r i  l t : i  l r r1r ; t i i t ;  i i r iq,rr . l l ,  l r i : l  l l r i l r  i1 l ) : t r i  i ! - { , i .n t i r i  s i t i '
LI , : r '  ; i  i l r : ' i r i l , , r  - i i ' t r i ' ' ,1- i t i t  i , i l i ' t ; : ln i l '  i l t ' ,  t , r ; .  ( r r , . i i r . ; ! ( i1 lS\ ' ;

i r l  1 i ' r ' r1r t , - ,n, ' i  : i ; t r l  t r  . , j t ln i l lL ; r ' . t1 r ' l t : l ' i r ' , , ' i .1 s l . r i r ,  l l j  r i  l ' , l i r - r ' , r ' .  ' i - l t , :

1- ' i : r ' : ' i  ' tL i l l ] l .e;  o l  f l tetn] lL l  t - ( ' ( ' ( ' i ) ' i ( ) r : :  j |  1- l  ( '  {  1 1-! i l i r i  i t ( ) : r r . - t , i i l
: l l t i ! i i ' : f : ,  i l l : t t  l l l i . r : : i1. ' ; l  r i  l ' ( 's l i ! i r ) : : i :1.  i , r :  i i r t , ; l . i ( )n i . l i r r t {  i i i { . , .
; l ro i ( . ' f I i j ! r '  l ) . -1Ior i r l i r l ra(  r r l  i l r ,  .  : I i ' ,Dj , r '  l i : r r :

'1 'he I r r r rgn'ss ol  i tesearch l l r t l  ( lorrgcr-r : . r t ion of
lJats i r ' :  . [ers;c l  i ln{ l  lho { . }1 her.(  ! r ; r : rnt ' l  ls latrr l -o '

\ i t - .  i r .  c l . \ .  | . r r i lL, l , ' r '

i  r ' . l i l  \o l i i i l i l r ; t i ; r 'L, i i  r . ,J,rr i l ,  l i i l l r  lVl : :  l i r i , ' , \ ' r i  a l r , ) i i t  l l t r  l ) ; r i

I ) ( r i )n l i i f j , ' r i :  o l  i l l ' : r , is l : r r i r l ; .  i i i : : : , : i r - r ' l t  i ; r r l i t ' i i  ' r t i l  \ inar,  1: l7f i
sLipplerrcnlr t t l  l ; .  i r is tot ' i r ' ; i  l  i  ( . ( 'or( ls"  s l t r rn l  h: i i  t  i i ' , . ,  s1; t , .  iL :  r ,L
t  r . r t '  i t r  t i i ' - '  is l l i r ' ,1. .  L ' r , r l ; l  ) l t r . - t  i .  f i r ' -  i r i ! i :1r ' t i i r  i / ' l ;  r ; i ,  i . r r .

f  i / t i . : i r t ' l , t t rs iSt l ; re l r t . i ) t  r '  l t ic l i  i r  r l i r i r , l ' i r iL, , l  i i l , , ) , i { l j , ) ,1 !n

. i t ' i ' :L ' r .  l l t t '  ( . ' r r ' \ '  I -or i r t - ( , l t  ( .d ( / r l , . r ) / i r . .  i t , i ! r /  ia, ' ,  / /s  i l : i : r r  i ,er))  is
l i l i  sr ' r l0nf i  fo l t i i t ] ( ) l t ( ,st  .Di ,a l r . :  ( ) t t t  l t r ' , : t , r i i i t ; i  a l1, ! : l  0 i  atrr) iut( l
i ( r i f  \  te i l - , : t l ( -  is  i i : t I \ \ ; t .  ( i r l t r  r  i l ) , - , ( i , - , : i  i1,r(1i ' t l ( ,1 : r r ' r . t l , , - .S(r-r i -
l i r r l  i / : r l r ' ,s i l t i . r  . : i  t - t t i i ) i t t ,  ( : i :h l t  l l . , r ) i  i l : , r '1; l r . , , t t . i i t '  l l lqr fuslr  l i i r

f i11vf iq. :11 l l1ts (Sthrel t t r  ) ) ,  : rn i l  i i t r '  ( , r ' t . l i r ' r '  i l r i r ;  t 's l r , r .  b l i
l l l l t i t i , ; l r , l : l i  i : .  l t jJ 'u i t i t ' t i i i i t i l l t i  ( l . i ,  i t i - i '1, . r ' r l l .  ' i  h ls l i l l i ,  r ' : . l l ( \ ; '
l i , r : l t r -<tc i i1)11,\ ' / r i ) l th i r is l : t r l i l . : r ' ; l r ' l i l l  11r, . . ! ' i ' i l t l l r \ . i , l r i i : i t ! js()
tn. lc lsc".  t i r t i l  r r  l r r r  l i , l i t .  l ) t io l  t r ,  i l lJ( ] .  l t r , r ' r . r r l  r - , : , r - . ; r ;11,  l11r- ,

t l r tu i i l i 'd  t l r i  i i rs: l i l tu i ion, ; i  l - r l i t  ; i )o: i t :  l l  - tcrsr ' r  l tLt t  i t : ts ; to l
soi , , r 'c l  r i i i t ' l t  t { rc i , , i .  ur1.  i r . r is  i r i i t r . r ' i t . , i , ,  i r r  lhr ,  . , . i r r l t : r ' .  : ; i t i l
i ' , , rssi l t l r .  et ia i t : iD,gr i r i  l t ; t ts  r . t t l r  l : l i l i r ! (  r ' t .  I l l t t . r -  L ' ] ; ; t r r t i , , l
is l l i i r i ls ;  , r l totr l r i  br-  (  l )ns1( l { . ' t r . (1.  [ . r ,grLJ i t r r r l t ' r ' t i l r r  i t l  l t ; t t r . ;  is  ihc
r ' , 'o i 's l  i i l  \ \ |s1r In i t , rnrr l t t . .  r i i l tg i Iq i i r r lu i t , jY i i tn iLrc i  1; t . , r fcr ' -
i : ( )n i i r . l , ' i r i r \ , , r i i t t r : r l i i  n() l t ( . i l t t l tc , r iht . r ' rs i l r r r r ls . l j t , t i : ( ' t l i i \ i 's
r ictd r-rr  l t t :  i i t t r , rc lLt t ' t ' i i  : r ( )o i t  i r )  l ) f r ' \ .c l ) t  t l lc  c l tstr t r . l r : l l ; r t t ,o j  h; l t : i ,
i ' i  i l r . ; r - f l t (1 i ) l r  r ) i  r ( tosl : i .  lh i i i  l t i ls  ! ) (cLl l - , - ( .d iD l l lc  i ) i ts t .

l i r r l l i r ' r r logenesis i r r  1 l l r i ; to l ro ntr  K i  ; ,  t  t  t  r ;  r i  \1 rr iugl t  t  ou

111 i r : roch i rotrr tcLgr:  l l r tnt  r l l : r l ; . r l  at)( l  I  I  is  (  oclrernical

l ' r '< l f  i l r '  of  5- : i  I l -  t l  I 'd loxl  ct  er() i ( l  l lc l  r  3 'dnrgcrt i tst
i r r  thr :  { } r ' * r r1 '  f }ur ing Ntr i l i l rarous and

( i ravi t l  Staie*

- .  I l .  i , l i i

' l - l l t ' i t : - , , t ' r l t t ' ,1 y; i t : t r , '11 l? l i . ; t i , , f , r ' t t t , ,  l : i t t t t i r t ' i  i : :  l t  l i t i t i ' . t r l
. lUr- ; r l ior  i (  ) {  i { ) l , r ' r -  \ i ; r I i :h) .  l ' le ' . r ; r l , l  : i : r ( l  j i i r : i l ' , l1 lg l | t r ] i r l i rs
l \ ' ( , r ( t r ' i ) l i , ' i ' l ( ' ( ! i r r IJ i 'c t I ] i i ; t ' r : ]n( i \1 l r \  r t " r1; t ' , : i i i t r i l . l | r i i r t rar '
l (s l l r ( ]  l l t i r ,  l iL. l r i t l  i in( ]  l l l ( '  i lLar i rs r : i  l l i , , l r t )nr t i r ' .  lJ i , , r r ' r ' " r .  t
. . ing1, ' , ' , r ; t t ' r1- , l i rsr let ' i ' i i1 t r t t t lLt i l l t r r ; t . ' \ i l i r ' , ' r , r l l t t l r l |<( '1 le: l i
r ) ( tcrrrs 11!1r jnso. l l l ( '  ( )c l ( ) ] ) r ' l '  r ' : i i lY i ) r ' r ' i  nrbcl .  l ' r ' i i l r ; i r \ ' .  sct 'otr



\  11i-r '111i ;L ' r  i  i ) ,9. i

r l ; l i : ' ,  i , l r , - ,Lr t i . i i . ; t i ,1; . t ]  l i , i i  i i , ' - ,  r t i r i i : r  . i l ;1 i . ' iu i r lL i r l  ( ; i ' , i i i i i ; [1

,r l l r i i t '  , ' lu i  l ; t  rh. t : i . r ' t  l i  r l ru iut  i l r i r :  i ' r ' r i ' r i i .  I  
' r i l i , . ' i r i ; r i .  

: rLt ' ! ' : : l i t
i , :  r ' r i t ' r rs i r ' , . .  l " r , l i i r '1, ' , ;  r \ ' ,  l , r  L l ; t ' : i i i i (  ' l  r t , :  t l , ,  i r l t - r i ' r  ' r i  l r r t l t l
(1 i i l i l t , - '1r . , r - .  l l t \ ' tot i1 '  s l : t ! lu,  i t i i l l l i ) {  t .  r ) t  i i i , iDl . t i t )s i t  cr  i l : ;  . l i t l l  l tL i r

i , ' l t r ' r iz , . ' I - i , r , l i , ' )n i lo\ i r -1f i i  ( ' ( \ i l l r - l ' . r ia l l l r r \ \ i l " r l js( ' r l r l r ' ( l  i t ' l

l i1( 'o\ i i r - r - , , r i r ic i :  r i ' i t : tsei l  i , . i l  ( i \Lr i l l  ( ,1 i j r ( 'grr ; l r r i  l ; , i is .  i tL i r - j i ' , r l

lh is: i l r t .  l { r  s i . i r  r l  f l , i ic tL1o11r ' r t . r , i , ' . ( ' i r  (1 isai ' r - i t r i1.  I r i : : r l
,  l r t ' r tL ic l t i  1;roir i t ' , r i  ; t  s i r '11) i1 l r ! f t t i !  i r l ; l ; i icr"  r ' i i : i \  i t r ( '  - , i I l - l ) \

r l i r , : i ' , 's l t ' r -o ic l  c l r 'hr ' ; i r . r igt ' r : rs i ' ( :  l I l - l iSir i i )  . , ' i t i " i i  ( l  i  l r ' . i ! l r ' i : i l r

1. ,  l l t  | : r t r  t ' r j r i l t i t i ; . {  11! j i6rr  "r , , , ' , , . r1r  ;1;16r , i111,, . :  u- i r j r i t  . . r t  r , .

i ) l ' . l i { r r :1 l l i .  } i r t t 's  i r l  i l l l l  { lSi) l i  s l r , , r ' , ' ,1 i r i i ( l ls f  i l i t  i l l l l rL j i l t l l ) l i
r i  ( l i i r ) r i I i t / : i )n l l r ' ; , ) r i l l ( 's  in i iL o ' , r t i - '  o i  i ) r ( ' i l i r i t l r i  l ' ' l i i . . ' l ' i r i , ,

"1 
u. .  l l r i t , le i l  l ; . '  i  ( lc .

I r rvcst i { ; r t i r l rs i }u t  hr  ( } l fa i  t ro l ' r  Sr 'stcnt  i r t

{ , ' t i  t  t , r  i  i t i  1, ,  t  s l t i t i  I  l t '  t '

\J .  L.rs i . l r : r r r i l  L : r ' l l r i t i i

' l ' l r r , . r '1r : i l r '  r  lp, l i i t  1\ ' r ' r ' , ' t l i i j r r ( ' ( i  i ; ;  ; i  l i jq i r t  11rr1ir . '1 l . i r  lor ' , r i t '

iut  ( ) i l i r ( ' ta i r ' . ,  s l i r r rL lLt : .  'L ' l : t .  or l l t t i  - , , ' , ,1"  1. lq :u.rs l t r 'a l  t - i l i ( l

l r : r i r ; i l r ; r  lnr j l  on i i  I  lcr l r rg lar : , : r  l - ) l i i i f ;  : , r r re l t r i i ; rg ( i l  : ra(nl  l l !  a l i l

lusiolr l  \ r l t i  r  i . i ' . r r 'n l r ' ( i  '  ' ' r1r(1, ' i l : r l  l l r tCi  l i l l ! ' r r ' : l l  D,)s i i io l ls .
\ \ - l i l r t l i t i : t i l l t i ' . is l t l t r j  l t ' l t t t i , i l , ) r t ' r l ) { : r r i i ( ' i  n i ' i ( f !  \ ' ( l ;1 i t ' i i { l t l

1r ' i : i l : )  1[ t ' i l  l , . ' l ] r ) l  r ; l  J ; ; r1,  r t : r  : r : r i l  I l r r '  , l l i l l r : l l r  r i r i i ' i i i i  ! '  \ r ( ' t i '

!nr( i r - r iL i l ' ,  r t , r l t t r ' i ' r l .  l t , , , . i i l . i '  : l : , ' l l | t r ts ( ' , , i t l ! i  i , (  t - t ! : t . r t ( )11 i I

r j f r . - l r  i i r  r j0r ; r ' . t  i r . in lLrr . r : i i  l ) . .1:r t ) ' .  l . i r i ' l r i i i r i  i i ; r i  t t r t t  s i t r l . , r - , i

1;r ,s i l i l i '  ' . i i r t rsposi i io i t  t , r  i : i i  i r t t t l i l t ,  (1 i  i ( .  ot t (  1 ' l  1111. 1r1 '1. i ' r i

c() [ ] l ) i ) l r ( . ! l ls  ( ) i  l l i r i i i r ;11 i : : tn:r i l : l  i ! : i ' i , r l l j  r r r r  d j ( l  'h("  r r 's l ) ( ) r l l l

l , r i t ; i l t i r ' ; t i j :1 i iTt : I ( r i l ; t ,LJ! ,1.- \11/r i l l r - i  sr ' : i " - ' ) l i \ ; ) ( I i , l l i ' l l i : i - f i ) \ ' i '

t ' r - i t lc t t , ' t ' l ( ) l  : r  a i r ; I r ] , i i ia al{ ' I i l l ra l ! 'n((  , , i  l l l , -  | l i r l t  i ( ) ' - ' .  iL i r ; l i i ie, \
r r I  l ] r r ' lc l : r i iL ' j r i l r - i r l i1.  ' l 'h i ' r r r ; r r l is js r) i  l l r r ' \ ' . i . ( ' .  i r ,  l , r t r r i r :u '

;ur( l  o i . lL{ ' r '  1, ; t r i l l l \ ' ler .s ( lLrrrnr. t  ! i l ( '  11i ! t i r ls  ! r i l t :  t i r . ' t ; l i l lc i  j i t t r , ' -

i l r ; r i ion r t i tor t :  t i rL '  s1:  l i i l r l r t ' :  i t - i r ' i l  l r l  t  l :1 '  ;1,11111;r iv:  t i  i t i : t ;  , l i - i ; t : l : -

,1 i i lg r ,L;  tht  : r ' l ls t '  ( ) l  \ : r1(  l i  l r ] r .  lo( ' i1t i r l i , r  j r ] ( ) { l  : r ( ) r l l -cc

!{ t rnt i r rg i la l i i t : r ts of  a Norther l r  B:r t  Comnruni tvt

I i r rcLr i i  i , t .hr ; i . rn; i

i  i t : r ' , r '  s lL i r i i t ' t l  l i  sLul i i r r {  r  i l t i  i r l i r t iLt t r i t , .  c, ; i r ) , \ t i l r l r  ( ) i  { i t1 '

t l i r r : r '  i , .c i r icr . , \ ' [ . to l i : ; t ' r r t td l i . , \ , ! . r i t i t l : t ' t loni ; :nr ]  - l , l ,1rs i r ' ; r i i r t / ' :
. , , r , ' , .  , ; inrr '  l ' : t . l i  l .  l  l tL,  s l r r r i i  : : t l i  i -  in l ' r ' ; i r - : t r i l j la ;11 Lhr '

: i { i l i t i r r , f r . r . r r : rs l  l l  l , i l l i r i r r : l  ( . l i i  "J l ' . ' i .2: i ' i i 'E) : r r rd i rc l , r r ic : r l i

nr ,n i r r . . l l : l  r l  . t l tonl  l .J l int t l .  . \ l r r t t t t  i - [ t r ] i '  , r l  lJr t r  : !Ltdl  l l r  l r  r .

covertr i  l ) t  lerr i 's i : . ' i 'h , ' l r r t  rL i t i r ' , r  ; , l i . r ' i  1, , ' i l l in:d hl t t -  wr,r . r '

o l jsr ' r - r { 'd c lL,r i l tq l j r r  i r . ; r i r r ( ' i  l :  \ \ r  i , '  l ' I l i r i l i ( ' (1 i l - ,  l l re i ie l i l  l r : "

l lu l i  r i . 'sr : r ' i l ,L i , r r t .  I ' l t t  l ' . r i  - i , r  (  i r 's  \ \ (  l1 i lL ' l r : r 'n i i r r i ' r i  \ r ' i i i r  t l ) ( '

i r l i l r  ot  l i r  I  ppr;r l ; r  l ) : i i - { i r rL 'atr)1. .  
' ] ' l r . . , l - l ' : , r t l t ,s  

i r r l ic : r1 i 'L jur t  Lht

lhr i ' r 's | , ' t ' i r '< i l i t l r  r : r r l r '1. , r 'd l ' ,  i i ;  l l i r i l  i r rur i i , i i t  i r ; r l r i ia i  t  l ro i , - . .

/ : .  l i r l rsr / l i r  i , j { ' l i ' r - : r  o l ) ( ' r i  l ) l i rL! ' ) : l1 l ( l  . l l .  i , t r i i td l t  i ru l -  l i ) , r  ( la i ls i '

,  ,  . t .  r  l ' ,  t .  . ' '  1 l  . i , r , i ,  ' .  . ,  ,  : " r ' . r ,  , .  (  , \ r  ' t  l .

, . \c ! - iv i t1 ' .  { . 'oor l ,  : r l ie l  } ior i lg l ing {) t  l l rc l -c 'sscr"  } {orse

Shor '  f lat  i l i l t in, ' ! r t l t l t t t . '  i t i i ; i , , , ' ) r l i  t , ' , t  a1 Nursr-r)  I t r>osts

iu Co. ( l larc '

l i ; t t r '  \1, . j ' . i t t " .

. i  ih: ' r : i : - ,  c l r l  sLLr( l \  r r i  lhe ; r t ' t i r  i i . . .  I lo i i .  ; r r rc l  lor ' : r ! { i r ; :  o l  ' ;h l
I -essr ' r  LIor: t '  s j t0 i '  l , l t t  r l r i r in. i ,  iht  : l l r I1r)r ' r '  aa)nr i i l t ' r t (  ! i l  , \p i - i l
j  r : l3 j l  - l ' r r 'd:r tc i i  : i r . t l ts  . )1,) i : r i I (  t i  hat  i ,  I t ' , t11'rgr;n, '  i ) ie j i i i t in.r ' \
I t i l l t l r ' - r j :  otr l r ' .  l : l : i f :  \ \ 'q '1 i  l ) l - r ' : ; ( l1 l  i r i  thc,r t r - r ; t  i i r , r r i , \ f r f i i  ur i l i l

l )c l i r i r . ' r 'caah Ir . i i l  :ur [ l  i r ( ) : i i { ] ( i :L iorr l l  r . r i ' . t ' r :  i i r  i ; - .nn hl i i lc i i r tg. ,

l l r rd l t l , t i , l i  l l l1qr- ' ) , , , ; tn ls;11111 . : '11j i ;  r  t r t  L l i l t i l in l  11, ,  1 i1 r .  f l r i r r l ) r

s izt '  r ' l r . i td fh i i l r {hr ;ut  ih l  sL;rsarr  ' , i ' i t l r  i l r r  i r i r t l t r ' .s t  t t l inrhtr

rnrel ,J i l ! , i  u)  ; \ i l l (usi i .  t ' t t ' . , ' i r ter l j i ' r tcr .  b, 'h l tv ioLir  i : t r  r t ly t i l

\o( : r l iz l r i iOn l i r r r !  i r r : r l r t r ' i : l  j l i ! l - , is  l i t  t ,ht ' r ' r . : i i  l lL) i l l t .  r \ i  tne (r l

: : ( ' i  o i  ( ' in{ ' } . r t ( ' l )a(  l r l l f . , \ ' t ' t . , 's t I l t  l t l  l t ' ; , ' , , ' i i t r ' t -or ,s i : i t ) ( i  r ' ( ' ( ' r )
lc i  : t1t . } lost  intr t r ' t l i l t l t l i  ,  u i t l r  t i r t '  i ) r ' i r j i  r . : r i i '  Lr1 ( ' !n{ ' iLr '1 l r ' i '  { )a
,  i rn ing nid,r  r r r  t l r l r ;Lrglr  the e : iociur.  ' i ' i ro- , ,  exi t i l r {  1r ' r  ' r i r  : , r t -
l i ls  l lcr |  rL$lLr dir i ' r : l i r ' .  . ' \  r 'ar i ; l l i r r i l  in ul t i r r . r r r i r . ' r ' i l t iss iUlr  i lL
I l t r r - t ' r l  l retu ' r 'L ' i l  r -or) : i t  t ' , ' l )a,c . ts Ll id lh i '  l ( ' \ 'L ' l  o l  ; t (  1 j ! i i r '  d ' . t r - rng
l i r |  r i ig i r l . ' l 'h t ' l i r .s i  l ) i l ls  l0 r ' ( f i lnr  i l t  ( l ; i \ \ ' r  i ( l ) i , l l : r ' ( j l \ '1 l r \v
l l l is t  'ahe r()ost  i ) { r lor{ , r ' r r t r r i rLg; is i )p l ) ( )sr ' { l  to lht  l ; t t t ' r ' lLrr- iv lL l .
r r l tc i  r ' r r lL ' l r t l  r l i rerr l l r .  \ ' t , t rng r , , " r ' r '  l r l ts t ' r r1 b. ,  t : r r l r  .Jul i '  l inr l
( )u tht  i r int  l rv nr i r l  ' \ t ,gLLst.  I r tst t l : r  r , r ta l  i i tc lu( l r . l  [ - , 'p idr ;1r
I r ' l i i ,  \ ( , ] r ] , r t { ) ( ' r ' r i l .  } l \ ' rnpnoptcI1] ,  ' l ' r ic1-rolr terar ; rn(1 N(,11] oJ.r
I t r ; r .  [ ]Ot- : tg i i tg \ \ l ls  o l ) . r ' r ' , -c( l  i l i  j : r i iCS, r i \ ' t ' r { .  f r ) . ia l \ \ ' : l Is .
r , ,oocls tutc l  j te i t l  f l l { , r 'oo.r ls,  u- i t j r  i ; t1t ,s: t1t ; t r . . r i ' ing t r t  i r t  tht '
l '  {  l (  r r (  l  ' i t " . .  \  {  - ' i  ' r  t r : " r1 -r . i  . (  ' .  , i i ,  -1, , .  i ,  -  .  r i . ,
t ru i l l r  h i rs btgrtn l rncl  r r i i l  r 'onl i r rLre Llnt i i  ( . ) { tLoi) , ,1 i ! )Si i .1)Lrt .
t r i  t l t r  . i t ; r11ts l l  t l ' l 'spt ' r ' r r ' , . : l l l  r ( ' . ia; l r 'h r : r r r lcr i ; iJ i r , t t  i r ; , ;  l l t  l r r
c i r ' : i .gr l r 'c l  t ( )  ( : ius( nr in i r ; lunr r i i : t r r r l r . rnr  l  .

