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Dr. lenry Jarecki
Byewood Timber Trail
Rye, NY 10580

Dear Henry:

Herewith my summary report for 1992. I have not repeated
material included in my "Preliminary Report” of 4 December,
1992, or any of Lianna’s materials. To get a full picture
of the scale of our 1992 activities, this report has to be
seen in the context of those other documents: What a year!

Our cover this year is the new chrysomelid beetle being
described by Mike Ivie and Barr, (I don’t know who Barr is).
Since entomology is Big this year, I will launch right into
it.

Following this introduction, Mike Ivie’s report, a copy of
his group’s newsletter, a list of the Chrysomelidae (that is
just one family of beetles, but the one nearing completion),
and 10 pages of sample chrysomelid illustrations from the
text. Mike does not say whether just some, or all, of these
occur on Guana, but I have pointed out one which dces, and
which will be named Pachybrachis guana. There will be many
more new species in other families, so be thinking of names
(there can be only one guana in each genus because no two
species can have the same name).

Next, David Grimaldi’s report on the fruit flies: an
excellent example of AMNH participation in our project.

Roy Snelling continues to produce great results fast. He
writes his stuff up and publishes it in newsletters. This
is very useful for all concerned. His big news is the new
species of Psorthaspils, a gorgeous spider-hunting wasp (see
his page 18, middle column, bottom).

Barbara Thorne provides a report from the termite group
next. Then a letter from Kevin Hoffman, whose mantsipids
have so impressed me already. I hope he will ccome this
year.

Margaret Collins introduces us to Warren Steiner, a
specialist on flightless beetles, and his wife Jil
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Swearingen, a specialist on ants. The two of them would
like to join us in 1993, and that seems a good idea, pending
consultation with our established entomologists Ivie and
Miller. I know Roy Snelling, who has collected ants, would
appreciate help from them (not his favorite subject).

Moving on to vertebrate animals, we have been noticed by the
U.K. NGO Forum. I also include a report I found in an
obscure journal on flamingo behavior that seems guite
relevant to us. I'm trying hard toc make 1993 the Year of
the Birds, and at long last get some action on all those
great plans I have been touting for years to get
woodpeckers, whistling (tree) ducks, white-crowned pigeons,
and even parrots back on Guana. David 0. Hill, founder of
the Rare Animal Relief Effort (RARE) and long a major player
at National Audubon, is planning to come this year with his
field assistant wife. I am full of hope that this will move
us off the mark.

Christina Leahy’s work on kestrels, our small falcons, is
going well and she will plan to do more in the June-July
session with Lianna. She may also come down in October.

Your old friend Rob Norton chimes in with a bit on VI
snakes. While not strictly a Guana publication, he does
acknowledge me and Greg Mayer, without whom he would not
have written up his note. We would not have been in place
except for the Guana project. I711 claim this one as ours.

Blair Hedges and Richard Thomas have been receiving
blindsnakes from us for years, and finally have put out a
paper. Sadly, it leaves out the fine-grained analysis of
the Virgin Island situation, but that should be their next
effort. I include just excerpts of their paper.

Last year in China I met Razi Dmi‘’el, a physiologist who
does the very sort of stuff Bill MacLean started, and who
seems ideal to carry on at Guana. My correspondence with
him and his colleague Gad Perry is included. I hope he will
come. Gad says they need a couple of hours of computer time
every few days. We should be able to manage that.

Finally comes first draft of the Iguana pinquis paper Numi

and I have submitted to Restoration Ecoloqy, a new journal.
It is out for review. This is the first successful attempt
ever to restore a population of rare reptiles that has been
quantitatively documented as working. It surely is working!

I will be gone for the first two weeks of May, but faxes
will reach me by about 18 May at:

415-381-9414



From 1 June until early July, I can be faxed in Hong Xong
at:

8§52-980-2181

Or, written to c/o Wing Chan, 44 Shui Hau Village, Lautau,
N.T., Hong Kong.

I’1l be back in RI by mid-July, and sc¢ in a more convenient
place for making Guana plans than usual.

411 the best,
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REPORT OF PROGRESS, BEETLES OF GUANA IS AND SURROUNDING BVI

Michael A. and LaDonna L. Ivie
Montana State University
Bozeman, MT 59717

(406) 994-4943

Since 1978, we have been working informally toward a faunistic
treatment of the Beetles of the Virgin Islands. In 1991, this
effort was formalized, and the level of activity greatly
accelerated. To date, we have, with co-PI Richard S. Miller, a
faunal list of over 900 species for the Virgin Islands as a
whole, with a continuing high rate of species addition. It is
hoped that within 3 years, a book will be finished detailing the
beetle fauna, with keys, illustrations, and distribution data.
In the meantime, much collecting, curating and primary
publication must be finished. Over 40 cooperators are working to
make this a reality.

In 1992, we spent 2 weeks on Guana Is., from 18 to 31 October.
During that time we collected with several specialized
techniques, including beating sheets, berlese funnels, and
several types of traps. This yielded many new records for the
islands. However, not only did we collect several thousand
beetles specimens from Guana, Tortola, and Virgin Gorda, we
established 6 long-term flight intercept trapping sites, with 2
each on the above mentioned islands. Each of these traps produces
several hundred specimens per month, and sampling continues ’
monthly. A total of 12 trapping months has already occurred,

exceeding all previous trapping of this type in the Virgin

Islands together. This technique yields large numbers of
previously very rare or unknown species.

Curation continues, with the goal being to have all material
mounted, labeled, identified, and data-based by August. Several
papers resulting from this material are in progress. Two, the
Cleridae of the Virgin Islands and the Chyrsomelidae of the
Virgin Islands will include new species from Guana Island. These

include Phlogistosternus guana Barr and Ivie and Pachybrachis
guana Clark and Ivie.

It is hoped that next year our team can return to Guana, to
continue the specialized sampling. The continued discovery of
new records and species indicates that we have yet to fully
collect the fauna of any of the islands.
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PROJECT NEWSLETTER

Volume 1, Number 2

o1 December 1992

RESUBMISSION AND FIRST
EXPEDITION OVER

Things have been busy since the
last VIBFP Newsletter. In Qctober,
after furious flurries of activity,
and thanks to all those who responded
to the call for letters of support,
the VIBFP proposal for years 2-4 was
submitted to NSF. With all of the
enthusiasm shown so far, this project
should be a real winner.

Just to keep life in the lab
interesting, 2 days after the
resubmission, I left on the in

uncooperative weather to disappearing
ghipments, and broken-down ships,
through mysterious office closures
{do YOU know when Hurricane
Thanksgiving Day, St. Ursula's Day or
Prince Charles' Birthday fall?).
But, thanks to the many Virgin
Islanders who helped us, we were able
to have a fully productive trip.

Island Resources Foundation of
5t. Thomas, provided us with a home
base, an address, a FAX machine,
phonesa, equipment construction, a
storage room, and invaluable access
to their impressive library and
Rolodex resources that contributed so
much to our success. We even slept
on their boat for a few nights.
Thanks go to IRF's Dr., Ed Towle,
Sandra Tate, Austin Gumbs, Kathleen
Strube and Judith Towle.

The Conservation Agency,
through the largess of Dr. Henry

Jarecki and the intercession of Drs.
"Skip" Lazel and Scott Miller,
provided 2 weeks of room and board at
the Guana Island Wildlife Reserve,
boat access to other of the BVI, and
long-term trap sites. This generous
assistance allowed for a much longer
and more productive collecting period
than would have been possible on our
own resources.

Ms Jennifer Bjork and the
Virgin Islands National Park provided
housing on St. John, and other

agsistance;
37 Arnold and Hulda Grodman

of &Mirgin Gorda opened their home to
8, and provided our introduction to
Father Thomas R, Hughes, Jr., who
joined the project as a collector.

Drs. David Nellis and Ann
Swanback of the VI Bureau of Fish and
Wildlife arranged our permits for the
USVI (yes, a new law requires
collecting permits in the US Virgin
Islands), and introduced us to
several valuable contacts.

Mrs. Sebulita Christopher (BVI
Ministry of Natural Resources), Ms.
Rosmond DeRavaiere (BVI National
Parks Trust), Dr, Gillian Cambers
(BVI Ministry of Natural Resources},
Mr. William Cissel and Ms. Zandy
Hillis (Buck Island Reef National
Monument), Dr. Darshan Padda
{University of the Virgin Islands),
and many other people provided
parmita, assistance, valuable advice,
introductions to land owners and
other types of cocperation.

Ms Carol Mayes (The Nature
Conservancy, St. Thomas), Dr. Liaco



Wel Ping (Guangzhou University, ves,
China, but he's on Guana), Father Tom
Hughes (St. Mary's Anglican Church,
Virgin Gorda), James Comisky
(Smithsecnian-Man and the Biosphere,
5t. John), and Dr. Jozef Keularts
(UVI, St. Croix) will be servicing
long-term traps.

Then there were the many people
who brought specimens, offered simple
but important courtesies, and in
general made the trip a success.
Considering we changed islands 27
times in 31 days, we needed all the
help we could get.

What did we accomplish besides
paperwork? Nine semi-permanent
flight intercept trap staticons and a
long-term uv light were sited and
installed, considerable quantities of
berlese and hand collected materials
from St, Thomas, St. John, St. Croix,
Tortola, Guana and Virgin Gorda were
added, and materials needed for the
next trip were stockpiled on 4
islands.

Preliminary sorting has already
yielded a new family for the VI
{Melandryidae), another genus of
lycid, several more weevils, and a
single elytron of an unknown, but
definitely unique cerambycid! Most
of the material i3, of course, known
species, but new island records are
piling up, and several previously
small series are being augmented.

The search for the last VI
beetle species goes on!

THE NEXT TRIP

In January, Rich Miller, Mike
Ivie and Derek Sikes will return to
the Virgin Islands to install 6 new
semi-permanent flight intercept
stations, anocther long-term uv light
trap, and collect mcre berlese and
hand material. The trap sites will
be in unique habitats, access to
which were negotiated during the
October/November trip. These will
include the besat preserved forest in
the Virgin Islands -- the Corning
Estate on St. Thomas, and the first
material from Buck Island Reef
National Monument.

COOPERATORS MEETING IN
BALTIMORE

On Tuesday evening, 08
December, the first VIBFP Cooperators
Meeting will be held at the Baltimore
Convention Center. Several issues
will be discussed, including the
procedures for obtaining illustrator
and publication support. Co-Pls
Miller and Ivie will outline the
goals and timetable for the project,
and seek input from Cooperators.

Hope to see you there!

DATA BASE GAINING

Rich Miller is putting the finishing
touches on the design of the VIBFP
database. Below is just a small
example of the types of analyses this
data format makes possible.

Michael A. Ivie, editor
Island Total Total Island Total total
Size # # % % V.1 %
(Km) Spp. "Endemics”  Eundemicity Endemicity Fauna
St. Croix 230 423 160 37.8 17.7 46.6
St. Thomas 77 4 106 26.2 11.7 44,6
Tortola 54 133 20 15.0 2.2 14.7
St. John 52 448 121 27.0 13.4 49.4
Anegada 39 89 11 12.4 1.2 9.8
Virgin Gorda 21 37 4 10.8 0.4 4.1
Guana 3 163 11 6.7 1.2 180 ¥
¥ What does Hus mean? (Lazell)
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Chrysomelidae of the Virgin Islands

Binomial Name

Lema dorsalis (Clivier)

Lema nigripes Weise
Cryptocephalus anegadae Clark and [vie
Cryptocephalus krugi Weise
Cryptocephalus perspicax Weise
Cryptocephalus stolidus Weise
Diachus nothus (Weise)
Pachybrachis mendicus Weise
Pachybrachis guana Clark and [vie
Triachus verinus LeConte
Chlamisus straminea (Suffrain)
Aulacochlamys carinaticollis (Lacordaire)
Alethaxias blakecac Clark and lvie
Chacosicya crotonis (Fabricius)
Chacosicya hughesi Clarkx and Ivie
Metachroma lcictrachelum Blake
Myochrous dubius (Fabricius)
Acalymma bivittatum (Fabricius)
Acalymma innubum (Fabricius)
Ceratoma ruficornis {(Olivier)
Diabrotica sinnuata (Olivier)
Erynephala maritima {(LeCcnte)

Intratamilial ST

Criocerinae
Criocerinae
Cryptocephal
Cryptocephal
Cryptocephal
Cryptocephal +
Cryptocephal
Cryptocephal +
Cryptocephal *
Cryptocephal +
Chlamisinae
Chlamysinae
Eumoipinae
Eumolpinae +
Eumolpinae
Eumalpinae *
Eumol pinae
Galerucinae
Galerucinae +
Galerucinac +
Galerucinae
Galerucinae

SJ TO0 VG
+
+ +
+ +
+
+
+
+
+
*
+ +
+
+
+ +
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VI Chrysomelidae #2

Binomial Mame

Acdmon varicornis {(Blake)

Alagoasa bicolor (Linnaeus}
Aphthona inornata Blake
Chaetccnema brunnescens Horn
Chaetocnema elachia Blake
Chaetocnema cbesula LeConte
Chaetocnema perplexa Blake
Cyrsylus volkameriae (Fabricius)
Epitrix fasciata Blatchley
Heikertingerella krugi (Weise)
Homoschema nigriventre Blake
Homoschema obesum Blake
Homoschema pingue Blake
Longitarsus chlanidotus Blake
Longitarsus cakleyi Blake
Lengitarsus rhabdotus Blake
Longitarsus varicornis Suffrain
Lysathia occidentalis {Suffrain)
Macrohaltica jamaicensis (Fabricius)
Megistops bryanti Blake

Megistops tabebuiae Blake
Monomacra tibialis (Qlivier)
Oomophoita albicollis (Fabricius)
Omophoita cyanipennis (Fabricius)
Phyltotreta fallaciae Csiki
Syphrea cubana {Bryant)

Syphrea matdonadoi (Blake)

Syphrea sanctaecrucis {Fabricius)
Chalepus sanguinicollis (Linnaeus}
Charidotella latevittata (Boheman)
Charidotella sexpunctata (Fabricius)
Coptocyla jamaicana Spaeth
Deloyala guttata (Qlivier)
Hilarocassis exclamationis (Linnaeus)
Metriona glaucina (Boheman)

Stolas cyanea insulae Blake

TOTALS 58

Intrafamilial
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Alticinae
Hispinae
Cassidinae
Cassidinae
cassidinae
Cassidinae
Cassidinae
Cassidinae
Cassidinae

8T SJ
+ +
+ .
+
+ +
+
+
+ +
+
+ +
. +
+
+
. +
+
+
+
+ +
+
+ -
+ +
+ +
L?
L?
+
+
+
29 27
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American
Museum of
Natural
History

Dr. James D. Lazell
The Conservation Agency
Conanicut Island, RI

8 April, 1993
Dear Skip,

I suspect that you will be pleased to finally find, enclosed, a copy of a VERY PRELIMINARY
report, on the drosophilid flies of the Virgin Islands. I have highlighted where Guana Island is
mentioned. This dinky little report will eventually become a monograph, |1 hope; but between now
and then I have thousands of specimens to process, mostly from Hispaniola.

[ should say that the few species mentioned in here are a small fraction of all the flies that were
collected. Species belonging to at least 20 families (perhaps 45 genera, 60 species) were collected,
but it will be a while before we even have generic identifications on most of them, By far the most
valuable thing for my research was a series of nearly 100 specimens of a tiny little acalyptrate fly in
the family Asteiidae (the generic limits within the family are totally useless, so a genus i.d. is also
useless). These flies are actually very rarely collected, and I at least doubled the size of the AMNH
collection for this family with this series. I'm interested in this family because there are some
representatives fossilized in Dominican amber. The asteiids were found by sweeping up and down
trunks and along the undersides of large tamarind trees (trees are where dipterists have always found
Astelids -- presumably they are breeding in wounds in the bark) -- but never have they been found in
such abundance. Even more odd is that I found several other Diptera aggregating with thcse asteiids,
and 2 species of drosophilids in particular. These are mentioned in my report (Drosophila richardsoni
and Rhinoleucophenga sp., the latter is one of the rarities I was after on the island).

Sorry [ missed the minisymposium at the end of October. I really enjoyed my stay, even with the
phenomenal hangover I got at Foxy's.

Best wishes,

Sincerely,

Dr. David Grimaldi

Associate Curator, AMNH

Visiting Lecturer, Cornell Univ.*
*until June 1, 1993: 607-255-3123.

P.S. I need to get that copy of the vertebrate survey of Hispaniola that I showed to you on Guana.
Do you have it, or is it still on Guana? If you have it, I will gladly have a copy made for you.

