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TliE cov[R

fhe cover photo shows a vampire bat
Qg.s*gggg -rotundus_) preparin3 to feed
fron t t re grounci on the hoof of a srand-
J-ng cor,r. The bite rras -rnade earlier and
can be seen above the vampire batrs
head. The ptroto was provided by Dr.
c" Clay i , i i tchel l  of  the USAID/}ISFI i
Vanpire Bat Control  Project in Lat in
America.

Januarv 7972

Bilt Research Netvs aPPears
qtrart*r ly:  January,  Apr i l  ,  JulY,

and Octol :er .  Subscr ipt lon rate

is $2.00 for tT, to years" Address
al l  correspondence to Robe:: l  L.

i iar t ia"  Department of  EiologY'
Preble l ia l l ,  Universi ty of  l la ine"

Farrnington, l ia ine 04938.

Universi ty of  i , lani toba,

Albarta,  Canada

EDITOR.I S CO}EIIITS

By mai l ing t i - re October 1971 issue r,z i th the January 1,972 lssue, the f inancial
deficit incurred in producing Eat _tggggfgh lierrs rras r,rinimized, and by raising the
subscript ion rate to trno dol lars for t r . to years, the publ icat ion is assured of
sur:v ival  in spi te of  the lack of  inst i tut ional  support .  The rate is set  for  a
t l ro year perioci .  rather than one dol lar per year to mininnize boohkeeping t ime ex-
pencl i ture. t t l i t i :  a lwo year subscri .pt ion period, less t ime is required than
would be in sendi.ng cut exir i rat ion not lces each year.  I  rv i1l  accept a l i rni tei
ntrmber of ner,r  foreign subscript j .ons at the old rate for a t ime in order to boost
t i re internat ional coverage of 3.  l i ,  but t t re cost of  cover pr int ing and postage
aLone st i l l  exceeds the subscr ipt i r :n rate.  As long as the def ic i t  1s s l ight ,
there wi l l  be no problens, : ;o l - ibrary subscript ions are sLi1l  sol ic i ted as tsel l
as forel"gn l is t ings.

I1ENE Ai']D THERE

For those researci- iers planning to at tend the Third Internat ional  Bat Research
Conference in Yugoslavia f ron Septenber 5-10, L972, eontact  shorr ld be rnade rv i lh
the Croat. ian Society for  i ' latural  Sciences as t rotet i  in an ear l ler  BR.N issue. For
those cf  you who wisir  to request Nat ional  Science Foundat ion t ravel  funds, send
to l iat ional  Science FoundaElon" Off i -ce of  Science Inforrnat ion Service.  ' i , rashing-
ton, D.C. 20550, and request t {SF Forrrr  L92, Appi icat ion for  Internat ional  Travel
Grant.  Those wishlng more colnplete inforrnat ion immediately may cal l -  area code
202-632-5850 for professional  assi-stance from the Infornat ion Services Program.
Only eight researci iers s igned rny l is t  for  such informat ion at  the Albuquerque
neet ing in l {ovember,  but  others may also be j .nterested.

Serreral  adciress changes:

Dr. Iyad A. Na<jer,  Col lege of  Educat ion,  Universi ty of  Rivadh, P.O. Box
2458, Riyadt i"  Saudi  Aral l ia

Dr.  Josef ine C. Rauch, Departrneat of  Zoalogy,
I^Ilnaipeg R3T 21i2, l '{anitoba, Canada

i iugh C. Sni t l - r ,  8613-157 S treet 
"  

Edn:onton 52 ,

tr]e.,r Subscribers:

Ted Bulthaup, 2503 I 'Jol fe Drive, I , Ioodridge, I l l inols 60515
Christopher Love, I6L4 l lar i rpden Boulevard, Reading, Pennsylvania 19601
Gorclon B. Ttror:pson, 56 Beaumont Road, Cainbridge Clil 4PY, England
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I ' larren Kerr,  Box 2890, Lini ieLci  co11ege, i lc i f i "*nvi I ie,  oregon 97L28
Ti,nothy r ,rc i- ionnel l  ,  743 Popl_ar Street,  Bamonau Cal i fornLa 92A65
Cherr ie D. Brar;rrel1 ,  Departnerrt  of  Appl ied Ph;.rsical  Sciences" Bui lding

3, Earley Gate, Ilhitel,tni-girts, ?eadini: l.GCr 2AL, England
Dr. Andrerv Slarret t ,  Ltepartnent of  i t io lagy,  San Fernando State

I ' Ior thr idge, CaLi fornia t1324
Dr.  i i ichael  Pet i t ,  i - repartment of  i ' i icrcbiology, Colora<io State

si ty,  Fcrt  Col l i "ns,  Colorado 80521

Col lege,

Univer-

lJal ter 8. .  Gusci-ora, Veter inary Publ ic l leal th,  l lepartment of Health,
P.O. Box 1540" Trenton, I . ler, '  Jersey 08625

Gary Banottetz" Box 671, l ludson" Iowa 53543
Shereen Greenberg, 3C Bucknan Streel"  Woburn, I . lassaclnrs€tts 01801
Dr. Al len I i .  Bentrrn, 1r0 Ncrton Place, Fredonia, lderu York 14063
I ' l r .  T. Cartrnel l ,  2 i { i l lhurst Boulevarci ,  Toronto 310, Ontar io,  Canada
lr .  Ja:nes F. Scudday" Eox 6011, Su1 F.oss State Universi ty,  Alpine"

Texas 79, i30
Eugene D. I t i tzke, 616 Aspen SEreet,  Scuth i { i iwaukee, IJ i"sconsin 53L72
J:-n l {oberts,  Department of Biology, IJniversi t l r  of  South'uestern Loui.s-

iana" Lafa] 'et te,  Louisiana 7050i
Francie J.  Grarnl ich, State Superrr ie, : : : ,  Divis ion of Fi lCl i fe Services,

P.O. Box 800, 28A State Street"  Augusta,  l ia ine fn3CI
Dr. [d.  J.  Bowman, i5 Elrn Street,  Sl :owhegan, l ia ine 04976
Orsen D. Buch, Box 50, l lates Co11ege, Lewiston, i ' la ine C4240
Dr. I , . rarren C. Lervis" 119 North Cirurch Strer: t ,  Fockford, I11i .nois 61101
ld. Cal idel i rourn, 5309 Tth Court  t { I^I ,  Albuquerque, lderu l {exico 87107
Stepi ' ren Brady 

" 
?-32 SpringCale L' t r ive, Bel levi . i le,  I i l inois 62223

John Thonas A.ndrei^r Parrrluir, 22 High Gate Drive, Snitlrtotrrn, ll le'.,r York 11787

Back issues of eg-! lgg_eglgh Neurs are not availabl-e at this time. I will
pr:cvide information on whici: .nunlbers and igsues are avail-ab1e rvhen and if they
becorr ie avai lable.Tlrose r"r ishing i :ack issues rxay t l ien contact Ee for them.

SIGURT SZERLIP v. ' r i tes, "During sone invertebrate r" 'or l . ,  lasc sr:nmer, I  eame
across the remains of a banCed bat.  Very l i t f le l " 'as lef t ,  just a fevr r t ing bones
and the band" The speci i : len !7as in the:- iain Passage of Fort  Stanton Cave, Lincoln
Co., i.ier,r iiexico. The band nunlier !ras: 25

_190389
Any infoniiation other !Ri'{_ readers coulC supply r+ould be useful . Ihe specirnen r,ras
col lecteC 25 July 1971 and is in ny po$session. The haad has been sent to t l re
Fisir  and Ini ld l i fe Service. I ' , , rou1ri  appr:eciate any oEher inforr ' :at ion any of the
EFN readers migir t  have on the bats j .n Fcrt  Stanton Cave or past be.nci ing prograrn.s,
col lect ing recordse etc.  in Fort  Sta.nton Cave. '

PATLTICIA llROIii\: r.rrites, "For nlz 6o"aora1 research I anl studying vocai clii:muni-
caticn in the pallid bat (At,tggaogg. palli iqs p*qltlguq) r..rith special ernpirasis on
mother-yourig interact ioirs" I  i rave xade a nuinber of f ie ld observat ions on a co1-
ony near Santa l iar i .a,  Cei l i fornia. l iowever,  these bats are sonetvhat inac,cessible
and I r.rould appre.ciate arry irformati.orr from your subscribers on roosts in the
Southern Cal i fornia area ei thi : r  of  Antrc_zous p. paf l iCus or -Le,cl l igge. I  have
al-so been banding liacrotus, i,iyotis-, and !]-gqo_qgs in the Coloracio anri I ' lojave
Deserts as part  of  a long tern study on their  populat ions." At the A1-buqi! .erque
neet i .ng, iu lrs.  Brown piayed recorr l ings i i lustrat ing t l re vocal s ignatures by wir lch
moti iers recof,rr ize their  -voung as part  of  a paper she rrresented on the subject.

I t  f i r ral ly happened.:  a gas stat ion attendant looked at my l icense plate and
asked, "Fi l -1 i t  up, l i r"  l iyot is?r '  DI.LFORD CARTIF says hi"s EUIICPS plate has re-
sulted in tire same lcind of recognition. IyIACROGLOSSUS, anyone?
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Added to the subscriber l ist  is:  Library, Unj.versi ty of Dar es Salaam, P.O.
Eox 35092, Dar es Salaara, Tanzania.

I r r  response to an art ic le in I t rasnaya Zrzesda, the publ icat ion of  the Soviet
Defense i, i iuistry, in ruhich it r.ras clairned that the U.S. Goverr.If lent carried orrt
an at tenpt in I ' lor ld War I I  to utLl ize bats as carr iers for  incendiary bombs, a
spokes'noan for the- U.S. l.Javy stated that, as far as he l ine',r the only research on
bats r,ras on echolocation donc in collegcs with some lt lavy research funds. l iervs
r,redia f requent ly do misquote and do on occasion make mistalces,  but i f  the Navy
man r.ras not rl isrluoted, he should have checlced t{avy records for the }Iavy fundlng
of "Project  X-Rayr ' ,  in r , rh ich Tadar ida l rere tested for carry ing sucl t  incendiary
devices.  Tire project  was successful  enough for sorne of  the bats to escape and
set f i re to port ions of  the base rrhere the r , rork r , ras being carr ied out.  The pro-
ject  was terminated in 1944, and thus should not alarm even a paci f is to but i t
would be nlce to see accurate responses to such interest ing statements instead
of r id icule" The bat informat ion in the art lc le was essent ia l ly  correct ,  but
any inference that bats are nor ' r  being contemplated for such use is open to ques-
t lon.

In response to XIIXOII I, lILSOl.l 's couisient on finding a cluinp of 18B EgtSgiggg
lglc:lg in an Ior,ra cave as r:eported in the Apr:i1- 197i issrre of ERN, l iAil lAi ' l  I ' IA.LLEY
rvr i tes:  'On February 12, 1963, Dr.  Edrvard Keiser anC I  t 'anded 251 Eptel icus
fuscus taken from one overhanglng lectge in south ts lackbal l  i , ine,  LaSal le Co.,
I l1 inois.  At  least  150 addi t ional  lptesicrrs luere c lear ly v is ib le,  but  inacces-
sible rv i th our equipuent on i tand. This is the largest concentrat ion of  Eptesieus
I 've ever seen i .n hibernat ion,  anC have faj" l .eC to f ind such sizable numbers in
t i re nine since that t i rne.  This lcdge rras located wichin the twi l ight  zone. ' '

CAPJETON PIiILLIPS is interested in hearing fron: students rrho rrant to stud'7
syster,at i -cs and evolut ion of  bats in the nasterrs program at i lofstra Universi iy.
l ie is current ly doing sone comparat ive histological  anci  h istochernical  studies
of the dent i t ion of  bats.

I i ICHAEL PETIT is r . rork ing under a Rockefel ler  Foundat ion grant to c ieterrnlne,
i f  possible,  the level  of  mercury occurr ing natural ly in the en' ; i ronment each
year for  a 25A year per ioci  by stud,ving the layers of  bat  guano in selected bat
nursery caves. Establ ishing a strat igraphf-c dat ing systen is the f i rst  step,
and he reported on his progress in th is c i i rect lon at  the Albuquerque meet ing
in l iovember.

JOLi l . I  SEALAhIDER notes that he is wi l l ing to accept students at  e i  ther the
i i "S.  or  Ph.D. level  to conduct research on bats.  l le notes that opportuni t ies
are good for researcir  on bats in i l is  area (A:: l<ansas) ;  h is ol l rn interests are in

the area of  p i rysiologicai  ecology, but he is also interested in l i fe history
phenomena and behavior of  bats.

