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BIOLOGY DEPARTMENT

State University College, Potsdam, New York f3676

Phone (315) 258'2985

Augrust l-3, 1980

Dear Subscriber to BRtitr:

As Brock pointed out i:r his editoriaf , we harre indeed o<perienced scrre
production difficulties. Orr adrdnistratiqr questianed tlre apprcpriatness
of using "their" institutional facilities to reproduce a nsr-rnirrersitlr
docwrent. Aft€r a protracted discussicn anr p:blication was apprcnred.
Shortly tlpreafter our loca1 post office challenged our bulk-mailing statr-rs
h*rich was subsequently approved. After this m:inor delqg, BRtil was ctnllenged
by I.R.S. on its nur-profit natrrre, but even I.R.S. was enbarrassed brhert
they sau hcnr "non-profit" we rea1Iy $,ere. Ttris, of ccurse, alerted tte
Neul York ta< auttrorities to our erristance, and ttey r,,,ere jn turn ctragrined
at having "botlrered" us. So after 2 Eax atrdits and review, tlre nrailing
problan and ttrc local delay we are bad< in h-rsi:ress. It rust be added
that enreryore involved was nost helpftrl and kjnd but collectj-vely tlese
delays have set us back about six rnenttrs. So, nchr ycu havre Febnrary 1980
Volure 21:1 of Bat Research Nsps. Perhaps ttrat issr:e should be called
Bat Research History.

We have not sent out any notices of dues, etc., until aII the above
was settled, bft a statenent of your acccnrnt will be included wittr tlre noct
issue. Vohlre 2I:2 (M.y) is cu:::rently being bound, and Voh.une 2I:3 (Augnrst)
is being tlpeset. 3y nul&septericer ttrey will all have been rnailed.

P1ease forgirre our lcng silene and the delay. Ore wculd think that
at our editorial salaries, lre wqrld rre npre efficientl Please fonuard
ycur subscriptj-on dues (if they are due) as s@n as cmvenient. lrlerre
broke and r,re all like to get letters.

Sincerely lgurs,

llanaging Editor

RIIAv
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EDITORIAL

Volume 21 marks the fourth volume of Bat Research News which Roy Horst and I have pre-
pared, and now that we seem to be on the other side of some production problems, things should
appear more regularly. However, there are several points which the readeri should consider.

_ First of all, are you finding this newsletter useful? Compared to other newsletters it appears
to.be a good bargain, at least as far as capital output is conc6rned. However. even a minimal-capi-
tal output is pointiess if the return is not appropriate. From this end, the new literature and ocia-
sional art'ile_is probably the most valuable Contlibution that BRN makes. Is there something else
you would like to see here? Should we consider raising the cost and subscribing to a computer
search system for new literature which would enhance ihe co'ue.rge? The currentiystem relGs on
willing volunteers and makes no pretense at being comprehensiv*.

Should we consider encouraging people,to submiL outlines u1 what kinds of work is going on
in different places (similar to the Society of Vertebrate Paleontologists newsletter)?

Because of the interruption in production and mailing it is difficult to sense the responses of
readers to BRN as it now stands.

The next point for contemplation is that Roy and I do not anticipate producing BRN forever.
From the beginning (volume 18, forus) we planned to work on this for five yeari. Wepresume
that there is someone in the wings who would like to see the operation continued. We wili raise
this point for discussion at the North Americaa Bat symposium in California (University of Cali-
fornia, Fullerton)this fall to see what sort of response we receive, but there is no assurance that
the next eclitor would be in the audience.

We serve notice that Volume 22 will be our last, and suggest that the next editor(s) work
with us through that series of issues to make the transilion a smoobh one.

Naturally, we anticipate a flood of volunteers . . . .ho ho ho.
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NEWS

I have just received number XVI (1978) of Myotis which includes the following:
Fledermausbeobachtungen in Gebieten des sud-lichen West-Deutschland 7945-7979, by

Heinz Felten and Dieter Kock, pp. g - 89.
Kurzberichte aus dem Mita'' ierkreis, pp. 83-94
Fledermausschut:,, pp. 95 - 102
Tagungen, pp. 103-106
Neue Literatur, pp. 107-115

Information about this newsletter may be obtained from Dr. H. Roer, Zooloisches Forschun-
gsinstitut un Museum Alexander Koenig, 5300 Bonn 1, Adenauerallee 150-164, BRD. They
are requesting a contribution of at least DM 20, - to keep one's name on the mailing list;
money orders should be made out to 'Contribution for Myotiso.

Another recently arrived newsletter is 'Australian Bat Research News, number 14 (October 1979).
The editor is G. C. Richards, Division of Wildlife Research CSIRO, P.O. Box 84, Lyneham,
ACT, 2602, Australia. It includes an editorial, notes on regional news, and several articles:
Threatened bat populations in Queensland and New South Wales, by Glenn Pure, pp. 3-5
The throat pouch of the yellow-bellied bat, Taphozous flaviventris, by Leslie S. HaIl and

Greg Gordon, pp. 5-6
New information on the little pied bat, Chalinolobus pictus, by Greg Richards, pp. 6-7
There is also a request for photographs of Australian bats, and a section on Auitralian bat
!iterature.

Tom Griffiths has written and reported that the University of Kentucky Press at Lexington is
reissued "Bats of America" by llarbour and Davis. The cost is apparently $22.50 U. S. and
the book may be ordered directly from the Press.

Ed Gould has sent in some information about a recent book 'Aerobiology: the ecological systems
approach' edited by Robert L. Edmonds, US/IBP Synthesis Series, 10 Dowden, Hutchin-
son and Ross, Inc., Stroudsburg PA. A literature citation therein refers to studies between
1937 and i945 that established the summer densities of insects over a few square
kilometers, up to 100 m or so, contain populations of millions of insects representing many
species.

I have also received volume 2, number 3 of Night Flyer, the newsletter of the NSS Bat Sub-
committee; the editor is Thomas Lera 1729 Nora Lane DeSoto, Texas 75115).

The 1976 Bulletin of the Nigerian Ornithological Society, volume 12,page 42 contains an article
by Antony Pettet about 'Shikra Accipiter badius taking bats. The birds were taking bats
as they left their roosts in roofs in the dry season or pre-rains period.