Central Park West at 791h Street New York, Neia‘{ork 10024 -5192, USA Telegphone {212} 769- 5000



PRELIMINARY REPORT ON THE DROSOPHILID FAUNA OF THE VIRGIN ISLANDS,

Dr. David Grimaldi
Dept. of Entomology
American Museum of Natural History
Central Park West at 79th St.
New York, New York 10024-5192

5 April, 1993

This is a preliminary report on species identities, relative abundance, and distributions of
drosophilid flies (commonly called the small fruit flies, or "pomace” flies) from the Virgin Islands.
More accurate species identifications and more comprehensive distributional data will be presented in
a future report, but that will take a while to prepare since it involves numerous, detailed dissections
and comparisons. This is part of my research program on the Systematics and Biogeography of the
Caribbean Drosophilidae, some of which is funded by the U.S. National Science Foundation.

Drosophilid flies are popularly known primarily through one very important species, Drosophila
melanogaster, the common laboratory fruit fly. Actually, nearly 3300 described species in the family
Drosophilidae exist, with perhaps 2000 undescribed ones residing in collections and yet to be found in
the field. It is a predominantly tropical family, with the Neotropics being by far the most diverse
region, as well as the least studied region for these flies. Major works pertaining to the systematics of
the Neotropical Drosophilidae are: Williston (1896); Sturtevant (1921); Duda (1925, 1927); Wheeler
(1981, 1986); Vilela (1983); Grimaldi (1987, 1990, 1993); and Vilela and Bachli (1990).

Preliminary observations on the Caribbean fauna indicate that there are resident species in most of the
major groups (€.g., genera, species groups), but still a depauperate fauna in comparison to the Central
American mainland. Notable absences from the Caribbean are any specics in the genus Amiota, and
very few in the large genus Scaptomyza. The actual species diversity, distributions, and degree of
endemism in the Caribbean is the subject of my research.

Two trips were made with AMNH Scientific Assistant Julian Stark to the U.S. and British Virgin
[slands, during early March, 1992 and early October, 1992. These 2 visits afforded a ripe
opportunity to examine differences in the fauna between 2 seasonal extremes: the dry season (early
March) and the, presumably, wet season (October). While St. John was indeed quite wet and rainy
during October, our visit to Tortola and Guana (immediately north of Tortola) found a surprisingly
dry habitat -- drier, in fact, than during our March visit. At sea level, around Lameshur Bay, there
were dramatic differences between the two seasons. During October, fallen fruits and a moist leaf
liter supported vigorous populations of a few species of drosophilids in this area, where none were
found during March.

Specimens were critical point dried (essentially freeze-dried) from absolute ethanol, point-
mounted, labeled, and carefully identified using dissections of male (sometimes, female) genitalia.
These specimens are in the research collections of the Entomology Dept., American Museum of
Natural History, where they will serve as vouchers and material for ongoing comparative research.
This is the most appropriate repository for the specimens since it is the world’s largest collection of
these flies, representing at least one-third of the described species of the world and with several
hundred undescribed species in it, and since I am one of the few active researchers in the world on the
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family. Duplicate specimens wiil be sent to the Entomology Dept., National Museum of Natural
History, Smithsonian Institution.

THE FLIES

Genus Diathoneura

Distinguishing Features: An entirely Neotropical genus closely related to Cladochaeta possessing:
large oral cavity, labium large and broad, apex of labellum with small fleshy tubercle; eyes generally
bare (without fine pile); female with oviscapt, having pegs and generally with a large apical peg,
arista with 2 or more ventral branches (vs. | in Cladochaeta). There are also several diagnostic
features of the male genitalia.

Habits: Breeding sites are largely unknown, although Pipkin (1966) has bred some from decaying
flowers and fruits. I generally find them most abundantly around thick, moist leaf litter, so they are
probably breeding there. Several species, from Ecuador and Costa Rica, have bizarre male sexual
ormamentations on the head.

Diversity: Wheeler (1981) listed 28 species, but indicated that limits between this genus and
Cladochaeta were obscure. This problem was clarified by Vilela and Bachli (1990), who transferred 5
additional species to Diathoneura (from Cladochaeta). Vilela and Bachli also described 2 additional
species, from mixed series of type specimens. Thus, 35 described species exist, but this is a fraction
of the total diversity: probably several hundred actually exist (mostly from South and Central
America), based on my observations of specimens in the AMNH collection.

Only 6 species are reported from the Caribbean: dubia (Sturtevant), 1921 (reported from
throughout Central America [Wheeler, 1981]; type locality is Cuba?); euryopa Duda, 1925 (reported
from Jamaica and Costa Rica [Wheeler, 1981]; type locality is Costa Rica); nana (Williston) 1896
(reported from Panama [Wheeler, 1981]; type locality is St. Vincent); smithi Vilela & Bachli, 1990
(type and only known locality: St. Vincent); plus the 2 species identified below (metallica and opaca).
Local Species:

Diathoneura metallica Sturtevant, 1921

Distinguishing features: A tiny species with a velvety black scutellum and metallic orange notum,;
front of head is pollinose blue when viewed from above; face, antennae, and palps are mostly dark
brown to black; pleura mostly ochre, with dark brown band at level of the wing base, another band on
the katepisternum; legs light yellow, abdomen shiny black.
Distribution and Habits: Dissections of specimens from St. John and other Caribbean islands from
where it is reported are needed to confirm the species identity. Specimens in the AMNH which are
externally very similar are from Cuba, Hispaniola, and Puerto Rico. The type locality is Cuba.
Diathoneura metallica (or at least a species very similar to it) is one of the most common
drosophilids found on St. John, but it appears abundant only in the moister sections of forest (e.g.,
Reef Bay trail, in moist stream beds during the dry season), versus the drier trails (e.g., Cinnamon
Bay and Water Catchment trails). They were collected during both March and October on St. John.
A series of only 8 specimens were collected from the forest on top of Mt. Sage, Tortola.

Diathoneura opaca (Williston) 1896

2\



Distinguishing features: An obvious species to identify, on the basis of a thorax with the dorsal half
velvety black. [ have yet to do numerous dissections of many specimens accumulated from around
the Caribbean and Central America, to determine if this apparently widespread species is, indeed, a
single species. Type locality: St. Vincent, BWI.

Distribution and Habits: The species identity of the one female that was collected off Cinnamon Bay
trail in March is difficult to confirm, given the need for male genitalic characters to detect subtle
species differences.

Diathoneura smithi Vilela & Bachli, 1990

Distinguishing features: Notum and scutellum ochre; pleura with 2 dark brown bands, just below
wing base and a lower one; face and antennae light; front of head light brown; arista with 6 dorsal
and 2 ventral branches; legs entirely light yellow; abdomen entirely brown, not shiny; wings hyaline.
Distribution and Habits: Only a single male was collected off the Reef Bay trail on St. John and a
female was taken from Mt. Sage, Tortola, so it is not abundant on either island, The species was just
recently described from a mixed series of cotypes originally collected ca. 1895 from St. Vincent.
These new records extend the distribution of this species considerably into the Caribbean,

Diathoneura sp. B

Distinguishing features: A small, entirely dark brown fly (even the halteres), with a light brown face
and legs; arista with 3 long dorsal, 2 ventral branches; wing hyaline.

Distribution and Habits: Known only from a single male taken during March from the forest on top of
Mt. Sage.

Genus Drosophila

Distinguishing Features: Defined by Grimaldi (1990) as possessing a well-developed facial carina,
usually with a flat edge; eyes bright red with dense pile; 2 or more ventral branches of arista; oviscapt
with numerous stout pegs around its edge.

Habits: A large and varied genus, generally breeding in decaying fruits, flowers, leaves, necrotic rot
pockets in cacti, etc,.. Cosmopolitan.

Diversity: This genus was recently pruned of several large subgenera (e.g., Scaptodrosophila,
Hirtodrosophila, endemic Hawalian species) and small subgenera (e.g., Lordiphosa,
Engiscaptomyza), and it is still the largest genus of drosophilids with well over 1000 described
species. Some subgenera are arranged into species groups.

Local Species:

Subgenus Drosophila

Distinguishing Features: Facial carina high and broad, often with flat edge (and even with a small
median furrow on the edge); eyes with dense pile; eggs with 4 (rarely with 3) apical filaments.

Drosophila cardini SPECIES GROUP

72



Distinguishing Features: (see Sturtevant, 1942: 31, and Heed, 1962 and other papers).

Drosophila (similis?)y Williston, 1896

Distinguishing Features: Abdomen rather shiny, mostly oclre, with diffuse brown bands on posterior
margins of most tergites; arista with 5 dorsal and 2 ventral branches,

Distribution and Habits: Reported by Wheeler (1981) from Mexico to Trinidad (type locality: St.
Vincent BWI); an apparent subspecies, D. s. grendadensis Heed, is described from Grenada,

This is the most common species of drosophilid on St. John and, in fact, probably in the Virgin
Islands. An interesting discrepency was found in the relative abundance of both sexes in 2
microhabitats: 73 females and 40 males were collected off Cinnamon Bay Trail in March, whiie 213
males and 105 females were collected around a small, isolated pool in a moist stream bed off Reef
Bay Trail at the same time. It is unclear why there would be a reversed abundance of the sexes at the
2 sites.

Drosophila repleta SPECIES GROUP

Distinguishing Features: A very distinctive group for the pattern of small dark spots covering the
dorsal part of the thorax, each lying at the base of a seta. The spots can be coalesced in some species,
forming elaborate maculated patterns. This is a very large species group, ca. 90 species, with a New
World, predominantly Neotropical, natural distribution (there are about 4 tramp species). A fine,
extremely useful revisionary monograph on the group is that of Vilela (1983). It is well represented in
the Caribbean, with [number] endemic species. Some species are renowned for their breeding sites,
which are the necrotic rot pockets of various cacti. The flies can be rigidly monophagous, and even
entirely dependent physiologically on the yeasts growing in the rotting cacti. Work on this subject is
reported in various papers by Heed et al. [citations].

Drosophila richardsoni Vilela, 1983

Distinguishing Features: l.ike most species in the species group, external characters are few, and
male genitalic characters are most reliable. For this species, the male genitalia has an aedeagus that is
short and stout, slightly upturned apically, and with a pair of prominent lateral flanges.

Distribution and Habits: On St. John: 14 males, 2 females were collected 8/X/92 by sweeping over
fallen fruits on the forest floor near the VIERS station. On Guana Island: 24 males, 6 females were
collected 10-17/X/92 by sweeping along trunks and beneath overhanging limbs of large tamarind
trees. This latter method of collecting also captured a large number of asteiid flies. This species was
not collected at mashed banana bait; nor was it collected in March.

Originally described from 12 males, 13 females originating from Mayaguez, Puerto Rico (Vilela,
1983). A culture of this species is in the National Drosophila Species Stock Center, Bowling Green
Univ. (stock no.), which came from females bred from an organpipe cactus in Puerto Rico. The
distribution is extended slightly eastward by these records. It would be interesting to see if this
species occurs on St. Croix, which is on the other side of the Puerto Rican bank.

Subgenus Sophophora
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Drosophila (S.) malerkotliana ()

Distinguishing Features:

Distribution and Habits: Native distribution is the Indopacific, but recently was introduced to
Mexico. Genitalic dissections are needed to confirm the 1.d., but if the 1.d. still stands, this is the
first record of this species introduction into the Caribbean.

Drosophila (S.) melanogaster

Distinguishing Features:

Distribution and Habits: Probably the most common, widespread fruit fly in the world. Introduced
virtually everywhere that man lives. Oddly, 6 males that were collected on St. John (Lameshur Bay)
in October, but none were collected in March, suggesting that very dry weather limits their
populations. One male was collected 7/I11/92 on Mt. Sage, but this habitat seems at the limit of their
range, in terms of tolerance to cooler and wet conditions. In Hawaii, for example, D. melanogaster
rarely is found above 2400 ft.

Drosophila (S.) simulans

Distinguishing Features: Very similar to D. melanogaster, but distinguished externally on basis of
smaller epandrial lobe.

Distribution and Habits: Another "supertramp" species like melanogaster, and very closely related to
it. Only a single male was found, on St. John (Lameshur Bay, 8/X/92).

Drosophila (S.) sp.
(alagitans-bocainensis species group)

Distinguishing Features:

Distribution and Habits: A very common fly on the fallen fruits at Lameshur Bay, St. John, during
October (44 males, 8 females were collected by sweeping). No specimens were found in March. A
single male was collected on Mt, Sage, 7/111/92. Wheeler & Magalhaes (196x) revised this group, so
a species identification could be certain when the dissections are completed.

Genus Leucophenga

Distinguishing Features: Easily istinguished by the primitive presence of a pair of prescuteliar setae;
large eyes; wing with the apical portion of the costal vein having a row of 4-7 blunt, thorn-like pegs;
abdomen of females usually with distinctive pattern of spots, males often different that females,
sometimes with | or more abdominal tergites silvery and highly reflective.

Habits: Most host records are of rearings from mushrooms. However, the abundance of
Leucophenga in drier habitats suggests additional hosts.

Diversity: A large genus of nearly 170 species worldwide, by far most speciose in Africa and Asia. 6
species are recorded by Wheeler (1981) as being in the Caribbean: bimaculata (Loew) 1866 [reported
from Cuba and Mexico, type locality ?]; elegans Duda, 1927 [reported from the "West Indies”, and




El Salvador to Bolivia; type locality?]; frontalis (Williston), 1896 [reported from Costa Rica to Brazil,
type locality is St. Vincent]; maculosa (Coquillett) [reportedly widespread from the northern U.S.A.
to Argentina and Chile, Hawaii, and throughout the Caribbean; type locality ?; probably introduced to
most places from eastern U.S.]; neovaria Wheeler, 1960 [reported from West Indies, El Salvador to
Colombial; and obscuripennis (Loew), 1866 [reported from Cuba, Costa Rica, to Brazil].

Local Species:
Leucophenga sp. A

Distinguishing Features: Female with large palps; male tergites 2 and 3 with reflective silver (see
figs. for differences in abdominal patterning}; both sexes with thorax ochre, tip of scutellum white,
clouds over cross veins, at base of wing, and at apex of vein R, , 5; wing with 6-7 costal pegs.
Distribution and Habits: A single male was collected, off of Reef Bay Trail in March. No other
specimens of this genus were collected, even on St. Thomas or Tortola, but 6 individuals of the same
species were collected during March on Guana Is., in much drier habitat.

Leucophenga sp. B

Distinguishing Features: Palps large; scuteilum with tip barely white; apical setae of scutellum
crossed for one-half their length; no clouds on cross veins; abdomen mostly black, with tergite 3
mostly white and having small dark triangle in the middle; male with tergites 3-5 and part of 6 silvery
white, others velvety black.

Distribution and Habits: Only 2 individuals were collected in the Virgin Islands, both from St.
John: 1 female on Reef Bay Trail, 5/111/92, and a male at Lameshur Bay, 8/X/92. Identification of
the species needs to be confirmed with dissection and comparison with types.

Leucophenga sp. C

Distinguishing Features: Wing entirely clear, no clouds; dorsal part of thorax yellow, pleura white;
abdomen with the following markings: tergites I, II yellow; tIII with a black band; tIV, V with a
dark median spot and pair of smaller lateral spots; tVI with just a pair of lateral spots.

Distribution and Habit;: A single male was collected, from St. John: Lameshur Bay, 8/X/92, while
sweeping over leaf litter in the forest.

Genus Hirtodrosophila

Distinguishing Features: Variable in coloration, dorsal part of the thorax varying from black and dark
brown to light yellow, but usually contrasting with a light yellow pleura; pleura can have brown
stripes; eyes usually bare or only finely pubescent; facial carina either absent or very narrow and
shallow; arista always with a single ventral branch (excluding the apical fork), or none at all;
ovipositor: {describe]; male genitalia: [describe].

Habits: Always found in aggregations of rendezvousing adults on fleshy or pliant fungi. The larvae
are breeding in this substrate.




Diversity: Formerly a subgenus of Drosophila, but recently removed from that genus to one of its
own (Grimaldi, 1990). With approximately 150 described species worldwide. At least the
Neotropical species are very poorly known: in one area in Panama, I collected nearly 30 species! 3
species are known from the Caribbean, 2 of which occur on St. Vincent: pleuralis (Williston), 1896,
and thoracis (Williston), 1896, the latter species having been recorded as also being from the
southeast U.S. (Wheeler, 1981).

Local Species

Hirtodrosophila sp. A

Distinguishing Features: Notum mostly brown, lighter anteriorly; pleura with dark katepisternum and
dark stripe anterior to wing base (remainder of pleura cream-colored). Abdomen with tergites 1-5
mostly dark brown, tergites 6-7 cream-colored; facial carina narrow, low; arista with 8 long dorsal
branches, | ventral one

Distribution and Habits: Known only from 2 specimens collected, both from St. John: Lameshur
Bay, 1 male, I female, 8/X/92. Species identity can only be confirmed about dissecting genitalia and
comparison with types.

Hirtodrosophila sp. B

Distinguishing Features: Arista with 4 dorsal branches, 1 short ventral one; facial carina narrow,
short; dorsal part of thorax dark brown, shiny; a dark brown stripe runs along pleura just anterior to
wing base; abdomen mostly dark black-brown, with: tergites II-IV interrupted in middle with light
yellow triangular area, tV with a dark broad band and triangle, and tVI with a pair of paramedian
yellow spots.

