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Dr. Henry Jarecki
Byewood, Timber Trail
Rye, NY 10580

Dear Henry:

Here it is: works and progress for 1993,

Two new species have been described and named, both
small wasps:

Coiba guanaensis Marsh, family Braconidae
Thaumatodryinus snellingi O0lmi, family Dryinidae

Roy Snelling has been especially productive, publishing
another paper, this one on ants. His description of the
magnificent, colorful wasp Psorthaspis gloriae is nearing
completion, as are other works. Scott Miller is still
struggling to get papers done; a new one on bee flies has
been submitted and the big one, on moths, is coming along.

Dr. Lou Roth, of Harvard, is describing a new roach. I
am sure you are thrilled, but this is a colorful little
species of the forest, not at all like the introcduced pest
species. The termite gang has finally come up with a
manuscript; it will be a very important paper once
published. We have a bit on spiders, and Scott and I are
trying to get a team together to really begin a systematic
investigation of this major, but sorely neglected group.

I found an old paper on land snails. Fred Kraus
already knew about it, but had not told any of us. One
hopes he will someday do something with all the specimens
and data he collected.

David Hill got right on the thrasher project and found
Wayne Arendt, who is enthusiastic about checking things out
in October. David will continue to plan for whistling
ducks. Debbie Paul produced exhaustive bird notes which she
wants to see made into an annotated checklist, combined with
a very accurate map, and made up into a pamphlet for bird

watchers. Getting that done was beyond my abilities for
this report, but I am on the case - as is Numi, doing the
mapping.

The white-crowned pigeon project and funding through
Partners in Flight, National Fish and Wildlife Foundation,
are underway as I write.

For the first time in history, reproductive and

detailed habitat data were collected for our frogs. I am
very happy with the frog team and hope they will return. So
do they.
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Boas created a stir in 1993. Lianna caught one and has
it in captivity; it is doing well and growing fast. Everton
and Tony Edwards salvaged several dead specimens. They
resulted in correspondence and the usual difficulties with
The Law and how to work within or around it. The specimens
are safe now. All these boas came from Tortola, but Miguel
Garcia plans to return in October and finally, definitively
locate them on Guana. I have added a published paper on the
tortoise mystery, calling attention to Guana.

Razi, Gad, and I have submitted a paper on anole
lizards. Guana stands out here, too. And Numi and I
published on Guana's 'guanas, con what is now widely
acclaimed as the first ever successful attempt to
reestablish a population of endangered iguanas. This is
bringing us fair measure of fame, if not fortune.

Peter Cannell, Smithsonian Press, wants to do The Book,
but expanded intc a natural history of the West Indies. He
is beginning a series that he hopes will garner the sort of
readership that gets around the usual, terminal prcoblems of
regional books. In our case, the region itself will never
produce sufficient demand to float the cost of publication,
so a much broader market must be found and cultivated.
Peter's notion is to get his series rolling with, for
example, a natural history of Cape Cod and the Islands
(which I will write), and then move to more readerless
regions, hoping a readership will follow.

* * x x
Next year: There are already 26 people who have
contacted me to say they want to come, and that does not
include a half dozen that I want to have come (to do, for
example, those spiders). Many, however, only want to come
for very short periods.(Miguel for boas; and the Sibleys for
warblers). At this point it is not worth worrying about
numbers and bednights because peoples' plans change so much.
I will not let things get out of hand. You wWere very
worried last year, but nothing bad happened.
* * * *

I have saved the worst news for last. You are now the
proud owner of a burgeoning population of fire ants,
Solenopsis invicta.

Roy got very few in 1992 (one of his unidentified
Solenopsis in his paper), but Cyran and Bartlett found fire
ants the dominant species in the plantation. Both David
Hill and Numi reported bites, and both have lots of
experience with fire ants in the southern U.S. The bites
are extremely painful. They become quickly inflamed and
soon develop into white, puss-filled blisters. In numbers,
they are far more scarring than a Singapore c¢aning.

Fire ants often seem to have an uncanny ability to
orchestrate their biting efforts until a large number are in
place, and then all bite in beautiful synchrony. Fire ants,
native to South America, were introduced to the vicinity of
Mobile, Alabama, about 50 years ago. They expanded
explosively throughout the South and no control or
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eradication methods - despite millions spent - have ever had
any effect on them. They no doubt came to Guana with
Dillingham's exotic plants from Florida, where they are
ubiquitous now and abundant.

We can hope fire ants do not become ubiquitous and
abundant on Guana, but, as Tom Sinclair says; "When you've
got hope you've got nothing." Ah well, we all told

YOUu SO...
* * * *
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The Natural History of Regions
Proposal for a New Book Series
Smithsonian Institution University Press

PROPOSAL SUMMARY
Books in this series will summarize for a semipopular and scholarly audience the natural history of
individual regions. A sample outline and a tentative list of potential regions are attached.

FORMAT ;

The format is 6x9" books of about 300-400 printed pages (approx. 350 ms. pp.), illustrated with 40-50
b&w photographs or line art, and to be sold in the $20 to $335 price range. A signature (8 pages) of 10-
15 color photographs may be included, especially if these include compelling illustrative material such
as satellite imagery, photographs of key habitats, and so forth.

MARKET

Semipopular and scholarly, Semipopular audience should include general naturalists, travellers (incl.
especially ecotourists), public libraries. Scholarly audience should include botanists, zoologists,
geographers, anthropologists, archaeologists, paleontologists, conservation biologists. and academic
libraries in these fields.

CONTENT

Books will summarize a region’s natural history in the broad sense, including geological history and
geomorphology, important climatic factors, biota and biotic interactions, anthropology, archaeology, land
use history, as well as conservation status and management issues. The text should summarize taxonomic
and ecological diversity, and discuss key habitats and species (e.g., ecologically dominant, invasive
aliens, endangered, utilized by humans) in some dezaii.

These books are intended to serve as useful jntroductions to the natural history of a region. They are not
intended to be comprehensive monographs, nor identification guides.

REGIONS

A "region” may be defined by political, geographic, or biotic characteristics, and may be large or small.
Each region must be of sufficient interest in terms of market and biological distinctiveness to warrant a
book. Examples of possible regions include Cape Cod, the Yucatan Peninsula, the Mediterranean, the
Sonoran Desert, the Alps.

AUTHORSHIP

Authorship should be by individuals or, perhaps ideally, by pairs or small teams of authors with differing
areas of expertise {e¢.g., an anthropologist or archaeologist with a zoologist, or a marine biologist with
a terrestrial ecologist). In cases of two or more authors, writing must be tightly coordinated.

(April 13, 19%4)



JUSTIFICATION

For virtually any region, it proves difficult to find sound summaries of the area’s natural history.
Although general natural history books do exist for some regions, they are frequently quite general,
emphasize the location of natural areas over the species and ecology of those areas, are idiosyncratic in
format or content, or emphasize photography over information. Many good local guides are not readily
available ourside of the particular region.

In addition, few existing natural histories integrate anthropology or archaeclogy, or consider land use,
conservation, and management issues. With the maturation of conservation biology, the long term human
influence on virtually any region has become more clear, as has the need to consideghuman relationships
in conservation and management considerations.

The intent here is to provide a series of guides of consistent and dependable format and quality. We
intend o publicize and distribute these throughout the worid. One goal is simply to provide the pleasure
of greater knowledge. Another is 10 enhance an interdisciplinary approach to travel, research, and
conservation ptanning. These goals and this series are well-aligned with the Smithsonian’s larger
dedication to documenting and understanding human and non-human diversity throughout the world.

Comments and suggestions on the proposal, the outline, the suitability of particular regions, or, most
especially, of potential authors are very welcome. Please address comments to

Peter F. Cannell, Science Editor
Smithsonian Institution University Press
470 L'Enfant Plaza, Room 7100
Washington, DC 20560

voice: 202/287-3738 ext. 328

fax: 202/287-3637
internet;  sipad002@sivm.si.edu,

(Apnl 13, 1994



Natural History of Regions - Sample Outline

INTRODUCTION

o Introduction: Summary description of region, including author’s experience and perspective. This may
also be the place tor a brief review of narural history and scientific exploration, including reference to
classic books or monographs, and key individuals, expeditions, or organizations.

PART I: Geology, Geography, Paleontology
o Physical Environment: geological history, geomorphology, climatology, resources (e.g., water,
minerals). I[nclude sateilite photo and intormation from remote sensing where passible.

o Paleontology: fossils, deposits, and history of discovery, where applicable.

PART II: Ecosystems

o Chapters in this section should present integrative discussions of key ecosystems within the region,
including key constituent species. Examples might include alpine communities, coral reefs, marshes,
sand plains, and so forth., For each, what are defining physical features, and what are characteristic
organisms and their interactions?

PART III: Biota

0 There may, in addition to habitat-based discussions above, be room for chapters or discussions on
particular taxonomic groups, such as fungi, terns, gymnosperms, angiosperms, invertebrate animals,
tish, amphibians, reptiles, birds, and mammals. Topics for taxon-based discussions might include
diversity, endemicity, endangered species or groups, unusual adaptations or radiations, or observable
phenomenon (e.g., hawk migrations, turtle nesting).

PART III: Anthropology and Archaeology
o Archaeology and Ethnography: Describe archaeological sites, colonization, anthropological history, and
extant indigenous peoples.

o Human History: Summary of modern human history as it refates to land use, conservation, and
indigenous peoples, colonization and its effects (e.g., extent of agriculture, urbanization), as well as
summary of current situation (e.g., parks, preserves, intact habitats, environmental laws or lack
thereof), and other potential resources for the traveller (e.g., museums, universities).

PART IV: Conservation and Management

o Conservation Summary: summary of endangered species, peoples, and communities; existing problems;
discussion of protected areas and conservation programs; prognosis and recommendations; gap analysis
where possible.

Appendices - Resource lists (e.g., park and museum names and contacts)

Bibliography - key references, annotated, by topic and or type (e.g., herpetology, archaeology, popular
book, technical article)

Literature Cited

(April 13, 1994;



UNIVERSITY OF MARYLAND AT COLLEGE PARK

COLLEGE QF LIFE SCIENCES « DEPARTMENT OF ENTOMOLOGY

.2 November 1992

Dr. James D. Lazell

The Conservation Agency

6 Swinburmne Street

Conanicut Island, Rhode Island 02835

Dear Skip,

Many thanks for facilitating our productive research expedition to Guana Island last month.
I sincerely feel that the Guana Island Termite Project is poised 1o make substantial contributions
towards our understandings of aspects of Caribbean termite ecology, behavior, biogeography
and systematics. Perhaps we termiters occasionally appeared to be moving in our own swarm,
but that team approach was truly an asset in accomplishing our major research goals.

Skip, thanks particularly for the considerable time and effort you have spent assisting our
project. We appreciate your efforts to support the work through the Conservation Agency, your
help in maximizing our productivity while on the island, and your special attention and patience
in rendering Margaret Collins comfortable in the field for as long as possible. All has made a
real difference.

Enjoy the winter; 1 hope to see you in Cambridge or elsewhere - if not, then on Guana again
next Fall.

With best wishes,

,'i.f/(}\.J\;Zhu\__

Barbara L. Thome
Assistant Professor

TUHESYMONS HALL o COLLEGE PARK, MARYLAND 20742-5575 « (3010 4US-3911  « FAX 03010 301402490
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United States Forest Pacific Southwest P.0O. Box 245
Department of Service Forest and Range Berkeley, CA 94701
Agriculture Experiment Station U.5.A.

Reply to: 4500

Date: November 18, 1993
Mr. Paul Gagne
P.O. Box 245
Jamestown, RI 02835

Dear Paul:

I want to thank you for your help with our termite project on Guana Island this QOctober.
Barbara and I are extremely pleased that Skip agreed to have you help Lori instead of somecne
we had not yet met, She and I felt very confident that we could leave Lori with you as her
assistant,

Lori told me that you were a great work companion and that your insight was very helpful. She
said that she knew exactly what I wanted her to do and that you were able to figure out the best
logistical approach to getting the job done, Furthermore, I am pleased that Skip allowed your
time to work with Barbara and me. This truly helped by familiarizing you with what Barbara
and I wanted to get accomplished and how persnickety we were in how we collected and counted
out our termites.

I'm not sure how invitations are issued by Skip, but I hope that you will be able to return

to Guana next year and help us, at least part of the time, with our studies of the ecology

and behavior of Nasutitermes acajutlae. Depending on the outcome of our laboratory work

this winter, we may be forging ahead with studies of foraging ecology with this species while
continuing with the chemotaxonomy studies of all of the other termites on Guana Island and the
BVI

I also heard that you might possibly be visiting California this winter. If you have time,

please plan to visit our laboratory. Maybe we will have a chance to put you to work sampling
subterranean termites in the lower reaches of the Sierra Nevada. How does that sound? I wish I
could promise you a good snake hunt, but most of ours are down for the winter in December. We
might be able to find a hibernating lizard or two to tweak vour interest. Hope to see you again
SOOI,

All the best,

4

MICHAEL I. HAVERTY
Chief Research Entomologist
Chemical Ecology of Forest Insects

cc Barbara Thorne, Lori Nelson, Oh Skip, Skip Lazell

Caring for the Land and Serving People
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PEVERGREEN SUSH_ANDY (BIZARD, 1949), AS KEL AS LITTCRAL AND ITREE VEGSTATION ASSICIA-

TICNS. TRE LARGEST loianc, TCR™X (1) HaS AN AREA CF 8444 HA,; [T SLEDCRTS A SRC~
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IT IS NOW OESIGMNATED AND MAINTAINED AS A WILDLIFE SANCTUARY 3Y THE JARECKI FaMILY,
AND IS A CENTER FCAR SICDIVERSITY STUDIES UNCER THE AUSPICES COF TRE CONSERVATICN
AGENCY, RMCE Isianp, USA,

RELATIVE SIZES CF THE SEVERAL ISLANDS ARE SHOWN CN THE MaR (FIG. 1.). AL ARE ZF
VOLCANIC CRIGIN EXCEPT AMNEGADA, (16), A CORAL AND LIMESTTME ATOLL, TABLE 1, SHOWS
TS SPSCIES OF TERMITES RECCRLED AND TRE ISLAMDS COLLECTED, RANKED ON THE 2aS51S IF
MOISTURE AVAILABILITY AS DETERMINED BY VEGETATICN TYPE AND DENSITY. Mamny 25 M=
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m
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ERMITES ~avE SEEN SHOWN YO DIFTER OIN T=ZIR MOISTURE RECUIREMENTE (CTLLINS, 19637,
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TCLERANCE TF DJIFSZRENT MOISTLRE AVAILABILITISS, SWRVIVING #ELL IN S0TH MOIZT AND

ARID SWISTNMENTS (COLLINS, 1969). Tt APRARENT SCARCITY CF THS SRY-ADAPTZ Z=7=vo—
TOTISMEE ZIENICSOS ON ISLANDS  weERE L. SNYCEZ! HAS 2EDN COLLECTED MaY RESLEZT
SAMILING ACTIDENT | TARGETED CTLLSCTING CAN ANSwER THIS QUESTION, HE==o ==w%es
SFELIZES ARE COMMN IN BUILTINGS THEOUGHDUT THE CARISEEAN, AND IN NATLRAL -ASITATZ

W=ESE S0IL TYPEZ FESMIT, ThI SUSTERRAMEMWN -~ABIT FESMITS ACCESS TC  MCRE ITWNSTAAT

TeE TERMITIE TAaLNA IF TRE WEEST I ¥&5 SUMMARITED TIRST 3Y BAMNKS (10155,

rolE

CESCRIZTY T=RMITES COLLIECTID SROM ThE LARGE? ISLANDS SXCSPT PUSRTC JI4C Al I7-==
ISLANDS ZF TE PUSRTO RIZS SAMK MIT, RAMDS, (19660, SUAVEYED MONA ISLAND. AMD 13-

I KALCTSSMITIDAE, MARTIREL L, (1945) LISTZID THESZ aND IT-E29
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CF TERMITES COLLSCTED FRCM PUERTO RICS IN HIS SLRVEY CF THE INSECTS CF THAT I[SLAND.
INDIVICUAL CTLLECTICNS MADE CN CT-ER WEST INDIAN ISLANDS AND PLACED IN THE

US NATICMAL MUSELM  WERE INCLUTED IN SNYCER'S 1956 COMPILATICN (SNYDER, 1956). HIS
DISTRISUTICM REZCROS, CESCRIPTICNS AND KEYS ARE 2EING GREATLY AUGMENTED 3Y PARTI-
CIPATING MEMAERS CF TRE CARIESEAN TERMITE SURVEY, AN SFCRT TO wHICH THIS STLOY
CONTRIZUTES. CETAILED MEASUREMENTS F LARGE SAMPLES, USE OF THE SCANNING ELECTRCN
MICRCSSIFE, AND UTILIZATICN CF C-EMICAL METHCOS (CUTICULAR HYDRECARECN SCANS,
CESSNSE SECRETION ANALYSES) ARE SEING UTILIZED [N FROVIDING DATA NESDSD TG RESTLYE
TAXCNCMIC SSCELEMS SXISTING IN THIS DIVERSS GRCLP.

TrE IMBCRTANT RCLE PLAYED 2 TEMITES IN 00 REIYCLING, NITRCGEN FIXATION AMD SCIU

MCD IS TCATION. ALING WITh ThREZ RAPID DESTRUCTIIN IF FLANT ASSCCIATIONS NECZISARY TC

— et e e [

-

=RMITZ SURVIVAL MAKE THIS E55CRT URGENT AMNS IMOCRTANT.

MaT==TAL S AND MeTienog

SEVEN CTLLEITIMNG PERICDS COF FRCM 2 TO & WESKS SaCH wERE SFENT N Guana [sLanD, wITH

SHCAT TRIFS AT IRRESULAR INTERVALS TO JTHER ISLANDS OF THE COMPLIX. AN ATTEYDT WAS

MACE TO SAMPLE TERMITE COLONIES FRCM EVERY SUITAELS HAGITAT THAT CCULD €5 REAC-T.,
DATA IN TLIGHT TIMES wERE C3TAINED THRCUGH CSNSUS CF INSESTS ATTRACTED TC LISHTS

IM LIVING ZUARTERS AND TRAP LIGATS . TRESZ HCUSING CARTCM NESTS OF NASYTTITSSeeS

ACSJUT AR WERE CEMSUSES IN A DESIGNATED AREM IN JUANA TSLAMD AND, WHERE P0SS

1BLE,
THE HCST &CCD CR TRES DET==MINEZ ALSO FCR STHER SFECIZS CF RMITES. TERMITE CTLINIES
WERE SAMFLED USING A MACHET= CR OTHER SUITAEBLZ TLCL FCR ENT=RING Th= SCMETIMES VERY
HARC SCUND NCCT, DEAD COwN TREZS AND SRANCREZ, STARUCTLRAL TIMIERS, CEAD VEGETATICN,
AND SCIL NOER ZTIMES IR wCCT ATLIS,  SAWFLIZ WESS 3AGEED AND ZRCUGHT TO THE LABTRATIR®

ON TUANA, 4PES

ril

THE ToEMITED WESE IECVED AND TRC SAMPLSS PRESERVED IN 35% IT=aARD
T CRIZD SCR CUTICULAR HYCRCCARECN ANALYSIS. E3CiFEZ3 WERS GUARCED AGAINST FOR ZAaveLES
COMING 7T ZUANA FRCM OTHER ISLANDS. AN AT =PT WAS MACE TC SECURE ACLLT CASTEES =11
EACH SAMPLE,

CUTICULAR HYORCOARECN ANALYSES WwERE CARRIED CUT AT THE PACIFIC SCUTHWEST RESEARC- STa-
TICN, FC

E=T SEavICS, AL2aNY, CALIFCRNIA, BY HAVERTY AMND NELECN, MECDS FOR FREFAR-

Cr
ATION AMND COUPCHEMT CHARACTERIZATICN ARE ZEESCRIEED IM HAVERTY ET AL {1988,1989, 1590;.
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SAMPLE SIZES NEELRED WwERE INVESTIGATED, AND CCMPARISCNS CF RESULTS CBTAINED W2 SAM-
FLES %ERE FIRST CRIED, THEN EXTRACTED, AS CRPOSED TO SEING TXTRACTED FRCM FRESH MATERIAL
CLRRENTLY UNCER WwAY.

SCANNING ZLECTRCN MICROSCCPE PREFARATICNS NEEGED TO ICENTIFY PARVITEIMES wo0oT™7
WERE DCNE 3Y R, SCSFFRARN, LNIVERSITY CF FLIRIDA RESEARCH AND ECUCATICN CENTER.
[CENTIFICATICNS WERE MADE USING KEYS, CRIGINAL REFSRENCES AND ZESCRIPTICNS, AND
COMPARISCNS WITH TYPE AND PREVICUSLY-ICENTIFIED MATERIAL. MUCH WCRK NEZDS TC 2€
DONE IN CEVELCPING USABLE KEYS FCR THE CARIEEEAN FAUNA, AND NEW CESCARIPTICNS ARE
NESTED FOR SCME SPECIES; PREVICUSLY—ACESCRIBED CASTES ARE ZEING COLUECTED, AND
WILL SE CESCRIZED AS NE=DED MATERIAL COMES IN,  TeS  PRCELEM™ CF WARIABILITY (N

SCOY PARTS CF TANCMCMIC IMPCRTANCE, ZSSETIALLY IN THE KALDTERMITIODAE. CaN 22
ACCRESZED AS LARGER SAMOLSS SECIME AVAILABLI, AND INDESSMDENT SONFIRMATCRY TCZ.S

C= RELATEDHEZSS USES IN COMBINATICN wiITH MOaE-CLITGICAL DATA

BEZLLTE SND SISIUEITH
COLLECTICNSG SRIM THZ CIWBINES ISLAMNDS TOTALLSD 9 SPSLISS ZF 7 GENERA IN 3 FAMILISS

CF TERMITES, AS S~CaN IN TARLZ !, THESE willL ZE CONSICESED INDIVICUALLY BY FAMILY,
KALINTESMITINAS
GENERA AND SPECIES CF THIS FAMILY ARE MCRE ABUNDANT TN [SLANDS AND CONTINENTAL FRINGES

THAN IN IMNLAND TRIPICAL AREAS, WHICH ARE JEUALLY SITES COF INTENSE CIMPETITICN #@IT—

8]
'z
m
n

MCST ZF TS AVAILAELZ LZTATIONS ZEING ZCCLPIED Oy SES ZE FAMILY TERRMITIZAZ.

SESLIED IF SaMILY MALDTERMITIDAE, THOUGH COITOMNLY KNIWN AS "TRY=wZIZI2® TESMITES, ZiF===
WIDELY [N TCLERANCE IF YERY CRY TR YERY wET COMCITICNS | EXTREVES IN TRSSSE TCLIRANCES
ARE SMOWN IN DIFSSRENT GEnsERa OF THS FalilLy., TrE GUANA TELAMD SALNA INCLUZES SPEIIES

AT 20TH ERDS OF THE MOISTURE-CEFSNGENGT SPECTRLM,. LECTSTIET MONA - AND JRYPTOTI=VER

BIEv TS, WL MONL IS JEPENMDENT ULFTN A <IGH CINSTANT SMVIRCAMENTAL MIISTURE LISV,

b1

. " el oY — L3 - - . ———— - —————— - . e D ., ———
LEUALLY TETANINES 2¥ INmABITING _IVING TREZZ., [ =Fve7To7==ri|mc 39CvIis | TS *FLRNITLEES

TERMITE? I3 CAPAELS TF LIVING #I7T—CUT ACIEZEZ 70 FrREZ CRINKING #ATER AND IS CNAaZLI TC
THRIVE ~=SMN ZXFASES TD SUSTAINED SREIZNCE IF SRIZ vATER (LILLINS, 1363 ¢ WILLIaMs, 1977

STEWARD, 1982}, TrE a@ILITY TG TCLERATE INTREELY ZRY CIRDIITIING APSCLRS "0 waAvE T0ILVED
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INCEFENDENTLY IN SEVERAL GRCUPS OF KALOTERMITICAE, AND CEPENDS IMPCRTANTLY CN RE~
STRICTICN CF waATER LOSS 8Y CUTICULAR LIPIDS; SXPERIMENTAL SCLUTICN CR ABRASICN CF

THIS LAYER LEADS TO RAPID CESICCATICN CF ANIMALS EXPOSED TO LW ENVIRCMMENTAL HUMID-
ITIES (COLLLINS, 1969). TrE XKALOTERMITIDAE IF GUANA AND NEARBY [SLAMDS SO FAR COLLECTED
INCLLCE NEQTERwWSS Mona (BanxsSy; INCISITERMES SWYoERT (LIGHT); INCISITE-WES [MCICUS

(SILVESTRI): POCLAYPTOTERMES GORNICIOS (SNYDER); AND CRYPTOTESMES IREVIS (VALKER)

NEDTESMES voNa_ (BANKS)

THIS IS TS LARGEST TERMITE 3F THE AREA, FCLMD IN LIVING TREZS N THE NCRTHERN, CR NETTER
SICE =7 GuANA ISLAND. INVASICN CF THE =0ST TREZ ZCCURS AT SITES CF INGURY ; THE
BULK CF THE CCLONY CEVELZPS EXCAVATICNS [N LIVING AS wElL AS CDEAD ~CID. MO SURFACE

SUNAAYS ARE PRICUCED, AND COLEONIES ARE NCT CIILGPICUCUS.  THIS SPSCIZ5 WAS INCE THOUGAT

TS O3E =NIEMIC TC YCNA ISLAND, BUT EXTENSIVE CILLICTING 3y SC-S==RAFN AND HIS ASSICIATES
w

TATENSES THE RANGE @@t THROULGH THE DCMINICAN TT_auIC TC THE TLRKS anD CALCSS ARCHI-

FOLAGD {SCREFTRARN ST AL 1990:r JONES, 19917, SCREFTSARN AND HIS ASSTLIATES FOUAND

N, ONA O IN BOTH NATURAL AND STRUCTURAL TIMESR, ALCNG WITH MECTSSMES  CASTANEUS AND

=SWTELT  CN PROVIDENCIALSS, WESTERMMOST ISLAND CF T-Z GRCUP, SPECIES CF THIS GEMUS

ARE RELATIVELY RARE IN STRUCTURAL TIMBER IN FLCRIDA (. SOUTSLTY. N. CASTAMEYS IS FCUND
IN LIVING AVOCADO AND CITRUS TREES IN SCUTH  FLCRIDA, AMD ZCCASICMALLY IN STANDING

CEAD TREZS IN CEMSE FCREST STANDS CN KEY LARGT. [T =a5 ALSA 3E=N FOUND IN AVICACO
TREEES AaND TS 3CATS CF CLEANCERS CN GRAND ZavmMan, BWl (CILLINS, LNPLBL, 28S5.) SC-7=-
RAFS ZUGGEZTS TrRAT [SLAND PCPLLATICNS OF NECTIOMES [N THE TURKS AND CAICCS AREA May SE
SFOWING XERCE~ILIC ADAPTIVE MCOIFICATICN, A CUISTICN THAT MERITS SLRTHER STUDY AMND ANALY-
S13, PARTICULARLY EMPLOYING CCMPARISTNG CF CZEZICCATICN TCLERANCES AND CUTICULAR HYCRC-
CARECN S80S ILZ3 OF SAMPLIS SROM THE SEVERAL (TLAND FCSULAATICNS.

