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Volume 28 Spring-Summer Number l -2

Addit i trnal Nlammalian Prev of the ( larnivorous Bats, Chrotopterus auritus and Vampr-rum sprectrum

I ' i rnot l i r '  . f  .  Ik( iur  thr
I ) t 'p: t t  t  t t t t ' t i l  o l  \ l l tntrnl i loe\  ,  Ar l rer  i (  an Nlust ,urrr  of  Nattrr  a l  Histon .

( , t ' r t tnr l  Park \ \ r 's t  at  79th Sr. ,  Neu'York.  N\ l (10: l  t rS. \

t

I  l t t  r t toI toIr i r l r l  b l r ts ol  t l t t 'srr l r l lLrrr i l r  Plrr i Ios-
Iorni tut t '  r ( ' l ) l ( 's( ' l l l  l r  t l i r t ' ts t  gtoul t i r tg r l i th : r r r r r r t -
luI ivorotrs t I i t ' ts  rurrg. i r rq-  I ronr l r l lhr 'o l ) ( )ds to vel te-
l r r l r t t 's  i ( i : r rc iDt ' r .  M77).  l 'ht ,  ta\() l l ( ) r r i i (  a l rar lg^( ' -
t t t t 'nI  of  t l r is  : r r l r l l r r r r i l r  t l t 'ntonst l i r l (  \  a l ) l t t tet l )  of
i t t r  t t ' r ts i t t t t  l tot l i  s izt ' .  r r ' l r t ' t r '  7 ' rat  l t t t l t . ;  t  i r rho.st ts,
( .  I t ro lopleru.r  r r rzr i l r r .s,  l t t i t l  I  anrpl , r 'Ltnt  . \p((  t t  t1nt
l  ( ' l ) r  ( 's( ' r ) t  ar t  t ' r r r l  g.r 'oul)  of  l l r r  qt ' r  s l ret  i rs lhat  ar t '
obl ieutor r  t  l t t  r r i ror t 's . ' l ' l r t '  i r rsec t i rororrs Pl i t  l los-
t(  ) l ) r  in( 's l i : rvt '  l l t ' t ' r r  t  Iur l r r ' t t ' r  iz t ' r l  l ts  fo l  i lgt '  q lc l rn-
t t tg s l t : t t t 'q i : ts {( , tut l r t t ' r .  I1}77; Hrrr t t l r l r r t ' r  arrr l
[ ]or l r r r  orso,  l1)71)t ,  rv l r i r  l r  stre.gt 'sts lhul  t l r t 'nrr iet '
o l  l rot t ' r t t iu l  pr t ' r  ut t l i l r t t ' r l  to i r r r  lLrdt ' r 'er  t t ' l t lat t 's  us
i t t r  t t ' : ts t ' t l  bot l r  s izt ' t ' ro l rcr l  t  i th i r r  t l t is  g lorrp.

I  t  r  i t  i t  r r l l r  t  t ' r  i t 'u. t ' t l  t l r t '  I i t ' l r l  ( ' \ ' i ( lcr)(  e iu)( l  (  l l l ) -
t i r t '  l t ' t ' r l i r re olrsctrrr t ior t r  i r r  t l r t  l i t t 'nr(rrr t '  lor
( ,  I  t  r  r  t  I  r  t  l t  t  r ru.r  l r  r r t l  I ' rurr f ) \ ,  i  ur l?.  1 'heir  r l i t ' t  s  : r l ) l )cul
Io t  or ts i ; t  ( ' r l t  i r  ( ' l \  o l  vct  t t ' [ l l l r t t 's .  Becl t r - rse () l  t l ic

1r:rrr t i l r  o l  t lotrrrr r t ' r r tct l  l i t ' ld a((()ur) ls und t l t ( '
; r l ) l ) i t I ( ' r l l  ( ) l ) lx) l  Iunis l i (  l l t ' l t l r r  iOr ol  t l r t 's t '  t l r rn i -
rot t 's ,  ot l t t ' t  l ) ( ) t (  l r t i l r l  loot l  i l t ' r r rs ( l rn n() [  l t t '1r l t ' -
t  l r r r l t ' t l .  l ) t t ' r  i t t ' r t ts l ( ' l ) ( ) l  l ( ' ( l l \  r 'or tsrrrrrer l  [ r r  ( ] .

ut t r i tLt . ;  i r t r  l r r t l t '  r r  " l r ( )s,"  r r  gr ' (  ko l izarr l  (Tl t r t  u-
r l r t t ly la. ;  rupi t  t tudu.s),  u ( l ( ) \ ( '  l .as ( lo lutrrbigrLLl i r ta,
( .o l rur tb inrt1.  " l t i r r ls ."  l r  n)()us( '  ( ) l ) ( )  \u l l )  ( i \1r l r -
nt() . \ ( t ) .  i t  b l t  ( (  )Lo. : . topl t t rgt t  ) .  t r  r r r r r rorr t l  t ( )<{t ' r t t , l rnr l
r t  ' ror l t ' r t l "  1( iurc l r t t ' t .  l ! )77;  Slz i r r ru,  I1)7f l ;  } l i t ' rs
l r r r t l  \ \ ' t ' tz t '1,  l1)8i : i t .  Srrrr i l i r r l \ ,  u \u l iet \  o l  l r i lc ls
(" l l l t r t '  b i r t ls ,"  tkrr t 's ,  l  1r i1rr i t l -possiblr  .Sr/u/ /or-
r t  i . i .  t r  r t  i r l t 'n t  i  l  i t ' t l  pusslr  i  l t  t 's  )  rvel t '  l  ( ' l  ) (  ) l  t ( ' ( l  (  ( l l r r  t l  -
I t t ' r .  1977; Nrtr  l r t  to- l - . ,  l ( )71.1 i  lor  I ' .  . r / . rz ' r  i r rar i .  \ ' t ' l t -
l ( 'n(  l rn l )  t ' t  l r l .  i l ! )77) s)  st t ' t r rut i t  r t l l r  ro l l t ' t  l t ' r l  t l rc
r  r r l l t ' r l  l ( 'n l : r ins ol  1rr t ' r  I ronr l l t ' lou '  l r  t r t ' t '  roost  ar t r l
( l ( ' l l lonslr  i l t ( ' t l  t r  1rr  c l t ' r  r r t  t '  l l r  /  a i r ip l , r r l l  lo l  r r<ln-

l  ) i ls \ ( ' l  i l l ( '  l r i t  r l : .  t ' rpct  i r r l  l r  gr  or  x e- l i i l l t  r l  l r r r is .  Ot l r t ' r '

t lot  r r r r r t ' r r ( t ' t l  l r r t ' r  i t t ' r r ts i r t< l r r r l t ' i l  t r r r i t i t  r r t i l i t ' t l
l la ls.  l t  " r 'o( l ( 'nt , '  l r r t r l  l t r t  ut ls l ) r ' (  i t i t ' t l  < l tYzort t r  i t t t '
rot ler l  (C, l r r t l r rer ' ,  I1)77; \ ' t ' l r rcn(anl i )  t ' t  u l . ,  I ! )77).

Frrr-r l  s1x'r ' i r r r t ' r ts of  O. uur i t  u, ;  \ \ ' ( ' l ( '  nr is l -n( ' t t r ' ( l
c l r r r  i r rg rrrr  [arrrr ; r l  \ lu( l ic5 i t t  Plr t t l r r t '  \at  iorral
- I ' ik : r i ,  C,rur l t ' r rur l l r .  l r r r r l  i r t  s()ut l l ( ' l  n Rel  i r t  (  \ l r  ( , l r r  -

th i ,  l1) f i2;  \ l t  ( , r r r  thr  .  i r r  pr t ' ;s :  \ l t  ( , l l l  th\  r t l l ( l
Blakt ' .  i r i  l i r t 'ss) .  Ort l r  ot t t ' l t 'n l t l t ' lx t t ,  l tor t t
( lo l t r rnbi i r  I iotest  Rt 'st ' t r t ' .  I le l iz t ' ,  l rucl  l t ' t l  l ) t i ( ) l  t ( )
i  ts  t  : r l  r l  r r l t '  lu l ( l  ( l ( ' l ( ' (  l r  l  t ' t l  u ' l r  i  lc  t  ot t f  i t t t ' t l  i  t i  r r  l r t t  qt '

l l l rg.  l ' l r t '  l t ' r  t 's  t l t ' t  t '  \u l  l ) l  is i l rq l \  r l r  r  ur t<l  t  ot ts ist t ' t l
o l  r r t r r r reror-rs srn:r l l  l ) ( ' l l ( ' ts  o l  I i r re l r  t  l r t ' r r ' t '<[  h l t i t '
an( l  bon( ' .  No t t ' t ' t l i  \ \ ' ( ' r ( '  l ) lcs( ' r l t ,  brr t  u l ( ' \ \ '  t ( ) ( '
r )u i ls  lcnr i l i r rccl  f : r i r  l r  i r t t : t r  t .  I l r t i let  h ig l r  r r t r rerr i l i -
(  l t i ( ) r ) .  l l r t '  r r t r i f  r>t  nr  g l i rv hl l i )  \  l tot t i  thc ( , l t r t t top-

l r l r r .s I t ' t t 's  r t l r tc l t t t i . t l r t ' ( ( ) l ( ) r  : t t t i l  tex(t t t t  o l  h l t i ts
l r t ' lorrgirrq t ( )  t I i (  (  I i r r ib i r rg t , \1 ,  ( ) I ( ) l \ Iorrr t ' .s  1r l t ,1-
1o1i . i .  l {c lut i r t ' l r  i r t t l r r  t  l l l r i r  s:r tnpl t 's  l tonr t l t t ' l t '<t 's
ut ' te:r lso roni l l t t t ' r l  r r ' i th l i : r i r r  t l tk t ' t t  l tot t t  s l r t ' t  t -
r r r t ' r ts ol  i \ l t t r r t to.st t  tn( ' \ t (  (ut l ,  ( ) t t ' : t . i l t l ' . r  o l Iurot ,
at t t l  l ' r r r . r l t l , .J l  l r . \  / l r ( ' . \ r (  a l i r r ,  bt 's i t l t 's  ( . .  r t i t r t l i t . l ,
th l r l  r r  t ' r t '  (  ( ) l l ( ' (  t ( ' ( l  i r t  sorr t l r t  t  r r  lJ t ' l iz t ' .  A tn i t  t t ,s-
(() l ) i (  ( ( ) l r l l ) l r r is()n ol  l r l r i r  sr l r l t '  l l r t t t ' t t ts  lot  t l i t '
u l lk l ) ( ) \ \ ' r i  i ln( l  k l t ( ) \ \ ' r )  s l r t ' t  i t 's  l l t r  ot  l t l l l r  t  t t r t l int t t ' t l
O1r, ,1t ' /or l \ ' .s .  Hlr i r  i t t r l r t t 's : iot ts nt ' t t '  t ) l i t t l t ' , r t l  r t
t  l t ' r r t  l l r r t ' t  o l  r r l r i I  l ro l is l r  s l r t t ' l t t i , r r t ' t  l t  t t t i t  I ( )s(  ( ) lx '

s l i r l t ' .  Sirni l l r r l \ .  l l l (  s izt ' .  s l t r rpt ' .  r t r t t l  t l t t '  1, iq-
rrr t ' r r  t t 'c l  r r l ) l ) ( 'u l  ln l (  ( '  o l  t  l r t '  r t l r  i l :  tot t t r t l  i t t  t  l t t '  I t '< t 's .
u l t t ' r t  r  orr t lxur ' ( l  \ \  i  t  l )  t l t t '  I t t t ' t t  t  iot t t 'c l  t  l t r t t l i t l l t t t 's .
I r r r  l l r t ' r  s i l l ) l ) ( ) r  t t ' t l  r t t r  l r t t ' r  i t l t ' t t t  i f  i t  ut ior t .  r r ' l r i< l t

t l i t l  r r t l t  l l ) lx ' iu t t r  l t t ' l t l t  l t t l t t l t .
I ) isnt ' r  (  1968),  t l t r l i r tg his I t ' is l r r r i l r r t iasis st t rc l i t 's

i r r  Bt ' l izc,  fotrncl  l r t  or t t ' lorul i t r  t l iut  O1o1\ ' lo i l t ' . r
\ \ 'as t r l l l ) l ) ( ' ( l  nrOtI  I ILt t r  t \ r - i t t ' : rs t t l t t ' t t  i t l  t l t t ' t l t ' t ' :
t l t : r t t  orr  t l t t '  qtot t t t t l .  . \ i l r i l l r l i l t '  I  u l ) - \ \ ' i l \ \  r r , r t t l t l



seent to be more l imited in the vegetation than at
ground level, which could explain the difference
in trapping success. Along this same reasoning,
C)totl lomys may be more exposed and concetrated
in the vegetation for possible predation by a bat.

Drrr ing the ment ioned f ie ldwork,  a total  of
severr adult Vampyrum were mist-netted on five
occarsions. Only a nrale bat from Parque Nacional
Tikal had fed prior to its captr.rre between 1.2 to
1.3 hr fo l lowing sunset.  The assemblage of  mastr-
cated remains in the feces provided diagnostic
elernnets (i.e., loose teeth, right rnandibular too-
throw, nai ls)  that  ident i f ied the prey as a smal l
vesperti l ionid bat, Rhogeessa tumida. Based on
the available and identif iable fragments, the entire
bat (29 4A ,A weight 3.6 g;57 Te ,"  weight 3.7
g) r,r,as consumed by' the much larger Vampyrum
(Fweight 160.6 g; rr5). ' feeth from the Rhogeessa
remains ',r 'ere deposited (CM 71805) in the marn-
mal collection of Carnegie Museum of Natural
History.

There is a general belief that bats are a regular
food item in the diet of V. spectrum (Goodwin,
1946; Bradbury, l9B3; Fleming, 1983). Bats are
eaten in captivity (Cardrrer et al., 1970; Hor.n'ell
and Btrrch, 7874;Bonaccorso, 1979; pers. observ.)
and distressed bats, which were erltansled in mist
nets, became opportunistic meals for Vampyrum
(Oeterson and Kirmse, 1969; Ciardner et  a l . ,  1970).
Except for the partial rernains of two unidentif ied
bats. which were obtained from below Vampyrum
roosts (Goodwin and Greenhall, l96l; Vehre-
canrp et al.,1977), there appear to be no published
identif ications o[ bats prel'ed upon bv V. spec-
trurn under natural conditions.

The efficiency with which Chrotopterus and
Varnpyrum c<rnsumed bat prey in captivity deserves
rnentiorl. A rnale Chrotopterus, during four months
of capt iv i ty,  k i l led i ts bat prey,  such as Pteronotus
parnell i i , Glossohpaga soricina, Caroll ia breui-
caude, C. perspicil lata, antdsmall Artibeus sp.,by
crushing the skul l .  I t  cont inued to mash the skul l
so as to der ive the soft  brain t issue, but wi thout an
apparent interest to consume the entire head. The
restrlt lvas a detached head with an intact muzzle,
which dropped as the thoracic and abdorninal
portions of the body were rnethodically eaten.
Satiated or not, this carnivore rarely consumed
pol't ions of the wing or leg appendages and asso-
ciated patagia, rvhich often resulted in an intact
'cut  out 'of  these structures.  In contrast ,  capt ive Z.
spectrum consumed their entire prey, unless inad-
vertently losing a portion of the rneal that escaped
the grip of its wrists and thurnbs. Teeth were
corrsurrred except for larger bats such as Caroll ia
per.slt ici l lata or Artibeus jamaicensis. When this
carnivorous bat became satiated while eating, the
bat held and did not consr.lme the remainder of its
prey unti l digestion allowed the meal to proceed.

\blurnc 28: t -2

The paucitl of food habit data lot <'arnil 'orous
bats stem.s frorn the randorn chance of capturing
these bats,  let  a lone an indiv idual  that  has ealen or
one that is carrying prey, ()r locating lo<tst sites
where pclssible vertebrate [<;od rernains and feccs
could be obtained. If the above leeding obsen,a-
t ions applv under natural  condi t ions,  the di f fer ,
ent manner with which each of these species eats
bats would furthel complicate the opprtrtunitl ro
obtairr such data. f 'he atternpts of l/arnpyrurrl to
eat the enl i le bat rnal"explain rvhl '  Gciodwirr  and
Clreenhal l  (1961) and Vehrenr.rn- 'p et  a l .  (1977)
n,ere unable to fincl rnole bat :.rmains ai uee
roosts. Conversely, I would exp€...rr ro find rnore
evidence at a Chrotopterus r()ost if the prey' are
returned and eaten thele, unless, of course, berts do
not form a large lx)rti()n of its diet.

Fieldwork in Belize altd (;uaternala rvas perniit-
ted, respectively, b1' the Departmcnr of Forestry,
Belize, and the Instittrto de Antropcllogia y Histo-
ria, Guaternala. DifferenI versions of the manus-
cript were reviewed by A. NI. Hutsolt, K. F. Kr-rop-
man, and R. K. t-a Val.
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Hist . ,  122:191-301.

Hurnptrrey,  S.  R.,  and F. J.  I lonaccr lso.  1979. I topulat ion and
cornntuni lv ecology. Pp. 109-441, in Biologt of  bars
ol  the New lVor ld farni l l  Ph.vlkrstor lat idae. Parr  I I I
(R. J.  Baker,  J.  K.  Jones, Jr ' . ,  and D. C. Carter,  cds.1.
Sper ' .  Publ . ,  N{us.  fexus Tech Unir , . ,  l6: l -1,1, .

Howel l ,  I ) .  .J. ,  and D. tsur< h.  197.1.  Food habi ts of  scxue Costa
Ri<:arr  bats.  Rer.  Biol .  I r r>p.,  2 l :281-29.1.

McCarthy, T. J. 1982. Bat records from the Caribbean lou,-
lands of  EI  Peren, C;uatem:r la.  J.  Matnnr. ,63:683-685.

f) istr ibut ional  r rcords of  bats f rotn the C:rr  ib-
bt ,an lowlands of  Bel ize and adjacent Guateniala
artd NIrx i t  o.  In Str-rdies in Neotropical  nramrn:rkrg1 :
Essavs in Honor of  Phi l l iJr  Herstrkovi tz (B. D. Pat-
tersort  ancl  R. NI.  - I ' imrn,  eds.) .  Fieldiarra:  Zoologl ' ,
nelr 'ser, .  in 1>ress
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, \ l t ( ,ar t l r r ' , '1. . f  . ,  atr i l  Xl .  Blakt , .  Notcrvor. lh l  bar rcrort ls l rorrr
rhe Maya \ , f t : iunrains For.esr Reserr ,e,  Bel ize.  Marn_
rral i t r ,  i l r  l t ress.

I I tcrs.  I ) . ,  and R. \ { .  1\ ' t , rzt l .  I !J83. Sustcl tat ics r tnd zooero-
graPhr ol  the bar:  of  thr  ( ,haro brrreal .  Nl isc.  publ . .
NIus.  Zoo1.,  L inn.  l \ [ i t  lugrtn,  I65:  ]  -59.

Nar ' : i r ro- f  . . ,  D. I979. \ 'arn1; i  l r l  spc( t r  L i rn (( ih i roptera,  ph,v l -
Iostornidae) in ) Iexir , r .  .J.  NIarnrn. ,  t jO: l lJ5.

l )etc lson, R. 1. . ,  arr t l  F.  Kirrnst .  lg6g. Notts on \rarnpvnrnr
sl)e( l r l rn) .  tht , f  a lse r l r rnpir t .bat ,  in panama. ( ,ana-
dirrn J.  Zor i l . .  .17:  l -10- I .12.

\ \ ' ru,  er  a l ,  (198 l ;  s l ron,ecl  that  the eencral  sr t .uc-
ture () f  the opt i r :  nerve i r r  bats is s inr i lar  to that  o l
lnan\ '  ( ) ther matnlnals ( the eleruents of  the ol) t ic
l lerves of  t l lcse othe I  spe( ies.  ( .an also be forrrrd in
the o;r t ic  ne1\ ' ( '  of  l tats) .  BLrt  f r<trn r luant i tar ive
st.Lldies it appears that the opri(-rlervc in bats is less
highlv develc l l ted lhan i r r  ( ) ther rnalnrnals.

T-he plrrpose ()f t l l is sl.ud). is to exarnine the
struclure rr l  thc ret i l ta in Pipistrel lus abramus,
with part icul : r r  at tent ion to the nulnber () f  eana-
sl iot t  r  c l ls .

Fotrr bats \\:ere allaesthetized, perfused with
saline. follolvecl bv 1>elfrrsr'on n.irh l0oo fr.,rmalin.
f-he letinas \\rerc prepaled as r,vl 'role rnounts and
stained u, i th 0.306 cresl  l  r . , io let .  l lncler.  l isht  t .nrr-ro-
scop,v, dlercdnal rr,hole rnoun15 wclr dividcdii rto squeues
usine an eve pie(e -  ln i (  t  ( ) lneler.sr i r l .  iTIre at  tual
area of  each s( l i lare \vas 1.170 1an21.The nurnber
of ganglion cells in each squife was recordecl arld
t t re total  t rurnbt ' r '  of  gangl i r tn .c l ls  f ( ) r  cach tcr ina
rvas determir)cd.  f  wo rct i l )as \ \ 'ere se(. l i ( )ned at  l0

m thickness.
Reszu 1/s

The nurnber ol  gangl ion cel ls in 220 gr id
squares are.sh() . r \ : r l  i r r  Fig.  l .  Thc lnean total  area
of s ix ret inas is l .B rnr l2.  ' I 'her exalninat io l t  of
gangl i ( )n t  t ' l ls  of  s ix fer inas incl icared a rnean total
count o1 9615 +, , ' -  48,1 (p < 0.05).  I 'he nurnber of
gangl i ( )n (c l ls  per rrrr i t  urea ol  the ret ina is far  less
in bars than in man,v species (Wu, et  a l . ,  1980;
I t inggel i .  et  a l . ,  1969;.Srone, 1965).  Distr ibut ion o[
gangl io l r  cel l  dcnsi t r ,appeared quire uneven. Tl-re
number of ganglirln cells in each grid s(luare
ranH,-ed fronr four to thirteen as calculated from
220 gi id s(l(iares (Fig. I ). 1'he iso-clensity rn:rp of
gangl ion cel ls could n() t  be plot ted because bot.h
the celtt.ral ancl [)eri l)her.r1 parts of the retina c<n-
tainecl s()lne high densitl s(luar.es as well as l()u,'
clcnsitl '  sqrrares. A ce,lrt lal al.ca ()r. "visr_ral streak"
rr,herc the denisrl '  r-rl ganglion cells is very high
was n()t founcl, nol crlrl<l :r fovea be t.ec.ognized.
()n thc ret inal  u 'holc nlounts there i r re some rern-

S:rzirnzr,  I .  l97f i .  I ' t r rebrates rs [ (x]d i terns cr f  the nool l r  fa lse
vampire, (lhrotoptenrs aurirus. J. Marrrni., 59:61 ?-61 8.

Vehrenramp, S. L. ,  F.  ( i .  St i lcs.  and.f .  W. Bradbtrrr , .  1977.
Observat ions on thc loraeing behavior and :rv ian
l t rer  of  thr  neotropi(al  carnivorous b:r t  \ , : rmpyrum
sl)e( rru.  . [ .  NIarr tnr . ,  f r t l :  1t j ! ] ,178.
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nants ()1 pignrenr frorn the c:lroroid which clbfus-
c2lled the ganglion cells ar these sp<lts. Str<:h sltots
(or artifacts) are represented by x in Fig. l.
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Sonre Quantitative observations of the Retina in pipistreltus abramus

Qi-jui lVu arrd Jun-feng L.i
I r rst i ture of  Biophvsics,  Academia Sinica,  Bei j ing,  China

Fig.  1.  ' I  he disrr ibut i rxr  t>f  gangl ion t :e l ls  on t \ , \ ,o rer inas.  L.ach
rtuntber teprestnts thc nurntr t ' r  o l  t  e l ls  l ter  l l70 unt2.  x rneal ts
the nunrber of  ccl ls in thar scluare corr l t l  not  be nleasured. *
opt ic dist ' ,
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From the Managing Editor

' l ' l t is  i>srrr  begins t l te tctr t t t t 'of  a nert ' [ -d i tor  for
Iirtt I le.sr:nrt;h,\rezls. As rriatty of you already knou,,
-l 'oin f,ri l f i ths of I l l irrois Wesleyan tlniversit-v has
agrt't ' t l  t() accept this thankless reponsibil i ty for
tlrc rtrxt f ivc-1'ear periocl, strct'eeding Kunwar
Rlratrrasar.  Ktrrr lval  strvcd as Ecl i tor  f rorn 1982
r l r r i i r rqh 1986 arrd l r 'ns al tno.st  s ingle handedlv
rcslrorts ib le f  r . r r  the great i rnpr()vement in the sty le
ol  l lRN t lur ing that per i (x l .  He in i t iated the Nevvs
:irrrl Vit 'rvs se('t ion. whit 'h lve wil l continue in
rr i ruost  unch: i t reed fotruir t .  Kunwar also in i t iated
t l ic  t :oncel i t  of  paying tr ibute to our accrompl ished
scnior r-olleagucs lvhile thel irre sti l l  anrong us to
receivt '  a l ic l  enjo-v orrr  adt l i rat iotr  and apprecra-
t i r rn.  ( )b i t r r i r t r 'es are f ine arrc l  noble test imonials
but t l re srr l r . ject  neler gets to reatf  them.

\\ 'e rlo intend to make one sigrtif icatrt chauge
arr t l  t l tat  is  to bend al l  oul  ef  f t l r ts at  br inging BRN
out in a rnofe t i rnel l  fashion. Fancy pr int ing,
c legaut lavorr ts ( i f  thcv indeed werc)and mr,r l t ip le
revicrr,s oi t l ie lead articlcs are fine for real jor.rr-
nais rt ' i th paid staff artd adecluate budgets. How-
ever ' ,  t l r rst '  fcat t r res are also ver ' \ '  t i rne consuming
:r  r r r l  o l lerr  [ r r rstrate our ef  f r l r ts a t  t i r -nel iness.  We are
a rreu'sletter atrd u,c ate detcttninecl to remain st-t,
. rnt l  r rot  br<orne a refeteed journal .  As a c<tt tse-
cl i l( 'rI( r < lrr o<'c asi<ln we ntalv substirute "quick and
t l i r t r  "  n l )esett  i l lg^ for  l l r ' ) l  e t  i rne-t  onst tmitrg high
sn le arrc l  pol ish,  ruhich of teu delays th ings to the
poir t t  that  ncls l ic t :ot t tes t r is tory.  When Dr.  Davis
lorrndctl BltN it ,"vas done otr an old purple-ink
t lupl i rat i r rg rnachine, btr t  i t  ruas t i rnely.  We don' t
intent l  to st i  bar:k to th()se l r )ethods in th is day o{
el t 'c t rorr ic publ is l r i r rg,  but  rve c lo intend t t> speed
t l r ings rrp.  ' I 'h is isstr t '  u- i l l  l le cornbined Spr i r tg-
.SrLrnrncr,  \ 'o l .  28:  l -2.  - I  l l r t  br ings us up to date
lunt l  c3.  Fal i ,  lv i l l  bt 'oul  bcfc-r te the Bat Syrnp<tsiuru
in O< tober ' .  l -hc \Vinter isst te u, i l l  include the
; r l t r l t , r r  l r  o l  l l t r  \ r t t t l ro: i t t t t t .