' lhe l \ lorphontc. t r ics of  t l ic  l lat  Lung"

.1. \ .  I I : r ina : r r r t l  ' \ .S,  K, ing

' l 'hc bais (rrrc ler ' ,  (  h i r ' ( ,ptL-rJ )  :Ln, : i  i l r .  i r i r t i : r  ( r '1; t r . . .  , \  r  t , : , )  ; i r - . r
In ic l i te : r rnong t i re \ ' r ' r - t ( ' l ) r - : l1es in beinc c:r l ) r t - ) l (  i , i  acrt i \  e : rus
t ; r i rcr i  i l ight .  ' l ' l r r :  t ,ntr{ , . l ic  t l t  n ianr ls i i , r  i l ighl  ; l ic  knr) \ r 'n t ( )
i l t  h igh i incl . i l r i lar  in bi iLr , : inr l  i - r i rds. ' l - l r t :  : r : r ts,  r i 'h i t 'h in pr i r r .
t  ip l t '  lvrrc ; r  t lp i t ' : r i  r r rantrn: t l i ; ru 1r:r11. r . r 'oL,k1 n(. \ ' r ' r ihrr l t 'ss l l i ,
( : \ l l r ' r te( l  io hr l \ ' r ' l t '11 ' . r i | t 'c l  i , r r r i i r i -p l l l rnr i i r :Lr \ ' ,1( i : t l ) t : r i i r )J]s t ( ,
l ' , rc i l i t ; i ic '  a girs e-\chi i :1g{r  t  a i raci lv t :c lL i ival t ' r r i  i r r  l l : . i i  pr , r ' , ' ic i t r i
br- t i re rr , . r t ' l t  ] l rorr ' r ' ] l rbrr : i i i t ' :1, . ' i ;ur  I r tng.  i I  i i l l  l lLt( 'ntpi  t i )  { . l i i
c ic iatc th is.  the l l lngs i - r l  s ix spt :c ies rr l  b l i t  d i i i i ' r i r r i l  in h, ; rh
' r ' t ' ig l r t  ancl  tnrrdc oi  l j i t 'hevt 'been r tn: lh 'zecl  The l i r r r3; :  , r ' r ' r l
1 i rc11, sampk'c l  : rnr i  Drocts:rc i i  lor  boih i ig l r t  : rn i .1 c lecironir i i r '
r ' ( )s(rol l ) .  ' fhr  r rc l t t is i tc str-uctLrr l l  l ) ; l i r i r ) ( , t { , r r i  \ " \ ' ,  r i 'a l l , i ; l r1 l ; i i . ' r :1
Lrsi i rg ' . i r t  st ; rnclercl  r lorpironir ' l l i r :  t r ' . i ' ,n i , . i r r t  r ; .  l ' i re bir t  lun, t
rvrs louncl  [D i ]c stru.r i l r re l lY l>r- . t i t . ' r '  : r i la i r i t l i  tor  gtrs erIhlr i rgt ,
l f tur  thtr  1t tng,-  c l  1) i r i l i i  ; l l ( l  1t ' r ' i t 's l r i r t l  rn iur ln l r ls ,  nut in l i '  bv
); ln ' ing . i  re lat iyt ' lv  i lu ' .ger 1ung, i r  r t ' r l i r i j i -a lv mo!:ar e>:t(-ns1\ ' r
srrr i : r r ' r '  l r le i t  I r ' r  q- ' ,s  ̂. ' ,1t-  ' ' rgr ' .  l i r r l  a r t 'nt l r l i i , r l l ,  lh in l l l rNr iJ
g: is biLr-r ier ,  i rd: lpt i r t i ( ) r . rs nhi th l ' , rn l t r"rr : , i rpcr ior  ani i t / r ;n i ( : rL

1:uir . r . ronan, di l fusrng cal)air j tv lor  o: ; r 'gen. \Vhen thcs, . '  ar ' 'a
lomic:r i  adaptat jon: :  ar t '  r : r r r l r l t .c l  t  i th phl ,  s io logic l i l  r roci i f ica-
t ions,  rnclrrding a large r : l r r r ' l i l ic  or-r tprr l ,  h igh i ; ; r t , :natocr i t  a l r l
i l ; r t rnrrrglobin aolrc( ' i r f  n l t i ( )n,  lhr . r l  t t  ic l t 'nth '  r 'ont l t i l t '  !u nr(a ' t
f  h i '  e\ t rc lne oxvgt 'n r ler l l rnci-s c i  i ror l i ' r r . r l  l l iuht .

Rcccrt t  Devclopnrcnts i r r  Bir t  I )eteclor
Fic ld Instrumentat  i ( )n - i

I icr th l i lar i r 's :

Even the niosL c()nrpir(  t  h i {h-speed iJ} \ l r l rnr( l r t i i t i . )n l :111.- ' '
rccordcr is hcavr ' .  bul l l  ,  anr l  expensir-e in tape. f ) tnar l re
r"algc is l imi ted, lhe r t 'sul fs i l re n(r .  i r is t : in l l r '  ;u 'a i labir .  ; r r i , i
spokcn cornnrerlt:rrics trecr-rme glarblc,Ll at sio*' rt'1;ilr1' .rpeccls.
Rr-'r:t'n1 cievckrpm\rrts lrt)ln ()\lC Instnrmer)is ha\'(' betrr iiihrcll
i r t  overt--olni i rg thcst :  prcbiern' : .  Thc 520i t  l lat  [ )e l r 'c ior  crr-
ablcs most parametcrs ol  ; rn ' . r l tn i . ,*oLr i ,d s ignal  1r i  l rc r t ' ta intc l
r r l i  i r r ld i ( l  c : rssct tes 1(Jr sul lst ' ( l r lcni ; r r ta l r -s is,  b l  r t r 'o l - r i i t rg both
Lhr l rocluenc'r 'd iv i r lcr  ouiprrL.  rvhir :h rctains t i re ampl i tucle anr i
11.ei l r ) ( 'nc]  l )at tern r) l  thr  pr in( i i )a l  conrpol)( .nt .  lnd the l r t tcrr , -
<i1 'ne cutput,  u ' l t ich al lou's tht ' fu l1 i r ; inci i i ' ic l l l i  ancl  l . .z t t t t i , r i r i r .
o i  thr :  s ignal  to bc explorccl .  Tire nc, , i 'QN,{C pcr i , rd- l requcnc\
rneter has i rnprovt 'c i  acaur: ic\ ' ,  i reclr-rcncv rangc lnal  i - ler i l t i l i t , '
cOmparccl  to r :x ist i r rg c lcYicr 's.  I t  can bi '  rLsccl  rv j th a portai) le
, , .sci l l r , r ;cope 1or leal  t inre '  f ie ld rroni tor ing and recogni t jon o1
signais,  r ' i ther at  u l t r : rsonncl  or  aI  c iet( ' r ] tor-proce's i reci  auci io
! : 'eqrr t 'ncics.  In t i - re labor;r tor i .  i t  c lur  bc t tsecl  rv i th a s lor : . .g i '
crsci i i ( )scopc i r i rc l  tape ioops tO proYit lc harcl-cop1'  ( )11tput l i l1r(  h
nrore a( ic1ir ; t te iv i incl  r : rp ic l lv  t i r :Lu u ' i t l i  a Sonagr"aph, ' lht

r l rost  rec( ' r l t  c icvc ' iopnrt l r  t  is  : r  < l ig i t . i l  n lL ' rnor, \ '  de r . ic t '  l r f i ic i i
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1;r l<cs crrnr l r l t ' te s; tmples of  the s ignal  at  / l t t  l i tnt ' ( / l ' ) ' ( ' ( t ) td in!
lnr l  r l ig i t izes thtrnr for  stora.gc in RA\1 atrd in lncdiat . ' lv
ltirl:tr' :it reclttcc'cl sf)ecd through :t lortcl::ltt'aker tit- rccortler
l int : .  \ ' f r th pulsecl  s ignals of  kru,dul l 'c1,c le as arc emit tcd b\ '
'cnr is ing b:r ts and l r lan\  rocients,  e i f ic ient  on/oi i  t r igger ing
( i l  t l r ( 'sarnpl( ' r  t ' ; rn permit : i l1 s ignals to be rcplaved trr  iLtLi i r )
e i l - iset f  ( - rs dunng thc s i lcnt  intrrv:r ls.  Further acivat t tagcs over
exist in{  rneihor ls inclucl t '  i r rhercnt lv high signi t l  to ' t r" i* t ' ,
cx1-. ; r r rd:rb1c rrcnlor l  ancl  a c l ig i t izecl  s ignal  avai lable tor  c l i rect
t r : i ls lcr  to :L rnicrocr lnpt t t t r  f r . r r  [ur ther an:r i1 's is.

I toost ing lSehaviour Among Nlegachiroptera*

Adr ian (1.  N{arshal l

I3r ts sptncl  over h;r l l  l l tc i r  l iv t 's  i1t  roost ,  ancl  thc.rcforer the
si t ls  thel '  t :hoose l i r r  r -oo51i11g are ol  the greir tarst  importance
to th i 'nr .  Roosts 

' t re 
used for r t  st ing.  gr i lo ln ing.  1oUcl ingcst iorr

l rur l  c l igts l ion" protecl ion I r rxr  inclemert t  r r 'eather,  and ror
soai : r l  i l l t lnr ! ' t ions -  r r : r t ing.  rc:rr ing rr f  t  ourrg,  c l issemin:r t io l
of  in lornrat i rn r t i rout  lood suppl ics.  Old \Vor ld phvtopl . r : rgous
b:r ts.  \ leglrchir-cpt( ' r ;1.  r r tost  bv c laf  in i i  var iet l '  of  c 'nclr , rsecl
; r r rd urternir l  s i t t 's :  in addi t ion.  sr l r r r '  \ i )e(- ies rrar r  oost  br ief lv
;r t  n ight  i r . r  t r - r :es to consl lne food. Dir , r rnalh.  t ' ig l r t  g i :nerzr
(1! i " i r  r r l  thc -11i  rccognizecl  gt 'nr : ra)  \ r ' i th 29 r-pecics (17rr i  o l  the
17.1 recognizecl  spccies) roost in caves :rnd othcr cnclosecl
s i t t :s,22 gcrrer:r  (51"{r)  r i ' i th l2t j  species (72' [ r )  roost  in t rec 's,
rnr l  tht ' r rxrst ing s i tes ol  thc remaining 1i3 gcnera ( l l { loo) r i ' j th
l ! )  spccics (11( l i , )  : r re Lutknoln,  lhoLlgh rnost l i l ic l l '  to bc in
t lecs.  Sorne i is [ ) ( 'c ts oi  roost ing bchaviortr  ar t  r l iscussr:r ] .

Some Aspects of  the Social  Behavior of
I rt i ltc us ju tttrt ict' r t.: i s t

El isc \ lavran<l  i rncl  Gcorg Blrron

' l 'he social  bclurvior <t l  At  t ibctn . tunut i t tusts r ,as invcst iga-
tecl  in ; r  gr-oup oj  c: l i ) t i \ ,e ; r : r i r .nals at  the Centre dc Recherches
Crrraibes. N,liLrtiniquc. 'l 'u'o maics ancl four females u'e're
houst'<l in an otrtsi(l(t ri irc' errclosure crrrirmrrrricating r.i' itlr a
\ \ ' { ) r ,c len roost ing-box. N,{ost  social  interact ions u,erc c l i rcctecl
t ronr rnrr le to nrale ; tnd l ronr r .n l r les to lemalt 's .  NIalc- t r - ' -nralc
i r r lcract i , rns \ \ ' r ' ' l r .  r r i l jn l \ -  aggrcssive.  sneh as herrd or l ' in!
str ik ing rvhich lesul tccl  in the displact 'mc.nt  of  the protagon-
ist .  Coir t :s ivt '  bc haviors (sni  l  f  ing.  l i i t . ' ra l  contact)  u-Cre chi t ' fh
obscrvt rl ix,t\\'ecn males and le-.malcs. \,{ounting and lorelinrb
apposi t ion u,e r .e aiso l rcquent l f  in i t iatcd b1'  males ancl
r l i lec-tecl  tou arcls the othcr malt 'or  the ferrr ; r les.  hut  thr  s igni l -
icance oi  thesc t r r 'o pattcrns is not c lear s i rce the responsc
\\ ' i rs vrrv val iatrkr .  Soci iL l  rnteract ions s 'cre rarel ] .  seen be'
ts ecn funal i - 's ,  rvhich did l lot  appear to compete or m;r intuin
social  r :ontact .  In the roost-cage, social  grol lps were of tcn
.(rnrp()sed ol  onc- male ( \ l  1)rv i th t$ 'o or threo lenrales (usual

iv F- l -F5 ;rnd F2-F.1-F5),  and of  t rvo malt- 's  rv i th sevcral
i 'cnr:rk 's.  ' f  hc l l t tcr  gror lps ulav rei lc 'ct  a cel . ta i l l  degree of  t ( ) l -
rur ;ur t 'e bctn ' ren malL's.  In iact ,  kceping rvatch on a compct i tor
rva-s prtrbiLbL] '  less expeusive than cont inual l l  d isplacrng hiru
lrci'lrtrsr o1 tlic Lxi' compctiti{)rl prL'ssure (there rvas onll' one
polent ia l  intruder)  anr l  the poor qual i t ,v of  the roosts (conr-
prrrecl  r i  i th l io l lor i '  t rccs in naturc).  I t  lvus conclucled that the
basir: sr.rcial svst('m \\'as poh'g-vnous. Maies clt'fcnded t'clativr'-
lv -stable territories, u'hile fenrales often n.ror,-c'd lrom olre
roosI r( )  arrothcr ancl  chaDgerl  partners.  The fact  that  fema]cs
r i id not forrn stable social  uni ts cxclndcd the possibi l i t l 'o l  a
rnui le io in ing and clc iencl ing an alreach establ ished fenr;r l t '
gl'oLll). 'lhereiore, the polvgvltous s)'stent seentetl to llc basr:cl
( rn ( loJrnsc of  resources r i r ther than of  fern:r les.  Resol t r t - -e-
pol lg i 'nv nral '  c \o l \ -c \ \ ' l ren i i  resol l lce neet lcd b1- i t 'ma1es is
l inr i tcd or ol  r .ar iablc qual i t r ' .  In the i i rst  s i tuat ion.  onl l 'sonre
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oi ihc nrak's can havt '  tcrr i tor i ts:  i r r  tht  sccrtrrc l .  i ionrr '  nt i l iL 's
halr '  b, . l t ter  i .err i tor ics thxn () th( , rs.  In .uch c:Lst ,s.  I i r . l l l l ts
nrar '  prcfer rrssot: iatrng s ' i th l r l r i , t rc l l  r l : r tcd nt ; t l rs u ' l t i th r le-
iencl  lavorable habi tats than jo in ing i rnn.r ; r t rd rni t )es t lnt  pro-
tr 'c t  I j r )orer res{)Llr ' ( 'cs cr  i lo l r r . : r t  a l l  ( ( ) r - ians,  l ! } i j ! ) ) .  In thc
tnclosLtrc,  thc v i i r iable ' r lu:Ll i tv of  lh( ' roosts appearcd to be a
po: is i i )Le cxpl : r r lat ior l  of  the pol lgvnr)us s|stem, but othrr  Lec
trr ls corrk l  a lso h: i le c l t ' l t ' r ' r r r ined thc lenr i t les 'chrr ice.  Hl l lnr .
u 'err- ' r .n i r intainer l  t ' r . ' t : r  d l r r ing tht 'non-reprocl l rct i \ , r 'per i ( )d.  Ai
harenr mainten:rnc: t '  lLclds J{} ' i i r  t r r  l i r t  r .nr . r . { }  crrpendi t t r rc oI  l r
nr ; r l t , ( \ lorr isor anr l  \ lorr ison, l ! )81).  sonre bcnel j t  shoulr l  bt
obtainec- l  i rom this s i t l tat ior t .  F:rc i l i tat iou o1 l r l t r - l re nr: i l ( '  : tc-
i :css nr ight  l ) ( '  ' r  factr)r ; rs is th i 'pr . rssiblc lo l t r  crrs l  of  r r i l l r
ta in ing:r  lerr i torv instead ol  cst i r i ) l ishing:r  ueu'c inr  tu icc l i
v t ' ;Lr ,  Thcre arc at  leasl  t$ ()  rc i ts()n:r  r l l r r '  . .1r '1r ' l ,  r r . '  e c lu ld nol
establ ish hirrems in t l ie t l ight  c:rgt , :  I  )  the i : r r r :c conctntral iorr
ol  lnr i ts at  onl l  onc locir t ion in thc eni : losure'marl t 'c lc len:r 'o l
; r  Ierr i t , r r t -  111rne{ ' ( 'ss i l ] . \ '  arrd too i ,xpcnsi l t , :  ?)  s ince Icnirr l t 's
krragccl inclrpendt'ntlr'. mltJes ,,r'erc' not ahle' trr clr'icr.icl a
lcnralc group.

Reproduct i r .e -{s}  ntnrctr l  in Sornc
South Afr ic:rn Batsx

l\,1- \hn Dcl i\lt.ru'e

- \ct :ordiug to \ \ ' i l t is : r t t  ( l l l i i )  t i rc Chi io l t i r ra a-q ; t  gr()Ll i )
s l tou'  n highcr incidence {r [  16'111-6111.: ' t ive i rsrr l ruetr l ' .  ancl
carr f  i t  l : r r lhcr lhan anl  otht , r  ntamrl l r l i :ur  r t rc ler  ancl  e,sprcss-
et l  : tsvnrnrcl t r '  ; rs : r  r rn i l l r t t ra l  c lo l r in;rnet,  o i  thc ot ' ; i r r ' ,  the
Llt(.rLrs or berth. I{nou'lecige allout reprocluction in the 71
spccies oi  bats.  occlLrr- ing in t .hc Southcrn Alr i t iur  SLr l r l t .q i rn,
is i ragr lentar- i ' rv i th onlv a 1t ' rv spccies being stucl ied in dctai l .
\ \  i i i r  oru-prest 'ut  knou' lec1gc. l iouth r \ l r iczrn bats can bc c l i r . i r ! -
c ' ( l  i r l to thr( ' ( '  catogor ics.  I  )  1 r t t , r ine I torns eclua) ( i .e.  intplant; t
t ion nr:rr 'occr l r  in c i thcr oi  the t i io) .  In t i t is  (ategorv thc
ovl t r ies r-naV bcrth l r t t t . t lcr i t  s intLt l t : r r t t ,Orrs l r '  ( ) l  IhL. \ '  r t r : r r  i r l ler-
natc.  2)  Rjsht  ut t ' r i l rc horn r lornin:rnt .  In th is cutc{on'  both
ovar jes nr;rr 'bt .eclrral  in funct ion or.  c i lhcr thc ' r ' ighl  or  Lel t
o l 'ar l  nr : r ]  bc r ionr inant.  lJ)  l i ier inc l ronrs not 1O(i f i r  r 'qLtr l  Jn
Lhis catcgun-bci t l - r  ovar ics:Lre t ,c1u:r1 in iunt l ion but a di f
ler€rnce nrav i re fot inci  i r t  t i r r 'n,rrrr l ler .o l  l r , tus(,s t :arr icr l  in cech
oi  thc utcr ine horns.

Refcrcncc
Wjmsatt ,  W. . \ .  (11r75).  Sone cornp;rrat i \e aspe( ts ol  in. ip lan-
tat ior l .  Br,) i .  !?,  pnxl .  l ) .  l -  l \ ) .

The Lateral  [ ,emnisct-rs i t r  the Rufous Horseshoc
Bal, I? lt I tto 1,, f lt tts rot t.r i I

\ \ ' .  Nletznc'r  and S. l ladtke-Schul icr '

A verv conrpler but hi thcrto i rardlv rnvcst igat ! .d proctssing
It le l  t i th in thc a.st :cnding au<l i to l i  p:r th l 'uv i r r  rnanrnrals is
thi :  n-ucleLrs oi  thc Latcral  Lenrniscus (NLL).  l t  is  located in
thc nic lbrain region just  v(- l l t ra l  t .o In ler ior  Clol l i t ru lus ( lC) anr l
rostroclors;r l  to Cochlcar Nrrc leus (CN) i ind Super ior  Ol ivarr
Cornple.r .  NLL can bc div ided i r . r to 3 subnuclc i :  tht :  dorsal lv
locutccl  I )Nl- l - ,  the i r r terrnt  c l iatc INI-L : rnr l  thc vrntral  \ rNI-1. .
'fhe sLrbnuclei shou' vurv c1i-.tinr:t cronnectior.r piLtterns rrith
other aut l i tor ] '  nuclei .  TIr t ,  s i r t rp lc: t  i r lpr i t -oLt t l )ut  l )at tcnt  i5
lound in YNLI-  rvhc'reus DNI,L is connectr . r l  in the ntost  corr
l r lcr  tnantte ' r .  In thc ct : i lonesc f{ufous f lorseshoe bat.  l l l t i t io-
L ' l t l t t rs rr tu. : , i ,  t rsecl  in th i . r  stuc ' i1 ,  rcholocat ing bchal iour rs ex-
presse,ci iu a hvpertrophv oi the x'holt' acoustic sj'str.nr. Drl
pecial l l -  those neLtrol ts tuner l  t t i  fhe nrain c i -colnl)orx,r l t  ( ) l  thc
c'cholocat i r in s ignal  (7,91<Hz) arc uunrer ical lv und spat ia l lv
ovcrr('pr('sented irlong the entire :rticljtorv path\\'av lronl
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t l r ( 's l ) . ' r ln i r tozoir  €rst : ib i ishcd cirrse rel : r t ionsl l ips l i th incler: t : t '
( ion:  o l  'L l re i 'p i t i rc l ia l  cel ls,  a l lhougl i  t 'ngi t l i tncnt ol  dei td spt ' r -
r ] ) i l toz{) : r  bv t l r r :  epi thel i i t i  cel is u.as rccognjzecl . ' fht :  ( ' ' )nsl) i . -
Lro, , rs c l i i fe l tnces jn t i rc spernr stor i ige s i te ancl  i ts  tnode bet '
\ \een l l l r .  t \ \ 'O species belonging tO the,sanre gelrLls are \ \ ' ( ) r th)
ol  note.  In:rc ic l i t ion.  t l ie absencc o1 ptr lvnrorphonrtc lezLr
le l rcocl ' t t ' . ' r  in tht '  utef t r> and t l r t  ovidrt t : t  Of the t \ r - ( )  s l )cclcs rs
r l i l lercnt  i rorrr  r r l i rcr  b; t ts ex: i rn i r r r :d so f : r r .