An older let ter  f ron I .OBERT A. I ' IAF-TIN notes that f ive species of  bats,

l lgto_t-11q _t_glrns-gldii" i iyotis vo1ans, l ' l i .  lucifuggs, 1,. _l_eib:;!, and 11. thysanode-g,

hibernate in appreciable nurnbers in Jerrel  Cave, Custer County,  South Dal tota.  He
notes that an individual 3!gqq!ug. lgj41gglg1i banded in Jerael Cave in 1959 {tas

discovered in l-970, and the reeord forwarcied to CLYDE JONES at the Eird and lian-
rrral  Laborator ies in tJashlngton. He has netted l . r .  keeni i  at  Jet . re l  Cave, but i t

does not i - r ibernate t l iere.

CIiERRIE BP.Ar:iICELL sent a nice photo of a Pteropus giganter:s_, the first of a
proposed colony of t rvelve for her studies in bat bioenglneering; her earl ier rvor l t
has been on Cretaceous pterosaurs. According to the l {elrs let ter of  the l {ammal
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Society of the tsr i t ish Is les, there was such a bat at the Bat Group neet lng in
October,  so the source seems pretty obvious. At the Bat Group meeting meuibers
r,rere tested for al lergies to bats anC mites, and ci iscussions included a survey
on bat persecut ion by local authori t ies, ideas on uaintainlng bats in idat ional
Forests" and information orr .J istr ibut ion and status of bats.  R. E. STEBBII{GS
is "aceept ingi l  bats in al l  stages of disrepair ,  apparent l i r l  i t  seems too bad to
have any carcass di.scarded when it might proviiie sone information, and on this
premise, he has acquired 666 specirnens with data.

I'tERLIN TUTTLB wriLes, ' 'I have beerr working on the reovements of l ' lyotis {!fq-
escens frora Kentucky and Virginia to Florida since 1960 and have spent 2l months
ln the f ie ld since 1963. l iost recent ly I  have l . rorked extensively on factors
which l imit  dlstr lbut ion and populat ion density.  Detai l -ed data have been recorded
from hundreds of roosting sites used by more thar:I 80 sumrner colonies vrhich range
i.n size from a few hundred to a quarter of a mi11lon. Roughly 45,000'oats have
been bandecl (rrrost ly as newly f ly ing juveni les),  and about 15,000 movements have
been recorded. Conparat ive nortal i ty rates are being conputed from winter re-
coveries l-n iour hibernating caves which contain the f ollor'ring numbers of bats:
1,500,000, 500,Ci00; 100,000, 1001000. I  have been very careful  not  to disturb
the bats unduiy and have not noted the frequently reported declines lrt Lhe pop-
ulat ions. Fortunately,  t rao of the winter ing si tes are knor^rn only to me, and al l
are extrenely di f f icul t  to reach. I t  certainly vrould be a ruorthwhi le project i f
the largest of  these winter ing populat ions could be protected before i t  is ser-
iously endangered. I know of tr,ro rvintering caves, which probably housed more
than 1,000,000 r{ .  gr ise-scens r.r l th in the past 20 years, where al l  of  the bats
were killed or forced to leave'.'

Over the Christmas vacat ion, I  v is i ted Carter Caves Stete Parl t  in Kentucky,
r'rhere I asked tha Park Naturalist the status of the gate a rrumber of concerned
bat researcir  rvorkers nad paid to l iave instal le<i  years agg after an especial ly
baci case of bat k i l l ing by vandals.  The gate washed out several  years ago, but
a chain l ink fence has been instal led, rshich helps to control  access to the cave
l,'l iere the main lribernating colony of l,ygltg sodalis is located.

Also over the vacat ion period, I  v isted a graphite nine in northern lJew
Yorlc State where I did some banding ir: 1963. The rnain openings had been bull-
dozed in to prevent eutrance, but I  found an old entrance under t i r ree feet of
snorv and found a good populati"on of pipistrelles and liyotis fugiilggg, many
with ny liands. This mine and another abandoned nine i-n northern liew York rvould
be nice to have set aside str ict ly for bat use, but I  am sure that the ortners
would be convinceci that precious rninerals !/ere present if approached and the
resultant pr ice out of reason. This seenns to have been the pattern i ,n the past

for bat workers with sini lar iCeas.

GORDOI] Tt{Oi?SOlt wri tes that hi .s part icular interests are wif t r  ectoparasi tes
of bats.

ltotl PINE vlrites concerning CarolLia: "It now appears as if ury revision of

tire genus Carollia should finall-v 6- ippe"ring early this spring. I've hearC

from various sources that sone people raay be conducting non-taxonomie studies
on capt ive colonies of supposed Carol l ia persoici t r lata. As true C. perspici l lata

is quite di f f icul t  to tel l  f rour at least one other species of Ca_rgl l ia,  r , rorkers
r,rho have been studying captive anirnals might vrish to send me specimens for a
poslt ive ident i f icat ion. I r11 be happ) ' to take a look at then; speciurens pre-

pared as skins and skulls are be.st. Send tol Dr. RonaLd Pine, l 'Iar.rmal ldentifi-
cat ion Service, Divis ion of i , Iarmals, Nat ionaL l iuseum of Natural  History, Snith-

sonian Inst i tut ion, WashJ.ngton, D.C. 20560"
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TI i iOTHY i icDOIi I l IELLo at  Uni ted States Internat ional  lk : i -versi ty at  San Diego,

i -s eonduct ing resear:ctr  on Antrozous ga. l l ldus paci f icus.

IIHARLES liCFiR" long cor:ce'rrreci rvit ir cave bat population fl-uctuations, has
sent-  out  to more than 100 i la l ionai  l ipeleological  Soc: i "ety grot toes a paper en-
t i t led:  "An Urgent Request f  or  Support  f rorr  i iSl j  Grcrt loes for  3etter Unr ierste 'nci-
ing arrd Protect ion of  Ca'Je Bats".  I^J i th i t  he i r ic lucled a f  om' f  or  each grot to

to f i l l  in,  ent i t led:  "Aecepta.nce of  Crot to F-e-sponsibi l i ty  for  Bat Protect ion",
irhjci-r j-s to rny t/ay of thintrring an excellent means of maklng the average ca-ve

explorer ar,rare of the dangers to bat populaiions . l inor.; ing tha"t just keeping

the records th is request r . r i l l  i r roCuce r . ; i l l  becorne a najor taelc makes ne even more

acimiring of the efforts of such people es CIIAF.LES l10lrL. i look forward to hearin-g
r. i rhat  the response is to th is request.  I r rc ludcC on the forp wes not i f i -cat ion that

inforr,ration \^/as avaiiable orr request on subscripf,ions to Bgt leseq"rc[ News.

PETER Di iYER, wr i t ing f ron QueeaslanC, states,  " I  wi l l  be anay fron here

througir  next  year as sabbat ic.al  has turned up and I  am heading for the t r i l ls  of

New Guinea to t ry anrt  t ind a nice set  of  ceves, near rair i forest  and a comfortable
( i .e. ,  isolateci)  vt l lage" r . r i rere I  can catch bats and think ai :ot t t  species diversi ty

for 12 uronths.  At  present t  have no aCclress foy l lew Guinea but r , ; i11 probably

acquire a post office bo>: number somenhere and pick up forr+arded corre,:pondence

froni  t ime to t ime. ' '  I  ' . . ras 
pleaeed to get a nice set  of  repr ints f ron him recent]-y"

GLEi{ I(OEHLEII vrrltes that he is a*ligrrir,g and producing a key rrhich could

probatrly be used by public health .Jepartments as nenticned by STtj:tJE HUI{PIIREY in

the April 1971 BRN. Hlien it i-s conpleteC" he r.ri11 send it to anyone r'rho rn'ould

l ike a copy. I t  wi l l  consj .st  of  a fani ly l iey and successive heys a: : ranged b1z

f amilies, a basi-s pictorial recon$truction of t i iat in IIOGIJI?. BAP.EOUR and I"#JNE

DAVIST i lats of  America.  I  personai iy raould l ike to see state heal th departnnents

set up ar!  atrrangement vr i t t i  a reputabl .e niamna1ogist  for  posf- t ive ident i f icat ion
of maniiralian specimens ralher than to rely on keys, no nilatter how goc<i the ke;us

may be. The State l laal th Department here ldent l f ied a short- ta i led shrer, . r  as a

ncle,  and has ident i i ied bats invol l red in rabies cases as s i r ' rp ly "bat" .  Thic is

my cue to get af ter  them here to contact  ne, I  guess, fo l lorv ing my o'um suggest ionc.

RICHARD LAVAL inakes some perthent comrents regarclirrg baf novements and re-

cords,  as fo l loru 's;  " . . . regarding rhe novei ler l t  of  the bancied l ivot is g"Erq_q€.qgag

fron i, i issouri to Sonth Dakota, RON TUiIIIER, in his dLssertati.on "l laniarals of t ire

Black t l i l ls  of  Souttr  Ltakoia and i . lycrning" discussed Ehis incident in sorne detai l '

and concluded that the ident i f icat ion of  the bat recovered ln the Blacl i  i : i l ls

reetains suspectn that M. grq€ggne. is not a part cf the normal fauna- of the Black

Hi l ls ,  and that tAt  best,  the record represents abnormal ryander ing of  a dispiaced

riranrmal that rias l lberated in strange surrcundings. t Since we knotu" (thaniis to

mill ions of bird-vratchcrs) that birds may warrder as far or uruch farfher fron thCif

normal range and habi tat ,  there is no reason to bel ieve bats night nct  do the same

thing. The s:carci t lz  of  "bat-watchers" would guarantee that fe i , r  sueh wandering

indiv iduals r ' rould ever be detecEed.r '  i1y addi- t ional  commentary on this is that

whi le i t  is  useful  to have lnformat ion cr1 stralrs f rom no;:nal  range and habi tat ,

those persons producing range nf taps, for  bat specieo especial ly,  should not in-

c lucle the k:cal i t ies of  such strays r . r l th in the distr ibut ion area unless the maps

are for use wit i r  keys for  layman trse;  for  th is usage, i t  is  perhaps rve1l  to have

ratges extencled beyond the actual  l1ni ts of  the speciest  d istr ibut ion so that any

specimen of  that  species wi l l  be cheeked rv i th the key. I  lcnow of many cases

where speciraene have not been i -dent i f ied to the correct .  species because, " that

species isnt t  found that far  noreh" crr ' r t l iat  species isn' t  found in th is state"-

Just  got the September 1971 l ls t  of  Br i t ish Gcvernment Publ icat i .ons,  th is

tine noting that orciers raust be sent to Fendragon House 
" 

899 Eroadr^ra1: Avenue,

Red' ;ood City,  Cal i fornia 94C63.
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ii. i:,. itOi,rELL writes from Tanzania to add the library at the University of

Dar es Salaan to the subscriber l ist ;  Library, t ln iversi ty of Dar es Salaan'

P.O. Box 35092, Dar es Salaai ; ,  ?anzania.  I ie also notes a reference for the

recent literature secti-on: Cunnirighan*van Soneren. L972. Pollinatlon of tsi.ggEg
f lowers by bats.  East r \ f r ican l : ' lat .  l { is t .  Soc. Err1l . ,  January:  9-L2, part  I I

rv i l l  appear in the February issue.

DAVID BILITSIIY, who has
agenent,  is nol . l  in t l te U.S.
eastern Te:ias wi'io tvould like

a i ; .S. f rom Ohio State Universi ty in I ' I i ld l i fe Lian-

Coast Cuard and is lril l ing to help anyone in south-

,  assistance in bat ' , rork.  I I is new address is:

David 1. i .  Sel i tsky, 411 Lozand Eui lding 2, Apartnnent 5, Harl ingen'

Texas 7i i550

I iAVID YOUr. lG, a graduate stuclent at  Sul t"oss State Unlversi tY, is t rorking

on bats in an i rr igat ion tunnel.  l i is address is:

David B. Young, Box 205, Sul  F-oss Vi l lage, Alpine, Texas 79830

JOlIi,i FARNEY is currently marketing his alurninura frane r'rire bat trap as

showrr at the Albuquerque ureeting; his 
"ddte"" 

is norv; John P. Farney, B Tabor

Place, Kearney, iriebraslca 68547. After hearing i' iRF.LIt{ TUTTLEts comments on its

usee I  knew I had to have one - need only no1",  to obtain the f inances'  Those

interested. in the possibi l i ty of  purchasing a steel lEired 5'  x 5t f rame bat

trap (like tltose used by DEi{}r|{ COtqStatrufl]E, but smaller an'j portable)" contact

John at t l le above address.