ALATES GEJS SCUND TN ZUAMA CURING THE MONTH 15 JOTISER ¢ SLLIAATS CCILRREDS AT NIGHT

ARD EXTINIED CSVWER A CERICD IF IEVERAL DAYS. ~~Z YERY LARGE SIIZ, SISTINGTIVE CCLIR,
CLEAR WINGS, ARD LARGE ZYES MaKE THIS SPECIEZ ZASY TC OIFFIRENTIATE FRCM OTHER T=-
MITES CF THE AREA,

INCISITERMES (KRISHNA, 1961)

Twd SFECISES IF THIS GEMJS —AVE 3EEN RECCROED 5320 SUANA AND QTHER [SLANDS IF THE CTMPLEX,



L. SNYQEQT(LIGHT, 1933}

THIS IS5 THE MOST COMMON SPECIES OF THE GENUS [N MuCH OF TrE CARIS-
BEAN 3 IT LIVES I[N SOUND DEAD TREZS OF MANY SPECIES AS WELL AS IN
STRUCTURAL TIMBEXR OMN QUANA AND THROUGHOUT MUCH OF ITS RANGE (SE=
TaBLE 1.). L. SNYDESI EXHIAITS TOLERANCE TO #IDE VARIATIONS IN
MOISTURE AYAILABILITY IN THE FIELD AS WELL AS UNDER EXPERIMENTAL
CHALLENGE (CIOLLINS,1969), THE SOLDIERS MAY HAYE HEAD SHAPES CF Two
DISTINCT TYPES, THE °LING-~EADED® AND THE ®SHORT=-HEADED®, DEVELOP-
ING FRCM DIFTZIRENT INSTARS CF THE IMMATURE STAGES, THE PSEUDERGATZ=Z.
THE LONG-HEADED SALDIEIS TEND TJO 23E MORE DEZALY PIGMENTED THAN ThE
SHORT-—=EACEZ MCRPY3, SMALL, VERY YOUNSG CILINIES HAVE ONLY THE SHCRT-
SEADID FORM, THE SIFFIRENCEIE IM APPZARANCE ARE ST ARONCUNCID THAT

THEY MIGHT ZE RETARDED AS DIFTERENT 5P=C1

m

3 IF CILLECTED SEAARATZ.Y,

OLDER C2LINIZS HAVE B0TH SEAD FIRMS, THE RANGE IM

3]

IZE AND BROSZ3-
TIONS I3 32 GREAT THAT A LONG SERIES WAS COLLEZTED ; THIS wIL. 3E
UTILIZED IN DESCRISING THE YARIATILITY IN SOLDIEX FORM IN THIS 4IDE-

RANGING SPECIES. CLUTICULAR HYDROCARSON SCANS HAVE BESN CONSISTINT

FOR ALL SAMPLES QF THIS SPECISS COLLECTED THUS FAR ; THEY CAN CONTRI-

SUTE [MPORTANTLY T2 ESTABLISHMENT OF RANGES OF YARIABILITY ALITHIN A

SPECIES DETERYINED ON MCORPHCLISICAL GRCUMNDS.

ALATES EXHIZ2IT LESS MONOHOLIGICAL VARIABILITY THAN THE SOLDISRS

THESE ARE PalLZ YELLOW OR YELLIW-3R0WN, RELATIVELY SMALL NIGHT-SLYERS,

THEY WESE CCLLECTED DURING THE MONTHS OF JULY THROUGH NOQVEMAZIR IN THzZ

3VI.

ImgysrTSamMgs syvagst (5 _IET

2 AS

i
¥
[
9]
pal

BEST ATTACKING STRUCTURES

IN NORTH AND CENTRAL AMERICA AND TH AR IESZAN INCLUDING TrI Sa-aMag,

m
(%]
X

Cuga AnC PUERTCZ RICT (HARRIS, 13610,

[NCISTTEIMES TNCISLS (SILYESTRIY

-

TAIS S5PECIES wAS CCLLECTED IN THE MANGRCOVE ASSCCIATICON FRINGING IEZT

I3LAND AND IN TREES IN THE #ETTER SISE 37 Guaba, L, HERNANGCEZ 20__=7-

13



TED ALATES AS WELL AS SQOLDIERS ON EUSTATIA. IT was NOT RECAOGNIZED

AS DISTINCT FROM L. SNYDERI UNTIL THE COLLECTIONS UPON wWHICH THIS RE-
PORT IS BASED WERE COMPLETED t CAREFUL SCRUTINY OF THE MANGROVE ASSQC-
[IATIONS AND DAMPER WOODLAMNDS OF ISLANDS OF THE COMPLEX WILL HE NEZD-
ED TO APPRAISE RELATIVE ABUNDANCE. RECORDS SUGGEST A GREATER MOISTURE
REQULIREMENT THAN IS TRUE FOR SNYDREIT, AND COLCNIES OF JINCISUS ARE

MORE LIKELY TO 8E FOUND IN DEAD SRANCHES OF LIVING TREZS QR IN ACTUAL
LIVING w30D THAN IS THE CASE FOR GNYDER!. NO RECORDS OF ATTACK ON
BUILDINGS ARE AVAILABLE FOR THIS SPECIES,

ALATES ARE DISTINCTIVE, HAVING YELLZTW-3RQOWN BODIES,WINGS AND HEADS,
W1TH THE HEADS OF SCME SHDWING A DARK BROWN BAND ACRQSS THE FRCNS

JusT DORSAL TO THE JUNCTIZN OF LABRUM ANC CLYSEUS., ALATEI wERE
PRESZNT IN COLINIES CURING JULY AND AUGUST,

THIS SPECIEZ SHOULO 3E RE-DESCRIZED USING FRESHLY-PRESEXIVED MATERIAL
WwITH MEASUREMENTS QN EMNOUGH INDIWVIDUALS TQ 2ERMIT SEPARATION FICH [
SNYDEIT EVEN IF ONLY SHCRT-~EADED SOLOIERS COMPRISE THE ADULT VOUCHERS,
LCNG-HEADEDZ SOLDIERS ARE PRESENT IN OLDER CILONIES, AS IN OTHER SPECIES

OF THE GENUS, AND ARE MORE READILY DISTINGUISHED,

PRoCRYBTRTSIMES CCRNICEDSS (SNYDER)

B, CoANICIEe 1S A RELATIVELY XERCPSILIC SPECIES MDDERATELY ABUNDANT ON
GJANA , WRERE IT IS COMMON IN OLD FENCE PCSTS MACE FROM JURIZS ST -
RYSA (GuUMBO LIMB0), A SCFT RESINCUS WAOCD NOT CFTEN ATTACKED 3 ITHER

SPECIES COF TERMITES, AND ACTIVELY AVOIDED 8Y NASUTITESIMES ACa 07" 45

SCLoliE=as oF P. GORNICEDS ARE DISTINCTIVE #I1TH PROPORTIOMNALLY LING,

- S
|

[

STRONGLY~CURVED, SHARPLY-2CINTED MANOIZLES ; HEADS THAT SLIPE 3

IN ERONT ; AND SHORT HORN=LIXKE 2RJJECTICNS SREM THE FRONS NEAR T4

OUTER EDGE:Z OF THE 3ASES OF THE ManNDIBLES,

COLCMIES 2F THIS SPECIES ARE TREIUENTLY FCUND IN DEAD 2RANISED IN

THE GROUND., CONSTRUCTING LARGEZ CHANMBERS THAT ARE FIEQSUENTLY SEIZINDARILY

1R
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OCCUPIED 3Y A LARGE UNDESCRIBED SPSCIEs JF LAMPONCTYS (DESCRIPTION
IN PROGRESS, R, SMELLING, PERS. COMM.).A wWIDE VYARIETY QOF wQoD 3PECIES
ARE UTILIZED. B®UT NO RECZIRCS OF ATTACK ON STRUCTURAL TIMOER smEAVAILABLE,
WODDS UTILIZED ON MoNa [SLAND INCLUDED ([2£C7L78a wIT!=E3a |, GposvotyW

DARBADENGST, HIPONMANE MANCTNE ' 4 , LEmargeEm~=gcug H¥STRTY M=t =D

SIAMGaTUS, JHITTINTA Macngan], AND Tamaminoys IMNDIAUS , AMONG CTHE2S

{JONES,.1991) AND IN NATURAL VEGEZTATION ON PROVIDENCIALSS ANO GRAND
TURK OF THE TURKS aAND CAIC3S ARCHIPELAGD (SCHESFAAMN =T AL,199C). DaR-
LINGTON (19291 AND 1992 AND XRISHNA (1962) EXTENDED THE KNOWN RANGE

TO ANTIGUA, BUADELIUPES, JAMAICA, MONTSERRAT, AND PUERTZ RICS.

ALATES WERE PRESENT InN COLONIZS 3R APOZARED AT LIGHTS AT NIGHT DURING

THE MONTHS SF JULY THROUGH [CCT2882 On GUaNa ISLanND.

S, QRANTIZZSS  ALATES AMOULD 3 REDE3ICRIIED, AS ThE SPECIZS WAS NAMED
SROM DEALATEZ IMAGCIZ3 AND SCLDIZRS. [N SIZE, THESE ALATES ARE VERY

NEAR THCSE JF §Nv¥QEST, Z. 3PIvIS, AND 1., INCISUS, AND SOMEWHAT _ARGIR

THAN ALATES OF HETZonTzawc=. AL ARE 2F A YE_LTw-32R0WN CILIR AND A

FLY AT NIGHT.

SIVDTOTISHES IRSVIS (WaLXER)

TRE FPRAGWITIC READS ZF TS 30UCISRS, TeI JRFIINCE IF PILIS OF CRY FAECAL ST =TS
IN INSESTED BUILDINGS, AND TrE PAPSR-THIN CUTER WALLS 27 ARNITLRE IR yalLLS IIn-
TAINING CZLONISES IF THIS SPECISS ARE ZASILY DIAGNISTIC CF THIS TeRMITE. ON GuaNa,
A CTUONY HAD INVADED THE ANTICUE REFSCTORY TAELI IN THS LIVING RCTYM TF THE GuaNa
IstanD Col3 ¢ ANOTRER CCLCNY WAS SSTAELISESD IN AN CTFICE DE3X ON JTCARTCLA,  TmIS

CIRCUMTROPICAL SAZCIES AHAS NEWER BEZN REFoRTED =ROM HABITATS JTH=ER THAN INSICE

SUILDINGS ¢ IT IS 4IDEY ZISPERSZD IN STRLITLRAL TIMIER, SURANITULRE AND ART Z2.207Z.
TeI USE CF SLYWODD PANELLING INSIDE STONE CR OSTUCCS 2UILTINGS IS FRECUENTLY SL__IuEl

Y MALSIVE INIRZASZS IN ZZLCHWY 8I7%

LIGHTS ZCTUR AT NIGHT VSR A LING

A SARAGMTIC—SADER SCLTIZR WAS FOLND IN & DEAD STLMP PRIUECTING ~=

MoA L IVING T=EE

9]

IN TRS NOTTH ZLTTZ IF GUANA [S_AND, 3UT THI YOUS-ZR WAS _IST IEFCAE IDENTIEIIATIIN

CoWLD 82 MADE.  HESSATID SEARCUE S ~AVE SC FAR NDT RESLLTES IN ACSITICNAL ST E

S

IF TCND, AN ACDITICNAL SPECISS 27 KALZTESMITIDAE CoLiD 22 IEITRCED SCR O ZUANA,

RHTNAT==WTIT " ALAT DESNEUX

Tr13 FAMILY INCUUDES SEECIES THAT ARZ Z.3TS=RANIZAN TR JAPAELI IF _IVING [N A2
WOTT AITCUT SOIL GONTACT 3 fALTR PEETI IF AGRICSLATURAL CRIPS, STORED FRIZULITE. =D
STRUSTURAL TIMESR oo oG TO THIS FaMiLy, “ORE SEECIALIZED THAN THE KALZTERMITIZSE,

=1
m
Z
[¥1)

TREDES mAS 3ESN THE REVELCPMENT ZF AN ATulT WIDRRER CAS Qi QERTESENTATIVEE.

15
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COLONIES MAY BECOME ENCRMCUS § MANY SPECIES ARE SPREAD ACCICENTALLY THRCUGH HUMAN
ACTIVITIES, BECSMING ESTAELISFED EITRER IN CLOSE CONTACT WITH HUMAN CONSTRUCTS

CR IN THE FIELD. BQTH SCLDIERS AND ALATES ARE USUALLY SMALLSR THAN REPRESENTATIVES
CF FaMILY XALOTERMITIDAE. ALATES DIFFER FRCM KALJDTERMITIDS IN THE POSSESSICN GF A
VAR ICUSLY-SHAPET CPENING CN TRE TCP CF THE HEAD, THE FONTANELLZ.

BETER0TEoMES FROGARATT

SAMPLES CF SPECIES OF THIS GEMUS ARE S0 VARIAELE THAT SNYDER'S 1924 SUGGESTICN THAT
THE GENUS COMPRISES EITHER A SINGLE, HIGHLY-VARIAELE SPECIES, A COMPLEX CF CLOSELY-
RELATED SPEZISS, CR A CLUSTER CF EVCLVING SPECIES STILL NEERS TC SE ACCRESSED.
EMERSCN SEGAN TRE TASK CF RE-ACRKING THE GRCUP AND LEST A SERIES CF CAREFUL, CE-
TAILED MEASLREYENTS CF KNCWN SPECIES, 8UT HAD NOT FINISHED "ThE TASK AT TRE QLOSE ZF
HIS WERK. UNTIL USESL SFSCIES LIMITS HAVE ZESN ACHIEVED, MEWERS IF THIS GRoLP

CILLECTEC IN Trg 3V oL 3 REFZRRED TC A5 HETESCTESMES £9.; SAMOLES COLLECTDS

COWLD 2ZLONG 7O THRES DESCRISEZD SFECIES, H. Il (HAGENY, H. ZouvEMINGTaT S
(SNYCER), ORI, CARDINT (SNYDER). LARGE SAMPLES CONTAINING 20T- ALATES AMD SCLOIERS

HILL ZE IMPCATANT TO THIS E°IRT. CUTICLLAR SAYCSCCARECN ANALYSES MAY CONTRIZUTE

HEL SR INFCRMATION, ALSO.

SCLOISRS SF  SPECIES  IN THIS GEWS ARE SMALL, wITH YELLCW TQ YSL!LCw-SROWN SEADS AND

DARK, SLENDER, SMCOTH, SHARPLY—PIINTED MANGIELES CLRVED OCNLY NEAR ThE TIPS, TrE PRO-

NOTUM 1S NARRCWER TraAN THE PASTERICR MARGIN CF THE FEAD ~ERE, UNLIKE THE SCLDIER

CF FamMILY XKALCTERMITIDAE., TieE MUMERCUS SCLDIERS AMD IMMATLRES ~AVE SLIGHTLY CFF-wHITE

ECDIES AND SCMENRAT DARKER HEADRS, ALATES ARE SMALL,LIGHT-SROWN NICHT SwARMERS: THEY

WERE CSSERVED CLRING THE MONTH OF Jury Cn GuaNA,  FLIGHTS INCLLDE LARGE MUMIZERS ZF

INDIVIDUALS OVER A SHCRT PERICD CF TIME, WHILE REFIATS OF SAMAGE TO BUILLINGS. DICK3

AND RECSEATIZNAL FACILITIES ARE MUMERCUS TRSCUGRCUT TeE CARISSSAN, LITTLE [S XMIWN

ABCUT THE 3IC_IGY CF MEVSERS CF THIS GRCUP. RO COMPLETS NEST WITH IEFSCoLCTIVES —as
YET SEZN [ESTRTED; INSTEAD, COLLECTIONS C3ONSIST OF STRAGING SRPCUPSE R
SORTICNS OF A C2LINY EXPLIITING a4 FO2C 50URCE, OR SLYING REFRCOLITIVEID.

WOLCZSTT COLLSCTED ZRGATRID RESRCDUCTIVES JF HETESRTTZZMES CAST NG N

SUGAR CANE IN THE D0MINICAN RESUBLIC IN 19S1: NC CTHER CCLLEZTIZNS ARE
RMOWN (LOCATSD IN THE USNM CCLLSCTICN 3Y J. DARLINGTIN, 1221, MUC- REMAINS

TO SE LEARNED AB0UT THIS JIFZICULT GEMNUS,
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COPTOTERMES WASMANN
ANDTHER GEMUS CF THE SaMILY, (IPTOTESMES , CINTAINS A NUMBER CF SCONCMICALLY-IMPCR-
TANT PEST SPECIES. A CESCRIPTICN CF THE (CPTNTEOMES SCLDIER SUITABLE FCR FIELD ICEN-
TISICATICN IS INCLLDSD, ALTRCUGH NO SPECIMENS WERE TAKEN. AN INFSSTATICN CF COPTRTTRMES
IN A BOAT COCKING AT YIRGIN GCSDA HAS BESN RECIACED, BUT MULTIALE VISITS 8y a Coves-
TENT CONTROL AGENT HAVE FAILED TG REVEAL EVICENCE CF ESTABLISHMENT IN THE OCCK BUILDINGS,
CCPTZTESMES SCLDIERS HAVE YELLOW 7O YELLOW—SSOWN PEAR-SHAPED mEADS WITH LONG, SLEADER
SMCOTH MANDIELSS. A LARGE PCRE AT THE FRONT END OF ThE #MEAD, JUST OCRSAL TO THE 2ASES
CF ThE MANCIELES, PERAITS THE RELSASE OF CRCPLITS CF A WHITE STICKY SECRETICN LACH
DISTURBANCE ZF NEST IR RUNWAYS, ThIS PROVICES THZ MOST RARPID “EANS CTF IDENTIFICATIIN,
PRESENCE 2F SuCH SOUDIERS SHCULLD 2E REFIRTID TC THE NEAREST CINTRIL AGENCY, AS THIZ
GERUS CONTAINS WALCR 28573 OF STRUCTLRAL TINMEERS, STIRED PROTUCTS, AND LIVING TRESE.
AT LZAST INE SPECISS IF ZXOTIC HAS SECTME ISTASLISEED Oy ISLANDS ° ThE WEST IN3IZZ,
Q. SAVIUSNDT, A FAR-SASTERN SPECIZS mCw SSTABLIS-ZD ON 3JARBACAS, JAMAICA,AND, MOST R\~
CEINTLY RECIGNIZES, (LZA (HESNANDED, P=2S. CTral),  TeE TvEd MORE TESTRULCTIVE . [o=v3-

SAMJS 15 ZSTABRLISHED IN TRE LNITSS STATES, ALONG THE RAT (CAST NCATH TO TEWMEZSEE.

THE ABILITY TQ SSTABLISH CIALINIES IN CARGO aON BAATS PROMOTZS DISPERSALL

SUCCESSFUL COMPETITIAON WITH INDIGENQUS SPECIES OF SUBTEZIRANEAN TERMITES

Is IND[CATED 3Y SPREAD INTC UNDISTURBED AREAS.

THIS IS TFE OST SFECIALIZED, WIDE-SANGING AND SICLCGICALLY-SUCCESEmL, CF THE [SoA~z=an
FAMILIES ; 3IME SPECIES CF ThE TAXCN ARE PROMINENT FEATLRES CF THS TRCPICAL LANDEC RS,
THREE ZPECIES 2ELINGING To Tul GENERA —~AVE =o=v CTLLECTED CON SUANA AND NEARBY S :iv35.

HASUTITE=we s Do sy )

SCLOIERS IN CTLONIES IF THIS GEnuS ARC SMALL ARD FAST-MOVING. WITH —ZAGS FRCOUCED In-

-1

C MOZZLZ—_IKC PROTUIERANLCES AND SEDLLSDY JAWS. A XESINCUS ZICR CAN USUALL Y 2E DETEI-

TED  wPEN CTLINIES ARE DISTURESS, CON1ING S32M T8 SEFETNEE IEINETION PRCIUTT =¥ -3
SCLZIERS.  CILINIES SANGE =RIM VERY LARGE T2 I™I34TUS (SEVERAL MIL_IZN [MDIVIDUALZI:

HOJUSED IN CONSPICLIUS CARTON MNESTS ThaT MAY SE ARECRTAL, ANEAR TRS zassS
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THE GROLUND, CR LMCER LARGE CULIZERS {(IN AREAS wHERE TREZ COVER HAS SESN RECVED AND
CONTATL MEASLARES DIRECTED AGAINST CILONIES. PRCOMINENT COVERED ARULNWAYS CONMECT SUE-
UNITS CF NESTS TO EACH OQTH=R AND TO FCRAGING SITES.

JASUTTTISUES ACALUTLAE (HOLMGREN)
MCST 0BVICUS AND ABUNDANT TEIMITE IN THE dYI COMPLEX, COLONIES OF THIS

SPECIES CONSTRUCT ENORMOUS (8+ FT. IN CIAMETER) NESVS COMPCSED OF SIL-
VEIY~3R0OEN, DELICATE AND FRIABLS RARCHMENT-LIKE QUTER WwALLS ENCLISING
NUMESCUS VARI~SIZED, HEAVIER=#ALLED CSLL3S 2JF CARTON, NESTS ARS USUALLY

SAINCLE=-3=APSZ OR [RREGULARLY RCUNDED. THEY AND THEIR NODULAR FIOZ

1%

STIRAGE 2ZCIES ARE DESCRIZED In MORE RETAIL IN A £TJCY 3 THORNE,3JIIN-

DAL AND CZOLLINS (MS. IN FREFS,), CCOLIONIZS MAY PRODUCE SUBSIDIARY NEETS

IN ADZITION T2 THE SRIMARY, OR CGUEZIN-CIONTAINING ONE, A PRCLYCALIC S¥YES7z=M.

NE3T UNITS, CR ZALIES, ARE CCONNECTED 3Y RUNWAYS OR TUNNELS, ONE 5UC-, IST

LATZED FROM THE MAIN UNIT, WAS FOUNC TC HAVE ONLY NQRMAL-3I1ZED SCL2IERS

AND VERY LARGE WORKERS 2 YEARS AFTEZR SESPARATICN FROM THE MAIN NEST. THIS

MAIN NEST, REMQOVED TC REDUCE DAMAGE TO THE HOTEL CISTERN, WAS FOUNC TO
HOUSE A LARGE QUEZN, -3 GALLAONS OF EGGS, YQUNG, WORKERS AND SOLDIZRS,
ALUS A LARGE SERIES CF 'WSHRCTIHM-SHARED SCOIES CIMPCOSED £F COMMINUTED, SARTIALLY-
CIGEZTED REFASHICNED wRCD, THE STCRAGE NOCULES,

CILTNITS % THIS SPECIES MAINTAIN A SINGLT 9AIR OF TUNCTICNAL REPRCIUCTIVES IN

-
b T e

i

TINESHWMERDOLS CALISS COMIRISING THS NEST SYSTEM,  DIFFERENTIATING

3ETWEIN THE

[a]

HAS ATTEMPTED USING AGONISTIC 3E-AVIIR wHEN SAMPLES JF TERMIT

i
Ly

=52
DIF=ZRENT ZALIES OR IUNWAYS WERE MIXEZ, A ETH0QD CF STMETIMEZ Llw S=-

LIABILITY. ESPSCIALLY WHEN SAMPLES ARE 3JIRIUGHT 3ACK T3 THE LABCRATZ

al

AND THENM BRCUGHT INTO CONTACT: OTHER TECHMNIQUES INCLUDING ANALYSEIZ ZF

CUTICULAR HAYDROCARBCN CCOMAEOMNEMTS 2FSZR PROMISE.

ALIES OF DIFTERENT NEET SYSTEMS IN A HEAVILY-OQPULATEDZ AREA



19

-l

A STUDY CF #CTD SPECIES UTILIZED FUR FUCD AND MNESTING SITES 83Y CCLCNIES CF THIS SPECIES

CN GUANA ISLAND wAS PRCIPTED 3y THE TASEAVATICN THAT BLPSERA SEMIRLEA (GED LIMes

CR *TURPENTINE TREE® )} SHIWED NO FEEDING TULNMELS, AND RARELY RAD EIThER NESTS TR
AUNWAYS LEADING TD FORAGING SITES CN STEMS CR BRANCRES. TRAILS THAT wERE C3SZRVED
WERE SLPERFICIAL, IN NO CASE PERETRATING THE 2ARK. A STLLY SITE CN AND SEHIND WHITE
Bay BEACH ®AS SELSCTED aND TREES COLNTES, [DENTIFIED, AMD SCORED FLR TRE PRESSWCE oF
M, ACAJUTLAE NESTS, RUNWAYS, CR EVIDENCE CF FEEDING. TrE STLDY SITE INCLUDED 578 TRESS
CE 7 SPECISES, AS FCLLOWS @ CCCOMUT (18)7 JASUARINA (2)s TASESULA LEST0OTA (3837

SEA GRAPE, COCTLCRA LVISSRe (153): BISONIA SUSCTARATA (63); TAMARINDG (3): AND ELOST5s
SEMTIRLSA (41, CF TRE TRESS CN THE SITE, 2 SPECIES GHOWED NEITHFER TRAILS, RESTS NCR
SIGNS OF FEIDING, TS CISTNMUTS AND TWE CASUARINA,  THIS LAST TRES SFECIZS WAS CN THE
BEACH I[N FRCONT CF A CAREFLLLY-MAINTAINED 38aCH HCUSE AND REFRESHMENT CENTER, ANC MAY

HAVE ZEEN ThI SL3JECT CF CARETAKING CR==ATIONS. SCOMIT TREZS WERE IN TS IPSN TLAT

]3]

cz

=
=

1~

e SDAD. SXPOSED To CONTINUCUS 3uUN AMD S87Sa3LY ALSS MAINTENANGE ACTIVITIES:
COCoMUTS ARE WSED RATHER FIECUENTLY 3y TERMITES ZLSEm=SRES,  1Tr= MOST ~SAVILY SXFLTITDT
Ep=CTEs, TRE SEA ZRAFE, SHOwEDS NESTS, TRAILS, ARD EXTENSIVE SZECING ACTIVITY IN 79 X

CF ThZ PLANTS:; TAREZYTA , THE MOST ABUNDANT SSEECIES, SHOWED A 49.6 ¥ ATTACK RATE,

‘ho

HITH MANY RUNAAYS 3UT FEY NESTS : RISCNIA SLACORDATA SHOWED A §54% ATTACK RATE INCLLDING
I NESTS. A SECSND SURVEY FURTHER INLAND SHOWED A $0X UTILIZATICN RATE FCR S2A GRAFE AND
A §3% RATE SCR TAAEZUTA TN THE BASIS IF THIS INFCRMATIGN, SEa GRAPE WAS C-OSEN  AS

A FCCD EQURACE TR MAINTAINMING CTLONIES IN THE LABZRATCRY.

