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Volume 27 Spring Number I

Some Comments on Bat Nutr i t ion

Adarn Krzanou,sli i
Institutc of Zoology, S1a""'horvska 17, 31 016 Krakou', Polancl

Alnong bats tl-rc-re seems to rxist a gcneral in-
abil ity- to syuthesize vitaurir-rs C and 8,, (Rirner-
and Jenne'ss,  1!)78; Jacobsen and du Plessis.
1976). Thcse r. ' i tamins are presllmablv ir-rdispen-
sable for bats as thel' are for othcr malrlnal.s, ) 'et
one or other of thesc essential nutrients is abscnt
frour thc. major cliet items of insectivorous atrcl
phrtopha.gous bats. This raises the questions: 1)
Hori ' clo bats l l 'hich are generall_v consiclered to
bc strictl l- insectivorous satisfl '  their r, itamin C
requirements when ir-rsects are dcficierit in this
vi tanr in? ancl  2)  Hrxr-c lo phvtophagus bats obtair i
suf{ ie i rnt  v i tamin 8, .  u 'hen plant mater ia l  does
r.rot contairr this nutrientl '  In consiclering this lat-
ter  problem. I  exclude the Phvl lostomidae
because most and probabll '  a1l ph1'tophagr"rs
sr. lccies i r r  th is farrr i lv  inclucle insects or other
animal matter ir-r their diets.

Because vit;rr.nin B,, cleficiencies rran be casil l-
inclnced in captive Rousctlus rtegl'fticrcus tnatn-
tainecl  on a str ict  a l l - f ru i t  d iet  (van der
\Vesthul'zen and Metz. 1984), it seems unlikelr '
that megachiropterans norrnally obt;rin r, itamin
8,"  through coprophagv or intest inal  launa. This
sr-lggests that vitainin B,, is normally present in
their diets in the' u,i lcl. An increasing uumller of
rcports indicate that insects can occur in thcr
feces or stonrachs of megachiropteralrs ancl that
this group lrlalr even occasionallv be' carniyorous
(Lim, 1965: r 'an Deusen, 1968).  Al though sonre
insect rcmain.s in feces ma1' be incidental ar.rd not
inclicative ol' insectivorv (see Thomas, 1984).
man]' of the remains found can oni1. have occrlr-
rr.d throrr! 'h ingestion of u'hole insects. Whether
acciclental or not, these insects n-ray be an impor'

tant  ancl  possiblr ,  thc onlv sor l rc€r of  v i tamin B,, .
Jacobsen zirtcl c1u [ ' lc-.sis (1976) have specuiatecl
that  inst 'cts parrs i t iz ing i ru i ts might const i tute
thc nrajor c l ietarv sourcr)  of  th is v i tanr in.  [ ]se of
stagnant u 'ate ' r  and i ts assr ic iatcd t r icroiaun;r
mav provide an al ternate source of  8,"  to bats
(Tutt le,  1971).

While anirnal t issue ma1' satisfl. requirer.r-rents
of r. itanrin B,r, its generall l '  contains orrl1- trace
an.roLrnts of vitamin C. On this basis it sr:erns
unli l<ely' that an1' bats are strictlf inscctivorous.
Incleed. the reccnt l i terature contains se'u'eral
refercnces to thc presencre of plaul material itt
thc stomachs of  " i r tscct i r ' 'orous" species (Tan,
1965; Whitaker.  1972).  ' fhe i r - rc lusion of  p lant
mater ia l  in the diets of  " insect ivorous" specir 's
mav in fat:t bc nrore frequent than is commonl-v
asstrmerl .  Pr( ' ( 'oncept iorrs rcgart l ing dict  r r 'g in les
lxa)' cause plant material to bc overlooked or to
remain unreportcd because it is generall,v assum-
ecl  that  i ts presence is accidental  and of  l i t t le
biological significance. While froln a behavioral
standpoint clelibcratc ancl accide'ntal ingestions
of plant mater ia l  are dist inct .  f ron a nutr i t ional
perspective the effects arc equivalent.

In this I have pr;intr- 'd out trvo interesting ntttri-
t ional constraints faced bf insectir,orous and
phvtclphagous bats rvhich mal- affcct cliet choicc
and special izat ion.  Thesc'constraints makc i t  im-
perat ive lor  rescarchers to pa1'c lose at tent iot i  to
some oi  the rarer i tcms in bat diets.

I crpress r-t.t1. cleepest appreciation to the
editor, Dr. I{unrvar Bhatnagar for his paticnce
and help.  Drs.  f )on Thomas. N4.R. Fenton, J.J.
Rasweiier IV, and -1.O. lVhitaker, Jr. are to l le



thar-rkecl for crit ical rcacling ancl comments on the
manuscript. I :un also indebted to thc thrcc anon-
ymous rcr.ie.,r 'ers for t l-reir comments: orrc of
them u.as especiall_v kind and has reu'ritten fhe
note. Of collrse, noner of these specialists are
rersporrsiblc for an1' errors that rer.nzrin.

Literature Citcd
Birnel  ,  E.C..  ancl  R. Jt 'nncss.  l ! )78.  Biosvntht 's is oI  ascrx-bjc

acic l  b1'rnanrnrals.  l l .  Congr.  l 'her io l .  Lr tern. .  2()-27

June 1!)7E. I l rno.  p.  l .1 l l .

Jacobsen, \ . t i . ( ; . .  anci  I l .  r lu Plessis.  1!)7( j .  Observatrons on
thc t'colog1' ancl i:riolog1' of tht C:ipr fruit bat
RorrsLl l t ts t t tg. t l t l i11;115 l ,ut l t i  i t  tht '  eastern
' l ' ransvaal .  S. , \ f r - ic .  .1.  Sci . .  72:  270'27' : ' .

I - i rn,  B.L.  1!)65. Foocl  ancl  rvcighIs of  snul l  animals.  Saran'ak
N{us. .1. .  12:  l : }60 1i72.

Karl  F.  Koopman -  Mammalogist :
A Tribute

J.E. Hi l l
Departmcnt of  Zoology, Br i t ish Musenm

(Natural Historl.), Crornu,ell Road,
London, SW7 sBD England

I(ar l  F.  Koopman r i -as born in Apr i l ,  1920 in
Honolulu, Har' ' ,.aii, his earl1, .vears being spent in
California. Sor-rth Carolina and Nerv York. An in-
tcrest in animal l i fe and a l iterar-v and acacicr-r-ric
home en"'ironment 1ed him to Columbia Univer-
sity', rvhcnce' he graduated in 1943, gaining a
Master's degree in 1945 and finall1. the ar,vard of
a Doctorate in 1 950. His doctoral thesis lvas based
on the genetics of tu'o spccies of thc frr"i i t f11.
Dntnplti lo: its considerable empl-rasis on the:
mechanisln of speciatior-r pointed to an interest
that Karl has sincc' pursuecl throughout ir is
career.

i{e begar-r his irrolessior-ral i i fe as an instructor
in Biologl', f irst at N{icldleton Collergiate Center in
Ncu' Yorh State' ancl later at Queens C<,r1legc,
Neu- \ 'ork. In 1958 K:rrl becanre Assistant
Curator in N,lamrla1o.ql'at the Acaclcrnl'of Natur-
al  Sciences o1 Phi ladelphia,  mor. ing in 1959 tcr
thc Field N{useurn oi  Natural  Histor l 'zLt  Chicagn.
In 1961 he u'as appointed Assistant Cr.rrator ol .
N'lanrmals at the American Muscrttt.t.t of Natural
IJistorl ' , Ncu' York, 'ul 'here he has sincc remain-
ecl ,  becoming Associate Curator in 1966 anci
Curator in 1978: in 1985 he rctirecl from the ior'-
mal service of thc '\merican 

N{tiseum and now
contiuucs his studies i is Curator Emeritus. Fror.n
thc beginning of  h is career Kar l  has part ic ipatecl
in numcrous i ield expcclit ions: to Jamaica, the
Bahamas ancl Cuba durir-rg 1950-1956; the Virgin
Is lands in 1962-1965; Mexico,  fJrugual '  and
Ilolivia drrrin.g thc salne pe'rioci; and to the Lesser

\, 'olunre 27: 1

' l ' t rn,  i i . I l .  1!)( i l r .  Stontech conlr 'n l  { ) f  sontt '  I l ( ) r r i r ' { )  n l r l l r r r : r is .
Sarau'ak \1us. .J. .  1: :  : . j7: l  : : t5.r .

' fhorn:rs.  D.\1 ' ' .  198.1 NIoth sci i l ts  iu l t ' t .cs (11 i r .u i t  l r i l is :  r , \  I
dencr.  of  inscr: t i r -on or lnr i t  t .otr t l ,nr in l i l ionl , .1.
I la inm..  { i5:  .181-,185.

Tutt le,  \1.1).  i ! )7.1.  11n,r . , . , , , t  c l r inkin.g behal i r i r  o1 som(.srrno
dt ' rnt inc bats.  Ntrarnntal ia.  .18:  i  I  l -  1 1 l .

van i ler  Wcst lml.zcn, J. .  ancl  J.  \ letz.  1 i )B 1.  IJetainr '  c le l : r ls
the onsct of  nt 'urological  int l>ainl t 'n l  in ni l toLrs-
or ic i t ' ' i lc lucr 'c l  l i t : r rn in I l -12 i lc i j t ienc, .  in j r .u i t  btr ts.
.J.  Nutr- i t io i r .  I l l :  11(Xj ,1 l11.

v;rrr  l )errst ,n.  l I .NI .  l ! i68.  Carnjv,rror is habi ts ol  I Iv i ts1.g1,, ,11, , , t
n r  o t t . . :  t  n r  t  ts.  .J.  Ntartrrn. .  I  ! ) :  l l l l5 i l : i f i .

\1 'h i tahcr,  .J O..  Jr .  1!)72. I . ' r iod h: t l i i t :  o1 i r ; : ts l r .o i t . r  iur l i r in;r .
Crnad. J.  Ztx l . .5( . ) :  S77 3, !3.

Receivccl  \ l : r1 '  10, 11)85
Revisecl ;rr.rc1 Accepteci I)cu:cnrber- 21, 1985

Anti l lcs in 1!)66-1970. He has travel lec ' l  r i , ideir-  tcr
at tcnd internat ional  conferences or l lore cs
lrecial lv to s luclr 'specimens i r . r  other nrej . r
nlrserlms in tl ie Linited States. Canada. N'Icrico.
South America, ir.r the principal l iuropeair c-oun-
tr ics,  ancl  in Afr ica ancl  Austral ia.

Br' 1'ar the .qlrcater part oi ltarl 's rcscarc:h has
been conccrnecl n-ith bats, noi onl\ '  of the Neri '
\\brld but charactcristicallr '  in manv instanccs
iron'r O1d Worlcl faur.ras. Init iallr '  he stuclie'ci t1-rc
bats of  the Car ibbean is iancl  chains,  both iossi i
i l l rd re( ' ( 'n l  :  l t is  rvtrr l i .  i r r  th is rcgiort  r 'u l t t t i tut l i t tg i r t
assessmcnts of their past ancl l lresent distribr"r-
t ion.  Dur i r rg his ear l5,  per ioci  hc also produced

Bat Research Ncu's
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coutr ibt t l ions fo oLl l '  l i i tou i i , i igr '  o l  \1r ' r i r ' ; i l  l l tL.r
' l - l t t '  t t tovt '  to Ci t i t ' ; tgo.  l to ' i t - r ' i ' r ' r - ,  l lnd sooir  l l1- te r  to
. 'u ' t ' r t  Yor- i i .  l t rou{ht  r l i r l t , l '  l tor" l , tons.  l r t r l  ht '  crn
l t l r rkcr l  on l i l r  s i  L i r l r 'o l  t i t r ' l t : r ts oi ' [ ] t r ,  l i r r t l l rn Ih l i l
nou'  stanr ls i ts thc c lc l ' i i r i t i t ' t '  u rr- f :  in l inql is l r  o i
th is inrport  ant  1)art  of  i l te . - \ t r i i ' r r i t  i r i i i  i . i l t i l i ,  r ' i i1 l t
r ' ; ic lc int i r i i i ' l t t ions lor  thc t i i r :o i to l l i r  o l  t r iut i ( ' t -oLl l ;
! ' roups oi .  . \ l r i t ' r rn 1rt1 ' r  l rs : t  ' , \ ' i to l ( ' .  . { t  t l te s;r i lc
t in ' rc,  hc l ' r ' - . tsscssr ' ( l  t l t t '  t ; r r ; t  c lcsr: i ' i l t r ' i l  1 i -otn t 'e n-
tnl  , \ l r ica r l t i tn\ '  \ 'c i i rs l r t ' r .orc 1r1 - l  .A.  Al l rn i rs t r
rest t i t  o i  tht .  . \nr t ' r ' ie:rn \ lustLir ; t  Coi tgo l is l tL ' t i i '
t i r rn.  pror-rc l in{  ; i  v l r l r r ; r l t l r '  c i ' i i i11Lr. . '  o l . r .nrutv nani t  c l
lor-r t ts f  hat  lurc l  i r i t  ht ' r to 1trrr , , - r ' r l  l r  sr iu l i l r  ( ) l  sont( ,
d i I l ' icul1r '  1( i  st i t (  j f ,nts ol  l l tc  . \ l r i t ' ; rn l t : r i  i ; r l r r i l .

Sir ice t , l ien.  I { ; r r l 's  i r r t t rc,st  an( l  ( .nt l l r - l : ; i ls}n I .or
' } r : r t  

svsl- l r .n:r1ics has lcci  t r i  : r  r ' ; r r ic t , i "  i i l  1art ;nomir '
l.) i i1l( 'rs oi viu'iotts l i incls: :-rlron.q -,ht'r-rt '  i i t iLv bc'
i l r ( . 'nt i ( l i ler i  imuor lant r 'o i r t r ;1 l r r l ior ts i r r  thc sr . 's-
Leitial-ic:. ,: i '  {- i ir i i i ; toltrh tt.s anri ()iotu', it i-t ' i ' i i  7'7.t; {)i
Pifislri ' i l t ts frlrr Iurlo-Arr:it i";rl i ;r. o1 .\ 'r 'r ' l irt ' lr.s;
:urc l  o i  9: t l r t f  l t i l t ts .  . , \ i r  enr iL i r - ing iutcrcst  in r l is '
i r ibut ionir l  anr l  zo()gc() .graphical  topics has ied to
stucl ies I i iat  r -anqc froin l ] t t '  rccorcl ing of  rat tg i '
cxtei ts ions f i l r  unusual  0r '  ; r1r1-r ; r i r r I l , , '  1- i i1-( '  SpccrL:S
to clctailccl lur;r1'r 'st 's rr1'thr' l-ral l.:t iuras rr1. Peru, the
is lands o1i  nr i r thcastr ' rn Nerv ( lu i r i r ' : t .  of  t ropr ical
Ausiral i l r  .  o i  t i r l  b iogr 'ounrphl  o l  South , \urer-
i i : ; rn bats,  or  io thc i l is t r i l ru l ioniLl  p;r i ierns o1 the
ncctar- i .ecdin.q bats oi  the Ncu, \ \or" i r l .  I . Icrr t i r - rn
r lust  a l .co be nnr le ol  h is contr ib ' " t1. iL l ts t r t  r tan-
darcl  t tx is rn manrnr; i iogr ' ,  cspec: i ; r l iv  o i  i i r t  sc, : -
l ion on t i ' r , . '  Ci t i roptent in , \ r rderson & Jones, Re-
ccnt N{anrmals of  the \ \ ror ld ( l967, 1981)
;rncl  o i  11,"  c 'h i ropturalr  part  of  l lonar:k i  c1 a1,
Nlamrnal Specics of the Worlcl (1!lS2), r., 'hich
o,,r 'cs its f inal form largel' ' , to his erciitorial ei ' iorts
alcl t:osmoiroiitan i inon'lcdlgc o1 i ltt '  -uuhjcct. I l is
intcrcst  i r t  the hiqht ' r -c izrssi i i r rat ion of  ihe Chir ' , 'p-
tcra is e'r ' ici i 'rtt in l i ic serics ol art. iLrlcs or, the
lanr i i ics c l1 bats that  appe:rred r"eccni l ' , '  under his
ruame in the pagcs oi  th is journal .  ' f i r is  br ic i
s i l r \ ' r ' ) '  canrrot  iu l iV inci icate '  the, , 'ar i r : { : , '  at l r . l
1;rcarlt l.r ,r1 his u'ork, ixt nerer-theiess clcmot-t-
stratcs that in l iarl the ba1 u'orlcl has an enthlt-
siasiic and u'ic1e11' knou'letl,gca.irirr conlribtttor to
se\:eral  o l  thc manv i : tccts ol 'c i r i ropterat t
h io logr ' .

As a l i ic' rremlllr ri i  Lilc ,\merican Sricit:tv of
N,{ainmalocists.  I iar l  l ras scn'cd anr- l  s i i i l  scrycs
r>n i ts ] , r ' r rard of  I ) i rcctors anr i  o i r  i ts  Nonrt 'n-
cri i l lr lrc, t. lheckl isl ancl Bi bi ir ig t-a pli\ L L)i l l l t i ttces:.
Hr- ' is  a lso a rucntber of  thc -{r tc i l l i 'o i  \ " i : r tc l t rate
Paleuntoiogist-q,  thc I - innaui l t  : iot ' i r :11" i j l  Ne\r '
\urk, ancl the Aiucricrtn \aLrtri '  Uottsc;-r ' i tttcS-.
Within the r\r.ncricart l,t i i : icittn of Nattt i-al I l is-
trir i '  hr: h;rs br-'cn a nrcirbci' clf i ts (lra,rtr:. Ap^
pointrrrent:, a1x1 Pr()nr(-)t ions, l. i ir larl-, : l lxi Sr:ict.t-
t if i i : Publi*rt i i ins Cor.nr.nitLct's. .\s an i it iorrrtt 'r l

:urd l rcr i : r '1r t  i r ' . '  er i  t  i t '  l r t '  l r : rs t 'ont  r - i i lu l  t 'c i  i ' t ' \ ' r r ' \ \ - : l
of  i t  ia l i r ' t r  r l l  rn: intrnal i :ut  l t t tb l i t 'at ionin I r ) ; i  n- ic i t ,
t - l tngc l r i  . joLu- l l t1s.  ' l - l1q1s r ivt ' l '  l l tc  r  t ' l i rs ht  I r l is
r t 'ncir- ' : - t ' , .1 i r t l r : r l  i ' ; t i tur l r i t '  : i t ' r ' r ' i t ' t 's  to r ' r i r : l t ' r i t  i in
r t ia l t t . r t t l r i i ;gr ' ,  r iot  1r ' l is l  t  i r r -oLr. t ,  i r  l  l r t .  l l r "otrr l  r . 'x t t 'n l
r t i  h is jnt t r"r '>ts iur( j  i t i r t ; ' ' r ' l r ' i lL, t .  - i ' i r is .  t lgt ' i l icr
r i ' r th his posi t iorr  : rs i r  s ia1.1.  l ' r . rcrrrbt ' r '  o i  t in inrpor-
tant ancl 1i ' l lcl irt51 l i lrt: i i 'unr, iurs t 'nli i t i t 'cl hirrr lt,
l r t lp ant i  gr i i r l t  r t i i r t t l ' t rL is : r t iLcirnis oi  nranrrrur l -
ogr-  lLnci  ( 's l ) r 'c i i t I lv  r i l .  i - tat  s i : r t t t i iAt i t 's .  I iot  i i r
l t lc l i i i ( , )11 Ltoul t l l0ss \ ' is i t , ' r -  -  l l l r t i  I i t ! j i t  ; l ' ' -  i ' : i .  ra l i .g-
in.q 1.ronr i -c1lor ' , '  sc i t ' r r t is is t i r r i rLrglr  i ix '  gt i tLr i i re i r -
in lercsl t :c l  'Lo th i '  nre r-r ' l r -  r ' ' . r r i l t r : .

i l  l totb thr  cxtcnt  ar id r lu l l i i i  r i l  h is scicnt i f ic
cont r i  l ; r i ' , i r : r r t  I ( lLr l  i ' ior lpnrar I ' i t  i  l , ,v i th r ' r ' i ' r r '  . i  i ts  l  i  -
l ' i r - 'at ion ta l ic  a i tadi i rg 1r l : r t 'e ar.nor ig i r ta i l rnral-
ogi-r ts oi ' thc eurr t 'nt  g i :nerat icrr .  I i is  r i -or l i  is
oi-t( 'n conccrncd \., ' i t ir ci it ' I i t 'Lri i, obscrirc to1.rics, or'
thosc i icnr i incl i r ig l r  1on.q pi ' l ' ic i r l  of  i ;a l ieut  ef lor t
rvitl i nr; i n-rnrec'r iir t c re:s il i t. A nrain nr.i lt.r gi s t',',' ho-s('
incir i t iLt ions arc t ( ) \ \ - ; i i - ( l  svrr lhersis ald c l : i i i i i i : ; i -
t ion ralhtr  thrrn ton rrr i i  ; r i ra l r 's is.  hr- '  br ing,s l i rcn
1\ 'ar iar , - 'anr l  pcrt ' t r - l r t ing in ic l i rct  to 1;urr  i r i i  thc
l l roblcnrs t l i l r t  i t  i ) rcst 'n1.s.  l l is  pLrbl ishec. i  u ' , r i l i
of t t ' r r  i i lurrr i r latrs pcrplc.r ing ar-eas oi  L hir ; rpteran
svstenrai ic 's l ind f recl l rerr t iv  poirr t r i  tou'arr l  1r . r r ther
frui t lu l  l inr- :s oi  crrc lu i r i ' ,  ancl  i r is  conclr is ions arer
ini-ariabil- basccl on thc carcirrl r:ran'rination Lr1'
specinrclrs ancl  r . rn a drr ta i icr l  s l i r \ ' ( ' \ '  o i  i i tcr ; r t r - i l - t .
i iarl is alu'a;, 's i i ' i l i ing to hcil; otlrcrs and to oifcr
thr  brnef i t  o1'  h is knou' lc 'c lgc rnt l  cr iper ie l ' Ice,  ) 'et
cicl.errcls his proint oi vicrv i ' igoror,rslr- i i l ld c()Llr '
teousli '  in discussii in. ' l 'hcre' cair be no i lor-rbt t iral
as a contribntor, ci.rLmsclor- i lnd cl ' i t ic hc l-ras
.q-rr:at1i enhance'd American s1'stenratic n,,anunlrl '
ogv dur ing t i r r  pasi  t l r rer  dccaclcs.

'fhe lristorl '  ol. tbc i)cpartrncrlt oi l l ' lamnralrgl '
at the .,\rncrit:an \ 'Iuseum of Natr-rral Historv is i l-
I ' lrninatr. 'cl l.rv manv hurous nanrcs: on'- ' thiirks
irnrr i 'c l ia ie1l 'c i f  J. ' \ .  , \ l len,  G.\1.  Al lcn,  [ ] .8.  Arr-
thonl '  ancl  G.H. i { .  ' l 'a te,  a l l  o l -  n 'hom rvorkecl  in
the De'partrnenl or r*, 'errer closel'u' rrssociatc(i \\ ' i th
i t  : ind l i -hu r i  i i l roLr i  i : rccir i ion macl t  s igni f i r - : rnt
anc' l  enclur ing c:onlr ibut ions lo t i r r  scicncc.  Ol
I (ar l  i t  mrrst  ber sair l  that  he has i i t l ingl l '  con-
f inuecl  anci  r ra intaint 'c l  ther t racl i t ions of  or ig ina)
rcsearch i lncl  scholar-ship cstabl ishcd bi '  hrs
cl is l ingr i ishecl  prcclcccssot 's.
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An Open Letter to Kar l  Koopman

Dear Kar1.
John Hil i 's tribute (above) to you is sure to

receive heartfelt endorsement by your colleagues
everywhere. John has succeeded admirably in
giving us a tantalizing glimpse of your l i fe among
the chiroptera. It might be of interest to our
readers to elaborater just a l itt ie on your relation-
ship r.r ' i th this pr.rblication and to the Annual Bat
Symposia in North America, now in its sixteenth
year.

In 1970 at the American Society of Mammal-
ogists' meeting at Texas A and M University,
several "bat people" mosl prominently Jim
Findley, Terrl '  Vaughn, Phil Krutzch, this
author, and others entertained the idea of a small
local meeting "some u'eekend" u'here we could
concentrate our attention and interest on "jr, ist

bats. " In November of 1970 \ 'e convened in Tuc-
son, Arizona for two days of papers, discussions,
questions, and yes, even arguments about chirop-
teran biology. We thoughtlessly did not invite
you, since after all, you were 2600 miles au'ay in
New York, and could hardly be expected to travel
such distances to share our interests. We could
not have been more mistaken. You rn'ou1d have
been there had you known about our l i tt le
"southu'estern Symposium on Bat Research."
Litt le did we know how cosmopolitan you r,r 'ere,
but happil1,, you have been to every single one of
the following 14 Annual North Symposia since
then. Even now you are organizing a special
workshop on systematics (see announcements,
this issue) for the 16th symposium this October.
We know in advance that this wil l be an interest-
ing and lively session. So far as I can deternine
you have attended every bat conference of an1-
description anywhere in the u'orld for at least the
last 15 years. Conservatively, this adds up to
over 150,000 miles (you hai. 'e come a long way,
indeed). In any event, I have many times asked
you to forgive that early oversight, and charac-
teristically you have; also very much in
character, you regularly and with great glee re-
mind me of how parochial we were back at the
beginning.

You have presented a paper at each of the sym-
posia since 1971, and have chaired sessions at
most of them. The meetings without you n'ould
have been less interesting. less informative, less

worthwhiie, and less fun. After all, we would not

really be duly constituted if you were not there,
center aisle, second ror,l ' , waiting to jump in with,

it seems to me . "

Volurne 27: 1

In 1977 at the Eighth Sl,tnposiunr in Ottarva,
Canacla the r"r-rember-s of the s1'mposiltrn rcpre-
sented by Jim Findlel. and Jarncs Dalc "Smitt.v"
Smith presented 1'ou u'ith the Gerrit S. Miller, Jr.
Arvard, "ln recognition of outstanding serviLrc
and contribution to the fieid of chiropterau
biolog1.," an a"vard given since then to on11. fsu.
othcrs: Don Griff in, the late Ri11 Wimsatt, Brock
Fenton, and Tom Kunz; f ine companJ' inclccd.

You have also been a strong supporter ol
BRN. and har.e contributecl more articles than
any 611-t". arithor. \bu regr"rlarly revieu. manu-
scripts for us, and have been most helpful u'ith
the section on recent l i terature. \Ve appreciate
the manl' occasior.ts rvhen 1,6L1 offered valuable
advice and much needed encouragement. If
BRN has made an-v progress at all dr-rring its 27

-vears of existance, much creclit goes to _vou tor
your assistancc and support.

Kar1, rve have all been il luminatecl b\' ].our
hr i , th l  intol lnct  rvr lm.d hv vnrrr '  l r ienr lshin

cheered by your good humor and inspired b-v
,vour example. We salute -vour l i fetirne of
achievements in chiroptolog-v and u.'e rvish l 'ou a
happl' and cnjo-vable retirement. Thank 1-ou
Karl, from all of us, your colleagues ir-r the "bat
business. "

G.Il. Hor,st

BOOK REVIEW

Kr,rnz, Thomas H. ed., Ecolog',' oJ Bats Plenurlr
Press, Nerv York, NY. ,125 pp.,  1982. Price
$49.50. (c loth)

Although thcre have been several edited
l'olumes dealing rvith research on bats, this is the
first volume dealing soleh'rvit l-r bat ecoiogl'. Tl-re
vast amour-rt of information it contains denon-
strates that the itppearance of this book u,as
timcl1', if not overdue (as is this revir:rv). The
book does not,  and is not intended to.  provide a
comprehensive treatise on bat ecologl'. Rather, it
prorricle,s the rnost thorough rer.ie"r's of existing
information that arc ar. 'ai1ab1e for selected ntajor
topics. Also, for rnost topics consiclered, this in-
formation is interpreted rvithin the conceptual
frameu.ork ol modcrn ecological theorr,, often
u.ith specific suggestions as to the information
most urgentl,v needed to more ful1v idcntif l '  and
understand emerging patterns. The topics that
are covcrecl in the ten chapters of this book arc
dirterse and reflect the researt:h intercsts and ex-
pertise of thcir authors, : lncl the editor's intention
of l imiting redunclancv I ' i th otherr recent revierv
:irt icles. Literature citations are a,t the er-rd of

Bat Research Ner"'s
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eacir  chalr ter
booli is crci '
v ic lc a l r r ie i
chal) tcr .

l lnt Resc.arch Ncr-r':r

' .  r rncl  thc i ; i r r  s ic 'a l  l l rcpai . i i i ( )n () l  lhc
l lenl .  In the pl i r . rgraphs belor i '  I  pr l -

s l t toyrsis ol .  th l '  corr tcnts ol  c ' r tc l i

1n his r 'haptCr- t.rn rotlsfing t.t ' i i1or;r- ' fhonus

Kunz slresses t iur t  i 'oost ing s i i t , 's  tu l f i l i  r i i r " i ' rse '
rolcs in bat ecologr', that the' ly-1.rcs oi' roosrts
sclecter i  are at  least  in plrr t  a l  LLnct ion oi  the ntor-
pirokrgr-, irhvsiri lo.gr', anil l t,- ' l t:r l ioi ul ' the bats
Lls ln,q thcnr.  anci  that  roost s i tcs inrposc scicct ive
prcssurcs orr  lhe i r r1s.  in i lucnr- ing rntrr i - -hokrgr ' .
phvsiologr- ,  soci i l l  s tn ictLi i 'cs.  rcproclr , rct i r , r - .
scheclules.  ancl  n" i lur l  o i l r r r r  asprci .s ol .  bthlrv i t r r ' .
I i r . r ; r ;u lhcn consic icrs i )a l l ( ' r r rs oi '  f r iosi  s i te ur.e
ancl  t i re i r  i r ter ' ; re l i r ;ns rr  i t l r  ' .hrsc Vi i l - i ,  ) i i i i  i ls l jccts
oi  b i i t  1; io logr ' .  I iurr ; r  a l -so reviru-s l i te latr i re cn
i ' rou'  bats I rav al tct"  t l t r  i r  roosl  : , i t r '  , , '1r \  i rorr i i tc t . t i .s ,
n i t i - r  a sLln.)marv ol  i l . , . ; t i la i ; le inf i )nr i r t i i i )n l lc l r l ing
r i ' i th bats u 'h i t ' l r  u la l ie t i r r i i "ou-rr  r i rc ist  s i t t : r .
(" tcnts")  i l i lnr  1;rrqe leavers.  I iathcr '  l l ran at tcnr l r -
t ing a r i is l i l la l iorr  r , l  gcrrr '1- i r l  l r i r t - i r ' t - r is  or  t r t -ncis,
Kr. t r rz has choscrt  t r r  enr l ;hr is izt '  c i i i - r : rs i tv ancl  the
iac|  1Irat  thc r lu1t ipk '  sclcct ive l ) r { : rssr l1 'es involr , t 'c i
iu roost s i tc rrsc h:r l t '  rcsul tcr l  i r i  a yar ic lv ol
select ivc t rar ieof1 's.

i raul  I t l rcr ' , '  oLi i l ints tht '  basic pi l t l ( ' rns ol
rt 'pro<1Lictir-t '  prricldicit ' '  obsci-, ' t,:r l in tenrperr;ite
zonc i lnd t r t ; l r ical  bats.  He rr ;n i ' l rc l t  s that  i l
tempcratc l ; r t i i r . rc l rs st :ht ' r iu les o1" rr :proclnct ive
evt 'nts arc gcncral i i '  r l t ' t l ' r -nr incci  1-rv thcrmai
ecoi lo lnv and loo(1 :n ' ; r i1;rbi l i t i - .  n 'h i lc  in t ropicr i l
:rreas the abr-urdance oi loticj r-esnlting fronr
scason;rl rainiall is thc n-Iost i lnjlol-tant l- ltelt.,r-
rr 'sponsiblt 1.or ri 'procluctivc scasor.iali ir,. i tace).
also conc-lLrcles that re1-;rorluctior is scfrccli. i lcci, as
a nr1e. so tl i l i t  I 'oori pe;ri is t:oinciclt '  u-ith lactatir.rr-r
ancl n'r. 'aning rirthr. 'r '  {harr u'ith I)rcgn;uic}'. trrolkrrv-
ing thcst '  gcncr: i l izat ions.  i lc  rer" icy, 's  l i tcraturc
r:oncernecl ri ' i th the' e'f iects of eri., ' ironrnental t 'ac-
tors on hormones zrnd fhr '  .qr :hedulr :s of  speci l i<:
cvrnts in bat rcprodir t : t ion.  ' l ' i rere are also se(- '
t ions cleraling ri ' i th t l ierr.norrgLriation ;,rnri cncrgli
budgcts clr"rring prc.qlr:u.rcv anr' l lactrr.t i()n. ancl olr
the' cnr-ironncntal iactors titat al"l 'cct .grou.th attd
:;url i lal o1. i 'oung. In aclrl i t iorr to sunrlnrtrizirtg a
large bcclr- c.i i  rcscart:h, Raccv provicles thought-
l. i l l  ancl crit ical interpretation of e.xisting clata.
' lhe unlort turatc iact  ihat  nrost  o i '  th is chaptcr
cie 'a ls r i ' i th tcml)craic zonc i l r {s points r : lcar l1 '  to
the i iec-d ft lr nrnch nrorc rr 'sciu-ch i;t.t reprodttc-
t ion in t ropical  spccics.

'fhc chapter bi ' N'le';-l in D. ' l ' irtt l i . '  and Di;rrle
Stevensor cr,nsiclcrs .r1rou'tir l1r(1 sut'f iY.i l r lLlt j tt!,

t l ie najor '  ontog( 'net ic stagc: i  in bat l i fc  i r is t l rn ' .
' fr itt lc artc.i Stcvcnsott 's rct' i t:"r ' t l f i t l fot'tt l l tt ir ltt ou

.gcsi[11.io1r lengths, st'ttchrot;-i of l.rartrtriI iun, atld
jur,enilc survival overl?lp u'it i t } irccl"s lrt ' ;ttt l le t l l
oi t i 'rt '  sanrc topirts; Itorve vcr, t i lc :rlajt;r l.,ortiort i l f
t l .rt '  chairtcr covers ttcw tltatcrial. Sr:-,-t"lr l thetnes

l)ernrf i l i i '  1 l l is  ch; tp lcr ' .  { } r t i '  t i r t ' r r i ( '  i . i  t i i : t i  nrr ;st .
pe r i ra i , -s r i11.  lx tntnrt '1t ' rs ot 'gr-r t r , ,  I I i  : r i r r i  s i r r - r - i , , ' r r l  in
brr ls r- ; t r i  sLr l rs lant i l r l l r -  uot  onl . .  ht ' tu ' t ' r ' r r  1. lo1t i t1a-
l ion:r  r rnr l  laslL.  l rLr t  ( ' , , ( ' i r  \ \ , i i i r in s inglr '  l )11-r , .1 l r t
t ion: , . ' l 'h i '  r r r i t l :o i .s t 'nrphasiz- i '  i I r r r t  lh is v i r r i : r t ror l
i r r - r . iv i r lcs l is  1, 'et  Lr i r l - r l lo i t t 'd oppr;r- l  r rn i t i l .  lur
test in.r{  hr 'p,r t1r t 'sr ' .  r -euarr l ing the t ' . 'o iosi t 'a l  i i ic '
iors x-irir- ' lr inllrrcni'c qr-ou'th ;rnc'l sirrvii 'al. .\ st ' '
t 'onc' i  thcnie is th l r t  nor- t -  r lata l r l r '  r t ' r 'dt ' i l  in ai l
i i r ( 'as t j l fv  c()nsi( l ( ' l -  l inr- l  that  sr ;nr t '  fopics arc
alrnost total l r '  uninvt 'st igatcr i .  ' fhc :ur thors r t r t r
t ' rp l ic i t  i r r  point i r rg to topics ihat  n i ' t :c l  , , r 'or l i .
' i 'hc i r  cor i ipr- 'ndiour.  l i t t ra l  Lrrr '  r i ' i ' icr . ,  ( I  corrnte r l
'272 r ' t ' fcr tnccs) and stvtnr l  lar 'gr '  sLululr i l r \ -
t : rb l i :s  o i  t lat ; t  nrr l i r '  l  h is chal ; tcr  r r  v l i l iurblc
)r  ) t i re C oI  i tu l t ' t t tAt io ' t .

I lr iatr \{cN-ab ltoirrts t(i i t \ '- l l- 'r ' t l  oi rcasons
r i 'hv the st l ic i l  o l  bats t : r in t :orr t r i l t r r l t '  grcat l : i  t ( r
our l i r rovn' ler lgc oi  t i r r  phl 's io loqicr i l  e l r io i l r -  o i  err-
c lot i rernir ' .  t {e l i ren l r r t ' i r l i1 '  l i r ( 's i 'n1 s i i l t  ,nt-
prcssi- , ' r '  asse mb1: ige oi  c l ; r l ; r  s l r r , ' ,1 ' ing t l rat  th is is
trut ' .  , \  nraior 1.e 'at t t r r  is  I i i  N;rb 's t ' r i ' rp i r : rsrs oir
t i r t '  in i l t t t 'nt 'c , r l  ioocl  l rabi t : r  o i r  boclv l t ' r r r l r r ' r -
at l r rcs,  nrctal-rol ic l 'aIes,  an(1 ihen'nr l r i - 'pul ; i t , , r ' t
abil i trcs. '1-l.rc chapterr uiso t:onsicli 'rs thr: rtcol'
ogic i t l  s igni l - icancc ol '  cncr.g€' l ics for  i r l r t : i
t rcat ing fopics st tch as crrel-g) '  r ' : ' l re l r t l i t r r r ' , .  s  in
tcurpt ' ra l ic  anr i  t ropica I  enr- i lonnrcnts.  in i .gr ' . i t inn,
hibt-rn: , r t ion.  daih '  torpor,  thc ar lvanf l r ,ges o1.
cl t rstel int ,  ancl  ihc Lrst  o i  nralcnr i tv ro( ists.
' l 'h t : i -e '  is  a l -so a ' 'sc. t ion on ihc i 'a luc.  r t rechair isr . r rs.
ancl  p i t l ; r l1s oI  r 'onstnrcl  ing c i rcrgv buclgr- ' ts.
\ lcNab sl)cculaics on the ph1' logcnl  o i  bat  ener-
.get ics.  ancl  c l iscusses t l rc c l is t r ibut ion: i l  l imi ts , . ' t
bats i i t  rc lat ion to cnt ' r -get i i :s  ancl  c l iet  .  r \  : :hort
sect ion on n' : r t  er  i ra lanr:r :  scr\ ' ( 's  p-r i rn:rr i l i '  io
point to tire nce'-l foi- rnrlre r', 'orl i orr l irt '  sribjt 'r:t.
X4cNab's abi l i tv  t i ,  s ' ,  nthesize a l i l r .qe mass of  in-
forrnalion l 'esults in this lreing zr urost r:ol. iesilt:
ancl  in iornrat ivc r :hzrptcr" ; \  r .n inor i ro i r . r t  is
NfcNab's argLr l )1c111 that thc ; rh i l r t l '  to rrrplol ' tor"
l ror  and hibcrnat ion corrc latcs r i ' i th longer l i l t '
span. T'his is in i ' r intradict ion to stat t ' rncnts in thc
s:rnrr hor.rl i  ix- Tritt lc und Str:r.enson. Cleiir l1', this
i ' 's i)r. le rnore topic in neecl of resolrtt ion.

H.G. I l rktr t ' ,s  chaptcr c leals iv i th c l iLtrnai  : rct iv i -
t1' pattcrns oi hats. I lrkert sun-ri 'narizt.s eviclencc
l l lat  t i r r i i r r . r l  r r t  t iVi l r  r i  i l l r in i ' { r , , ) l  j  ; l r t r i  (  l r ( '1 l ]c i r ( ' (
1'or 1'oraging correlate rvit l,. annLral l ight cvclcs
ancl  n- i th r ia i l l '  r 'ar iat ion in l ight  i r tcnsi i r ' .  Labor-
atort '  s tLrc l ics on a var ietv of  .spcrr ics also int l icate
that the c l i i t rnal  act i . , ' i tv  sclrct luk:s of  bats rcstr l t
iror"n r:ncit.rgcnous circaciiart rh1-lhm., that "frccr-
run" i lr the :rbsencc of t- 'xtcr-nal ctiers. Aitholtglt
i ial '-rright i ight l 'c1es shoLtirl provirlc a i; i ir11-
r ig id "zci tgerber" for  c ia i lv  act iv i t r '  pat t t r l is ,
t i rerer is,  ncnclheless,  consir i r r l 'abic rrr ia l ia l t
rr, ithin and arrong sllccrir '-s in scht'c.lu1es oi niqht-
tinre activi l i  . I ir i<e;"t t 'r irrsirlt 'rs 1.i.t, '  ir lporl:tur.:e oi '





Bat Rest-zrrch Ner'r,s

-l-hc l lcologv of Bats is elearll- ir inrt 'cl at pro-
le 'ssi t in:r1 biologists,  thor.ruh ccrt : r in lv not onl l '
thosc ri 'or' l i ing on bats. ' l ' i i tr sr-rmmarit 's oI abut.t-
r l l in l  iu l .onual ion orr  u 'hat  l tats arc doir tg and con-
sir lcrat ions in rr l i  t : r - 'o logical  contert  o1 rvhv thcl '
nral '  bc cLr ing i t  u i l l  certainl l .  bc oi  intcrcst  to al1
bat biologists; ,  no matter u-hat their  special tv
aroas nrav bc. Holvc'r 't-r. those u'hose' r 'escarch
l.ocLrses on othcr taxa but rvho are cor.icerned
n-ith gcnt'r;ri ccological. ph1'siological. or e'u.olu-
tionan' priniiplcs ri ' i l l  also fincl mr"rc}r in ihis book
t iur t  is  ust ' i ' r - r l .  ( ] ivrn th is assessrnent of  the
book's pr imarv c i icntr i ,  i  bel ier ,e i ts value r i ' i l l  be
r lcternr i r rccl .  in part .  br-hulv rve1l  i t  re l ieu's
litrrattirc and intt- 'gratr:s concepts iu b:tt. ecologl',
: i l ir l . in greatcr irart, bf its effcctiveness it.t
stimulating ar.rcl iocr-rsing futurer advanccs irt
lcst 'a lch on bats.  Al l  chaptt-rs revien. r . ' r tensi t 'c
l i teraturt ' .  a i rc l  abound n' i th thoughtful  ancl  of ten
spccil-ic su.qgesiions 1'or the clirection of future
u'orl i. I bciicve that fhis u-i l1 prove to be a ver-v
la i r iablc l rook.

Garl F. \ ' lcCracken
I)elrartn'rent oI Zook'tgy'

L ln ivcrsi t l '  of  l 'cnnessee
Knon' i l lc .  Te.nncssee 37996 USr\

NEWS & VIEWS

IIOUI ,U.\N\- L-INI{NO\VN SPtrCIES ARtr
i ' tJ.I T0 BIl I)ISCOVERED?

\\Iritte'r 111. Jarecl \ '{. Diarnond, lVotun,, 3L5:
5:18-51i9, 1l)Sl, Neu's and Yir-u,s. Some exccrpts:

"i\o neu- gcnus has been found in the Linitecl
States s incer 1916 ( the iest  being the doubtful ly
rlistinct bat lrlion)'r'fu'r'l.s) . . "

"The 2() rnamn'ialian ordcrs are represented
uncclualh' in ther ncri '  f inds ('fablc 2). Eleven
orders.  a l l  o l  lhcnr poor in s l )ccies,  have con-
tribr.rleci uo ner\v gcncrii, u.hercas forrr (rodents,
bats. shrt,u-s ancl rnarsupials) have produced 90
1)(:rcent ri1' the nor.elt ics . "

-fAIlI-E 2 (exccrpted):
Ne rvl l  < lcscr ibecl  gencra of  l iv ing t t tanrnrals

hacl  to be placed in neu. fami l ies.  One of  these,
the lrLrrrrblelree bat (( 'ruscon.t't lct ' is). found iu
'fhailand in 1974, is thc sntaliesf huorvrr \\:arnl-
bloodcd animal (see figure). Witlr, a lveight of ou-
11' 2 granrs zmcl a length of 3 crn, it challcngcs
phvsiokrgists tc l  undet 'stancl  hou'  i t  reconci les
srral l  s ize n ' i th hc:r t  cr i r rserr-at ion."