ItALpii:.,,ASCI].IG rurites from his il isconsin ho;ne: "Afetr receiving Lhe article

fron you ent i t lecJ, " i jat  Control  ui th t , igtr  Frequency Sound" ( l ; i11, 1970)" I  ac-

curnulated the marerials and built a unit to eradicate bats frour our l{ashington

Toln Hal1. As the bui ldir igs r :rent ionet l  in the art ic le '*vere huge and under con-

struct ion, I  reasonecj that the town hal1 vras approxinately L% of the cubic foot

air space. I,l ith thls ir: r,i in<l I used four adjustable, higi:r frequency dog rvhis-

tles connectec to a sma11 air col,IPressor" each u'brst16 having its or'm valve to

co: l t rol  air  f1o6 to obgaln proper operat ion of the sound. The unit  r+as placed

in the buil<ling at 3:30 Pi; r,rith transon open to r,ihere the bats r'rere guletly

roostingbehinci the insicie r,;alls between the studding. The sound v'ras disturbing

to a dog a block array as vell as a very high pitch ringing in my ears 200 feet

ar.ray from the building r.,ith the <loors closed. i ' lothing happened' At B:3C P:i

the firse bat errerged anrl ten r,:inutes later the exodus began anC thousands of

bats (pipistr :ef lesi  lef  t  the roost.  A.!  4:00 lJ i  the fol lowing morning (Julv 21'

1,171) the l-,ats returned and apparently the sound ma<1e no difference as they

enrered the bui lc l ing by the thousancis and by 5:15 AI al l  ha<i entered, and at

6:00 Lr l ' i  a l l  vas quiet L*""pt for the whist l -es. So after 16 l iours of cont inuous

operation" ttie motor co$pressor r/as turned off and the experiment considered a

fai lure. Therefore I  bel ieve the batso re&oval f rom a r:ui l i l ing under con-

struct ion r , . r i th hi8i l  f requency sound rvas not due to the sound"'  Editorrs note:

The r,rhist les used by i i i i l  ranged from 4,C00 to L3,000 vibrat ions per secondl

L clon'E knor,r  i , lhat f requencies night or night not have been the nost ef fect ive'

i f  any.  Tire i i i l l  paper,  incidenial ly,  ,o*" :  Hi l l ,  E.  P.  I I I .  1970. tsat  Contro1

rvir i r  High Frequency boun<I.  Pest Cont iol  i iagazine, 38(9):  13'  i ' lo worC has come

froi l  tne pest control  Associat ion, to trhorn I  sent the or iginal  paper and l ' i r .

Easchig 's let ter ,  a l though I  hnovi  the PCAss research director is interested'

i ' i r .  P.aschig has since sent ne an electrocardiograr 'T of a pipistrel le vrhich I

wi l l  be nappy to eend on to anyone interested, as he requests'

JOIIN GUi, lSOl{,  wi ldl l fe biologist .at  Edn-r.onton, Alberta, is a nerv subscriber '

l l is address: John 8." Gunson, Department of Lands and Forests,  Province of Al-

bertao O. S. Longinan ;ui ld ing, b9O9 - 11€, Street,  Edmonton, Albertao Canada'
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A let ter  f rom EDII IN GOULD is interest ing enough to pr int  i rere in i ts en-
t i rety:  " I  have just  returned fron Tucsr:n,  hr izona, rr 'here I  have been the
guest of  Dr.  I lor+ard Balc i ru in at  Che Sensory Systens Laboratory in Tucson and
Dr.  E.  T,eudel l  Cockrum of the Department of  Eiology at  the Universi ty of  Ar i -
zona. Our pr imary interests were to exanine the var ious facets of  the develop-
ment of  vocal izat ion in bats.  l . Ie are interested in nother- infant cotnmunlcat ion
and the vray in r,rhich these sounds rnay develop into sonar signals. I have also
been col lect ing data on the developnent of  respirat ion in lenor"^rn age bats and

the conconi tant vocal  ernissicaYas the bat coor i inates his ul t rasonic output.
here in Ealtiraore a graduate student, i,tr igel l, ioolf, has been rernovj-ng tire malleus

and breaking the tyirpanun of very young bats at different ages and follol.ring
t .he developinent of  their  u l t rasonics into adul t  l i fe.  He now h.as 5 such oper-

ated animals and their sibling controls usl"ng EplgglSgg trvins.
I t l / jy  studies of  maternal- infant behavior included observat ions of  Antrozous,

i iacrotus,  I , I reJ:-F_ vel i fer ,  LeT:tonycter is ant l  j \ io lossus ator.  (Tire last  species
ryas studied at  the LaboraEory of  Dr.  I i .cy Fiorst  at  the Universi ty of  Ar izona
i"Iedical School. ) Chris Dietz, an undergraduate in mammalogy at UCLA (just

t ransferred from Johns l loplc ins) did a super lat ive job in maintaining these
bats And t i re i r  babies f rom vreaning onwards in the laboratory. .  Uhen Chris lef t

Tucson he had r , . r i th hirn an Art ibeus that Dr.  Horst  had given us.  Tir is f ru i t  bat

was only a couple of weeks-iT.1E-so and was doing r.rell on diluted mil-k and

frui t  ju ice.  ' l^ ie are very anxious to hand raise bats to see what ef fects na-

ternal  c lepr ivat ion has and we are going to at tempt a number of  approaches Ehis

next spr ing.  These studies are also leading us to exper i t i rents t t rat  deal  r ' r i th

learned behavior in bats and in part icular ' ,vhat baby bats l .earn f rom their  no*

ther dur ing foragi-ng" This inay be par: t icrr larLy relevant to the vampire bat

probleat.  I  hope next spr ing to go to i iexico and perhaps to Tr in idad to obtain

var ious species of  bats that  n ight be pregaant and br ing them back to the 1ab-

oratory.  Dennis Turner has been stucly ing the abi l i ty  of  atother bats to <1is*

t inguish t l - re i r  infant f rora other infants by ul t rasonics.  i ie has alsc '  been

rnist  net t ing in Costa R. ica where he studied the use of  f1 lght  lanes by bats

along stream beds and other passages through the forests.

" I  cannot resist  re lat ing an observat ion that Chr is,  Dennis and I  l lade

one evenlng r.rhen rJe t{ere photographing with 16 nun color using synchronized elec-

tronic f lashes of  c i ;e retreival  of  infant Ugglglug. by i ts mother" Trso babv

i . :acrotus,  one aboul  7 days old and the other just  one Cay old r ' rere pl ; iced 6

lnches apart  on a vert ical  fence l rost .  The mother c i rc led near both of  the

bats in abor:t a 10 inch diarneter and then landed next to the older infant which-

was not her olrn and guided it to her nipple and then went to the ner.vborn baby

that was her ovrn and guided it to her other nlpple" Sl-re then flevr away with

botli trabies hanging to tbe nipples. I am eagerly r,rait ing for t l le development

of  the f j - fun and looking forvard to test inEl  some new hypothesis about indiv idual

recognition of bats. I can think of a nuruber of erplanations of '. ' lhat irappened

but rnost interest ing;  of  a l l  is  that  i t  does perni i t  us to test  ner,r  hypotheses" '

Then a let ter  f ron DEI, INIS TURIIER arr ived af ter  Dr.  Couldos: " In Apr i l ,  l iay

and June of  th is year I  part ic ipated in an Organizat ion for  Tropical  Studies

f ie lC ecology course in Costa Rica. I ' le netted over l50CJ bats,  including several

"rare" specir , rens.  I  h,ave just  subrrr . i t ted a ms to f icology ( i ; i th a co-author)  on

the use of  f lyrrays by neotropical  bats" (Edi toros note:  FRAi iK BCI, IACCORSO gave

an account of  fhe vert i -cal  strat i f icat ion of  bats in neotropical  forests for

himsel f  and for Dennis at  the Albuqr:eaque meet ing.)  I '11 senc a cor:plete re-

ference i f  i t  is  accepted. ' Ihen, th is surnner I  returned to Ar izona to meet

Ed Gould and study maternal*- infant eornmunicat ion in the beasts '  I  an current iy

plannlng on a return to Costa Rica in l larch for  d issertat ion research on vanpire

foraging strategies -  a radio te lenetry study."

I t  t  s let ters such as these that i -nspire future graduate students to go on.
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I'IILBUR GLINIER spent several $;eelis this sumner travelling about 2300 mlles
to search out new colonies of ii}:oli"s grisascens_ in Oklahona and Arkansas, and

Ir j -ssouri .  i le incluCeJ a copy 
"f  

,  '  ,*  nss"y o" the Caves of the Cherokee lJat ion"
by Donald R. F.ussel l .  I t  is a rsel . l -pr i rr ted, non*tectrnical  booklet of  5C pages
avai lable for $2.50 fron lonald P..  Russel l"  20L7 Archdale, Sroken Arror,r ,  Okla-
bona 744L2. Although not of bat interest,  i t  n: ight be helpful  for those looking
fcr cave local i t ies.

Listed among the Signa Xi Grants- in-Aid of Research Arorards f .or L97L-L972
is one to VAli RICK i4cDAiiiIEL, Texas Tech University, for 'Evolrrtionary inplica-
t ions of the compara.t ive anatomy of brains of A.rrer iean leaf-nosed bats."  One
is l isted for DENNIS i I .  SKAGGS, i {estern Ul inois Universi ty,  for "Ecology of
bat populat ions in natural  and rnan-nade caverns of r , rest. .central  l l l lnois."  One
is also l isted for BERNICE R" TANiJEIIBAIJ1{,  Cornel l  Universi ty,  f  or "Thc adapt lve
signif icance of social  behavior in neotropical  bats."

G. CLAY I{ ITCHELL wri tes, "To br ief ly out l i i re your request of our research
act iv i t ies. Our vrork on Desmodus rotundus is ecology and- control  or iented.
Ecology studies include: 

---

a) The use of radio tracking to gather behavioral  data. (A manuscript
is bei .ng prepareci  with sonne interest ing results.)

b) Loeal movenent studies by capture-recapture rcethods.
c) Observing the feeding behavior of lggnolgg. rotunduq under natural

concl i t ions. This study was recent ly completed anC by using
night vlston equipraent (Star l ight on l -oan frorn U.S. Arny) we
observed 75 varnpires feeding under field conrfi-tions. (A nanu-
scr ipt  is  being prepared.)

Control  studies include:
a) Evaluation of present.ly use<l control rrethods and irnrrrovement. The

only cheraical  control  for van'rpire bats is poisoning by treat ing
o1d bites. Iie evaluated this approach and have iraprorred it by
replaclng tire strych.nine lrith a safer cornpound for handler and
catt le.  (A rnanuscr ipt  is  being wri t ten on this method.)

b) Evaluat ing systemic insect ic ides as vanpir ic idal  agents. Our
rrrork is not cornplete at this tir:re, but r.re have sone interesting

'  resul ts.
Otlrer control  and behavioral  stucies are beinp; conducted by our back-up tean at
the Denver h' i ld l i fe Research Center.  Sasical ly our object ive is to f ind a
speeies specific control for vampire bats to use i-rr areas r.rhere varnpi-res have
become a pest species. The conl 'ent ional metho<ls used for some 35 years have
done more ciamage tiran good and ru'e hope to inprove the metho<is.*'

ARTHUR GF.LEI'{IiALL sent a good photo of a lJesmodus standi-ng to feed on a
bite on the chin of a rabbit ,  very simi lar to the posit ion shor.rn by the vampire
bat on the cover of t i r is lssue of BRI ' ln but not qui te as sharp.

STEPIiEi{  EP.ADY, new subscriber just l isted, has changed his address already:
Stephen J. Braciy,  629 West Jacicson Street,  l iacombo l l l inois 61455.

A ner.r  subscriber is BOIi IS LYZAK, Assista.nt Director of the Turt le Back
Zoo, who is interested in establ ishtng a 11ve bat exhibi t .  His address is:
Boris Lyzak" Turt le Saek Zoo, Bssex County Parlc Co$:qission, 560 l iorthf ield
Avenue, Idest Orange, l .Jew Jersey 07052.

ROY IIORST and I  discusseci the possibi l i ty of  having the abstraets of the
papers presented at the Albuquerque bat research meeting pr intecl  i t  g l \ ,  and
the invi tat ion vras given at the neet ing. Only four abstracts from 35 paf.erg
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have arr i .ved to date: I  strongl-y suspect that the fear of pr int ing ln i :FN as
prior publ ieat lon niay l iave been the najor reason. One of the four abstracts
received notecl publlcatiorr of tlre ful-l paper eiser..rhere, i 'or that raatter. I
arr withholding tire prlnting of tire reuatning tirree, as the authors niay wish
to elther publish elsevirere or even have the r.rcrlc printed in BP.it.