THE ABSENCE OF UTILIZATION GF Jysc2a SEIQUSS  COULD S

m

RELATES

T3 THE SIMILARITY ZETWEEIN SOME CCMPONENTS OF THE SAP CF THE LIVING
TREZ AND THE DESzZNSE SECRETICN OF THE NASUTE SOLDIERS. MOCRE, 15956 (IN
LEZ 4aND W00DS5,1971) SUGGZETED TraT THE TEAPENE CINSTITUENTS 5 CZ3TAIN

RESINCIC TREX

i
3

2F AUSTRALIA §EZEZ 53IMILAR T2 CONSTITUENTS 2F THE JESINSE
SECRETICM CF A CIOMMON AUSTRALIAN NASUTE TZAMITZ, M. Z%T177T==0%  4NT
THAT THESX CONSTITUENTS ITCULZ INFLUUENCE TERMITE S53RAVICR. WRRIC, KRZIIR

AMD HRDY, 10973, aND YALTEROVA,

X AND WRKZIC, 1984, SHOWEDZ THA

MCHITERFENE CIMPONENTS 5 Tw TEFMITZ JESZNG =

n

SEIRETION, =

ALY
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ReaNOS-PINENES. FUNCTIONED AS ALARM PHEROMCONES, CAUSING ASSEMALY CF
SOLDIERS AND RELEASE OF LARGER AMCUNTS OF THE DEFENSE SECRETION |
THIS PHOBABLY PREVENTS WORKER TERMITES OF THE COLONY FROM COMING TQ
REST AND FEEDING IN AREAS OF SUFFICIENT CONCENTRATION. TRANIELLI,
1981, REPORTED THAT SCLDIEXS OF SOME CENTRAL ANGD S0OUTH AMERICAN SPZ2IZS
OF NASGUTITEIMES PLAY A KEY ROLE IN FORAGING BY LOCATING ACCEPTABLE
00D SOURCES AND RECARUITING WORKERS TO THAT SITE. TO ZXPLORE THIS
QUESTION, A SERIES OF FOOD ACCEITABILITY COMPARISONS WERE MADE USING
TWO SPECIES OF TERMITES AND TWO TYPES OF wOOD : PRQERVETITSIMES £723M[5323

AND NASUTTITIOMES ACAJUT. AS WERE CF~=RED (CGCCILD3s yUyrS=sa AND gyRsS=a

gEMIRYAL . GIVEN THE CHCICZ OF SQUAL-SIZED RALS TwWIGS I THE Tal

SPECIES OF wa20, GRAOURS JF M, ACA UTLAZ CLUSTERED AND FE2D SN T+EZ

GUCSTL234 9uUT NOT THE 3y23539a , WHILSE P, Q2RNISS2S  GATHERED ang “=3
ON 8CTH TYPE3S OF TwIGS IN A8CUT SIUAL NUMSERS, REFINEMENT OF TrIiz

PREL IMINARY C2SERVATICNS CJULD REVEAL A POSSIELE ROLE 12F THE SOLZIES
IN FOOQ SELZCTIOMN UNDER THESE CINCITICNS,

TERMITES OF THE ACAURTLAZ/NIGRIZTDIC CCOMPLEX RANGE FRCM MEXICZ SCUTH

TO BRAZIL. THEN EAST AND NORTH THRAQUGH THE CARISSEAN. RESSTABLISHMENT

OF ACAJUTLAE AS A SPECIES MORPHOLOGICALLY DISTINGUISHASLE ==3am N,

MIGRIZED { TRORNE, HAVERTY AND CCOLLINS, IM PRESS) CAN CCONTRIGUY

AIJGZOGRAPHICAL UNDERSTANDINGS. MEMBERS I3F THE TWC SPECIZS SHAREZ 'SaNY
FEATURES, ROWEYER, INCLULCING TZILZRANCE OF WIDE VARIATICONSG IN ENVIIIN-
MENTAL MCISTURE AVAILABILITY, USz JF A WIDE VARIETY QF FCCD5 AND NEZITING
[

SITES, POLYCALIC, MONOGYMOUS NESTING SYSTEMS, THE HABIT 3F FORMING

AND STCGRING NCDULES OF RARTIALLY-2IGESTED w0OD IN THE CALIE =QUSINC

THE PRIMARY REPACDUCTIVE 341, aNC wOIKERTS CAPABLE CTF DELIVERING 3

QITES T3 [NDIVIDUALS3, INCLJUOINCG -uMANS., THAT DISTURZD NEZT3 IR RUNLAYS.
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NESTS AND INDIVIDUALS DOF N, ACAJUT} AE ARE LARGER THAN THOSE OF THE

DTHER CARTON-NEST BUILDING NASUTE OF THE ISLAND, N. CRSTAL TS, N, AZAJUTL AT
SOLDIERS HAVE REDDISH TO DARK BROWN HEADS | ALATES ARE QUITE LARGE,

AND CHESTNUT BROWN IN CCLOR, FLIGHTS WERE OBSERVED TC OCCUR DURING
EVENING HDOURS !N OCTOEER. LARGE NUMEERS OF ALATES ARE RELEASED AT

DNCE, AND ARE ATTRACTED TO LIGHTS.

NASUTITERMES COCTALTS {(HOLMGREN)

THIS CARTON=NEST BUILDING NASUTE IS MUCH LESS COMMON THAN ACAJUTLAE
ON GUANA, AND IS FOUND ONLY IN THE WETTER, DENSELY-FORESTED GHUTS,
THE ONLY OTHER TISLAND WITH COLONIES OF THIS SPECIES wAS TORTDLA, WHERE
NESTS WERE CDMMON ON TREES SESIDE THE ROAD BN THE NORTH (WETTER) SIDE
OF THE ISLAND AND IN THE ARIDULATE RAIN FCREST AT THE SUMMIT DF SAGE
MOUNTAIN., NESTS OF THIS SPECIES ARE SMALLER AND DARKER IN COLDR THAN
THOSE OF ACaJUTLAE , AND HAVE A STRONGLY MAMMILATE OUTER wWALL., LIKE
ACAJUTLAE, THE NESTS ARE POLYCALIC, CONNECTED BY COVERED RUNWAYS |
SOME WERE ARBOREAL, OTHERS WERE FOUND NEAR THE BASES DF TREES OR ON
THE GROUND. MULTIPLE PRIMARY REPRODUCTIVES ARE COMMON IN THIS SPECIES,
RESTRICTED TO A SINGLE CALIE DF THE COMPLEX. QUEENS OF A COLONY COVER
SEVERAL GENERATIONS [ROISIN AND PASTEELS,1986), PDLYGYNY PERMITS A ~
GREATER RATE OF GROWTH OF THE NEUTER POPULATION IN A COLONY, WITH IM=-
PROVED FOOD-GATHERING, DEFENSE AND CONSTRUCTION CAPABILIT:E§ETHORNE 1985),
REPRGDUCTIVES, SDTH MALE AND FEMALE, ARE HOUSED IN ONE DR TWO LARGE THICKER-
WALLED CELLS OF THE PRIMARY CALIE'&PDLYCALISM HAS CERTAIN ECOLOGICAL AD-
VANTAGES : MULTIRLE NESTS REDUCE THE DISTANCE TO BE RUN AND TIME SPENT
BY FORAGZRS GATHERING FOOD;: aND THEY PROVIDE REST AREAS FOR FORAGERS AND A
RESERVE DF NEUTERS CLDSE TO A FOOD SOURCE wHEN CONSTRUCTION, REPAIR OR

AGONISTIC ENCOUNTERS WITH ANOTHER COLONY ARE INVOLVED (LEVINGS AND ADAMS,

1984).
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SOLDIERS OF M. £OSTALIS ARE SMALLER AND HAVE OARKER HEADS THAN SOLDIERS
OF M., ACAJUTLAE | THE ALATES ARE ALSG SMALLER AND DARKER, WITH DARK
BROWN TO BLACK BQDIES AND BLACK WINGS. FLIGHTS OCCUR DURING THE DAY,
QURING THE MONTH OF OCTQBER ON TQRTOLA. ROISIN AND PASTEELS, 1986, 0OB-
SERVED A FLIGHT OF N. (QSTALIS QN ANTIGUA IN LATE AUGUST; IT EXTENDED
FROM NOON TO EARLY HOURS AFTER SURSET, ON A DAY MARKED WITH INTERMITTENT
RAINFALL., THEIR OBSERVATIONS OF POSTFLIGHT BEHAYIOR DID NQT SUPPQORT

THE POSSIBILITY THAT POLYGYNY IN THESE COLONIES ARISES FROM CIORSRATION

OF MULTIPLE PAIRS IN COLONY FQUNDATION .

HARRIS, 1961, LISTS N. CPSTALIS WITH OTHER SPECIES ATTAGKING STRUCTURES
IN CENTRAL AMERICA AND THE CARISEEAN 1 HE DESIGNATES IT AS A MAJCR PEST
IN GUYANA, SOUTH AMERICA. IT IS REZCRDED AS AN AGRICULTURAL PEST, ALSO,
ATTACKING SUGAR CANE IN THE CARIBBEAN, ON CuBa, PUERTO RICZ, JARIADOS AND
THE LESEWARD ISLANDS. ROISIN AND PASTEELS (1386) DESCRIBE IT AS THE DOM-
INANT TERMITE SPECIES ON ANTIGUA.

THE RELATIVE SCARCITY DF €QSTAL S IN THE BVYI Is PROBABLY RELATEZ TC

THE LOWER MOISTURE AVAILABILITY ON MOSYT QOF THE ISLANOS QF THE COMPLEX.

KRECEX (1970) FOUND THAT M. GDSTALIS CISTRISUTION PATTERNS AND NEST
COMPOSITION ON CUBA INDICATED A HIGHER MOISTURE DEMAND THAN THAT SHOWN

BY THE OTHER COMMON NASUTE, M. RIBPOERTTI.

PARYITERMER voLC2TTL  (SNYDER}

2. MCLSTTTY IS A SMALL .NOCTURNALLY-FORAGING NASUTE THAT LIVES ON

OEAD WOOD IN OR ON THE GROUND IN AREAS WITH FAIRLY DENSE TREZ COVER.

MAIN NESTS SO SAR OBSERVED HAVE BEZN UNDER STONES IN THE COMPARATIVELY
MCIST PINGUIN GHUT AREA OF GUANA [SLAND. FORAGING GROUPS HAVE JESN TAKEN
QN OTHER ISLANDS WITH FAIRLY HIGH MOISTURE AVAILASLIITY. ToE =:3sT

KNCWMN ALATES JF THIS SPECIES #ERE FCOUND DN TWO OGCASICONS : A PAIR 2F
ALATES FOUND IN A DAMAGED CHAMBER JF A (3VOTATE3WMES GALLERY IN 4 SulL-

DING 3N VIRGIN GORDA, AND A | ARGES SAMPLE OF UNFLOWN IMAGOES AND LATE-
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STAGE REPRODUCTIVE NYMPHS TAKEN AT PINGUIN GHUT ON GuaNa  ISLAND IN
LATE JuLY. LATER, KRECEK FOUND A COLONY #ITH ALATES ON THE WETTER
SLOPS OF GUANA NEAR THE SITE OF COLLECTION QF NECTSDMES MOM4 . IN
LATE OCTOBER. THME WCLZOTTYT ALATE HAS VERY LARGE, PROTRUDING CCM-
PAOUND EYES, AND LARGE OCELL! MOUNTED ON RAISED PROJECTIONS., IT wILL
85 DESCRIBED IN DETAIL WITH OTHER UNQESCRIBED CASTES OF SPECIES TAKEN
. DURING THE SURVEY,

A COMPARATIVE STUDY OF CARISAEAN REPRESENTATIVES OF SEVERAL GENERA CF
SMALL, NON-CARTSN NEST BUILDING NASUTES WITH MORE JOR LESS CDNSTRICTED
MEADS AND CYLINORICALLY-SRHAPED NASAL AROJECTIONS HAS 3ESN UNDERTAKEN,
(SPAETH, PHD TRESIS, UNIvV. #ISC.) BUT THE MATERIAL HAS NEVER SESEN PuUu8-—-
LISHED. NEW COLLECTIONS HAVE REVEALED THE PRESENCE OF DIMORPHIC SCL-
mIS2S IN WCLZ2TTT SROM PUERTC RICT {SCHETTRAHN AND JONES, UNPUBL.)
REQUIRING REMAVAL FROM GENUS PARVITIIMES | STuDY OF GUT MORPHOLOGY

OF ¥ORKS2S, DESSNSE SECRETIANS COF SCLIIERS, AND CUTICULAR HYDROCARSIN
ARRAYS, ALCONG #ITH COLLECTIONS CF ALATES FOR THE SEVERAL GROUPS SHQULD
PEAMIT USESUL TAXCNOMIC REDRDERING JF THIS LITTLE-KNCWN CLUSTER 3F
GENERA AND SPE2IES:.

THE DISTRIAQUTIAON PATTERN SHOWN SY TEZMITE SPECIES COLLECTED IN THE

BYI DURING THIS STUDY RESLECTS THE IMPIORTANCE OF MOISTURE WHICH,

HITH TEMPERATURE, DIRECTLY AFTSCTS TEXMITE DISTRIBUTION. HOWEVER,
FACTORS SUCH AS DEFCRESTATICN, AGRICULTURAL, RESIDENTIAL, AND INDUS-—
TRIAL OEYELZPWMENT, OVERGRAZING 3Y SHEZ? AND GOATS, AND RESTRICTLIONS

OF ACCESS TC CILLECTORS ALL DETERMWMIME WHETHEXR OR NOT A TERMITE SPEC-

IES 1S CCLLEZITED ON A GIVEN ISLAND,

MASUTTITEIMET ACAUTLAE IS5 THE LEAST MOISTURE-SENSITIVE COF THE TERMITI-
DAE ST SAR S5TUDIED: THIS 1S REFLEIITEC IN CILLECTICNS JF THIS 3PECIZE:
ON EVEMN THE MCST ARIDZ 3OF THE ISLANCS. DETEAMINING THE RESPSCTIVE

RCLES 2F SOCIAL CONTROL OVER THE SNV IRONMENT AND P®YSISLIGICAL TCLZA-

ANCE DIFFERENCES SHOULD PROVE OF INTZREST.

e— _ e e— ———



| CELEBRATING A

BISHOP MUSEUM |l
| CENTURY OF DISCOVERY

November 29, 1993

Dr. Louis Roth

Museum of Comparative Zooclogy
Harvard University

Cambridge, Ma 02138

Dear Lou:

Thanks for your letter of November 9, which was awaiting my
return from Malaysia.

I will discuss the Allacta manuscript with the publications
committee at its next meeting. However, I do not expect ancother
meeting until January.

I am taking the liberty of sending you all the Virgin Islands
Symploce that we have here (except of course, your two
paratypes), for identification. They are all from Guana Island,
except a few specimens from Necker Island. Four of the specimens
were seen by you in 1984. My specimens are mostly from black-
light traps, so some are covered with moth scales. Your pararu-
ficollis paratypes were taken from my Malaise trap {(which was
being run by Dale Ford and James Lazell after I left the island)
and mounted from alcohol.

If the Symploce pararuficollis paper focuses on Guana Island, it
might be worth noting the other roaches that are found there? I
have specimens here of Panchlora sagax Hebard (det. Roth 1984},
Pycnoscelus surinamensis, and four unidentified species. The
specimens you identified for me in 1984 are mostly at USNM, but I
think a set of duplicates stayed at MCZ.

Thanks again for your help.

Best Regards,

T e
x: ™,
Scott E. Miller
Chair, Natural History

cc: James Lazell

The State Muscum of Nawral and Cultural Hstory
1523 Bermice Zrreet « O Box 19000 A Honolubu, Mawart « 968170614

Telephone (BIEN 847450 o Fus (3JAVE4 | RUAS

RAH
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Cockroaches from Guana Island, BVI

det. L.M. Roth, 1994
collected by S.E. Miller et al.; specimens in Bishop Museum

symploce ru%ollis (Fabricius):vii-1984, vii-1987, vii-1988
[also Necker Island: vii-1988]

Symploce pararuficollls n. sp.: vii-1984, vii-1987, vii-1988
Panchlora sagax Rehn & Hebard: vii-1984, vii-1987, vii-1988
Pycnoscelus surinamensis (Linnaeus): vii-1988
Euthlastoblatta facies (Walker): vii-1987 (1 male)
Cariblatta antiquensis Rehn & Hebard: vii-1987, vii-1988

Plectoptera rhabdota Rehn & Hebard: vii-1988 (1 female)

D E F

(NB: These are pot Guana roaches, Jjust an Assortment

? M/Jre,S&n‘l{d'Hﬁé S/b¢:¢,_5 %\rru /l/m-?‘ﬂ. Amen‘cd )
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11 quite saeddens e to think thrt when l cross Ihe river Styx | may lind mysell nmong
< mans rotessinnal biofogists condenuied to keep on trylng to solve problems, and
that Pluto, or whoever is in charge down there now, inay condemn me to sit [orever
Ityine To wlemily specimens from my own specific and generle diagnoses, while the
mmatenr eitamnlogiets, who have not been damued professors, are perinitted 10
roam at wit! innong the frogrant asphodels of the Blystan meadom. nelting gorgcom
phostly butter flies until the end of tinte,*

Wheeler {1739: 142)

Srevekul (1945) fouml that the majority of 16130 specles of Diptera known in 1965
were deneribed by 40 authors. Fach was responsiblé for 100 or more sclentific names and
of the 14478 specics which they described, 2384 were then consldered to be synonyms.
The ‘great masters' of fly taxonomy averaged 18:35% synonyms. "The spread Is between
1:9 per cemt aned 42-7 per cent, The most recent suthors have the best scores, probably
heeauer time haus pot yet told on them.' About 10 years ago, alter | had ‘retired’, | decitled
10 ta Tor cackroaches what Steyskal calculated for Diptern, using Princls's catalognes.
The follewing [igures are approxlmations because, fn addition td my errorg in compilation,
some namies have become synonyms, and new specles have been deseribed, Aboul 177
anthore were responsihle for approximately 4600 names, of which 20% were synonyms.
Only 12 anthors {nli deceased) descrihed some 3257 specles (7E%) of which 365 (17%) were
cynonvms, Thete maders ench described from 120 to 392 specles and averaged fromn 5 v
447 synonyms, Same of the older masters have nol necessattly Taired more puurly than
the more vecent enes, il time inay still tell on all of thetn. Most of their errors will be
uncevered nuty when taxonmpic generie revisions are made,

{hie o iy profecsorg once told me that A tnxonomlist's reputation Is not made by the
manty Focperies be deseribes, but yathcer by the number of synonyms he creates. One of
the snppoced perguisites of being a taxonomnist be that his errors are not discovered nntil
Topg adter foe i *netting gorgeons, ghostly butterfties’ in Nirvana, This isa't true for taven.
orniste whio live long encugh to discover their own inistakes and are willing to correet them
in print. T heve made my quota of crrors (some of which 1 corrert below) and the only
comealiinn 1 have is (Wt even the ‘great miasters’ were not infallible,
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MUSEUM OF COMPARATIVE ZOOLOGY
The Agassiz Museum

HARVARD UNIVERSITY
26 OXFORD STREET
CAMBRIDGE, MASSACHUSETTS 02138

14 April 1994

Dr. James lazell
3930 D Marcom St.
Raleigh, N.C. 27606

Dear Skip,
I’ve just corrected my 9 page paper "Cockroaches from
Guana Island, British West Indies (Blattaria: Blattellidae:
Blaberidae". Page costs come to $299. Any chance of getting your
wealthy friends to subsidize this?
I just realized that if they did pay the costs 1 haven’t
thanked them in the acknowledgements! Any chance of letting me

Know as gquickly as possible?
Sinceregly,
\f

Louis M. Roth

Crecle maed 12 Apal 1994 Heo wn
c\gkuou(ed%@, hyaA\ v Faleontaood |

R
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North Carolina State University

Department of Entomology
College of Agriculture and Life Sciences

Box 7613
Raleigh, NC 27695-7613

17 March 1994

Drc. James (Skip) Lazelle
The Conservation Agency

Dear Dr. Lazelle:

The purpose of this leceer is to inform you of our preliminary findings from the insects we
collected on Guana Island, B.V 1, in the course of our work there during October, 1993,

In toral, we collected nearly 2,500 archropod specimens on Guana Island and Torcola Island,
including representatives of at least 15 insect orders (Lepidoprera, Hymenoprera, Coleoprera,
Homoprera, Hemiptera, Neuropeera, Phasmida, Blataria, soprera, Thysanura, Diplura, Psocoprera,
Thysanoptera, Embiidina, and Ordhoprera). Maost of the material collected has cicher been pinned
and dried, or permanently preserved in 80% (museum-grade) cthanol. The specimens are currendy
being identified and/or sorted for shipping o other experts interested i particular insects. The
weevils have already been delivered to Dr. Charles W. O'Brien of Flonda A&M University {(who is
working on Caribbean weevils for Mike Ivie). [n addition, a checklist is being prepared for the
Fulgoroidea (Homoprera) of Guana Island. A preliminary copy is attached.

Two imporranc discoveties have been made through examination of the Guana Island insect
material:

. we collected 1 adult specimen of Deirodercs tnermis Ramos, a rare techopper
{(Homoptera: Membracidae) previously known from Puetto Rico, Cuba, Jamaica, and
St. John, U.S, Virgin Islands.  Although both male and female adults are known,
there are no records of the immature stages.

2). an expert examined the ane specimens from Guana and Tornola Islands, and informed us
that among the ants we had collected was a large number of Solewapsis mvicra - Red
Imported Fire Ants (lasc year, Dr. Roy Snelling wrore a checklist of che ants on
Guana Island, buc did not find fire ancs: in face, Dr. Snelling recorded rhe co-
dominance of two species of ants, Pavarrechina lengicornis and  Waswainia
arerapiictata, which we found tn smaller pumbers than 8. fzviced).

[ che future, it would be impaertant to locate and describe the immarture stages ol Dediadeies

tieriis, to monitor the colonization of S. fuzicra and in eftect oo the endemic ane populations. as
well as to continue collecting fulgoroid Homoptera for inclusion in the checklist,

North Carolma State Unicersity is a land-grant university and a constituent institution of The University of North Carolina.
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We wish to thank you and the staff of Guana Island for the opportunity to work on this
project, and look forward to hearing from you again,

Sincerely,
..P_Ca—-——-—
son K. Cryan

TL JW
Charles R. Bartlet

D

A, Deiroderes inermis sp. n., lateral view. B, D. inermis sp. n., frontal view.



A preliminary list of the Fulgoroids Collected from Guana and
Tortola Islands :

Cixiidae
Qliaris sp.
Pintalia alta Osborn

Delphacidae

Neopunana sp.

Saccharosvdne saccharivora (Westwood)
Neomegamelanus prolr. elongatus Ball
Sogata sp.

Derbidae
Omolicna puertana Caldwell & Martorell (from Tortola ocrly)

achilidae
Catonia prob. cinerea Oshborn
Catonia prob. arida Caldwell & Martorell

Tropiduchidae
Neurotmeta viridis Fennah

Flatidae
Pefrusa marginata {(Brunnich)
Flatormenis sp.

s T

Melormenis prob. antillarum (Kirklady)

Issidae

Thionia argo fennah

Colpoptera poss. brunneus Muir

? Neccolpoptera poss. rara Caldwell & Martorell

Acanalconiidae
Acanalonia brevifrons Mulr

Kainnaridae
1 =sp.

‘A1l 1dentifications are tenative ac this poelnt.
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Heretofore no bee flies have been recorded from the British
Virgin Islands (BVI) (Evenhuis, 1983, 1992). Survey work for
other insects in the BVI by The Conservation Agency from 1984 to
1993 has recorded 6 species of bee flies from a total of 9 is-
lands. 1Intensity of survey has varied considerably from island
to island. Guana Island has been extensively surveyed, while
some islands were visited only briefly (e.g., Eustacia, Necker,

Scrub).

Fieldwork was based on Guana Island and many specimens were
collected in Malaise traps at North Bay. Guana is a small island
on the north side of Tortola in the British Virgin Islands
(18°28’N, 64°35’W). While it is small, only 297 ha, and the
maximum elevation is 266 m, it bears a relatively rich biota and
has sustained less damage by feral animals and man than have many
adjacent islands (Becker and Miller, 1992). Scott E. Miller and
collaborators were in the field VII-1984, VII-1985, VII-1986,
ViI-1987, VII-1988, and X-XI-1990. Roy R. Snelling was in the
field X-1991, X-1992, IV-1993, and VI-VII-1993. Material is
split between the Bishop Museum and Smithsonian Institution, with
synoptic vouchers in Natural History Museum of Los Angeles County
and The Natural History Museum (London). A few additional
records were provided from the private collections of Michael

Ivie (Norman Island) and Richard Miller.
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Table 1 summarizes the material available. All the BVI spe-

cies are known from Puerto Rico, and all but Exoprosopa cubana

are known from the U.S. Virgin Islands {(Curran, 1928, 1931).
Despite recent collecting the BVI and U.S. Virgin Islands, Chry-

santhax nero Fabricius remains known only from the type described

from “Americae meridionalis insulis" (either St. Thomas or St.

Croix).

Fieldwork by Miller and Snelling was supported by The Con-
servation Agency, through a grant from the Falconwood Corpora-
tion. We thank Michael Ivie, Tina M. Kuklenski, James D. Lazell,
Richard Miller, and Roy R. Snelling for assistance in obtaining

specimens.
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Evenhuis,
(Insecta,

136.

N.L.

1992.

Diptera): Supplement I. Bishop Mus.

Hee llies.