"Bulnrer's fruit bat Aprott ' lcs ri 'as clescribcd
fron.r 10,QQQ-1.g31-o1d fossils, then discovered
al ive in a Nerv Guinea car.e,  and i inal l l ' re-exter-
minatecl ur clriven or.rt bv hunters, all rvithin the
same )'ear. 

"

"Tl te t in1. '  Phi l i ip ine babbler, I l icrotnncrcutts,
aithough in size no rival to the bLrrlblebee bat, is
sti l l  one of the srr-rallest songbirds."

"Of thc ver-v fcu' species thror-rght extinct and
subsequent lv rediscovered. almost al l  arc now
endangcrecl. NIan sttrls to fincl it nrLrch easier to
bury. species alive than to resurrect them ner-
manentlv from the dead."

HIGHLIGHTS FRON{ BATS
Welconre to Mari N,'Iurphy, the new editor of

Bats, the nevr.sletter of Bat Conservation Inter-
national. The Newsletter issues continue to be
artfr: lI-v produced ancl contain much usefLrl infor-
matiorr sc.rme of rvhich is highlighted below:
\,b1. ll
N{arch 198€i .  Lcmke, T.O. Nlar ianas fmit  bats near ex

tinction. Fl1.ing ioxcs nor.v protected in
Neu. SoLrth \\hles.

Vol. 2
December 1!) .95.  l t lakin,  I ) . ,  and I ' I -  Mendelssohn. Insect i -

\ , , rou:  bats r . r  l inrs ol  lsr ; r , , l i  tampaigrr .
' l i r t t le,  N1.D. Joint  cf for t  saves vi ta l  bat
c av(1.

Septembcr 1!)85. Danjel ,  NI.  Ncrv Zealand's unique burron'-
ing bats are endangcred.

JLurc 1:)Nl

N{a1.e1 F. \Vest Germanl"s bats in trouble
Progrt'ss in Iirrrope: orrr nrt'nrbt:rs report.
Fenton, \1.8.  Introduciug pccrple to bats.
I lu i ld ing better bat houst 's.
Using l i r ' 'e  bats for  publ ic t ,ducat ion

Febrrrar_v 1f)85. Pcrkins, N4. The plight of Plccolus.
Krzanowski .  A.  Polancl 's bats in t rouble.
I3at  prest ' r 've in Queens)and. Nl ines ancl
l - , ,  t  , .

BUILDING BAT HOIJSES
Want to build your ou.n bat house? An inter-

esting article by Jal- I leinrichs iras appeared in
Internat ional  Wi ld l i fe (January-Februar l '
1986, page 42) complete with a full page of plans.
It rvas developed by Mark Hodgkins, a member
of Bat Conservation International (BCI). For
more inioru-lation on buildinc bat hor,tses. write
BCI.

Ordcr

R,rr i . 'nt i :r
Cit i i ' r4rtr.  r ; i
I  n-* l ' r ' f i  t ' r  t r : t

\ I l i : l rp i ; r l i r

New gcl lera/total
number of species

72 t\  .75'2
261 l t17
i l /  39i
1 l i  260

' l 'hr nurrl,.t l oi ne\\'glncra are tho-sc clcsi:ribed bctrveen Ll()
: tncl  l ' : l ,Sl l t  th, ' total  nLurbt ' t -o i  s l l t 'c ies arc those found rp tu
I  ! rE: i .

", ' lnraii d11g-s not nrean trnin.rport:rnt. Recent
tinds i ircltrcle t$ro manrnrals so clistirtct that thev



AUDUBON ADVENTTIRES HAS BAT
INFO FOR KIDS

Audubon Aclventures (\rolurnc 2, no. 2. Oc-
tober-November 1985) has trvo fu1l pages of Bat
Fac--ts and Iiiction. I*cellent readins for our
school-going kids. Such mater ials are surc to
clcvclop thcir ir-rtcrest in these rvool-v creatnres of
darkness.

PROCEEDINGS OF JOINT BAT N,II]ETINGS
RECEIVEI)

Procccclings for tht Seventh International Bat
Research Conferrence and the Third Er-rropean
Bat Research S1'mposiun-r ( jo int  meeting),
Llniversi t) '  of  ' \berdeen, U.K.,  August 19-24,
1985, have just becn receir.ed as published in
Myotis,  1985-86, r 'o ls.  23-24, 256 pp. (Zoolo-
giscircs Forschungsinstitut und N4useum Alex-
ander Koeni.q,  Ror-rn, FRG). Complirrents to the
editr-irs, Drs. H. Roer ancl Paul Race,v for speed
of publication as 'ul'ell as cxcellence in editing.
Furthcr dctails l ' i l l appear in the next issue of
Rat Research New-s.

I t****

i6th ANNUAL BAT SYMPOSIUM

The Sixteenth Annual  North American
S1'mposium on Elat Research r'r ' i l l  l l leet on

October 17 and 18, 1986 (Fridal'anc1 Saturda-v) at
the I-inir,ersitv of Nlassachusetts, Arnherst,
N,lassachusetts. David Klingener of LInir.. Mass.
ri i l l  be in chargc of local arral-lgcments ancl Ro1.
I{orst ri ' i l l  be ir.r chargc of program.

The L.iniversit l '  of Nlassachusetts is located ap-
proximatell '  90 mi1e,s u'cst <lf Boston. Dr. Klin-
gener u'i l1. in due time, provide detailcd travel in-
slrr.rctions, a description of housing and dinirtg
faci l i t ies and othcr pert inenl  i t l format ion.  He has

arranged for our stal ' at the campus cotifcrencc
center at  ver) ' re;rsonable rates.

\bu u,i l l  reccive a formal call for papers, prc-

registration materi:rls and other ir.rformatior-t
f rom f)r .  Horst  in carh'June.

If 1'ou are interesteci in other information about
thc S].rnposium, pleasc contact G. Ro1' Horst'
Dcpartrnent of Rio1ogr,, Statc Llniversit l '  Collegc
oi  Arts ancl  Science, Potsdam, N.Y'  13676'

lblume 27: i

ANNOUNCEIVIENTS

BA]N DEVELOPS NEW PROSI'HI'SIS
Jarres R. Bain is nor.l 'a research associate u'it ir

W.L. Gore N{cclical Products Division, 1500 N
4th St., Flagstail ' , AZ 86002 IISA. Hc ha,s in-
r-entccl ancl clevelopecl a l igament prosthesis
u'hjch has been implanted in or.er one thousand
I-rumans. Tl-re short-term resr:lts are pronisiug.
Jan-rcs also sent an interest ing logo R.A. ' f .S. ,  o i
the Brit ish Associatior-r of Trauma in Sport,
ri-hich appropriatel,v depicts a bat siihoutte.

NEW ADDRESSES
M. Brock Fenton, L)epartment of I3iolog1.,

\-ork Universit l., Dor,r'nsvicrv, Ontario, Canacia
N{3J 1P3, as of  Jul1,  1,  1986.

Merlin Tuttle and the tsCI, Bat Conserr,atiolr
hrtcrnation:rl, Rreckenridge Field Lahorator-v,
f , rn iversi t l 'o i  Texas, Aust in,  TX 78712 t lSA.

WORI{SHOP ON SYSTT'MATICS

Incl iv ic luals iutcrested in part ic i l tat ing in a
-,r 'orkshop on "Higher Classification of Bats" arc
invitecl to subrnit t i t les to the unclersignccl as ear-
11- as l tossible.  This rvor l ishop is being plannecl  iLs
l)art  o l . thc 16th Annual  North , \mcr- ican S-,-rnpo-
sium or.r Bat Resealch rr thc t 'r.r ir-r,r sitr. of
\ , {assachr.rset ts October 17-18. 1986. Papers con-
ccrning the ph1' logc'n1'  ancl /or  c lassi i icat ion of
bats abor.e ther gcneric level are n clcor.ne. It is in-
lcr t r i r 'd lh;r t  rh is sn, . , - ia l  sessiqn l te c let  gtecl  to acl-
van<:in.q r-rnclcrstar-rcling ancl clisc--r-ission oI thc svs-
ternatir:s ancl er.olution oi thc chiroptera. \Ve
re cognizc that  some of us holc l  r -er1 'strong points
of  r , icu '  ancl  have our favor i te posi t i ( )ns v is-a-r ' is
some aspects of this topic, but lct r-rs avoicl the
polemics and acr imonv that occasiotral l l .  has ac-
cron.rpaniecl this topic carlier. \\re clo u.elcoue
broacl participalion ar-rcl er"rergctic cliscussion. I
cagcrll '  ar.r,ait ) 'our rc'sponsc.
I(arl F. Koopman, l) i:partrlcr-rt of \{at"nma1og1.,

American N'Iuscr-rnr of Natural Historl ' ,
Neu- \irrl i , Nov York 10024

ERRATUNT

BRN, 26 &):198ir .  page 55:
The authorsir i l ts  of  thc ahstract  " I i l t raslrr , rc-

turc o1' thc pineal shor-rid reacl as follotvs:
Kunu,ar l3iratnagar, Nacia Ciiang, ar-rd Ilnilr-

N{crre11.

Bat Rest'arci.r Ncu-s

*****



Srrr in.r  I  ( lRA
r  y11l . i \  

^ \ 'vv

RECENT LITERATURE

Authors arc rt '  ( luestecl to send reprirlts ol ' their
l )apers to t l r  eci i tor-  for  inclusiorr  in th is sect i ( )n.
Receipt of rcpril l ts rvil l  iacil i tate c:or-r-rpicte and
correct  c i tat ion.  Our Reccnt Li ter : r ture sect ion is
based upon sev€'ral bibliograpiric sources and for
obrriotrs reasorls cannot ever bc up-to-datt '. An1'
crror or ornission is inadvcrtent.  Vr luntar ' ) -  ( - ron-
tributior-rs ior this scction, espe cia1l1' fron'r
foreign rcsearchcrs, arr' r.r.rost u'clconte.

ANATOMY

I l t 'aslr r .  N..  \1.  ( i ravdon anci  i ' .  ( i i r - r rg i .  l ! )8J.  ' i 'opr)gr. i lp i r \ - ( r l

the ret inrr l  gaugl io i r  c i . .1 l  lavcl  ancl  chol iocl  in 2
spccir 's  o l  f1r ' ing iores (1. ' l rgachiroptera).  NcLrruse i .
Let t . .  Srpp1..  1! l :  S-31) (Abstract :  Nt 'uroer.nbr '1 'o1ogv
I-ab.,  Si 'h,r ' r l  o l  At latrr : t r l ' ,  I ' t l i " 'crs i i r -  of  ( . l i t t 'c l ls-

1:rnd. St.  Lucia,  l ( ) ( i l  ALrstr-al i : r ) .
Campbel l ,  \1. ,  Nl .  ( i ra1'don and P. ( i ior .q i .  1985. Oraanizat ion

ol  v jsual  ccnt.rs i i l  I l r t  br i r in ol  i l r ' ing-forts ( \ {ega-
chiroptcr i i ) .  Neurosci .  I -ct t . .  SLrppl .  l9:  S-.18
(A bst l r .ct) .

CLrkiershi ,  \1.J.  19l lJ.  ' l 'hc c ' i iects of  r ' \ icn(1( 'c1 hibr 'mi i t iLr i r
and f) ight  r rn l ip ic1 cr , ioplcts arcl  nr i toci l rnclr ia l  corr
t t :nt  in p:ryr i IJarv nrLrscj ! 's  o l  l i t tk ' l r r . r ln bats.  Anat.
Rec..  11 1 :  1,9 . \  ( , . \bstr ; i . i ;  , \ r ) : r t l )nr \ ' .  State I  u ivcr-
s i t l  o i  Ncu Yor l< al  lJui fa lo, . l lLr l i .a io.  \Y l+211).

l )otv,  S. [ ] . .  and E.. \ .  NLrnez. l ! )85.  Act i r ' , r t ion of  osteocl : rs ls
ancl  the r t 'populat ion oi  bonc'  sLrr iaces io l l , , r r rng
hibernat ion in thr :  bat .  . l l .v t i is  l r t t i . t ' t ryus.  Anat.  Rcc..
213: .181-1!) l  (Crr l t rnrbia l  n i r ' . ,  Departruent o1
Anzrtornl ,  and Cel l  l l io iogr ' ,  Ncu'  \ 'ork.  N\ 10032
Lis,\).

( l : i r f ie ld.  R. l '1. .  and (1.D. Br,rchanan. 1{)85. } ivomt ' t r i ; t l  rnnci-
vat ion c iur in.q prctr I iL l lc \  in tht '  i rat ,  .1 l . r t ' t i1 1111 i -

. ipr ,s.  , \nat .  l lcc. .  ?11: 65 . \  (Abstract ;  t )cpart
mcnl  o i  Ncuro. :c iences, I racul t l -  of  i leal th
Sciences, \ ' lcNlastel  l in i r ' . ,  l larni l ton,  Ont. .
Ca:rar la) .

Gr iebt, l .  C.P.,  ancl  N.A. Conni)r 's .  1985. A histologicul  : . t ' . rdv
of the digest ive tnbe oI  h ibcrnat ing and act ive l i t t lc
brrrrvn bat,  , \ I ro l is  /uci .1t tgr .s.  . \nat .  Rcc..  211:
71- iA-7-1A (r \bstract :  

' \natolnr- .  
St .  l ,orr is I -n i r ' .

School  o l  \ {cdic inc.  St .  [ -ouis,  \ {O ( j : j10-1 t , jSr\) .
Ishihar i 'a,  I ( . ,  N{.  \ latoba, I l . - l 'anaka zrnd K. Onrr.  1985.

. \natomical  s lucl l '  o i  the in l t 's{ ine oi  the inscct '
feedcr l>at .  XI . to l is . r ' t r t t t ' r  hoqt,rr t ' .  J .  An:r t . .  1 '12:
1 I1- I5()  ( . {sahi l iau' i r  \ l r 'd.  Cr, l1. .  I ) t 'pt .  ot  . \nr tor}r} ' .

' \sahikas 
a 0781 1.  . l : rpan).

l {obavashi .  S. ,  ancl  A.  Shinranrura.  1!)8,1.  Scanning t ' lectron
nr icroscopi t :  -stuci)  on tht 'bat  tonguc i ;api l lac.  l .  in-
c lnesian fmit-eat ing bafs bt , longiug to the fami11'
I ' tc ' ropidic iac.  

' \c t : r  
Anat.  Ni1;pon.,  r ' r9:  ,118

(; \bstract) .
l ' Iennont, , \ . ,  C.J.  Phi l l ips and D.E. Punro.  1985. I 'ossiblc

cvolnt ion;rrv s igr i f ic ;mce oi  interspcci l ic  d i l ' fcr
cntrcs i r r  ckrnsi t l  o i  n i r rc,rs: i l  l i , r rvc (rei ls r tn<i  i : l r<; let ' -

1 'stokinin (CCIi)  and secrt ' t in l i l ic  in.ununo-
reacr iv i t f  in the stonrach oi  thrc 'e species of  bats.
Anr.  Soc..  L l : r rnmalogis ls ( i5th nrt ' t ' t in.q abstrac-ts,
, r -1 (Biolr igr .  Holstr i t  I ln ivcrsrtr ' .  l l t 'nrpsteld,  NY
1 1550 LlSi \ ) .

I 'et t igrerv,  J.1).  1!1E6. [ . ' lv ing pr inratcs. '  \ lcgabats I rar .e the
achairccd l rath*a1' f lom e1'e to rr ic lb ia iu.  Scirnce.
l i l l  :  l lJ0l-1306 (Nt ' r r r rscienr: t  l - ; rbor: i lurr ' .  I )eFt. , ' f
I rhvsiologl '  : lncl  Pirannacoic{r ' ,  I i r r iversi t l '  o l
( )uccnslancl .  St .  LLrci : r .  1()( i i  ' rqs11" '1 ' ,1.

()

f ' l t i l l ips.  t l . . l . .  . \ .  . \ r l r . t rnr  r r r r ' .  [ ) .  8.  I 'LLrrr , '  : rnr l  l i .  \  1.  Strr i lholnrt
1 1)SJ. [ . ] r i r i tnr ' t '  r  r l  su)rcpi t l r t ,L i ; r l  n l rvc t . r , l l  br- , r l i ts  in
l l r t .  stont, tc l ts ol  phvl lostont i r l  lnts.  , \ r l .  Six. .  \ lant-
nl i t l ( ) { js ts ( i l - r th nt t ' r . t ing.  l3 (r \bstr ; tct .  i l io loqr ' .
IJr ls l r r  I -n i l r ' :s i l \ .  I Ic))) l )s l ( ,ar l .  NY I  1J,r{)  I 'S. . \ ) .

I 'h i l l ips.  C.-1. ,  : rncl  i l .  ' l ' : rnr l l t r ' .  1!)Si .  I  n ic iLr i .s:r l i i ; rn.{ l ; rur l
stru( t r i r ( ,  in tu o ut , t t i 'nr  r i l  t lopir ' : r l  i r : r is .  r \n:r t .  I l t 'c . .
211: 152 ' \  

( ' \bstract) .
Soor l .  P.P. 19115 . \  r ' l te l l t { )a l ' r ' l t i tectu: : r l  s tucl l  o l  t t . lenr.r 'p l ta lon

ancl  c l ie ncrph:r l ( )n ot  ; l  1I i (  r (x hirol ) tc | i t11 bat ( ' I i t I ' I t I
r :1)11.s )) t ( ' ldnt) f t ) . ! r ) ] t  l 'entnr inci i ) .  Cr ' l lu lar  and
Nlol i 'cLr lar  i ' ] io lour ' .  31:  l f t l )  (S:rLrr : rshtra I 'n i r ' . .
Dept.  13iosci , .  Rir i l iot  l l t l0 () t )5.  ( lLt j : t ; . : r r .  I : rd ia) .

StLrt l l ro l i r r r ' ,  K.Xl . .  S.  \a;r t i l la arr t l  C. .1.  I ,h i l l i l ;s .  I ! )Sl .  FlvolLr-
t ion rr f  the l isual  svstr : rn o1 bats:  i t lnt t rnocl tocherrr-
istr \ -  o i  th.  ncrrral  rct in:r .  

' \nr .  
Soc. \1: tn lnalogists

{ i5th nrect ing i r l )stracls.  l1 (NcLrrobio}ogr-  anr l
I l i ' l r : rv. .  S[ :NY Str inr  13ro,r ] ; .  g11111. Brxik,  \ \ '
1 l ;1) l l rsA).

' l 'anr l l t ' r .  l l . .  ancl  C..1.  Phi l l ips.  11),9.1.  i .n ic lue sal ivan.glrrrc l
strLl('tLtrc in tn-rr gent'nr of ltats. '! 'rucltofs itntl
: l l t , ! t ( l (  n i t ( t .  r \nr .  Soc. \ lant : la logists t j5 i l r  rnect
i t t ! .  l8 (AbsLr i ic t ;  Or i l i  F i io logr ,  , - { t ' j rool  o l  l lent ist-
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BOOKS ABOUT BATS

FOR ADULTS

Bats of  r \nrer ica
.{  great bat book: l i fe historv ancl  ic lent i f icat ion ofbats al l

over the I - r .S.  Many i l lustrat ions in B&W and color.  81'  Roger
\ \ ' .  Barbour ancl  Wal 'ne H. Davis,  286pp. 19t i9,  hb.  $35.OO
(avc l -auna of  North . \nrcr ica

Reprintecl  i rom the memoirs of  thc Nat ional  Acadcnr l '  , , [
Scienccs, \ ro1.  ,1,  Part  1,  i888. For those interested in thr .
h istor] '  of  cavc.  b io log_v. B"v A.S. Packard,  155pp. hb. $ 16.OO

Bats:  A Natural  History
This book u'ill appeal to amateur naturalist and conserva'

t ional ist ,  as rvel i  as scient ists and professional  zoologists.  81.
John E. IJ i l l  and Janres D. Smith,2.18pp. 198.1,  hb.  S25.OO
Ecology of Rats

10 chaplc-rs,  each by a di f ferent $,el l -known author.  In-
clucles Reprocluction, Roosting Ecolog!.. Gros'th and Sur-
vival, Piant-r.isiting Bats, Bat Parasites, ancl more. Edited bv
Thomas Kunz. 425pp. 

.1982, 
hb. $49.50

The Lives of Bats
A r . r ' ide-range book including brreding, fee'ding,

phlsiolog.v, aerody.namics, and murc. B"v Wilfred Schober,

l lats
A Br i t ish gcneral  informat ion book that "sets the rccorcl

straight about bats."  This include's informat ior . r  ou qhat the
I l r i t is l r  havt  dor.r t '  to prot t  ct  bats.  Bi '  Phi l  Ric l rardson.
i l lustrated r i i th drau' ings br ' ( lan Troughton, l23pp. l ( )135.
hb. $ l  O.()o

Vertebratc-  Fl ight  -  . \  l3 ib io lographl '
Ovcr 2500 rctcr( 'nces on al i  aspccts of  f l ight  in l r ' r tcbrates.

The nrr-rst  detai lcd coverage is given to i l i .qht  in birc ls anci
bats.  ByJ.N{. \ ' .  Ralncr,200pp. 1!185, pb s11.00

FOR CHILDREN

I  Can Read About Bats
A simplc vierv of bats r i ' i th quitc a bit  of information. Bl

s1.50

31: lpp,  175 i1 ius. ,  1!184, hb.
\\ :hat About Bats?

A .qrc.at  introduct ion to hats for  both c i r i ldren:uic l  adul ts.  By
.Jarrres N. S,1[s1 .  r iOpp. 1979. pb. $r.50
IJats and I '}ubl ic Hcalth

Thjs bool; is valuable for i ts bibl iographl '  as rvcl l  as i ts
gr.nr, ' ral health infornration. B,v Merl in Tutt le and Stephen J.
Kern,  11pp. 1!)81, pb
Just Bats

s l .oo

An i l lustrater l  \ ' iu\ \ '  of  bats for  a general  audience. Bv N{

Elizabeth \trhrren, .12pp. 1975, pb.
Bats in thc Dark

A "Let's-read-ancl-fii.rci-or:t" science book. A r,er)' basic
book on bats for  K to :1.  By John Kaufman. l l3 pp. 1972,
l ibrar l 'bound, hb. S 1O.5O

Bats, The Night Fliers
A scient i f ic  book Ior k ids 8 to 10. Most l . . , ' text  rv i th a fov

sketches. By Anabel  Dean. 56pp. 1974, hb. $6.00
Vampire Bat

\\'ritten for llrd to tith grade but I learnecl a lot. 81'
Lau r tnce Pr ingle,  62pp. 1:)82, hb. $9.5O

Bats
Fn>nr tht' "not so awful crcatures" serit:s. A humorous look

at "Bi f I  the I lat"  u.ho is " \ \ ranted Dead or Al ive for  b i t ing
peoplt' and sucking blood." Iixposes misconr:eptions for l:ird
graders.  Rv Gcorge'Shea,40pp. 1977, pb $4.OO
Bats in the Night

A beginning bat booli rvhich cxplains bats in simple but de'
tailed terms. lncludt:s identification inforrnation on 12 species.
Graclcs 3-6.  B; .  George La1'cock,  69pp. 1!)81, hb. $ 10.OO

Bil l ions of  Rats
Includes inforrnat ion on the \hmpire,  thc Li t t lc  Fl f  ing

Corv, Fishcrrnan llat, giants of the bat world and more. I31'
Miriarn Schlein, 56pp. 1!)82. hb. $9.50
Bats

A very good first bat book for kids. Stresses crxrser\':lti(,n
and importance to man. Illus. u'ith B&W photos by Mcrlin
Tuttle. tsy Alice L. I{opf, 64pp. 1985, hb. $8.50
Knou-It-All-Library Bats

Facinating facts about bats for 1st gracle to l3rd grade kids.
B-v Joanna F'oley, 24pp. 1982, pb $ 1.O0
What's in the Cave

A lift-the-llap pop-up book for those with a good scnse of
humor. Kid-s anci adults r.vill love this book because in the cavc
are a fat bat, a lazlt lizard, and a big surprise. 8 pop-up
animals. B.v Pctcr Se-vmour, 1985, hb D/./5

*****

The t i t lcs l is ted on this page can be purchast 'c l  f ront :
Speleobooks
Emil l '  Davis Mobley
P.O. ISox 1o
Schohar ie,  NY 12157

N.Y. State residents add I ' Io sales tax.  - { l l  or t lers add $1.5()
nrai l ing ccrsts for  f i rst  book, $.50 ior  e: t th ; rc lc l i t ior ta l  i t t ' rn.

Sencl a carrl or letter fot'frcc catalogtte crx'cring l.nallv rarc
bat books. pr ints,  bat  toy 's and othcr "bat parapht ' r t ra l ie.  '

$25.Oo

$ 10.ooBrock Fenton, 165pp. 1 983, pb
The Varnpire Bat

l -hc f i rst  r . -onrprchensive study of  the interact ion betrveen
vampire bats and their principal pre,u-, the corv, at one loca-
t ion.  81'  I )ennis C. ' l 'urner,  1,15pp. 1975, hb, no/dj .  $ I  O.O0

Cave Life of Oklahoma
Special issue of the Oklahoma llnderground. A complete

studv li 'hich could scn'e as a guidc for spelcologists working
on simi lar  proiects.  B.v Jef f re l ,  Black,  59pp. 1971, pb. $5.OO

The Rat
A great B&W picture book of bats. The text is mostl-v

ident i f icat ion of  thc species shou.n.  By Nina Leen, 78pp.
1 976, hb.
The Greater Horseshoe Bat

$7.50

,13 pages oI great photos and simple but interesting text. A
goocl conservation message at the end. By Roger Ransome,
1980. hb.
I louse Rat Managenlent

$5.OO

Hints on hou' to "cle-bat" and "bat-proof" a house. Bv Ar-
thur (]reenhall .  33pp., 30 i l lus. 1982, pb. $6.00
Cave Life: Evolut ion and Ecology

A technical stLrdy of cave popr-r lat ions including rnathemat-
ical nrodels of genetic and ecological communit ies. Deals very
l i t t le rvi th bats. 81' David Cr-r lver, 1B9pp. 1982, hb. $25.OO
Photographing Rats: At Carlsbad Caverns National
Park

A ful l-color f lyer b1' Ronald C. Kerb6. 2pp. 1985. $.50
Communication in the Chiroptera

Rer.iervs thc. availablc information on conlmunicration irI
bats including apparatus for sending and receiving signals.
[31'N'I .  Brock Fcnton, 161pp. 1985, hb. s35.O0
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A Case of Superfetation in the Indian Fruit Bat, Rorrsi'lttu l-t'scltt'ucurllr (Desmarest)

K.B. Kar in i  and Nccl in-ra Gupta
L)epartrnent ol  Zoolo.qy,  Inst i t t r te of  Scicr . rcc,  Na.qlrLrr  l1()  0( i1,  Inr l ia

Earlier stLrdies on Rottstl l tts lt 'scltciturtl lr fronr
Ar"rrangabacl, Inclia (Gopalakrishna and Chor-rcl-
har1,, 1977) and our observations on this sllccies
collec-tccl fronr an abanclonecl mairganese miur-
tunnel  at  Kandr i .  Ramtek, near Nagpur,  India
har-e shr>u'n that this bat cxpcriences tu.o prr:g-
nancics iu c lu ic l i  s l iccessiorr  in thc 1 'ear.  The f i rst
pregnanc-)' comrnen('cs in tl ie seconcl lvr:ek oi
Novc.rnber aucl  terminales in thc rniddle of
\ '{arch. Thc sccor-rcl pregnaucy sl"arts soon afler
partr-rrit ior.r ancl goes unti l the last r.veek of Jul"v.
Gestat ion lasts for  about 125 r lar-s.  Dur ing each
prcgnancv onlv one uter inc conru l tears zr  s inglc
errrbrvrr. Whiir-. c:ollcr:t ing Ii l ttt.tcI I tts It 'scItcttft ul I i
frorri Kandri, otrt of ,11 fenralcs collected dr.rrirrg
1984-8ir, on 1st Marcl-r 1!)85 u't '  came across a
fen.r:rle rvhich hacl an embrl'o in each of the uter-
inc cornu (Fi.g. 1), a situation hitherto i-rnreportecl
for Rottsclltt.s. Thc fcr.i-raler l i .eighed 100 grr-s. Fur-
ther, t l-re enrlrrr-o in tire right utcrine cornu was
consic lerably '  largcr i r . r  s ize than thc one on tht '
left and so \\ ' i ls the place'utal clisc:. Frorn tl.re size
of t l-re i:nrbr1'os and from the earlicr records on
the breecling habits of this specics aucl our orvn
obserr,ations (a ne'nr,born bat r 'vi-rs first noticed in
this colrxr l '  on 13th March 1984) one could con-
clucle that the ernbrvo in thc riglrt cornu rvould
h:ivc been delivcrcci in about tu'o u'ceks timc'.
I loth thc etnblvos u-ere male.  IJ istological  cx-
amination of t ire trvo ovarics rer.eralcd the
presencc ol' a t:orpus luteunr in eacl-r ovarJ' ir.t-
clicating that both the ovaries had relcasecl ar.r
ovL1m. Go1ral:rlrrishna (196,1) has shou'n that the
corpus luteunr in tl.rc ovarl- of the first breeding
cvclc r t ' rnairs throughout the per iod of  gestat ion
ancl persists zrl ' tt 'r- partLrrit ion unti l abtrut t l.re rnicl-

c i l t :  o l .  t l r t '  io l lou' ing l l t - r 'gt) i r r r (  r ' .  I ; r . r inr  t i tc  c l i i '
ierent s izes oi  the tn. , r  cnt l r r , ,  r is  i l  a l t l t rars l l r i r t
thc sr.nallcr Ictr,rs rvas itctuall j '  r 'onceivt'r i n'e1i
after the largt,r anci ltcnce this rr- '1trt,st.nls A cits('
cr i  sr . tpe r fe tat ion in I?ot tst ' l l t is .

Observat i r . ,ns t i f  fent ; r le l tats t ' l r r r l  jng tn 'o cor.r .
cel) tus( 's at  d i l '1 ' r ' r tnt  dt ' r ' i ' lopnrt 'nt ; r l  s iages havt '
been reportecl for ,I, lc;url, ruttt i-tra (Raurasri ' trrni
anci  Anarrd KLrurar.  1!)63),  1?/r l to l r t f t l t r ts t i t r t . t i
(Gopalakr is l r tur  : rnr l  I tzrmal i r ishn a,  1 l )77).  ( 'ant l -
1rn (der Bonil la ancl Rasri 'ci lcr, 11)7f) trncl l)tnt!lu'-
yr haltplcri (Rasri 'ci lcr, l!)f i2). Superfetation hiis
also been recordercl  ior  othcr nranrrrais (Dranes11-,
1 966).

Tlr t '  occ'asir , r r i t l  or ' t ' l r r rcn( ' ( '  o j  sul) t r '1et i r t i r rn i r :
bats probabl5 '  crei t l t 's  1)rol l l ( 'n is for  the fcrual ts in
u,hir 'h i t  oc( ' r l rs,  s incc i t  -s( ' r ' l rs rrnl i l ie l l '  that  l t r . r th
fctust's cottlci be t:arrie cl to tcnrr lrnrl succrss[rr11r'
clcliver-ecl. It has bccn suggrstcrl, ho-rr-cver, that
cont inLrecl  fo lJ i t ru logcntsis dLrr ina l ) regni lnc\ '  on
the non-gnr, . ' ic l  s i r ie r i i .  tht  r -c l t roclur ' t i i ' r :  t ract  rnal '
bt 'aclr 'ant i r .qt 'ous to sonrr 'b:r ts s int i : ,  in thc c ' r 'cnt
of  a r t 'prociuct ivc i 'a i iurc,  th is rnighi  euable thc ' i r r
to qtr ickl l  t 's tabl ish a nc\ \ :  I ) r r . {n iur( ' \ '  on that  s ic l t '
( l lasrvei ler ,  1!)82).

The authors are most .qratef iL l  to Dr- .  . fohn J.
Rasl-ei ier  I \ - ,  Cornel l  \ Icdir ' : r l  Centr ' r - ,  Nt ' r '
\hrk,  L lS, \  1 'or-  c ' r i t ical l l '  r t ' : rc i inr  tht  nranr-rscr i l . , t
ancl  for  l r rovir l i : ru vcr) '  hclpirr l  srrgl-est ions.

Li tcr ; r turc e i ter l
[3oni ] la.  H. c l r  unr l  .1.J.  Raswt ' i i r r  I \ ' .  l1) i  i .  13r ' t ' r 'c1ing i r (  l r \ ' r l \ .

1;r ' t ' i rLrplanlal ion r l t ' . , t '1,rpr l ,  n l .  l i r r r l  i r ' , i i lLtr '1
l r is t i log-r  o i  i l r l  s l rcr t ' t l i i l i 'c l  Inr i t  l i i i .  ( t t t l i iu.  j t

c i rpt i ; ! tv.  r \ r i :Lt .  Rt 'c. .  l7!) :  : jSl l  l ( )1.
Dt:aneslr ,  R l ( ) ( i ( i .  ' fhe t ' i l r l0t  r inolrr{r  r r l  l r rcgt ] i r t t i ' r '  l t i l i l

iot  l : r l  l j lL '  lN:  \ l r ls i r : r l i  s  l ' l r ' :s i , r l , r r r  of  l t t 'proclui '

' I t
L1,



l l

l io i r .  \ i r l .  I l l .  , \ .S.  I 'ar l ies.  t ( ] .  I -on.{nr iur 's ( ; r ( ' ( 'n

;rnd Co..  I - t r l . .1-ondon, l )p.  ! )1f t - ! )11).
( iop:r l ; r l i l - ishnrL.  , \ .  1! l { j l .  l 'nr-rstr : r l  l )crs ist( 'n{ ' i '  o l  tht '  corplr : r

lLr t t 'urr  in th i '  I i rc l i i rn lmi l  l ) r11,  Rott t  l l t ts  h scl t t  t t t t t r l l i
( l ) t 'snr;rn 'st) .  CLirr .  Sci . ,  l iS:  i lSE-1181).

( io lxr l : r l i r is l r r ra,  . \ .  uncl  [ ' .N.  Choucihar l ' .  1!)77. I ] reecl ing habi ts
:urr l  : r : rsot i : r1r ' r1 l rherton.t tna i t t  st t r r t '  Incl i l in b: t ts.
I ' : r r ' l  I  I?orr . t  l l r ts h 'scl t '  t t t t t l l i  ( I ) t 'sr lar- t 's l )  - '
\ l t 'g:rr 'h i ropl i ' r ' : r .  . i .  Bonr i rav Nat.  I l is t .  Sot ' . .  Inr l i : r .
71:1- l i i .

( iopal l i l i r ishn:r .  , \ .  : rnr1 I ' . . \ .  R:rntal i r is l rnr t .  1!)17. Sonr i '  n 'p l  o
clrr t  t ivr '  : rnonral i t 's  i r t  thc Inci iarr  r t t lLrs horst 'shoc
l tat ,  RIr  i  t t t tht ! | t t rs ut t t . t i  ( ' l ' tnrnr incl i ) .  CLrrr .  Sci . .  l ( l :
7( ;7.7;{) .

I l lutr ; rsu.ant i .  l_.S.:utr l  ' l - .C., \nend I{untar.  l ! ) ( j i : i .  I ) i i lcr t ' t r t i : i j
i r r r l r l ; r r tat ion oi  tu ' in bl : rstor ' r 's ts in NIeg:rc i t 'nn. t
( \1 i r ' r rx hiropf i ' r : r ) .  i l rper ient i ; r .  1 l ) :  ( j .11 ( i12.

I { : rs l ' t ' i l t r ' .  -T. .1.  I \ ' .  1!)82. - l -hr 'conlr i i tut ior l  o i  ( ) l lser lat i ( r r ) \  ( ' r )

tar '11'prcgnancv on the l i t t le s; i t ' -n ' ingccl  r t : iL.
l)( n)l)lt )'.\.\' ltttf plr t i to iur Lurd('rslanciing Ol tht'
t ' r 'o l r t t ior t  o i  r -eprr ic l t t i  t iv t '  ntecl tat t isr t rs i t t  i t tot t t r
vrr l :u b:r ts.  13io1. I lcprocl . .  27:  681 702.

I{rceivcd Junt '  30.  l1)85
l l t 'v is i ' r l  and . \cceptccl  [ ' - t 'bru: tn 17. 1!)36
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BOOK REVIEW

-irrrgcn 
(icbhartl, (tnscrc Fk'dcrtttatrsr'. i lasel:

Natur l i is tor ischers \ '1useum 1985. 116 pp. An iden-
t ical  erc l i t ion b1- thc t i t le "Nos chauvc's-st t t l r is"  is
also av:r i lablc '  in l i rench. SFr.5.  Sccrtr tc l  et l i t ior t .

An important obje'ctir.e of att) ' ttattlral s(' icl lce'
bool i  at  thc popular lcvcl  should bc to cal i  at tcr l -
t ion to thc intr insic va1L1e of  atr inral  l i fe,  lo
stin'rr.rlatc tht' iutcrcst of a largc atldicltc(' i t l td to
gi \ -e scicnt i i icalh '  \ 'a1id inf t t r r r - rat iot l .  I I I  th is

-sc'nse, . lurgen Gebharcl's Ltrtsctc l"lcdcrtttqttst'
(our bats) is ccrtainl l '  an exctel lcr t t  pt l l l l ic latron.

The ar,rt lror \\ ' : l l t ts to dem-vstif1. bats artd at thc
same tirrer to shou, that the-v arc all i lnals \\ ' i th
anrazing abil it ie's \\:orth understancling anci
species to be protccted. Al though tht  bool i lc t  is
ztcldrcssc(l prin-rari1r, to a Su'iss aLtrl iertlcc. thc
spr'crir-s clescribccl are commoll oYLrr l l lost ot
Enropr: .

, \ f tcr  a short  introcluct ion to the taxot lonr ic
posi t ion,  thc author c lescr ibes part i t : r , r lar i t ics of
tl 're' ir nrorpl'rologv, locontotion and sL'l lsor] ' cu11)-
aci t ies r i ' i th the usual  entphasis ol t  cchct locat i r l t r .
' l 'hc c lcscr ipt ion of  the val- ietv of  habi tats,
roosting place s ancl foraging strategies intro-
cluccs thr :  rca( lcr  to the intercst ing problelns ol
thc behar, i<)ra1 ecolog-v of  insect ivorot ls bats.
Chapters on behar.ior, migration, hiberllatit lr l
alxl rcprocluction contplcte thc first scction on
thc biokrgl-oi  i r " rsect ivorous bats.  In thc snral l  bLrt
Yur)' significar.]t chapter on preclatiolr. thc autl 'ror
slrou's thc in'rpact oi htlmans on bat survival. I1.l
thc' 1'ollori ' ing chapter, each of the 2B recorcicd

spccics in Su' i tzer lancl  is  l t r ie i lv  c l ls t  l i i r r ' r l  i tv  i ts
c. . i tenur l  nrorphological  l 'catrrr t 's  n- l t i r ' l i  ar-r ,  r , ; t : rv
to reco.gnizc,  i ts  c l is t r i l tut ion,  h i rJr i l ; r t  ; int i  roosf ,
i ts bchavior i l l  an( l  ecological  ; l ( i . i l j l l t r " i ( )ns,  r 'c j ) i ( ) -
dur: t ive data ancl  ioraging strategi i ' : r

' l 'h t  last  chaptcrs cont i t i r - r  pre( ' t ie: l i l t ints l r r r  I i r t '
r t inatct t i  natr- l ra l is t  ( )n i to lV to 0i) . t ' r - t  { .  ; i l ( i .  t1t()s l
import i iut ,  hon' to protcct  l t : r ls .  ' l -ht ,  i tLt i l tot  (1r)( . : i
not  t r1 '  to convince bt '  c lorr i t t l .Lr l  : rnt i t ro l tot ' r , rL l r i t '
argulncnls col tcent ing tht '  Lr t i l i tv  o i '  ix i ls .  l  l is
argt tnrents are b1. no l leal ls alr r lo i l t ' t i r ' .  i l t - 's l i l i ) -
11' sal-s u'hat has to ltc clorrt '  to -siivi '  l) i l is.

Tl i is  u 'e l l - r i ' r i t tcn bool<let  o l .  onl i '  . r { r  1t : r r r t ' : r  is
prcscntccl  in a c lear and l topr i l ;u '  s lv l t ,  zrc i i 'c lu l r t r , lv
i l lLrstratecl  bf  iuforntat i t .c l t l totognt l t l ts ,  nran,r '  iu
color,  ancl  is  thercfore l ikel1 '  fo i l l ) l )cal  to : r  u ' ick
rangt: of peopler intcrestecl in l<uou'in,q ri 'hat ltats
arc all about. English-sltcaking pt'o1tlt '  \\-oui(1 c(,r-
ta in lv u 'a i t  to sere th is booklet  i ippcr l r  in ; rn t .c l i -
t ion thev Lran rea( l i l ] '  fo l lou' .

(  ic i ; i 'g l laroi t
f )cpartentcnt c ics Scicr  rct 's  I  l i r i lo.qic lLr t 's

I ln ivc ' rs i i t '  r l t ,  \ lonl  r t ' : i l
c.1-, .  ( i129 " , \ "

Nlontrcal  I I : jC : }J7,  C;rnada
l lcccivecl  Novi ' rn l t t ' r "  l ( i .  1 ! )Slr

*****

NEWS & VIEWS

ITOURTH EUROPEAN BAl' I{I]SI.-,\ ITCH
SYMPOSITIN{

Prague, Czechosloval( i . r
, \ugust 2l-26, 1f)137

PREI-INIINATTY ANNO T iNCT.]TT I]NT

Accorcling to sr-rggestions nra(lc irt thr' I)r( '\ ' lotls
mect ing oi  the Europcal t  Rat I le se:rrch Orgarr is l t -
t ion, the 4th Europeran Bat Iteserzrrch Svtrtirtrsittrtr
rv i l l  bc orgzrnized in Prague, Czcchosloval i i l t  in
Attgust 2l-26, 1987. ' l 'hc svlnposir.rttt \\ ' i l l  l te :Lr-
ranged in a s imple fonn -  i .c ' .  u- i th onr l  l t resctr ta-
t ions or-r  a plcnar) '  serssion, l rost t ' r  crhibi t ion anci
paral lc l  evening cl isct tssions. A onc- ot-  ln 'o ' t l r t1 '
excLrrsiolt is planrrecl in SriLtthcrtr [Johenriir; I
special sight-sec.ir-r.q l lrogranr nrar' be i in' i ingc(l
for accompanyil lg mcrnl)crs during thc' Svn'i-
posiur l  b1'  Cedok travel  a.gcncr ' .  ' l 'opics of  t i tc

Ilapcrrs are not strictl5' ck'l intitt 'd but zt ir\-
leacl ing t l ' remcs r i i l l  br :  propost 'd to str tss tht ' in-
tcrdiscipl inarv approache:s in hLt studl ' .

IJat Rescarcl-r Neri's \ Ioluni l  27: 2
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The Svutposiuut rvil l  bc ht' lcl in thc' [I istorical
Hall r, ' f Charl.s Lrnir.crsitJ' sitLratcd in thc ccntre'
of  the tor i 'n.  Act :ommodit t ion in l . rotels is l tossi-
blc; hou'evcr. wc srlggest a lcss expensi', 'c alter-
nat ive in a nicelr 'c 'quipped stuclent hostel .  Pr iccs
art 727 lics or 28 Il\ ' I for a single ancl 218 l(r-s or
,18 DNI ior a dor-rblc room Per ni.qht. A Svmpo-
sium iec o1.200 l{cs or' .15 DI,l has bccn irnposecl
to coler pr i r r t ing,  rnai l ing and other expcnses.
'I 'he organizers arc looking ior l 'n'avs fo reducer
the part ic ipants expense s,  part icr , r lar l l '  f  or
str,rclents, unenrplol 'ecl colleagucs, etc.