)Iry,iiruixX)C0rJliCi)GilJL;,l]i';iiil;jJQlt;:ai;;:iCil'JilC;:il0li:ilyJ:.X'Ji,'iUililill:l]ilil'i{)il(X"11Y]i}l)Clxx

SIIOITT I;OTE SECTIOI]

P&PRODUCTIOI{ oF T}rE llA?S iffOTIS KUEi'III AI'ID PIFISTRqLLUS SUSTLAVUS li.i I}IDIAI{A

Keen's bat,  i iyot is &ee4, and the eastern pipistrel le,  Pipistrel lqs sub-

Elqg.ts, are distributed over large areas of central and eastern l.iorth America.
Tt ie lat ter species is qui te abundant in the southern part  of  l ts range, r^r l i i l -e
Ehe forr ier is seldoe abundant ( i :111s, L97L).  Li t t le is knom atrout the repro*
duct ive biology of ei ther species (garbour and Navis,  1969) .

Iiar,rilton (1t43) found that an unspecified nuniber of fei:ia1e i-. ke_enii in
tlev York each had single errri:ryos. P-e conclud.ed from the slze of the eirtbryos
taken fror. i  21 June to 9 July that partur i t ion occurred ln July.  I i randon (1961)
captured tvao l::uaature ri. i ieenii r.rhicir irad. fall-en fron: their nurser:/ roost' as
rsell as an adult feualE wffEiiTa<i apparectly coxle to sucl:le her ofrspring" In
tr.ro days of captivity, one irirr.ature dld not nurse at all uhile the other di<i
frequent ly.  On 5 Jure in i r issourt ,  Easter la (1968) nist-netted a l l .  keeni l
which r"ras attached to a newtiorn young by the uubilicus. ije sanFled a nursery
population of l:. keenii in a windolr sash of a barr near Srowrrstorim" Jackson
Co.,  Inr l iana, on 22 June Lr66, captur lng 24 aduLt fenales, 12 im'rature fenales,
and I8 fumrature rirales. Ten other adults and uo young escaped. Cne aCul-t was
pregnant anil the otirer 23 r..rere lactating. Ttre presence of about the sarie nurn-
ber of aduits anct young and part ic ipat ion of v ir tual ly al l  aCult  females in
reproduct ion indicates t .hat a l i t ter s ize of one is rr .onnal" The sreal lest and
largest immature nales fron this sainple had forearrns 18 ancl, 32 n'ra long and
rveighed 2.0 and 4.2 grazns, respect ively,  i le conclude t l iat  partur i t ion of thls
species in India*a spans several r'reel';,s in early and nr.id-June.

I .J ineatt  (1945) reviewed puir l ished data on l i t ter s ize of P. sgbf lqvus anC
exarnined females in a1l stages of pregnancy" lncluding ten r.rhich each had t'rro
very large elbryos. lle concluded that several- zygotes ir:plant but only tr.ro
&ature. Lindsay (195ir) collected a fenial"e contalning four snrall enbryos and
one r.rith tr^;o large embryos. Davis and llumford (1962) reported a female with
t l lo young. On 30 June 1961 i .n the Plke County State Forest,  Indi .ana, Cope and
id. Wilson l3aker mist--netted a P. subflavus r"ijri.eh bore tr+o young in a cage over-
nigtrt. Cope (.!.n I' iuraford and Copel fq64) 

"tserve<l 
about 3S adults and 30 volant

young P. subflavqg o:r 30 July 1-958 at a nursery near B'ro',rnstor,.'n, Jacicson Co.,
Indiana. Fol lowJ.ng bat*proof in6 of this roostn on 30 Jur:e 195C he found six
adults and fror:r six to ten young in a rrearby t,arn (the one useci by the l:' i. - '. r,i".l..i

-Eeg1g).  On 22 June 1966 rve observed a loose clueter of torpid ?. subf lavgs_
hanging fron the eaves of the barn. Lle captured a-11 17. A11 roere acult fe-
males in late Fregnancy, and the shapes of tireir distendeC abdorr.ens elearly
sirowed that. each containeri two eu:bryos. Iile concur r"rith lJinsatt that the normal
l i t ter s ize in this speeies is trnro. In southern Indiana, near the northern
edge of t l ie speciesi  range, partur i t ion occurs in the last weel i  of  June and the
firot r,'eek of July, rnuch later than in it. &en!! in the sane area.

James l. Cope and Steptien It. tir.rmphrey, Joseph;ioore ii:rseirrir narllran College'
Rj.c l inono, Indiana 47374, and FlorLda State l iuseun, Universi t) '  of  Flor ida'
Gainesvi l le,  Flor i . la 32601.
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TIiE COVER
Eat F,esearch i i let  s appears quarter ly:

The cover photos, courtesy of January, ApriJ-,  July,  and Octobe:: .  The
tr loracio leJ-pie.tro,  ai :e of gggrytbyj f_qn subscript ion rare is $2.00 for t i^/o years.

11gclggryUgia, only recently desc,r-ii:ed A<idress a1i correspondence to Rol:e::E L.
i ron Argent ina and Para.guay. The bat l lart in,  I )epartment of 'Bio7ogy, Preble
phof-cp;raphed here was tal ien near Hal l  ,  Llniversi ty of l , ia ine, Far:nington'
Pcsadas, i i is iones Province, ArgenLina. i ' ia ine C4938.
I t  is the only photograph I  have ever
s€ien of thi .s species, and John Paradiso
has alrear iy in<l icated that i . t  r , 'ould t re a nice acldi t ion to the next eCi t ion of

i^Jali<er's l igg:ltg]_q of f irq l, iorld" ryhictrr John edi-ts. Dr. Delpiet;:o has siri:nitted
ot i :er  photoi3raphs to be used as cover mater ia l  for  tsat  Research i {er l rs,  t t ro of

'..sl i ich rvil l  grace the cover cf Volume 14, l{o. 1.

HXRE AND THERE

4 le5gtgl Eibl.iography of the Varnpire Eats {Desnogus, Diphylla, lig".gql)

!:JL, compl-led by SI{,:IUEL B. LII'IHART, ha$ been printed, and tie indicates thet
he has a number of repr ints avai lable for distr ibut ion. Each reference has a
sub.j ect index number or ntrilbers foilorv1ng,, al-lorai.ng the papers to be placed i-n
alphahet ical  orcier of  author,  r ' ;h i le provicl ing the added value of i r id icat ing
subject  coverage. 626 ci tat ions are l ls ted.

The ner^ 's reieased by the U.S. Departmen-t of  the Inter ior?s Fi-" i r  and i 'J i l l -
l i fe Research Center in Denver regarci ing val ip: i -re bat control  has st i rred trn
qui te a t r i t  of  interest .  Scier ice,  on 5l lay L972, had an art icLe ent i t led:
Doon Spelled for Varnpires; 

-US:elLqgI 
and other r;ta.gazLnes aiso pickeri- up the

ner. ts anci  sp::ead i t .  Dj-phenadione, an anl icoagulant,  i ras been useC r,r i th pet-
ro- l-eun jel ly on captured var,rpi : :e bats,  k i l l ing then and those who groon and
l- i ,c}r  theur in sharecl  roosts;  also injected into catt ie stomachs, the restt l t - tn3
ani ic.ragulant in the ca.t t lest bioot i ,  r 'h i le n-ot enorlgh to l ' 'ar ia t i re catt lc Cue to
t i reir  bu}k, causeC death in varapire bats feeding on the catt le.  Th.e repol: ts
are r ,rel-1-rur i t ten and not overl-y $errsat ional in S_cignse, volume !76, p.  495'
and i ie i , rqrueek, i5 i iay J-972, p. 105.

Sorne neru subscribers are:

Donald R. Patten, Los Angeles Cotrnty l . tuseun of Natural  l l istory,  Exposit ion
Parh, 900 Exposi- t ion Boulevard, Los Angeles, Cal i fotni-a 90C07

Edith G. Fragg, Departnrent of  Bioj-ogy, ldaho State Universi ty,  Pocatel lo,
t rdaho 83201

Tlmothy C" I(aspar,  Departrrent of  Biology, l ; idr,restern Universi ty,  l { -Lchita
l 'a l ls ,  Texas 76303

Dr. Gerhard l : leur,rei ler,  Arbeitsgruppe Elektrophysiologie, 74 Ti ibingen, I(ol le-
str .  23, iJest Cerniar iy

I ; r .  F.  Dusb6bek, Czechoslovak Acadeny of  Sciences, Inst i tute of  Paresi to logy,
Prague 6, Flemi.ngovo i l5u,.  2,  Czechoslcvahia

. iohn R, Cunson, Department of Lands and Forests,  O. S. Longman Bui lc i i -ng 
'  

6949
l l6th Street,  i ldmonton, Albertao Canada

Dr. P.cland Eeschel of  Queens Universi ty,  Klngstonr Ontar io,  has been reporie<l
as deceaseci .
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t* last b.qt banr:e"rs h.ave found banded l :ats suffer i -ng frorn sc: ' ' le

i r r t tat i .cn,  v.r ing rneui l : rane p4:. icLure *r  tea: : i r :g af  { : :h* alar

rncrr lbrane {ee}n 1952, Hi . tchcock 195?, Purchese and Hj-scox 1960,

i j , :yer L36:- i )  ,  M*ny of  these chrr :n ic i r r" i t* 'Lrons i l :c l l rce i : i t i t :g

anri  c1." ' .ev; i rrg of Lhe l :and st> l ; i : .a, t  i t  bec*rnes e>ver?.rsl{n v 'r i th skin

and csnnecL, ivr" t j "ssr;e ar:d ru:r f ietr j* l r ls bone as wei. l  { i l i tc 'hcr:c ' i ' "  
' ! -94i ,

TrapiSo and Crow i94{t ,  Cec!<: : i .m : . .9: i6,  i ierrei .c et  a.1."  iS6S, }" ' } l : l :y

a,nci  Secl<er. t  f9,56) ,  ' I l : i .s  necessi tates expet:d5-tur:e- rJf  ccnsideraL:3-e

'Lin,e hy tha bander r fr  arr l lane t . ! :Yj .ng tr :  I* ia1-c\f€ ehis excess gro"* lh

in arde"r :  to reac ihe band. rn ndci i t i 'on rn" ' rn) '  : :andsi  are : r*ncerr :d

:LL:.e.Eibie by t i re exteasj-ve ch*wing hy t i re bab. Fur ' - -ber inol :e,  tht :

* f f i :c ts on thr+ hat 's f i " ig- f r l  ab- i - l :L ' f .y or sei ' :sonal  nt+lremenl;s ; : r tay

i- l r i l luence survival  : :aten ani l  J-onge:r i ty pf  che hander l  col-ro.r t .  ' : f

t l :e pop,r laglon" t ' f 'e ar:e sure that aj -J-  baJ:  banier$ l : Iou]-dl  l ike t i :

*e* a reclu.ctron i r :  ef t . is  prcbl*m * i : j  welcc:ne ainy suggsst ic:n f*r

i -m;:rcrrer, :ent.  ! . fe sho,-r l .d l . ike l -o meke lhree such sr igqe*" i : i r : r is ' .

l - ,  Fat bancis shou-t" i l  be inaeie frcm stal ielarci i : red i rar:dr. i re, . l

a l ' . i l r " . j -nun"l  al l .Ay p::OVi.cl i l .O t . l r t i fc,r f i l  i t ,ear a: ' . ' - l  I ' ;FS rates. ThiS F'r : ' i l t - r l*sn

ha.s l tng pl-eg**d birC - t ,arr .ders" Th* ei j - f r !*r*ni ia l .  wear ar;d l - ' l : : .C

l-c, .qF r '* tes frC:n cne <jec;rr le tA anothe::  r" 'e 'PLrl l  f rom u-i :kn' t ' :v ln

, . 'ar i* i - j .ons j -n t- i :e r*etai  f r :orn v;- fr j -ct l  ba.nds av$ cor lsut: ' - lctcd. Tl : :Ls
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lnakes ir i terp::a.Lntign erf lr : : ' ;-"t* ir:rrL tret l ' is ' i . i r  pop' 'r ' iabion tu::r:over

rat*s and dete.r :n inat j -o*-  of  r r rex: i , rn:ni  i+ngerr i i - i 'e- i -Lhe::  d i f f icul t  or

i ,-cpossj-krLe" It  s(.r*f i i$ reasanable t lrat i : l :e i ' r ,  S- Bureait or

$t , ; rn iards couir i  be asked to raeasure and Fa3'5 j i :Cgrc 'ent  On t} :e

r . r : : i f+r :n i ty c. f  the ai .uninum a]- loy hefcl :e each contract  is  let  i : i r

the USFIIS for -nand ecrrstruct lc ln.  Fres*nt  "J ip tyFs" t lat  hands

are mu*h te 'e sof t ,  ar ld even i : l :e t*2 s i -ze' is r io rnal i 'eabi-e t t i * t

ever:  an in j . t ia l  h i te ar { ' r ' rc b.y the i :at  ccu' ld c ieuse c} 'e$ur$'

re*ul t ing j . r : .  i rv i tnt ion and c ' ;Er:q[revrt ] r"

2.  Bat hancis woulc i  best  he s$ppt i*d opened, wl th tnachi-ne

uni f ,n:ni i ty.  Brr t  nnL- i i  the;r  bat  hanos shcu-Ld be r-rr i i forml.v op*neC

in o: :o 'er  to make poss.: i .b le,  ar :d actu"al"J"y help assura,  thei . r  prc i ]* ] :

c losure.  As Davis {1.96L} p* infed r}utr  an l r .nevenly opei :cr l  i :anC

cannot Jre c lose.d e\ tenl . : f  "  Ferhaps the E::eatesl  i :e:zard in bat

handing is the pinching of  the:rk in of  , ; i re alar r , . rembrane as f i rst

sh'rwn i :y t rapi<lo and Crow (f948).  1 l i ' : j -s causes i r r i ta i ior  anrJ

t i rereby incluces ch*r+ing by Lhe l :at ,  gfLeir  resul t :ng in n

t ightening *f ,  the heni i  ancl  v,rorseninE of  t i re concl i - t . j -on unt i - t -  exce$s

che.*ir ig may make t i le banC i l  j"e'gi ir le.