Family Bombylidae - Bee Tlies: This is o I.lrgu
group tover 750 Notth Amenican spasties) wml s
membess we widely distibuted: Lee flies are
faidy commaon insets, but are probably more
convnon in the atith areas of the Somhwest than
elsewhere, Most of them are stout-bexlied, densely
haity flive of mirdium 1 lage <lze, a fow are
sleawler and new very haity, and a fow are very
smatl tsome Mythecomylinae are only 1.2 mm In
terpthl - AMany have the moboscis long  and
slenddee The adults are fogned an lowers or hover-
ing over or resting on the groundd or Rrass in open
stnny places They ollen visit water holes In arlef
repione, The wings al re<t are IJsU.‘I"V held out-
stretched Mast gpecies are very fast fliers, and
when camght in an fnsect e, by much like a
b My have haicheed o spotied wings (Tlgure
T Phe darvae, a< far as known, are parasitic
e atack caterpittars, prahis, hymenopletous lar-
vaes dmd e ppps nf grasshoppers, Snme females
hower vver hotos amd ¢ revie o5 dipping nuickly 1o
theow inan epg The Larvae crawl inlo the nest ¢ oll
of atee s wasp and wail vntil the host larva has
completed it feoding helrre they ronsume I,

Tech.

Rep.

2

An indexed bibliography of Bombyliidae

1-
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DISTRIBUTION OF BOMBYLIIDAE IN THE BRITISH VIRGIN ISLANDS

a
c
= 5
[a=1 o O fomd .
g -f:%n 5 = ~ g = = b
= v = = eh = = 3
z Z E 5 5 & S 5 g
o < Z @) 15 - Z = o
Heterostylum terrugineum (Fabr. 1805) X
Anthrax oedipus Fabricius 1805 X X
Chrysanthrax gorgon (Fabricius 1805) X b b X b
Neodiplocampta roederi (Curran 1931) b X b
Villa Iateralis (Say [825) X b3 X X X X X X

Exoprosopa cubana Loew 1869 X
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goo Exporition Boulevara

Los Angeles, California 9oooy

24 February 1994

Dr. James Lazell

The Conservation Agency

6 Swinburne Street
Conanicut Island RI 02835

Dear Skip:

Here 1is the description of a recently published new wasp
specieg that I collected on Guana. I haven’'t copied the entire
paper, just the description of the Guana gpecies. The complete
citation 1is: M. Olmi, 1993: A new generlc classification for
Thaumatodryininae, Dryininae and Gonatopcdinae, with descriptione
of new speclies (Hymenoptera Dryinidae). Bollettino di Zoologia
agraria e di Bachicoltura {(ser. II) 25:57-89,.

I have another manuscript nearing completion on a small family
of wasps. There are several new species in the Guana material as
well as a bunch of good distribution records for several other
species. The family itself has never before been recorded from the
BVI, although there is one record from St. Thomas, several from St.
Croix. The manuscript is for a "festschrift® and has to be ready
to go in August. I am still working on an ant identification
manual for a workshop that 1’11 be giving in June. Science marches
on'!

Next week 1I’'ll send the Psorthaspis paper off to Acta
Cientifica. I don't intend to hit you guys up for the cost of the
color figure.

Cheers, etc., to you and Wen Hua. Nummi, tool

Sincerely yours,

Roy R. Snelling

o7

George C. Page Musenm, Hancock Park, s801 Wilshire Boulevard, Los Angeles, California 90036, (213} 85 7-0111

William § HWavt Musewm, Hart Park, 24151 San Fernands Road, Newbhall, California 91321, (Bos) 25.4-458.



Baoll. Zoaol. agr. Bachic.
Ser. I1, 25 (1), 1993: 7-89

Lt

OLMI

A new generic classification for Thaumatodryininae,
Dryininae and Gonatopodinae, with descriptions of new species
(Hymenoptera Dryinidae)

Abstract - A new generic classification is proposed for Thaumatodryininae,
Dryininae and Gonatopodinae. In the subfamily Dryininae the following
new names are proposed in the genus Dryinus: hansonianus, harpax,
arimensis, kovariki, parkerianus, ater, australiae, gibbosoides, pseudoafer
end wuliznus, UL Jouowing new species of Drvitinae ore described:
Dryinus madagascolus, {rom Madagascar; Dryinus lini and choui, from
Taiwan; Megadryinus pulawskii, from Peru; Dryinus cruciatus, from U.S.
Virgin Islands; Dryinus wasbaueri, from Papua. In the subfamily
Gonatopodinae the following new names are proposed in the genus
Gonatopus: aegypll, fortunatus, tussacensis, owaini, pilosoides, ceballosi,
operosus, rufoniger, asiae, Insulae, variabilis, americae, cobbenianus,
flavoides, stephani, boucekianus, In the same subfamily the following new
combinations are proposed: Gonatopus helleni (Raatikainen) and
Gonatopus nearcticus (Fenton). The following new species of
Gonatopodinae is described: Gonatopus sensitivus, from Madagascar. In
the subfamily Anteoninae the following new names are proposed in the
genus Anteon. hirashimai, paraflaccum, gauldense. The male of Antreon
minimum (Fenton), from the U.S.A., is described. In the subfamily
Bocchinae the new species Bocchus rossi, from Waestern Australia, is
described. In the subfamily Apodryininae the male of Apodryinus masneri
Olmi, from Chile, is described and the genus Boechiopsis Olmi is considered
senior svnonvm of Ausiralodrvinus Olmi, The new name Bocchopsis
australis is proposed.

Riassunto - Una nuova classificazione per | generi di Thaumatodryininae,
Dryininae e Goratopodinue, con descrizione di nuove specie (Hymenopiera
Dryinidae).

Viene proposta una nuova classificazione per 1 generi ¢ Thaumatodryini-
nae, Drvininae ¢ Conateopodinae. Nella sotteofamiglia Drvininae sono pro-
posti, nel gencre Drvinus, i seguent nuovi nomi: hansonianus, harpax, ari-
mensis, kovariki, parkerianus, ater, australiae, gibbosoides, pseudoafer e
dayianus. Sono inoltre cescritte le seguenti nuove specie di Drvininae: Dryi-



M. Olmi: Classification for Thaumatodryininae, Dryvininac and Gonatopodinae 73
Females

I Enlarged claw very reduced; approximatelv as long or slichtlv longer than arolium
(012, 709 10 OFmMI, 1084) Lo e e e
_____________________________ 4. Dryinus autumnalis (Olmi) group (formerly Perodryinus)

— Enlarged claw not reduced, much longer than arolium (fiz. 567 in Olmi, 1984) ... 2

Enlarged claw without subapical tooth (fig. 669 in Olmi, 1984) or with at least 2

subapical teeth (fig. 702 in Olmi, 1984); rarely with one only subapical tooth, but in

this case with a very broad apical lamella (fig. 41 Ein Olmi, 1989) ............iiieos

.......... 3. Dryinus lamellatus (Olmi) group (formerly A/phadryinus, Mesodryinus,

Chelothelius, Bocchoides)

— Eniarged claw with one subapical tooth, never with a broad apical lamella (fig. 567

RO o s SO 27 ) T O 3

Nortaulices at least partly visible oo e

................ 1. Dryinus constans Olmi group (formerty Dryinus, Richardsidryinus)

— Notaulices invisible .. 2. Dryinus ruficauda (Richards) group (formerly Tridryinus)

-

Lad

The new species Dryinus cruciatus is belonging to the group [, where it’s
near Dryinus citricofus Olmi and Dryinus flavoniger Olmi. In the key to the
females of the Neotropic Dryinus proposed by Olmi (1989) D. cruciatus can be
inserted at number 3, as follows:

1 Occipital carina invisible i e l.constans Olmi
— Occipital carina complete oOf INCOMPIELE .iit i v e er et eeaeens 2
2 Thorax and propodeum fully or almost fully testaceous ......ccoveeiiviiiieiiinniin.nn, 3
— Thorax and propodeum mostly or fully black ... 4
3 Enlarged claw without lamellae (fig. 563 in Olmi, 1984) ........... 2. citricolus Olmi
— Enlarged claw with a row of lamellae (fig. 7) .o e s 3
3* OQccipital carina incomplete; head with POL almost 0,5 as long as

L S PP PP 3. flavoniger Olmi

..... 24, cruciatus n. sp.

Thaumatodryinus snellingi n. sp.

DescripTiON OF THE FEMALE: fullv winged; length 3,75 mm; testaceous, with
scutellum brown and petiole black; antennae short, approximateiy as long as
head = mesosoma, with tufts of long hairs on segments 5-10; antennal
segments in following proportions: 12:5,5:13:12:13:14:11:9,5:8:9,5; antennal
segment 5 less than ten times as long as broad (13:2); head swollen, granulated,
dull; frontal line absent; occipital carina complete; POL = 5; OL = 2,5; OOL
= §,5, OPL = 2; TL = 3; breadth of the anterior ocellus slightly longer than
OL (3:2,3); pronotum hairy, crossed by a strong transversal impression, duli,
granulated, with tracks of numerous transversal siriae; pronotal tubercles
reaching the tegulae; scutum dull, eranulated; notaulices iittle visible,

3%



74 Bollettino di Zoologia agraria ¢ di Bachicoliura, Ser. i, 23 (1), 1993

incomplete, reaching approximately 0,8-0,9 length of scutum; scutellum dull,
granulated; metanotum shiny, smooth, without sculpture; propodeum dull,
reticulate rugose, without transversal or longitudinal keels; fore wing with a
dark spot beneath the pterostigma; distal part of radial vein longer than
proximal part {(32:12); radial cell almost closed; fore rarsal segments in
following proportions: 17:4:6:14:22; enlarged claw (fig. 8) with two subapical
teeth and a row of 235 lamellae; segment 5 of front tarsus (fig. §) with 24
lamellae without interruption to the apex; apex with a group of 9 lamellae;
tibial.spurs 1, 1, 2.

MALE: unknown

Locus Typicus: Long Man’s Pt. trail (Guana I., British Virgin Islands)

TypPICAL MATERIAL: holotvpe @ in LA

DistriBuTION: only known cf the typical locality.

NoTES: the species is named in honor of the collector of the holotype, Mr. Roy

Figs. 8-11 - Chelae of holoivpes of Thaumatodryinus sneifingi n. sp. (fig. 8); Dryinus
wasbeueri n. sp. (he. 9), Gonatopus sensitivus n. sp. {fig. 11); scutum and
part of metathorax — propodeum of holotvpe of Gonatopus sensitivis .
sp. (fig. 1)) (in dorsal view),

39



AL Otmi: Classification tor Thaumatedryininae, Dryvininae and Gonalopodinac 75

R. Snelling; the holotvpe was collected by a Malaise trap in a drv evergreen
forest on October 21-24, 1992, For the very short antenna Th. snellingi is an
anomalous species of Thawmatodryinus. Usually in fact in this genus the female
antennae are much longer.

In the key to the females of Neotropic Thaumatodryinus proposed by Olmi

(1984) Th. snellingi can be inserted at number 4, as follows:

4

("]

Antennae very short and less siender, approximately as long as head +
MESOSOIMA .iuineernenaieneaaaeiaienterassansasronns . 7. snellingi n. sp.
Antennae very long and slender, at least 1,5 times as long as head + mesosoma . §
Segment ! of front tarsus approximately as long as segment 4; head black or

brown-black ..coooviiii e 3. muacilentus De Santis & Vidal Sarm.
Segment 1 of front tarsus longer than segment 4; head fully reddish or
reddish-testaceous OF 1eS1aCeOUS ......vvviiinmrninnninas R 6
Ocellar triangle very swollen; breadth of the anterior ocellus more than twice as
long as OL oot ve.r 5. bruchi De Santis & Vidal Sarm,
Ocellar triangie slightly swollen; breadth of the anterior ocellus as long as, or
shorter, or less than twice as long as OL ........c.c.a0e. eertererneees 4. rufus Richards

Family Drylnidae: The Drylnidae are rare wasps,
and In most specles the two sexes are quhe dif-
ferent In appearance. Some females are wingless
and anilike. The antennae are 10-segmented, and
the front 1arst of the female are usually pinceriike,

The pecullar Tront tarsi of some females in this
tamilly are used in holding the host durlng oviposi-
tion. The thyinlds whose llfe histories are known
are parachies aof nymphs and adulis of the homop-
terous  proups Tulgordldea, Clcadéllidae, and
Membwdcldae. Dreyinid larvae feed Internplly nn
their host, ahhough during most of thelr develop-
ment 3 part of the body of the larva protrudes from
the host in a <adlike struciure, The parasite, when
full grown, leaves the host and spins a silken
cocnon nerthy, Polyemivyony  occurt In
Aphieldpus theliae Gahan, which attacks the
trechopper Thetia himaculdia (Fabricius), with 40
tu 60 young developing from a single egg.
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DESCRIPTIONS OF NEW WESTERN HEMISPHERE
GENERA OF THE SUBFAMILY DORYCTINAE
(HYMENOPTERA: BRACONIDAE)

By

Paul M. Marsh

Assoclated Publishers
The American Entomalogical Institute
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Braconid Wasps Family Dracdnidae

Aputrs: Anather important group of parasites, averaging very
much smaller than the ichneumon wasps, few attaining Y4
inch in length, and diflering further in having a relatively
shorter abdamen, which is more or less cylindrical rather
than laterally compressed. In habits they are very similar to
the preceding family. The adults are often found at flowers,
The eggs of same braconids give rise to more than ane wasp.
Such eges are waid to be polyembryonic.

Youna: In general, very much like those of jchneumon wasps.

Inrorvance: Almost as important as the ichneumons as de-
strovers of the Iarvae or pupae of moths and butterflies, other
]l\ﬁucndprcrn, and, to a lester extent, becties. Being smaller,
some of these insects can parasitize such tiny hosts as aphids;
Dloated, dead aphids with round heles cut in the top of their
abdoment once contained these littte wasps.

Braconid

Wasp

Cviba guanaensis Marsh, new species
(Fig. 19)

Female, Color: entire body black; scape, pedicel and basal 172 of flagellum yellow,
apical 1/2 brown; legs honey yellow; wings hyaline, stigma light yellow. Body length, 2.0
mm. Heud with veriex and frons suigate, fuce and temples smooth, 14 antennomeres;
mesonotum, scutellum, propleuron and mesopleuron coriaceous; anterior corers of
mesonotum rounded; notauh weakly scrobiculate; stemaulus coriaceous; propadeum with
distinet carinae but without median raised tubercle, coriaceous laterally and within basal
Lrteral arens, rupase posteriordy within areola; first and second metasomal terga surigate-
vurose, second tergum with two transverse scrobiculite grooves, remainder of terga smooth
aned shining; ovipostter about 13 length of metasoma.

Maole. Essentially as in femade; stignia in hind wing angular (Fig. 19).

Hoelotype. Female: BRITISH VIRGIN ISLANDS, Guana Island, 8)-8thn, July 5-
211985, 5 B & Pl Miller. Deposited in USNM.

Paratypes. BRITISH VIRGIN 1SLANDS: 1 female, | male, same daa as
Bolotepe. Deposited in USNAL

Etymlogy. Named for the type locality, Guana Island.
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June 15, 1993

Dr. James Lazell

The Conservation Agency
6 Swinburne Street
Jamestown, RI 02835

Dear Skip:

Notes from Underground finally came out. Enclosed is a copy of the
2 pages relating to my October '92 Guana trip.

The April trip added species and I hope to sort cut a few problems
with my trip coming up on the 23rd of this month. Lianna managed to
get me on.

The description of Psorthaspis gloria is finished and my illustrator
is now working up the final color rendering of this spectacular wasp.
I will keep you informed. Especially when the bills come due.

Two other papers now in progress, both inveolving Guana, including
the description of the new bee species.

Would like to return to Guana in October, if possible. Let me know,

Sincerely yours,
’//7
;2§7R. Snelling

Entomology

RRS/tvr

TSP\
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Solenopsis

Solenopsis invicta, United States (Smith, 1965)

Ants of Guans Island, British Virgin Islands

Roy Snelling
Los Angeles County Museum of Natural History

I've now twice had the opportunity to collect ants In the British Virgin Islands, on & smal! piece of real estate known as Guana Istand.
My report in SPHECOS 23 last year briefly described Guana and provided & simple map to the collecting areas indicated on my data
labels, so I'l! not repeat ali that, noting only that it's & small {ca. 340 hectares in area), low (highest point 246 m), dry forest island.

The entire month of October 1992 was spent on Guana, except a few day-trips to Anegada, Cooper, Ginger, Tortola and virgin Gorda
Islands. In 1991 | was also there during October and collected 11 species of ants. My latest trip added 18 species (asterisked on
following list) in addition to those collected last year, so I guess I can say that it was a pretty successful month. There were a few
surprises, mostly in the form of range extensions for species known from elsewhere in the Puerio Rico Bank but not previously
recorded from the Virgin Islands. Things like Mycetophylax conformis, Trachymyrmex jamaicensis, Camponotus sp. 2, Discothyrea
sp. and Amblyo pone sp.

The last named is represented by two males taken in a malaise trap. Since they are nol associated with any workers, there's no way to
hang a name on them now. Only one Ambiyopone is known from this area of the Greater Antilles, A. falcata, described last year by
John Lattke from Puerto Rico. Most interesting, however, is a single male ponerine also from malaise trap. I thought at fisst it was a

NOTES FRoM UNDERGROUND 8, 1993,
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Hyponera - until [ had it pointed could examune it. Tumed out 10 be a Discothyrea species, but there things get difficuit, since there
appear to be no prior records for the genus in the Greater Antilles. Several are known from Centrai and South America and one from
the U.5." The systematics of Discothyrea is very imperfect at present and is based solely on workers; g£go nothing further can be done
with my lone specimen at this time.

Al present Odontomachus has not been taken, but I suspect it must be present. Similarly absent are native species of Paratrechina (P.
longicornis is introduced from the Old World); whether they were once present and subsequently displaced by P. longicornis or never
had been there cannot now be answered. But, of the several species of Paratrechina present on Puerto Rico, all are decided!y scarce in
the drier forest areas on the south side.

Campanoius sp. 1 and sp. 2 are both undescribed and are apparently widely distributed in the Puerto Rico Bank. Both are comnmon on
Puerto Rico, where they have been misidentified by Wheeler and all subsequent authors as C. usius Forel. The types of C. ustus are
from St, Thomas (American V.L.} and, while in preity poor condition, are very definitely not the same as the ants commanty identified
as C. usius, However, the several infraspecific taxa from Hispaniola attributed to C. ustus do appear to be correctly so placed. The
variety described from Colombia (var. arfiiuacus Forel) is something else, C. usyus is common on Mena, but apparently consistent]y
absent elsewhere in Puento Rico, and ' ve seen no recent collections of it from any of the virgin Islands. The two undescribed species
will be described in *"The Ants of Puerto Rico" (co-authered with Juan Torres) ; we hope lo have the manuscript finished and subnut-
ted later this year.

Myrmicines were the usual mixed bag of mostly native species as well as a few introduced species: Cardigcondyla emeryi,
Monomarium floricala, Pheidole megacephaia . Of these, only M. floricela appears to be common, but never a problem for native
ants. Wasmannia auropunctata and Paratrechina longicornis appear to share honors as co-dominant ant species on the island,
although Wasmannia is largely restricted 1o the forested areas, Bul, while commaon enough, it does not appear in any way o be a
limiting factor for the other ants. Clark, gt al. (1982, Biowopica 14:196-207) have noted that W. guropuncrara proved to be a very
destructive competitor for other ants following its introduction into the Galapagos,

Mycetophylax conformis has not been previously reported from the Virgin Islands, but it does occur on Puerto Rico. Nests are small
and inconspicuous; the cryptically colored workers forage at night and are very timid. My Guana record is based on a single female
collected in a flight wrip.

Another fungus-grower not hitherto reparted from the Virgin Islands is Traghymyrmex jamaicensis, although it is commen in Puerto
Rico. Nests were common on Guana, usually on or near trails. They are easily spatted by the conspicuous light brownish refuse piles,
normally located some distance (up to ca, 30 cm) from the entrance. The entrance itself is about 5-7 mm in diameter, sometimes with a
short turret. Workers forage mostly at night, but even at midday a few may be found moving very slowly through leaf litter. Fruit puip
is commonly used as a substrate for the fungus which is grown in lacey “curtains™ suspended from roots or (occasionally) stones.

Two species of Rogeria were collected in flight traps as sexval forms only. R. foreli is represented in some numbers by both sexes; R.
sp. is based on a single male, Other Rogeria in this pant of the Canibbean include the one recorded by M.R. Smith (1936, The Ants of
Puento Rico) as R. curvipubens Emery. According to Kugler's unpublished revision of Rogeria, Smith’s material represents an
undescribed species collected on Tortola and Puerto Rico, but known only from workers. Kugler also states that wue R. curvipubens
has been collected on St. Thomas and St. Croix, in addition to Jamaica and, on the mainland, Mexico south 10 northern South
America; males are unknown. S¢...

That's it for now. With luck, next year will answer some questions and generate new ones.

Ponerinae Solenopsis germinata (Fabricius)
Sulerapsic sp. |

Solenopsis sp. 2

Trachymyrmex jamaicensus {Andre}

*Amblypone 1p.

*Ditcathyrea 5p.

Lepiogenys pubicepyr Emery

Pachycondyla stigma {Fabricius) .
Dolichoderinge

Myrmecine Darymyrmex jamarcenns Forel

Cardrocondyla emeryi Forel
Crematogaster sieinheili Forel
Cyphomyrmer muruius Mayr
Monomorium ebinimum Forel
Monomaorium floricola (Jerdan)
Mycetaphylax conformus {(Mayr)
Pheidole fallax Mayr

Phewdole megacephaia (Fabrcius)
Pheidole moerens Wheeler?
Pheidole susannge Forel
Ragerwa foreli Emery

Rogeria sp.

*Tapinoma melanacephaium (Fabricius)

Formicinae

Brachymyrmex heeri Forel

Brachymyrmex obicurnior Forel (= B. "obscurus™in SPHECQS 23; lapsus)
Camponotus sexguraius (Fabrcius)

Camponoius sp. 1 (undescribed)

Camponatus sp. 2 {undetenbed)

*Myrmelachisia ramularum Wheeler

Paratrechina lengicorms (Lateille)
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ARANHAS DO GENERO H/BANA BRESCOVIT: ESPECIE NOVA,
COMBINACOES, SINONIMIAS E NOVAS OCORRENCIAS PARA
A REGIAO NEOTROPICAL (ARANEAE, ANYPHAENIDAE)

Antonio D. Brescovit'?

Anstract. Srer gesus [iaaxa BRESCOVIT: NEW SPRCIES, NEW COMDBINATIONS,
SYNUNYANES AND RECORDS FROM NEOTROPICAL REGION (ARANEAE, ANYPHAENIDAF),
Osoriclfa discolor Mello-Leitdo and Tendis bicolor Banks are transferred 1o
Hibana and redescribed. /1. talming, sp. n,, from Guyana, Colombia and Brazil is
described. Two specilic names are hercin svnonvmyzed: Hibano septena
{Franganille) with 4. tennts (Koch) and M, paliidula (Franganillo) with 4. velox
(Becker). New records of H. similaris (Banks), H. tennis (Koch), M. melloleitaoi
{Caporiacco), /1. finilis (Banks) and {{. velox (Becker) arc included.

Kivworns, ANyPHAENIDAE, ARAnear, [figaxa; Neotrorical Reclon: Taxowoay.,
INTRODUCAO

O exame dos tipos de Osoriella discolor Mello-leitdo, 1929 e Teudis hicolor
Banks, 909, permitiv apontar os caracteres diagnosticos do género Hibana, recente-
mente proposto por Briscovit (1991), para o qual as espécies sfio transferidas ¢
redescntas.

A triagem de extenso material enviado por diversas instituigdes nos tltinos
meses, possibilitou detectar wima espécie nova do género, H. talmina, duas sinonimias
novas e ampliaros registros de ocorréncia de outras cincoespécies: A. simifaris(Banks,
1929), H. tenuis (Koch, 1866), H. melloleitaoi (Caporiacco, 1947), H. futilis (Banks,
1898) ¢ H. velox (Becker, 1879).

Colegdes examinadas (curadores entre parénteses): AMNH, American Museum
of Natural Hixtory, Nova lorque (N.1. Platnick), BMNH, The Natural History Museum,
LLondres (P.D. Hillyard), BPBM, Bernice P. Bishop Museum, Honolulu (S.F. Swift);
CAS, California Academy of Sciences, Sio Francisco (C.E. Griswold); FSCA, Horida
State Collection of Arthropodys, Gainesville (G.B. Edwards); IBSP, Instituto Butantan,
Sdo Paulo (V.R. von Eickestedt); lLINH, /astitute of Jamaica, Natural History Division
(T.H. Farr), INPA, Instituto Nacional de Pesquisas da Amazonia, Manaus (C. Maga-
Ihdes Fitho); JAK, Colegio particular John A, Kochalka; LNK, Staatliches Musewn fiir
Naturkunde, Karisruhe (H. Holer), MACN, Museo Argentino de Ciencias Naturales
“Bernardino Rivadavia™, Buenos Aires (E. Maury), MCN, Museu de Ciéncias
Naturais, Fundagdo Zoobotinica do Rio Grande do Sui, Porto Afegre (E.H. Buckup),
MCZ, Musewm of Comparative Zoology, Cambridge, Mass. (H.W. Levi); MNHN,
Musenn National d" Histoire Natrelfe, Panis (C. Rollard); MNRJ, Museu Nacional,
Universidade Federal do Rio de Janeiro, Rio de Janeiro (A. Timotheo da Costa);
MUCV, AMuseo de Biologia, Universidad Central de Caracas, Caracas (G.A. Pereira);
MZSP, Museu de Zoologta, Universidade de Sdo Paulo (J.L .M, Leme); RLCB, Colegiio
particular de Renner L.C. Baptista.

! Muscu de Cidncias Naturais, Fundagio Zoobetinica do Rio Grande do Sul, Caixa Postal 1188, 20004970
Porto Alcere RS, Brasil,
2 Bolsisia CAPLS.
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Hibana tenuis (Koch)

Anvphaena tennis Koeh, 1866: 211-213, pr. [X, fig. 140 (holotipo ©, BMNH 1916.6.1.839, Santo Domingo,
Republica Dominicana, examinado)

Avalia tenuis; Simon, 1897: 97,103,

Avsha seprena Frangamillo, 1935; 23 (sintipos | 3 1 Q, de Serra Maestra ¢ Santiago de Cuba, Cuba,
provavelmente na Acadammiade Ciéncias de Cuba, Havana, ndo examinado, partinm, apcnas a [Smca);, 1936:
LI7 {partim, apenas fig. 65b); Bonnet, 1Y55: 837, Svn. n,

Hihana tennis, Brescovit, 1991 734.736.