All l l .ho arer intercslcd in the str"rdl ' of bats are
rr.elcone to attcrrcl the Pra.quc mecting. 'fhe final
applicution l.orur anci nrorc detailecl inlorutation
n'i l l  be mailt: i l  during 198(i to all t l tose irtrr.n 

"vhot.na positive repl1, is rcceir,ed. Wc ask all r i 'ho nright
t 'orrs idt ' r 'n l lerrding lo send thcir  prc l int inarv i r r -
quirie's to thc organizers as soon as possiblc.

Vlaclirnir IIanak
Ivan lJoraccli

J i r i  ( ]a is ler

Wri te to:
Dr.  Vlacl imir  l {anak
Inst i tutc ol  S1'stemat ic Zoologl-
Charlcs [, luiversitv
Vinicua 7
128 44 PRAHA 2
Czechosloval i ia
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16th ANNUAL BAT SYMPOSIUM

The Sixteenth Annual North American
Symposium on Bat Research wil l meet on
October 17 and 18, 1986 (Fr idav and Saturday) at
the Llnivcrsitv oi Massachusetts, Amherst,
Massachusetts. David Klingener of Unir,. Mass.
lvi1l be in charge of local arrangements and Roy
Horst rvi11 be in charge of program.

The University of Massachusetts is locate.d ap-
proximately 90 miles n-est of Boston. Dr. Klin-
gener rvil l , in due time, provide detailed travel in-
structions, a description of housing and dining
facil i t ies and other pertinent information. He has
arranged for our stay at the campus conference
center at  vcr]-reasonabie rates.

If 1'ou are interested in attending the Sym-
posium, please contact G. Ro1' Horst, Depart-
ment of Biology, State lJniversity College of Arts
and Science, Potsclarn. N.Y. 13676.

HONORS

'l 'her . \nrer i r 'an Societ l '  o l  I { t r r r rntalogists l r t  i ts
6( i th anrtual  nrcet in.q at  thc ' I  ln ivu.s i tv of  \ \ ' is . 'on-
siu in Nlacl isron. \ \ t isconsi t i  t : i r .etcr l  Lrvt ,  c l is t in-
gr-r ished biologists to I lonorarv I - i ic .  \ lcmbrrsl . r i1r
in the Societ i ' .  Tht ' i 'arc f ) r .  IJentardo Vi l la-
Ramirez o1'  thr '  I r is t i t r , r to c l t ,  L3iologia oi  tht :
I  in ivt , rs ic lacl  Naciontr l  ; \utorronra c le N1cxict i ,  ancl
f ) r .  Rtrndolph I- .  Petcrson ol ' thc '  Rovlr l  On-
tar io \ l r rsct tm anr l  tht '  L ln i l t . r 's i f ] -  , , l  T,rronto.
Br.rth thesc cntincr.rl bioktgists have. c<ltc:r-ntratc'cl
thcir  scholar l l '  l t ( tcnt ion ul)() l t  c lucst iorrs in
chiroptt ' ran biologr .

Onc canr.rot  n 'or l i  on ncotrol t ical  bats u- i thout
inurt :c l iatelv recogniz ing t i rat  l i ' rnarclo Vi l la la ic l
t l te foundat ions l -or  our col l t inuirrg cf  for ts in th is
cnorlnolls area. Nrr l lcrson irr lt iologl' has cionr
nrort '  to br ing logethcr sc: icnt ists in \ , ler ico and
I- i i t iu, \ rner ic;r  u- i th their  co) le;rgr-rcs in thc
Unitecl  State.s and Crrnacla.  IJt '  is  t ru l f  an intcrna-
t ional  l ' igLrre " in tht  bat  l tusiness. "  \Ve c:on-
.qratuirr tc Prol 'cssr l r  Vi l l : r  on th is grcat hrrnor.

I ) r .  Pt ' terson I tas long sinct 'cst l tb l ishecl  h is
u.or lc lu ic lc repLrtat ion as l l ' rc r r l t i r .natc aut l tor i t l '
on thc t - r 'o lLr t ion anr ' l  s1 'sternat ics of  thc nolossid
bats of thc u.orld. One caurtot reacl the. l i teratLrre
on Air ican spccr ics l tLr t  to real izt '  fhat  "Pcte r i 'as
zr l r t 'adv t l t t : rc."  \ \ ' ( '  crml l ratLr latc Professor
Peterson on t l - r is  t - i t 'h lv c lc 'servt 'd re 'cogni t ion by
his col leagucs. Bat Research Neu's ancl  i ts
readers arc both fortunate iurl proucl t l-rat Dr.
Petersou ancl I)r. \ ' ' i l1a r:or-rnt us anions thcir
l - r ' i t 'nr ' ls  ; r r t r l , ' , , l l t , t rgr t r ' . .

[ ] .  Ror,  I {ors l

r+r**

FRONT COVER
' fhe Novenrber 1!)ti2 i-.snc of [Jat Research

Neu-s carrierl thc artcfact "l)r 't ' lrtrul ()uirof ttr i-
l 'ormc-fn'utlrtntbiortri '  cxr i ls cover. \\re preser.rt
another,  evcn nrore i r - r terest ing artefact :

The t 'd i tor  not ice<1 this ant i ryuc in his r t ie ' r t tor 's
lab, ' r ratorv in thc late s i r t ics ancl  d ic l  not  l t l t -gct
u 'hal ; r  grc i i t  obj t ' t : t  t . r f  adur i r i r t ion i t  rv l ts f r t r
chiroptophi lcs.  Prof t 'ssor Kal len honor ing thc rc-
cluest r.rol onlv scnt a sharp photo.qraph but also an
accLlratc clescription of the iron ltat u.hich I rtatne
as Iit'.t' lt ttlilt' t' l,i' t'tu plt' n tlt tn fur I lt' rt i i. It nritv not ltt
eas).to assign tl ' t is nerv "s1rcrcies" to a frtnii lr ' , l tut
that is thc clonrain ol 'Karl I{ooprnan ancl John Ecl-
u'arcls Il i11. It must be pointed out that thi-s artc-
fact is ; l l i  accurate rt 'pre'scnt:rt ioti oi the crterttal
morphologi' of a but if onc igtit.r 'c's t l. ic sn'ollct 't
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jo i r i ts ,  t l t '  sh:rr l r lv  pointr :c l  c- .ars ulr l  t l tc  svmtnt. t -
ric:t l l i '  i irra ngccl \ l m. lt lagiopatagilrle.s.

Dr. Kalle'n u'ritcs: "\/cn, l i tt le of the l icl 'holclcr
is actuall l-knou'r'r. \ ianf i 'elLrs trgo I rt.ccivr:cl it irs
a g'i l ' t  l .ronr a rlgttlr l rerse:arc--lr fel1ou' in utv l irbr',t '-
l t tor '5 ' :  I t is  r .nothcr u 'as intercstercl  in atr t ic l r r ts,  anr l
t 'oulc l  not  r - r 's ist  thc ' l t i tcr 'u, l t t - r r  she sau' i t  in:rn
arrticluc shop. .\ncl so it n':Ls ltt 'strtu ccl tLlton nrr'. It
is stanrltccl oLll of irotr, ancl tvas stricl to bt' u lt 'r '-
holcler for a snrall hotel, or largc boarclinghouse. I
crrn l. incl no rnzrlic,r 's nrarli ur clatc upon it. Eaclt
thLrnrb,  f i r rgcrt ip.  foot .  ancl  ta i l  are '  cclui l t l t t  r l  n ' i th
Irool<s.  I  h l r r -e rro ic l ra of  tht '  s igni f icance o1'  t l re
l inot tcr l  cr l rc l .  re l t rescntecl  bt-a 1t i r . t :e ol  rv i l r .
rvlt ich thc aninral holcls in its ntonth. It nurl '  bc of
sorrrc si.qnil. icatrcc that, if the' hor-rkecl cncls of thc
u-irc u'r 're also rrsccl to hang 1<e1-s, a total of l | i
l iel s n'oti lcl ltc ltccontr.r.rciclatt 'cl: i t ntal ', thcrcl.,rlr,,
be nrorc than coincidence that ortr iron lt iLt
lurcasures 1|i inches, I 'ronr u'in.qtip to \\ ' iu.q(ip."

Ant' corrcsponclencc on this subject n'i l i  lre
che'cr iu lh '  rcceivccl .

*****

ERRATUM

\\ 'e sc'em to insist on call ing Dr. Karl Koupntan
evervthing but a N{ammalogist. (Cor-rtents,
YoI.  27:  l )  Sorr t '  for  the crror (Mammal ig ist :  a
tribute). \Ve haye a stral 'Yingochiropteran loose
ir-t our typesetting machinel

G.R.I{ .

Voh-rnrc 27: 12

RECENT LITERATURE

Authors are requested to seucl  repr in ls of  their
papers to the edi tor  for  inclusion in th is sect ion.
Reccipt  of  repr ints l i ' i l l  laci l i tatr  cortrpicte ancl
correct  c i tat ion.  Or-rr  Rccent I - i ter .ature secl iun is
basccl upon several bibliographicr soLlrces and for
obr-ior-rs rea,cons canuot cyer l)c Lrlt-to-date. An1'
error or omission is inaclvertcnt. Voluutar)- colt-
t r ibut ious for  th is sect ion,  cspecial l i '  f ronr
foreign rcsearchers, arc nrost u'elr:orlc.

ANATOMY

lShatnagar ' .  K. I ' ] . ,  N. Clhang and E. \ {en' t . l l .  l ! )S5-8( i .  l - l r l l
s t ructurc of  tht '  p incrr l  orglrn ol  lht '  Inc] i : rn nror-rse-
tai led bat.  l? l t iur t l t t ,nt t t  ut i t r r t l , i t t l l t i l t .  IN Pr-or ' .
Sevcnth lnt l .  I lat  Rt 's.  Cou1..  , rnc1 ' l 'h i rc l  [ ' ) r r ropt ' : tn
Bat Res. Svmp.,  (P.A. Racei '  : r r r r1 I I .  Rocr.  Flc ls.) .
I , I1 'ot is.  2 l l -2,1 :  -1,r- :11) (Ani t tomr' .  [  ]  r t i r ' .  Lr1.  l -oLr isvi l l t '
Schrrol  of  \ Iedic inr ,  I -oui : r ' i11t ' .  I ( \ '  1 l )2!)2 i lS. \ ) .

Cutr lon-N{art ins,  A.E..  E.E. ()hon rrnr i  O.O. Orivorrr i .  1!}S1.
Histochcnr ical  stucl i t ,s on t l r t '  longrrL '  of  tht  stral-
col t i r t - 'c l ,  lnr i t -e;r t ing l  ;at .  I "  i  r l t  t  l , '  r  i  l ry ' r ' r r r l  (Kr ' r ' r ) .  l  \
Proc.  Sixth Int l .  Bat Rrs.  Conl . .  (E.E. Ol ion and
A. l l .  Carton-Nlart ins.  Ecls.) ,  pp.  57 { i I )  (Analonrv

ard Ct i l  Biokrgt ' .  L ln iv.  o l  i i t ' ,  I le- l t t . .  Nigrr ia) .
Crrxton \ lar t ins,  , { .E. ,  l l .  Tabansi  and I '1.E. Okon. 1!)8-1.  ' l 'he

rul t r ; rstmr: tural  ancl  h istochenr ic:Ll  brrs is ol  p i t rL i t : r rv
n. i r : t l l ;o l ism in the inr i t -er t t i : rg l r ; r t ,  f ) idr thnt  l tL l t r r tu
( l (c l r ) .  iN Proc.  Si-r th Int l .  IJrr t  Rcs. Conl .  (E.F-.
Okor :urd A.Fl .  Carton-\ lar t ins.  Flds.) .  pp.  71 31.

Fetrcr .  I . .  I .  F iLbrecluc-s ancl  E.  Conclonr.  l ! )3{ j .  , \  ( io lg i  st t rc lv
of  the s ixth lavcr of  the t ' i ' rc ' l ;nr l  r ' ( ) r1{ ' \ .  [ .  Thc
l issencrph;r l ic  br ; r in of  Rock'nt ia,  L:rgol t , r rp l ta.  Iu-
sect ivora al ic l  Chiroptcra.  J.  . \nat . .  1-1J:217 ( l iosp.
Llobrcgat,  Ci t ic l ic l  Sani t ; i r i : r  I t r int ' i1 les Esp:rn.r .
Hosp. Pr incipes Esp:rna. Dt,pt .  Anat.  Patol . ,
Bart t ' lon:r ,  Sp:t in) .

Lrxr ,n.  \ I .1, . .  ancl  S.B. I -aI l .  l ! t l l5 i i { i .  \ l r i r l thonrc ' t r ic  :urr l  t 'n-
zVnrokrgical  c l tangcs i r r  l l t r ,  : r r lk ,n:r l  r . ( l r i ( , \  lut . l
r r . teclul la r t l ' l - tp l to;r t t ts t t t l l rutof t1gott  nt t l rut , t f topt t t
Te: l r l jncl i  f rcrnt  thc r tu l l ip i t lo ls t {J th( ' l ) i t r { )us s l : t t ( ' .
IN I ' roc.  So' t 'nt l t  In l l .  B;r t  Rrs.  Conl . .  : tnd ' lh i rd

l iLrrolrean IJat  Rts.  Sr.ntp. .  (1, . . \ .  l l : rctv l r r rd IL
Roer,  F)cls.1,  ] ' { r ' tot is.  l l '1 ,2- l :  105 11l l  rR 2(1.  I tn ivcr
si t r ' ,  I . IdaiPr-rr  : ] l3 (X) l  .  Indi : r ) .

N' Ia ina.  J.N. l ! )85'8( j .  Tht '  strLLctur: t l  c l t 's iun ol  rhr '  l t ; r l  lung.
I \  Proc.  Scvr:nth Int l .  [3;r t  ] l t 's .  Coni . .  ancl  ' lh i r - r1

Fluropt:ru [3at  Rcs. 51 nrp. .  ( l ' . . \ .  I l l rcr l  : rnd [1.
I lour ' .  Eds.) .  \ . Iyot is.  2 l l :2.1:  71 77 ( \ ' t ' t t . r . in: l  r .
Arut tontr ' ,  I r 'n i r ' .  o l  N;t i t r r l t i ,  I , .O. I - ior  ]101{)r .
Nairobi ,  Kenl 'a) .

] I tnt le l .  I ' . ,  \1 ' .  Hicks.  Jr : ,  F.C. I i i r l l t 'n;rnr l  I ) .  I r ish.  l1)S5.. larr i
I l r .o id nrovel tet l ts i l t  t \ \ -o s l r rc i rs of  ] r ; r ts:  Is thert  l r
basic eLrther j : rn l )at t ( ,nt : '  .1.  \ l ;u lnt . .  6 l j :  771 777
(Anzrton.r ical  Scienct 's.  St l tc I  n jvr . r .s i tv ol  Nt,r i '
\ i ' rk .  lJrrr l ; r1".  \ \ ,  I  l l l  l .  I  > \1

\ 'krr ton,  D. 1986. ' fhc stnrcture o1 thc l t rndrc (aecunl  o1 t1ro
rerent l l .  1 ed crrntmor.r  r - iu l l t i re I>aI.  IL '  n t  t  t  l  t  t  s  r l  l  t  ut
r i r rs.  Anat.  Rer ' . ,  2 LJ:  i i l l , \  (AbsLract ;  Biologv,
Frostburq State CoJlcgt ,  Frost l t r r rg.  \ lar l ' land
21532 IrS,\) .

Llat Researcir Nelvs
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, {derol i r ' .  J . ' \ .  198.1 ' fhenr:r l  stabi l i tv  o l  thc,rcassoci : r tccl
I ) \ ' \  of  thc , \ f r ican i rLr i t  bat  I l i t i l t l tnt  / r r '1r ' r l rz.  l \
Pnrc.  Sir th Int l .  IJ;r t  i tL,s.  Clon1.,  (E.E. () ] ion and
:\ . I t .  Ca\t , rn-Nlart ins.  I ' lc is.) ,  pp.  i l ! ) - -1J lZtxt logt .
I in i r -crs i rv rr l  I le.  I1e- l tc.  Niger ia) .

F-ol : r r ' ; rn,  . f  .0. .  arrd I r .13.  , \koj ic.  1!) i3 1.  Pr intar l - t issut .cul tures
1r 'onr f lLt i t  ln l  ( [ ' ) i lohnt l t r  l t tutr)  r ' r t r l r rovos. [ \  f ' ror ' .
Sixth Int l .  f l l r t  I lcs.  C, l r1. .  (E.Fl .  Ok,rn: incl  , ' \ .F, .
C:tr t r rn- t r lar t i r rs.  Eds.) ,  pp.  8J-!X) ( l l ioeht ' r r is t r r .
t lnrvels i t t '  , r f  I ic . ,  I l . ' - I1, ' ,  Niger ia) .

OI i t ,n.  0.E..  arrd \1.C. Ngaha. 1!) f  i -3{1.  [ ] rou'n lLcl iposc t issue
as a nutr . ic ,nt  sotrrct '  i l  t l r r ,  fmit  1tat .  Ei t l , t lot t  l t t ' l t  t t l t .
IN.  I ) roc.  St ' r ' t 'nth Int1.  f lat  I lcs.  Cor i . .  and ' lh i r -d

l lurope:tn lJ;r t  l tcs.  Srntp. .  ( t ' . ' \ .  I t : rcei  ancl  [ ] .
I locr ' .  Er ls.) .  \ j  vot is.  23 -  2 )  :  37 -6 '2 (Zrrolr , { r ' .  I  r  n i ' , 'er
s i t l '  ot  I i t , .  I I t  - i ic ,  Nigcr i lL) .

r ' ; rn ck r  \ \bst1tu1'zcn, J.  1986. ' f issut  of  v i tanr in Bl , levels in
bat sLrckl ings \Rrt t tst l tus t r tg.r l l i r r t t ts\  b,rrn ol  v i ta-
r l in 81, c lef ic ient  r 'nr) th( . rs.  Conp. Biochcnr.
I 'hvsiol . .  l ' t .  B,  8 l l :  301 30.1 (S. Air ican Inst .  \ t led.
Rcs..  Sch. P;r thol . ,  f )ept .  I lcr latr i )ogr.  [3rai l
I f t ' t : rb.  Rt.s.  t  i lp. ,  POi3 l l l l i i l ,  .Joir : rnnt 's i )urg 2()( l ( r .
S.  

' \  
l r - ic l ) .

Vanloncl t r .  S. \ t . . , \ .  RLrcl<. .1.  r 'an c l t , r  \ \ 'csthul 'zcn. [ i .  Fernlrr
c lescosta i rn( l  .J.  N{etz.  l ! )8( j .  I ) issociat ion o1 N{t '1h-
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C0NSER\'ATION

Rratrn.  \1.  1985-3i j .  I3at  ntapping: a contp: l r ison bctn 'een ts.o
r( 'g ions ol  Norclbadcn. IN Proc.  Sevorth Int l .  I lat
Rt 's.  Clrrr l . .  r rnr l  Third I i r : r ' r ipt 'an Rat Rr,s.  Svnrp. ,
(P.A. l t : r r ' r ' r '  ; tucl  H. I lotr ,  Er ls.) .  \1r 'ot is.  3 l l -2-1:
2ll 5-2.:iS ( [,a nclcs-sanr nr l un gen f ur Nurturl<r.urc1t'. Er]r
pr inzenstrasse 13. D-7ir()0 I ( : r r lsmhe ,  I r l l ( ] ) .
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( lPN/Linivcrsi t l '  o i  I i ie l ,  0 lshausenstr .asse,10-60,
l )  21100 I i ie l .  FR(]) .

DISI 'ASE AND PARASITISNI
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i l lustratccl  r r i t l t  c l r : r rv ings by ( iar ,v Troughton, 128pp. 1985,
nD.

Yertebrate Fl ight - A Bibiolography
$ r 0.0o
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and importance to man. I l lus. with B&W photos by Merl in
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Thomas Kttnz, 425pp. 1982, hb.
The Lives of Bats

A r.r- icle-range book inclucl ing
ph-vsiologl', aerodynamics, and more
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An i l lustrated vierv of  bats for  a general  audience. 81,M.
Brock Fenton, 165pp. 1983, pb. $1O.OO
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Raccoons Catch Mexican Free-tailed Bats "On the Wing"

(iari '  F. NI<'(lracken, Nlary K. (iustin. and N'l ichael I. McKarnet
Departrnent of  Zoology, Llniversi ty of  l -e nnessee, Knoxvi l le,  - I 'er tnesset '  37996 t lSA

NIaternit1' ccllonies of Mexican free-tailt 'cl bats
lrror,icle seasonallt available res()ur('t: c()r)ccntra-
t ions lor  a divcls i t l ,  o[  predators.  These pledators
are reported to include at least f ive snake spec,ies
( ' I ' r , r ,ente,  1956; L,acls t ' t  a l . ,  Davis et  a l . ,  1954, 1956;
Hcrreid.  l ! )60;  Davis ct  a l . .  l ! ) t i2:  Taylor.  1964;
( ,a i rc and Ports,  l i )8 I  ) .  and three species of  rnam-
rnals ( ' I - l r 'ente,  l95t i ;  L,ads et  a l . ,  1957; Davis et  a l . ,
1962). Prcdation b)' r:rcrcoons (Procyon lcttor) is
cvic lerr t lv  (ornrnor)  in T.  b.  rnexicana materni t l '
roosts (  I  rventc,  l95t i ;  Eads et  a l . ,  1957; f )zrv is et  a l . ,
I962); horvever, existins obsen,ations sug€Test that
this occurs mostly b1. sc:avenging of dead or dying
bats ' l t ,h ich have fal lerr  to the r(x)st  f l r tor .  Here we
lcp()r l  ( )n act ive al ld,  t , r  i t lcnt l r ' ,  l r ighlv srrcr-essful
captur ing ol  bats in f l ight  o l  ra<:coons.

Ir t  surnrner,  Davis Cavc (Rlanco, Ccl . ,  Texas) is
inhabi ted by a large l topulat inn (est imated at  one
to for .u rni l l ion incl i r ic luals,  L,acls er al . .  19,17;
D:rv is ct  a l . ,  1962) <t f  T.  b.  mexicarta.  In the
entrance of this c'ave, extending to approximately
1.5 rn ab<>ve the <:avc f loor,  are two intersect i r rg,
s l<>ping 1>oles whic l t  are remnants of  a srructure
that rvas used fol  harvest ing bat suano. Just
before dawn on June 22, I981, as laree nurnbers ot
bats were returnins to the c:ave from their nightly
foraging, u,e observetl a racco()n standing trpright
()n thesc iro,sts, far:ing alvay from the cave and into
the incorrr ing streanr ol  bats,  and captur ing bats
using both forepaws (Fig.  1) .  On inspect ion,  we
found that the subsrrate directlv below rhe rac-
co()n 's perch was l i t tered wit l ' r  the remains of  sev-
eral hundred bat .r.r, ings, rnay rvith fresh skin ancl
c:oagulatecl blood sti l l  adhering ro rhem. Appar-
eltt lv, thc racc(x)l-r \,\ 'as collsulning the heads and

bodies of  batrs ancl  c l iscarcl ing their  wings. On
that sunre t la l  l t 'c  retrrrnt 'd to Davis ()ave dunng
the t 'r 'ening l lat t 'xocltrs, ancl again observt'cl a ra<'-
coon ltuntine in the sirme fitshion frorn the same
Itication. FIowever, it wirs riou' facing the toward
the car 'e and i r r lo thc cxi t ing strcunl  r>f  bats

Irr  ear l l  af t t ' r r roorr , . f  urr t '2t i ,  lgt l l ,  r . t 'e r t , rnovecl
al l  skeletal  rernains and other debl is f rom arr
approximatel,v 4rn2 alea ('elrtered belou' the rac'-
coon's hunt ing yret 'h.  \ ' ! 'e t l ren v is i ted th is s i te
bctu 'een I  ancl  3 p.rn.  car l r  af tcrnoon f<tr  the next
four clavs. We found no fresh r,r.. ins rernnants or
other evidence <t [  l ' runt ing by the racc(x)n at  th is
si te on June 27 rrr  28.  Flort 'ever,  on June 29 we
col lected a lotal  o[  71 bir t  winss ruhir ' ] r  had been
dropped ()n the prcl ' ious rr ight  d i ret  r l r  t rekrn' the
lir( '( 'o()n's perrt 'h. ' I-ht,se were savecl Ior further
exarnirrlrt icln. On f prrc 30,' lr,e 6ellet'tccl arrcl c6ulted
an addi t ional  4f i  nern' ly drol>pecl  bat  wirres,  which
we then cliscalclt-d. l-he rvines colle< tcd on b()th
ciavs urc largel f  intact .  For 5l  of  the 74 wings
<ol lected on Iune 29, the phalanges, (arpels,
rneta( arPels,  and tudius wcrc,  inta< t ,  r . r ' i th rnost
also hlrv ingarr  i r t t l t (  l ied l r i r i l rnerr l  o l  t l ie l r t r rnertrs.
N{ost  o[  the renrainine r ' r , ings t r r r rs istecl  o1 pha-
langes, carpels, :tnd rnetacarltels attacl'red to a
large fragrnent () l  the radius.  r \c lc l i t ionir I  exi lmina-
l ion s l ton'ct l  t l r : r t  i i6 of  thesr, , r , i r rgs rru 'erc [ rornt  he
r ight  s i r le ol  a l l r r t  s l tody anr l  3U l rorrr  the l t ' l t  s idc,
suggest ing that r r  rn in i rnurn of  3B l tats wer( ,eaten
frr l rn on or r lcal  th is pet:h dtrr ing t l re night c l {

- fune 28-29, l9t l l .  Assunr i r re that  tht '  u 'e ight  of
r ,v i r rgs dir  r rot  cxrt ' t 'd l5r% r l f  a T.  b.  tnexir 'ana's
total body u.'eight, siven an averag(' adult bodl'
r ' r 'e ight  of  l3 g,  ; rnd because l ragments of  other

: l



t . ) { )

bcldv parts ; lre very rare betrcath the racco<>n

oerch, \ ' \ 'e est imatc that  these rv ing remains ref lect

i1., .  , , .rutr.r t t ' tJrt i t tn t t f  apltroximatei i '  41l i  g of bat

t lssue.

Other observations from the f ivc sumrners dur-

ing which two of us (GFNI and MKG) have

rvorked in this cave are reler ' 'ant to t l ' r is note. First,

rvhi le raccootrs frequetrt lv hunt in the lnal lner

described from the posts in tht '  cave's entrance,

they also hunt ir t  the sarnt '  l ) l i lnl ler frclm other,

s imi lar  vanlagc'  points in the nvi l ight  area ol  th is

cave. Second, r,r , 'e have observed at least three ra<:-

coons hunt ing s i rnul taneously in th is rnanner

within Davis Cave. ' I 'h i rd,  Nlr .  Gotr ld Davis,

owner of t tre cirve, has told t ts that over 20 years

ago he observed raccoons hunting bats in his cavc

in the same lnannerlt 'e relale here.
Final l l ' ,  in addit ion t() ()ur observirt iorts on rac-

c()ons, we are able to add two aclcl i t innal species tt .r

those reported as predirtors of Nlexicnrl  free'-tai led

bats.  ' I -hese are turke) '  r ' t t l t r t rcs (( 'a l  l t r i r tes aura)

and feral  p igs (Sus scrofn).  both t . r l  ' ,^  l r i t ' l t  wert-

obselved scavengine fal le n ba ts Irr)tn gtt: t l  t ,  ,  i r l  the

twil ight zone of Dal ' is Cavc.
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Echolocation Over Flowing Water
by Tn'o .Species of Mytosis

Robcrt  I I .  Herd N.S.\ \ ' .  Departrnent of
Agr icul  t t r le, , \sr icu l  tural  Research Clentcr

' I - r  angie.  N.S. \ , \ I .  282i i  . \ustral ia

' l - l re srnar l l  inset t ivorous l )a ls I Iyot is luci fugus
and. rl ' Iyoli.r \urnl.n(.nsis lr)raec over the wzrters of
the Okanae: in River in l l r  i t ish ( lo lurrbia,  ( ,anada
(Hercl  and Fentorr ,  l1)83).  - I 'hese bats ntusl  idernt i fy
lhe echocs of  l totent ia l  ptc 'v ; rgainst  the ba<k-
g'touncl noisc ol the rivt 'r. Recoldings u't:r 'e rnade
o[ slrx,r,'-f ]ou ing ( upstreurrr ) arrcl fast-fktlt'ir-rg (down-
streanr)  l \ 'ater at  .Sorr t [ r  \ \ t ' i r '  ls i tes I  and 2;  Herd
inrt l  Fentorr ,  l9B3),  rv i th a rnir  lo l rh i tnc ( f rcr1trenc1,
rcslx)nse l lut  I rorn l0 to 80 kHz) held Zrn abovc the
\,\ 'atel irnd int l inecl at 60 o t() the water surface. 'Ib

r let t ' r rn incthe l l r r ree ol  f rer iuencies uscd in echol-
()cut i ( ) l l  cal ls,  the searr 'h-phase ecl-roloc:r t i r tn cal ls
of  knou'rr  bats l l t ing over () l )e l l  f ic lc ls were also
recordecl. I ' lrt 'r lretl 'rocls usccl to record and analyse
sounds are descr i l tc t l  in Herd and Fcnton (1983).

Ilats loragirrg ()\ 'el last-{itxving water r,r 'ould
en(()unt( ' r  rnr l re int t ' r tsc rroise then u,hert  foragine
ovet s lo lv- i l r lu, ins rr 'at t ' r  ( [ ' ig.  11. ' I -he perceived
Iout l r tess <l f  t l r is  n<r ise rr ' i l l  r leprend up()n the sensi-
t iv i l . ) '  ( ) f  hear i r re : r l  l )a l t i (  u lur  [ lcc1ui ,ncies.  T 'hc
lrear inq () f  , \L l t t t ' i lugu.s is rnost scrrs i t ive to
sorrrrr ls bct 'ncor i20 and 50kHz ancl  is  mtrch less
sensi t iv t ' to I r t ' t1trcrrc i t 's  outs ide this ranse (Grin-
nel l ,  1963; SLrgu rrnr l  I t ' r t ,  1975;.  ' I 'h is range i r r -
t  l t rdcs the f  r t ' r1Lrt ' r r t  r  u ' i lh rnaxinrurn enr:rey anr l
thc lou, t 's t  f ler l r rerrr  ics i r r  i ts  cch<l locat ion cal ls,
lurrtl [t t ' t1rrt ' ttt ics .j rrs t bt' lor'r '  l  hose usccl irt echolt ir , r-
t ion ta l ls  ( l ' ' ig .  l ;  - l -hc l rcar ing sensi t iv i ty 'of  I j
1turtut ter t . t i .s  is  r ro l  kr tou'r t ,  but  another vcspcrt i l i
or t id bat.

I :1 ' t l t .s i t ;us f  ustu.s,  [ ras l iear ing rnost sensi t i \ '€ '  t ( )
l rcque'ncies l tetrvt ' t 'n l0 ancl  30 kHz lDal land,
1965)u, l i i< h ag,ain i r r r  l t rc le I recluencies r , r ' i th in and
. j r rst  bt ' lou t l rosr in i ts r t  hr>locat ion <'al ls ( f le-
( luer)( ' )  lv i th r l i rx inrur))  r ' r ) r fg\  is  28 kHz arrc l  lon'-
est  i re( l i len(v is 27 kHr;  F ' r 'nton and Bel l ,  198 I) .

fulyr.ttis yurrttu trtisi.s t>f tt't t lorage over fast-[lowrng
rvater rvlrercas M. luti lqgus rarel-v does (Herd and
Fentorr, 1983). lVerc NL lucifugus to foragc over
fast-fl<lwing water it \.\ ' '()ulcl cncour)ter higher
noise levels at frequertcies used for ccholocation
(up to -20 dR at  30 kHz) and at  lower f requenci ts
to which i ts hear ing is st i l l  scnsi t ive (up to -10 dts
at  20 kHz).  Hou'cver,  i \ l  .  \ ' t tmatter is is does t lot  usc
frequenr: ies below iJ5 kHz lc l t  echolocat ion and i ts
hear ing is plrobablr  mucl l  less sensi t iv{ '  t ( )  f re-
qnencies belolr ,  i lbotr t  30 kHz. Fent<l l t  et  a l ' ,  11983 )
obselvecl  that  bats ( ' ( ) l ) (  e l l l l  ate( l  their  a( ' t iv i t \ '  ( ) \ 'er

20 40 60 BO
FREOUENCY, KHZ

Fis.  I

I  t t  t lut ' r t r  v s lx (  t l : r  ( ) [  se:rrr  I r -g l l rasc t ' r  l ro lo< : t t ion r  a l ls  : rnt l
l r : r t  kerrrulrr i  r ro ist 'or t ' r  t l r r ' ( )k i rnag:rrr  Rivcr.  Hor izorr ta l  l i r r t 's
r  t  i ) l  rs( ' I ) t  t r  t  t ; r r t r r  i t 's  i r r  thr  t , r  i l r lor  a l iorr  r  l r l  l : ;  o1;en tr  iarrqi t 's
i r td icat t '  tht 'nrerrrr  r l r i r r i rnurn l rer ; r rerrrr ;  sol ic l  t r i : rnglcs i r rd i -
r l r tct l rerne: ln l r t ' r1rr t ' r r r r  r t i t l t r r r i r r i rnutncl)erg\ ' :  l t : r rsat t . rangt,
aborr l  t 'a< l r  rncatt .

a srnall pool rvithirr lOnr of a t.urbti lent ln()untall l
creek in Mount Revelst<lke Nat ictnal  Park.  Can-
ada. They mcasured the noise level over the stre:lm
to be about 100 t i rnes that ( )ver the pool  and sug-
gested that the high level of background noise
()\ 'er thc stream c<tulcl interfere with echclloc:ation.

' fhese observat ions t r ighl ight  nvo aspects of
echolocation. Firstly, these bzrts are able to for:rser
in a noisy envirorrment,  imply ing ei ther that  thev
are able to pick ()ut  the e(hoes of  rheir  c--al ls l ront
tl 're backgrouncl clutter (the "cocktail party" elfect),
or that the clecrease in detertion range for echors is
not a problern.  Sect>trdl1, .  environrnents rv i th di f -
ferent aroustir: propet t it,s dernancl cliffcrc,nt sonar
<:apacities of the echolocatir)f l bats trsing thern.

I ttrank Denise Herd for assistitnce r,r ' i th f ield
work, ancl Pr:ter C)'Brien, l)edee Woodside and
two anol lymous referees fol  comments orr  ear] ier
draf ts of  th is note.  This strr t lv  w:rs supp() l  tecl  bv a
NSERC ()perat i l ls  grant t ( )  NI.B. Fentorr .
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l r l ro loqi t l r l .  . r r t r i  t toJogir : t l  i r t r ts l ig: t t ior t  oI  r r  l iu l r t
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Art Eptesictts/rz.sr.rr.s Lives 20 \ears

\\ 'a1'trc H. l)ar is
School  of  Riologi ta l  Sciences, t ln iversi tv ol

Kentucky, Lexington, KY '1050tj t lS'\

On l8 JLrne, 196( i ,  Rogcr '  \ \ t .  IJarborrr  und I
banded l9 rlalc Epte.sit 'us lust:us wc llctted ()\ 'el
t l 're Martl 'r ( iarnprgr ound f,arnpgr ourlds, two lniles
SW o{ t l ' re Sotr thn'r 's t  Resc'ar(  h Stat iorr ,  s ix rni les
SW Portal ,  Cochisc (1o.,  Ar izorr i r ,  t '  le\ ' .  5U00 fect .
One of these bats \\ 'as rcp()r't( '( l bv Dr. \ 'ar Petr,vs-
z) 'n () [  the I ln ivcrsi tv o[  r \ r ' izona as having been
founcl  c lead at  Paracl isc,  At izotra,  l rear P()r t i i l ,  i l r
Apr i l  1985. Inqtr i r ,v ol  I ) r .  Petrvszyn levealed that
the bat \r 'as f()und bv Brook Whitc aftcr it drolr,rtecl
in a rnetal  sto(k tank.  \ \ Ihen or ig inal lv banclccl ,  I
expect the bat was at  least  one-\ ,e:u -ol( i  r rakiDg i t
20-,vcars-old at  the t i rne of  i ts  death.  r \pparcnt l l ,
the ol<lest re( orclecl Eptesictts .f ttsc'tts \\,as bancled
by Hirrold B. l l i tc l rcock in Ontar io al lc l  is  kn()n ' l r
t ( )  havc l ivcd l9 \ 'eals (Para( l iso anr l  Greenhal l ,
1967, as c i tet l  in Trr t t le an( l  St( ' \ 'ens()n,  l9U2).
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l l l i r t t 'n un( l  Fl( ' ( l t l  r r ) l rust '  (Flon' t ' t  s  a l ld l )ats)  b) '

Klrr t rs l )o l r l t  l l l ) ( l  
- I  l ) t ' l t 's( '  I ' t ' ikcr  t -Flol l t ' .  \ ' t ' r lkag

\\ ' r r l r l t ' r rur t  Ktart t t ' t ,  Frartk l t t r  t  l l l l t  NIai l l ,  1985. 370

l) l ) .  I ) r ' i ( ( ' ( l r l r l t lbotrnt l ) ,  DN{ 78. ( In ( le l r l ' ran)

I t  is  r rot  ( ) l l ( 'n t l lut  b() t i t l l is ts \ { r i l ( '  a l look <l t r

l r ; r ts-  l l t r t  t l r t '  uuthots \ \ 'u l l te( l  lo l rcat  i t  part ict l la l

l r \ l ) ( ' (  t  of  c l i i lo l r tcran l t io loeun'hi t : l i  is  of  i t r t t ' rcst

lo zoologists as u-cl l  l ls  l ) ( ) tar l is ts,  i . t ' . ,  the t 'e l l t t i t t t l -

s l r i l r  l l t ' tutcn bats i l l l ( l  i lon ' t ' ts .
I ) rot  l r  r r i t  u I  l l l l ( [  z(  ) ( ) l  ( )e. i (  l t l  t  est ' r t t  t ' l t  h i rs l l r rx idet l

r r  r r r  Lr  l t  i t  r r r le of  in t ( ' l  t 's t  i l lg [at ' ts  (  ) l l  t  ho s\ ' t l lb iosis () l '

[ ]orr ' r ' t  s  l rn( l  l )uts.  Hou t ' t  ( '1 ,  the sc arc c l is l )erscd i l l

\ i l l i ( )us l r r rb l i tat ior ts. ' I 'h is l look te l r t ' t 'sc l r ts al l

l  r t l r r r  i r  l rb l t '  l t  t ( ' l r )  l ) t  t (  )  ( l ( 's( ' l  ibt '  and integrate l ) ( ) t t l l ) -

i r  r r l ,  z ,xr losir  l r l  r i r t t l  ( ' (  o l ( )g i ( ' l i l  kr ton ledgc, artc l

I  i  l ls  a r  o i t l  l r r  l r r i  ngirrg togt ' t l i t ' t  l i tet  l t t  Lrre rel  J t i l lg

tor hi lopt t ' to l r l r i l r  I rorn evcr l  ( ) l ( l ( ' r  ( l (x t t l t l ( ' t l ts  n() t

r  t ' l r t l i l l  a\  l i l i l l ) l ( ' t  I r r  otrgh t t t t lc l t ' t  t t  i t r lot  t t t t t t ic t t t - t t ' -

I l i t ' r 'u l  s\  st( 'n)s.
\ \ ' l r i lc  f  t  r rg ivot  ot ts c hiroptt ' r ' l t  l ) lav ar l  i rnpor-

t l r r r l  ro lc i r r  t l r t '  c l is l r t ' rs i r i r r  oI  seeds, r lc(1i \ 'orot ls
l lats urrr l  l l r i r rg [or t 's  pt ' t fotrn al t  c( l t la l lv  i t rpor-

t iu l t  l ) io l ( )e i (a l  f r r t t r  t iot t  fot  l t latr ts:  t l ret 'pol l i r rate
l lont ' r 's .  Hol ' t ' r ' t ' t ,  I r ( ) t . i l ls t  l l r l \ ' i l ( ) \ \ 'er  (an be l ) ( ) l -
l i r rutct l  bv l rats l l ( ) r ' (  i l t l  l t t tv  l t i t t  t 'x l ) l ( ) i t  the i t l t tnc ' t r -

t l l  \  r r 's()ul(  cs oI [ t ' t t 'c l  br  { lou' t ' rs.  F l t tn 'ers at tc l  }x) l -
l i r r l r t i r rg l rats rrr t ' l r r t t t 'c l  tv i t l t  c i l (  h () th( ' r .  - I -h is is thc

topi t  of  t l r t 'book. t l r t '  f  i rst  o l  i ts  k int l .

- \ [ t t ' r  l r  shot t  : t t t t l  (  l ts \  - t ( ) - t  ( ' i r ( l  s t l l l ) l r l l t l  \  ot l

I lorvt ' t  n iotpl io logr l t t r t l  l t  l r is tot i t : t l  ovt ' tv ieu'  oI

t l r i ro l r t t ' r 'opl i i l r .  t l r t '  ut t t l l ( ) l \  l ) t ( 's( ' l r t  i r  t l t ' t l r i let l

t l t 's t  r  ipt ion ol  t l r t '  s \  I t ( l l ( )n les ol  " l t l r t - l l r t r r 'c ' ts,"

srrr  I t  l rs t l r t '  t r  p i t  l r l  r t tor 'p l ro loei(  l l l  I )at tct  l ls ,  t t (x -

tu l  l l l l l  t ' l l l0t t 'sr  ( 'n(  ( ' ,  t ) ( ' (  l l r l  l ) t ( ) ( l t l (  t i ( ) l r  a l ) ( l  l le(  t l t l '
(  ( ) l r ) l ) ( )s i t i ( ) r t .  ot iorr ts,  t ' t t . ,  l ( ) l lou'c 'c l  l l r '  : r  t  l ia;r tc l
( ) l l  rn() l  l ) l l ( ) l ( )g i (  l l l  a( la l ) tat i ( ) l ls  : t l l ( l  sel ls() lY ct lLr i l r -

t l l ( ' r ) t  i l l  n( ' (  t i \ ' ( ) l ( )us bals.  , \ l thotrql l  \ ' ( ' lY st i l r lu lat-

i r rg,  tht '  r ' lurpt t ' t  ( ) l l  l ) ( ' l luvi( ) l i t l  l r t la l l t l r l i<) l ls  a l ld

t ' t  o loqr s l ron s horv l i t t l t ' is  r t 'a l lv  kt tor ' , ' t t .  I )a l  t l (  r l -

l l r r  l r  l r l lotr t  t l re bt ' l tavior al  st t  ate gi t 's  oI  thesc ne( -

l r r l i r  ot  orrs s l r t ' t ' ic 's .  I ' l r t 'c l is t  t rssi() l t  ( ) l  I i l ( ' t ( ) rs l i l r i t -

i  r rg < l i i  lo l r t t ' r  opl i  i l r  I  a is( 's t l i ( '  ( l t l ( 's t  i ( )n () [  t t  ( ) l ) l l i (

l r last i r  in l t t t t l  s t ' l tsot ta l  rn ig l : t t i ( ) l r .  ' I ' l te atr lht l rs

r  orr t  l r rc l t '  br  u l r t  i r tg t l t t '  t ' r 'o lut iot t  o l  t  l t i ropte-

roplr i l r .  l : i r ra l l r ,  tht ' t t ' i t tc  l \v()  \ ' ( ' r ' \ '  useful  tabl( 's .
( ) r r t  t  Ort  t r r  i t ts  a s\  st( ' rnr l  l i ( '  (  o l l l l ) i l l l t  iot t  of  c l t  t ro l l -

t ( ' l ( ) l ) l rv l i (  l ) lants \ \ , i lh far t t i lv  l l l l r t t ( ' ,  s l t t ' t  ies t tatr t t '

iu l ( l  t l re (()unl lv of  r l l ig i r t ,  the t r ' l r i t l r i  lnor l )h()-

loei(  l ) l l { l ( ' r ' r r  (e.g.  l l t ' l l -shapet l .  JX' l l i ( i l lat(r ,  l ) tush

t\  [ ) ( ' ,  et( .  ) ,  sorr t '  t l is t i r igtr ishi t lq rnarks (( ' .g.  t ree,

l i t ' r 'b,  t ' l r iphvtc)  lh( '  I ) r ( ) ( ) l  ( ) f  th i roptert lphi l l '  by

t l i r t ' r  t  o l rsctv i l l i ( ) l l  ( ) t  < i t< t t t ls tat t t ia l  c ' r ' ider lce,  the'
r  is i t ing bat,  the (  our l t lv  in u ' l r i t  l t  the r tbscrr  ut iotr

\ \ ' i rs lnu( le l l  n( l t  l r ( '  J)cr t  i  l r ( ' t r l  r ( ' [ ( ' l  e l ] ( 'cs. ' I 'he st ' r r r t rc l

tubl t '  l is ts i lou, t ' r  - r ' is i l i t te (  h i r l ) l ) t ( ' l  i r  l l l lc i  t l )e l ) lants
r  is i t t ' t l .  - l  l r t 's t '  (  ( ) ln l ) l ( ' l l ( 'nsive tables ( ' I lo l l l l ( ) t ls l \ '

I ] ; r t  l { t ' : t ' r t t  t  I t  \ r ' r r  .





lo [ ] : r t  l { t 's t  l r t  t  l t  \ t ' r r  s
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\ , r l t t t t t t  lT:  l i -  t

( 'n i ( ) \ ' t l i (  lonut ' t . ' lotr l t t l t l  is  l r  t i tv  o l  i t l t l r t ' t l r t -
r r rutc l i  2. i r  r i r i l l iorr  pt 'oplr '  . , r 'h i th <t l l t ' rs tnatrv

; i t t r i r (  t i ( )n5 (ol l i t ' r  t l tar t  t l re bat rr t ( ' ( ' t i t rgs i r t  19871.

