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LONG-DISTANCE RECORD FOR MOVEMENT OF A GRAY BAT

In July and August 1967 I banded 551 gray bats, Myotis grisescens,
from a large nursery colony in a barn in central Missouri. This was
part of a homing study reported elsewhere (Gunier and Elder, in press)
and resulted in 115 returns, mostly at the original colony site. However,
eight males were subsequently found in Missouri caves and me male, banded
BAT 6-02491, was killed near Savoy, Black Hills, Lawrence County, South
Dakota, by Tim Joseph, of Menden, Missouri, 21 August 1968, While vaca-
tioning in South Dakota, he crawled into a small cave and saw three banded
bats. He was successful in catching but one and sent the band to me.
Savoy is exactly 637 air line miles from the point where 1 released the bat
at Higginsville, Missouri, 1 year and 35 days previously.

Long distance flight records for European cave bats of three species
have been recorded by Krzanowski (J. Mamm., 45:152, 1964) as 1061, 1219,
and 1467 miles, all from interior USSR to Bulgaria. In North America,
Fenton (Canadian J. Zool., 47:597-602, 1969) banded M. lucifugus that
moved 500 mlles between hibernacula, Hall (Reading Public Mus. and Art
Gallery Sci. Publ. 12:1-68, 1962) reported M. sodalis that moved up to 320
miles, and Smith and Goodpaster (Science, 127:644, 1958) got experimental
homing of Eptesicus from 450 miles. With the exception of flights of 790 and
800 miles by banded Tadarida brasiliensis recorded by Villa and Cockrum
(J. Mamm. 43:43-64, 1962), this flight of 637 miles by a displaced M.
grisescens seems the longest yet recorded in North America for a banded bat--
WILBUR J. GUNIER, Missouri Cooperative Wildlife Research Unit, University of
Missouri, Columbia, 65201.

On October 10, 1970, 6 year old Matthew Winkler was bitten on his left
thumb while asleep in his bed in Lima, Ohio. His recovery from symptoms
attributable to rabies constitutes the first documented such case, although
I recall in my studies of bat rabies in Kansas having read of wolf attacks
in Siberia where the wolves were found to be rabid, but mortality was not
always the result. Newspapers and magazines have given thorough coverage,
so I will add little here except to note that the hysteria promoted by some
newspaper writers died rather quickly; one article was entitled, '"Bat Bite,
Scream in Dark Began Family’s Nightmare', and included such emotion charged

writing as: "a child's scream tore through the house', "fastened by frenzied

teeth”, "he saw the tiny rodent, wings limp, its teeth in his son's flesh”,
“The vet sent the rodent by bus", "suspicion gnawed at his mind”, etc. The
general attitude of the public was that all bats must be rabid, as I found
in conversation with laymen friends, from janitors to teachers, and T could
only wish that young Matthew had been bitten by a dog instead of a bat. It
is unlikely that the public would demand the killing of all dogs, but there
is a ready acceptance of extreme control of wildlife suspected of harboring
rabies. The excitement seems to have died down, but the presence of bats in
human habitation may produce extreme reactions not formerly engendered by
bats' presence, now that the public is informed of the danger. Details of
this case may be found in the CDC Morbidity and Mortality, Vol. 19, No. 50,
for week ending December 19, 1970, or in the CDC Veterinary Public Health
Notes for Dececmber 1970. If you wish copies, I will be happy to provide same
cn request. ‘

The Octcber 1970 CDC Zocnoses Surveillance on Rabies reports 74 cases cof
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rabies in bats from 26 states. There were 30 bat rabies cases from 17 states
reported for October 197G, with six cases from five states reported for
November. Euderma maculatum has been‘added to the list of bat species re-
ported with rabies, a specimen collected at Friant, California having been
found rabid. The specimen is being held as a frozen specimen at Fresno State
College for use in laboratory instruction by KEITH STANDING, head of the
Biology Department there. The Sargent-Welch Biology and General Science
Digest, 18 (2), has printed a digest of DAVID and PATRICIA EASTERLA's Nat-
ional Wildlife article of 1969, and Dave is noted as the scurce of much of
the basic information on Euderma in the January 1971 CDC Veterinary Public
Health Notes write-up on the rabid Euderma.

With the increased possibilities for exposure to rabies, all those who
plan on handling bats in any numbers should certainly get the protection of
the pre-exposure vaccine. Contacting your local veterinarian should get you
information as to how you can have this taken care of. There is a new one-
shot vaccine which may replace the pre~ and postexposure vaccines now used,
being tested by Dr. T. J. Wiktor, Wistar Institute, Philadelphia.

SAMUEL B. LINHART, research biologist, formerly at Palo Altc, Mexico,
and now at Denver, Colorado, plans to have a bibliography of the vampire bats
(Desmodus, Diphylla, Diaemus) consisting of about 600 titles ready sometime
this coming summer. Those not familiar with his work who are seriously in-
terested may contact him at the F&WS, Bureau of Sport Fisheries and Wildlife,
Building 16, Denver Federal Center, Denver, Colorado 80225.

On going over the bat papers included in the 1970 compilation by J. Knox
Jones, Jr. and Sydney Anderson, Readings in Mammalogy, a KU Museum of Natural
History publication, a paper I consider a bat classic came to mind. While
finding the six bat papers included in the work to be excellent choices, I
wished that the 1914 paper by James E. Ackert, "The innervation of the in-
tegument of Chiroptera', Journal of Mecrphology, 25(2): 301-343, could be in-
cluded in such a work. This paper is a classic of its time, being written at
the time when obstacle avoidance in bats was still an unanswered question,
before echolocation was accepted. Since I assume that almost every mammalo-
gist has certain special papers he would like to see in such a compendium, it
is no surprise to see one's favorites passed over, and is certainly no re-
flection on the choices of the editors of such works. I do suggest that the
Ackert paper is one worth looking at in one's spare time as an example of the
meticulous work that went into providing supporting information for a hypo-
thesis no longer acceptable.

WAYNE DAVIS writes that a pipistrelle he banded in Greenville Saltpeter
Cave, Greenville, lMonroe County, West Virginia on 15 March 1965 has just
been reported from a cave in the Eagle Rock Section of Roanoke, Virginia.

RECENT LITERATURE
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(to be continued in next issue....)
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THE COVER rat Desearch News appears
quarterly: Jauuary, April, July,

The cover photograph, made from and October. Subscripticng are
a slide provided bLy David Easterla, $1.00 for two years. Address all
is a unique shot of two Euderma coxrespondence to Robert L. Martin,
maculatum in hand. Dave baudad and Department of Biology, Preble Hall,
releasced them at Big Bend National University of iiaine, Farmington,
Park, Brewster Conunty, Texas on 7 Maine 04938,
August 1969, Dave sent me color

glides of 1 Lderma in £light, but

blown=up black and white rhotos are
not clear enough to make them cover
material.

HERE AND THERE

THOMAS Aley notes that Tumbling Creek Cave, with its seasonal colony of
KHyctigs q_}sevcans may poseibly ccme under the National Landmavk System of the
Naztional Park Service. The ownership of the cave would remain with the Ozark
Underground Laberatory, but recovni ion of the cave might be helpful in long-
term protection of its fauna.

Lt}
ROPERT A. HARTIL's paper on Late Pliocene and Pleistocene bats of North ;
America and the Antilles is now in press in the American Hidland Naturalist. ‘é

STFTHEN HUMPHREY, now at the Florida State Museum, notes that the cnc's
pictoriul key to genera of U.S. bats which is prcbably the primary and even
possibly the only sovrze reference for identification of bats by state health
departments in rabies cases may be misleading. The drawing of the head of
Pipistyellus is larger, for examnle than that drawn of Antrozous, and Steve
thinks that the designation ' fur brown or rad” as it is given in the key may

Ysilver-tipped'

poesibly lead non—mamma’ogival workers to stop at this point on noting brown
fur, thus including eny brown furrved bat as a Iqoxvvus, the correct genus for
silver-tipped brown or red fur. He has examinzd bats tested for rabies and
{dentified by two state health depattments and found mumbers of Myotis and
_yg:}gg}us (and occacionally immatuve Eptesicus) identified as Lasiarus. He

zkes the suggeztion thut many of ug have wadz for yesars to state te health de-
pavtmanu, namely that thay freeze the bodies and have the identification
made by a quazlified mamcalogist. I personally know of a state health depart-
ment which listed a Biarina as a mole even after T had jdentified it; as it
was not rabid, the misctuke was carried no further, but if it had been rabid,
the misidentificztion would have been carvied cn into the permanent records.
Since this may not aiways be done even im the best of situations, Steve would
like to know if any subscriber of BEN able to rdraw bat features would be will~
irg to try to construct a more accurate pictorial key for the Public Heait
Service. lany of us have copies of this key for reference, and will be happy
to provide same to anyone interested in such an endeavor.

For those of you who may wich to use Bat Research News as an outlet for
short papers, it may be of interest to not: that Academic Mediz has listed BRN
in their "Direntory of Gcholarly and Research Publishing Opportunities™. Iy
feeling is still that the decision rests on the author as to vhether he wants
to call a note in BRN a publication or not. It secems quite acceptable to most.
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HOBART il. VAN DEUSEN has an original DL3H Volume 4, No. 4 which he'll send
to the first person to write for it. I hope to pick up whatever back issues
are available from WAYIE DAVIS the end of this year when visiting Kentuchky,
s0 will not be able to provide issues earlier that Cctober 1970 until after
that time.

The long-distance record noted by WILBUR GUNMIER for a liyotis grisescens
(BRY, January 1971) is indeed unusual, but such data should be recorded, and
tire following comment by LARRY N. BROWN is interesting: “A Myotis lucifugus
which I banded in Laramie, Albany County, Wyoming, in August 1965, turned up
less than two months later in the Seattle, Washington, area where it was col-
lected in the basement of a home on a small island in Puget Sound. The route
that the bat travelled is problematical, but the air miles distance is about
1800 miles. Since a straight line would take a bat over some of the highest
and roughest terrain in the country, the animal must have flown a much lower
circuitous path.”

CHARLES E. MOHR has been named to the newly created post of Chief Natural-
ist for the State of Delaware. @He will be in charge of interpretation of the
environuent and coordination of recreation and education.

DANA P. SHYDER writes that on going through their freezer at the Univer-
sity of ifassachusetts, they found an Eptesicus fuscus female which had been
donated by a collector in early 1%2685. It was talen February ¢, 1968 in a
mine at Chester, Iassachusetts, and has a band on the right forearm with the
nunber 1 EFS 1060. The band is not a standard bird or bat band, but is a flat
fingerling type tag. If the bander is a subscriber to ERN, this information
may be useful, and any information on it would be appreciated.

JOIN W. SOWLES, a new subscriber, is working on behavior of Myotis
lucifugus at Washington and Jefferson College, Washington, Pennsylvania.

KENNETH WEIDE and KOBERT A. PARTIW are invelved in a long-term study of
the incidence of rabies in South Dakota bats; their results so far have been
egative.

IIARY ANN HOGUS notes that due to lack of funds, planned neuroanatomical
studies on bats are being eliminated until some possible future time.

PALPH A. RASCHIG writes that in February of 1971 and all thicugh the win-
ter he has been studying the bat towers built in Florida according to the sanme
design and coustruction as Dr, Campbell's bat towers in Texas. e notes that
in the mid-twenties when these towers were bullt, the approximate cost was
$500G0.00 apiece.

IYAD NADER 1s at Riyadh, Saudi Arabia, under a UNESCC mroject. His current
address, differing from the one on the subscriber list, is: c/o UNDP, P.0. Box
558, Biyadia, Saudi Arabia. ELe may return to Iraq in August or stay another
year.

Tiie up~dated subscriber list should help to identify and iocate those wor-
kers mentioned in this news section for those not familiar with the names, and
I plan to list papers given at meetings and their authors with the idea that
those interested in the subjects noted will then be able to vrite the authors
for further information. Communication frow some areas is still poor, and for
graduate students and part-tiue workers who may not get to the various meetings
this may help to bridge the information gap.
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DR. THOHAS B. STIli, Associate Fesearch Scientist, New York Department of
Health, New Scotland Avenue, Albany, Hew York 12201, writes: ''We are currently
interested in New York Stzte bat virus isolation studies, examining those bats
that are rabies negative. All these specimens we test are dead and in various
stages of decay. Hopefully, through at Research 75, we may contact invest-
igators in Hew York State who can provide us with iive bat collections.”

JOHN HALL is still werking with bat populatiocns in Mew Jersey, Virginia,
West Virginia, and Penrsylvania, and during the last three years has taken four
trips up to onme mouth in length to Trinidad. The main objectives of the latter
are to band a variety of treopical species to see how they take to banding and
also to do a detailed study of the ecology of Carollia perspicillata, a colony
of which he has wmaintained for two years at Albright College.

TEJ KULARI KOUL, a research scholar in the post-graduate Department of
Zoclogy at the University of Kashuir, is working on the bats of Kashmir, and
has already done scme work on the anatomy and histology of some of the pilpis-
trelles. 1ie is a new subscriber to DILI.

