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, TUPPER CENTER SEMINARS 
Tue, Jul20, noon seminar speaker will be 
Jeffrey Brawn. illinois Natural History 
Survey. 

Physical Isolation and GeograplJic 
Variation in Neotropical Birds 

,'C C' Abstract 
The impOrtance_,~ gene flR~ to ili¢'. deveI~ 
opment and maintenance o(goographic 
variation:is unclear. In this} study, the 
extent of geogtr.1phic:; ~tionsWascom.~ 
passeti amo~g populatl0r of birds in isolat· 
ed and contiguous settings. PhysicaJ isola
tion and presumed barriers to gene flow 
appear:<l influ~tiaJ, bu~ ... Ns~ts -"'were 
conditio(\(l}. - MOrpl1oJ_ogical , ys~ generic 
(mtDNA)' 'traits, different "sPeCies, and 
different-scales of isolation all revealed 
different patteJ{~-_~~,n#\*~_ in4icate 
that physical isolation 'Can lrilluen~ _Jhe 
extent of geOgraphic variation, but question 
is best assessed on a case by case basis. 

BAMBI 

Wed, Jul21, Bambi speaker will be Evan
dro Gama de Oliveira, University of 
Texas at Austin. 

SUit. Drift/tation in Migrtmt NeD
tropical Butterflies 

For transportation arrangements call BCI. 

PEOPLE 

Arrivals 
• Deedra McCleam and William Glanz, 

Cornell University, Jul 17-23, to carry 
out a survey of mammal communities 
at three forested sites in the Barro 
Colorado Nature Monument, at BCl 

• John Pickering, University of Georgia, 
Jul22-8 Aug, to do studies of Panama
nian insect diversity, survey and in
ventory. 

• Mark Mescher, research assistant, Jul 
22-Sep 94, to wor on the project to 
study Panamanian insect diversity, 
survey and inventory. He will live on 
BCI. 

eo J - e 
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,,'Yards .i , 

Hector Guzman, STRI associate, received a 110nourable mention frortl 
Rolex Awards for Enterprise 1993, for I,is project on restoring coral 
reefs in tile Eastern Pacific. Carlos Jelensky, geiNral manager at 
Mercurio Joyeros, presented Guzman with the award during a luncll at 
the Union Club on July 12 ••• Hector Guzman, investigadoT asociado 01 
STRl, gana u1la mendon honorifica del Programa de Premios Rolex par 
blicitltiva, 1993, por su proyedo de restaurad6n de arrecifes elt la region del 
Padfico Oriental. Carlos felensky,gerentegeneral de Mercurio foyeros, entrega 
el premia a Guzman durante un almuerzo en el Club Union, el12 de julio. 

(Foto: M.A. GuemI) 

THINGS YOU SIIOULD KNOW 

For Tupper Center Users· •• A los Usuaries del Centro Tupper 
The alarm system at the Tupper Center will be tested by Simplex 
during all coming Saturdays, until it functions adequately. We 
appreciate your patience··· EI sistema de alarmils del Centro Tupper se 
estarti probando durante los pToximos sdbadas hasta que [uncione adecuada
mellte. Agradecemos su paciencitl allte esta molestia. 

At Tupper Center 
Mon, Jul 19 Exhibit: Cerltro Il1fanlil lRHE "lA Arbolada~, 9am, Escue/a 

Federico Veliisquez , 10:30am, Escuela Felipillo, 2pm. 
Tue, Jul 20 Noon seminar by Jeff Brawn, Auditorium. 

Exhibit: Cerliro l"fafdillRHE "LA Arbolada", 9am. Cef/lro 
de Orie1ltado1l Ill/anti/INTEL, 10:30am, Escuela Felipilto, 
2pm. 

