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Studenfs visiting Culebra Bio
logiCtll Rtstrw wtrr introdu
ced to ant of the trIlIny coasMl 
IuJbitats of POI1Qm#. Cindy 
Marlin, ArgtIis Gumzra and 
Arauiio Rodanicht art devel~ 

~1i~1.1 ing this ntW marine tdUQJtio-
"":,"'_JI rvd program lit e«lebra Point 
';. ntdr IItt Naos lAboratories. 
_" -~I (PhD/", M .A. Cuma) 

STRI obtaj~d the 
of the Qlmbru School 
from I., US, Army, 
The school wilt be 
ustd [or MUCiltiolW 
pu,.,~. 

(Photo: M.A. Guerra) 

On July 23, J(u ... Oociquts and STRI ,;gmd 
the new agrt.tmtnt fur tIlL continuation of STRI 
rtse1lrch lICtivit~ in San Bias, lit the Tupper 
Unler. (Photo: A. o,btdltro) 
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During their wit to STRI in Ju~. 51 rtgtnt 
Jal'rUS Woolsq (kft) Imd Glmn, Mrn:ahs, Hans 

and Thomas Tupper (unItt) wm! britfed 
by John Tobin about his rt:StIlrch on BO. 

(PhD/", Jt Cabal""') 

The Twmty-Fifth Annual Qtul Anniumaty Mming 
of tht Association of MIZrin.! Lllboratorid of tht uribbtan 

IWS htld at the FArl S. Tupper Ctnler. STRJ, from August J7·22. 
The tvtnt toQS org.miud I1y John Chrisry. (Plwlo: M.A. GUDT'IIJ 

STRI and tht Univtrsity 
of Panama iniJiIlttti It 
joint sonitulr st:rks this 
yeJr. Ttrmry Jackson 
presc1ted his fillk at tht 
Uniwrsity of Patlllnta in 
Dtmnber. 
(Photo: A. Montane,.) 
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TUPPER CENTER SEMINARS 
Tuesday, Jan 5, noon seminar speaker 
will be Michael Greenfield, University of 
Kansas. 

Cooperation and Conflict in the 
Evolution of Acoustic Signal Inter
Ilctions 

Abstract 
In many animal species that use sound or 
bioluminescence for sexual communica
tion, males predsely time their advertise
'ment signals with respect to those of their 
neighbors.lnacouslicanimals, particularly 
insects and anurans, choruses of alter
nating or synchronizing individuals are 
thus generated. Prior adaptive explana
tions for alternation and synchrony are 
that these phenomena result from cooper
ative individuals 1) maintaining Mtime 
windows" for broadcasting their signals, 
2) preserving species-5pecific rhythms, 
3) minimizing ri5~ from predation, or 
4) maximizing the peak signal amplitude 
of a local group. Based on studies on 
acoustic orthopterans in North American 
deserts and in Central America, I now 
propose a non..synchrony may arise as 
inddental byproducts of elementary com· 
petitive if!,teractions, which in some cases 
actually involve mutual signal "jamming-. 
While initially unexpected, this last inter
pretation is supported by both experimen· 
t.,} studies and evolutionary models. 

Next Week Evening 5<=iruu 
On Tue, Jan 12 at 5:30 pm, staff lecturer 
will be Jeremy B.C. Jackson. 

Patterns in the Marine Fossil Re
cord of tlte Last 10 Million Years 
in Tropical America 

BAMBI 

On Thursday, Jan 7, Bambi speaker will 
be John Bishop, University of Alaska. 

A Comparison o/Thermoregulatory 
Capabilities of Tropic/d and Sub
ar(;tic Bees: The Influence of Size 
and Wing Loading 

For transporta tion arrangements, please 
COl li BCI. 

At tlle Tupper Center Auditorium,. from Dec. 15-17, Jim Mille1; U.s. Offia of the 
Occupational Safety and Health Administration gave a 3-day wurst! on 
laboratory safety and healtll to lab staff assistants and tedmiciallS ••• Jim 
Miller, de la qiciM de Segurid4d Y Stdud Lab:mlJ de los EsllUfos Unidos, ofred6 un OltsO 

""'" stgUritW Y .. Iud en los /aboroWrios, • p<TSOIIIll Y _Its de _ del 
STRI, del1S.17 de didembre, en et Auditoro del Centro Tupper. C11t« A Orful/ero) 

PEOPLE 

Arrivals 
• Steven Emlen, Cornell U. Jan Hun 30, 1994, to continue studies on the 

social behavior of /aamll, at Gamboa until Jun 30; to bring a field course 
Oan 11-22), and on sabbatical at ST'RI until Jun 30, 1994. 

• Natalie Demong and Peter Wrege, Jan I-Jun 30, to work with Steven 
Emlen in the /actma research. 