Some excerpts from an article by I. L. RAUTENBACH, Curator of ilarmals at
the Transvaal ifuseum, summarize bat work in South Africa: “Since bat banding
was first undertaken in Southern Africa, the nunber of banded bats has orown
rapidly, whereas the number of active banders has unfortunately declined. To
date some 31,000 bats have been ringed, thanks mainly to recently introduced
improvements in technique. Approximately 2,500 bats have been recaptured, re-
vealing some interesting facts of the life history of the more common species.
+eeeev....'Dat migration has been studied intemsively in the Transvaal. Finio-
pterus banded in caves near Pretoria during hibernation, migrate north during
early summer, covering a distance of about 160 miles. Young are born in these

unmer quarters and during a recent summer visit to bat caves in the Potgieter-
srus dist:iict, a calculated half-a-million active bats were seen in a single
cave. The longest distance covered by a bat, accerding to our records, is
about 400 miles. This animal was caught in Kimberly, banded and released in
Pretoria, and was soon afterwards recaptured in Kimberly."

In respense to the request that those professors willing te take on grad-
uate students in various phases of bat work make their willingness known, the
following: LARRY K. BROWN is willing to take on students for M.A. & Fh.D.,
his general areas of interest being population ecclogy, Lzehavior, and repro-
duction cof bats. RICHARD K. LAVAL is interested in graduate students in sys-
tematics, ecology, and bLehavior, with his special interest being Heotropical
Myotis, although he would welcome studies on other Neotropical bats (or even
domestic species, he adds). PHILIP E. KRUTZSCH writes: “Our laboratory de-
votes its energies to anatomical and physiological studies of the chiroptera,
and at the moment we have vacancies in our Ph.D. program. This program is in
the Department of Anatomy in the medical school and is a broadly oriented ex-
perience with minor fields possible in biology, biochemistry, physiology,
nicrobioclogy, anthropology, pharmacology, mathematics, and bioengineering.”
EUGENE STUDIER notes that Mew Mexico Highlands University offers a liaster's
in Biology, and his major bat research interest deals with envirormental phys-
iology. STEPHIN HUMPHREY is also interested in taking on students who wish
to do research on bat ecology. I hope that other professors willing to take
on graduate students in bat research will also make themselves knowm through
the medium of Dat Research Hews. Since the up-dated subscriber list will in
all precbability be sent out at the same time as this issue, there is no need
to give greater identification to the above names.
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JOHN W. TWENTE indicates a willingness to take on graduate students in
bat research, his specialty being hibernation physiology.

NIXCK WILSOH writes that this past winter he visited a cave in Jones Co.,
Towa, which according to JAMES HEDGES has the largest numbers of bats in winter
of any he has explored in Iowa. Jim suggested that Nixon send his ‘indings to

BRN as proof that Iowa caves do have bats, so here are the resultss

Eptesicus fuscus 230
Pipistrellus subflavus £
Iyotis lucifugus 50
iyotis keenii 2

Nixon writes: "There were more bats present, but I ran out of bands
and some bats were inaccessible. There was one clump of 183 E. fuscus.
I have never seen this many E. fuscus together before and would be curious
if any BPN readers have found clumps of this species in such numbers in
caves.'

A listing of the papers given at the Second International Bat Research

Conference, held at Amsterdem, 17-22 MMarch 1970, may be of interest. They

were published as the Proceedings of the Second Intarnational Bat Research

Conference in BIJDRAGEN TOT DE DIERKUMDE, 40(1). The listing:

A. PUNT. Round table discussion on bat-conservation.
V. HAFAK & J. GAISLER. Comments on the protection of bats in Czechoslovakia
and sowe suggestions on the research on bat populations.

AFLLEN. Le baculum de Tadarida teniotis.

BRAAKSHA. The distribution of bats in The Metherlands.

DAAN. Photographic recording of natural activity ir hibernating bats.

DULIC & N. TVRTKOVIC. The distribution of bats cn the Adriatic islands.

EISENTRPAUT. Ein kurzer Ueberblick ueber die Geschichte der Fledermaus-

torschung.

J. 5. FIHDLEY. Phenetic relationships in the genus lyotis.

W. FIRBAS. The innervation of the bat cochlea.

J. GAISLER. Remarks on the thermopreferendum of palearctic bats in their
natural habitats.

A. 1{. GREENHALL. The use of a precipitin test to determine host preferences
og the vampire bats; Desmcdus rotundus and Diaemus youngi.

V. HANAK. Mctes on the distribution aund systematics of Iiyotis mystacinus
Ruhl, 1819.

G. HELDMAIER. Variations of body temperatures and metabolism during entrance
into cold lethargy in the bat Mvotis myotis.

B. KUIPERS & S. DAAN. "Internal migration” of hibernating bats: response to
seasonal variation in cave microciimate.

F. A. MUTERE. The breeding biology of equatorial vertebrates: reproduction
in the insectivorous bat, Hipposideros caffer, living at G'27°N.

G. NEUWEILER. Neurcphysiological investigations in the cclliculus inferior
of Rhinclophus ferrumequinum.

U. . BORBERG. Hovering flight of Plecotus auritus Linnaeus.

A. FYE. The aural anatomy of bats.

H. ROER. Zur Wasserversorgung der HMicrochiropteren Entesicus zuluensis
vansoni (Vespertilionidae) und Sauromys petrophilus erongensis (Molos-
sidae) in der HNamibwueste.

U. SCHMIDY, A. M. GREENBALL & W. LOPEZ-FERMENT. Vampire bat control in
Yexico.

E. U. SCHNITZLER. Ccmparison of the echolocation behavior in Rhinolcphus
ferrum—~eguinum and Chilonycteris rubignosa.
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L. SIGHUE) & A. ZAJICOVA. Quantitative Zusammensetzung des Gehirns der
liitteleuropacischen Fledernaeuse {Rhinolophidae und Vespertilionidae).
J.A. SIHh:”o, Listance Oezceytlcu by echolocation, the nature of echo

8L.E811 &l nroces Sl-;g

R. E. STEIBINGS. A com lzcorus guritus and P. austryiacus
(Chiroptera, Vespertiilonl iting one roost.

H. STEFILAN & P. PIRLGla parisons of the brain structures in
bats (an attewmpt at a ohy’openetlc interpretation).

A. WATEON. Electronic aids to the identification of bats in flight and to

their study under natural conditions.

The Third International Bat Fesearch Conference is planned for Natlonal
Park Plitvice, Yugos lavia, from September 5-10, 1972, Tor information, writ
Inz. Rikola TvrtkoviE, Croatian Society for NHatural Sciences, Llica 16/111,
P.0. Box 238, 41001 Zagreb, Yugoslavia. I have been wondering if there is a
possibility that those of us planning to attend might get together in making
a request for a grant (NI5F?) for the trip. Those interested, please contact
uwe, and we'll see what can be arvanged.

On November 27 and 28, 1970, a conference entitled,'Rat Research in the
Southwest” was held in Tucson, Avizona, hosted by the UEIVGISlty of Arizona
and the Arizon wSonora Jesert iiuseum. The meeting was corganized by Roy Horst,
assisted by James Findley, Eugens Studier, and Terry Vaughan. With 120 bat
workers in attendance, 26 papers were given, and an abstract of the papers
is available by VILLLng koy Eorst. The titles are as foliows:

B. F. WEBSTER. Sex-related enzyme activity in the kidney of the free-
tailed E 1{T darida brasiliensis cynocephsals) and the albinoc mouse

. J. lRAUr ”de renal arnatomy of the fish~eating bat, Pizonyx vivesi.

R. LORST & T. YOUNGKIN. Pespiratory water loss in the vampire bat
sesmodus rotundus.

R, E. C Sodiumm chloride excretion in Australian bats.

C. § R“Uk. Comparative gastro-lutestinal histology of =zelected American

bats.
E. H, STUDIER & Il. J. O'FARRELL. Seasonal temperature relationships in
d livotis thvsanodes

GLASS & E. H. STUDIER. ihe composition and properties

Ey

E. JEWNESS, E. L
i

EIER & R. J. BAKER. Species distribution of a toxic protein in

seminal vesicle of bats,

FARRELL & E, k. STUDIER. Growth and development in two species of

s, Myotis lucifupus and Myotis thysavodes.

L. BAVIS & R, J. BAKER. Chromosomal veriation in Thogeessa.

DURLE, R. J. BAKER & W. J. T Hormonal control of “delaved

dcve;opaent” in hacrotus waterhcusgii, I. Role of the thyroid.

EL, B. L. DAVIS & R. J. BAREE
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L. Chronosomal races in Urcderma

J. BECK. The Tadarida brasiliensis populations of Cali-

. A EA’ TERLA. Status of Leptonycteris nivalis in Big Bend Wational Park,
Texas

P. H. KRUTZSCH. The role of the uterus in the reproductive biology of
hibernating bats.
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J. S. FINDLEY. Phenetic relationships in the genus lyotis.

D. J. HOWELL. Mutualistic adaptations of bat pollinators and their hosts.

2. K. LAVAL. The Myotis nivricans complex in South America.

T. H. KUNZ. Reproductive patterns and development of Myotis velifer in
Kansas.

B. VILLA-R. A study of the stomach conteuts in the vampire bats Desmodus
rotundus and Diphvlla ecaudata.

J. A. SIHIIONS. Narrow-band and broad-band bat sonar systems.

L. C. VATKINS. A photoelectric cell system for recording nocturnal activity
of bats,

E. HCKINLEY. Parameters relating to the onset of foraging in the cave bat
Iiyotis velifer.

G. C. HITCHELL. USAIL-BSFW vampire bat control program in Latin America.

The December issue of the Newsletter of the iizmmal Society of the British
Isles notes that Britain is one of 12 countries where hats are not protected,
using GUSTAV KIRK's 1570 Oryx paper as a source of information. The same issue
of Oryx has a paper by X. E. STERBINGCS entitled, "RPats in Danger''. 1In the News-
letter of the lizzmal Society of the British Isles, same issue, Stebbings asks
for information on bats. The questions are short enough to reproduce here as
a possible example to be followed in the U.S. They are as follows:

1. What roosts are known to you and for how long (what species, where
is the roost, numbers present).

2. Have any of these roosts been threatened in any way? If so, how
and what was the resuli?

2. What methods do you think could feasibly be used to protect the
roosts (e.g., fitting grilles over cave entrances, moving offensive
colonies elsewhere, obtaining tree conservation orders).

4. HNave the numbers of bats in colonies known to you increased or
declined?

5. ilave you ever seen dead bats anywhere? If so, how many, when and
where? Do you know the cause of death?

GUSTAV KIRXK is editor of Saeugetierschutz, a journal published by the
Europaeische Gesellschaft fuer Saeugetierschutz. The first edition has six
papers of interest to bat workers; full citations are as follows:

ALEETDA, F. ¥. de. 1970. Der Schutz der heimischen Tierarten.

Saeugetierschutz (Hohenbuechen), 1: 37-38. 1in German

CURRY~LINDAUL, K. 1979. Conservation of mammals in Sweden.

Saeugetierschutz (Hlohenbuechen), 1: 39~4].

KIRK, 6. 1870. Einige Probleme des Saeugetierschutzes in Europa.

Saeugetierschutz (Hohenbuechen), 1: 13~14. in German

KRZAHOVEKI ., A. 1970. The protection of bats. Saeugetierschutz

(Eohenbuechen), 1: 23-25.

KURSKOW, A. 1970. Erfahrungen mit kuenstlichen Fledermausquartieren
in der Sowjetunion. Saeugetierschutz (Hohenbuechen), 1: 21-~22. in German

ROER, K. 1970. liassnahmen zur Erhaltung und Hebung des Fledermaus--
bestandes. Saeugetierschutz (Hohenbuechen), 1: 27-32. 1in German

CLYDE ii. SENGER is interested in working with students on master's degree
at Western Washington State College, with interests listed as taxononmy,
physiology, survival, and movement. He is actively working on the biology of
Plecotus townsendi. Kis sabbatical leave presented him with the worst winter
in the seven years he has been there, and snow tunnels were necessary when he
was able to get to the caves at all. The snowshoes bit reminded me of the
“good old days’ of banding in northern New York State.
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The liarch 5 issue of Science has a good cover of a Phyllostomus hastatus
kead, to go with JAUES STiJi0IS’ paper in that issue. Excellent photography!

The American Scientist paper by ALVIN NOVICK has color plates of bats by

ROGER BARECUR. They are of the quality one flnds in Endeavour, but seldom in
publications financed Ly scientific societie

iy thanks to HARLAN WALLLY and WAYKE DAVIS for keeping up the supply of
citations of papers I might overlook. I hereby solicit reprints and even Xerox
copies of recent papers of subscribers; this will enable me to get them listed
faster and more efficiently than through my usual literature search. There may
be duplication of listings in the literature section of BRN, as I find that a
great deal of time is spent in just checking citations with ny files of those
already cited in BEN.

NOTE

LOSGEVITY RECORD FOR PIPISTEELLUS SUBFLAVUS

by harlan b. Walley and William L. Jarvis, Department of Biology, Northern
Illinois University, DeKalb, Illinois 6(C115.