Wed, Ju121 Exhibit Celltro Parvulario Municipal de Sta Elena, 9am 
and 1O:30am, Instituto Moral y Luccs, 2pm. 
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At Tupper Center... 
Thu, lui 22 Exhibit: Univcrsidad de Punomd "Secreta· 

Fri, )ul 23 

riado", 9am. EscueIa Federico Veltfsquez, 
1 0:30am, Escuelo Harmodio Arias Vii/a 
Rosario, 2pm. 
Asociaciones Civicas Unidus Awards Pro
gram, Auditorium, 9am. 
Exhibit: lnstituto Cultural. 9am, St. Mary's 
School. 10:30am, Escuelo Harmodio Arias, 
Villa Rosario, 2pm, Escuela CAsita Fdtima. 
3pm. 

At the Culebra Marine Biological Reserve 
Tue, }ul 20 EscueIa Pedro J. Sosa, 

S,3Oam. 
Wed, }ul 21 Paroulario La Arborada, 

[RHE,9am. 
Thu, Ju1 22 ParouIari(} LA Aroorada. 

[RHE,9am. 

ANNOUNCEMENTS 

lwoitacion IJ Conferencia 
La Fundaci6n para la Conservaci6n de los Recursos 

Naturales, NATURA, la Unlversidad Latinoamericana 
de Ciencia y Tecnologi3, ULACIT, y el Instituto 
Panameno de Turismo, IPAT, invitan a la comunidad 
academica y cienHfica del Smithsonian Tropical 
Research Institute a una conferencia sobre el Cambia 
Clim,hieo y Conservaci6n de la Biodiversidad en 
MesoameJ"ica el 22 de julio a las 5 de la tarde en el 
Salon Belvedere del Hotel Plaza Paitilla. El tema de la 
conferencia sera la creacion del conedor biol6gico 
mesoamericano, programa reeien aprobado par la 
Comisi6n Centroamericana del Ambiente y Desarrollo. 
EI expositor serA Mario A. Boza, doctor en ingenieria 
agr6noma de la Universidad de Drexel quicn desem· 
pei\a el cargo de Vlce-Ministro de Recursos Naturales, 
Energia y Minas de Costa Rica. La entrada a la confe
rencia es gratuita, y se ofrecera un brindis. 

Chris N. Cjording, anthropologist and author of 
CotlditioPls Not OfThdr ChoosiPlg: The Guaymi Indians 
{HId MiPlitlg Multinatioflal in Partama, published by 
the Smithsonian Institution, 1991, died in Seattle, 
Wash ington on Tuesday, Jul 6. He will be remem
bered for his careful analysis and powerful defense 
of Indian rights. 
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POSITION A V AILABtE 

Biological Aid ••• Ayudante de Biologia 
Applications for biological aid will be accepted 
immediately to work on Barro Colorado Island and 
Tupper Center. Responsibilities will include tag, mea
sure and identify all plantlets, SOcm tall in 400 one· 
square meter plots in the BCl Forest Dynamics Plot. 
Conduct the two phenology censuses. Collect 60 litter 
traps on Poacher's Peninsula. Also conduct 200 trap 
census on BO Forest Dynamics plot and. oven dry and 
transfer material from 6O·trap census to Tupper. Main
tam canopy photo analysis system during six months. 
Requirements: Strong background in ecology and 
botany; considerable experience in lowland fores ts in 
Panama; ability to work easily with scientists and other 
field workers at the island. Fluency in both English and 
Spanish is preferred. This is a half· time. temporary 
Federal ESP pOSition, not to exceed six months (approxi
malely Aug and. Sep 1993 and Jan through Apr 1994). 
Salary: GS3 (half of $14,603) since this is a half time 
position. Interested please brmg curriculum vitae with 
recent references to the Office of Human Resources. 
TIvoli ••• Se redbird1f aplicacio1fes para fa posici611 de 
Ayudallte de Biofog{a a partir de hoy mismo, para trabajar ell 