Some readers may also be interested in the 'African Small Mammal Newsletter' which is carrying
on very well; number 4 (November 19?9) has just been produced. The latest issue contains
no particular reference to bats, but this is somewhat exceptional, since most issues to date
have included some information about bats. The editor is Erik Van der Stratten (Univer-
siteit Antwerpen, Laboratorium voor Algemene Dierkunde, Groenenborgerlaan 171, B -
2020 Antwerpen, Belgium).
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RECENT LITERATURE

Anatomy

Bhatnagar, K.P. and B.A. Spoonamore. 1979. Ultrastructure of the atrioventricular node of the
big brown bat, Eptesicus fussus. Acta Anatomica 105: 157-180.

Karim, K.8., A. Gopalakrishna, and H. Gadhoke. 1979 Adrenal gland in two Indian bats. Current
Sci .48:  607

Karim, K. B., W. A. Wimsatt, A. C. Enders and A. Gopaiakrishhna. 1979 Electron microscopic
observations on the yolk sac of the Indian fruit bat, Rousettus leschenaulti (Desmarest)
(Pteropoidae). Anat. Rec. 195: 493-498.

Kawamura, K., T.N. James, F. Urthaler, and L.L. Hefner. 1979. Fine structure of the myoten-
dinous junctions of ventricular muscles of the cat (Felis domestica) and bat (Myotis luci'
fugus). Jap. Circulation J. 43: 547-570.

Ohata, M. 1979. Electron microscope study on the bat testicular interstitial cell, with special

reference to the cytoplasmic crystalloid. Archvm. histol. Jap. 42: 102-118.

Behaviour

August, P.V. 1979. Distress calls in Artibeus jamaicensis: ecology and evolutiolury implications'
- 

In Vertebrate ecology in the northern Neotropics, J.F. Eisenberg, ed. Smithsonian Inst.
Press, Washington pp. 151-159

Barclay, R.M.R., M.B. l.-enton and D.W. Thomas. 1979. Social behaviour of the little brown bat,
Myotis lucifugus II. Vocal communication. Behav. Ecol. Sociobiol. 6: 137-146.

Gould, E. 19?9. Neonatal vocalizations of twin species of Malaysian bats (Megachiroptera and
Microchiroptera). Am. Zool. 19: 481-492.

Porter, F. L. 1979. Social behavior in the leaf-noserd bat, Carollia Perspicillata. 1. Social organi-
zation. Z. 'Iierpsychol. 49: 406-417.

Porter,  F. L.  1979. Socialbehavior intheleaf nosedbat,Carol l iaperspici l lata.2. Socialcommuni-
cation. Z. 'fierpsychol. 50: 1-8.

Ransome, R.D. 1978. Daily activity patterns of the greater horseshoe bat, Rhinolophus ferrum-
equinum, from April to September. In Proc. Fourth Int. Bat Res. Conf. R.J. Olembo, J. B.
Castelino and F. A. Mutere (eds.) Kenya Nat. Acad. Advancement of Arts and Science pp.
259-274 MBFRL

Thomas, D.W., M.B. Fenton and R.M. R. Barclay. 1979 Social behaviour of the little brown bat,
Myotis lucifugus. I. Mating behaviour. Behav. Ecol. Sociobiol. 6: 129-136

Werner, T.K. 1979 Behavioural responses of non-volant tympanate moths to simulated bat
echolocation calls. M.Sc. Thesis, Department of Biology Carleton University.
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Distribution

Bachmayer, F. and R.W. Wilson. 1977. A second contribution to the small mammal fauna of
Kohfidisch, Austria. Ann. Naturhist. Mus. Wien 81: 129'162.

Czaplewski, N.J.;J. P. Farney, J. K. Jones, Jr., and J. D. Druecker. 19?9. Synopsis of bats of Ne-
braska. Occas. Papers, The Museum, Texas Tech Univ., No. 62: 1-17. ,

Genoways, I{.H. and S.L. Williams. 19?9. Records of bats (Mammalia: Chiroptera) from Suri-
name. Annals of Carnegie Museum,48 (18): 323-335.

Genoways, H.H. and S.L. Williams 1979. Notes on bats (Mammalia: Chiroptera) from Bonaire
utrd Crrto"uo, Dutch West Indies. Carnegie Museum. Annals. Annals of Carnegie Museum.
48 (17):311-321.

Goodwin, R.E. 1979. The bats of Timor: Systematics and ecolory. BuIl. Am. Mus. Nat' Hist.
763:73 - 122.

Hutterer, R. 1979. Occurance of the European free-tailed bat Tadarida teniotis on Hierro, Canary
Islands, Afr. Small Mammal News. No. 3 p &7.

Wheeler, M.E., and C. F. Agnon. 1978 The current status and distribution of the Marianas fruit
bat on Guam. Guam Aquatic Wildlife Resour. Div. Tech. Rep. no. 1.

Echolocation

Fiedler, J. 1979. Prey catching with and without echolocation in the Indian false vampire (Meg-
(Megaderma lyra). Behav. Ecol. Sociobiol. 6: 155-160.

Mogansen, F. and B. Mhl. 1979. Sound radiation patterns in the frequency domain of cries from
a vespertil ionid bat. J. Comp. Physicol. I34: L65-I72.

Pollak, G., O. W. Flenson, Jr., and R. Johnson. 1979. Multiple specializations in the peripheral
auditory system of the CF-FlvI bat, Pteronotus parnellii. J. Comp. Physiol. A Sens. Neural
Behavioral Phvsiol. I3I: 255-266.

Ecology

Bonaccorso, Frank J. 1979. Foraging and reproductive ecology in a Panananian bat community.
Flor ida State NIus, Bul l .  Biol .  Sci .  24 (4) 359-408.

Claire, W., R.K. LaVal, M.K. LaVal, and R. Clawson 1979. Notes on the ecology of Myotis keenii
(Chiroptera: Vespertil ionidae) in eastern Missouri. Am. Midl. Nat. 102: 404-407.

Findley, J.S., and H.L. Black. i979. Ecological and morphological aspects of community struc-
ture ir.r bats. Amer. Zool., 19: 989.

Gaisler, J. 1978. Tentative estimates of the population densities of some European bats. IN Proc.
Fouth Int. Bat. Res. Conf. eds R.J. Olembo, J.B. Castelino and F.A. Mutere, Kenya Nat.
Acad. Advancement of Arts and Sci. pp. 283-285.