Al t t ' r '  r 'ears ol  d isc r-rssion rr ' i th matrv of  you ' , forn

ant l  I  l lave agreer l  or l  the fo l lou ing ecl i tor ia l  pol i -

r  ies.  \ \ ' r 'u i l l  cont i r tu( ' l ( )  a((cpt  ot ig inal  ar t ic les

rurr t l  u l r i le u 'c u ' i l l  i l I  t { ' rn l ) t  to et l i t  f t t t  s latnmat ical
(  ( ) l  l ( ' (  tn( '55,  n 'e u ' i l l  n() l  l ( ) t l t i l lc l r  send such l r t  t i -

t  l t 's  otr l  Iot  pt 'er  tcvierr ' .  Atr thors n ' i l l  ber f t r l lv

rcsponsible f r i r  the . ( ) l ' t t t ' l r t5 oI  t ] re i r  l tapers,  ancl
pub I i<-at i  on br. I  I l  AI cloes t to t  i  rnpl l '  ac'ceptance b) '

t l rc scient i l ic  rornrnrrr t i t l  .  \ ,Ve \ t ,aI l t  to be Bat

Rescalt l i  News, and hopc that sur:h art icles r 'r ' i l l

be,  i r r  r  eul i t r ,  contt t t t r t r icat iot ts rat ] rer  than or ig i -

r  ra l  a nt l  l  inrr l  reports of  lor t r  t  esearch. We lv i l l  a lso
rnairr tu i r r  th;r t  l r t r l t l i r 'at iot t  o l  sr t th "cotntnut l i t  a-

I ior t . "  t lot 's  t tot  c() l ls t i t t t t ( 'pr  ior  l tubl icat ion.  This
( l ( )e\  n() l  i l r ( ' l l r l  t lu l t  \ ( ) t l  ( i l l I ' t  s t ' t t t l  t ts  gr l<ld, , r | ie i -
n l r l  rn l r ier i l r l .

\ \ 'e are also t l t ' tcrrrr inecl  to receive l l l ( ) l ( " ' r rc\ \ 's
l rorn votr .  I t  is  of  greir t  i r r t t ' r t 's t  to al lo l  r rs to leurn
o{ 1out ne\\ '  gIants,  l ic lc l  1rrojec ts,  i r r terrr led nr:Ljor '
c 'o l lect ing l r ips or cxterrr lc<l  f ie l r l  : t r r r l ies in lar
i r r , r ' ln l r l l t r t 's ,  l r r r ,at t ls .  l r t iz t 's ,  t  t r .  I l ,  f r i t  t 'xarr i l r lc ' ,
' I  onr Krt t tz rr ' i t ts  . t t t  lnvlr t t l  Io l  hr t r  i t te l r rot l r r t  t 'c l
t l i t 'nrost  at t l l r ( l i \ r  l> l r t  l r io logis ls.  tc ' l l  Lr :  abotr t  i t
s()  \ \ 'e (art  r t l l  s luLt t ' t l t t 'qoor l  r ierr 's .  \ \ 'hrr t  is  g,r i r re
on in 1 'our labsr \ \ 'e i r r t  i r r l t ' r ' t 's t t 'c l .  r  \ \ ' t ' ( ' \ lx ' (  t  t ( )  bc
swamped u' i t l r  f rLsr i r rat i r re lnat t ' r i r r l .  )  \ \ 'e hlr r t 'a ls<r
slr leat l  ( )Lr t  ( )u l  rvork j r rst  a l l i l .  I t t ' t t ' , \uqtrst  l ias
agrcer l  to be l ' - t l i tor '  lo l  Book Rt ' r ' ieu's l r r rd u ' i l l
soon bt ' tear i r rg i r l )a l t  ( ) r  l ln ishlr  put is i r re roirr
publ  ishirrg t ' I [ i  r r  t  s.  \ \ 'e u t  t '  i  r t  t  ht '  l r t  or  t 'ss ol  t ' r rq.ae.-
ing regtr la l  r  orr t 's1.ronclents I ( )  r ( ' l ) ( ) l l  1r 'orn. \1r ica,
Asi ; l , ' \ t rstr  l r  l  i l r ,  F-ru ol  r t ' .  l r r r t l  Lut  i  r r , \ r r tcrr  t  l r .  Ho1-rc-
f  u l l t  t l t t ' r t t ' r t  i :srr t ' r l i l l  luLrt 'sorr i t 'o l  t l tc i r  rontr  i -
but iotrs fot  \ , rLr t  rc ' r rc[ ine.  p l t ' l rsrr t t ' .

I r r  t  losing. ne al l  on, t '  Kur iu 'ur  a g, l ( 'at  c lebt  o1
grat i t r rc lc lo l  l r is  sel l lcss arr t l  t ' r i t ' r 'gc ' t i r  scrt  rcc us
Ecl i tor  for  the pasl  [ i \ r ' \ ( 'ar5.  He nou'  jo i r rs the
ranks ol  d ist ingrr is l ic 'c l  l rast  cdi tot  s.  l rnfor t t rnatel l
h is c-rnly rnir te l i l r l  lc lvalr l  u ' i l l  be a l i l t ' t i rne st ib-
s( f i l ) t io l )  to t l re l i t r l i l i (at i ( ) l i  t l rat  he inr l i lovet l  so
rnuch Lrv his ct l i to ls l t ip.  \ lorc inrJrot  tunt .  he has
thr iast i r rg gr i t t i lu( l ( ' , r l  u l l  o l  t rs.  t 's1u' t ia l l \  th()sc
n l ro c ' r ' t ' t  I iet l  l t  s i r r r i lur  ( ' \ l ) r ' r  i ( ' r ) ( ( ' .  KLrt tuar,  neal l
th i ink lorr  ntost  s i r r r  t ' r ' t ' l r .

Kct 'p t l rosr '  <atc ls urrc l  lc t tcts rol l i r rg i r r .  - I  l - rarrk
I 'ou al l  lor  \  our '  (  ( ) r l t  i r i  u( ' ( l  i  r t  t t ' t  cst  in at t t l  sul) lx)r t
,  r l  l l l r t  I { t  : t  l t t t  l r  \ r ' rs

SLIDES OF BATS AVAILABLE AND SOLIGHT

Colored slidt's of a w()rld-wicle selection of
rnammals are nvai lable f rorn the Manrmal Sl ide
Library, a nort-p-rrofit educational sen,ice clf f 'he
American Society of  Marnrnalogists.  The 1986-
1987 catalog l ists ove'r 900 slides of mammals
depicting 605 species in 400 genera, 102 families
and l9 orders. A varietv of tropical and ternperate
bat species are replesented by over 130 slit les. f 'he
diversi ty of  subjects uni( lue and valuable res()r l rce
for a rr,, icle v:rriety of eclucati<lttal urtrd research
act iv i t ies.  Sl ic le l is ts are avai lable f ree of  charee,
and the complete catal()g (u'ith slicle cles<rriptions)
costs $2.00 ($4.00 outsicle the tlSA. (lanada, and
Mexico). Slides of bats and rither mammals,
which are unrepresented, mav be contributed. A
want l is t  is  avai lable f rorn t l te l ibrary uporr
request. For nrole information or to order a
catalog, wr i te to:  Dr.  Drvight !V.  Moore. Div is ion
of Biologicral Sciences, Box 50, Emporia .State
flniversitr '. F,mooria. KS 66801 tlSA.



PEOPLE
' l 'he Zoological  Sot ' ien ol  India has conferred

Fel lorvship in thc Socictr  to Dr.  K.B. Kar im of
Nag1lrr l  India.  Ft ' I l< l r , r 's l i ip n 'as <onlc l red in letog-
ni t i r in oI  t l te v l r l r rable st ' ient i f i t '  r ' t 'sear<'hes and
services tencletecl  t ( )  the c: iuse of  scienc:e,  and zooi-
ogl  in l )ar t i (u la l  ,  in I r rc l ia.  I -1 ' re socictv bel ieves
atr t l  h<;pcs t l tat  the rer ipr i t 'n l  u ' i l l  cont inuc to l ( )s-
t ( ' l  thc i r r t t ' resls r i f  the Sot ' iet t '  and Zoological
S< ierncc i r t  genelal .  1-he : ippointrr lc l r t .  to Ie l lor ' r , -
ship rvas rr : tc l t '  . ' \ t rgust  lu,  I  ! )86.  \Ve jo in i r t  o l fer  -
i r tg t>ur conqr ' : r t r r lat iorrs lo Dr ' .  Kar i rn l lncl  extelrd
oul  best u ' is l ics to hel  in hcr r  ont in i r inr t  cf f ( ) r ' ts  in
researclr  ( )n the bats i r r  I r tc l ia.

' l ' l te , \n i r ra l  I l t ' l ravior Sot ' iet \  l ta ic l  a s i r rgtr lar
hon<i l  t< i  Donald Gri f f in l r t  i ts  2. l rc l  ar tnual  nreet-
i r tg at  \ \ ' i l l iarr ts ( ,o l l t 'gt '  in \ \ r i l l iarnstolvn,  X, I ' \ .
1 'he.So< iet l  c lerc l i<:r tecl  a c lar  Iong se.ssir- i r t  (June ?5;
on Anirr i r l  Cogni t ion t ( )  t l ie h()n()rof  Dr.  Gr i f l in 's
senr inal  cort t r i l tut- ions to th is f ic lc l .  , \  seconcl  ses-
sion <l[  in,, ' i tcd [)a])( ' r5 \ \ ' l rs plesL'ntcrl  i rr  h<lnt lr  ol
Dr ' .  ( i r i [ [ in 's Ret i rernent.  ( l - )o any ol  t r .s l te l ieve he
re;r l lv  lv i l l  ret i le?) l ' l r r - r rsclar,  evcnine (Junc'  25)
t l tere rvas a bartc lLret  in Dt.  Cl . r i f f in 's honor u,here
Iorr t rer  s(u( l ( ' r t t ) ,  r 'o l lcagtres arrd 1r ' iends spent ai

l ) leasi lnt  fer ' r -  hotrrs te l l in.g st()r ' ies about (and on)
Don and his l ic  h and (  ( ) l ( ) r fu l  caleer.  Rat people at
thc batr tyLret  inclur le ' r l  Jar k Br ldburr ,  JLr l ia Clhase,
Dotot . l t r  ( )oral t -Durtnirrs,  . { lv in Nor i tk,  Rcxl
Srr- .hers,  - I - i rn ancl  , f  anet \ \ ' i l l ianrs,  and rn1'sel f .  We
( ' ( ) l le latulate l )on on his re t i lemenr,  but  at  the
salre t i rne look iorrv l r rd t . ( )  r i  ( ( )nt i l l r . r ing snearn o[
contr ibutic 'rn.s Ir ' r .rnr u rerert 'e] elder statestnirn of
(--hiroptologl Ci .  Ro1 Horsr

FIRST ANNUAL BAT RESEARCH NEWS
COVER CONTEST

BAT RESEARCH NEWS u i l l  c l rangle i ts f ront
cover forrnat s l ight ly b1'  aclopt ing a s insle cover
i l lust lat ion for  an ent i re volunre ( \ 'ear ' ) .  In the
t)ast ,  BRN has run plrotoeraphs, drar.r , ing-s,  and
() thel  bat- l 'e lated i l lustrat ions,  <:hangins the corer
on t  ar  l l  isstrr ' .  \ \ t  l rcrc in J l ) r ) ( )un( c l  ( ( ) rn l ) r t i l io l l
open to al l  subscr iL lers of  BRi\ .  Indiv idr-rals wi th
or ig inal  a l tu 'ork on a bat-rel i l tecl  therne rn:r t
submit a c()J))' of the lvork to the adclress belorv.
Subrnissions i . r ' i l l  be judge'c l  bv Ro1'  Horst  and
I 'orn Cr i f f i ths,  arrd (he u ' inrrer rn ' i l l  ret :c ivc '  the
fol lorv ing: I  )  the plcasrrrc of  secins t l te i l l r rstra-
tion appear for one fr-rl l  yeilr, rt ' i th credit eiven; 2)
a )'ear's paid sul-rscripti()n to BRN; and 3) t laiver
of the registrati()n {ee at that vczlf 's 2lnnuitl Nor th
Arner ican Svrnl>osi t rm ort  Bnt Rest: l r rch.  Please
subrni t  ( )ne copy (preferabl ,v not the or ig inal l  of

-vour artwolk to:  f ) r .  ' l 'hornas Clr i f f i ths,  Edi tor
-Bat Re.search l \ teu,s.  Dept.  of  Biologl  ,  I l l inois
\Veslevan trnir . 'ers i tv,  Bloomingtr tn,  IL 61702.

Volr t t t r t '  !8:  |  - l

J\,IEE'TINGS

lhc Animal Behavior Societ l '  hcld i is  13r ' r l
Anrrrral  Nleet ing at  \ \ ' i l l i r rnrs ( lo l l t 'cc rn \ \ ' i l l i . i r r r r -
town, \ I i rssat 'hust ' t ts ot t  Jrr t t t '  2I-26, I1)1J7. ( .4 i t ' l t r l

exarninat ion of  t l ' re t i t les orr  thc l r togrartr .  atr t I
srrbst 'c luetr t  leading of  t l ratrr  of  l l tc  abstru( [ \ ,  i \  r ' \ .
I  evcn r , r 'ent  l ( )  s() ln( ' ( ) [  thc I ) l r ' \ ( ' r i tat i ( ) r1s)r ' ic ' lc l t ' r i
somc very i t r terest i t rq t lata r tboLrt  u hi t  l r  gtot t l rs ol
anirnals '  behavior these l t t t i t t ia l  l - rehaviot  i r t :  s{  r tc l r  .
'1- l rercare 

279 pal)el . \  l is tet l .  o l  the'se 13 t l i t l  r r r r t  l is t
a taxol l  or  t : rxa i r t  thc t i t le,  \ \ ' r ' r r  l ) r l rc l \  t l i t 'oret i ta l
r l isc ussiotrs.  ( ) l  \ , \ ' ( ' re cot lcet  t r t 'c i  n ' i th t t t t ' t l tot ls,  etr ' .

- I ' l rose t i t les iderr t i [ r ' ing tht ' , 'Lrbje ' r ' t  s i ) ( 'L ies r t t ( '
l is t t 'c l  as lo l lo l 's :

Titles
25
l2
5
l3
' to

I  Jt )

\ {arnrni i ls  o{  t l rc to l lor , r ' i t rg s lotr l )s \ \ ' t : t ( '  le l ) l t ' \
cnter l  as fo l lou's:
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Irr  vel l  cbra tes
Fish
Anrphibians
Re 1; t i les
Rirds
}1lamrnals

Roclents
Pri rn:r tes

(larrrir. ot es

L' Ingulates
( le laceans
Cliiroptt 'ra
Nlarsrrpials

Titles
I7
{ l  ( l rLrrnan 7,

rron-hurnan iJ ' l  )
2 l  tFissi l rc l ia i t i ,

I) innelrt 'cl ia 5,r
l f i
7
I
I

( i lear l l  our t  o l leagtrcs in bcl tavior l l t t  f i r r rc l  of
rrrarr t r r ia ls,  brr t  i t  is  cr l r ra l l l  c l t 'ar  that  t l t t ' r ' : t te t rot
giv i r rg as r l r rch at t ( 'nt i ( )n t ( )  i ) l l ts  as t ( )  n) i l l ' r \ '  ( ) ther

gr()ups. l \ ' lartv of tht '  part i<ri l rants u' lro 1lrt 'set i tecl
papcrs on n()n- l )at  spt 'c ies,  I iuVe i t r  lact  legular l i '

f ) resente( l  p i i l )er  s 0rr  bats at  thc NOt th Arnt ' r r t : r t t
Srnlrosi t r rn ()n l lat  Reseatr :h.

( i .  Rr i r ,  Horst

CONFERENCN ANNOUNCEMENT

The deadl ine fot  subrni t t i r tg abst lat ts l t t r  pap-

els for Encl;tngerct l  artd .Sensit ir t '  .S1-let i t 's ol t l rc

Sirn -Joaqrr in Val ler :  A f lonfelct tce otr ' fhci l  Biol-

ogy, I lanagernent ancl  Clonservat i ( )n,  a (() t r l t rc l l ( 'c

to be hel<]  Decembet l0 ancl  I  l ,  1987, at  ( ,a l i [ t - r r  i r r l

State Colleg^e, I lakelsf ielt l ,  l i : rs beerr t  hlt trgetl  Irotn

. fu lv l ,  1987 to September l ,  1987. Please sirbrni t

abstracts (5 copies) to l )aniel  F.  \ \ ' i l l iarns,  Depart-

n)ent () i  Ri t i loei(al  Scictrr :es,  f ,a l i fornia State

I ln iversi t t , ,  Stanis larrs, ' I ' r r l l r - rck.  [ ]a l i forr t ia,  95380.
Richard I - .  Anderson

\\ ' i l t l l i t t  Lt  o loqir l
( .al i  foln ia l ' .nei.g1 (,otn rni rs iott
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ANNOUNCEMENT

THE SEVENTEENTH ANNUAL
NORTH AMERICAN SYMPOSIUM

ON BAT RESEARCH

The Seventeenth Annual North American
Symposium on Bat Research wil l be held between
l5 ancl l7 October l9tl7 in -I-oronto. Car.rada.

-l-hc krral <irganizing r-ommittee irrr: ludes lh.
J.L.  Eger (Departrnent o[  Marnrnalogy, Royal
Ontar-io \{usctrnt, Totorttt.r, Clanada, M5S 2C6;
416-586-57f i7) ,  Dr.  N{. IJ.  Fenton ( I )epartrnent ol
Biologl  ,  Yrrrk l ln iversi ty,  North York,  Ontar io
N{3.J lPi l ;  '116-736-5243) and Dr.  J.H. Ftr l lard
(I)epartrnent ol  Zoologr,  F,r indale Col lege, Uni-
l 'ersity of 'foronto, Mississauga, Ontario, L5L
I (16; 't I f i-B2B-5364) w,ho 'n' i l l  be assisted cheerfully
by an assortmert l  of  f r iencls and col leagues.

Rcgistrat ion arrd techniczr l  sessions wi l l  be held
in the Royal  L)ntar io Nluseum (ROM-the corner
ol l lnir, crsit) '  1\\ 'ellue and Bloor Street W. ), and we
hale ar langed for a blocrk of  ro()ms to be reserved
in \tenture Irrrr. r 'r ' tr ich is tr,r 'o blocks north of the
Nluserurn. 'I-hc l-hursda,v evening registration at
thc RON{ l 'r ' i l l  be r)rs:rnized around a cash bar and
the opportrrni ty '  for  resistrants to v iew thc Bat
Cave exhibi t .

The schedule for thc rneetings is as follon's:
'I 'hursclal l5 October

Resistrat ion f ronr l8:00-21:30 at  ROM
Fric lav l t i  October

Sessions i rorn 09:00-17:00 at  ROM
Banrltrct Sai \\kro's Restaurant

Saturclay 17 C)ctober
Scssions fnrrn 09:00-17:00 at  ROM

()n Fr idav rnornins u 'e r ,v i l l  devote one sessiorr
l ( )  pai i l )e ls entert 'd in the student c()mpet i t ion.
Sttrdents n'ho rt 'ant t() erlter this competit iorr
shrlr-rlci cornplt 'te thc attachecl form. As in the past,
lve hope {o have a modest array of  cash pr izes for
the'  bt 's t  contr ibut ion f rom students.

l -oronto is thc czrpi ta l  of  the province of  Onta-
rio ancl is relatively easily reached by air rlr by
roertl. \ ' isitors travell ing b,v air ustrally arrive at the
Pcarson Irr tcrnat ional  Airport  (Terrninal  I  or
' I -ernr i r ra l  2) .  1 here is an excel len{ bus and subway
st'rvir e frorn the airport to vr' i thin three blocks of
the hotel  ( total  r -ost  $5.00 Canadian),  as wel l  as
l i rnosinc and taxi  ser ' " ' ice ($30.00-$40.00).  People
arliving at thc airp()rt can take a bus to the end of
the sr,rb,,r 'al l ine (Islington or The Rclyal York
H<ltell and leavc the sublvay :rt the Museuln stop
u'hich is c l r iscst  t ( )  the hot€r l .

In thc rnicldle o[ October. the lveather in Tbrontcr
ran br ver,v pleasant (sr-rnny :rnd t0 'C),  or  \^ret
and coid. \\te srrggest 1'ou plan for the latter and

enjoy the lorrner. l l-oronto is a city of approxi-
rnatel l ,  2.5 rni l l ion peoplc which of lers rnany
att lact ions (othcr than tht 'bat  rneet ings in 1987).
Thcre is a r"er y gclod Zoo (r,r, ' i th c olonies o[ Rouset-
tus and Pteropus),  a Scicnce C. lenter,  ar t  gal ler ies
artd sorne local  l r rc l fessional  n 'cr  do wel l  basebal l ,
f ootball arti l  hoc kev tearns all of r 'r 'hich could be itr
action in Or:tobcr.

The Ro.val  Ontar io Museum is also an impor-
tant attraction. It is located at the n()rthern edge of
the St. George campus of the [,]niversity of I i;r<lnt<r
and close t() n)any shops and restaurants. 'I 'he

"main drag" is Yonge Street about four blocks east
of  the museurn.

The local currency is Clanadian $$$. We sug€iest
you consicler buying them at a bank where you
wi l l  undoubtedly do better than at  the hotel ,  krcal
shops or restaurants.  In Apr i l  1987, one t l .S.$$ = c.
$ 1.40 ( ,arr : rd iarr  t .

Registration Fee is $20.00 Cjanadian, paid before
I  September 1987, and $30.00 Canadian i f  paid
after I Septernber 1987. Please make r:heques or
money orders payable to The Seventeenth Annual
Bat Conference.

The Banquet r,r ' i l l  be held in Sai Woo's Restau-
ranr oll Friday evening. Tii:kets wil l be $20.00
Canadian each (cost includes two subrt'ay tokens.
for going to and c'orning from the banquet).
Please make cheques ()r money orders payable to
The Seventeenth Annual Bat Conference and note
that by T-uesclay l3 Oc' tober we must te l l  the res-
taurant how rnany peclple wil l attend the ban-
quet.  f -h is rneans that 1 'ou should not count on
being able t() get a tic'ket at the last rnintrte.

Hotel  Roorn (Canadian $$$) 62.00 single;  67.00
double plus 5% tax.

An important featurc of  t l ie ROM is i ts rnam-
mal collection in general and specifically, the bat
col lect ion.  Those interested in working in the
collectirln or touring the far:i l i t ies clf the Depart-
ment of Marnmalogy sh<luld contact Dr. Eger
directly.

In the Toronto area there are three main foci of
bat research. At the Royal Ontario Museum, R.1,.
Peterson and J.1.. Eger are studying the systernat-
ics of  bats,  focussing paf t icular ly on molossids.  At
the Erindale carnpus of the Llniversity of Toronto,

J.H. Ful lard is cont inuing his rest 'arch on the
intelactions between bats and tl 'reir insect prel'
and paying sper:ial attention to the neurobiologi-
cal  impl icat ion of  bat-sensi t iv t 'm() th ears.  At  \brk
[)niversity, M.B. Fenton and several rclleagrres
(Mark Brigharn, Joe Ccbek and Brian Hickey) are
studying the behavioral  ecolocl 'of  bats,  inc ' luding
foraging strategies and ecirolocatiott, ancl social
behavi<-rr.

NI.B. I i t ' r r torr
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WILLIAM A. WIMSATT MEMORIAL FELLOWSHIP

Dear Colleague:

The family and friends of the late William A. Wimsatt have proposed to the American Society of
Mammalogists that a fellowship be established in his memory in perpetuity. The Trustees and
Directors of the Society have agreed to establish such a memorial and the details of its establishment
are now complete. The fellowship will be known as the William A. Wimsatt Memorial Fellowship
of the American Society of Mammalogists. Funds donated to this fellowship will be invested by the
trustees of the Society, the income being awarded annually to a full-time graduate student in an
accredited university in Mexico, Canada or the United States, who is writing a thesis or dissertation
on any aspect of the biology of bats.  In the event no acceptable appl icat ion is received in a given
year, the income from the fund shall be added to the principal of that year.

The Society 's Committee on Grants in Aid wi l l  issue a cont inuing announcement in the Journal of
Mammalogy describing the appl icat ion procedure, deadl ine dates and other pert inent informa-
t ion. This Committee wi l l  a lso receive al l  appl icat ions and select the student who wi l l  be
designated the "William A. Wimsatt Fellow" for that year.

No segment of the scient i f ic community was more dear to Bi l l  Wimsatt  than his students and the
students of his colleagues. He gave to them gif ts beyond price, and to each he FIave a large measure
of his intellect and his heart. To the last lingering days he continued to advise and guide and
encourage his students, and does so stil l in their memories. What more appropriate monLlment can
we erect than to offer our support  of  a deserving graduate student as a l iv ing memorial  to Bi l l 's
spir i t?

The trustees of the Society have recommended that the principal amount in such an endownlerlt
should be a minimum of $ 10,000. I f  one hundred of Bi l l 's  f r iends each contr ibute $ 100 we can easi ly
surpass that f igure. Contr ibut ions may be spread over more than one payment and addit ional gi f ts
can be added at any t ime.

We invi te you to join with us in establ ishing this fel lowship. Dorrat ions should be to the Wil l iam
A. Wimsatt  Fund and sent to Roy Horst (address below) who wi l l  receive your contr ibut ions in
behalf  of  the Wimsatt  family and the Society.  Dr.  Horst wi l l  send you an appropriate recognit iorr
from the Wimsatt family and record for your tax purposes, and he will forward the funds to the
Treasurer and Trustees of the Society.

We are grateful to you for joining us in this act of love and gratirude.