Distribution and Habits: 7 males, 7 females were collected on white fungus growing on wood in
forest on Mt. Sage, Tortola, 23/X/92 (M.A. Ivie, coll.). Species identification must be confirmed
with dissection and type comparisons.

Genus Microdrosophila

Distinguishing Features: Very distinctive for the narrow face, with a slight carina; eyes with dense
pile; wing tip pointed; the arista usually has numerous, long branches. Females lack an oviscapt, and
male genitalia are also quite distinctive,

Habits: I collect these flies most commonly around decaying wood, especially around trees and wood
shavings that have been recently sawed.

Diversity: 37 species are described, but only 1 is from the New World (quadrata [Sturtevant], 1916,

from the U.S.). The Neotropical ones are undescribed, although it is unclear how many there may
be.

Local Species:

Microdrosophila sp.

Distinguishing Features: A small, mostly yellow fly with a light brown, diffuse band along the length
of the pleura, just below the wing base. Wing tip is pointed, characteristic of the genus; tergites are



mostly yellow, with light brown, diffuse bands on posterior margins; the arista has 7 dorsal and 2
ventral branches.

Distribution and Habits: 11 males and 4 females were collected off the Reef Bay trail in March, and
8 males and 3 females off the Water Catchment trail (none off Cinnamon Bay trail). 2 females and 3
males of the same species were collected from the forest on top of Mt. Sage, Tortola, soon thereafter.

Genus Paramycodrosophila

Distinguishing Features: A rather rare genus identified by the tan and black mottled body, a
blackened "lappet" at the base of the wing near the subcostal break (as in the genus Mycodrosophila),
a narrow facial carina, the arista has | ventral branch, and the oviscapt has a large ventroapical peg.
Habits: Always found on fungi.

Diversity: 13 species are described, which have an interesting distribution: 9 species are Indopacific
(including Australia), 1 is from the southern U.S., 2 are from Central America and the Caribbean,
and 1 species (P. nephelea Wheeler, 1968) is known only from Jamaica.

Local Species:

Paramycodrosophila sp.

Distinguishing Feawres: Body coloration typical of genus; see fig. for male genitalia.

Distribution and Habits: Only 2 males of this species were collected, off Reef Bay Trail in March,
None were collected on Mt. Sage, St. Thomas, or Guana (the latter island is no doubt too dry for this
genus).

Genus Rhinoleucophenga

Distinguishing Features: With pair of large prescutellar setae, typical of steganine drosophilids; eyes
large, completely bare; front of head with numerous fine setae; wing completely clear; male genitalia
small, unsclerotized; a comb-like row of sclerotized teeth on the ventral lobes of the epandrium
(apparently these lobes are not surstyli, or, if they are, they are entirely fused to the epandrial lobes).
Habits: Of the few records of larval breeding sites, they all are known as predators of scale insects
and white flies.

Diversity: A small Neotropical genus with only 12 described species, but species limits with
American specics of Gitona are obscure (Wheeler, 1981). There are probably at least a dozen
additional, undescribed species. Two species are reported from the Caribbean, both originally
described as Gitona: bivisualis (Patterson), 1943 (also reported from s. U.S.A., to Mexico and El
Salvador), and fluminensis (Lima) 1950 (reported from Brazil as well as the Caribbean) (Caribbean
records??).

Rhinoleucophenga sp.

Distinguishing Features: A small, mostly vellow species, with short branches on arista (describe).
Distribution and Habits: A large series of an as yet unidentified species was collected on Guana Island
in October, by sweeping along the trunks and overhanging limbs of large tamarind trees. This seems
a very peculiar habit for the flies, but may have been an aestivating site during a period of
unseasonably dry weather. Other Guana Island specimens are the following: | male, 1 female, 13-
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26/VIN/86 (Miller & Pogue, colls.); 2 males, 1-14/VII/84 (Miller, coll.). They were probably
collected with a Malaise trap, since they are all covered with lepidopteran scales. One specimen was
collected from St. John: Lameshur Bay, 8/X/92, by sweeping along the forest floor.

Species which should occur on St. John, but for which no records exist:

Taxa widespread in the Caribbean:

Chymomyza: Several species are known from the Caribbean, but they do not appear to have
widespread distributions. A cosmopolitan genus of about 60 species, all of which are attracted to
injured tree trunks, so thriving populations probably require older forests. Perhaps 2 species occur in
the Virgin Islands.

Cladochaeta. An enigmatic genus of tiny, yellow drosophilids; all host records indicate that the
larvae are parasitic on spittlebug nymphs. Entirely New World, mostly Neotropical. Formerly with
13 species, my current revision has found 105 new species. I have found 7 species on Hispaniola (all
new species), 2 from Puerto Rico, 3 from Jamaica (all new), and 5 from the small Lesser Antillean
island of Dominica (all new). Thus, I expect that 2, perhaps 3, species would occur in the Virgin
Islands.

Drosophila. Several species in the subgenus Drosophila are well represented in the Caribbean:
calloptera, cardini, and repleta groups, only the last group is well adapted to subsisting in very arid
habitats (many breed in cacti). No calloptera group flies were collected in the Virgin Islands, and
several additional species of the cardini and repleta group flies should also be present.

Mycodrosophila: A genus of shiny black flies found on fungi; 2 species are known from the
Caribbean. There should be at least 1 species in the Virgin Islands.

Rhinoleucophenga sp.: A large series of an as yet unidentified species was collected on Guana
Island in early March. The genus no doubt occurs on the other Virgin islands.

Stegana: 2 described species are known from the Lesser Antilles, and I collected several other
species on Hispaniola. It is quite likely that | or 2 species occur in the wetter, higher islands of the
Virgin Islands. These flies are rarely collected

Zygothrica (bilineata [Williston], circumveha Grimaldi, and microstoma Duda have
circumcaribbean distributions).

One genus which is quite rare, and the only one endemic to the Caribbean, is Mavagueza Wheeler
(named in reference to the type locality, Mayaguez, Puerto Rico). Only a small series of specimens is
known, from the type series (in the AMNH), and a newly discovered specimen from the Bahamas (in
the collections of the British Museum). The genus is monotypic (M. argentifera), and the most closely
related genus is the Old World genus Acletoxenus. Larvae are predatory on scale insects and white
flies, as are related genera. Given that Mayagueza has been found on an island drier and more distant
from Puerto Rico than are the Virgin Islands, I would fully expect this genus to eventually turn up in
the Virgin Islands.

Thus, it is quite likely that as many as 20 additional species of drosophilids have yet to be found in
the Virgin Islands.
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As in 1991, I spent the month of October, 1992, collecting
on Guana Istand in the Briush Virgin Islands, A few other is-
lands were visited briefly during that month, but my main fo-
cus was on Guana. As reported in SPHECOS 23 (July 1992),
Guana is a small (340 hectares) island lying to the north of
the east end of Torola. Although some sugar cane was
grown there long ago, Litte trace remauns of that era and the
island has largely reverted to dry forest.

My coilecting reportin SPHECOS-23 listed 12 species of
bees then known to occur there (but failed (o include Apis
mellifera, present but not abundant). Last year I got only two
females of the Hylaeus (the first Hylaeus for the entire Puerto
Rico Bank); this year I managed to get a good series of both
sexes, mostly on Capparis cynophallophora Much of my bee
interest this year was in atiernpting to gamer some data on
floral visitation by the various bee species on Guana. Fortu-
nately for me, George Proctor, a botanist with the Depar-
tamento de Recursos Naturales in Puerto Rico, was on hand
to name stuff for me!

Coelioxys abdominalis Guérin is a lovely litde bee. It was
much more abundant than any Megachile, not only this year,
but last year as well. Question: how is it that a cleploparasite
is more abundani than its presumed host? My best guess at
this point would be that it hits the nests of Centris lanipes.
Recall that Friese (1923, Die Europaischen Bienen (Apidae),
[:45) assented that both Megachile and Anthophora are fosts
for Coelioxys. While he has been pooh-poohed since then,
maybe, just maybe, he was on to something.

There appears to be only one Exomalopsis on Guana and it
maosiy visits Solanum persicifolium, which it "buzzes.” But [
can’t idenufy the damed thing! Timberlake's key (1980) sim-
ply does not work for the Greater Antillean Exomalopsis.
Somebody needs to look at these more critically than Tim
did,

[ had an opportunity o see a couple of nesting sites of Cen-
tris decolorata on Puerto Rico. One very populous site was
on a beach near Aguada, Thousands of males cruising
through the site. They would sometmes land and walk
around for a bit, then resume {lying. They paid absolutelv no
attention to the females! On the other hand, females wtempt-
ing to gather nectar and/or pollen from flowers of Camavalia
rosea were fair game. Are males present at the site to discour-
age parasites such as Mesoplia rufipes or bombyliids? [n any
case, this beach-nesting Centris seems worth studving -
maybe a good student project? Among the thousands of
wules [ found one mewnder!
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Also spent five days collecting on Mona Island. Wonderful
place. [ hope next year (o go back and get onto the nearby is-
land of Moniw (essendally uncollecied).

In the following list, species newly collected on both
Guana and Mona [slands are marked (*).

Bees of Guana Island, BVI
_COLLETIDAE

' Hylaeus (Hylaeana) sp. (undescribed). Collected on Capparis
cynophatlophora, Cardiospermum micranthum and Schaef-
feria frutescens.

HALICTIDAE

Lasioglossum (Dialictus) sp. 1: on Coccoloba uvifera, Cakile
lanceolatum, Jacquemonlia pentantha, Cardiospermum mi-
cranthum, Schaefferia frutescens, Capparis cynophallophora
and Ipomoea pes-capri braziliensis.

Lasioglossum { Dialictus) sp. 2: on Capparis cynophailo-
phora, Jacquemontia pentantha, Antigonon lepiopus and
Schaefferia frutescens.

*Habralictellus sp.: on Capparis cyrophallophora and Schaef-
Sferia frutescens.
Augochlora sp. 1

Augochlora sp. 2: on [pomoea pes-capri braziliensis and Jac-
quemonzia pentantha,

MEGACHILIDAE

Megachile ( Pseudocentron) undescr. sp near poeyi Guérin: on
Ipomoea pas-capri braziliensis, Jacquemontia pentantha, An-
tigonon leplopus and Cardiospermum micranthum.
*Megachile (Ewricharaea) concinna F. Smith: on Ipomoea
pes-capn braziliensis.

Coelioxys abdominalis Guénin: on Jpomoea pes-capri brazil-
iensis, Antigonon leptopus, Cardiospermum micranthum, Jac-
guemorsia pentantha, Solanum persicifolium and Cakile
lanceolatum,

Coelioxys abdominalis (Guérin),
ANTHOPHORIDAE

Exomalopsis (E.) sp.. on Solanum persicifolium, and Jac-
quemornuia pertantha.

*Centris smithii Cresson.

Centris haemorrhoidalis (Fabr.). on Sclanum persicifolium,
Caesalpinia bonduc and Stigmaphyllon periplocifolium.
Cenuris lanipes (Fabr.): on Solanum persicifolium and Caesal-
pinia bonduc.

Anthophora tricolor (Fabr.): on Selanum persicifolium, Ipo-
moea pes-capri braziliensis, Antigonon leptopus and Caesal-
pinia bonduc.

*Melissodes trifasciata Cresson: on I[pomoea pes-capn brazil-
tensis and Antigonon leptopus.

Xylocopa mordax F. Smith: on Canavalia rosea, Jacquemon-
tia solanifolia, Ipomoea pes-capri braziliensis, Coccoloba

uvifera, Caesalpinia bonduc, Tecoma stans, Centrosema vir-
ginianum and Cardiospermum micranthum.

APIDAE

Apis mellifera Linne

Bees of Mona Island

HALICTIDAE

Lasioglossum (Dialictus) sp. 1: some collected on Crofon sp.
*Lasioglossum (Dialictus) sp. 2

(Presumably one of these is the same as the bee recorded by
Rarnos (1946, The Insects of Mona Island (West Indies),

Jour. Agric. Univ. P. Rico, 30:1-74) as "Halictus sp." col-
lected at Playa Sardinera.]

Agapostemon vieguesensis Cockerell [= A. portoricensis in
Ramose, 1946]

MEGACHILIDAE

Megachile { Pseudocentron) undescr, sp near poeyi Guérin [=
Megachile n. sp. in Ramose, 1946]. Has been reported from
flowers of Moringa moringa and Pisonia albida on Mona and
I got it on Caesalpinia bonduc. This is the bee reported by
Wolcott (1941, suppl. lo "Insectae Borinquensis,” Jour.
Agaric. Univ. P, Rico, 25:33-150) as M. vitrasi Pérez, a misi-
dentification. This bee is common on Puerto Rico and in the
Virgin Islands,

Megachile (Eutricharaea) concinna F. Smith,
ANTHOPHORIDAE

Melissodes trifasciata Cresson [Recorded by LaBerge 1956].

Anthophora tricolor (Fabr.) [= A. krugii Cresson of Ramose;
reported on Maringa moringa and Colubrina colubrina)

Ceniris haemorrhoidalis Fabr, [tesie Ramose, 1946]

*Centris decolorasa Lepeletier (= C. versicolor Fabr, of Ra-
mose; misident.]. Ramose reported it from Lantana sp. and
Moringa moringa, I got it also on Caesalpinia bonduc and
Canavalia rosea

*Centris smithii Cresson, on Cuaesalpinia bonduc. First record
outside of Virgin Islands.

Centris lanipes Fabricius, Ramose reported it from Moringa
moringa, Colubrina colubring and Pisonia albida; addition-
ally, I collected it at Maipighia sp. and Caesalpinia bonduc,

Xylocopa mordax F. Smith [= X brasilianorum of Ramose]
APIDAE

No specimens of Apis mellifera have beer found on Mona. 1f
we'te lucky nobody will bring in any colonies. What a de-
light 1o work in an area without honeybees!
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COLLECTING REPORTS

Guana Island - 1992
by
Roy Snelling
{Dept. of Entomclogy, Natural History
Museum of Los Angeles County,
800 Exposition Blvd.,
Les Angeles, CA 9C007)

The Guana Isiand trip was a smash-
ing success: | was able 10 add quite a
few speciss o the istofthose | collected
last year (see Sphecos 23:12-14) (a
completelistofthe known Aculeatawasp
fauna is included below), In part this is
due to my use of two Mailaise traps, but
mast of the adaiicnal spacias were net-
ted, not trapped. The traps were espe-
cially uselful for the little stuft, mostly
non-aculeates.

Enlomology was pretty well rapra-
santed on Guana this year. | was there
lor the entire menth of Cctobar. Othar
entomo'cgists, visiting for shoner peri-
ocs of ime, incluced a baich of tarmile
folks {the immitacle and indominitable
Margaret Ccllins; Mike Haverty, Bar-
hara Tnerne: Jan Krecek). The AMNH
was represenied by Dave Gnmaldi and
Julian Stark (r.ce foks!). Alsc had the
pieasure of meeling Mike and Dcnna

Al

fvia, harg working beetla collectors; Mika
is doing a siudy of tha beetles of the
Virgin Islands and was putting cut scma
pretty imprassive pitfall traps.

Because the rainy season was de-
layed, ccllecting resulls wera quite dif-
farent from the same period in 1951,
Somae species that ware abundant than
throughout tha menth of Cclober wera
scarce until near the end of tha menth,
after tha rain finally starlad. | also spent
alotottimeonthetralalong Long Man's
Paint, the elongate point NW cfthe hatel
area, bounding Muskmelcn Bay on the
north. This area is more arid than much
of the island and combines a greater
diversity of microhabitats than any other
area.

Tha spheacid taxa that last year | re-
perted to be conspicuous by their ab-
sence in 1991 (Bembix and Sphecinae)
were collected this year, Perhaps the
surprize catch of the season was two
malas of a species of Pseudomethoca
{Mutillidas), both in the wooded area
behind North Beach; one in a Malaise
trap and onethatlanded on the trail right
in front of me. Little guys, lass than 4.5
mm long, all black. There appear 1o be
no records for Mutillidae in the Pueno
Rico Bank (Puerto Rico and the Virgin
Islands), but | havant searched tha Iit-
arature very intensively.

Tha seven spacias of Bethylidae are
really no surprise; there likely are more.
Nene of those that | coilected can be
detinitely identified a! this time, but |
expectsome, aileast, to beurdescribad.
Mike lvie has agreed to send me the
Hymencptera from his traps and
Berleses, sowe canexpectalotafreally
great material to turn up.

It wasnt gll hard work {though most
nights, by the time | hit the sack | was
convinged that no matter where you go
on Guana, it's always via an uphill trail,
usually steep and rocky). One night a
few of us went over 1o Jost Van Dyke
Island %o a little bar called Foxy's. The
guy behind the bar was so delighted 10
have an Indian in his place that he kept
my tequila flowing at nc charge. He also
kept Grimaldi well supplied with rum.
though fora differentraason. Shcreone
heliuva boat ride back!