Jones, R. 19?9. Predator - prey relationships with particular reference to vertebrates. Biol. Rev.,
51 (21: 73-97.



BRN 5 Bat Research News

Miscellaneous

A bloody answer to the vampire bat. Notes and News, Lancet no. 8143: 649.
Archer, M. 1978. Australia's oldest bat, a possible rhinolophid. Proc. R. Soc. Queensland 89:

23-24.
Baker, R. J., and J. W. Bickham. 19?9. Long and short-term rates of chromosomal evolution in

bats. Am. Zool., 19: 873.
Bowles, J.B., J. B. Cope and E.A. Cope. 19?9 Biological studies of selected Peruvian bats of

Tingo Maria, Departamento de Huanuco. Trans. Kans. Acad. Sci. 82: 1-10.
Guilday, J.E., H. W. Hamilton, E. Anderson, and P. W. Parmalee (with contributions by C. H.

Faulkner, F. C. Hill, and G. H. van Darn). 19?8. The Baker Bluff Cave deposit, Tenesee and
the late Pleistocene faunal gradient. Bull. Carnigie Mus. Nat. Hist., No. 11, 6? pp. (cave
remains of fossil bats - all Vespertilionidae)

Keegan, D. J. 1979. Restraining cage and rnet,hod for bleeding fruil bats (Rous.
Lab. Anim. Sci. 29: 402-403.

Phillips, K., and H. A. Hays 1978. Report on the gray bats (Myotis grisescens) in the storm
sewers of Pittsburg, Kansas. Trans. Kans. Acad. Sci. 81: 90-91.

Schmidt, K.M., and D. D. Badger. 1979. Some social and economic aspects in controlling vampire
bats. Proc. Okla. Acad. Sci. 59: LI2-II4.

Smith, H. C. 1979. Movement of banded bats in Alberta. Blue Jay SZ: 1t?-118.
Zrma, J. 1978. Chromosome characteristics of Vespertilionidae from Czechoslovakia. Akad. Ven.

& Brne 12: 1-38.
Zack, 5., D. Czeschlik, and G. Heldmaier. 1979. Daily activity pattern of fruit bats under natural

light conditions. Naturwissenschaften, 66: 922-825.
Williams, D.F. and J.S. Findley. l9?9. Sexual size dimorphism in vespertil l ionid bats Am. Mid-

land Natural ist  102 (1) t i3-126.

Parasites

Foster, G.W. 1979. lglvchromophilus from southeastern brown bats (Myotis austroriparius) in
north-central Florida. .I. Parasitol. 6b: 46b.

Lul<oschus, F. S., and W. B. Nutting. 1979. Parasitic mites of Suriham XIII Ophthalmodex ar-
bei gen. nov. spec. nov. (Prostigmata: Demodicidae) from Artibeus lituratus with notes on
pathogenesis. Intl. J. Acar., b:2gg-804.

lac i l
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Hope, G. M. and K. P. Bhatnagar. 1979. Effect of light adaptation on electrical responses of the
ret inas of four species of bats.  Experient ia 35: 1191-1193.
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636.
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Swami, D. Ii,. and S. B. Lall. 1979. Testicular acid phosphatases of the bat Taphozous longimanus
Hardwicke. Indian J. Exp. Biol .  17:796.
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Lottenberg, R., R. H. Waldman, L. Ajello, G. L. Hoff, W. Bigler, and S. R. Zellner, 1979.
Pulmonary histoplasmosis associated with exploration of a bat cave. Am. J. Epidemiology
110:15t i -161.
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Problems in Virology 4: 338-341.

Main, A. J. 1979. Eastern equine encephalomyelitis virus in experimentally infected bats. J. Wild-
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Notes on preserving bats in the field
Kunwar P. Bhatnagar

Department of Anatomy, University of
Louisville Schools of Medicine and
Dentistry, Health Sciences Center,
Louisville, Ky.402V2

, During Field trips it is a common practice to preserve bats either in formalin or alcohol. The
sacrificed animals are simply dropped into the fixative in which they remain for a long time.
Whereas this method may be flawless from a taxonomist's point of view, nevertheless, for any
subsequent purposes (such as histological examination of tissues) this valuable material proves
highly unsuitable. Numerous specimens, which could otherwise be used profitably, thus remain
unutilized. These notes are intended for a field cNropterologist who might find them useful for
collecting and preserviug quality specimens not only for his own use but with the idea that the
specimens prove equally useful for other purposes also. The author does not claim any originality
for the methods discussed since these are traditionally and routinely followed in most all labor-
atories. To a field biologist, however, these procedures ane expected to provide some useful and
additional information.

Whereas there could be scores of other methods of fixation and preservation of the entire ani-
mal, the following have been considered here in their order of suitability and practicability:

1. Vascular perfusion. Excellent. Highly recommended;
2. Injection method. Unsatisfactory, yet better than the one following;
3. Whole body immersion. Poor. Not recommended for histological procedures.

Vascular Perfusion

Apparatus Solutions
(Also see Appendix A)

Flusing solution: Saline in
nitrite or physiological saline

Fixative: 107o neutral buffered
formalin or any other fixative
of choice

Nembutal for anesthesia

Chemicals

Sodium chloride
Sodium nitrite
Formalin 137-40%ol
Acid sodium phosphate, monohydrate
Anhydrous disodium PhosPhate
Nembutal sodium

Procedure

Vascular perfusion is carried out only in a live specimen with the aim that the fixative
reaches all the tissues through vasculature. Keep ready the two syringes filled with the flushing
solution and the fixative. Anesthetize the animal by injecting diluted Nembutal (about 0.O7me/
gm body weight, intraperitoneallylin the abdomen. As soon as the anesthetic takes effect (5 to tO
min), pin the bat on a cork board. Make a midline skin incision close to the genitals and extend it
up to the neck. Reflect and pin the skin. Next, cut open the abdominal cavity and then cut parallel

T\rberculin syringe, 1 ml
for anesthesia

TWo 10 ml glass syringes
(Luer-lok tip)

B.D. Stainless steel needles
(Gauge nos. 24, 26)