Foragirrg ancl  Echolocat ion in l?hiu, th,pl t t t . ,  r tnt i*

(1.  Ncuu'ei ler .  \ \ i  N{et ;uner,  LI .  I Ic iLrnanl i ,  R. RrLbs:rrrren.
I '1.  [ rc l i r ich,  R. Fernanclo,  A.  \ \ ' i j t 's inghc,

A. Linl i  and l l . l { .  Costa

ln Octobc.r  1!)Sl  ; r  i ic ld strrdl  u 'as r ' i r r r i ( 'd . i r l t  at ; r  r -ar .c r : lost
to ] iosl ;urr ia in Sr i  Lanl<a. - l l t is  cave servcs i rs: t  n i l rserv roost
lor  : rbrrrr t  130.000 I l l t inohgl t r ts rr i r , r i .  ' l 'he prelerrecl  l i rm.ging
si tes ol  tht ,  horscshoc bats uerr '  u ' i th in r lense forcst-s rrncl  iLur-
gles.  \ \ -e r :u.elr '  lound thrrnr lourging in uul t i r ' ; r ter l  lat td : t r rd
r 'k ' l r l  lon's1s.  Hrrrseshor '  b:r ts i lc 'u to tht ' i r  loraging si t t 's  l r t
l r r r i  lcvt ' ls  ( t  lost '  to urr l r rc l  crr .  l l  nr  a l ; r rve grorrnd) ant l  unt ler
( ' ( ) \ ' { ' r  throLlgh bLrshes anr l  forr 's ts.  I )ur ins thr  l i r -st  (10-9()  min
ol  act iv i lv  thc bats huntt 'c l  orr  tho rr  in.q c lose'  to ancl  n i th in
lo l i l rg i ' : .  Dlrr ing thc r i 's t  o l  thc night th<r1'  prelerre( l  [o hang
on r 'onsl) icLl()us l t ' : r l lLss l$ igs protruci ing l ronr tht 'carrol t |  ( )1
1r( ' ( 's  : i i r ( l  l tushe: : tnr ' l  cc l ro lor ' : t t r 'd lor  l lvrng prtv passinc br ' .
l : tc l iv i rht ; r l  b:r ls u,ert :  l i runcl  1o st i rv u ' i th in:r  loraging si te (ca.
2()  n.r  91 , ,  hos'r : r 'cr .  thc-se i r . id i r , ic ' l t i l l  s i tes uen,not c le lcndecl
: tg: t inst  intruders.  [ {orseshr.rc b: t ts rr lenl lesslv ccholocatcd
t l r r r rughouf t l rc rr ig l r t  at  h ig l t  ratc ( ;n.  souncl  dur: i t i r rn .16 nrs,
l r r .  rept ' t i t ior t  r ' ; r t t '  ' : ) .8 sotutc ls, /s,  r t r .  c l t t t r  c lc l r '  '15 '14,,  longcst

1t :nrsc in ; i  s( ' r luence l0 l0 nrs).  l )ur i rg for ; rg i : rg tht ,  sor.rnc ' ls
nrr i : rh consistecl  o l  thr '  l lur( '  lone compon( 'nt  onlr ' .  Drr l ing
t l ight  or  u l i i l r ' l taving thr 'car-e the f in i i l  and c\ '€n morr so thc
l  n i t r : r l  l  r t t lut 'ncv nroclulalecl  crolr lpon(,nts bt 'c l r rne prominent.
' f  r 'p ic:111r.  sot t t tc ls c,rnsistecl  o l  lu o hat 'ntr l ' t i ,  , - . .  iL s(rong s( 'carn( l
r rnt  r r t  l l r r tut  77 k] iz ; rnd : r  t r  cal i  l i rs l  , r rc.  l l , l r i  eytr ,  tht  i r r t t  n-
s i t l  r r ' l ; r t ion I ' r ' l  r i ' t  cn tht '  t t 'o l tatnronics c()uld l le l lsr l  l t i  t r -
. , ,1 r i t l r  I r r r '  - r ' r , , r r r l  11; ,1-111,111j '  ,  \ r ' i l  l l l i - . i l t ( .

I . -actors . \ f fcct ing thc l ) is t r ibut ion and Fcccl ing
I icologl '  ( ) f  Rats in Scott ish Forests*

l ' ] .A.  No' i l le

I lscct ivoruus b:r ts i t re th i lught to ha' , ' t '  evoh'cr l  in c lose l rs-
s i l t  i l r t i r r i r  r i ' i th natur- : r l  r i 'oodlarrd i lnd tho 1)rcsenl  stud\ '  \ \ 'as
r lesigncci  1.)  ( ' \ 'a luatc an( l  compare dir .crsc u,oocl lanr l  h:rbi tats
in r t ' lat ion to bir t  ; rct i r , i t l  u ' i th the ovenl l  : t im oI  def in i lc
lhost '  s i t i 's  capirbk'  o l  -suppor- t ing largc pol l r lat ions ol  l tats.  I
i rs l i f ( l  [ \ \ ' ( ]  speci l ic  quest io l rs:  l )  In u 'h ich s i tcs is higi t t 's t  b:r t
i lcr iVj t I  prer l ic t i .c l ,  i r .  $ l r r ' re is inst ,ct  abr i r rc l ; r r r t 'c /c l iVt ' rs i t r '
hr i lhest? J)  \ \ 'hcrt  r lo b:r ts exhibi t  h ighcst acl iv i t r ' .  i .e.  rs ac-
t i l r t l  deperrr)ent ort  or  indel>enr ient  of  i lsect  l rbun-
ci lncei  c l ivcrs i tv i ' In thrce habi tats.  a voung Birchivood, an at . r
e i t 'nt  lJecchr i 'ood rrncl  : r  coni f t ' ror-Ls lJ l i rnt i t t ion.  u l t rasoniLr fc-
r ' i ' ivers conl( 'c tccl  to :u. t  insfnlnrL ' l t t : r l iotr  t ; rpt  rct :orc ier ,  nt is l
nr ' ls : rncl  i l rst , r ' l  t r ;Lps nroni torrc l  the:r t : t ivr lv ol  bats ancl  thcir
lo i r r l  resper ' t i l r ' i r . .  D:r ta u- i l l  bc plcsenter l  to eontpi t re insect
r ibLur i l lur t r ' ,  c i ivcrs i tv i tn(1 ( l rv n-eight obtainc.d at  t r i 'o hr ights
(c lnopv iurc l  t \ \ 'o nla ' t rcs f r { )n} gl ' ( ) r1ncl l .  fo l  each of  the three
lr , r l ; i t : r ts {)u i l  t \ \ ' ico rnont i r lv  b: is is,  t i r ror . rch \ Iav unt i l  Septcur-
I rcr .  o l t ' r  i t  t \ \ 'o \ ' ( ,Ar.ptr iocl .  Sinr i l l r r - lv  c lzr ta () l t  l lat  act iv i t \ ' ,
c i r ' l int 'c i ; rs thc tot l l  ( ) t  l ) : l t  ' l ) ; lss( 's plr is ' l i t , r i i r iu l ;Lrzzcs, ' l ' i l l
l r r 'pr t 'sr ' r r tcr l  lo shD\\  ] r1) t l t  l ) rL. l r ' r r ( . r l  l t , r ' r l j i tu s i t t ,s : r r t r1 ; tR l t  r '
l t ' r l  1t ' r 'd ing ht ' ichts \ \ ' i th in c i r ( 'h i r i rb i lat .1 ' l rc ' r t ' l : r t i r i : rship l te
l \ \ ' ( ' ( 'n l ) l t l  l t ' t iv i t r ' ; rnd u ' : r tcr  rcclrr i rentents r i ' i l l  a lso l te
r l iscLLsst 'c l .

Vol-rme 26: 4

\ l - ing Irorrn and F-l ight \ Iodc i l  Rats*

I r l ia \ ' ' I .  \or-be'rg

\ \ : i rg shapc in bat.  is  ; r  l rsul t  of  r l i i l t r t 'nt  [ l ight  c icrnands.
i lncl  nr i l l inr iz: i i i , ,n l i  I l ight  cosls l l ig l r t  nrr t  ; r lu ' r tvs b ' .  thc rnost
impor ' t : rn l  r ' r i1r . r jon.  ' I 'hc opt i r ra l  u ' i r rg sh;rpc nr iqht  bc r l ic-
tat t  d l ;v l r  i ' l r rb inat jou ol  c l j l lerent l l rctors.  sur:h as J l ight  be'
i l rv ioLrr .  habi lat  s l let ' t ron. : tnd s izc oi  prerr ' .  ancl  thc sclect ior)
prcssures lor  the |ar ious t l r ,nr . ,ncls nurY sonrr f  in. i t ,s l te t0nl j i t -
t i r lq.  ne(L'ssi t ;Lt i lg conrplonr ist  sr i l r r t ions.  Tlr t .  nr : r r rnrunt
|ar tg( ' . ' \ l ) ( ' r 'd or nt i r t i r r r r tnr  i ror | r  a l ) ( 'ed ntcd t t t i t  nt 'ce.ss; t : ' i iy
bt '  opt inral  for  Ihe bat.  - l -he npt in l r l  sperd {1i1<c t l r r  rv i ; rg
sh;rpr. ' )  inst lucl  var ic.r  r i ' j t l r  t i rc t i ight  goal ,  fooci  choice, : r r . rc l
lbr : rg ing behaviortr ' .  Wing 1o:rdinu :r lso i t r l lut ,nces tht '  1 l ight
spct 'd.  High rv ing lo i i r i r r te: :  (neccssi l l r t ing high i l r  i : rg spcccis)
ar l ( l  l ( ) \ \ 'u ' i r t .g loar i ings (1rer-r t r i i l ing hrn l lv ing sprt ' r is)  r 'an bt '
, rbt : r i r tcr i  u i th l r i l l l r ; (s r , .e l l : ls  l r ; - . r ' : l r l l t i ' t  l i t jo uir t r ls .  ] ) i i -
l t ' rent  cornhir . r : r t  jons oi  r i ' in.q lo i rd i t r {s arrd ; ls l tcc '1 j ' :Lt  ios i r re re-
r lu j re( l  1{)r  d i f {erc.nt  n icht ,s; inr l  l t i rh i t : r t  st . le i ' t io: i .  [ . -o l  inst tutce,
hi th l rspect r i r t io \ \ ' i1rg:r  l r t '  :ur  : rc l r ' : rn iagr.  lor  migrr ior . ,  l t ; r ts.
l l i f  t l r i r  t ' ing lor id ing i t ; in bc ior , , .  s i r rct '  thev ntcr l  i tot
ncccssar i l t  h:Lvt  to l l r  l t rst  ( : rs in | - t i r i tu ' i ts  at l  Lr ts i t t ; t_v l r  t  i . t j .
L3: i ts r l i th thc net ' r l  of  b,r th t 'nclLrr inr  l l ig l i t  : rnr l  l int t ' - : ; r ' ' i ' r ! .
lor  i r rs l :urce in cor lnrLrt in{  t l iuhis.  bcnei i t  l rom both e hiqh
: lspr ' (  t  rat io arr i ; i  h igh , r - in,q lout i inc i i . ' .9.  rnolossids).  Fl ig l r t
u i t l i i r r  vr 'getzr i ion rrc lLr i rcs rr lor i '  s1tr t t . r ls  l l l (1 l t jgh nr i rncur.r ; tb i -
l i t , .  brr t  r r ls t r  s i ior- t  $ ' inrJs ( t ' .9.  r rVctcI jc i . .  nteg:!c l ( . rn l ;L l i ( ls .  iLn( l
soutt '  rh i r to lo l lh ic ls :Lncl  vcr i i i ( .1 ' i i l io lL i ( l : r ) .  I i tscct ivorotrs l . l ; r ls
n(ad to be urorc nr:r i { ]u\ . r tb lc t l r : rn i rLrgirrrroLrs bats,  n 'h ich
pLtts h:ghel  de'nranr ls on lou'  l tass i in( l  lo\ \ '  l ' inu loacl i r r .q.

' I 'hc Rcproduct ive Phcnor l rc l ta Relat ing to
Fert i l izat ion in thc Jap:r t rcse ( ; l -eatcr

Hrlrscshoc Bitl, l?lt i ttrtloplt tt
. t ' t 'n t t t t t r  t t t t int tnt  n i l l t t l+

\ iurg I icr"rn 0h

1'rnt i r , . ' r ; rLe l t i l t t ' tnat inu hlr ts, ' rh i l r i l ' 'p11)11)nged sl)( . l . l t
s t ( , r i lgc tv1>e in 11rr  r t 'producl i r ,e p: t t ter l t .  I I r tq 'errr ,  no ul t t " ; r .
structur: t l  s f l lL l ies oi t  th is l t t 'c t r l l r r  l r ) i ) { l ( '  o1 r t l t ror iut . i ion hatt ,
bt t ' r . i  nr : r t l r .  et icept tor ' : i ( )1 lo [ : l l ] t ) i re l l r t  r l t i r ro l t l th ic l  b:Lts.
ThLrs.  thc pr( 'sul t t  stLrci i r ,s er; iLLr inr ,d srrc i r  r . r ' l t rocluci i t  c evi , r r ts
l r ' l l t t jnq to kr t i l izat ion : r . . i  \ l ) t , t l t i , , r_rnusi . .  \ i ) ( ' r . r1t  sr(r ' : tg( . .
l )11) l { )n!( ' ( l  sun. i r ' ; r l  o i  ( l l i t ; r t i l rn lo l l ic le : r r t11 fcr t i l izat ion,
r ' ; ru in l r l  pJug jornt i r t ion,  ; rnd al tc ' r t rnt  t r r . . : rns ol  s l ternt  e l int ina-
t ion rn the tcrni ik:  rcpr i rc luct ive f r i lc t .  fhe t rur .k, l r r  r i l tg l ( ,1-1tr ; l -
l iou r l i r : ;  c l l i l r i tc t { r r iz( .d bv an l r l tpelLrzu}ct '  o l  a r lensc ntatr . i t
i ler ivccl  l ront  t i te inrrrrr  l t . i r j l t , t  o l  tht '1; l r rsnt : r  n i t -nt l t r ; rnt : tncl  bv
the .>Lrbscclucrr l  l rnnat iorr  of  n1i( . r1) tu l )uk 's l ronr the dcrrst ,
nr ; i l r j r .  St ' r to l r  cr '11-t ,ctr i l t l l rs in ic s1;r :c i ; t l iz l r t ions consist i lg o1
thr.  j i lantcnts : r : rc l  l lat  snl . r r fh ER cis lcr-n: t i .  sccrtrcd to 1t lar .  ; r
r lual  ro1e. i .e.  grasping trncL rc l t ,asinlJ thc sJtcrr t rat ids.  \ lost  ( ) l
t l t t  sper.rrr : r lozor introclucccl  bv t l t r '  1ul l  copulat ion (rnic l .  or
l : r tc Octol t r : r . )  u ' r ' re stored ntairr lv in thc c i rucl : r l  is lhrrrus ol  thc
ot'icluct ancl lppr::rrt,ci to lta ,.',r ,,.'-"r1 rr'ith their- heltds
ol i i 'ntcd torr ' : t r r ls  tht  epi t l te ' l ia1 r . t ' l ls .  lnd some clc:rr l  spc,r ,
n l i t toz() : t  s- t , re cngLr l fecl  i l '  tht .  pserrdopor l ia.  Onlv tht ,  r jqhl
o\ ' ; t r \ ' \ \ ' ; ts  Iunct ion;r l  a lc l  l r  s inglr  ( ) ratr l ia l  to11ic1c persis lecJ
irorr  tht ,  cr) l )u lator)  st i rg(r  to tht '  Ovrr l ; r ton.  stagr (abclul  L l )
, \ l r l i l ) .  Dul ing t i r rs l rer i rx i ,  the ovunr *  as in pr lphase
(p:rc l i l tc l tc rx ' r l ip l , r tcne).1 t l te rn( ' i . /s i .s I  , . r . i th n.r : r r r l  hr .qc i i l r ic l
drrrpJcts l ts l r  nutr i t 'n l  sor. t rct .  ' I 'J t r '  b locl i  ro polvspernt \ .  scenr,
rrd to r ts idc in the zona pr ' lJucic l i r .  Ti t l ' r 'agi : r : r1 plLtg n-as r ler i r . -
t  c l  I rot l  I l . t t 's t r ; t tu l t i  r l is j t l t r . tur l r  o i  lht , r .aujnir l  rn l lc l )s i l .  Spt l .n l
urr lLsion in lo t i rc 1;rnt i r r i t  l lopr i ; l  r ; ( 'Cu]. t . ( . ( l  i t t  t l r , - ,c:rr- tc j : t l
rst l ln l ls .  ; rn i l  l i l t ro i t l :LsI i r '  ] ) l l i tgocl t l rs is ol  inr ' ; r<1e<l spt , r
nr : t to i j ( ) i t  l r r r r l  t l r t '  sLt l )sr ' ( iu{ ' i t t  s loLrghiDu oi  l l t r .  c]rrLrrr l r - , t r i : r l
c()D|( ' ( t t i \ -c t isrrr t r  lOgct l t t t  \ \ ' i t l t  ( l ( 'q i , i l ( ' t . i t l r , ( l  s l ) r , rJI i i tozo; l
\ \ ' r ' r l  l i r : i l  lor l r rd in t l tL '  t r lc ' r int .  u. : t i l .

Bat Research Nen's
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Tlr t '  Proccssir i r l  of  - f t r r ipor:r l  Cur:s in thc , \ t r<i i lorr-
Slstrnrs of  I ' " -choloi 'zr t i r rg f l i t ts*

\1 ' .  Fl .  ( )  Nci l l

I  r ' l I i r ' ,1; ' l  ,  l r '  ; r f (  ' l l l l ' , ,1:  ' r  I  r ' ,1 . r :  j ( : r - l  t i t i , ,  , ' -1 ' , , : -  , ' l

sorrar t tn; t j r  s js l r '  , ' r 'h i i lo,- ' l i t i ru l ) t i i : .  \1r) t ) ; l l l t ' i t l  te i ] . t l t r r i ' l t l  r ' l ] ts

ere i l l lpof t i i j r t  k) l  t ; t ig i ' i  t .Lt lg i l tg i r r : r11 spcctts.  r , " l i i i i ' i r l  i rat , l

Lts i t tg narr , rn '  i r ; t i ;d (r 'onst lnt  f reqir t ' i rcr ' )  l t iosonai-s ignals,  i i t t rv
l r r t l  ; i lso l r r ' inrpor. l , i r f  l r ) r - la i 'g( ' l  :L leni i l ic : r t io i i .  ' j 'hr , r 'o l r  l i  b i -

r t i t t t r : i l  terr t l ront l  t  L ias i .  t rot  c l t '  i r ; i t  l ) r ( 'sar l i  rn rr i ' r t i ts0rr i i ' t . : ] io-

I r r t : l t ion.  Thc t t 'nr l rL i r i r l  i i l ( ' l r : r ' ( i  l { ) r -1r ig( ' t  larr ! l i r ) t  i r  i l r r :  i i l

i t r r l l  J t t ' l t ' . . , , ' i l  f l r I  crr i iss i ( )n t ) i  I i ro : ]1 l l1af  l lLt l : : r 'aut i  l l rc r i . ' r ' t :1 i -

i ion oi  tht ' t 'c l to.  ( )nt  i rchrtv ior l r l  estnr l i i i l  i ' .  i r \1 haLs i : \ r rn-
nr i )ns,  Jr \ .  Sr ' r l l i :  l ( ) i .  l : )79) sr i1 i . jest :  i r1 rhi l j ' . \ ' t r , . l i : r ' ; ' i ; r r i ;L-

; r tc t inr t ' i r , t , : i r -a i :  in t lL,r  ( l .J  (nrLr)  st ' ,  Lan: lc ( i1.1:n1r t ; r l i rat

r l is t ; rnr :e) .  in thc : r r r i l i lor i  svst i : . i i r ,  t l 'o  spt 'c ia l  r le i 'h; in i . r , r ;

i r . r \ ' ( ' l r ! ' ( ' r ' r l r : : , , r r ' . ' r iL l r ' l r i .hr ' t , r ' , t ' l t ' t ' i i i i t ' :11;1 g;1. i i5:q 1i1111'o1
.)r 'c i t r ' t ' ( '1rc(  0f  son:r f  pul ics:r1l( l  r 'ch()( 's .  of  l -1te l r t : t i ta l  l r i t t i  tn

I t  t  ' ; r l  bt ' fnct 'n 1:Lt1se,,  r r r ;11 i 'L ' l r , res.  ' l - i l '  f j r - : r r  rLr t 'c l l t t t isr t i  i t : t :

l - .e i ' r - i  r lescr ibecl  l r l . i ! r : i r i iv  i r r  [ . '1.1 i r l r t : r ; r ;16{ i1qi1l l r '1 '5 l in; l ' i ' , , ,1111.*

vi : r  nr t l rc l  i r r i l r r j ;ur1 . ic t i r : r  l r l1t 'nt i i r l  la ie,r . . t : i r :s i r r  rn ic i i r ra in

t t i  i i t , r r is  i t i l l t  t ' : i t l - , ' t l l t ' r j l ts( ' i  ) t ' : ; l )Ct i l I  r ) ; t l i r f i lS i r ,  [ i 'XJ St i l r r t t l i .
' l  l r r ' : . - (on( l  Tlr( 'c l r i i i r isn) i r , r . r  l r t ' t ' i i  c l is , .or ' , - ' l - l r i  i r r  l to ih F\ i  anr l
lon: l  f  F- l : ' \ l  l l ; r1: .  l i l ( i  invi ; i r ' ,  s  i : r l i l iL l i t iL,n r ' i ' r - r  sp,rnsr:s rr  nr-

r l i r - ic l iL; t in( ' i i f i ) i rs:rr i l i i ; f i (u i i i i i r r l . r r - ' I r ' l - rOt i tu,  in l I t r : r l : . ' l '1 \ 's t

n, 'u i { - rn: .  iue i iut{  i i  to oar i i r 'Lt l ; r '  l i r l - ! lc i  far . { { 's .  ln .s()nl(

s l lL ' i t i ( 's .  L ' i r l i r t '  
- r t i r i i i i  

i r . r r ) r ) -  '1,  r" '  r ' l l t ic : t l  r r t -  t l ia l ;  nr i t  l . ' r  i ' ts

ol  t i re l r r : r i ' t  i t r r :  ( ) (  ( :L ip i r ra l  i r l  s i i r .h r i i  , i :  o l ls .  i r r  nr ' . rst l  i :heci  l t : t ts,

t iu- l - i r '1 r- ; i1 lg( ' js  ia ' i r rcst t r l t t i  r t f  i iern;r l jc i l l l \ ' : t lor ' r {  l l  t . t t r r r t l  ar is

in l i r r ' . i l r r l i l , . r r r ' { ' ( ) l -1( \ i .  l i )  r ' - ) l - r , } ! !  i l t ld l r : t ts r t ' i t i .J t  r t t t l :1, , i '

I r i i r l r , -c l r r r : i t iorr  a lnsi i r i t t '1ra 'q.Ltncv s() i r , t r  sr ! , ;n l i is .  s l r te l l  l ro i 'e

nl(  r ) t : i  o l  th i ' t i l r { , ' t .  a r , . .  i i l i )ur ig-  o l  l l Ie \ \ ' ings l r i  i lv l i l ' l  : r t -

<r i . ts.  ( ' i lusr,nr i r ror  l t , t , -L,rc i ic  s i r i l ls  i i l  t i t t  l l t r l iLtr l r t r  i r l  the ct l ic i
, iut ' t , r  t i rc I )oJ, .p1, . ' r  r ' i1er. ' t .  I { rnv i ieur(rr : i  in Cir-Fl \ '1 b; t ls , r re

ci .c lu is i t r : ) ' , ' : , tnsi t j le to r .nt ; t l l  i i t ' i l t t i l i r  nrrrr lL l l r t l i l i i r r  1) i  l r l r r r ) -
iL) l l ( '  Ci l r r i I r  s ig i ' l : t1s,  ; l t l l l  : , , r l l l  , , i  : i . ,  - , '  . t i r l rc,r l  i t t t ler l  :o

i r ror lLr l : r l i r , r r  r ; t t t ' : ,  r ' i t : t r ; ic te ' r rs i i l  r ; l -  nr i r i t r  s l )a( t j ts l ' l  ! i r :  r {  i l

. t ' r  (s tJt : l t  . : r ( '  i ) t tJ:Li (  ( l  l ; i  l l rL s,-  i t l t i , r .  l iu i  i t  ( ' r1,  { r ( l i r t : ;  l } t i i ,  h( '

lhe pI i1.rrar\  r r ' i1: i , in fo1 11r( '  c- \ is ior l ( 'at  ( , i  r i ( ) -c: i l l r ( i  " i i r { )u.r t ia

r . ) \ ' { l ra i l  Ci : ' .  I r \1 b:r ts.  r r rcJ rua' ,  b i  inrplr i i rnt  in r(1, . 'nt i r ' ia i i

l io i r  o l  i i i l l t ' r - r ' i l i  i ) ia\  i lxaies.