la Isla de Barra Colorado y eI Centro Tupper. Respc)1Isubitidu
des: POner eliqu.etas. medir e idelllip'car todJls las pial1titas de 
50cm de alto etl 400 pareeias de uti pie cuadrado cada una e1/ 

et Proyec.to de Dilllimica del Bosque Tropicnt en BarTO 
Colorado. Dirigir los dos cen.sos de fenofogfa. Haar colecta ell 
las 60 trampas ubicadas en Ja Petl{nsula Poacher. Tambiell 
dirigir d COIsa de 200 trumfXls de la parcela del Prayecto 
"Dilldmica del Bosque Tropical H y secar eJl homo y trasladar 
al Cetdro Tupper. MiJIIlt1ler sistemll de atuilisis de fotografias 
del dosef por un pen'odo de seis meses. 
Requisitos: Buena fomwci6tl academiaJ en ecolog fa y botd
"ica; aprecillble experietlcia de trabajo ell las tierras bajas 
boscoSQs de Panama; habilidad para trabajar am facitidad COli 

cielltfJicos Y OITOS tralxljadares de ctlmpo eTl la isla. Preferible. 
mf'flte fluidf2 f'fl ingMs y espaiioJ. Esta es utla posicioll de 
medio tiempo. temporal. federal. del Programn de Ciencias del 
Ambiellte, por 110 mtfs de seis meses (aproximadamellte agosto 
y stptiembrt de 1993 y de enero a abril de 1994). 
Salario: gmdo GS.J (mitad de $14.603) ya que cs una posicioll 
de medio tiempo. 11Itemados traer curriculum vitae COli referell· 
cias mielltes a la OficitUl de Recursos HWIUlII05 etl Tivoli. 

Se Vende 
Moto Scooter Honda 15Occ. con solo 2,500 millas. $1000. 
facilidades de pago. Comunicarse con Hector Guzmfin 
o Gabriel Jacome. 
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CURSO 

Cwso de Ecologia Basada 
en Zonas de Vida 
El Centro CienUfico Tropical de Costa 
Rica ofrece el cursa de ecologia basada en 
zonas de vida a profesionales de Inge
nieria Forestal, Biologia, Agronomia, 
Manejo Sostenldo de los Rerursos, Eco
iagla, Geografia, Conservad6n de 1a 
Naturaleza, Desarrollo Rural y otras areas 
de los teCUISOS na turales, del 25 de abril 
al· 13 de mayo de 1994. Et objetivo del 
curso es 1a capadtaci6n intcnsiva en Ia 
clasificac i6n de Areas y en la utilization 
pr.ktica de la clasificaci6n, siguiendo el 
sistema basado en Zoros de Vida, dise
nado por el Dr. L.R. HOldridge. Los estu· 
diantes recibiran un diploma de partici· 
paci6n. Se esta gestionando con una 
uruversldad local el otorgamlento de 
cralitos academicos. Et costa del curso 
sera de $2,700 (transporte aereo no esta 
incluido). Et cupo estci limitado a 18 
personas. Para mayores detalles, comuni· 
quese can la Oficina de Educild6n, Cen· 
tro Tupper, 0 escriba directamente a 
Humberto Jimenez Saa, Centro Cientifico 
Tropical, Apartado 8-3870-1000, San Jose 
Costa Rica. Fax (506) 534963 

Ligia Thom.:,s Piaget, owner of "Botel 
Thomas" in Bocas, who helped many 
Smithsonian staff over the years, died 
on July 9. 

&om:-365 Ways to Save 
'qur Plane! § •• : 
• ' __ Pagt-1l-Day Calindar· , 
Irs a bleeze: Get· air moving 
thr0llgh your ho¥:s,e :With .. technique 
peo;ple. have be~nf$uing as long O)~s 
there'_ have been windows. Set up 

< croSS~ents by opening windows 
at the bottom on one side of the 
house and at the top On the other. 