$: : : i t t r  {1964} i l - Iustreted a rrr* i i f ied p} iers f ;cr  t ) -*enin 'J } :a i

i :ands, br. i t  tne tytre a<.: t ion of  h i -s pl iers nearS.y assuj :e$ thabthe

ban: ls wi ; l  } :e open*C unevenl l r"

Var ious m*thocls for  op*nin.q hat bands so that they ma'g he

p::epared ahead ,rf enter: i-ng thE cave have keen prg5:oeerl -

l l j , tchcock { f$4.1i  was f i rsrh to devise sr lc i r  a mcthsdn but i t  uas

very s i .ow,
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A nore rapid scheme vras { :esign*d hy Bee34 t196.1.}  whc suggestei

pushing the ban<ts onto a ste*.L kn5-t f ing needie.  Laler,  Br* l . l -  (196i

anC $'Iy*ru (J-964) u,eeC an 5-ce pick .or modif:.ed proi:* ontc wli ich

the band wae forced. Both they and Danris (196:t)  s iaw the need

fa.r  usinE an instrumenh rr ; i th very gentS.e taper Lo pretrent on*

side of the opened Lran,i frorn heing v:ider thnn t!:e ather. We har:e

exarnined many bands so oper- .ed and used s '*ch a tool  our$e'J-ves,  hut

it  became atrpai:ent that arry hanc rrpened on a tai:ered to*L was

J-ikely to have one side sJ-i.gt1,t ly r"r ider than Lhe other " fo cor:rect

t i r is  w* have tr ied turningr the opened band arouad and again

pl:shing it  onto i :he tapere<] crpener. ' fhis Coee prc'; icie unifcrrn"

op*ning buL is a sLow and t*dj-ous procedure,

t i{e prcpr:se the unirrer-sal use ' : f  a tool t} '  ig. l"} r. . . 'hicir can

be si,mply and cheap-iy'  nrade arid l" 'hich wit l  give al>soli l tely ccrrr:ct

e^rrd uni fcrm operr ing of  * l "ery L:ar iC. I t  is  $ lade from a valve

I i f ter  (cost  75+i  by mal<ing two addj- f iorrs:  { l }  Eraeing f ips at

r ight. anEles so bhat the movemenf. causes g1gji-!-J.elf.  opening of th*

} :ands and t2) addi t ion of  a set"  Fcreld p*rmi. t t ing readlr  eci ju ' : tmenl

of the degi:ee of ,rpening, thr- is al lowing one lcand erpening tasJ-

to be used wi ih seve::al  ban<I s i?es,

A simi lar  tor : I  r , . r i th idenf ical  funct ion is shcr+n in Fig" ?.

This idas made from a cheap, Li-ght weight pair  of  i {a loe.s Tr l r ,a} :c

retai-ni.ng pl iers avei. i labie t<) fecieral ernployees fror, the G*qfi

catal.og " Heating q:f the t ips permi tted them to be bent ai:

r ight  angles af ter  which the s ides were grourf id dor ' rn s l rght ly

to make thern paral- Ie l  as shewn. A sEi l l  f iner tool-  san be nade

from 8.5 inch Craftsman snap*r ing pl i .ers by r :erel1- qr inding f* i ' ;n

the t i .ps and aCding a set  scre?r.  ' Ihese a: :e ssld b3'S:ars Roe.bircK

(9KT'4735) for  $3 "O0 "
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We rna<le tests of  the e:peed of  pr :epar in.g hanr is wi th these

op*ning devices anc f ,*und t l ra l ,  wi thoul  pract ice,  a st : : ing ef

' l  0S bands can be opened in 9 minuces. As ee.cir  hano is opened i t

is  strung on a l " /8 inch.f i l . ier  q*elding r<-rd,  32 inches 3-ong ic**t :

5.*) .  Several may be stored i ind carrie<l in an alurninu:r, r; :r p3"agtir:

f is i r ing rod case {c+sL $1,5O}.  ts*t ter  st iL l -  is  a sect i+n of

plast ic pipe r+i t .h plast5.c coupJ- ings f i t ted on bothr ends" This

case is near ly inclestructable and t i r i l l  f lo. : t - -a usef l : l  feature

r, . rhe; :  hat  col-onies rnust be approached L:1 'cance or waci ing in de*p

wa ter .

3" Bat bands must be as careful ly anr i  uni f+rm.l -y c log;ed as

t i :ey are cpened. th ls requi : :es use of  e tooi . .  In *hej-r  haet*

and devotion to rr,ass handing too rnanlr banders ha:ve app.i. iea hands

carelessJ-y,  inducing i r r i tat ion,  overE"rowth o: ;  banC cber*;-ng, Frs:

O*1ieve thac al l  l :aL be.nders shaulo br- 'equipped wieh a proFer:

hand c- losing de.vice as shown in .Fig.  3 in order:  to dc p! :€]cJ-s ' j - ' ; 'n

v.r*r l t  and remove cne ftore variable f,rorn L?:e-ir researeir.

An1.'  1q); ' lq-nosed pl ier:s can be a.1ap-Led for thi-s ;.rrrrpose 1:;rr

making three rn*di f icat ;ons:  { f  }  Gr ind out a pocket to h* l .d Ll ' le

band" t4ake this e>;act ly 0"225 inch so that a #2 batrd wh.*r :  c loged

i :y r t  wi l i  he proper ly space<l so as t*  pro ' r ide f ree norrer*ent on

tt ie fsrearrn" {2} Tnsert  or  aCjust  a pin rn the axis af  the pl ic,rs

.$o that a. stcp is pror, ' i -Cerl prerrentinE the p}." i"*::s ' i ro:n open:l"ng

f; : - r : ther then is ne(:essar l - r  1s accept the i :ar id that  has Lr3*-n r lpel iar l

t r i t?r  'L ' i : 'c  e 'p*ning to,* l  c lcscr ibed abeve" {3} .Tf  p l i * rs are n*t
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avaitable with a spring to keep them open t ir is should be added

as shown. A simi ldr  tool  was sugEested by Srni*h (1964) but.  i t

haci no s5:ring and made work rnuch tco s]-or*. t i i th our cJ-osi-ng

pl iers each of  us can } :and 190 bats pe::  hour anC rEe bel ieve that

a:LI  cJ-csures are perfect  "

With the appl icat ion of  these three suggest ions,  w€ bel ieve

that bat bar:ding can be elevatecl  to the precis ion of  h i rd handin, t r

and thal  the resul ts t lb ' ta ined wi l l  then be more rel iable and

meaningful  "

Fanders not used to bother ing wi th tools r"rhi le banding wi l - l

f ind pl iers c lurnsy at  f i rst .  But no troubie is too great to get

a good job done. hre recommend (at least for those i 'vorking with

smal l  bats)  thrat  workers take their  rabies shots,  get  r id of

gloves whi ie working and develop ski l l -  wi th the c losinE pJ- iers "

We l :e l ieve our spee, l  great enough for any } :anding operat icn" An, l

the value of  the extra t i .me requj-recl  for  openinE bancls perfecLly

cannot he meaeured; i t  is  t ime spent bgf*re enter ing the cave

and is just i f ied in order to do more precis ion work t r -eading to

moLe mea ning f  u l  resul  ' . :s  ,

Wi-i-I1an H. El-der and t'Ii-lbur J. Gunier, Deparlment of Zoology, Universlty of
M:l"ssouri,  Colurabiao Mf,ssourt 55201.
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A]i;rkT{TIfiN$ Q^r R.r:lFUOIn* fpJAi.AIt En BAT'S

Hani l  i fcn and tr la ' i ' i -  i  !?/ f l )  recen-Flv rs\" ie ' r r t  d ; :haracter iu l ics cf  ref  i rq ine

Fnimals,  crd l (qnz I  i97l l  has thou.grr t tut ly apol ied fe i r rg i r rg thenlr  to t t te cav'e

ba' l - ,  i ' iyol ' i :  vol i fsr ,  Bnd discussed refuging of  bats in Eeneral"  A rni+i i* l<nol ;n

ref ugirrg species is the l,iexicnn f ret:1'ai ieC Lrrt, ja{S-,:iS]"3 !:g-s.i*L,Sfi-.i-s*i.la\"i.q3t3.,
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which forrns large nursery populat ions and disperses great distances to secure

food. Several  populat ions of  20 mi l l ion adul ts and young are known; these

apparent ly are the largest bat refuges in the wor ld.  This note reports some

new behaviors exhibi ted by f reetai  ls  and discusses adaptat ions that contr ibute

to t l re speciesf  refuging strategy. Observat ions were made at  Vickery Cave,

tr4ajor Co.,  Oklahoma and St i l lwater,  Payne Co.,  Oklahorna; 9X wide-angle b ' inocu-

lars assisted visual  cbservat ions.

- lhe f ree' ta i l  nursery at  Vickery Cave is of  moderate s ize,  consist ing

of about 500,000 adul t  fernales or I  ml l l ion adul ts and young (Humphrey, l91l) .

Dur ing the varm season of  1969 |  prer iodical  ly  observed the evening f  l ight  of

these bats and noted - fhe eniergence behavior descr ibed by Al l iscn (19i7 ) ,  Davis

et  a l .  (  1962),  and Herreid and Davis (  1966).  The ba- is of ten f  lew when considei-*

able l ight  was avai lable for  observat ion,  part icular ly in August and September

when volant young caused the popu lat ion to peak. On several  occasions the f  l ighf

honan urhan diror, , - ; t  sunl ight  was st i l l  on the ground; the ear l iest  f l ight  begarr

at  7:  l0 p.m. The bats f  lew hor izonlal ly in a conf inuous serpenf ine column

for about lO00 m and then began to gain al t i tude and break up into groups.

The groups cont inued to c l i r ,nb and soon disappeared f  rom unaided sight.  0n

al l  s ix occasions when binoculars were used I  observed a pecul iar  behavior.

The ascending groups cl imbed to an elevat ion est imated at  700 m; there they

stopped cl imbing and resumed hor izontal  f l ight  away from the cave, gl id ing

instead of  f lapping. On near ly every summer evening in western Ok. lahoma there

iq a qirnnn c+eady, souther ly r . l ind resul t ing f rom the Bermuda High. The
t  r r !

f  reetai ls used ' th is wind to disperse from the cave area; only those going south

f  lapped their  wings steacj i ly  to mal<e progress.  Those g6ing east and t lest

gl ided rr , i th their  bodies quartered into the wind and Drogressing sideways,

f lapping only to al- ter  d i rect ion s l ight ly.  Bats f ly ing nordh did not f lap
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af  a l l .  Af ter  several  hundred thousand bats had exi ted,  I  could see an unbrol<en

monolayer of  f reetai ls in any direct ion as far  as binoculars al lowed me to dis-

cern fhem. 0n 29 August I  watched this behavior for  30 minutes arrd then drove

east 4 'B km and north 12.9 km, stopping at  intervals to scan the sky above" As

I moved away fronr the high densi ty of  bats at  the cave, the smal l  groups of

bafs were again apparent.  The groups ranged from a few hunclred to 1,000 bats,

were st i  l l  in a monolayer at  the sai l le al t i tude, anC f  rom below appeared oval  in

shape, longer than wide. When I  qui t  the chase to prepare for  a f l ig iht  count

of  another species,  at  a point  14.8 km from the cave entrance, several  Ciscrete

groups had jusf  passed overhead ancj  cont inued to gl ide NNE. These observat ions

expand knovr ledge of  f reetai  I  group movementfo include rout ine dispersal  to

feeding areas and documenf fcr  the f i rst  t ime exfensive use of  g l ic i ing focomo-

t ion by a bat.  l f  is  probable that  feeding areas can be located by carefuf

fo l  lowi ng of  groups.