G.R. Horst
Department of Biology
State tlniversity of New York
Potsdam, New York 13676 L}.S.A

Dr. Horst's address is:
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BOOKS ABOUT BATS

FOR ADULTS

Bats of America
A great bat book; life history and identification ofbats all

over the U.S. Many illustrations in B&W and color. By Roger
W. Barbour and Wayne H. Davis,286pp. 1969, hb. $35.OO
Cave Fauna of North America

Reprinted from the memoirs of the National Academy of
Sciences, Vol. 4, Part 1, 1888. For those interested in the
history of cave biology. By A.S. Packard, 155pp. hb. $16.00
Bats: A Natural History

This book will appeal to amateur naturalist and conserva-
tionalist, as well as scientists and professional zoologists. By
John E. Hill and James D. Smith, 248pp. 1984, hb. $25.OO
Ecology of Bats

10 chapters, each by a different well-known author. In-
cludes Reproduction, Roosting Ecology, Growth and Sur-
vival, Plant-visiting Bats, Bat Parasites, and more. Edited by

Bats
A British general information book that "sets the record

straight about bats." This includes information on what the
British have done to protect bats. By Phil Richardson,
illustrated with drawings by Gary Troughton, 128pp. 1985,
hb.
Vertebrate Flight - A Bibiolography

$10.oo

Over 2500 references on all aspects of flight in vertebrates.
The most detailed co!r'erage is given to flight in birds and
bats. By J.M.V. Rayner, 200pp. 1985, pb. $14.OO

FOR CHILDREN

I Can Read About Bats
A simple view of bats with quite a bit of information. By

Elizabeth Warren,42pp.1975, pb. $1.5O
Bats in the Dark

A "Let's-read-and-find-out" science book. A very basic
book on bats for K to 3. By John Kaufman, 33 pp. 1972,
l ibrarybound, hb. $1O.5O
Bats, The Night Fliers

A scientific book for kids 8 to 10. Mostly text with a ferv
sketches. ByAnabel Dean, 56pp. 1974,hb. $6.00
Vampire Bat

Written for 3rd to 6th grade but I learned a lot. By
Lawrence Pringle,62pp. 1982, hb. $9.5O
Bats

From the "not so awful creatures" series. A humorous look
at "Biff the Bat" who is "Wanted Dead or Alive for biting
people and sucking blood." Exposes misconceptions for 3rd
graders.ByGeorgeShea,40pp. l9TT,pb. $4.OO
Bats in the Night

A beginning bat book which explains bats in simple but de-
tailed terms. Includes identification information on 12 species.
Grades 3-6. By George Laycock, 69pp. 1981, hb. $1O.OO
Billions of Bats

Includes information on the Vampire, the Little Flying
Cow, Fisherman Bat, giants of the bat world and more. By
Miriam Schlein, 56pp. 1982, hb. $9.5O
Bats

A very good first bat book for kids. Stresses conservation
and importance to man. Illus. with B&W photos by Merlin
Tuttle. By Alice L. Hopf, 64pp. 1985, hb. $8.50
Know-It-All-Library Bats

Facinating facts about bats for lst grade to 3rd grade kids.
ByJoannaFoley,24pp.1982, pb S1.OO
What's in the Cave

A lift-the-flap pop-up book for those with a good sense oJ
humor. Kids and adults will love this book because in the cave
are a fat bat, a lazy lizard, and a big surprise. 8 pop-up
animals. By Peter Seymour, 1985, hb. $7.75

***J**

The titles listed on this page can be purchased from:
Speleobooks
Emily Davis Mobley
P.O. Box 1O
Schoharie, NY 12157

N.Y. State residents addTVo sales tax. Al l  orders add $1.50
mailing costs for first book, $.50 for each additional item.

Send a card or letter for free catalogue covering many rare
bat books, prints, bat toys and other "bat paraphernalia."

Thomas Kunz, 425pp, 1982, hb.
The Lives of Bats

A wide-range book including breeding,
physiology, aerodynamics, and more. By Wilfred
212pp.175 i l lus.,  1984, hb.
What About Bats?

A great introduction to bats for both children and adults. By
James K. Baker, 60pp. 1979, pb

Bats and Public Health
$1.5O

This book is valuable for its bibliography as well as its
general health information. By Merlin Tuttle and Stephen J.
Kern,11pp.1981, pb. $1.O0
Just Bats

An illustrated view of bats for a general audience. By M.
BrockFenton, 165pp. 1983, pb. $1O.OO
The Vampire Bat

The first comprehensive study of the interaction between
vampire bats and their principal prey, the cow, at one loca-
tion. By Dennis C. Turner, 145pp. 1975. hb, no/dj. $1O.OO
Cave LiJe of Oklahoma

Special issue of the Oklahoma Underground. A complete
study which could serve as a guide for speleologists working
on similar projects. By Jeffrey Black, 59pp. 1971, pb. $5.OO
The Bat

A great B&W picture book of bats. The text is mostly
identification of the species shown. By Nina Leen, 78pp.
1976, hb.
The Greater Horseshoe Bat

$7.50

43 pages of great photos and simple but interesting text. A
good conservation message at the end. By Roger Ransome,
1980, hb. $5.OO
House Bat Management

Hints on how to "de-bat" and "bat-proof" a house. By Ar-
thur Greenhall, 33pp., 30 illus. 1982, pb. $6.00
Cave Life: Evolution and Ecology

A technical study of cave populations including mathemat-
ical models of genetic and ecological communities. Deals very
little with bats. By David Culver, 189pp. 1982, hb. $25.OO
Photographing Bats: At Carlsbad Caverns National
Park

A full-color flyer by Ronald C. Kerbo. 2pp. 1985. $.5O
Communication in the Chiroptera

Reviews the available information on communication in
bats including apparatus for sending and receiving signals.
By M. Brock Fenton, 161pp. 1985, hb. $35.OO

$49.50

feeding,
Schober,
$25.OO
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Records of  Tonat ia carr iker i  (Chiroptera:  Phyl lostomidae) f rom the Brazi l ian Amazon and
Tonat ia schulz i  in Guvana.

Timothy J. McCarthy and Charles O. Handley, Jr.

Department of Mammalogy,
American Museum of Natural History,

Central Park West at79th St., New York, NY 14024,
and

Division of Mammals,
National Museum of Natural History,

Smithsonian Institution, Washington, D. C. 20560

There are few locality records that document the
distribution of Tonqtia carrikeri. Seven specimens of
this white-fronted Tonatia from Bolivar, Venezuela,
provided the basis for the description of tlre species.
These were collected (6 December 1909) by M. A.
Carriker, Jr., in riparian forest along the Rio Mocho of
the Rio Caura drainage. Linares (1986) reported that
this type locality was in error. He stated (in litt.) that he
has not been able to locate "Rfo Mocho" on any Vene-
z:uelan maps, and found that people in the Caura region
were unfamiliar with this name. He suspected that the
true identity of this locality is in the Rio Hacha region
of Bolivar. We do notagree with this, although we have
been unable to locate the name "Rio Mocho." All
evidence (Allen, 1910; 1911 ) leads us to associate this
locality with the Rio Caura. Allen (1910) described
carrikeri as a species of Chrotopterus, but Goodwin
(1942) correctly placed this bat in the genus Tonatia.
We summarize the distribution of T. cerrikeri in South
America and report its occurrence in the Brazilian
Amazon. First, it is necessary to review those records
that have been reported as I. carrikeri but actually
represent T. schulzi.

Tonatia schulzi closely resembles T. carrikeri, utd
went undetected from the forests associated with the
Guianan Shield untrl it was recognized and described by
Genoways andWilliams (1980). Over 50 years lapsed
after Carriker's collection before anotier Tonatia speci-
men was reported as carrikeri (Husson, 1962). This
male bat. was collected in Suriname and has been
preserved in fluid for over one hundred years. Husson
(1962) commented on the poor condition of this speci-
men, which is stored in the Zoological Museum of
Humboldt University of Berlin. Although Husson did
not see the type series for comparison, the measure-
ments thathe recorded were smaller than those given for
the Venezuelan specimens by Allen (1910). Husson
(1962) reported the length of the forearm and the
greatest length of skull (excluding incisors), among
other measuremenB, as M.6 mm and 23.2 m m, respec -
tively, which compare favorably with I. schulzi (42.0-
44.0 mm; 23.0 -23.8 mm, including incisors) rather than
T. carrikeri (45.8,46.7 mm; 25.0, 26.0 mm, including
incisors) (Genoways and Williams, 1984). We were
unable to obtain a reevaluation of this questionable
specimen, but it would appear to be Z. schulzi. During
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TABLE 1. Selected craniai measurcmenfs of South Amcrican Tonatia corrikeri.

COLOMBIA
(15 FMNH; I ICN) M (7)

F (8)

VENEZUELA
(7 AMNH; I USNM; M (3)

1 EBRG)
F (s)

SLTRINAME
(3 CM)

BRAZIL
(4 USNM)

F (2)

M (1)
F (2)

PERU
(2LSTJ}/Z) F (2)

BOLIVIA
(1 AMNH) F (1)

GLS

)4)
()7 '7 -r4 4\

23.4
(22.8-24.0)

'rA <

(23.1-2s.r)
21.0

(23.2-24.s)

24.3,25.0

24.6
13.2,r3.3

))  6r \  5

23.9

ZB

lt.2
(10.8-12.1)

10.8
(10.5-11.2)

12.0
(rr .5-12.2)

11.3 (4)
(10.8-1r.s)

11.3,11.6

11.5
10.8,11.1

10.3,10.9

rr.2

MB

1 1.9
(11.4-12.8)

lr .4
(11.1-12.1)

r2.7 (2)
(12.5,12.8)

rr.4 (2)
(11.4,11.4)

12.0,r2._"

12.8
l t .4,11.6

r0.9,12.0

1 1.5

POB

3.9
(3.6-4.1)

3.1
(3.6-3.e)

4.0
(3.e-4.2)

3.1
(3.5-4.0)

3.1-3.9

3.6
3.6,3.9

3.1

Allmea-surementstonearest0. lmm: greatestlengthofskul l(GLS); zygomaticbreadth(ZB);mastoidbreadth(MB)isgreatestwidth

of skull across mastoids; postorbital breadth (POB); braincase breadth (BB); braincase depth (BD); canine breadth (CB) is alveolar

berween outside bases of canines; postpalatal length (PPL); breadth across molars (M-M); maxil1ary toothrow (MXT); mandibular

length(MNL)isfromthefurthestpointoftheramustothefurthestpointofthecondyle. TheacronymsinTablelrefertothefol lowing

collections where the specimens are located: AMNH = American Museum of Nalural History; CM = Camegie Museum of Natural

Hisrory; EBRG =Museode laEstacionBiologicadeRancho Grande, Marcay, Venezrcla; FMNH= FieldMuseumofNaruralHistory;

ICN = Instituro de Ciencia-s Naturales, Museo dc Historia Natural, Bogota, Colombia; LSUMZ = Louisiana State University; USNM
= National Museum of Natural Historv)

endoparasite studies in Surinarne, Chabaud and Bain
(1914) reported a male bat they identified as T. cq.rrik-
eri. Genoways and Williams (1984) examined this
specimen (RMNH 26lll) in the collections of the
Leiden Natural History Museum, and identificd it as 7-.
schulzi. In a third example of mistaken identity,
Swanepoel and Genoways (1979) reported a male

specimen from Guyana as T. carrikeri, but the overall
size reflected in their measurements was small. We
examined this specimen (ROM 6746 8), which is in the
Guyanan collections of theRoyal Onurio Museum, and
found it to bc 7' schulzi. This bat was collected (13

November 1972)by S. E. Brockat3 misouth of Lindcn,
West Demerara Dislrict, and is the first recognized
specimen of this species from Guyana.

We examined the known spccimens of T . carrikeri.

The resulting localities suggest a lowland distribution in
forest habitats of both the AtlanLic versant of Colombia,
Venczuela and the Guyanas as well as the Amazon
basin drainage. Handley ( I 976) rcported two additional
localities from the southern forests of the Orinoco
drainage which increased the number of known Vene-
zuelan specimens to nine. Sir-tecn specimens were
reported from riparian forest along lhe western edge of
the llanos of Colombia (McCarthy etal., 1983) . Speci-
mens from the three localities in Suriname were col-
lccted in both undisturbed rainforest and secondary
forest (lMilliams and Genoways, 1980;Genoways et al.,
1981; Genoways andWill iams, 1984). Gardner (1916)

reported t-wo specimens from the western Amazonian
drainage along Lhe Rio Curanja in Loreto, eastern Peru.
The only Bolivizur specimen was collectcd along the
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BB

9.7-10. i
(9.3-r0.2)
9.s (7)
(e.2-9.1)

10.1
(9.9-10.4)
e.B (4)

(9.6-10.0)

9.8,9.8

10.0
9.1,9.8

q?q5

9.6

BD

4.4
(9.3- l  1.0)

9.4 (1)
(8.s-10.2)

10.6
(e.6- 1 I .8)
10.1 (3)

(9.9-10.2)

10.3, i1.1

10.9
9.7 ,10.4

9.3,9.8

9.9

CB

7.8
(4.0-4.1)

4.1
(4.0-4.s)

4.6
(4.s-4.1)

4.1
(41 4)\

4.4,4.4

4.6
4.t ,4.r

4.r ,4.1

Aa

PPL

7.4
(7.1-8.6)
1.'t (6)

(7.4-8.0)

8.4 (2)
(8.3,8.4)
1.e (3)

( t .7-8..2)

8.2,8.2

8.0
1q79

7.8,7.9

8.0

M-M

8.0
(7 .r-1.1)
1.2 (6)

(6.8-7.8)

1.9 (2)
(7.8,8.0)

7.6
(7.4-',7.8)

1.6,8.1

1.4
'7)75

'7 ) '7 / .

7.8

MXT

14.8
(7.8-8.3)

1.1
(7.3-8.1)

MNL

(r4.s-r5.2)
11.3

(14.0- i4.6)

8.0 r 5.3
(7.8-8.2) (14.8-15.6)

'/.9 r4.7 (4)
(7.4-8.3) (r4.6-14.9)

7 .1 ,8.0 r4.9 ,t5.3

8.2 r5.2
1.6,1.1 r4.2,r4.4

7 .r ,1 .5 14 .3 ,r4.3

14.81.8

Rio Itenez, Beni, bordering Brazil, in the southern
Amazon basin (Koopm an, 197 6). An obvious common
denominator is the association of T. c arriker i w ith mesic
habitats. The majority of the collecting localities were
directly associated with rivers.

Mok et al. (1982) summarized the known bat fauna
of the Amazon basin of Brazil andT'. carrikeri was not
reportcd, but four specimens of this medium-sized
Tonatia are in tle collections of the U.S. National
Museum of Natural History (USNM) and document the
first Brazilian records. The data for these are as follows:

USNM 360803 M (fluid specimen). Para: Belem;
Utinga. 14 January 1965. R. E. Shope 14100.

USNM 393005 F (skin and skeleton). Para: Belem;
Mocambo. 6 March 1968. C. O. Handley, Jr.,
13613.

USNM 4ffi095 M (skin and skeleton). Para:
Belem; IPEAN Q.,Iorthern Brazil Agricultural
Research Station). 3 February 1969. C. O.
Handley, Jr .,13729.

USNM (uncatalogued) F (skin and skeleton). Para:
Rio Iriri (east bank ), 85 km SV,- Altamira. l8
October 1986. L. K. Gordon,990.

A1l four of these bats were mist-netted in forest habitat.
Specific dctails conceming the Utinga specimen are

lackin g. The Mocambo bat was cap tur ed at 224 5 h near
ground level in freshwater swamp forest (Igapo). The
IPEAN site was situated in low tidal swamp forest
(Varzea), where the T. carrikeri was captured at 21 15 h
in an aerial mist net set below the dense canopy of a tall
stand of trees. The recent specimen from Rio Iriri was
obtained in riparian forest at ground level. The
Mocambo female appeared to be reproductively inac-
tive; the Iriri female was lactating.

Table 1 provides comparative cranial measure-
ments for 'I'. carrikeri from Para, Brazil, and Lhe other
South American localities. Measurements taken follow
Handley (l 959) unless otherwisestated. Measurements
for each sex are given separately because McCarthy et
al. ( I 983) demonstrated sexual dimorphism in T. c atik-
eri.

We wish to thank J. [.. Eger, (ROM), L. K. Gordon
(JSNM), R. J. Izor (FMNH), S. Mclaren (CM), and N.
Moncrief (LSUMZ) for their kind assisrance. M. D.
Carleton permitted Lhe inclusion of the Rio Iriri spcci-
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In general, the dcciduous dentitions of bas have
not been well studied; that of the family Thyropteridae
appears to be unknown. The lack of information in thc
literature warrants recording a prcliminary dcscription
here. Four specimens of T'hyroptera tricolor albiventer
(three from Costa Rica, one from Mexico) were cxam-
ined. Two are advanccd embryos, including a male with

cxternal forearm length 14.5 mm and an individual ol
unknown sex with forearm length 15.1 mm. The othcr
two specimens are neonatcs wift forearms measuring
16.4 and 17.0 mm. The whole specimcns were cleared
in potassium hydroxide solution and the bony tissucs
stained with alizarin red. Two were double-sfained,
with alizarin for bonc and wilh alcian blue which

selectively stains cartilage (Wassersug, 1976; Din-
gerkus and Uhler, 1977). The skin was carefully rc-
rlovcd from l.he facial region. The anterior portions of
thc skull were drawn using a camera lucida (Fig. l).

Neonatal Lrats were pre-volant but probably were
capable of terrestrial locomotion. Suction disks on
thumbs and feet were well-developed. The greatest
diameter of thumb disks was 3.6 mm; that of fcot disks
was 2.5 mm. These are equivalenl in sizc to the disks of
adults (Wimsatt and Villa-R., 1970). However, tre
wings were not so well formed. Extcrnal forearm
lengths (givcn above) contrast with thosc of adults,
whichrangc from 33.5 to 37.5 mm (Wilson andFindley,
1977). Thc ossified Dortion of the ulna in one neonate
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mcasured 10.8 rnm and in all specirnens carti laginous
epiphyses of digital bcnes were large and obvious.
Pcrmancnt teerh werc not yet eruptod through the gums
bul were just bcneath the gum line.

The dcciduous tlcntal lbrmula for Thyroptera tri-
color appcars to be tll212, dC l/1, dP 212 = 20. All
deciduous tccth except the lower-incisors have a
sharply pointed main cusp. Although thcy are sharply
pointed, lhc extremcr tips of thcsc cusps in cert.itin iecft
in the double-stained specimens (advanced embryos)
are staincd blue, indicating their cartilaginous nature.
Cartilage-tipped tccth include dPt-2, dC' and dP,_r. The
main cusp is curved posterolingually in every tooth
except dPz, in which it is crcct. The deciduous dentition
is strongly heterodont. The upper first and second
incisors each bcar a lorv rounded knob posteriorly in
additron to the main pointcd cusp. Lower first and
sccond incisors each bear thrce rounded, ;nsterolin-
gually recurved cusps, with thc ccntral cusp being most
prominent. One of the neonates has previously shed its
right dI,, and its left appears near to shedding because
the tip of the root is barely inserted in thc bone of thc
dentary anterior to lhe developing permanent first lower
incisor. Uppcr deciduous canines have a flattencd,
expanded flange at the gum line postcrior to the main
cusp. The main cusp of the lower deciduous ceninc
curvcs first slightly antcriorly, thcn posteriorly, and thc
tooth is slightly constricLcd just below the crown. The
upper first prcmolar is cxpancled bclow its main cusp.
The upper second prernolar also is expanded bclow the
rurain cusp but it has an addit-ional low rounded posterior
knob that docs not appear to penetrate Lhc gum line. One
of thc advanced embryos had only one pair ofdeciduous
upper premolars sti l l  in place. The root of the dcciduous
iorvcr first premolar is inclined anteriorly from base
toward crown and the emergent cusp angles sharply
backwards at the gum line. The lower second premolar
is expandcd below its main cusp. All lactcal teeth have
lairly long roots; thcsc iue particularly deep and tapcr-
ing in dI2, dcl, dC1, and dPz,

The deciduous dental formula for T. tricolor isLhe
silrnc as that given for the phyllostomid subfamilies
Stenoderminae and Desmodontinae (Phillips et. al.,
1917: Birney and Timme, 1975), and for the
phf ilostomin e ltt[ a c / o lus wqterho usii (although a speci -
nrcn of 'l'onatia cxamined by Dorst [1957] had a third
uppcr prcmolar) and the mormoopid Pteronotus
suopurensis (Nelson, 1966), but it indicates one fewer
lou,cr incisor per side than is found in nlost vespcrtil-
ionid bats (Vaughan, 1970; On, 1970;Fnant, 1963). It
is possiblc that a third lowcr dccicluous incisor occurs in
'l'. tricoLor but had alrcady bccn shccl in utero due to

Figure 1. Faciai portion of the skull of a neonatal I-hyroptera
tr ic o lor alb iv enrer from Sontecomapan, Campeche,
Mexico, showing the deciduous dentition (bold

outlines) and developing permanent dentition.
Teeth are simply numbered consecutively, with no
rcgard for their possible phylogcnetic origin or
position (cf. Miller, 1907).

incipienteruption of the permanentthird lower incrsors.
However, none of the specimens examined in this study
possessed a dlr.

The family Thyropteridae has usually been alliccl
with the Naralidae and Furipteridae in the superfamily
Vespertilionides (Hood and Smith, 1982; Koopman,
1983). The deciduous teeth of Natalidae and Furipteri-
dae has not been described. If the dcciduous dental
formula for 'l-. ticolor presented here is correct, its
sirnilarity to the deciduous dental formulae of Phyllos-
tomoidca rathcr than to those of Vespertilionids is
interesting irr light of the similar features of the female
rcproductive tracts bctween Thyropteridae and Phyl-
lostouroidca (Hood and Smith, 1982). However, more
information is necessary before the deciduous teeth can
provide useful data for systematic studies of bats.

Like the dcciduous teeth of bas of many other
famil ics, those of llryr o p t er a tri c o I or are well suited for
clinging to teats of the rnother. Robinson and Lyon

IJrr t ILt'senrclr Nt'u's 2,1
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(190i, cited by Wilson, 1978) statcd that young ?r1-
roptera discifera (which, unlike 7'. tr icolor, roclsts in
more opcn situations bcneal.h leavcs) cling to the nock
and brcasts of thc motier with tecth and recluced claws,
even whilc shc flie s about. Thc mammae ol'I'. discifera
are broacl and straplike, 2 mm long and 3 mrn widc,
providing a convenient rncans for thc young to hold on
by their tccth alone. One young T. di.rcifera rnanaged to
cling to a nipplc for 20 minutes without once using its
claws (Wilson, 1978). FindleyandWilson (1974) norcd
tlrat in oldcr fcmales of I. tricolor thc nipples werc
invarirbll, cnlargcd frorn prcvious usc.

Early developmcnt of the adhesivc disks probably
cnabics young bats to attach themselves or movc about
within rolled lcaves of 11eliconia or Calathea (Findley
ancl Wilson, 1974; Stricklcr, 1978) while scparatecl
frorn lhcir mothcrs. Becausc the rolled lcaves in u,hich
'l' . tricolor roosts are suitablc for roost.ing only lbr about
2.1-hour periods bcfore the y grow too large (Fincllcy and
Wilson, 1974), young bats probably must bc rrans-
ported by the mother on a daily basis to a ncw roost sit.c.
Thc ability of the young to hang on during t"ransport is
of obvious imporLance. The milk tceth are morphologi-
cally wcll adapted for this purpose.

Specimcns used in this study werc provided by T.
A. Vaughan, Northern Arizona University, and R. Ir,t.
Warner, N{useum of Vertcbrata Zoology, University of
California. Richard M. Warner also providcd usclul
discussion and critically rcad the manuscript.
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We had occasion to observe a colony of Mega-
derma lyra in March and April 1987 inside a temple not
lar lrom the town of Tirunelveli (8o41'lat.,]1"42' long.)
sit.uated at the southern trp of peninsular India. We
report ftis sighting because one seldom gets an oppor-
tunity to watch these shy and rctring animals in their
natural setl.ing. In and around Madurai (9'58' lat.,
78'10'long.) the bats dwell in caves which become in-
accessible to humans after some distance. Individuals
of both sexes do roost fairly closc to the cave mouths but
promptly disappcar into the interior at thc slightest
disturbance.

In the temple we visited (Krishnapuram temple),
the baLs roosted during day time in a corridor surround-
ing the sanctum sanctorum on four sides. The bats,
numbering roughly 350-400 animals, fluttered about
and nervously flew away from the corridor we just then
entered and went to the next, around the corner. Upon
further disturbance, all of them flew into the red brick
templc spire/turret. Most bats carried young which
seemed to be much like sub-adults in size. We won-
dered, considering their relatively large size , why the
young still had to bc carried by the rnother. Possibly the
panic caused by the intrusion of our parLy of three men
could have forced the young to cling to the mothers.
Bros set (19 62) states "No case of sex ual segregati on is
recorded for Megaderma lyra. Males and females are
found togethcr." We suspect l.here are all-female nurs-
ing colonies which form only during the breeding
months of March-April-May in Madurai. Interestingly,
it is the males lhat appear to quit during these montis,
literally allowing the females to "rule the roost." In
Tirunelveli we did not capture any bats to sex them but
infer that the colony comprised only pregnant femaies
and femalcs still carrying their young. Further confir-
malion that nursing colonies of pregnant females and
new mothers are formed in March-April-May comes
from the fact that since 1983, we have succeeded in
capturing only females from a cave in the Keela Kuyil
Kudi and in thc Pannian hil l  complex (Marimuthu,
unpublished) during these months. From our record-
ings of temperature, light intensity and hurnidity pro-
files of various caves we confirm Brosset's (1962)
observation that "elements of biotope, as origin, size,

shape of the cavity, degree of humidity, structure of the
wall and ceilings, do not interfere in the ecology of this
bat." We may add: nor tempcrature variations and
lighting conditions. In the Tirunclveli temple many
individuals were seen to be hanging from the ledges of
the ceiling wall in broad daylight, and even direct
sunlight. This seemed srange, because this shy bat
ventures out to forage in pitch darkness well ovcr an
hour after sunset and returns to the daytime roost before
sunrise in Maclurai. In that sense it is the most nocturnal
of bats. One of us (G.M.; see also Marimuthu and
Neuweiler, 1987) is now working out the details of hou,
Me gaderma lyra caLches prey, using live frogs in a fish
pond in an outdoor 'bat enclosure' (1 .5 x3.4 x 3.5 m).
It is well known that the fare of Megaderma is rich and
varied and often consists of frogs, mice, birds, lizards,
spiders, insects and other smaller bats.

Another observation we made during our
Megaderma sighting was that when they all assembled
within the interior of the spire which tapered, they were
densely huddled togcther within a limited space.

Megaderma is normally not a
huddler even though they do huddle in twos and threes
for the first 2-3 deys in captivity.

We thank Mr. J. Balasingh for lcading us to thc
temple, the bats, and Mr. P. Kumarasamy fbr
photography.This study was supported by a grant from
DST, Government of India to MKC and by a Research
Associateship of CSIR to GM.
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l ) r .  Robcrt  M.R. Bart : l : r1 (  lOi i -220-35t i ,1)
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Riologic. : r l  Sc' ienccs,  I  l r r  i r , 'er  s i  t r .  oI  Clr  I  gar r
Calgan' ,  , \ lbert : r ,  ( larracla - f2N lN I

R( r l is l l : t l  i ( )n te ' r  hni t  a l  st ,ssr,rr r : : rnr l  s, ,< i t r I  g l r t l t t  r  i r r t :s n j  I  I  l l t ,
I t t l t l , r t t  t l t t 'c . t rn l tusoI tht  I  r r i r t , rs i t r  o l  ( , t r lqrrrr . . \ ( ( ( ,n l r \ i ( ! ( ia-

t i r in l r r r r l ; r r . r r : r ) l : rnge( l i t t t ' r l t t , rnt l r r t , r rsorr ; r i l ler ; ) l ( . \ jnt l r { . r ) ( . \ \

l l r r  i l i t r t 's  rorrstnrr t t ' t l  lot  l l t r ' : r l l r l t ' t r . :  r r l  t l r r ' \ \ ' int t r  ( ) l r r r r l r ics.