Jorge Ventocilfa, de fa Ofiana de Educaci6n, Josi Colman. djredor del Taller 
de Arle Infantil Kuna y Salomon Guernro. del Taller de Serigrafia de Usdup. 
conversan freu1e a una muestra de publicaciones de j"dige1la5 durat/ie el I 
Etlcllentro de Artislas Kurws. realizado del 10--11 de julio en AiIiga1ldi. Este 
ttlcuentro {lie patroci'lado por iLl World Wildlife Foundation, la Fundado" 
0011110 Yaw y w Ofici/l. de Eduau:i6/1 de STR!. (Tot" A. M,"~""J 

STR. NEW PUBLICATIONS 
Bermingham, Eldledge. 1992 "Mitochondrial DNA and the Analysis 

of Fish Population Structure." In: Electrophoretic arid Isoclectric 
Focusilfg Tedmiques i,l Fisheries Muplagement: 198·221. 

Bumsl Kathryn A., Garrity. Stephen D. and Levings, Sally C. 1993. 
"How Many Years Until Mangrove Ecosystems Recover from 
Catastrophic Oil Spills?" Marine Pollution Bul/etin 26(5): 239-248. 

Eberhard, William G. 1992. ''Species Isolation, Genetital Mechanics, and 
the Evolution of Species.SpecUic Genitaliil in three Species of 
Macrodaclylus Beetles (Coleoptera, Scarabeidae. Melolonthinae)." 
Evo/utioll 46(6): 1774-1783 . 

G61c:her, Ileana. 1993. "Mireya Correa: Exploradora de la Naturaleza." 
Ut Prensa 3 Jul: lC. 

Guzman, Hector M, 1993. ''Transplanting Coral to Restore Reefs in the 
Eastern Pacific," In: Spirit of the Enterprise: 409411. Edited by David 
W. Reed. Bern: Burl BurL 

Guzman, Hector M. and Holst, Irene. 1993. "Effects of Chronic Oil· 
Sediment Pollution on the Reproduction of the Caribbean Reef Coral 
Siderastretl sideresa." Marille Pollutior! Bulleti" 26(5): 276·282. 

Stevens, WilHam K. 1993. "Violent World is Facing New Dangers." 
Science Times Tue, Feb 16: Cl. C9. 
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FROM OTHER SOURCES 

Philip James DeVries, SI'RI alumni, received an Honour
able Mention by the Rolex Awards for Enterprise 1993. 
DeVries received his Ph.D. -in Zoology at the University of 
Texas at Austin. He has~ a p~OC!Oral and postdo: 
toral fellow at ?I'RI and . many of hiS publications ate 
based on studies carried out in Panama. 

Listening to the Sound of Calctpillars 
Calling Ants by Phil DeVries 

Members of the Riodinidae and Lycaerudae families of 
butterflies in all biogeographic regions form symbiotic 
associations with ants, in which caterpillars use their special
ized glands to provide food secretions to ants in exchange 
for protection against enemies. Calerpillarsmay also produce 
chemicals from specialized glands that alter ant behaviour, 
and thereby assist in the formation of symbioses with ants. 

Recently I discovered that riodinid and lycaenid caterpillars 
producr low-amplitude, substratc-bome, acoustical calls that 
attract and maintain ants in symbiotic association. An acoustical 
comparison showed that riodinid caterpillars produce chirping, 
high-frequency calls, and that Iycaenid caterpillars produce 
drumming lower frequency calls. Substrate-borne vibrational 
cans are widely used by ants to communicate with nest-mates, 
and research has shown that caterpillar calls may mimic the 
calls made by ants. This suggests that catcrpiJIars may exploit 
the acoustical communication system of ants in order to 
maintain symbiotic association. 

The need to record caterpillar and ant calls 
Only a tiny fraction of the total diversity of butterfly 

caterpillar and ant calls has been documented; for example, 
the cans of less than 80 of the 6,000 riodinid and Iycaenid 
species have been recorded; out of the thousands of ant 
species, less than a dozen have been recorded. The diversity 
and nature of the calls should be explored to develop: a 
library of sounds in the same way as has already been done 
for birds, frogs and mammals before extinctions make it 
impossible; and a model system to research pattern of 
symbiotic communication between species. 