• Martyn Caldwell, Utah State University, Jan 2-11, to study the effects of 
tropical solar UV·B in gap environments, at BCI. 

• Stephen flint,Jan 2-11, to work with Martyn Caldwell . 
• Melvin Tyree, University of Vermont, Jan 4-29, to follow up on the re

search in the evolution and sbUcture of terresbial ecosystems. 

Departures 
• Juan Carlos Roqueiro, Naos Shop, to Cincinnati, Ohio, to receive 

training on the maintenance of speciaJjzed scientific equipment at So-
Low Co. from Jan 11·14 and then on vacation in New York until Jan 18. 

ANNOUNCEMENTS 

New Schedule for Cashier· •• Nuevo Horllrio de 1M Cajera 
Starting Jan 1993, the STRl cashier, America Staff, will open to the public from 
8 to 12 noon and from 1-2pm ••• A JXlrlir dt enero de 1993, el Mrario de AmIriaJ 
Staff, Ciljera del SfRf sera de 8-12 en fa mafla1JlJ y de 1-2 en fa IIlrde. 
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From the Security Office 
D. IR OficinR de Segrlridlul 

On November 20, OswaJd.o Fernandez. director of the 
Panamanian National Police. visited the Barra Colorado 
Nature Monument (B(NM) with Major Ricardo Guardia, 
chief of the Canal Area Police and Capt. Ida de Gan:!a. chief 
of Police of the Canal Watershed. Elena Lombardo. Leonor 
Motta and staff from the Security Office aa:ompanied the 
visitors. The objective of the visit was to acquaint these 
officlals with STRI's resean::h and protection activities in the 
BCNM and adjacent areas. As a result of Mr. Fernandez 
evaluation of the Forestry Police's support to STRL two 
additional members of the police were assigned to the 
BCNM: ••• EJ 20 de rwviembre JXiStldo, el director de la Palicfa 
Naciorull, Lie. 0sIwld0 Fern4ndez visii6 el Monumento Natural 
de Barro Colorado (MNBC) en compofl .. del jefr de /a Polida 
del A,.., Conakra, MI1yor Riamio Guardia Y /a jefa de /a Polida 
para /a Protea:i6n de Ia C= Hidrogrrlfial del Conal, Cop. Ida 
d< Garda. El grupo "" atendido por E_ Lombardo, Ltoner 
Mott. y el "."...".u de /a Ofidna de 5<guridad Y d< Borre 
Colorado. EI objetit>o principal de esta visita "" el de fimrUia
rizarse am las labores de investigaci6rJ Y protecci6n que STRl 
desarrolla en el MNBC Y 6reas circundan~. Como resuItado de 
/a mduad6n que ,..,Iim", el Lie. Fern4ndez sobre el apoyo que 
nos brinda la Polida Forestal, dos nuetlO6 miembr06 fueron 
asignnd06 Q 1a protecci6n del monumento. 

Behavior Discussion Group 
The first Beha\dor Discussion Group meeting in the new 
year will be on Tue, Jan 12. from 12 noon to 2pm. at the 
Tupper Meeting Room. Andrew Martin, 3-yearpostdoctozal 
fellow at SJRt will host a discussion based on the following 
article by LD. Hurst: ''Parasite Diversity and the Evolution 
of o;pJoidy, Multicellularity and Anisogamy." Tournal of 
Theoretiad Biology 144: 429-443. Copies of this article will be 
made available on BCI «.ounge), Gamboa <Bldg. 183), 
Tupper Center (Lounge) and Naoo. Anybody interested in 
ordering a sulHandwich to eat during the meeting should 
mntact Ursula Schober at Naos by Monday, Jan 11. 

At Tupper Center 
"IlIe, Ian 5 First meeting for upcoming "PEP", 9-11 

am, Small Meeting Room. 
Seminar by Michael Greenfield, 11am-
1 pm, Auditorium. 
NAnJRA.12r000-4I"\Sman~Room. 

Thu, Jan 7 Conferencia de las Americas-WPO, 9-
10:30am, Small Meeting Room. 

, 
POSICION D1SI'ONlBlE 

Secretaria, Ofic.irua del Director 
Posidon tempor-al, federal, hasta septiembre de 1993, con 
un grado GS 04/0318 Y un salario de $16,393 anual. 

Interesadas favor de enviar un curricuJum tritJU reciente 
a la Ofidna de Recursos Humanos de S11U en TIvoli 
Sus fundones sernn las de asistir en las acUvidades de 
la Ofidna del Director, tales como control de correspon
denda, flujo y disposici6n de documentos, manejo de 
archivos, llamadas intemacionaies, etc. Proficiencia en 
mecanografia, en trabajos de secretaria en general y 
redaccion de correspondencia. Conocimiento de compu
tadoras pe""naIes y del procesador de paJabras Word
Perfect. Como requisito indispensable debe ser completa
mente billngiie (ingles y espailol oral y escrIto) Y habi
lidad para trabajar bajo presi6n con flexibilidad e 
independencia . 