On 19 lv larch l97l  a lorpid femaf e and male f  reetai l  were found in a qarage

l3 km E of  St i  l lwater.  This apparent ly is the ear l iest  spr ing record of  f ree*

tai ls at  th is lat i tude in the Great Plains (Glass ,  1959).  At  6:00 am on 22 Apr i  I

197i , ,  4 female f  reetai  ls  f  lew in an open dormifory window in St i  l lwater.  St i l  l -

lvater is in north-central  0klahoma, about 160 km E of  the nearest  f  r -eefai  I

nursery s i te.  0n th is date an atmospher ic low pressure area. was centered

over northwes- l -enn Oklahoma and a l ine of  v io lent sforms occurred along a f  iont

extending through t^restern 0klahoma and central  Texas. 0n 28 Apr i  l ,  at  12:30 an,

another f  reetai l  entered the same windolv.  0nly one bat of  the previous four

l {as in the roorn,  !n a shoebox in a c loset.  l f  the neur v is i tor  had not wi tnesseC

tl te f  i rst  v is i t ,  probably i t  was at f racfed to th is t ransient roost by sound and

not by s ight or smel l .  These records i l lustrate the f requency with which "extra-

l i rn i ta l t '  movements of  f  reetai  ls  occur dur ing migrat ion,  impl icafe weather patterns

in their  occurrence, and suggest tha' t  sound may be usecj  in grourr  establ ishment.
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Hamil ton and Watt  (197C) emphasizeci  fhat  as the number of  indiv iduals

in a refuging system increases a hiEher value is placed on complex communica-

t ion sysfems and cooperat ive behavior pafterns and a higher f ime ano energy

cos' f  accrues from resource gather ing.  Freetai  ls  have a numher of  adaptat ions

that enable fheir  refuging system to funct ion prcper ly.

Freefai ls have colonized a roosf habi tat  used by no other bat -  the long,

t ' r ide,  f  lat  cei l ings of  large caves. These si tes are eui fe var iable in J 'erqDerature

and humidi ty (Twente,  1956).  Large populaf ions may be able to use body heat

and evaporat ive water loss. to increase ambieni  1-e,nperature and humidi ty;  certainly

large occupied nurser ies are very hot and hurnid.  High nursery temperature reduces

the need of  each indiv idual  to maintain i ts own body femperal 'ure at  a l l  t imes

and thus f  rees energy for gestaf  ion and sror,r . th.  possibly the dayt ime circ l ing

f l ight  in caves (Turente,  1956; Davis gt  a l .  ,  1962) c i rculates air  throuqh the

cave and br ings in f resh air ;  th is would prevent overheat ing,  supoly oxygen, and

rer j r 'Jce concentrat icns of  carbon dioxide and ammonia.  Another cooperat ive behavior

in nurser ies deals wi th the di t f icul ty of  maintaining the mo-l-her-young bond

emong so many indiv iduals.  Whi le other species cane only for  t l - re i r  o ldn younq,

freetai l  mothers returning to the roost form a cornrnuni ty food source by nursing

any young (Davis et  a l .  ,  1962),  V/eakening of  the fami ly brond has the seeming-

ly maladapt ive ef fect  of  e l iminat ing the parental  retr ieval  of  fa l len young;

fal len young ei ther cral l  up the wal l  to the nursery c luster or die.  The

numlrer of  fa l len young seerns f r igh but in fact  is  re lat ively lc i* .  Herrel .d (  1957)

found that about 13,000 ncnvolanf young dying ln a cave arnounted to only 1.3/"

cf  the younq born there.  Simi lar ly fhe mortal  i fy  af t r ibutable to predators

drawn to f f re refuging f  reetai ls may be less s ictni f  icent fhan thought by Twentc

(1956).  Such predat ion has not been quant i f ied.



-24-

The importance of  communicat ion is indicated by the f reetai  lsr  Dervasive

pattern of  group movement.  Freetai  ls  c lear l rT move in groups when or ientat ion

is cr i t ical ,  as when art i f  ic ia l ly  d isplaced (Davis gt  a l .  ,  1962) or when

migrat ing (Davis elal . ,  1967: Constant ine,  1967).  They also move in groups

in the v ic in i ty of  cave exi ts (Al l ison, 1937; Davis et  a l .  ,  1962; Herreid and

Davis,  1966) and vrhen dispersing to feeding areas. Capfure of  two discrete,

smal l  groups of  f reetai ls in a mist  net  led Ross (1967) to conclude that the

qnr-n i  aq {oodc i  n, , r  groups. Group dispersal  to forage may both aid or ientat ion

and increase the probabi l i ty  of  f inding insect swarrns;  for  d iscussion of  the

advantages of  group foraging see Morse (1971) and Schoener(1971).  Davis et  a l . ,

( i96?.)  ra ised quest ions about the mode of  communicat ion used by f reetai l  groups,

but subsequent : 'esearch has not resolved these quesi ions.  My observat ions impl i -

cate the use of  sound in f inding a new transient roost but may not exfenC tcr

groups in f l  ight .  Suthers (  1970) has indicated the probable importance of

v is icn in bat or ientat ion.

The use of  g l id ing must great ly reduce the energet ic cost  of  n ight ly

dispersal  to feedinq areas. ln some cases foraging grounds are fhought to

be as far  as 97 km away from nurser ies (Davis et  a l . ,  1962).  Perhaps

gl  id ing permits dispersal  to greater distances than does direct  f l  ight .

l f  so,  g l id ing places a larger food resource within reach of  a refuge and

increases J-he maximum populat ion s ize at ta inable before t ime or energy

expendi ture makes further dispersal  unprof i table.  Appl  icat ion of  refuging

theory in th is way assumes thai-  f reetai  ls  have encor:ntered intraspeci f ic

cornpet i t ion for  food in both current and evolut ionary t ime. Such compet i t ion

l ias not Lreen demonstrated for any bat.  [ ionetheless,  th is l ine of  reasoning

sat isfactor i  ly  explains our present understanding of  fhe f reetai  I  refuging

system.
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The Mexican freefai  I  thus possesses several  character ist ics to be

expected of  a refuging species -  cooperat ive behavior patterns and some

sort  of  communicat ion system, plus a mechanism (gl id ing) for  reducing the

energet ic cosf  of  rout ine dispersal .  Addi t ional  research, part icu lar ly

on ccmmunicat ion,  modif icat ion of  roost microcl  imate,  and foraging behavior

and dynamics,  is  needed to fu l ly  expl icafe the importance of  fhese adap-fa-

t ions.  Davis et  a l . ,  (1962) argued that even the largest f reetai l  pcpula-

t
t ions are l imi ted by roost space. l f  th is is t rue i t  is  ample proof of

the success of  th is speciesr refuging strategy.

Stephen R. l lumphrey, Flor ida Staie l r4useum, tJniversi ty of  Flor ida,

Gainesvi  l le,  Flor ida 32601.
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I{ORE iilr'R.E Al'lD TH'Stl.E

J"il i lES I{EDGES sent in a clipping frorn !batg_+:g l i*gg. of l. iarch J972 in i+hich the
qlrest ion of  prevent ion of  balsr  roost i r ig j .n at t i rcs is ans' , rered r , r i th the s ' - rg-
gest ions of  using i rcr th repel lents and seel ing al l  openi"ngs. I t 's  6ood to sce
l l t is  instead of  t t re f requ€rnt  response that,  "Tl ie best way to k i i . l -  be. ts is" . . "
Jim alsc sent a page f ron 'itre Feb;:r"rary i97'2 _Qfgngfg. Ca1i]enifg :l.t i+:i:ng. r'!aga-
r-ine in r'r i l ich d lJotrisn fror' i Texr-s v;rites that bats sliould not be tcuched due to
the danger of  rabies o but.  theu oversteles the case vi th.  t i le stateinent t i ;at  bats
spreacl  rabies by bic ing r^r i1r i  arr lnals such as squirreis,  opossurns,  raccoons.
fo>;.es,  badgers" etc. ,  a lso at taci i ing corrs,  horses an-d t io l rest ic ani ieels such as
dogs and cats.

LARRY hIATKII IS,  recent ly returneC fron dut ies et  the Orp;anizat ica fcr  Trop-
ical  Scudies in Costa l l . i .ca,  i ras tak.en over the recent i i terature sect ion of  i ] f l !
Rggggrsb t\g'{e, beginning u,if ir t ir is issue. 'r,. le discussed this at an y'lnerican

Society of i ' iarnntalogists rneeti-ng and then Larry inciicated a l.r i l l i-ngness to tai<e
i t  at  the Albuquet-que neet ing last  l iovember;  i t  is  a r i ra jor  jcb i ,n i tsel f  for
anyone. i i .epr ints r : f  your paperc are sol ic i ted to be sent to Larry.
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we bsth h*ve i l i r rch moxe J,n pi l -r :s,  so the rrel : t  fsgirets receat l - f . te"a,Li i ; :e Eec"t jcn
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sure t l r js is to have subscribcrs and or:hEi bat research w*rke::s e.e1' l  ia: : i :cr l -nls
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to recei"re such reFrint,sn r earnastly soi-icit yr-.ur help in prri-ri_ici.i.ng Ler:1, ru.1ai.,
!oi;f recel]-t. papsr$ (fiote ]r!s ar{iresc abave}. r have b*en seni na:i:,? !.ep.rialri
';;irj.ch have nct ;vet been l.isted i".98{; r,;itir Lerry ha-r,dl-ing ilris s;ecl;l-cr-r, i can
as"$urc ycu' that slch pepers t*11-l l,.e li-cted in the fallsr.ring issue of IF-{.
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junrping and initlat flight in the coilmon
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annual meeting in 1971'

EIITOI.I-I S iIOTB

In recent ly sen1l ing out nogices of overdue subscript ion fees, af ter having

been generous enough to-extend the subscriptions of those who had not kept up

in their  fees, I  fognd that nany reclpients of this notLce were quite taken

aback at the informatlon of their apparent cielinqueney' I"ilren subscriptions

expire, I  have in the past placed a red-pr inted not lce'of  such expirat ion ln

the issue, but have not attached the not ice to the issue'  This sl ip has been

obviously subject to being overlooked or even lost,  and I  apologize for not

having been anare of thls possibllity; ln the future, I will- take the time to

attach the not ice to the January issue of expirat ion. l l i th over 30 let ters a

r.leek, on the averAge, cortcerning bat research, I adnit to iraving taken short-

cuts sueh as not ai tachlng the nc' t tces, but Ieve learned rny lesson" I f  any

isSue reac|es you in poor eon<i l t ion, please irop ne a note request ing a replace-

ment, which I r';i lL happily provLcie free of charge'

liEI/G AI\D THEIiE

G. A. CASEY rvr i tes t tnt ,  with a co-worker,  i '1.  A. i ,EBSTER' '  he has been

rioing some wori< on the j.ntestinal parasites of bats lrhich are submitted to

the laboratory for rabies test ing, and tL:ey are ln the proeess of preparing a

r.ranuscri-pt on sor.ne of their flndings.

JA.IES HEbGES sent a nel^rspaper clipping from Tiie Evening Star of l ' l 'ashing-

torr ,  D.C. of  i iay 3,  1972, report ing t  i . t id bat k l l led in the i lyat tsvi l le area,

the f i rst  case of rabies reported in Fr ince Georges County, i iaryland, since

Lg7O, The bat r,ras l<.il led'"uith a shovel by a ttorran who ohserved it acting pe-

cul iar ly in herl-rac- l tyard. Quote: 
n ' Ihe heait t r  Cepartnent plans to check i f

there is a colony of bats in the area." An Associated Press wire release I

plcked up and r.rhlch Jiin also sent along reports that in iiarch at Tlorcester,

i , lassachusetts,  dur ing a concert  by pianist  R. ichard Casper,  a bat acconpanied

his ren<lition of a ueethoven sonata, but dl<i not accompany hin when he rvent

on to a piece by Chopin. I  prefer Beethoven i : ryself  ,  bat '

pHILIp J.  SpEAk, Director of Technical  l iesearch of the l {at lonal Pest Con-

trol  Associat ion, rur i tes that the associat ion st iLl  has interest ln the sub.-

jeet of  bat control  wlth sound, but inquiry so far has fai led to yield infor-

rnation ttrat bats are repelLeci by high frequency sound" other than the report

by lii l l nentioned in earlier BRiiI notes.