Smonimia, A fémea de A. septena ligurada por FranganmLo (1937) apresenta

as bordas laterais do epigino largas, alongadas e afiladas no apice como em /. tenuis.
Registros novos. [1ias Baraseas, Hha Bimtni: South Bimimi, | Q, 12-18 X11.1952, A M. Nadler col.

(AMNH): liha Eleuthera: James Cistern, | Q, 1.1V.1953, E.B. Havden, L. Giovanclli col. (AMNH 258); I'ha
Nassau: 2Q, 1945, A.S. Vernavcol. (AMNH); Itha New Providence (7 mithas cestedal. Nassau), 1 Q,4.1. 1953,
E.B. Havden, L. Giovanclli col. (AMNH); Itha Long: (colctado no mangue), [ ¢, 12-15.1.1966, Istand Project
Staff, Univ. P. Ricocol. (AMNHY; Ilhas Caicos; Cay s (4 mithas ao sudesic), | ©,27.11.1953, E.B. Haxden, Rabb,
L. Gigvanclli col. (AMNH 1 78), Cona. Sinar del Rio: ha de Pinos, | Q, 7.1, 1950 (FMNHY; Sicrra dc Analc,
PO, LLI947, M. Barro col (AMNH). Cienfiregos: proximo a Cienfucgos (Passo Caballos), | ©, 18.L1954, L.
Rosscol (FMNH), 1 ©, 2011954, L. Rosscol. (FMNH). Havana: Santiagode Las Vegas, 1 Q11952 N.L.H.
Krauss col. (AMNIEHY: Havana, | ©, 20.1X.1944, Ossuo-Alcmain col. (AMNH); Santa F¢, | ©, A. Archer
col (AMNHY; Sicrra Macstra (Loma del Galo), 1 ¢, 26-28.V.1959, MW, Sanderson col. (AMNI C59-5).
Sontiavo de Cuba: Cuabitas, 1 Q, 10X 1955 (AMNIH). Jaxtaica. Montego Bay, St. James, 2 (3 1 Q, 1L 1952,
HLV. Southby col (LINH); St. Andrew (Monte View), | 3, 1X.1950,C.B. Lewis col (UNEH ) 1.0, 7.11.1960,C.B.
Lewis col. (1IN, (Cross Roads), | f, 28.VIL1955, A, Archer col. (AMNHY), Parish (Campus, Universily of
the West Indies); | . 17. X1 1986, W.J. Pulawski col. (CAS); Kingston, 1 3 1 ©, X1.1958, G.R. Proctor col.
{1INH): Golden Grose, 1 o, 26.VH. 1960, P. ¢ V. Vaurics col. (AMNII); Torrington, | 5, 18. VI 1960, Vaurics
©col. (AMNHD). Rrvontiea Dosenicana, Santiago Rodrigucs: Moneion (Mao River), [ ©, 23.X.1986 (BPBM;
3 ki aleste de Moncion (350 male), 1 Q, 30X 1986, G. Greenficld col. (BFBM). Porto Rico. Mavaguez,
FQ,21-22.111955, A.M. Nadlercol. (AMNI), Muertos Island, 733 Q,28.V - 24. V11959, Mcdina, Maronelt
col (AMNIY: Lajas, 1 o, 13111961, AM. Nadler col. (AMNH); Camuy, | Q, 24.1V.1930, Leonard col.
(AMNE); Vega Alta (em lolha de pimenta), | ©, 29.XI1.1931, A.S. dills col. (AMNH); Cavo Ahogado, 2 Q,
JU1964 - 3VILIV66, Isl. Project Stall, Univ. P. Rico col. (AMNHY; Vivero de Cataling (Paliner), 2 Q,
P70 1961, A M. Nadler col. (AMNH): Vega Baja, 1 ©, B.XILI931, AS, Mitls col. (AMNEHD; San Schastian,
2Q,IV.1963, 8§ Accvedocol (AMNH); Palominitos Island, 2 3, 1 7.11- 15.1X. 1966, H. Heatwole, F. Mckenzic
col. (AMNI); Pincros Island, § o, 24 IX. 1964, H. Healwole, F. Mckenzie col. (AMNH); Desecheo Island,

1 3.27-29 V1965 H. Heatwole, F. Mckhenzic col. (AMNHY, San German (Port Grilo), 2 ¢, 2311 - 4.1V 1955,
AN Nadler col (AMNH): Alogado Key, 1 ©, 12-16.T11 1966, Isl. Project StalT, Univ. P. Rico col. (AMNH),
Carvo Comedio, | o, 6-11 111966, Isl. Project StalT, Univ. P. Rico col. (AMNH}. Lnas Vikarxns. Saint Joln,

I g2Q, VIVILIVSE AF Arclicr col. (AMNH): 1 Q, 91111925, F.E. Lutz col. (AMNH); 2 Q, 18.XIL 1965,
[sl Project StafT, Univ P Ricocol. (AMNH); Saint Thomas: Crovwn Monts {1500malt), 11, 7.VIL ISR AF.
Archercol (AMNHY; Denmark Hill, 1 Q,30.VI-21X. 1957, A F. Archer col. (AMNHY); Flagstok FHill (Stunipy
Day ) L f, 7. VI 1938, Sandersoncol. (AMNLHY; Charlote Amilia, 1 Q, 3. VI 1911, F.E. Lutzcol (ANMNIT); Saint
Crorc.2Q, 2211 1925 F.L Lutzcol. (AMNH); East End, | g 1Q, 15 X1 1965, Isk Project StalT, Univ_ P. Rico
col (AMNH, Cristiansted, 1 Q (AMNHY, 1 32 Q, 15-16 11955, A M. Nadler col. (AMNED. Axriras
Hor ssorss, [lha Saba: (40tmealt), |, 12- 151 l‘)ﬁﬂ B. Malkin col. (AMNID . {tinss Virairns Brivinicas,
Tha Guana: 10, 2 VILI96S Ist Project StafT, Univ. T Ricocol. (ANMNH), North Bay 1 o (MCZ); ha Tortola:
— Marina Kev, 1 Q4 VIEIUGS T Heatwole, R Lewins col (AMNID; Iha ClC‘llTl!alLll 234 Q. 3UNVLIVGS,
=~ H Heatwole, R Lewis, F Mchensic col (AMNHY); Hha Scrub, 1 Jd2Q. IVILID63 Isl Project StalT, Umiv.
—» P Ricocol (AMNHY, Road Town (100 malt ), 23, VIT 1972 N L 11 Krauss col. (AMND, Long Bay Estate,
L. 28 VOGS Tsk Progeet StalT, Univ . P Rico col. (AMNI, Tha Ancgada: 1 Q, 12 XL 1966, 11 Beauy col.
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(AMNHY; llha Virgem Gorda, t 34 Q, V111976, A.M. Chickering col, (MCZ), | g 1 Q, X1.1966, H. Beatty
col. (AMNHY); Itha Nevis: Charlestown, 3 Q, X1 1967, N.L.H. Krauss col. (AMNH); llha Redonda: proximode
Antigua, 1 Q, W.L. Branch (MCZ); 11ha Saint Kius: Bassc-Terre (S50 malt), 1 Q, VL1976, N.L.H. Krauss col.
(AMNH); Antigua: Crosbics, | Q, 21.VIIL. 1967, Sabath col (MCZ); Reeds Point (préximo de Jolly Beach, sob
rochas vulednicas), 2 ¢f, 2. VL1963, Wacring col. (AMNHY), Saint John's {100 m alt), 1 Q, VIL1979, N.L.H.
Krauss col. (AMNH); lha Montserrat: Plymouth (100-200malt.), $Q, VIL1971, N.L H. Krauss col. (AMNH);
Iha Ginger: | Q, 25.V.1966 (AMNH); llha Necker: 1 Q, 6.VI.1966 {AMNH); Itha Norman: 1 Q, 26.V1.1966
(AMNHY}; (Dcad Man’s Chest), T Q, 26.V.1966 (AMNHY), liha Feier: 2 Q, 2.VILL1965 (AMNHY; 1lha Fallen
Jerusalem: 1 Q, 24.V.1966 (AMNH]; liha Little Jost Van Dhvke: 1 3, 27.VIL 1965 (AMNHY; liha George Dog,
1 Q, 7.VI.1966 (AMNH); ttha Cooper, 2 5, 23.V.1966 (AMNH); todos colctados pelo Isl. Project StafT, Univ.
P. Rico col. Guabar.vre, Dumaine Duclos, | o, 24-26.VI1.1960, Vaurics col (AMNH); 1lhas dc Saintcs (Terre-
de-Haut), 1 Q, 1-4.VIL1960, Vauriescol. (AMNH). Donmvica Bataka, 1 5,30.1. 1968, B. Malkincol. (AMNH),
Partsmouth (100 malt.) T o, VIL1979, N.L.H. Krauss col. (AMNH). Martiveca. Diamant, | 3, 18. VL1960
{AMNH), Trois Lictcs (Ansemitan), 1 Q, 10-11.V1.1960 {AMNH); Point Ferret(la Caravelle), | Q, 19.V1.1960
{AMNHY), Saint Annc, | Q, 20.VL.1960 (AMNH); todos colctados por P. Vaurics; Fond-La-Have, 1 ¢4, 8-
2.1.1955, A.M. Nadler col, (AMNH). SanT Vincent. Kingston (200 m alt.), 1 Q, VIIL 1976, N.L.H. Krauss col.
(AMNHY). Granana, Proxing de Sainl George, | g1 Q,3. Vi 1950, L. Isaacs col. {AMNH). Trivoao v Tonago.
lha Liule Tobago: 2 Q, 4.1V.1966 (AMNH): Trinidad. Mont Saint Benedict, 1 Q, X11§931, J.G. Mcvers cal.
(AMNH 2312). Nicanacuas, Granada: Granada, | o, N. Banks col. (MCZ). Covoamta. Antiognia: Mcdcllin,
1 g, 1-11.1963, P.B. Schncble col. {MCZ),

Distribuigiio geografica. Aménca Central, [lhas Bahamas, Grandes e Pequenas
Antithas, Trinidad, Tobago, Venezuela e Colémbia,

Anyphaenidae




Clench, William J. 1939

Land shells of Guana island, Virgin Islands,

West

Indies

Memor ias de la Sociedad Cubana de Historia Natural.

13: 287-288

LAINND SHELLS OF GUANA ISLAND, VIRGIN ISLANDS,
WEST INDIES

BY WILLIAM J, CLENCH

Surprinsingly little is known about the land mollusks of the
various islands composing the Virgin Island group. St. Thomas and
St. Croix, among the larger islands, are well known, the others very
imperfeetly so, and their few reeords are seattered in many different
reports. Most of the smaller islands are wholly unknown regarding
their terrestrial mollusk fauna, though of course, there is no reason
Lo suppose that their faunistic relationships would differ from the
larger islands in their immedinte vieinity,

Reeently Mr. and Mrs. George T. Dewey, Jr., of Worcester, Mas.
sachusetts, have paild three visite to Guana Island® one of the
smaller islands in this group and very kindly collected a series of
land shells, as well as a large series of the marine forms., Though the
following list is small, it is the first, so far as 1 have been able to
trace, for this island.

Guana Island, though irregular in outline, is dproxhnauﬂy one
and one-half miles in diameter and is only one half mile off the
northeastern end of Tortola Island. Both islands are within the ten
fathom contour line on the Virgin Island Bank, The approximate
center of this island is North Latitude 187297 ; West Longitude 647347,
The highest altitude is 180 fect (United States Hydrographie Chart
no. 904).

(1) Tho name of thia lsland has, until very reeently, been called Guano, a
chango from Guona, a much earlier apolling on tho charts, The older spelling
has now beon nowly adopted in the Weat Indian Pilot. Tho namo ie vory probably
o corruption of tho word “‘Ipuana'’ and not a dircet use of tho word guano,
Thore are no present indicntions that guano doposita ever existgd on tho island,
ot least in auy commercial quantitics,
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MEMORIAS DE 1.4 SQCIEDAD CUBANA DE HISTORIA NATURAL
Nerifing virginea Linn.
Alcadia fovcata Pfr,

Helicina foveala I'feiffer 1833, Proe. Zool, Soc. London, p. 53 (St. Thomas),
Alcadia {Eualcadia) fovcate Pr{, A, Wagner 1607, Conchy Cab, 1, pt. 18, ace, 2,
p. 58, pl. 9, figs, 1.3,

Warner's figure of the base of the shell (fig. 2) does not indicate
the granulose surface of tlie umbilieal depressivn and the parietal
wall, Individual specimens are generally unicolorons though two
distinet color types of vellow and brown exist. There is a faint and
parrow band at the whorl periphery,

Chondropoma toriolense Pfr.

Tralia pusills Gmel,

Melampus flavus Gmel,

Pedipes mirabilis v. Mihl,

Physa cubensis Plr.

Subuling oclona Brug.

Opcas micra Orh.

Obeliscus swifttanug Pir.

Hojeda subaguile Shutt. (Plate 36, Hig. 2,)
Plagioptyciia nomoraling Petit

Plagioptycha cuclasta Shutt,

Heliz cuelasta Shutt, 1854, Mitth, Natur, Ges,, p. 38 (Ponece, Puorte Rico).

This species has been considered a Thysanophera, but on eoncho-
logical grounds it appears to be a Plagiopiyehe, and not far removed
from the P. indistincta T6r. group of Ifispaniola. It possesses
columellar fold, similar to this latier specics, though it lacks the
basal or apertural tooth. The axial eostae in curlasta are exceedingly
fine, mueh finer than that exhibited by mdistineta,

Aguayo™ first indicated its cepoloid relationships, but 1 am iu-
clined to helieve tlat this species is in the penus Plagioptycha rather
then Hemiirochus.

—_—

(2) 1934, Mem. Soc. Cubana Ilist. Nat 8, p. 94,
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Department of Biology

The University of Michigan  Ann Arbor, Michigan 48109-1048

Telephone (313
Fax (313} 747-0884

11/8/93

Dear Skip,

Thanks for the copy of Clench's list of land snails from Guana in the
1930's. 1I've already got a copy, though, and provided one or two to the famed
Guana Island Tibrary of natural history. Clench made a little cottage industry
out of publishing 1ists of snails from small Caribbean islands. By and Targe,
they are not very useful, though this one is somewhat interesting inasmuch as
there are several differences between his Tists and mine. Perhaps these would
interest you.

Clench Tists 13 species of "land" snails. Of these, 5 are associated with
either fresh water or salty zones around the isTand (though he doesn't discuss
this), and currently I cannot find any of these species alive on Guana. Of
the 22 species of strictly land snails I have found on Guana, the two most obvious
species to a casual observer are not even listed by Clench, suggesting they were
imported to Guana Ssince his report. Most of the others are microsnails which
his collector simply overlooked because he wasn't usina the required collecting
method. Of the native land snails of the BVI, another 1-3 species of macrosnails
might possibly be expected from Guana, but I have yet to see them there. This
is because they would be inhabiting hot, dry scrub areas and I haven't really
searched those few areas on Guana for snails.

I hope you had another exciting season on the island. ['d be interested to
know if Roy is able to convince the managers/owners to let him on the island for
a week or so in February. If he does, please let me know, since I'd Tike to
make sure he surveys flowering Sida eqgersii for pollinators.

Cheers,
-
gond

P.S. My first snail paper will be sent off to Nautilus soon, though it doesn't
deal with the BVI much.
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6 Swinburne Street

Jamestown, RI (02835

Dear Skip:

I have Jjust writtcen ©O Noel Snyder and Herp Raffaeie ,
{sample enclosed) to sound them out on our plan. T
hope that I shall be hearing from them shortly.

I am also enclosing a copy of suggested wording for
the ad that I suggested be put in Ornithclogical
Newsletter. Once approved, this should be submitted
without delay. I believe the deadline for the next
issue (published quarterly} is December 1st.

When you were on Necker Is. 1 did reiterate to Henry

. my feeling that offering some salary might be money

well spent in this case. He offered no objection at
the time. I was tempted to send him copies of the ad
plus letter s¢ that he would be reminded of what
essentially was agreed upon, and that, as promised, I
am moving forward on these issues. But I thought
that perhaps you might not like my dealing with him
directly, so I leave all that to you.

We leave shortly for the Bahamas, so I am anxious to
get this to you before departing.

Thanks again for inviting me to Guana. I hope that
useful things will result from that visit.

Regards to you and Numi,
\ ‘\\\_
2948 Southern Avenus _;2_-
Memphis, TN 38111 ____ﬂ*,;ffi
encl.

PS: You might make note of RARE's new address/phone.

fa non-profit, volunteer organization dedicated 1o the conservation of endangered tropical wildlife and iis habitars)

®
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28 October 1993
Mr. Herbert A. Raffaele
5232 Cherokee Avenue
Alexandria, VA 22312

Dear Herb:

I am writing to get your opinion about a proposed
ecological study of Pearly-eyed Thrasher. I have just
returned from a week on Guana Is., B.V.I., where I was
deeply impressed by both the thrasher's abundance and
the paucity of other small birdlife, and couldn't help
wonder about a possible connection. The relative
lushness of Guana would suggest an ability to support a
richer avifauna, both in terms of variety and numbers.

The present owner of Guana is very much concerned with
the island's biota, and has expressed interest in
supporting some basic research on the thrasher. Attached
is a proposed ad for possible placement in Ornithological
Newsletter giving some of the parameters of this support.

My question to you is: do you think the thrasher is
implicated in the seemingly diminished bird fauna on
Guana and other small islands in the region, and do you
think basic research in this area would be productive and
useful in the context of biodiversity and conservation?

Before pushing further in this direction, I thought it

prudent to solicit your views.

Very sincerely,

David O. Hill
Founder

2948 Southern ave,
Memphis, TN 38111
{301)458-2050 or 323-8126

attachment
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5 December 1993

Dear Skip:

Enclosed is a copy of a letter just received from Herb
Raffaele in response to my letter of Oct., 28 asking his
opinion about Pearly-eyed Thrasher research. It contains
several valuable suggestions.

At this point I haven't a clue as to what you wish me
to do, if anything, from here on. I'll assume, for now,
that you wish to follow through with this yourself.

Charlotte and I are just back from Connecticut where we
left a nearly full moving van being lcocaded with the last of

our stuff. As of Friday, Dec. 3rd, we are out of CT for
good.

Best wishes to you for the coming holidays.

Sincerely,

o

2948 Scouthern Avenue
Memphis, TN 38111

P)the C:S\»g 172 . lch : DAU?& ol dracde
doisn  Acndt  Awd Tc-ek'm
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In Reply Refer To:
FWS/IA

November 22, 1993

Mr. David 0. Hill

RARE Center for Tropical Conservation
1616 Walnut Street, Suite 911
Philadelphia, PA 19103

Dear David:

Thank you for your letter of October 28 inquiring about the
possible impact of the Pearly-eyed Thrasher on Guana Island. Off
hand, I would not be surprised if the Thrasher did have a
significant impact on the avifauna of such a small island.
However, this is conjecture. For starters, you will want to review
the work of Wayne Arndt who did his Ph.D. on the bird, and that of
a former Puerto Rican Parrot field worker, John Tapkin(?), who did
his M.S. on the Thrasher. Perhaps the existing research on the
Pearly-eye is enough to permit intelligent guesses as to what may
be happening on Guana. If new research is needed, so be it, but I
would not simply jump into it.

As to the utility of such research in the context of biodiversity
conservation, I would say that research, in and of itself,
contributes little. I would want to know how directly the research
is connected with the interests of local managers, what is the
capacity of the local managers to use the data, whether the data
has any use beyond the particular case at hand, whether skills have
been transferred to local individuals, etc.

I hope these comments are useful to you. If you desire to discuss
this matter further, please give me a call at 703 358-1767. I will
be ocut of the office until the first week of December.

Slncerely,
/
ol

ﬁerbert Raf aele
‘Western Hemisphere Coordinator



December 17, 1993
P.0. Box 426
Portal, AZ 85632

David 0, Hill

2948 Southern Ave,

Memphis, TN 38111

Dear Mr. Hill,

I apologize for being slow in responding to your letter of 28
October. I have a strong bias toward attributing almost everything
in the world to the influence of Pearly-eyed Thrashers -— after watching
their 1mpacts on Puerto Rican Parrots for a number years. In our
Puerto Rican Parrot study we were able to document a verv significant
negative correlation of abundance of thrashers with abundance of other
specles, across a wide variety of habitat types, and we strongly suspect
this was a direct result of predation by the thrashers. This was all
written up in our book on the Puerto Rican Parrot {(published by Western
Foundation of Vertebrate Zoology in 1987 -- see enclosure).

In mere recent years thrashers have continued to increase in
Luquillo Forest, while other birds have continued to decline. One
specles appears to have disappeared virtually entirely now —— the
Puerto Rican Sharp-shinned Hawks -- and for thls specles such a result
may trace both to direct predation on sharpshin eggs and young and to
negative effects on the sharpshin”s food supplies,

Thus, I strongly support your interest in developing research on
the thrashers, although I cannot give you any direct data on impacts of
the thrashers on other birds on the particular islands you are working
with. I"ve been recommending such research to prospective graduate
students for many years now.

Best wishes,
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-
Thir CoMMERCGIAL APPEAR

Pilot strives to aid wingéd friend

By William Thomas
The Commercial Appeal

It's not casy to find a West Indi-
an whistling duck.

David O Hill, a Mcemphis pilot
tor Federal FExpress, hegan look-
ing for once in 1962 Almost 30
years later, on a Janmary nipht
i 1900, he caught a glimpse of
three sitting on a pond i Little
Cayman Island. In that moment,
things changed lor both Hill and
the whisthing duck.

“Iowas alraid this threitened
bird mipght quietly tade out o ex-
istence winle nohady noticed,”
said HHIL nsting that the duck's
noctirnal hahits, retiringe na-
tre and its rangie outside the
Ttted States keeps at out of the
publiceye “Soldecided totry 1o
do something abaut it

It was not the Hrst time Thil,
who hikes birding almost as
march as s ing, had tried ra help
nature along. Twenty years agao,

while hased 1n
Phitadelphia,
he founded the
RARE  Center
for  Tropical
Conservation
to save threa-
tened  species
und their hahi-
tats in  the
Americas.

The organi-
zation intiat-
cd  the save-
the-whales
movement and tocused atten-
tion on dwindling trepical tor-
ests. It oalso worked to protect
rare parrots,

In fact, it was on a parrot trip
to Lattle Cayman Istand that Hill,
on the night of a full moon, saw
the three whsthing ducks. He re-
turned 1o Memphis and put to-
pether a recovery plun tor what
has heen called the most endan-
gered duck in North America.

The latest phase of that plan

involves 11,000 color posters —
some in English, some in Span-
islhh — that call attention to the
plight of the duck and urge its
protection. The posters were
produced by a Memphis adver-
using firm (Rutland Simmons
Group) and will he hung in the
Bahamas, Jamuica, the Virgin Is-
lands, the Dominican Republic,
Puerto Rico, even Cuha.

"It will take five or six trips
over the next two years to put up
the posters in airports, post ot-
fices, schools, groceries, even
hars where hunters gather,”
said Hill. The itdea 1s 1o build
awarceness of the hird in its
shrinking hahitat.

"We're also looking for re-
fuges where we can re-introduce
the hirds. And we're looking for
help, particnlarly from volun-
teers who have some connection
In the Caribhean and would like
to join thoe effort to save the
whistling dnck.”™ (1L can De
contacted at 458-2050.)

Is whistling duck NMorth Ameri-
ca's *most endangered”?
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NATIONAL MUSEUM of
NATURAL HISTORY

SMITHSONIAN INSTITUTION
Skip lLazell
Box 32 Road Town, Tortola
Guana Island Wildlife Sanctuary
British Virgin Islands

02 December 1992
Dear Skip:

A short while ago we received a package of bird bones (of a
flamingo) which your nephew kindly sent to us through the post
office on St. Thomas. Although his letter is neatly written, I
can't make out his signature. Please thank him profusely on our
behalf and if you would clarify his name, we will put him in the
record as the collector.

Lots of unfortunate incidents have occured in the last year
between Fish and Wildlife Law Enforcement and museum collectors
that has caused us to be afraid of "donations" (particularly
imports) that arrive sans salvage or collecting permit. The
innocent acceptance of a picked-up, dead bird, even of a non-
endangered/threatened species could mean that the museum could lose
all collecting permits {(minimally), or be heavily fined, or both.
I hate to be such a bureaucratic turd, but do you have any sort of
permit from the "gov'mint" of BVI that allows you to collect or
export salvaged birds, of which you have sent us two this year (the
Phoenicopterus and a Black-Bellied Tree Duck) ? If you have such,
could you please send me a good copy? Sorry to have to ask this of
you... and thank your nephew !

Very truyly yours,
hl
J. ﬁhlllip Angle

Collections Manager
Division of Birds

Al s 2. x. 9232 met me,.’

BEDICATELD T USNDEFRESTANDISG ToL SATURAL WOXL D AMND OLD R T A ~ 0T

WASTHINGTON 1 203
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The Coseroation Agengy

Eapploration, Education, and Research
Lresidt
a%’”“ & _?2:;/ BD 6 Swrinburne Sireer

.. Gonanccut Tiland
207499 - 21.11.94 :
2652 RI 02835 U S A

Dr. Rose Chabert

DNR Scientific Research
P.O. Box 5887

San Juan, PR 00906

Re: White-crowned pigeons

Dear Jose:

For many years. it has been our hope to reestablish the white-crowned pigeon in the
British Virgin Islands. They formerly nested there, but were hunted out by about 1950.
Now, no hunting is allowed in these islands.

We would like to obtain up to six fledgling birds and put them on Guana Island. The
entire island, ¢a 300 ha, is a wildlife sanctuary. Miguel Garcia and George Proctor know
it well and can attest to the good quality of the habitat,

If you agree, I will come to San Juan and transport the birds directly to the BVI. I would
need someone to help me catch the birds (Miguel might be able to organize this). I would
also need a veteninary certificate,

Let me know what costs or expenses you anticipate this Agency will need to cover, apart
from my room and board (I would probably stay at U.P.R., Rio Piedras). I do not know,
for example, how difficult or time-consuming it will be to catch the birds. I do remember

seeing nests in trees on a golf course that looked fairly easy to reach by ladder.

I look forward to seeing you soon,

All best wishes

James (Skip) Lazell, Ph.D.