Although maostofthe monthwas spent
on Guana, wa made day-lrips tc several
olher islands. Anegada lsland: outer-
most of the BV, 13 miles long, 1 mile
wide and f the highest! Com-
olately inundated by major hurricanss.
Bul, even the iguanas survive. Gingar
Island. Vugin Gorda. Tonocla. Eventu-
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ally, I''l get to ali —or at least most, of the
BVI. Maybe.

Following the menth at Guana | went
to Puerto Rico. Thanks to my goodfriand
Juan Torres | had a place 10 stay and
transportation. Collecting was good in
mast areas but my bast results ware in
baes and this Sphecos crowd dont
care far bess {or, they can read about it
in Mallgsa). Mat anothar termitologist,
Susan Jonas (Gad, thay seem to come
outa de woodwork!). Juan, Susan, and |
spent five days on Mona Isl. Got some
more goodies out thare {see list). Two
highlights of the Mana jaunt ware some
fabulous tasting barracuda and Susan's
rat {of which there is atale): The three of
us shared a cabafa at Playa Sardinera;
I chose to sleep outside (couldn't abide
Juan's snoring). When | got up on the
fourth morning and went inside to use
the tacilities, | noticed a ravaged bag of
dry Gatar-Aid™ onthetloor. Juan exited
the bathroom and warned be that there
was a rat (live) in the toilet bowl. Waell,
2+2=7l: ratgotinto Susan's Gator-Aid™,
developad a powsrul thirst, fell into toi-
let bowl from which he couldn't exit.
Ergo, it was Susan's rat and Susan's
probtem (but she didnt know it yet).
Shorttimelater, as | was walking overto
the “mess hall®, Susan yelled at me that
there was a rat in the toilet bowl and |
was to come take care of 1. She look it
amiss that I refused to do so, itbeing her
rat and her responsibility; as a biologist
and liberated women she should be
able to handle it. She ultimataly did, but
| suspact will naver lorgive me for not
coming to her rascue. She also wouldnt
admit the humor of the situation. Whali,
one more cross for me to bear (Not to
mention the outraged readars who think
I am a male chauvinist pig!). Ah, weli -
such is life.

ACULEATE WASPS
OF GUANA ISLAND

* Indicates taxon not praviously col-
lected on Guana or Mona.

*DRYINIDAE
One alate female, genus unknown.

*BETHYLIDAE

* Anisepyris sp.

* Epynis sp. (Iricostatus group). A me-
tallic greenish species, the femate of
which keys to futeicornis {from Venazu-
ela) but clearly isnt. The male doaesnt
key to anything.

*Epyris sp. 2. (rufipesgroup). Another

greanie, keys to £, cubanus and is evi-
dantly similar to that specias but i've no
matarial at hand for comparison.

*Holepyris sp. 1. Probably H. incertus
(Ashmead).

*Holepyris sp. 2. Males anly; very
similar to those of sp. 1, possibiy only
variants,

*Pristacera (7) sp.

*Pseudisobrachium sp. 1

*Pseudisobrachium sp. 2

*MUTILLIDAE
*Pseudomethocasp. Twomalas, both
taken in the woods behind North Beach.
Apparently no mutillids have baen re-
corded trom the Puerto Rican Bank,
although thera are a number of species
on Hispaniola.

TIPHIDAE
Myzinum haemorrhaoidale (Fabri-
cius). Specimens also collected on Vir-
gin Gorda Island.

SCOLIIDAE

Camposomens dorsata (Fabricius).
Both sexes were common this year,
visiting flowers ot jpomoea pes-capn
braziliensis.

*Camposamaeris lIrilasciata (Fabri-
cius). One female, taken in the hotel
area.

VESPIDAE

Polistes crinitus {Felton). Common.
Alsa on Virgin Gorda and Tortola.

Polistes major (Beauvois). Still not a
confirmed raesidant.

Mischocytarus phthisicus (Fabricius).
Common, Also at East End, Anegada
Isl.

POMPILIDAE
Pepsis rubra Drury. Commaon.
*Pepsis rulicornis (Fabricius). Three
females, all collected in the plantationa
area.
Psorthaspis sp. Two more femalas

_were collected this year, ane by Julian

Stark; also got 3 males that almost cer-
tainly belong to this species, much less
spectacular than the females. Like the
females, they dont match up with any-
thing recorded from the West indies by
Bradlay.

Aporus prolixus Bradlay

*Poacilopompilus flavopictus (F.
Sm.)? Several names have been ap-
plied to Poecifopompilus in tha islands
of the Puerto Rico Bank: flavopictus (F.
Sm.); mundifoarmis (Rohw.); mundus
(Cress.); hookeri {Rohw.). The two fe-
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males collected on Guana match
Rohwar's description of P, mundiformis,
but sowillfemales of P. llavopictus from
Central America, so who knows?

SPHECIDAE

Tachysphex alayci Pulawski. Com-
monthis yaar. The eyes ars bright red in
live specimens.

Tachytss chrysopyga (Spinola)

Tachytes tricinctus {Fabricius)

Liris ignipennis (F. Sm.)

Liris luctuosus dahibomi (Cress.)?

Liris sp. 1. Also on Anegada lsl,, Gin-
ger Isl., and Virgin Gorda Isl,

Liris sp. 2

{Delete “Liris sp. 3" {rom my pravious
list; this appears to be merely an unusu-
ally large and robust example of sp. 2)

*Sceliphron assimile {Dahlbom)

*Sphex ichneumonseus (Linné)

*Prionyx thomae (Fabricius). Also
collected on Ginger Island.

* Hoplisoides ater (Gmelin). Females
mostly collected searchinginshortgrass
behind White Beach.

*Epinysson sp. Both sexes were col-
lacted, females dont wholly agree with
Rohwer's description of E. basirulus
{(preocc. and renamed bornnguinensis
by Pate), described from Puerio Rico,
but the differances may only be cos-
matic.

Ectemnius craesus {Lepel. & Brulle)

Ectemnius sp.

Cearcans sp. This agrees pretty well
with the description of C. mamgaretalla
Rohwer, described from Puerio Rico
{males only). But, as with so much of the
fauna, the Caribbean Cercen’s are oo
poorly known and | darive no comlon
from the fact that my samplas are appar-
ently conspecific with the Puerto Rican
wasp.

Stictia signata {Linné)

Bicyrtes spinosa (Fabricius). Also
collected at East End, Anegada Isl.

*Bembix americana Fabricius. Also
collected at East End, Anegada Isl.

{Microbembix monodonata(Say). Not
collectad on Guana, but fairly abundan
at East End, Ansgada Is!.)

ACULEATE WASPS OF MONAISLAND

‘BETHYLIDAE
" Holepyris incertus {Ashmead)? Ap-
parently conspacific with Guana Island
material,
" Holepyris sp.
*Psaudiscbrachium sp.
All bethylids are from malaise traps.



TIPHNDAE
Myzinum haemorrhaoidale (Fabr.).
Ramos recerded this in the ganus £ifs.

VESPIDAE
Polisies crinitus {(Falton)
Mischocytiarus phihisicus [Fabricius)
Zethus rufinodus Latr.
Euodynerus apicalis (Cress.)
Pachodynerus tbialis (Sauss.)

POMPILIDAE
Priocnemis sp.
Episyron contarminus postarus (Fox)
Ancplius amethystinus (Fabr.)
Anoplius hispaniolae Evens

SPHECICAE

Sphex ichnaumonsus (Linna)

Sceliphron assimile (Dahlbam)

Prionyx thomae (Fabricius)

* Tachytes chrysopyga (Spin.)

Tachytes tricinctus {Fabricius)

*Lins sp. 1 (= Guana sp. 1)

Liris sp. 2 (= Guanasp. 2), This is the
ona | recorded last year as Liris.sp.

*Liris sp. 3.Cnatemaletrom Sardinera
is similartothose of spacies 1, but apical
margin ot clypeus is not concave,

Tachysphex alayoi Pulawski

Bicyrtes spinosa (Fabricius)

Stictia signata (Linné)

Trypoxylon { Trypoxyion) sp.

“Qxybelus so. Several specimens
wara taken alcng the road abave Playa
Uvero (*Camino del Inferno™). There are
no prior records of Oxybelusintha Puerto
Rico Bank. Two species {analis Cresson
and confusus Alayp) are known from
Cuba; contusingly, confususis notinthe
Big Blue Book {while t may be some-
whera amidst the 167, or so, "additions
& corrections” to BAB, I've not the pa-
tience to seek it out). [No, Roy, it was
ovaricoked, butl subsaguenty adasd in
one of my many errata installments -
editor]



submitted to: NOTES FROM UNDERGROUND

ANTS OF GUANA ISLAND, BRITISH VIRGIN ISLANDS

I‘ve now twice had the opportunity to collect ants in the
British Virgin Islands, on a small piece of real estate known as
Guana Island. My report in SPHECOS 23 last year briefly described
Guana and provided a simple map to the collecting areas indicated
on my data labels, so I’ll not repeat all that, noting only that
it’s a 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 I 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 Puerto Rico
Bank but not previously recorded from the Virgin Islands. Things

like Mycetophylax conformis, Trachymyrmex jamaicensis, Camponotus

sp. 2, Discothyrea sp. and Amblyopone sp.

The last named is represented by two males taken in a
malaise trap. Since they are not associated with any workers,
there’s no way to hang a name on them now. Only one Amblyopone 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 first it was a Hypoponera - until I had it

pointed up so I could examine it. Turned out to be a Discothyrea
species, but there things get difficult, since there appear to be
no prior records for the genus in the Greater Antilles. Several
known from Central and South America and one from the U.S. The
systematics of Discothyrea is very imperfect at present and is
based solely on workers; ergo nothing farther can be done with my
lone specimen at this time.

At present Odgntomachus has not been taken, but I suspect
must be present. Similarly absent are native species of

Paratrechina (P. longicornis is introduced from the 0ld 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 native species of Paratrechina present on Puerto
Rico, all are decidedly scarce in the drier forest areas on the

south side.

Camponotus sp. 1 and sp. 2 are both undescribed and are
apparently widdely distributed in the Puerto Rico Bank. Both are
common on Puerto Rico, where they have been misidentified by

Wheeler and all subsequent authors as €. ustus Forel. The types

of €. ustus are from St. Thomas (American V.I.) and, while in

pretty poor condition, are very definitely not the same as the
ants commonly identified as C. ustus. However, the several
infraspecific taxa from Hispaniola attributed to C. ustus do
appear to be correctly so placed. The variety described from

Colombia (var. arhuacus Forel) is something else. C. ustus is

L)



common on Mona, but apparently consistently absent elsewhere in
Puerto Rico, and I’'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-authored with Juan
Torres); we hope to have the manuscript finished and submitted
later this year.

Myrmicines were the usual mixed bag of mostly native species
as well as a few introduced species: Cardigcondyla emervi,

Monomorium floricola, Pheidole megacephala. Of these, only M.

floricola 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 to the forested areas.
But, while common enough, it does not appear in any way to be a
limiting factor for the other ants. Clark, et al. (1982,
Biotropica 14:196-207) have noted that W. auropunctata 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 trap.

Another fungus-grower not hitherto reported from the Virgin
Islands is Trachymyrmex jamaicensis although it is common in

Puerto Rico. Nests were common on Guaha, usually on or near

o



trails. They are easily spotted 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 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 pulp is commonly used as a substrate for the
fungus which is grown in lacey "curtains" suspended from roots or
(occasionally) stones.

Two species 6f Rogeria were collected in flight traps as
sexual forms only. R. foreli is represented in some numbers by
both sexes; R. sp. is based on a single male. Other Rogeria in
this part of the Caribbean include the one recorded by M. R.
Smith (1936, The Ants of Puerto Riceo) 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 true R. curvipubens has been collected on St. Thomas and St.
Croix, in addition to Jamaica and, on the mainland, Mexico south
to northern South America; males are unknown. So...

That’s it for now. With luck, next year will answer some

guestions and generate new ones.
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Pcnerinae

*Amblyopone sp.

*Discothyrea sp.

Leptogenys pubiceps Emery

*Pachycondyla stigma (Fabricius)

Myrmicinae
*Cardiocondyla emeryi Forel
Crematogaster steinhejili Forel

Cyphomyrmex minutus Mayr

*Monomorium ebinimum Forel

" floricela (Jerdon)

*Mycetophylax conformis (Mayr)
Pheidgle fallax Mayr

* " megacephala (Fabricius)
* " moerens Wheeler ?
* " susannae Forel

*Rogeria foreli Emery
*Rogeria sp.
Solenopsis germinata (Fabricius)

* " sp. 1

* " sp. 2

*Trachymyrmex jamaicensis (Andre)
Dolichoderinae

Dorvmyrmex antillana Forel

*Tapinoma melanocephalum (Fabricius)
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Formicinae

*Brachymyrmex heeri Forel

" obscurior Forel (= B. "obscurus" in SPHECOS 23;
lapsus)

Camponotus sexguttatus (Fabricius)

" sp. 1 (undescribed)
* " sp. 2 (undescribed)
*Myrmelachista ramulorum Wheeler

Paratrechina longicornis (Latreille)

7
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24 March 1993

Dr. James D, Lazell, Jr.
The Conservation Agency

6 Swinbume Soeet
Conanicut Island, RI 02835
Dear Skip,

Enclosed is the report on the 1992 Termite Project on Guana Island. We are pleased with the
progress of the work, and appreciative of the opportunity to do research on Guana Island.

Let us know if you need any further information, and please contact us when it is time for formal
proposals for work in October 1993,

With best wishes,

\((’L - k'f’l e

Barbara L. Thorne
Assistant Professor

301-405-7947

1300 SYMONS HALL + COLLEGE PARK, MARYLAND 20742-5575 ¢ (301} 405-3911 « FAX. (301} 314-9290
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PROGRESS REPORT: THE TERMITE PROJECT ON GUANA ISLAND
Work Accomplished October 1992

Dr. Barbara L. Thorne Dr. Michael I. Haventy

Department of Entomology Pacific Southwest Research Station

1300 Symons Hall USDA, Forest Service

University of Maryland P.O. Box 245

College Park, Maryland 20742-5575 Berkeley, California 94701

Dr. Margaret S. Collins Dr. Jan Krecek

Department of Entomology Institute of Organic Chemistry and Biochemistry
Smithsonian Institution Czechoslovak Academy of Sciences

Hall 27, NHB MS 165 166 10 Praha 6

Washington D.C. 20560 Czechoslovakia

I. Cuticular hydrocarbons of Nasutitermes acajutiae

During the week of October 17-21, 1992, Drs. Barbara L. Thorne and Michael I. Haverty
sampled founeen nests of the arboreal termite &. acajutiae on Guana Island. Live termites were
collected using rolled tubes of moist corrugated cardboard inserted into nests for at least 24 hours.
Two of the colonies we sampled were in the vicinity of the North Bay Beach House, two were on
the upper portion of the Guanaberry Trail, and the remaining ten were within 100 meters of the
shore on the plantation area near White Sands Beach.

The primary objective of our study was to use characterization of cuticular hydrocarbons to
determine whether adjacent or nearby arboreal nests of N. acajutiae are part of the same colony or
whether each nest is a discrete termite colony. A secondary objective of our study was to compare
techniques for characterizing the cuticular hydrocarbon profile of individual colonies. For this
purpose, subsamples of 100 workers from the same colony were either extracted on site with 10
mi of hexane or dried above an incandescent light and later extracted in Haventy’s laboratory in
Albany, CA.

With a few exceptions, we were able to collect three subsamples each for hexane extraction and
drying/extraction from each colony. In those instances when we had an insufficient number of
workers, we gave priority to hexane extractions of fresh material. Therefore, all of our intra- and
intercolony comparisons will be made with hexane extractions of fresh material. The cuticular
hydrocarbon mixture of N. acajutiae is relatively simple when compared to other species of
Nasutitermes, Three alkenes (C39:1, C41:1, and C45:1) predominate. Other hydrocarbons occur
in minor quantities or are sometimes not detectable or absent.

In general, all colonies are qualitatively similar, however, we cannot state that they are
qualitatively identical. All colonies have the same late-eluting nonmal alkenes with a single double
bond (C38:1, C39:1, C40:1, C41:1, C43:1, and C45:1). The primary difference among the
colonies is the concentrations of the abundant hydrocarbons, C41:1, C43:1, and C45:1, and the
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presence/absence or concentrations of the early eluing normal alkanes (C25, C26, C27, C28,
C29), and a few late-eluting alkenes with multiple double bonds.

We have yet to do a statistical analysis of the hydrocarbon data (see below). Empirical
observations of the chromatograms of each subsample indicate that, with a few exceptions,
subsamples of each colony are qualitatively and quantitatively identical. Samples from different
colonies may be qualitatively identical in some cases, but no colonies appear to be quanttatively
identical. To test the actual similarity among all of the 14 colonies we will conduct a discriminant
analysis of the relative proportions of the various hydrocarbons, select discriminating variables,
plot the first two canonical variates and calculate Mahalanobis distances between the average of the
canonical variates of each pair of colonies. The significance of these Mahalanobis distances will
indicate similarities and perhaps relatedness of the colonies.