B. v. pET'dp.sor,l of the Dlptera section, Entorcology l'"esearch Institute'

Ottawa" Ontario, l:lA OC6, is currently worlcing on two Large papers on the bat
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Frrata for  Bat Research News, Vol .  13,  No. 4.

p.  60:  2 l  I  ines up from bottom of pagc, "benevo|ence'
7 l ines up f  rom bottom of pa,te,  ! ,Thai land"

p. 62: l0 l ines down f  rom top of  paqe, ' , .1 i ' r i ' ,
l5 l ines doln f rom top of  page, "un[5bd"
26 |  ines down f  rcm top of  page, t ' inf6imaf ion"

3 l ines up f  rom bottom of page, ' ,cornert '
3 |  i  nes up from bottom of page, t 'suggeTts"
2 I  ines up f  rom bottom of page, rrhadr -

5rd paragraph douln,  " tonquet '

4th reference down, t tGardnert '

3rd reference downr t 'ochroqaster i l

n 61

p. 64

p. 67

p. 7l

Sorry for  the above typographical  errors;  at  least  none of  thern could be
considered misleading. Have repr imanded nry l 'ypewr i ter ,  a1d i t  wi l l  do a
better job nexi  t ime. -  R. L.M.
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TI.E CCVLI

The cover photos
by Donna lioruell and
iionnan liodgli ins are
descr ibed in t i re note
on the tongues of
r iectar- feedlng bats

C,ctober 1172

lat l . ' .esearch i le:rs appears quarter ly l
Jairuar; ' "  Apri l ,  Juiy,  an<l Cctober.  ?he
suLscr ipt ion rate ls $2.0C for t r ro years.
A(dress al l  cor: :espondence to Pobert  L.
i r iarEin, Departr , :ent of  i .1o1o5:y, Pre-ole
I ia l1,  Universi ty of  i .a. ine,  Fanl ington,
i 'a ine C41)33, U. S.A.

in this issue. Tirc ruagnif icat ious are
2JX for photo ' 'A ' ' ,  10UX for photo :B'  

,
200)( f  or photo "C", and 10tJ0X f  or pi :oto '  D".  The 20)l  photo is alrproxiruately i l - re
anter ior  i ra l f  of  t l ie batrs tongue. The tongue is f ron Leptonycter ls.sanborni .
J irn Simurons read Donnaes pai)er on ptryslologicaL adaptat ions of bat pol l inators
and their  hosts at t i re third Internat ional Bat F.esearch Conference in Yugoslavia
this Septeraber,  including these photos. The lncrease in surface area is rather
drar,rat l -c in spi te of the srna1l s ize of the papi l lae, studies of c i l i : ry structures
in ol factory and respiratory areas by P. P. C, Graziadet of Flor ida State Uni-
versi ty indicate t l iat  increase in bare receptor surface may possibly be the only
funct ion of c i l ia in ol factory nucosa. his photos (non-bat) are shor.m in the l lay
1972 issue of ?ire $_c:ggggg." L2(4):  14-15. r t 's al l  a far cry fron r i re gross
anatorr ly of the past,  and I  can a1i: lost see a Stereoscan edit ion of F. A. Benedict fs
1957 classic,  ' ' I ' ia j . r  structure as a gener i .c ctraracter in bats ' ( t i .  Cal l f  .  Pub. ZooL.,
s9(8):  285-548,) i

I:ERE AllD TliiiRE

if i th this issue I  am includlng sor le nater ial  on the or igin of the use of the
bat as the registered tradenark of tsacardi .  IL 's sucl .r  a r .re11-r^rr i t ten boolclet ,
and rather good i lnage-producing for bats,  I  decided to see i f  I  could obtain a
copy for each subscriber,  the enclosure attests to my success and the benevolance
of the Bacardi  Inports,  Inc. I  arn not try ing to advert ise for then, but think
the booklet good enough advert ls ing for bats to offset any cr i t ic isu that nnight
be directeC at ne for indicat ing approval of  tsacardi  rrur ( t i rough I f l l  be happy
to dr ink to thaL cr i t ic isrr ,  too).

A. Vi. GUSTAFSOI{ r.rrites: "On behalf of Dr. I,l. A. IrJlnsatt and nyself, I would
greatly appreciate your naking note . . . . that v/e are rnarking bats by rr1€€.ns of
"punch-marking" t ,he lef t  lz ing (Sonaccorso, F. J.  anC I I .  Smythe. L972. Punch-
marking bats,  au al ternat ive to banci ing.  J.  I ' famn.,  53(2):  389*390).  The codes
r/e are using are AI'r'G1 , Al;G2e etc. ans i'IAlil , I,;AI'12, etc. Reports of finding any
of these narked bats can be made to ei ther of us at the folJ-ov: ing address:
Sect ion of Gen.,  Dev. and Pirysiology, Plant Seience Bul lding, Cornel l  Unlversi ty,
Tthaca, New York 1485C.

In this country,  the Bri t ish i iusetur ( i . latural  t i istory) Bul- let in,  Zoology, ITo.
6, Bats from Tir ialand and Carnbodia, by J.  E. Hi l l -  and Kit t l  Thonglongya, issues
' t iarch 29, L972, pp, L73-L96, i .s avai l -able fror.r  Pen<iragon l louse Inc.,  899, Broadvray
Avenue, Redvrood City,  Cal i fornia 94A63, for  $4.00 U.S.

IIOLLIN BAIiEiL rrriEes that j-n August he and Cornelia Sanchez Hern5ndez, biolo-
gist  for the Irrst i tuto de Biologia of the Universidad l{aclonal Aut6nor,a de l{exico,
banded a large number of f rui t  bats at the Estacl6n Chamela, s ix ki lorneters east
of Char.rela in coastal  Jal isco, i ' iexico, hoplng to cont lnue the program for tr . ro nore
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sLsriiers.

The Biosciences Infornnat io:r  Servi .ce of Blological-  Abstracts l ias not i f ier l  n:e
that they bel ieve that reports fro:r  Bat Researclr  l : icr ' rs should be made avai lable
j.nternationally io bioscientists ar,ci aie-inelid'i"g it in their r.rorld-r'ride cover-
age. Thus mater ials included Ln B.RN vr i l l  be abstracted anC jnCc::ed. Since BRiI
j"s not refereed, ancl since I have-io- Lntenticrn of chang{ng BFN into a "JournEf-of
Chiroptolog)" ' ,  though srrch mighl be needed, i t  is up to the t ! ' r i ters of notes for
inclusi.on in BPiti to make the cholce for ther:'seLves as to r^,'hether or not to consider:
such notes as-frfublications". Eler:y i{anilton-Snith, of Austraiian ge! _L._sSaigh
l, letgs, fee]-s thaL the regional ner.rslet ter f i l ls a def lnl te need, and I  agree, but
also vr ish to f i l l  an internat ional neeC as wel1. Shor: ld enough bat research work-
ers decide that a journ;- l  devotcd ent irely to chlropteran studies should be brought
int,o existence, I hope a.nd expect that the nerysletter form of Bfu\ wil-l stll1 fil l
a much-needed role in comraunicati-on, and that it r.ril-L eontinue.

HARRY 11. GOEHRING has off ic ial- ly ret :Lred, but not before publ ishlng his 20
years of study of Eptesicus _!"s.gg in l.l innesota in the Journal of l ' lannalogy, with
an eight-page art ic le cn " l i innesota Bats" for The l4inr-r .ota Volgnleel of  July-
Aug'sst tg1t.  I t  ls good to see such art lc les i"  t l - re popular conser-. tat ion l - l ter-
ature, and a rather nice gesture on Dr.  Goehringrs part .  I f  you see a 28 foot
Ai::strean trail-er r^rhipping by you, )ou may be seeing the passJ.ng of enother of
the "good bat guys".  

. .

RICIiARD K. LAVAL sent ne some infornation on the use of the rrodified harp
trap (sold by John Farney) as displayed at the Albuquerque bat research meeting,
and afrer talklng wiih him at the Tampa American Society of Maur-naloglsrs neet,Lng
i i :  June, wrote the fol lowing for note here; "This rr j .nter I  had the opportunity to
spend a couple cf  weeks test ing the rcodj- f led harp trap on Barro Colorado Is-1-and,
Panana. I  erected the trap in a var iety of locat lons, mainly over r later and over
trai ls at  ground Ievel.  I  usualLy set nets nearby for cornparat lve purPoses. The
trap proved cl isappoint ing. At low ruire tension sett ings i t  caught snaLl bats,
rnost ly embal lonurids and vespert i l ionids, in Loir  n '-rnbers. Saccopteryx leptura,

_LbrulgygEf.ig, and I,IyoEis were pleasant surprises. At high trire tensions it
caught not6ing. Hovrever,  f lgs in the bag indicated that f rui t  bats had hi t  the
r,r i res, c lropped their  f rui t ,  and escaped. Bats caught ln nets and placed in the
bag were unable to escape, hovrevero so i t  seemed evident that the phyl lostomatids
just werentt  gettJ-ng caught.  Final ly I  placed i t  in front of  a cul-vert  housing a
rhousand. or so PteronotL'-s- perrrg!1Ii, a fair-sized bat. At first they flew through

or bounced off ,  but when I  increase-d the tension to lEs maxlmurn, I  began to catch
large nuurbers. Still , roany escape<i by r'reCglng themselves betr'.reen the wlres of the

tr,ro frames and crawling out.
"Although I  quest lon the abi l i ty of  the trbp to capture bats of al l  s izes at

any single wire tension sett ing, I  thinic i t  ry i l l  prove very useful  anyplace where

bats are concentrated, but,  as now constructed, rr i l l  b ias the sample in favor of

srnal l  bats.  Changing tensions" wire spacing, and spacing between the two frames
al l  wi l l  have an effect on kinds and numbers of bats caugh!,  and further experi-

nentat ion is needed.
"Above-ground sampling is quite feasible" witerever bats are flylng in la::ge

nrrmbcrs, as in f ruiting trees or natur,al f lyrrlays of various lcinds. I understand
Tom Keyse has had much better success than I"  ln Cc,sta RLca, and that he has been
hoist ing the traps into trees. I t  appears that the trap should and wi l- l  become a
standard tool  for bat studies both in t i re troplcs and elservhere, in spl te of i ts
shortcomlngs. One of the dravrbacks of the trap is i ts s lze and shape, naking i t
i rnpract ical  to carry very far for one person. I  put wheels on mine, dr l l l ing
holes for a sraal l  axle through the tubes to which the telescoplng legs are at-
tached, and attachlng sr:ral l ,  easl ly removable wheels (blcycle or tr icycle r ,r i l l  Co).
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"Among the many Toniata sylvicole and T. !_ldeqs netted, one s]'lvicola rvas
r ' ras kept capt ive for aboui B days. Durlng thls period she averaged one Ancl is
_bglt!_tg"s and 2 or 3 very largc katydiCs nightly. An injured hunningbird placed
j.n the cage t tas ki1led and part ly eatene but frui t ' .qas refused, as were smal ler
ba.ts plaeeC in t t re cage at inter. , 'a ls.  Final ly the bat died, for no obviorrs rea-
son. AJ-so, a i ' i icronycter is hirsuta r"as n-o.Lted ca;rying a 3- inch grasshopperr r" 'h ich
is in agreement rvLth the f indings cf  Don l^ l l lson ( l ianmaU-a, 35:107-110).  Have you
ever not iced that al l  the soecles whlch a.re knorrn to capture non-f ly ing lnsects
and invertebrates, or terrestr ial  a:rd arboreal vertebrates, heve enlarged ears?"

Jir i  Galsler and I  r*ould l j . lce to try out this raodif ied harp trap i .n a study
to m.easure relat ive populat ion densit ies ln cave bats in Czechoslovaicia vrhere i t
ls di f f icul t  * f  not i . rnposslble to ut i l ize other rnethods (such as photographic).
By the t lme m;r students arr lved thts fa.1l  to play rvi th ny modif led harp. t rap ( fron
John Farneyts product ion l ine),  I  was already off  to Yugoslavia, so i t  s l ts in an
unusued condlt ion, await ing tr ia ls on temperate bats at a later date. 0r malbe
on lntemperate bats,  i f  I  donrt  capi ta l lze Tenpera-te.