I  l r t ' r , , ' is  l r  r t ' r ' r  goor l  Zoo (r ' r ' i t l t  t  o lorr i rs ol  Rottst ' t -

l r rs l r r r t l  l ) t t ' r  oprrs) ,  l r  Sr i t ' t t t  t '  ( ,ct t t t ' t ,  r r r t  g l l lcr i t 's

l r r r t l  sorr t t '  lot  l i l  pt  oI t 'ss iotut l  t t ' t ' t  t lo n ' t ' l l  Lr lst ' l t l t l l .
Ioot l i l r l l  l r r i t l  l ior  kt ' r  t t ' lut ts l t l l  o l  r r ' l t i t  l r  t  otr l< l  bc i r t
: l (  I i (  )n i r r  Ot tobcr.

- l - l r t '  Rovul  ( ) r t t l r r  io Nl t tsetr t l l  is  i t lso at l  t l l tL)() l  -

tar t t  u l l t : r t ' t iotr"  I t  is  lut ' l t t t 'c l  at  t l l ( ' l l ( ) r t i )cr t r  et lgt 'of

t  ht '  St .  ( leole( '  (  anr l ) t ls  o l  t l rc I  ln ivo s i t r  o l ' I 'or t l t t t t r

arr t l  c lose t()  In l l l lv  shol ' rs l t t r t l  t t 's t l t t t t 'at t ts.  l  l t t '
" r r r r i t r  t l rag" is \ot tgt 'St t t 'e l  abott t  Iotr t  l l lot  kst 'ast

ol  l l re rnr.rscrrnr.
' I  l rc lot : r l  (  ur  r ' ( ' l r (  \ '  is  ( l r r r tat i i i r r t  $$l i .  \ \ t 's t rgg( 'st

rou corrs i r l t ' r  brrv ing tht ' t r t  i t t  l t  l tar tk u ' l l t ' t t '  \ 'ot t

rv i l I  r r r r r lotr l r t t ' t l lv  t lo bt ' t t t ' r ' t l tat l  l t t  I l tc  hott '1, lotal

s l i< ips ol  l ( 's t l l r .n iur ts.  I r r  ' \p l i  
l  1987, ortc l t .S.$$ = c

i i  I  .  10 ( .anlr t l iurr  ) .
Rt 'si  st rat i  otr l r t ' r '  i  s 1i20. 00 ( l l t  r  racl i  l rr t ,  l tai  cl  bcl irr t '

I  St '1r t t ' r r tber lgt l7,  : rncl  $30.00 ( lanirdian i f  lxr id
lu l te l  I  Septt ' r t rber 1987. Pl t 'ast '  r t takt '  t l l t ' t1r t t 's  ot

l r r ( )n( ' \ '  otc l t ' t  s  lx tv l t l l l t '  t t t  The Seventeenth Annual

Bat Conference.
' I ' l r t 'Ran<lrr t ' t  u ' i l l  l r t 'hel t l  i r t  Sai  \ \ 'o i l 's  Rt 'stat l -

n l r ) t  ( )n I"r i r lav cvc'rr i t rg.  f - i tkets rv i l l  be $20.00
(, l r r rer l iun t 'at  l t  icost  i r t t  l t rc l t 's  t rvo sr t l r r ' r "av l t lk t ' r ls

lor  soir te to ut t t l  c  otr t i t tq.  f rotn l l r t '  [ lar t<1tr t ' t  ) .
Plcuse trrake t  ht ' t1t t ( 's  ( ) r  l t t ( ) r le\  ot t lets 1ra1'ablc t t r

The Seventeenth Annual Bat Conference l tnd trote'

t l rat  br" l  t r t 's t lar  l i j  Ot to l t t ' r  \ \ 'c  r l l t ls t  te l l  t l r t '  r 'es-

t i ru lant  l t t l r ' r '  tnutr l  l reolr l t '  lv i l l  at t t ' r l t l  l l r t '  ban-
( lu( ' t .  l ' l l is  t t t t ' l t t ls  t l tat  lo l t  sht i r r lc l  l l ( ) t  ( 'ot l l l l  ( ) l t

bt ' i r rg ablc t ( )  g( ' t  a t i t  k t ' t  at  tht '  last  In i t t t t te.

Horel  Roorn (( lanat l ian $$$) t ;2.00 singl t ' ;  67.00

r lorrbl t '  p lLrs : - ro;  tux.
Arr  i r r t l - ,ot tant  l ( ' l i tur( 'o l  tht 'RONI is i ts rnatr t -

r r ra l  to l let t i r ) I r  r 'n g( ' I l ( ' ta l  ancl  spcci f i ta l l t ' ,  t l r t 'b l r t

to l l t '< l iorr .  l - l i , : rst '  i t r tet t 's t t 'c l  i r r  r ' r 'otk i t lg i r l  the

col lcr t iorr  o l  t ( )ur ing,  thc fa< i l i t i t 's  o l  tht 'Dcplr l t -

n l ( 'nt  ( ) l  Nl l t t t r t t l t logv shrtul t l  ( ( ) t r lact  Dr.  Lgcr

cl i rct  t l1.
I r r  tht ' ' l -oront()  i t l ( ' l i  tht ' tc  i t r t '  thtee Ir ta i l t  fot  i  t l f

bat  lcsc 'utch.  ' \ t  t l re Rotal  Ol t tar i r l  NIuscurn,  R.L.

Pt ' t t ' rst . r r t  l rn<l  . f  . I - .  l tgel  are studvi t rg thc svsternat-

i t  ,  of  l - tat  s,  Ior  t rssi t rg part  i (  u la l  l ) '  or i  rno]ossi t ls .  At

t l r t '  l . r ' int la l t  (a l r l l ) t ts o{ the [ ]n ivefs i I \  ( ) l  - I -ototr t r l ,

. f . l l .  I ' r r l la l t l  is  cot t t i t r t r i r rg his re 'st 'atch ol l  the

int t ' rur  l iorrs bt ' t rvcctr  bats arr t l  t l ic i t  i t rset ' t  1r le1
lur i t l  par,  i r rg special  at t t ' l t t iotr  lo t l l t ' l lcur()bi<l logi-

< l r I  i r r r l ; l i r 'ut ion ol  l tat-scrrs i t iv t ' tnot l l  cars.  ' \ t  
Yolk

l l r r iv t ' rs i t r ,  \1.B. I ' 'cnton l t t t l  sevet: i l  to l leagues

{} l ; r rk I l r ig l iurrr ,  Joc ( l t 'bek: t t tc l  Rr iatr  l l i tker latc
st t rd l  ing t l r t 'bclr i tv ioraI  et  o locv t l I  l lats,  i r t t  l t rc l ing

Iolagirrg 5t l l t l ( 'g i t 's  at t t l  ecl to lot i t t i ( ) r l ,  atr t l  s t l t  i l t I

bt 'hu'u ior:
\1. I i .  I ' t ' r r tor t

' t ' l I I r  StV} l l i - I  I IENTH ANNtrAL
N(' I IT ' IT {  J\TTiRI( ]AN SY}IPOSII INI

0N I},TT RESEAR(]H

' l ' l r t '  Scrtrr t tcnl l l  Anr lual  Nort l t  American

Sr rr l rosirnrt  orr  l iat  Rcstar< i r  r r '  i  l  l  l t t '  I  r t ' l t l  l r t ' t " r ' t ' t ' t t

l  r  . r r r t i  l7 ()< lo i r l r  l ! ) t i7 i r r  l 'otot t t t l ,  ( ,arr l t t l l t .
' I  l r r  lor  l r l  , r t i4rr t t i , r i t tg t  or t t t t t i t t t ' t '  i r r t  l r r<l t 's  I ) r"

l . l  Letr  i l ) t ' l r t r l r l l ( ' t l1 () l  \ l ; t t t t r r l l t l r lg,r ,  Ror l t l
(  ) r r t r r r  i , r  \ l r rs lur t t .  I  o l r t t to,  ( , l r t t : t t l l t ,  \ l t rS 2( l t i '
I  l l ; - r ) | i l i ' i )7 i ; /  t "  I ) r .  \ l . l l .  I ' t ' t t lot t  { l ) t ' l tat tnr t ' t i t  o l

! i i11lr isr .  \ i r rk [ ' r t i r t ' ts i t r .  Nort l i  \ i lk .  Orr t r t r i t ,

l l : j .J  l l ' l l .  l l t i -73( j - i r2 l : i )  r r r t t l  Dr.  . f  . l  l .  ILr l l r r r r . l
( l ) r 'p l i r  tn l ( 'n l  i ) l  lool t tgr .  l ' . r i r rc l l r l t '  ( ,o l Icgt ' ,  I i r l i -

rcrr i l i  oI  I ( ] l ( )n l ( ) .  \ l iss issl i t rg:r .  ( )nt l r l io,  L i r l .

I { , ( i :  i  I { i  828 5J( i I )  u l ioni l l  l r t ' r tssist t ' t l  t l r t 'cr lu l l r '
I ) \  . in . r \5() l  I rn( 'nt  ( ) l  I r  i t ' r r t ls  l t t t t l  r  o l l t ' l tg- t t t 's .

l { r 'g i r t  t . r t  i ,  r r t  . r t i t l  l t '< l t t t i t  l t l  s t  sr iot ts r t ' i l l  l l t ' l rc l t l

i r i  i i r t '  l i .or . r l  ( ) r r t l r r  io t r l t ts t ' t t t t t  (R()NI- t l te (( t r t l ( ' l

oI  I ' i r r r i  rs i t r  . \ r t ' t t r r t ' l t r t t l  IJ loot  Strcet  \ \ ' . ; ,  at t t l  u ' t '

I l r r t ' . r r l r t tgt ' t l  lot  r r  l l lo< k oI  toot t ts to l tc t t 's t ' t r t 'c l

i r r  ! t ' r r t t r r t .  l t i t t .  i r l r i t l i  is  lnt t  I ; lotks t t ( ) l t l t  ( ) l  th( '

\ [ r l : t ' t rnr .  l  l r t '  l 'hrrrst l l tv  t ' r t ' t t i t tg t t 'g ist t l t t iot t  l r t

r l r t  R()NI u i l l  l l t ' ( ) rq iu l i ; / ( ' ( l  utort t td r t  t  l tsh l t r t r  at lc l

l l ) r '  ( ' l ) l r ( ) r  l r r r t i l r  lot  t tg,- is lut t t ls  t t l  v ien'  t l r t '  Ral
( . l r r t ' , 'x l r i i r i t .

l  l r t  scl r t ' t l r r l t '  lot  l l i t '  r l l ( ' ( ' t i r lgs is : ts f  o l lou s:
' l - l i r r tsr l r r r  

l i  Ot to l r t ' r
Rt 'g istnrt iot t  f  rorrr  l8:00-21: i l0 at  R() I I

I : i  i t l r r i  I t i  ( ) t  to l r t ' r
St 's: iot t :  l rorrr  ( ) ! ) : (Xl- l7:0()  l r t  l { ( ) \ l
I ) r l r t t t l r r t ' t  Sai  \ \ i rO's Rt 'st l t t t t  l t t t t

S:r t r r r  r l l r r  l  7 Or to l i t ' r
St 'ssiorrs 1rorn 01):(X)- l7:00 ut  R()NI

()rr  l " r  i t lur  nrot  t t i t tg n ' t '  t l i l l  c l t ' r "ot t '  o l i ( '  s( 'ss l ( ) l l

1()  l ) ; r i l lx ' r ' \  t ' t t t t ' t t ' t l  i t r  t l r t '  s l t l ( l t ' l l l  ( ( ) l l l l )e l i t i ( ) l l .

5trr t l t ' r t ts nl to urt t t t  l ( )  ( ' r l t ( ' l  t l t is  tornlret i l iot t
. l roLr l t l t  or t t l r l t ' t t ' t l i t  : r l tat  l t t ' t l  Iot t t t .  , \s in tht '1 las1,
ut  l ro;r t ' lo l r l i r t ' l r  t t tot l t 's t  l t t r l t t  o l  ( i ls l l  I ) l i res lo l '

t l r t '  l i t 's l  < rr t t l t  i l l t t t iot t  t tot t t  st t t t l t ' t t ts .
l  ( ) r ( ) r ) t ( )  is  t l r t ' t  l r l r i tu l  of  t l r t 'ptovi t t r t 'o[  ( ) r t t l t -

r io l r r r r l  is  r t ' l l r t iv t ' l r  t 'usi lv t t ' l t t l tcc l  bv air  ot  bv

ro:rr l .  \ ' rs i t , r ts t l l \ ( ' l l i r lg l r r  l t i t  t tsrr l t l l \  r l t  iveal  t l l ( '

I ) t ' l l rsor)  In l t ' t t tut iot l r l  . \ i r l r t t r t  ( I  t ' r r t t i r l l t l  I  ot
' l ' r ' r  r r r  i  r  r r l ' )  t .  [ ' l t t ' r  t  is  l t t t  t 'x t  t ' l  l t ' r t t  l t t rs al t t l  s t t l ) ' tv l t r
\ ( ' r \  i (  ( '  I rorn l l r t 'u i t l rot t  to n ' i th i r t  t l t r t 'e bl t lcks ol

t  I i t '  l rotr ' l  (  t ( ) l i r l  (  ( )st  $ i r .00 (  l l t r t l t t l i t t t t  ) ,  as n 'e l l  as

I i r i rosrnt '  r r r i t l  t i rx i  st ' t  v i t  t '  ($30.00-$ 10.00).  Pett l ; le

.rr  r  iv i r rg,  : r t  t l t t '  ; r i t  l rot  t  catr  takt '  l t  br ts to t l rc t ' r r t l  r l f

t l t t  sLr i r r r ' ln l i r r r '  ( ls l i r te. lor t  ot ' l ' l t t '  Ro1' l r l  \ i r lk

I  Io l t ' l  i  :u i t l  i t ' l r r r '  t i t t 's t t l lu 'av l l l  lh( '  \ I t lset l l t t  s t ( ) l )

i r ' l r i r  l r  is  t  loscsl  t ( )  t l l t '  l ) ( ) t ( '1.
l r r  t l r t ' r r r i t l t l l t  o1 (  ) r  tobet,  t l t t ' \ \ ' ( ' l l lhcl  i t t  - l  ototr l r r

r : r r i  l r t ' r t ' r r  l r l t ' r t ; :ur l  ( -st t t t t t t  ar t t l  10" ( l t ,  ( ) t  r r ( ' t

l r r r r l  , , r l t l .  \ \ t 's t rggt 'st  rot t  p lat t  lot  l l t r ' lat t t ' t  i r t t t l



I : r r l l - \ \ ' int t ' r

1".  l ' r r  Lr t l i t  ( I ( .1)1.  Lrot t ,  I ; t r t t t r t ' t ,  \ .  l i i ratrr l  (Olrs.

\ l t ' r r t lorr .  \ l t ' r r r lon.  Fnrrrr  t ' ) :  "Sr r t l l r t 'sr ' t l t 's
t r i r \ lu. l \  r l t 's  t ' t1rr i1r t 's  l l t t t r l t is t 's . , ' \  t t ' r  icrr
ol  l  l r t '  I i r  t ' r r< l r  ( , t  oLr1r Rt 'st ' l r t  t  I t  "

I ) .  \ l t  i r r  ( [ ' r r i r .  Lrorr  I .  Lrorr .  I i l r r r r r ' ) .  \ ' . ' l  r r l r i r r -
i t ' r  1\ l r rst ' r r r r t ,  I ) l r t is ,  I 'nrr t<t ' t :  "Histort t '

r l t 's  r  I r i r ( ) l ) l ( ' r ( 's  t ' t t  t t ' l l r t ior t  l r rer  l t 's  sts-
t t ' rnt ' :  r l t '  lor  l r l is : r l iot t  l t t  orrs l i t l r r t 's"

. l  . . \ .  \ i r r r r r rorrs { [ ' r r i r .  o l  ( ) r t 'e()n.  l ' .uq( ' r t t ' ( )R,
t 'S. \ :  " l ) t ' t t ' t  t iorr  o l  sorr l r r  l : r rgt ' ts  l l r
t ' r  l ro lor  l r l i r r ,e,  l l l r ts '

I  I . t ' .  Sr l r r r i lz l t ' r .  I ) .  I I t ' r r r r t '  I  [ ] r t i r .  ' l  Lr l l i r rgt ' r t .
l  r r l r i r rgt ' r t .  I ' 'R(,  t :  ' , \ t  r  t rurr  \  ( ) l  ( l i \ l l rn(  ( '

i l l r ' : l \u l ( ' l r1( ' r r t  i r t  t l r t ' l r t t  I " l t lc .s i t  r r .s / r r . r r  r r . r"
l ) .  \ [ t  nr t t . l { .  } l . r r  k l i r r r t l r . l .  \ \ ' r rgrr t ' r  ( { ' r r i r .  l  r r l r in-

r . l t  r t .  I  r r l r i t tg- t ' r r . I i l { ( i ) :  "  1 ' l r t ' r t ' ts t toprool
lor  o l r l i r r r l r l  l i l t t ' r i r tq i r t  l l l r ts.  '

[ ' .  \ t l r rn i r l t ,  ( , .  . [otrrnlr r i r t  t l 'nt r .  I ' rot t t t .  I iot t t t .
I rR(, ; :  l  l r t '  i r r l l r r t ' t t r  t 'o l  l r tot ts l i t l t l  i r r l t ' t -
Ict t ' t t r  ls  ot t  t ' r  l lo lor  l t t iot t  i t t  l l l t ls  '

l i .  \ lo l r I  t . \ r r r l r r rs [ ' r r i r . .  . \ l r t I r r rs,  I )Kt :  " I ) t ' t t ' t  t ior t
l l r  : r  l ) ip ist  r  t ' l  l t ' l r l r t  o l  r tot  rnrr l  r r r t t l  t  t ' r  t ' r  st ' r l
t t  l r l i r l r  o l  i ts :onlr t  l r r r ls t 's"

I  .  \ .  \ l i l l l r  . . \ .  Srrr l rkkr ' ( ( ) t l t ' r tst ' [ ' r r i r . .  Ot l t ' t ts t ' ,
l )Kt :  I  l t t '  t ' l l t ' r  ts ol  r t t r  t i i r l  r r rot l r  r  l i t  ks
()r)  l l l lg( ' t  r l r r rgt ' t l isr  r  i rn i r t l r l ior t  br  l i l r l r "

.1. . \ .  Srrr t r r tor ts t t 'n i r .  o l  ( ) t t 'got t .  l ' . r ret ' r r t '  ( )R,

[ ' \ , \ t :  "St 'nsi t i r  i t i  o l  t l r t '  b l r t  s s()ni l ]  l ( ' -
r  t ' i r  t ' r  "

\1. I" .  I ; t ' r r tor t  ( ( , l r r  l t ' torr  [ ' r r i r . ,  ( ) t t l rur t ,  ( ,ur l r r l i t1:
" l ) t 's iqrr  o l  l r r l  t ' r  l to lor  r r t ion r  l r l ls  :  i r r rp l i -
r  l r l ions lor  lor l rg i r tgt ' r  o logr rr t t r l  rornrt t t r t t -
i r  l t l iot t  '

. l . l ) .  I ' r t  { ( ] t r t ' t ' r r  \ l r r r r  ( ,o l l t 'et ' .  Lorrr lorr .  ( ,8) :
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rrr , l l r l to lotr t . \ ( ) l t l ( ' ( ( ) l l ) l ) i l l i l t iot tst l l l t t r t t l l l to log,r : t I t t l t t l to l t t -

t : r t ior t  t lcs igrr  t to l , t t t t t t i l tg,  l r t ' t ; t t ts t ' t l r t r  r r 'or t l t l  l l t ' l r la l : rc l : tp-

t i r t ' .  i :J)  Nlor l r l ro logr; t I t t l  t ' thtr lot : t t iotr  r ; t l l  t l ts igt l  ate t l t t '

l r t i t t t l t t r  t t t t r l t l t t t i . l t ts  le: t t l i t lq t ' ,  l r ' \ ' r t l l ( '  p ' t r l i t i ' r t t i t t r l  b:r ts '

l ' l rc I  i r  st  l t r  pot l rcsis r l  a\  \ t l l ) l ) ( ) I  l ( ' ( l  l l r  t l r t '  t lat : t :  l l tet t '  r t ' t ' l t

s icrr i I i t r t t t t  t  ot t t ' i l t I i t t t l '  i ; t ' tut t ' l t  r l i t lg r t lor1r l lo l r lg-1,  ct  l t r i lor ; t '

r i , ,n r : r l l  t l ts igr t : t t t , l  l i r ragine l t t ' l t : r r ioLt t .  Sieni l i tant  torr t ' la-

l i ( ) r )s l ) ( ' l \ \  {  (  l l  l l t t ls t ' l t tot  p l to loui t  a l  l r l l ta l t t t ' t t ' rs r l  } l i t  h l I ) (  lcas( '

rn, t t t ,xr t r t ; t l l i l i t r  i t t  i l r t t t t ' t  . l l l ( l  ( l t l l ( ( ' r - l ( \ i r l i l l t l  ( ' ( [ l ( ) lo( ' l ( i . l t

t ; r l ls  st t l r l ror ls l l t t '  s t ' tot t t l  l r r ' l r t t t l t ts i ; .  l  hel t '  u 'as a11 as\rx i ' t '

t i , r r r  l r , ' t r r l r ' ,  t r  l ( ) l : lg i l lg l t l t i l t t : t t t t l  ( l i t l :  l ) r t l \  r l r : r t  i t ' t l  i l l  t l tcr l l l t t t '

h:r l r i t r r ts l t ' t t t lc t l  to t r tkt ' l l t t 's l t t r t  l l t t ' r ,  $ ' l t i l t 's1l t ' t  i t  t  lo l ; rg i r r3 i r l

t l i l l t ' lnt  h:r l t i t l t ts  t txrk t l i l l t ' tcnt  pt t ' l '  s t t l l l ror l i l lg t l r t '  t l r i r t l

I t r  lxr t l t ,  - t is .

Hete rothermv, Activitv, and Roosl (lhoirc in Eptesicusluscus

I)() l  ls  r \ l ld( ' l

I t ' l r t l r t ' t : r t t  i t ts t r t i r r i r t l t ls  l l l t t r : t t t ' t , t l ts i t l t ' r td t t l  bt ' l t t ' t t ' t r l

t l t t ' r r r r i t .  So [at ,  l ; t l l t l t : t l t ) ] \  I  \ ] ) t ] i I I l r l ) t5 l l : t l t  : l torr t t  l l ta l  t l t ts

(  l l : rnr(  t ( ' I is l i (  t t t l t r  l t l t r t '  rn: t iot  i r t tp l i r l r l iotrs i t r  t l r t '  l i l t '  : rnd

ctolo.gr oI  t l rer t ' l t : t t r .  ]ot  t 'x : t l t t l r l t "  g( ' \ t r t t i ( ) l )  1 l t ' t iot l  r t l  sonl t '

rCr l r t  r t i l ior t ic l  l let .  i t t r  l ( '11\(  \  i l l  l t , r .  l t t t t l l t l t t l t  t ( ' l l l lx ' t l l t t l f t :

tR:rr t ' r  l l )TiJ l .  l l r t ' l r t t r lx tst 'o l l l l t '1rr t 'setr tst t ld\ \ ! : ts l ( ) i r r \ t 's l l -

g,r l ( ' l ( )  \ \ ' l t i t l  cr l t ' t t t  l l i .e,  l l t , r r l t t  { ra ls l ls( ' t l r i \ : t l r i l i t r  to t t r te l

l l l ) l ) ( ' t  l r  ) r [ )or  i  t r  t  l l t  i l  t r l r f t t r : t l  t  t tosts atr  orc l i t tg to l l le i t  st 'x  : t I rd

r , ; l i r , r r lLr tL i r t '5 l : t l t .  I  t ls( ' ( l  Ia( l i ( ) -1( ' le l l ) ( ' l rv to t t to l t i lor  l - lot l r

( ( ;n lx ' r i r lur( ' i l t l ( l l ( ) ( t \Lt t l l l l ) ( r l l l t t l ( 'S( ' \ t t1( \ - l i r tbats l { i1 ' r :n l r l l l

1,  rn: ,1, ' . ,  f l  adul t  t t r l t l t 's  l r t t t l  2 i t r r t ' l r i l t  s)  l t ' t l  r : t t l io- t : tgged ant l

o l ls t ' t r r l i t t t ts  t r ' t ' t t ' t r t : l t l t ' lo l  t l l (  t ( l l l i \ i l l ( ' r l t  o l  l i r i i  l ra l ls t r t i t t t l -

r l r r r  r .  I t t  t l r t '  s l t r i t t r : . .  ( t  ar l1 l r te 'gtr l t l t< 1 l ,  fetn: l l t 's  t t [ tct t  t  t t t t ' t

d:r i l \  t ( )1 I ) ( )1.  t l l ) l ik(  l . i lo l  i t r  l l l t '  s t 'ast l t r ,  r r ' l t t ' l t  lc t t t l t les I leat

l ) l r t i l r i l i ; ) t l  ot  l l t t t i t t i l lg t l t : r i t l r i t i l t .  t l ] ( )st  ( ) l  t l r t  t inre i r  h ig- .h

l r , r t l r  t t ' r t rpt  t  r t t  t t t  t ' .  l t t t r l  i t t t  l  t 'asc l t l t  agi l r t  a(  l  i \  i l \ '  I I : l l ts  rvt ' r t '

l t t t ' l r  lotut t i  i t r  t l t t ' t r i l r r t t i ts .  l t t lwt ' t t ' t '  l l l ( \  s(el l l  l r la l lorr  l l tet t

l ) ( ) ( i \  ( ( 'nr l ) ( l : r l t l l t l ( ) ( l l r ) l ) t t t t t t |0f t t ' t t t l l i l r lJ)r t 'g l l : l l l tot  lat ta l -

i r rg 1r ' rnaies.  I  I t is  t l l t ' t r t to l t 'gt l la l ( ) l \  s l1: l t t 'g\ ,  l ( )gel l l t ' r  \ \ ' i l l l

t t t t tgr  r t r l t t i t t t l l t t l t \5( ' ( t l l \ t t t l l l ! ) t i \ ' l l t  l r ' l l l l r t l ' l tL l l i  l r r ( ' { ( ' le l r -

r  t  s o1 l l t t '  l tats.

The Fre<1uent-v of  ( ) tcurrenct '  o l  His loplasma tapsulalum

in Southern l . .eu Elrgland l lat  ( lo lonies

l) .  . \ t tgt tst ,  1. .  . \ j t ' l l r t ,  ; r l r t l  I l .  \ \ i tk .

I  ht '  l l r tpo. t '  ( ) l  l l l i \  \ lL l ( l \  \ \ ' l l \  t ( )  ( ' \ : l ] t l : l l ( '  t l ] ( '  l l ( ' ( l t l ( ' l l (  \

r r i r l r  rv l t i r l t  r l t t ' I t t t rgt ts I I t . ; l r t l t la. : t r t t t  t r t l t t t t lu l tur t  ot ,Lr t r  i t t

gtr ; r t r , r  t l r '1rosi t .  l tot t t  l l t l  r  o l r t t r i t ' '  i r t  S(,Ll t l l (  r t t  ) ' i ln l  t rq l , t t t t l .

\ \ i  ro l l t r t t r l  iJ l  qt tan,r : ; r r t tp l r 's  lorrrr  l0 to lot t i t :  o l  , l l lo l i . r

l r r r  r ] i r l r r . '  i t t  Ncr l { r tntpsl t i t t  : t t t t l  Rlror l t '  I . lar t r l .  I  l t t ' r t  ur t t

: r rsa\r ' r l r r t ( .1)( . lot t l t r ' l t t ts t ' t t t to l ILrnl t . ; t t laturt t . . \ l isatr t l l l t ' .

I r '5t(( l I l (g i r l i \ ( ' lot t l t t l t t t te. t ts.( ' i r t ' t tot t ls t t l ; t l ls : t t l t l l i t ' t iz t - . t r ,

ar t ' l r t r i t l r r t t lorot t r l l t t l t ' t l t : t t t lLt l t t t tg- t t . t l t l t ' t t t<t l , t r r r t l i l t \ r 'u
l . r rgf l r t i t l  l tatr i r l r tn i t 's .  I I r tnt ' r t ' r .  i t  i r t l t ' r r  l l t i . l .  H. tapsulalut t t
j \  l ) ( ) l  (  o l ) r ) r ( ) l I  i r t  t l t t ' ' r  tot t t l i l i r l l ts .  l ) t  l i r r i t i re r  r r l l r  l t ts i , , t t  t t l t

t l r t 'pt t 's t ' t t i l  o l  t l t is  p: t t l rogt ' t t i< I i t t tgt ts i t t  l r l l f  t , r l r t t t r  ( ' l l \  i l ( , t l -

r l renls a\ \ ' . r i t \  [ t t t  l l r t  t  
' t r t t l r l i l lq 

bl  l r l t t  l l io logists.r l rd l ( 's l l l rg l ] \
( .1)(1.  l l : r t  l l io logir ts rr is l r i r rg r t l { ( , t r i t i l l i ( ) t t , r t t  l t : t r i l lq gt t ; t t to

s:unplcr  l t 's t t t l  s l toul t l  ur i t i ' l - .  . \ i t ' l lo at  t l t t  at l t l r t 'ss gl \ ( ' l l  l l l

l l t t .srrnlxrs iLrr t )  l ) . r t t i (  i l )J l l l :  sr ' t  t iot t  i t t  t l t t ' l t r t t  k.

The ( i rmmuni(rat ion Role of  Echolocat ion ( la l ls  in

Vesperti l ionid Bats

. ]ot t : t l l t ; t I t  IJal t  ot t r l t t '

I t l : r rb: t t  k l r tcst ' t t l r t t i t t t ts  o l  t t  l lo lotat iot t  I  l t l ls  to, \ /1o1t. l  l l i r i

/kgr.r . r  l r t r<l  , \1.  \ ' t t t t t r l t t ( t t r - t . t .  ; t t I ( l  ( t r  / -a.str t r t t t  I t t t t t t l i :  t ( ]  i l \s( ' \ \

t l r t 'potent i i t l  of  l l t t 's t ' rotr i l iu; t l io l t :  i t t  t r r t t t l l t t t t l i t : r t iot t .  I f

r l r ' r igrr  o l  cr  l to lor  l t l  iot t  t  r r l  I  r  t ' l l r t  ts l , r t r tg i l tu \ l  I  l t l t 'g\ .  I  1 l r  r  c l i t  t

th l t  loragir tg b;r ts wi l l  l (  s l ) ( ) l l ( l  l l lot( ' r ( ) ,  a l l :  r i r t r i l l t r  i t l  r l t  s i t l t t

t ( )  t l l ( ' i r '  { ) \ \ ' l ) .  1 }r is l  or  k io l lou :  ot t  t l r t '  u ot  k ol  B:rr t  lar  {  l ' i t l t ; t l

l - r , r l .  Srxiobiol . .  l0:  ?7 1-27:) .  l { )S2i  rv l rosl t , ' r . t r l  t l lat . \ I .  l t r t t -

f r igrrst 'nr()rr te lo l t ' r ' t l i r rqsi t t ' : t t :pr t t t r l t t l  posi t i r t l r  t r t t l r t ' r : t l ls

ol  ror t rpt ' t i l i t : , : r r t i l i t ia l  l ( ' l ) l ( 's( l l l i l l l { ) l } \  ( ) l  l l l ( ' \ l t l l l ( ' .  i l t } r l  t l l ( '

r t r l ls  r r l  srrrrprt t r i  l ipt t ' t t t  t t i  f t r . r r t ts.
I ' r r ' :c t t t l t t i t t t ts  to t l r t ' ,1I t 'o1i . l  s l ) ( ' (  i t 's  \ \ ' ( ' r ( ' l I1: l t l t ' i l t  tht ' r  i r  i r r i t r

( ) {  l (x} \ t .ut i l  l r ) rag, i r t ! ,  t i t t : ,  t r l r i l t  1 l } ( ) \ ( ' t ( )  1- .  l t r r r rn l i .s rvt t t '

1r t ' r lor tner l  at  Io l te i t ie s i I t 's  o l l l l .  St i l t r r r ] i  l r l t 's t ' t t t t ' t l  i t l r  l r r t j t r l

th l  r ; r l ls  o l  rot tspt ' t i l i ts ,  ta l l r , r l  s i r l l i l : t r  t lcs igt t  i r l l t t . r t tot t .

barrdu' i t l t l r .  l )at t ( ' r t l  ( ) i  l r t r l t t t ' l t<r  t l t . t t rgt  ( ) \ r ' l  l i l l l { ' } . ; t l r t l  t l t l ls

ol  drJf t  rerrr  t l t ' r igrr ,  i r t t  l t td i l lS,  t l lc  ( . I i  I ' t r1 t  l r l ls  o l  Rl t t t t r t lophul

nt tquplry l lus.  L.  I t r t ta l i .s  r r t ' t t ' r t l : , i  ] ) l ts( ' l ) t t ' ( l  r r ' i t l t  t rotr l l ; t l

r r r t rspt '< i l i r  r : t l ls .  r r r l tspt ' t i l i t  f tecl i l tg l l t tzzt 's . ' l t r t t l  t 'ath ol

l l r t -st ' tno st intLt l i  p l ; t r t t l  l ratk i r r  Ie\(rs(  ( i ) l t l ro l  st i t l rLt l t

int  l r r r let l  " r t l t i t t ' t t , r is t ' .  r (  \ t ' l \ (  ( ( ) r l \ l ) r (  i l i< r ' ; r l l . .  at t r l  [ot  t l t r '

, \1t ,4 l r .s s l r t ' r  t 's .  l r r  t i I i t  i l r ]  l r '  1rr1t iLtr  t r l , I I r  o1r. i  r  : r l  I r .

. \ t l r r r t l r t l teBr i r ish(.olrr rnbi l i t . \ l  l ' l r i t rar t l r t r i ' t . t t t t l ( ) t t t : t t i r r

1,X/.  l r r r t l rzgrr . r )  l ( ) ( )s ls,  IesJ)() I )s i \ t ' l less l ( )  p l : r r l r l t t  I  st i l l t r r l i
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i r t r r t ' : rst 'c l  t l r l r l r r t i i : r l l r  r  . r0".r  r r l r t r r  l l t , ' ro i t t tg l l l r ls  l l t t : t t r r r '

ro l l r r r t  in t ' : r t l r  . f r i l r .  .111'o1rr  ' ,  tnnurt t t t .s i . :  l l i t :  i r r  [ i t i t i r l t
( i r iLrrrr l t i l r  rcs;ront l t ' t l  u l r ) \ t  \ l r ( )nql \  l ( )  ( ( )n5l)((  i l i r  te l l : .  .11.

I t t t  Lf t tgt t .s in ()r t t . r t  io r t iso r t ' l l r  1r ' r l  s l tot tg l r  t ( )  (  ( ) I Is l ) ( ' (  i l i r  t ; r l ls ,

l r r r t  t ' r t ' r r  r r ) ( ) r ( ' \ ( )  l r )  t l l (  r ) { ) \ r ' l  I i l t i r tLt io l t i t t ts . t i r t r i l t r : . . \ t  1r ' t ' t l

ing s i t t 's ,  t l t t '  r , r ; lor t : i r t I t t : r  o l  . \1 ' , r ;1 i i  l ; r t t :  t i l ts  Jt ' r .  1t i r , -
r torrr t t  t ' t l :  t tot t t '  o l  l  l t t  l l : t t :  i  r t  : r  l t ' r  t l i t tg s l r ' ; r t  nr  \ \ ' i l \  ( ) l )s(  l  \  ( ' ( l  [ (  )

i r r r  t 's t  ig:r t l  t l r t '  : t  i r t t r r l i .

I - .  l tot t 'u l is  r ts l rorrr l l r l  rn l ) \ t  \ t r ( )ngl \  lo t l rL l t t r l r r tg l r r rzz

sl i r t t t r l t ts ,  l t t t t ; t lsr , . l t r tnt t l  r ( ' \ l )1)r l \ (  i r t  l l , r t l r  t l r t  r t i t l t r t : r l  r , r r l -

s l r t ' t i i i t  l r r r r l r t ' r t ' rst  l t ' t t l i r tg l l r rzzsl t r r t t r r l i .  i , . l t r t r t ' t l t t  i ( ' luul( ' (1

rr ig l r t l r to lor : rgr ' l r l l l r ls : rnr t i l i r r r r in:r t t t l l r r r r r r l l .F l i rLt i l r t ' rs.
(  orr t i l t .  ) .  l r r t r l  l r t  t  i l r l  r  l l : r \ (  \  \ \  ( ' r ( ' (  ( ) r [ [ l ( )n.  i  s l ) (1 j : t l l \  t .  l t t  t r  , t I l t '

l tat  l r tusLrct l  l l l r  i r ) \ (  (  l .

l l r t ' l i r t t l i r tqr  l : r :gt l r  str l r l r , r t t  t l tc  l t r l ) ( ) t l l ( '5 j \  t l t , i t  l t . r t . :ut

i l t l r i r (1r ' ( l  lO 1t ' t ' r l i r rc r ; r l l :  i l t , rst  s i r i l i l r r r  i r t  r i r ' ' rgt t  lo t l l ( ' ; r  , , \ \ l r .

l l r t r r t r t t .  l l t t 's l tOrtg i r l l r i r l l i r ) r r  o l .1/ .  l t i r1/rrqr?\  l ( ,  / i  ; f , ! r r -

p lL . t l lu.s t  l r l ls  : r rget 'sts ih l r t  t l t t 's t '  i t ; r ls  rn:n \ l t ( ) \ \  (  u1 r( ' i l l \

loulrr t ls  r t r t : r i r r  r ror l l  sorr l t l : .  \ \ ' l r r l t  , l / t 'o1l . r  l r l ) l ) ( iu t l )  ( ' i l \ ( ' \ -

r l to l r  on : l  l (J l : rg i l r - l  nciqlr l rorrr  in i r l l (  u1l) t \  l ( )  \ l ( ' ; r l  l r  l r ru:r i l r l
i  r tstr  l  .

A ( iomparison of  thr  Foraginq I i tokrgr ol  , t l lo l is  arof is at t t l

M. Iuci fugus in thc Alberta Foothi l ls

Rolr l r t  \1.R. I ) , l t l r  l .n

I- l t t Iot : tq ingtroloqrol  \ \ l l l l ) i t l r i ( , I l t r r l r .s l t i r r l r r l t rs: t l t t l ,11.

t 'z 'o1r.r( l l re lor tqt l r t t t r l l ) : r l ) \ \ ' i lsstr i r l i t t l  i r t l l tc l {o ikr  \ lot t r t t . i i r r

ioot l r i l ls  o l  sorr l l tut 's t t ' tn . \ l l t t ' r t : t  i t t ;ut  l t t l t ' r r t l r t  t r t  i r tvt . t i ; : t t ,

l ( ' \ ( ) r l ( (  l )ar t i t i ( ) r r ing l l t ' lutcn l l l ( ' \ ( '  l \ \ '1)  s l r t ' r  i t : .  Spl t l i : t l  r t r t t l

I t ' r r t lxr l r l  l l (  t i \  i t \  \ \ ' i ts  l t - ' r t 'sst  r l  l l r  t r t r t t t i l t i r  i t tq t r  l to lot . t t i , , t t

t ; r l ls  r r r r r l  ( l r l ) lur i l lg l l : r ts i r t  r t r is l  l l (1\  i r t t ( l  l t : t l1r  l t ; t i r . .  ( ,  r I t i r r '

l l l r ls  ut ' r r ' t ( 's l ( ' ( l  l ( ) l  t l t t ' i t  r t l r t t t r t t t r t ' r i r l ) i l t l \  l t t t t l  r t l l i l i t r  tor : r1r

lut t  i r tsrr  ls  i t t  t l t t  r t i t  l r t t i l  l tot t t  st t t  l : t t  t  s.  [  ] t t '  t ' t  l to l r i t  : t t  i r t t t  l t l ls

r  et  ot  c l t ' r l  l t  onr l  r t ' t ' - l  l r  i r te i t r t l i r  i t lLut l  :  r r  t ' t  t , t l :o t  t t t t t l r ; t l  t  t l .  I  I t

5 l lu( lL l t ( ' ,  l l t t ' t ' t l to lot l t t io l t  t r t l ls  o l  l l t t ' l r i r t  \ l ) r ( i ( \ : l l ( ' \ t ' l \

s i rn i l l r t  l lut  l l tor t 'o l  r ' , 'o1i . i : t t t ' tot t r i t l t r : r l l l r  l i ' :s  i t t t t ' l i : t ' . . . \1.

l i 'o1ts l r r r l r t ' t l  rnrrr  l l  r rotc r l ;ut t  ot t tct l i l l l t '  r t t t t l  r  r tLt l t l  l i r  t r t , r t t '

s lon l r  l i rat t  .11.  l t r r  i / t rqt t . r  t l t tc  1o r i ,o1l . r '  l t l t l t ' t  t r  t t rg l r ieclr t tg.
- [ - l r t 's t ' ; r l t t ibrr t t ' r rot t t l ; t tcrr ' r ' l ln i t l t t l t t ] t . r ] t i l l t l ' t rst ' l ) i l l l ( '1r l \ ( ) l

t l t r '1$0slr t  t  i t : .  \ \ ' l t t  t t : ts l t t t  r / t tq l i . rur t r  l l l ( ) \ l  (  { ) l l l l i l l r l l  i l l  i l | ) r  l l

; l le: ts,  l ) ; l r l i ( t t l l t t l r , t r t t  t ; r l t i l  l l r t t l i t ' r  r l l  l t l t l t ' l  t r l tLt t '  l l t ' t t l t l

i r t :ct  t  : t l r r r t t t lar t t t '  ur ts l r ight ' r l .  i 'o l t \  t r ; ts ; r i t r ro. i  t  r t  l t ts t r t ' l t

l 's t r i t t t ' t l  l { )  nr()r1 ' (  l l r l l ( ' r ( ' (1,  l i t t r ' : t t r l  l r r } t i t ; t ts .  l ' l t t ' l r t r  i t t tLr t -

s i t r  r : r l ls  r rnt l  s lou r t t : l t t r r r r r t t ' t ; t l r l t '  l i ie l r t  l t t la l , t  l i  o l i r  lot  l l t i :

t t l rcol : i l r r ; t t ior t .  I r r  t l re l : t l r  r ' i 'o l i i  t r ts l t t l t '1r t  r t l  l r tk i t :g i t ; :Lr  ts

f tor t tsrrr l ; t t t ' r t l l r  l : r r r r l j r teort l l r r r t t r lutr i t r r t r i l { l r '1 l l i \ (  t ( ) l ) t ( ' \ -

t ' r r r i t t t ' r lsourtr ls.  l lo l t ' r t r .  t l l ( ' \  \ \ ( ' l (  r t l :o l t l t l t ' t r ) ( i t l ) l t l r { ' l ) r ( ' \

i r t  t l t t ' l r i t  l r r r r l  l ic l t i  r ) l is( ' r \ l r t i ( ) l l \  tot t l r l  t ro l  tor t l i t t t t  I ) l (  \ i ( , t i \

srrqg,( 's l i ( ) r t i  l l r i l l  l l r (  \ (  l t : r ts l l ] r '  g l r ' , t t t t ' t r .  ( ) l  p: t r  t i t  t t l l t l  i l t t ,  t

t 's t  i :  t l t r '  1a( I  l l r i l t  l l r ( '  \ l l r ( l \  : l l ( ' i l  \ l t l ) l ) l ) l  l r  l lo l l l  t t l l t l t '  : i l t t i

r t ' l l ror l r r r t i r t ' : r t t i r t '1t ' t t l r l t ' r ; 'o l t r l ; t t l l l t t t , r : l t 'x t l t ts j r t ' l r  t l t : t lL

I t r t i l t rgus.  I t  l r i r l r r ' : r r r  t l rc l r ig l r  t  r t t ' tg i  t l t  t t lut t ls  o l  l i ' t t t : t l ,  l r r r  i -

f r rg l r . l  r  l t t t  n() l  l ) ( 'sul) l ) ( ) l  l ( ' t l  l l r  t l r t  l r ln ; t t  t  i r r l  i l ts t  t  t : t l r t t t t t i l r r t i  t

l rn i l  s l l r t t . tool  g l<lrr ' i r tg: t r tsot to l  t l r t ' l t t t l r .  [ - l t t  lot t ' t  t t t t ' tgr

t l t rn;rrrr ls in l ( l  ( ) l ) l i ( ) r t  o l  t r t l t ' r i r rg r l ; r i l r  Lt t t l rot .  ) tor l i r t ' t ,  r r i l t tn

i l la l ( ' \  t ( )  ( ) ( r  u l ) \  t l t ( ' l t t t r t .  I  l tc  t l i l l t ' r l r r t  { , , t ; re i t rS \ l l l r t (g\  i r l l ( i

1 l t ' r  l l ts t , l l  r ' i ' r ) / r . \n l1 l \  l t l lo l  l<t t r t l t 'sr i l  l l t i r :1r t ' t i ts lost t t r tss '

Iu l l r  rc l r r  l l r t ' i r  rorrr tg rr l t l i r ' / t r r  1/ /1g?r. \  ( iur  I l ( ) t .