Dissecting instruments

Cork board and pins

LabeIs

Storage bags
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to but slightly lateral to the sternum on the left side of the animal (to avoid the internal thoracic
vessels). Also cut the diaphragm laterally on both sides. The heart will now be exposed. Using
fine forceps remove or reflect the pericardium. With a steady hand insert the needle (Syringe with
flushing solution ) into the apex of the left ventricle taking care not to push the needle too far (Fig.
1). With the other hand make a tiny cut in the right atrium. Very gently force the fluid into the
circulation. In less than a minute, clear fluid will be seen escaping through the opening in the
right atrium, the liver will change to a light color and blood vessels will appear empty. Without
pulling the needle from the heart, if possible, replace the syringe with the one containing the fixa-
tive and continue perfusing without stopping. Uniform and slow but gradual pressure has to be
maintained. The animal will now appear to relax. With emptyrng of the syringe the perfusion
should be complete (approximately I min for flushing out the blood, 2-3 min for circulating the
fixative). Excellent perfusion is indicated by observing the following signs in the perfused body:
rigidness of the entir_e animal, especially in the neck region; colored fixatives, such as Bouin's
fluid are easily noticed in the blood vessels, palate etc.

The whole animal is then immersed in the fixative for 1-4 days. It should then be transferred
to 70To alcohol when convenient. Vascular lrrfusion, if performed correctly, will provide excellent
preservation of all tissues.

There are numerous variants of this method, but they all require more sophisticated instru-
mentation, spa.ce and time. With some practice one could hand perfuse a bath within 10 minutes.
For Eptesicus, 10 ml of each solution is sufficient. Bigger animals will require proportionatley
larger volumes of both solutions. After perfusion, if desired, various tissues can be dissected and
saved in the fixative.

For perfusing larger sized animals it may be necessary to use gravity method which utilizes
two separatory funnels (one each for the flushing and the fixing solutions)hung about 2 meters
above the working bench. A Y-corurector carries a thin polyethylene tubing to which a blunt
needle is attached. The procedure is similar as described except that in this case the needle is
pushed through the left ventricle into the ascending aorta where it is held secure with sutures. A
cut is made into the right atrium as before. The two fluids are allowed to run one after the other.

Injection Method

Only one syringe for the fixative, and an anesthetic are required. Sacrifice the animal using
an overdose of Nembutal (either or Chloroform). Using the syringe introduce the fixative in the
thoracic and abdominal cavities as well as under the skin at several places, expecially in the head
and neck regron. Also introduce some fluid through both nostrils and the mouth. The animal is
then immersed in the fixative and treated further as described above.

Appendix A

(Ref: Lillie, R.D. 1965 Histopathologic technic and practical
Histochemistrv. McGraw HiIl. )

Saline in Nitrite
rDistilled Water
Sodium Chloride
Sodium nitrite

500 ml
4.5 gm
2.5 gm

Physiological saline
Distilled water 1000 ml
Sodium chloride 9 gm

Neutral buffered formalin (pH 7.0)
37 -40Vo Formaldehyde solution
Distilled water
Acid sodium phosphate,

monohydrate
Anhydrous disodium phospha te

100 ml
900 ml

4gm

6.5 gm

Aqueous Bouin'e
Picric acid (sat-

urated aqueous
solution)

Formalin (37-40%l
Glacial acetic

acid

75 ml

25 ml
5ml

tDistilled water can be substituted with the one available in the field. Most of the chomicals could
be preweighed and packaged ready for mixing in the field.
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Nembutal gefi rrrn ( Sodium pentobarbital )

Nembutal (50-60 mglrnl)
0.9% Physiological

saline

May t9g0

Of this dilution use only about 0.10 ml per l0
En body weight of the bat for light anesthe-
sia. If failure occurs, a second smill dose mav
be necessary

sml
27 ml

"fra

Fig. 1. Eptesicus fuscus. In this diagramatic sketch the thoracic and
abdominal cavities are exposed in preparation for vascular per
fusion. A syringe needle is shown entering the apex of the heart.
The right atrium (RA) has been punctured to allow the fluids
to escalr. D, diaphragm; I, intestines; Li, liver; Lu, lung; LV,
left ventricle; P, peritoneal (abdominall cavity: R, cut ends of
the ribs: RV, right ventricle
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TWO CASES OF HAWK PREDATION ON BATS

Russell E. Mumford
Department of Forestry and Natural Resources

Purdue University
West Lafayette, Indiana 47907

On 22 September 1975, Andrew Williams and I were photogr4hing a live Scotophilus din-
ganii (- nigrita) at Nairobi, Kenya. The captive bat had been chilled by the coolness of the
previous night and was clinging to the trunk of a tree. The bat suddenly took flight, but befcrre it
had flown 15 meters an African goshawk (Accipiter tachiro) darted out of the nearby shrubbery,
rolled onto one side and deftly snatched the bat from the air with both feet. The hawk took the
bat to the ground, from where we flushed the bird (in obtaining a better look) into a tree. The
hawk again took the bat to the ground, was flushed and then flew with the bat out of our vision.
Gillette and Kimbrough (1970. In About Bats, A Chiropteran Biology Symposium, Southern
Methodist University Press; 262-2831listed several species of hawks known to capture bats. But
they listed a single species of Accipiter (the sharp-shinned hawk, A. striatus) as a bat predator.
They had no record of Scutophilue being taken by a hawk or owl. Fenton, Cumming, and Oxley
11977: Condor, 79:495-71, however, found significant numbers of Scotophilus spp. remains in the
pellets of the bat hawk (Macheiramphus alcinus) in Rhodesia.

The second instance of bats being captured by hawks was related to me by Charles M. Kirk-
patrick. On 13 October 1967, Kirkpatrick was with some Australian biologists observing the bull-
dozing of some dead trees near Metchell, Queensland, Aus-tralia. As some of the rees were pushed
over, lumerous-small bats emersed from tree holes and began flnng about. Soon several black
kites (Milvus migrans) .appeared and_ began chasing and catihing tttJUats in flight. A bat might
successfully avoid one kite, only to be cgptured by a second kile. The twelve Eats obtain"d-bv
Kirkpatrick from the trees were the small fadarida planiceps.
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NEIryS

E.D. KITZKE (616 Aspen, South Milwaukee, WI 53L72) sent along a copy of an article
from the Milwaukee tountal of Monday 23 June 1980 that included a spiffy picture of
Merlin Tuttle feeding frogs to Trachops. The article was well written and Merlin looked
to have been in fine form.