Abstract: Recovded longevity for Pipistrellus subflavus is extended
from 11.2 years to 14.8 years. Ageing by tooth wear appears unreliable
for this species.

The longevity of American bats has recently been reviewed by Paradiso and
Greerhall {12G7) from data compiled from U.S. Fish & Wildlife Service Landlng
returus. Fourieen species, representing six genera, are cited. The olde:
presently known lonpevity record for a North American bat is that of a Vvotls
Incifugus vecovered 24 years after banding (Criffin and Hitcheock, 1963), while
Hall, et al. (1957) has recorded 15.5 years for lyotis keenii. Paradwuo and
sreenhall (19€7) record ages of 19 years for Eptesicus fuscus and 1€.5 years
for I'lecotus townseundii.

Ca 14 February 1971 and again on 25 February 1971, while recording re-
coveries of Tipistrellus subflavus in South Blackball Mine, 1.75 miles west of
Utica, LalSalle County, I1li no;s, a male P. subflavus was found carrying the
U.3. Fish & Wildlife Service band number 57— ~(04984, which was banded oun 18 Feb-
ruary 1957 at South Blackball iline by Wayne H. Davis. This would indicate a
minimun age of 1%.8 yesrs for this bat, since the young of this species are
bora in June or ecarly July. Paradico and Greenhall (1%267) gave 11.2 years as
the preatest recorded age for P. subflavus, while Davis (1966), using multiple
regression analysis, showed that P. subflavus could ilive up to 13 vears.

It ie intevesting to note that scme epocies having exceedingly long life
pans (e.g., . Juci ugus, il. keenii, Plecotus townsendii) bear only one young.
Pipistrellus subflavus, which is smaller than theose species, has two young, and
possibly this cauld be a factor in its shorter life span.

In examining the canine teeth of the agbove specimen, only slight wear was
found, comparable to what Twente (1555) described for five year olid bats.

Hall, et al. (1557) have shown that tooth wear in lf. lucifugus and M. kee ii,
as used by Twente (1955) and Stegewan {1956) for other species, is a highly
unreliable criterion for age determination. Degree of tcoth wear is apparently
an unreliable criterion for age determination in P. subflavus also.

] "d cn
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This issue will be late due to my desire to have the subscriber list with it.
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dwelling bat, Lasiurus, was provided Address all correspondence to Rokert L.
by Wayne Davis. The attitude of the YMartin, Department of Biology, Preble
bat appears to be typical defensive tall, University of Maine, Farmington,
posture. Future covers on vasnpire tiaine €4933. U.S.A.

Lat locomotion and three-dimesnsional
photography of bat dentition are now
being planned.

EDITCRIAL COMPMENT

The major part of this issue is the up-dated subscriber list. Since the
major function of a newsletter is to provide better means of information ex-
change among the readers, such a list can Le most useful when fully accurate.
Some bat workers have not retained their subscriptions and some never have be-
come subscribers; since the utility of BRN is limited by the absence of in-
formation on and from these workers, I have taken the liberty of adding their
names with a request for information from them as to how BERN could be of more
use to them. Although the number of such additions is small, I would like to
see BN reach waximum effectiveness, and it can o ly do this when it is avail-
able to every bat research worker. For this rezson, I request those who have
graduate students conducting research with bats to point out its availability
(at 12.5¢ per issue, even a struggling graduate student should be able to
afford it), and gift subscriptions for colleagues in foreign countries would
increase its utility. 7The Australian Bat Research lews has been, of necessity,
irregular in publication, and liyotis , while of the highest quality, is much
restricted in distribution. ’hlle each is more or less regional, greater in-
forual comswunication ig desirable t roughout the worid. Even if we should be
fortunate enough to set up an international journal of bat rescarch, there is
still need for the informal newsleatter type, open to general comments and short
notes, and it would be good to have BEH, ARBN, and liyotis all available in
libraries and research laboratories. "wnce E braries usually are dependent
ucon subscription services to handle their periodical orders, and these sub-
scription services require a profit in order to operate, I am constautly being
besidged to provide special discounts for their services; at the low price of
RDN, with the saue work involved for me whether or not the subscription service
handles the order, I would prefer to have some subscriber give a subscrinticn
to their library or even provide re with the name and address of the librery
and I will provide it free. When the cost of bookkeeping outweighs the price
of the subscription, this is a result, and I am happy to see BRIl ia libraries.
With the above comments in mind, I have two requests to make of “subscribers:

1. Please chieck your name and address on the listing in this issue If
it is incorrect or incomplete in any way, let me know immediately. If vou
wish titles, as Dr., Prof., etc. added or delsted, let me know. I will make
up-to-date changes in each issue of BRN.

2. With the increase, actual and votential, in foreign coverage, I would
like to acquire the services of an editor for Spanish and German editions zt
this time. The work would involve translating the main body of BR.. into the
appropriate language, and the printing, mailing, etc. would still be up to me.
Your suggestions, offers of help, and such are solicited. Gift subscriptions
to colleagues in foreigh countries can be helpful, too, as a reiteration of my
comments above.
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BERE AFD THERE

PHILIP J. SPEAR, Research Director of the National Pest Control Association,
The Buettner Building, 250 West Jersey Street, Flizabeth, New Jersey 07207,
aotes that a numver of so~called ultrasonic devices are being sold with clainms
for providing repellant action against bats, and would like to know what evi~
dence there is from research or practical experience that such devices have a
useful role in repelling bats from structures. Since this would be a far better
method than extermination, which leaves the habitat unoccupied and still favor-
able for bat use when entrances are not sealed up, such sealing beling a najor
problem in itself in large storage buildings, more information is desirable.
Thoze having information on this subject are requested to write Dr. Spear, with
a copy to me for note in BRN. The only paper on the subject known to me is
that of HILL, E. P. TII. 1970. bat control with high frequency sound. Pest
Control Mag., 38(3): 18.

HANS NEUHAUSER has found ilvotis leilbdid in the Great Smoky Fountains Nation-
al Park.

CARLOS IMARTINEZ is working on the genus Cvconycteris as a Ph.D. student
under WILLIAI{ LIDICKER at the VL, Lerkelev.

SIGURD SZLRLIP writes:"For the past eight years I have heen exploring
caves, mostly in New ilexico, and I have taken notes on some of the bats I have
encountered. I have also taken pictures of several species. I wasz interested
in one population of about 13,000 Plecotuys townsendii which were living in
bry Cave,; Eddy County, New ilexico, until the install-tion of a cave gate by
ELM. After the installation the bats had a hard time getting in and out and
the population dropped drastically. It is gradually being repopulated: however,
many bats have uoved to other nearby caves which did not get gated.” He will
be working on his Ph.D. in entorology at Berkeley.

3. V. PETEESOH of the viptera Section, Entomology Research Institute,
Central Experimental Farm, Cttawa, Ontario, Canada, is involved in taxononmic
studies of the ectoparasitic bat flies of the families Nycteribiidae and
Streblidae and would like to keep reesonably up to date on bat work in gpeneral.
Gifts of specimens of these bat fly families for use in revisionary studies
would be greatly appreciated.

STUART ELLINS has completed a llasters® thesis entitled, "A visual dis-
crimination by the echolocating bat, iivotis lucifugus’™; an abstract of this
has been published in Amer. Zool.; 10: 474, under the same title. He has
recently completed a dissertation entitled, "Brightness discrimination thres-
holds in the bat, Eptesicus fuscus” and would be happy to furnish abstracts
of either paper to anyone who might be interested.

ARTHUR HARRIS writes: “We have at least seven species of fosszil bat from
the more recent (prob. 12-15 thousand years old) deposits. A couple of the
lyotis protably are linear descendents of the species described by Choate and
Hall in 1957, but a lot more work is necessary before 1 can say much defin~
itely. iy wmain trouble is an over-abundance of remains. As a very rough es-
timate, there are probably over 10,000 bat elements in the material already
excavated, with the National Geographic Society and the University of Texas at
El Paso supporting another four weeks in the field next summer. Needless to
say, the curatorial problems are great.’ A later note adds that the four
wveeks were extreumely successful, too.
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On the following listing of bha:r research workers, an asterisk is placed
to the left of the names of those who heve bands in active use, according to
the list provided wme by CLYLE JOMED of ng Cffice of the Bird &
HMammal Laboratiries of the LOV&ELWS. and RARBARA HARVEY for
providing me with useful inforpmani

For ease in mailing vse, I huve e list into U.S.A., library
coverage in U.5.A., and then fo ; e tings

EAT RESEARSH KEWS LISTING

Thowas Aley, Ozark Underground Lahoratory, Route 2, Ozark, iiissouri 65721.
J. Scott Altenbach, Department of Zoology, Colorado Siate University, Fort
Collins,; Colorado GOE5Z1
Kenneth Anderson, Department of Biology, University of New Hexico, Albu-
querque, dew Hexico 37106
Dr. R. 0. Anslow, [Uepertment of Veterinary Science, University of Wisconsin,
lladison, Wisconsin 33758
David .i. Armstrong, Department of Intecvated Studies, 128 Ketchum, Univer-
sity of Colorado, Boulder, Coloxadn 50702
%* Dr. Hobert J. Bakers Departinent of Texas Tech University, Lubbock,
Texas 7940
Dr. Rollin nakery The tuseum, fichigan State University, East Lansing, Michi-
gan 483523
# Dr. Wilsoo Y. Jaker, Tall Timbers Reseorch Station, Foute 1, Box 110, Tal~-
lahassee, Florida 32201
Bat Panding Offices, Rird and Mammal Leabhoratnries, U.S. Fish and Wildlife
Service, Hational Museum of Natural xisa ry, Washington, D.C. 20560
Rollin Bauer, Section of Ecolesy and Svstematics, Langmuir Laboratory, Cor-
nell University, Ithaca, Naw York :quo
Dr. Al Beck, Box 1187, unlCO, Czt}farﬂla 9592¢
Dr. 1. D. Beecher, Mew England Prinate Lk‘fe:, Yarvard lledical School, 1 Pine
i1l Drive, Southboro, nassacnusotts 01772
Robert L. Belichick, 6315 North Wolie Strcet, Baltimore, Maryland 21205
Dr. J. Frederick Bell, Rocky ilountziuv Lakoratory, Hamilton, tontana 5984C
% Roland Bevgoer, Associate Curatcr of lNatural Science, Villiam Peann liemorial
Ivsoun, Box 1026, harrisburg, Pennsylvania 17180
Hans W. Bertsch, 1712 Buclid Avenus, Berkeley, California 94709
Kunwar P. Ehatnagar, Departmeni of Anatony, School of iiedicine, State Univer-
sity of Wew Yovrk, Duffalo, New York 14214
& Dr. Elmer C. Birney, University of iiinnesota, Minnesota Museum of Natural
History, [tinneapolis, Iiinnccota 55455
* jial L. Black, Department of Biology. lusenm of Southern EBiology, University
of liewv rexico, Albuquercu:, Wew Mexico E71% C
; e DO dnaiversi of
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Jerry K. Logba« Deﬂdrtmbn, of Zoology, BZox B-1l, Arizona State University,
Tempe, Arizona §5281
irs. Florence Bolling, 312 Haynond Street, Morgantown, West Virginia 26505
Larry Bowdre, The Fuseum, iiichigan State Univeroity, East Lansing, Michigan
48823
* Pr. John B. Bowles, Lepartment of Biclogy, Central College, Pella, Iowa 50219
David Bradford, 2339 Hilgard #205, Berkeley, California 2470¢
Tr. W. Glen Bradley Department of Biological Sciences, Hevada Southern
University, Las Vegas, levada 89109
# Dr. Fred J. Brenner, Department of Riolopy, Grove City College, Grove City,
Pennsylvania 16127
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Dr. David §. o0 Lzolosy., SYeoasvile Tacific College, Seattle,
soel (i. Burhneu$, Pox . 2z Cellege, Sszlem, Virginia 24153

Richard J. Vu:us, liexico uLLy (i), State Department, Washington, D.C. 20521
Alberto Cadena, luseun of Hetural History, University of Kansas, Lawrence,

Kansas §
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Horman, Ok

Anne Cartwright
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Carpenter, Department of Zoology, University of Oklahoma,
laboma 73C69%
separtment of Biology, Ball State University, Huncie,

Cave lesearco
fornig 9454

Pr. Lee Conristionzon, uvepartment of Fficlozy, Collepe of the Pacific, Stock-
ron, Califormia 95204

Dr. Avthur G. Cleveland, Lenaviument of Liolopv, Texas Wesleyan College,

Fort Yovih, Texas 75105

Dr. k. Tendell L,Of“”'ur:S Teparinent of Zoolopgw, University of Avizona, Tuc-
son, Arizona 837zi
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Dalkdnle, Calif inia Y4625

Dr. Tames B. Cona, Departvent oo Blolcgy, Hariham Colleme, Richwmond, Indiana
47375

Dr. G. E. Cosgrove.
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Oai. Ridee, Temmessee 37
f-A, Actoria, L.L.C., N

¥
Br. Stepaan Cvess, Deorariuwent of o7 o, Gouthern Uregon \olieﬁg, Ashiand,
Cregon 97520
Joe Cusumann, h3’3 Gilegn., Califcornia 92720
L. Louis Dfligres S i liegicine, &, Touig

Temwater, Washington 9850L
life Scienze, Yexes A & M University,

oolezy, University of Kentucky., Lexington,

Dﬁyton viuzern of N 2529 Tidge Avenue, rH’rrcn, Ohioc 43414

\n DeRlaga, of Natural iHistory, Onicago, Iliinois 60605

D BeCenrgn . 0% hlalogy, SniJa-uJ v of Seuth Carolina
uClLdtla, Sout 203

Defenders of Wildl Supont Circie Building, Washington, D.C.