R(eist f : r l i ( ) l r  n i l l  bc hcl t l  on I - i i r r rst i : t r  l l i  ( ) r  ro l rcr  l ront
I  lJ(X)-2200 h in tht ,  resic l t 'nr  e rrrnrpJt ' r ; r r t l  pr  ior  r , r  l l t t .  r r r  hrr i r  a l
scssiorts tht ' lo l lor t  ine rr torrr i r rg.  I  t ' t  l rn i r  l r l  s t .ssiors r l i i l  t r r r t l t -
l i r t ' l r  lurr  l iorn 0900-2iJ00 h on l 'hrrrsr l : r r  ; r r rc l  l r  b:n<1tr t , r  orr
Fr r t lar  n ight.

, \s Lrsrral .  t l re I i r ic lar  rnorninq st ,ssiorr  r r ' i l l  l tc  dt ' rot tc l  to
\ tu( lent  l ) l ( 'ser) ta l tot ls ( ' r ) t ( , r ( ' ( l  i r r  I l re Stuclcrr t  P:r l r t ' r  ( , , ' r r r lx  t i -
t ior t .  - l  hert  rv i l l  l ikc l i  l r t '  l r  l t ' r '  t i rs l r  pr izes for  r l rc bcst
t  orr  t  r  ib t r  t iorr  s.

, \  u 'orkslrogr,  rcrr t ; r l i re l r  rk 'a l ing u i th r t ,< I rn i r l r r t .s l i r r  l t , : r r . l t -
i r tq : tboLrt  ct  l ro lor  l r t iorr ,  i r  t r t ' i r rg l r larrrrr 'c l  br .  [ i r rx k ] i ( , l l t ( ) l l .

( la le l rn lpoprr l : t t ion t i i r0.{)(X)1 is l r r<:r t t .< l  in . r r r r th r t ,nrr : r l
. \ lbert ; r . : r1>1;roxirn; t tcJr .1 i r  r r r i r r t r t r ' :  I rorrr  l l r r ,Rot kr  \ [oLrnl . r i r r r
: rnt l  orrchorrr  I rom IJ:rrr11 Natrorr : r l  l ) l r rk.  i l re( i t \  is \ ( ' lve( lb\
r : r r iorrs l r i r l i r rcs t i t l r  d i r t , r I  f l i {a l r ts l ronr l .os. . \ngctes,  \ : r r r
I ' t : rnt  rsro,  l ) t , r tvo.  Sal t  L:rkt  ( , i r r .  ( , l r i r : r r . l r ,  : rnt l  nunl( ' l ( )L ls
C.: t t r : r t l i : rn t  i t ics.  \Ve rv i l l  Ix  l raJrg;r  l ( )  t t i l i l \ lx) l  t  l )c() l ) l r ' l l ( )n l  t l ) ( .
;n) l ) ( ) r t t l ) l l rcr : tnt l t r rsr l t r r i r tg"rrotrr t . r l  l r , r ru:on l l t r r tsr l ; t r .
I ' l l r t rc le t  Lrs knot vour f l rght  nrrrr l t r r  l r r r r l  ; t i  i r : r l  r i r r r r . .  Ft i r
l l tor t -  : r t t  iv i r t ,e,  : t t  a l t t rorrnal  hours.  t : rx i  \er \  i (  (  r ( )  t l t t '  r ; r r l1;rrs
u' iJJ l rc apJrroxint : r f t ' l r  l l l5,20 ( larr l r r l j , l r .  , \ l t r r r r ; r t i r t . l r , : r  brrs
r  i r le rrrrrncr t ine r l r t .  l ight  r : r i l  t ransi t  t  l .R I  )  u;r in rr ' i l l  gct  r  ou
tr i  t l r t ,  I rn ivt ' rs in Sr l r l ion for  $1.25.

I f  rorr  * ,at tht 'd t l r r  ( ) l r rn l r i rs rou krrorr .  l l r : t l  Oalgarr
n ta lher is r : r rc l r  l r r t ' r l i t  t : rb le.  I r r  rn id-Or t0 l>r ' r  r  orr  ( :ur  t . \ l ) ( . (  r
dr t  ron<l i t ions n ' i th davr inrr  t ( , l l t l )eralutes o{ i r -10 c legrt ' t ,s  C
:ut t l  n i ra l r t  I  inrc l r r r ) l ) ( ' l r tur  ( 's  j  ust  l t t , lot .  0 degrees Cl.  I t  r  oLr ld ol
r  otrrst 'be I0dcgrt t r  ( .  orr  t ' i t l ier  s i r l t 'of  t l rost  I  SLrn: l r i r rc te l r ls  to
be t l t r  order of  l l re r l ; r r .  l torvt , r , r ' r .

( i ; r lg l r r r  l l : rsnLrrrr t . fous:r l t r r ( t i ( ) r ls i r t r l t r r l i l rgr l i rst-rutr '1()() ,

i r r r r lor t r r r l r l t l r  l l rc 1r:r r rc l : rs r i ' i l l  l r i r r t  gorre l t r  Ortolrcr t .  the
( i lerr l ;orr  t r l r rst 'un, : rp larr t , t l r r i r r rn. : rss,rr t t ,< l l lotcssional  spor ls
t( . r l ) \ .  r ' l ( .  l r t  l r r lc l i t iorr .  thr ' - I - r ' rc i l  N{rrscrrn oI  I ) ; r leor lo loer i r r
I ) r  Lrrr t l r t  l l t ' r  (  l . i r  horrrs c l r i l t  )  is  srr ; ; r , r l t .

- I  l r t  I  I t r  i r  ers in i tsel f  is  i r r  the rror I  l r l  t ' \ l  ( l r . r i r ( l l iu l t  o l  r r re r  u\
art t l  : r r t  c l r r r  LR.[- t  i t l t ,  { rorn r lorr  n lowrr l r t t r l  t l r t '  zr l r l .  I i r>r  i r rosr
rr ' l ro rr ' i : l t  l ( )  c\(-)  I  l l l ( ' l l lsr ' l r  t :s.  , r r  r , l rgt 'ntcr)  ts (  lur  l ) f  r ) r ra l t .  l ( )  usl
) i r (  ( l l r ( ' l  r  ( )u l  ts,  a 2(X) rr  inr loor t iar  k.  l l r  i r r r lo,rr  :1ret ' r l  skat i r rq
l r : r (  l .  I ) .x)1,  t ' t r ' .  Mt:r ls r t ' i l l  l rc:rr ; r i ] l r l tJe rrn t : i r r r l rLrs; i t  \ , r )  r ( ru5
stLrr lcnl-s l r l t '  t 'at t ' r ies arrr l  l l r t , rc t r t t ,  ; t  r t r r r r t l lcr  ,> l  r r - \ t lu l r r r rs
ui th i r rn;r lk inecl ist : r r rct ' .F lotbrr .akl lsts;rr t ' i r r r lnr l t r l  aslr ; r r t  o l
t l t t '  : r t  t  orr t r r t rx lat ior t  or t  (  aml)rrs.

\ \ 'c  n i I I  bc c l t 'a l ing in C.an:rr l ian t lo l lar  s u l r  i r  l r  r r r ; r  kcs t l r  ines
al l  lhat  nron' i t rer l rensive fot  t l rost  o l  lotr  r , r r r i r re l r rnt  t l r t '
l ' .S.  . \ l  1rx 'st 'nt ,  one l  r .S.  t io l  l : r r  buys r  orr  : rppror inrntelr  L i l5
( i ; r r rar l iun t lo l lars.  \ \ ic  srrgeest \ ' ( ) t r  l ) i l (  l r ; tsr ' ( , lnacl i : rn dol lars
at  l r  l r : rnk l r t ' l i r re Iorrr  arr ival .

Rt 'grs l tut ion is $20 ( len.  i f  1r : r i r l  br  I  SeJrt t ' rn l r t ' r  l91JlJ ant i
$30.(n i l  r r '<r ' iver l  a l r r r  rh: t t  r l : t l t ' .  B:rrr<1rrr , t  t i rktrs;rre g2() . (X)

t ' : r< h and lorr  shorr l r i  l l ( ) t  exl)r , (  l  to be ;r l l lc  t ( ,  q(  l  t i (  kers i r l  t l r ( ,
l ; rs l  r t t i r r r r te s i r t rc lVt 'h, tVc l ( )  s{  t  r r r r r r r l r ( . rs r l r r r :  i l r ; r t l r . : r r r<t ' .
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Prenatal Developmental Morphology of the
Forelimb of Some Bats in the

Familv ! 'esperti l ionidae

R.' \ .  At lur t is .  l )cpal t rnerr t  o[  Envirort tnetr ta l ,

Pol l r lu l  iotr .  arr t l  ( ) rganisnl i t  13iologv,

l l  n ivr : rs i ty o[  C]oloradcr

F. r l  l r r r ,os.  i  r r  vct t  i  l t  s ,  l t t  t  t l  at l r t  l  t  s  of  scvt ' t  a l  spct  i ts  of  l ) l r ts l ro ln

t  l re l ;un i l r '  \ ' ts  gret  t  i  I  iorr  i t l l te r" 'c l  t '  tx : t  l t l  intr l .  Al  l  ba t  s t rsecl  wcre

tkrrr l r l r  st l r inecl  l r ' i l l r  l l i rar  i r t  rct l  l l ror te)  at td al t  ian bl t r t ' i< al  t i l -

age )  anr l  lht 'n r  i t 'ar t t l  i r t  a t rvpsi l r  bath.  I )evcloprne ntal  stJgi l lg

se( luen( es n ' t ' r t '  t tbtei l t t r l  [ rorn thc anal l 's is t t f  pert ' t 'n l  r lss i f ica-

t ion oI  I I r t '  long- l rotre s,  adul ts t 'xhibi t ing 10096. Rcsul ts indi-

( ; r le t i r l r l  tht 'pret l t t : t l  t l t ' r t ' lo l r tnet l t : tssot iat t ' t l  rv i th tht .  f t l re-

l i rnb rnorplrolog^i  in bats bcgal t  lv i th thc t l l t i ta l  nr : rmtnal iat l

p:r t t t ' r r r  lnr t  t l r r ick l r  atr t l  c l r l tn:r t ic l t l lv  prot lut 'et l  d i l l i ' rent :es.

Osteogcrresis assix ' i : r1t ' t l  iv i lh thc radi : r l  t r l t tar  t l t ' r ' t ' lo1; lncnt

underu,enl  d i f [ t ' rcrr t i l r l  grot  th resul t i t rg i t r  r l t t rosl  <r l tnpl t ' t t '

overtakinq of  t l t t '  l r t t tncral  rat l ia l  . io i t r t  ar t i t r r l l r t ion bl  the

pr-or i rn l t l  t ' t r t l  o l  t l re t : tc l i t ts .  - I 'he ol t ' t ra l to l t  l l roctss l l t ' r - ; t t t te

rest ie ia l  anr l  f t rst ' t l  t r t  t l te r : td i r rs.  I ) isral l r ' ,  rat l ia l  u l r tar  fusiot t

took pl i r<e thtougl t  thc grtxr t l t  a l td tventr ta l  r>ssi f i r : r t ior t  o l  r t

r  ar  l i last 'nous t)r ' i i lgt 'u ' l r i t  h r las lorel i tn l t  l totres.  Fr l r t l te l lnort ' '

t l r r  u Inrr  r t ' t : r int ' r l  I l r r  structrr t  i t I  i r l l t t l l  i t , !  o l  i ts  shal t  whi t  h tnal

r< ' rn l r i t r  l r r t r t  t ional  drrr i l rg f l ig l t t .

Foraging Behaviour and Habitat Use of
My o tis my o tis (Vespertilionidae)

f). r\trdet, Zr)olosist hcs Institut,
[]niversitat Nlinclten

From their  nrotpl to logl  atrc l  et l ro lot : : r t ion cal ls (Findl t : r '

1972, Neuwei ler  l98t) ,  r11.  nr t ro lzs u 'cre expcctc<i  to to i l lcct

prevs fLonr tht 'grolrr t r l  i r t  re l : t t i i ,e l t  ( ) I )er l  ar t 'as.  Studies r tn t l r t '

t l iet  o1 ,1. I .  nr , -o l is  1eg. l l : rut ' rova l ! )7t i )  sr . rpported tht 'se hlpo-

tht 'scs l rnt l  srrggt 'stct i  that  th is spt ' t i t 's  shotr ld for : rgc i t r  the

lorest .  I  use( l  ladl()- l ( ' l t l l r t ' t fv  t ( )  st t t t l r '  the foraging trehrtv i , r t t t

ancl  habi tat  r rsc o[  i ] I .  rntol ls f totn: l  l r t l rsel) ' r 'o lot t r  i<a 700

at l t r l ts)  in southt ' r t t  B; t r ' : r r ia,  \ \est  ( i t ' r ' r r tanl  .  bt tncetr  Mal '  ant l

Septt ' rnber l9 lJ7.  I )at i r  I r r rm 20 i l i t l iv i t luals (17 fcm:r les:rnd 3

rnalcs) incl i t 'at t '  that  111. rnyol is lourgt .s i t r  for t 's tct l  val lc ls ant l

h i i ls  s loPes, tnost l \  r ts ing rr t t t t i t t t t t . r t ts l l ight  The bats t ror-

rn;r l l ,v  sJrt 'nt  3() f i  to '160 tnint t les: lval  f ront  t l le roost and f leu'

l i r r  r rp to 3t i . l  nt intr tes. ' I 'hev night rot tsted in l ret 's  ar  the

[oraging si t t 's  l r t twe'r ' t r  8 arr t l  l0{  l l t int t tes nig}t th ' .  Int l iv i r l tur ls

l ( ' tur l )ed to t l t t  sal l l t '  : l r (as ( ' \ t ' r l  n ig l r t .  l ' l re l t l t : r t io l r  of  t l t t>se

art l rs var i t ' t l  l ront  less th l t l r  Ikrn l ( )  t r lJ  to 8krn f ror .n tht 'nt l rst ' ly

to lonr ' .  Cinnmrt l i t rg tosts tvcrt '  redt t tet l ,  f r l  t l te bats start t t l

hLrnt i r tg ()n t l r t ' i t  \ \ 'a\  to t l1( '  foragi t rg s i t t ' ; rnd on cold I l ig l t ts

( l i (1 i l ( ) l  r ( '1urr l  t ( )  t l t ( 'n l l rst ' l \  (o l r l t l l  l l r t t  r tsecl : t  str  otrdbui ld ing

rrrrrsr  l t 'ss than 100 ln: l \ \ 'av l torrr  thcir  foragi l rg s i t t ' .  ,1f .  nr lot is

slrou s : r r )  i r r t t 'x 'st ing s,r l t t l iotr  to t l t t '  probl t ' I r t  of  r r r rnJtr t i t i r t

i r r l t ' r ; r t  t iotrs.

Mother-pup Vocal Communication in the
Mexican Free-tailed Bat, Tadarida

brasiliensis rnexicana.

J.P. Balcornbe, f )epai t i l ler) t  of  Zoologl ' ,

f 
' lnivelsi 

t-v of Tetrttt 'sst'tr

' I -he rnairr  objet t  of  th is strrd-v,  begrr t r . fur te l lJ t l7,  r r 'as t t r

observc the l re l ravior.r t -  of  tnothers ancl  1ru1ls of  T.  b.  t t t?r t r  dt ta

drrr ing nursing rertniol rs; t t tc l  to r t ' r t r rc l  l rncl  dt 's<r ' ibe thcir  vrx al

le l )er t ( ) i re in tht ' tnr l t l ter-pt l l )  ( ' , lnrnt l l l i ( ; r t i t , l l  ( r r i r tcxt  f ,v l r rs-

ing b:1t  pairs were rernolet l  f ro l -n David ( lave ( t r t 'ar  At tst i t r .

J 'exas) af  t t ' r  mothers tutunled front fct t l ing,  ar t t l  p lat  et l  i t r  ar t

arena {1.2 x 0.9 x 0.  lm) n 'hert ' tht 'bel taviour and tal ls ol

indiv ic luals could bc rcrrrrded. I 'up r : r l ls  u ' t re lou' t ' r  (20 kI Iz)

: rncl  a l rout forrr  l inres tnore i t t tet tse l l t : t t r  rnt l thers '  t  a l ls  (2 i r - ' ]5

kI{z) .  Puprs begatr  t  a l l  ing otr l l  rvht 'n atr  l t l r t l l  < al  led.  I  obset vt ' t l

no zrnt i l ) l lonal  t : : r l l i t re betu 'eet l  n]() thels and pu1rs,  but  sot l t t ' -

t imes pups < hangt 'd the' i r  t t ' tnpor: t l  t  a l l  J)al ter l l  i l )  the pt tsetr t t

o[  one ol  tn()re () tht ' r  l t t rJrs.  \ \ 'ht I r : t  n l t l lht ' r  r r tade l l l r rs i ta l
cr)ntact  u i i th het pt t1r ,  l r t rp ta l ls  i t r t r t 'ast<l  i t r  [ tccluet l r  r  r l t t l

t lccre:rsed i l r  intensi t ) .  Ptrp t tau l i l rg at  t i l i tv  i l r t  rcast 'd n ' i th

ase. ( i rnt inrrecl  teseat< h rr ' i l l  i r r r  ludt '  l r l l rvbat k t  l ro l r  t  t  r l l t  l  i -

rner l ts t ( )  dt ' tetmine t l te t  :11;at  in fo l  i l t t l i r  i t l t ra l  rctrrgt t i t ior l  br

molhers atr t l  1 l tps.

Foraging Strategies of Lactating and Juvenile
Hoary Bats (Lasiurus cinereus).

R.NI.R. Barcla-v, Biological St ictrt 'es,
l lniversit) ' of Calgarl

- I  ht '  re l r roduct ive t  oncl i t iotr  of  fcrral t '  l lats shotr lc l  inf  l t ren<r '

their  foraging b( ' l lavi()ut 'due to t 'hangt 's in str< l i  th i l tgs as t l te i r

cnergt '  deI  nalrd : rnt l  the thertr tor t 'grr la tor  1 abi  I i  tv  o{ t l le vot t  ng.

l - l . r is  t  as invest igat t 'd i r t  hoart '  bats at  Dcl ta N{;rrsh,  Nlani toba,

using radiotc lernetr) ' .  F( 'male l roar l  bats l i r rage fot  loI tE3 l rcr  i -

ods of  t i r t rc (meatr  5 h.  r t isht)  : lnt l  covet l : r rgt 'arcas.  As l l re-

t l ic tecl ,  rneatr  foraging t imes i t r t lease signi f i t  ant lv as lat tat iotr

l ) rogresses and t ier : l i t rc al ter  the \ ' ( )L l I tg: l l t ' f t lagrng l l r r  t l letn-

selves.  I iem:r les wi th otre l t lung l i r ragc Ior sht l r ter  t i t l ts  t l l : t I t

thosc ui th nvo. Llar lv alr t l  l : t te lat tat ing l t ' rnal t 's  had signi f i -

(ant l -v di f ferent habi tat-rrs|  l )at terr ls al t l iough l l lere w2ls (ol l -

s i t lcrable inci iv idual  var i : r t iotr .  Prel i tn i r t : t tv rcsul ls suggest

that j r rvetr i lcs gr: ldual lv i t r t tcast '  their  foraging t : l t tgt '  : t t tc l

eventLrai l l  t ravcl  long distal< es (  l5x knt)  f r r r r r  the t r rost . ' l  l t t ' r t '

i rp l )ears tO be tro rnatertr : r l  invol l 'enlcnt  i t r  tht 'c l t 'velr>1;rnent r l f

juveni l t ' foraging.

Arcti id Moths: Startl ing Bad Taste

I) .  Bates,  l )cpartncnt o[  Riologl ' ,  York I I r r ivcts i tv
- I 'o t t 's t  tht  h;pothesis I l tat  thc c l i t :ks of  at<t i i t l  moths arc

star l le dis l i la-vs an( l  l l ( ) t  a l losetnat i t  s ig l ia ls,  foLtr  adul l  l t l l t l

t l r l t ' t ' laboratot  r ' -botr t  1 ' ,p l r .s i r  r r . r^ /u.sras rvt ' re t ra i t led to { lv to a
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1r l ; r t lor  rn l l  o l l t , r in , r  l r r , r r l  t t  t r ' : t t r l .  ( . t  t t t ' t i , r r t  \ ! i l \  l (  i l (  I t t ' t l  u l t l l t

t  l r l  l l r l :  l  l t  l  t l  j t  r ' ,  t  l r  to t  l t t  l r l r t l lot  r t t . t t l r l  l , t l t t l l t l  t l t t ' t t  u ' i t l totr l

I r t 's i t r r t i0rr .  I l rcb;r t : l r | t l r t t t t t t t l t l t is t : tskl ' i1) l r )Sl l i l l l ( ' \ l l ( l i l \ l ( ) r

. r l  l t : rsr  t ' ig l r t  r l l i r : .  . r r t t l  lu i t  t '  r r  t l l t r  l  l t t ' r  u t  t  r '  l i t ls t ' t t le i l  l r  i  t l l  at l

. r rorrs l i r  \ t in l l l l l5 rr l t t t t  l l t t ' r  r r t t t ' l  t t t  l tot t l  l l t t  l r l : l t l r l r l r l .  l ' l t t '

s l i r r r r r l i  i r r  lLr t l t ' t l  r t ( ( ) r ( l ( ' ( l  ( l i tks 91 t l t t  l r r (1 i i ( l  ( . \ . ) r1.1 1( ' ) l i ' rd.

rr l r i l t '  r r r i is |  r  l i r  kr .  , r r  l i l l ) ( '  l l ( ) i \ ( ' .  13ot l t  , ' r lx t i t t l tc t l  11i t ' l t l

, l r r rg l r l t  l rnt l  nr t i r ,  i l . t l lc t t l t totr  l lot t t  l t t t t l  t : t is t ' t l i  at t i l t l l t ls

<1rrrr  k l r  l2-{ i  [ ) r (  \ (  ut l l t iot ] \ r  l t ' : t t t t t  c l  t , r  iqr totr ' . t l l  o l  t l rcst i r l tLr l i .

I  r  orr i  l r r t l t ' t l r : r t  l l t r ' ,  l i r  l :  r , [ ; r ] (  t i i t l  t l l ( ) l l ls  s l ; t t t l t ' l r ; t ls .  Ft t t l l t t ' t

l ( ' \ l \  i l \ \ ( ) (  iat ing . r t t r  , t i  t l t t '  sr tLtr t t ls  t l i t l t  ; t  l l l l t l  l : ts t t t tg I r t t l t l

rcurrr i l l l rs l r t ' r r t ' i r t ' r l l r r  t l t t  l rats) \LrgS( 's ls l l t r t t l t t t i t r i l ia lst : t t t le

i ( ' i r (  t i ( )n t ln l r t '  ntor l i l i t ' t l  rv i l l t  t 'x lxt i t ' t t t t ' .

Clastr i<:  Glands in Some Indian Bats

S.. \ .  Blr i t l t .  I )epl t t t t t t t ' t t t  o l  Zoologr ' ,
I t t : ( i (u( t '  o l  S( i ( ' r l (  ( '

l  l l ( '  (  \  t ( ) l ( )q\  .utr l  r  r  lot  l r (  tJ l i \ t f \  o l  . i  l t  t lq i rotr l t ts ; l t l t i  t l l t t ' t
insl t  t i rotoi ts l l r l r  ; t t t  t lcsci l r t ' r l .  l ' l te pt 'psi t togt ' l t  tc l ls  o l  t l r t '
, l . l \ l l (  ' l l , l i l , l \  , l  I '1,  t , '1 ' t t t  t t t t t t t l t  t t \  ( / ( , / ' / / '  / , \  ' r l '  l l l l i r l l l t  i l l

t l l , r t  l l l ( \  iotnr; t  t l i . l i t t r t  l l t r t t  o l  r l i ls  u l t i t l t  totr l : t i t l  t l t 'utr i t l

r r r  r r r  i  n.  orr  l r  ; r r l r l  u l t ,  tst '  t  l r i r  l i r t t ' r r  gt  l t t l t r : r l  l  t  t l t ' t  t l l ts t  s l t r r t t t  t l te

1;rrr i rnrr l  t ( )  l l l (  ( l i \ t ; l i  t ' r t t l .  I  i t i ' l ) l l l i ( ' ta l  ( (  l l \ : l r (  i t t tets l lcrst ' t l

r , ' i t l i  i r r tcrst i t i l r l  r r t t t ru.  t t ' l ls . : t t r t l  l l t t  s t t l l . t t t  t l tLt t t l t ts  te l ls

o((Lr l ) \  t l l l r l is t , r lprr t to l t l t t  t l l ts t i r  g l t r t t t ls i l l t l l i t :pt ' t ics.  l l r t

t  l t t  t  r  i l ts t  r  l i \  (  ) l (  )u\  r1r t  t  i ,  r .  t t : t l t t t  l l  / / i7 l /1,r . :  t  r l  t r t  t  s l ; t t t t  i  : ,  \ t  r t -

Io l t l r i l t ts  l t t  t t l l t t r  , t r tJ I ' t1t t ; l r r ' l l t t .s  t t t t r t t t t t  t t t i r t t t r . t  s l t l ru t l is l t r l t  I

c l i l lcrurt t ' ' i r r t I r t ' r l js t r ibt t t ior to l t l r t t l i l i t ' t t ' r l t t tJ l t rpt 's i l l r l t t '

r r r r t l i r r t . i r r r t t l i r . t t . r ts i t iot t ; t l ; t t t t lpr lot i t t r 'g io l tsoi t l t t 's l i t t t t -

; r r l r r r : r r r r r r l l r r t 'dtol ' l t ro l t t r . ; .  l l t t r t t r l r l l l t r l logrol{ l t t 's l t l l t t l l t l t

r r r r t l  t l r ' \ l r i r ) ingr i l l in i t i t 'sr i l  t l t t 'c l i i l t ' rur t r t l l t rpt 's .  l tont ' r t ' t ,

: r t t  r l i l lc t t ' t t t  ; r r r i ,nq l l r ( '  ( l i l l ( ' l l t l l  5 lx ' (  i (  \ .