Drying samples before extraction generally resulted in chromatograms with a Jarger number of
compounds that were detectable. That is to say that subsamples of the same colony had different
apparent profiles when dried before extraction. This is probably because nearly all of the water
was removed from the cuticle and so the hexane was able to penetrate and extract the hydrocarbons
out of the cudcle more efficiently,

The results of these studies will be prepared for publication in the Journal of Chemical Ecology.
We anticipate completing the statistical analyses and first draft of the manuscript in May 1992.
This journal is well-suited for publication of studies involving the ecological and evolutionary
implications of chemical analyses.

II. Taxonomy and Biogeography of the Termite Nasulitlermes acajutlae

Work on Guana Island inspired a re-examination of the taxonomy of one of the most
ecologically conspicuous groups of termites in Central America and the Caribbean Basin: the
Nasutitermes nigriceps complex. Polymorphism within this group has been recognized for
decades, but no suite of morphological characters had been recognized to make clear taxonomic
divisions within the complex. Our detailed morphological analysis revealed new diagnostic
characters which consistently separate N. nigriceps sensu stricto (distributed throughtout Central
America as well as on the Cayman Islands and Jamaica) from N. acajutiae (found in Puerto Rico,
the Virgin Islands, and on some of the Lesser Antilles islands south to the population on Trinidad).
This distribution pattern is logical and fully compatible with Caribbean geology and biogeographic
theory, as summarized by Donnelly (1988) and Lazell (1989).

We have a draft of our first paper on this topic, a manuscript coauthored by Thome, Haverty &
Collins, titled “Taxonomy and Biogeography of the Termites Nasutitermes acajutlae and N.
nigriceps in the Caribbean and Central America”. Afier further revision we will submit this paper
to the Annals of the Entomological Society of America. A second paper on nodules found within
N. acajutlae and N. nigriceps nests (Thome, Collins & Bjorndal) will be written this summer,
with anticipated submission to a journal in the fall of 1993,



III. 1992 Collections and Research by Collins and Krecek

A) New localites recorded for previously collected termites:

Nasutitermes costalis does indeed establish colonies on Guana Island, in wetter areas.

The previous record was valid.

Neotermes mona is relatively abundant in dead and living wood of larger shrubs and wrees
on the north slope of the Island, below G-House.

Anegada Island has three dry-adapted termite species: [ncisitermes snyderi,
Procryptotermes corniceps, and Nasutitermes acajutlae living in the natve vegetation.
Cryptotermes brevis is found in buildings.

B) J. Krecek collected larged samples of Nasuritermes acajutlae soldiers for chemical analysis of
defense secretions. His technique is suitable for collection of large samples of either workers
or soldiers, and can be applied to a variety of studies. Chemical analysis of defense secretions
of samples of the nigriceps/acajutlae complex will provide comparative data for a
comprehensive study of population differences within this group.

C) Observation of agonistic behavior between samples of termites of different colonies or species
suggest that termites behave differently once removed from the nest site. Further refinement of
protocol is necessary.

D) Cooperaton with other members of the Caribbean Survey team provided the information that
the small termite from Guana Island idennfied as Parvitermes discolor, also found on Puento
Rico, has dimorphic soldiers. The large, or major soldier, is rare and has not yet been
collected on Guana. Presence of dimorphic soldiers may warrant placing this species in a
different genus. Small nasutes, such as Parvitermes, are the object of intense scrutiny by an
international group including Krecek (Czechoslovakia), Constantino (Brazil), Roisin (Belgium)
and Scheffrahn (USA). The termite collections of the Smithsonian and the AMNH are central
to these efforts. Improving accessibility and information transfer is a major goal of M.S.
Collins’ current work at the Smithsonian.

FUTURE RESEARCH:

Guana Island has now become a focus for growing interest in termite biology and biodiversity
in the Caribbean. Research efforts by ourselves and some of our colleagues are in progress in the
Dorninican Republic, Puerto Rico and on the Cayman Islands. We are now giving serious
attention to launching a long-term, multdisciplinary rcsearch program on Termites of the
Caribbean, involving a group of six termitologists from the United States and abroad doing
comparative work in different parts of the Caribbean Basin.

Our marked nests and monitoring program on Guana Island represent an invaluable study site
for long-term study of a key group of Caribbean termites, the arboreal species N. acajutiae. Our
future research plans involve the following projects:
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1] Stability of hydrocarbon profiles from year to year within colonies.

The intercolonial or among nest quandtative differences in cuticular hydrocarbon mixtures of
N. acajutlae are interesung, especially when contrasted with a similar study of intercolonial
differences in the Formosan subterranean termite, Coprotermes formosanus, conducted by
Haverty and Dr. J. Kenneth Grace of the University of Hawaii. The colonies of C. formosanus
in Honolulu, Hawaii, Hallandale, Florida, New Orleans and Lake Charles, Louisiana (all non-
native locations for this insect) appear to have no genetic variadon and their cudcular hydrocarbon
profiles do not vary quanatatively among colonies within a location. On Qahu, Hawaii, the
cuticular hydrocarbon mixtures do not even vary quantitatvely over time.

Given this comparative work and our preliminary results from Guana Island, an important
aspect of our research on Guana would be to varify consistency in hydrocarbon mixtures of the
same colonies over time. At a minimum, we would like to sample the same colonies for another
year; preferably for two or more subsequent years. Ideally, we would like to obtain hydrocarbon
samples of these same colonies at different times of year during one or more years. This study
would document the stability of hydrocarbon protiles for single colonies of one species of
Nasutitermes over ime. If hydrocarbon profiles (mixtures) do not change over time, then we can
feel secure in sampling the same species at other locations in the Caribbean at any time of year. If
hydrocarbon profiles of N. acajutiae differ seasonally, then we must be centain that the collections
that we make from other locations are from nearly the same time period. These studies are critical
to our continued surveys of the termite fauna of the Caribbean Basin.

2] Long term study of nest growth of individual N. acajutlae colonies

We have now marked, photographed and recorded size dimensions from arboreal Nasuritermes
acajutlae nests on Guana Island. These nests span a broad size range. Annual monitoring of
growth and activity of these nests will enable us to study patterns of nest growth and expansion. It
is well established that Nasutitermes nest volume is correlated with population size, but long term
studies on growth of individual Masutitermes nests have never been conducted. The fact that
Guana Island is a protected habitat makes this type of research feasible.

3] Expanded data base on Guana Island, and on nearby Islands

In future visits we would like to continue to explore sites on Guana Island, expanding our data
base on the cuticular hydrocarbon profiles and nest growth of Nasutitermes acajutlae. Using our
data from Guana Island as a basis, we hope to apply for a USDA Competitive Grant to defray
costs of boat travel and other research expenses for sampling on other islands in the British Virgin
Islands.
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17 December 1992

Dr. James Lazell

The Conservation Agency

6 Swinburne St.

Gonanicut Island, RI 02835

Dear Skip:

Thanks for sending the two mantispids from Guana Island. They were a male and
female of the undescribed species I've mentioned previously. This species is sexually
dichromatic, with the males being mostly yellow (especially on the thorax) and
females mostly brown. More than half of the 42 species I dealt with in my
dissertation show some kind of gender-based color dimorphism. I'll be interested in
seeing the third specimen sent to the LACM, because this is the only species I've seen
from Guana Island.

I graduated in May and have unfortunately been kept busy working on things other
than mantispids. I continue to identify arthropods for the Cooperative Extension
Service so I'm still allied with the Entomology Department, but I'm also in a
temporary position teaching introductory biology in the Biology Program. The
teaching keeps me busy during the semester, however, I'm currently on a four week
break before the next semester's classes begin and hope to spend most of my time
working on preparing the dissertation for publication, I plan on publishing it as a
monographic revision of the subfamily in the New World, and the species from
Guana will be described in it along with 14 other new species from Central and South
America.

I appreciate Wenhua's offer of doing some illustrations. However, I've already
illustrated the diagnostic characters of the species for my dissertation.

I'm very grateful for the offer to provide assistance for a visit to the island, and 1
truly hope I'll be in a position to take advantage of the offer next year. I talked with
Mike Ivie from Montana State University last week, and he spoke quite highly of his
recent visit to the island.

Since_rely,

Kevin M. Hoffinan

Visiting Lecturer
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WASHINGTON, D.C. 20560 + TEL. 202- 357~ 2365
20 April 1993

Dr. James D. Larell

The Conservation Agency

&H Swinburne Street
Conanicut Island, RI 02835

Dear Dr. Lazell:

In talking with Dr. Margaret Coilins &%t the U.S5. National

Museum, I learned of your interest in having surveys of the
insect fauna of Guarma I=land. For sevoral yvears [ have been
studying tenebricnid beetles of the West Indies, and have long
wanted to visit the Virgin Islands. hey are important

iocalities for studies of speciles distrihufions ampng other
islands, in additicn to having & set of unigue endemic species
thet are not well documented. Members of this large fam:ly live
i many different habitats and are a major part of the
biodiversity of Caribbean islands.

I have a particular interest in the flightless cpecies that
live 11 sandy coastal areas and scrub forests because they are
perfect subjects for studies of island biogeography. The genus
Branchus is of current special interest but there are no known
V.I. recards thus far. There is an urgent need toc collect
specimens and document the:ir erxistence beocause the narrow,
fragile habitats are rap:dly being disturbed by human activities
and invasicn of introduced plant species

=3 e

A search for Branchus on Guana 15 warranted; gzarlier

diccuesions with Scoit Miller and Michgel

(SRS =]

that the habitsts there =2re sul ble for &

Other groups of interest should also oc

Ivie have suggested
hece burrowing beetles.

= there, and 1 am
curious to see what might have beern micssed oy earlier toliectcrs
az well as what introduced species mavy have gotten established.
My wife, Jil Swearingen. is iﬂterpg+eg in gtucies of ants and
thelr interactiones with plant

5,

1

M
o

&, sppcialiy seeds dispersal. She
also i1s intoreated iﬂ fisldwork coniributing te feunal studies
and censervation. With even a
focussed coliecting ’Fcr wil
supplement ongoing Studses bv o]

L

Rort =tay on Guana, I thaink ocur
reguls in new Zdiscoveriles,
NEers Wit rew materral and da

0
et
ﬂ 0

With hope to be able fo conit-ibuse Yo vour resgavch efforic.

L - 7 . o
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FLAMINGOLES RETURN
TO BVI

Amajor atlempt is now undarway lare-
intreduce Bermuda caplive bred
Caribbeantlamingoes Phoenicopliorus
ruber rulier to the Brtish Virgin Isles.
This iniliative slems from the success
of the Bermuda Aguarium, Museum
and Zoo (BAMZ) in caplive broeding
this threatened species, Since 1967,
the Zoo has had 24 conseculive
saazons of bresding the Carbbean
flamingo, and has senl surplus
Bermuda-bred birds lo zoos around
lhe worid.

Once common {hroughout the
Caripbean, tha Canbbeanflamingo has
been absenl from BYI since the early
1950s. In 1983, the US-based
Conservaticn Agency {TCA) began
warking with inlerested partics on the
possibilily of re-eslablishing a breeding
cclony of flamingoes in BVI. The first,
trial, phase involved the export of eight
Bermuda-bred flamingoes to Guana
tsland Wildlife Sanctuary in November
1986. These birds were monitored until
1991, when the last birds {lew off 1o join
other Caribbean colonies.,

By 1990, 1l had been delermined
that Bermuda-bred llamingoes could
adapt tothe wild, butthal Guana lsland
itzelt could not suppon 2 {2rge colony.
The second phase invelved TCA and
the BVIMational Pasks Trust survaying,
satecting and prepanng a rel
that could suppon lzrgs nuUImbers

site,

AW
a—

Hlammagoes, The extensive ol ponds
of Anegada tsland, also historically the

| site of BVYs {argast flarmingo colany,

were seltiedio provide the BVicolony,
Inthe autumn of 1991, BANZ was
able to commil twenty caplive-bred
birds 10 the re-introduclion project and
inconjunclionwith TCA, beganworking
oulthe logistics of effecung arcleasein
early 1982. Alotal of 20 birds from the
BAMYZ current population of 55 wers
flown to BVion 7 March 1892, In arder
laincreasehachanceol early success,
several known breeding paws ware
included intherelease. Thesitechosen
for the re-introdiaction is the twe
connecling salt ponds, known as
Flamingo Pond and Bone= Bight Pond,
which provide an exlensive and
undisturbed welland habitat.
John A, Barnes,
Department of Agriculture, Fisherics
and Parks, Bermuda.
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Zoo Biology 10:53-63 (1991)

Flamingo Breeding:
The Role of Group Displays

Elizabeth fFranke Stevens

National Zoological Park, Washington, D.C.

Group displays in flamingos have been presumed to play a role in shmulaning
synchronous nesting und in faclitating pair tormation. This study compares the
group displays and breeding success of a captive flock of Cartbbean flamingos
{Phoenicopterus ruber ruber) at the Nanonal Zoological Park between 2 years: the
frequency and synchrony of group displays were measured for a flock of 17 in
1988 and then again in 1989 after flock size was increased to 21, In 1989 the rate
of occurrence of display activity increased 48%, the synchrony of group displays
increased 100%, the frequency of mounts and copulations almost doubled, and for
the first time in the flock’s history two fertile eggs were produced. The use of
sprinklers ta simulate rain had no effect on the group displays. The amount of
naturallv occurring rainfall in 1989 was almost twice that in 1988, The creased
frequency and svnchrony of group displays could be atributed to increased fiock
size. change in sex rato, addition of strange individuals. or increased rainfall.
This study. however. provides evidence far a relatonship between behavioral
sumulation (rom group displavs wand components of breeding success o amin-
qos,

keyv words: behavioral stimulation, Qock size

INTRODUCTION

Flamingos are among the most soaisl ol birds, Thev are commaonly found in
very large flocks. which during the breeding seuson of Jesser flamingos can number
over | million birds. Famingos seldom breed in flocks smailer than ten pairs {Cumyp-
bell and Lack. 19851 Given this propensity to 1ive in flocks of such extraordinuarn
siz¢. 1L 1s surpnising they breed inocapuvaty at ail Of the 49 capnve flocks o
Caribbean flamingos (Phocnicopteries ruber vabery listed in the SIS Swmimary fo
Rirds. onlv 13 (27%) tlocks had successtully produced chicks in the penod trom [US>
through 1988, und onlv two (153% 1 of these successful flocks conststed of 20

Recemdal tor publusim Nas [ F990 res ionnn aeieired Nagns |4
Nobiiress teprioregid sty pc e Fizabeih Frinbe Stedens Comegingul i Rese ety L painice: - /.
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Zo0s

Number of

1-140 11-20 21.30 11-60 &'-90

Flock Size

Faz 1. Floek wize and reprisductive success. The breakdown of the 349 poos i the 1515 Bud Sursinan
feh e Caribibean Hamimees gccording W Dok size and success in produsing (lamingo chgks from
1935 -1498%.

individuals or fewer (Frg. 1), Flocks with more than 20 flumingos had a sianiticanty
sreater chance of successful breeding (x° =20.96. df=1. F=0.001).
Wild flumingos are adapted to breeding in unpredictable environments with
seasonal rains: they are found n salt lakes and brackish coasta) lagoons. Factors
winch iminate breeding are unknown. yet suitable envioniwenizl conditions appear 1o
e opecessary, At oall known nesting sites flamingos breed culy 1f there hay been
sufnwient rainfall |Ozilve and Ogilve. 1986]. Rainfall is considered essential for twao
redsons: 1 provides the right conditions for building thear mud nesis und for the rapd
profiferation of therr small food items (crustaceans. algae. and umeellular oreanismss,
Flumingos perform highly nwalized group displuys betore breedins. Althoush
ihese displays can occur year-round. their Irequency increases drvmaneally dunimg the
Brecdimg season [Stder-Thiersch, 1974) when they dappear 1o stuniwdsde ssachronoss
resine and o Vsalitate pair formavon [Studer-Thiersch. 1974, Owdve und Ogilve.
P Laree Tlock wige presumably serves 1o enhance the oxaitibiry effects of eroup
Gl
Ciroup drsplas s five been desenbed in detan) | Re2ar et Duplas-Hall 1973
sosder Duerselin 1973)0 vet there has boen no auempd to guanin s tie geuisrence of
e depua s amd o studies hive determined the relanonship betveen displa

v o drnd Breedine success The abjective of this stndy wos wo detenmime whigthng
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an increase n fock size influences group displays and whether group display activity
correlales with breeding success. Because rainfall appears 0 be an important stim-
wlator for breeding behavior, this study also investigated whether “rain™ sprinkiers
could be used 1o induce group displays.