. \coust ic Lornnrunicat t ion in the \arnpircr  Rat,
l)i.:t t t otl t t s ro I u.t; tl t ts l

S.  I t .  l 'ar l i

' I ' l re.  r 'oclJ r-r ' l l ( ' i to i r r  1r l  lht ' r 'ar : rp i re bl t  rvas stLrdj i ' t l  in
sulal l  gn) i . ips ol  r i ipt i , , ' r '  a i l i r ra ls.  Acorrs l ic  propt ' r i ies ol  t i r t
s(x ia l  s igr) i r ls  i l rc : l l r i i l ls t r ( l  or  lhe i lasi : :  r i f  r i t r rat ion th: i t  e l ic i t
1her l .  Srvci i I r ' r 'n l - rasrc cJ] l  i rpes i l t i lc l  bt ' ic i rnt i i i r ' r l  i r .c,r i .
c l ing t r r  c i r11 r lurai ion.  separ,r t ion t i r re bi : t l r "een,:o:rsecut i i 'e
ca11s, pl inci l r ; r i  i rer l t tenei ts,  r l . r r -1hr l ! l ' i t r ; rnd r :orrr 'er . r ts.  Al l
\ 'o. i r i i r jat i ( )ns ai i :  i l i t l r i r  i t  l r r ( i l lenc\  .ange {)1 -1- i t }  k] lz:  t i re
( ' : i l l  (1ur:r l i r ln \ - i r r i ( )s l l . t \ \ 'c{ 'n : rbot t t  I  nrs anr l  1.5 s.  Dchc, loca-
t i0n , - 'a i ls  l I r '  t I i r lcs l r IcarJ i i r  r .nos[  >,rc ia]  s i iual i r tns l r t .s idt '
, ' t l : ,  i  , : ' i . .  l i  I  rn l -  i , ; t r ,  ; r  t t t t ' ,  l i ,  r t  i r ' , ,nr , . : i ,  '  r r t l i t i  r l t i r ' r -
t i , rn.  ' lhc 'qua: l r i l \ 'o j  i  o,- ' : r i iza! jorrs ancl  tht 'prc lerr , ' l (  i r  i ( j r  cer-
Lain c;r l l  t l ,pt 's  tk 'ar- iv , : lept-nci  on thc soci : r i  s t i r tus i ) i  a i l
enir . r ra l .  l {arer l  r ra lcs,  i r ; r  t , ' ; . r rnp1e, oi t i :n emi l .  r ' ,arblr :  r 'a l ls .
'J 'he l . r t ' l taI ior"el  r ' i ) l r1 i ' \L suggpst i i  th i r t  r iar ' l t i r 's  spr ' r 'a l  i l j  i i l ) '
pe:Ls]Ng signl is l r r r f  rver- i l  sr ' \ { 's ,  espcci i i lJ l ' t l te bir |cr- . r  nr : r ] t ' . rncl
i ts fcmal i :s.  l 'ur iher voc:r l izat io ls dist inct l , . '  occur r l , r r ing ag-

! l11's:r i ' rn,  t i r ; 'cal ,  p lar  r i i r l  urect ing ronacr i ts.  1 ' l r t .  i : r t r ' * t r r ja-
: :nrr-  i ,  ,  . l r , , t r ; r  r l ' r ;  t i , , ,L l . . l ;  r i r l t t r i .  : r | r ' ,  t t :a i , '1 ] , ; .1(  , l :  ; t
s i t l r t lc  l t l i l  c , rnr1r1e-r  crrrnmLrl icat io:r  . 's . . 's t t ' r r  jn Lf i is  h ighl i '
soL i ; r l  aninral .

R eproduct ion i n Fli)/1s',11r1.i ru r.,;i,Dliar'rrs in the-
Krrrgcr Nat iorral  Park

lJ.  L.  I r r :nzhorn i i t r ( l  l .  L.  Rair icnl ;acl t

l?.(  prodt i r t ion i r r  l lorrsr  l lus t i r ' .g. t ! ! i t t r  t ts is i re ing st , . rd ied :Lt
tht  1)()r then) t ip ol  tht  I inr .qt , r  Nl t t ionlr l  I ' : , r r '1. : .  a hr, : i l i tv  in the
austr : r l  i ropics. ' l 'hc i rars 1O| i rgt , in | i1;ur i ; rn i i r resi  i l l  i t . ; , .nr i -
: r r ic l  area t ' i th : r  s i r . ig le , ,ve11-clef incd raini l l i l  prak dur ing sLrnr-
r-ner.  \ l . r t ing taki 's  l ) lacc r lur inr  nt  jd-n ' int l r  ( f ronr. lLrrrc ortr la) ' r l ) ,
\ \ ' i t i l  I l i i r tunt ion l : i l rz r t ronlhs l : r t t r  c lur ing tht t  tar l r .  sul . l lnoi
(Oclober-Novcrnbtr) .  \ r i r . lual lv ai l  i t . r ra le 's ( 'onceive evi ' rv
) ' r i l  f .

Rl t iunfont i t  is  a l lh inolophoid l lat*

El iz lbeth f ) .  Pierson

Rltiittlr'ttttt hlt:: olte n bet,ii charat'tt't ' i.tt:rl :t.s a ln/,l i)holcjgic-
al i l 'pr imit i r .e l - rat ,  a i rc l  rcgaicLcd a. i  i in aar lv ot ' fshir l r t  o l  ihe
chiropieran l intagc. Al t i toLtgh Grzr1, .  in 186| i ,  assor: iater i  i t
n, i th lhe rhinolophoic is.  s ince l )obson (1815) i t  ha,s been pl : rc-
ccl  n- i th thc embal lonui ids.  ani l  s ince l { i ,15 (Simpson's c la-ssi i i -
a:r t ion) has been j rc ludeci  in r l te SLrpcrfal t i l i 'Ent l r , r i lonrrrr t i
<1r:a.  IJ iochtnt ical  eyidctrcc,  r i l ; t ; t inccl  b1.  arr  i i l rnunologic-al
cr ; r . r . r l rar isolr  cr1 blor id prot t ' ins.  in. l icates.  1)  Rl int t j r tnt  r  rc
i .Lrstr  to t ' t i t l r r l lot tur i t i : r  t i tan : i re : r  nLtr l l lcr  of  o ihr ' r - ruxa ( t ' . t . ,
r .espel t iJ ionrds.  inega( lL.rnrat i . ls ,  rh inoloplr ic ls. \1 '2\  f i l t iuoponut
associates $i th the rhinolr tp i tOir)  c lade. rnd u i th in th l i t  groulr
lnost  l i l ie l l  l ' i th the mr, .qader l t l i t t ic is aud nvctcr ic l : .

Anal l 's is of  Somc ec-rchlc 'ar  Componcrr ts From
Surface Preparat ionsi

'\cle 
i'1. r'

' l 'hc cochlca Lrour f ive specirs of  bats halc been i l r . rst iga-
red. ' fhe anirnals rvere col lecter l  a l iv t '  f ronr \ '1a1a1's i : r  in 1981
arcl  rvt- ' re .hoscn i rom di f ierent ianr j l ics (or subfamihes) to
roprrs('nt differ-ent rrodcs oi lift'. Thr'r' comlrlised Llipltosidlr-
os diatl.tttu (2), Snlolthilus ltttJtlii (3) ,r11d 'l 'adaridu mofs ('.J)
from the I'lir:rochiroptera al\d C)'ilof lrttrs hrat:ltt' itli.s (3) antl
Eott . rctur ls spckau (31 tr i  the \ lcgachiroprcra.  Al l  the speci '
lu1c11s were intra vitalll ' perfusecl and sui)sequentll: fixtci in
osrr i r rm tr : t roxide l ( j r  sur iace l ) rcparat ions oi  tht ' j r  cochleae.
Al i  cochl , :ae - ,vel t '  n i icro-cl isst :cted, not ing t i re nunrber of
turns io l  each sptrrr ies,  rnci  the sensorv hair  ccl ls we!-e map-

i l€rd onto cochl( ' ( )grarns.  Thr '  lo lkrn ins cochleirr  aonr l )o[a 'nts
r."'ere mcasured ar)cl :rnalJ'z€rd: the lcngth r)i lhe basilar mrin-
bl-ant ' .  lhe total  numbers ( l i  inncr iurc l  , )utcr  hair  cel is,  their  ru '
1: . ' . ionship io each ot i rcr  ancl  their  c l is t r ibtr t ion anci  densi t l '
a long thc cochlear spirai .  Oi .hc ' r  special  icatures werc also
n{) t ( :d.  \hr i r )us i :orr t ' lat i r>ns r i . i } l  be carr jed out of  thr '  cochlear
nleasures in these and other ' -s l rccics.  I t  is  a lso hopecl  to corrc l -
at t ' t l te above Icaturcs rv i lh resui ts f ror : r  ser ia l  sect ions of  ihe
si l lne or ckrsel_r '  re lated species.  as \ \ , r ' l l  i ts  d is-cussing their
c. l  r ' ' l t t  iun pr l l i r 's  $ hr ' ro rppt, , l r )  i , ' t l  ( ' .

Recording Bat Sounds 81'Nerv Tccl :n iques' l

.T.  I )ayid P1 e:rnd Ftsto A. \ lutere

Instnrmcnts for clctecting ultr:lsonic signals {rr-rm anir.ttals
rvert ' f i rst  propc.rset l  in 1879 but were ()nlv achje\ .ed in the latc
1!)3()  s.  Such "bat dei t 'c t r r rs"  procluce an audi i r ie souncl  f rorn
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a louclspcakr:r  r t r  t 'arphc,nes, r) r  r l tore rarel) .  a vrsual  c l ispl ; r , r 'on
an osci l loscope. Si ' r 'eral  c l i f fcrent pr incipies carr  be usecl  but
al l  necessar i l r '  involvc l r  s impl i l icat ion o1 the or ig in l r l  s ignal
ancl  thcrelore a loss oi  informat ion.  A cun-ent t rencl  is  to use
t*o corrplrment:Lrv nrethocis s imr- l l taneor ls lv and to rrcord
both on a strreo-r ' : lssct t ( '  r ( 'corder fc l |  latrr  cUtnl tar is, ' r r .
Nevr:r thel tss,  a cornl)1r ' t t '  i tn i t l ] 's is-  c lcm:rncl .s that  the rcal ,  ut i
f  r i r r rs l r ; rmcr i  s ignals a|c r t 'cort lecl  ( )n a l ) i .q i l -sp( 'ed i : rstrunten-
tat ion n ' r 'ordel  l r l -  srr l tsequent t i l re 'cxpat ls ion.  Flven rv i t l r
nr in iatur is i :d cclr . i ipnrtnl .  th is rnethod is curnbersome in the
1ield.  has high porvcr consrurpt ion and i -s vcr! 'cxpcnsive both
to accluire anci  to run. I t  a lso v ic lc ls rcsul ls onl l .a l tcr  rc l r ' iucl-
ing ancl  te( l roLrs repla) ' .  long af ter  |he cvent.  New dr\e[ , rp-
rnt 'nt : .  in col laborat ion n ' i th Q\ lC Instrulnct l ts Ltd. ,  t r l '  to
t to l r r i r inc the a( l \ 'a l i tagr 's oi  a l l  thcse Lc.chniqLres aud to nt in i -
r i r iz t '  th i . i r  dr : ru 'backs. ' I 'hel  a lso permit  a r :onsic lerablc c le-
srce r . r f  analr ' : r is  c lur i t rg;rc1ual  recorr i ing so that ac()r lst ic beha-
viour can br n: latcd to j ls  contcxt .  great l l  i l 'nproving the
vaiu( '  o l  obsenat ion.  In i t ia l  resul ts wi i l  bc prcscnted, inclu-
r l ing l ic ld- t r ia ls LLl tdcrt i rkeu in l ienvtr  th is suninrcr.

Llioenergctics of Pregnanc]. itnd Ltrctation in
Br i t ish Vespert i l i rxr id I lats

I ' .  ' \ .  Racet and J.  I t .  Speakrnan

Aninrals 1:r iccl  b l  inr : reases in enclgi '  dernancls b1- replo-
clr t . ' t ion tnar-  rcspont l  in ole of  t r r 'o basic u 'ar ,s.  Fir . t lv  br '  n-
crcasing food consumption. or : r l ternat ivt lY bV r ler : rerasi t rg t ' r -
pendi tur t 'c l l )  s()nre othc'r  con.r l t r rnent of  the enerr : i ' l tudget.  Es-
t inrat t  s ol  l r t  c- l iv ing cncrgr,  t ' rpencl i t r l rc oL pr( 'g l t . int  : rncl  lac-
tat ing brol 'n long-carcr l  l tats (1)/rr l l r r . i  uur i lus 1, . )  in North-
ertst  Scot lancl  (57'N) u,cre r t r : r r ie usirrg 11rr  c loubl l ' - labcl lecl
s ;Lter techl l ic l r t r  (  [ )  , r80) in au at tcntpt  to el 'a luate thc strategl '
i rscci  b1' tht :  b;r ts t r i  r 'opr ' r i ' i th thc excess i iemands o1 r 'upr ' , ' -
dur ' t  ion.  I )ur ing prt ' ,qnanc\-  th( ' re \ \ .as an exponent ia l  increase.
in both absol l r tc energv e r l t t :nclr ture ancl  t :xpendi tur-e relat i rc
to b: tsal  r retabol istn (R\{R),  f rorn approxrmatel l '  2.5 r  I INII t
t r r  a pcak oi l . i :J  r  Bj \ '1R at  p; t r tur i t ion.  This pattern st lggrsts
b: t ts rcsportc lecl  to t :ncrgl '  c lemirncls of  prr .gnancl  b l  inr : re;rs-
ing lood conslunpt icrn.  [ )ur ing lactat ion c la i l r '  errergy ( ]xpendi-
tur t 's  fc i l  in thc sarne range as c lur ing prcgnancr '  ( l : i - . ] .2 x
I l \ lR).  Since theoret ic;r l lv ,  ancl  f rom ernpir i t 'a l  str i t l ies of
other nt ; r rntrrals.  lactat ion ent ' rgv dcrn;rncls u 'ould bc exper: t td
to great lv exce( ' . ]  thosc c lur ing pregnancv t l lcse data suggcst

-sonre cot.nprnfi2rtion $'as being made in the encrgv brrdgct.
Possible mcchanisms includc- rc iaxat ion ancl  honrcothc'nur ' .

Homcostat ic Control  of  Rodl '  Food Rcserves in
Hifrcrnat i r rg Grcater Horscshoc lJats ( f?hinuhtfh us

. t  t '  n u n r  cq u i  n utn,  Schreber)*

R. I ) .  l la: tsonre

Hiber-natrng ( l r t : r tcr  I lo lscshot-  l tats \ \ 'erc strrdiecl  in
( l loucest i ' rshirr  and Sornerset hibernacnla as pr( ,v i ( l r is l ] ' .
Frrr t 'arnr nleasr l r ( '1ronls,  u ' ing sut . lacc l r re i r  ancl  \ \ ,e ight  dafa
nerr t  col i t ' t tecl  over s i r  \ \ ' iutcrs h-orrr  1!)78, i  ! ) .  \ ' is i ts r t ' r t re
nl i r ( le in Octol)er.  J l r i ru i r rv and Apr i i  in ea.h winter.  A mcthod
u' i rs c let ' t ' l i ,pt 'd l l r inr  t l test '  d l t ta tL i  est in)atc o/o bodl  for td re-
st ' r r , .s.  : \ l l  ese ancl  se\  groups. apart  f rom adul t  males.  sho$ ed
the sanrr '  r r . re;rn r i  bodv rescrvcs in Octobrr .  . fanlrarv and
,\pr i l .  Acl t rJt  nr ; r les shot 'ccl  Lrrver r t 'scrvc 's in al l threc ntrnt ths.
f ' ) r tL t l r t '  r re:nr ] t ' r ' t ' ls  l t t -c; t t r re t  ktscr tO t l tc r i t i rcr .gf()ul ls iL\  \ \ ' in '
1L' l  progres-\e(1.  In l t l l  ;Lgr '  ; t l t r l  sCl  gr()Llps,  lnt l  in al l  i t to l r t l ts .
* ick ' r ' i r r iat ion in l l rc l t , t ' t ls  o l  lnr l iv idLral 's  resL.rves \ \ ' : ts  cvi-
dcrr t .  I Io l .evcr.  s lanclalc l  devial ions l r l l  Jront Octr ibt ' r to Apr i1.
I - int ' l t r  rcgrr 'ssions l t t tut .on ( ' i r  hoclr ' rcserves prcsrnt  in Octo-

\rolume 26' -i

ber ' .  anr l  l -atrs ol  loss cr i  r t 'sr . rvt  s rrp to Apr i1,  shorvecl  str( , )ng
posi i i i 'c  cor-r-elat i r i ls .  Bats r i , i th lzr lge rescr i 'es lost  Ihern
rurpi11iv,  and l icr( '  \ ' r t rs: I .  Th.re is the rcforc hotneostat ic cor.r-
t lo l  o l  t t t i l izat ion o1 boi l - ' -  foocl  resirrvt :s.  Srtrv i r .a l  ot  indi-
r- i r i t l r ls  is  le lated t t r  su(tr 'ussful  holucostat ic col t t ro l  r )1 rc-
st  n 'es,  rathc-.r  th i tn to i r igh in i t i : i l  resr ' r r - i :s  at  an\-  stagi 'of  t l te
tv int t ' r .  Hor l t ' r is tat ic conirc l  o1 bodl . '  i ,xrc l  r r rst ' rves intpl ies the
c\ istence of  a hr ic l i  rescr\re assrssrr . r tnt  svstem l inked to i ts
cir -c:rnnLral  rhvthm.

F'lf ing l'larnrrrals on l)ostagc StamJrsi

.Jtrenrl' \L \,'. Rrivnt'r

iJ i ! ' , ,s  xn( l  other 1 ' l f  ing nrau.tntais l l t  1e:r lu i t  d tn tht ,  post i lge
st ;unps frorn cr , rutr ies throughoul  thc rr ' , r ; - l i l .  ior  rc: isol t r i
r - iurging l rour thc et 'acl i tat iLrn of  1; t 's ts (r 'antpire bats alr l
r : l l ) i ts  in. [auiaica) to th. 'colel l rat j ( )n oi  auni lersar ics ( l Iong
l iong in 19115).  \ {anv oi  t i t ts i :  st iu lJ)s : i rc i l l rL: t rated in th is
I ) r  )  - i l  Cf .

' \c-rod-vnanr ics 
of  f lat  I " l ight .