Environmental  Temperatules al  Diurnal  Roosts

and the I letabol ic Responses of  Neotropical

Insect ivorous Bals

I : .  IJonl t  t  or  so,  \ I .  ( ] t ' t rou(I .  und , \ .  
' \ t  

t ' r t t ls .

l ) r '1>:rr l r r r t ' r r t  o l  Zooloqr.  l t t t iversi t r  o l  I " lor ida;

Inst i tut  <k '  Z,  xr logi t '  t  t  c l ' f . t  o logi t  ' \ r t i rnale,
I tn i rers i ( r  o l  L:rLr:urt t t t ' :  [ ' t r i rcts i t lut l  N:t t  iotral

l -xplr  i r r terr t l r l  t lc  Flut< isro NI i t : t t t t l l t

I  l r t  l r r r r r r l  r r r l l ; r l ro l i t  r : r t t 's  (  l l \ l l l ) .  thorn;r l  r  ot t ( l t r t  t lnrr 's
( l l t ,  r r t r r l  l rot l r  l IDrp|r ; r t t I t 's  t ' l -b) .  i r t  t ts l r r t t r r  totxJt t t i t t tetr t : t l
, r rn l l icrr t  t ( r ]11)( l : r lu)(  : r t r '1r t r ' :cr t tct l  l ( ,1 t \ \ ( )  \ r l t r l l  bat  s lxrr ts
Ironr Vt 'nczrr t ' l l r . , \ ' i r1a1rr . r  t t t t t t t t t r t r rxtr t . ;  t t t td I 'etol t Ieryr  tnatro-
1r. i .  I l t t  t \ \ ( ) \ ] ) ( ' ( i r ' . t t 's l rot t t l i ts l t r t tn i<l l l tetr t r r t l t t t t tx l rosecl lo
t(  nr l ) ( ' r : r lurr '5 bt ' r l t ' t r t  25 rrr l  l l8 (1,  l r>ut r t  r ,  I INIR l r l r t l  I l  shou
lr ie. l r l r r ierr i l i r i r r i t r l i l l t l ( 'n(( ' r l ) ( ' th(1r l r l rcr i t r . . \ ' . l tur t tdorr ts
/r1\  l r : r \  i r  ln i r : : - t l ) (  (  i l i r  I lNl l {  l l r : r t  is  t i7" .  of  t l t : t t  t  x l t t ' t  l r r l  t ror t t
l>,rr l r  s i r r ' .  . r r r r l  . r  r l iq l r t l r  lorr  [ ] .  lX) ' ' ,  ( ) l  ( ' \ l ) t - (  tet l .  1)  t r iar  ro l r . i
t  r l r i l r i ts  s l igJrtJr  t ' l t ' r . r t l t l  l l I I l {  enr l  Fl .  I ( ) { i ' . ,  rutr l  l  l6"o tespet
t i rc l r .  . \ i r  l ( ' rn l ) (  l . t lut(  i t t  l l t t  r :nt  r l : r r - )oost ol  ' \ I .  l t t tn i r lor
o.r l r r r  i r28 32(1.  r r l r t ' t t ' : ts  I ) .  rnurrol is st ' l t ' r t r t l t re t txts lsni th
t l i r r rn l r l l t ' r r rpo:r tLrr lsol  2( i -27(, .  l . i t t t l r t r r t l t t ' r i t r l r t ' r t 'a lst l t : t1
i r rst ' r : i r r r r r r r ;  i l ( ) l ) i ( : r ]  l t : r ls  t l t : r t  st ' l t ' t  t  l rxrst  t i tc :  r t ' i th u 'atr t t
r r r r l r i t ' t t l  t ( 'nr l ) ( ' l r t l l r  r ' \  ( l r l ror  t '  i i0 (  l )  l r : r r t '  l t rn l lNIR: : r t r t l  t l r : t l
t l rost  r l r t t i t ' :  t l r : r t : t ' l t ' r I  r i lo l  toosl  r i l r r  l l l t lorr  28 ( l )  h l r t r '
r t r r tnt : t l  i l t  r ' lcr l r t t t l  I l \ [R.

Social Irrteractions in Captive Brachyphylla
cauernarum

I ) .  I i l r t l r i r rs l ln( l  ( ; -  Balrrn.  I )ep.  Sr ' .  I l io loei t l t rcs.

I l r t i r  t ' t  s i tc c l t '  ! lot i t r  t 'a l

St ' r t ' t : r l  : rspr '< t :  r t l  t l t t '  .or ia l  l t t ' l tar ioLtr  o l  t : r l t t iv t '  I l rat l4 '

l t l t t l lu t rn, t r r ta l r r l /  \ \ ' r ' r (  r tLt t l i t ' t i  l tor t t  \ [ l r r  to. f t r l t  l ! ] f17.  I  I rc
rrrr in l r ls ' r ' r ' r t '  l tPl .  ; r t  l ' r>t t r l  St . - .1: t r  t ; t t t 's .  Xl ; t t t i t r i t lLt t ,  r t t  : i t t

, r r r t i l r lot  ( ' i l ( l ( ) \ur(  r r l r r t l r r is i t tg l r  tot l r l t t t r l - l l , , t : t l ) t l : t l l ; t r l . t t r .

St ' r t ' r r tctrr t ryrr ' . r> ls,x i l t l l l t ' l t : t r ior l ) : i t l ( ' ) t ) \ t r t ' t t ' t l t 's t t i l r t r l , r r r r l

rnr ts l  o l  t l r t ' r r l  r r ' t , r l  r  l l rssi f i t ' t l  ; t t rotr l t r tq l r t  i l t t  I t ' : ts i t ig l tggt t ' r

s i r t ' r t t 'ss l ) r  ntc l t t ts ol  1t : t r ts i t i r l t t  t t t l t l t  i r  u I t i t  l t  t t ' l l t t t  r  l l t r  . t t  l i , r t t

o l  l l rc i r r i t i ; r tor  t r )  l l l (  ro; l (  l i ( ) r t  o l  t l r t  t : t tgt ' l - i r r r l i r  i r l t r ; r l .  lor t t

: t l i l rosi t iorr  r l ic l  t tot  l r torok( ' iu) \  r ( ' i l (  l i , t t t  l t r  t l r t  l i l lg( ' l - . l l l l r l l -

l r ls . \ \ ' i r rgslr l rk i r tg: t t t t l  l i lou\ \ ' ( '1( ' t l r (  r t t t t . l l t t ' r1t t t ' t t l I r ie l t l t r t l

; rggrr 'ssiVt ' l r | lLr \ i ( ) r l ) . t l t t ' l l l \ . [ ] i t r ' : : t r t t l . t l l<,-r l t r rot l t i t tgt t t t t t l t t l

t : t t t l r r l t r t i t tgt l t , , rbsr ' t r : t l iot tptr ior l . , \1o: t , r l t l t i ' ro<i l t l i t l t r t '

i r (  1 i ( )n\  in\{) l \  ( ' r l  1; l t r  r i t  : t l  t  i t t t l l t r  L

Behavioural Flexibil i ty by an Insectivorous Bat
(Epte,sicus fuscus) in Different Habitats

R.M. Brig-harn, I)epartrn(nt o[ Bioloer',
York f. lniversity

l ls ing rar l io- te l r rnt ' t r r  I  lorrnt l  t l re rrxrst i r r { :  and fr ' r rg i r rg
bt ' lurv i t r r r r  of  l r rnal t  l : .  fustus f t r>rt t  rnatcr t t i t t  <rr lot t i t 's  r te l l t
Nlanot ick,  Orr tar  io and Pent icton, Br i  t ish ( lu lornbia,  ( lanat l r r

t l i l l i recl  s igni f icant l l .  In Ont:rr io,  buls rvt ' rc highl l  io la l  to
bui ld ing roosts u i th rraterni t ,v rrr loni t 's  arcraging l l8 incl iv i -
duals.  Bats t ravt  l l rc l  a mcan distanr e ol  I  krn to leet l ing are:rs
th:r t  var ied nieht l \ ' .  In l t .Cl .  incl iv idrrals shon'ecl  a lorv c legree oI
Ioval ty tO dtad. P. l tor tdero.ra t ree r() . )sts \ \ ' i th rolonies:r \ ,er : rg '
ing- 97 int l i r iduals.  Single indiv i r lLrals r<xtstecl  in tot :k t  r t ' r ' ic t :
r r ' i th:rn internrt 'c l i : r te ler ,e l  o l  f idel i t r .  \ \ ' (  sterr)  bars rrrnsisterr I I r
loraect l  a l rore;r  !00 rn str t ' tch r) f  the Okarrae:rn Rir t ' r .  t r lncl-
I ing n nrt 'an c l is tant c of  2 krr t  l rorn r lat  I  (x)s ls.  B:r ts at  l )ot l r  strr t l t
s i t t 's  fonsed for ; rborr t  100 nt inutcs night l l ,  rv i th a 60 nr inut t
bout at  r lusk and 0- '1 subst '<1uenr borr ts.  I  pr() l ) ( )se lhat  the
obserr ,et l  d i l fer t ' r rcrs in thc c l is t r ibut ion artd dcnsi t r  oI  insert
pr( ' \  a l  the tu 'o s i t rs.

Monitoring Arousal from Torpor in Captive
Bats and the Effects of Opioid Agonists

and Antagonists

G.l). tsuchanan, ;rrlcl E.\ '. Younslai, Rcprodut:t ive
Biologi' Rescarch Pr ogJrarn, NIcNl:rstcr f In ivcrsi t.v

Opioid pept ide:  l tave bt ' t ' r t  s l lown t()  p l : rv a role in nrr intr ' -
nante ol  torJror in I r iLrernat ing r()dents.  Both tht 'htpothala-
rrrrrs and (r)r tex ol  , \ l  , .ot is luci fLtgu\ (r rnt i r i r r  ogr i r r id r tc lptors
:rnt l  pn' l inr i rnr l  rx1;er i rncrr ts s l i l l ! {ested t}rr t  in jer  t i r>n oi '
opioic l  antauOr) is ls el i (  i tc( l  part ia l  ( ) r  (  ( ) r ) l ) lc te : r rousal ;  h0rr ' -
( ' \ ' ( ' r ,ar t iv i t )  u l rsr t t r>rt i loret lb-vcl i rer t r isualobsen,:r t ionu'hic l r
rnav l rar , t 'af f t 'c tctJ resl ;onses. \Ve halc nou,clcvisct i  a teahni( lue
empkrvir tg;r  srrr : r l l  toni<al  c;rge'suspcndt 'd f ronr a for te dis-
place nrt 'nt  t ransdrr t :et  lv l r ich pcrrni ts r(  n lotc measulernt 'nt  o[
ar t iv i tv,  inr  l t rc l inq sr l : r l l  head rnovernents.  \h ivel ing,  ancl  pos-
tural  shi f ts.  Iorpi t l  nralc b:r ts givc 'n : r  s i r tg l t '  i r t t rapr l i toneal
i r r  j r r t iorr  oI  thc opir  t ic l  :ut t : r {orr ist .  N:r l t re ront ,  t rnt ]eru ' t  t r t  l t r I I
; r r r r r rsal  50-r-r()  r r r i r tLr t rs later,  r 'h i lc  tht '  antagorr  is t .  N:r lorone.
Iai lecl  to el i r  i t  arorrsa] ,  presrrrnabl l  orr  ing to i ts shr>rt  b io l , rg i -
cal  hal f - l i fe.  r \s exper ted.  : r torrsal  u 'as l r ( ) t  pro. lu(e( l  br  i r r . j tc-
t ions of  e i t l ier  )  or  r t  - . rgonists,  l lut  m()rphine, u ' l t ich is
also a rr  . leor)rst .  ( i iLrsr ' ( r  bv fu l l  arousr l  approximatcly onc
IroLrratr t r  in ject ior t .  In sumnrar\ ' ,  the l ) reser ' l t  c lata srr ; rport  tht '
not ion th l r t  opioid pept ic les rno<lrr lat t '  l i ibt ' rnat ion in ,11.
r l t (  rJ1lgu-\ .

Voiceprints and Dialects in Eptesicus fuscus

.f.E. Cebek, Dcpartmetrt of Biologr', York Universitr

Although er 'holorat ion ta l ls scr lc : rs ct t lnpotr t 'nts r>f  the

acoust i t :  o l ie n ta t  i r  t I r  mccha n ism of b:r ts,  thel  mav also prtx i t l t '

c lues to the i r lent i tv of  indiv iduals.  I  anl l rzecl  lcat l t res o[  t l te

echolocat iorr  cal ls 1cg. nr in inr t rm. r t taxi t t t t t tn: ind pcak l r t '

r l r renciesl  of  25 big btorvtr  bats f totn '1 selxr t . r tc (  ( ) l ( ) r t tcs l ( )  (est

t \ \ 'o le latcdhr ' ; r r>thrses. I ; i rst , thevrtr iat i , r r tbt ' tu ' t 'c t ter l to l t t t l t -
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t i i ,n ral ls rorr l i l  br  sul l i r  ient  to t l is t i l rgrr ish jnt l i i  i t l t ra ls ( i t ' .

i r rd i l idLrals h:rr  c t t t t i t ;ut '  r  o i t  t 'pr i  r r ts) .  Si ' t  otrd,  th l t  bats l r t t t r t

ont '  r 'o lor t r  l ' t tu ld I r r r t '  r 'a l ls  d ist i l rgtr is l tabl t '  l ror t t  tht lse ol

rrr t rn l ;ets i l f : t t t t t t l t t ' r  tc l l r t t r r  ( ie.  t t t l t t t t r  t t t l t t t t ts  I t l l r t ' t t t l i t ; i t t '

t l ia le i  ts1.  I  l r l r r  fut  t l t t ' r  t ln l t l t i l  i t rs t l tese l r t r l l r  st 's  of  cal l  vatra-

t ion in t  onj  r rnt  t ior t  r l i t l t  a l lozy nte invest igal  ions t r t  t  hal lcnge

t l r r  hvpot l i ts is that  t  o iot t ics of  b ig brr l r" ' I r  l t : r ts r t '1>tesctr t  more

than sirr tp le rat t t lot t t  ; tg13tt 'uat iotrs ol  inci iv idtrals.

Evaporative Water Loss in Hibernating Bats

D. Cl lou t  i t ' r ' ,  I )cpat tnretr  l  oI  I ] i r . r logr ' ,

Ltniversi  t l  of  Sl i t ' rbrooke

For tcrrr l . r t . t : r l t '  zont '  r t t : r l t t r t ra ls st t t i t  as l tats,  h i l teruat iun i :

t l r t '  pr  i r r l r r  r  at l : r1r t : r t  ion to lot tg t t ' t  t t t  t  et l t t t  l  iotrs i r r  f t iot l : tv l r i la-

l ; i l in c lur i r rg t l r r  u int t ' t  ntot t l l ts .  Hi l tcr l tat io l r  is  t rot  t ' t r t ' tgt ' t i -

ta l i r  t ler t r : r t t t l ing: t I t t l  t ' r ' t ' t r  str ta l l  l i t l  r t 'sel \ ' fs  ( ; l l l  l ) r ' l l l l i t
t ' r tenclecl  torpot.  I {on crcr .  l r I I  l r ibet  t tator; : t rot tsc l r t r iot l i t  a l l r ' .

\ \ 'ater balanrt ' is  ( )nr  f : I (  t ( ) r  t l l i t t  I t l i t \  lx) lent ia l lV bt 'o l  pr  inr . r l  t

i rnpor larrct ' in r lct t ' r r r r i l t i r rg erort :a l  f r t ' t1t t t 'nt l  o l  t ] rcst  r t t i t t t -

a ls.  \ \ 'e c lesigt t t ' ( l  i l  la l ) ( ) l i l lo l \  ,  \ l ' t  l  i l t l (  l l l  [ ' ,  I l l t l t \ t l l (  (  \ ' : l l ) ( ) ra-

t ive u l t ( ' r  loss i r t  h ibt ' rnet i r rg,11yo1rs l  ut  i l t tgus.  fn 'etr t r ' - l tv t

bats u ' t ' r  r '  p la< t ' t l  i r t  seal t 'd boxcr prrx i t let l  u ' i th d i f fcr t 'nt  t l ry air

i lou s.  l ) r r r ine 2 ' l  hours t ( 's ts:r t  2c( lant l  1o( lb:r ts 1x-t i .  I  + 0.  lg1

lost  u nr in inr t rnr ol  0.0007 r t td a t t raxi lnt t rn ol() .0 l t j1eFI,O g

bot lv u 'e ight t l l t r  {ot  ; t i t  l  lot  s betwt ' t  t r  2 ant l  l  00 rnl .  r r t i t t .  Si t r r  e

Kal lcn 1 1 961) i r r l i r  ated that, l '1.  l l r  l / rzgrrs t  oul t l  krse appt,  r r  i -

rnal( ' l \ '0.3 gFIrO i r t ' fo l r  r tet 'd ing lo: t roust ' ,  \ \ 'c  (  l ln cal t - r r late t l tc

dural ion ol  tor '1ror.  \ \ ' i t l r  these levels of  FIr()  loss.  bats t r ru ld

rernain tor l> id for  or te t lar  u l )  to th( '  ( 'n l i re h int( ' r  p( ' r i (x l .

A Lek Mating System in New Zealand's Short-
tailed bat, Mystacina tuberculata

NI.J. Daniel and E.D. Pierson, F.cology Division,
DSIR ancl New Zealand N{useum of Vertebrate

Zurlogv, t)niversity o[ Cali fornia

Behavior of Xlystacino. tuherculata at a small  island breed-
ing site suggests a lek matirtg s,vstem. Lekking is t loctrmented
in two pteropodid spccics, brrt  has not been reported for an1'
michrochiroy;teran. In the autumn (Mardr), t lales occupy and
del( 'nd c lustcrcd t ree hol lo lvs in a dt ' I tsely forcstet l  r :ent la l
val ley.  In l , '1 l5 meters of  t ra l lsect ,  u 'e have ident i f ied'1clusters,
wi th 4-t i  male t rees per chrster.  At  t lusk,  s ingle males t : rke up

stat ion at  the tnouths of  stnal l  hol lorvs,  rnaking :rn i t r tense,

warbling call. Although or:r'upied trees are vigorousl.v defended
against  other males,  and cal l ing t :an be heard throuehout the
niglit, certain trecs zrre prefcrred, and individual occupancy
appears unstable.  Females lnake br ief  v is i ts to the areas of  lnale
trec c lusters,  cnter hol lows of  t r lpui : r t ion,  but  forage ( ' r l  l r t l  l -
pheral  c l  i f fs  u 'herc seabird t  o lonics l ikelv provide ar r ich inset t

soul(  e.

Indentification and Distribution of Bats of the
Genus Molossus

J.t-. Egcr, I)epartment of Marnmalogy,
Royal Ontario Museum

This genus of  sevetr  specics ralrges f rom northcrn Mexrco

south t ( )  Umgual '  and Ir<tr thertr  Argetr t i t ra,  int luding the
is lands ol  thc C:rr ibbean. Spet ies arc div ided into three 5;roups
based on length alrd <:olour of pelage: ,tlolosszs rnolr.r.r.srzs and
ilI . sirmloue ltat'e I oltg b icolrturecl f ur; M. bortdae, M . prc t iosus

and M. rulus have short ,  uni t :o loured fur rvhi le NI.  ro ibensis

and hL aztecus havt 'short ,  indist int : t ly  b icoloured fut .  Molos-

srs rnolo.sszrs is rvidely distributed from Nlexico to Argentina,
including the Car ibbean; M. rul t t .s has a s imi lar  d istr ibut ion
exr luding thc ( iar ibbean;,11. azre.us appears conf ined to Mex-
ico and Centr:rl Alnerica: M. bondae occuls in northern South

r\rner ic:r i  XI .  to iberts is utd XI.  pret iLt . t l r . t  ( )c{  L l ls  i l l  t ror tht ' r t t
South Anier ica:  and r t r I .  s inuloue occt t rs i t r  N{exico soul l l  t t r
north( ' rn South Amet i t : r .  An ident i l i t  at iot t  ke-.v to spet res ant l
c l is t r ibut ion rnal ;s o[  eat  h :peci ts u i l l  bc prestntct l .

Roost Selection by Migrating Si lver-haired Bats

Paut A. Faure, Department o[ Biological Sciences,
The l lniversity of ( lalgar) '

Roost select ion,  r r rost  charar: ter ist ics,  ant l  thc fut t t  t iotrs of

rrrosts {rrr migr:rting silver-haired b;tts ( Lasioy t: trris noc tit'a-
gans) u 'ere studied at  l )e l ta Nlarslr ,  Manitoba. Roost ing bats

r,ere located dur ing the da1'and roost select ior t  u 'as assessed by

cornparine roost trees to a randorn sarnple rlf trees Experi-

rnents were cor ldut ted t t )  test  the inf luence of  prcvious roosl

r()ost  L lse on loost  select i r l t t .  Onl l  thrce spct i ts, , [  t l tes werc

used bv rnigrat ing bats.  f ' rec height did n() t  in{ lutn(e loost

selert iorr .  ILm'ever,  bats sele<ted trees rv i th large r : r rcutniet-

ences. A typical roost rvas a t:rtvice forrned b,v eithcr the exfol-

iated bark of  a Peacl i - leaved Wil low or a spl i t  i I t  the t rutrk o[  a

Green Ash or Manitoba Nlaple.  F-xper i rnents using art i f ic ia l

roosts showed that roost choi( e was Irrlt itlf luen< ed by prt'vlous

roost use. Body temperirtures of roosting bats shot'ed that

t ransient roosts providc l i t t le thcrrnal  protect io l l  ant i  t 'er t

l ikely uscd only as shel tered si tes dur ing the mier:r t i t )n

The Foraging Strategies of Insectivorous Bats

Nl. Rrock Fenton, I)e;rartntent of Biology,
York Ulr iversit-v

l lsing data from radio-t l ,rrki t tg ancl obscrvation of bats
foraging in the f ield I  propose a < lassif ici l t ion of bat f trragirrg,
stratcgies that can be tested bec:nrse it rnakes spet:ific preclic-
t ions about rneasur:rble (omp()nents of f t>ragingJ behaviuut
Most animal-cat ing bats use one of  t lvo basi t  strategles:  r \ )

forage lrrinr colrtinuoLrs flight or B) forage frorn a perch. Con-

tinuous lliers can be subdivided according to rvliether they take

airborne prel or Iron-airborne prcy :rnd tn'o further subt:ate-
gor ies are def ined by the t i rne the l rats spcrtr i  feeding ear h night
(c.  120min. vs.  at lcast300 rnirr . ) : lnd thedistance at  which thel

react to pre,v ( long range vs.  short  range).  Sg:t  ies that  torage

Irom perches can be div ided int()  two gr()ups on the basis ol

prey s ize,  those taking prev smal ler  than 592 of  their  nrass and

those taking prey up to '10-qo of  their  mi iss.  ' I 'ht 'c lassi{ icat i , rn is

disr :ussed in the context  o l  avai lable data on bat foragirre.

behavrour.

Variations on a Theme by Tuttle -
Modifications of the Harp Trap

C.11. Francis, Biologl' Departrnetrt,
Qrtcct t 's  I  In ivcrsi t ) '

Stancl i r te rnist  nt ls atr t l  s ta l t t l l t t t l  l  ut t l t '  t ra l ts uct t  t t r t t l  l t t

(a l ) lufel lats in lhcrtr tc lerstorclof ta l lc [ i l r tcrocl t r l t ta i l l l r l rcsl t l t

I I r r l : r1 's ia.  The l ' t r t t le t ra l rs u ' t r t ' t r t t t re t l tat t  20 t i rncs as cf fct  t ive

as [r ist  nt ' ls  : r t  r  at t  h i t te [ r : t ts,  at  leasl  rv l l t ' t l  t l t ls  r {ete i r rs l ret  t t r l

orr l r  r r  fcrv t inres 1>t ' r  t r ight .  I lotcvt ' r ,  l i rn i t t 'd t l i ter t  obst ' r ra-

t ions of  t l te t ta l rs srrggt 'st td that  l t 'ss thal t  or te- th i r t l  o[  bats

hi t t ine t l rc t r i l I )s rvele (  auglr t . ' I  hus I  t l t ' r 'e lo l tet l  t \vo l lc \ \ ' t t i l l )s

u ' i th,1 banks ( tows) of  l ishing l int ' (0.20 rnrn) i t is t tat l  o l  the

stant larr l  2banks. I t r  7 nightso[ t r i : r ls  tht"1-bank traps t  aug]r t  a

rnean of  8 bats oet t r : r1r  n ight rotnJr: t tecl  to otr l l  l - {  bals;rer

night [or  a 2-bank l rap s l rur]g at  s i l t t i lar  te l ts iot l .  l  he bals

rverc l r redotr t i l r : rnt lv srnal I  to met l ium-sizt 'd spccies ol  Hippo-

. i i r l r ros anr l  1 l  f t  inolophu.sbut st ' r  et  a l  vt 'spt ' r t i  l ioni t is  and a feu

srnal l  l r t t ' r r>1;odids t t re alst l  ratrgl t t . ' I 'u 'o spt ' t  tes \ \ ' ( ' r ( ' ( : rug, l ) t

in the 1-bank tr i rps I I I : t t  had t t t ' r 'et  prcviously bect i  tat tg l l t  i t i

2-bank traps, but ILr t tht ' r  t r ia ls art '  re<lLr i rcd lo t l t ' t t t t l l i t r t '

rv l r t ' tht ' r  lht ' re: t rc c i t t ts ist t 'nt  d i f fer t ' t r t  es ar lot tg spcci t 's  in thcir
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srrsr t ' l r t r t r i l i tv tot l r t  t rvotr : r l ) | \ l ) rs, : t r )dtoerar l inet l rct ' f fer : toI
r ; r r r  i r rq t l r t  weiglr t  rurc l  terrs ion o[  i ishing l i r re orr  lht  rc l : r l i rc
el f t ' r  t i r  t  r r t 'ss () f  the l ra l )s.

Chlorophacinone, DDT and Other Pesticides
for Bat Control: Efforts to Prohibit LTse in

New York State

S.(1.  F luntz,  \ \ 'at [su, t i r th (r 'n lcr  for  Labnratol i rs and
Rt ' : t ' ;uch, New \ i r rk St l t t ' I )cpartrnent ol  Ht 'a l t l r

In t l rc rourse ol  invt 'st iq:r t i r rg rrruplaints regarcl ing bat
i t t f t 's tat ior ts of  hurr tarr  st lu(  t r r res.  r ' lu lncl()us cases oI  Dest i {  ide
aplr l i r : t t iot t  h l r r t 'bet ' t r  r t ' r r ' . r l r , l .  l - ' rustr . r t ,d J l ( ' ln( \ , r \ 'nels als
u'el l  . r ,s I r ro lessiorr : r l  pest  (or) l t ( ) l  teLhnir ians harr .  aplr l ied
r l t t iorrs ptodrrr ts i l r  at ternpts to r t 'pt ' l  or  ro k i l l  bats.  ( lh loro-

1rh:r t i r r , rne t ra<ki t rg- .  l ton,c ler  r rsccl  bt  pcst  rontnt l  [ i rms tras
lr t ' r ' r r  o l  p l r r t i r  r r l : r r  t r rntr : rn.  T his l r rot iut  t 's  usc ln:r \  r , r l rer l tatc
l rat  r ; i l t i ls  r isLs:rnd ur,r \  bc h:rr l r r r lorrs to l reol t lc  ( ) r  { ) thc}
nor)- tarecl  arr inur ls I iv ine i r r  thc t leat( , r l  srnlc lL l re.  N' I1 ' f ie ld
invest iqat iorrs rcve:r l  t l rat  r  h loroph:rc i r rone tracking l lowder
:r l rp l ier l  in : rn : l t l i (  can rnigrat t  root l r r r f loorsof : l  s t l -uature: ind
r enr:r i  ns r l t  t r r  ta l )  l (  l ( ) r  \e\  { ' r  i r l  \  e l l r  \ .  F ur th(  r ,  th is l r rot l t r< t  rnar
l r ( ) t  l ) ( 'a l ) l ) l i ( ' ( l  l t 'grr i ) r ' in Nerr  York St l t t r ' .  ( lase histor ies,  rnves-
t igat i r  t  t t r  l t r r i r l r r t 's ,  :ur ; i l r  t i r  u l  r t 'sul ts.  lceal  issues :rnd other

l )er t i r lcnl  r l t ' ta i is  : r r  t '  l ) reser) l ( (1.  f [ re rcr  ent lV atrrrrrrpl ishet l ,
l i r ra l  t le-r t 'q isn:rr i ( )n () [  l ) l )  [  lor  l ) : r t  ( ( , r ) l lo i  in tht '  [ ' t r i tcc l
St l r t t 's  is  a lso dist  r rssct l .