I plan to travel in the African, Asian, Australian, Ameri
can and the Palaearctic regions to find butterflies caterpillars 
and ants and record their calls. 1 will then perfonn acoustical 
analyses to compare similarities and differences between 
caterpillar and ant calls at several higher taxonomic levels, 
and compare calls with respect to biogeographic and habitat 
types. It will be necessary to record the calls of caterpillars 
and ants representing all or most major phylogenetic 
lineages, and this will provide a wealth of information to 
work hpm. At each field site, I will observe all possible 
caterpillar and ant-symbionts, record their calls using a 
Bcnnet-Clark particle velocity microphone and methods I 
have myself developed. Spccimcnts of each caterpillar and 
ant species will be p reserved in alcohol for identification, 

REDUCE· REUSE· RECYCLE 4 

morphological analyses to determine how the Lycaenidae 
produce calls, and to help generate a phylogeny of the 
Lycaenidae. 

Analysing and classifying ant and caterpillar calls 
The calls will be analyzed using a Kay [)SP Model 5500 

Sonograph and a Data 6000 wave Conn analyzer available to 
me through the American Museum of Natural History and the 
Deparbnent of Zoology at the University of Texas. My 
previous work on calls indicates that pulse rate, pulse length, 
dominant frequency and band width are the components with 
the most infonnation for understanding thesccalls. Depending 
on the type of comparison, th£' appropriate statistica1 methcx:ls 
typically include ANOVA, principle component analyses, or 
discriminate function analyses. 

Calls will first be explored by performing four relaled 
taxonomic comparisons. First, overall similarity of caterpillar 
and ani calls will be documented to detennine the extent to 
which caterpillar calls 'mimic' ant calls, and identify the 
important call components. Second, the calls of caterpillar 
families and tribes will be compared to the calls of subfami
lies and tribes of ant to determine whether particular 
caterpillar calls are more similar to particular higher level 
groups of ants. Third, caterpillar calls will be compared with 
those of ant species that are known to be predators, herbi
vores, scavengers, or secretion harvesters to verify Ihal 
caterpillars from symbioses only wi th secretion harvesting 
ants. Finally, since ant calls are produced by stridulation or 
tapping.. I will try to d etermine whether caterpillar groups 
specialize in one type of call or another. 

I \\/ill by to detect: biogeographical patterns by comparing 
calls from different regions to delCnnine, for example, whether 
African species are distinct from Asian, or Australian, etc.; and 
study habitat association to find whether, as with bird and frog 
spedes, calls vary with the habitat in which they normally 
occur, e.g. desert" rain forest.. savannah, etc. 

Why explore caterpillar ilnd wt calls? 
n.e Riodinidae and Lycaenidae togetlwr embrace the greatest 
diversity of butterfly species on earth. Although many of these 
butterflies form symbioses with ants, most species have never 
received any serious study. Overall, our grasp or butterfly-ant 
symbioses is rudimentary at best. Among butterflies and ants 
there lies hidden a rich diversity of calls that await discovery 
and documentation. Before habitat extinctions make it impossi
ble, I contemplate building a library of ca terpillar and ant calls 
that will add a decidedly new collection of sounds to human
kind's existing libraries of animal and insect calls (j.e., of birds, 
frogs, mammals). TI1e biological system described here is the 
on1y known example where, under selection for symbiotic 
associations, the calls of one insect species have evolved to 
attract other, distantly related insect s)Xries. Thus, in the fa ct.' 
of global destruction of biodiversity, the caterpillar-ant system 
provides unique opportunities to explore evolutionary bioloh'Y' 
I am convinced that this system has much to offer. We only 
need explore it 

RECICLE ESTE NEWSLETTER 