Dr. Luic de la Torre, wivision of limmals,
hicage ig 6GHOS

Directcr, 0.5 lizdical Component - SEATG, APO San I'rancisco 2634¢€

Dr. Avthur ¥ o, Chief, Hurseu ol Laborstery Serv :as and Reserrvch,
South & Scate hoaid of Uealth, Columbia, South Carolina 29201

Field Musewm of Noturel History,
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J. Kenneth Doutt, Carnegie iluseum, 4400 Forbes Avenue, Pittsburgh, Penasyl-
vania 15213

Jay LDee Uruecker, Department of Biologv, Chadron State College, Chadron,
Mebraska 69337

tiark pulin, 1015 College Avenue, ianhattan, Kansas 66502

Sidney W. Dunkle, Orange Coast College, 2701 Fairview PRoad, Costa Mesa,
California 92626

bDr. David Easterla, Department of Forestry and Conservation, Purdue Univer-
sity, Lafayette, Indiana 47807

Emmett R. Easton, Department of Entomology, Cregon State University, Cor-
valiis, Oregon 97331

Eastern Bird Banding Association News, Frederick S. Schaeffer, Editor, P.C.
Box 3295, Grand Central Station, New York, Wew York 10017

Dr. William ¥H. Elder, Cooperative Wildlife Research Unit, Stephens Hall,
University of iiissouri, Columbia, HMisscouri 652C1

Stuart R. Ellins, Department of Psychology, Trenton State College, Trenton,
New Jersey 048625

Dr. Carl Ernst, Department of DPiclogy, Southwest Minnesota State College,
narshall, Minnesota 56258

br. Roger Estep, Animal Section, Room 5505, College of liedicine, Moward Uni-
versity, Washington, D.C. 20001

William G. Ewing, Department of Biology, New ilexico Highlands University,
Las Vegas, Hew liexico 877C1

John P. Farney, liuseum of Hatural History, University of Kansas, Lawrence,
Kansas 66044

David J. Fassler, Division of Biological Sciences, Somerset Community Col-
lege, Somerset, Kentucky 42501

James 1. Fattu, Department of Anatomy and Physiology, Indiana University,
Bloomington, Indiana 47401

pr. James 8. Findley, Department of Biology, University of New ilexico, Albu-
querque, New Mexico 87106

br. E. D. Fleharty, Department of Biology, Fort Hays State College, Hays,
Kansas 67601

Foreslght, Geology Library, 201 Geology Building, University of HMissouri,
Columbia, Iissouri 65201

G. Lawrence Torman, Department of Biology, Rockford College, Rockford, Il-
linois 61101

br. Edward N, Frang, Department of Zoology, University of New Hampshire,
Durham, Hew Hawmpshire 03824

W. Gene Frum, 1612 6th Avenue, Huntington, West Virginia 25703

Pete Fussell, i.T., Iississippi State Board of Health, Box 1700, Jackson,
Mississippi 39205

Fenneth N. Geluso, 3610 Campus Boulevard N.E., Albuquerque, New Mexico §7106

Don J. Gerhardt, 2761 Braeburn Circle, Ann Avbor, ifichigan 48104

fr. Herschel T. Gier, Department of Zoology, Kansas State University, Han-
hattan, Kansas 66502

Dr. Bryan P. Glass,; iluseum of Natural and Cultural History, Oklahoma State
University, Stillwater, Oklahoma 74075

Dr. Harry H. Goehrirg, Department of Biology, Saint Cloud State College,
Saint Cioud, {innescta 56301

Barry Colden,; Department of Biology, Macon Junior College, liacon, Georgia
31201

Dr. Edwin Gould, Laboratory of Comparative Behavior, School of Hygiene and
Public Health, Johns Hopkins University, Baltimore, Maryland 21203

William Grant, 8408 Broadmoor, Overland Park, Kancas 66212

Frank Graves, Department of Zoology, University of !MNontana, 'issoula, Mon-
tana 59601
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Br. J. K. Greer, Director, Stovall Husecum of Science and History, University
of Cklzhowa, Horman, Oklahoma 73069 _
Dr. Donmald R. Criffin, The Rockefeller University, New York, New York 10021
Everett i, CGrigsby, Division of Watural Science, Northeastern State College,
Tahlequah, Cklahoma 74464
Wilbur J. Gunier, 195 West 20th Street, Higginsville, Missouri 64637
Allan P. Raarr, 50 Clover Lrive, Delmont, Pennsylvania 15626_
br. E. Baywmond Hall, iluseun of Natural Bistory, University of Kansas, Law-
rence, Kansas 66045 ) ) ]
br. George A. Hall, Department of Chemistry, West Virginia University, lior-
gantown, West Virginia 26506 -
Dr. John S. Hall, Department of Biology, Albright College, Reading, Pennsyl-
vania 19604
lirs. RKoberta lalligan, Board of Health, 14 Roseland Avenue, Caldwell, New
Jersey 07006
br. Charles G. landley, Jr., Division of “ammals, National Huseum of Natural
History, Wrelhington, [.C. 20560
Janes Wo. r~rdin; P.0. Roa 510, Big Pine Key, Florida 33043
Don-< F. Harker, Route 3, Clarksville, Tennessee 37040
-eorge G. Harrington, 5834 Venus Drive, Fort Coliins, Colorado 80521
Dr. Arthur H. Harris, Department of Biological Sciences, University of Texas
at El Paso, El Paso, Texas 79999 (iuseum of Arid Land Eiology)
Br. Patrick Harris, 1001 Prospect, Columbia, lissouri 55251
Ur. wichael J. Harvey, Department of Fiology, !emphis State University,
tenphis; Tennessee 33111
Dr. H. A&. Hays, Department of Biology, Pittsburg State College, Pittsburg,
Kancas 66762
LPr. B. J. Hayward, Departament of Biological Sciences, Western New Mexico
University, Silver City, Vew Fexico 38061
gt. James Hedges, §218 Sherrill, Hyattsville, lMaryland 20785
r. Joe Held, Laboratory Aids Branch, Building 14, DRS-NIH, Bethesda, Hary-
land 20014
James K. Heltsley, Austin Peay State College, Clarksville, Tennessee 3704i
David Paul Hendricks, 95% Yale Drive, Bartlesville, Oklahoma 74003
Lonald R. Hendricks, Rox G, Earlham College, Eichmond, Indiana 47374
Dr. Clyde Herreid, Department of Biology, State University of New York,
Buffalo, Kew York 14214
H. 0. #Hillestad, 203 Forestry Building, University of Georgia, Athens,
Ceorgia 30601
Landis L. Hinesley, 314 1/2 South Tanner, Rantoul, Illinois 61366
Dr. Harold B. Hitchcock, Department of Liology, Bates College, Lewiston,
taine 04240
Becky Hixson, Department of Biology, Kansas State College, Emporia, Kansas
65301
Dr. Donald F. Loffmesiter, Juseum of Natural History, University of I1lineois,
Urbana, Illinocis 61301
Larry Hood, Box 476, Laurel, Maryland 20810
Dr. oy Horst, Department of Anatomy, College of Medicine, University of
Vermont, Burlington, Vermont 05401
br. W. E. Howard, Department of Aninal Physiology, University of California,
Bavis, California 955616
Dr. T. C. Hsu, Section of Cell RBiology, . D. Anderson Hospital, Houston,
Texas 77025
Dr. Steplien R. Humphrey, ¥lorida State luseum, University of Florida,
Gainesville, Florida 32601
Dr. Ted R. James, Department of Biology, University of Tennessee at Martin,
liartin, Tennessee 35237
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br. Hobert Jenness, DPepartment of Biochemistry, University of liinmesota,
St. Paul, oinnesota 55141

Dr. Hurray L. Johwmson, The lusewa, University of Puget Sound, Tacorma, Wash-
ington 898416

5. 0. Jobnson, Fosston, rinnesota 56542

Arthur L. Jones, 5215 Pinedale Leights, Papid City, South Dakota 57703

br. J. Enox Joneg, Jr., Texas Tech University, Lubbock, Texas 7%40%

Donald R. Junell, Rox 376, Verdi, Hevada 89429

Robert E. Jurgens, lMet Grotto lews, 2960 Stevens Street, Oceanside, HNew
York 11572

Lonald Kaufman, Department of Zoology, University of Georgia, Athens, Geor-
gia 36601

Scott V. Keefer, K., U. #1, Temple, Pennsylvania 19540

vr. E. D. Keiser, Jr., luseum of Zoology, Louisiana State University, 2aton

Rouge, Louisiana 70503

iam B. Keith, 2514 Iiichaux, Houston, Texas 77009

ert L. Kilgore, Department of Zoology, University of Kansas, Lawrence,

Kansas &6C45

Ur. Gordon L. Kirkland, Jr., Department of Diology, Shippensburg State Col-
lege, Shippensburg, Pennsylvania 17257

Yr. Ralph v. Kirkpatrick, R. B. 1, Csage Farm, Jonesktoro, Indiana 46928

Patricia A. Kirtland, Center for KNeural Sciences, Indiana University, Bloou-
ington, Indiana 47401

Thomas J. Klonowski, 25 Bridgeman Street, Buffalo, Mew York 14297

pr. Matthew J. Kluger, 4%6 Cak Avenue, Cheshire, Connecticut 06410

Eob Klyce, Jr., 4G&€5 Princeton, lemphis, Tennegssee 386117

Glen Koehler, 3275 lorth 92rd Street, ililwaukee, Wisconsin 53222

Carol Koenig, Route 2, tiacy, Indiana 46551

Dr. Joseph Koestner, 2629 Hidge Avenue; Dayton lluseum of MNatural History,
Dayton, Ohio 45414

br. Karl F. Koopman, Department of liammalogy, American liuseum of Natural
lHistory, Central Park West at 7Sth Street, l'ew York, Mew York 10024

Lr. James Kogki, 5724 liedical Science II, Department of Anatomy, Univer-
sity of ¥ichigan, Ann Arbor, ilichigan 48104

Br. P. H. Krutzsch, Department of Anatomy, College of ledicine, University
of Arizona, Tucson, Arizona 85721

Thomas H. Kunz, lfuseum of WNatural History, University of Kansas, Lawrence,
Kansas &6044

Thomas %. Landrum, East 122 Scheidler Apartments, fluncle, Indiana 47304

Dr. Richard K. LaVal, Box 2117, Department of Biology, Prairie View A & I
College, Frairie View, Texnas 77445

Dr. James H. Layne, Archbold Liolcgical Station, Route 2, Box 380, Lake
Piacid, Florida 33852

Dr. Philip Leitner, Devartment of Riology, St. llary's College, St. liary's
College, California 94575

Anthony W. Lewis, 950 Holly Vista Drive, Pasadena, California 91105

tir. Janes C. Lewis, Tennessee Gane Fish Commission, Doctors Building,
706 Church Street, Nashville, Tennessee 37203

Dr. W. Z. Lidicker, Museum of Vertebrate Zoology, University of California,
Berkeley, California 94720

Samuel B. Linhart, Research Biologist, Bureau of Sport Fisheries & Wildlife,
Building 16, Denver Tederal Center, Lenver, Colorado 80225

Luther Little, P. O. Box 386, Littlerock, California 93543

Dr. Richard Loomis, Tepartment of Biology, California State College, Long
Beach, California S0&01
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. Elliott ¥cClure, DMrector, Higratory Animal Pathological Survey, APO
San Francisco, Califorania 56346

Clarence ricCoy, Carnegie ilugseum, Pittsburgh, Pennsylvania 15213

R. H. licCoy, Department of licrobiology, Oregon State University, Corvallis,
Oregon %7331

Donald W. IicCrillis, 5 Pine Street, Pittsfield, aine 04967

V. R. HcDaniel, 2232 Auburn, Lot 25, Lubbock, Texas 79415

Roy W. ileDiarwmid, Department of Zoology, University of South Florida,; Tampa,
Florida 3362C

Robert A. IicHugh, Sanitation and Engineering Labs, 8148 SW Peaverton - Hills-
dale Highway, Fortiand, Cregon 97225

Dr. Robert G. HcLean, Chief, Rabies Ecology Subunit NCDC, P. 0. Box 363,
Lawrenceville, Georgia 30245

William kahan, Department of Pathology and Parasitology, Schocl of Veterinary
itedicine, University of Georgia, Athens, Georgia 30601