Frugivorous and Animalivorous Bats
(Michrochiroptel'a): Dental and

Cranial Adaptations

P.\V. l 'r 'cern:rrr, Liniversitv of Nebraska St:rtc Museum

Tlr t  :nort  t ler i r t r l  I t r r i t  r i t t ing l ) i i ts  l rarc sntal l  c.rni r res,  r r idc
pal l r l rs.  ; r t rc l  r r to l l r  s rr i th a t l is t  inr  t  ivc labi l r l  r i rn.  Palrr  onc and
r l lLt : r (  ( )ne I ra le rnoved frorn a t l i larnbdOtlClr t  l ;Osi t ion in the
rnic lc l le o[  the lor>t l r  t ( )  the labia]  s i t le of  the t rxr th uhere thc_v
lornr t l r t '  l : r l r ia l  r  r r t t i r rg cclg,e.  Along rv i th t l rc rvel l - r l t r t : loped
ancl  t  lose I i t t ing l ; rb ia l  (  unirrg cdges r>l  the prerrrol : r rs : rn
r : rn ines, th is t  r r t l inc eclge skir t :  near l t ,  thc ent i re pcr imeter of
the pakte.  - l ' l rc labial  r inr  o[  thc lon'er tet ' th f i ts  i r rs ide the
labi ; r l  r i rn of  the rr l rpd teeth l ik t  t rvo r  Ookir  t  ut ters lac ine ; rnd
r)( 's t l r )g ()r)e i r rs ic le t l rc other.  Fnrgivol t 's  l ravt  a grealer al lor :a-
t ion of  torr t l r  a lea al  lhc: lnter ior  end of  tht '  toot i r r (x\ ' .  f l ie arca
ot r  upi t '< l  bv t : rn incs of  prrc lators ol  struggl ing pre,v is t rcater
thar)  that  for  b:r ts t l lat  e:r t  norr-struegl i r re prel '  l ikr  f ru i t .  In
:rr l t l i t ion,  f  r r rq i lor t 's  hare u i t ler  l ) : i l : r tes t l ran Iong rvhi le ln i rnr
r :ut t t ivort  s h:rve longt ' r  p:r latcs th:rr t  rv ide.  Omnivr l res appear
lo have:r  r t torc et l r ra l  a l lot  at iorr  of  spa(-e to more kincls of  teeth,

I )ar t i (  u lar lv t l r t '  in< isors arrr l  non-rnolar i form premolars,  on
th( '  1(x) t l l r ( )$ '  th:rrr  r lo f t r rg i \ 'ores or anirn:r l ivores.  Thc nre< h:rn-
i r  a l  natrrre of  r l i f lcrr  nt  foor l  i tcms is disr t rssed artc i  t l re susges-
t ior t  nrat le that  t lescr ib ine f rxrds in terrns of  their  texture rrrav
be bett t r  tharr  b1 taxon.

Foraging Range and Habitat f lt i l ization of
Male Myotis sodalis in Illinois Determined

by Radio Telemetry and
Computer Analysis Techniques

.f .L, .  Girrdner,  J.E. Hofrnann,.J.D. Garner,  and E.A.
Cook, I l l inois Natur:rl Flistorv Survcy and Il l inois

DeJrartnrent (irnservation

Ratl io te lernt t rv ter .hniques rvere used to study foragrng
ranges ;rrrrl tr:rbitat rrtilization oI tr,r'o adul t nale Myotis sodaLi.s
i r t  wcst-< err t ra l  I l l inois.  The bats rverc <:aptured in nt ist  nets
posi t ionrr l  u i th i r r  l r  r ipar iarr  crrrr idor : r r r t l  rnoni tore d dur inq
\ '1ar ' ,  Jrrrrr ' ,  : rnd Jrr l r ,  19117. .A,z i rnuthal  br 'ar inqs (approxi '
rnatelv 700) rvere r t 'corded :r t  x 'gular in l t ' rvals drrr ing peak

lorag, i r rg h<;uts f rorn ts()  o l  r ] ] ( ) r (  l ie l t l  s t l r t iorrs-  lhe rr tLtr , t -
(  ( ) rnputer soI tw;rre par kugt ' - I ' l ' . t .EN'I 'PC] rva.  r rser l  l ( )  t r  i . ingu-
lat t 'approxir latelr  2 l l0 l ix  locat iorrs f rorn thcst  bear i r tgs ant l
ra l r r r latc hornt '  r : r r r l tc '  s ize bv var ious startr lar t l izecl  nret l l (x ls
dcsrr iber l  i r r  (he l i terat t r re.  Habi t : r ts rr 'cre nraplr t t l  l rorn:r t ' t r : r l

l r l rotoeraphr.  t r  l r t '  r  lussi l ic t l ,  arrr l  d ig i r izet l  into t i re qe()qI i t -
phic inf  ormat i ( )n svstenl  (Ci lS) sof  t ru:rre ARti  ' lNF()  f i l t 's  {or
over la l  anal l 's is.  I -h is ; raper n ' i l l  prcscnt tornp:rrat ive resul ts
oI  ranec sizc lncl  ] rabi tat  use o[  t l rc tu 'o radi()- t racked rnir les
u, i t I t  t  r lphasis r)r)  the(r , r l r I )utcr  tc< hIr i<]rres us(d to i rn i r I ) / (  the
da ta.

Comparative Anatomy and Histology of rhe
Tongues of Vampire Bats (Desrnodus rotundws)

and Robust Flower Bats (Lonchophylla
robusta)

' l ' . ;\. f lr iff i ths and B.B. Crilc.v, De;>arrmenr of I l iology,
Il l inois Weslevan I tniversitt.

vanr l r i r  I  b;rrs anr l  l t>rrc l rophYl l i r re bar s har t .er  o,rved toDgrrcs
that laci l i t : r t l  gathcr ing LI te l ic lu i r l  bkr<xl  arrd nectar c()n-
sunted. Clrooved tr>ngues are rrnknorun in other bar taxa,
incl t rd ing th()se that consume a l ic lu id diet .  I f  t l rc s l (x) \ 'es: l re
hort to logous st l  u(  tu les,  lont  h0lrhvl  l  ines and( l  ( lc \n l ( )d()nt l t r ( 's
r t r rv bt  morc r  lost  lv  re latet l  t l tan 1rr t ' r  iouslv susper I td.- foneues
of l )e.stnodus rotundus rrr ' r 'c  d issccter l  ancl  h istologir : r l ] r 'ser t i -
orr t 'c l  for  t r rnt l r : r r ison u' i th othcr r : l r i ro l r teran t() l tgucs.  Extcr-
nal l r ,  thc rarnpir t '  toneuc res( 'ml l l t 's  thc loncholrht l l ine
torrgrre in that  otr iy f  leshr : tncl  pointct l  nonof i t l  l tapi l lae and a
ferr  b i f ic l  paJr i l iae art  present,  thousl)  v:rmpires lack a special-
izcd hair- l ike 1ra1; i l la that  l incs the l innrr : r l  eroove of  lon<.ho-
phvl l ines.  Internal l l ' ,  tht '  r ,ampire ronsrre has :r  branching
sinqle r l i t l l ine l i r rsual  ar te l r ' ,  unl ikt  l , rnchophvl l incs.  L in-
grr ; r )  veins anr l  internal  ntusculatuLe arc r l in i tn: i l lv  rnodi [ ied.
The vampirr  l ingual  grooves:rrc shal lor lcr  and rxtrncl  less far
prtster ior l l  t l iar t  in lon<hophyl l ines.  Most inrport : rnt ly,  the
vanl l ) l r ( 'gr . ) ( , \ .es i l fe l (x atcd vent l : i l  t ( )  thr  larg<r l ineuar nerr t ,
nhi l t  in lont  l ro l ;h1' l l ines rhey ; t rc drrrsal  lo t l tc  nctve.  \Ve
torrr : lude the eroovcs:tre not l )ornologous stru(- tures i rnd nre
not evidencc for a t : lose relat ionship betrveerr  the t : txa.

Mitochondrial DNA Variat ion in the Bat
T adarida brasiliensis mexicana

M.K. Gr"rst in, Department o[ Zoologl ' ,
f  Iniversity of f 'e ntressee

I l  i tochondr i : r l  g( 'nol \  lxrs t  ef lecl  arr  ln i rnal 's  f t  nrale l inrr{c.
thcrcfore,  the r l is t r ibut ion o{ di f ferc ' r r t  gcnot\})cs acruss t l )e
species range ma_v be use<l  t ( )  c lur idatc polnl : r t ion structure.  In
Tadar ida bra.s i l iensi .s mexicatut .  the rnexican fr tc- ta i led l rat .
rn i tor  t rondr ieI  gcr lotv l les 1\ 'ere ust ' t l  to adt l ress t l re r1uest ions ol
u 'hcthcr the s l recies range is div ider i  i l r to two sel)arate rnisr : r -
ton f lvwals,  ant l  rvhether bats f ronr a s inglr  l ineage sht.rrv
kryal tv to part icular breedins and. or tnaterni t )  caves. Polyrn-
or1;hisurs of  the nr i tochondr i : r l  genonre f rom 35 nrer ican fr t 'c-
ta i l t 'd bats wt ' re ex:rnr ined in th is stLrr l r ' .  This inr  luded animals
frorn forrr  u ' inter roost s i tes in Mexirrr  and three summcr caves
in the southwcstern f I .S.  ( iorr iposi te nr i t ( )chondr ia l  gen() t ) 'pes
wcre c()nstrLr(  t€d using D N A fragmlnt t r rat terns r t  su l t  ing [ r  onr
restr ict ion enzr,nre digests.  A t r r ta l  o[  I  I  enzvnres woc rrsct l ,  s ix
ol  rvhich y ie lded polvmorphic f raement patterns.  Resul ts
shorv that  a l t i rough several  genotvpes were prcsent in ea(h
cavc. one rnain gt'not,vpe wa\ l)t er .r l<n | :rcr oss 1l1e rn t irr spe< ies
ranee. Ttrcsc resul ts support  previous strrdies br Nft  Crar ken
anr l  r  o-rvorkers which found no sieni f i r  ant  d i f ference in al lc l t
f requent ies be[vccn caves a(r()ss the spet ics r : rnge.
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Svstematics of South American Artibeus

(1.O. I t lant l lcr ,  Snt i thsonian I t rst i t t r t ion

StLrr i i t ' .  o[  .7r ] ibr t t . t  o l  t l te Srr t i t ] tsot l i r t t r  \ ' t ' I tezLtcl l t r r  Proj t 'c l

: r r r r l  r r  rcr i t 'u.ol  t l t t '  . l r l ibert .s ol  ( ' tar  ( l f l iJ lJ)  h:rr t '  lc t l  to : r

t l : r r i I i tat ior t  r r I  t t ' l r t t i t t t rs l t i l rs ol  t l i is  tot l r l r lcx g( ' l r t l \  i r )  S() t l t l )

' \ r r r t ' r i r r r .  
i l resix l ; r tgt  s l t t ' t i t 's t l t t t l r t ' : t r r r t l tgc<l  i t t lu 'og1()r l l )s.

()r r t '  is  re l r t t 's t ' t t1(( l  ( )n l \  l l r  . ' i .  1 i l l r ra1u.s.  l l t t t  t l l t 'ot l let  i t t t  l t t i lcs

.4.  l intbrtulu. ;  of  I l t : rz i l  r t t t t l  I ' l t t : tgt t l t r ,  r t t t  t t t t t l t 's t t ibet l  t l , t t i t t

i r r  Vt ' r rerrrr ' l : t  end ( lo l t t r r tb ia.  
"1.  l ra l t r tu lu. t  ( ) I l  t l lc  Pa( i l i (

( l r r :1,  : rncl  l r to u i t lesprcrt l  r r t id geographi t  a l l r  r ' : r r iable s1;e-

r i t 's , , .1.  o l ;sr t r r r t .s 1"1.  fu l t 'g i r ro.strs)  o l  lht  . \ l t razotr  Bnsi t l  atrd

srrrr t l r t ' r r t  I l razi l ,  l r r t t l  l l r t ' r rb i t l t t i toLts '7.7arnui t  ensis l . i l r t ' lut l ing

,1.  p laniroslr i .s l .  I ' . ig l r r  str l ; t l l t ' t  s l r t ' r ies art  : l t rat lget l  i r r  l ive

!ax)ul)s.  l ) ivets i t r  is  gr( ' i l tcst  i l r  ( ' i Is t t ' r l l  Sott th l tner i ta '  lvhcrt

al l  o l  the glr) t t l )s ()(  (  t l l  l t t t t l  u ht  r t  t l t t t ' t '  o[  t l t t r t t  : l r t '  c t r t ierr l i t
. I - l re 

s; l t ' t  i t 's  
"1.  

t  t t t t t 'o l r t r ,  t l  r  tneret t .s,  , '1.  a l ldr lst l l i l .  l t t r r l  l t l t

unclesrt ibtr l  c lnat f  spet i t 's  ar t '  f t tutr t l  o l r lv  i I r  ( ) r  I le: l l  t l le

A.rnazrrn Ba: i r r :  . -1.  g latLt t t -s is. \ t tdt 'aI t  atr t l  t ror tht ' t I r  Srtr t t l t

, \ r r r t ' r i tarr :  ,ntc l  ;1.  phaeot i .s,  ,1.  Jnr l i i '  at t t l  . '1.  t 'a l . ionr t - t t t ! l t -

throrrqh ( ler t t l t l  , \ t r l t ' r i r r t  l t r t l  i t t to I ror t l tcr l r  e l ld \ \ ' t 's lcr l l

South 
' \ r r t ' r i t : t .

The Supraglottal Filter Function and the
Acoustic Role of the Nasal Cavities in

RhinoloPhus hilderbrandti

D.J.  Hart lc,v ancl  R.A. Str t l rcrs,  S<:hool  ( ) [  Medr(rr ]e '
Indiarra I In iverst ty

The Rlr i l r r t lo l th ic lat  t ' In i t  (  ( ) I ls ta l l t - [ r t ' ( luctrr ' \ '  et  holot  r t t i t r t t

1;ulses whi t 'h atc prt 'dotni t t l t t r t l l '  s t '<r t I rd harmonic ( f2)  rv i th tht

funt l : r rncrr t : r l  ( l l  )  a l rd th i r r l  harntot i i t  ( f31 at tcr t r r i l tet l  bv sotne

211 to 35 dB relat i lc  lo t l t is  tot t t l lotr t ' I r t .  ( l r t tde I ight  gas cxl le l  t -

ments have shorvn thl t l  l l le str l ) legl() t t : t l  vr l<-al  t r : r t ' t  l r robabl l

l i l ters thc s()ul( 'e l ( )  g ive th is l ) l l lsc stnr( t t r re.  \ {c presetr t  t l te

r  e srr  I  r  s of  a more st  t l th ist  icatccl  l t  se oI  hel  i t t tn rvhi t :h al  l t t rvct l  us

trr  der ive the sLr l ) raglot t : t l  f i l ter  fLr I r< t ior t  lot  R. hiLt lcrbrandt i .

13r '  obtaining t l r t '  l i l t t ' r  futrct iotr  bclort '  atrd l r l ter  f i l l ing t i re

inf lated trasal  t  ar  i t ies,  n ' t  l t l t l t 'sholvt t  th l l t  these stru( l tures are

not inr 'o lvct l  in 1l  or  f3 sr tpprt ' : ;s iotr  br t l  r l l lht ' r  p la l  a role in

i r r rpedatt< e Inatc l t ing t l t t '  r ' t l t  a l  t la(  t  t ( )  th( '  at tnosplrete : r l  f2 '

(Sut) l ) ( ) r tc( l  br  NSI ' -  I INS u2-17099).

Recent Populat ion Decl ines and Recoverv
Efforts for the Endangered Indiana Bat,

Myotis sodalis, in Arkansas and Tennessee

XI i< l racl  . f  .  Hlrrrer ' .  I ) ( 'Jrart l l lcr) t  o[  Bi t . , iogr,
T'etrrtessec'I-et hnologit:al f Irr ivcrsin'

( )n lv eight Arkansas rales atrd l3 - I 'enl lessee caves ale (  ur-

r t 'n l l r  krroutt  to s( ' rvt 'as I r i l tet t ratr t la fot  r r r l t ln ies of  I r rd iana

bats.  Nrrr t t r r r t . ls  (a\es for t r rcr lv otct tp ier i  b1' t l r is  spcci ts h:rve

lreen ab:r t rc lonet l ,  tnalr t ' t lu i tc l ikelv bc<:ruse of  extessivt

hurnatr  t l is tur i ratr tc; t t td.  or  v: tnclal ist t t .  ' I  he Arkatrsas lxrptr l : r -

t ion rrrrr t 'nt lv t t t t t t tbcrs less t l r : r t r  2,900 trrrd has t lecl i t recl  orcr

509,6 dur i r ig t l t t '  p l rst  ! r  1ears. ' I ' l re ' I -ent tesse( '  p() [ ) t l l r t ro l l

nurnbt ' rs t  a.  ?2.200, having also c lccl ined clur i l rg re<'etr t .vears.

Scleral  tares hlr t '  I )ecl)  g:r ted,  fctr t r :c l ,  or  l ) ( )st(d t ( )  l ) r ( ) tect

I r rc l ian:r  l r : r t  t r r lonies.  I  hcre has n() l  vet  bcelr  adcqLr i l t ( ' t l rnc t ( )

dett ' r rn int ' i f  prot t ' r ' t ive I leasules takelr  t ' i l l  resul t  in stable or

inrreasct l  Incl iar ta bat populat ior ls:1t  these J)r() tc( ted \ i t ts.

Indiarta bat populat ions (1) l l t i l )ue to dt i  l in i r  throughciut  therr

r:trrge.

Feeding Behavior and LIse of Space by the
Red bat (I 'asiurus borealis) at

Pinerv Provirrcial Fark, Ontario
NI.I i .C. I l icktr ' ,  I )e l . rer t r r tcr t t  t r f  I i io iogl  .

York t rn i r  ct  s i t r

lot  u t , r t r t lo[  ] I I  b;r t  n ighl .  i r t  l ' , ' , 'c ,  r t  I  iJLrrre: t r i t l  I  . \ i igt ,st '

r i l lou rr t t ' to t t ' j t ' t  r  t l t i ' l t :  pot l t r  : is  t l t r t t  t t t l  l t l r ts t l t  i t , l , l  t t ' t i l i l lg

I t ' r r i t i l r i t 's . l ' . l t ' t ts l tet t i t ts t ' t t t l t ' t ts i t i ls : t t t ' loutct l l latst . r lc tat t '

torrsJrer i t i r  s : t t  thei t  l t ' t i l i l rg r i t t 's .  I tat  i r  r i l  l l t t  s t  l i . t ls  u ' t ' r t '

l ) resLIr t  l r t  tht ' f tc t l ing: i t t  t ' r t t t  I t ig l t t  l ror l i ' , r ' l r t ' t t  th. ' r  u 'crc

banded rrrr t i l  t l te l  bcgl t l r  to lcarc l l i t i t  s t t tn l t te i  f t 'ecl i r rg s i r i ' l -1

. \ug). ' l ' r {enty- t} r ree ol  t } r t '2 l l  bat .  t l ta l  I  ( : ru! l l l t  r t  t } t t 's ; l I t t t -

fcer l ing s i te l t f t  t i rc at ta i t l t r l  prcsLtt t t l tb l i r  est ; rb l ishtd I t 'edi i rg

si test lst '$ l r t ' r t ' .  I l r t l l0uedlLatsrr i th la( l i ( ) - t l : i I Is I l l i t t t ' t : for ; l

toLal  o{  ?2 [ r : r t - t r ights rr t td l i rut t t l  t ] r l t t  t ] r t 's t 'bat '  i l ic l  l r l l  of  t l le i r

fet 'd i r rg at  t l t t '  s i t t '  u l t t ' r t '  t l ter  t ' t  r< '  t : r t lg l t t .  OIr i '  i , t i re i  l i ; r i  l t ' l t

the:rrc i tar t t l lasl t t ' r t ' I  fot t t t t l . ( ) l teol  tht ' iot t t  b l ls i t - t lat tht  s i te

lor  fout  I r ig l r ts ancl  thcrr  Ief t  t i t t t  l t rc: t .  l ' l r r t ' t 'o l  thc fot t r  l lats

Lrst 'd dar r()osts \ \ ' i t l l in I  kr t t  oI  t l tc i r  i t t ' t l i l lg s i te - l  ht '  ot l rer  l r r  l

roost t ' t l  orr t  oI  t ta l tst t t i t let  tat tgt 'of  t l t t :  lc t ' t l ing s i t t  (  I  krn) r \ l l

bats rrst t l  n ight  loosts wirhin i0-200 rr t  o l  the lct 'd i r rg s i tc

Directional Sensitivity of Inferior Coll icular
Neurons of Echolocating llats f,rnitting FN{

Orientation Signals

P.H-S Jen uncl  P.r \ .  Sctr legel ,  Div is ion of  l3 io logi ta l
Sc ienccs, I inivcrsit] '  o[ Nlissouri atrcl Zoologishts

hist i tut ,  L.NI.  f  rn i" 'cr  s i tat  Nl t r t r t  hcrr  f - t t isct lstr .

l  hr :  c i i rer  t ior t  sel ts i t iv i t t '  of  .9 '1 infer ior  t :o l l icul i r t  (  I ( , )  r r ,  Lr-

rcrrrs of  l ,p l r . r rctr .s /usr iz.s and , Ihol is Lut i lugt t .s l 'c t t '  s l r td iecl

unt ler  [ ree t i t ' l t l  s t i rntr lat i t>tr  t  or t t l i t iotrs.  l  ht  var iat ion in t l is-

c hargt '  r : r t r  o l  t 'ach neuf()rr  \ tas I t tcast t red u ' i th a B[ sotr t l t l

broar lcast  f ronr a tnovi t rg lor t t ls l r t 'aktr  at  d i f f t rcrr t  ar lg l t 's  a long

the hor izont: t l ,  r 'et  t i<- : r l  or  d iagol ta l  1; la l l t '  o l  the f tontai  aucl i -

t ( ) r  y spa( e.  
' \  

wide t  atrgc ol  s l  i lnul t rs i t t  tetrs i t r  ; rbor e rht  XI  I 'o l

thc r IeLi l ( ) l l  nas used. 1\vet l t ( ) l IS rvcre t  iassi f i t 'd i t r tc l  t l l ree

classes: (a) or l t r i t l i r tct ior l t l  I tet i tot ts 1 l i r " i , )  rvt ' t t  broat l l l  tutret l

t r> sount l  c l t ' l ivercd i I t  t i te f ror t ta l  r rucl i tor t  spl i tc al t t l  tht ' i r

r ( 'sp()nscs t l id r tot  shorr  a l t t  torr t ' l l r t iotr  n i t l t  sotr l rc l  c i i r , : t  t i ' , l r :

(b)  st inrulrrs intcnsi ty 'c lept 'nt l t 'n i  t l i tet  t iotr  r l t ' l l lor ls (28' l l , )  Iar-

iec. l  their  c l is t  hargc r i i tes \ r i th st tutrd di tct  t i r t l r  l t l rd 1t ,11' ;15i11 ' r r
that  the pt 'ak ol  t l ie i r  d i r t t t ional  stnsi t i t i t r  < unt 's r t lsc,  l : t r t t r l

u, i th st i rnulrrs i l l le l is i t ) t  ( r ' )  st i tntr l t ts i t r ter ls i t r - i r r t l tptrrdcnr

t l i ret t ionlr l  neLl t ( )ns (579i ,1 r 'ar i t ' t l  their  r l isrh:rrgt  r l l les () l l l \

n i th soutt t l  t l i r t ' t  t iot t  t tvet  a rv idc t  at tge ol  : t i t t t t t lus i t l t t t t t i  r r  s"

that  their  peak t l is t l r : r rge: t l * 'a\s l tp l re l t t 'c l : r l  t l t t  s i t l l l ( '1) l  : i

srnal l  range of  : r t rg lc.  l t t  I t tost  rast ' : ,  t l te nl td ia l  l i rnbs ol  t l le

cl i rcct iOtIal  stnsi t i ! i tV t  t t t res of  th( 'se I ler l lo l ls  \ 'e le t  xtr t l r t t ' lv

sharp atrd (ol tgrut 'nt .  \ -er t ta l  mtcl t i t t t isnls t t t r t let l r  ing t l i t '

c l i ler t ional  stnsi t i r i t r  o{  t l tese t l t t 'e t lassts , r l  t t t ' t t to l ts ai t t l

t l re i r  ro le of  er  holot , r l iotr  n ' r l l  l re t l is t  t tsscr l .

Ecology of Tent-Making Bats
' I ' .K.  

KuIrz and ( ; .F.  NItCr l tckcn. Dt l rat t tntnt  of  Biol-

ogy, Rostot t  f In ivcrsi t l '  at t t l  f ) t 'part t r let l t  o l  Zoologl  ,

L ln i rer  s i t )  o l ' I 'c t t r t t 'sst t '

- I - l i is  re;xr t t  st t l r t tnar izes () t i f  obs( ' r \ : l t Iot)s ()r l  t t l ) t  tnakt t tg

bnts i r r  I  r in idad, Wtst  Int l i ts .  I 'ot t t  spet ics ol  i rats l l : rut l . t t t la

bi lobalunt,  Ar l ibt t t . ;  jat tmir  cnsis,  : l  r t ibtu.s t  i t tcrct ts, l r t t t l  l fe-so-

phyLla nuutonnel l i ,  n ' r ' r r '  obser l t t l  atr t l  ta l r lut td i I r  tc l l ts

Thir tccrt  s1;cci t 's  o[  1: i let t ts wt ' r t 'ust ' t l  bv ] lats lor  tent  cotrstr t r r ' -

t ion in<' luding six s l icc ies o[  palrns i ferr i lv  Pal ln:r tcat) ,  fout

sper ies of  Phi lod.endrort .  o l t t  l t t tb: tctot ts t ' l l ip l r r te,  l rnd u ' i ld

tarrnia ( farni l l  Ara(cre),  ot tc s l tet . iesol  l  le l i t  or t ia{ [arui l r  Nl t rs-
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ccl t '  ) .  a l t t l  a t lc t  i r l  r rous,  ut t t lc t  stot  v t  lee (  f l rmi ly Polvet>rt : t t  eae).