. [ r ] r t I l l \  XL \ ' .  RaIrret '

' f  h( f  wing 1l ' r ( )vc j ) . rent : :  o l  iur in la ls in l lapping f l rght  are conl ig-
r .1t 'cd so th i t i  thc rcrodInanr ic l i j t  o1 the r i  ings l ) roVic les thrusf
or propuls i rnr  appropr iate '  t ( )  thc spr ' .d and ;rccel t rat ion oi
f l ight .  rvhi lc nrainiaini i lg sLi l f i ( icnl  \ , { . ' r i ic : l l  I ( ) rc( '  to sLrppor l
thc ivr : ight . ' [ '1re u ' ingbea' .  gai t  1nr]st  l ) ( 'cr ,n i r i : r le nl  i i ' i th nt tn int '
iz : r t i rn ol  r r ret  hanical  anal  i r i t tatrol ic enaigl  ( ' { r rsLulrpl ion.  u i th
t 'c iuct ion,r i  the r isk o[  rner ' ]urnicai  la i lur t 'o i  the bont 's: tnr l
nrusclr 's ,  arrr l  rv i lh lhe i leccl  lor  rnuscle contract ion ch'n:rruics
to rcmlr i r - r  c lose to thc () l ) t inra kr-r i  h iL h thc ntr tscl t :s i l re adal)-
t tc1.  The resuLts ol  h igh-speccl  photographv of  l lv jng IDi . r r ) -
i ) ; r ts an( l  of  exper iment-s to v isual ize th( '  str ' r lc ture ol  lht  n 'akt '
\ '1)r t iccs rr i r  t lsr ' .1 to r l t : r i r t 'a ntechrur ical  t t todel  o l  t ' l tergl-
i icrs 's in i l ight  ancl  o l  thr '  forces i t i id rnonrr ' r t ts act i t rg ; t t  the
n' i i rg rcrr t  : t r r r l  on lht  strr l l tce , r l  lht ' l - i r rgs;  th is penni ts t ' . t i tna-
ti,rn ol irrrl cr, spced irN(1 othe'r aspects ()i. perfomanct' in llight,
rnd i ron courparr isol l  l - i th t ' i tc t ropir i 's io logrc:r l  r fcorcl ings
sho$-s hou' \rifrt{ illechanjcs art' corrrlated rvith nrltscle :ictrv-
i tv. ' I 'hese 1: l ( l ( ) rs calr  be conrbinrd u ' i th constraints inrposcd
bv nranoerirrir.rg ilncl pre)' cal)ture to sugge-\t likt'11' pn'ssurt's
iu i luencing t  he evolLrt ion of  c i r i ropt t ' ran I l ight  nr ,n 'Jrhc,Lrgr- .

lntcrspeci f ic  Kar l 'o logical  and Morphonrctr ic
Variation in ar"r L.inknorvrl and Thrce Knoq'n

Species of  fPl lsrc i rs in the
Krugc r ..r- at io rral I)a rk

(Sout l r  
' \ f r ica)+

L L.  Rar: tenbarr i . i  and l )uant : \ .  Schl i t tcr

Intcr '  ancl  int f iLspcci f ic  Var iatron r i ' i t l i in t l r t :  gerru.*  lp i  s i r ' t r . '
( \ l rcrochiroptera;  \ 'cspr ' r ' I l l ionidat)  i r r , ' \ l r icrr  appt 'ar  to br-
nror-e cornpler than is rr ' l iect td in lht '  t : rxonomic l i tcrat t r rc.
Considerablr  c l in ic;r l  s izc var i i t t ion.  pre ' r ' iouslv not rei :orc led
in thr :  t r rxonon' iv oi  th is gr 'nus,  has. ior  i r rstancc. r .ecent l r .becn
lor.rncl in celtlin taxa (notabl! E. rapcusis). It is postulatercl th:rt
r rn understancl i r rg ol  v lLr iat iou s ' i th in i rncl  a ln{ , l r ! {sI  spe(] i r -s co-
L'x ist ing zr t  a s ingi t '  Lr ia l i tv  l 'ouic l  l : i r : i l i ta lc i r i t t ' rpr 'ctr t t i , , r r  oI
l l r r  resrr l ls  o l  i r  Prrrr-Alr icrrn r t ' r  is ion.  ' l 'h is studr ' ( ' . )1rsr ] t luent lv
l { ) { 'us{ 's . i r1 thc intr ' r 'speci l ic  l i r r r \ 'o l rg i t  ; r l  ; r rd nrorpholOgir :a1
lar iat ion r lenronst lable betrvcen alr  as vet  t rnranrccl  forrr i .  ancl
thrr 'a ta\ l  rocognizrd i r  accorclance r i ' l th Lhe contr 'mporar\ '
t i l \ ( ) lonr)-r i l  tht 'gcnus ( i . t ' .1. .  zt t l t t t t tsrs,  -E' .  r ruTrr ' ls is ant i  [ .
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Iut t i t 'utot t ts)  co-er ist ing :Lt  a s ingle l ( )cal i t \  (Pi .L i1rr i .  n,r theru
I i rL lgt ' : '  Nat i r ; ,n i r l  ParL.  Renubl i t  c i l  SoLrth , i l r i t ' : r i .  ' I 'hrs Ltn '
i l rmt ' i l  fornr is rnt i r 'phon- 'et l ic : r l l f  interr t r r 'd iatc ln s l i ie br ' -
f r , . terr  / i .  tuf ictrr is axl  F, .  i i , t l l t t t to l i rs.  i r l i r l  c{)n:rer i l la 'n l l l  agtccs
trr , -hr 'p l rent t i ' '  r lcsr-r i i - r t - ion r i i  E. ;nci t l lor tu l  l r los ' t ' r - r ' ; ,  the
said taxrrr  is  i ; : r rvotvpi i ' : i l l r  r l js t inct  1rom C. :u l tu t t : i , .  E.
u1,r 'nsis as l 'c l l  t ts  I : , .  i t , , l !L i t i r ; / l t r .  On i j r r  r r l i - tcr ' l - . : tnd.
: ; ; rccir t t ' r rs : rn, : tver i r ig to t l te r les. t ' i l r t i r :n r ,1 1f  nt / ,h, , r t t , t t
aqi'.e Iiir\'o1J'pir::r1ii' uith I:i. talvtisi.:. ivhicli is in :Lci:rtrcl r,,-ith
i r .or l (  in l r rograss r ' , i r ich st t { l t ts t  Ihat  J i .  i t t t ic l t r ) t ' t t l | t  ) ;  a
syt l ( j l l \ l1 i  i t1 -1, .  caTrr l rs l .s : ts rest i i , .  o l  1s i ( ' i  i r i l r locunrrnie:r ' l
c l ina' l  i -ar iat ion rr . i th in the lat tcr  spt 'c ie, ; .  lu ; r r ld i i ion,  i t  i :  I ' r r  r :
seen that the rr 's t t l ts  o i  th is. tLrd: , ' \ \ ( ,u la l  L 'nhi i l r ( r . r  r ' l r t t - i i i , ; i t ion
rr l  t l re lc lat ionship l r r ' i .u 'c ' t 'n [ ' . .  : : t t l i t t ' t ts i . ;  iu l ( i  l - ' .  . { ( , ] ,7a111, ' r1 i .  At
prascl t l  n(r  ; i i i I l l t l ) t  is  r1 ladc t0 a1l0c; t t t  i t  n i i l r le t ( )  thI  uni j i t { r \ \ ' i t
l , r :<orr  r l i ,nr i l r l  1 l , , i l  P] l r i ; ' i .  !endi l rg; i  f ' rn , \ j r i t , t ; r  r -e i ' r r i l r )n ( l1

thi '  genLls.

N ight l - r '  l ) ispt ' rsal  of  l ) i t t t l r r . l t tot t 's  l lats r '1 l r i r / i
, i r r i r l t r  i t i , t i t j . )  I i r<trr t  l r  Sul i r r t rcr  I ioost  f i i te '

l ' .  \ \ '  i l i r ' i r : r r r l .on

\  l ro1rrr1; t t ior  ( )  I ) ; l r l - r ( ' i r l r ) i r ' :  l r t ls  / .11r,r i t . r  i l t i r t l , ,  t i l i t t i t )  t t  t :
r t t , , I i l , , r ' r ' t l i i t : l r lnt , , r , i ( t ; i l l r - ( ' ( ' ( , i lJ- l ) r ' ! i r r r i . ' l - l r r ' l t ; r i t t r , r r 's t
' i lc  i :  .  r l j ; r i  t ; ' i  1o ; r  i : ln:r l  ; r1, ,n!  \ \  hr ,  1r  th. '  i , r t t . :  t l i ' l ; r ' ts t  r ' :L i  l r
{ ' \ ' ( ' l t in! I . ' l ' l t t ' t - r torL ' t t t l t t t - ,  r tct ' r ' t t t t l t iLr t t - i ' r l  l ts i t tg '  1- t f i r '1\  . r
. , j1;11r i i '  l r . 'L ' l r i r t r l r i , 's  r r  l t i , ' l r  ; t t r '  l r ' i '  l l r  ,11. ,11:: r ' '1.  l - i t i :  l t i .gh

i iq l t iL ' r l  t i r ;L i r t  lL ' r ' t l i t t ,q l r - , ' l t :  . r lor t r l  L l t t  i  l i t l , t l  ' , i  l r i r ' l l  , )1 lL ' l l  Ic l ; i -

i1 '11 11; '1. '1 '1 ' l r . l .L l i r t*  " ,*( . ' , , , ' , , )n; l l r r l  
( 'nr \ '1r , , i r t r  \ \ ; i l ( ' r  r t r ' , r1.  ] t

. r l r , )  i ) r ( ,u l (  ; rJr l r , l ( r i r  l i t : r l  l r ; t ts i t  r ic i l r ' r i  ( i ) i t r ia i i ' i ; t l ' l r ' i l i : : i i t t t

\  ( ' :  l l l ( )ng t l r , '  i ; l i I r l  t ' : rc i r  n i ,q1r i ,  i ro i  r i ' r ' ( 's . . ] i i l - i l ' .  j r  l t ' r^ t l r t t l l .
' l ' i r , "  r - r ' l1Lr l ; t t - ] ' .  i l t ( r \ ' (  i l  I  l in)  r i i t { - ' l r  . i  l i r t  ; r i i , l  , ra(  i l : i r ) l i l l l \  i r l )

l ) ( i l l ( ' ( ]  l1r  l r ; r i i  j  r ) \ r ' r  l i )  l i r ) r  : r i . ) r lq l l r r  r ' r i I ; r i .  l ' i t r .  lutr \ ]  i l i : r

l ; r i r (  ( 'nrr) \ ' r 'nr i 'n l -  r ' . i , . t i ( '11 rr t ingl in.rq o ; r i l . j i r i . ( ' r l  l j ( i l lLr l : r t i , ) r -  r l

] ) ; rLr l r t  n l , r r  I  l ) : t r .  o l r  1 l r r ,  ( : i l t i l l  s \  - i r  nr .

( -onccrning thc ! ' rcscrt I  Si t t r i t l ior t  of  Ihc [ ]o l ru l i t t ion

I)cnsi t r  < l f  t  he \ lousc-e ar( ' ( l  l iat  / '1 l r  r r i  r . r  l r  r / rs I l< i r l i )

i r r  t l rc \or lh- \ \ 'cs1 l ' , t r ro l rcarr  l lordcr . \ rea*

I  i  I to l r .

Sinr L '  l l r i  hr : l i r l r i t ig o t l r l  l1!Jt l  -  t l tc  l loLrst ' ( ; r l ( 'c l  l ) i , l  i - r ( i l )
u l ; r t i rn i r  thr '  \1 i i lc l l ,  [ i r t t - r1;r ' r r t  i { 'L ion h:rs ] ) t ' ,  lnr , 'nr t t t l i  i t
, lU( ' (  r l .  . i l1 l r , ) i l l r l r  l i r i - ,  j t , i .  I i r ; i  , r ,  . 'Lr t  r i ' r i  i !  l l ) i ' { i [ r ) {  , , r . l r r t t  i r t ; r l i

t ( 'L i r )n: .  In ; r  i ( t ( t  l i r r r  : r ' i  l iorr  o l  Soni l r  ' l 'h i r r  
ingi ; i  l , i r  i 'x l r r t l>1c.

; r ,  r ' r r r r l in!  t r r  l  l r . t r l i r . ' l  , r r t r l  ' i ' r r , . , : ;  ( l  1)S( l )  1 l r ,  l ) ( )p i . r l ; r l jon r l jnr in

i . . i r r ' t i  r ' , rnr  lEir i i  l l : l i1 i l  Io ( i i l  i r ( iu i '  lL 'nr . r iL ' :  in l : ) l ( i .  ln t ] r t

\ l t '11rcr l ; rncls,  * l r t ' r ' i ' .11.  l1, i r1 l . (  i r  1:Lt tc i  i l i ih ( ' \ i in(  t i ( )n.  \ ' ( r l i ia.

SlLr l t , . r ' ; r r r l l l t ' , r - r l l i l ( r i i ( ) ) , ' r 'u lL i r i , l ) r ) r i r l r l  l iv t , r t , l i r i r lL i ; r i , : in
' , ' .  in l (  r  ( l l l lu l (  r  

-  
l1) i l i  l '3 .  ( ) i :  i i r ,  Lr t i r t  r  l r :ur t l  l i ler . r  i \  : i

: r iz i  r t l r l r 'poptt l l l icrr  i r r  t l r i 'nt i l : i ' r ' ,  i ' , ,1,r t i i ls  { i iJ  l f ( l  l i l l  sr)r i ih

r ' : !51ir)( ' i r : :1. i r ' l i ( 'Ri l i r -L( ' i r ) - r ' i r . I r r l l r is l r , ; r l l ter i  is ; l l r ! i rs( f \ '

r ' r r l , , r r ' .  i r r  u l t r r ' i r  : r roLlni l  l lJ t l  ; r i lLr l i  1t 'nr ; r l r ' -  i r : l \ ' ( '  r i t i : i i .d i ! ra i r

\ 'o i l i rg 1r) f  ur ; l i r \ ' ' . r ' i l -s. ' l -hr '1;o1t, t l ; r 'L i r rn r l r r r*1ir , ,1 i2 l l l r i r rc

i ; r ' l l  r t r r rsr , r - , .  r ' , ; lDnir  -  
'1 

i  . j1 ' r r ,  r - r .  ' l - l t I  r ' , ) t r t i ) :1r- ; j t i r  t , ] ' .  . r l , ror l
sLtrr i r ; r l  r : r l t '  o l  i i r t '  n l ( rLr : ( 'a i l r - i ' ( l  l : l t ts  is  r l r i t '  to l l tL '  goot i

r  ( ' ( l i r i -  (  ( r r ( l i t  j ( ) r r :  ;ur i l  go,rr l  r ' l in l t l l  in t l r r '  l lh l r r r l ; r r r r i  r  o i i l l1 i ' i l
' , r i l iL . t i l  i t t lLr1- i ' , ( '  i ) r1r i ( ' (  l i ( , i l  ( ) i  l l r ( '  r ' (1() \ i : i .

The Anatornical  Rasis for  an Orgarr izat ion nf
Binaural  Response Propert ies i r - r  the In{cr ior

Col l iculus of  the l {ustachc Bnt i

L.  S.  I {oss,  .J.  Yy'er-rstrup and ( i . I ) .  Pol lak

'I'he inlcrior colliculus of the mustache bat, Pi(t1ltlolus

f ; r i rncl l i i . ls  : i lJecial i l r 'd to procc: is t l rc 60 kHz cc'nrpont 'n l  of  i ts
con,st rur t lrequenct' (.cirolocation cir1l, ha vi r r g ar1 €rnlaf ger,l isr )-
Irtclriencl' region utich corrc,sponcls to tirc anaton]icallY cit-
l inct l  dcr: ;o loster io l  r l iv is ion (DPDIol  thc cenl l ' ; r l  nLrcier. ls of
Lire infcr ior  col l i i :uhrs.  NeuLorrs u ' i th in th is isolrequencv L)PD
are narrowlv trjnerci to 60 kHz ard har,'c a char:rr:teristic iLinc-
t ionr i l  organizat ion in u. 'h ich cel ls havi i )g s i r .n i l ; r r '  b inaural  res-
Dorist: propr-'rtics arc for.lncl grotrpr:ci togcther, u'rth each bi-
naural  c l ,ass r)ccr- lp)  ing a speci f ic  l )or t io l r  o i  thc Dir [ ) .  ' i 'he in-
l€ ' r i . , r '  c . ) l l i (  u lu:- .  is  Lht  s i t , - '  ( r i  ror l \ 'ergerrc e oi  l l ic  ascrrrdirg
projeL t ions of  at  le; tst  seven scrpal 'atc br:Linstcrr  rucl i tory nircr-
1ei ,  c:re h oi  ivhich dispial 's  ; i  urr i<1irr  l 'esprrn-c ro l r rneural  st im-
ul i .  Hl  pudhesiz in.g rhat their  proj t 'c : r ions onto the I )Pi)  nr ight
inrpose this organizat ion ol  b inaurai  rcs1)onsc propert ics,  \ \ ' r
r  ) ra( l  c depoi i ts of  holscnrcl i  sh plror ic lasr.  into l l l  iys icr logir :a l l r '
de: i inrc l  r -egions oi  tbc D[ ' [ . ) .  ! \ 'e havc c letcrrrr i r iecl  that  thr '
I )PI)  rcccives pro, i t :c l ions i rom i .ach oI  t l tcr  ht-ai lst lnt  nLic le i
l ' ) : i , 'h projc 'ct  to th i 'cenlral  j r11clr .us,  : rnr l  t l r ( 'se proir , rc l ions ap-
pcar l ( - r  or ig inate i r  the appropr- iat .e d0 kHz regions of  rhe
lorvt ' r  aLrdi tor-r '  c€rnt( , rs.  Thcsc | r 'o j rc i i r  )n i  ArL nor uni fornt l l '
i l is t r - ibuted u ' i t l i in t l i t '  I )Pl) .  r i  i th ih{ '  t i i l ) ( )g la i )hv of  i : rputs
grnr i .a l l i '  cor:r ls lx l ic l ing to tht  organrzat ion ol  l l inaural
rrrgi . )ns.  Pr,r ject ions to nroninr la l  rcgions oi  the I )PD inciuclc
nlor laural  nt tc lcr i  st tc i r  as the cOt hlelr  nrLCrlei  i t i rd i l . r ( '  intL.r-
i . i recl iate and ventr : { l  nui : lcr  o l  thc l ; r tcral  icurniscLts.  Binaural
brai i rstcur nuclc i  terr i l  to prrr iecl  t ( )  moro bineuralh 'dominated
port ions of  thc DPD. Sr4rporteci  

'bv 
r  gr ; rnt  l rorrr  thc NIt l  (NS

2 i  286-03).

Sensor l '  Prcvalence Drrr ing l \ Iu l t inrodal
Ccrnditioning in P I t 1' I h r t o nu t s tl.i scr t I o ri

G. Rother

Thlee nrale l ,esser Sptar-r ' roseC Bats (P r l i .sca/or ' )  nerc
trainer l  in a t \ \b-choica : lpparr t i rs to t thocsc t i te s l i r lu i i ts
markcd -sicle for food rr:u'zrrtl. As stinrLrli \\,ere uscd: a) 2-38
kIIz pscudo-rarrrlonr noisc; intensjt\' 70dIl SPL (3() crn); b) rvhitc
l ight .  i i  cnr in c i ianr. ;  br ightnc.s-s 1.35, (0.13, () . ( )2 and 0.002)
t--d/ in2:  r : )  5 ml/s : r i rstr t : rm lu l lv  satul : t ted rv i th gra-ss or
banana i ru i t - f la\ , . )ur  j 'espe(-r ivcl) . ' fhe l losi t iv t  assignrnent
c(Jnsisted oi  these thrcc s i rnul tarreoush'  pre-stnted signals.
'i ' l ic animals mastert'cl this tash afttr srrrprisir.rglv short time
(180 r 'Lrns r 'aclr) .  In thc fo l l ru- lng test  ntnsr \ r i th sfparatel ] -  prc-
sr :n1ecl  : icot tst ical .  opt ical  and ol factor l 's ignai ,s.  the opt ical  task
turneci  out  to havr,been learnccl  best ,  fo l lou,ecl  b1' thc nuisc
sign:r l .  No at tcni ion \ \ 'as paid lo thc i ) i lact{ l r } 's t intulus at  t } r is
t inre but a[ ter  sonre i500 rLrns oi  L-xtra-traini l tg ior  each, ai l
thrr :e aninals per lornted ven. rvel l  on ol lactorv cues ( i .e.
grass.fiarvor.n') oni]'. ' l-hus ilii thre.. pilranleters coulci br tr.stcd
againsi one another in direct bimorial contparisons to et'aluatc
the sc:rsorv l ) revalrnce. Lr ul l  contbinat i ( 'ns tesiod the -strong
opf ic,r l  st imLlhls u 'as ans* ' t r red l )est  io l l ( ) \ \ .ecl  b1 the acoust ical
one. SLep bv step el tenuat ion of  the opt ical  s igna) (see b
alrove) accordingl)  led to int ' rc:rs ing choice rat ts of  thr . ,  other
two l . ) . r [u l1( ' ters.  T|ansposi t ion oi  the grass- l lz lVour \ i ' i th thc
rnore .?ccustorned bar]ana fniit-llaYour, \\'lticlt ri 'as easilY done
in lcss than 20 rurrs,  onl1- s i ighth improlcd thr :  e hoice r i t tus ul
the ol lactor5 st imulus i r . i  comparison to ucoust i t 'a l  ancl  opt ical
s ignals.  In a separate ol factor l -  test  the anirrals shc.rwed a
st : ; t r t t l t '  srrrpr is ing prtr lcrence of  bananl i  versus gi : tss odotrr .

Ililt Researclt Nervs 7I
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- \n Ul t rastructural  Studl ' '  of  N{egachiropteran
Spermatozoa: Impl icat ions for

Chiropteran Ph1'krgclv l .

()rerg Rouse an.l Sirnon Robson

' l 'hc spcrm of a1l  species u 'cre found to bc v( ' r ! "s inr i lar .  l 'hc
ht':rcl is t:-xtrcrnt'i1' ilultencci ztncl sp:ttuiate: tht rntclcus is c.rp-
ptc l  hv a Iong acrosrxnc that con.rpr iscs thc proxir la i  hal i  ot-
tht  head ancl  covcrs tn 'o- th i r r ls oi  thrr  nu( lerrs arca, ancl  a
pronr inent srrb-acrosornal  space possesses zr unic luc 'anvi l -

l ike '  shapc. I l t 'dunclant nuclc: I r  eni 'e lope fornts a 'scrc i l l '  in : r
restr ictcd regior l  of  thc neck, next to the base ol  thc proxirnzr l
centr io le ancl  thr  r lost  pn)xinur l  of  t l ic  n-r i tochoudr i l .  The a,r-
onenrc is atrpir :a l  for  mammels,  thc ccniral  s inglets ar is ing
distai  to t l re ouier <lot ib lc is.  Coarst :  f i l r r ' rs 1,  J,  6 and !)  arr '
largc,r th.rn the rcnraincler, a leature ,sharecl *'rth the nricroc-iri-
rop[( ] r i i ,  nrrrst  in-scct iVcrres ant l  the pr inr i i te l .  ' I 'he 1;rrge sub-
acrosomal spiLce of  the megachiroir ter : ln spcrnr i : r  s igni l i |ant-
l l  d i f ler t ' r r t  i r t inr  that  o1 thc nr icrrx--hiroyrtc ' r : r .  Tht 'sc resLr l ts
rrr t -  consistcr . r t  t  i th a large phvlogcl t ' t ic  t l is tauci :  betu 'een t l ie
l  l l ( , ,  l r i f | l ) ler : l i :  ; l t l r - , , tdr  I  r .

The- I ' roccssing of  Complt 'x  Echolocat ion Souncl
Elcnrents in Bats:  A l lchavioural  Approach*

R. C. I tor .erud

lJats cri the specics .Vriclr'fto ttlbit'rtlns an<\ Rltinohtphtr nttt.,:i
rvcrc,  t ra ined lo discr i rn in:r te Ci l ferences in target distancc' .
Louci ,  l ruc-nlnning art i i ic ia l  puiscs,  sunulat in.g the bat 's
natrrral  CI i ' /  FNI echr i locat iou sor.rncls.  in l t ' r fercd rv i th c l is t iutce
r l is t  r imin: i t ion.  Svstcmat ic nrocl i i ic : r t ions in tho tcrnporal  ancl
h-ecluencl strLrctLlre oi the arti[icial 1lulscs re'suitecl in orcierrl,v
changes in t i re c legrt 'c  o i  int t ' r lercncr ' .  Art i f ic ia l  pulst- 's  sulrr
iat ing the natural  Cf 'or  FN{ colr . rpon( 'nts alore hacl  no el fect .
' i ' lL t 'se i incl ings incl icat t ' that  CF/Ftr I  bats usc both the CF ancl
FNI conr l ront 'nts ol  their  CF/FN{ echoloc:at ion sounds for
r l is t : rncr '  < l iscr i ru in;r t ion.  The CF onsct : rct ivates a g;r l ing
nrech:ruisrn that ,  dur ing a nzrrro,r ' iv  def ined subsequent t ime
l  indou, enable:-r  the ntrvrrus s] .stenr to i l roces-s F' \ ' I  prr lst ' -
t 'chr i  pairs ior  c l is tant:e infomrir t ron.