Andrew J. Main, 385 Canner Street, Apartment 4, New Haven, Connecticut 06511

Dr. Robert A. liartin, Department of Biology, South Dakota School of liines,
Rapid City, South Dakota 577¢1

Dr. Robert L. dartin, Department of Biology, University of Maine, Farmington,
Haine 04938

Chris Haser, The lMuseum, University of Puget Scund, Tacoma, Washington $8416

Sgt. Terry C. Maxwell, 467 70 4028, 6949S5S, PSC{2, Box 6162, Offutt ATB,
WE 65113

Joel Tom lieador, Route 1, Eldorado, Texas 76936

Michael ifenzker, Department of Zoology, University of Texas, Austin, Texas
76712

Richard S. ¥ills, 262% Ridge Avenue, Dayton, Ohio 45414

Dr. G. Clay Mitchell, Mexico City (ID), Department of State, Washington,
D.C. 26521

liiss Ilfary Ann Mogus, Department of Audiology, Eve and Ear Hospital of Pitts-
burzh, 230 Lothrop Street, Pittsburgh, Pennsylvania 15213

Charles E. liohr, Lake Club Apartments 1-31, 400 N. du Pont Highway, Dover,
Delaware 19901

Johin G. loore, liocky Mountain Laboratory, Hamilton, MNontana 52840

drs., William ilorrill, Route 32, North Franklin, Connecticut $6254

Dr. Helmut Hueller, Department of Zoology, University of Horth Carclina,
Chapel Hill, North Carolina 27514

Ur. kussell E. Humford, Department of Forestry & Conservation, Purdue Uni-
versity, Lafayette, Indiana 479907

Georme durphy, Box 5386, MTSU, liurfreesboro, Tennessee 37130

iuseum of Natural History, University of Kansas, Lawrence, Kansas 66045

Dr. Bichard ¥. liyers, Department of Biology, University of lMissouri, Kansas
City, ifissouri 64110

National Pest Control Asscociation, The Buettner Building, 250 West Jersey
Street, Elizabeth, New Jersey C7207

Earl Heller, 4201 Magnolia Avenue, St. Louis, Missouri 63110

Hans Heuhauser, Department of Zoolegy, University of Georgia, Athens, Geor-
gia 30601

Dr. John G. New, Department of Biology, State University College, Oneonta,
New York 13320

Ron Nussbaum, Department of Zoology, Oregon State University, Corvallis,
Oregon 97331

Michael J. O'Farrell, 1713 Ryan Avenue, Las Vegas, Nevada 89101

Dr. Robert Packard, Department of Biclogy, Texas Tech University, Lubbock,
Texas 75409

Dennis Padovan, 1707 8th Street, Anacortes, Washington 96221
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Dr. Paul Parmales, Illinois State iiuseuvmn, Springfield, Illinois 62706

John F. Parrish III, iiidwestern University, 3400 Taft, Wichita Falls, Texas
763C3

tavid L. Patterson, Depariment of Zcology, P.G. Fox 5577, North Carolina
State University, Raleigh, Horth Carolina 27607

Ray Pawley, The Chicago Zoological Society, Srookfield, Illinois 60513

Dr. Alfred E. Perry, Department of Blology, Walla Walla College, College
Place, Washington 99324

Or. Carleton J. Phillips, Department of Biology, Hofstra University, Hemp-
stead, ilew York 11550

Dr. Ronald Pine, Division of liammals, Watiomal iuseum of lNatural History,
Smithsonian Institution, Washington, D.C. 20360

John Pizzimenti, liuseum of Natural history, University of Kansas, Lawrence,
Kansas 66044

William Post, Department of Zoologzy, Horth Carolina State University, Raleigh,
Morth Carolina 27607

Torm Powell, Box 1021, Earlham College, Riclmond, Indiana 47374

fred Price, 1115 Oakland, Ft., Smith, Arkausas 72301

Ralph A. Raschig, c/o WATO, P.C. Box 1418, Sarasota, Florida 33573

Jemes H. Ratner, li.D., 7303 Brompton B-332, Houston, Texas 77025

Bruce Richardson, 3358 lierman Avenue, San Diego, California 52104

George Togers, Department of Zoology, Oklakoma State University, Stillwater,
Cklzhoma 74075

Stanley D. Roth, Jr., Department of Scilence, Lawrence High School, Lawrence,
lansas (0044

Brent Fowell, 2227 Edgewmont Avenue, Bristol, Tennessee 37620

Dr. Robert Rudd, Department of Zoology, University of California, Davis,
California 95616

Dr. Donald Schneil, 1311 East Broad Street; Statesville, North Carolina 28677

Lobert B. Seal, 65600 Hiilandale Road, Apartment 22, Chevy Chase, lHaryland
20C15

tr. John A. Sealander, Department of Zoology, University of Arkansas, Fay-
etteville, Arkansas 72701

Dr. Clyde i. Senger, Department of Biology, Western tJashington State College;
Rellingham, Washington 58225

Becky Shockley, 1314 Walters Avenue, Baltimore, Maryland 21212

gr. James A. Simmone, Auditory Fesearch Labs. Forrestal Road North, Princeton
University, Princeton, New Jersey 08540

Allen G. Sinor, 266 Lakeshire Drive, Daly City, California 84015

George R. Sly, Department of Ziological Sciences, Tllinois State University,
Normal, Illinois 61761

Fichard A. Swartt, Department of Biolegical Sciences, University of Texas,
El Paso, Texas 79999

Daniel Smiley, tohonk Lake, New Paltz, New York 12561

Dr. Llizabeth Smith, Smithville, Ohio 44677

Jemes Dale Smith, Department of Biological Science, California State College,
8001 North State College RBoulevard, Tullerton, California 92631

Or. Dana P. Sanyder, Department of Zcology , University of Massachusatts,
Amherst, tassachusetts (C1lG02

David H. Snyder, Department of Biology, University of Notre Dame, Notre Dame,
Indiana 46556

John W. Sowles, 171 Foreside Road, Falmouth, laine 041G5

Curtis A. Spenrath, Department of Wildlife Sciences, Texas A & M University,
College Station, Texas 77243

fick Stalling, Department of Zoology, University of Oklahoma, Norman, Okla-
homa 73069



%

%

¥

29.

Harry E. Stephens, 305 Horth Jackson Street; HKagnolia, Arkansas 71733

Keir B. Sterling, 132 MNorth Broadway, Tarrytown, MNew York 10551

Dr. Glen Stewart, 1517 Deventer Drive, LaVerne, California 91750

Dr. Thomas B. Stim, Associate Research Scientist, State of MNew York DNepart-
ment of Health, Hew Scotland Avenue, Albany, Hew York 12201

Chris Stinson, Pox 1086, Swarthmore Cocllege, Swarthmore, Pennsylvania 19081

Robert K. Strosnider, USDA Forest Service, Ozark - St. Francis Natiomnal
Forests, P.0. Box 1005, Russellville, Arkansas 72801

Dr. Eugene H. Studier, Department of Biology, Hew lexico Highlands Univer-
sity, Las Vegas, New Mexico 87701

Dr. S. Edward Sulkin, Department of Microbiology, SW Medical School, Dallas,
Texas 75235

Dr. Roderick Suthers, Department of Anatomy and Physiology, Indiana Univer-
sity, Bloomington, Indiana 47401

Dr. Royal D. Suttkus, Riverside Research Laboratories, Tulane University,
Route 1, Box 46-B, Belle Chasse, Louisiana 70037

Jon E. Swenson, Shepherd, Montana 59079

Dr. Elizabeth Swiger, 1599 Hillcrest Road, Fairmont, West Virginia 26554

3igurd L. Szerlip, Department of Zoology, Arizona State University, Tempe,
Arizona 85281

Robert E. Tamarin, Department of Biology, Boston University, Boston, lassa-
chusetts (2215

Tech Troglodyte, Box 471, Blacksburg, Virginia 24060

Tennessee Game and Fish Commission, Ellington Agricultural Center, P.0. Box
9430, Washville, Tennessee 37220

Dennis C. Turner, 1620 icElderry Street, Baltimore, ilaryland 21205

Larry Turrer, 4632 N.E. Honcock Street, Portland, Oregon 97213

Dr. Ronald W. Turner, Department of Biology, St. Benedicts College, Atchison,
Kansas 66G02

Merlin D. Tuttle, iuseum of Natural History, University of Kansas, Lawrence,
Kansas 66044 )

Dr. John ¥. Twente, Space Sciences Research Center, University of lMissouri,
Columbia, liissouri 65201

Philip F. Van Cleave, Carlshbad Caverns National Park, Carlsbad, New lfexico
88220

Hobart Van Deusen, Department of lammalogy, American Museum of Natural His-
tory, Central Park West at 79th Street, New York, Wew York 10024

Dr. Allen Vinegar, Department of Zoology, University of ltichigan, Ann Arbor.
Hichigan 48104

flarlan L. Valley, 717 North Elm Street, Sandwich, Illinois 60548

G. L. Ward, Department of Biology, Earlham College, Richmond, Indiana 47375

Judith S. Warner, Department of Zoology, Michigan State University, East
Lansing, Michigan 438823

Larry C. Watkins, Museum of NMatural History, University of Kamsas, Lawrence,
Ransas 66044

irs. Yvonne Weber, 2165 SW iiain Street, Portland, Oregon 97205

Fred Webster, 62 Coolidge Avenue, Cambridge, lMassachusetts 02138

Dr. Richard k. Webster, Department of Anatomy, Louisiana State University
Medical Center, 1190 Flovida Avenue, MNew Orleans, Louisiana 70119

Dr. Ralph H. Wetzel, Systematics & Evolutionary Biology, U-43, University
of Connecticut, Storrs, Connecticut 06268

Br. John G. Whitaker, Jr., Department of Life Sciences, Indiana State Uni-
versity, Terre Haute, Indiana 47809

J. S. White, Ph.D., 118 West Sunflower Road, Cleveland, lississippi 38732

Br. Jacob E. Wiebers, Department of Biological Sciences, Purdue University,
Lafayette, Indiana 47907
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Wildlife Reviews, U,S= Fish & Wildlife Service, Patuxent Wildlife Research
Center, Laurel, laryiand 20510

Dallas L. QALneim, ur“, 3226 24th Street, Apartment A, Sandia Base, Albu~
guergue, New Mexico 87114

Baniel ¥, Williams, Department of Riology, University of New lexico, Albu-
querque, Hew dexico 871G

ifichael Wilson, Laboratory of Anthropolopy, Washington State University,
Pulluan, Wasbington 99163

Dr. Nixon Wilsom, Department of Biology, University of MNorthern Iowa, Cedar
Fells, Iowa 50613

Dr. William Wimsatt, Depariment of Zoology, Cornell University, Ithaca, New
York 14850

Wisconsin Speleological Society, c/o Wisconsin Geological Survey, 1815 Uui-
versity Avenue, [ladison; Wisconsin 53706

Dr. James L. Wolfe, Department of Zoclogy, Mississippi State University,
State College, liississippi 39762

br. Sherwin F. Wood, 1015 Horth Alexandria Avenue, Los Angeles, California
80029

kirs. Dora Woodall, 8725 East Cypress, Scottsdale, Arizona 85257

Vernon L. Wranosky, North Platte Junior College, Horth Platte, MNebraska 69101

Dr. Eobert Yunick, 1527 Hyron Street, Schenectady, New York 12309

LIBRARIES

Librarian, Wildlife fesearch Center, Bureau of Sport Fisheries & Wildlife,
Building 16, Federal Center, Denver, Colorado £0225

General Library, Serials Section, University of Georgia, Athens, Georgia
30601

Center for Disease Control, Lilrary, ﬂuilding 1, Room 416, 1600 Clifton
Road W.E,, Atlanta, Georgia 30333 (LS-177/71)

Library, Periodicals Toom, Western Illinois University, !lacomb, Illinois

61455
Library Pericdical Service, BQIT State University, ifuncie, Indiana 47305
Serials Record (323869 A), lemorial Library, University of Hotre Dame, Hotre

Dame, Indiana 465356
tiantor Library, University of liaine, Farmington, laine 04938
Perio d cale Department, Wells Library, Horthwest ilissouri State College,
laryvilie, Hiszuori G4468
Llhlary Le110c1ca¢s Department, Central lMissouri State College, “arrensburg,
ilissouri £4093
Serials Librarian, Montana Stete University Library, Tozeman, Montana 59715
Library, Wew York Zoological Society, 185th Street & Southern Boulevard,
2renx, Hew York 10461
State University of ilew York, Health Sciences Library, 141 Capen Hall, The
Circle, Buffslo, New York 14214
Libr rary, Hasuau County ¥useum of Natural History, Garvies Point, Glen Cove,
Hew York 11542
Library, American bhiuseum of Watural History, Central Park West at 79th St.,
New York, Hew York 10024
James ii. kilne Library, State University College, Onconta, New York 13820
Library Serials Department, Bowling Green State University, Bowling Green,
hio 43402 (order 33501)
liedical College of Chio, P.0. Box 6190, Toledo, Ohioc 43014; Attn.: Medicel
Library, Ho. 342-C
Public Health Library, Oregen State Poard of Health, 1400 S5W 5th Avenue,
Portland, Oragon 97201
Serials Department, John Brister Library, Memphisz State University, lemphis,
Tennessee 38111
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PSC Library, 2211 North Lexington Street, Arlington, Virginia 22205
Library, Central Washington State College, Ellensburg, Washington 95926

Note: The above listing is for information alone, so you can see if your
local library is well stocked.