Arthur G. CLEVELAND (Department of Biology, Texas Wesleyan College, Fort Worth,
Texas 7 6105) sent an article from the Arlington Urbanite of Sunday 8 June 1980 that
presented a" great deal of information about bats, with suitable reference to a number
of our esteemed colleagues.

Kunwar BHATNAGAR (Department of Anatomy, Universiry of Louiwille, P.O. Box 35260
Louisville, Kentucky 40232) sent a less positive article from Tbe Courier-toumal of.
Wednesday 2t May 1980 concerning bats and rabies.

Thomas H. KTINZ (Department of Bioiogy, Boston University, Boston, MA 02275) sent a
couple of interesting articles. One from the March 1980 issue of Transmission and Dis-
rtbution which reported (article by Ron Taylor) that a 'bat jammer' successfully
chased bats away from a project site in Central Axizona. The article suggests that the
bats left because their navigation systems were jammed, but there is no indication of
the output of the Jammer'. The other article, by Ingemar AHLEN inBiophon volume
VII no. 2 is a discussion of identifying bats by their calls.

The most recent issue of Austalian Bat Researcb Naos (number 15, April 1980) contains a
number of interesting bits of information and news, along with some articles:

Moorehouse, D.E. 1980. A nematode worm of fruit bats as a possible human
pathogen. Aust. B.R.N. no. 1.5: 4-5.

McKenzie, N.L. 1980. Taxonomy of. Nycticeius greyii and N. balstoni inwestern
Australia. Aust. B.R.N. no. 15: 5-6.

Tedman, R. and L. Hall. 1980. The myology and osteology of some Ausualian
bats. Aust. B.R.N. no. 15: 7-9.

There is also an article on comrnercialiy available bat detectors, and some book re-
views, notably a useful review af Bats of Eastern Ausnalia by L.S. Hall and
G.C. Richards (Queensland Museum booklet no. 12).

Yves TUPINIER (5-B rue Claude Baudrand F. 69300 Caluire (Rhone) FRANCE) mentioned
in a recent letter that there will be a symposium on bats in Europe in Bonn (West
Germany) from 16 to 20 March.

Speleological Abstracts no. 18 has been issued by the Union Internationale de Speleologie
and Societe Helvetique des sciences naturelles, Commission de Speleologie.

The Sociedad de Ciencias Naturales La Salle Memoria Tomo XXXVII no. 108 (September-
December 1977) contains some articles which may be of interest to some readers,
none deals directlv with bats.
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BAT RESEARCH NEWS

By coming into my office just after Christmas I can get this issue out of my hair before
the New Year so that it is at least prepared in 1980, albeit a month or two late.

REMINDER . that as of this time next year I will stop being the Editor of Bat
Researcb Nezr.rs so I hope that by then someone else will be ready to assume this task. To
date nobody has expressed any interest in it at all. 

mbf

NEWS

In the past while I have received several publications which you might find of interest:

Richard L. Clawson (Wildlife Research Biologist, Missouri Department of Conservation, Fish
and Wildlife Research Center, 1110 College Avenue , Coiumbia, Missouri 65201) sent
along a report covering 5 years of bat research there by Richard and Meg LaVal. The
report is available free of charge from the above address'

LaVal, R.K. and M.L. LaVal. 1980. Ecological studies and management of
Missouri bats, with emphasis on cave-dwelling species. Terrestrial Series No. 8,
Missouri Department of Conservation.

R.L. Peterson (Department of Mammalogy, Royal Ontario Museum, Toronto, Ontario
M5S 2C6) sent me a copy of a manual on collecting rnammals which includes a
considerable amount of information on bats (copies availablc from the Sales Desk,
Royal Ontario Museum, for $6.50 each, Canadian):

Nagorsen, D.W. and R.L. Peterson. 1980. Manrmal collector's manual. Life Sciences
Miscellaneous Publications, Royal Ontario Museum 79pp.

S.B. Lal l  (2-GH-6, Machlamagri  Scheme, Udaipur -  3i3001.India) wrote ro report  some
of the work they have been doing on bats in his laboratory. Included in this list of
accomplishments is a Ph.D. thesis recently completed by one of his students ("Histo-
enzymology and histochemistry of ovar:y and uterus of Tapltozous melanopogon mela-
nopogon Temminck and Pteropus giganteus").

A.M. Voute (De Hoofdafdeling Natuur * en Landschapsbescherming heeft het genoegen U)
has sent a special issue of I.UTRA (volume 22,nas 1---3) which is a compilation of bat
population studies conducted in Holland. It includes an English summary, and a wealth
of information on populations of bats.

Dean, S., G.H. Glas, A.M. Voute, et al. 1980. Long term changes in bat popula-
tions in the Nctherlands. Lutra 22: 1-118.

Antonio, S. Quitugua (Director of Agriculture, Animal and Piarrt Indusrries, Agana, Guam
96910) has sent a copy .rf the Annual lieport of the Division of Aquatic ind Wildlife
Resources of the l)epartment of Agriculture which includes considerable information
on Pteropus mariannus mariannus, and some observations an Ernballonura semicaudata.
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ANNOUNCEMENTS

For the first time in recent memory,Bat Research Nerus is fiscally solvent. The response

to renewal notices was encouraging even though many subscribers have trot yet found time

to return their dues statements. We currently mail 541 copies, 15 of these are on an

exchange basis or courtesy copies, and about 200 remain unpard. In early 1981_you will

again riceive a starement of your subscription status. If you have already paid, we are

giateful; if not, we would appreciate youi early atte-ntion to this small matter. If there

is a mistake, please call it to 
-y 

attention. With a staff as large as Brock and I have to help

us, it is easy'to make errors. thank you for helping keep Bat Researcb Nezus alive and

reasonably healthy.

G. Roy Horst
Managing Editor

The Twelfth Annual North American Symposium on Bat Research will be held at

Cornell University in lthaca, New York on October I5-I7,1981. The Sheraton Inn has set

aside a block of-rooms for our use. The estimated price per room will be $38.00 single

occupancy and $22.00 (per person) double occupancy. Dr. William A. Wimsatt will be our
host and will chair the loial arrangements committee. I will chair the program committee.