Volunteers Needed··· & NecesitlUl Volwrtmos 
• Peter Searles needs a volunteer to work at SCI from 

Jan 4-6. The only requirement is that the candidate 
should be taller than 5'6, in order to reach plants that 
are at a certain height· •• Peter Setlrles de BCI neasifa. 
un voluntario para tra.bajar del 4-6 de tneTO. El unico 
requisito necesario es de que la per$OfUl sea m4s alta que 
5'6, para. que putda alcanzar plantas a. dertD a.ltum. 

• The Office of Accounting is lOOking for a volunteer to 
help with filing ••• 1A Oficina de Conto.bi/idDd nt:CtSita. 
de los suvicios de un oolunlilrio para. asistir en el archivo 
de documentos. 

Interested candidates please contact the Office of Educa
tion at Tupper Center .... Omdidata:; inferesada:; jaoor de 
comunico.r5e con Ja OjicifUl de Eduau::i6n en d Centro Tupper. 

STRI NEW PUBLICATIONS 

Budd, Ann F. and Coates, Anthony G. 1992. "Nonprog
ressive Evolution in a Clade of Cretaceous Montas
troea-like Corals." Paleobiology 18(4): 425-446. 
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Gompper, Matthew and Krinsley, Jeanne S. 1992. 
'Variation in Social Behavior of Adult Male Coatis 
(Nasua ... riall in Panama." Biotropial24(2a): 21&-219. 

Kitajima, Kaoru. 1992. "Relationship Between Photosyn
thesis and Thickness of Cotyledons for Tropical Tree 
Species." Functional Eeology 6: 582-589. 

Vollrath, Fritz and Parker, Geoff A- 1992. "Sexual 0;
morphism and Distorted Sex Ratios in Spiders." 
Nature 360(Nov 12): 156-159. 

Wcislo, William T. 1992. "Attraction and Learning in 
Mat .. Rnding by Solitary Bees, Lasiogl06sum (Dia.ctllS) 
figueresi Wcislo and Ncnnw triangulifera. Vachal (Hyme
noptera: Halictidae):' Behavioral Eeology and Sociobiol
ogy 31: 139-148. 

Winter, Klaus and Lesch, Maria. 1992. "Oiurnal Chang
es in Chlorophyll a Fluorescence and Carotenoid 
Composition in Opuntia ficus-indica, a CAM Plant, and 
in Three C) Species in Portugal During Summer." 
O=logia 91: 505-510. 
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The year in review ... Happy New Year to all! 
As the year _ .. to a cloii4 "'" CIUf look Inu:k wi,J,~ tit 1992 lIS a very sucass/..I year for STRL 
The photOs Oil this "'"' the following page II,.. ollly .. s""'ple of the variety of STRI tldivities during 
1992. The.. were made possible through the i1u/ivUlual "'"' collective efforts of all employees. 
eollgratu/OtiollS to IIlU . 

AIllegar al final del aflo,podemos mira, hocia atrtis' con orgullo a ].992 como un aflo de gran /#to pa,a l' 
el STRI. !.as fotosen i.ta y /0 siguimte pagina son solamente ejemplos de la l>ariedad d. actil>idades 
exitosa. del STRI durant. 1992.' EStos logros funon poswl .. gracias a los esfunzos indivUluales y 
coledivos de toeWs emple~e~~s. jFelicitaciones a to~~.~! !':.' . i'e 

Tom FrtuilmMim, Sf assis· 
tAnt secrdary for arts and 

i hu",~,Hi". visited STRI in 
I I'""""'Y'. As a result of this 

a coIlt!Ctiol1 of art books 
pamphlds was dotUlted 

to 1M M~m of COI1tfflJPO
rrzry Art ~ months later. 
(Photo: M.A. Guerra) 

Secrttary Adams, Sf regmts Davia 
C. and Pat Acheson tmd Homer and 
Dana Nttd and IJSSistant S«rttary 
for science. Robtrl.nd Sally 
Ho{fnuIl1l1 visittd SGI1 Bias during 
thtir trip to STRI in Ftbruary. 
(Photo, /oh. Christy). 

TIlt ntW PoIJlil1 crrrnt ru1$ installtd 
at Parque Natural Mdropoliltlno in 
March to providt scientists with better 
access to the fht forest catf011Y. 
(Photo: M.A. Gum"a) 
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STRI t%hibit ·Pllrti"g 
tht Grun Curtain
opened lit tnt Oltlwlic 
Uniwrsify in Quito. 
Ecuador in Ftbroary. 
(Photo: courtesy of 
PUCE) 

Tht new STRI fidd station in Boros dd Toro 
was acquired in April. (Photo; Security Office) 