A Jf(e/z{yfc Non Brofit Gaoqﬁomﬂkm- o Gontributions Far-dedictible « SRS 05 2892995
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207 425 -2652 RG 02855 US A

24 March 1994

WHITE-CROWNED PIGEON RESTORATION: BRITISH VIRGIN ISLANDS

The white-crowned pigeon, la paloma cabeza blanca (Columba
leucocephala) was formerly abundant in the British Virgin Islands but extirpated
there as a breeding bird before 1970 (Mirecki, D.N. 1976. Report of the
Cambridge Omithological Expedition to the British Virgin Islands. Churchill
College, Cambridge, UK: 44 pp.) It is the hope of The Conservation Agency to
restore a breeding population to these islands.

Reasons for Extirpation

Mirecki, (op. cit.) gives no reason for his statement that this species
"declined drastically" to the point where only it is now "only a casual visitor."
Local authorities vary in opinions. Wiley (1985, Bird Conservation 2:107-159)
listed habitat loss as the principal cause of general avian decline in these islands,
but it seems as though suitabie habitat remains in the BVI, especially on Guana
Island. I have made direct comparisons of Puerto Rican breeding habitat with that
available on Guana, and the Guana site seems less disturbed and more diverse.
Wiley (op. cit.) listed shooting as the second greatest cause of loss, and this seems
likely to me. White crowned pigeons are delicious, in strong contrast to the scaly-
naped pigeon (Columbag squamosa), which local people disdain as food. Afier
World War 11, it is said that guns were plentiful and hunting was a regular thing.
Prior to making all hunting illegal in 1972, the white-crowned pigeon, West Indian
whistling duck, masked duck, and roseate flamingo all disappeared. Populations
of bridled quail dove and Bahama duck were reduced to rarity, but these species
have come back and are now common on some islands (Lazell, J. 1989. Guana: a
natural history guide. The Conservation Agency, Jamestown, Rhode Island, USA:

A JamzyQ /*/éf&;bﬁ()ﬁk- 67‘9/7&0/?1[14’9/& o Contributions Gax-deductddle + SRS 05 0392998
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20 pp). Because gun ownership and hunting are now both illegal throughout the
BVI, we believe restoration can succeed.

Restoration Site

We believe the Guana Island Wildlife Sanctuary is an ideal site to attempt
restoration. The island 1s 340 ha and has extensive mangrove swamp bordering a
salt pond. The staft will feed and care for the birds throughout their
acclimatization period, and can continue to supply food indefinitely. According to
Dr. George Proctor, P.R.D.N.R., who has conducted detailed studies of Guana's
flora over a span of several years, the vegetation there today is in unusually fine
condition and species diversity is remarkably high. We believe the Island's
resources can €asily support a population, especially if subsidized in the early
stages.

Plan

We would like to bring six (6) fledgling white-crowned pigeons from
Puerto Rico, or Culebra, or any other island within the purview of PR.D.N.R., to
Guana Island in the spring of 1994. The birds would be reared in captivity until
able to fend for themselves, then released in the immediate area of the Island
manager's home. The birds would continue to be fed around this building so as to
monitor their health. We hope this nucleus would breed as soon as 1995, and
possibly attract some of the reported strays from other populations.

To complete this project we need to obtain the young pigeons and a
veterinary certificate, presumably from Dr. Juan Torres or Dr. Guzman, of U.S.
Dept. Agriculture, or both, and the cooperation of the BVI Ministry of Natural
Resources. This Agency will cover any costs involved provided they are not too
great!). We will make plans and ascertain costs well in advance.

James D, Lazell, Ph.D.



5 December 1993

Dr. Skip Lazell

The Conservation Agency
6 Swinburne Street
Jamestown, RI 02835

Dear Skip,

First of all, boeth Jeannine and I would like to thank you for
inviting us to Guana. We had a great time and wish to return next
year. I just finished analyzing our survey data and am sending you
(a) two computer print-outs of our raw data {(in chronological order
and sorted by island, species and sex), and (b) tables that
summarize these data. The sound recordings are yet to be analyzed,
but I have a contact at Univ. Victoria, who may be able to help us.

In total, we obtained information on 193 Eleutherodactylus
antillensis and on 62 E. schwartzi (Tables 1A and 1B). Females and
juveniles are under-represented on all islands, probably because
they are so hard to locate. All the observations are independent,
because we did not collect data in the same location more than
once. We carried out the surveys systematically each night, usually
by walking along the path in two groups and recording
captures/siaghtings/calls of frogs within a certain, wvariable
distance from the path. We attempted to investigated all habitats
from ground to as high up in the vegetation as we could see. On
Guana and Virgin Gorda, we systematically recorded every male,
including cases when the male was toco high up in the vegetation to
reach or when it escaped. This provides us with an estimate of the
potential bias in our data, resulting from the fact that we could
only measure males that we could catch. On Guana, this bias is 61%,
and on Virgin Gorda, it is 30%.

The data show some interesting patterns in terms of (a) size
of both species on different islands, and (b) their habitat use.
Adult males of E. antillensis are significantly smaller, in terms
of their weight and length, on Virgin Gorda than they are on Guana
and Tortola {Tables 2A and B). Similarly, adult males of E.
schwartzil are smaller on Virgin Gorda than on Tortola (Tables 3A
and B). Several explanations for this are of course possible.
However, it would be interesting to compare male mating tactics of
E. antillensis on Guana, where the population density is lower and
males are larger, to those of males on Virgin Gorda, where the
population densities are higher and males are smaller (on the
average; we did catch some large males).

The perch height of male E. gantillensis also appears to differ
between Guana and Virgin Gorda (Table 4A). The data for Tortocla
lack recordings of males above 250 cm and thus are not directly
comparable. On Guana, a larger proportion of males called from
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above 250 cm than on Virgin Gorda (48% versus 9%, respectively).
Male E. antillensis were found in a variety of microhabitats,
including trees (usually leaves, occasionally woody branches or
trunks), low woody understory shrubs, agave, bromeliads, herbaceous
plants, dead vegetation and cacti (Table 5A). The microhabitats
used, as well as perch heights, probably reflect the availability
of different types of vegetation on the different islands. The
limited data for females and juveniles suggest that they use
similar microhabitats as do males.

Most male E., schwartzi perched below 200 cm in the vegetation
on both Tortola and Virgin Gorda (Table 4B). Interestingly, on
Virgin Gorda, most male E. schwartzi, unlike male E. antillensis,
called from bromeliads, but no such trend is evident on Tortola
(Table 5B), However, we noticed that E. schwartzi appears to be
associated with moister micrcochabitats than E. antillensis on both
Tortola and Virgin Gorda, and it would be interesting to test this
hypothesis next year. Perhaps a close association with bromeliads
is not necessary on Sage Mountain, if this area indeed is wetter
than Gorda Peak. Notice the relatively large number of females that
were found in unusual habitats (Table 5B).

On Guana, the distribution of E. antillensis appears to be
patchy. The green lines on the map show the paths that we walked at
night during or just after a rain. The approximate locations of
areas where we heard calling frogs are marked in red. We heard
calling in only two patches along the Monkey Point trail: in
Pinguin Ghut and just before Harris Cove. Dense stands of agave
occurred in the latter patch. Bromeliads are common along the Long
Point trail, where frogs alsoc are common. We saw no similar
bromeliad patches in the other areas that we covered and where we
heard no frogs. Suitable moist microhabitats may 1limit the
population on Guana.

I think our data on habitat use and size differences of the
frogs among islands, as well as between the two speclies, provides
material for a paper, perhaps in Journal of Herpetology. However,
we should include data for another year and increase some sample
sizes, as well as carry out a more guantitative study to compare
habitat use between the two species. We would also like to carry
out some play-back experiments to examine the function of the
different types of advertizement calls,

Do you have any suggestions, where we could apply for a
research grant for such short-term work? For example, we would like
to purchase proper recording eguipment next year.

We wish you happy holidays and all the best,

63



TABLE 1A. SUMMARY OF SURVEY DATA FOR ELEUTHERODACTYLUS ANTILLENSIS
(OCTOBER 1993).

e e e e e e e A e e e S A e R e e o A e o e T —— h  — — ———  ——

FREQUENCY
GUANA TORTOLA VIRGIN GORDA TOTAL
MALES (CAUGHT) 33 21 50 104
MALES (SEEN OR HEARD) 49 - 22 71
FEMALES 6 6 1 13
JUVENILES 0 4 1 5
TOTAL 88 31 74 193

TABLE 1B. SUMMARY OF SURVEY DATA FOR ELEUTHERODACTYLUS SCHWARTZT
(OCTOBER 1993).

o — e e ey e B e e e T e e e kBN A e e R e e —

FREQUENCY
TORTOLA VIRGIN GCRDA TOTAL

MALES (CAUGHT) 10 17 27
MALES (SEEN OR HEARD) - 19 19
FEMALES 10 0 10
JUVENILES 6 0 6

TOTAL 26 36 62



TABLE 2A.

SNOUT-VENT LENGTH

(mm)

OF ELEUTHERODACTYLUS ANTILLENSIS.

29.1

1.1
27.0-31.5
33

DIFFERENCE AMONG ISLANDS

{one-way ANOVA)

FEMALES:
RANGE

ISLAND
TORTOLA

29.2

1.6
26,0-32.0
21

28.0-32.0

27.2

1.5
24.4-30.3
50

<0.001

TABLE 2B. WEIGHT (g)

OF ELEUTHERODACTYLUS ANTILLENSIS.

ISLAND
TORTOLA

1.7

0.2
1.4-2.1
33

DIFFERENCE AMONG ISLANDS

(one-way ANOVA)

FEMALES:

1.7

0.2
1.3-2.0
21

1.3

0.2
0.8-1.6
49

<0.001

6S



TABLE 3A. SNOUT-VENT LENGTH (mm)} OF ELEUTHERODACTYLUS SCHWARTZI.

ISLAND

TORTOLA VIRGIN GORDA P
MALES
MEAN 24.9 22.4
5D 1.5 1.2
RANGE 23.0-28.0 20.2-24.9
N 9 17
DIFFERENCE AMONG ISLANDS <0.001
(one-way ANOVA)
FEMALES:
MEAN 31.7
SD 3.0
RANGE 25.5-32.5
N 10

v —— i —— e A e e i e ik S e e e B B B ———

TABLE 3B. WEIGHT (g) OF ELEUTHERODACTYLUS SCHWARTZI.

ISLAND

TORTOLA VIRGIN GORDA )
MALES
MEAN 1.1 0.8
SD 0.3 0.1
RANGE 0.9~-1.,0 0.6-1.0
N 8 17
DIFFERENCE AMONG ISLANDS 0.002

{one-way ANOVA)

FEMALES:

MEAN 1.9

SD 0.4
RANGE 1.2-2.7

G



TABLE 4A. PERCH HEIGHT OF ELEUTHERODACTYLUS ANTILLENSIS.

e > e S e e B e P e e e e e e o e e e e e B A e e e Y —— g ——

PERCH HEIGHT (cm) FREQUENCY
GUANA TORTOLA  VIRGIN GORDA  TOTAL
MALES
GROUND 1 0 0 1
1-50 6 2 5 13
51-100 9 10 42 61
101-150 12 5 9 26
151-200 10 4 6 20
201-250 4 0 2 6
251-500 (appr.) 38 - 6 44
TOTAL 80 21 70 171
TABLE 4B. PERCH HEIGHT OF ELEUTHERODACTYLUS SCHWARTZI.
PERCH HEIGHT (cm) FREQUENCY
TORTOLA VIRGIN GORDA TOTAL
MALES:
GROUND 0 0 0
5-50 1 10 11
51-100 3 11 14
101-150 2
151-200 1
201-250 2 0

250-500 (appr.) -
TOTAL 9 36 45



TABLE 5A. MICROHEHABITAT USE BY ELEUTHERODACTYLUS ANTILLENSIS.

MICROHABITAT FREQUENCY
GUANA TORTOLA  VIRGIN GORDA  TOTAL

MALES
TREE 49 8 32 89
SHRUB* 2 5 29 36
PINGUIN BROMELIAD 4 0 2 6
OTHER BROMELIAD 4 0 2 6
AGAVE 18 0 0 18
HERBACEOUS PLANT 0 6 4 10
CACTUS 1 0 0 1
DEAD VEGETATION 2 2 2 6
TOTAL 80 21 71 172

GUANA + TORTOLA

FEMALES JUVENILES

TREE 7 1
SHRUB 0 0
PINGUIN BROMELIAD 0 0
OTHER BROMELIAD 1 0
AGAVE 2 0
HERBACEOUS PLANT 2 3
TOTAL 12 4

Yow woody understory plant



TABLE 5B. MICROHABITAT USE BY ELFEUTHERODACTYIUS SCHWARTZI.

— o —— T — ey — e o e bt A e S S == R A e e A e e e e e e e ——

MICROHABITAT FREQUENCY
TORTOLA VIRGIN GORDA TOTAL

MALES:

TREE 0 5 5
SHRUB 5 0 5
PINGUIN BROMELIAD 0 1 1
OTHER BROMELIAD 0 29 29
AGAVE 0 0 0
HERBACEOUS PLANT 3 1 4
OTHER? 2 0 2
TOTAL 10 36 46

TORTOLA
FEMALES JUVENILES

0 0
SHRUB 0 1
PINGUIN BROMELIAD 0 0
OTHER BROMELIAD 0 1
AGAVE 0 0
HERBACEOUS PLANT 1 4
DEAD VEGETATION 1 0
OTHER? 8 1
TOTAL 10 7

e T e e e e A A A A S e A B R S e A A e r EE M e o S e iy e e i e i — —

25uthouse wall

Jouthouse wall, rope, picnic table
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Arnold Grobman
The Valley
Virgin Gorda
Bridsh Virgin Islands
Ph: (809) 495-5221

October 29, 1993

Dr. Ronald I. Crombie

Division of Amphibians and Reptles
United States National Museum
Smithsonian Insttution
Washington, DC 20560

USA

Dear Ron:

Under separate cover I will be sending two packets of eleuths from Virgin
Gorda. One packet of ten specimens has been identified as E. antilliensis
and the other, of nine specimens, E. schwartzi. The specimens are in
isopropyl.

The collection data for both groups of specimens is as follows:

Gorda Peak Park, Virgin Gorda, British Virgin Islands
ca. 1300'; ca. 2300 hrs.; October 27, 1993.
Kristina Ovaska & Jeannine Caldbeck

Ovaska and Caldbeck are part of the group of visiting scientists whom Dr.
James Lazell brings down to the BVI for various kinds of investigations
and, as 1 understand it, they are doing comparative life history studies of
the anurans of these islands.

I have no information for you, unfortunately, on Peltaphryne,

My wife and I are planning to leave Virgin Gorda and move to the States.
Because of our advancing years it seems prudent to be closer to adequate
medical care than is avallable here. So the message is that if you plan to
visit Virgin Gorda and stay at our place, you should do so before spring.

We had a splendid trip to Costa Rica; I saw many herps in the field that I
had only read about. I'd like to go back. I hope you had a profitable trip to

the Pacific. s A ‘4
w 4
Cordially, . G

v}'" '

Copiesaska, and Caldbeck

Please direct responses to: 168 Crown Bay, Suite 310, Charlotte Amalie, VI 00802




SMITHSONIAN INSTITUTION
WASHINGTON, D ¢ 2iser

10 December 1993

Dr. arnold B. Grobman

1868 Crown Bay - Suite 310
Charlotte Amalle, St. Thomas
Virgin Islands 00802

Dear Arnold:

We've catalogued the eleuths ccllected by Siip _azell’'s troops on Gorda Peak
and they are now USNM 229472-81 (E. antillens:s) and 329482-91 (Schwartzi).
Thanks for forwarding them along.

Hope you have a happy holiday seascn.

Best,

Ronald I. Crombie
Co-Collection Manager
Divizicn of Amphiblians & Reptlles

cc: Registra:

v/ﬂfD. Lazell
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SMITHSONIAN INSTITUTION
WASHINGTON, 1) €. 208060

21 December 1993

Dr. J.D. Lazell, Jr.

The Conaervatlon Agency

6 Swinburne Street

Jamegtown, Rhode Island 0283%

Dear Skip:

For your records, I encloge a printout of the eleuths Ovaska & Caldbeck
collected on Virgin Gorda, subsequently forwarded on tc us by Arnold Grobman.

. I had a decent trlp to the Paciflc. How's about you?

o
Ronald 1. Cromble

Co-Collection Manager
Divigion of Amphilblans & Reptiles

The éew:‘/dcn'nj arr¢57 ‘poﬂarn varidtion wWH¥in one
(Do/ouédﬁm 0{ E/mr‘i\e,raddc{]//ul 740;4




DEPARTAMENTO DE RECURSCS NATURALES

August 2 1953
Dr. James Lazell
The Conservation Agency
6 Swinburne Street
at. Jamestown
RI ezB835

Sorry by myv aelay in notify about my boa surveys 1in Guana
Island. Evervthing is moving siow because the change 1in the
purrtorican government. Even though I spent three nights in Guana,
I did not completely check the suitable areas for the vresence of
boas. A tremendous rain limited the searching during the first
night (may 28), then the next two nights, I decided to concentrate
my efforts in the North Beach an areas nearby. During cdaytime 1
walked around Guana pricritizing areas to search later. Although no
boss were found, the hapitat for boas in Guana is excellent, but 1t

15 nec

/
T
n
o

szary to spend more time searching and if possibls with one

,

more person. 1 weuld recommend a cne weerxn, Lwd Dersons survey. She
vroblem 1s that Guana lacks i fortunatelyv) the patchiness of habitat
that chazracterizezs other areas {iclands). More than ever I would
JikEe o continue the boa surveys in Guana and 1f ne boas are found

i a

the idea of introducing them (from Tortola) might e consider.

tigal 7. e,
\eler ax Guama, $.x4%: Lext vear
T2- 107

ave, Mufioz Ayvarg, Pda. 3, San duan, P.R./ Aptdo. 5887, Pta. de Tierra, P.R. 00206

T4
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TOLEDO, OHIKY 43609 (4193835721

9 DLEC 93

Dr. James D. Lazell

The Conservation Agency TOLEDO
6 Swinbume St.

Conanicut Is. RI 02835

Dear Skip:

Thank vou for your entertaining and informative letter of 26 NOV. There 1s
absolutely no question in my mind that £ fiornatiis 1s not endangered and £,
monensis granti is more common than originally thought. and it may come as
some surprise to vou (o know that I have held this opimon [or some time. Cerlainly
they should be down hsted. 1 have problems removing grant: completety from the
endangered species list because 1t has clearly been extirpated from many tstands. |
would really like to know who recetved S600K for working with these creatures.
hecause it certainly was not me! 1f vou are talking ahout figures presented in the
budgeis of the recovery plans, vou ought 1o know by now thal those figures are
flights of [ancy- hardly any big money gets spent on lowly reptiles and amphibians.

If there are so many boas on Tortola, why cannot vou collect a series 1o study and
place them (establish?) in a small museum on Guana or elsewhere in the BVI? The
USFWS has no jurisdiction there. and vou could study thent to vour heart's content.
I do agree that it 1s sometimes a real trial to get permits from the USFWS to import
boas ( my mentor Arnold Kluge tried getting a roadkill specimen in from the BV]
and gave up in disgust). [ would certainly like you to relay to me what nefarious
acts I am guilty of that have prevented vou or anvone else from working with boas,
As [ have told you in the past, [ would gladly endorse any permit application you
or Richard would make to collect a reasonable series of these animals. What's the

heef?

My real interest 1s restoration of Puerto Rican ecosystems, a concept that 1s dear to
vour own heart. Qur work on La Cordillera, particularly the feral mammal
eradication efforts. can only help all the native fauna of those cavs. even though it
was done with the boa in mind. God. how I would like 1o see Cvelura pinguis
returned to the Puerto Rican satellites. By the way, what is vour perception of the
success of the reintroduction of flamingos to Anegada? Many thanx for the update
and best wishes for the holidays.

Sincerely,
e ; S

Peter J. Tolson

pnservation Biologist
A PROGRESS THROU GH PUBLIC AND PRIVATE PARTNERSHID



T e Gmwwaa'om b

Wfa&b{&, é’aézca(m, arncd Research
Presicent
F07 -425-2065.2

6 Surinburne Streer
Gionanicut Fitand
RY 02885 U A
26.1.94

Dr. Bertrand Lettsome
Conservation Officer
Ministry of Natural Resources
Road Town, Tortola

British Virgin Islands

Re: Boa, Epicrates monensis granti

Dear Dr. Letisome:

I would like to apply for an export permit for salvaged carcasses of the smatll, native boa
in the BVI, noticed above.

From time to time, bodies of these snakes are found dead on roads, or killed by people, or
electrocuted on fences. Some years ago, | sent a roadkill to the British Museum (Natural
History). Most recently, Fred Kraus -- then doing botanical work on Guana Island -- got
another dead one (cause of death unknown to me), which was taken by Julie Overing to
your offices to serve as an official voucher specimen within the BVI. 1 believe other
specimens are around, in bottles of preserving fluid, or frozen.

While [ believe it is useful to have a specimen on hand in the BVI (such as the one Ms.
Overing got trom Dr. Kraus), [ believe it is equally useful to put additional salvaged
specimens tn a major museum for worldwide public access. There are great taxonomic
questions about the identities of monensis group boas from the various different islands
(Tortola, St. Thomas, Cayo Diablo, Puerto Rico, and Mona being the largest). These
questions can only be answered by examination and comparison of actual specimens.

If you look favorably upon my request to gather up and properly preserve and document
BVI boas found dead in the field, I would specifically propose deposition in the Museum
of Comparative Zoology at Cambridge, Massachusetts, U.S.A. This is the world's largest
herpetological collection, superbly curated, and wide-open to qualified researchers and
students from all over the world. The original type specimen of your boa, Epicrates
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monensis granti, from Tortola, is in this museum, as are other specimens from St.
Thomas and Mona (at least).

I hope you will consider exhibiting the specimen at your offices, and consider some
educational publicity about these harmless, beneficial, rodent-eating snakes. They seem

to be fairly common on Tortola, but they remain very little-known to most of the public --
either in the BVI or the world,

Sincerely yours

James Lazell, Ph.D.

cc: Dr. John Cadle, Museum of Comparative Zoology.
Dr. Peter Tolson, Toledo Zoological Society.
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Tortolse, cf. Geochelone carbonarla,
from the Plelstocene of Angulilla,
Northern Lesser Antilles

JaMEs LAZELL, The Conservation Agency, 6 Swinburne
Streel, Jamestown, Rhode 1sland 02835, USA.

Perhaps the most pervasive and problematical
questions facing Caribbean biogeographers involve
the natlve versus Introduced status of many species
and populations; these questions color all attempts to
choose between dispersal, land bridge, and land barge
explanations of the fauna {Williams, 1989). The tor-
tolses of the genus Geachelone are a classic case In Rolnl
(Censky, 1989). Other examplea include frogs’like
Eleutherodactylus Johnstonel (Schwartz, 1967) and var-
lous geckos of genera Hemidaciylus and Thecadactylus
{Schwartz and Henderson, 1991). Some evidence for
resolution of the questlon haa been presented for one
species, Iguana iguana. For decades thls widespresd
South American species was considered introduced
inthe Antllles {Schmidt snd Inger, 1957; Underwood,
1962). Data on merstics and color characters, how-
ever, juggested some populations were natlve (Lazell,
1973). This seems to have been confirmed by a study
of collc folda (Iverson, 1980), and nstlve status has
been accepted lor some populations (MacLean, 1982).
However, other populations, such as those on Puerto
Rico, are probably recently introduced stock (Rivero,
1978).

The tortolse or morocoy, Geachelone carbonaria, pre-
sents a comparable geographic piclure, with wide-
spread scattered extant populstions conspecific with
South American populations {Underwood, 1962;
Schwartz snd Thomas, 1975). Schwariz snd Hender-
son {1991) suggest some populstlions may be natlve,
some aboriginal introductions, some early European
introductlona, and some very recent introductions (i.e.,
escaped pets). Censky (1988) documented an extant
population of Geochelone carbonaria on Angullla, but
left open the lssue of native or exotlc origin.

Populations of Geochelone carbonaria, regardless of
their ultimate origin, have declined or disappesred
from a number of Islands (Lazell, 1980). 1t (s difficult
to decide whether to restore or conserve this spectes
in these islands If {1a status as natlve or exotic Is un-
known. For example, six G. cerbonaria were brought
from Water lsland and St. Thomas, US. Virgin ls-
lands, to found s population on Guana Island in the
British Virgins (Lazell, 1991). Was this restorstion or
exotlc introduction?

I recently recelved assoried reptillan bones from
Angullla for determination from the American Mu-
seum of Natural History {AMNH). Among them are
remains of Iguana cf, delicatissima (AMNH 91108: right
tibia)and severa! tortolse elementsincluding a nearly
complete left tibla (AMNH 90188), another probable
{partiat) right tibia (AMNH 91285), a distal right hu-
merus (AMNH 90063}, and a distal right radius
{AMNH 90025). Cope (1883, pl. 1:9) igured sn An-
guillan tortolse teft tbla almost identical to AMNH
90184, but did not identify the taxon or element,

Awuignment of these bones to any specles would
be presumptuous. Indeed, the claim that they rep-
resent Geochelone 1 based on the facts that they are
certalnly from tortotses (Testudlnae), virtually iden-
Ilcal to the corresponding elements from modern Geo-
chelone, and come [rom the Antilles whence Geoche-
forte ia the sole tortoise genus known {Auffenberg,
1974).

1 have compared these elements to many specimens
of tortolaes In the Museum of Comparative Zoology
(MCZ), Including (especislly) complete skeletons of
G. carboraria {(MCZ 173379) and Geochelone sp. indet.
(MCZ 165001, probably a young G. gigantea from Al-
dabra). There ls nothing distinctive about the com-
parable elements of these Individuals | can determine
except tlze (see below).

No loasl] or sublossll material of Geochelone has been
atirlbuted to G. carboraria, the only living species in
these islands ever known (Aulenberg, 1974). Geache-
fone sambrerensis occurred on the closely adjacent Som-
brero Bank. Aulenberg's (1967) reconstrucilon of the
plastral lobe Indicates significant differences in bone/
scute relatlons compared to G. carbonaria (Williams,
1960). Geochelone sambrerensis waa a glanl. AuHenberg
(1967) does not give a carapace estimale, but does
eatimate the largest known plastron “stl least 32 inch-
ea.” | estimate 8 minimum carapace length {CL} cor-
reaponding to this as 95 cm and think 100 ¢m rea-
sonable.

Ray (1964) estimated the size of the Barbados tor-
lolse tentatlvely regarded as Geochelone (for the same
reasons | have given above) as about 70 cm CL, and
noted his elements were sbout the same size as those
of Geochelone cubensis of Cuba. The distinctive G. mo-
nensison Mona, between Hispaniols and Muerto Rico,
wae also very large. Aullenberg (1967) estimated Ba-
hamian remains of Geochelone ap. indet. from indi-
viduals up to 60 cm CL.