Seasonal  Strategies of  Energv ant l  Tinre Al l r r :at ion in

P hy I k x to nt u.s h a.s I a tus ( Phvl lt istomidae )

( i . i ' .  I : i t ' l l .  l  . l  l .  I i r r r rz.  K. . \ .  \ r rqr .  rurr l  ( , .1 .  \ l t  ( . r : r< kt ' r r

\ \ i '  t  x : r r r i r t t ' t i  l  l r t '  r ' r t r  t  gt  t  i t  \ l r i t ( ( 'g i ( ' \  (  ) l  I ) l  (  ? l l l in l .  l r r  t . i t  i  r r r l .

: rnr l  r t r r r t  r t ' l r r r rc l r r r  ing l t ' r i r . r l r ' .  i l l l ( l  l r :u(  r r  nt : t lL I ' l t . , l lot lor t tu;

I t i l  \  l  ( l  u. \  r r r ' l  r i  r r  i t iar l  l r t ' t r r  tot , \pr  i  l  l  l ) l t  l  r rn i l  St ' l r t t r r t l r t ' r  1 ! ) f i l .
' l i t t t t l r r r t lgt ' t :nt t t 'o l r l : r in l r l r r r i t tg l r r l iot l r rk i r ig. ' lot ; r l r l : r i l i

lnt ' rgr  cxlr t  r t t l i r r r r t '  t l ) l : l ' . t ,  i ) l l ( l  \ \ i t t t ' i  l l t tx  nt t t  r t t t ' l ts t t t t 'c l

r l i r r  r  t l r  i r r  l r r  t ' - l i r  ing l r t t i rn l r ls  u5ir1g, l l l t ' t lotrblr  labcle<l  u ' l r ter

t ( ' ( I In i ( lL l ( . \ \ i  t l r t ' r r r r : t ' t l l l t t 'scr : t l t t t 's . {o l r t l ) inf( ln ' i t l t l t r rb l is l ret l

i r r torni : r t iorr  ( ) l l  t l l (  (ost  o i  l l ig l t t ,  : t r t t l  t l t t '  rotr tpt ts i t i t t t t  i t f

r rn i r r r rstrrrr t lsr t l  I t l l ' l l t t .s lor t t t r . ;  t r t t 's l i r t t : t l t l t l tx l i r r takt ' ; r t r t l t l iet
(()ur l ) r ) : i l i r ) r ) .  l t t r I r l  l l ig l r t  t i t t t t ' . ; t t rc l  t0 l i tg i r rg r ' l l t t i t ' t t t r .

[ ) r  t 'gr t r r r  r1 iL r t t ; t  l t 's  r t t t t l  ] ta l l t t t  t t t ; t l i 's  r r 'e l 's igr t  i l i t  arr t l l  l rc.n i t  t

t l r . rn l : r t  t i l l ing l r t ( l  t tot t - i r 'ptrx l t r  l iv t '  l t  r r t l t l t 's .  bt t t  t t r t ' r t  ncte

rro ' igrr i l i r ; r r r t  
t l i l l i ' t t t t t t :  in r i l l t ' \  i t l  l : t t t r  l l t r r .  tot : t l  l rodr

rrrr t t r .  l ) l - [ ' .  lor . rg i r rg i l ieht  t i r r r t . .  r t t  I i t r : rq i t tg c1l i t i , t t t r .

. \ ( lu i r l  ( l i l i ( ' l r ' i l t t r  i i l  t l r t 's t ' l ) i i l :ut letr ' l \ l ; t t r r ' t t ' t t  l l t t l : t t i t rg l tnt l

l l0r  l i r (  l i r l ing 1t ' r r I r l r 's . : rnr l  l l t ' lut ' t t t  l t ; t t t : t t t  t t l l t les l t t t t l  [e l r t : t les

rr l i r  l r , '  o l )sr  Lr t t t l  l t t ' r r tust '  oJ sr t ta l l  sat t t l r l t '  s izts.

\ l r : r r t r r r r r r r l t t l r r t ingt l r t 'pt ' r iot lo l rn:r t i t tg{ . fatru: l r \ lh l t ( l l l t ( '

i r is l r ls t  r l l r i l r  l ic i t l  I r r t  t r r l ;o l i r  l i r t (  r l r ( : rs l l re( l  (  l7: i . ( ;  k. f  dal  ) .

r r l r i r l r  r r : r r  l i l " . ,  l r i t l r i ' r  th l r r r  t l r t  l i l t {  o l  l r  s inr i l : r t -s izt ' t l  I l t ret t i

nr , l ,  r l rn i r rg i l r r 'ptr i rx l  o i  1; t t ' l ] r t :ut t r  ; t r r t l  l ; i t t : r l ior t  l , \ l r r i l ) .

I  i r i '  I r ie l r t ' r  r l l i i r  t 'ut ' rgr  ( ( )5t  i i  ( l i t ( ' (  l l \  a l t l ibulablc 1()

i r r i  r r  r tncr l  r ( ) ( )st  i r (  l i r  i l r  : rssoc i l r t t ' t l  u i th r l ta l i l rc i t r ) ( l  I l l r re l ) t -

n l i r i r r l ( ' l t . i l l ( r ' .  : rnt l : r r  t  out) ls lo l  20uo0l  l ) l ' .1 ' - t l t r r  i r ret l r i5 l )c l i ( )d.
L.r t r . r l i r rg l i 'ntr r l ts I l : r ( l  s lu l ) r is i r rg i r  lon l ) l . l " r ,  u l t i t l t  d i t l

notr l i l l t ' rnr i l lkr l i l \ l l r r t t l l r rst 'o l l r t tS-r l r l l t ( ) l r t t l t t - r t ' l l t i tc l t t r ' t t r t

1r 'n l r l t  s ,  l r l t l ror ig l r  rn l rss s l r t ' t  i i i r  F I I I {  o l  I r r r  t i r t ing [ ( ' rna] t 's  \ \ 'as

! i " ,  I r ie l r l r  t l r rn Ior  l )1r ' r l r in l l  i t  t t t ; i l ts .  Hotr t ' r t ' t ,  i r t (  ( ) l l ) ( r r . r t i r l l l

I l r .  r  o: t  o1 1rr tx l r r r  t ior t  o l  r r r i lk .  l i r  t : t t i r rg 1t ' r r ta l t 's  l rat l  lotal t la i l r

I r r t rgr  int l rLt t  i r l t i t I t  $t t t ' :otnt  ?fJ 'u g1l t t t ( ' r  l l l : in l ) legnant
:rrrr l  l l ' i ,  g lCi l t (  l  L l r : l l  not t - t r '1; t0t l t t t  l i r t '1t ' t t ta l t ' : .  1-hLl . .  dtr t i t rg

Lr(  l l r l i ( )n.  l l r r l r l t ' t  l r r t  iut  t t r rs ing t l t t  i t  t ' t rergr i r r takt '  l r l  t t t t ' t ' t

t l r t  r l t ' rnr i l r r ls , r l  r r r i lk  pr t t l t t r l i t t t t  u i t l tot t t  l t : rv i t rg to t 'xpt ' t tc l
( ' \ l r : r  (  n(  ls \  toolr l r r i r t  i t .  I  l r i :  t t 'orr i r rg 1r: t rat lor  iscrpl l t i l recl  bt

rrr i r r r rgt  in lo l rg i r rq l r t ' lurr iot . \ \ ' l r i lcrrr : r l ts l r l t t l  t rot t - lat t . r t i t rg

Ir  nr ; r  l t 's  I t ' r r t l t  t l  to Lrst '  l r  nr i r t ' t l  r l i t ' ts  o l  i t tsct  1s : t t t t l  l r t t i t ,  t  t rct  gr

rrnt l  r r  r r t ' r  [ ]  r r r  r  l r l r res \uBg( 'st  t l lat  l : t r  t l t t i r tg lenr:r l t 's  lc t ' t l  txc l r t -

s i r l l r  orr  i r r : r t  1s.  [ . . t t  t l r t ing 1t ' r r te l t 's  s l ) ( ' r l t  i t r r  l rvt ' r l rge oi  i ] .1)2

lr  n ig l r t  l r ) l i rq ing.  i l l )or  r r ror t ' t i r t t t ' thr t t t  IJr fg l l l l l ) t  lc tnales l lu l

, rn l r  l i " ,  r l r ( ) r ( '  l iu l ( '  t l l i l l l  l t { ) l l - r (  l ) l r ) ( lu(  l i \ ( '  1t ' t r t : t l t 's .  Fr l r . rg i r tg

t ' l  l  i r  i t  nt  r  o l  r  t 'prr i thrr  t  i r  r '  l t 'nrr lcs (  1 1.2 k.J l t )  u as s igr t i i icant l r

l r ig l rc t l r r r r t  t l l l t  ( ) l  l l ( )n-r( ' l r rot l t t t  l i r t '  l i ' r r r l t l t 's .  r r , l t i r  I r  In; t r

r t  l lc t  I  gr t  l r t t ' r  i i ror l  r r r l r i l : rb i l i t r  i r r  . \pr i l .

\ \ ' i r r tcr  Act iv i tv b. t  Lptesicus fusczs:  The Inf luence of

.Energl Reserves

l l .  \ lar  L l i  ieh;un

I t r ' : t t ' t l  l l r (  h\ l ) ( )1 l l ( r is  t l r i r t  I t i l t t t t tat i r tg big bronlr  bats

i l . l t l r ' : t t r \ l?/ \ (?r . \ ) i r t ' ronrt i r ( l i \ ( ' \ \ ' l rcr l t l t t ' \ t t 'atha(r ' i1 i (a l l )
Ior  t ' r r t ' rqr  r t ' : t ' r r t ' lcrr '1.  I  l i rct l i t t t t l  th:r l  l ) l ts  rv l to bt ' tornt '

. r r  t  i r  t '  : rs.r  l : r \1 i1 ' \ { ) r t  r l t r iLr l i l  l  r  : i l t ) t r  t to r t ' l l t t io l ts l t t '1u'et ' l r  bodt

l l r : l :5() i l . r t l t ' i r ' l : l int l r l l r l i ' r i l t l t l l l t t t t ' l t t t t l .2) l t : tvt ' l t tut ' r t ' l t t ' rgt

l  (  \ (  )  \  (  \  '  l r ,  r t l r  r r r : r :s.  1:r t  l t ' r  t ' l : )  that t  i r r r l i "  t t i t r : r ls  st i l l  h ibt ' r  -

n i l t inq.  l  l l ( ' l ( ' l r i :  no s igrr i l i rarr t  r t ' l l r l ions between r i t l r t r  t l r t

nur:s oi  l : r t  r  or t l t  r t {  l r r r r l  t l rc r l : r tc ol  t l t l r lut l  o l  : tc l i r t ' l tats.  I 'hc

i l l i l \sr 's  ( ) l  inar l i r I  l re ls s: t t t t l r l t ' t l  lhtortgl tot t t  th( '  \ \ ' i l l te l  : l t  : l

I r i l r r  rn;r t  r r l r  rR-17. I  I  1SL)0.2,e, .  n- l l6 l  \ \ 'cre s igni l i rant l l
q l ( : i tc  l l l :ur  l l lc  nrrsst ' :  o l  l r t l i r t ' l r ; t ls  ta l r t t t recl  in bLr i l t l i l rgs

r x I  l .7.-* ,  0. i lg, .  n l i j  i .  I  hc rrursscs ol  in l r r  t ivc b:r ts f tor l  2 NIarch

: l r rnpl ts.n{:u t l i ( ' tnr l  o[ t l t t ' l t ibt ' t r tat i r t r t l )cr i r ) ( l  (x- l i ; .3r0.2,

n. l i i i i r r t rL ' r r lso: igt t i l i t : r t t t lv l t t ' :n i t ' t  t l t : t t r t l rost 'oIai t i r t 'bats.

i l rc l ; r r  ror l t r r to l  i r rar t i r t ' incl i l idualr  1x=2. l ( i :0.  159. I t=18)

l r i r  r iqrr i l i r : r r r t l \  gr( ; l l ( ' r  l l t : tn l l r : r t  o l  l t r t i rc bats (r=0.63 1

0 l ( l r . ] .  r r . . t i . i  I iot  tuo i l i l Icr t r t t  s iuc r  l l tsst 's ,  l { i  o l  l r  t t l ta]  o i  l lJ

l r l i r r  i r r t l i r i t luels nt ' ig l r t ' r l  l t 'ss t i r : r r t  t l ) (  n lass l ) redictcd {()r

i r r r l i r tb;r ts l ter i r tq l i ibetr l t t iotr()r )  l . \ l ) l i l .  I ' l t t 's t ' r t 's l t l tsate
( r  )n\ i \ t {  r l t  \ r i l  l l  1 l l ( '  l r r  l r r t  l resis l  l r : r t  l r r t  s bt  t  0rr tc a( t iVe al  (  r r l l -

t , r l l r  lorr  ( 'n( ' rq\  r ( 's( ' l \ (  l t ' r ' t ' ls .  l rossiblr  to l ind lurd.

")

)
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Habitat Use and Social Behaviour of the Tent-Bat,
Ectophylla Alba

Anne P. Brookc

The habi tat  use and social  behaviol  of  ktophyl la albawas
studied in the wet tropical fort.st at Finca f,a Selva, Costa Rica
dur ing June-July 1984, Apr i l -May i985, Jan.-Apr i l  1986. E.
albahas a c lumped distr ibut ion in secondary growth bur can
be found scattered throughout the pr imary forest .  Roost tenrs
are dist inct ivc in the mannel in which they are cut  by the
animals. Tents were found in eight of the nine common spe-
cies of. HeLioconia at La Selva, as well as in epiphyres, saplings,
and other understory herbaceous plants. New tents were pre-
dictable, based on location, age, accessability and angle of the
leaf.. Heliconia tents are serviceable for at least nine months
and norr-hel iconia tents mav be used for at  least  l2 months.
Indiv idual  p lants were used rept i t ively l r r r  three years,  wi th
new tents being cut in freshly emerged leaves. Day roost and
night roost tents of a single group of bats were lo<:ated in close
proximity. Bats used day roosts continuously for periods of at
least  45 days.

I  checked al l  tents dai ly for  bats in 1985 and 1986. Forty-s ix
animals u 'ere marked with nurnbered alurninum col lars in
1985. Twelve (26%) of these were recaptured in the sarne area rn
1986, including one of six young; however, only four individ-
uals were found consistently. There were 34 animals new to the
area marked in 1986. Groups ranpJed in size from two to 17
indiv iduals and were of  mixed gender composi t ion unt i l  par-
tur i t ion in mid-Apr i l .  At  th is t ime groups div ided forrning
bachelor 1n=3) and harem tents (n=5). Harerl tents contained
two to four females, a single adule male, and frequently a
non-reproductive male. Bachelor groups consisted of two to l 2
adults and juvenile males. Births were highly synchronous
both within and between tents with a single pup being born tcr
each female.  In l98l l ,  dur ing the three week per iod of  depen^
dency by the pups, the six females nursed pups other than their
own 207o of the time. Recapture data does not suggest that
individual members of tent groups are related although sam-
ple s ize is smal l .

The Ovarian Cycle of Myotis lucifugus: A Critical Review
of Previous Studies and a New Hypothesis Based on

Recent Observations

G. Dale Buchanan

Our concept of ovarian activity rn Myotis lur:ifugus stems
principal ly f rom classic studies by Mary J.  Guthr ie and Wil-
l iam A. Wimsatt .  and their  students.  As descr ibed, the ovar ian
cycle fits the classic mammalian pattern except for the cessa-
tion of activity during hibernation. Briefly, a post-lactational
follicular growth wave gives rise to several antral follicles, but
only one survives. Mating prer:edes hibernation, but ovulation
does not ensue, and the single mature fo l l ic le,  which is dist inc-
tive due to accretion of glycogen in the cumulus oophorus
cells, persists with no evidence of changes until spring. C)vula-
tion occurs l-3 days after permanent arousal, during which
interval both follicle and ovum undergo pre-ovulatory changes.
Luteinizat ion is rapid and a sol id corpus luteum is usual ly
present when the conceptus reaches the 2-cell stage. There is
renewed folliculare growth during pregnancy and follicles
often acquire antra before regressing. The corpus luteum
regresses at the end of pregnancy and there is no corpus luteum
of lactation.

The existence of a post-lactational follicular growth wave is
inferential. Such a wave has been described in Myotjs grlses-
cens and one would have to occur in young females that
mature before hibernation. However, there is rro published
description on ovarian activity during the critical August-
September period when the mature follicle is selected. The
static appearance of this follicle and the absence of other antra]
follicles is convincing evidence that it survives and ovulates.

However, this does not prove that all follicular activiry is
halted; in fact, recurrent growth of secondary follicles lras been
described in hibernatrng M. lucifugus. On rhe other hand,
ef lor ts to induce ovulat ion by premature arousal  arrd. 'or
pi tu i tuary hormones led to the conclusion that the hvpotha-
lamus or pi tu i tary was refractory to st imul i  in the f i rst  part  of
hibernation and that function returned gradually during the
second part.

The crucial evidence for the refractory.'recovery hypothesis
is the report  that  nei ther arotrsal  nor administrat ion of  p i tu i -
tarv extract  evoked ovulat ion in December,  whereas both
procedures did so with increasing efficacy during subsequent
months. However, recent studies showing recurrent fltrctua-
tions in plasma progesterone during h ibernation indicate that
hypothalamo-pi tu i tary f  unct ion is episodic not biphasi t .  sug-
gest that earlier results may have been confounded due to
choice of examination tirnes. Moreover, observations of ovar-
ian hypertrophy following unilaterai ovariectom,v of hiber-
nating bats, and, if the mature fol licle u,as in the exr:ised ovary,
formation of a new glycogen-laden folli<:le, show that substan-
tial ovarian activity carr be elicted.

In an effort to reconcile the various studies mentioned
above, I  propose the fol lowing hypothet ical  ovar ian cycle.
recogniz ing that al though i t  is  consistent wi th the data avai la-
ble, significant portions require experimental verification.
Female M. Iucifugus experience recurrent, 60 day, periods of
hypothalamo-hypophyseal-ovarian activity which are pre-
sumably governed by an endogenous r:ircannual cycle. During
each period there is increased foliicular growth and increased
steroidogenesis in the interst i t ia l  t issue, and, in theor l ,  ovula-
t ion would occur.  Dur ing hibernat ion,  however,  ovulat ion is
prevented by the low rnetabolic rate of torpor and formation of
new anual follicles is, in turn, blocked by the presence of a
mature follicle. Premature arousal, if it <:oincides with a period
of activity, does permit ovulation and pregnancy, just as nor-
mal spr ing arousal  lwhich nust necessar i lv  coincide with an
activity period) does. Antral follicles do form during preg-
nancy, but format ion o[  a mature,  ovulable fo l l ic le is pre-
vented by atresia due to the high levels of progesterone secreted
by the corpus luteum. An activity period at the end of preg-
nancy is presumably responsible for the elevated progesterone
levels observed dur ing lactat ion,  but whether a new "mature"
follicle is selected at this time or durirrg the post-lactational
at t i t r ty per iod is unknown.

l  se ol  a Predict ivr :  Tratk ing Slrareer bt  *"r tct i l io I rpor inu.s

K.rr t 'n . \ .  ( . . r rnplrr  l l  ant l  Rot l t  r i r  k , \ .  Srr t l rer .

. \ ' r r r l i l io l rpr t r i r t t t .s, : r l i : l r - ratr l r i r rg l t : r t .h i ls t t : t in( ' ( i tor l i l t i t :

i ( ' ( ' t  l r  , r  loot l  l 'u:r r  t l  srrpl tor  t t r l  0.5 r  r r r  . t l tor  c t  ht ,  r r r r l l r r  c o[  a

l rorr l  l l r  i r  r t ' t t i t l l  r . i r r ' .  rnr iv i r rg l r , r i r , r i r t l r l l r  i l l  i l  ( ( ) r l : t :n l l
. l rctrJ j r t : t r l i r ( ' ( l i r ) l )D|r l r t , t r r l i r r r l ; r r r , , t l t r . lJ i r : l t t1t : r thrr l t l t Ib l t .

\ \ . l r t r r  t l r is  r r roVit tq t : r rgr , t  r l is : r l rPt ' r r r t , r l  l r tnt . l r th t l l ( . \ \ . : l t ( r  \ l l t -
lar I l r r ' t r r r r l l r I l t : r i r t . r r l t | r l i t . , \ ' .  l t l t t t rntu. ;  r l i r l r t0tr l i l l l r t t l r I

l io int  wlr t ' r t '  t l rc t : t rgt ' t  r l isalrpt , : r r t ' t l .  l tLr l  r : r thtr .  t l r l  r l r l ,  r r ' : r r
t l is l r l : t r  t t l  f t  ont  l l i t '  poi  r :  t  o l  t ; t r  er ' l  t l isrr l r l  r t  r l r r r r  c i r r  l r  r l i r  r , ,  r iorr
l l l t l  r r t t l i r : r l t ' r l  t l r t t  t l r t  l ; ; r t  I r : r r l  l r l lor . r . r l  l ,>r  to l t t i r r r r l t l  r r r , r r t . -
r r r t  ru ol  l l r r '  : t r l t r lcrr t l r l  t , lqt , t .  I - r i r r l r  r r l rc l rcr fotrnccl  ; r t  tu, t
( l i l t ( ' l ( r i l  :1r<ct ls.  t ) . t i t i  l t r r r l  l .?J nl  \ .  \u(  l r  t lur t  tht ' \u l )n l ( , tg( , ( l
l : t t { r ' l  i l l i ) \ 'e( l : i l1; t \ ( r . rq( , r l is l l t r r t t .Ol  1) . i i  I  0.2:rnt l  1f , . I  :  ( , . { i
(  nr .  r r ' \p( , (  l i r r , l r .  l ; t ,nr  t , t r t  t l t t ,  t i rnt ,  o i  r l is l r l ty l t ' ; t l t r l  r '  :urc l  t l r t '
I  i r r t t 'o l  t  I r t  l l r t ' r  r l  ip.  I  n al l  r r ror  i r rg l r  i : r is .  a l  l ) (  ) t l l  ta lget  s l )eed5.
t l r t  l t r r t  c l i l tpct l  r l r t ' l r r l  o i  the point  of  l r r r t l l  r l is : r1r1rt 'a lurr t ' .  , \ t
t l t t r lor lcr t l l lqct \ l ) ( ' r ' r l . tJrelr i t t r . i i l rp l r l i r ' l l t ' tu i t l r i r r l .?-1 1.2
r t r r  o l  t l t i ' :u l lnr t ' r r t r r l  l rur :c l ,  t l isJr l r r r  l r l  l r  orrr  t  l r t , l r r>ir t t  r>l  t r r r . r l r -

l ) ( ' : r t . i l l ( t  l r r  l l r r : r r ( r ; rsr ' ( l i \ t : [ r ( ( ,o l  l i i .7 l  ( ] .9r [ r . - ] ' l r t r l r r ' l rs

t t r i r tqt t i l i r : r t t l  r l is ; t1r1rt ' l r t :nrr t , l l t , tu lcr t : r ( ( l lur( \  o l  r l i l ls l r t  t l rs-
rJ) l ) ( ' ; l r lng \ t : l t l ( )n: l t \  t t r rqt ' t : : r r r r l  t l l r ) \ (  i l l  r r ror i r rg i l isalr l r t . ; r r -
i l  lq r ; l  )  g( ' t  \ .
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I  l t l  t t ' t t t l  ro l t  l  l  ) i r l  l (  l  t )  (  ) l  t t  t t t . t t  l  r l t l . t  s  l r t t  i t  t t ' t l  r l l t t  i t tg t t  i r  ls

i r r  rv l t i t I t  l l t t  r t tor i t te t : r tgt t  t l is ; t1r1rt ' : t l t ' t l  t l i l l t ' r t ' t l  I Iot l l  l l t ; t l

1r : r ' r  t ' t l i r tg r l ips ; t l  r t  r t t , t r  i t tq t tot l - t l i . : t l lpt  l t t  i t tg t l t t t t ' t .  l t l  t l t t '

l i r i l ( t  ( : is( .  t l r t ' i r t t t ' t l r t t ls t ' i t t l t ' t r l t ls  t l [ t l t ,  l t t t ' l ls t t t t ' t l  l tor t l  t l t t

t ' r r r l  o l  ot t t  l t t t l . t  lo t l t t  l r t  g i l t r l i r lg o{ l l t t  t t t ' r1.  \ \ ' ( ' l (  } ) l ( )g l (  \ -

. i r r ' l r  t t ' r l t t r t t l  l t t  l t  t t t i t t i t t t t t t t t  o l  1. . - r  t l t t .  t t t t  l l  t l l : l l  l l ) t  l ) l l l \ ( '

r ( l ) ( l i l i ( ) r r  l t t t  t l )RRt t r l r i t l r l l r  l t ; t t l t t ' t l  lS. t r  p i r ls ts:  i t l l  l t t '

I t r r r t i r t ; t lp l lntol l i r lg( t i l l ) l ) l ( ) i l ( l r . l ) r r r i r rgt l i r r lswi t l l : r t l tsr l l r -

lx ' : r t i r tg l l r tg(1.  l l l l ' l l t l  r r : t t  t t t r t t  t t ' t l t r t t ' t l  l l i ' lorr  l0 r l ts ( : l

n l r r int int  I ' l { l l  o l  l {X) prt l r t 's  sr .  n i t l l  t l t t ' l t l { l {  i l t r  t l r ts i t tq l r l t t ' l

I t r t '  t i r r tc ol  l . t rqt ' t  t l i . l r l l i r t ' t t t : t t t r  (  l ( )  l ( : l (  l l  : l t l  l t t t ' t : tqt  l i l l (  { ) l  : j0

prr l : r 's  . . t l  l l r ( ' l i t l l ( 'o l  t l t t  l r l t t  :  r l i1 i .  l ) t t l r i tc  l l l t  l t l ls t ' t t tc  r t l  r t

t t r rn i t t . t l  l t t rzr  i r t  t l t t  t l i : ; t1;pt l r t i t tg r t i ; t ls .  l l ig l l t  i r i ' l r l r r ior

tcrrr ; r i r t t ' t l t t t t t l t t t tgt t l ; t : . \ ' .1r ' l l , l l l r i i t . r t ' r t ' t t t l t t l l t i ) : l l lJ) l l l ( l l l l \

nr)r1r l : t l .  rot t t t l i lLt l | t l  t l ip l l t  t l r r '  l rosi t iot l  o l  t l t t '  s t t l t t ' t t l t ' tgt ' t l

t l r tg, t  t .  l  l t i :  l t t t  t l i r  t i r I  t l l t t  k i r tq \ l l l l l (  g\  is  i l l  (  r ) l l l l l ls l  l ( )  t l l ( '

r t , rn-yr t t ' t l i r l i \ ( t l : r (k i t tg, l t r I t r t r iot t t ' l r r t t lc t l lot1 '1r / r . r r r l / . \ / r l \ ( l l \
( \ l i r \ l ( ' l \ .  \ lo[1;r t  r r r r t l  \ i t t t t r t t t l l t .  l ! )8 r '  \ t  i t  t r t t '2?8:] : i : i l  r .  I  l i i \

prr j t ' t  t  is  st t l tpot l t ' r l  l r r  \SI '  grr l r r t  I l \S l$-830 I  l .

An t 'pdate on tht  ( ,onst : r rat ion EIfort  for  t i r t  Indial ta l lat  at
' I  rout  ( ,avt '

Vi te i r r i : r  \ [ .  t  I  i l r tor l l  I ) ; l l t r t l t

l  l t t  \ : r t ior t : r l  \1x ' l t r r logir  l r l  Srx i t ' t r  { \5S I  l r t t t t  l t l ts i ' t i  I  IoLt l

( l lnt ' i r t \ \ isr \ ' i rg i r r i l r r r t  l l )8?.  l r r t ts l tskt ' i l  loLl t t l ts t t l r t ro l  t l t t '

l rats i r r  t  l tc  t : t r  t ' .  I t t  l i t  l r t  t t : t t  r .  ]  1) l { f i .  u c r  ,  r t t l l l t ' t l  : l l lor l t  75()  l l ; t t : ,

! l  r r l  u ' l t i t l t  s tn . \1.  : ,x l t t l is .  l r ( ) l l l  l ) i \ l ( ) l i ( i r l l r  l racl  st ' r ' t ' t : t l

l l rorrs l r r t t l  l r i l t t ' t r r : r t i r rg ' I / .  r r r r1a1t. i .  l { t ' l r l iz i r lg l l l ( ' l ) ( ) l ( ' l l l i l t l  l ( ) l

r t ' to lor t iz : r l iot t  of  I  t t t t t l  l r r  . ror /a1t. r .  . fo l r l r  l l r l l l  : t t t t l  I  t t ' t r r t t t -

nr( ' r )dr ' ( l  t l r t t  t l t t  i : tv t ' l r t ' r l r t :et l  t l r r r i r rg t l t t  lx ' r iot l  o l  h i l l t ' r l l : r -

t ior t lor l iv t lot t ' t t r t : t ls .  I ' . t t ' t l l l tot tg- l to l l ' t ' t r l l l i ( ) l l \ ( ) l  i l l t ( i ) \ -

( r ing,  ( ( ) l ( ) r ) \  0 l  I l t t l i l t t t l t  l ) i t ls  i l l  : t  t l t ' l t t l l r  t : t t t ' : i l ! : { lc \ l  l ( ) l l l l f l

r t t ; t t  l t t ' r tcr t 'ss l l l \ .  \ \ ( , \ \ ' r , r (  t t l t t t l lut l  l r t  t t ' t r t t l t t t t t ' t t t l ; t  l t l l lgt ' t

t i r r r t '  1r t ' t  ior l  l t t ' r : t r tst '  l  l r t  t  l t r  t '  l t r t t l  l r t ' r  ot t t t '  l t  l l t ' : t r  i l r  t r : r l l  i r  kt t i

r l t r t ' .  I t i t ' r ; t t t r t ' r t l  i ls  l t , r l t t t l t t t i l r  l ts : t  s lx l t t t tk i t lg l ; t r t ' .  t t ' r t t l l l

rar t ' rsst l t t t t t l r t t l r t t t l r l t i t l t l  l ( ) ( ) l ) l ) r ) \ (  l l t t ' t lost t t t  o l  t l l t  t l t r t ' l r i t

r ' \ ' ( ' l l  l ) l r r l  o l  l l t t ' r t ' r t t .  5: t t l  l t t  sar.  i l  l | l ts  t : t t l t t ' t  t ' l i t ' t  t i r t ' .  \ l : l r r r

( : l \ r ' r \ ,  l l ( ) t  t t t r t l t ' rstr t l t t l i r tg t l t t ' l r l ig l l t  o l  t l t t ' l t l r l i : t l t l t  b: t t  or  l l r t '

i r r rpor l l r t r l  o l  t t t i t r t t i t rg,  l t is tor i t : r l  l t i l rct l t : t t t t l l t .  i t t t t t l r t ' t l  ot t

t l r t " ' - l toLrt is l r t t t : tvt ' ts t : r r t t l i r r l l r l i t r l t toI l r t t l r l t ts  l l r t t t t ln: tgol t .

I  ( ) l lur l i r t ( ' l \ .  t l t t ' t t '  t t t  t t '  t ' l t r l t tg l l  l t t l t t t t l t t t ' t  o l  I  tot t l t '  ts  lot

i :ncrs rutr l  l i t t  l t ; t ts  t r t  i t t t t t i l l t t  ( l l : t t l l r  t  l l l (  \SS l l r t : t l r l  o l

(  ior  t ' r  r tot  s to t 's t : t l l l  is l t  l t  t t l t t l  l t lot  i t t t t l  o l l  t  : r r  i t tg i t l  l ' l  ot t t  (  l l t r  t '

Iota1rt ' t iot l  t t i  s i rn i t t l t ' ts togi t t ' t l t t  l l l l ls ; t  t l t : t t t t t  l ( ) l ( ' ( ( ) \ ( ' l

t l t t  h i l r t ' rn:r t i r rg lxr l rLr l l t l  iot t .

Plr t t  o l  t l t t '1;rol l l t ' t t t  u i t l t  t l t t '  I  t r r t t l  ( , l t r t 's i l t t : t t tot l  \ \ i l \  l l l l l l

l l t 'o l r lc  larr t t i r tg r  lost t t t  lot  l l t t  l t : t ls  t l t ' l t ' t t l t t t l t  l t 's :  t t tg; t t t tzt t l

lur t l ror l r l t l t ; t t t l l tost ' l l t r , t t i t tg l t ' l t r i t tg l l t t ' t l t r to l i t ' t t l l r l t : l t t ' t : .

Rt 'g; t t t l l t 'ss.  t l tL '  l l r r  t  I l l i l l  \ ( )  l l l ; l l l \  ( : t \ ( r \  \ \ ( ' l (  t l t t t t  I t  l t 'ss

i r r r l i r tet l l ( ) i r (1( ' l ) t : l tgt l l t t ( ' t t l \ l r t l  c losi t tg: t t ' r t ts i t t t l i t ; t t i r t 'o l l t

l ) ( ) l ( 'n l i i t l  l r tL ol  t t r t t l t ' t : t ; t l t t l i l tg of  t I lo l r t ' lLr l l r .  I to l  l : t tL ol

rar i r rg l r l tot t l t l r : t t l t i i t l r tgt ; t l ) ( l ( ( ) l ls( ' l \ l l l i ( t t l  l ) t ' t l t l t l is$t ' t r l t t l t l

ur i lcrrrort ,  l r r t i t l t ' : r r l totr l l l t t t ior t l tc \ \ \ t l r rotrgl l i t :1;rr l r l i t l t -

t ions.  / ' / i r  . \ ' , \S . \ ' r ' r r . r .

The Diet  of  Femalc Rig-Eared l iats and Their  Young

Vireinirr  \ [ .  t  l  i l r ton) I ) : t l tot t  l t t t t l  Vi tq i ]  Brar k . l t '

St ' r t ta l  l tspt t t :  t t I  l l t t ' l i l i ' l r is torr  l t l l t l  t to l t tqr  o1 t l t t ' l r rg-

( ' l l l r ' ( l  l )111, l ' l t (Ql t t . ;  t r t i t ' t t : t t td i i  i 'a fg l / l /d l1 l l \ ,  \ \ ' (  l ( '51t1( l i ( ' ( l  ( l l l l -

ing t l r t '  ntal t ' r l t i l t  sc l tst t t ts i ) l  l9u3- l1)85 1 l t t  i t ts t ' t  t  t l i t ' t  o l  t l l t '

, t , , t t , ' r , r i tv  t t r lot t t  n: ts t l t  l t ' t t l l i t t t ' t l  l . r r  f t ta l  l r l i l l l ls is Ort ' r 'a l l '

rn()r( '  l l l r tn 1) i r""  o l  t l t t  l t t : l l  t t t : t t t ' t  i : r l  (  ( ) l l l l l i l l r ' ( l  t r ( \h I ' 'p idol)-

lera 1t : rgt t tct t ls .  \ lot l t  t r l t t : t t l l l l i t i ( ) l l  \ \  l l5 gl( : l te\ t  i I l  l l t t ( 's l i l l l t l l t l  '

13r ' t ' t lcr  ( , 'o/ro1)1{ ' rd.  l l l (  st ' t , l t l t l  t t }osl  ( l ) l l l l l l ( ) l l  ( l i ( ' t : l l  \  i t t  l l l '

rv t ' t t '  t t t r t t l r  l t ' : r  i t t t l tot l l t l l t  l l l l l t t  t l t t t t l ts .  l  l l ( '  l ) l t1\  : t lso t r t t t -

sr l [ red sn]al l  ( l r l : t t ] t i l i ( '5 ol  l Iot t t i i l r t t ' l l t .  r - t ' r t t<t1; l t ' t r l .  
- l - t i t<;1r

1crJ.  i l l rd Pl t ' to l l t t ' t l t .  I ' l l i :  r t i r t l r  l r l t t l t t  l  sr tbst : t r l l i i l l ( 's  l l l i l t  t l le

:pct  i t  r  i :  i l  r l tot l l  5 l ) ( (  i l l l is t  t l t rot tg l toLr l  l l5 l : t lg(  l l t l lg(  ( lesl) t l (

t l I ( '  \ l ) ( ) l l \  t l is t r  i l l t r t io l l  ; t t r t l  t l t t  gt 'ogl : r l r l t i t  : l l  is l r lat iorr  of  t l t t '

s t t l rs l l t ' t  t t 's .

loraeing l l t 'haviour oI  Thret '  Afr i tan Insect ivorous l lats

\ l . I i .  Fcrt to l t

I ) r r r i r tg \or t 'ut l r l r  l118r I  st t r t l i t ' t l  t l t t ' lotaei l tg l r t 'h: t r iot l t  r t1

l  l r r t  c s lx ' r  r t  s ol ' \ l t  i r  ;ut  i r rs(  (  l  i t t t tor ts l r i t ls  i l t  Kt  t tgt t  Nl t t ion: l l

I t rnk i r r  Sorr t l r . \ l r i t r r .  l 's i t t13 1i l ( l i ( ) - t l : t t l \ r t l i l tefs,  I  ( { ) l l ( 'c l ( 'd

t l : r t r r  r r r r  l ( )  I l l t i t to lo l t l tus l t i ldt l t rut td l t , \ )  Str t t t tp l t i lus bt t rbr t t t i -

r  r r . r  : r r r t l  l0 
' l  

t tdurtdu r l rdar.  \ \ 'h i l t  t lv  Scrt topl t tLt t !  i l l td th( '

Tt t lar idu lo l rgt ' t i  , r t t l t  l t r r t t  ( ( ) r l l i l r t i ( ) l ls  i l ig l r t ,  t l te RhttrcLt t -

1r / i r r . r ; r l t t  r t t : r l t ' t l  lx ' tn ' t ' t  t t  lor : tg, i r tg i tot t t  t t t t t t i t t t t t t t ts I l ig l r t  l lnd

Irrrnt i r rg l ronr rr  pt  t t  l r .  . \ l l  t l r l ' t '  s l r t ' t  i t 's  1<tt : tgt ' t l  fot  t l t t '  s l t tne

l inr t '  t ' l r  l r  r r ig l r t .  l rut  l l t t r  r r r r t t t ' t l  r l i l l i ' r t 'nt  at t ' : ts ,  u i th t l t t '
' l  

r tdruir l t r t : r r rq i r tqr t t l t l t : t l0kt t t l lotr t t l t t ' i t t txrs l . tht . \colopl t i '

I r r r  I  fnr .  : r t t l  t l t t '  l l l t i r to lopl t t t . ;  l t 'ss t l t : t t t  2 krrr .  
' I  

l r t '  ' l -ndar ida

lolrg, t ' r l  l r ig l r  i r l ror t '  l l tc  gtoutr i l  i r t  t r t t t  l t r t t t ' tc t l  s l l r r ( ) l l t rd i l lgs.

rr ' l r i l I  t l r t '  . \ to l t tp l t t l t t .s  t tpt t : t t t t l  ( l ( ) \ ( ' l  t ( )  t l t t ' r t 'getal i r t r t ,  l t l r t l

t l rc Rl t i  r t t t l t t l t l t i l . i  lot : rgt ' t l  l r t lou t l r t '  (  i t r ) { ) l ) \ .

Erological  Relat ionships Arnong Svmpatr ic Carol l ia Species

irr (iosta Rican Tropical Drv and \! 'et Forests

I  l t toclol '  lJ .  l i ler t r ing

Plrv l lostorrr  ic l  ba t  s ol  t  l r t 'gt ' t r ts Carol l  iu l . r t '  :n l rong th( '  r l ( )s l

( ( )1 l l i l r ( ) l r  lLr l r  in nl i r r r r  l0u' l l rnr l  ne()11{) l ) i (a l  I i I t 's ts.  I r t  Ci t ' t i tLt l

. \ rntr i t : r .  t \ \ ' ( )  \ l )e(  i ( 's  1O. prr . tp i t t l lu la : r t td (1.  subrufa) ut '

\ \ r i ) l ) i l l r i (  i r r  l r r rp i r ' : r l  t l rV lot t 's l : .  a l r ( l  l l l r ( ' ( 'spt ' t ies (( . ' .  brei ' t -

t r tudu. ( . .  ( ( r . \ l i ln(1.  t t rd O. p(rsp(( . i11nla1trr-ot i t t t  i t t  t ropir :a l

\ \ ( ' t  l ( ) r r ' \ l \ .  In t l t is  1r ; i l r t ' t ,  I  t ' r : t t t r i t r t ' l \ \ ' ( )  ( l t l t 's l i ( ) t ts:  ( l )  [ Iou

cr l l t ts i rc l r  t lo i l t t ' t t i r l t t 'sol  srr t tpat t i r  spt ' t i t 's() \ 'er lapal t ( l (2)

l )o: inr i l : r t  l ) ; r l l ( r r is  ( ) l  l ts , )LI l ( '  1 ' . r r t i t i , r r r i r rq rr(rr l l  in both

l l i r l ) i t i r t  t \  lx  s? I  o;rrr : r ! t ' r  l l rest  t l r r ts l ions.  I  l t r t 's t 'n l  d l t l : t  l r r rm l t

Iorrg-t t ' r r r r  strr t l r  in ( ,ost l t  Ri t : t I t  t ropiral  t l rv iorcsl  l t r r r l  l r re l i
nr in: t r r  r l : r t l r  l l rnt  t r rp i r  l t l  nt ' l  lot t 's l .