METHODS
The Study Flock

This study examined the display behavior of a flock of Canibbean tlamingos at
the Nuvona!l Zoologicul Park (NZDP) in Washington, D.C. This fiock had constructed
nests. but had only produced one infertile egg in 8 years. 1he lack of success was
presuimed 1o be a consequence of the small tlock stze. There were 17 flamingos in the
flock from 1980 10 1988, Five months pnier to the 1989 breeding scason flock size
was increased by 24%, by adding four young adult captive-bred females. The addi-
non of these four birds balanced the sex ratio (from 10:7 in 1988 10 10:11 in 1989).
Throughout this study all of the tlamingos were adults; four birds were age 3 10 5
vears and the rest ranged in age from 11 to 25 years. All flamingos were sexed by
laparotomy and individually marked with high-visibility bands. males on the night leg
and temales on the left.

The flock was housed in an outdoor exhibit (approx. 14,000 sq. fi.) containing
a pool (approx. 3,000 sq. ft.) and a nesting island (approx. 1.000 sq. ft.) which was
kept constantly moist. The diet of the flock did not change during the 2 vears of this
study . The pool was 3 fect deep at its deepest point. The soil on the nesting island was
a miznture of topsoil and peat and was loosencd and tilled prior o the breeding season
rearly Marchy each year. Al this time, a nel was also erected 1o exclude the flock from
the farge grassy arca in the exhibit in order to concentrate their activities in the
breeding pool. Raimn sprinkiers consisted of shower heads directed at the central third
of the breeding pool. During the study period, these rain sprinklers were activated for
1 to 2 hours at different umes cach day, except on ramny davs.

The Group Displays

The roup display of the Carbbean flamingo comprises five riualized displays:
Head-Flag tHEF). Waing-Salute (WS), Invened Wing-Salute ([WS). Twast Preen (TP).
and Wing Leg Streteh (WLS) [see Studer-Thiersch. 19730 Ogilve and Ogilve,
toend, This swudy further distinguished the HIT with vocalizanons from HE without
voctlzanons (HT vs. HE + V)0 thus o total of six displavs was recorded

Observations

To test whether the lack of breeding success was due 1 nsetficient behavioral
ikion. the frequency and intenstty of group displays in the flock were exarmimed
the breeding season m 1988 and then agamn in 198% aiter the Tour birds were
. 1 the flock. Observations were conducted trom (700 1o 1900 on Apn! 11
rvonzn Ay 270 1988 and trom 0800 10 1700 on Apnl 1y throush Moy 27, 1989,
ar - bral e 337 howrs of observanon in 1988 and 364 hours of obiservanon i 1989

ez atons aceurred il weather conditions except hundersiorms . The obserya-

son e was shortened i [989 for seeurity easons
Creebserver, equaipped with binoculars, chechshect. and aoswoaieh <ol mfraps o

oo appresanuatedy [U=20 meters froan e birds o sgmpiedithe Yok durine
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e nrest 30 seconds of every minute. T-or cach ~ample. e oberver recorded whether
ar ot each display occurred (one-—-zero sampling (AN ean, 1973 und the nwnber of
Vmmeos pertornung each of the six displays. [0 tor examples 1wur bieds were
absersed 1o perdorm both HE and WS duning one sansph

petiod, then both displass
were wivel 4 score of 4 Becuuse all of the display s are consprevous and umambig -

veus. and because there were tarely more than three displays performed during one
samphng penod, the sk of recording the number of thamimgos performing cach
display presented no ditficulties . In addition. the observer recorded wll occwrrences of
copulations wnd attempted mounts during the entire observanon pertod, and noted the
band numbers of the pair involved. The observer also recorded the umes the ran
sprinkler swas on.

The observers were FONZ, (Friends ot the National Zoor volunieers who were
experienced in behavioral imethodology. They received addinonal tratping specitic to
this studyv. The sume observers participated in the study during both vears. During the
first week in 1988, | recorded data alongside the obsersers te ensure that they adhered
10 the correct methodology. The criterion tor nter-observer rehability was 83%
agreement over 20-minute sample periods.

Data Summary

The duta for each hour of observation were summuanzed into tour measures of
display activity: 1y the freguency of vach displav: the number of samples. out of
wetal of 60 per hour. during which a given display ocewrred: 20 the freguencey of
duisplay wctiviey: the mumber of samples during which at leust one display occurred.
Forexample, a score of 21 dicated that out of the 60 ~amples that hour, one or more
displavs occurred during 21 of those samples: 30 the svachrony of cach display: the
sum of the number of hieds recorded 1o perform a given displas divided by the number
of sawmples i that hour during which that display was performed. and 4) the greatest
swuchrany of ali group displavs: the greatest number of display performances re-
corded noone sample for that hour tthe number of birds pecfornmng cach display
sunngmed over all displays). The score could be o number grewter than the number ol
preds an the ock because ane bird could perform more than one display during the
sampling penod. A score of 13 indicated that during that hour, the greatest synchro-
nous sroup display activity in one sample consisted 21 15 dwplay perforvinces.

RESULTS
Frequency of Each Display

Frgare 2 presents the mean namber of samples per hour during which cach
display wis abserved i 1988 and e T98Y 10 1988 W was observed o signiticandds
inore samples than any of the other display s CANOVA L F = 39 535 dE= 3, 220,000
Newman-Keel's range st 20050 HE JE = AL and TP oceurred with equal
frequencs . but siemiieanthy more requently drn WS and WLS of =005, Newmin
Roul™s range test In PROCHE HE - N Cand WS were observed wath equal tre-
aaciey and stembeantts more otten than the otier e displass CANON AL
BT aT gy S 000010 Newanan Rew s range st =005 Bach dispia .
except lor WS and TP was observed wath o s omibicantis hicher frequency i 1URY
i PN e 2y

5%
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Mean Number of Samples per Hour

Display

Fro 20 Medn tregueney per asue of exch displiosy o 1985 and 19848 tae seam sinbae of samples per
curr dunng which cach display was observed. HE = Head-Flagame. HE =5 = Head-Fligmng With Vo-
tzatens, WS = Wymz-Salute., W = Tnverted Wi -Sulute. TP = Twist Preen. WL Wang-Leg Sireich

BO2 pestony =47 0 =40 P =000 Glesto ng =47, ne =4

Frequency of Display Activity

Figures 3a and b depict the mean rate ol occurrence ifrequency per houry of
croup dispiuys for cach diy in both the 1988 und 1989 breedims seasors. Figure 3
shows the mican trequency ol graup displayvs by hour of the day i JUSE and [989,

The mean houriy rute of group displays m 1988 thie. Sy decreased significantly
across the 47 davs ol the study. The rate of group displays in 1989 kg 3hy did not,
however, chunge with ume.

The rate of displays in 1988 wias not cvenhy distributed acrass iime ol day (e,
AOANONVAL =350, df= 11, P 00000, Group displass occurred signiticantls
miore often berween 1700 and 1900 (Newman Keul™s Runge est, £ =0.05). In 1989,
pvever, there was no significant dilference between any of i means for hours ot
e day CANONVN D B 820 d5 - E0 P 20070 A andlssas af the TUSKR data o the
sumie hours sampled during 1939 (OR00 w7000 reveated results spmtdar e those Tor
NS there was e eltect ol tme on e frequencs of diplay activaiy TANOVN,
Pl olodr RO =020,

The overalt mean trequency ¢ < S B ool group displas s per bour was 120

S s and 1T 1 2 1988 When the mean freguenas of 2roup displases
porhour swas examimed by usme sosudenn -tests the mcan troguenay was snhicantly
S RS 407 £ 000



58 Stevens

3 w4 a
E
(=%
5 e -1 J
z
u
S 204
5
E 1
E
T 0=
3
3 1
=
]
411 418 125 52 5% FR I %23 528
Cate 1948
N
5 b
T
5
a
- 30
=2
=N
] q
€ 1
w
T 9
5
a
€
=1
= 19 4
g
1
2
=
a4
411 418 425 52 59 516 23 528
Date 1989

frer 3w Mean frequency per hour of group disphass tor cach das i 198X the mean number of saomfes
gt frur during wlineh at least one group display was ohwerved The mean Irequency per hour decreased
s lieantly across e 37 days of the siedy perisldR™ = 10324, 0= 3720131 b Meun frequency per
Lowr o group displays lor cach day in V9 (he mean aumber of samples per hoar dunmg which w least
e ereigp display was observeds The pmean regueny pet hout dwd ned show @ stgmificant increase or
Gecreuse gerons the 3 duvs of the study perod (RS =0040120 =41, N5

Synchrony of Each Display

The meun number of synchronous pertormances of cach display per hour i
PORRand 1989 1s shown i Figure & Bvers disphn s 2seept loe TP, had asieniticanty
creater number ol synchronous performances mn 1989 1han i TUSK rwee Fig s 3
Greatest Synchrony of All Group Displays

The greatest svnchrony of all croup displas s for T9SN was 19 and 1this occurred
during qust 1 hour tout of 3T hoursi There were oniy 12 hours (2% ol observation

55
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Mean Nomber atl Samples per Houf
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Fig 4 Mean frequency per hour ol group displays by time of day in 1988 and 19890 (he mean number
ol wamples per hour duning which at least cne group display was shicred. Forbath sears, berween 0500
and 17100, (he trequency of group desplays was nindan sl respect o mme of day Gsee i

hoursy durng which greater than ten displays were performed simultaneous]y . In
Ccontrust. 1 1989, the greatest svnehrony ol all group displins was 27; there were 94
hours (20% ol the 364 observation hours) during which creater than ten displays were
performed simultaneously, and 44 Tours (129 of the observation hours) during which
creater than 4 displuys were performed simultaneously . The mean Tor the greatest
svichrony of group displays was sigriticantly higher in 1939 than in 1988 1= 1229,
0000, ttest, ny =341, 0, =364 the mean for 1988 was 3.4 2 0112 the mean for
TURY was 7.4 = (L.31).

The greatest synchrony per das s measure of the fechiest degree of svnchrony
acineved per day: that is. it 18 the highest score for greatest svnchrony of all group
dispiavs for cach day. The meun o the greatest svnchrons per day was twice as igh
I 9RY vs TSR 138 = O30 1989 v 78 = 053 i 98K (g, b — —7.26.
£ —=0.000, tlesto ny =37, 0. =41

The EHect of Rain Sprinklers on Group Displays

Toranalvze the eftect of raws sprinkless on frequency of display et e
trequency of display activity durine 17s: hour prior o the con spinkier sas compred
with the frequency ol display acuv i ot during the haurn sy of the rinn sprinkder and
Jdugine the hoor tollow g the rae spankler cFable [ Althoueh the Treguencies were
sfredatiy lngher o the hours bothe stz and after the sprinkler. ch-square fests
showed that the nium spombier dnad o stemibicant ettect on the freguencey of roap
displavs ethier durmg the hourtsy e ramy sprinkier was o, or durning the hoar aler
the tam spriokler tsee Table

B\
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5

£ e

[ AR

Mean Synchrony per Hour

Display

Mean Greatest Synchrony per Day

1384 1339

Fig 3 Meun number of svnchronois pertermuances o each display per hour m [988 and 1989
HE = Nead-Flagging, HF + V= Head-Flagaing With Vocalezatons, WS = Wing-Salute, WS = [nverted
Wing-Ralute. TP =Twist-Preea. WL =Wuig-leg St P =00, biest. pp =47, 1, =31
= O R 2-test, g =470, o 4

Fre & Mean cocatest svachrony of group dephos i LSS and 19s9 the imean of the greatest syochreny

lor cagh day P=0 0 test. n, =47, n. =4

Frequency of Mounts and Copulations

Mounts and copulations were combimed tor this analysis as 1t was sometimes
Jiftrenlt o distinguish between the twe There were signilicantiy more mounts and
voptlations per day i 1989 than i T98N (0= -3 7272 0 0004, t-testh. There were

L
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TABLE L The effect of the rain sprinkier on the frequency of group displiass: e before v,
during the hourisi the rain sprinkler was on, and by hefore «n. the hoar aflter the rain sprinkler
was on in [958 and 1989

1R [t
[ ey s Fre [ reguene s
[Fo s B STl AESTIma L 1k} decreoased
Lietore s [uring 14 | & 1 S
v Before v Aner 14 (N '
Poms arog =T 15 b L 200 by g = D=L P )

PN g = U AR dE =1 P 0 SR =R = e Sl

127 total mounts and copulations in T988 with a mean daly trequeney of 2.7 = (0.4,
In 1989, there were 236 total mounts and copulations with a mean daily requency of
5.3 206,

For 16% of the mounts and copulations in 1985, and 22% in 1989, the identity
of the birds participating could not be ascertained. {Bands were under water or there
was too miuch actvity by other birds in the sume area.) There were s1x pairs and one
trier identified in 1988: the trio comprised two males and one temale. {This temale
was the only one to produce an egg in 1988 and her nest was tended by both males).
(n 1989 there were mine pairs observed during mounts and copulations: only four of
these pairs were also adentified as pairs in 19880 The other five pairs were new
combinations of birds. Only one of the faur new femules was observed o copulate.

Production of Eggs

I 1988 one cgg was faid on May 18, but o never hatehed and was determined
1 be mterule. In 1989 two females Juid eggs. on June 6 and June 8: hoth cogs were
determined to be ferule by candling i Tomassoni. pers. commo ). bur were destroved
by crows after 23 and 13 days ol incubation. respectively. The female who lad the
cogn 1988 alse laid un cog in 1989 None of the new iy acquired females laid an egy
during the 1989 scuson,

DISCUSSION

Both the rute of occurrence ol displavs and the svnchrony of displayvs were
sizniticantly hicher in 1989, when the flock stze was lurger, than in 1988, Concom-
fantly . i 1989, there were more components of breeding thun m 1988: there wis o
signiticanty higher fregquency of mounts and copulations. and (or the first time m the
Tlock™s history two fertile eggs were produced

Notonly were te overall frequeney and the overall synchrony of growps displavs
significantly greater in 1989 thun in 1988, but the maonty ol cach of the six displays
was pertormed with higher frequency (four or six displavs) and svichrony tive ol six
displav<)y, Furthermore. whereas group display treguency <showed a sigmificant de-
crease vver the study pertod m 1988, the overall frequeney of group displays wiis
maintamed at s sienificantty higher fevel througheut the 1989 study period.

The cause of the mereased rates and syuachrony ol behavior 1m0 1989 18 not
campietely clear. The mercase m flock size tfrom 17 10 21y could account tor ereater
display acoviny, however, three other vanables could have plaved wroles T nuntall,
wineh could norbe controfled: 2 the more bulassed sex ratios swhich resudted from the

58
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addinon of four females to the tlack: or 3y the presence ol strange idividuals 1 the
Hock Geside Trome any effects of croup sized. individuals whe wiso came from an
eaperienced breeding ook, Ramiall was sigmbicant!y greater e 1989 than  198Y
During the months March, Aprl. and Moy there were 13 6oanches of ramlad! i {989
apd only & 8 ancies an 198K A rnlall s oan important environmental cue tor
repraduction in Canbbean Thamne s [O@lve and Ogilve, 1986], the observed -
credse t group display activaty maehic have resulted fronyimeressed rumdall alone. The
present study cannot sepurate etfects of ramfall, sex rano, introduction of strange
indiswduads. and group size.

The mereuse in group display activity was greater than the 2448 increase i [lock
stzes The mean rate of displass per hour inereased 48% in 1989 and the mean greatest
svichrony nereased 1004% . Likewises the treguency of mounts and copulations m
i98Y% almost doubled. vet the birds involved o almeost all mounts and copulations
were the original members of the tlock. O the new flamingos, only one wus observed
o copulate. Thus, the new birds were not solely responsible Tor etther the increase in
display activity or the increase in mounts and copulations.,

Other authors have sugeested that rain (both natural and ariticially generated:
stimulates displays [Duplaix-Hall and Kear, 1975; Michdel and Pichner, 1989] and
that tlooding stimulates nesting |Brown et al.. 1983]. Although the use of ran
sprimklers in this study did not relubiv inerease display activity in the flock of
{lamingos at NZP. it 1s possible that the sprinklers did not “rain™ over enough ol the
cxhibil or for 4 long cnough period 10 have an etfect. Perhaps teoding the nesting
arey and using rain sprinkiers could be emploved simultaneously o achieve the
areatext eftect. Clearly, maore swstematie research s needed o deternune exactly
wineh environmental wnd sociud Tactors stimudate group displavs and repreducnion,

Flamingos in captivity lack un important sumulus which natural flocks expen-
ence {Allen, 1936]) the stunulus of thousands ot other displaying birds around them.
[t has been presumed that laree flock size on the breeding grounds serves to enhance
the funcuon of the group display ;1o fucilitate paar tormation and to stimulate nesting
and breeding, This study is the tinst o show o quantitative relationship between group
displays and breeding behavior. The results suggesta positive correlation between the
behavioral stmulation provided by the mcreased frequency and ssyachrony of the
sroup displavs and the eccurrence of reproductive behuvior: mounts and copulations.
The challenge remamns o sdentiy the causal relanions wvolved.
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West indian Tree Duck Dendraoeygna arborea
lLempd  momsiy Wisthior Duck;

sorovge ok Mieht
L Maingeon;

15 December 1992

Dr. James D. Lazell
The Conservation Agency
£ Swinburne Street
Jamestown, RI 02835

Dear Skip:

Many thanks for your note, your book and various enclosures
which reached me yesterday. And congratulations to you two
on your nearly one year-old marriage. You got married in
Feb., we in Mar.; that ocught to be easy to keep track of.