All of these are certainly larger than the Anguilla
material before me. Comparlsons to MCZ specimens
Indicate the humerua, AMNH %0063, came from an
Individual ca. 38 cm CL: the tibla, AMNH 90188, from
one cs. 44 cm CL; and the radlus, AMNH 20025, from
a specimen the same stre as MCZ 165001: 46 cm CL.
The largest G. carboraria mugeum spectmen on hand
Is MCZ 160814, 42 cm CL, but | have encountered
indlviduals In the field larger than this, to ca. 46 cm
CL {Lazeil, 1989).

The presence of these elements [rom as yet undated
Plelstocene deposits (pre-Columblian fide MacPhee,
pers. comm.) does not prove Geochelone carbonaria |s
nstive to Angullla. It will require evidence from far
more detalted morphometric and biochemical studies
to support or refute that possibillty. However, we can
be sure now thst a tortoise of sbout the right size was
present In the Anguillan Plelstocene, and this makes
study of extant Geochelone carbonaria populations all
the more Important and timely.

Acknowledgments.—1 am indebted to numerous
colleagues at MCZ for assistance on this project, and
to Ross MacPhee at AMNH for the opportunity to
exsmine the material. This work was funded by The
Conservation Agency and is dedicated to the mem-
ories of Willlam P, MacLean and Albert Schwartz.
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6 Swinburne St DEPARTMENT OF ZOOLOGY PAARIT TN
Jamestown, Rl 02835

USA

Dear Skip,

The last two weeks were really hectic: a huge pile of letters and memos has been awaiied
for my attention, and only now could | find the time to write this preliminary report.

First, | would like to express my sincere thanks for the excellent hospitality | received
in Guana. The most friendly, intimate and informal atmosphere that you have created and
cultivated among the scientists; the administration staff, led by Beverley and Walter,
who made every effort 1o help us and to solve even the smallest problems; the
accommodation (housing and especially the food...), all were just great.

Second, | would like to refer to the scientific aspect(s).

A My principal purpose was to find oul whether the existence of a certain species
in a particular habital and the geographical distribution of the species, can be explained
by and attributed to physiological traits. We addressed this question by studying the
evaporative water loss (EWL) of one of the most common lizard species living in the
Caribbean region. The fact that the very same species, Anolis cristatellus, inhabits
virtually all the islands of the BVI, enabled us to correlate intra-specific EWL with
habitat aridity ("HORIZONTAL" comparison). Our main findings are: (a). There is a
clear-cut, negative correlation belween the habitat aridity and the lizard's EWL. The
highest rates of EWL were found in populations representing wetter habitats, such as
Gorda Peak (Virgin Gorda) and Sage Mountain (Tortola), whereas the iowest EWL rates
were obtained in lizards from drier islands (Necker and Carrot Rock). (b). In all of the
populations studied, somea 70-75% of the total EWL took place through the skin. This
means, that any physiological control on the cutaneous evaporation may play a
significant role in the lizard's water balance. (¢). Consequently, we measured the skin
resistance to water loss, Rs, and found that, indeed, it increased markedly with
increasing the aridity of the island. This finding indicates a potential involvement of
physiological processes (such as lipids precipitation and vasomotor responses) at the
skin level. Based on these rasults we may conclude that although we were dealing with a
single species, its populations are different from one another physiologically. Assuming
that water avaiiability ("wetness” or aridity of the habitat) is a selection factor, then
given sufficient time each of these populations may become a separate species.

In conclusion: the research was very fruitful. Despite the rather short period and
the technical difficullies we had to overcome, especially during the first week, the data
obtained so far were much above my previous expectations. The results, even at this
stage, are publishable. Next month (December 1993) Gad Perry will visit me at TAU.
We will write then the paper and your draft will be incorporaied.

B. Plans tor the next year(s).  Whether this will be done by me or by another
scientist, | would suggest to continue the research in two directions. (a) To enlarge the
present sample, i.e., t1o collect more specimens and more experimental data from each of
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the previously studied A. cristateflus populations. (b). To compare EWL and Rs of
different species on the same island ("VERTICAL" comparison). The latter direction is
very promising. 1t can be done rather easily on Guana (e.g., a comparison between the
three Anolis species found In different habitats on the Island).

C. Some comments and suggestions: (1). A meaningful analysis of our results
requires reliable meteorological data: temperature (max-min}, solar radiation,
relative humidity, precipitation {especially rain) and wind directions and velocities.
Except, however, for a very few sporadic reporis, official multiannual meteorological
information concerning Guana (or for this matter - any other island in the BVI) is
virtually not available. A case in point Is the EWL and Rs obtained from the Guana
population. According to these physlologicat paramelers It seems as it Guana lizards live
in a very dry island, whereas according to the common "feeling” (real measurements are
absent) Guana is much wetler than Necker, Anegada or Norman islands. 1t seems,
therefore, that a small meteorological station ("weather station™} based In Guana is a
real necessity. | estimale that such a station will cost approximately 3000 U.S. Dollars.
Easily handled instruments and an automalic data processing will save manpower (two
visits a week, 15-20 minutes a visit, should be more than enough to run the siation).
As you remember, | raised my suggestion during our meeting with Dr. Henry Jarecki on
the evening of Cctober 26, | think that we all got the impression that Dr. Jareckl
generously agreed to eslablish a weather station in Guana. What is the next step?

{2). The temperature and humidily in Guana do not fluctuate too much during October
(ca 27 1o 32°C, 60-80%); yet, the nature of the physiologica! research and the
sensitivity of the instruments require much more stable experimenial conditions. This
can be achieved by constructing a small "environmental-room” (connecied to and as a
part of the museum?), which will be equipped with the necessary items, such as
electricity connections, tables, good lighting etc, Experimental systems and sensitive
instruments (electronic scales, gas analyzers) can be set up and stored in this room for
relatively long periods. Such a mini-lab will be to the benefit of all sclentists working
in Guana: botanists, entomologists, as well as herpetologists.

(3). | was impressed by the great number of scientists from various fields, who
worked concomitantly in Guana during such a short period. To encourage exchange of
information and scientific ideas, | would like to suggest that each scientlst will have,
upon coming into Guana, to give a shorl presentation of her/his work: a background,
aims, techniques and expectations. Similarly, a day or two before leaving Guana, each one
will give a final report: achievement, plans for the future, etc. Both presentations will
be given before the audience - all of the participants in your expedition. Allow me to add,
in this connection, that a slide projector, an over-head projector and a screen - will be
most welcomed.

| told our dean, Prof. Y. Loya, about Liana Jarecki. Loya, who is an internationa! expert
in marine ecology, and has specialized in choral ecosystems, suggested that Liana would
send her CV, According to him, the requirements for a PhD in TAU are high but flexible
enough. Therefore, if you think it is worthwhile to contact Liana, piease let me know.

And again, many thanks. Best regards from Cfra to you and your wife,

Yours, ./
/ﬂ,g L= z/wﬂ

Raz! Dmisl

Note bock: H Jan." 14 %)
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Dear Dr. Lazell,

i am writing to thank you for the opportunity to work
on Guana this fall and to inguire about the pcssibility of
conducting additional research there next year,

As you know, | was involved in three separate projects
this year. One of them, the study of intraspecific variation
in resistance to water loss in Anolis cristatellus and A.
ernestwilliamsi, is completed. Although data analysis is not
yet camplete, it appears that Guana |lizards are the one
exception to the generally good correlation between water
loss and island aridity, being much more resistant than we
would precict. [t would be very interesting to figure ocut
why, and to expand the study to interspecific comparisons as
z means of possibly explaining habitat cheoice. However, Dr.
Dmi'el expertise and equipment are absclutely necessary for
us to be able to do that.

The other proljects are also yielding interesting
results. | have sufficient data on the foraging behavigr of
several species of lizards to be able to incorporate it into
my large scale analysis of the evolution of foraging

behavior, though | would love to be able tc come back and
study some of the other species as well. Incomplete analysis
suggests that there is no detectable difference in the
foraging behavior of A. cristatellus on the ten islands i've
observed it on, but it is possible that analyzing the rest
of my observations will change these rather preliminary

conclusions.

Finally, the pilot =study | started to look at the
relationship between crest size, reproductive success, and
foraging cehaviocr. This is the main project 1 would like to
work on next year. Preliminary results suggest there could
be such a link, but more work is needed. The diet specimens
I collected have only recently arrived, and will take a
while to fully analyze, Clearly, there are not enough data
to conclude anything yet. However, it is also ciear that the
technical probiems have been licked and that the study is
feasible.

More specifically, what 1 would like to do is
individually mark (using colored bird bands) all the males
in a relatively small area and conduct repeated observations
on the amcunt of territory they control in the wild. If | am
correct, then crest size is a critical attribute signifying
male "guality". Thus, | predict a positive correlation
between crest size and territory size, regardless of body
size. Additionally, [ would like toc perform several
experiments. One {s a laboratory choice experiments, in
which females will be allowed to associate with males of

different size, In some species ot anoies, females choose



territories based on availabiliity of rescurces alone; 1f
this is the case then females should demonstrate no
preference. However, if there is any eiement of female
choice involved then a preference for large—-crested males is
precdicted, Another experiment involves selective removal of
tails in wild males, to examine the effecis of tail loss on
csocial status and reproductive success,

These will be combined with detailed observations on
the foraging behavior of the lizards for several reasons.
First, | have found in other ancles that maies are less

concerned with diet than with reproductive success. This can
have serious Implications for foraging theory, which assumes

animals are attempting to optimize food intake., Information
on additional species would be critical for estimating the
generality of this pattern. It will also be important to

evaluate the trade—-affs between reproduction {(praobably
manifested by time spent guarding the territory in this
species) and foraging. ] predict that dominant males will
have less time to feed, and consequently will have different
foraging behaviors and diets. Finally, it will be
interesting to evaluate the effect of tail loss on foraging
behavior. If it is indeed as important as [ think, then I
expect to see a large increase Iin foraging behavior
following autotomy; if reproduction is highly dependent on
tail crest size then the added risk of predation incurred by
more active foraging will be more than offset by the greater
reproductive success ohtained.

| hope this provides you with encugh information
regarding my proposed work on Guana in 19894. !f you have any
questions, please contact me the address below.

Sincerely yours,
-
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Gad Perry

DPept. of Zoology
Univ. of Texas
Austin, T¥ 78712
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We studied water loss in eight insular peopulations of the

lizard Anglis gristatellus wilevae and in one populaticn of A.

ernestwilliamsi in the British Virgin Islands. There was a strong

negative correlation between habitat aridity and warer loss rate

{ranging from 1.5-10.3 mg/g/h) and bketween hablitatr aridity and

integument resistance to watey lozs (28.5-15%,0 s/cm). Water loss

and integumentary resistance of A. ernestwi ! llamsl were similar to

what would be predicted for A. cristatellus living in the same

habitat. The Guana Island population of A. gristate]llus was

significantly different from all other populations. We believe two
processes are responsible; phenotypic plasticity explains most of
the chserved variabilifty, but genetic differentiaticn may be

responsible for the distincrtion of lizards from Cuana.
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room aitr and prevent the formation of temperarure and humidity
gradients, Lizards were provided with moistened paper and were kept
in rhe boxes without focod for B8-12 hours before the experiments
Commenced,

On esach lizard we performed two experiments that were carried
out on two successive days. During the first day, we meagsured the
evaporative water loss (EWL) over a period of 6-8 hours., It was
calcuiared from the mass change of the lizards (measured to the
nearest mg using a Precisa balance, model BOOM), At the same time
we also measured room relartive humidity [(using a Psychro-Dyne
psychromerer, Environmental Tectonics Corporation; average and SD
75.8+42 . 20%); and skin temperature (29.8x0.61%C). The temperature
inside the box and in the room {measured using a Wescor TH-65

A S
LIS

¢ thermometer) were idernitical (29,7+40,46°C), All

m
b__'\.

el on

measurements were taken at 30 min 1ntervals.

e
[
51}
[l ]

Measurements of respirvatory (Er) and cutaneous [Hc) water
were conducted on the following day. In each box we inserted a
known quantity of Drisrite (anhydrous CaSO4). The lizards were
placed above the Drierite and, using a polysthylene bag, enclosed
each lizard in a box with its head extruded. We assumed rthart all
body Ec was taken up by the Drierite and that any change in box

due to

[yt}

mass (measured every 30 min for 5-6 hours) was therefor
lopss [respiratory and cutaneous) from the head. To correcr forx
possibile leakage of water vapcer into the bags we employed an
additienal box (control) which was prepared as above but did not
contain a lizard, Dividing body Ec by surface area [(see belaow)

provided us with EWL per unit surface (CWL), We then multiplied

8%



this wvalue by the surface area of the head and obtained head Ec. Er

was then calculated as total loss from the head minus head Eo, R,

[

the integument resistance, incorporates the resistances of the skin
and of the air boundary layer surrcunding 1it; we calculated it

using the eguation given by Lillywhite and Sanmmartino (199%3) .

In cross-section, the body of Anglis cristarel liis ean be

viewed as a triangle, with the wventer at its base and the sides of
the body forming the two sides. We therefore calculated lizard body
surface by pressing each lizard onto graph paper and tracing its
ventral side and its flank. These Lracings were th=n cut out and
weighed; finally, we used the mass of a 100 cm? piece of the same
graph paper to calculate the surface area of each lizard.

Ther= are no rainiall records for most of the i1selands in the
BVI. Average rainfall at Tortcla in the years 1960-19%1 was 1200
mm/year franges 790-1240; A. Swain, pers. com.). In the absence of a
guantitative measure of aridity we atrempted to produce a

gqualitative one, Two of us (GP and JL) whe have hesn to all th

]

study sifes independently ranked them on a scale of 1 (wet) to 10
(dry) . The two ranking systems were highly similar. We then asked
three additional biclogists who have workad in the BVI for several
yvears to rank the same sites using the same =scale. We then averaged
all five values to produce a single index, which was also very
gimilar to our original estimates, The averaged values of this
aridity index is presented for sach site in Tabls 1.

Whenever pozsible, individuals were released abt the end of the

gtudy at the gifte of capture. Other specimens were deposited in the

%9



Texas Memorial Museum atr the University of Texas at Austin and 1n

che Museum of Comparative Zoology at Harvard University.

Results
we found strong relationships between aridity and all

4

vhiysiclogical characteristics measured (Table 1). Lizards from
Guana were consistently more resistant to water loss than expected
from the island's aridity index. Because Guana values were well
outside the 9%% confidence limits we omitted them and recalculated

correlation c¢oetficients between aridity and water loss values. The

adjusted correlation coefficients were higher; the correlations

o

were statistically significant for all physioclogical indices

1

(p~0.05% 1n all case=z) but not for mass [p=0.3). Values for A.

(4}

ernestwilliamsi, on the nother hand, could be predicted with great

accuracy from the relationship between aridity and water loss in 4.

cristatellus {Takle 1, Fig. 2).

Cutanegus water loss comprised on average 75.3% (range 71.0-

=h

78.5%) of EWL. Differences between populations in the importance of
Ec relative to that of Er were not statistically significant
(p=0.05, Kruskal-Wallis non-parametric ANOVA), ror were they

correlated with habitat aridity.

Dizcussion

With the exception of lizards from Guana, A. cristatellus EWL

was strongly negstively correlared with environmental aridity. This
¢ ¥
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supports our initilal prediction and agrees with the findings of
studies on lizards in other locaticns (Hillman et al.,, 1979; Kactan

and Lillywhite, 198%; Eynan and Dmi'el, 1993)., Anclis

erpestwilliamsi were nearly twice as large as the largest A.

cristarelius we collected, and their toral water loss values were

the highest. Once corrected for size, however, in terms of water

loss, A, erpestwilliamsi conforms to the trend indicated by 1its

parent species; its EWL values were very similar to what we would

predict for A. griastareling in the same environtment,

Qur findings could be due to genetic differentiation between

porulations, but are also consistent with a phenotypic plasticity

i

explanation (Hillman et al., L479; Kokavashi et al., 1983). In the

L)

I+

irst case, we may be seeing the beginning of a multipie gpeciation
event; 1f the second explaniation iz true, however, then no such
event 1g indicated. Hertz et al. (19%7%) reported an EWL value of

8.3 mg/g/h from a Puerto Rican population of A. gristatellus, and

our daka suggest this is a reasonable value for a population
dwelling in a molst habitat, Hillman and Gorman (1977), however,
reported considerably lowsr values (1.9 and 1.8 mg/g/hr) in two
other Puert< Rican populations, one of them geographically close to
T

that studied by Hertz et al. (1979). Because lizards Erom virtually

<

Efie same site were so different but lizards from two distant and

climatically different sites were very =similar, we suspect the

disparity might be due to differences in methodology. This, and the
indings of Hillman et al, (197%) and Kobayashi =t al. (1%83),

support the phenotypic plasticity explanation for the differences
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we found betwsen populations. The lack of significant dif

Y

in mass between islands also supports this interpretation,

j a5

The consistent deviatian of Guana lizards from predictec
values 1g difficult to explain. Though our evaluatien of the
island's aridity may have been erroneous, Guana was the only island
for which all evaluators assigned the same rank, suggesting thar
this 1s unlikely, Hor is a biogeographic explanation plausible: no

relation between gecography and EWL was evident (Fig. 1) . Why then

sre Guana lizards so different? We suspect that the Guana
population may represent a diverging lineage, and that the basis

for these differences might be genetic., If so, speciral attention
shaould be paid te its conservation. With an underlyving phenotypic
plasticity enabling rapid adjustment to lecal conditions, selection
is only likely to induce genetic differentiation under extreme
condirions. This is not the case at Guana. Genetic drift appears to
be a more likely explanation, =specially when the zmall size of
Guana (340 hal is taken into account,

Sal\

MacLean (19%8%) found scale size to be inversely correlated

witll water loss ratbtes in the ﬁ;kkonid lizard genus Sphasrodactyius
in the BVI. Malhotra and Thorpe (1991) similarly found that Apnglis

ocnlatus inhabiting the wettesr habitars in Dominica had the
o vt
largest srcales, whereas the subspecies that inhabits arid areay had
M
azell (1954) similarly found a good correspondences

F

the smallest.

between scale size and habitat aridicy in the 8. Qroup 1n

the Windward Islands, Lesser Antilles. Thus, the very small scale:

g Capias =i L o g e e g WP T ATEY. T i A e LB o
cf A. ernestwilliamsl, which inhabits the most arid islet an th

im

group, relarive to rthat of &. ¢cristatellus (tazell, 19831 were

92
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highly suggestive. This led us to hypothesize that scale size might

be related to EWL in the A. gristatellus complex. However, no

significant differences in scale size have been found among

populations of A. cristatellus wileyage in the BYVI (Lazell, 1982);

-

this, and the similarity in EWL between A, cristatellus and A.

ernestwilliamsi, suggsst that scale size 1

0¥

not a good predictor of

Inl)

the resistance of lizard integument Lo water loss. Indeed, Malhotra
and Thorpe (1991) noted some cases 1in which the correlation between
=cale size and aridity was opposite to their own findings. Katkan
and Lillywhite (19%89) have =zhown that lipids in the skin are
responsible for reducing cutaneous EWL, and this remains the likely

mechanism for the differences we observed hetween rhe these

populations. Sheer mass may provide all the additional resistance

Eo water lcosz A, ernestwilliamsil requires for survival,

Though

(2]

. cristatellus is clearly able to modify its EWL to

local environmental conditions, the exact mechanism remains
unclear. Cross-fostering experiments, in which animals of dif{ferent
populatieons are maintained under similar conditicns for prolonged
periods, are regulred,. However, we pelleve that two mecharnisms are
involved: genetic differsentiation appears to be ocourring on Guana
Island, and phenotypic plasticity 1s apparent in tne differences

bhetween all other populations.
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Captions to figures

Fig. 1. Map of the British Virgin Islands. Study populations
el L

1

of Apeclis cristatellus and A. ernestwilliamsi. l- Sage Mt.,

Tortola; 2~ Virgin Gorda; 3- Beef Island; 4- Guana Island; 5-

1]

Bridge, Tortola; 6- Norman Island; 7- Necker Island; 8- Anegada; Y-
Carrot Rock. Insert shows the posirtien of this island group in the

i‘aribbean.

Fig, 2. The relationship between habitat aridity and skin

resisrance in Anolis cristatellus (sguares) and A.

{circle), Guana 1s represented by an empty square.
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Table 1,

Locatleons, Sample sizes and average mass and water

loss characteristics for Anglis ¢ristastelius from eight insular

populations;

from Carrot

therefore exc

Sage My, Tortola

Virgln Gorda
Beef

larnea

Bridge, Tortola

Morman

Mecker

n is the number of specimens examined from each. Data

ock are for A. ernestwilliamsi only, and were

cluded when calculating correlation coeffirients with

Low numbers for aridity index denote wet habitats,

n o aridgity mass Evaporative Integumentary
index water loss registance

(g}  (mg/g/h) lmg/cm“/h)  (s/cm)

&)

—
L
L
O
o

4.83 0.

(el

4 SYL10

o

5 2.3 4.11 1G.28 0.98 28.53
5 5.0 7.67 4,00 0.49 53.861
12 5.0 7,63 1.4% a.1#& 198,95

[OX
n
[
~J
oy
[
(Y]
[
O
]
iy
J
(w3}
LN
3]
o

6 5.3 5.27 2.73 0.25 114 .17
s 6.9 8,27 1.94 0D.23 155.13

Anegadsd 6 2.3 6,40 2.44 0.25 5 £ S

Carrot Rock 5 G .3 12.19 1.16 0.1¢ 167 .69
2 (Guana included) 177 L4473 ~hld 3 3a
D

v~ (without

Guana) L1490 .502 5¢1 e
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Status of a Relocated
Population of Endangered
[guana pinguis on
Guana Island, British
Virgin Islands

Numi C. Goodyear'+?
James Lazell!

Abstract

Eight individual rock iguanas (ignana pinguis) from
Anegada Island were relocated to Guana Island by
Lazell, 1984-1987, in order to establish a second pop-
ulation reservoir for this endangered species. The
species may have originally occupied the entire
Puerto Rico Bank. The relocation has been successful
and, in the area currently providing the best habitat,
we estimate a density of 9 or 12 animals of various age
classes per 19 ha. The optimal area contains a sheep
exclosure with relatively dense understory vegetation
and numerous exotic as well as native species of
plants. Iguana activity is concentrated on east-facing
slopes and ridge-tops that get morning sun, Qutside
the exclosure most edible ground cover and shrubs
have been eaten by sheep, leaving loxic or noxious
species, such as Croton or Lantana, in the understory
where I. pinguis adults generally forage. Removal of
sheep may be critical to continued population growth
of these reptiles. Views on relocation or repatriation
of other endangered Antillean Iguana species are ad-
vanced, with some ideas on minimum viable popula-
tion sizes and a possible explanation for the extirpa-
tion of I pinguis from much of its former range.

Three species of iguanas occupy the northeastern
quadrant of the West Indies: Iguana iguana, 1. defi-

1The Conservation Apency, 6 Swinburne Street, James-
town, RI 02835, U.S A,

2 Address for correspondence: The Conservation Agency,
Branch Qffice: 97B Howland Avenue, Jamestown, Rl
02835, U.S.A.

T 1994 Socicty for Ecological Restoralion

catissima, and [. pinguis (Figure 1}. Dodd and Seigel
{1991) point out that while numerous attempts to rees-
tablish reptile populations have ostensibly been made,
few have been documented to have succeeded. The
most critically endangered of these three, [. pinguis,
has been successfully established on Guana Island (300
ha), part of its former range dominated by a dry tropi-
cal forest.

Ieuana iguana is the most gracile and cristate of the
three species (Lazell 1973). It is frequently stated that
this species is arboreal, but it is often densely abun-
dant on small islets without trees and is thus quite
terrestrial locally; these are not marginal habitats for
the species (Roze 1956; Lazell 1973). It is widespread
both within the northeastern quadrant of the Antilles
and southward in the Lesser Antilles, and throughout
tropical South and Central America. Lazell (1973) has
suggested, however, that some populations in the
northeastern West Indies were endangered.

Iguana delicatissima has reduced crests and undistin-
guished proportions. This species climbs well and of-
ten occurs where trees are available, but the densest
known populations are largely terrestrial and occur
where there are no trees to climb (Lazell 1973). Iguana
delicatissima extends beyond the northeast quadrant of
the Antilles only southward to the Dominica and Mar-
tinique Banks of the Lesser Antilles. Since Lazell’s
work 30 years ago, no updates on the status of this
species have been published.

Iguana pinguis has the most-reduced crest scales in
the genus and, as ils name implies, the stoutest pro-
portions. The species is often claimed to be terrestrial
(see de Queiroz 1987), but young individuals climb
frequently, and even large adults climb well (Figure 2).
It is entirely confined to the Greater Puerto Rico Bank
(land area continuous with Puerto Rico during the last
glacial maximum) but has been extirpated from Puerto
Rico and the United States Virgin Istands (Pregill
1981). Until 1984, the only known surviving popula-
tion was on Anegada in the British Virgin Islands (Bar-
bour 1917; Carey 1972, 1975).

The Anegada population has been declining since
1968, when a foreign firm, the Development Corpora-
tion of Anegada, Ltd., began an abortive altempt to
lease and develop the cay. Stock retaining walls were
bulldozed and previously-penned exotic ungulates
{goals, sheep, cattle, burros, and swine) were released
to roam the island at large. Based on work completed
just after the signing of the lease, Carey (1975) warned
that free-ranging ungulates might compete with the
iguanas. Lazell {1980) reported the desertification of
Anegada a decade after the stock release. Goodyear
(1988, 1991) found both numbers and area occupied on
Anegada had dwindled dramatically since Carey's
1968 prerelease estimate of two per hectare.

waRcH tsed  Restoration Ecology Vol. 2 No. 1, pp. 43-50
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Figure 1. Northeastern West Indies
showing known populations of Iguana:
L. pingus, asterisks. [. iguana, dots. !
{. delicatissima, crosses, (1) Guana, (2) ]
Anegada, British Virgin Istands; (3) St. /
Barts and satellite cays Tle Forchue, lle

Chevreau, and ile Fregate; {4) Gay- '
nor's Gut, Antigua, Islands are

hatched. Dashed lines indicate bank
edges, land limits at glacial maximum,

192 kem - Fﬁ\
h
=

Goodyear’s current work on diet and population sta-
tus provides several lines of evidence that cement the
relationship between the stock animal release and the
decline of I, pinguis. Other threats are posed by dogs,
which are known to kill adults, cats, which kilt juve-
niles, and humans, who historically have killed all age
classes.