The Abi l i t l '  to I ) iscr imin.r tc Sugar Concentrat ions
in Glossophaginc I3ats+

H. . i .  RLrbbelke and O. V. Hr: lvtrscn

l) lou'cr  v is i t ing bats of  the sublarrr i lS '  ( i lossrrph:rginac

l.Olosttpltagu ttrit' itto ttnd Arntrra ntuli_tt'r) ri'erc ke.pt. in cait
t iv i ty ancl  t i r t ' i r  behaviour r i  as stucl iecl  l t r  utr 'atr . 's  of  ar t i l i i : ia l
i lorvt ' rs u ' i th di f ferent concclr t rat ions and port ions of  sug;u'
solLrt  j r ;ns.  ' l 'h t  leech.rs crrrr lc l  be r , r l t lo i red onlv c lunng hrrr  er
ing llight. Wlrcr'r givc,n a choice bctu'ecn diifr:rent colrcentra-
t iuns of  s i rcros( '  sol t i t iotr  the bats l t r t ic ,n 'c.c l  col tcei l i rat i ( ,n i  u i
20 35r l i  comparcd to t lxrse of  10 , r r -  50(%. ' l 'o  ana11-ze their
abi l i t l  o l  c l iscr iminat ion be' t r r 'ccn di l lerent col tcentr i i t iuns
their visit,s at t\\'o leedcrs wL're observrd, tr-ith rrne ft'ccier
i t : i i ' ing a cor)st i tnt  ( r i lncet) t rat ion o1 1{)rXr i r r r<1 tht '  oth( ' r  a
i ' ; i r iable r .oncentrat ion.  (At each vis i t  lnoni tored b1-a l ight
t re l )  -  a p, ; r t ion of  ?{)  ( tnu)1 r las punlpc( l  into the glass lcssel
ol  the.  i t - .c 'c ler ;  the elcctr ic control  o i  the i tumps arrd the count-
ing , r f  v i r^ i ts * 'as pcr lornrcr l  b1'  means of  a rnicro- l r rocrssor
de vi t :e) .  ' l 'hc at ' t iv i tY pattcnt  o l  the bat-s wi ls const i tnt  or .er  the
night u hrrr  l ) lot t ( .1 in 1.5-tninutt .  int t ' r r  i r ls ,  )xr l  "burst ing"
then observt ' r l  at  i t  l iner sr t : l l r t .  Rr 'g inni l t .g r i ' i th t r i l r l  :utc l  t r ror .
v is i ls  (5()" i ,  choicr '  lcvcl)  t ,acJt  etc l ing,  r r i l l t in ahout hl l f  an
hour tht '  ln im: l ls  prc ierrecl  th, '  ieecl t r  rv i t l t  the lnore aonL-el t
1r ; t t t ' '1  srr l r r t jon.  I ' iv i 'n l t  o; t t ' -1rct 'c t ,nt  c l i l l r . rcncc i r t  crrnct .ntra-
l ior t  s: ts c l ls l  i rn iu:r t tc i  s igni l ie i rnt l r  .

Voluine 26: .1

Ontogt:n3'  of  the Echolr)cat i i l r l  SJ'stem in the
Rtrf ous Horseshoc \]at ( ll i t i tu t I u I I t tts n t t"x tl )'

Rut lo l i  Rrtbsart i t - r t

h l  ; r  rnat \ r rn i tJ colc ln l ' t r l  r r tant '  t i r r r t ts i t i tc ' ls  f t l lous hot 'sc 'sh, le '
Ixts (llhinoloflttts rort:ti) in Sri Lanlia the vttt"tng bats ri'ere'
i rorr l  l ' i th in a pcr iocl  oI  lurr  n 'ceks in the beginrr ing r-r f  Or- to
frrr .  Dur i r rg thc f i r ,st  month t l te l lc \ \ ' l lor i l  bats 

"r 'cre 
icf t  bacl<

insidc iht 'c i rvc i i l .  n ight  u 'h i le t i rer  i t r lu l ts leI t  for : rg in.q. ' lhe
b;Lbv bats fhcn crou'clccl togel-ht'r in large (tlustr'rs at thc \\'alls
ct ' t l ic  c:r \ ' ( 'ancl  c ' in i t tct l  isolat ion cal ls r i i th ert t ' rgr '1rar ' l ) i  i : r
the hur lan hear ing l i lnge. Ll  lhet  f i r "st  c lavs i t f ter  b i r lh thel
s i ;ectr i r  o i  thcsc t :a l is ,  t ' -vt ' lusi lc lv ent i t t .ecl  throLrgh thc niol l th,
shou'e'cl a irar-mtrnic :itn.rctrlro u'ith a funclantr.:nlai lrccluencv
l)el \ \ ' ( ' ! ' i r  7-12 kI Iz;r t rd l r ' , , r  u; ;  t , r  I lLtr  h: int t ( ) t t ics.  \ \ : i th i t )  the
l i rst  w(ek the l rat tc lu ol  t 'or :a l izat iOn rct t .Lainecl  const i tnt  but
ihe f reelr : i 'nr ' r '  i r ic le: t . ' *cd ; incl  le l r th i ' i l  . - - ,1L," ' -  t ; t '1 l i -egn 1{ i -20
l i l lz  1,rr  the iundarut 'ntrr l  i rer lucni  . ,  , r i  t i t t 'cal l .  In brr ts ot  th i - .
. tge thp r l i i l i l r ' r r f  herrr in,q coul t l  l tc  d i . ' t - r tor ' tstratr 'd nei thel  b l
l tehaviouraL tests n()r  b l  e ic i ' t rophvsiol , rg ical  re l rorc l in l1s 01
i , \ -o l (ed pi , t . r t i ; r ls  jn thc in l i ' r i , r r  col l i t : r t l t rs.  I i i r r l  the 9th dal '
on auci iO5lraDrs coul i l  be rnt ' l is i t rcr l ,  l t ro l i r l l l ' t t tncd to a l rc '
c luei lcV r i r r l tc  bet. , reer 2l)  50 hl lz.  - \ l ' l t ' r  t r ' ;o ' . r ' t ' i ' i is  the bats
st111 i ' ln i t t ( , r l  harnroni l  i : ro l ; r t i ( in cal is thrortEdr thr  l r roul i r  \ \ ' i i i r . t
i r rnclunrr 'nt l i l  l i r 'c lucncv r ;1 : rbou1 20 l i l1z,  ln i t  i l )  l )eL\ \ r ' t r i  thcse
t l i l is  shor i  seqLlenccs Oi VOr: . t l i . r : r t i t rns r ' , 'e |c c ictcctal ; le tvhir :h,
l i l<e i ,c l 'ur l r>ca" ion cal ls i r  l tdr i i ts .  are r . .mi l ted thr ' , r r . tgh the nose.
' [ ' i l r ]sc pulses r i  c.rc higher in l rct l t tcncl  r t  ht 'n comparerd rv i th
the'ola1 vocai izat ions in t l r r  sarni :  rur inr : i is .  The funi lani i 'ntal
l i .equcnc:r '  o i : r l roLrt  29 kHz u'as hel(  rodvn( 'd l t . r ' t l r 'cr  hartnon-
ics at  i rS k l lz  a:rr l  87 l i l lz .  - \udir ,grams i r r  the s; i ine brts shou-
cd t i r : r t  thr  hc ' : r r ing r i inge l racl  s l r i l tc tL tou'ztrc ls highcr f r rquen
r ' r i . :s  and eluci i l ; i t t 'c i ; r r  incrc 'ascr i  hcar ing rcnsi t iv i tv in t l re f i -e-
c lLrcrrcv blLnd tr1 t l t t '  s t :cond l tarmort ic oi  t i r t '  c : t l ls  enrr t ted
through thc nr isc.  In the cr iursc ol  the l l r i i  up t r r  the 5th tveek
at lcr  b i r th the secotrc l  h:Llrnonic ol  lhe r ' ( ' l l ( i loc:r t i r ) r i  cai ls in-
t'r'ea.r'cl iror.n 53 lillz to reai:h tire lr-t-c1r-rrncv range oi 7li'73
kl lz.  r 'oci i l izcci  br  tht ,aciul t  bats.  \ \ 'h i l i '  in i t ia l i r  sot tnt i  encrgr '
had bcen r . 'c1 ' . ra l ) r '  d istr ibrr ted in ; r l1 'banr ls ol  tht '  harntrrnic t : i t l1.
in ior l r  r r 'cek oLd bats l l te st 'cont l  h: t t ' t r t t i t r ic  t t 'as r 'nrpharsizt ' t i
b l  a i  lcast  2()  dR. In : r11 stcps o1.tht 'c lcvr ' lopmcnt aur l iogranrs
cr- .u lc l  bt '  recor( i ( ' (1 that  shorvt t l  an incrcasr ' r l  s t 'nsir iv i t l ' l t lne( l
to t l . r t '  : ret : i ind barnrol ic r l  thc 'e ' r : l ro l r i r :at ion c: i l ls .  ' l 'h is hear ing
l i l tcr  : ;h i i t r r r l  l ronr 55 l t l lz  r . ip t t ,  ,  8 i r l iz  corr t inuousl i  r :or  t r i r tg
narr{)w( ' r  f r t 'c1tr :nc1. ba nd..

l )efcnsc of  l : t -cding Si tcs b1'  Nor lhern R:r ts
(E lil s i c us ti i Ls.su n i) t

. lens l t t  r ic l l

, ' \  nur.s ing c() l ( /n\ '  oI  fb f t .ntalc rurr l  i rer .n bats.  a l l  inc] i r . ic i r ra l -
lv  r i rarktc l .  t las stucl iecl  in South-Ccnir-al  Sn'eden. Obscrta-
t io11s arn I r ragi t rg l t i t ts  u 'c,re rn:rck '  on three r i rst inct  leecl ing
si te 's u ' i th i r t  25{)  p l t , l tu t l te roost. ' l ' i re bals for : rgcd indiv i ,
c lLralh aud cstabl is i r t '< l  t t r i ' i tor ics at  f i rcdlng si tes ar.ounci  t rees
ancl  i lu i ld ings.  I . )ach l tecl ing s i t r  rvas used regular lv br, tu l  to
lour I 'e 'mrrk. . r .  Other Ienl i ics : rncl  r lon,mornl ters ol- the t :o iont
ust ' r l  the f rcding si tes oc:c l rs ional lv.  In lnrs ions into alreadl .oc-
i rupi tc l  I t ' r .c l ing s i i t 's  rcrsul ted i r r  t t , r r i tor ia l  conl- i iets (- l7, l i r ) ,
l rassive c icparture 'b. , 'o le or both opponcn.rs (1i3i , I r )  r . l r  nrutnal
i t (  (  ( ' l ) tar tce (1 1 I ' i r ) .  Terr i tor i ; r l  crrpl l ic ls ' , i 'er t ,  i l i t i : r t t :4 1,- i r i r . r r i
lv  (1){ t ( l i )  b i ' Ihc fema]es u 'ho v is i ted the leedin.q s i te i r r  qrres
t ion rrgr i l . i r l1.  These inLl iv idtrals u ' r , r t  dorrr inant,) \ct  nun-
rcprodrrc i lg fL.nrales;rnt l  t ron-r lent l t t rs ol  thc colonr ' .  i \  r "ank
(Jfc i ( ' , 'occrt | f ( ' .1 :unong t i l t ,  ; r  ! i l i . i l  \  is ; l ' r r . : "  r t  r ' : ta i t  tee( l in! l
s i t t ' .  Tr . r r i tor i : t l  conl l ic ts u r . r t .  st  l tL:r i  l t r .  mean:r  o l  ; rggrrssir  c
chlrscs airr l /or  ; rur l i l ; i t '  r 'ocl t l iz i l t i ( ) i ls  ;ut( l  possiblr '  h l  nr t t tLral
avoir la l tce oi  t l i r  tct  r - i tor ies.  C oni l i r . ts occulrercl  throLrgl tout
t l ' ie sLrrnnrer,  but  bcc: tnte l t ,ss f r '< 'qucrr t  i r r  - l r . t l l  l 'hc 'n t l re i : tst , t . t
a brrnr lance i t l ' r t 'asecl .

Bat l lesearch Nervs
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IJ iochclnical  Stucl ies on t i re I ' Ia lc Accessorv
Sitr ucturcs of ,/r'oirs,'1,,rr., i t sc it r' t ut t t I l, '

\ ' .  \ i  S;rpi ia l

. \1thou11h ihr '  : r { lu l t  rn:r l t : .  l r ie : r t i . ! t : t l l \ '  : tc l  i r t  f t ' , ;nr  O( ' t / )bpf
io , \n l i l ,  ihc test is c: i i .nbi is l r r  o l tcal is oi 'spernral-ogr:ncLlr  . lc-
t i i ' i t1 'c lu l i r rg th is 1 ' t ' r ' iot i .  orr i l  dur ing Oclolrr ' r - l .Jor l in i tc.r 'zurcl
i l  scLror l r i  i inrc Jt t r i r rg f" i , 'bnL:t l i - \ larc i i .  Si : i ic  a. : i r1 t , r 'c l r . :  i r  thcr
t '1, ' id ic l r  r l r is .  p l ' ) r i l : i i tc  ar l r l  L ol  l r r  r ' 's  g lanci  l turs t ; ; r i ' : i l l l : l  t r  t i re
spermatogcn.t ic , :c1. i ' , ' i fv  in thc t rst is.  ' l -ht ,  : r i .noulr  , r i  s ia l ic
at i r i  is ,  l rou'r- ,cr ' ,  negl ig ib) t . rn 1hr scrr in: t l  i 'a .s ie les.  . \ l ; r : r l inc
phospir : i l i isc. ict iv i t l  nr l ts r :1, i -s i t l i 'paral le l  1o t l . ie s1; t ' r 'ntzr i , ;gL, i r ,
e l ra a(: i iv i t - i '  i r r  : r l l  thc- aara( 'ssoi ' \ '  r t l t rct i r rct i ' ,e r)rg;11s. ' [ ] tc
ar: ic1 i rhosir l ' , : rUlse a(t t i I i t \ -  i r r  : ient inal  r .esic lcs.  l ) j . ( l ! t t ra ie ;111d
C()\ \ ' i ) (  1 's Sl : l i l ( ls  luns ytat , r )1t '1 to I l re: ;1- l t ] r , l l l t i . rg,-ni t l i r . l r r : i r r  ny
in fht '1t . : r t i : .  l rLr i  h;rs i i  s i i tg ie peak rr f  l t : i i i ' i t1 in thc cpir l td:  r r i i : r
i ; ,  [ ) r 'ccnrbr ' r  a] ier  u 'h i t 'h t l t r : r r '  is  : ;  gr : rd i r l i l  11, .1 '1 i '1q,  ' i ' ' , .

1;hls iok,gical  ro l t '  l f  ' .htst '  tnet : r l ro l i i is  is  r l iscLr: ;cd.

. \cc)ust ic Sigrr i f icancc of  t r t ig id ' l racl ieal  Pouclres
lund Inf la lc( l  Nas;r l  ( l l rarrr t rers in th( '  I ichoiocat ing

[Iorr;csht;e I'nat, R lt i tio!,tl.titrt.. li i li i rhrandti*

i lor l , ' r - i i r i i  . - \ .  Sir t i rer . ,  lLnr i  .Jr .  i I l ' r ' r '  J .  ! i i :n. ln l t ,

. ILrrst ' . , .hor 
bl t t , r  l iar ' , '  1 l r r l r . '  r r ig id.  t l r r l i l i rgei l r r i i : , .  r , i r ' - l i l l r  r i

ch: i t i rbcr: i  r r 'h ic l i  r 'onnl  r ' t  i r i  thtr  t rachta l lch; , r t i ]  the 1alr ,nx.
' i ' , \1r  o i  thcsL, i l fc  loc:r t r i l  ' r r  t ' ; ic ' i r  s iJt  , r l  Lhc t r ; r ,  iLca rrn
nrccl iat i  l \ ' l r t l r incl  the lar ' . , 'nx.  ih, :  th i rc l  is  rbr  s: i l  i . r r  tht .  l r . i r :hr 'a.
op'- ' r ' t ing i i r t , r  i1 br ' : l : : l ) ( )Jt  r luci .  i ' l icse i t l ts  a l :o hlr iL ' in j ' i iut ,c i
nasi l i  f  i rv i i i r ' \ .  l t .  l t ik i ,  hr i indl i  l rofnai lv el ' i r t  l l r t ig i i r . i i , r t r , r ; r
cOrlst i t r t  1t t '11i i t - ' t t : i  s{) , i . t r  I ) r1 isr : r  t l l IOlL ' :1 i  their-  tcr . t r . i l : . .  [1t ,s l
o i  t i . re c i rer '1 ' r  is  in t l r t 's t : , :o i r11 h; l rn ior i ( ' l i t ; l i io0l  l7 k l lz ;  n ' i t l - r
l l i l  lurLcl : l r . r l r i . l l  : tnd hrqhrr  i raLnror j r : :  sLi l . )Fr- ts i l . i .  \ { , 'c  i l r i  r r
in;esl i t : r t r , ' t i  t i re r l tcr i .  on Ll i r '  l lcrrr . l : : t ic  \ \ :a\ 'a '  forrr  in the
ir ; ic l re l i : rn i l  / r r  t i1!r  e l r l i t tc( l  : :onarr  l ) r ls( ' ,  r r i  sr- ' icct i re l i  f i t i i ; tg,
thest . 'c , rv i t i r , ' : r  e:rr l  o i  ior-c i r tg the bnl .  to i 'o, ' ; i l izr :  th lo i . igh i ts
nrrulh br '  : l r i l l inq- iL:r  n{)sfr i1: j .  I ' - i l l i lg ; i i i  t i l ree t racl loai
,1)ol tch 's h: tc l  nLr i 'o i ts is l r tnr  s ig i r i f : i 'an ' r  i ' i iect  i ;n thc Vtrc i t i  orr t .
pLt i .  br t t  i r r i IL ' ; rscr l  tJrc l i ;nt i : rLnr- 'n l i r l  io l . i i i lo i i { rnt  in lha t iar( ' i r r i r
abort t  l i r  1113. I rurr : ing r l tc bat io vo. : l l jzc lhrorrgl .L i ts,  u.ulr [ l t
l . iar l  l r r  e i l t 'c t  or t  t j r t 'sr tbgloI t : i ]  acoust i r ' \ \ 'e. , 'c l , ) inr  b l r t  t i t r :
l r t r rd i r r . 'n la l  r f  Ihc crr t t -ccl  [ : iv t ' iorrr-r  i i 'as i r - i r ' re i isei l  r ro t r - :2()
c l f i  r r - i t l t  thc ' l i r t l : t r t r i . l th hi t lnoni ,s i r rcrr ' : rseci . rb lur  10 to l i i
1113. conrparecl  t i r  r r : rsai  an) is!  jo i l .  ' f  hc l lnci  harmi, , r i r '  r r ' ; ls  un;r i -
f tcfed i r r  th lec cr tsrs l l lL l  . r t t ! ,ut l l t (  d i ( - i  r l IJ  in ; l  Jrh , , isc.  P: i l .
1 ia l iv  l i i l ing t i r r ' i r f lated r . isal  crr i l i r 'c  i " i rLtsed r ,7- i l  d l l  in-
c:rease in tht-  nas;Ll i1 'eL'r t i t le( i  iunclnnr ln l i . . i ,  i ;Lr1 f , - rs ing Ihc t r i 'cr
nasal  cavi t jcs l i r '1;er lor-a, t ing r i l i '  111111r 'st ,ptrul  h; i r i  1 lJ c i f tct
ort  the anlpl i t , " r r le rr l  l tarnr,rnic ( 'o l r l )onCni.s rrr  i j ' , i '  en' , i t l r - : t l
i )u isa: j .  \ (a ! ' r )J ie Ll i ( l ( '  that  the t rarch{rai  pout i res at tenr late the
:rnrpl i t r t i le ol 'L i re iLurt l : rnr , . rn l : r l  t rarr : r l iL l , ,d ' .o l i r r '  lLurgs,
pcrhirps to salr .g. i i i rd l r r i inronlrr l  ptr i - . rs ion,  : r r t r i  th i l t  r iasal
p: l is : lg( is s i l l )prL 'ss t i r t ,  iur t i ianrenLal  p iLr: ;  . i r r i  anr l  . l l . i r  har-
t l r r r ics oi  thc el l i t tecl  s( iu i r i  l l t l lse.  This l t ro i t r t  is  s i i l rpor lccl
br NSi:  gr .ar i l  i lNS S:-J; i ) ! ) .c) .

, lc t iv i t5 '  Flat  tcrns {) f  N() l t - iJrcc{ l i  n g Conrntulr  i  t . ics of
.\irltrr/rr.. itorittlt (.)[il itj tt]ali(t. ( it i rofit'] 'tt)

in S* ' i t ; lcr lant l l

F l : rns l l . i , - : r '  : i1utz rrrc l  ] { : r r i r l rne H;r l l icr

' l - l r t  . t ' r tsoi i : t l  r , ' r r l  l r r r , - ' i t t l t i : ,1 : rct : i  iL i  l iar t l r ' l -ns oi  .nt ' .  l r r , ,  ! : t , te
rr 'err '  : ; i t i r i i rd ; r I rng r ivers t lur inu iht '  r 'ears l l ] i -U-1! i85.  'J 'ht :

i iat i l i t t  pat tcnrs , r l  t ivr : r l l  , \ .  t t t , r ' l t t lu . , r ' r ' r t  l r1] is l r ' : r i rd bv
u\ 'c i r t  r ( . 'coldcfs (Zi :  { j ;11) \ f i i i . i r  \ r ( ' r (  cr) l l r r rL '+ ' ' r l  \ \ ' i th nj t ra '
s() l r i ( '  r ic [ { ' (  toas 1(J\ ' ! t l  i l r i ; r i )  ' i 'hc sc: is i )n: l ]  i ) t r '5r-u( |  \1:) : l  r .s

tabl ished bv obst:r . " ' : t t ion i i1 emergirg \ t .  t r r t ' luk;rncl  foraging
int i i l iduir ls in npar ien are: ,s.  ' Ihc r-eiat ion i tc i i t "et ' r r  ( l i t \ - rL i { } r i ts
rind 1or-aging si"r(-'s iis ri ell as tire rel,ai jrin betu,een regislrated
iliglrt lctivit,,' :uxi prc'sence in clar -roost,s r'"'tre ptriuied b,, rrb'
servations of rellcx nrarkcri inrlir,iclr:;r1s at roost sites (( nterg
ing, rettirrring bats) and in l.oragin.q ;rrezrs. 'I-herr is nrr rvj
dence ior reirrodu(rt;or1 o{ ,\i. nociulft in the stu(l\. area. \{ost
i , i  ihe l inou'rr  c la l  roosts i , -e1c abal tdoi l ( ' r l  c iLu' ing s j - l ) ) tnter:  Oa-
r,'u1.riecl roosi-s consisttd ol malt's onll' arci or.rll ntails r,,erc
clught in r ipar i iur  loraging areas dur i t rg th is t in ie ol  the I  crrr .
With lhe except ion of  Noveniber,  IJtcenrber and .J l inuar\ ' ,  N
)tt).tti( {ar"ga(l regularli' on ivltrrn cvcnings lhlouglrout the
)'ri,ir. In spring N rt\clu.la ioragtd. nrainir, in the cr,e;riric :t
sunsci .  A sccond ioraging pt : r ' ioci  ' , t . rs rcrr-r . iar l ;  obstrr ,ecl  at
sLLnr isc dur ing summer.  A s ingle foraging pcr iocl  ; r t  sunsr: t
1\':ts iliu ntlc irr iutrimn. IroragitriI periorls at .runsct .ln.i
s 'd l r r ise lasied abr iLr i  20 to 90 rninr: tes r .acl t . ' l 'h t : r t  is ; r l
s igni l ic ; : ; r t  d i f ferc:rce i r f  l i r i - : rg i r rg t i r r ie bi : lu8r l l t  . ( 'n l lL ln i t j {^ : .
ol l,.rrt!t sexc:: and thost- rvhich r:oiisisted o1 n.r;rics onLv. The
ch;rnge frorr  r rn i r r - ,or l l i l  io bi t lor la l  l i r raging p. i t tL. f l l i  aat)  l i i ) i
bt' t'xplirirt:rl b,r'tire rt'producti,,'c stxiils oi Ii. n,x:tttlu bcctiuse
lhr:re occrtrs n0 brc ' t 'c i ing i r r  thc st i rdr '  a l rca. ' l 'h{ '  i r r r - : r - t i r . ;
period :[ sunr-ise secnrs lo tleirend on \\'r]:tthe'f c,)ndihons.