"Ribbon of Sand" looks great, and I look forward to reading
it. I'm sure it was fun, not to mention instructive, for
you to venture out into generally unfamiliar territory.
Somewhat like my work on whales, no doubt.

I'd like to respond directly to the two points you made in
regards to our working together, or "combine efforts on some
real field work" as you put it.

First, Charlotte and I will make a real effort to join you
on Guana next October (or some other month if that is

preferable). We'll need to talk about this scme, as I don't
know where it is (the brochure doesn't say) or how one gets
there. Does a week sound like a reasonable length of time

for a visit?

Seccnd, after much delay, my West Indian Wnistling-Duck
effort is getting rekindled, and there are several ways 1in
wihich we could cooperate, I'm certain.

The gproject has been dragging, and a good deal of it has
been my fault. I lost much of the past two years getting my
job and my perscnal life under control. Qur Xmas Letter
explained much of that. Now, fortunately, with a semblance
of an office established in Memphis, I am once again able to
return to productive environmental work. Charlotte is
supportive of this, happily, and in time will likely

pe a big participant. West Indian Whistling Duek = TREE DueK

Thne W.I1.W.D poster if FINALLY ready to go to print. RARE is
unwilring to put a penny (or any staff time) into the

Ll



project, which it nominally supports, so I have had to do
all of it thus far ($3300) with personal funds, and I am in
the process of trying to raise the money needed for the
printing right now. With any luck, the posters--2500 of an
English edition, and 2500 in Spanish--will be ready for
distribution by late January. 1I'll keep you informed of
progress.

Enclosed is a small contribution for your organization,

With all good wishes,

Sincerely,

2948 Southern Avenue
Memphis TN 38111

encl,

s
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David 0. Hill
2948 Southern Ave.
Memphis, TN 38111

Dear David:

Herewith more Guana stuff. The island is just N of the E
end of Tortola, largest of the British Virgins. See maps of
enclosed papers.

You will be billed as our 1993 official PI ornithologist;
Charlotte will be your field assistant. As long as you
appear stuffy, academic, and thoroughly disapproving of the
childish antics of herpetologists, mammologists,
entomologists, etc., all will go well. NB: field assistants
do not have to act like PI’s. They can even act like
herpetologists if they want. (NB: not like ichthyologists;
we do have some standards.)

Apart from rampant birding and (we can hope) photography, we
will solicit your input on the following species as
repatriations, restorations, or introductions:

WI whistling duck: nested in BVI at least through WWII.*'(KEg'tﬁ'
Could Guana support a few? Semidomestic? Yv)L

PR woodpecker: USVI specimens in ANSP from nineteenth
century.

White-crowned pigeon: was here till 1950’s. We are
negotiating to bring them back.

PR parrot: stories from 1700’s. Of course survived on
Culebra till 1930’s.

A e verly o Non -/bf{;ff'{‘ (7;11;6()/'(//1'0/! o Contribations  Tar -deductible « KRN OF 892995
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Rail: DeBooy’s rail may have survived on Virgin Gorda to
1940’s. The species 1s extinct, but why not bring in
some Guam rails? (Smaller, longer billed, but
terrestrial, as DB’s is believed to have been.)

Any other birds we could/should have on the Island? We do
not want to make a zoo, but we are willing to subsidize some
species in the interest of having dispersers move out and
recolonize lost ground. Hunting did in a lot of BVI birds,
but legal hunting is gone. There is still egging of tern
colonies and, even, slaughter of young pelicans for fish pot
bait.

Anyway, come and see.

All the best,

§

4
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N SOPHIS PORTORICENSIS RICHARDIT (Ground saake
FEEDING  Uoprie portoci o vicandn s an opisthomoesadont
coluprid snake which can esc a hnghlv vanable toxic secreton to
subdue hve preve The teeding habits of this colubrid are noorly
Anown among the islands of the castern Puerto Rican Plattorm,
vut anohd and sphacrodactvhid hizards are presumed to be pri-
marv prevoin the Virgin [slands (Maclean 19820 Reptiles and
Amphibians of the Virgin Isfands. Macmillan Caribbean Educa-
ten, Ltd, London: see also Schwartz and Henderson 1991 Am-
phibians and Reptiles ot the West Indies: Descriptions, Distribu-
tions, and Natural Historv. Univ. Flonida Press, Gainesville, 720
pp.). Here t give two accounts of previously unreported and
unusual previtemsand teedingbehavior for A p. richardiobserved
at two small cavs; Congo Cav located 2.3 km NW of Cruz Bay, St.
john, 18°22'N, 64°46'W and Little Saba Cav 5 km 5 of 5t. Thomas,
18719\, 63700°W.

OnCongoCav,an A p nchardiwas masticating dried fish below
a seabird nest. The snake, about a meter in length, appeared to
search deliberatelv among the slab-tike rocks to collect inits jaw's
small, dned fish, Herangnia sp., approxtmately 2-3 ¢cm in total
length. The dessicated and hard tish, originally food for brown
pelican nestlings (Pelecanus occudentalis), had been lost over the
side ot the nest three meters above ground level. At Little Saba
Cav, Iobserved alarge A. p. richardientering a nest containing two
eggs of a ground-nesting bird, Zenaida dove (Zenauda aurita). The
snake was posttioning its head over the eggs while the adult dove
was standing nearoy tlicking its wings in a combative posture
whenmyv presence disturbed the snake. Inboth cases, the prevwas
immobile, desiccated, or hard.

[thank the statt of the Division of Fish and Wildiife, St. Thomas,
LSV for tield assistance; James Lazell, Jr., Greg Maver, and Peter
Tolson tor their encouragement; and Stephen Corn tor critical
review otearhierdratts or the ms. Field work was made possible by
the Pittman-Ropertson Virgin [slands Wildlife Restoration Aad
Provram (FW-3), US Fish and Wildlife Service, Atlanta. Georeta

sunmittea Dy ROBERT Lo NORTON, smiuthsoman Nivratory

Brra Vrovram. Natienal Zoolowmical Park, Washingten DX 20008,
s Dresentaddres< ST Quince Orchard Blvid #1148 Cavthersburg,

Sorand JosTs Usa |
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Department of Biology - Pennsylvania State University
208 Mueller Lab
University Park, PA 16802

Tel. & Fax: 814-865-9991 / Lab. 814-865-6641
E-mail: sbhl@psuvm.psu.edu

29 September 1992

Dr. James D. Lazell
6 Swinburne Street
Conanicut Island, RI 02835

Dear Skip,
Thanks for the papers. Those Draco are quite fascinating!

Enclosed are the Typhlops reprints (& others). I sent the Guana Id. material to MCZ
right after I received them from Greg, and removed tissue. Greg probably knows the
whereabouts if Jose does not. I was very grateful to get them, but unfortunately they arrived
too late to be included in the study. I had already finished the comparisons by the time Greg
got them to me. Sorry! I shortly afterwards moved up here (in 1988). The delay in
publication of the Herpetologica paper was due to Hillis and politics (trying to impose
cladistics on an otherwise nice study). I won the battle, but the paper was delayed.

Best Regards,

S. Blair Hedges
Assistant Professor

b
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CRYPTIC SPECIES OF SNAKES (TYPHEOPIDAE: TYPHILOPS)
"ROM THLE PUERTO RICO BANK DETECTED BY
PROTEIN ELECTROPHORLESIS

S Bratg HEDGES' D axD RiciaiD Trosay?

Department of Loology, Unnersity of Maryland, College Park. MD 20742, [SA
Department af Bwology, U miversity of Pucrto Rwo, Rie Pudras, PR G231, U5A

VESTRACT A analysis of protemn varation at 26 electropharetic loey in the blindsnake Typhlops
richardy nhabiting the Pucrto Rice Bank reveuled the presence of three crvptic species. One, T
rchardi s restricted to the Virgin Islands, the other two oceur on Puerte Rico (and satellite islands)
and are sympatnie The large and widely distnibuted Puerto Rican species takes the available name
T platycephalus. The small Puerte Rican species, known from northern and southeastern coastal
localities and some satellite islands, s deseribed herein as T Aypomethes. Except for body size,
maorphological differences distinguishing all three species are sheht. Tuphlops richardi catapontus
from Anegada 1 raised to species level and T r. naugus from Virgin Gordais placed in its synonvmy,
Thus. the Puerto Rice Bank and adjacent Mona Island are inbabited by seven species of Typhlops:
T catapontus, T. grann, T. hyporeethes, T monensis, T plaiycephalus, T. nchardr. and T
rostelfatus.

KNenoweords: Serpentes, Tvphlomdae, Tuphlops. Canbbean West Indics, Puerto Rico, Vigin
Islands. Electrophoresis, Svstematics
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Fii 3 —The Puento Kice Bank, show i heahities of Typhlops sampled i this study Open corcles = T
sapernie s Dnsdnd o all known locahities <lid squuares = T pleryeephalus. and solid tnaneles = T orichardy
e sohid parriea Trnes = VXF o osurrouon g the battk s aod + 100 s wothan Praerto Ricor The ranges of
I omchardt coxclidime Babnatias and St G, and T ocatapontus are o ated
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Comments —We consider Typhlops
richardr 1o occupy all but the casternmost
of the Virgin Islands. Virgin Gorda and
Anegada, extending west through Culebra
and its cavs (known from cavos Luls Pena
and Norte) The snakes from Cavo Diablo
and Surprise Cav (both close to one an-
other in the string of cavs called La Cor-
dillera just east of Puerto Ricoj we pro-
visionalls refer to richardi because of their
large size and head width: the populalions
on these cavs need to be more thoroughly
sampled to evaluate their taxonomic status.
Similar comments apply to the Vieques
Typhlops identified as platycephalus. We
use the name Typhlops catapontus for the
populations en Anegada and Virgin Gor-
da. proy siotally relesating richardi nau-
gtes to its svnonvmiy Vv more exhaustive
dtuds of variation in the Tyuphlops of the
ands cast of Puerto Rico is needed

sithoneh fyponiethes resembles richar-
e <nout wud rostral shape it is close to
vigtueephaius in certun other features
middorsal counts and the oceurrence of
tal bandine ceven thoush mtrequent.
civesting, s do o the allozvime datas that

hypomethes and platycephalus share
rmore recent common ancestor with one
another than with anv of the other species.

Typhlops platycephalus was ariginally
described (Dumeril and Bibron, 1544) as
having come from Martinique. Slejneyger
(1904} deduced that the tvpe material of
the Puerto Rican Diploglossus pleei. Ano-
lis cristatelius, Anolis pulchellus, and
Typhlops platycephalus were trans-
shipped by Plée through Martinique and
thus mistakenly ascribed lo that island
when the species were described (Dumeéril
and Bibron, 1837, 1844). Since neither
Stejneger (1904) nor Ruthven and Gaige
(1933) appear to have examined the types,
we borrowed the holotype of T. platyceph-
alus and svntvpe of T. richardi. The latter
was described as having come from St
Thomas, Virgin Islands, and. although
there has never been anv reason to ques-
tion its provenance, we can confirm that
it agrees in size, propartions. rostral shape.
and scale counts with the St Thamas rich-
ardi (TL = 172 mm, TA =45 HI, =62,
middarsal scales = 332 scale rows reduce
from 22-20 at 32% SVL. reduction to 1%
rows at 95% SVLY The holoty pe of platy-
cephalus agrees with the larger of the
Puerto Rican specics in details of rostral
shape, size (TI. = 291 mm. TA = 70,
middorsal scales (3630, redaction (22-24)
at 319 SVLY and HL 62 mm). it does
not have a tail band, however, which -
dicates that it came from eastern, southern,
or interior Puerto Bico
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24 November 1992 RYI 02895 US A

Dr. Razi Dmi‘’el
Department of Zoology
Tel Aviv University
Tel Aviv 69978

ISRAEL

Dear Razi:

I hope my stuff, mailed in September, crossed your letter of
24 September in the mail, and you got it.

True, I do work on the South China Sea Islands around Hong
Kong, but where I want to do some physiological stuff is in
the British Virgin Islands, based on Guana. There are

several sets of species of lizards that should prove
interesting.

Sphaerodactylus geckos have been studied a bit by the late
Wm. Maclean (papers enclosed). There are two species in the
BVI: widespread, big-scaled macrolepis is good at resisting
water loss, and varies geographically in this ability;
variability in scale size, or other potentially geographic
correlates, has not been studied. Little parthenopion is
relatively restricted geographically (to a dry area), shows
no apparent geographic variation, and is no good at water
loss resistance. It has tiny scales. S0, a puzzle.
Elsewhere in Sphaerodactylus there seems to be a pretty good

correlation: dry country/big scales; wet country/small
scales.

There are two species of Iguana: wet country/small scales in
I. iguana, dry country/big scales in I. pinguis.

But Anolis may be the first to look at. There are four
species, three abundant and easy to get right on Guana. We
know a lot about their habits, habitats,.densities, etc.

One of them, cristatellus, varies geographically with a
pretty good - if modal - dry/big, wet/small scale size
correlation. A direct derivative of this species,
ernstwilliamsi, occupies a very arid, tiny islet and
occasionally colonizes the wetter, big, adjacent island held
by cristellus. But ernestwilliamsi is a near-giant (much
largerthan cristatellus) and has much smaller scales.
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There are also a pair of skink species, genus Mabuya. The
dark, metallic, more-or-less wet country one is widespread
and scarce; we'’ll have trouble getting them for you. The
pallid, dull one from the same tiny, arid islet that Anolis
ernestwilliamsi comes from, is abundant in the few
square meters of its home. No apparent scale size
difference, and we have locked closely. There must be some
incredible physioclogical difference, however.

If all this sounds intriguing, our problems will arise in
trying to get you set up to work on Guana. Or, would you
risk sending or taking live lizards back to Tel Aviv? Do
you need an air-conditioned, humidity controlled work area?

If you can work on Guana, that is best. Some of these
lizards, like Anolis ernestwilliamsi are inexplicably
difficult to keep alive in captivity (cristatellus, by
contrast, is easy).

Let me know what you think. Best to Ofra....

Sincerely ygurs
by

James Lazell 67
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Dr. James Lazell,

The Conservation Aoency
& Swinburne St
Jamestowr. RI 02835

USA

Dear Jamecs.

Thany vou for vyour letter of 24 November and the enclosed
material, which [ found verv interesting. Thank you even more for
the kind invitation to come work on Guana,., a suggestion which [ am
considering very seriously.

Warking on cutaneous water loss on Guana 1s an intriauing
prospect. Especially interesting to me 1s the questicn of the
microgeoaraphic variation which seems to occur on Guana, and I
would like to correlate environmental conditions with water loss
and scale si1ze. Also 1nteresting are comparative questions, dealing
with the adaontations of different species to different
environmental conditions. Your suggestion to use Anglls appears
warkable, but we would have to see how 1t works on the site.
However., hefore I can commit myseif | require some 1nformation
regarding the practical 1ssues 1nvolved, These 1nclude avaiiabiliity
of equipnent and the timing and finances of such an expedit:an.

Am | right 1n understanding that you have a research station
on the i1sland? To conduct this study [ would require an analytical
balance, an oxygen analyzer, a data logger, some means aof
controliing the experimental animal ‘s temperature, air pumps and
other experimental paraphernaila. If not available on the site, I
could brino almost all this equipment with me. but this would
probabhly reguire quiie a bhit of paperwork. However, a steady
electrical supplv and a PC-compatible computer are ahsolutely
necessarv,

What are the requirements for obtaining permits to callect and
study the species on uanpa? For a full studv of intraspecific
variation, [ would require five individuals from each site, and
would want to examine at least three sites. An interspecific study
wvould reguire slightly more animals. In either case, | {nresse the
study lasting approximatelv one month.

[ would [1ke to have an ex-student of mine, Gad Parrv, come
with me. Gad 1s working on his Ph.D. thesis on lizard foraging
ecolooy with Professor Pranka at the University of Texas. Besides
having workad with me 1n the past and being well acqualntesd with

the Lachpniczl aspects of such wark, he 1s experienced wilh trogpigal
work, sinces his field site 15 1n Lhe Costa Rican Junole. He wili be
extremelv nalpful with all aspecles wf the research.



TELAVIV UNIVERSITY 2DN-XN NUJODAIN

The best times for me to come over are during OUr summer hreak
(mid-June ti1ll the end of July), since [ have teaching and
administrative duties here as well as an 1nternational conference I
am planning on attending 1n early Auqust 1993 in Scotland. Is this
convenlient for you? What are the weather and lizard activity
patterns likely to be during this time?