In July 1984, concerned that the iguana was jeopard-
ized on Anegada and that no measures were planned
to protect it, ]. Lazell, W. MacLean, G. Mayer, and H.
Jarecki decided to transport several pairs of I. pinguis to
the Guana Island Wildlife Sanctuary in an attempt to
create a subpopulation there. Chapman Grant (1932)
had reported iguanas on Guana Island, but he identi-
fied the species as I. iguana. Oscar Chalwell, however,
who has worked on the island since 1928 and was
burning charcoal on the island in Grant’s time, never
saw any iguana on the island or neighboring islands

Figure 2. Male Iquana pinguis in a Pisonia subcordata (lob-
lolly} tree on Guana Island at sunrise.

prior to the 1984 relocation (personal communication,
October 8, 1992). The conflicting accounts indicate
Grant's report may have been based on hearsay. No I.
iguana fossils or subfossils have been found on the
Puerto Rico Bank {MacLean 1982), suggesting that it is
a relatively recent, possibly post-glacial, arrival. While
we do not believe that I. pingnis occurred on Guana in
modern times, fossils found on St, Thomas and Puerto
Rico indicate that this species’ distribution encom-
passed most of the Greater Puerto Rico Bank (includ-
ing Guana) at glacial maximum, about 10,000 years B.p.

Between 1984 and 1986, eight individuals were
caught on Anegada and relocated to Guana Island. For
five females released, snout-vent length (SVL) in cm
(followed by release date and reproductive status, if
detectable) was as follows: 46.0 (July 29, 1984; paipably
gravid), 44.0 (July 19, 1986), 22.4 (July 27, 1986), 33.5
and 43.0 (July 31, 1986; the larger was gravid). For
three males, SVL in ¢m (and release date) was as fol-
lows: 41.0 (July 19, 1985), 50.4 and 50.9 (July 31, 1986).

If the 1984 gravid female successfully nested, that
might explain several subadults seen by Lazell on
Guana in July 1987. Hatchlings were observed by Oc-
tober 1987, as they have been each year since. Several
of these are believed to have grown to be the adults
studied in 1991 and 1992.

Methods

This study was prepared for in 1990 and 1991 by the
location and taming (using fruit rewards) of four wild
adult iguanas (SVL > 40 cm) (Carey 1975). Tamed
iguanas, and young individuals, did not flee when ap-
proached, which allowed us to mark them, “recap-
ture” them (visually), and determine portions of their
home ranges by locating identifiable individuals in var-
ious parts of the study area. Study animals had por-

a
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Figure 3. Guana Island. The study area (horizontal lines),
its associated boundary strip, and seven areas (diagonal
lines) outside the study area in which adult iguanas have
been observed, Numpbers in circles are numbers of sight-
ings. Black polygons are Club buildings.

tions of their home ranges in an area centered about
the Guana Island Club (Figure 3). The approximately
3-ha study area supports a mixture of native and exotic
plants and has a relatively dense understory. A sheep-
exclosing fence encircles much of the area.

Home Range, QOutermost positions occupied by identi-
fied iguanas between October 1990 and November
1992 were mapped using a combination of techniques.
If the iguanas’ positions could be recognized, they
were plotted directly on 1: 3000 maps of the site; other-
wise, we determined positions by telemetry of trans-
mitters carried by iguanas or placed at the iguanas’
former locations. In 1992, four tame iguanas were fed
2-by-4-cm radiotags wrapped in a blanket of chicken
skin; two knots secured the skin on either side of the
tag. To minimize impact on the iguana, we used as
little thread as possible. The tags contained L. L. Elec-
tronics one-stage transmitters (with collapsed loop an-
tennae) potted in a wax slug coated with dental acrylic.
Finished tags were dipped in brightly-colored latex
tool-coating material so the tag could be more readily
recovered after it had passed through the animal’s di-
gestive tract (usually in 4-7 days). Tagged animals
were not provided with food supplements while they
carried the tag. Bearings to transmitters were recorded
from nine mapped telemetry stations. Generally we
took readings every two hours from at least two sta-
tions. Readings were usually not more than 5 minutes

apart, but were accepted if they were as much as 10
minutes apart. No locations were made using angles
less than 30°. To make sure telemetered positions were
accurate, direct approaches to the animals were made
after each remote determination. Generally, ra-
diotagged iguanas were approached at dusk, after
dark, and at dawn to confirm their night locations.

Density Determinations. From October 3 through 30,
1992, we conducted a mark-recapture study of 1. pin-
guis on Guana Island. We modified standard tech-
niques by avoiding actual capture of individuals. Expe-
rience with [. pinguis on Anegada indicates that
capture and handling make individuals wary and un-
approachable. Because an ancillary study involved ob-
servations of feeding behavior and food selection
experiments, it was important that iguanas be trau-
matized as little as possible.

Iguanas were approached within 3 meters and
marked with oil-based paint fired from a disposable 3-
cc syringe. A single dot of red paint used to mark the
lumbar region of the first and most approachable fe-
male appeared to excite her. She peered over her
shoulder to investigate it. Although this lasted only a
few minutes, we switched to white paint for all subse-
quent individuals. None responded in any visible way
to white, either when it hit them or later in the study.
The paint splatter patterns and drips were distinctive
on each specimen; there was no confusion of marked
individuals.seen in good light. (It was sometimes diffi-
cult to identify some individuals only partially visible
in dens or burrows.) Population estimates were made
using the Schnabel (1938) method and the computer
programs of Krebs (1989). Because of the increased
likelihood of “‘recapture’” of tame iguanas, we believed
that inclusion of all sightings might artificially decrease
the point estimator and constrict the confidence inter-
val. We therefore used two data sets in all population
estimates: one in which all recapture data were in-
cluded, and another in which recaptures counted only
when new ones were marked that same day.

Our study area included regions of relatively high
iguana and observer density. We calculated the perim-
eter of the study area (our equivalent of a “trapping
grid’’) by mapping a polygon of the outermost points
of “captures” and “recaptures”—sightings of identi-
fied individuals not carrying radiotags. For density es-
timates, we added a boundary strip to the study area
equal to the average home-range radius of radiotagged
individuals, since, because of the animals’ move-
ments, the sampling area is larger than the actual
study area {Dice 1938). As is customary, we have inter-
preted “maximum diameter”’ to mean “‘maximum di-
mension” (Otis et al. 1978). Because some study ani-
mals, like our male iguana, have elongate rather than

MaHCH 1994 Restoration Ecclogy
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roughly circular home ranges, we believe this practice
makes the sampling area artificially large, which
lowers density estimates. Perhaps a better estimate of
average movements would be a literal interpretation of
the word ““diameter”’—twice the radius of a circle with
an area equal to that of the home range. This would
average the effect of animals whose longest home-
range dimension is perpendicular to the study area
and those that are parallel, as well as all options in
between. Water (ocean, salt pond) overlapped by the
boundary strip was subtracted, leaving a total sam-
pling area of 18.8 ha.

In 1992, in addition to the two authors, two assis-
tants were dedicated to the project, and two club staff
who would spot and identify iguanas in the course of
their work. As many as 15 other club staff and eight
scientists working in the study area would notify us if
iguanas were seen. We did not consider sightings as
“recaptures” unless they were confirmed by at least
two of the six people (including us) who recognized
the marks.

Minimum convex polygon, 95% eilipse, and har-
monic mean home ranges were calculated using
TELEM.88 {Coleman & Jones 1988). To check the accu-
racy of our telemetry readings and relate the move-
ment data to topographic features of the study site,
we transferred the information to a GIS database
{PC ARC/INFO, ESRI, Redlands, California), using a
DIGI-PAD 5 (GTCO Corp., Rockville, Maryland).

Results

Ten individuals were marked during October 1992:
one adult male, three adult females, and six juveniles.
Radiotelemetry locations were made for each of the
four adults for 3 to 7 days (¥ = 5). Visually-determined
locations of individuals at the outermost points of
movement between 1990 and 1992 were included in
the home-range data set. The male’s minimum convex
polygon estimate of 7.3 ha was larger than that of all
females (x = 1.7 ha; Table 1, Figure 4). Intensively-

Tabte 1. Home ranges in hectares of three adult female and
one adult male Igrana pinguis on Guana Island, British
Virgin Islands.

Home Range (ha)

Minfmim
Convex 95% LEllipse 50% Contaur
Iguana Sex Palygont  (noncircular method)  Harmonic Mean
1 female 0.9 1.2 0.1
2 male 7.3 215 1.5
3 female 3.5 4.2 0.4
4 female 0.7 1.9 0.1

—
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Figure 4. Minimum convex polygon home ranges of four
adult Iguana pinguis on Guana Island. Iguanas 1, 3 and 4
are female; Iguana 2 is male. Black polygons are Club
buildings; road pattern also shown.

used areas {50% probability of occurrence contour,
harmonic mean estimates) were smaller still {Table 1,
Figure 5), and they all encompassed areas within the
sheep exclosure. The average home-range radius of
the four adults was 175 meters.

It did not appear that iguanas moved between
checks that occurred at night. Night locations varied:
iguana 1 retreated to two different excavated burrows,
iguana 2 to three excavated burrows and one tree,
and iguana 3 to two excavated burrows and one tree;
iguana 4 slept semi-exposed in a crack between two
rocks.

The population in the area sampled was estimated to

/ T

-~
/ WL Bar

Figure 5. Centers of activity of four adult Iguana pinguis on
Guana Island as shown by 50% contours of harmonic
mean home ranges. Iguanas 1, 3, and 4 are female; Iguana
2 is male. Buildings and roads as in Figure 4.
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be 9.0 individuals (95% CI, 6.5-12.9) when all recap-
tures were included and 12.2 individuals (95% (I, 6.2~
28.0) when capture sessions were considered as only
those days on which new iguanas were marked. In the
18.8-ha sampling area, the density was .5 to 0.7 igua-
nas (all age classes} per hectare.

Young iguanas, smaller than the original colonists,
were first observed in 1987, and hatchlings have been
observed each year in late summer and early fall. On
September 12, 1991, a clutch of 10 eggs was acciden-
tally unearthed in a sand pit during road work midway
along the road paralleling North Beach. One egg was
destroyed, but the clutch was reinterred; the rest ap-
parently hatched on September 17. Two hatchlings lo-
cated measured 9.5 and 10 cm SVL.

Discusslon

Home-range sizes for the four I. pinguis on Guana were
considerably larger than previously published esti-
mates for West Indian iguanas. Iverson’s (1979) work
with Iguana carinata and Carey’s (1975} work with
Iguana pinguis home ranges on Anegada showed that
all males and females had home ranges less than 0.1 ha
in size, more comparable to the size of the Guana igua-
nas’ centers of activity (Table 1), The first author found
home-range sizes on Anegada similar to those re-
ported here for Guana. Because animals on Guana
were directly approached after each telemetry-deter-
mined location check, we know that the size differ-
ences were real, not due to telemetry error.

Field evidence indicates that I. pinguis distribution is
patchy on Guana Island. Certain areas appear to have
no iguanas at all. From 1990 through 1992, approxi-
mately 3350 hours of island exploration off the study
area by capable observers yielded only 27 sightings of
unmarked iguanas in seven areas (Figure 5). Individ-
uals may have been counted more than once or, prior
to October 1992, may have been animals we later
marked. Five of the areas are within normal travel dis-
tance or within home ranges of iguanas inhabitating
the study area (Figure 4). An isolated individual was
seen on one occasion at the center of the island, but
apparently the only discrete subgroup inhabits the ex-
treme east end of the island (Figure 3).

Based on individual recognition, we estimate the to-
tal adult iguana population at 20 animals. There are
doubtless individuals we have not seen, but very few
at this point. Two that we never saw were reported on
the study site: a large male and a subadult (1-2 years
old). In late August through October, flushes of hatch-
lings are regularly observed. Dispersal outward and
upward from their natal beach in response to early-
morning insolation might explain the numbers of
hatchlings seen along the Club’s east slope and ridge

top. We see few subadults and much unoccupied habi-
tat. In one case we observed an adult female iguana
chase a hatchling away from an area in which she was
being fed. Adult territoriality may decrease recruit-
ment of hatchlings in prime areas of habitat.

For adults, three factors seem to influence habitat
quality and determine the distribution and abundance
of I. pinguis on Guana: vegetation, aspect, and shelter.
The most striking difference between the relatively
densely populated iguana habitat associated with the
Club and the rest of the island involves the understory
vegelation as it is affected by sheep. Sheep have been
present on Guana since at least the 1930s, when the
Bigelows acquired the island. Shortly after, the Club
area was fenced and the roads into it were pipe-grated
to form a sheep exclosure. Since 1980, continual efforts
have decreased sheep numbers from about 100 (Lazell
1980) to less than 50 (personal observation), but repro-
duction still occurs. Though the fence is now deterio-
rating, sheep rarely enter the exclosure, and vegeta-
tion around the Club is notably different from that of
the surrounding area.

Outside, sheep have browsed desirable understory
vegetation (nontoxic, palatable, nutritious species) up
to a height just under 2 meters and have left a sparse
covering of toxic and noxious plants (such as Lantana
spp. and Crofon spp.). I. pinguis adults generally forage
on or within a meter of the ground, and we expect that
either the low quantity or the quality of the ground
cover is preventing their establishment on most of the
cay. We do not know if the success of the iguanas
within the environs of the Club’s sheep exclosure is
due to the presence of an ungrazed understory of na-
tive plants or the suite of edible exotic species there
(such as Hibiscus spp. and Ixora spp.). Species compo-
sition aside, Lazell points out that Guana appears
more verdant than many islands where iguanas are
abundant. To date however, iguanas have failed to
evenly populate the cay. The relationships of sheep to
suppression of the iguana population may be clarified
if iguana distribution and numbers increase once
sheep are extirpated from the cay and the natural un-
derstory recovers across the island.

Topographically and geologically, Guana and Ane-
gada are dissimilar: Guana is largely rugged igneous
rock hills with some sandy lowlands (maximum eleva-
tion, 246 meters), while Anegada is an old reef tract,
half limestone, half sand (maximum elevation, 7 me-
ters). On Guana, because of its relief, aspect may be
important to iguanas and influence their distribution.
While Guana has east-facing slopes that do not seem to
support iguanas, these are generally shaded in early
morning by relief to the east. All sleeping sites {n = 7)
except one occupied by the male were on ridge tops or
had eastern exposure. As Carey (1975) reported for
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iguanas on Anegada, and as Goodyear has frequently
observed, iguanas bask near sleeping sites prior to for-
aging in morning hours. It may be advantageous for
cold, sluggish iguanas to bask near burrows to facili-
tate escape from predators. We found they frequently
retreat into burrows when approached just after sun-
rise.

Geological differences between Anegada and Guana
also may affect the quality and number of shelter sites.
Central regions of Anegada have thousands of natu-
rally occurring limestone cavities that are used as ref-
uge and sleeping sites by iguanas. Iguanas excavate
burrows there in sandy areas only. On Guana, all refu-
gia are excavated from hard-packed soil with associ-
ated rock outcrops. This requires greater energy ex-
penditure than do the alternatives on Anegada {no
digging, or digging in sand}, which may explain why
refugia are less densely spaced on Guana. Decreased
burrow density on Guana may result in the arboreal
tendencies we noted there. In a similar study on Ane-
gada (four one-month sessions from 1988 to 1991),
Goodyear and three assistants never observed an
iguana sleeping in a tree,

Decreased burrow density may also increase vulner-
ability to predation. On Anegada and Guana, fright-
ened iguanas flee towards burrows. On Anegada,
shelter sites are always within 30 meters. On Guana,
iguanas have been found 250 meters from their closest
known burrow, considerably increasing their exposure
during flight. Red-Tailed Hawks (Buteo jamaicensis), or
perhaps now-extinct nesophontid insectivores, are
likely to have been the only native predators, but they
must have preyed largely on hatchlings or eggs. Hu-
mans and their associated cats and dogs prey on both
juveniles and adults. At the advent of human coloniza-
tion, iguanas that inhabited islands with volcanic ter-
rain may have suffered a new and unacceptable level
of predation. Low density of shelter sites may have
been critical if it hindered escape, and may explain the
recession of [. pinguis from most of its former distribu-
tion on the Puerto Rico Bank. In concert, the porous
limestone habitats on Anegada and the relatively small
human population may have provided a critical refuge
for I. pinguis, perhaps its last natural stronghold.

Many would argue that Guana's population is too
smal! to be called a success, far lower than the “mini-
mum viable population” of 500 individuals commonly
used as a guideline (Grumbine 1990; Dodd & Seigel
1991). We believe Guana's I. pinguis population to be
both normal and viable. Populations descended from a
few individuals are the norm on oceanic islands: we
believe the entire present West Indian herpetofauna
must have arisen from a small number of founders. It
is difficult to envision multiple scenarios in which 500
individuals of each ancestral species arrive. More plau-

sibly, offspring from single gravid females or the occa-
sional pair underwent the process of natural selection
in each novel environment. If high fecundity charac-
terized colonizers, evolution and adaptation to local
conditions could sweep small gene pools. Further,
small populations (less than 500 individuals) are per-
sistent in the West Indies. Many islands presently pop-
ulated by endemic species are so small that they can-
not support 500 individuals. Carrot Rock, southeast of
Peter Island, British Virgin Islands, is a 1.3-ha protru-
ston from the sea supporting the spectacularly distinct,
undescribed species Mabuya (Lazell & Mayer 1992).
The speciation that has occurred is testament to both
the persistence in isolation and the viability of the
small populations that occur on that rock. Other exam-
ples are given by Craig (1991) and Simberloff et al.
(1992). Certainly many West Indian cays support tiny
but tenacious populations of sheep and goats, Guana
being no exception. We suspect that minimum viable
population size may have lo be assessed on a case-by-
case basis. On Guana, the small population of 1. pin-
guis could be called inviable only if it failed to respond
to local selection pressures or to expand when given
the opportunity.

Concluslons

A reproducing population of Iguana pinguis is now es-
tablished on Guana Island, where it had certainly been
absent for more than half a century prior to 1984. A
population of 9 to 12 occupies 19 ha, 3 ha of which are
apparently optimal habitat. All 10 marked individuals
were hatched on Guana; six appear to be young of the
year. On the rest of the 300 ha of Guana Island, iguana
distribution is palchy and sparse. We estimate that 20
adults inhabit the cay. If predation and foraging com-
petition by humans and their domestic animals are
curtailed, I. pinguis may be capable of expanding its
population. The experiment on Guana continues: pre-
dation by non-native animals has been almost elimi-
nated on the Guana Island Wildlife Sanctuary (and will
be with the demise of the last cat), and we hope the
last sheep will not be far behind.

The conservation status of the other iguanas of the
northeastern Antilles, I. iguana and L. delicatissima, has
not been assessed since 1963-1964 (Lazell 1973). Lazell
(1973) pointed out population declines and island ex-
tirpations, but he complained that **. . . there is no
evidence that man, mongooses, dogs, cats, goals, or
pigs—singly br in combination—have affected them.”
In Lazell’s field notes are frequent comments that igua-
nas were “very common’ at many sites, including St.
Barts and Gaynor’'s Gut, Antigua, where man and as-
sociated exotic animals were also dense.

Carey’s (1975) descriptions of population structure
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on Anegada indicate a sort of false prosperity: adults
represent close to 90% of the population six months
after the hatching period. Adults appeared numerous
and demonstrably breeding, but there was low recruit-
ment. We have noticed the same trends in age struc-
ture on Anegada, and Lazell observes that the popula-
tion as a whole appears to have decreased since his
first visit in 1980. Low numbers of subadults may be
due to the predation of young by cats and dogs (Carey,
1975) or after young have passed their more carnive-
rous juvenile phase, to competition with feral livestock
and adult iguanas for quality mast and foliage.

With these scenarios in mind, it is now importan! to
revisit such sites as Ile Forchue, northwest of St, Barts,
where in 1963 Lazell recorded "“at least 40" individuals
and noted: "“Huge colonies swarm. . . .” (Lazell
1973). lle Forchue is larger than Guana Island, about
535 ha, as is Ile Chevreau, about 448 ha, also said to
have a large population of !. delicafissima (Lazell 1973).

The Goat Islands, off the south-central coast of Ja-
maica, formerly had a large population of I. collei
{Grant 1940). After introduction of mongooses, it was
assumed that iguanas were extirpated there. They may
not have been so drastically affected. Seemingly pros-
perous populations of iguanas occur in many places
where mongooses are abundant, such as Hispaniola,
St. John, and St. Thomas (Schwartz & Henderson
1991). If iguanas persist on the Goat Islands, removal
of mongoose and goat (and other exotic species) might
restore these islands to excellent habitat. If iguanas
have been extirpated, then elimination of exotica
might be easy, because a poisoning campaign could be
carried out without risk to iguanas. Captive stock of I.
collei {(Ehrig 1990) could be reestablished. Great Goat
Island, about 230 ha, is certainly large enough to sup-
port a population; Little Goat, about 100 ha, may well
be too,

We believe that relatively small islands may be the
key to the long-term prosperity of many species of
iguanas.
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Sebmted %o Trwds on
Ecology avp Evoltio-
Diversity or Proliferation?

I am a field biologist principally involved in site inventories for purposes of

prioritizing conservation action. [ work largely with terrestrial vertebrates and
discover new species very frequently. Most of my non-field time is consumed
describing new species, many of them of quite extraordinary evolutionary or
biogeographic interest. 12, My productions are the norm; biological surveys and
inventories produce a steady stream of new and truly wonderful animals,
exemplified in the batch of incoming reprints nearest at hand as | write3*, The
magnitude of the task of cataloging this planet's life forms is truly staggering.
Some of the least conspicuous organisms turn out to be among the most important
indicators of environmental health and impinge forcefully on the most critical
conservation action decisions; consider the Tomah mayﬂyS. I find the views
expressed by Renner and Rickles® disheartening and even appalling.

While I agree that a good deal of ecosystem preservation can — indeed must
— proceed without exhaustive inventories, [ cannot accept the view that ignorance
is good or the putative "intellectual development” of systematists is benefitted by
not knowing what lives where. I am mightily impressed by the surprises. No one
known to me guessed a decade ago that Hong Kong retained some of the richest
remaining ecosystems on the continental shelf of Asia between Korea and
Vietnam -8, Inventory processes there are still so far from complete that the few
of us who know about the special places are still faced with disbelief and denial?.
Only good inventories convince policymakers (and not always even then).

[ found Renner and Ricklef‘56

positive view of cladistics especially galling,
In the subject areas I know most about. mammology and herpetology, cladistics
has provided no conservation-oriented benefits and, indeed, siphons considerable
resources away from much needed field studies. The cladistic studies [ sce are

carried out by the desk-sessile who simply proliferate Latinized names, especially



for higher taxa (genera, families, etc.). The "diversity” they generate is one of
words, not organisms. (Generating names is not science, and cladistics as I see it
practiced is not even scientific.

The exemplar of the cladogram of the lizard family Chamaeleonidae and

other iguanian lizards presented by de Queiroz and Gauthier !0

is especially
appropriate. This depiction is based on a cladistic revision! ! that has been
vigorously criticized! 2:13. The revision was based entirely on morphological
characters garnered from the literature and obviously not checked for accuracy.
Many trenchant characters, almost certainly apomorphic, were discounted and not
used in the revision. Character weighting was wholly subjective and - I submit —
irrational,

For example, enlarged middorsal scales were weighted as a character
precisely equal to zygodactyl foot. The presence and degree of middorsal scale
enlargement is enormously variable within species. It is prone to sexual

dimorphism and both ontogenic and geographic variation. In the revision cited! 1,

the presence of enlarged middorsal scales in any member of any species in a

predetermined group of species up for family status was scored as simple presence.

The zygodactyl foot of chamaeleonids, by contrast, is a complex suite of
apomorphies involving bones, muscles, vascularization, enervation, and scales. It
is utterly unique in all Reptilia and sets Chamaeleonidae instantly apart.

I reject the notion that any sort of intellectual development has gone into
cladogram production and resultant name proliferation. Cladograms are generated
in computers, not in brains. The sole purpose of the human cladist is to cull and
rig the data fed into the computer.

The attempt to put a veneer of evolutionary respectability onto cladograms
by inserting little character bars!0 on their lines is concessionary but inadequate.

The basic and sole mensurable parameter of a cladogram remains time, on the y-
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axis. There is nothing at all on the x-axis. Thus, cladistic analysis provides almost
the opposite of evolutionary assessment: the inverse; the flip side of the coin. In
evaluating "relationship,” the cladist really will never be dissuaded from the belief
that only the temporal sequence of events matters. The magnitude and
significance of evolutionary changes forged by natural selection — at dramatically
different rates in different lineages — is claimed too subjective to ponder (but
devaluation of the chamaeleonid foot was judged "objective," one must suppose).

If "relationship” is, as cladists believe, a property of lineages precisely
equal to the inverse of their independent length in time, then cladists must
necessarily believe at least one of the following: a, evolutionary rates are constant;
or b, evolution does not aftect relationship. This latter is implicit in an attempt at
conciliation!© of cladistics with the categorical hierarchies of Linnaean
nomenclature.

Cladograms can be extremely useful in pondering real, evolutionary
relationship, but they do not depict it. The only reliable cladograms would be
based on precisely accurate molecular clocks (should such ever be found).
Molecular clocks only function to the extent that they are sequestered from and
immune to natural selection — the motive force of evolution. A molecular "clock"
subject to evolution by means of natural selection is worthless. Time is not a
selection pressure.

Many systematists today merely proliferate names in higher taxonomic
categories. These are just words, not organisms. They are artificially invented,
not "discovered.” Insofar as they are simply and unequivocally defined, these
word names can be useful in communication, but not if there are too many of them
(nine unrecognizable "families" where one easily-recognized one existed
before ! 1). Only inventories document diversity, and we have far too few of them.

Despite pedantic debate, the correlation of diversity to stability is obvious to me
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from field experience on the tundra and in the tropics. I do not need P’opper14 or
Hurlbert!3 to "prove” the diversily-stability relationship for high-level consumers
(like me), any more than [ need them to prove this planet is subspherical.
However, it does take good inventories — and long-term studies — to demonstrate it.
Systematics could provide a solid, communicable framework for inventories;
monographs are inventories, after all.

Systematics could be a valid, but minimally intellectual, enterprise that if
regulated, policed, weeded, and cleaned up would be a useful servant to biological
science. But at this time systematics is just a childish game. Trading cladograms

for inventories is like trading horoscopes for encyclopedias.

James Lazell

The Conservation Agency, 6 Swinburne Street, Jamestown, RI 02835, USA
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