It has been our policy in the past to accept titles (to be included on the program) up

to only 3 or 4 weeks prior to the meeting date. This large amount of freedom for the con'
tributors was gained at the expense of a very tight schedule for the planncrs. This past year
we had to set Jome meeting daies before we knew how many papers we would actually have'
The result was that some of us had an extra day to spend in golden (in more ways than one)
California.

'Ihe deadline for receipt of a title this year will be August 15, 1981 (just 60 days prior
to the meeting). The formal call for papers will appear in the next issue of Bat Researcb
News and Jouhal of Mammalogt and Eioicience. B.R.N. will also include a title transmission
form for your convenience.

Both the Program Committee and the Local Committee are very interested in a special
session or two with longer papers on a specific theme, similar to those held at the World
Conference in Albuquerque in 1978. Please contact me (Horst) if you are interested in
organizing and/or participating in a contribution of this sort.

Travel arrangements, etc., will be detailed in a later issue, but you will be relieved to
know that the hotel is one mile from the airport and one mile from campus!

G. Roy Horst
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SIXTH INTERNATIONAL BAT RESEARCH CONFERENCE

29 August to 3 September 1981

University of lfe, Nigeria

Registration fee - $50.00 U.S.

Registration by December 1980
(late registrations will be accepted)

For more details contact:

Dr. Eyo E. Okon
Zoology Department

University of Ife
Ife-Ife , Nigeria

, i ! i ** ,1.{ .** t f*

Recent Literature held for next issue
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TRIAENOPS PERS/CUS AFE R (HIPPOSIDERIDAE)
AND CONDITIONS OF ANOXIA

INTRODUCTION

Little appears ro be known about the biology of Triaenops persictts (Brossct 1966;
Kingdon 197+). According to Hayman and Hill (1971), the species is distributed as follows'
T. p. albr is known fiom Somalia, Ethiopia, Kenya, mainland 'Ianzattia (and possibly Zanzi'
bar Island), Uganda and Mozambique. T. p. majusculus Allen and Rrosset has been found in
Congo Brazzaville and the nominate subspecies is found in Arabia and lran. Matthews (1942)
described the reproductive system of T. p. afer, which is seasonal in its brceding pattern at
Kisarawe, Tanzania, with young born in December (t{owell 1976;1977). Mainoya and
Howell (1977) described the structure of the glandular tiontal sac and Mainoya (1979;in
press) studied the fine structure of the frontal sac and examined the relationship between
spermatogenic and frontal sac gland activity in T. p. afer. Howell (1980) briefly noted
pelage colour abnormalities in this subspecies.

'l'he purpose of this report is to record large influxes of 7. p. afer into an abandoned
mine in coastal T'anz.ania and the presence of this species under conditions of anoxia at the
roost.

METHODS AND S'TUDY AREA

As part of a study (Howell I976) of the reproductive biology of Llipposideros ruber
ruber (Noack), T. p. afer Peters (Hipposideridae) and NycteristbebaicaE. Geoffroy (Nycteri-
dae), I collected samples at approximately monthly intervals from 1971-1973 and inter-
mittently from then until January 1980. The diurnal roost where bats were collected
with a hand net was an abandoned kaolin mine in the Pugu forest near Kisarawe, Kisarawe
District, Coast Region, l ' 'anzznia (app.6053'S, 39o05'E). Aithough there was a strong air
flow in most passages of the mine, relative humidity measured by papcr hvgrometer was
high (80--85o/o) in these areas, and temperarure measured by mercury thcrmometer varied
from 23o to 27aC.ln one dead-end tunnel 75 m long, air circulation was poor and maximum
humidity and temperatures were higher (9oo/o and 30oC) than in the main passages. The
atmosphere in this passage was oppressive but there was sufficient oxygen to support the
flame of a "Labogaz" gas l,amp.

RESULTS

In early 1971 about 300N. thebaica roosted in short side passages il the twilight areas
of the entrances, while about 500,000 H. ruber tended to remain deep inside the mine in
areas of darkness, including the dead-end side tunnel mentioned above, in densities of 25 to
I44 bats/m2. Both speciei hung from the roof and walls in such a way that they did not
come into contact with neighbouring bats.

No T. persicus were observed until August 1971, when one mrllc and one female were
captured in the dead-end side tunnel. But from September I97l to ApriI1972, none of this
species was observed or captured. From May to October 1972 small groups of up to 14
T. persicus were obscrved and captured in the same area. Dcspitc intensivc searching of the
entire passage system of the mine, Z. persicus was notobscrved again until February 1973,
when a single individual was captured. None was seen again until May 1973, when thousands



BRN 27 Noaember 1980

were present. The numbers of T. persiczs continued to fluctuate until June I974, from

which time thousands have occupied the dead-end tunnel. The species roosts in close contact

with one anorher and occasionafly moves into tightly packed, dense clustcrs, making estima-

tion of densities very difficult. However, to obtain at least a minimum estimate of the

numbers of T. persicus present in August 1973,I used the maximum density figure for

H. ruber, 144 iats/m2, ind estimated ihat 
" 

minimum of 172,oOO T. persicus occupied the

dead-end tunnel.

As early as May Ig72,l noticed that.H.ruberno longer occupied as much of the dead-
end side tunnel and appeared to be abandoning this area for othcr roosts in the rnine. In

June of the same year, T. persicus occupied almost the entirc roosting space available in the

dead-end side tunncl, and only a few H. ruber were seen at the periphery'. By 22 November
1975, T. persicus, in addition to having occupied the dead-end side tunnel, had moved out
into the main passage of the mine, further displacingH. ruber. and b,v July 1976,7. persicus
had occupied iven moreof themaintunnelsystem. AsH.ruber extcndedintonewroost ing
areas, N.-thebaica roosted closer to the entrances of the minc and in greater densities than
observed previously.

With the presence of large numbers of T. persiczs in the dead-end side tunnel, I noticed
an increase in humidity and temperature and a lack of fresh air, but was stil l with effort able
to reach the end. In August 1973,when the temperature reached 30oC, I cxperienced severe
difficulty in breathing, with gasping and dizziness, and had to leave the tunnel. On 14 June
1974 there was not sufficient oxygen in the atmosphere of the side tunnel to support the
flame of a gas lamp and it was no longer possible to reach the end of the tuntrel because of
difficulty in breathing. Thousands of T. persicus were densely packed along the first 25 m,

as far as I was able to go before beingforced to turn back. Since 1974 conditions of anoxia
have prevaiied in this tunnei, and although I have not measured humidity, temperatures have
ranged from 32o to 41oC (mean 35oC).