S\nrI) : r l r i (  ( ,uroi l iuspt i ics; i r t 's t t t r t t ' t i rnt 's t l i l f i r t i l t tot l is t i r r -

grr ish i  xton:r l l r  brr t  r l i l f t ' r  s igrr i l i rar t t l r  i t t  s izt ' .  I 'hcst '  : iz t

t l i l l t r t ' r r r  t 's .  in t r r rn.  l t l r r l  to l l t r l i r  t l rb l t 'c l i f l i ' r t ' r rccs i t t  ; rat tcr l ts
r  r i  r  t 'soru r  l  r rsr ' .  I r t  l lot  I r  l t : rb i t : r t : .  O. l : terspi t  u l lu la tn lxt t t t ' r t rs of

r( ' \our(  (  r is t .  I r r  l ro l l r  l rabi t l r ts.  ( . .  po.s l t i r  u l la la is largtr  t l ta l r

i l r  t  r rnqt  r ro s:  i r  i :  2( i " ,  l i t ' : r r  i t  t  t l r : rn :  u br u l  a ; r r r t l  l  8na i l I ld 5So;

Ir t ' r r r i t ' t t l r : r t tbt t ' i , t rut t r lu: i t t t l ra. i lar t l r t . I t 's I )c(1i \ ( l \ . I 'cr . ; l t t tuL-

l t ln is ' l '1" , . '  I r t ' : r r i t ' t  i r t  \ \ ' ( t  l ( ) r r 's l  l l t ; t t t  i t t  L ln lotest .  l  l r t ' r t t t 'at t

l ' .Lr t  l i r lc : rn r l is t : rnrc l l t ' t l t t ' t t  ( .arol l iu s l r t t ies in 2 ' t l i r t tensional

nror;r l ro logir  r r l  s l i l r r t  i r  i r l t ' t t t i t  l r l  to bot l r  l ra l r i tats,  u hi t  l i  s t rg-

g( 's l \ l l l i r l rnt ' r r r logiral l r - ( lc1( l l t l i l l i { l t r r l t 'o l l i rn i t i r rgsirni lat-

i l \  i \  in () lx r i r l r ( )n.

5\ i r r l ) : r l l ic  spc'r ies i l i l l i ' r  in t r ' l l r t i r t  a l tut tc l : r t t t t ' : t t t t l  i t t  1, , r t
l ( ' rn\  ( ) l  r ( ) ( )s l  l l \ ( .  ( l i ( ' t .  ar t t l  t l is t r i l r r r t io l ls  iu) l ( ) l lg habi tats.  In

r l r  r  ior t 's t .  O. pcr. ; l t i r  n lLola l t t  out t tunt l r t ' ts .strDrtr /n ant l  roosls

i r r  t : r r t '  : rnd l ro l lorr  t r t ' t 's  l r : r t l l ( ' r  l l lar)  i r t  r t t i t t t - t t tat l t  l ro les

rr  I r t ' r t ' . i i rDr i r la i \  r11()11 (()r ]1r)r()r l ) :  i1\  ( l i ( ' t  is  lest-c lorni t tated b1

I ' r1rcr  l rLr i ts:rr t r l  i t  t ' l r t :  l rugct  l rLr i ts.  ( )n i r \ ( ' l lg( ' .  t l r : r t r  t lot 's

. :u l t r t t l t t .  l r r r t l  i l  lo l rgt 's  r r rot t '  i t t  Lr t td istrrrbct l  : rn( l  l r5s i I l  d is-

tur l ) ( ' ( l  l l l l ) i l l r l r  t l lur  t lots .st t l t rLt fu.  ln ucl  l i t r t 's t ,  a l l  t l r ret '

s \nr l ) i l l r i (  s1x-t i t 's  ete e( lual l \  : t l ) l rn( l l r t t t  atr t l  r (x)st  i t r  hol lo\ \ '

l r ( ' ( 's  in l ) r  i rn iur  lot lst .  ( , .  (u\ lat t ( ( r  is  tht  r t tost  t lcpt l rc lent  at t t l
( , .  l t t t  s l t t t  u l Ia la is t ] r t ' lcast  d(  l ) (  n( l f r ] t  ( )n 1 ' j1rr : r  l r l r i ts :  (est(ut la

is ( l r t  nrosl  (  ( )n lnrr)n OuroLl i t  i r r  : t ' r  or t t l  gr()wl l I  l la l ) i t : r ts an( l

l t t t .s l t i t t t l lu. la ist l r t ' r r rost(()nlr1l ( ) l l  LarolLiu inpr i t t ratr  l r t test .
( , .  br t l i r  rLudt is in l t  r  r r r r t l iet t '  i r r  i ts  dt l rct idetr(  e oI l  l ) t l / r . r  l ru i ts

l rnr l  i ts  l ra l t r r r r  o l  l r : r l l i tat  ust ' .

I -hest '  rcsrr l ts suggest th i l t  s i rn i lar  s izt ' -dcpt 'nt lent  ru les
() l ) ( ' r : r l ( '  to t l t  t | r  r r r i  r rc Ct ol0gi t : r l  r  t ' lat iotrs l i i l rs b( ' t \ \ , (  crr  svlnpat-

tv ( , r t to l l i t  rpt ' t i t ' :  i r r  \ \ ' r ' t  rur( l  t l t r  t topir : r l  lotests.  l  htst ' tu les

ir l ) l ) { 'ar  to rr ' l l t ' t t : r l lor t ic t t i t  r t lat i r . r r rs l r ips b( ' t \ \ 'ecIr  s izt ' .  c t r t ' r -

91 l i ( \ ,  i ln( l  i r r l t ' rs l rcr  i { i r  l r t ' } rar  iot : t l  i r t t t ' ret t ions.
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Lorv Light, lnfrared Videography Svstem for Studv of

Clommensal Bats

Stt 'phor (1.  I ' r i r r r lu

\  l r ie l r - r t  solLrt ion i r r l l r r t ' r l  r  lost ' t l - t  i r< ui t  t t ' l r l is iorr  sr  st t 'nt

I r : r .  l r t ' t ' r t  t l t  r r ' lo l r ' r l  l r r r t l  r r t l : rpt t ' t l  lot  t t ' r r to l r  i t t t lor i t  ot t t t l txrr

srrrr l i t 's  o l  r  , , rnnrcr)s i r l  l r ; r ts rrr tdt  r  r ra l r r t i r l  r r r r t t l i l ions.  \ \ ' i th

r  is ib l t ' l ig l r t .  t l r t ' t . r rnclr  l t : rs a usabl t 'p i r  tu l ( ' : r t  0.  I  l r rx,  srr i t : tb l t '

lor  r l r r rk r l l rur t  :utr l  sort lc r l ;n l int t '  l t t t i t  : tppl i r l t l iot ts.  I ;ot '

r l ; r rkt ' r : r r t ' . rs;rrrr l r t iqht t int t 'obst ' r r : r t jor ts, t rot t - r ' is : r l r le i r t l rat t 'c l

t lRl  i l lLrnr i r r r r tors ( l t (X)-12(X) rrr t r l  ( :nt  lx  L l t i l i / ( '< l  to l i tk t '

l r r l r r r r r  t : rge ol  t l r t ' ranrt l r 's  IR st 'nsi t iv i t r  o l  700 to ! ) l0+ nrrr .

. \  l lo n:r t  i r  t '  r  t ' t i  l i l t r ' t  s  ( : t  ppt  ox.  fn iO'720 nlr  )  (  : r t )  l r t '  t ts t ' t l  rv l t t ' r t '

t l r r rk l r ; r tkgrorrr t t ls  woLr lc l  otht ' t \ \ ' ise l ) r r ' ( lu( l ( ' r tbserr . r t iot ts
u i rh I1{  l r lorrr ' .  - I  

ht  h ig,^ l r  x 'solLrt ion v i r l t r r  t  ar t r t ' r l r  (11(X) I - \ '

l i r r t r )  u i t l r  l0X zoorrr  l r ' r r r  is  l r i rucr l  i r )  iu)  inr t ( )n) ; r t i (  \ ( ' l ) t i l i t -

t i r rs.  $t ' . r t l r | r t i r . l l r t  l l l t tprrxr l  ( 'n(  l ( ) \ur( '  n l r i r  l r  is  r l l ( )ut l l (11 () t l  l t

n lot()r i r r ' ( l  l ) tu l  t i l t  urr i l .  Lt , r rs l0t  r rs i r r r r l  zrxnr,  (  i l i l l ( ' ra l )a l l  t i l t

posi t ionirru.  : r r r t l  posi t iorrs ol  orr t '  i l l r rnt i r l l l t ( ) r  iu1'  l t ( ( ( ) rn l ) -

l i . l r ld r i : r  r ( 'nr{) l (  ( ( )ntrr)1.  I  I rc l t ig l r  r tsolrr l ror)  r t iot i i tor  l t l50

I  r  l i r r ls)  is  rorrpl t ' r l  u i t l r  l r  urot ion dett<tor,  a l l rx i ing l t r l l l

i rutr)nlr t r (  r l t  otr l i r rg Ol rrr  l i r  i t r  u i th i r t  l t r l j r rstablr ' ,  s t t ts i t iz t  c i

. i l ( i ls()r t t l r t  lVcl is l r lar , l ln( l  ( ( ) r ln( ' ( tst() : r l l l r l ( ' - l : l l )s( \ ' i ( l (o-

l i r l ) ( '11(()r( l ( i ( \ ' - IR). I ) t ' ta i l t r lenalvsisoi l te l tavioratr t l t . r l t t i r rg

Irrrr t t ior ts:rr t  t ' r r l l r r r rer l  br  t l re Vl-R s I t r l l - l t r r r r t ion r( ' l ) l ( ) t ( '

rorr l ro l l l r  ton i j  r r t  t l r l l l r ' ) .  I  I r t ' t r rnr t ' r : r  l t t rstort t t t r ls ,  nr i )n i t , ) r ,

: r r rd VIR:rrc rr l l  serrr tct l  ( ) r r  i l  l r r ( ) l ) i l ( ' r ' i t leo r ; t t t .  - fht ' t r r t t  is

t  r  l  r i t  e l l r  kr 'pt  i r t  r r  r  cst 'at  r  l r  r ' : rn n l t  i t  h cat t  l )c l ( ) (  ate( l  up lo 60 r t r

( ( lnr()r(){r i l r t t t l t t 'or t  r i t t '<:rnt t t : t l r t tc i i l lLt tn i t r ; t t r l ts : l rvo<:t l t l t 's
(  ( ,nn( ' (  t  orr-r i t t '  t ' r l r i l rnrenl  \ \ , i th ran t ' t l t t iprnt ' t t i  : r t rd u i th at t

. \ ( .  l ron'r ' r  :orr t r r . ' l ' l t i '  ( , ( l - I ' \ ' r rst t 'nr  l ; rs l ie l t l - t t 's tet l  in t l t t '

l : r l t  : r r r t t r r r t ' r  o i  i ! i l i i :  r ( ' l in( 'n)( ' r l t \  l t ; t r t  l t t ' r I t  t t rat l t ' i t t t t l  t l r t '

: rs lor t  is  r rou pl ln i r rg rr  r r t : r ior  ro l t ' i r t  t l tc  r le l t ' lo l r t l t ' t t t  : r t r r l

t r l r l rut l ior t  o l  r l l r t t : rgt ' rnt ' r t l  s t l r l (g i ( 's  lot  tor t t rnt ' t ts l t l  l ta ls.

F<rod Preferen<e in the Old World Bat, Cynopterus

brachyotis

I I .  S.  l t r j i t r r  r r r r r l  \ [ l r rk I -c iqhtorr

l ' rLr i t  r  l r , r i<r ' ,  l r rur t l l inq i>t l r : r r ior  : r r r t l  r l r : r r : r r tcr ist i rs ol  1>rt ' -
I t  rnr l  lo, ' r l  i t t ' r r rs t , t  r t  i r r r t ' r l is : r tcr l  r rs i r rg l r  ta l r l iv t '  erorr l r  of
( . t t to l t l t ' r t t .s l t rar  / r }otr . i  1( ' l r i ropt t ' t ; r :  Pt t ' ro l rocl idat ' ) in ( lut tune

l>:r l lnrq \ ; r t l r ' (  R( ' \ ( ' r \ ( .  \ \ ' t 's t  K;r l i : r r ; r r t t ; r r r .  Int lorr t 's i i r .  I t r t l i -
r t t  i r r ; r r  r  t  L srr l ts ol  l t 's ts i r t  n l t i r  l t  l r  u i ts ol  d i i l i ' rcrr t  r l l r t  i t  s  ntrc

l ) r (  \ ( 'n1r ' ( l  s ingi l r  srrgg|s l  l l r : r t  l l rcs|  b:r ts rVi l l  a((1 ' l ) t : r  var ietY Ol

l r  r r i  ts  t  3 l i ; r r r rot te 70:ptr  i t ' r  o l l t ' t t t l  ) .  inr  lLtr l ing l t t tskt 'd pt  i r r tatr '

I r r r i t : .  l {ot t r l r . l l r ls  ut ' r t  r rot  l r l r l t ' lot ' l r t  pr i r r t : r t t  Inr i ts rrr r l iss

l l i l \k ;u( ' l ( ' lClr lor | t l  pr iot l0 l ; t t 's t r r t l r l i0t t .R:tnki t rg:rndl1irr td-

l i r tq t i t r r 's  o l  l r t t ' l l t tc t l  I r r r i ts  r l tx ' t ' r ; r rn i r r t r l  r rs i r tg t l t ; r t l i r

l ) r ( : ( 'nt i r t i ( )ns.  , \ : t r i r ' :  o l  t r i l r ls  \ \ : ls : t ls()  t0tr t l t r<t t ' t l  l ( )  ( l ( t ( r -

r l int ' l l r t  l t ' ig l r t  nurgt 'o l  l ru i ts l r  lxr t  r r ru l t l  sLrrr lssIul l \  <: t r r !

rnr l  r t t i r t t iprr l l t r  .  ( , .  l t rat  / r1 'o1r.r  l r l rpt ' l r rs to r  l roo: t  l t r r i ts  r r ' l t i r l t
. l ruc t  ct  t r r i r r  r t tor  p l r r logir  ; r l  t l r i ts  i r t t  l r r r l i r tg : r  t l l i r )  l  in(1,  ; r

: i r rg l t 's t t r l ,  gr t r r r  ro lotal ion l rnt l  srrr : r l l  s izt ' (  20 grrr) .  ' l 'he

lrr t l l r t ' r r r t 's  t 'x l r i l r i t t t l  lor  l r r r i ts  l l r : r t : r ) (  t : rs i l t  r : r r r i r t l : r r rd
t . r l r i t l l r  l r r rx lsst ' t l  i r  r , r t t t r t t t 'nrur:r l ( '  \ ' I t l r  thr '  1 lnr1x' t ts i t r  o l
l l r tsc l r : r ts t ( )  l l tk( 's ingl( ' l r t r i ts  l tu l r r  l rot t l  i r  sorr I r l , t ( )  s( ' l )ar : l t ( '

l . t ' r l i r rq ro,rsts;rr)r l  lo rr lnst t rnt ' ; r  largt 'nunl l ) ( ' t  ( ) l  l ru i t \  I lcr
t l iq l l l  l ( r  n l ( ' ( ' l  l ) iq l r  ( 'n(  iS( l i (  t l t  r t t : r r r r ls .

Sexual  Dimorphism in rhe Ears of  rhe Gypsy Moth as a
Result of I)ifferential predation pressure by Bats

. f  .H. Frr l lar<l  t r r r r l  I l .  ( jar t lorre

Nlost  rnot l ts lxrsst ,ss s i rn l t l t ' t 'ars to dct t , r I  t l ) ( ,  ( , ( .h() l ( r ( . t t r ( )n
r ; r l ls  o l  sr  r r rP:r l l  i r  .  i r rscr l i r  or  otrs b:r ls alr t l  r t , r .e l r l  atrr l i t r i fy  sensr-
t i - r i t iesrn.r t thet l tot l t t ' l r ( ( lucn( i l rct ' r r r ' r ; r t t , t l  l t r  rhorrs igr ta ls.- l ' l r t 'gr ' l rsr  

r r l l ) t l ) .  1- t1r)r . r?r / r ia r l i .spar bt ' lorrgs t i r  i r  fanr i ly  pro-

Ir>rrnt l  st 'x t r : r l  l>t ' l ln iour:r l  r l i rn,rrpl t isnr rr i t l r  l l is l r t r r l  r r r : r l ls

rrrr t l  l l iq l r t l t 's :  l tnr ; r l t ' : .  i \ ' le l r ' :  r t 'sporrr l  lo l r iu l r - f r t ' r l r r t r r r r

I r rousl i r  st i r t t t t l i lkcr  j i r rg l i r rg lu ' i t l ta l t t rcr l l l ig l r tp:r t t t ' t r rs l rnt l

i t  l t : ts  l r l t r t  5 l r r ts{ 's l ( ( l  t l r : r t  l t ; r t - l ikc sorrrr t ls  roLr l r l  l r l  r rstr l  lo
({)ntrol  l l l ( '  l ) (  \1.  l  h(  l }u l  l )ost  o l  orrr  strrr l r  t ' . ts  to:  l  i  (  l l i t t i r (  1(  l
iz t '  rn:r l r '  :urr l  i t 'nralc L.  d i .spt t r  r ' : r r  s : t r r l .  21 t  x l rnr i r r t '  : r r t r  : r r r t l i -
to lv di l l i ' rcnrts r( ' l i l t ( ' ( l  t ( )  t l r ( ' l l ( ) t l )  \  sex* l t ; rst , r l  l r t l i ;n iorrr : i l

t l i tnr t tp l r ism. \ \ ' l to l t - t t t tve t t ror t l i r t r ls  o l  l r rn l rarr i r  r r t ' r r ts
indi<atr '  t l rat  r l : r l ts  l t :nt ' r 'ars r l i t l r  1r t 'ak st 'nsi t i l i t i t ' r  5\  n l ( r r r i (
r l i th l r>cr l  l r : r l  r i l ro lor : r r i ( )n ( i l l ls  (3()- i '0 kI I r r  uhi l t  lcrrral t 's
I r ;nr  t ' :us n ' i t l r  < olnl ; : r r ; r l r lc  scrrs i t iv i t i t  s  l t r r t  r r r r r t 'c l  to s iet) i f i -
( : lnt l \  l ( )h( ' r  I r t ' t1rr t 'nr i t 's  (15-2(]  k] Izt .  ( iorrr l iar isorrs ol  t l r t '
i rudi to lv t l t tesholc l  r  Lrrvt ,s o1 l rot l r  st ' r t ,s rc ' r t ' : r l  t lur l  I i , r r r : r lcs
Iutve t t t l t t r r - t l  sctrs i t iv i t r  to t l to: t ' l r t r l t rcrrc i t 's  r r : t ' r l  in ct l ro lo-
(at i r lg I )2I ts.  \ \ i 'srregcst l l rat  volarr l  r r ta l t ' r  t1t l rs\  rn() t l ls  lc ln. l in
u' i t l r i r t  t l t t '  prcr la l ion i r r l l l r t 'nr t  o l  inst , r l iv() t ( ) l is  bats ulr i l t .
l l ig l r t lcss l i ' rn:r i t , r  r r r r ' i l r ; r  l r r<xr,ss ol : lu( i i tor \  ( l r ,g(n(,r . l t i ( , f r .

SLrpl ;or l  lot  t l r is  l r r ,pot l r t 's is <ornt 's I ronr l l r t 'o l tst , r r ' : r t iorr  l l l r t
I t 'nral t 's  t 'xhi l i i t  h ig l r t . r  i lu( l i1()r \  thrs l ro l<l  r : r r iabi l i r r  than
rrral t 's .  I -h;r t  t r r lon\- t ; t i :<, t l  r r t ; r l t ,s  rc l r ' ; r l  s i r r r i l : r r  l t , r ' r '1.  o l  rar i : r -
b i l i t r  raut ions ag:r insr t l r t '  t rst  o l  ro lorrr  inst t ts i r r  i rudi t ( ) r \
stucl ie\  r ( ' ( lu i r i l rg l t ' r 'e ls ol  natLrr : r l lv-orr  r l r r ing selcr  t i r>n prt 's-

st t t r ' .B:rs l t lonorntcrrr l t : .s\ ' r ) t l l t l i ( l ) i t l t . r l ro loclr t iorrr igrr : r lsa:

i r  tonlrol  for  t l r is  rnot l t  r t i l l  or t l r  f r r r r< t iorr  lg l t inst  nt : l l ( .s l r i ) (1.
Iot  th is I )ur l ) ( )5( ' ,  : l ( ( ) l l5 l i (  st intul i  shorr ld l )e stru(trur ' ( l  \ \ ' i t l t
s \  Dl{)r) l r  l r t r ; r r t ' r r t  i t 's  o l  lJ0-.10 kHz.

( )n rhe f ise of  the Hvoid,  Larvngeal ,  and Pharyrrgeal
Regions in Def in ing Infraorders and

Superfami l ies of  Rats

I l tor t r rs ' \ .  
( i r i l l i t l rs. . \ngt , la \1.  l iar , l rnt l  Robcrr  | .  l )u l losl

' I ' l r t '  
l : r rn i l i t :  o l  t l r t  srrbort l t ' r  NI i r rothiroJrtera havt bt ' t .n

lot tn: t l lv  etrrrr l ; t , t l  i r r  lorrr  srrpt , r l : r r r r i l ics f i r r  ; r l rnost  { i0 r .ears
t \ \ i l r t r .  l1)28t.  t l rorrelr  t l rc l t ; rs is l ( ) r  r l l i )  r r r r ru l ) ing t \ ' : ls  r ( . ( ( )g
rr iztr l  l rs t ' lu l r  ls  l f i l )2 br \ \ ' i r rgt . .  Rr,<r 'nLl t  Kooprnarr  (198.1)
pl : r t t t l  t l r t 'srr l r t , r larrr i l i ls  l : l r r l r ; r l lorrrrrrr i r l t ' l r  and Rlr i r ro lo l r l ro i -
rk l r  i r t  t l r t  l r r l r : rorr l t . r  Yirro< l r i ropl t , r r r  lck l i r r r r l  l rs l ta[r  l tosst-ss-
i t te r t t , r r t 'a l l l t ' l r r t  r r r ; rx i l lat ' ) .  : r r r t l  t l r t  sLr l r t , r [ant i l i t 's  Plrv l losto-
rrrorr l t ; r : r r r t l  \ is1t t ' r t i l iorroi t l t l r  l r t 'p lat t ' r l  i r r  t l rc In{raor<ler
\ : t t tgrr  l r r toprt , r : r  l t l t ' l i r r t , t l  as I t l r ls  wi t l r  l lern: t r i l l : r t  l r rsrr l : iur l
t l r t t - t t tovt ' ; rb l t  t .  l  horrglr  t l rc r : r l id i t r  o l  t l r t .  lout  r r r lx . r larni l t
l : r r : r  l t : rs r tot  l l terr  str iorrs l r  r lut ,st iorr t t l  s i r r re t l t t ' t  wclr  l ) r r ) -
lxrr t t l .  t l r l rorrr l tosi l ion ol  sr :1x ' r l rnni l i r ' t  l r : rst l r : rnqlr l  r l i t l r  tht .
l t t l t l i r ior t  o l  ntrv l r  t l is tor t , r t ' t l  l . r r r r i l i rs or.  lcsr  o l tcn.  r r i t l r  t l r t
r l t i l t  o l  : r  farrr i l r  { lorrr  one srrpcl larrr i l l  t ( )  : tn() l l t ( ' r .  l ) : r ta l rorn
r l r t t  cr l t ' l ts i r  r  t l jss|r  l jotrs Ol l r r0 i t l :Ut t l ; t r l j l t r lDt  l Iu\( : t l i t lur t ' r ) l
l r l t r  l lor tontoir l  : r r t l  t ' r r r t r : r l lorrLrroir l  b i r ts,  i rnt l  oLrr  l l t . l i r r r i r r .ut
t l i :s t  t  l  iorrs o{ r  cslx ' r l  ionoi t l  ; rnr l  r } r i r ro l l rhoi t l  l tats,  st t rnglr
\u l ) l ) r ) r  I  thc r ; r l i r l i t r  . r r t t l  r r rorrolr l rv lv oI  t l r l  I t r l r i r lxn( l r r  \ " i rnr l ( ) -
r l r i t r r l r t l raarr t l<:rrr l r t  i r r t t . r l l t t t t l torrr l ; ; ror t t l r r , r ' : r l i t l i t roI t l r t '
sLt lx ' r l ; r rn i l . '  !ntbal lor t r r lo idr ' ; r  1as l is tecl  in Krxrprrr l r r r ,  l9t | .11.
Sotr t t ' t la l ; r  sLt l ) l ) ( ) l l  r l r t , ra l i r l i t r  ; r r r t i  rnorrolr l t r l r  o l  t l r t ,srr l rer-
1:rnr i l rPlrr l lostorrroi tkrr . : r r r t lsonttsul) [x)r t t l r t ' r l r l i r l i t ro l t l r t
sulx ' t  l r r  rn i lv  Rhirroloplroidt 'a.  i r  l t l rouglr  t l )e ( lut : l  1r  orn Spr;r53ut,
( l9 l i l torr t l rchroi t l  r r r r rst lesr>l  t l r t ' I l tg;r t l t ' r r r r : r t i ( l i t ( ( \ \h i r l r l t ,
I t : r r t  t tot  \ ( ' t  ( l i5s( ' (  l t ' t l1 torr l r l  l r t '  int t ' r1;r ' r ' t t ' t l  I t \ ( )  \ \ . r \ \ :  ]  )  i ls
t ' r  i t l t ' t r r  t '  t l l r t  r r r t .eat l r r r t ru l i r ls  : rx '  r r lorc r  Iost  l r  l (  l : t t ( , ( l  t ( )
t  l t tbt t l lot t t r r r i i t ls :  l rnt l  or  2)  i rs t , r ' i r l tntr '  \1t()r) !a l \  s l l l ) l ) r ) t t i l l !
lh:r t  r ' : r l i r l i t r  . r r r r l  nronoplrr  l r  o l  t l r t ,  In l raort ln \  i r rg,x l t i lo l l -
t t ra.  l  l t t 'srr1x ' r lar t t i l r  Vt 's1; t ' t t i l ionoidt 'a is so r l i r t ' rst ' l r r r l  orrr
t l isstr t ions so l r r r ' l i r l i r t , r r t .  \ \ (  ( i ln l )ot  l r t l r l r tss t l r t  ( l i l (s l i ( ) r l  i ) l
( l r . l ( 's t i ( )n Ol rrronophvlr  l t t  t l l i \  t i tn( .  [ ' l r i rnart , l r .  i r  r r r : r r  1;rort .
lx lssiblctor lc l int ' r l l ( '1]r()s lor t r l lh ig l r t r ta\ i l ( ) l l ) l l r \ ( \u()el lan)-
i l ics,  i t r l l ror t l t , r  s.  arrr l  r r r l rorr l t , r  s)  usi t tg dt ' r  i r  cr l  r  h:rr  at  t t , rs r i l
t l lus( ul : r l  ur(  o l  t  l rc l r r  o i r l  l r r r  r  r r { . l t  l r  l  pIr : r r  r  r rgt , : r l  r  cqi()n\ .
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The Affecr of  Food Patchiness on the Foraging Behaviour o[

Lasiurus borealis

\1.  Br i r rn Hirkcr

Ist t r r i ic t l t i r t ' r r l l t ' r to lptr ' r  p:r t r l t i t t r ' : ror t t l t t ' ioteei t tg l lc l r : t r -

i r r t r r  t r l  / -a.rrrrr t . :  l t r t r t t t l i .s  i t t  t r t t t t l t  \ \ ' (51( ' r I r  ( ) t t t l t r io.  l , tg l t t \  J1

l l r t  n l r i r r  ( 'n l l l rn((  : r t t t l  r : tnt l rs i l t ' r t l l i t l  l t t  Pi t t t ' i r  I t r t t r i l t t i : t l

l ) r r rk l r ror  i t l r ' r i t t :  r r  i t l t  l r ig, l r  i r r r t ' r  t  t l l r rs i t r  l l l t l  r t t t  l r t t i l i t  t : t l l l t ' .

l  r : r t ts:rr  t r  u i t l t  l r ; t t  r l t ' l l t lot :  t l t totrgl t  r t t t ' r t :  u i l l t  l iq l r ts : l r t l

, r lorrg rrrr l i t  ro,rr ls.r r t r l  t  i r t ' t  l r ;utks i t t t l i t  r t t r  t l t : r t  1. .  forr t l r . r  l t t t l

l r r i r r r i r r  i l r  i l t  l i t  \ i t (  \  l rnt l  onlr  or  t  r ts i r t t t : t l l r  . t lot tg t l : t rk t r l t i ls

: r r t t l  r  i r  t ' r  l r : r r tLs.

I  l lut t l t ' r l  l l r r ts rv i l l r  r r t t i t l t t t  t  ( ) ) ] l l ) i t l l r l i ( ) r rs ol  t t ' i l t ' t  l i r t '

ro lorulr t r r t lsrr l lorrr l i ts i l ts .  l l tcscrt ; t l i , io l r l t l r l t t t t t l l ) : r ts\ \ ' ; t \

l : l  in l : r rorrr  o l  l t r r r ; r l ts .  l l r i rnt : r r  t t l lc t l , r t t i r ( t r l l r l ( l i l l ( ' t ( t t ( (

i r t  scr t r r l io ot  l r  c l i l lc t t r t r  t  i r r  l i ' t ' t l i r tg l l t  l r : t r  iot t t  l r t ' l r r r t ' t t  t l t t '

s t ' r t 's  ( i . t ' .  l t 'n l r l t ' :  rn:rr  I t ' r ' t l  r t totr  : t t  I ig l t t :  ot  :pt ' t t t l  r l l ( ) r (  l i l l l t '

I t  t 'c l ing t .
I t r t 'gn:rnl  l t ' rn:r l t 's  ut  r t '  r  ; r r rg l t l  Lrnt i l  7 . lLr l ( '  r tnt l  l : r ,  t . r t  i t tg

i t 'nr : r l t :  l rorrr  , !  . f r r r t '  l i0. |L l r t .  . \ r  t i r  i t r  { r l ln l l l ) ( ' t  of  l tats : t t  l i t

s i l ts) i r r r r t i rstr l t l rn i r rgt l r t ' l i t r tntr 'Loi  . \ r rgtrst .  I ' l r is i t t r t t : tst

; l ro l l r l l l r  r r r t  t t 's l rot t t ls  lo l l tc  rorutg l l t  r  t r t t i t tq rol : r t t t .  l  l t t ' l i ts t

\ ( )ur)g \ \ : r5 r  l t t rg l r l  or t  i  , \ r rg,rrs l .
( ,o lorr t  i l : t t t r l t ' t l  l t : r ts rr ' t ' r t  t t 'g, t t l : r tJr  o l tst ' t r t ' t l  l ( ) t i tg l r )g i r l  l l t ( '

s i tc rr  I r t ' r t  t l l ( ' \  \ \  ( ' l ( '  l l rnt i t  t l  l l t t t  I  in( ' l \  i l l  l t t t r  o l  t l t t '  ot l tct  st t t 's .

Sorr t t ' l l r r t r l t ' t l  l l l r ls  r rscr l  or t l \  ont ' ( )1 t \ \ ' r )  l ig l r t \  l l t  a s i t ( ' \ \ ' l l i l ( '

ot l r t rstrst ' r l t l r t  t ' r r t in l i t r i t t  bLrt  i r r t l i r i t iLr , t ls lo l lout ' t l l l l ( ' \1 ln l t

l ) i r l l ( l r l  ( : l (  l r  r r ig l r t .

I l : r l :  r r  t ' t t ' : r t  l i r r  l  i t l t i t t  or t t '  I r rur  o l  : t tnst ' t  , r t t t l  l t ' t l  Ltr t l i l  l t  ss

t l r : r r rorr t ' l rorrr l r t ' lorr ' \unl i \ ( . l t t t l i i i r l t r : t ls t rstr ; t l l r l l t t ls t ' r t ' t : t l

lo l r r . l i r tg l torr ts st '1 l t t ; t t t t l  l t r  l l t ' t i r t t ls  o l : t l ls t ' t t t r ' { l t r t 's t r r t t l t l l l r

t rxrs l ing or l t t t l i r rq \ r )ung).

St ' r t ' r ; r l  l ; l r t :  r t ' ,e,Lr l r r r l r  Ior : rgt ' r l  i r l  l l r ( ' \ l l rn(  l ig l t t t : t .  ( i l l rsts

ut ' tc ol l t ' r r  st ' t r r  l r t ' lut ' t 'n l l r ls : r r t r l . r l t t ' t  : t  l tcr l i r rg bt tzz t t lo ol

rr to l t '  l l l r t r  r rorr l r l  o l l t  r t  r  I l t r t '  t l t t '  : l tnt t  t t to l l t .  I ' t t  s t t t t t : t l l l r  l l t t '

I t r r l i r rg l l r rzut ' t  o l  l l r r (s.r tc i rst ' r l  in t t t ig l t l l r rs l r t  l t t t : t t t  l . t tgt

rr1() l l rs.

. \ torr t 'o l l l r t 's i t t 'sort t 'orr tofs ix l l t t t t lcr l t t l t l t 's t l t t t t t t t ' t l l t t l l te

sir t  u l r t ' rc r l rcr  utrc blnt i l t ' t l  u l r i l i ' l i r t 'otr t  o l  t t 'n l r t t t t l t 'c l

I t r r r . r l . r  t ( t111(( l  l , '  l l l ,  . , rnr  \ i t r ' .

Nt '$ i r tst ' r I  l r r t t l t t 's  s( ' l  r r l )  \ \ i ' r ( ' : t r t t l  o l t t t r  t tst ' t l  l l r  l l l t l :  l lLt t

b:nr l t t l  i t r t l i r i r l r r : t ls  t l i t l  n{) t  (  I l i l r }q(  t l r t ' i r  tst : rb l is l rcr l  I t ' t r l i r rg,

l ) ; r l l ( '1 n.

St ' r t  r : r l  r r ig l r tsol  t l r  i r  i r ig.rrorrnr i  to lo,rk lot  b:rr t t l t ' t i  i r r r l iv i t l r r

: r ls  l i ' r ' r l i r tg;r l  ( ) th(  l  \ i l (  s i l ls()  sugg( ' \ lc( l  t l l t t  l lut t l t ' t l  l l t ts  t l t t  t to l

r rst 'ot l r t r  s i l t  r  l r i t  l i t r l i r rq.

Maternal Investment and the Energetics of Post-natal

Growth in Two Species of Insectivorous Bats

' l 'homas H. Krrr tz rrncl  Kenneth , , \ .  Nagv

.\r  t  ret ionarr  gror l  th,  \ \ rater f  Iux,  arr t l  f ie lc l  rnat : ibol i (  r : r te
(FNIR) rvere rnt 'asurer l  in t rvo species o[  f rec-r ' : rnging rnsectr-

vor()Lrs bats (,\1) oti.\ lu(if 11gtr.\ itnd I:pt(-\ i( us lu.f( us)from birth

thrrughout u ' t 'aning. Wrt t ' r  f l r rx and I ' \ {R rvere t leterminecl

f r  om tht '  t r l rn() \ ' ( ' r '  of  r lorr [ r l r ' -  la l ie l t 'c l  rvaler.  Da i l1,  mi lk encr gr

intake bv sur k l i r rgs $ 'as (s l i rnate( l  f rorn r la i l r '  rvatcr  l lux : tn( l

energ\ ' (1)nter l t  Of mi lk.  Nlaternal  inVt 'stmt 'nt  at  peak la. tat lon

was ( 'st imated from tht 'er lergv intake ol  srrckl ines.

Suckl ing bats : r r t '  poik i lotherrni t  e:rr ly in the pref l ight

l )er iod and apl lcar t ( )  : r lkr t : r t t '  l i t t le of  their  inetabol ize errerg,v

to th( 'nnorcgulat i ( )n.  f )eferre( l  devr loprnenl  of  thermoregulrr-

t ion i r r  i r tse< t i r 'or() l ls  l ) : l ts  l l rs in : r l t r ic i ; r l  b i rdsl  rnay alk i rv the

nrar inrurn anr()Llrr t  o l  ntet l r l ro l iz : rb le enetgl 'ant l  rnater ia l  to be

al lorated to grohth bt ' forc thc ortst ' t  of  { l ight  and $'r . l r r ing.

N{att ' rn i t l  r ( ) ( )sts ar( 'of tcn l (x:r t ( ' ( l  at  s i tes that  arc \ {armcd bv

solar radiat ion c lur ing the d:rv-roost ing p( ' r iod,  ( ) r  bccorne

al teret l  b_v the er l t raprner l t  o{  nretabol ic }reat.  ' I -hese.ondi t ions

apl)eaf to [ ) ronlote rapid post-natal  gr() f t ' lh,  rn in imizc ht 'at

Ioss f rorn the suckl ings,  : r r r r l  reclut t '  lht '  maintenan(( '  (ost  Ln

\ i r l r r rnt '  27:  i l -  I

lenrales drrr ing thc enrtget i ta l lv  c()st ly per i (x l  ( ) f  lactatron.
l \ {atrrnal  investrnent (  rn i lk  energy intake of  suckl ings) rvas
l8.9t t  kJ:6fni  [or  t rL Ltu; i lugtrs ( l i t ter  s ize of  one) and'15.74
k. l ,  c la l  forL.  /usr ls ( I i t tcr  s izeof nvo).  ( i toss growth ef f ic iency
clur ing the su.k l ing per i ( )d sas ipproximatclv 0.20 for both
specles.

Genetic Structure in Summer and Winter Colonies of the
Migratorv Bat Tadarid.a brasiliensis mexicana

(,arr Ii '. Nk(lr:rcktn, \,I:lry K. (]ustin, arrtl A. -fhomas Vawrer

Populat ior ts of  T adar ida brasiLietrs is rnexicana overwlnter
in northern i rnr l  c rntral  } lexico and rnigrate eac h spr ing to rhe
southlestern l ln i t rd States.  Pr() te i r r  pol ,vmorphisnts at  6 loci
rvt ' r t  used to ex:rrnine eenct i (  st l  u(  ture i t r  surnmer and \^ ' intc l
t 'o lonics ol  these b:r ts.  Sanrplcs were t : rken in Jrrnt  and.fuly
l rom la( tat i r lg fernalrs in 7 rnaterni t t  to l r in ies located in l -exas
(- l  r r rkrniesl ,  C)klahoma 1I rolon_v),  and Nes'  Mexir :o (2 col<i-
nies),  ancl  l rorn a s inele colonr in r \ r izona consist ing ntost ly of
adul t  males.  .Sarnplcs were taken i r r  Januar_v and Februarv
frorn .1 t olorrirs lot:atecl in Nrrt'r,o Leon, Tzrrnarrlipas, Duraneo,
and NI i r :hoacan. Thcse r  o lonies consisted of  both adul l  rnales
ant l  fcrn:r l t 's .  i \ l le le {ret l r rcncics werre verv s i rn i lar  in al l  8 t :o lo-
nics f rom the l ln i tet l  States.  Genet i< '  r 'ar i : rnre arnone the 4
rrrkrnies in - [ i 'xas,  as rne;rsrrr t 'c l  iv i rh the F'r  st : r t is t ic ,  \ {as very
sl ight  and insigni f i r : : rnt  at  r ' \ 'e lv lorus exanr ined (mean F-st  -
.00371. Among r  r>lon1'  grnet i r  var iance increased with inclu-
sion of  the Oklahoma and Neu N{exico colonies (mean F'r  =
.006.6),  and sl igfr t l l  r rore rv i th thc inr lusion of  thr  colonv f iom
Anzon:r  (mean F'r  =.0082);  hou,ever,  Fsrvlaues st i l l  u 'ere nor
signi f icant l l ,grratcr  than zero at  an) lotus examined. - lh is

pattern of  increasing amone r :o lony var iance with inclusion oI
increasinsh more t l is tarr t  l topulat ions sugsests th:r t  gene f lou,
arnone pror imate col()nies is rnorc f requent than arn()ng more
distant to lonies;  l rorvcvcr,  the very l i igh genet i t :  s imi lar i t l ,
arnong al l  r r r lonies f rom the l i .S.  srrggcsts the or:currertce of
substant ia l  gene f lorv : rntons:r l l  of  them. ( ienet i r  str l rctur ing
rvas greater: imong the -1 Mexican colonies than among those
in the [ t .S.  1rncan Fst- .0208 for fcmales;  rnt .an F.r=.0163 for
rnalcs).  Stat ist i t  : r l ly '  s igni f i r : l r t r r  ger)cr i r  r .u i . rncr. l lorrg [ )opu-
lat ions or r  urred at  one lot :us (ME- I  )  arnong rnales.  Prevrous
b;rr id i r rg stud i t 's  of  T.  6.  r  t tc x i  c ana sussest that  matelni t l '  r r r lo-
nies ale assernblagcs of  bats l l rnr  scvrral  \v inter r(x)s l  s i tes.  ' l 'he

high genet i t  s i  r r  i  lar i  ty anl()ne matel  n i  tv c olonies f  ur ther sug-
gcsts th:r t  b:r ts f r r t rn thc s:rnrc h ' intr l  Ioost  s i te ntar occupy
di f ferent rnaterni tv s i tes.  r \ddi t ional  supp()r t  for  these ideas is
provitleil b,v a pattern ol slight heterozyeore deficiency that is
Observed within materni t l  colonies but not rv i th in wlnter
t 'o lonies.  - I 'h is pattern is expetted i f  rnaterni t ,v t r rkrnres arc
asser lb laees of  bats f rom several  genet ical ly heterogencous
rvinter t r r lorr ies.

Whv Carnivorv Affects Wing Design in Bats

I ' .M. Norbcrc and M.B. Ft 'nton

Onlv large tr : l ts  can t : lke l : r rge food, suth:rs f rogs,  roder l ts,
other bats,  largc fnr i ts et( . .  ar)( l  sotne of  tht 'carnivor<tr ts bats
are able to ( : l lv  prc) ,  weighing 50". /o of  their  own bodv $'ei€iht .
Sorr t 'anirnal-rat ing bat sprc< ies ust ' (or l t inu()us { l ight  dur ing
for aging, somt' a sit-lltrcl-rr:rit stralegl (perch-lr trnting), u'here-
as () t l rers rnav use a rnixet l  strat( 'gv.  Pre,v c lcnsi ty may be an
important factr i r  dt ' t t ' r rn i t r ing u 'h i< h stratcgy should be used,
or rrhrn to switr :h f rotn one foraging strategy to alrothel .
( lont inuous f l ight  is  ver l  exlrensivt ' , : rnd bats usiue this fora-
ging typt'shoulti have rvings ol high aspct t ratio (witrgsp:rn2,'u'ing
area )  to nl in inr  i re {  I ight  costs.  I f  they handle their  prev in f l ight
tht 'handl ing t i rne should be short  (snral l  prcy).  Bats wi th lot '
aspcct rat io u ' i t rgs .ar tnot af ford ro f l ,v  <rrnt inuously,  but
instead ust '  a s i t -ancl-u 'a i t  strateg) dur ing foragir tg.  But
take-of f  ant l  larrr l ing are also tost ly,  so pcrch-hunters wi th

IJ l r l  Rt 'st ' l t t  c l t  Nt 'u s
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krw aspect rat io should nrake l rs lew lor : rg ing t l ights as possr-
ble.  l -o naxirnize their  net  energy gain they should therefore
take large prer ' .  Bars rrs ing l ic l 'ch-hlrrr t ing invar iably forage
u, i th i r r  o l  nc:rr  vceet i r (  ion and need to l ravt '  s lou Jnd rnarroetr l  -
rable f l ight .  l 'h is is obtained with lou'  wing krading (u 'e ight, '
u, ing area),  wl-r i< h a lso enablcs the bat t ( )  carr  _v hcavy prev.  and
rontr ibutes to redrr<ing acrodl . r tu ln i r  noi .se.  Further,  f l ight
wi th in veget: i t ion rcstr icts rv ingspan. T'hr. rs,  perch-hunters
taking heavy 1;rev should have largt-  u ' ines ( low wing loading)
of  )orv usprt  t  r  at io.  which in far  t  : r rc founcl  in carnivotous
speties such as Nyclcris qrartdis, [legodenrn Lyra, l\' lat'ro-
de r r n a gi g as, I/arnpy runt sp e c tr tun., O h r o t o p t. r: r us aur i tu.s (,r el-
at ive \ i ing loading 33.11-35.3.  aspe(t  r i r t io 5.2-6.2),  and, to
s()rnc extcnt ,  Truchop: r 'nr l t tst ts (relat ivt  $ ' ing loading 43.0.
aspe( t  rat io i i .3 ) .  Several  of  these b:r ts of ten sn' i Ich of f  echoloca-
t ion uncl  rc l l  on v is ion dr.rr ing foragir tg to be able to make a
si le nt  r rpproa<.[r  to th(  I ) lev.  Al l  large bats ; r re uot < atnivorous,
but larse insect ivorous bf , ts t rsual ly t ravt 'h igh nspect rat i ( )
wings (about 8-15) and hig^lr  rv ing loading (relat ive wrng
loacl ing aboLrt  -10-807 and ust  fast  cort t inuorrs f l ig l t t .