FOREIGCH

Dr. Paul Alexander, Tunghai University, Taichung, Taiwan

Hermann Behrendt, Buchhandlung, P.0. Box 341, 53 Bonn, Germany

Dr. Roland Beschel, Department of Biology, Queens University, Kingston,
Ontario, Canada

Dr. J. S. Bleakney, Department of Biology, Acadia University, Wolfville,
Hova Scotia, Canada

pr. Ernesto Capanna, Universita di Roma, Instituto di Anatomia Comparata
Battista Grassi, Via Alfonso Borelli, 50-00161, Roma, Italy

G. A. Casey, Animal Diseases Research Institute, P.0. Box 14G(G, hLull,
Quebec,; Canada

Paul Catling, Apartment 13, 2368 Queen Street East, Toronto 13, Ontario,
Canada

Centro Panamericano de Zoonosis, Casilla de Correo 23, Ramos Mejia, Pcia de
Buenos Aires, Argentina (SUP-1118; CPZ &7/7C)

Dr. A. L. Dagg, Department of Zoology, University of Guelph, Guelph, Ontario,
Canada

Drs. Serge Dzsan, Universiteit van Amsterdam, Dierfysiologisch Laboratorium,
Amsterdam, Hetherlands

Dr. loracio Uelpietre, Entre Klos 176, Pasadas Misiones, Argentina

The Director, Iast African Virus Research Institute, Rox 49, Untebbe, Uganda

Drs. J. Dorgelo, lierfysiologisch Laboratorium, Universiteit van Amstevdam,
Amsterdam, Netherlandszs

Dr. Peter U. Dwyer, Department of Zoology, University of Queensland, Brisbane,
Australia

Miss Judy Lger, Department of liammalogy, Royal Ontario Museum, 100 Queen's
Park, Toronto 5, Ontario, Canada

Dr. H. Engldnder, Zoologisches Inst. der Universitét, Koln-Lindenthal,
Eerpener Strasse 13, Germany

Dr. Reiner Feldman, 5759 Bosperde/Westfalen den Friedhofstrasse 22, Germany

br. ii. brock Fenton, Uepartment of Biology, Carleton University, Cttawa,
Ontarico, Canada

Abel Fornes, SELSA, Calle La Plata 43%, T.E. 18909, San Miguel de Tucumén,
Prov. de Tucumin, Argentina "

Dr. Jiri Gaisler, Institute of Zoology, J. E. Purkyn€ University, Kotléafska
2, Brno, Czechoslovakia

Arthur . Greenhall, Bat Ecologist, FAO de las Naciones Unidas, Apartado
Posgtal ~10778, luexico City 1, D.F., Mexico

br. Arturo Jiminez Guzman, Laboratora de Vertebrados, Universidad de Nuevo
Leon, Apartado Postal 279C, HMonterrey, Nuevo Leon, Mexico

Dr. Th. Haltenorth, Zoologische Sammlung des Bayerischen Staates, 8 Hunchen
1S, Schloss Nywphenburg, MYaria Wardstrasse 16, Germany

Elery Hamilton-Smith, Editor, Australian Bat Research News, P.C. Box 36,
Carlton South, Victoria 3053, Australia

Dr. Vladinir Hanak, Department of Systematic Zoology, Charles University,
Vinicna Praha 2, Czechoslovakia

Ivan HorA&ek, S. iiichelska 1132, Praha &4, Czechoslovakia

K. 4. Howell, Box 35064, Department of Zoology, University of Dar es Salaanm,
ar ez Salaam, Tanrania
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Department of Ziology, lialaspina College, MNanaimo, British
Columbias Canada

Gustav Kirk, 3221 Hohenbuechen 31, Yest Germany

Tej Humari Koul, Research Scholar, Post CGraduate Department of Zoology,
University of Kasimir, Srinagar 6, Fashair, India

Ur. Franz Krapp, Zoologisches Furschunginstitut U., Huseum Alexander Koenig,
Ldenauerallee 150164, D~53 Donn, Germany

sr. Adam Krzanowski, Institute of Systematic and Experimental Zoology,
Pclich Academy of Sciences, Slawkowska 17, Krakow, Poland

George Laidlaw, P.0. Box 74, Manotick, Cntario, Canada

Henri Droms, Librarlan Societas Entomologica Helsingforsiensis; Snellmans-
gatan $-11, Helsingfors 17, Finland

Library, Naticnal liuseum of Canada, Ottawa 4, Ontario, Canada

Librarian, Divicion of Wildlife Reszarch, CSIRO, P. 0. Rox 384, Lyneham ACT
2602, Australia

Dr. Rexford . Lord, Programa de Desarrollo de las Naciones Unidas, Centro
Panamericano de Zoounosis, Casilla 23, Lamo Mejia - Prov. de Buenocs
Aires, Republic of Argentina

J. A. Hlackintosh, lwrihiku Geme Farm, Ctatara Ho. 2, R. D. Invercargill,
Southland, New Zealand

Reid uclanus, ilemramcook, New Brunswicl, Canada

pr. C. J. Harinkelle, Universidad de los Andes, Calle 15-A Carrera 1-E,
Ansrtado Aereo 4976, Bogota, D.E. Columbia

Bernd tiartens, 1118 Rezent Crescent M.E., Calgary 61, Alberta, Canada

Dr. Viktor lfasing, Department of Zotany, Tartu University, Tartu, Estcnian
S.S.%., U.8.8.R.

Dr. Frank W. l'aurer, Jr., Department of Biology, School of Science, The
University of Botswana, Lesotho, and Swaziland, P.0. Boma, Lesotho,
Southern Africa

Prof. J. lieester, llamaal Research Unit, Department of Zoology, University
of Pretoria, Pretoria, South Africa

tiuseum of Zoology, Department of Biology, Carleton University, Ottawa 1,
Ontaric, Canada

Lr. Iyad A. Nader, Ddivector, Piclogical Research Center, Sulaikh, Baghdad,
Iraq (currently in Saudi Arabia)

Dr. Ulla laria Morberyg, Zoologiska Institutionen, Gotebcrgs Universitet,

Fjarde Langgatan 705 41305, Goteborg, Sweden

Tony Oldham, 17 Freemantle Road, Eastville, Zristol 5, England

4driano L. Peracchi, Universidade Bural, Via Campo Grande ZC-26, GB Brasil

Gerald S. A. Perez, Wildlife Bioclogist, Department of Agriculture, Agana,
Guan 56910

Periodicals Section, Library C/2854/P, University of Papua & Hew Guinea,

1432, Boroko, Papua, Mew Guinea

B. V. Peterson, Diptera Section, Intomology Research Institute, Central
Experimental Farm, Ottawa, Ontario, Canada

br. Randolph L. Peterson, foyal Ontario lfuseum, 100 Cueen's Park, Toronto 3,

Cntario, Canada

olish Academy of Science, Mammal Research Institute, Bialowieza, Poland

r. Won Pyong-0h, Department of Biology, Kyung Hee University, Seoul, Korea

r. Faul A. Racey, Unit of Reproductlvc Biology, Life Sciences Building,

Crown Street, P.0. Box 147, Liverpool LGS 3B¥, England

Dr. R. Ramsden, 25 Halford Avenue, Toronto 9, Ontario, Canada

Dr. Johin J. Rasweiler IV, Departmento de Morfologia, Facultad de Medicina,
Universidad del Valle, Cali, Colombia

tiiss Josefine Kauch, Department of Zcology, University of Alberta, Edmonton,
Alberta, Canada

i
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Research Library, Departuent of Lands & Forests, Biology Building, Southern
Hesearch Station, laple, Oatario, Canada

ann Rick, 36 Broadway Avenue, Ottawa 1. Onterio, Canada

Dr. H. Roer, lwseum Alexander Tosznig, Foblenzer Strasse 150-164, Bonn,
Germany (BEditor of iiyntis)

br. Augusto Ruschi, ifuseu de Biologia "Prof. ifello Leitas’, Santa Teresa,
Espirito Santo, Erazil

Dr. W. Rydzewski, Laboratory of Ornitholesy, Sienkiewicza 21, Wroclaw, Toland

Lr. W. Schafer, Natur-lluseum und Forschungs Inst. Senckenberg der Senclhen-
bergischen Haturferschenden Gesellschaft, 6 Frankfurt 1, Seanckenborg -
Anlege 25, Germany

5. D. Sharma, Department of Zoolegy, Government Degree College, Poonch (J &
K), India

Ur. Donald A. Smith, Department of Biology, Carleton University, Ottawa 1,
Cuitario, Canada

Br. H. €. Smith, Department of Zoolegy, Provincial Museum & Archive of Al-
berta, 12845-102 Avenue, Edmonton 40, Alberta, Canada

Biblioteca, Scciedad Venezolana de Hspeleologia, Apartade (621, Caracas,
Venczuela

Pascual Soriano, Sociedad Venezclane de Espeleologia, Apartado 6621, Caracas
Veniezuela

8. Wayne Speller, Department of Eiclegy, University of Saskatchewan, Sasko~
toon, Saskatchewan, Canada

R. E. Stebbings, The Nature Conservancy, Cocstal Ecclogy Rescarch Station,
Celney lane, Norwich, Norfollk, NOR 70F, Ingland

v, J. B. Tareite, Departnent of lammalogy, Foval Ontario Museum, 100 Queen's
Park, Toronts 5, Catavio, Caneds

Dy. Hobert Tesh, liiddle American Reegearch Unit, Lox 2011, RBalboa Heights,
Canal Zene

Dr. Maurice E. Thomas, DNDepartmento de Biclogia, Universidad del Valle,
Arariado Aerec 7L(u9 6911~ Colembia

Transvasal fuseum, Box 413, Pretoria, South Africa

Cooff Turnmer, Department of liammaloegy, Roynl Ontario Husecum, 100 Quean'’s
2ark, Yovomto 5, Ontario, Canads

illa, Seccion de Mantizocle gl 1, Instituto de Lioclogia, Cindad

Dr. Berr . ‘o V
i itaria, Villa Obrepon, ifexico D.F., Mexico
Jon E. , Avartade 16, Urniversidad de Co sta Rics, Ciudad Universitoria
ca, Central hAmerica
Bronisil . wazyn, Cybulskiepo 20, Katedra Zoclogii VIR, kloc aw, Poland
B, K. 0 o Depactuent of 3iolegy, Queensland Instituie of Technology,

» Downs, Tocwoomba 4350, Cueensland, Australia

LOPY HERL AND THEERED

i itigh lmseum {Watural listory) has just issuszd in late Apr'l "Dats
: Zthicpia collected by the Grent Abbai expadition, 1968 by J. E. Hilj
a- .. Morris, as Bull. Zool., 21{(Z2): 25~49. It is for sale at 1 psund
or .bout $4.50 U.S.A. Feaders in the U.£.A. nmay nst be aware that they ¢

T

nformation Serv'ca1
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obzain such items through the Sales fection, B
3465 3rd Avenue, Hew York, MNew York 10022.

‘The Second Annual Symposium of Lat Resecarch’’, successor to the Tucson mes -
ing of 1%70, will be held at Albuquerque, Hew llexico, on Hovemher 26~27,
1271,

JCHIS has zent cut a questiounaire on the current status of U.Z. bat
d ne information should be evceptionally useful 1f those who
11 them in felly.

!
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BAT RESEARCH NEWS

Volume 12, No. 4 October 1971
TEE COVER ' Rat Research News appears
quarterly: January, April, July,
The cover photograpii is provided : and October. Subscription rate
through the courtesy of the bivision is $1.00 for two years. Address
of Photography, Field liuuseum of Hatural all correspondence to Robert L.
Listory, and is Figure 1 of the paper Martin, Department of Diology,
by AWTHONY F. DEBLASE, "Pairing of Preble Hall, University of liaine,
Liyotis blythi in west-central Iran.® Farmington, iaine 04938.

Stiown is a roosting pair of Livotis
Hyots

blythi in Gara farik, a cave about 20
miles north of Divandarreh, Xurdistan
Province, Iran. This is one of many
torpid pairs seen Langing in the cave.

I all cases the pair included one male
and one female, with the male position-

ed with his ventrum to the female's dorsum.
All such pairs were in torpor and no
copulation was cbserved.

HERE AND TLERE

The up-dated subscriber list for Bat Research News has already been put to
good use, ROBERT HEWSHAW of Pennsylvania State University called me for such a
list and it was thus used as the basis for the call for papers for the AAAS
meeting in Philadelphia for December 1971, CHARLES I0HR was kind enough to
send a tentative program, abstracted here:

“Bats and man: distributions and habitats” by Robert llenshaw

A paper on bat ecology bty Poy Horst

"Clustering behavior and ambient temperature as factors in core, wing, and
ear temperatures in liyotis szodalie" by Scott Keefer.