I 'vqi i ia l ly ,  onc to t l l lee le:rves 1<tr  f ront is)  of : r  g iven plart t  rvere

nro<l i I icd intLr t t ' t r ts.  ' Ients $ere lnost  ( ( ) lnm()r t lv  f t l t rnd at

heights o[  tuo lo t l ) r r1 '  r l l ( ' lcrs : tbovt '  tht '  groutt t l .  Rorrr l i t rg

groul>s ranget l  l r { ) r r )  tu ' ( )  t r> f iv t  int l iv idrrals,  i :ot ts ist i t tg ei ther

of  one :rdrr l t  malt '  at td up to four pregn:rnt  females,  lar  tar ins

fcmalcs ancl  thei l  voung, b:r< l ie lor  Inales.  or  bachelor fcmales

( i rnnr:r tLrre:rr t t l  t t<t t t - t t .pro<lut t ive).  Sol i ta lv bats u 'erc t tsual l -v

rrr ; r I t 's .  F:rctr . r rs al lcr t i r rg r() . )st  sele(t io l )  t re dis(ussed.

The Potential for Vo<:al Sig;natures in tht'Calls
()f Youne Hoarv Bats (Lasiu.ru.s cinereus)

( , .  I ' . .  Koclr l t ' r ,  l ) t 'purtnrt ' t r t  oI  Biolr>gi t l l  St ' iet tces,

I ' r r iv t ' t  s i  tv ol  (  i l r lg l r r  r

I l r r r r r r i r r t r l ( r l l \ l ) ro( lu((( l l t r  t l t t  sol i t : t t r  l r : t l l .a. i i t r t t i tcr t t r -

r r ' i r . '  r l r r r ing rrrol l r r  t - rorrr tg i t t tcutr t iot ts ; t t t t l  tor ts i tLt lct l  l l r t '

l  rot | r r  t  i l r  l  lor  Vor ; t  l  s igni l l  ur  {  \  i  t t  l l t t ' t  a l ls  o l  \ ' ( ) l l l lg l ) : l t  s .  I ' l l I } l l -

l i r ' :  o l  b:r ts ncn'obst ' t r t ' t l  in t l r t ' l i t l t l  l t t  I ) t  l ta I Iats l t .  I l l r t t i tob:r .

r r r r t l  ror : r l iz l r l i r ,n\  r \ ( ' r ( ' r r tot t l t ' t l  115i11q l r iq l rs l r t ' t 'c l  r t l t t : t :Lr t r i r

r r '<or, l i r rq t '< lLr ipr t t t ' t t l .  , \ t l r r l t  l t r t r : t l t ' l t : t ts : t t r t l  Ic t t t r tg ror: t l iz t

l r r inr ; r r r i r r l r r r i l tgr i ' tur i r i l ts . ( . ; r l lsut ' t t ' t l : tss i f iet l l ) \ l ) i t l t t ' r i l ( )1
l r t r ; r r t ' r r r r r l r : rngr l i i l t t i r t t r ' . t t t t l l l rs i t tut t i r t l t : t l i r l lht ' r 'at i . t t i t r l t

i r r  t l r r r ; t t iorr ,  nrar i rnurt t : rnt l  r r r i t t i r t r t t t t t  { r t ' r l t t t ' t r t r  u: ts t : t l t r r -

l ; i tcr l .  I l tc t l tgt t ' t  , r l  r : t l l  r l t i : t t iot t  r i t l t i r t  1- .  r r rzrr l t t . i  [arni lv

rrni t . , l i r l  r rot  t l i l l i ' t  I rorr  l l r : t l  l ) r  l r r t t ' t t  I r rn i l r  r r r t i ts ; t t l t l  t ; t l ls

pror l r r r t ' t l l r r r l i l l t ' r r r rcI \ourts-(ot t l t l t l r t l r t t l i l l t ' r t ' r r t i l r t td. ' l l t is

\ l igg( ' \ t \  t l t : t l  : r  r  ot : t l  r igt t : r l t t t t ' .  r l  l t i t  I t  is  l r r t  st ' l t t  i t t  s t l r t te t r l l t l t t -

i : r i  l r . r l  spt ' r  r t ' :  r r t t t l  : t l lorr :  : r t t t l j t , r t t  t l isr  r i t t t i l t : t t iot t  l>t ' [ r ' t ' t ' t t

(  r l l t t r ' l  \ , ) l t t t r .  1.  .111.r  111 i t t  I  .  i t t ,  t ,  ' t : .

Energetics o[ Pregnancy and Lactat ion in Free-

Rar.rgine Lit t le Bron'n Bats (Myofis lucifugus)

. \ .  Kutt . r .  ( i . l ' .  i l t ' l l .  K.- \ .  Nagr urt t l  ' f .H.  Kurrz,
l ) t '1xntrrr t ' r r t  o l  l i io logi .  t loslot t  t l r r i rers i t r  arr t l  (Kr\N)

Lalrol l r torr  o l  Bionret l i< i r l  ar t t l  Ertv i rorr l l let l t i l l
St  i t ' t t<t 's ,  [ ' t r i r t ts i tv o[  ( , l r l i lornia

( ) r r r  rnrr l r r is i ' l r . rst ' t lor t r lorr l r l r - l : t l tL l t ' r l \ \ i t t ( r ( l l r t : t ( ) l ) l i t i l )e( l

I ronr l2 l ) r ( ' ! l r l i r r l l . l l l l r t t : r t i r tg, , lut t l2 ls i t rk l i r rg, ' l /1 'o l i . r l r r rz/ i r -

! r r r  in r-r 'u l l r r rn l rs l t i t t ' .  Isr t l t l l r t ' t t t l r rorel  l l i l ( '5 ol  r r ( ) t r -1()r l ) i ( l

i r r r l i r  i t l r r : r l :  i r r i l i<:r t t r l  r t tc l tn I  i t ' l t l  t l t ' l r t l t r t l i r  t l r t t 's  , r l  L22 l i tcr
( . ( )1 r l , r r  r l r r r i r ru l r t l t -1r t . r t t r ' ,  l r t t t l  l . ( l l  l r t t r  ( ,O3 r l l t t  t l t r t i r tg

l r r t t , r t i , , r t .  l i : rst ' r l , r t t  L 'st intal ts,r l  l l t t  t r rnr lx ls i l i t t l t , t t t t l  t ' t t t ' rgv

r l t  nsi t r  , r l  r r r r  i r rs l t  I  t l i t ' t .  rnt ' l r t r  t l l t i l r  t ' r t t ' rgvt ' r1r t ' r rd i t t r r t ' ( I ) [ .F-1

n:rs !1) .1)  K.I  t l : r r  ior  I ) r tgr l r r t l  l ) : t1\ : t r r ( l  25.1) k. f  t i ln chrr ing

l : r r t r r t iorr . l . r r t rqrr()r) l ; i in(( l i t t thcf t ' t t t . : r r l r l : tsst l t i l t t t t l r t '1tr t t -

r l l l (  t i \ ( ' \ l l i r (  l t r t l r  r ror t l t l  r r r r r t  I )F. ! .  to i i { l . t i  k . l  t l l t r  in t } rc l : tst

I r r l l  o l  1r ; r 'gr t : rn(  \ .  F. l t ( ' rg\  t ' rpor l t ' t l  : ts  r r r i lk  uot t ld t r t is t ' Int 'at t

l ) l ' .h lor  l r r r  t r r t i r r  I I .  lur  i l t rgLrs to iJ l : j . i r  kJ da1. I )EI ' .  r i t  p( 'ak

l ; r t r l r ( iorrrr l r r l r t , . r . l r ie l r l rs i r i . ! )k. f  t l : r r .  Ihcgrossef l i , ie l r t lo l

l r r r  l l r t i r rn i r  r r l rpr , rx i r t t ; t t t ' l r  i l l "u.

Zoog^eographv of Large Art ibeus in Colclmbia

lhrr ton K. l - i rn,  l )eplrr t r t rcnt  of  N{arnntrr lop3l  ,
Ror l l  Orrtari() NIus(' t i r l r

' l  
l r I  RO\l  ha\  . l  t (  l ) l t 's( ' t t tat i !e r  o l let  t iot t  o l  Large .Trt ibeu-s

{ronr t l r t  Rio \ [ .Lgt l : r lor : t  ( ( : t \ l ( '1r l  r : t l l t  r '  <t I  tht '  , \ncles) alrc l

: r t l j , r r ,  nt  r t 'g ions i t r  (  ( 'nt l : l l  ( , ( ) l ( ) r r rb ia.  l ' l r r  , \ t tdes i r t  Cir l t>rr tb ia

is rOrnl ioret l  o l  t l t t t t  r r toLl l t t : r i t t  l l i I )g( 's 5(par: l t ( 'd b\  tu '0 t i ret

r : r l l t ' r 'srr ' l r i t l tcr i r t rb i r t t ' to l i l r t r ; t t re jot to le i t t thet l is t t i t r t r t io l t

< i I  l r : r ts.  Forr t  t : l \ i l . i r ( ' l l t r rgt t iz t  t l  l tast ' t l  t t t t  t  r ler l ta l  ar tc l  t  t : r t t ia l

l la lur ts iu)( l r ] l ( l rsnr l r l ( r t1: .u l tdhair i t : r t . . l . l i lur t t t t .s is: t latgt

al istr  i {  |  sJX'(  ies.  r r l r i t l t t i t0t ts l l t t  oLtgl loLt t  l l l ( )5t  of  Clol() I I ) l ) ia.  a l t ( l

s \ ,nr l ) : r t r i (  $ ' i t l r  t l rc () thIr  ( : rx: t .  ,7.  iant t t t (" l t -st-s t r t t l t ta lus ts

snral l  ant i  l ig l r t  t  o lourr t l .  (  ( ) rnrn() l r  ; i long, tht '  Rio Nlagdalena

t() l r ( ) r1 l l ( ' l r l ( i , r lor t r l l ia,at t t l : rssot i : t tet l r r ' i t l t : t l ropi t l lc l t r  forest

ol  r l re ' \ rn l r rot t l r ; ts i l t t ' l ts to l  r l t r ' , \ t t t l t 's . t t t t l l t l lo l i : l t t i r  rv i t l i ,J .  i

l r i r t t t rL lu.s.  t l .  ILt l tgt t tost ts i :  sr t t : t ] l  r t r l t l  t l l tk  t r r loLt t t ' t l .  l t t l t l  'J
plontroslr t . \  lu ' r ,  t t l r .s i \  la lg(  . l r l ( l  l ig l t t  to loLrr( ' t l . ; t l t t l . i t t t i l ; t t  to

.-1.  i .  l rn i i l t t l t i r .

Detection and Catchine PreY bv the Indian False

Vampire Bat Megadenna lYta

(, .  NIur inr  t r  t l r  t l ,  f )e l ) i t t  l  I I I ( ' l l l  ( ) l , \ r )  in la l  l l t ' l l l r r  i t - r t t t '
l laclur:r i  Katl lar aj [  ]  r l  i r  ersit)

l  l re Incl ian la lst  r : t r r tp i te bats ){cg. t t l t r r r t l t  l r t l t  : t t t ' l tb l t '  1r '

( l (  l ( ' (  |  t r t ( l  ( l r l r l t t le l t  r ; t r i t t r  r t I  l l t t  r  l i r tst ' t  t ' .  : l r i t l t ' r r '  t l t t I t r ,

l ishts.  gt '<kos, l r r>gs:t t r t l  r t l i t t ' )  o l t l \  u l tc l t  t l l ( ' l ) l t ' \  I l lo\ ' ( ' ( ) l

j r r r r tp.  ' I  hev also c lctct ' t  tnr t l ior t  o l  lhe l ) lev u 'ht ' r l  l l t 'shlr  k i l lecl

l r rxts r t re jcr  k i l r  l r r r l l t t l  orr  thc sat t t l r  I l txrr ,  brr t  t rot  : l l l l t '  l t t  t let t ' t  t

r r l rctr  the Iat tet  l t t t 'pt t l lc t l  orr  a $ ' r ' t  g l : l \s  p lat t ' t l t t l t  possiblr

tht 'noist  is  cxr l t r t l t 'd) .  C, leat l r  t r tor t ' : l t t ' t t t  t> l  t l t t  l r rer  i i  tht 'k t ' r

lar lot . l ' l t t ' l l t tsr tvoi t l  thet tot t -pal : t t : t l r l r 'pI l r  ( l ( )a( i \a11( l  s(() l

p ior ts l  otr l r  l r f t , ' t  t r t t t th i t tg t l t t t t l .

I lother-Pup Reunions and Spatial Memory in
llexican Free-Tailed Bat Maternity Colonies

( l . I ; .  NIt  ( l rzrckrn.  Dt 'partrnr 'nt  o l  Zrxr lc>gr,
I I r t i r 'ers i tv ol  f  crrrr t 'ssee

( i t ' r tet i r  strr i i i t 's  l ta l t  r . l t ' rnot tstur l t ' r l  thel  r r r r ts i r rg i r t  Nlexiran

fret ' - r . r i lc t l  l l : r t  rn:r t t ' r r r i t r  <olort ies is rr , , r r  t : r r tc lorn:rrrc l  select ivc.

l lout ' r r ' t .  t l i l r r  t  r rbrerrrr t iot t  o l  r i  t i : t iot ts l r r  nr . r tkrd t t totht ' r -

prr l r  prr i rs in rralLrral  l (x)s ls jsa( ' ( r ) rnpai l i | t l  b l  st ' r 'er ; r )  logist i ra l

c l i f [ i t  r r l t ics.  I 'hese t l i l l i< ul t ies i r r t  l r rdt '  dor urnt 'nt ing evert ts

r l l : l t  a i ( '  br ie[  : r r rd rur l r redir  tablc in t l r t i r  sthtc lu le.  : rnr l  that
, , r  < Lrr  in darkrrc s:  : rnd i r r  t  xt t  entelv o ou' t l t  c l  r r r r r t l i (  i r tns.  [ 'se ol

i r t i r  arcd-sensi t iv t  r  ic l t 'o t ( )  ( ) l ) \ (  r \ ' (  int l i l idrralr  ntat  kct l  t ' i th

l  ight  r  e l  l t 'c t in g t : rgs h:rs l ) r ( ) \  t 'd ef le(  t i \  ( '  i  n dot urnert  t ins reun-

iorrs ancl  st ' ler  t iv t 'nursing u, i th in laree trr loni t 's  of  these bats.

hrpt ' t i rnerr ts i r t  n ' l t i t l r  r r rarkt 'd I ) l r l )s ! \ ' t ' re r t ' r t toved frotn

< r t r  l r t  s pr i , r r  t ( )  ( l lc  l (  lurn ol  : rc l tL l ts l l l \ ( )  (k 'nr()nsua{e t l la(

I r 'nr l r  l t 's  tet  ur  i )  l { )  u ' i  t l t in ortc r  r r t t t ' r  o l  u l r t  r  t '  ther (  ar)  exl) t ' (  t  lo

l (x i r te t l l ( ' i r  pu1r.  I ' l tese t ' rpt ' t i rnerr ts su! l r { r 's t  t l1; l l  fetnales

t ' rnplov s l lat ia l  r l rerr)()rv * 'hcn relocat ing l )uJ)s r t ' i t l r i t t  r  tethes.

Visually Guided Escape Responses in Tad.irida
brasilienis mexicana: Cue Preferences and

Differences in Response of Adults and Young
S 1\ l is tn,  l ) t 'put t r t tent  o l  loologr.

f  in ivcrsi t r '  o[ ' I i 'nnessce

\ \ ' i l t l  adul t  r r r t  l i r  rur  I  r t  t  - ta i  l t t l  [ r : r ts rvert  t t 's{ t  r l  in e \ ' - \ {aze
[r>r esr ; r1r t '  n 'spolrst 's  Lrncler s ix t l i l fcrent tonrbinat iorrsol  acorrs-
t i (  ( ( ) l )cr t  or  c loser l  arml : rnr l  v isual  l l ight  or  c lerk l  r  ues.  Pres-
cntrd a r  hoir  e rr I  r ' isua] t  ue s n, i th acoust i< t  ut 's  ] rc ld (or]st : lnt ,
lh(  l ) i r t \  shorvrt l  a s igni l i rarr t  or i t 'nt l t ion to larr ls l ie l r t .  \ 'Vi th
r  isLral  t  Lres ht ' lc l  r  orrstarr t : rncl  c l i i lc ' r rnt  r r r r r r rst i r  t  r re:  l resentrd.
t l r t ' r  t  I tost  the ()J)cn arnt .  \ \ ' l t t t t  r  hoosing l r r tu t ' t 'n (  ( ) r ) l l i (  t ine
visual  atrc l  acorrst i< st i rnrr l i  ( l ight ,  r losed vs dark ()pen) they
exhibirecl : r  lnarked preferenre lor  lhc t r1;en :rr rn.  \ugg( 'st i r le
that thcpr i rnarv nrode'of  ot ier t t : r t ion i r r  thccx<trJr ,  rcsl)()nse
nlrr  bc acorr5l i ( .  ( lontrarr  l ( )  the bel) : r \ i ( ) r  o l  : i r l t t l ls ,  l l rps
ol icnt inq v isual l r  shou rr l  s igni l i r  ant  tcnclenr r  t ( )  co t ( )  the
ciark s ide.  Srrc l r  behavior tould possiblv aic l  a vorrng bat in
I i r rd inc dct 'p re< erscs l r r \ rav I ron Iht '  r r rorr th oI  t l r r '<.rve,  thtrs
st l r t  inq r  lc lstr  to l t  t l t r t r r toneutL: t l  t t t r  i ronrr t l r t t .  I  t 's ts ort  adrr l t
b:r ts rrs ing inf l r r tc l  l ight  in 1r l : r r : r 'of  u l r i t t ' l ight  r t 'sul t t 'd in:r
tarr t lor t t  resl)()nsc,  incl i r  at ing l rossiblc absenrt  oI  in l r : r red sen-
si t  iv  i tv  : rnd that Lrse o{ srr t  h l ight  ing in t  l rvt  obserr : r t  ions nrar
I to l  r t l lcr  t rorrnr l  l r t ' t rar  iot .
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f iomparative Skeletogencsis in
the Vesperti l ionidae

S. ( i .  Ptdt ' r  serr ,  f ) t ' ; l t r t  r t tctr t  o l  F-t t r  i rotr  t t tcr l  t l t l ,

Poprr lat iotr .  utrd ()rg, l rn isrr t i t  Biologr,

I 'n i r  e ls i t i  of  ( lo lot  at l t r

I  t 'x l t t t i t t t ' t i  l l r t '  skel t  t l t l  t r t r t t  1r l t t t13t ' t t t 's is i t t  st ' r  t ' t t  :pt ' t  i t  r  i l r

t l r rer '  \ ' r 's1rt ' t t i l ior t i t l  get tct : r ,  l l ts t r l  or t  t ' t t t l r r \os t  l t ' : t t t ' t l  i t t t t l

d i l f t ' r t ' r i t i : r l l r  st : t i t r t ' r i  lor  i r t t r t t ' : r t t t l  t r t t t i l l tgr ' .  Prt t l i t  t t le l  l t l l t ' t r -

t iorr  r l l rs pai t l  to ossi l i t l t l l ( ) I r  i I )  l l r t  a l rpert t l i t  r r ler  skcl t ' tot l  a l td

tr l  r  r : rn ia l  I ( ' i r l r t l ( ' \  t t l  l l t r r t t l t l t t t i t  r l r  t i t ' rc l t l l ln l t ' I l l i l l  in l ( ' lcst

(c.g. ,  dt ' r t t i t iorr .  lo;r t : t t t t ' l l t 's .  \ l l l l t l ( '5,  at t t l  t  rests) .  ( i t 'nt ' r : r  r l i f -

lercr l  i r r  o:s i l i t l t iot t  t i r t t i t tg : r t r t l  t r t t l l r tot t i t  tnotpl lo logv ol

sevet: t l  s t r r r< t r r t ts.  l ,ot tg-bott t '  ar t i r  Lt lat iot ts.  st t r l l t t t '  l t l t tLtr t 's .

: rncl  t l re extol l  ( ) l  I t r i t t t ' t : t l iz i t t ion: I l (  g( ' l l ( ' i : t  s l ret  i f i t  at t t l  t  ot te-

1:r teui tht ' ro logr at t t l  lutr t t ior l t l  r t ro lyr l to l t tgr .  Sl : t t t t l : t tc l  t : t ro-

rrornic t  h: tut< t t ' t \  ( ( ' : .e, . .  t l t ' t r f i t iot t ,  t  r i t l l i l l  c t ts ls l  : l r t  l t )a l l i l ( 's l

t 'ar l r  in t l t ' r ' t ' loprtretr t ,  ; t l lou' ing i t lor t i f i t l t t ior t  r l l  t ' lc t r  ear l r

enrbrros.  Sui) l ) ( ) r t t ' ( l  i r t  part  l t r  NI[1 grarrr  I  R2iJ I ) ] .07190 trr

. f i r rnt 's  Flankt ' t t .

Notes on Svstematic Variat ion in the Nanus

Group of African PiPistrellus

R.L. Pelersotr.  I)( ' l )artrt l ( 'nt of Nlart irr talogr
Roval  ( )ntar io l \ l t ts t ' t t r t t

l  l r t ' r l r r tus grortp s l l t t t 's  t l r t '  l i r l lou ing (  l l : t f : t (  ler \ ;  a dist i r r t  -

t ivc 'hatc l tet"  shl t lxr l  t t r tgt ts:  l r  t t r r t t '  o l - l t 'ss t ' levatt ' i l  f ro l t t : t l :

I l  r rsrral ly r reaklr  b i l i t l ;  I2 r t ' lat i rc l r  Iotrg:  a l t ier iot  t t l lJ ler

l r r rmol:rr  r r toderat t  i r r  s izt ' ;  ( i  r t l t t l  Pl  r r : t ta l l t  se1;atat t ' t l  b l  e

sl)a( r ' .  n l ( 'nsl l l  a l  t lat : t  l r : tvt '  l r t ' t  r t  sLr l l i t  t  t t 'd to r  ar i t t t ts t l l t t l t i r : t t  -

i : r te stat ist i t : r l  anal ts i r  l ) t r )qtat l ls  i l I  i t t r : l t tcnr[) t  to r lar i lV the

t : i \on()nl i (  st l t l t ts  of  t l r t ' l l t r : t  th l t t : t r t ' ; t l l i td i r r  t l t is  gt t t r :11.

I t ip istrel , t t :  r?o)/r1. \  ( l ) ( ' t ( ' ls .  l l l i r2)  is  r r i t leslr t ( ' l t t l  : t r  loss t  t ' t r t t : t l

Afr i ta.  l ' .  r r t t r t t t .st 'Lt l t t .s tNl i l let ,  1900) i l r t l t r t lcs I ' .  lour ie i l ' l ' Iv t '
rnas,  l92t i )  a l t t l  P.  i  t r l r r  ( ' l  l tor t ra; ,  l ! ) l  l l .  l ' .  lc l io.r  (Hcl l t ' r '

1912t is n ' ic lesprt ' : t t l .  l ) .  r r tu. \ r . t  t i l i r . r  (  l  l tot t tas.  l9 l3)  appe;r ls

r ' : r l ic l  brr t  is  k l ro l r t  o l t l r  l r r  t l t t 'n1rt 's t ' r i ts  l l r t l t l  ( i l t l t t t t r t t l l l .  P.

r t .  at t .stral i . ;  (Robettr .  l ! ) l lJ)  is  r t t t  i t t ra l i t l  I r l t r t l t '  but  is  a val i t l

raxotr  u l r i t  l r  \ \ 'e prr) lx)s( '  l ( )  r (  l t i r r l t ( ' l ts  l t  t l is l i t tc t  s l l t ' t  i t 's  t l l l t t  is

ot  t  l rs iotral l r '  \ \ ' r 'n l ) i t l r i (  r r ' t1 l r  l ) .  t i r i t l t t .s .

Mitochondrial DNA Analvsis Reveals Dispersal
Patterns, Gene Flow, and Origin of Some

Antil lean Island PoPulation of
Artibeus iamaicensis

Clar lcton .J.  Phi l l ips,  I ) .E.  PLrrnmo, f {  IJ.  ( }en<xva1s

arrcl P. Ra1 , I)cpartttrctrl oI I] iologr',
Hofstra f in ivcrsi t t '

Rt 'st t i r  i to l r  c l t tkr l t t t t  l t ' ls t '  a l ra l rs is ol  t t t i tochot lc l l i : r1 DNA

(r l tDNA)ant l  Inaplr ing ol  t l r t ' r r t i lot  hont l t  ia l  getronre provides

genrYpic c lata t l tat  c: t t t  l rc t rst t ]  t ( )  t t : t (c t l is l ;crs:r l  pat t terns al)d

i i t r iu, i t "  gent '  f loru l tetn ' t 'et t  atr t l  l t tnolrg is lar tc l  a l l t l  ln l t i t l land

poprr lat iot ts.  \ !e I tar  e:rppl i t 'c l  t l l is  tet  hnolog,\ '  l ( ) : r I r  i t t r  c: t ig ' r -

t io 'n of  Art ibetL. :  iantai t 'ensis th i th r l t t t l rs t l l roughout mrt th

0[  the Neolropi ts.  - l 'ht ' t 'x tant  Atr t i l le;r t r  pol lu l : r t rot ls n 'erc

t l t ' r i rct l  I totr t  t l t tcc c l i r t ' rse gt ' t l ( ' l i (  ( l ] latel l l l i l )  st lurres;  p. t r r l ' isc

torr tp i t t isot ts ol  r tstr i t t iot l  s i t t  c l l l la fo l  thc t l t tc t '  revealcr l

nrr t  l i 'o t i t l t '  \ t ( l t re l l (  t  t l i f tcr tnt 's  ra l rg i t rg [ tont  8 to I  7%, r lh i t :h

t 'xr  t ' t 'c ls t l lat  I  e l ) ( ) t  { ( ' (1 for  at l l  otht ' r  spcc ies of  ntalntnals ()nt 'of

thc t l t r t 'e gtrrot lp i .  erorrps 1.J) t i r t r  bc l ratct l  f torn the I l r (at l l l l

I 'eninsula to lhe ()r t ' t r ter  i l I )d l . tsser Ant i l lcs.  , \nalysis ot

rntDNA te vealcd that t rats f  rot t r  NItr i< r t  to Cl tetrada ( including

Jant:r i r  a.  Pucr lo Rir  t t ,  St .  Ltr t  ia,  St .  \ ' int  cnt ,  ant l  Barbados)

l , , t t ,  , , r t  rn l l )N,\  gel t r ) l l t t  t icr i i t 'd f ro l t t  a ct t t t t l t lot t  lnatelnal

tn(est()r \ ' .  l ' l re sr t r : r l l  a l l l ( ) t i r l l  t l f  rnt l )Nr\  sr( l r lencc val i . t t run

l i th i r r  th is gr()ul)  sr tggts l  t l r ; t t  letr ta l t '  i t : i ts , l t l r r t t tg t i i t

gcn()nr( '  c l is l retst ' t l  r t ( ( ' I r l l )  : r I rd t : r l r id l i  ( ) \ ( ' l  l l r is  gtogt: t l r l i ic

: t re:r .  \ \ ' r '  l ) ( )s lu l : l te that  t l r is  \ \ ' ; is  l  J l ( )51 Pi t ' i r tot t ' t t t ' ( ' \ t  l r i  l l l . . l

tor t t l l r tct l r , i t l r t l rerel i l l r t f rn( ' l l l ( ) f \ r r i ( l rebi t : r t r l ) \ l l l ( ' \ r { ' i , t ( \

in t l r t ' ( i r r r ibbcurr .  (Strpplr{r t l  br  NSF l ' } l lS-80()92J1 t i ,  l ) l ' .1) .