Two Origins for  Mammal ian Fl ight

. f  .D. Pett igrerv and S.K. Robson

Rerent rrctrrol>hls io logir :a l  tv idence h:rs c luest ionecl  the
mo|r(rph) ' lc t i (  status () [  the Chiroptera.  Here lvc exanr ine the
u' ings o{ both sub-ort lers,  the major factor c i tecl  as } inking the
two groups, ; rnd corrc ludc that their  apparer) t  s imi lar i t ies
represent convergel l t  rather than honrologous evcl lut i0n.  Pre-
vious studies of  f l ight  (  _vcles and f l ight  musculature,  and this
study of  rv ing t ' lements.  based on absolrr  te forearm lcngt l rs and
the relat ivt '  lengths of  the rnct i i (a.rpus and f i r -st  phalvnx (MP
rat ios),  reveal  d i f fcren<:es consistent u, i th separate evolut ion-
ary or ig ins.  Nlegachiropterans are considered to have evolved
froln larr :e forearrneci  ancestols wi th lorv MP lat ios,  rvhi le
microchiropterans are consir iered to t rave evolved frorn smal l
forearmed ancestors wi th hieh MP rat ios.  Transi t ions f rom
high MP rat ios in ancestoral  n) icrochirr)pterarrs t ( )  lower MP
rat ios inthe more der ived mceachi l ( lpterans are consistent
both between and n'ithin families. Megar:hiropteran MP ratios
have remainecl  re lat i re ly constant and there has been some
shi l t  t<rwalds snral le l  forearrn lengths in the more c ' ler ived
fornts. 'I'hese trends shown in wing forearrn lcngths and MP
rat ios in each sub-order ( :ann() t  be reconci led wi th a r :ornmorr
or ig i r r .  T-hrrs rr 'c  ron.s ider l ;  thc ()hiroptcra to represent a
diphl  let ic grouping, and 2) that  f l ight  l ras evolved twrce with-
in the mammals.

Variation in the Mitochondrial Genome of the Jamaican
Fruit Bat, Artibetu jamaicensis, From rhe Islands of

Jamaica and .S(. !'in<:ent

( lar lcton J.  Phi l l ips,  l . r t  ret t  ( io ld in,  Beth ! - l l ior .  f )orot l iy  E.
Purno, art t l  Hrrgh I{ .  Cieno* 'a\s

' l ' l re 
.Janrai< an frui t  bat ,  Art ibeus janmtrrrz.sr . r ,  is  rv idely dis-

t r i l )ute( l  ( )n thc Lat i r )  r \ntcr ican mairr larr t l  : rnd on is lancls in
t l re( , : r r ibbcan.Tlre,{nt i l learr1xrprr lar iorrstLrnr.rr t l r ' . - r redi l idet l
into three sLrbspet ies based on geogral ;h ic var iat ion in mor-
phology but nothing is krrown ;rbr l r t  their  genet ics or the
exlrr) l  to wl i i th is lant l  l topulat ions nr ight  be r t -procluct ively
isolater l .  I r i  the present invest igat ion we used restr i (  t ion endo-
r tu< leases, : r :1;  t 'ncl- labr l ing,  and gt ' l  e lectrophoresis to analyzt
the rni tocl torrdr ia l  DNr\  (nrrDNA) in 3,1 indiv idtrals of  l .
lar t tauen.sis on the ( l reater Ant i l le:rn is land of  Jzrnrai ta ( the
type local i t l  for  t t re sper ies) and the Lesser Ant i l lean is land of
St.  \ ' intent,1800 krn to the south{rast .  Sevrn restr i r . t ion
cr)zvrnes ( I t ind I I I ,  I 'vu I I ,  Bgl  I I ,  B:rnrH I ,  PsL I , .Sal  l ,  ancl
EcoR I)  that  rer :ognize spr:c i f ic  6-base pi l i r  (bp) sequcn( es were
used singlv al i t l  in dorrble and tr ip le digcsrs to rnap the nrtDNA
tl t  t l t t 'se auirnals.  ' I ' l r r t t ,  res!r ict i r  > l r  enzvrnes {Mbr> I ,  H inf  I ,  ant l

\ i

1:r t1 I )  t l rat  t r toqnir t 'specr l i r  ' l -bp s( ' ( luer l (es were ust<i  to
obt;r in addi t ional  dat : r  on grnet i r  v i l r iat ion in these bats.  I -hrr t '
rn( f )NA senotyl)cs u 'ere j r lent i f iecl  and design:r ted as J- l  t l5
indir i r l r r l l r ) ,  J '2 t2 indir ic l r ra ls) .  arr( l  .S\ ' - l  (17 indiv ic lLr : r ls) .
l  hc. f  - l  rnt l )^* ' \  Laen() tv lx,r ,as louncl  i r t  t ; r r ts <ol lct  tecl  or t  bot l r

. f  arnni t  : r  i rnd St.  \ ' int  cn t .  T 'ht '  .1-2 gcnot)  l ) ( '  $, :15 Iorrrrd onlr  orr

. farr t i r i r  a artd thc S\ ' '  l  qrD( ) l )  l ) ( ' \ \ ' i rs forrncl  0r t  l r  ,  r r t  St .  \ ' r r r r l r r t .
Restr i t  t ion lnal)s rvere usrcl  to t letermint  : r rerrs of  homcl logv
irnrong lhe Cer)() l ) . 'pes.  [ .st i rn:r tes 0[  eenOtvpic divcrgence were
rnadc bv r lcarrs ol  f ragrnent analvsis 2lr)d I r l )h() ] t  s formrr la
(1977, Nrrr lc i r , \ r ids Res.,  4:1257- l2t l5) . ' Ihe . f -2 genotype
lacked onc p;r t t i r r l lar  Hind I I I  s i te ' found in. | - l  and thus
lrppeal t  t l  to be a J i r reage der ivcd frr>m i t .  ( ienotvpi t  d i lergence
betu'ern J- l  ar td J-2 r . ras est imatrd as p 0.005 {0.5oat.  I lecarrse
the J genotvpes :rre found in the fa lnaicarr  poprr lat ion and
becaust . lamaica is the t r ,1re local i tv for  the sptt ies,  rve assigned
t l rese rnt l )N,\  g( 'n() t ! ' l )es to thc spe< ics ,1-  larnai ter ts is.  Tht
c. l iscovet y of  the J-  l  qcn() tv l ) t '  on brr t l i . larnai t  l r  ancl  St .  Vincr 'nt
s l rorvs t l tat  t  orr t r i r r )  to p() l )u lar  opinion, A. jurnaicensu.s t : i Iber
i> i r  ter  t 'n l  ( latc Pl t ' is t rxent '?)  arr i ra l  to {)ne ()r  both is lands r>r
t l rat  thcse aninr:r ls cornrt tonly m() le f ronr is land to is lancl  arrc l
ef f t 'c t ivel l  form;r  s ingle intcrbreecl ing polrulat ion rather t l ian
is() l : r ted ( insular)  subpopulat ior ts.  Both J rnr L)NA een() types
cl i f feret l  tonsi t lerably I tom the S\ ' - l  g^t 'notype: divergencr
between J- l  and SV-l  was est i rnated as p=0.065 1 7-oo).  The
cxtent () f  d ivetgence of  S\ / - l  f lorn t ror l r  of  the -J scn() types
)uggcst5 that  inr l iv ic l r ra ls u, i th the S\"-  l  eenotvpe mieht
represent a spet: ies di f ferent l ront  ,4.  jamatrensis.  \ \ 'herr  sJrc ' t i -
mens art  evalrratet l  rnor l ;hologir  a l l -v in terrns of  their  mIDNA
een()t !  l )e i ,  thc S\ ' -  l  ln i  nrals appear to br '  s l  igh t lv  lar l ;er  l  for t ' -
arm length )  and darker i  n t 'o lor  i r r  cornpar ison t<i  J -  I  bats.  The
S\ ' -  I  : rn i  nrals are r)() t  exalrrple s c>l  A.  l i tura tu.s becarrse the S\ ' -  1
genotvpc also di f fers br rnore than 77o frorn the mtDNA frr>m
(irerracl i : rn s l r t '< ' inrcns of  A.  l i turatus.  I t  seems l ikely that  res-
tr ict iot t  crrdonuclcase analvsis of  mtf)NA from addi t ional
indiv iduuls and () ther gcogral ;h i r  lot :at ions wi l l  f  r r r ther eluci-
c late out understandinq o[  the evolut iotrar]  h istor l  ar tc i  re la-
t ionshi l rs among these phyl lostornid bats.  ' I 'hesc data might
alscl  re l ine ()ur (  on( epts of  is land biogeographr ' .

Higher Taxorr Relationships of the Microchiroptera: a
Molecular Perspect ive

F. l izabeth D. Pierson

An i rnrnunological  invest igatron of  fanr i l l '  levt ' l  r t ' l i r t ion-
ships wi th in the Micrrx hiroptera,  using the tra l lsferr in mole-
cu l t . ,  srrggest t  l tat  the forrr  cun en t  l l '  rer  ogn ized strpt ' r f  arni l  ies
F-rr ibal lorruroic lea,  Rhirroloptroidea, Phvl lostornoidea, : rnd
Vespert i l ionoi t lea rnav l )ot  ade( lu:r te lv ref lect  Jrhylogrnet i t
r t : lat ionships ui th in tht '  subotder.  f 'he data indi( 'ates that
rn:rny mrxlern f:rrniliesor iginate near the bascof the rnirruhinrp-
teran radiat ion,  g iv ing the proposed tr t ' t  a dist inct ly brrsh- l ike
i lppcarar)ce.  Trvo rvel i -separated major r lades emerge: orte
rrrnf i r ted to the Old \ { r r }d,  cornposed of  the Rhinolophidae,
Meg:rdermat idae arrd Rhinopolnat idae; the () ther centered i I r
the Neu'  \ \ 'or ld,  comprised of  t l )e Noct i l ionir lae,  Nlorrnoopi-
dac, Phvl l<- lstolnidae. :urd Mlstacinidae. I ' l t r '  ; rssrrr ; izr l iotr  of
rhinopomatids rv i th rhinolophoids,  : rnt l  of  r r rvstacinids wi th
the phvl lostornoi t ls  are departrrres f rorn rrr l reut  c lassi f i t :a-
t ions.  Threc addi t ional  nrajot  i i r te:rges, the F.rnb:r l lonur ic lae,
Nlolossidac, and Vespert i l ioni t lae sho' lv no r lose associ-r t ion
with each other nor u ' i th ei ther of  the above nrt 'nt ioned clades.
Three smal l  Ncu World fami l ies lNatal idae, I ' r r r ipter idae, and
Thyr opteridat,) for m trr,o Iineages, with :rn ass, u ilttion benvee n
the Natal idae ancl  Fur ipter idae. Thest '  l inrages, al though
apparent ly basal ,  show a weak asso( iat ion wi th the phyl lo-
stornoids.  i {nalrs is of  re lat ionships ui th i r r  <Ia<les indicate,s
that the Rhinolophid:re,  Morrnoopi<iae and Vespert i l ionidae
l l : i )  n() t  be rnono;rhylet ic.  The posi t ion of  the N.vrter idac is
rutc l t 'ar .
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I I i to<hr lndr ia l  I )NA Divergentc Bct*etn
. .1r t ibcus Jannirrn.rrz.r  and .1.  L i turatus

l ' l r i l l r l r  l .  l { r r r

l i r r ts ol  t l r i '  q lnrrs .Jr1rIrrr . r  . r r l  r r  i t i t ' l r  t l is t r i l r t r t t ' t i  i r r  t l ie
\ t 'otrolr i r  r .  I  l rc rc l r r t i r i l rs l r i l rs : t r r rong slr t t  i t  s  l r r t t l  t l t t ,  t , ro l r r -
t ior t , r t r  l t is torr  o l  t l tc  gcnrrr  l t . r r r  l l t ' t ' r r  i l t \ ( ' \ t iq i i l ( ' ( l  \ \ i l l l  i t
\ iu i (  l \  r ) l  l r  r  l r r t i r l t t r  s l ru l  t r t . t t t r  ( l l l (  \ l I )n\  I r  nLrut  t rn lut tur ' t t t l .
. l r l t l t r ' t r '  l tnt l t t tn\ t . \ .ur t l . l r1 l | r ' r i r  l i l t t r t r l t t . t , l l ( ' l \ !1)  \ l r ' ( j ( \
r r  l r , rsr  t r ' l , t l ionsl t i l rs rr t t  not  l t t l ] r  rn l ( l ( ' l \ l ( ) ( ) (1.  I  I r r '  .1, ' ,  j1 5

t l i l l t ' t  l tot t t  r  . r r  l t  ot l t t  I  ntot  p l to l , rq i r : r l l r  i r r  t l r : r t  .  l .  l r l r l r r l i r r  i :
r iet t i l i r  l t t t t l r  l l r tgt  t  l lotr ' : r tnr  l t  r tq l i r r  o l  70 rr  ( i0 lnnl) .  l  l r ( ' i1

r( ' ,1(  l  i (  ( l  i \ l  in(  lnr ' . :  l I rs l r t  t ' r r  t  st  int l r t t  r l  l ro i l r  isoz-r  i l r ( '  (  ( ) r l r l , . l l  i -
sorrs.  I  I r t  r  r r ls ,  o l lcn , r r  r  u l  in l l r t '  s : rnt t ,  t t 'ot t : r l r l t i t  loct l i t i t  s

. rn i l  l r . r l r r { r r t :  r r  i t l rorr t  r r r r r  int l i r  r r t iorr  o l  l r r  l r r  i r l iu:r t iorr .  ( ) r r t ,

tnr ' : rns ol  l r ' . r t r t i t tq rnolr ' . r l lorr l  t l i r ' : r  l l l r t :  i \  t ( )  ( l ( ' l ( l l l ) i l l ( ' t l l (

q( t1( l i (  l l i \ l ( ) l \  o l  tnr t l | i lLt l  l i t t t l tgr .  l l r  l l t t  r rsr ' ( ) l  r ( \ l l r ( t l ( ) r l

t ' r r r lorrrrr  l t  r rst  l r r l r l r : is  o l  r l r r  i r  r r r i tor  I r , r r r r l r  i . r l  q( ' l t ( ) r ) l ( '5.  I  l l (
r i r t r r l l t i .  r t t i tor l tonr i r i : r l  l ) \ . \  i l l t l l ) \ - \ r  i : : r  i l l l r l i rc l r  srrr ; r l l

t  l l i .000 a 3(X) l r . rsr '  l i r r i r  s l  n l ; r t  ronrol t ' t  u lc l l rorrc l r t  l ( )  r ' \ ( ) l \ (

i l t  t l l ( ' t i r t (  ( ) l l t i r l r tor iu l t t t l r  ln, lxr  r r r i )J ionrr ' : r ts.  [ ] t t l rust 'o l i l r
: iz t .  Lr l t 'o l  I ro l r r l ion, .Ul( l  l ) l l l (nt  o l  nt l r l t ' r r r ; t l  i r r l t t ' r i t . r r r r t .
r r r r l ) \ . \  is  i t l r ' ; r l l r  srr i t l r l  lor  t l l ( ' \ t l l ( l \  o l  9r ' r r l t i r  r t ' l : r t iorrs l r i l rs

.unortq i r t r l i r  i t l r r ; r l : .  \ l t l ) \ . \  isolrr t t ' r l  l rorrr  s l rcr  i r r rcrrs ol  .1.
I t l t t r t r l t ts  ; t ld .1.  lur t t r t i ,  r ' l . i r . i ,  l torr t  t l t r '  . \nt i l l r ' ; r r r  is l : r r r r t :  o l
( l tc t l r r l : r . r r t t l . l : r r r t . r i t . l  r ( ' \ lx ' ( t i r t ' l r .  r r : rs torrr l r : t r t ' t l  l r r  s i r te l t ,

l r r r r l  t lorr l r l t  t i iet 's ts \  i t l r  r (  \ l l  i (  l i ( )n Int l0rrLrr  l (  i l \ ( ,s t l l i i l  l ( ' ( ( )q-
I t iz Isp| t i l i r l i l l : rscl) i r i l i l ) l ) ) \ ( ( l l l (n(( ' \ . . \ t t ' r r1:r l i r t r (5t l r ( t t ( ) l t

u l i r l ) \ \ : r \ l r r t l l r r r t r i lor l rot l rsplr i t 's .  [ ] r t r l t ' : i r t , t l r i l r t : r r r rggt 's l

t l l i l t  t l r ( ' t t t i tor  l rot t r l t i l r l  g( 'n()nr(  \  r l i r t tqt ' l t r  l r l totr t  i rn,  ( . r r  tst i -
r ) t i r l ( ( l  l ) \  I  l r l r r l t  s  lonnrr l . r r .  I  l tc  t l i l l t r t ' r r t t 's  loLrnr l  l r l t r t , t 'n

l l t t  luo:1l t ' r i t 's i t t ro l r t ' t l  I l t t ' l r t t 'sct t t lot : r l rst ' l l t t 'o l  r t 's l r r r t rorr
: t t t  :  r t ' t  oqrt izct l  l r r  I I i r r r l  I I I ,  I l lg I I .  :n l ( l  I ) \  L l  IL I  l t t 's t '  g,  l r ,  t  i ,

t l i l l t  t t  t t r t 's  r l i t l  r tot  i r l ) l ) ( ' iu t ( )  l r t '  l ,x  l r l iz t ' t l  ; rnr l  i r rst t , l r t l  nt ' r t '
\ l ) i | i r ( l  l l r ro l l r l l ( ) i l l  l ] r ( 'Q( n() i l r ( .  [ . i r I  l  I i r r i l  I l l  sr t t : ,  l rvo l ) r ' t r  I I
s i l t : .  lut t l  luo I l : t r t l l  I  s i t t 's  utr t ' torrst ' t rcr l .  i  l r r ' :urrot l r l  o l

r l i r t  tgt  t t r r  l t t  l t rct  t t  t l rcsc t r ro r l r l t  i t ' t  i r  t t  l l t t i r t ' l r  \ ln i l l l  i t l
rotnl l t t i ror t  to s i r t r l : r t  ( l l l t i l  l t ( ) t r l  o l l r t t  n l r r r r r r r ; t ls .  i r r  r r l r i r l r
( ( ) r l : l ) ( ' (  i l i r  ssorr t t  l i r t t tsr l i l lcr  l l r  . is  r r r r r  l t  r r : i " , , .  l 's i r tgr  or t r t ' r r -

t ior l t l  i t l i ' l r : , r l  r r r r r t : r t ion l l t l ( \  in nl , ln)nl : r l i l tn nt t l ) \ . \ .  I  t r t i ,
n l i l l ( ' t l l : l t t l r t  l i r r t l rgtst t l . l - l t l tur t l t t t tnt t l . .1.1tr t t r t i r r r t r r .st l r : r t I
(  \ l ln l in( ' ( l  s l t ; r t  cr l l t  (  1)nlnl()n rr l r t t ' t  t t : r l  l l l t (  ( ' \ lot  l t l l l r ror int : r t t l r
r - ,  rn i l l ion \ r  ins:rq() .  I  l r is  t l l . r t iorr . l r i l r  prol l r l r l r  l ) r (1 l l l ( 's  l l r ( ' i l
s l ) ( ' (  l i l t  l ( ) l l .

Nerv Perspectives ()n the Epizoothologv ol
( lh i ropteran Rabies

( l l r r t  l t 's  1. .  Rt i l rpn'r  l r t

( r r r r r l l r r t ' t l  t1)  l l l (  ( 'n l11 n( l r t t t ' t t l  o l  r i t l ) i (  \  \ \ ' ( ) r  l t lu ' i i l t ' : t t r tot tg

r lu i l ler()Ll5 r l r ; r r r rL l l i r i l l  I  i ld l i l i ' .  t  I t i topt t ' t l l t t  t . l l ) i ( '5 ( ' \ i \ l \

l ) r i r ) ( i l ) : r l l \  i ls  i r  N( ' \ \  \ \ 'ot l r l  1>lr t ' t r r t t r ( ' r )or t .  I l t t  t l i ; t . rst ' i :
( '5\ fn l i : r l l \  t ' r r t l t ' r r i t , . r l l l t ' i t  l r t  i l t l  ( \ l t ( r t l ( ' l \  lo l  pr t ' t : t l t t t t t ' .

I ' i l l r i r r  t l rost ' l ( ' l i l l ) ( ' l l l (  ; t l l ( l  \ ( ' ( ) l l ( ) l ) i ( ; l ]  l ) ; l t  l ) ( ) l ) t l l r l l io l t r : t t l t ' -
( lu:r tc l \  s;ur l ) l ( ' (1.  \ ( '1 i l r t ( ' r \ l ; t r  i l i t  l tost-r i tLrs t t ' lat iot ts l t i l ;s

i1 ' ln i l in() l )s(rr t t ' . ( .ot ts i r l t ' t i t lg l l l ( ' ( ' : l \ ( ( ) l l l l l ) l ) i l i l \a l lor t l t 'c lv i l i

Iorrg r l i : t rutr  l  t l ig l r r  inr( l  ; r  ( l i \ ( ' t  \ i t \  ( )1 r(x)s l  i r r l ( ' l r (  t l ( ) l ) \

l r t ' tuctrr  l r r rg i rororn.  in:r ' r l i r r i rot t r ,  at td l t t ' r r l t t r l l t l tagotts l tat

:1r t ' r  i r 's ,  t l r t ' l rotr t t l i : t l  lor  l t l t l t t t ' t r t  r  i t : t l  gt ' t t t l r t t t ' t ' r r  l t l t r tgt ' l t ' : t r l -

i l r  l r r r r  i t l t 's  t l t t  l r t ; i t  t ' t  o l t tq i t : t l  r t l r l rot  t t t r t i l r  I t t t  t  t t ' l t t iot t  r t [ : l t t

:u l t ig( ' r r i (  ror t l i l ) r r r r r ro l l t l t i t r r i t t ts t 's t l t rot ig l l ( )L l l lh( ' . \ l l l ( r l -

t l rs. . rL i r r  to l l r t  pt t  r  iot ts l r  l r t ' l t l  bel ie l  o l  : r  l tor t t t tgt ' r r t ' t t t ts  r : t l r i t 's

\ ( ' r ( ) l \ l ) ( .  , \ l t t ' r r r i r t iVI l r .  (  I r : i l : r ( t ( ' r i r : t l i r t t t  l r r  set t : i t i r t ' r l1() I t ( ) (

lor t : r l  r r r t t ib<xlr  l r tobt 's ol  I  10 l rat  r r rb i t ' :  isr) l i l l ( 's ,  l f l ) t ( ' \ r ' t t t i r lq

l : - r  sptr  i t ' r  r l i l rgr tost ' t l  t l r r r i r rg l ! ) l l l -8rr  l totr t  t ' r ts let t t  ( , : t r r l t l l t ,

n() l t l r ( ' : ls l ( 'n l  l r r t r l  sorr t l t r r i 's tcrrr  l 'S. \ .  at t t l  t t r l t l l t t ' r t t  SrtLt t l t

Art tct i t l r ,  t l t ' t i t r t t i  : r t  i t ' : rst  l i r t '  r t r i t i ( ) r  i l l r l ig( ' i l i (  I ) : t l t ( ' l r l \  ( i t .

l r l l r l i r t  r l  r l i t l r  1-a,vtrr t i .s ,  Tat l t t  tda,  l ) t ' . : t r t rx l t ts, l t r r t l  t r r 'o Ip l r . i i -

r  r i . r  r  i r r  i ; rn ls l  r r t r l  : r rggr ' :1s i r r t l iv i t lLr l r l  Nt ' \ '  \ \ 'or  l t l  l ) : l l  s lx ' (  l ( 's-

: rsrot  i : t1t ' r l  t : tb i t 's  v i t  t t r  t  r  t  l t 's .

In torrs l r : rst ,  ; r  t  l r is t ' l t  t t l : r { t ' t l  but  ; l r } t igcr ' } i ( i t l l \  t l is t i t t r  t
gt  orrp ol  r  l t : r l r tLrr  i t  Lrst  r  l t  .g.  [ ) r rvt ' t t l l tgt ' .  L l tgos l l : t t ,  \ {okol : r  ) ,

r l t ' r r  r  ibr t l  l rorn t t rb-Sal t : t i i r l r  r \ [ r  i (  i r  l l ts  b l t ' r t  I ) l  i r t t : r r i l \  : tss()-

r  i : r t t ' t l  r r i t l r  \ l tg l r t  l r i topt t ' t ; t t t  l tosts t i t .  L. i r lo lot t ,  l ,potr t r tp l t r t

rus,  t \ l i (  topt( ' to l ru. \ )  s i l r t '  tht '  l ! )50s.  I lorr t ' ret ,  r ( ' (eIr l  is() la-

t ions 0[  0nt 'o l  t l r t 's t 's t t l in: ,  l )ur t t t l rage r i rus.  [ r ( ) r r  F.plrr i (  i r \

. \ r ' ro l i r r rs (1)n(()nlr l l i l inr l l r  u ' i th in t l r t '  I i t r lc ' r l r l  Republr< ol
( l t  nn;rrr \ ,  l )o l l r r r t l .  ; r r r r l  l ) t  r t r t l r t  k,  i ln( l  t l l (  l ) ( )st-rr l ( ) r  lc l r l  is() l : l -

l iorr  o l  l r  r r t l t t r  ur t i r l r r t ' t l t : t l r t l t t r  i t t ts  s l t : t i t t  I rotrr  l t  F i r t l t is l t  b: t l

l r io logist .  r r l r t ' r t '  l r ; r t  t : r l r icr  u: ts pt lv iot ts l r  u l l l l l ( ) \ \ ' l l ,  l r l is

l l r r l rn l r let l  ( ( )n(( ' l I l  or t ' r  t l t t '1;ossi l r l t  ( r ) l ls t ' ( lu( ' r r ( ( 's  t t l  l t t t t t tatr

lnt lo( lu( t i0rr  o l  r i r t rst 's  Iotrr t t ' t l t  rot t l int ' t l  l t t  r t ' r t l t : t l  : t t t t l

soulh( ur . \ [ r  i r  a i r r to i r t r l igt 'noLrs ] . t t t  opt 'at t  l ; : t t  l l t r tna.  I  l i t

prrbl  i t  l r t ' ; r l t  h s i .e,r t i f  i r  lut t  t  o l  tht ' ' t '  r i r l ) i ( ' \ - l t l : r te( l  r  intst 's  f t  otr t

t l l ( '  \ t ln( l I )o i r ]1 0l  rctcr i r r l r r r  in l ( l  l rut t r : l l t  tabi ts Vl t r r  inr 's i :

'  r rnr  i l l l \  i l r ) , l r  r  , r \ \ r  \ \ ) i l r  i l l

\ laternal  Agc ( , lass l ) i { fcrent,s l \ r i th in Two Species of

\esperti l ionid l lats \Antrozou.s pall idus and Eptesi(ur

/ lscas) and t l re Tr ivers- lVi l lard Scx Rat io l lodel

[ {onrr i r ,Sir l r r t ' r

. \ r t , r tc l i t tgt(){ i r ( : ( ' \ I ; i l io:r t l j r r : l r t t t ' l l l  t l l t i ) l \o l  l - t i rets l r r t t l

\ \ ' r l l : r r r l .  in s l r t r ics lot  lh i r I r  t l i l l t ' r t ' r r t i ; r l  l r tx l r  rorrr l i t iorr

: r i l t r t r  r l r r i r r r t r t ' i r t  t t ' l r tot l r r r t i r t  srrrr t 'ss ol  r r r ; r l t 's  r r ror t ' l l r ; t r r

I t 'n l r l t ' : ,  l t ' rn: t l t 's  i r t  goot l  rorrr l i t ion s l rorr l t l  l r ror l r r t r ' l r ight ' r

l r t  o l ror  l  ior ts ol  r t l r l t  o l ls l l  i l rg.  l r t  l lo l r  t r  r rorr :  rn: ln l rn i t ls  t  orrr-

l ) (  t i { i ( ) r I  lo i r t : t ' r r t i r t ; r l I  l t ' r rLr l t  s r t 'srr l ls  i r )  l ) ( ) tc l l t ia l l \  s .  r ( 'at( ' l

tL l r tor l r r l i r tsLrr t t 's : lot  qorxl tot t r l i t iot t r r l r l t 's t l r : r r r lor  I t r r ra l t 's

in r  r t tn l i ln ; t l r ic  t  ot t t l i t  iot t .  I  l  o :pcr i t 's  o l  \  ( ' \ lx  l  t i l i (x) i ( l  bat \  i l r
sorr l l t t  t  r t  . \ r  izortrr  l t ; r rc l l t t r t  lorrnr l  lo nl(1 t  i ts \ur1r l ) t ior ts ol  t l r l
l l r lorr . l '1 iorr t l r i ' i r r r ' t t r r r r l rorrr I r i l t t r r r : t t jorr l rnr l l t t ' lotrp:rr t r r r -

i l ion otr  Ln\ ,  \ ( : l r l i r rg p:r l l i t l  I l l r ts. .Jrr l ro:otz.r  7ra11rr1rr . r ,  r r ' r ' igh
siqrr i i i t l r r r t l r  l tss l l i :ur  o l r l t ' r  l t ' r t l r lcs r l t 's l r i t t ' r i rn i l : r r  lor t l r r r r
I t ' r rg l l r r . . \ssrrnr i r rggrcrr l t r l rOr l r r rCir- l r t r r , l l r tstrr ts l lCl tCr1>lrr-

s io lo i t i r : t l  tor t t l i t i r i r t .  l r r rot t l inq lo l l r ( '  l ( )e i (  o l  t l r t '  I  r ivrrs-
\ \ ' i l l l r r t l  n l r t l t  l .  o l r l t ' r  l t ' r r r ; r l ts :n( ' ( ' \ l ) (  (  t t t l  to prot l r r t t , l r ie l r t r

o l l :pr i r ru st ' r  r ; r l io:  t l r : r r r  r t ' l t r l i r rgs.  l loutr t ' r ,  r ro s iqrr i l i r : r r r t

i l i l I t ' t t  r t r  r ' :  r l t ' t t  lorut i l  i r t  o l Is l r r  i r re st ' r  r . t t ios l l t  l r r t , r ' r r  \ r l t l i l tg
.ulr l  o l r l t ' t  lcrr l tJt  p: t l l i t l  l t ; r ts.  \ losl  o l r l t t  l t ' r r l r l ts  prrrr l r r r t ' tno

\()ulrq \ \ l t i l t ' r t :u l i r tgr  pror lut t ' ( )n(  \ { ) i lnr . l .  t l r r rs plr l l i r l  l l l r ts
i r l ) l ) (  i r r  l ( )  nr i r r i r r r iz t ' r t  Prot lLrr  t i r t  l i l r r t ,ss l t r  l r r l j r rst i t re l r l lcrsrz|
) ; r l l r ( r  l l l ;u)  o l ls l r t i t te r t ' r .  I r t :orr l l r t 'nt . \ r i ror l r  t l r t ' l r ig l t ro ln
l tat .  l . l t l ts t r  r r . r  / i l . r r i^ .  s l ro$:  ronl l ; ; t r l r l l l I  t l i l i0 l ( 'nt ls in l r rx l r
nciql t t  l r r  l rgt ' r l r r rs.  I I r i r r l r t ' t r t 's l r ; rsbt t r r r t lxrr t t ' r l  lopror lutc
oi l l r  0nt  \o lu lg l ) ( ' i  l i t i t ' r  i r r  \ \ ' ( 's l ( ' )n l t0 l tLr l l r t i0t t : , : r r t t l  t l r is
worr l r l  prcr t ' r r l  i ln l t ( l iusl l l r ( r t  o l  o l ls l r r i t rg rr i ln l l ) f l . . \g.r i r r ,  r r , '
: igrr i l  i t  r r r r t  t l i l  l t ' rct t t  cr  i r r  o l ls l ; t  i r tg : t ' r  r : r t ios rx r  ru n t l  l t t  l r t ' t ' t ,n
ln i r t (  rn i t l  l tgt ' t  l : rsscs:  l t , rn ' t ' r t  t ,  l i t tc t  s izt 's  lor  tht 's t ,  lx t l r t r lat iot ts
i l l (  n() t : r \  pt I r i0trs l r  r tpor l t t l  in t l r r ' l i l t ' t ; r tLrr t .  l  h isalr l r : r r | t r t
l r t r  I  o l  tcx l  i r t  i ( )  i r ( l i  ust  n l (  nt  in l ) ( ) l  l l  1r : r l  l  i t l  l r r r r l  l l ig l t r  ou rr  l t : r t :
\uqqr ' \ ls  t l r : r l  l l r t '  I  r  i r t ' rs- \ \ ' i l l tur l  i r rot l t ' l  n l i tV l l ( ) l  l rpplV t0
rr ' :1x r I i l ior i r l : .

\ l  ing Amputat ion:  Making the Best of  a Sad Si tuat ion

Rontr i t '  Si t lnt ' t  : r r t t l  Rtrsst ' l l  I ) l t r  is

I r r  1081.: i  b: t l t t l t ' t l  t \ \ ' { ) - \ ( r t l  o l t l  l t ' r r r : r l t ' l ) : t l l i ( l  l ) l t t  \ \ ' l ls  ( i l l ) -

tu l ( ( l1 l ( )n l i rn l : t le l l l i t \ to lonr$i t l t i t t : l l l r i t lgctrx)st i i )s()Lrt l ) -
( ' rn r \ l i / ( ) r l : r .  l rn( l  l t t ' l  l l l l : t (h( ' ( l  I t t ' l ' l l t t r t t  l$ ' i I l \  \ \ ' ( ' r ( '  b:rncl td.

l  l r t '  1ol  lon i  r rg n ' t  t  k t l  t t r i t rg t  ot t t  i t te I r t t l l t  i  t t l t  i t tg of  thc t r r l t l t r \  .

t l r is  1:rrr t i l r  \ \ ' : rs (al) tur( ' ( l  t ( ) ! l ( ' th( '1 agai l t .  ( ) l l ( 'u ' t 'ck lat t ' t  thts

l i 'n l r lc  uas lourrd l ; t ' l t i t td; t  Iork ot t  t l re gtouttd belotv tht '

br  i r lge r  oost .  OIt  l r  ot te ol  ht ' t  b:r t tc lccl  )  o l l l lg was at  t i l t  hed. - l -hc

r l r iss ing \  our)g rr  i ls  l l l t  r r  l i r t r t rc l  t ra l t lx ' t l  in t l te t t ' I rat  ious u eb () l

: r  b l l r tk rr i tLtu s l ; i t l t ' r  u ' i th in t t l t t 'o{  l l l t 'bt i t lge rr t ' l ' i tes - [ ' l te

rdrr l l  \ \ : rs Iat t ' t  exatr t i l t t ' t l  tateIrr l l t ' l t r tc i  Ior t t t t l  t ( )  havt  a ( ] ) ln-



I j r r l l - \ \ ' i r r t t ' r t ' , l t t  l { t 'sr ' : t t< l r  \ t ' t r  r i r )

l ) ( ) l i i l ( l  1r , r (  l l l r (  ( ) l  l l l ( ' r  ig l t t  l t r t t t t t ' t t ts .  l , i l l ) ( ) l : r l r ) l \  s t t t t l i t  
'  

l t . l r t

r l t ' i l roDslLr l r ' r l  t l t t '  : r l r i l i t r  o l  l l t t 'sr  l ) i r l \  l ( )  l ( ' l r  i t ' r t '  l l t t ' t t  r t rvt l

\ ( ,Lur l l  i )n I l t t ' l r ; r . t .  r ' l  i r r , l i r l t l t t . t l  r r r : t l i l r t i , r t ts.  \ \ i ' . t t r r r r i : t

I l r . r t  t l r i :  l , l r t i r "  l r , r r l  r r t r r ' r r l r l l r l  l l )  r ( 'n i ( \ ( ' l r ( ' r  i  r \ i r tQ \{ ' I l r ) ,u,

: rncl t l r r r i r r3 l l l i \ i r l t ( ' l r l l ) t l t . r i l t l t r l t t t l { l t l ( ' t r ) l l l ( ' l r t t t t l l t to l l t t ' t
( ) l l lo i r l t i i ( l r t ' r i r r i i :pr i r rq.  i l r r  in i r r r l r l l t t t t : r l t ' : r r r t l t l t t ' ; t t t r t r l t l t l
j r r rLrr i l ,  \ \ r t (  ) ( l l r ( ) \ ( ( l i t i l rnt l l r ' ( r ) l r ) i l \ . i l1( l l , tk I t t t , r t l l t  l : r l l t t t

I roprs t l r . r t  l l t r  uorrr t r l  r l t ig l ) l  l r ( ' i r l  ( ) \ r ' r  iur( l  t l r . t l : t t  l t ' l ts l  r t t t t '

rorurgrrr ig l t l l r t ' r r i . r ' r lsrr i r t ' . : l t t l l r  l i r r ' : r r l t r l t l r ' t t t l t l t ' i t ; t r l r t r i lk

t i ' : r r t ' l r r r  . r ' r r l i t l  r r ' r ' i 'L : : r r t t l  g l t 'u l i r l  ( ) l l : r  t t t t ' r t l$t t t r r t  t l i t '1.

. \ l t l r r i r rq l t  r l r t ' to l l l r t r  r l  t l r l  r  t ; r r r l i t tg r , ,ut tg; t t t t l ; t l loncr l  i t  l r l

r )ur : ( ' ( \ { 'nun( l ( ' l  l l r ( ' l l roLt ' t t rVi l tq. t l t I  jLrr t ' r t i l t ' t r ' : ts t r lgto$l l t

i r i l ( l  ( l ( ' \ ( l r ) l ) r l l ( ' r ) t  l ) ( ' l r ) r ( ' lxr) l i l l l ( ' r ] l  l t ( ' l l l  ( lu l ) l ( ' ( l  l r r r t l  t l i | t l

r r i t t ' t  t r ro ln()n1lr \ .  I  l r t  jLrrr  n i l ,  l r ' l t  r r  i t l t  t l t t ' t r r l , r t t r  \ \ ' i r \  l ( ) t l r l ( l

r l , . r r l  r i t l t i r r  t \ \ ' ( ) \ \ ( (krol  t l r l r t to l l t l t : t t ' r t tor , t l .  [ ' r t r : tusr l l t t

: l i . r r  1r  < t l ! t  r  o i  t  l r t '  lLrr  tLr t  t  r l  l )ot t t '  t r ' t  r  t '  i  ( ) l t \ l i i l r l  l \  t t tor  t t l  $ l t t ' t t

t l r t ' l inr l ru ' inel lo l r l rcr l : r l r i ' r r t . t r ln i r l l ( r  l \ \ ( )nrorr l l l : i t t r l t l t t i r '

r t \  l l r ( ' . r ( l r l l  i  u,rrrr r l  l r ; r t i  r t , i l  l t r ' : t l r r l  r t t t t l  r r t t r iLt . t l l r  l t t , ; t l t t t '

i r r l t ' t t t ' t l .  \ l r l r r t t i r r l  rvr :  i r r t i r l t r t i r r t l  l r l r r t t t : r ' l l t t ' l r t t t t t t ' t i t :  r t l t r

I t : r r l r r r t ' t l , lost ' to t l t r ' ; l torr l r l t ' r ,  ) ( )  \ \ i ' ( l t ' ( i t l t t l  lo l t r r t l ; t t l ; t t t ' .

. \ r l l ' : l l r r ' r i . r ; r r t r lsrr tg i t ; t l  pt , t<r ' t lLt t t : . t t t  t l tsr t i l rct l .  l , : r t l r  t t t t -

r i r r ' t l ,  r t r , r r t ' r t t l . ;ut t l  \o()r)  l ( ' i t l i ) ( ( i  l ( )  r r r { ) \ (  . t l toLrt  ut t i t i l t  l t t ' t

r ; rgt  r r i l l r , r r r l  t l t t ' l i r r r l r .  l 'or  lnt i \ t lusslr t  l t . t t l t t ' t ' t r l t r t t 'x t t ' l l t t t l

r l i r l i l : r r : i r r i r r t : r l i l l l ) l ( ) ' l ) . l l t : r lkr tor l r i l t l r t r t r r r r t l i r ( l I t l t \ , iur( l l l : r \

r l t l r r tg l r l  l l t t  t t tu,r l i r l  o i r in i , r t r t  of  t t t ; t l t t  o l l r l t r r ' t . .  1t ; t t l l t
l r r t r r r r : t 'o l l t l r r t r . r t l t I r : t l l t t ' l t ,n iot \ l r ) t \ . l ) l t t : t lsolr t t l t t l t ' t r l l t t ' t

l rarr t l i r l r l i .  l . : r t l r  u i l l  [ ) ( ' l ) t ( 's(r l l  t i r r t i r tg t l r t ' l ) ( )st( l  s( 's \ i ( ) r l .

Adalr tat iorr  o l  Sonar ()perat ing Ranqc and l )epth of  Yiet '

f )ur inq Pursui t

I , rnr t .  . \ .  \nutn(,r \ \

l l r r ' : r i l l r , r rncintct t t ' l r l i , rn l l r :ur( 'u\r ' r l r r inscr l i rotr lLrs l l l t l r i :

< l r .n.r t l t ' r izr t l l l l r \ l (11'() l \ l ) ( ( l : t ' t i t 's , r l1 l : r l rJ l t ' l i r ( ( )ust i ( : t l i r l r ( l

i r r  l r ln iur , r l  t (  \ l ) ( ) r ) \ (  \  t l l r l  ; r ror-1tr ' :s  l l t toLtgl t  r l is t i t r t  I  . t t t t l  tc t -

r rqrr izrr l r l r  . t  l r t r  l t ,  . r l rpro.rr  l r ,  tnrr  k.  ; r r r r l  tct r l i r r : r i  s l : tgt 's .  I - l t t '

' iqnrr l .  
r  nr i l l l t l  r lLrr ing t l r r ' r t ' r r t t l r  st ; rqr ' : rnt l  t l r t ' i l r t t  o l  t l rc i t

I rn i . r i , , r r , r t r ' . r t l i r r : t | t l  l r r  nLrr t r  \ l ) { (  i (  \ ( ) l  l ) l l t \  to(r) t t i ( ) l i l l  t ( ) t l r (

' jz ,  
o l t l r r  

'1,rrr t  ln.r i l , r l r l r  lot : r ' rur l i inu.rr ' l t t t l tc t  i r t t l t to l r t ' t tot

l rorrnr lcr l  l r r  , r l l : l l r r  l ls  srr t  l r  i ls  \ ( 'g(  L l l l i ( )n.  ( ior t t l r : t t isot ts ol  t l i l -

l r  r t 'nt  r i ; t t  i ls  r : r r r  e i r t  t l r t '  i l r t l r t t ' rs i , r r t  l l r i l t  l l r l  r ( '  :u(  qr( ; r l ( ' r

r l i l l , t i i l r ( \ . l ] ] t ( ) l )esl i | r i r 's i t t l l t I i t l t ro i i . t i r  \ t t i l1( ! t l ( \ t t t i l ts . t l l t

l l . r t  s l l t , , l l  i l ( l i r l ) t j \ ( '  t :ntgl  o l  t r l to l rxal i t t l t  i5 tak( ' r t  l r l l ( )

i r { r ( ) l ln l . \ \ ' l r t ' r r ; r t l r r l r t i r t 'nr ' :s i r r0rrr i r lcn ' t l ,  l ' \ lbats n); l \u\( '

0rr |  l l : r r i t  \ l l i f l (  ! , \  i ) \ (  l l r l l .  I  <rr  t  r l r r t t l l l< ' ,  l . l t l r . ; t r -u:  lLt . t t t t .s
l r l r i l r i t : , r  l r rorrr l  t . r r ts l r  o l  s iqnlr l .  io i  i t t t t  t r t '1; l i t tg I ) I ( ' \  i l l  ( ) lx ' l )

. r r t l rs.  l  l r t  r t ' l r r t l t  s jqnrt ls l r t t ' lot tq.  t l t : r l lorr  l ' \ l  r l t t l is .  r r l t i l t '

r l r (  i r l ) l ) r ( i , r ( l rs igrr ; r l r t ' : r t l t lurr t 's l ( ' ( ' l ) i l l i l i : l lsrvt ' t '1 is:r t t t l r l t : t l

l , r r r  l i r r , r l  \ \ \ (  ( ' | \ .  . r t t r l  t l r I  t t : r ,  k i r tg : iqt t : t ls  i r tst  lLrr t  r l t ' t '1t

srr t ' r '1r :  l r r )n() l ( ( ( )n\ l l i r l t ' t ls l r r r ts. l . l t l , . t i t t t .s l r \ ( 's : r l l l l r r { i t t ( ' r l

r I r r iorr  o l  i t t  t ' r r t i r r 'ptr tsrr i l  r t l rct lOi t t .  l l r t  r ( 'g l t t ( ' r ) l  ( ) l  the

r( l ) ( t t ( ) i r t  t l r : t l  isrr : t t l  t r t t i t r . r , rot t l inqlot l t t 's izt  of  l l resl i : t t t .