A paper on ecolegical physiology and survival potential by William Wimsatt

A paper on behavicr, learuning, and adaptability Ly Edwin Gould

"Thie ststus of threatened species of cave dwelling bats' by Charles Mohr

bDiscussion, evolution, ccosystems, etc. by Tom Poulson

A panel discussion on "Adaptability of btate, past and future®

‘ilan and bats: responsibilities of biologists, speleclogists, spelunkers,
and layumen by Robert Henshaw.

I assume that the number of papers is low due to the more limited scope of
coverage (stressing the 'cave” aspects) and the proximity to the Albuquerque
bat research weeting in November. I presume that the abstracts will be in the
National Speleclogical Society Pulletin.

By sending the last three issues of Bat Research lews out firts class,; few
copies of those issues. have been lost, although.I replaced a number on being
notified of their absence. The following former subscribers are listed now as
“unkncwn at address given”, so if you know of them and think they may still be
interested in ERIY, let thew know they're among the wissing persons: David
Bridge; Cusumano (requested ERN but never paic); James Heltsley; Villiam Mahan;
Larry Turner (who has bands in use under his name, so Bat Landing Office could
use his new address). Joe Held is not working with bats any more, and John New
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has other non-bat duties.
Changes in address are necessary for the following:

# W. Wilson Baker, Tall Timbers Research Station, Route 1, Box 160, Tallahas—
see, Florida 32333
Dr. liichael D. Beecher, Department of Psychology, Eastern Michigan University,
Ypsilanti, Hichigan 48197
Noel . Burkhead, Box 281, Roanocke College, Salem, Virginia 24153
Frank F. Graves, Jr., P.0. Box 139, Paul Smith's, New York 12970
tfrs. Roberta L. Halligan, 36 Passaic Avenue, Roseland, New Jersey 07068
James V. Hardin, Cooperative Wildlife Research Lab., Southern Illinois Uni-
versity, Carbondale, Illinois 629C1
* Dr. Donald F. Hoffmeister, Museum of Natural History, University of Illinois,
Urbana, Tllinois 61801
Dr. Thomas H. Kunz, Department of Biology, Doston University, 2 Cummington
Street, Boston, ldassachusetts 02215
Thomas W. Landrum, Department of Biology, Georgetown College, Georgetown,
Kentucky 40324
* Dr. Richard K. LaVal, Research Contractor, University of Kansas, luseum of
Natural History, Lawrence, XKansas 66044
*# Richard S. iills, 415 Sycamore Road - Apartment D-3, Trenton, Chio 45067
J. Heester, Zoology Department, Natal University, Pietermaritzburg, Natal
(after January 1972)
Dr. Ulla i. Norberg, Goteborgs Universitet, Zoologiska Institutionen, Fack,
400G 33 GSteborg 33, Sweden
liichael J. O'Farrell, Department of Biology, University of Revada, Reno,
Hevada 89507
Bruce A. Richardson, 3368 - 35th Street, San Diego, California 92104
David M. Snyder, Department of Biology, Austin Peay State University, Clarks-
ville, Tennessee 37040
Dr. Glenn R. Stewart, Biological Sciences Department, Califormia State Pely—~
technic College, Pomcna, California $1768
Sigurd L. Szerlip, 1514~A 56th Street, El Cerrito, California 94530
Dr. Allen Vinegar, Pyle Center Box 1214, Vilmington College, Uilmington,
Ohio 45177
Dallas E. Uilhelm, Jr., 310 North Topeka Avenue, less City, Kansas 67560
Dr. Daniel F. Williams, Department of Biological Sciences, Stanislaus State
College, Turlock, California 95380
* Don E. Wilsou, Bird and ilammal Laborateries, National lMuseum of Natural His-
tory, Washington, D.C. 2CLG0
Library, University of Texas, El Paso, Texas 79999 (omitted by error)

M

For exchanging materiale with the Fastern Bird Eanding Association, the new
exchange ecitor is: Mr. Anthony J. Lauro, Exchange Editor
LBBA
9 DaSoto Road
Anmityville, New York 117C1

New subscribers are as follows:

Gregory Haguire, Searswont, Maine 4973
Vernon C. Bleich, 26702 ROlLin Vista Drive, Lomits Califcrnia 90717
(craduate Suddeu_ at California State at Long Beach, interested
vimarily in desert mammals)
4. U. CGustaison, Genetics, Dev. & Physiclogy, Cornell University, G-48
Lmerson Hall, Ithaca, Hew York 14850 (graduate student of William
Wimsatt wo*klng in the area of bat reproduction)
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Charles V. Trimarchi, Semior Bacteriologist, Veterinary Science Labor-
atories, State of iiew York Department of Health, New Scotland Avenue,
Albany, New York 12201 (currently investigating pathogenicity of rabies
in insectivorous bats, maintaining a small colony of Eptesicus fuscus)

George Schaeffer III, 112 Cortelyon Avenue, Montrose llanor, Reading,
Pennsylvania 12607 {former student of Johr Hall now in U.S. Navy)

Birger Jensen, Game Diology Station, Kald, Rénde, Demmark (management
scientist at the station)

James ¥Wm. Heacham, 2327 Znd Avenue ~ #2, Pueblo, Colorado 81603 (geology/
biclogy major at Southern Colorado State College)

Edwin J. Spicka, 2207 Cleveland Boulevard, Granite City, Illinois 62040
Michel Anciaux de Faveaux, R&sidence Osborne, Rue des Capucins 35, B-8400
Ostende, Belgium (probably well known to many of you through his bat

work, his letter head is worth noting here:

Paul Bradshaw, 1608 0ld Stage Road, Alexandria, Virginia 223C8

Dr. Roger E. Carpenter, Department of Zoology, San Diego State College,
San Diego, California $2115

Earl lcKinley, Department of Natural Science, Castleton State Cellege,
Castleton, Vermont 05735

Dean R. Abbott, 1822 East 6th Avenue - Apartment 12, Flagstaff, Arizona
86001 (graduate research at Northern Arizona University)

Dr. George R. lMount, Department of Psychology, East Central State College
Ada, Oklahoma 74820 {interested in operant conditioning in bats)

Steven Zirl, 304 Haven Lane, Clarks Summit, Pennsylvania 18411

John and Lynda Leffler, Department of Zoology, University of Georgia,
Athens, Georgia 30601 (graduate students at U. Georgia, former students
of John Hall)

H

Linzer Tortazo, 735 26th Avenue, San llateo, California 94403
siark R. liowatt, Wildlife Resources, 240 Forest Resources Building,
University of llaine, Orono, l{aine (4473

Donald Chorzempa, P.O. Box 713, Newhall, California $1321

David W. Delitsky, 40C East Winthrop Avenue, Warrington, Florida 32507

Dr. Hans-Ulrich Schnitzler, Arbeitsgruppe Elektrophysiologie, Zoophysio-
logisches Institut, 74 Tubingen, Killestr. 23, Viest Germany

Dr. Alan CGrinnell, Department of Zoology, University of Californis, Los
Angeles, California €0024

Those bat research workers in this country who tried to obtain a copy of
Hall and torris’ “Pats from @thiopia collected by the CGreat Abbai Expedition,
1968", a British luceun (Hatural History) publication through the British Infor-
mation Services as I suggested in an earlier number of BRI may have been dig-
appointed. Although the British Information Service still lists the pubiica-
tione of the British iluseum az available throuph their office in their monthly
publications list, they have notified me by letter and other writers by post
card that they have discontinued the distribution and sale of th se, which now
may be obtained through Pendragcn House Inc., 899 Broadway Avenue, Redwood City,
California 24G€3. They cancellied my order and refuaded my money, but forwarded
other orders. Their wonthly publicatiors listing is still blirhely ignoring
their change in peiicy, perhaps until they stop its being printed.

D
H

0

DRENT ROWELL, interested in bats of northeast Tennessee, is the regional
editor of the Tennessee Ornithological Society's journal, The Migrant.
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JIil HEDCES sent a page from Organic Gardening and Farming, November 1971
issue, with a short article entitled, "When Pats Controlled liosquitoes', a re-
view of the Texas bat roosts in the early part of this century.

The journal, Studies in Speleology, published by William Pengelly Cave
Studies Trust Limited in England, may be obtained by contacting Dr. Antony J.
Sutcliffe, Hon. Editor, c/o Department of Paleontology, British lMuseum (Nat.
History), Cromwell Road, London SW7 5BD, England. Bat papers included in past
issues are as follows: Hooper, J.H.D., Bats and the Amateur Naturalist [Vol.
1 (1), 1964}, Watson, A., Observing the Natural Behaviour of Bats in Flight
[Vol. 1 (2-3), 1965]; Stebbings, R.E., Bats under Stress [Vol. 1 (4), 1966€]
Mutere, F.A., Bat Studies in Uganda [Vol. 2 (2), 1970]; Stebbings, R.E., Bat
Protection and the Establishment of a New Cave Reserve in the Netherlands
[Vol. 2 (3), 1971].

JAMES MEACHAM writes, "I discovered a population of Tadarida brasiliensis
at some 8,500 ft. in the Sangre de Cristos in a mine/cave in August 1968. I
estimated some 9,000 on the basis of their observed flight rate. I'm rather
confident that if I'm wrong, the error is conservative. I would like to do

. 13 -
some work there next summer. Colorado can be interesting’

J. MEESTER, writing about his change from the University of Pretoria to
the University of Natal, notes: "...I will no longer be able to administer the
Transvaal luseum Bat Banding Project, which will revert to the control of the
Transvaal Museum. However, I will remain active in bat research, and in fact
one of my students, lir. L. R. Wingate, who is working on D.D.T. and Dieldrin
residues in cave bats, will be going with me to Natal. Another of my students,
ir. M. v.d. llerwe, of this department, will remain here but I shall probably
be external supervisor for his project on reproductive physiology in Miniopterus
schreibersi.”

NOEL M. BURKHEAD, who spent two months this last summer as a volunteer for
the Division of Mammals at the National Museum of Natural History, spent one
month working with a field crew collecting on the Delmarva Peninsula for the
Delaware State lfuseum (with about 307 of the collected specimens being bats).

DON WILSON, back from Costa Rica, is now a zoologist with the Division of
Mammals in the Bird and Mammal Laboratories, working with endangered species.

BRYAN GLASS writes: ''the information on our recoveries of liexican free-
tailed bats is as follows: A female banded 29 June 1964 at Conner's Cave was
recovered alive 12 April 1971 at Laredo Air Force Base, Laredo, Texas. One
male banded ¢ July 1966 recovered 2 March 1971 at Pedras Negras Airport was
released at the International Bridge at Eagle Pass, Texas. One female banded
1 July 1964 at Selman's cave in Woodward County, Oklahoma, was recovered dead
and dehydrated on 28 June 1971 in a grain elevator at Sterling, Kansas. I
presume that this bat had not been in this situation for longer than six months.
I doubt that a dead bat would have been hanging around a grain elevator for
years without being discovered. A female banded 9 July 1963 at Conner's Cave
in Major Couuty, Oklahoma, was captured alive in the Seiling school house only
about 15 miles from Conner's Cave on 21 Harch 1971 and was released the follow-
ing day. There are one or two other records covering spans of approximately
five years but in one case an unattached band was found and in another case
the date of capture was not recorded at all and I have not included these.”

I note that BRN is listed in Ulrich's International Periodicals Directory,
published by the R. R. Bowker Co. of New York.
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PAUL PARMALEE writes from Illinois: “I have been banding a hibernating . -
colony of big brown bats near Galena, Illinois, for over 10 years, but the last. .
two or three years I am simply checking for returns.” He's still working on
archeological and cave bone whenever possible. : :

STEPHEN CROSS notes that during the summer his group has mist‘nefted_ahﬁ
banded at several different locations in southern Oregon to get acquainted with
the area and its bats, capturing nine species with 66 individuals banded.

CARLETON PHILLIPS writes that for his studies of mammalian dentitions he
is in need of fresh specimens of Choeronycteris mexicana. Individuals of all
ages, from neo-nates through old adults, can be used. They either can be sent
live or stored in 707 alcohol, having been preserved with either 107% buffered
formalin or Carnoy's.

DAVID BRUCE writes from Washington, where some of his students have joined .
with those of CL¥DE SENGER in cave surveys of bats in southern Washington: "...
I have never seen anyone comment upon a behavioral trait I noticed with Lasiurus
borealis at Purdue. During my stay there we probably had a total of ten red
bats come through the lab. !ost we picked up from local people who called in
response to an ad we placed in the newspapers asking for help in locating bat
colonies. People would find the mother with young attached lying in their
yards after a rain or wind storm and would call us asking for assistance in
removing them from the premises. We took them to the lab where we put them in
stainless steel cages, fed them mealworms and provided water. We noticed a
distinct difference in the temperaments of the males and females. DMale red
bats, especially adults seemed very aggressive, alert, and would bite at every .
oppertunity (editor's note: see cover photo of volume 12, no. 3 BRN). One male.
adult drew blocd from my finger, died two days later, and forced me to submit
to the l4-shot Pasteur series while its brain was examined for rabies. It »
wasn't rabid. Several other male red bats displayed this same tendency to bite
and resist handling. The females were, by contrast, very docile, much less
restless, and could be held easily in the hand. I wonder if others have no-
ticed this difference in Lasiurus or other bats? (editor's note: I have noticed
such a tendency in Eptesicus females with young as opposed to Eptesicus males
and females without young, so it may be due to the modifying influence of the
young, although my observations were not so distinctly clear-cut, having been
soundly chewed upon by Eptesicus with and without young present.)