In July 1978, a visit to the mine revealed that a portion of it had collapsed due to very

hear,y rainfall during the long rainy season in April. Microclimate conditions had been
altered, with a noticcable increase in humidity and a decrease in air circulation even in the
main passages. In parts of these, temperature had increased to 3OoC. In this same area, the
number of H. ruber was greatly reduced (Howell, 1979). T. persictts, horvever, continued to
be abundant in the dcad-end side tunnel as well as in the other passages of the mine previous-
ly occupied by H. ruber.

DISCUSSION

No exact explanation is available as to why a small rrumber of T. persiczs, a species
originally absent from the abandoned mine, came to occupy it. Nor is there any known
reason for the relatively sudden influx of thousands of this samc specics, or their original
irregular occurrence. 'l 'he kaolin mine which serves as a roost was begun in t94l and aban-
doned in 1949.1 first visited the mine in January 1977, at which time it had already been
occupied by hundreds of thousands of II. ruber, but as noted above, no T. persiczs were
present. I have never found T. persicus in small caves and fissures in the corraline cliffs along
the coast ncar Dar cs Salaam, but the species is rccorded from Amboni caves near Tanga
22O km north of Kisrrawe (Matthews l942),and from Mikindani 400 km south (Swynnerton
and l layman, I95l)
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Fenton (I97O, 1972) noted a case in which a mine was occupied by a colony of over
1,000 Myotis lucifugus, M. leibii and Eptesicus fascus in less than 10 years, and commented
that the rapidity with which bats exploit new roost sites remains unexplained. Fenton (1980)
reported that the calls of bats, including echolocating calls, may be important factors in
determining locations of roosts by conspecifics.

None of the 252 T. persicus I banded has been recaptured to date and banded H. ruber
showed no movement among the several mines in the area. Whether T. persicas asa species
undergoes regular or irregular movements is not yet known, but my observations of fluctua-
tions in population at Kisarawe suggest this might be so. This species has never been found
in other mines in the area, which are inhabitedby H. ruber.

T. persicus is not unique among bats in its ability to roost under conditions of anoxia.
Constantin e (197 0) reported that Myotis aelifer roosted under conditions that caused appre-
hension and gasping in humans. He also noted studies by Britton and Kline (1945) on Myotis
which demonstrate "an extraordinary resistance to anoxia," and cites a report by Dwyer and
Hamilton-Smith (1965) that Miniopterus scbreibersff occurred in large colonies which man
was unable to enter due to conditions of anoxia.

The physiological responses of bats with a high tolerance to conditions of anoxia
obviously merit more attention, as the available data do not explain the high tolerance
observed in several species. Riedesel (1977), citing the work of Mitchell (1963), noted that
exposure of bats to an atmosphere of 5o/o carbon dioxide resulted in a 2OOo/o increase in
respiration rate, but a 2o/o concentration of carbon dioxide caused no increase. Burke (I953)
found that the carrying capacity of bat blood with regard to oxygen was within the range of
most mammals. Certainly other physiological responses must be at work in these bats which
are able to roost and reproduce under conditions of anoxia.

Some bats are known to be resistant to high concentrations of ammonia in the atmos-
phere (Studier 1969), but no evidence is available on this point from the present study.
Although there was sufficient ammonia present to bleach the pelage of both H. ruber and
T. persicus (Howell 1976) only a slight odour of ammonia was noticed, and I experienced
none of the extreme reactions such as glottis spasm, etc. noted by Constantine (1970) under
high ammonia concentrations.

From these limited observations at only one locality, it would appear that large numbers
o-f T. persiczs _roosting in dense clusters in areas of poor air circulition produie, through
their own respiration, as well as the decomposition of guano, conditions of low oxygen con-
centration intolerable to other species such as H. ruber, which may be forced to uleother
areas of the roost. At Kisarawe, this trend was further enhanced when a portion of the main
tunnel system collapsed, increasing conditions of hu.midity and furthei reducing air circu-
lation.

A tolerance for conditions of anoxia, high temperatures and high humidity allows a
species to occur in large numbers in very limited space and in a roost uihere air ciriulation is
poor. The presence of both high temperature and humidity in a roost may be advantageous
for the _early survival and growth of the young, which would not have to expend as iruch
energy. for heat production and temperature regulation as they would under l-ess favourable
conditions; cutaneous water loss would also be-greatly reduced. Adults too would similarly
benefit from such conditions.
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The selective pressures which favoured the development of such a tolerance are not

known, but the evolutionary histories of the two hipposiderids H. ruber and T. pe,rsicus must

have differed considerably since the former is unable to adapt to these same conditions.

The help of many students and colleagues, but especially that of ryt.. C.+. Ysuya, who

accompanied me on aimost every visit to the Til., is gratefully acknowledged. M.B. Fenton

offered useful criticism of an earlier version of this note.

K.M. Howell
Department of Zoology
Box 35064, University of Dar es Salaam
Dar es Salaam, Tanzania
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A SUMMARY OF STATE BAT LEGISLATION

The purpose of this table is to provide a summary of states and territories of the United

States which-have laws or regulations applying to bats, and the agency within the state that

governs the laws. Information for this summary was obtained primarily through correspon-
lence, between L972 and 1980, with state agencies that regulate or are concerned with bat
legislation. While some states have laws specifically mentioning bats, either providing or

dJnying protecrion, many states have legislation applying to bats only by interpretation.
Under luch laws bats may be viewed as nongame wildlife or indigenous state mammals. In
some cases the legislation is so nonspecific that its meaning depends on the interpretation.
Some states have-regulations which offer protection for bats, apparently in the interest of
public health, and they treat bats as vectors of disease rather than mammals needing protec-
iion. Although some stares presently do not have any legislation concerning bats they anti-
cipate developing bat protection legislation. Some bat species have state protection through
endangered species laws, as either federal or state endangered species, but the same state may
offer no prorection for other bats. Funding for legislation, interpretations, and federal legis-
lation may change; and the impact of changes may cause state bat legislation to appear, dis-
appear, or to be reinterpreted. Without enforcement or public awareness programs the
legislation may not protect bats. Omissions from this table could be due to lack of response
of state agencies, changes in legislation, misinterpretation, or accidental deletion. I thank
Dr. Robert L. Martin (University of Maine at Farmington), who originated this project, for
all his help and support.