I lot l r  t l t t ' )n; i \ l rnur) l  i ) l ) (  l r l in! l  r ; r r rgt ' lot  l ; r rg( ' l  ( lc t r (  t iot t  l l l tsct l

r rporr  i r r t l r r  r r l r l r l  : rgt t i tJst  l r r r r l  tht ' t i t 'pt l r  o l  r  icrr  ( l l rst ' t l  t t l tot t

r r  1r | t i t iOrr  r i l l r ' )  i t l { ' . r r l j r r r t t t l  in l ; i l r ( l ( ' ln. : t l t l r rugl t  t l r (  l ) : l l  ( i r I l

r  l r . r r rqt  l l r ,  rn i r r r l ,  1, ,  t t r lcrr t l r  i r t  l : r l lo l t totv s i t r t : t t ior ts.  \ l : r t r t
, r t l r t ' r  l r . r l :  o l  t l r t '  l , r r r r i l i t 's  \ lo losr iL l , r t  i r r tc l  \ i 's l rct t i l iorr i t l l t t '

i r l ) l ) ( ' i i l  l ( )  l rs( ' l l l (  s. I r l ( ' l l ; ts i t  l iLr t r t t i t  \ l l r l l t 'S\  ( ) l  : r  ln)r l i ( t l ]  ( ) l  th( '

\ t r . i l (g\  r ( )n( ' \ ln)n( l ine l ( )  i l  ( lun( i l l ( ( l  \ ( 'gr l l (n l  0 l  I I r t ' r r '1rct-

lo i t r .  i :  r r r | r l  l l r  l . l ) / / ' . \ / ( r { . \  i t t  t t ' : t t i t1r( l  \ l ) i r ( t ' . . , \ l>r ' .  r r l t t t t '

.1r l r i rs;r1r;r r ' : r r  lo l r r  l t ' : r : r r l , i l r t l l l l l  l l t r t t t  o l l t t t : .  [ ] t t ' t ts t  t t l

s t r t ' l l r l  l i : r r r iorr i rs i r r  r t , r r j t r r r r l ion i r i t l t  t l l r l lo l  l i \ l  sur ' t1t ;

i r t r t r ' ; r r l  r , i  l l r t r ; r r l  srr t t  l r r  i ts  l l l t t t toprtrnu i  l l l ) l ) ( i r r \  t ( )  l ) ( ' i r  \ : l l -

i r rnt  or t  l l t i r  \ i tn( '  \ l l : i l (  S\ .

' I 'hermorrgrr l : r torr  Strateqi t 's  and t l r t '  I ) is t r  ibut iorr  o l  l lats

ALrtrq (  i l inr : r t i (  ( l ra<l ie l r ts

l ) r in l l r l  \ \ '  I  l t , r r r r . r ' ; r r r t l  ( , ; r r r  l ) .  l i r  I l

I t t  t l r i .  l r : r1rr  r  \ \ (  ( , ,n\ i ( l ( ' r  l r<,rr  t l r IL i r l l I r t  i l t  \L l ru i l l i  r  t l r ( ' | i l ( )

t r  qtr l : t l0t t  s l t : t l |q i ,  \  l ) rLr \Lr  i l  l^  r r t . r l r '  . r t t t l  t t , , r r - r ,1, i , ,L l r r ,  t t r I

l ( ' r ) ) , r l ( ' \  o l  t l t t '  . l / r ' , / r r  \ l ) r ' (  i (  \  r ) r r  0r t (  l I rn i i  . i l ) ( l  l l r (  !n.r i l t  ( ) l

l l r r  l l r l i r tg l t ' rn: t lcs ()n t l l ( ' ( ) l l i { ' r  r r i r i  i r r l lur  r r t ' l l r l r r  t l i r t r r l i r r t iuu

lr l , r t te t ' r r i r r ) i lnt(nl i r l  ot  t l i r r r , r l i t  gt , r r l t t 'n ls.  ( )n l l r r  r r t : t i t r t
. l01x , r i  t l [  ( . . rs. : r t i r  \1,) i l r ] l i r i r ) \  i t t  \ \ l rs l t i t tg i , , r ) .  \Lnrrr11( ' r  t r r  I

t i t r ,u, : r t  t ' l t ' r . r t i , r t ts:r l r , , t t  1()0 rrr  r i r l t ls  l r  r l r t i ] t  t l , r r t t i t t : r t r t l  l r r

l r t l t t l ln l r l t r rutr l t rorr- t t ' l r tot l r r r t i rc l t ' r r r r l r ' : . I r r l r . r r r t t l ; l t 'o l  l1) l

i r r r l i r  i t l r r r r l r  l t (  t l ( ' ( l  { ) \ (  I  i l  s tur t t t tctr .  r rn l r  10. .1 ' , ,  r r r  t l  i r  r r t . r l r :

, t t t r l  I r inr ' , r l  t i r t 'sr  r r l lc t r ' l r tor l t r t t i r t  t l r t tqn. inr  ( ) )  l , r i l . r t i t r :
' {  

Jt is 1r: r t tcn) \1an( ls in r t r : r r  kt ' r l  (  r )n l l ; l \ l  u i l l r  t l r ; r t  lorrrrr l  r  i t l r r  r
orr  t l i t ' r ' : rst t  t  t t  s lo l  r r ' , ,1 I  l r t .  ( . l t : r : r t l t  s ; r  l  t  l r t '  : l r  rnr ' ,  l t ' r  , r  l  ion ,  r r  l r ,

t l r lsorr l l t i r r t l t r ' ( ) t ,1,rr t ( , r r : t l { . r t tqr . ln\ .ur i l ) l ( \ , , '11q11111,1q1

l l l (  ( l ts l ( 'nr  r lo l l t  o l  l l t t  ( , ; ts i . r r l r ' : .  l t t r . r l , . rorr t1,r i : r ' t l  l l . l ' , , r i1

l l r t '  r : r l r  l r  r i r r t l  8?. j i ' i ,  t r  t ' tc  i ' i l l r t  r  l ) r (  Sn: ln l  or  l ; r ,  I r r l i r t : .  \ i r r r

i l .n l r .  i r r  t l rL ()r t 'grrrr  ( ,o;rst  I { r r r rqt ' .J2.7 ' , ,  o l  l l r l  r r t ' l l r l  i r r i r r i

r lLr . i lsrr t r l l r r r r , r l r ' , r l r i1)0.1," , , , r i  t l r ls l r r r r r  l ) r (qn.rr l t ( ) r  l ; r i l . r '

t i r re.  \ \ ' l r r r t  (  i ru;(  \  l l l ( '  r t t : r jor  r l i l l r ' t t ' r r r  r ' t  i r r  t l r t '  , r l ru i t t l ; r r t r  t  o l

r r ' l r r r r l r r r l i r t ' lcrn:r l r ' , \ / t 'o/ l . r  l r t tntcn l l l ( \ (  { i t ( \ :  ( . ( ) r r l l } .u(( l

n i t l r t l r r ' , , .11 111 s1o1rr  ( r l  \ i l ( ' \ l tut l t t r :otr t l t . l l r t  r r r ' tc tn: lo l r t '

t r l  I l t t  ( . l rst ; r t l ts  t t r r  i r r ' t l  srr l r r t ; rn l i l r ] l r  r t to l t  t . r i l t  t t t i i r  I r t ' -
( l r r (  l r l l \  l r r t r l  i :  r t t , r t t ' r r l l t ' r r  i rnrr tctst  t l  i r r  l t r ' :n r  r  lor i t l .  \ i l  t l r t 'sc

l : r t r0rsrorr(r i l r r r t t  to i r r r l rct lc l ( ) r i rg ing i r r  r r t ' r i : r l  in\( ' ( l i \ ( ,1(1i l \

l r : r t r .  \ \ i  ,ngu( l l l i r l  l l l r rnrsr '  l ) r r  !n in l l  , r r r l  l . i r  f . i t i r re I l r r r . r l r

,1/1,r ;1 j . i  s1; t  t  i t ' :  ; i l r '  l rOrrr t ' r i l l r t  t  r t t i r  l r r r . r j r t t : l i r r  ( , )n\ l i r i l l  l l rg l l

l ) ( i ( l \  1r 'n l l ) ( ' r i l l t r tCr l .  t i i t  i t  l t ig l r  t  r r t  tqr  i l t ' r r t : r r r t l '  t i ' r lLrr t t '  l l [ 'nt

l ( ,  l ( ) l : lg( ' r l : r i l r .  I  l r t  ; r t l r t ' ts I  r  l t r r t : r t t  or t  t l rc \ t  st  . lo1rr '  , r l  t l t r

\ \ i r \ l t i l lg l r ) r r ( . r r : r r r r l tsrrr t \ l ( ) in) l ) ( ( l ( ' i { ) l re i r tq,r l l l r tst  s i l ts ; r t r r l

l i r r r i ls  t t ' l r r r l r lLr t  t i rc l r  r t l r l t 's  l ( )  l t ( ) r ( ' l lcrr iqr t  s i lcs.  I r i  tonnrrs l .

rn l r l t 's  : t r rc l  r tor t - t r 'ptot l r r  l i r t '  l t r r t i t l t :  iu( '  l r (  t ( ' l ( , t l r ( ' r r r r i r  t i l r l l

i i l t / r  t ( ) l l ) ( ) r  r l : r i l r I : r r t t l  l l l t r I  r r r l t r t ! r l  t r t r tqr  r l r ' r t t . r r t t l ' . . \ r . r
( ( ) r ) \ ( ' r lL ler ] ( ( . t l tcr ; r r r l i l l l t ' t ( ) l ( ) | i lqel t 'sr l t t<1rr t ' r r t l r i l r i r lu i : r ' t l

l tnt l  s r  r l r r  r r t : rk l  r rst ' r i l  r r ro l  l r r l r t ' rsc s i r ' : .

Rabi ts arrr l  t l t t '  Bat Rt 'srarcher:  ( rpdatt  l ! l t l6

( . l r r r r  l r ' .  \ ' .  I  t  i r r l r r r  l r i

I  l tc  tct ,  t r l  t l r t i ,  t l r ' . r l l r  i r r  I  i r r l . r l r r l , , l  l r . r t  l i i r , l , rg ist  I iLrr lo l l
Lr  l i t t t , ' t t  l t ' rnt  I . t l r i r  \  , r l ) l ) i i l { ' l ) l l \  ( ( ) l r l r . r (  t ( t l  l l r  l ; . i t  i r l l r  r r  . i
\ l , r l l l i t lq t I r t r i t t t l ,  I  r ) l  l l l (  l ) ( ) t (  r t t i r l  l t . rz.r t t l  t ( )  l ) (  r \ { ) l r \  l r :Urt l i i r rg
l l r r ls . . \ : : r l r t l r l i , r r r . r t l t i r l r rn ln l r l r r l to;rr i r \ l r i r l . r l r i tu( l i  to\ \ in( i
l l t t :  r l i r | r rsr  .  : t r r  l l  i r : . t r  r  (  i ) l i i lq l l l (  . t l ) l  ) . i l r  l r l  t r l r . ,  r r ,  t ,  r l  Lr l r r ,  .  i t t

I  t t t , r l r t lut  l ) , t t \ .  iu(  , , l t r iour l r  t t ' t r  t l ; rnqctotr .  I r r {  l ( , r \ ( ( j  \n l -

i t t l l , r t t r r  i i r r  t l r l i l isr ' . tsr . i i i rct l t t  l r r r rn l t t t r l r : r  l r : r : r l j . t ] l ' r , lSl
(  i l \ (  \  ln I ) i  r i l r t ; l I  L. t t  t t t  ] I  ; r r  r ( r ( t l t l  r , r r r l i tnr | r l  r , r : t :  i r r  I ' , , l . r r t t l

,utr l  ( , r ' t tn,r t t r  . \ l l , ' l  l l r l  r , r ' t :  r r l ror l l i l  t , r  r l t r l l  l r , r r r  l r r r r r  r t

I f ) l t ' \ i tu\ . \ ( ) ( ) l i r i r i ' .  l l t l r l rs l  rnrr j r i r i l r , , l  l r : r t : r r r \or l l r . \ r r t t ' t

i i . t  t lo nr i l  l t l r r l  r , r l r i , ' t . , r r rLI  t l r r  l i l t l i l r , r r r l  o l  tn(() l l r i l r 'n l r ! , . l
r , r l r i i l l l r t iu l )o l rqr l , ) r r r t : i l l r - l r l l r . r r i r rg i r r , l i r i r l r r . r l r i . \ r . l \ \ r r . r l l .

l l ( ) \ \ ( \ (1.  t l t r  : t t t . r l l  t t t t t t t l r t t  o i  t . r l r i r l  l r . r t r t l r t , , l r ; , l r l r  l r ' . .  t l r , r t t
1" , ,  : t t  r rnr  t  i r r r t  r  r .  r r  r r l ls l l t ' : r t l  r  ) r )  t l i i \  (  r )nt i r1( 'nt .  l ) ( ) l l r  q(  1) , l r . l -

l r l r i r : r l l r  int( l  l ) \  . l ) ( ' (  j t r .  I t  is  l l t r ' r t lorr  o l r r iorr ' l r  1;r i r r l r r t t  t , t
. r rotr l  l r r r l I t i l i . r l  { ' \1,(r \ [ t (  l0 l l r (  { l i \ ( i r \ (  l r r  r r r . r t i r rq l ) l { ) t ( (  l l \ ( '
q l r ' \ ( \  \ \ l l ( t )  l r r r r t t l l r r tg :1r t t i r :  r l r l r , r l r l , , r l  i r r l ) r r t inq : t  l r i t t

r r , , t t t t t i .  I t  i :  l t lsr i  r ) ( ( ( ' \s : r t \ .  t l l t t t t  l r  l t i l ,  i ' , r t rnr l  i :  in l l i t t t r l  lo
i r r r rc I I t r  l r r r t  t r : r r t r i t t r r I  Ior  t r i r I t l I ( (  { ) I  l . l I ) l ( \  i r r I r i t i r r r t .  I I  t I r r
l r , t t  r l r , r i i l t l  l l .  lot t t r r l  l r l r i t l .  t . r l r i r  \  I ) ( ) \ t  ,  \ l )1) \ur{  ' , , r (  (  l ) i r l ( ) ) r
s l t , rLt l t l  l l r ' \ l .ut(( l  i1) l ) t ( ( l i r tc l r .  I  l r i r ,  r i t t t t t l r  i ( (Juir( ' \  l l ( l i -
r i r l t t : t l r  r r i l l l ( ) l l  l ) t ( t iot t r  l t l r i r ' t  r ; r r r i r l r { iorr  t , ,  r ( ( t i \ (  l i \ (

i t r l t : r t tntr<Lr l . r r i t t j t r t ror l \ ( , l l lurr .urr l i l r l , r i r l t t ' l l r . r r r inr .  [ l r r . r
. t t r  , t t l t t tut i . l r  t t ' t l  in t l r ,  . r t r r r  r r r t  r l t r r \ .  l ) . . i ,7.1 l , t r r r l  l l .  r r  i t l t  t l r i
i r t t t i . t l  r l , r r r  g i t t t t  r , r  

'oort : r .  
p,rrs i l r l t  . r l l r  r  r t l ro ' r r t r .  \  : rnglr

in l t ; t t r t t tst  r r l . t t  i r t j , ,  t i { )n () l  l . r l ) r (  \  i rnrrrrrn,  q l , r l i r r l in i r . r , l r r t in-



l ( ) I lut  Rt 'st ' l t t t  l t  Nt 'u 's \ i r l r r r t t ' !7:  l t -  I

i : tc tc i l . r t  t l t t  r , t t t t t  l i t t t t  l t .  t l r t  { i ts t  t l , rst  o l  t , t t t i l t t .  l ) l t -

(  \ l ) ( ) \L l r (  intr t t t t t t iz . t l iot t  is  t t  t  t t t t t t t l t  t l t l t  i l  l r t t  l l t r tst  i r r t l i r  i t l t r . r ls

. r l  l (  (  ut  r  i r tg t  i rL r t l  t  t l l t ts t t t t  l r l  t . t l i i t  : .  l0 l  l \ \ ( )  l t  ; tsot ls;  l  i  : l l t

i r r t l i r i i l r r r r l r r i t l r l r t l r iotr : r ; t l r i t : r : t r i t l t t io l t t r t ' t ' t l , r t t l r  t , , t i r t

t \ \ r r l )o() \ t ( r  i r t j t r t iot t :g i r t r t  t l t t i ' r ' t l ; t r : l t l l t t l  i l . t  t t ' t r tgt t tzt t l

( \ l ) ( ) \ lu(  lo l r l t i r ' : r l tor t ] t l ,xr t t t . l t t t t l2t l l t t - tx l t r l : t l t t  \ . t ( ( i l l . r -

l iorr  l r rotcr  r :  l r r t  inr l i r  i r l i r , r l  
' l r , r t r l t l  

l r r t  i t l t l r l l r t t t ' t r t  ( ' \ l ) r ) \ t l ) ( ' l ( )

r . r l r i t r  ot t t r t .  I ' t r '  ( \ l ) ( ) \u11 r . t r r  i r t l t l i r t t t  r l r t l ( l l l l \  t t r l t t i t r .

t l i r , , '  in l t , rDtLr ' (  l r l i i l  ( ) l  r t t l r r  t t l l t t t r ' , r t ls  i r t j t t  t iot ls i t l  l l l t  l l l t t t .

. r r r r l . r ' inql ,  l loo: t t t  r lo: t  l r r l \  l \ \ ( ) \ t l r r \ l l ) ( ' t i ' i l l l ( l .  l l t t l t t t t t 'o l

t l r (  \Lr l ) r r i , , r  i rnrrnrnjzrrrqi . r l r . r l l i l i t r  o l  l l r r  l t t t r l t t t r l i l r lo i t l t r ' l l

r . r ,  r  int ,  r ( )u l in(  \ (  r , r lo9ir  r  otr l i t r r r ; t t iot t , r l  l t r t t i i ; r r l r  l t  r t  ls  ts

t t , r  lorqt t  n((( \ \ in\ .  I  ] t is  r l r t t i t t t  l r . ts l ) l { ) \ t l )  l r )  l t t  s . t l t  l t t t t l

c l lcr t i rc rr l r r  n 1l , ,1r t t l r , t i l r t t i t t is l t t r t l .
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\ l t r i in l ) .  I  t r t t l t

I r t  l l t r ' l r l rst  r t : r t  l l ( .1 r t t t ' t t r l t t ' t : l t ip l t ; t : .  l tq: t i t t .  l l l r ) l (  l l l i l l )

t t , ru l r l t r l .  r rorr  inr  l r r t l i r tg,  r  l r tst '  to 1.100 r t t t ' t t t l r t ' ts  i t t  j i2 tot t r t -

l ics.  l l ( . l  l r t r .ntr t  l t  gt t t ' lo l  t l t t  l ' t t i r t ts i t ro l  I t ' r r ts i r r ' \ r rst i t t

on I  \ l r r t r l r  l1)$t i . r r r r l l l t . i t t t t t . t . t t l i t : : t . t l l l tot l tot l t ' lLt l l - t i t t t t '

l ) ( ' r \ ( )n in l1) , ! ( j  t r i  Iorrr  ( t l r r ( ' r l t l \ . . \ r l t l i t ior l  o l ; t  l ' l t . l ) .  (ot  l t r

i t l r : l \ l l ts l t ' ts t l t r t l . \ :s i : t . t r t l l ) i t l r tot l rosi l i r t r t i : l r r t t i r i l r l r l t t l i r t

l1)87. l ' .s t : r l r l i r luntrr l  o l  r t  st t l r : t l t t t t i r t l  t ' l t t lout t lc t ) l  i : : t  t t t t l t  t t t

: lo;r l . r r r t r l r t r ' . r t l r ; r r r l i l l iorr t lo l l r t r r : t l t t l t t l ru i l l t t l to l l ( , Is l lot t l t l

l r t ror t t l r r r : r r l l t l r l t ' i r t t l r l r rcxtr i  l0r t l t ts . l . t l t t t l t l io l l ; i l : t l l ] f \ ( l \
( ( )nt inu( ' \  to l l t  l l ( l l  s  i r t i t t l l r t t  gol t l .  l t t r t  i l l l l i (  i l ) i l t ( ' ( l  s t l ( ( ( ' : \ ( )1

t  t r r r t ' r r l  l l l t lou nl{  n l  i r r i l i i t l i \ (  \  t l totr l t l  t ' t t : t t l t  : t t l ls l i t l l l t : t l  : t t l l -

l lot I  o l  r tst ' l t t t  I t  l t r t t l  ot l t t ' t  tor tst  t t ; t l jot l  I t  l : t l t ' t l  l t t  I i r  i t i t 's  i r r  I l r t '

lu lu l ( ' .  \ [ ( ) r ( ' t l r ; r r r l l (X)ol  [ ] ( . t r  ssl i t l t  t l l r : t '11t  1: l l ) ( ' \ i l l ( ' l l ( ) \ \  l l l

Lrst  i t t  l i r  t , t t i t l t t ics.  r t t t t l . t t  l t : t : l  ?0: t l t tcs i l l  t l r t '1 .S. : l l ,  l l \ i r l !

[ ] ( ,1 rr l r t t t i : t ls  i t t  st t l t : l l t l l { i i t l  I )1 l l  ( ( ) l l \ ( l \ i l l l ( ) l l  t ' l lo l ls .  } lot t

t i r : r r r i r0() l r r i r r r tc l r t t t lq() \ { l l l r t t ( t t l ( ) lSi t l l l / ; l l l ( ) l l \ l l t t t ' : lsst : l t t l

i r t t l t r 'p; t r t t l r t t . I t t I l t t ' : r t t t t t  l i t t t t  l ; t t i r i r l l l ( l l l i l r l r t r l . t t t i r r l1, , ' t -
l l rnt  r ( ) l ( '  i r t  g:r i t r i r rg l t 'g i r l : r t i r t  l ) t ( ) l ( ' (  l i ( ) l l  o l  l l r  i l te l , , r t  r  i t t

. \ r r r t ' r i t l rn Sl tntort  l t r r r l  i r t  \ t ' r r 'SoLt l l t  \ \ ' i r l t 's . , \ r rstr : r l i i l .  g( ' r l ( ' l -

i l t ( ' ( l  ; l  n l i l i ( ) r  ptr l r l i t  , r t t t r t r  ; tg l t i l t r l  Is t l t t l i  poi :ot l i t tq ol  l r i l l

( : l \ ' ( ' \  l l l l r l  l t . rs l t r l  to l ro l i t r  I t ' r t ' t : : t l  l t t t t l  t t t l t i t t t  l )11)gl i  \ \  i l l

l ru l l l i r  ct lLrr l t t iot t l l r t ' t r ' . l t t t t lg, l t i t t t t l l t t i r l t t t ' , t t t t lqt t r t ' t t t t t l t ' t t1: l l

t0o1l t ' l l t l iOn i i l  t t [ i l t r  Ol l t r ' t  l t t t l ts .  l ) t  t t l t ; t l t t ' t ] l  l ) l l ) l ( ' (  l l ( ) l )  ( ) l

I l t : t tk t r t  ( , . t r t ' .  l t r r r t r ' , r l  l l t t  r rot l t l .  l . t tgts l  Lt t r tnt l  l l l t (  ro lo l t r .

i \  lnr l i ( i l ) i r t ( ' ( l  i t r  t l t t  r r t ' r t r  l r r t r r r t .  I i ( l l  l t ; t t  l t t t ; t l tgt ' t l . l  l , l r \ ' r l '
t lor t : r l ior t  o l  l l r t ' t l t r t  lo l l t t '  I  r ' r : ts \ i l l l t l ( ' ( , ( ) l ls i ' l \ l t l t t  r  r r  i t l t  l l

I t ' i rst '  l rqr t  crrr t ' r r t  to I l (  l l  lot  I t ) : t t l . rqt  r r t t ' t r t .

Bat Act iv i tv Orer ( la lm and Turbul tnt  r r4 'at t r

l i .  rot t  l ' t i ' t l r  kt ' l l

. \  ror t tp;r t isot t  i t i  l l t t ' r t t l i r in ol  l l r t ' l i t t l t ' l r t r t r l l l  l l : t t  
' l1 l 'o1t . r

I r r r i / r r { r i . i  ot t ' t  t : t l r t t  l ) ( ) ( ) ls  i l l l ( l ; l  [ : t r1- l ]oui t lg r i l l l t 's  uas pt ' t

lor  rnt ' r l  i t t  t l t t  r  i t  i r t i t i  o1 l l t t '  Kl t t t r l l t r tskis I l r l l t ' r  i t t  s l r t l l l l r t t 's l

t r r r  , \ l l l t t t ; t .  ( , : t t t ; r t l l t .  l ' i : t t  l t t t j r i l r  t r ' : t t , t . . t 'sst ' t l  l l r  l t t t l t t t t t l t t t tg

t t l l r lotrr t iot t  t . t l ls  t ts i t tq t t l l t : tsot t i t  ( l ( ' l (11()1s, \ t l i r t t r  n l ts

Ir ig l rcr  or t ' t  poi t ls  t l t . r t t  r i l l lcs.  I  l l is tor l l t l l r t  t lLr t ' tot l i l l t ' t t ' t t t ts

i r rprcrrr l r r r r t t l : t t t t t 'or : t t t t ' :s i l t i l i t r i r r t l l t ' t r ro l t : t l l i l l t ls . , \ l t t ' r t ra-

t i \ ( ' l \ .  \ \ i t t ( ' l  t t t t is t  ; t l  l l l t l ) l l l ( ' l t1 s i l t 's  t t t : t r  i l t t t ' t l t ' t t  wi t l r  t l t t '

l l r ts cr l ro l rxr t t ior t  l t l r i l i t i i ' r .  St i tkr  t t l lps t r t ' t t  t ts t ' t l  t ( ) : lss( ' \s

l r r t ' r  : rbrr t t r l : t t t t r ' .  : r r t t l  u i t l t ' t  t lo ist  t l l ls  l (  (  ( )11l( ' ( l  l ( ) l  i ! ] l t ' l l \ i t \ '

I tcr l t r t ' r t t r  l t l t : t l rs is.  l t t r t ' t1: t l l r t t t t l l t t l ( (  i l l  l l l (  l t t ' ig- l t l  r t ' l r t ' r l  t l r t

l l r ts l lc t  (  i  t r t  l t l r r t r t '  l l l t ' \ \ ' :11( ' l  I  ( l i ( l  l l ( )1 t l i l [ t ' t  l l t ' l rvt ' t ' t t  s t t t 's .

I rut  i t t r t t  1s (  l ( )s(  1( t  o l  :11 \ \ ' ; l l ( ' l  l t ' r  t  l  l t t  t  l t l t t t  l lo l l ls  t t t : lv  l l t  t t t t l t t '

l r r t t ' : r ib l t ' t l t : t t t . r l  l : rst- l loui t tgt i l l l t 's : i l t r r ' l l ' t ' t l i t tgt lost ' lo l l r t '

\ \ i l l ( ' l  \sul i ; r ( ( ' t t t l t r  l l t  t ' : ts i t t  i l  t l t t 's t r t l l t t t ' isr l t l t t t ; t t t t l l r l t ' t l t t -

l l r l r l r ' . l i r r r t l r t ' r , t l tc l r torrst i rs i l t r , t l i r t t t ( ) \ ( ' l l i l l l ( ' \ is t t t t t t l t t t tot t '

t  l r r t t t  tct l ,  r r  l t i i  l r  t tutr  t t t : rkt  i t tsct  I  t l t ' l t r  l iot t  r t to l t  t l i l l i t  t t l t  ; t l

srrr l r lot ; r t ior ts. \ \ ' : r ( t t t t r t is t ' l t t t i l l l t 'su; ts: t l r l r t r rx i r r t : r t t ' l r  l r r t l lJ

gr( i l t ( ' i l l r : i l t l l l l ) (x) l i : l I ] ( l r t t ; t r  i t t l t t l t ' t t ' \ \ ' i ( l l l ) i l ls  t t l lo l t t t l t t t l r t t

l r l r i l i t i r ' : ; r r t t l t l t r rst lctr t ' ; i : t ' t l t t t ' l l i t i t ' r t t r t l i t l t r l l t i r l t l r l t ls t i t ' t t t t

t : l l  g( ' ts.

Ne(t . r r  ( l { )ncentrat ion l ' referent 'c and I)ai l1 p6sd I lptake in
()ktssophagct sori(ina. a Florver-\ ' isit ing Bat in (losta Rica

\ ' .  \ \ ' r r r t t ' r

I ; r i r r r  b:r ls 13 1t ' rn l r lcs,  I  srrb:r t l r r l t  l t : r l r ' ;  r l t ' ig l t ls  7.9,  t i .1) .7.1.

: r r r t l  l l .0 a)ut ' t t ' l i t 'p l  i r r  l  l i . i r r2.5r7 rrr  l l ieht  t l tgt ' i l t  l l t t 's t ' tot l -

r l : r r r  l r i r t lot t 's t  i l t  l . : r  St ' lv l r  13iologi<:r l  Str t t ior t .  t l ( ) l l l t ( ' : l \1t l l l
( .osl : r  Ri t : r  l rorr t . \1r t i l  l . l  to \ l l r r  8.  l l ) lJ{ i .  13:rrs nt t t 's t tst : t i t t t ' t l

on r t  i l i t ' t  ( ) l  \uq:u l : r lcr .  t l t  r  l ro l  l t ' t r .  i  r tst ' t  t : ,  ; t t t t l  r  i1; t r t t i t ts .  I i i r  t '

(  ( )n{  r ' l r t r : r l  i . ) r )s ol  sr t t  l t t ; t '  r0 l t t l  i t t t t  1 l  ( ) ' t ,  20"1, .  2f iuu,  iJ0", .  : r l r t l

lOon) ut ' r t  o l l t ' r t t l  i t r r : t t  I  r r r t r t  t l i l t t t r t ' l t ' t  g i : tss l t r l r ts r t ta(  l l t  ( l  1( ,

l r t ' t '  h l r r tg i t tg I t ' r t l t  t  s .  . \  r  t t l r  t t t t t l t ' t  t : t i  h l i ' t t l t ' t  t  o l  l t ' r  t t 'c l  t l t  i1 r : .

I ; t t ' r l t ' r  l ror i t i r t l t  ur ts t : t t r t lotrr izct l  t ' l r t  I r  t t ight  ; t r t t r t t tg l i r t ' lot : r -

t ions i r t  t l l ( '  ( : lg( ' .  lo l rssist  l l t t '  l t : t ls  i r r  l tx : r t i r t .v,-  a spt ' r  i l i t

( ( )n( t ' i r l l : r1 i ( )nt l t t  l t ' t r letrut ' l l t r t r t ' t t ' t l  nr thr t r l t t t ' t i : t lsof  t l i l l t ' t

i r tg:rrot tstr ; r l  I t ' t l t r t r r i t r . ' l ' l r t  l l r ) l ( ) t r t l l  t t l  l ro l l t ' t l  i l l l ( l  t l ] (

volrrr t t t :  o l  sr tg l t t  \ \ ' l r t ( ' t  l : tk( ' r )  u ' i ' t t  tJ l t  l ts t t t t ' r l  ( ' \ f r \  l l l ( ) l l l l l l l t .

I  l r t '  20",  to l ( )% strr  tost '  :o l t t l  ior ts t  t ' l '  pt t ' l t ' t  t t  t l  or t  t  t  l t l  l  ( )o,

:o l r r t iorr . l ; t ' t ' rk ' r lxrs i t i r r th l r t l : r l r ig l r l rs igr t i I i t : r t r t i t t l l t t t ' t t t t 'or t

1t , t ' t l t r  t l ro i r t ' ( r \ \ ' { ) \ \ : r \  , \NO\ ' , \ .p 1).001: i r r t t r ; r t l i ( ) r t  t l . \ . )  l ) t t l

i ts  r ' l icr  t  or I  \ug:u ({)n( ( 'n l l i l t i ( ) r l  t  I t , r i t  t '  u; ts t  l i r r t i r t l r t t  t l  l t r

lo l loui t r -a l l t t  l l t l : t t r r t ' t l ,  t : r r t t l r t r t t iz t ' t l  t l ts igt t . . \ l t l rot tq l r  t l t t ' t t

u:rs rr  l l r rgt '  t l i i l t  r t ' r t r  t '  [ t t ' l t tc t t  r r ig l r ts i r t  t l t t '  l r t t  i t  t t ' t t t t  o l

( ( ) l ) ( ( i l i l : r l i ( ) l rs l rorr t?0", to l0n". l l l t t t 'u: tst loort ' t l t l l t l i l l t ' l t ' r t t I

i t t l l r t '1rr t ' l t ' t t t t tc lot l t t t to l t l t i 's t ( r ) r l ( ( ' t l t r i l l i ( ) r l \ .  I l t t : t r t ' t l tgt
(on(( ' r l t l l l i ( ) l t  t l tk t ' t t  t l t t t i r lc : t  r r ig, l r t  r r ' : rs 2lJ. l "u (st l  1.2" '1.- l  l r t

ro l r i rnt ' t : rkcn pct  r r ig l r t  1r t ' t  l ) :11 r : l l lg( ' ( l  l tor t t  ( i . { i  I t t l  to 13.0 In l

t ! ) .1!) ,st l i .7{ i ) .  I l r t ' r r ' \ i ls ; r l l is l i l \s i i3t t i l i t : r r r t t r t 'g i t t iv t ' t t t t t t ' l : t '

I iorr l t l lut t r r ro l r r r t t t  l : rkct t l t t t r l r t r t ' t l lg((r) l l ( ( ' l1 l t : t ( i ( ) I l ( \ ' ' I1) .5-

0. i l lJ ; r r . torr t ;  r0.1) l ) .  
- [ ' l r t ' r : r lot i r  r : t ]ut  o l  t l t t 's t t< l ( )s(  t l lgf \ t ( ' ( l

I rorr t  srrgrr l  u: t t t t  :ut t l  lxr l l t t t  t : r r tgt ' t i  l rorrr  ! ) .2 -  I  L i r  t l r l  l l : t t

r r ieht  (  -10.2 t r l .  st l  0.7t .  . \  n ie l r l l \  in l : rk(  o l  0.2-0.  1 g ol

i r rst t ts 1:rnal l  st i t t ; t l ;s  l t t t t l  r ) r ( )1 l t \ )  l ) ( ' r  l ) ; t l  \ \ i ts  l t t t  l t t l t l i t iot t l t l ,

r lu i l r l r l t ' ( ( ) r l r l ) ( ) r l ( ' l l t  o l  t l r t  r l i t t .  I t t  l t  r t rot t t l  ( 'x l ) ( ' l i rn( ' r l l  I l1 ' ( ' -

r : r t rg i r r t l t ; t lsr t r t ' l l l la( t ( ' ( l t ( )sugi t t \ \ ; i t ( ' l l (1 ' ( l ( ' l r i r t t l l ,  l , l i r r l
r r r r  r r i r t l i r r t 's t .  I ) r r r ing t l r t ' l t ; r l t i t t t : t t iot t  1x ' r iot l  l r ; t ls  ut ' t l  l l t i t t t l

to t  l r t ' l i 'e t l ing ; i  l t ' rv i t l t  t l  o- t l l t r  - t i l t l  l lutat t t t : t  t t t : ts l t  r t t ix t ' t l  u i t l t

I torr t ' r .  I ' l t t  l t t t l t ' rs ut t l  t r ' : tc l i l r  : t tcr ' l r t t r l ; t t t t l  s t t l ls t t l t t t ' t t l l r

r is i tet l  l icer i l r .  \ \ ' i t l r  th is l t r l tn i t lLr t ' i l  s t ' t t t ts  l )ossi l ) l t  t ( )  t ts(

l lon, t ' r - l ra l :  in rrrarr i l r r r l : r t i r t ' t ' rpci  i rnt ' r t t : r l  I i t ' l t l  r tLr t l i t 's .

RECO(;NITION

l  l r t ' ( i l r r t t  t  R. \ l i l l t ' r  . f t .  ' \u l r t t l  
\ \ ' l ts  I ) l t 's( ' l l t ( ' (1 to I ) t  l latol t l

l l i t t l r r rxk.ret i t t r l l r r r r r t \ { i t l t l t ' l l r t r r t  ( i r l l t 'gt" fot  l t ispiot t t t ' l i l lq

r lork in lht 's t t t t l r  o l  l la l  t ' t  r t logr : t t t t l  l r t ' l t l tv i r t t .  [ { t  u l ts: t t t t r t t tg,

t l r t r t r r  l i rstsr i ( 'nt is ls lobarr t l l r : t tsart t l l rLr l l l is l r t t l l l l i i l l \ ' l ( ' lx) l t5

,rrr  I r is  uork.  Near lv al l  o l  t ts l t : tve l l t t i l l  sot t t t  l ) : t l l  ( ) l  ( ) t l l

r t ' r t 'atrh ul)() t l  t l ) (  lor t t t t la l iot ts l l t ' \ ( ' l  ( l ( )$ ' l )  so ut l l  i r r  r r l t , \ l

t  ; rst 's  l l t ' fo l t '  u ' t '  u ' t t  t '  l l<t t  t t .
. l  

l r r ' \ l i l ler  , \u: t r t l  u ' l rs l t lso ptcst ' t t l t r l  l ( )  l )1.  \ l ( ' r l i l l  l i r t t l t  o l

l l : r t ( r rnst ' r rat i r ) I l l r t t ( ' l l ) i l l ior l r l  lot l t is lotkr t t i lk i r tgt l r t 'prr l l l i r

n l ( ) r ( 'a lv iut 'o l  t l t t 's igr t i l i t i t i ) ( (  ( ) l  l ) : l ls  i r t  t l t t ' l ror l t ls  t ro l t tgr .

Fl ist ' f lor tsarc t ru l l  ( ( )st t t ( ) lx) l i ta l l . t t t t l  l t t ' t i t t t  lakt ' l l  Vt ' r r  l : t tgc

sl l r r t ,o l  t l rc r t t ' t l i t  l i r r  l tat , , r t ls t l r . t t i , r t t  l ) l ( r t t l l l l l l \  ' ) l l  ( 'v( ' l \

(  or l l  inel l t .

l ) : r r t 'Kl ingent ' t  c l id l t  t t rastct  l r r l  job ol  l r r is t i r rg l ts r t l ( l  i l l let l ( i -

i r rg to:r l l  t l r t ' :mi t l l  ( letai ls l l l i r l  r r tat l t  l l t t ' l t l t ( ' t i l lg st t  sut t tssl t l l

( ,ongr:r l r r l : r t ions to I {a l  l r r t t l  Nl t ' r  l i t l  l t l l t l  t t t t f  Srat i lL l ( l ( '  l t t  I ) ; t r t .

I t  u 'as a g(xxl  nr(el i I )g.
( i .  Ror Horst
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WILLIAI,T A. WIMSATT MEMORIAL FELLOWSHIP

f)car Colleague:

The family and fr iencls of the lare Wil l iarn A. Wimsatt  have proposed to the American Society of
Nlammalo.qists that a fel lowship be establ ished in his mernory in perpetui ty.  The' f ' rustees and
l)irectors of the Society have agreed to establish such a rnemorial and the details of its establishrnent
are now complete. The fel lowship wi l l  be known as the Wil l iam A. Wimsatt  Mernorial  Fel lowsl i ip
of the American Society o{ Marnmalogists.  Funds donated to this fel lowship wi l l  be invested by the
tr l rstees of t l re Society,  the income being awardcd annual ly to a ful l - t ime graduate student i t r  an
a<-cr edi t t 'c1 universi  t f  in N{ex ico, Canada or the t ln i  ted States, lvho is wri  t  i  ng a thesis or disserta t ion
()n any aspe( ' t  c l l  the biolclgv ol  bats.  t rn the event no acceptable appl icat ion is received in a given
\( ' i r r .  thc i r t rome front tht ' fund shal l  be added to the pr incipal of  that year.

' I 'he .Society 's Cornm i  t  t t ' t '  orr  Clrants in Aid wi l l  issue a cont inuins al lnouncement in the Journal of
Marnrnaloql 'dcst ' r ib ing t l rc appi l ic 'at ion procedurc, deadl ine dates artd other pert i l rent in lolma-
t iorr . ' fh is ( lommit tee wi l l  a lso receir ,e al l  apl t l icat iorrs and select  the student wl io wi l l  be
designated the "Wil l ianr A. Wimsatt  Fel low" lor thi l t  yt ' i l .

No segment of the scient i f ic rommunity was more dear to Bi l l  \ \ ' i rnsatt  than his students and the
students of his col leagues. He gave to thern gi f  ts beyond pr ice, and to each he gave a large meastrre
of his intel lect and his heart .  To t t re last l ingering days he cont intred to advise atrd eLridc and
erl(.ourage tris students, and does so stil.l in tl 'reir memories. What more appropriate monurnent ('aIl
rve erect than to offer our support  c l f  a deserving eraduate student as a l iv ing memorial  to Bi l l 's
spir i t?

The tr  ustecs of the Society have recommendecl that the pr incipal amourl t  in such an endownrent
shoult l  be a minirnurn of $ 10,000. I f  one hundred of Bi l l 's  f r iends ear:h contr ibute $100 we can easi ly
surpass that f igure. ( ,ort t r  ibtr t ions may be spreaci ovcr rnore tharr orte pa.vrnent and addit ional gi f ts
r  at t  l r t 'adr led at  any t intc.

We invi te yoLr to join with us in establ ishing this fel lowship. Donat ions should be to t l te Wil l iarn
A. Wimsatt  Fund and sent to Roy Horst (address below) who r.r ' i l l  receive your contr ibrr t ions in
behalf  of  the Wimsatt  farni ly and the Society.  Dr.  Horst wi l l  send yotr an appropriatc recogtr i t iot t
from the Wirnsatt farnily and record for your tax purposes, and he lvill forward the ftrnc]s to t]re
Treasurer and frustees of the Society.

lVc are grateftr l  to you for jo ining us in this act of  love and grat i tude.

G.R. Horst
f)epartment of Biology
State t ln iversi ty of New York
Potsdam, New York 13676 t l .S.A

Dr. Horst 's uddress 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 mernoirs 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. g 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. Hi l l  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
Thomas Ktnz, 425pp. 1982, hb $49.5O
The Lives of Bats

A wide-range book including breeding, feeding,
physiology, aerodynamics, and more. By Wilfred Schober,
2l2pp.175 i l lus.,  1984, hb. $25.OO
What About Bats?

A great introduction to bats for both children and adults. By
James K. Baker,60pp. 1979, pb. $1.50
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, 11pp. 1981, pb. $ r .oo
Just Bats

An illustrated view of bats for a general audience. By M.
Brock Fenton, 165pp. 1983, pb. $ro.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 which could serve as a guide for speleologists working
on similar projects. By Jeffrey Black, 59pp. 1971, pb. g5.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. $7.5O
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. $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. g25.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.

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. $10.oo
Vertebrate Flight - A Bibiolography

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.7975,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,
library bound, hb $1O.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. 1982, hb. 99.50
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.
Grades3-6.ByGeorgeLaycock,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 velv sood first bat book for kids. Stresses conservation
and import.rnce to man. Illus. with B&W photos by Merlin
Tutt le. By Al ice L. Hopf, 64pp. 1985, hb. $8.50
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 Iazy hzard, and a big surprise. 8 pop-up
animals. By Peter Seymour, 1985, hb. $7.75

Jr.****

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. All 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

By M. Brock Fenton, 161pp. 1985, hb. $35.OO
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