IVAN HORACEK writes from Czechoslovakia weimmme that he is carrying out
ecological observations of bats in their transient roosts, and this summer made
a collecting expedition in Bulgaria, collecting Myotis nattereri and Myotis. -
brandti, not previously collected in Bulgaria, Myotis bechsteini, Myotis :
mystacinus, liyotis daubentoni, Barbastella barbastellus, and Plecotus auritus,-
as well as other species not commonly found there. A good collection of Hyotis
mystacinus and its sibling species was taken for use in systematic studies.

R. A. YOUNG, on sending some excellent photos for possible use as BEN cover -
material, writes: "At the present time I am working on the reproductive biclogy
of Rhinolovhus megaphyllus in S.E. Queensland. If any subscribers to BRN have
any reprints of references pertaining to the biology of the Rhinolophidae and
Hipposideridae which kave not been listed in BRN or the Jour. of lfammalog
Supplgment, I would appreciate hearing from them. Any unpublished information
relating to the reproductive bioclogy of these families would also be apprecia~-
ted."” :

SIGURD SZERLIP corrects his earlier note to me on the Plecotus townsendi,

PRI
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which he has seen in Fort Stanton Cave, Lincoln Co., New Mexico and in Torgacs
Cave, New Mexico. The 10,000 bats he noted as formerly occupying Dry Cave
were Myotis velifer, the number reaching that amount in 1965, but dropping

off subsequently. When unusual reports, such as the large number of Plecotus
reported from one cave, are sent to me, I will print them as direct quotations,

as I did this one. Then the report can be checked out for usefulness by the
workers interested in it.

SHORT NOTES

PAIRING OF MYOT!S BLYTHI IN WEST-CENTRAL IRAN

On the morning of 14 August 1968 | visi+éd a cave known locally as "Cara Tarik

{Dark Cave), located about 20 miles north of Divandarrah, Kurdistan Province,

lran. This cave contained the largest concentration of bats observed during six
months of collecting in the Zagros Mountains of western lran (with the 1968 W.S.

and J.K. Street Expedition sponsored by the Field Museum of Natural History and

the lran Department of Game and Fish). The total number of Myotis blythi one of the
three specles In the cave, was estimated at 12,000, A sample of 292 M. blythi
yvielded 215 females and 77males, a ratio of about 3 to |. Most of these bats hung

in clusters which carpeted farge areas of the ceiling of the cave, However, numerous
bats hung singly and several were observed to hang in pairs.

| examined six of the hanging pairs of M. blythi (see cover photo). Each of these
pairs Included one male and one female and they always hung with the male's ventrum
in contact with the female's dorsum. All of the M. blythi observed appeared to be
quite torpid and there was no evidence of copulation. One of these specimens,
plucked from its roost and allowed to lie on my opened, gloved hand, took five
minutes to become alert enough to fly away. A second specim»n responded In the
same way.

On 16 August, | visited a cave known locally as "Karaftu" and located several
miles north of Gara Tarik Only about 30 M. blythi were observed in this complex
cave. Many of these hung singly but seven pairs of roosting bats were observed.
Again each of these pairs included one bat of each sex with the male positioned
dorsal to the female. These bats were also in torpor and there was no evidence
of copulation. . ¢

On August 23 | visited a large cave about 15 miles northwest of Ravansar, Kurdis-
tan Province, lran. This cave contained approximately 5,000 M. blythi, most of
which hung in large clusters. Numerous isolated pairs were observed and all such
pairs examined had the sexual composition and arrangement of those described above.
Most of the pairs were in torpor but a few appeared to be copulating.

On 28 August 1968, | vislited a small cave about 20 miles southeast of llam, {lam
Province, lran. This cave contalned 14 female and 15 male M. blythli. One male
t-ung singly. All others hung in bi-sexual pairs arranged as described above. All
of these bats were in torpor and no copulation was observed.

Cetween 28 July and 12 August, M. blythl were collected at four other locations
in Northwest lran and on 6 and |1 September, this species was collected from two
locations near Khurramabad, Lurestan Province, !lran. On these occasions bats
hung singly or in large clusters, but no hanging pairs were seen.
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I have found no reference to rcosting or copulating behavior of M. blythi in the
literature on Asian bats. Froem the above observations it appears that in west-
central lran this species forms pairs and copulates during mid fo late August.
Copulation probably occurs during the bat's normal hours of activity and many
pairs remain together, in torpor, through the day.

Neuhauser (1969., p. 26, The Bats of Afghanlstan, Masters Thesis, University of
Georgia, Ill pages) observed that M. blythi mistnetrsd at the entrance to Zarmast
Cave, 16 km SE of Maimana, Afghanistan, on September 13, 1965, seemed to leave the
cave in twos and threes. Banding studles during the copulating period might indi-
cate that pairing in this specles is something more than completely promiscuous.

Anthony F. DeBlase, Field Museum of Natural History, Chicago, !llinois 60605.

CHOERONYCTERIS MEXICANA FROM TEXAS

A bat captured, photographed, and released on |l December 1970 in a garage in

the Santa Ana National Wildlife Refuge, Hidalgo County, Texas, constitutes the
first record of Choeronycteris mexicana for the state. The refuge is mostly sub-
tropical riparian forest, and numerous flowers were in bloom at the time. Photo-
graphs were compared with specimens at Texas A & M University, and with plates in
Barbour and Davis (Bats of America, Univ. Press of Kentucky, Lexington, 286 pp.,
1969). The identification was confirmed independently by Al Gardner (personal
communication) who is quite familiar with Choeronycteris (and the similar Musonye-
teris from the West Coast of Mexico) from his own extensive field work in Mexico.

Elsewhere in the United States, the species is known only from the mountain canyons
in the desert Southwest, primarily in southern Arizona (Barbour and Davis, op. cit.)
In northeastern Mexicc Choeronyctaris is known from three localities in southern
"Tamaulipas (Alvarez, Univ. Kansas Publ. Mus. Nat. Hist., 14:363-473; 1963) and
eight localities in sotthern Coahuila (Baker, Univ. Kansas Publ., Mus. Nat. Hist.
9:125-335, 1956, and Ax‘tell, Southvestern Nat., 7:76, 1962).The Texas record

is a range oxtension of about 210 niles west-northwest of a cave near Hermanos
Coahuila, the nearest of the eleven localities mentioned above.

In addition to beiny an interesting distributional record, this occurrence was
unexpected because the literature suigests that Choeronycteris is a cave bat
(nearest known caves in range of the spicies: 150 miles west in Nuevo Leon) and
a mountain bat (lowest previous captu-e site, 1800 feet; Texas site, less than
100 feet.) These facts suggest that 1he individual was a straggler, and that
Choeronycteris is not normally residen- 1. the lowlands of southern Texas.

Copies of the phutographs (35mm color slides) have been deposited in the Texas
Cooperative Wildlife Collection, Texas A & M University, College Station, Texas.

Richard K. Laval, Museum of Natural Histor', .Iniversity of Kansas, Lawrence, and
Wayne A. Shifflet+, Bureau of Sports Fisher'ec and Wildlife, Santa Ana National
Wildlife Refuge, Alamo, Texas.
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A RANGE EXTENSION OF RAFINESOUE'S BIG-EARED BAT IN KENTUCKY

The range of Rafinesque's big-eared bat, Plecotus rafinesquij (Lesson), in the
Commonwealth of Kentucky is not totally known or fully understood. Hall and
Kelson (The Mammals of North America, 1959, p. 200) gives the range of P. rafi-
nesquii as occurring throughout the entire state. More recently, however, Barbour
and Davis (Bats of America, 1969, p. 179) state that apparently an Isolated popu-
lation occurs in the eastern mountains and is separated geographically from the
main portion of the population in the western part of Kentucky.

On 6 March 1971, a colony of approximately 50 P. rafinesquii was found in Sloan's
Valley Cave, Pulaski County, Kentucky. On 8 March 1971, two students at Somerset
Community College found a specimen of P. rafinesquii in a cave 1/4 mile east of
Ruth,ulaski County, Kentucky. Again on 30 August 1971, a colony of about 100

P. raf!nesquil was found. This colony was seen in a vacant house 2 miles WSW of

Ingle, Pulaski County, Kentucky. The house was wel! shaded with oak and maple
trees and according to the owner, had been unoccupied for over five years.

The finding of these bats narrows the geographical distance which separates the
western population and its isolated eastern segment. These records are the first
for P. rafinesquii from south-central Kenfucky. ' :

Drs. Roger Barbour -and Wayne Davis made positive ldenflflcaflon of the specimens
collected from the dove sites.

David J. Fassler, SdmerseT Cohmunify College, University of Kentucky, Somerset,
Kentucky, 42501.

HEMATOCRIT OF MYOTIS LUCIFUGUS DURING HIBERNATION AND FORCED IMMOBILITY

SUMMARY

Hemeteccrits of natural winter hibernating and summer active bats as well as of
winter and summer animals which had been kept for a chronic period in a free-flight
chamber or confining cages were determined in this study. The trend observed was:
increased hematocrit during successive stages of hibernation, with a return to lower
levels in summer bats. Restricted bats in both seasons had distinctly higher hema™*
tocrits than free-flight bats. Results are briefly discussed as they relate to

the physiology of hibernation and to the literature.

There is controversy concerning the hematocrit of hibernating mammals. Eliassen
(1961) recorded a decrease in both red cell number and hematocrit in pre-hibernat-
ing hedgehogs, whereas Hock (196 4) observed an increase in hematocrit in hibernat-
ing Arctic ground squirrels and Lyman (1961) an increase in bfood viscosity at low
body temperatures in thirteen-lined ground squirreis.

In the present investigation little brown bats were captured from winter hiber-
nacula at three periods of the hibernating season (esarly-Nov., deep-Feb., late-
Apr.), and summer bats were likewise obtained from an attic colony in June. These
were Immediately sacrificed by decapitation and their hematocrits determined
utilizing microhematocrit capillary tubes (Guest and Siler, 1934) and a micro-
capillary reader (McGovern et al., 1955). In addition, winter bats were divided
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into two groups and placed into a warm. (35°C. room to prevent them from hiber-
nating. One group was allowed to fly freely (450 f+.3 of tlying space), whereas
the other was severely restricted in movement by placing each bat in a small
compartment (100 in.3 of space). Summer bats were divided into like groups and
treated identically. All bats were fed larval mealworms (Tenebrio molitor) daily
and were provided with water ad libitum. A complete description of experimental
conditions is found elsewhere (Bruce and Wiebers, 1970). After a chronic period,
the winter and summer free-flight and restricted bats were sacrificed and their
hematocrits determined as for bats taken directly from their natural environments.
Table | presents hematocrit data from the various groups.

Hematocri+ changes follow this trend: (1) progressive Increase at successive
periods of hibernation, and a return to lower packed-cell volume In summer bats;
distinctly higher hematocrits in restricted laboratory bats than In free-flight
chamber animals. The latter observation Is made in both summer and winter labora-
tory bats, thedifference being statistically significant by student's t-test

(* = 0.01) in fthe summer free-flight versus restricted bats (Table I).

Although statistical significance is not demonstrated for some of these data, the °
trends observed may be of physiologic importance. They cause one to question the
implied relationship between increased hematocrits and hibernation per se., as
reported in some papers. Instead, there may be an unknown factor operating in an
animal restricted in movement - either enforced immobility, as in a portion of

this study, or natural immobility, as in the torpor of hibernation - which precipi-
tates the rise in hemo-concentration.

TABLE |, Hematocrits of Little Brown Bats
N X S.D. Range t-value
Early Hibernation 12 53,7 4.84 45.4-62.5
> 0.989
Deep Hibernation 10 56.0 6.09 45.4-67.0
0.727
Late Hibernation 10 57.7 4,19 50.5-65.8
™~ 1.460
Summer 10 54.8 4,68 46.5-62.3 <
Winter Free-Flight 10 55.6 2.76 50.4-60.5
~ [.245
Winter Restricted 10 58.1 5.12 52.2—67.0’Kﬂ#ﬁ
Summer Free-Flight I0 56.5 3.57 50.0-61.0
— 4.325%
/ . 2

Summer Restricted 10 64.8 4.0 57.5-73.0

¥Significant at the .0l level: t5 gy (18) = 2.878.

David Stewart Bruce, Department of Biology, Seattle Pacific Co|legef Seattlie,
Washington, 98119 and Jacob E. Wiebers, Department of Eiological Sciences
Purdue University, Lafayette, Indiana 47907
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