FRID LOHRER of the Archbol-d Biological Station srrote Larry l{atkins as fo1-
lows: "The enclosed Xerox pages are from Eastern Bl-rd Bandlng Assoclat ion News.
The banding pl ters (advert lsed as long nose pl iers with openers and hol es to f i t
band sizes,  one for s izes 0,  1,  1A and 18, and one fcr  sof t  and hard.2 and 3 bands
at $6.50),  are not lnexpensive, but they do the job wel l  and bands can be opened
al-most any way and will be shr-rt r,rell . At the Tortugas r,.rhere thousands of Sooty
Terns are banded every year the bands used Ehe year I lrent r.rere 1/2 opened on
plast ic tubing - just str ip then off  aad clarnp them on. Just donrt  s-ural lo '^ ' thern
in your exci ternent l  l l i i l l iarn B. Robertson, Everglades Nat ional Park, FionesteaC,
Flor ida, orders the bands" Hope this infor ls of  scme use." I f  anyone is inter-
ested and does not get the Ets3A l ' {ews, I  wi l l  fonyard the advert isemenL mentioneJ,
as I  get  l t  regular ly -  R.L.} I .

A rabld bat t r ied to al ight on some chickens in Oakf ield,  i ia ine, in August
of this yeai,  bouneed off  a dog, and then ained i tsel f  at  the farnaer.  The local
gane warden gave a gocd rational repcrt to the newspapers on not handling rvild
animals, rr i th l i t t ie f  anf are other than the newspaper headl ine r .rhich proclaimed:
"Bats Attaclc Chlckens, Cne Fouad To Be P.abid",  al though there was only one bat
involved. Robert Redford, of theatre fane, recencly underwent rabies treatirf,ent
because of havlng beer:  bi t ten by a bat.  The Annerican F. i f leman, in an art ic le en-
t t t le<i  I ' Important Facts About Rabies" (October 1972 issue) notes the danger f i 'om
bats, but does not overemphasize the lncidence of rabies in bats.

The Fl i t ternouse Grotto has been chartereC ln North Carol- lna. Accordlng to
the l , iet  Grotto l {ews, they vranted to cal-1 thenselves the Bat Cave Grotto,  but that
narne was already ln use. I  note in the Chouteau Grottofs publ lcat ion, Foresight,
that at one of their meetlngs J.n l-972 their chair:rnan reninded everyone that bats
are not as numerous as they used to be and that precautl.ons shoul-d be tal..en to
preserve them. Bven with the entire number 2 of volu.roe 34 of the Dulletin of the
iqggiogg! _Q;lS]gqlggical Societr/ (ApriJ- 1972) dedicated to the AAAS syatpcsiun of
last Decenber,  moderated by ROBERT IIENSIIAW, this is a good indlcat ion of the nor-
raal continuing concern many grottoes have at rhe iocal level, and such reuinders
are r'rell in order.

In "A Natural  Hlstory of Unnatural  Things"" by Daniel  Cohen, l ' icCal l  Publ ish-
lng Co.,  New York, L97L, 148 pp. r  FaBe 55 shows i 'A nineteenth century engraving
of a ' ranpire bat" -  ln the credit  l ist ing, i t  is l isted as being from the New
Yoik Publ ic Library Picture- Col lect lon -  with a ful l  uropataglum and tai l  and a
single large nose spear,  do I  see a nlneteenth century onen that the t ' famllyt '
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Degnodcntidae belng considered as a subgroup
the r,rorks ?

of the phyl lostonat ids is already in

Dr. li ickel r:r*iCIAUl{ de IAViiU)i iias trro r.rorks available, as fol-lor:rs; edirion
l in i ted to lCC cooies:

f) REPAB.TITIOI'I BIOGiIOGAAPI{IQU1 ET CYCLIS AI{UUELS DE Cr;Ip.oITERES D?AFnIQUE
CENTP"ALE. (2 volunes, 464 F.ages, tables,  f igures and rnaps).  prLce $20.
Contents:  Essay on ortgin of  populat ions in Afr ica;  ecological  local izat ion
of the bats in l (atanga and F.wanda, analysis of t i re elenients oi  environnent,
lethargy; ar:nual breeding cycles j -n the nonoestr lan and polyestr ian Chj.ro-
ptera, agents of breeding; social  l -1fe of the chiroptera of Katanga and
Rrvanda; bibl iograpiry of 44L references.

2) PARASITOLOGIE DES CHIROPTERES DU COi'lTIl' lEt{T AFRICAIN. (1 volurne , 282
pages, naps).  Pr ice $10. Contents:  Study of  n icroorganisns ( fungi ,  bacter ia,
v i ruses, r icketts iae,  spirochaetes),  protozoa (Zoof lagel lat .a and Sporozoa)"
helninths ( tre:rraioCes, cestodes, n€uatodes),  lnsects ( I leni iptera, Siphon-
aptera,  Diptera),  Pentastomida and Arachnida (pseudoscorpions, Acar ina).
i ' iost of  this study is about AfrLca south of the Sahara (nthiopian region).
Parasi tes are f l led according to hosts and refuges, r ' r i th regard to ecology.
Cri t ical  analysls based on three thenes: parasi :es and taxonornyz parasi tes
and ecology, parasi tes and zoogeography. Bibl . iography of 613 references.

Order from Dr. ii ichel AI\CIAU:'{ de FAVEAUX" Avenue de l'ti ippodror.ie 1,
B - 1050 Bruxel les, l ie lgium, pa)ment through Banque Belgolaise, Acccunt
no. 445.66L9 of l " i ichel ANCIAUiI  de FAVEAIJX, Cantersteen 1, B -  1C00 Bruxel les.

Scala Internat ional  magazine for l " iarch L972 has an art ic le on ul t rasonic
diagnosis ln medecine whj-ctr  introduces the subject  by explaining bat echlocat ion,
r ' r i th a doubl-e-page photo of  a f ly ing bat.

I(ii l{Wr',R EH/ITNAG.q,R, dissertaticn completed on olfaction in bats - behavioral,
anatomical and el-ectroencephalographic invest igat ions, is nou'at the School of
I ' iedicine at the Universi ty of Louisvi l le (Kentucky).  I  found the abstract of  his
dissertat icn most interest ing, and I  look forward to seeing sone of his con-
clusions publ lshed in the l i terature, especial ly with rega.rd to the taxonomic
and evolut ionary trends lndicated.

EDITH G. BRAGG (I<iaho State Universi tyo Pocatel lo) is doing research on t i re
movenents and physiology of Plecotus tormseqdi i"  Eptesicus fuscus, l ' iyot is leibi io
l'I. callf ornicus, and i'I. voigns in aba'ndone<l nine tunnels and desert lava tubes
in southeastern ldaho. Sire has color banded more than 250 Plecotus and 50

-Ep!S::S-9 rvi th cel luloid bands. She has found. four male 
"1ecot"s70 

miles froiu
wtrere they were banded in the desert .  She ls interested in-knoi l ing i f  there is
an;/ons else in the area using color banding or lrho night have found any of her
baaded bats. The rnaln concentrat ion of bats r ,r i th vihich she i .s working at present
is in Lava l lot  Springs, Idaho, but she plar,s to r ,rork wlth ba:s in any mlne or
lava tubes vr j . thin a 100-150 rai le radius since i t  appears that there are no other
studies in the area. 

and
In "Gravestones of Early }tre',r England/the iien l,,iho l{ade Thern", by li. }i. Iorbes,

Da Capo Press,  Nev York,  1967,141 pp.,  the fo l lowing nay be of  passlng inteiest :
opposite page 117 is an j . l lustrat ion of the gravestone of Susanna Jayne, r .r i fe of
the i ' iarblehead ( i , iassachusetts) schoolnrastet,  L776, rvi t i r  a f igure of "Death" wj. th
a bat under each corned, which the author suggeLs slgni f ies " the evi l  of  the vror ld
vrhich b7 Death has been conquered.. . " .  Dats has a poor inage in those days, tool
Thank you, Bacardi ,  for t ry ing to change al l  that:
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SI;OIIT NOTL

ACapt ive l iorphology of  the Tongue of  } iectar- feedlng Bats

I t  seens advantageous for a srna11 manunal-  r r i th a hrgh netabcl ic rate to ingest

food i1 as ef f ic ient  a nanner as possible.  The cr i t ical  foods for the gJ-osco-

phagine bats,  and probably the nracroglossines as' , .1e11, are nectar and pol len.

Pol len is the onl ] :  re l iable source oi  protein for  Leplenl 's ler is and most of  the

other glossophagines. The bats do not eat anthers or pol len direct ly f ror , r  the

planc; they pic l i  up a.  heavy coat ing on the fur and clean i t  of f  later,  ingest ing

i t  at  that  t i rce.  The storrach conlents rnay be as high as 25 per cent pol len- The

highly divergent,  coronal  scales of  t i re hairs of  necta: : - feeding bats are in con-

trast  wl th the sruoottrer scales of  most bats not associated with plants.

A nturrber of  authors have ncted the lengLh of  the t"ngue in f lorver- feeding

bats and have noted that the t ip bears f i l i form papi l lae (Park and I{a11, 1951;

Vi11a, 1966; Van der Pi j l ,  1969).  I iost  authors state t i ' rat  these papi l lae are

directed poster i -or ly,  a l though Cockrun and l iay- ivard (L962) state that  t i re tongue

". . . is  covered r , r i th a ser ies of  forwarcl-project ing br ist le- l ike papi l lae. . . " .

Stereoscan photographs of  the t ip of  the tongue ln Leptonycter is are shcrrn on

the cover.  Anter ior  in eacl i  p i iotograph is to the 1eft .  l la-gni f icat ions l :ange

from 20X to 1000X. Tne lower photograptrs are of  the medial  port ion of  t i re tongue

lrhich alpears smooth to the unai.ded eye.

The tonguw attaches to the poster ior  sternum (Hal1 and i (e lson, 1959) and is

higir ly extensible;  the total  length of  the tongr,re gray be one-thlrd of  the body

length of  the bat.  Only the a.ntero-1a.tera1 port ion of  the tongue bears the r idges

c,f  conical  papi l lae.  These r ic iges are 0.5 nurr  r . r ide arrd extend from the t ip of  t i - re

tongue poster ior ly for  I0 r . rm. The conicai  pal i11ae average 0.90 trun in length

(height)  and C.07 in t r idth aL the base. These eonservat ive f lgures al1ot ' r  space

for 2CO2 papi l lae of  th ls elor.gate type on the tongue. Each cone is calculared

to have a surface area of  0.09904 nur2.  The tongue surface area der ived from 2002

cones ls tben 2C0 ur.rZ.  These lateral  f i l i forn r idges aceount for  only a part  of

the total  tongue surface; as can be seen fron the lower cover photographs, the

remainder of  the tongue is not smooth.

This anatornical-  modif icat ion,  which is paral le led in the Ol-d l^Jor ld macro-

glossines, al lows be.Ls to ingest much nectar in a shcrt  t ine.  The surface area

calculat ion must be consic iered rr i th the length of  the ent l re tongue, the nt"r , rber

ar:d c loseness of ,  t i re f i l i fonn papi l - lae whose closeness adds a t rapping act ion as

rvel l  as providing large areae an.J Ehe fact  that  the remaining port lon of  the ton-

gue is sornewhat rough, aiding further in nectar uptalce.

Li terature c i ted:

Cocklga, E. L.  and B. Ha5.ruard.  Lg62. l lunrningbird bats.  I ' Iat .  I t r is t . ,  7L239*44.

Ha1I,  E.  R. and K. R. I (e lson. L959. The nanraals of  North Aner ica,  Vo1. I .

F.onald Press 
'  

I i .  Y.  546 PP.
park,  H. and E. P..  Hal l .  1951. The gross anatony of  the tongues and stcmachs

of erght l {er , r  I ' Ior ld bats.  Trans. Kans. Acad. sel . ,  54264-72.

Van der Pi j l ,  L.  1969. Evolut ionary act ion of  t ropicaL anirrals on the repro-

duct ion of  p lants.  Biol .  J.  L inn.  Soc.,  l :85-96.
Vi l la,  B.  L966. i ' {u ic ie lagos de l iexi-co.  Edi t .  L ib de l iexico,  D. F" 491 PP.

Donna J. I lovrel l - ,  Auditory Research Laborator ies, Pr inceton Universi ty,

Pr: inceton, l {er.r  Jersey 08540, and ldorman Hodgkins, i ' l icrographics, Ner 'rport  Beach'

Cal i fornia 92660.
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