' \ i rprarcnt 
Cornpet i t ion lJctu 'cen T'rvo Spccies of

West Afr ican I i ru i t  t3ats

J). \\-. 'j ' ltorttar;

in Ii r:rrr- Cl,.rasi. \\'csi Alrica t.r,".o sper:ies oI ptcroirc'did flLrit
Lals (,Ilicrollt;t' itlits ltusil/us Lrnd I;PonnP:i butltiltoJ,r'r) sl-r.ru'
e\ t rcnle o;er lap in habi tat  use and dict .  I i , r t i r  specics rr :nr i l l l l
in the sir'.'anna zonc throtlghout the \'(:af anci during tl.e clrv
i ( . i isolr  mininrLrur , r f  fnr i t  avai labi l i t l '  brr th spcci t :s relv heavi l l '
or)  a s ingle l ru i t  species,  I i icus t t tpcu.r i . : .  \ {hen the biomass of
ripc A rrz/r'lsrs clrops to irs tninimunr at tiie ht'ighi- r-r1 tirc tlr'r'
sc i rson, the resident populat ion o[  E.  htu ' l t iho. / r ' i ' i  requires a1l
thc avai labl t .  l ru i t  resourcrs.  At  ih is t ime nark-ret :apt i l r r  es
tirnates oi the If. pttsillt.rs popularion sho\l' that it suf fcrs rivcr
l i  J0{o reduct io l l  in rumbcrs.  ' fhe populat ion :subseclueir t l l '
re('overs throLrgh t\\'o birth/recr-uitncnt periocls rviien fruits
:1re sliperalrundanr ciLrring the wet st'a:;on. !'. hutt/ilrt.ii.ri anti
t rL prrs i l lus afpi 'ar  to cronrpete l r r r  the saire l imi t ing t lu i t
resour(e:  hr ;we\. t ' r ,  th is per iod () l  colnpet i t ion is too br ic i  t0
re-sult in tht'e:tinctiolr oi .1,1. lrr,sillu.s. '\nnu:r.l 

cr,cles ol t'mit
ebunclanct- '  i i l )pezir  to be r : r i t icur i  in perrni t l ing c,)er istencr ' .

: ' \n Automat ic and l {erno(e Nlethot l  of  Observing
Strmmcr Colonies of  Rats ' f

Virginia l\,{. Tipton ancl David C. Derl.,vitsch

'l'herse o'bser.,'ational techniqlles wtre clcvehped to provide
i l i r r i r ra l  d i .stnrbance of  a uraterni t l  colon) '  of  Pl tcr I r r : ;  htLrn-
.rJ id i i  i ' i rg in i l l r i r .s.  \ \ t t r  s- is l r rd to determiuc the pattems ci i
r l ighl lv seasolal  acl iv i t l 'and obser l i '  the bats in the roost r lur
ing the da1' t ime. Observat ion of  the bats is done ent i re l f  in
n('ilr- ilrirare(l (IR) light, \\'hi.h cannot bt: tletectcd b]' the
: ln inrals.  Bt 'cause hunrans also c i lnnot detect  th is infrared i l -
lL inr i i . iet iun,  : rn I l l -scnsi t iv t :  intage in l .ensi i ier  tube is Ltsed.
Thr:  c letected i i luminal jon is then convr:r ted to comp,rs i tu
l idea) ; l r ld lecordcd on [arpr.  for  ]atcr  r i t ' rv ing ani l  anal is i :^ .
' lhc ent i re,cL' tup is por iabic and is poq'erer l  rcnrotc l - r ' i r1.a
i2\'' DC sourcc. 'l 'he ecluipnrcr)t c'en bc Lrst'd ftil cither s]rorl-
or  long-ternr recording. With th is svstem, obsen ers can be :rs
i ; t r  as 50()  1r 'ct  f r , rm the bats.  can sl t - r 'p t i r rough thc nigir t  i f
dr .s i red,  and clr  not  have to bc'alert  at  tho t imc oi  the bats '  ac-
t i \ . i t \ ' .  T 'ur)  possiblc '  k inds oi  l ights : r re nr iner 's rec 'hargirblc
I t 'ad'acid lamps l i t tecl  r ' , ' i th Kodak No- 87 IR f i l ters and l ight '
scaf ler i l rg lenscs or high rxr tput IR l i1 lht-enr i t t ing dioclcs
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( l -D[ ls) .  l 'ho mincr- 's lamps r i , i l1 operate for  about i4 hours
nr, i l inr t tnr  ancl  : r r t '  nrost  use lu l  I t t t 'ovt ' r i i ight  l ieu' ing of  ) : r t 'gc
artas.  ' I 'he LF,Ds can easi lv be conuected to the rcmote

l)r) \ver soLlra( ' that  c:rn ht  lech;rrgcd throughout t i te season.
Tlnrs,  an obst ' rver u 'ould r ,n11'h:r . ,e to enter a mar 'erni t ) 's l te
t \ \ icc:  ( ) r )ce to set  up anr l  once to rernov(r  thc equipnrent.  l 'he
irrr lgc intensi i icr ,  r . i r ieo ( 'anlcra iurd zoont lens at t :  i t t ; t  t t 'ater-
prorifcd tube rrhich is r.nountecl on a motorizecl tripr-rd. '\ll 

op-
t ical  adir , rstnrt 'n[ , .  :urc l  c] i rect ior l t l  posi t ioning arc acc() t l tp-
l ished t l r rough rer.note-control ie( l  r r rotor c l r ive mechani :ms.
i \n imag,. '  cnl tancer,  t imc/datc gencrator,  and high t ' t :soir t t ion
monitor irlong u'ith thc tnc.rtr.rr clrive controis ert' ioc:ttt'ci
remotell, u'ith the VIIS video rccorcler.

Echolocat ion:  I )etect ion of  Phantom Targcts in
Noisc by'  Serot ine ISats;  Negat ive Evidcnce for

the Clohcrent Ileceivcr H.v-. poth csis 1-

N. Trorst ,  B.  \ , loh] .  an( i  A.  Sur ivkke

I is ing a 1.Lrs /  no paracl igrn.  thrcc '  st ' rot i t te bats (Ef f t  .srca.s
srrol intr . : \  rvcre t ra intc l  i1 l  a target s i rnr t latrrr  to report  thc
prescnae or: thsertcc ol  i r  l )hant()nl  largr ' t . ' lht :  et 'holotat ion
ruriers n"trn: intcrceptccl ir1' a rnit:rc-rphonc, amplifieci, ancl re-
tLrrnecl  l rv a loucls l re l ) r t ' r  i ls  r r t i f rc ia l  cchot 's rv i th a c lc lav oi
lJ.2 mscc anci  l r  l t ' r 'e l  c leteln ' r iner l  bv the ovcraLl  gain and cr, \ '
anrpl i tLrc ie.  ' l 'he pcak i tn.rpl i t r , r r le of  cacl t  pulsc r" , : ts rnoasLtred,
;Lncl  t l r t ' t ,c l ro l t " , ' t ' l  r t ,cci t ' r 'c l  bv t i i r :  b;r t  calcLt la lcd.  ( 'a in sr ts
adju-stercl  as in convcnt ionai  up/dou'n audionrctr t .  The target
ui is i l r tsentr( l  i r r  50' ' i r  of  thc t r i i r ls .  chost 'n l rset tc lcrranclorr l r ' .
False alarm rat t 's  range'c l  i rom scven to 1t j ' [ r .  LInder thesc
cordi t ions tht :  three bats requirecl  echo levels oi .10.  -1.1,  and
. lE dts peSPL (S.D. r  1 lJ dB) ior '50'{r  c lctect iorr .  The rc iat ivr ' ]y '
h igh l t 'vels u ' t ' rc louud to bt-  c lue to the c lut ter ing el lect  of thc
rci i l  et 'ho f rcnr thr  l ( )u. lspe: iker.  Subscquent)1 ' ,  lJ te 1;hantom
Lrrr{et  r t . rs r l : rs l icc l  u ' i th tont i r t t - tous,  r r ,h i te noise (N,, , )  ar  -19
dB r t .  l0 ut icroP;r 'H/ t  I  J.  Thlesholds incrrased bv sevr:n,
nirrc ancl  1,1 dB. Elrrgl ' f1LLx ck:r is i t l  (Sg) of  a representat i r i
r:rv at thrcshold amplitude rvas compritecl t() Lrstin)ate signili
to noise rat ios.  (Sg/Nu).  Thc rat i , rs Iounr l  u 'erc l l ( i .  l7 and -1!)
dl l .  At  ; r  s i rn i lar  rate oI  fa lse al i i r rns,  : r  cohcrent r-cceiver rc-
quircs a SE/,r-n) oi  about t rvo d[J.  We conc: ludc that our 1irc1'
ings c1o not sLlpl lor t  the h1'potht :s is ol  a cohcrt l r t  r t ' t  t ' iYct  fut-
tht '  t 'chrr locat ion s ig:rals bv bats.

Progress 1 'hroufh Bat Corrservat ion Intcrnat ional*

\'{erlin I). Tuttlir

Current conscrvat ion prol ; lents zrnd progrcss tv i l l  bc repor-
tecl, alrd a neu' 15 r'niittte slicic/tapc progritm, "\Vh] Save
Ftats,"  r i ' i i l  be shorr 'n.  The progranr consi-sts oi  7 i  - . i ic les of  27
gcnera ancl  , i l  spccies,  i l i r - rstrat ing bat v l t lues and conscr-
r : i r t i r rn nt 'ecls r ' , 'or ldu idr ' .  I t  is  designt, 'd to l ) ronrot t '  a buttcr

l rLrbl ic r . rnclrrst :Lncl ing oI  bats ancl  u ' i l ]  be avai lable in apl t rop-
r iate i r r re ign language cdi t  jo i rs.

Prokrnged Storagc of  Spermatozoa in
l l ibernat ing Rerts*

T. . \ .  I lchidrr  ; r r rd 1-.  Nlor i

' l 'hcre have bcen excel l t 'nt  anci  er tensive revi t ' t 's  of  th is
probk'rn ( l lacel ' .  197J. I979).  ' fhe prt 'sent paper deals chi t ' f lv
u ' i th thc ,s i tcs and nrrc ic ol  s l lerm storage, 

'basecl  
otr  our o\ \ '11

rr l t lastrLrctrrr . : t l  obscruat ions.  In t l i t '  t i tb le,  "Sr in i la l . "  r -efers
trr  l ive s l r i 'mr rr 'h ich havt '  est : rb l ishcd :r  s l rc ia l  or ient ; l t ion
l t iu ' : r t ls  thr  cpi t i r t l iu:rr  ancl  c iost ' re l r r t ionsl i ips lv i th the
rrr icrovi l l i  or  i r ldent:r l i01)s ot  tht 'epi thcl ia l  cel ls in the pr incipal
s i tcs.  " l - i t r . "  incl i t ' r tc.s l ivc '  spt 'nn lacking suc h or icntat ion and

ass:ociat ion.  in l i l t rat ion oi  po11'rnorphonur: lcar leucocvtt 's
i lcr ts rrOt (x{ 'L l r  in th{ 'strrr : rgr 's i t t 's ,  a) thoLrgh rDgr: l f r i tc1] t  O1
spi ' r 'matozoa b\-  the epi thel i i r l  celLs is i ,hs|rvccl  ln the sun, i r , .L l
s i" ; 's  wi th the t rcept io l r  oI  th, :  uterus and L'oi l rcu]us tubancrrr ,
oi l '. at:runttt:;.

Narrou'  Band Freqrrcncv , \nal1 's is bv
I icholocat ing Bats*

\ la l i : inut ' \ 'ater

Ncurr ip l rvsiologicai  duta r ln t l rc t l r l t ing charact t r ist jc--s of  tht '
peripheral itnd Centrai :tuclitor-,.' s|st.lt1 ol hats arc. sunrnr;rrized.
The'se comparatir,e clat:r are rlisc'.rssccl in rr'iation tci results
rrbtaineci  i l i  i ron-L'cha) l { ) ( r i t f ing l ramnr: t ls  in, t rc l t ' r  Io \ \ ' { ) r l {  ouI
basic s i r r i lar i t ies ancl  to c ic ' f in l  stnrctural  and fulct ional  d i l '
l -e.rcnces u 'h ich urn be i t r lcrpr*tccl  as aclaptai ions to the cclro,
lo, :at ion t : ' ,sks.  [ ' : t r t icul i ] r  r r t tent iorr  - ,v i1 l  be pai t l  t ( )  t i t i t  t \ \aJ
nrost  sharnJl '  tunecl  mrrmni:r l ian ; :udi torv s\sfr . t rs for incl  in
i ror .scsi ' i t r t  bats rrnr l  n l rs[ : lche i t i rLs.  Neu resrr i ts ctrrrel : i t ing
sptciai ized cochlc:rr  mlrrphologl-  rv i th sharp tuning ch:rr : rct t  r -
is t ics dr:r ivccl  br  thc I IRIr ' tcL 'hnir lut  to ntal)  th( ,  l t 'L-r l t i t ,n! ' \ '
r - t '1r ' t 'scnt :Lt ion in thc L ' , rchle;r  r r  i l i  bc '  presentcr l .

l ) i f {ercnces in t l " re I -ocal isat ion oI  Nuclcolus
(h'garr izer Regiorrs i r t  Chronrosrr t r t t 's  of  Eur<lpean

Vesperr t i l ionid [ ]ats*

\ l iLr iannc |o l l t  th

' l ' l tcre;ue onh- lerv,  l>rr t  d is l inct  c l i f lcr tncr:s in l i t t  t i r ronro-
soir l ( '  s t rL l . tLrre ol  Eur,rpean \ ' 'cspertr l io i l rc l  ba[s.  \ \ ' i t l l  cc l te i l
s i : r in ing t tc i rn i r l r res (Q.G),  t l re di i iercnccs of  t l - re ihen vis ib le
i r : rnci ing 1-r i l t tenl : .  t : : tn i t t  nt t is l  (as( ' : i  l lc  l t t la l l -s:cd . ls  t rat ls lot : t '
r.ions ,rI complt'te chrotnosonral arr.tts. 'l-r; ttuc's s'rtrllri 'st', hou-
(rVrr ' .  thL'rruclcolus r , r {atr izUr regions (NORs) of  v i l r i { ) t l i
spccies are to br ' iouncl  on c l i i ler t ' t r t  chrcl t tosort t t ts. 'T 'ht  loca-
t iorr  o l  the NOI(s does not oni t , r l i l fcr  betr . r 'ect ' r  genera.  bt t t
: r lso bei l r 'cen indiv idrral  spt ' ,  ies u ' i t i t i l  sonl( '  g( l l ler : i .  L. ls i l lg
thrr  rcsul ts oi  r \gNO.;  stairr ing of  : r i r  dr ied c:hrotrost inre prelr-

ar-at ions.  thc EL:ropeau Vlspt ' r t i l iorr id ' ,  c i t t r  1 l t '  c l iv idr 'c1 i l l l  t r
tu 'o largc gror. tps:  I .  Spet: ics u ' i th; t  secont lar l -constr tc l iot i  t ; t t
chr.r : rosotnt '  15,  s 'h ich l 'at i  bc provt ' t l  l ts  : r  N(JI{ .  Sonl t :
spet ics possr:s:  a lur t l ter  pr . i r  o l  c l t t  ot . t . t t rsontt 's  bear ing an a( l '
d i t ionir l  NOR. r \ r longst lhetn arc:  [ ' ) l t l t ' .s i t t ts * ' r r t t int ts.  Pipt '
s l t t l l t rsst t r i i , f t .  l : t rh l i  : tnr lJ) .uul l t t t . t i i ;  . \ \ ' r ' /a1z.s1te.* / r ' r iand ' \ ' .
r ior la1rr  (adcl i t ional  NOR,in chromosontr :  3) ;  I 'L 's[ tLr t i l io
mttr inus (adcl i t ional  NOR r-rn chrr)u- iosorre 2i- l ) .  l i .  Sprci i ' r
rv i ihout seaonclArv corrstr ict i l r r .  l {cre the NOl ls art '  Iocated
ab,lle thc centionrerc ol sevcr;rl at--rocent-ric citromosomcs.
St 'c1Lrt 'nt ia l  st i r in ing (AgNO '  ; r f ter  Q bancl ing) sho* 's thnt  d i l -
fercnt clrror.r.ros(jlrirs ilre cotrcertrecl rvith clifft'rent gencra (:rnd

srrlr.gcnera). Anron.qst thern lrc': Pipi.;f rclltr.t Piltrs/rr'l/rrs. gentts

- l f ra l rs,  gt ' r ' rus [ ' i t rot t t : ,  On t l r t 'onc hatrc l  thest '  rest t l ts  provr '

the hvpot l resis ol ' f  .C.HSl1 (1!)7l l ) .  rvhrch states that  a -s ingle,
iong NOR is nt( i re i r t rcesl ta l  t i ran tht '  occurret lca r t f  i t r i t t t i -
srral l  NOR si tes.  On 1he ot l rer  hanr l  i ' .  c 'an bc said that  surrh
r{ 'an' i rn.qenrer l ls  took l ) lace inclr 'pendcrtr l r '  s t ' r 'er t t l  t i r t ,cs
rv i th in thr :  i r rvest igatcd gcnera.  Thc'  posi t iorr  r i1 the N(JR-s c:rn
thercforr '  be used as ; r  { . '1- i ter ion for  the iuclgnrent oi  phr '1ogr:n
rt ic r t - '1at  ionship: : .
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Topographic t r l r : i r rcsentat ion of  a Ssrunrtr  Local iza-
t ior t  Cucr l ' f  i th in f ' rcqtrcnc1'- l ia lc l  l tepreserr tat ions

of thc l \ Iustachc l ' lat"s lnfcr ior  Col l icrr lusl

. le i i ' r ' rv .J.  \ \ t ' r ' is t : r i rp,  i , inr la S. I loss artr i  ( ) r 'o: 'gc D. Prr l lak

- ihe ntLls i i lc l re bir t ' i  . i i ra l i t r ) r l  svs ' i , .  rn conl l i t ts  : i  r r . fe i i i l \ '  €n
iargccl  rc l r rcsc,nt i i t io i r  uf  thr :  i i0 k l iz  .on: ; l f , r r t  i 'e lucni ! '  (CF)
ir)1lp() i lcn[  ( ] f  ; t .c l ) io:rr ,n: l r  s i .u ' ra l .  i r  f l r l  aLtr l i lor  i  l r j i lbrain,
t i ro 60 kI{z f  eprcseni i l t ion l i l l -s ; -ougir l !  one-third of  t i ic  cen-
tral  nucieus oi  i l r t :  i l r ier io l  i ' r ; l l jcr t ius,  i i r t . rs ; ts '1r , , i1 i i1; ,1 , ,
mlssj', e. ircf ('s:riiil{' fe|1-€rf i 'ntation o1 i narLorl ii-,tc1ueltc1.
birnt l  lor  , . ic tzt i i r . 'c l  phvsiologic;r1 st i rdr  .  1{ ' i th in th is regior ' ,  r r , '
er l rn int-d thr :  lopo.Jr:r l r l i ic  o l"ganiz i i i i , rn of  b j r i t r ra l  fesj-r() t lscs.
\trr: focusLrcl r)i.tr sUi{lJ'i:li El rtt:tt|oirs ili ' l.ir{)r)ii c:it' itctl b1'the
eontr : r lat t ' rn l  t ' ; t r ,  i : rh i i r i t i ' r l  b l '  t  j rc ip:r i lntel ' ; r l  rar ,  ;u, : l  rv l iose
fesp(,nsar is i r  i l r i rct io i r  o i  t i i t  in i , : laur-al  intensi tv di .p;rr i f t
( i I I ) ) .  \ \ ' r ' r ) l )s( . i r rd fhr i t  [ : i  r - i 'spouses \ ' ,c i ' r  s i rat ia l l ] ,scgr. t .g-
i r lcc l  i lom othel-bi i rz i l i r : r1 r .sp{ l r . rs.  1r 'pes.  } r r i : :Lter1 . , r ' i th i l  thc
' i . rnt11)nr. i1 i : r i  I r i l r t  o i  t l r is  t iO kl iz r i rprcsent i l t ion.  \ \ 'c  , r lso
r i r r incl  : t  srs i r ' r i ta i i t '  r l ' j { f  o j r  I I I )  scrrs i t i r i t r  rv i t j r in th is Tj1
rt i : ion:  El  resl j . )1rsfs i r r l i i i r i te. l  l r r l_r  hr  re1; i f ; r . r .1, , ' i i r ten. . r ' i i rs i
la lcr .a i  sr i i r r r l ; r t io l  arr '  l l r l r i ' :d c lor . l i i l , .  s ' i th r  sr .strrn;r t i t :
r l t r : r t :ast  i r ' ,  t i rc le lat i l r .  ipsi ia i t : ra l  ja i . i rs i i . .  requir i . 'c l  [or  in-
i i l l l i t i ! rD i i l  11] . r rc r( ' i l1r i r l  1 'c(-oi-r i in{  s i l r 's .  } i ' r ' i i ls0 e-{ i i l t , i : . r r . i
i  ht :  topci l raphic orglnrzal  ion of  b i l i ru l - ; i l  respon"t-s i l
l r tc l i t tnt t - l tat ' ,c l  l ; t i l tn i l t '  l lo i : - t  i r l l i t ' i  p: l r ts ol  I i te ntr tst ; t , . ' i r r '
l r ; i t  s  inf t ' r iur  r 'o i l i r 'Lr lu:r .  A:  in thc i jO i l l lz  rc l ion.  l ' l l  u l i ts
\ \ 'cre spzLt ia i l l  s t 'g i , ,g: t i :a( i .  l ,1oi , :ovlr . ,  t , ' r  f i rund t ' r - ic ienci 'o i  a
\ j r r i i i i r  iop(,gl t rp i r ic  r r ic l r r r izaLj t ' r t  o i  i l l )  sr- ' : rs i t iv i t r - r 'n i th in
iirl 'si, lrcrlut'lcv l-.anri l:rlrin:re. O'lr ic"ults s'.lqgrst lh.ir i..
t ( , I r ( ,g l l i j l r iL r . ( 'Dfr ' rcnt i r i ior)  o i  l l l )  scrs i l i r  i t j '  I r i r . .  ] le con-rr)r . ) l )
' r i ' l t ,  r t " l i  , . t ,  .1.-  r  n '  , r l  nt . rn ' rn:r is.