CIJ l ,  ) .

Energetics of Foraging in Three Spiecies ol
Microchiropteran Bats

S.K. Robson. l r l ( l  I ' .LI .  Kurrz,  I ) t 'p:r t tntcr t t  of  I l io loer.
B()stoi l  [ . t l t iVt ' rs i tY

Radiotelernt ' t r r  r t l t t l  t lot tb lv l : r l tc l t t l  u ' ; t l t ' t  r r ) ( t l l ( ) ( ls  \ ' . t ' lc

rrstc i  to s i rnrr l l l r t teouslr '  ( 's t in latc t l re er)gel \  (x lJCrr( l r t t l re r t \so-
( ir i ted \r i t l i  I rrra gi r r g-. i n I) l \ l  l .o s t o n t us l m.s t u t u.s, It l t t c -s i r. '  u.s f t r.t '

crr . r ,  r r r r r l  Tndar i .da bra: t l l i tn. .s i .s.  Ret l iotc l t rnt t r t  t r ' ; i r  t tst 'd t t t

det t ' r  mirr t '  t l r t '  lcrrgl l t  oI  lot : tg i t tg bott  ts ant l  l  l te t r i ta l  t i r r ] ( '  s l )ent

f  oraging car 'h r t ig l t t .  Ktron lcclge ol  t ( ) t r l  (L l i l \  r t l t r  gr  t ' r1;ert t i  t -

tu l r ' ,  t inr f  sp( ' r1t  f ( ) r f ,g ing ant l  ctr t ' tg l  t ' r l ret td i l t t11' t i l  : i  rcst t t lg

indir i r lual  rn:rkts i t  l l rssibl t ' to ptecl i t t  t l t t  t ' t t t ' rg l  erpt ' t r t l t ' t l

rvhi lc {oraging i r t  1 l  ee' t  ane ins bats.  - I ' l te t t lat  iotrs}r  ips belu ct ' t t

f t r raginr costs,  u ing ntorpl to logr ' ,  at td f t r tagirrg h; tb i l . r l  . t t t

t l  i  scrrsset l .

Bovine Paralytic Rabies Control: Immunization
of Vampirel Bats With an Inactivated Oral

Rabies Vaccine

fltrarlcs Ruppre<ht, R. L.ord, S. I 'a1xr. R. l) ietzstholtl
ancl ,\. NI. Clreenhall, Thc Wistar Instittrt.t '

\ \ I i th r t ' r 'ent  aclvalrces i I t  thc arca of  wi ld l i f t ' t l t t r ies i r r r r r r t t t r i

zat ion v ia oral  var r  i r t t 's ,  u 'e designtt l  a feasibi l i tv  sf l ldel  to t ( 's t

the i rnrnunogeni t  i t r  of  : rn t  xptr i t t tetr te l  inact i ratecl  tabi t 's

va<cirre in vanr l r i res.  In an l re:r  of  Vcl t t 'z t t t ' l l  u i th t to k l tc lntr

rabies act iv i t r ' ,  r 'ant l r i re bats u ert  c l t r rght ,  b l t t l  lor  ratr ier  r  i l  r rs '

ncutral iz i t rg ant ibodl  l  \ 'NAl atrd tnai l r ta inet l  i t l  t  : t l r t iv i  t r  r  r t t  . r

t l iet  of  r l i f ibr inated l ;ovinc l - r l txx l .  I 'ht '  i t r l r t t iv i : r l t ' t l  r . r r t i t r t

prel)arat io l r  (1)nsis led of  the ER,\  f  ix td r : rb i ts strai l t t  gtowtt  t r r

; r  t i terol  i0 7.2 pfu i I r  BI IK-21 ( i ' l ls ,  i t rat  t ivatet l  br  be taptopro-

la((() l l r  t r ratrnent,  ptrr i f iecl  br  d i l ferert t ia l  sutrost ' -grat l ic t t t

r :entr i lugat ion,  r t l t t l  rvas adjrrstrc l  lo a (  ( ) I l (  ent fat io l r  o l  1.0

rng. 'ml of  l ) r ( ) t t :  in i r )  PBS. 50q, '  str(  l ( )st '  d ist i l led n ater:  |00 Ing

oI i r t : t t iv iatet l  ER'\  ar t t l  l0 ntg oI  S: t l roni t r  i ( ] r r i l la ia sp.

Ravt lxRl tetrrns( i lutet l  : t tutr t l i r tg t ( )  tnal l t l f : t (  l r l l ( ' r  t l i rer  t i ,  ' l ts ;
strcrost '  and s: tponin:  ( ) r  st l (  t ( )se alot t t ' .  Br t l i r l  l -1 oIr l l  bats

ret  e iv i t rg ina( t i \ : r1( 'd varr  i t t t  l tacl  t leruot lstral t 'c l  seI{  ( ) l l \  (  I  \ i ( , I I

as tornl taret l  t ( )  ( ( ) I l t ( ) ls .  - l 'h is srstem rt ta)  re l ) ] ( '5( ' i l t  i i  r ( 'as() l l i t -

b lc aJrproarh l ( )  t l le (() r l t r ( ) l  of  bovi l t t '  tabi t 's .

Resource Partit ioning Between Litt le Browrr
(Myotis lucifugus) and Long-Legged (M.

aolans) Bats in Southern Alberta

Matthcu'  B.  Sar-rndeis,  I )epartrnctr t  o[  Bic i logi ia l

Scietr<:cs,  f ln iversi tv ol  ( i ; r lgar l

L i t t lc  b l rwlr  and kr l rg- leget 'c l  br t ls : r te t t t t i t  p l to logi t  l t l l l  r 'etr

s i rn i lat  : rnd tna\ bt '  t 'x l ret ted to cct t t r l r t ' t t '  fot  loot l  la\oLlr(( 's

u 'ht 'n in s) l l l I ) : r l rv.  l  h is stut l - r '  t 'xart t i t t t ' t  t l r t  possi i r r l l t l  o l

bchal ioLrral  : r t t t l  t t rotphologir : r l  pat t i t ior t i l rg of  l t ' \ ( ) t r l ( t \

bet lvctn th( 'se 1uo sl te<ies.  I t t for t t r ; r t ion obtai t rct l  t l r r r i r lg t l t t '

sLlnlrncr of  1987 on tht 'd i t ' ts  o{ ,  atrd habi tat  ust '  b l  t l test 'bats

iv i l l  be discusse d.  Diets n ' t ' re detct  tn i t ted u: i t te {ct  a l  anal l 's is '

whi le habi tat  usc rv l ts dct t r r t t inecl  usir tg both tn ist-nt ' t t i r rg at td

ul t lasoni t  rnotr i tor ing.  Data r : r t l lected r t t r  rv i t lg st l l l ( . t t l l t  a l l ld

the t-vpt 's o[  etholocat ion cal ls rrsed br the bats r t i l l  suppl t ' -

ment thediscussion. I ' re l i rn in:r t l  cv ic letr tc indic i r tes that  t l lere

rnay be no ternporal  ot  spat ia l  r  ar iat iot t  in lubi tat  t tst  bv tht  sc

b: l ts.
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tf l trastructural Variation in Chiropteran
Salivary Clands

Berrt : r r t l  Iancl l t ' t .  ( i .J .  I 'h i l l ips.  l ' .  Nagato,  lnd K.
' I i rvshinie.  

l )epur lnrcnt of  ( ) ra l  Biologv, ( )ase

\\ 'eslcrn Rt 'st tvc l l t t ivcrs i t t ' ,  Sr.-hool  of  l )err t is t ty

NI:rrnm:r l i r i r  s;r l ivar l  g l : rnds produre : t t rd setrete l r roducts
Ih;r l  l ) l i r \  ro lcr  in t l igcst iorr ,  bchrr iot ,  basir  1; l tvsiolog,v and

nr;r i r r t t  r rant  c ol  e l r i t l te l i r r r r t  l t r t r l  ncn t 's .  I  hcs compler glalrc ls

r  l r r r  bc l r ig l r l r  p l r rst i t  i r r  stru( tuteJlr( l  i r t  t l te i t  ptrx l t rct .  l t t 'caust '

o l  t l r r r r r l i r l r>t l t t l i r rghabi t r ; t t r t l tot t t l ; r l iv t ' t lat l tot ts;stet t ra l -

i r  s:rrrc l  er ,o lLr t iorr : r rv l r is lor  r  ,  bats prol  ide us u ' i th art  ( ) t r ts l . : r I ld-

i r ru rnor le l  {c l  l l r t '  r r r r r t l l r lat i r  e st t rc l l  o l  the s l r t tctut t '  of  rceu-

l l r  lcd,  pol l r r  izc<l  scr t  c l .ot  r  r t  l ls .  I ) : r  t : r  f ron t  s t  ud ies of  l t l l ts  (  an be

rrst  t l  to ret  ognizt 'and r le l i r t r ' : t t t ' rar i ; t t i r t t r  i t r  the se< retofv plo-

t  t 'sr t  s.  ( r l r r ) l r : r r  isot ts ol  mlt t r t t t '  at  i t t : t l  r  c l l  s t 'crc l r l r r  gratrulcs

r | rct l l  sOrrI  g,r ' l )ct : t l  I ) : i t terr)s t l t : t t  t r taY r t l l tecl  i I r  a btO:tc l  sense

t{)  a l ie l  (  e.  g. ,  i r rscr I  i r  o l  rus r  ctsr ts t  : t t t t ivor()us vcl  st ls Inrqi  r , , t  -

otrs l t t tc i  r tet t : r r i r r l roLrs).  [ rxtr t ' tncs i l t  set tet t t t t  re l l  s t rurture

Irrr t  l rctrr  r ( l ) ( ) r l r 'a l  i r t  \ legl t icr t t l r  l rnt l  l rachops ul t t re the

l)r( 'sr ' r ) ( r 'o l  r intr l r t t  t ' t ' l ls  totr t lat t ' :  rvtr l i  feecl i t rg-  ot t  f t r tgs.

. \ r rother t r l r t 'o l  r r r r i r l r r t  q lat t t l  orr t r rs i t r  the f lorvet  bat Ero-

plrr  l r r  rv l r t r t ' i r  "gr( ' ( 'n glanci  is  u 'c l l  c level t>1xr i  i r t  rnal t 's .  (sup-

l iorrer l  br  NIH ROI I )F.07{ j lu-01A1 ro BT, Oj P).

Features of Day Roosts Used bv
Eudenna maculaum in Brit ish Columbia

. f  ohrr  I ' r r r  lot  and \ ' .  \ \ Ia i -Ping. f )cpartrncnt of

13iologr.  \ot  k I 'n iversi [ '

l  r  r  f  r  r r  : r  t t  l  l r l  r l : r r  t  oosts rr  ser l  l r r  l -  t r r lcr t r  La t  n ac u l  u l  u l t  i t t  l l te

OLan:rgarr  \ ' : r l l t ' r  o l  Br i t ish ( i r l r rnrbi : r  l 'e fo l lo lvecl  i l rd iv i t l r r -

a lstatrr i r rgr : l ( l i ( ) - l r : l l ls l r l i l l ( ' rs i t r l ( l l is t ( l let l for theethokrt : r -

l  iorr  < : r l ls  o l  hat \  l ( : lv in5l  l  (x) \ ts.  
' \ l ( ) I )q i i  50 krrr  str t tch ol  r  a l lcr ' ,

1. .  r t t t t r  t t IuIurr t  r rxrr t r t lot t l r  i r r  t  l i [ f1:rr t 's .  t rs i r rg i ro l  1] lavai ]ablc

si t r  s.  \ \ 'e exar l i t r t ' t l  v l t t i r t t ts f ( 'atur( 's  of  t tcecl  : rnd ulrused si tes,

r  orr tp l r r i r re l r t ' ig l r t .  s lo l r t .  r rnr l rass r t r  ie l t tat i ( ) I r  aIr( : l  t 'xposLlre to

sLrrr l ight  t ( )  dr t r l r l r ine u ' l r i< l t  t  r t t r t ' lat | t l  best  wi th [ ) ; t t te lns () f

l ) i r l  L l \ ( .

Seed Rains Generated By Pteropodid and
Phyllostomid Fruit Bats

Dort  - I - l rornas, ts io l rg i l  LInivt ' rs i t i  de Sherbrooke

I 'he palc ' t ropical  Ptetolrocl ic lat '  anr l  t r t 'otropical  Plry l losto-

rrr idatdisperse the sert ls of  a largt '  I t r tmberof plants i r t  t rc4; ic:r l

s l l \ r lnnl  ancl  [ r r rcsl  b iorrr t  s.  DLre to thci t  r r rc l r l r ] io logical ,  d ie-

t : r t r  . i r r r l  l l th l r r iot . t l  (or) \ ( ' rqcI)(e,  t l test  tut : r  groul ;s rrre t l I tet t

r  i l r r  s:rs ' t ' r  o logi ,  ; r l : r r ta loqrrcs";  l tot 'c t  t ' t ,  th is may t t ( ) l  a l lv : lys

br '  : r r r  r r tat t ' .  I I t ' t t '  I  c t i tn;rat t '  a l t t l  cr l t t t t : tst  the l ) : i t ter l t  of  seed

rairr  generatecl  l r r  tht '  p l i r  l lostOtni t l  rornnrtrr t i t -v in Ci<lsta Rica

rr i t t r  that  qcrr t ' r : r t t 'c l  br  thr 'p lerr tpodic l  r r t t r t rnunrt l  in Ivor,v
( , r r , rst .  I r r  [ rot i t  , \ i r i t  a rr t tc i  ( .err t r  a]  r \ t r tet  ic l t .  ] )a ls g( ' r )er : r te ( lense

n(x l  ur  r r i i l  s t 'et l  r  r t  ins l lLr l  ckrr t t i t rate t l l  t { ) l f , l  lncasr l teal t l t  i r rput

o[  anirna] dis l r t ' ts t 'd st 'eds.  
- [ 'h is scet]  ra i l t  h:rs a lou'  spet ies

cl i rcrs i t r  1 i r -10 s l rcr i t 's1 and i :  c lo ln i l r : r tecl  bY srnal l -see<led suc-
(  ( 's : i ( )nal  s l re< i rs.  In I |orr  ( , r t i ts t .  the l ) i i t  gel)er-at( '<1 setr l  r - r in i :

c i l t i r r ' l \  I ( 's t r ; (  t ( ' r l  r ( )  sa\ lu i l I r  ; t t t t l  cdge l tabi t l ts  a l t t l  I to measu-

rr t r lc  r : r i r t  ( ) ( r  l r . ,  u l lc ler  (  an() l ) ) .  In Closl , r  Rir  a,  t l te st ' t 'c l  tat l t  ts

:r l rnost  crr t i r t ' lv  l inr i tcr l  t ( )  f ( r lest  p:r t (hes.  Ci ivcn th:r t  savi t l l l t i r

h:rs a long urr i ter  r r r l r te, : l  h iston in Afr i< a.  but  is a te< et t t  nran-

inr l r r ret l  pht ' r r , rn l t l t r t t )  i r r  ( . r 'ntral  Anrtr i ta,  the <l i f fet t 'ncts in

secr l  r l is l rers:rJ l ) ; i t I [ ' r l ts  mlrr  t r ' [ ]eCt funr la l r tc l r ta l  c l i f ferer l tes tn

I l r l r i t : r f  r rs br rr t  ot to l r i ra l  arr t l  l ra l t 'otropir  a l  fnr i t  bats.

Rabies Transrnission From Bats tt l Terrestrial
Mammals: Evidence of FrequencY

and Significance

Cl. \1.  
' I ' r i rnat th i ,  Ncn'  \ 'ork St l r tc l ) t ' l lar t rnent ot

Heal th,  f ) iv is ion o[  [ .abator i ts l t t r r l  Rcseart  h

\Vhether bat Iabi t 's  is  l t  sr>ur '<c of  in lc<t ic ' r l  f ( ) l  t t ' l restr ia l

lnarr t l t ta ls l r : rs been a sub jcct  of  r  c l l t t t  ovetsl ' ,  bt t  t  sel  eral  i  t t  r  et-

t igat()rs h:rve c i t td epizoot io logic el ic letr<e that bats t ; t t l  be e

<r lntrnrr ing s()urae () [  i r t fe<t ion {or l : r r rL l  t t t : t tnnlals.  I t re geo-

graphir  d istr ibtr t i , r r r  o[  tabies r i r t ts:r t  t i r  i t l  i t r  bats: l t t t l  t t ' r rcs-

tr ia l  marnrnals t loes t tot  supl)()r t  th is cr l t t t l t ts ion.  Dl l la f rom

exper imel l ts desigl ted to infet  t  tcrrcstr i : r l  tnantmals wi th iso-

lat td batr : rb ies v i t t ts prrr tv idccorr f l i r  t ing resul ts.  Sevett  cnses ot

rabirs i t r  terrcstr i : t l  rn: tntrnals i t r  Nt ' l r '  \ 'ork Stat t '  s i r tce l9t i l

providc e;r idelrr io logi t  evi t let tct 'of  bats:rs the s() t r r (  e o{ i r l f t 'c-

i ion.  I l rxvever,  s inct  lgf l l  thert 'halc bt ' t 'n 371 t :ases r>l  ra l l ies

frorn 57 count ies i t t  Nelv York State atrc l  t i rc f reqt tencv of

(  ont : l (  t  of  b:r ts u ' i t l t  l r reclatots sLlch as ( : t ts (2675 cat (1) l l ta( ' ts

rr ] ]ong { i i r5 '1 str t r r t t i t tecl  s inr  c 1981) st lggest that  bat- tc l lestr i l l l

marnrnal  t ransrr t iss iorts ate l r0t  f recl t tet t l  evcl l ts.  The data sug-

gest th.r t  b io logists must tonsic let  the possibi l i t l  of  rabi t 's  i r t

rnanrmals rv i th ncurologic <l isort iers evtr t  i I t  areas u 'here rabies

has been relror l t ' t l  only f r r t t t t  bats.  The t l : t ta also indi(ate that

l )cts,  esl)c(  iJ i i \  r  ats,  shott l t i  bt '  r 'at  r  i l l l t t td againsl  r : r l> i t  s.

The LIse of Echolocation and Passive Audit ion
in Foraging by the Surface-(] leaning Bat,

Megaderma spastnd

K. l- i  rel l ,  I) t 'part nrcnt oI F-c ologr' ,
I ' t t iversin o[  I l l inois

I l r  strrc l ie:  l r ; r r  l  t  r r  t 'a ler l  t  l t ; r t  p: issir  c ; r t t r l  i t iotr  is  r  r  i  r  r ta l  lor

lht '  r  a1; t r rn '  o l  ; r re1 b\  srr l : r r  t ' -g l ranirrg , \ I .  . r / ra.r l ra.  Passir  t '

arrr l i torr  (u( 's1\ 'e l t r rscclbot l r tor l t t t ' r t  1r t - t  arrr l tor leterrrr i r r t  i ts

: r r rgLr lat{ l ror izont:r l rur t l : rz inrLrt l r : r l ) lo<at i , r r t . ln lht ' i rb:etrr t 'of

p:rssivt '  . t t r t l i tot \ '  (  L l ( ' \ ,  e(  l ro lot  at iot t  \ \ ' : r :  i l1) t  ust ' t l  t0 t  i t l t tute
prt ' r . l lon'r ' r t r . l rarst ' rn i t tet l  er l ro lor : rL ior lyrrr lst 'sal t t ' r t l repn'r

I tar l  bet ' t t  lor : r t r r l  r rs i r tg l l rssivt ' l t r rd i t iot t ,  as uel l  ; ts thct t

: r l r l r roathine tht '  sorrrr t '  o l  ptet  sr i i rncls l l ter t  l r r t ' r  ur ls not

l ) r ( : ( 'nt .  \ \ t i rat  rn ig l r t  t l terr  l r t  the f r r r r r  I  iorr  of  er  I rc lor . r t i t rn in

'ur l l r r t 'g l t ' r rn i r rg- :  F-r  l ro logir : r t iorr  rn l r  b l  rst t l  i r r  or i t ' r ' t tat iorr .

to qir  t '  tht '  bat  i r r lorrnat iorr  . r l rorr l  gent ' r ; i )  t ' r t r  i rorrnrrntal  fea-

trr l ' r .  \ Iv r t 's t rJts suggest thet  er  l ro ior  at i ( )n i \  r lo l  r rst ' t l  to gire

t l re l lat inforrr : r l ior taboutthr l0<:r t iorrO[:rs1rt ' r i l i (  tarqet( ] ) r ( ' \ '

i t (  n l  )  l ) t ' r  se,  brr t  t  l r ther lo r l l t t  t  nr ine t l r t  nr t tgeic l is t :u l (  ( ' )  to th( '

r r r l rs l r ; t t t  sut latr- .  I r t  t l r is  torr l t 'x t ,  t l ie l tat  n l r t i  r rot  r letert  t l r t '

l r rer  t rs ing e<lrolor l t l ior t ,  o l t l r  thc Jatgt ' l  s t t r l ; r tc Lr l r , r t  t l t i r  I r

i l r ( ' l ) I ( ' \ '1esls.
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Avirrct ,  Inc.
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BOOKS ABOUT BATS

FOR ADULTS

Bats of America
A great bat book; life history and identification ofbats all

over the U.S. Many illustrations in B&W and color. By Roger
W Barbour and Wayne H. Davis, 286pp. 1969, hb. $35.OO
Cave Fauna of North America

Reprinted from the memoirs of the National Academy of
Sciences, Vol. 4, Part 1, 1888. For those interested in the
history of cave biology. B-v A.S. Packard, 155pp. hb. $ 16.OO
Bats: A Natural History

This book will appeal to amateur naturalist and conserva-
tionalist, as well as scientists and professional zoologists. By
John E. Hi l l  and James D. Smith, 248pp. 1984, hb. $25.O0
Ecology of Bats

10 chapters, each by a different well-known author. In-
cludes Reproduction, Roosting Ecology, Growth and Sur-
vival, Plant-visiting Bats, Bat Parasites, and more. Edited by
Thomas Kunz, 425pp. 1982, hb. $49.50
The Lives of Bats

A wide-range book including breeding, feeding,
physiology, aerodynamics, and more. By Wilfred Schober,
272pp.I75 i l lus.,  1984, hb. $25.OO
What About Ilats?

A great introduction to bats for both children and adults. By
James K. Baker,60pp. 1979, pb. $1.5O
Bats and Public Health

This book is valuable for its bibliography as well as its
general health information. By Merlin Tuttle and Stephen J.
Kern, 1lpp. 1981, pb.

Just Bats
$1.OO

An illustrated view of bats for a general audience. By M.
Brock Fenton, 165pp. 1983, pb. $fO.OO
The Vampire Bat

The first comprehensive study of the interaction between
vampire bats and their principal prey, the cow, at one loca-
t ion. By Dennis C. Turner, 145pp. 1975, hb, no/dj.  $1O.OO
Cave Life of Oklahoma

Special issue of the Oklahoma Underground. A complete
study rvhich could serve as a guide for speleologists working
on similar projects. By Jeffrey Black, 59pp. 1971, pb. $5.OO
The Bat

A great B&W picture book of bats. The text is mostly
identification of the species shown. By Nina Leen, 78pp.
1976. hb. $7.50
The Greater Horseshoe Bat

43 pages of great photos and simple but interesting text. A
good conservation message at the end. By Roger Ransome,
1980, hb.
House Bat Management

$5.OO

Hints on how to "de-bat" and "bat-proof" a house. Bv Ar-
thurGreenhall ,  33pp.,30 i l lus. 1982, pb. $6.OO
Cave Life: Evolution and Ecology

A technical study of cave populations including mathemat-
ical models of genetic and ecological communities. Deals very
little with bats. By David Culver, 189pp. 1982, hb. $25.OO
Photographing Bats: At Carlsbad Caverns National
Park

A full-color flyer by Ronald C. Kerbo. 2pp. 1985. $.5O
Communication in the Chiroptera

Reviews the available information on communication in
bats inciuding apparatus for sending and receiving signals.
By M. Brock Fenton, 161pp. 1985, hb. $35.OO

Bats
A British general information book that "sets the record

siraight about bats." This includes information on ',r'hat the
British have done to protect bats. By Phil Richardson,
illustrated with drawings by Gary Troughton, 128pp. 1985,
hb.
Vertebrate Flight - A Bibiolography

$10.oo

Over 2500 references on all aspects of flight in vertebrates.
The most detailed coverage is given to flight in birds and
bats. By J.M.V Rayner, 200pp. 1985, pb $14.OO

FOR CHILDREN

I Can Read About Bats
A simple view of bats with quite a bit of information. By

Elizabeth Warren, 42pp. i975, pb. $1.5O
Bats in the Dark

A "Let's-read-and-find-out" science book. A verv basic
book on bats for K to 3. By John Kaufman, ZS pi.  tgZZ,
l ibrarybound, hb. $10.50
Bats, The Night Fliers

A scientific book for kids 8 to 10. Mostly text with a few
sketches. By Anabel Dean, 56pp. 1974,hb. $6.00
Vampire Bat

Written for 3rd to 6th grade but I learned a lot. By
Lawrence Pringle, 62pp.I982,hb. $9.5O
Bats

From the "not so awful creatures" series. A humorous look
at "Biff the Bat" who is "Wanted Dead or Alive for biting
people and sucking blood." Exposes misconceptions for 3rd
graders. By George Shea, 40pp. 1977, pb $4.OO
Bats in the Night

A beginning bat book which explains bats in simple but de-
tailed terms. Includes identification information on 12 species.
Grades 3-6. By George Laycock, 69pp. 1981, hb. $1O.OO
Billions of Bats

Includes information on the Vampire, the Little Flying
Cow, Fisherman Bat, giants of the bat world and more. By
Miriam Schleiu, 56pp. 1982, hb. $9.50
Bats

A very good first bat book for kids. Stresses conservation
and importance to man. Illus. with B&W photos by Merlin
Tuttle. By Alice L. Hopf, 64pp. 1985, hb. $8.5O
Know-It-All-Library Bats

Facinating facts about bats for 1st grade to 3rd grade kids.
By Joanna Foley, 24pp. 1982, pb

What's in the Cave
A lift-the-flap pop-up book for those with a good sense of

humor. Kids and adults will love this book because in the cave
are a fat bat, a lazy lizard, and a big surprise. 8 pop-up
animals. By Peter Seymour, 1985, hb. $7.75

*****

The titles listed on this page can be purchased from:
Speleobooks
Emily Davis Mobley
P.O. Box 1O
Schoharie, NY 12157

N.Y. State residents addTVo sales tax. Al l  orders add $1.50
mailing costs for first book, $.50 for each additional item.

Send a card or letter for free catalogue covering many rare
bat books, prints, bat toys and other "bat paraphernalia."

$1.OO
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