Carol Conroy
6400 MacArthur Blvd.
Washington,DC 20016
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BIOLOGY OF BATS OF THE NEW WORLD FAMILY PHYLLOSTOMATIDAE
PARTS II AND III

Edited by R.J. Baker, J.K' Jones, Jr., a.nd D.C. Carter

These rwo volumes follow faithfutly in the footsteps of Part I of this three-part series.

The original concept behind the series was to "bring..rogether (a tremendous wealth of

informalion on phyilostomatids which has accumulated) in order to assess what is now known

about the family and to provide a departure point for future studies." While some authors

took to their fasks well, faithfully iummarizing, and in some cases supplemsnling,.the

variable array of information on thi; fascinating arid much neglected-family, others organ?ed

their topics'poorly, or used the opportuniry-to present hordes of previously unpublished

data.

Volume II contains chapters on Endoparasites, Ectoparasites, Oral Biology, Echoloca-

tion and Communication, Thermoregulation, Feeding Habits, and i!{ovements and Behaviour.

Endoparasites (Ubelaker, Specian and Duszynski), Ectoparasites (Webb and Loomis) and

Thermoregulation (McManui) are aLlexcellent reviews. The parasite papers provide association

lists and simmarize the little available information on the biology of the parasites associated

with these bats. The indication is that much work remains to be done in this area. The

thermoregulation chapter is well synthesized and reveals some rather interesting patterns,

while providing an excellent base for future work.

Fenton and Kunz's review of Movements and Behaviour is adequate, considering how
little is known about the subject, however much of their material is covered in other sections
in the three volumes. This chipter, and the chapter by Gould on Echolocation and Communi-
cation suffer immeasurabty by the long delay in bringing these volumes to press. So much has
been learned since these manuscripts were prepared (1974) that they are now virtually obso-
lete. Gould provides information on mother-young interactions not published _elsewhere, but
a lack of consistenry in treating call intensity measures makes comparisons difficult. There
is no indication of 

"what 
condilions recordings were made under (i.e. field, lab, handheld,

etc.) and no discussion of how sounds were analyzed.

Oral Biology (Phillips, Grimes and Forman) is an exhaustive, descriptive work, the bulk
of which was pieviously unpublished. There is little discussion or comparison; most of the
text is anatomical description. Feeding Habits (Gardner) is poorly organized, consisting of
long species accounts and awkward tables. I found it difficult to extract much of the valuable
information it contained. Much of this information would have been better conveyed in
table form.

Volume III, with chapters on Systematic and Distributional Notes, Morphometrics,
Karyology, Biochemical Genetics, Sperm Morphology, Alimentary Tract, Morphometric
Analysis of Chiropteran Wings, Reproductive Patterns, and Population and Community
Ecology, provides a similar mosaic of excellent and less than excellent reviews. The first
chapter, inserted by the editors to update the systematics and distribution of the family,
reminds us how quickly such reviews become outdated.

Two chapters stand out as excellent reviews: Karyology (Baker) and Biochemical
Genetics (Straney, Srnith, Greenbaum and Baker). The former pror,"ides karyotypes for 60
species of phyllostomatids, and includes a fascinating discussion of chromosomal races in
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(Jroderma bilobatum. Despite a heavy reliance upon new data, the authors of Biochemical
Genetics provide an excellent review of a timely topic, which offers an alternative view of
phylogenetic relationships. It serves as an excellent base for future work.

Bleier's chapter on Embryology is clear, concise and well-organized, with no excesses
of speculation such as taint many other contributions. Humphrey and Bonaccorso's review
of Population and Communiry Ecoiogy is well organized, but they often make unwarranted
generalizations (for exampler all species of Micronycteris are assumed to be gleaners;
optimal foraging and resource partitioning are assumed with little or no data). They provide
a good review of diversity patterns but fail to discuss actual foraging strategies. Several
important references are left out, again probably a function of the length of time taken in
bringing these volurnes to press.

Wilson's review of Reproductive Patterns is exhaustive but poorly organized. I was
disappointed by the le ngthy tables that showed no obvious effort to summari ze and interpret
the data. This criticism also applies to Morphometrics (Swanepoel and Genoways). Their
lengthy lists of measurements of individual bats lack means or variances or any other attempt
at summarizing.

The chapters on Sperm Morphology (Forman and Genoways) and Alimentary Tract
(Forman, Phillips and Rouk) were not well summarized. The former could have been con-
densed to a one page table of measurements of sperm heads. The latter is a weak synthesis
of unpublished data, containing much anatomical description and little discussion.

Kleiman and Davis's chapter on Maternal Care relies alrnost entirely on new data from
a single species (Carollia perspicillata) but provides useful baseline data on development of
dentition, flight and motheryoung interactions, albeit all lab observations. Burn's chapter on
General Physiology is hampered by a lack of material to review.

Finally, Smith and Starrett's Morphometric Analysis of Chiropteran Wings is a manu-
script totally out of place. It is a long, exhaustive work covering the whole Order Chiroptera,
with only token concentration on the phyllostomatids.

In summary, I feel cheated by the quantiry of poorly written, poorly organized and
po_orly edited material in the three volumes. A much shorrer (perhaps a single volume)
collection, better organized, better edited and more quickly brought ro press would have
better served the bat research cornmunity. It is this long delay in publishing rhar mars many
of the fine contributions in the series (as much as a five year deliy between submission and
publication).. rn9 length of time between publication and review does not improve things
(three years in the case of Part II). Much of the material in the three volumes is of immei-
surable value (the Annotated Checklist and keys in Volume I alone must be worth the
price of the set to a.nyone working with bats in the neorropics. Despite its shorrcomings,
for only $42 1U.5.1 the set supplies an incredible volume of information, and a valuable tool
to anyone working in any area of bat biology.

Gary P. Bell
Department of Biology
Carleton University
Ottawa, Canada
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