Rclrroducl  ivc i l io logl '  of  1 ' lLnt l , t ts / i / r / /7r l rs1. \"

Cirr- is $cst

i ) : rLa l | r . ' l ) r rs i 'ntc( l  un ih{ ' i iehai ' i ( )u|  o i  a gro, . tp t f  PI t r , , , l tu: ;
n i l r i i t  r t i :  r ) r i l j r , fa i i r f ' ( l  iu c; tpt i i  i l l  u l l r l r t r  i l  r t  |ersccl
l ight i  rLar i i  r tg i rnc : i t  t l re Jclscl  \Vik l l i te Pfesr ' rv i r t ion Trust .
, \ f i ( l t i ( r r i  is  io.  Lrs.red oi ln l r terni l l  car( ' -g iy i l rH l r t  l i : r l ior t r  : ind
infarr t  c1e.r-c iopnrt ' l r t  l l 'oni  b jnh to indcpcrclence i l  crght
ni , i l l ler , '  i , r l -anl  11\ ' :1, .1,-r ,  l ts  u c l i  as : - ; r r r ' i l r l  i r r lcrat  l i r rns : rn i l  st 'xr ta l
l rc i i . . ' i r i  r i ' j th i i i  l l r i 'grcup o\-cr  th( '  sr t r i r . t  per ioci .  l iata are alstr
prtscntet l  i )n garsi : r t i { )n peI iOr1s.  i r r t t r - i r i r l . i r  i r t te] . \a l r ;  ; rncl  -s, . 'n-
t : l r r , rn i '  r , i  br- t ' r - .c l in. f  .  ' fhe rc,rrrrdLrcf  i ' , . , '  i r i r , logl-  o i  i i r is  , . 'apl i r , '
group is (roml)ar i r ( l  l ' i th i l i l r ' .  r r l  l i rc srLrrr t  -s l reci i :s i i . i  t i ie 'u ' i ld
ancl  thr  t ' l1t 'c is r , , l  c ; : l ; t i r i t r ' , ;n Ihr : . ro, : i : i l , , l l l l ; i r r iz : t1 ion ancl  r r :
procl t rct io i r  o1 the {roLtp art '  r l iscr t : .  scd.

. . \ l t ru ism and Co{rpcrat ion i r  Rats*

( ier : r lC S. \ \ i i lk i r rson

Fl:rLs Jrrrrr , id.r  a LrniqLrc ol , l ror i r rn i l t '  1{r  r 'onduct t  ontpal l t ive
stucl i r .s o1 social  l rehi , , , ior t r  l te i :aust ,  c l rsel t  r - i '1at td spteirs
roi isr  in grrnt l )s o1 <l i i ier t - -nt  s izt 's  : ;o l rc oi  . , l1 i r r rh cr ; r t t i r i r r  t ' iose
reiat i r , t ' - r  and () i .h( ' rs.  uru.eiale(1 incl iv idLr:r1s.  This papcr dis-
t russcs lnct i r t r<ls fu r l  c i i : ,cr i r r inai ing Let,r  t ' t 'n thc evol tLf  ronlrv
rr i ,chani : , r l r : r .  l i in st : leci i ln and re c iproci t r  ,  onL'  or  bot l r  r - . {
, , r 'h ich nr, . is t  L) l )er i r la t r '  pt ' iDr i t .  r ' i thtr-coi lyr t ' r ' ; r i ivc (c ' ionor; lncl

r i ' r ' ip icnt  hcrcir l  f ionr act  br : t  r t 'c ;1r ie l l t  b{ 'nei i ls  ntort ' )  or
al tnr ist ic (doircrr  pai 's  ; t  cost  ' 'vhi le r t :c ip icnt  l )crrer i is)  i r t 'h.rr  i r r r '
i r r  I ) ( , rs is l  in : r  poprr la l ion.  ' l -o olr t r i r ]  i ]  f i r - : i t  : r i ;prc,x inr l r t ion 

' Ii  hc l ikel j i lxrr l  [o:  l i in selcci  i r )n to opcr i r l ( -  in ; r  par ' r ic ' . t l i r r -
s l ) r (  i ls , ; r  r r ror i i ! ' icr l  \ ' ( ' r 's i . )n ol  Sr.ul l l  \1 'n i l i r t 's  is l : rnd rrr tc l r ' l  is
' . rsecl  t , r  (s i i i t ) : l t i "  1 l - ie l1\"rr : rge l t ' r ' t ' l  r r l  re l : t ledt tcs: :  r . , ' i l i r in
i t 'mir l t 'gr-or-Lps tui i l . ,  grct t l r  s ize:  : rur i i r ' : t i  r - : i i r ' : ,  : ! l td r i l : rp i : r : ;a l

raLos cilosen to l)e rcpr('senlative of most b:rt .-soci:]l :i\,:-iteni:i.
\er t ,  mt ' thods ale discusst:c l  lo l  cst intat ing the cosls ancl
bcnef i ts ol  part i t :u lar  bchar- iors.  ' f l rese tei :hniqr ics are then
useci  or .L pubi ishi t 'd arrd unpubl ishtd c iata tu c()rnpare . ! l i
Ph1'liostirnrafid bat specie:: -- [ )t sni ocl u s i ril i tt dus. Fh.t, i kts/o-
tittts Jttstalu.s. P. discr'ior, (.unLlia fursltitil ltla, ( )!Lts:oflutgo
ttr i t int . t .  and. ' ' l11i l ) . r r r  - inntnicrnsi .s in tcrrns;  o i  ivpe'oi
al t ru ist ic ancl  coopt:rzr t ivc behavior ert :h spei : ies is k l iot i r  to
pcr l r ; ; 'm anC t l re act i i : r l  ( ) r  p l1)h: i l ) le lcvel  o i  re iatedrcss n ' i th in
i rm:r)c gro,-rps.  Thesc rcsul ts shou'  lhat  average level  of
r ' { - ' late( lnrss * ' r t i ln a group a( ross spe( ie : l  d(rcs not correlatcr
u.ei l  i l . i th erpression ol  a l tnrst ic behavicr :  horvevcr,  the com-
posi t ioral  stabi l i t ]  of  tenraie groups docs appear 1o cor-reki te
l - i th al tnr isf i r :  behavir ; r .  Al though this resul t  c ioes nor prc-
ciucle the possibi l i tv  that  indjv ic iuals in sorne species nia,v
pr i : I r r r :nt ia iJv in leraet on11' : ' i11,  c lose rr ' lat ivcs.  thert-hr.  im-
pJicat ing k in select ion.  i t  suggests that  rc ' r - - iprc ical  cxchangers
rr t  : r i< l  n l i , ,  : r lso orrcur.  Th<:se rcsul ts:rrc Lrsc t ( j  sugqt-st  l lat
s:ptcit-.s i,, irich nta]' prcl'e iruitful ior further rcse;rrt:h on corn-
pier .oci i l l  behavior.

Echolocat ic ln Pulse Design in Bats and Dolpir ins-

I(:rll Zbinden

I lats ancl  dolphins h:r , . .e acioptet l  d i f iercnt  strategir ' :  in
sonar-  s ignal  design. Bats ha' , 'cr  dt 'velopeci  : i  t 'onsrcl t - ' rabie
range ol  d i i le l t :nt  pulse t r .pes aclapter l  to di f tcrcni .  t r rs i is .
l {unt ing bats ol : r ranv species can larv ihcir  puise i ' .prs in
ahiL' croLir:ic lvhcnever l.i.ie .chol ocation requiremenls r' hu ngr'.
I )o lphins hos'r : i . 'crr  i i ; ive der-c ' lcpeci  r rn i r"  t l 'o i rasic sonar pui : re
l rpes. The basic pulsc structure is specie-"  indepeirc lent  ancl
rernir ins almost rrnakerer i  i l ,htn t i re pulses are uscd uncler
var ior is ecirolocat ion concl i t ions.  l lsefr-11 sonar pulses havr '  : r
Cct ined rangt:  o1 phl ,s ical  c i raractcr ist ics- ' fh is ranse js sub-
stanl ia lh restnctod or inf lucrrccd b\-  the prol)ag?rt ion charac-
trr is i ic-s of  the di f fe ' rcnt  nreci ia air  ancl  r tater.  in air  the i losl
.er iousl) '  l i r r r i t ing factor is thc high, i recl i r tncv r lc l rendt 'nt
souncl aftcnuation. u'hercas in rvater it is lhe high absolutt:
:ounci  vc. loci t r , .  In orcler to opt imizc the s i 'nsi t iv i t ) '  of  their
soner s-vstem, bats l rat 'e to e 'mjt  re l r t ive)r , i r rng pulses at  io lv
ult;:asor.rnd lrcquencies. Since unclcrl.':rter souncl attenuation
is nmch snral l t ' r ,  dolphins c lo not necd to resort  to long ;rulscs.
On thc contrarl', ihev usc short t:iicks rvith a rather ltigir
d l rnr inant f requencr ' .  l l  thc1' '  ucrr , '  r rs ing ion.g,  lou'  I r t 'c luenct-
pulst-s,  o ' .her i rnportant requirc|nents for  a $ ei1 c l rs igrr [d
soi lar  s!s ler)r  cotr lc i  not  be nre[ :  i lccLirate r iurging ancl  ade-
quate resolr : t ion ol  target structr . r rc.  Indeecl  the ove'r ; r l l  scn-
si t iv i t l ,  nr ig l r t  noI  even be i r l r : reased b_v such a nlr lsr .ur ,
becausr undc.rrvater biolc.rgical  noisr  is  tnost  imprrr tarr t  in the
iorv ultrasouncl rernge. A good range le,solution is gener.alll '
o l - . te ineci  b l  r is ing broldbancl  srgnals.  A large bands- idth is in '
hcrent to dolphin pulses r i .h ich general lv have durat ions less
than 20( i  (nr i r )s,  in nr i tn\1 .ascs ei 'cu oulr '  3()-5[ ]  ( rnLr)s,  With
their  krng pulses,  bats havc to usc {requent '1 '  modul i i l ion in
ordr'r to increasr thc bancirr,,icltir. Sinrilar to doiphins thev
lchieve target resolut ions rn thc orr ier  of  a ferv t :ent imet. ' r 's
u ' i th thcse signais.  Airart  f rorn being capabie of  target detec'
t i i ln : r l i ( l  tar{ut  r i r l )g in$ a r tsefr t l  : i { }nar sYstem , .hould al lorr
target re'cognition ancl rliscrirnjnation ancl idc;rll1, also thc
nrersLuement () i  t i re targct  vt ' loci t ! ' .  Recogni t ion ancl
, : l isr : r int inat ion are again besl  rnct  bv ptr lscs of  a large band-
*. ic l th.  rvhose cci tos art-  rnost  'colour{ul . '  

' \ccurate vckrci t -v
c ' l iscr iminat ion is onlv l rossible bv nreans of  narrontand pul-
scs rvith a high numbt:r o1 c1'cles. Such puisr.'s are used b1'
h(rrs.s i roc hats and mi iy bc importar) t  fo l  spccial izecl  hunters
in t l ie f i rst  l iner.  ' fhc pulses o{ other bats ai lo iv onl1 'nrocierate
i 'e loci t l  rcsoiut i l )n or are o. ien designed to be dopplcr  to lcr-
ant.  . \ l l  dcdicated ccholocat ion pulses uset i  bv dolphirrs r lo not
al lou'  rcL:r t ive veloci t ies tcr  bc mcasured on a s ingle pulsc
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basis. In ordcr to be usi-.lt:1 for this lturpose thev rvoulcl havc
to be ,1.5 t inres longer or of  much higher f rcquencv than pul ,
sL.s i t i  a i r  r i ' r th the santt '  rcsoJving capaci t l ' .  I f  at  a l l  o i  b io1,
ogical itrrpol"lance, rurcler$,atc.r velocitv nreasurenents n otrld
havl  to be r lade bl  means of  coherent pulse t ra ins or other
t1 'pes of  s ignals,  -such as rvhist lcs.

\ Iechanorcccpt()rs of  thc Chiropter ' r r  \ \ ' ing+

.Jrrhl  \1.  Zrrok

FinL'  t ; r , ' l r lc  d iscr i r r in;r l ion ol  the h: t : rc l  skir  is  gencnt l l l
l inr i tcd t r r  nrrnun:r ls u ' i th hi .qhlv t l t ' r t roLrs l l rnds,  such :rs
pr inr : i tes ()r ' r : r ' r 'oons. In thc t ' r ' r r lLr t ion ol  the lorc l inrb intr i  a l
: r i r1oi1.  Chiropt( ' r : l  h: lvt  s.rcr i l i r ' r 'd digi ta l  c lext , ' r i t l  l r i r  I l ight .
I lotr ' . , r ' r .  thr  i ; rct i l t  s t 'nsi l i r - i t r  o l  the b:r t  h:rnr l 'u ' ing is in lact
vcrr .  ur11 dcvr 'krpt 'c l .  Eight rni , ' rochirol) ter : l  s l )cciL 's \ \ ' ( ' r r '  ( ' \ -
: rnr inccl  i l i lh ; r  r 'onrbinat ion ol  h is loLr{ ical  ' , r 'chniqtr t 's  ancl
phr ' : io logi i  : r1 r ' r 'cOrr l ings l l 'L) lu \Lrmrr l ( , . ( ' r ISUr\ .  ( rJ l  lcr i  ;1r1(1
t in!  l r r inr ; t r r ' ; r l i t ' r r . 'nts.  

- l - r i 'o gcrrr ' r : r l  l toprt l l t t ions ol  t l t 'c l t '
:utor.r 'cq) l r ) r : r  iL l ( 'o l  int( ' r ' r 's{ . ' l 'h t ' l i rst  s( ' t  is  } l rc(1omi1l i I r t l \ '
l rs l  i ld i r l ) t ing,  t  i th l ; i rgt ' rcccpl ive l ic lc ls ce:nt t ' recl  at  p(r i r ) ts o1
i t l ) l ) lu( '11t  i r r t t ' r ' : , r 'c t i r t {  str . r 'ss l int 's :  t r l tcr t ' t * 'o or n)() ic ' ( ' l i rst i l l
l l l t l r ls  cortr t  to{( ' th{ ' t ' .  Conc t 'ntnf  ions : r re ; r lso lor t r t r l  : r t  l to ints
in l l te nrcl l l r r ' :n l i  \ rhr t ra l l l  i r tg insl i  ts i l re nrost  (  omnr(,11i \
crrught.  suclr ; rs thr  r ( ,g ion br, lou'r incl  d istal  to thr  c ibuu' .  . {  st-
r '0n( l  s( ' t  l r l  r - r ' ( (  l ) to i . : ; t r t 'pr t ' t ionr i t t : r r t t lv  s i0r t ' - ; tc l : tpt ing,  rVi t i r
: r 'n:r l l ,  ( i | runr\ i ' r i1r0c1 r t 'ccpt ivr  I i r . ' lc ls crnlercd :r t  ra ist 'd-
r '1) i t i lc l i i r l  r lotnr '  

- l r . r tc lLtr t ' :  
r t 'senrbl ing tot t r : i r  t lont t :s.  NI i r r l ) l lo

logir . ' t r l  anr l  phrsiological  c ' r - ic lcnct  sugg.,sts th:r t  the c l r rnrt '
ln( ' ( ' i l iu lor( ' (c l ) t r r rs rrr t '  \ lcrkr ' l  i ' t ' l l  c l is l i  corr tp lc ' rcs.  I ) r r i r ics
rrrc r i is t r i l rut t 'c l  or , ' t ' r  l roth s ic l t 's  o l  * ing i r r  r l rder l t  p: t t terr ts
(hl t t  r  : t r - r '  l te l r l t , r , r r  speci t 's .  I ) r r r i t t '  r t ' r 'cplors ; r rc rr tc l t ; tn ical l , , '
isolatr '11.  ; rct ivt '  onl , .  on c l i rerct  aont;rct  { ) l  t l ic  r lonrt '  or  nrovr
ni( 'n l  r , l  th i '  s inr tk l t ; r i r  r lh ich protr t tc l t 's  l l r inr  r ' : r r ' l t  c l r int t '
s tn lctrrr( ' .  Air  ptr l  l  s  i l r ( '  ( ' \a( ' l lent  st inrrr l i .  Somrrtr)sensorv cor-
l ( ' r i , . \h i (h is pr. i l rc i l t ; r l l r ' ( l r ' \ ' r ) t ( ' r l  to l l r t  s lor , . 'acl : rpt iDg t lonrI
rr ' ( ' ( ' l ) lors, : r lso l r ; rs inclcpcnclcnt  topogr:rplr ic re l ) r ( 'sent i r l i i )D\
{)1 I i r r '  dor ' i l l  : l l t ( l  \ ' ( 'ntr : l l  sLlr l i l r ' r 's  o l  thr '  r r ' ing Jt) i 'ntbr; tncs.
' l '1r t '  prr ' l inr in:rr-r '  l t t  pothc's is l rom tht 'se c l ; r ta is that  the c lor .nt
r)r( 'a l r ln{)r( ' ( 'c l ) lors nr ig}r l  srrpl t ) i  lecclb: t i ' l i  on l r j r l l r l r r  l ) lLt tcnrs
or- i ' r  t l r t ' r i ing:Lnc1 lhrrs i r - r t ' ; r  l1r ' ing b;rL lo thc ch:r l rg i l rg l i l t

l ) t ( ) l ) ( ,11i(  \  o l  l l rc , r  ing Lrnr l r ' r  r l i l l r ' r -en1 l l ight  c{ I l1{)nn;r1ir '1)s
' l '1r is prr  j t ' r '1 i .  .Lrpport t ' r l  br '  Ohio I  n i r ' , , rs i t r '  Ol iRC 71;

Improvements of  Portable Systems
for Ul t rasonic Detect iont

Ingemar Ahlen and I-ars Petterssor.t

Dr"rring thc past fcrv _vears it hzrs become grneralll 'accepted
that i t  is  po, .srblc lo ident i i l 'aur l  census bats in tht  i ie ld rv i th
: lcdrst ic tcchnique-s.  Horveve'r ,  in orcler to makL. the ntcthods
ef i jc i tnt  and the resul ts rc l iable,  some basic recluirentt- .nts
nrust  bc lu l f i l led:  I  )  a portable s] ,stem \ \  h ich al lorvs unlestr ic-
t tc l  nrobi l i tv  ancl  a lso mal ics i t  possi l ) lc  to detcct  anr l  str t re al l
,s ignals nccded for ident i l icat icm and substquent analvsis;  2)
bat sonar and other f rcquent l l .  usod sounds must be sLrf f i -
c ient l ] '  s l )ecics -spet: i l ic  to permit  reco.qni t ion b1' the observcr;
13) a good knor i  ledge oI  var iat ion in bat f l ight  act iv i tv is need-
ed to a\,oicl pcriods u'ith a lou' probabilit-v ol encountrriug
bats:  '1)  e i f ic jcr t  procedurcs in census rvork r .nust  bc devel ,
opecl .  To ntal ie rrsul ts comparabie bt ' t rveen arei ts or over.
t inr t '  the mcthods l rar ,e to be staldarcl ized. Detector Sys-
tcrns:  in Rorrn 1981J:r  (1ete( ' tor  u ' i th a ncrv.  I int-ar i recluencv
div is ion sr .st t ' l r  ( l ) - ! )20) s 'as descr ibecl ,  inclLtding thcir  appl i -
cat ions.  ' I 'he [ ) '92()  c leteetor contai l ts t r ro ul t rasound c() l lver-
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sion s\,stelt.rs: it lreclucncy division system u'ith presen'ed
: l r rp l i tude in{orrnat i t rn and a superheterocl l ' r ie svstent.  For
maximum actrurac-y the tuned frequenc! is sholvr.r on an LCID
displal ' .  The D-9t i0 ( lctector col l la ins.  in addi t ion to the t \4 'n
svstcnrs nrent io;red abor,e,  i t lso a t ime erpansion svstctn.  A
scclur'ncc of the nitrasonic :rignal is storecl in a cligital ntelltor\'
and m:i-y re:,Lcl out at a reduced spced, The usc of an orclinar-v
cassette tapc recorder instead of  an instr t rmentat ion recorder
is thus possible,  rv i th cssent ia1l1,  no loss of  informet ion.
Species ldent i f icat ion:  In a studl '  rvhich inchrded al l
Scandinavian species (Ahlen, 1979, 1980, 1981) i t  rvas possi-
ble tcr  c lemonstrate that  sonar:rnd social  r -ocal izat ions * 'cre

-specicrs spcci f ic  for  at  least  13 oI  the 14 species.  The conclrr
sion is .-till valid since 23 r-pecics h'om Europe halc been
recorr led.  Spccies idt 'nt i f icat ion is oi ten casier uten hear ing
is combined \ i ' i th s ight  obsclvat ions oi  the l1 i - ing bat.  I t  is  pos-
.:ible to usc strong spot-light (short r.loments to a',.oicl distur-
bance) to ge' t  a Jrct ter  look ancl  f lash photrrs l r ) r 'doclulenta-
tion. -4. cassette rvith souncls fLorn morc than tivo-thirds oi the
Ertropcan bat fauna Jrr-ocesscd br-  t r r ' r r  c:onr-ersi{)n svstctns is
bcing preparecl t.ogcther r.r'ith documentation. \'ariation in
Fl ight  Act iv i t ) ' :  Data r--ol lect tc l  i l '  i r  set  of  instrume:t ts for
autonratic recorcling of bat fligirt activitl. arc shori'1. A11
stored bat cel is can bc ident i { ied and the tapcs arc scrnncr l  at
high speecl  using inst l i : rntcntat ion t ; lpe rccorclcr ,  a t l ig i tu l
i rc l ror \ .  osci l loscope and an FIIT analvser ' .  Ccrrsus Based
()n Acoustics: l)ata fi'oln a provincc iir Ss'eclcn (i 2 100 kntr)
rvhic l t  r . r ,as censusecl  for  bats are st to\1n.
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The Scvet ' r th [ l t tcrn: t t ional  Bat Rescarch Confcrence at  Aberdeen, Scot land
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The I{ing's College Torver. Universit}, r:rf Aberdeen, Scotland, s'here the
Seventlt Intcrnatiorral Bat Research Conference and thi. Third European Bat
Research Sl,nrposiun held their joint n-rceting fron 19-24 August, 1985. The
historic LInivcrsitv at Aberdeen r.vil l  ceir 'brate its 500th anniversary in 1!)95. It is
onc of t l ie olclest universit ies in Britain and is one of the finest. The campus is
grouped around thc sirteenth centurl '  chapel ancl b,.ri ldings of King's Colle.qe.
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