Finally, the 1ssue of funding needs to be addressed. I do not
presently have a grant which will allow me to come to Guana, nor
does Mr. Perry have such support. Are you aware of any agencles
that would be 1interested in funding this study? If so, we should
probably apply as soon as possible. If you wish to contact me more
quickly, my fax number is 972-3-640-9403, my e-mai1l address is
razdmiel@ccsg.tau.ac.11l and Mr. perry can be reached at the
Department of Zoology, University of Texas, Austin, TX 78712 or at
gad.perry@®utxvm.cc.utexas.edu.

Sincerely yours,

//\,\ @m;:@ 4

Razi Dmi‘el

Dept. of Zoology
Tel Aviv University
69978 Tel Aviv
ISRAEL
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Dr. Razi Dmi‘el
Department of Zoolegy
Tel Aviv University
69978 Tel Aviv, Israel

Dear Razi:

No permits or paperwork needed for our work on Guana. We
have never had a problem bringing in equipment for our
studies as long as we notified customs ahead of time. That
is the good news.

Now, some problems. We are restricted to the month of
October. We have sometimes been able to get July too, but
that is unlikely for 1993. October is usually about the
best month because it is near the end of the rainy season.
That said, however, the last two Octobers have been bone-
dry; the "rainy season" isn‘’t much in the best of years, and
rains may come at any time from July through November, or
pretty much skip over us. Annual rainfall the last few
years has been normal, but any prediction of when it may
rain is likely to fail. But, that has no effect on the
lizards: they are always abundant and active.

We do not really have a research station, just the use of
the hotel facilities: 15 units of housing strung out along a
ridge. Accommcdations are very comfortable (it is after
all, a resort hotel), and food is too plentiful - good
(everyone complains they get fat). Soda, juices, and beer
are covered by our grant, as is wine with dinner. Liquor is
sold by the bottle, and that of British or local origin is
very cheap. The grant covers room and board for all
participants. There are also six plane fares provided - but
from U.S. cities. We could get Gad Perry his plane ticket,
for example, but then you would have to come up with your
own. I have to spread the plane fares around amongst
entomologists, ornithologists, botanists, etc., and am
always accused of favoring herpetologists.

The buildings are screened and breezy, but not closed and
air conditioned. Maintaining a constant temperature

L/{ (f("/.{'ﬁ’(/. { . ‘f'f)f/ ;ﬁf‘r%’ éjv/éﬂfﬂ//h/f . (7‘;}////?&(///()//,"- . m11 '(A'{/I/(YIM’ . (m ]1 ()(f _0! ))9:?99"’..
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anywhere will be very difficult. I don’t know what to do
about that probklemnm.

There are electricity generators, so regular U.S.-style 110
volt AC current most of the time. But, I’ve never been
there for a month when the generators didn’t break down at
least once - and last October, both went out simultaneously
several times....

There are PC-compatibles on the Island, but access to them
might be tricky. They go with the hotel administration and
are in the sacrosanct office. But, we can probably work
that out if you only need access a few hours per day.

I’11 get in touch with the hotel admin folks, Dr. Henry
Jarecki (the owner; his corporation funds us), and Gad Perry
(to talk about equipment, etc.). I‘’ll know more soon.



Il

Razi Dmi'el has ziven me a copy of his correspondenca
with you regarding your xind invitation to come wore on
Guana. He alszo suggested | zhould get in touch with you and
et fturther information.

would 1ove to come over, but would much prefser July
to October 1f at all possible - | expect to be teaching here
in Cctober, which would complicate things somewhat. Howesver,
Il am currently locking into ways of freeing the coming fall
zemester for this, as well as a plannaed excursion (o
Amazonian Ecuador.
To make plans | therefore need some information on the

dates and finances involved., Am | right in understanding
that you wiil be able to pick uvp my flight and residency
expgenses? |f not, what are the costs involwved? In addition
to assisting Razl with the water—-loss project, | wouid ik
o conduct some research on liczard foraging behavior, thz
tapie 1 am most interested in at the moment., Do you forecee
any problem with that, permit- or otherwise? Work on Guana
zhould be most veneficial! in that it will allow me ©o
compare species ftrom my Costa Rica study site with clossly
related species residing in a much drier envirenment.

| can be reached at the address below, through e-mail
{gad.perry@utxvm.bitnet), at ophone numbers (512) 471-1456
Office) or [(512) 371-3634 (hcme), and by fawx (51Z2) 471-86E1,
and wou'!d greatly appreciate any information you could
provide.

1]

Sincerely yours,

pl/ .

Gad Ferry

Dept. of Zoolcgy
Univ, of Texas
Austin, TX 7871Z
USA
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Abstract:  Eight individual rock iguanas (Iguana pinguis) trom Anegada Island were relocated o
Guana Island by Lazell 1n order to establish a second population reservoir tor this endangered species.
During the glacial maximum Iguana pinguis couid have occupied most of the lowlands ot the Greuter
Puerto Rico Bank, the United States Virgin [slands, and the British Virgin Islands. Remains have
been found on Saint Thomas and Puerto Rico. By 1930 1. pinguis was restricted to 4 single
population on Anegada, Between [984 and 1987 eight (five female and three male) I. pinguis from
Anegada were released on Guana Isiand. The relocation has been successful and, in the area
currently providing the best habitat, we estimate a density of 9 or 12 animals (all age ctasses
included) per 19 ha, depending on our decision rules for inclusion of data.  The optimal arca
contains a sheep exclosure with relatively dense understory vegetation and numerous exotic as well as
native species of plants. fguana activity is concentrated on east-facing slopes and ridge-tops that get
morning sun.  Outside the exclosure there is little vegetative understory. Most edible ground cover

and shrubs have been eaten by sheep leaving toxic or noxious species (e.g., Croton or Lantana) in the

understory. Because [. pinguis adults generally forage on or within a meter of the ground most of the
island is currently sub-optimal habitat. 1. pinguis occasionally sleeps in trees on Guana, this was
never observed in a similar study on Anegada. In more than 3000 hours of observation outside the
sheep exclosure study area yielded a total of 27 sightings of adult iguanas in seven areas. Five of
these areas are within travel distance of animals inhabiting the sheep exclosure but at least one
subgroup inhabits the east end of the cay and does survive in sheep aftected areas. Because of uneven
habitat quality we suspect that the total adult [. pinguis population on Guana consists of about 20
individuals. Removal of sheep may be critical to continued population growth, Comparative
information is given tor the other two species of iguanas (1. iguana and I. delicatissima) in the
northeast Caribbean. Their possibly-endangered populations have not been documented or revisited.

s0 far as we know, for thirty years. Views on relocation or repatriation of other endangered
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Antillean Iguana ("Cyclura”) species are advanced with some ideas on minimum viable population

sizes and @ possible explanation tor the extirpation of . pinguis from much of its former ranue.
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Three species of iguanag occupy the northeastern quadrant of the West Indies (Figure 15,
They ditter from most other proximate forms and populations south and west in lacking both caudal
verticils and enlarged, horn-like snout scales. The relationships and characteristics of all three are
pooriy known: considerable misunderstanding and misinformation attends them, and to date no
character by which one can reliably separate them at the generic level has been proposed (Lazell

1983, 1989). These species are Iguana iguana, |. delicatissima, and I, pinguis. Dodd and Seigel

{1991) complained that while numerous attempts to reestablish reptile popuiations have ostensibly
been made, tew have been documented to have succeeded. We believe the most critically endangered
of these three, I. pinguis, has been successtully established on Guana Island, part of its former range.

Iguana iguana is the most gracile and cristate of the three species. There is a row ot enlarged
scales along the jawline terminating in a strikingly ditferentiated subtympanic plate (Lazell, 1973).
Enlarged toe "comb” scales are a rare individual variation. Hatchlings are usually quite green and
transversely banded. Individuals may retain this color pattern, or -- especially in the Virgin Isiands --
may turn gray, and may develop extensive areas of purple or maroon or sooty black. It is frequently
stated that this species is arboreal, but it is often densely abundant on small islets without trees, and
thus quite terrestrial locally; these are not marginal habitats for the species (Roze 1956; Lazell 1973).
I. iguana is widespread both within the northeastern quadrant of the Antiiles and southward in the
Lesser Antilles, throughout tropical South and Central America. Many of these extralimital
populations are horned (the "rhinolopha” grade: Lazell 1973).

Iguana delicatissima has reduced crests and undistinguished proportions. Hatchlings are

bright green and generally without pattern. Individuals may turn gray with age but seem never to
develop purple tones or sooty black. The row of enlarged jawline scales is conspicuous and may
extend to the subtympanic area, but there is never a spectacularly enlarged subtympanic plate.

Enlarged, fused, toe “comb” scales are present in about 20 percent of individuals. This species
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climbs well and otten where trees are avatlable, but the densest known populations are largely

terrestrial - there are no trees 1o climb (Lazell 1973). Iguana delicatissima extends extralimitally from

the northeast quadrant ot the Antilles onty southward 10 the Dominica and Martinique Banks of the
Lesser Antilles. No study has been made of its conservation status since the field work for Lazell's
(1973) paper was completed three decades ago. We do not know where or in what densities this
species survives,

[guana pinguis has the most reduced crest scales in the genus and, as its name implies, the
stoutest proportions.  Hatchlings may be quite mossy green, but are often no more than olive or gray-
greenish, and are usually prominently banded. Banding fades with age and aduits are predominantly
gray, sometimes with sooty-black areas (especially on the head and neck); males more trequently than
females may have blue dorsal crest scales, fore and hind-limbs, and caudals. A row of enlarged
scales begins on the anterior jawline, but diminishes posteriorly; there are never enlarged scales in the
subtympanic region. Schwantz and Carey (1977) put this species in the genus “Cyclura” but gave no
defining cbaracters that separate "Cyclura” from [guana. Schwartz and Henderson {1985) claimed
"Cyclura” differed from [guana in possessing caudaj verticils, but 1. pinguis conspicuously lacks such
scales (as do other spectes often placed in "Cyclura”). Enlarged toe "comb” scales are always
present, but not always fused. The species is often claimed to be terrestrial (e.g., de Queiroz 1987),
but young individuals climb trequently and even large adults climb well (Figure 2).

[zuana pinguis is entirely confined to the Greater Puerto Rico Bank. It has been extirpated
from Puerto Rico and the United States Virgin Islands (Pregill 1981). Until 1984, the only known
surviving population was on Anegada in the British Virgin [slands (Barbour 1917, Carey 1972, 1973).

The Anegada population has been declining since 1968 when a foreign tirm, the Development
Corporation of Anegada, Ltd., began an abortive attempt to lease and develop the cay. Stock

retaining walls were bulldozed and previously-penned exotic ungulates (goats, sheep, cattle, burros,
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and swine) were released to roam the island at large. Based on work completed just after the signing
of the Tease, Carey (1975) warned that frec-runging ungulates might compete with the iguanas. Luazell
(1980) reported the desertitication ot Anegada yeurs after the stock refease. Goodyear (1983, 1991
found both numbers and area occupied on Anegada had dwindled dramatically since Carey's pre-
release estimute of 2 per ha made in 1968,

Goodyear's current work on diet and population status (in prep) provides several lines of
evidence that cement the relationship between the stock animal release and the decline of [, pinguis,
Other threats are posed by dogs (which are known 1o kill adults), cats (which kill juveniles), und
humans historically have killed all age classes,

In July 1984, concerned that the iguana was jeopardized on Anegada and that no measures
were planned to protect it, J. Lazell, W. MacLean, G. Mayer, and H. Jarecki decided to transpont
several pairs of [, 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 gave the
species as 1. jguana. 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 prior to the 1984 relocation (pers. comm. 8 October 1992),  The conflicting accounts indicate
Grant’s report may have been based on hearsay. No [. iguana fossils or subfossils have heen tfound
on the Puerto Rico Bank (MacLean, 1982) suggesting it is a relatively recent, possibly post-glacial,
arrival. While we do not believe that I. pinmuis occurred on Guana in modern times, fossils found on
St. Thomas and Puerto Rico indicate this species’ distribution encompassed most of the Greater
Puerto Rico Bank (including Guana) at glacial maximum, ¢a. 10,000 yr BP.

Between 1984 and 1986 eight individuals were caught on Anegada and relocated to Guana
Island. For five females released, SVL in cm (followed by release date and reproductive status, if

detectable) was: 46.0 (29 July 1984: palpably gravid), 44.0 (19 July 1986), 22.4 (27 July 1986),
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33.5 and 43.0 (31 July 1986: the larger was gravid). For three males SVL in em (and reledse datey
was: 41.0 (19 July 1985), 50.4 and 50.9 (31 July 1986).

If the 1984 gravid female successtully nested, that might explain several subadults seen by
Lazell on Guana in July 1987, Hatchlings were observed hy Octoher 1987, as they have been cach

yedrl 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 frui
rewards) of tour wild adult (SVL >40 cm - Carey, 1975) iguanas. Tamed iguanas, and young
individuals, did not flee when approached which allowed us to mark them, "recapture” them
(visually), and determine portions of their home ranges by locating identifiable individuals in various
parts of the study area. Study animals had portions of their home ranges im an area centered about
the Guana Island Club. 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

Qutermost positions occupied by identified iguanas between October 1990 and November
1992 were mapped using 4 combination of techniques. If the iguanas’ positions could be recognized
they were plotted directly on 1:3000 maps of the site, otherwise we determined positions by telemetry
of transmiiters carried by iguanas or placed at the iguanas’ tormer locations. In 1992, four tame
iguanas were fed 2 x 4 cm radiotags wrapped in a blanket of chicken skin; two knots secured the skin
on either side of the tag. To minimize impact to the iguana we used as litle thread as possible. The
tags contained L.L. Electronics one-stage transmitters {with collapsed loop antennae) 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 atter it had passed through the animal's digestive
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tract fusually 4 - 7 days). Tagged ammals were not suppicmented with tood while thev carricd the
tag. Bearings 1o transmitters were recorded trom nine mapped telemetry stations,  Generally we took
readings every two hours from at least two stations.  Readings were usually not more than tive
minuies apart, hut were accepted if they were as much as 20 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 radiotagged iguanas were
approached at dusk, after dark, and at dawn to confirm their night locations,
Density Determinations

From 3 through 30 October 1992, we conducted a mark-recapture study of [. pinguis on
Guana Island. We moditied standard techniques by avoiding actual capture of individuals,
Experience with 1. pinguis on Anegada indicates that capture and handling makes individuals wary
and unapproachable. Because an ancillary study involved observations of teeding behavior and food
selection experiments (Goodyear, in prep.), it was important that iguanas be traumatized as little as
possible.

Iguanas were approached within 3 m and marked with oil-based paint tired from a disposable
3 cc syringe. A single dot of red paint used to mark the lumbar region of first and most approachable
female appeared to excite her. She peered over her shoulder to investigate it.  Although tbis lasted
only a few minutes, we switched to white paint tor all subsequent individuals. None responded in
any visible way to white, either when it hit them or later in the study. The paint spiatter patterns and
drips were distinctive on each specimen; there was no contusion of marked individuals seen in good
light. (It was sometimes difticult to identify some individuals only partially visible in dens or : H\‘”

gk Progqr ot W0

burrows.) Population estimates were made using the Schnabel (1938) method. Because of the N

- (i9g

increased likelyhood of "recapture” of tame iguanas we felt inclusion of all sightings might artificially
N

decrease the point estimator and constrict the confidence interval. We therefore used two data sets in
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all population estimates: one in which all recapture data were included. another in which recaptures
countzd unly when new ones were marked that same day.

Our study area included regions of relatively high iguana and observer density, We caleulated
the perimeter ot the study area (our equivalent ot @ “trapping grid") by mapping a polygon of
outermost points of "captures” and “recaptures” -- sightings of 1dentified individuals not carrying
radiotags. For density estimates, we added a houndary strip to the study area equal to the average
home range radius of radiotagged individuals, since, because of the animals movements, the sampling
area is larger than the actual study area (Dice 1938). Water (ocean. salt pond) overlapped by the
boundary strip was subtracted leaving a total sampling area of 18.8 ha.

in 1992, in addition to the two of us, we had two assistants dedicated to the project (K.
Johnson and J. Randall), and two club statf who would spot and identity iguanas in the course of their
work (L. Cooper and S.E. Henry). As many as 15 other club statf and eight scientists working in the
study area would notity us if iguanas were seen. We did not consider sightings as “recaptures” unless
confirmed by at least two of the six people (including us) who recognized the marks.

Minimum convex polygon, 95% ellipse, and harmonic mean home ranges were calculated
using TELEM .88 (Colman, 1988). To check the accuracy of our telemetry readings and relate the
movement data to topographic features of the study site we transterred the tnformation to a GIS
database (PC ARC/INFO, ESRI, Redlands, CA), using a DIGI-PAD 5 (GTCO Corp., Rockville.

MD).

Results
Ten individuals were marked during October 1992: 1 adult male, 3 adult females, 6
juveniles. Radiotelemetry locations were made for each of the four adults for 3 to 7 days ( x=5 ).

Visually-determined locations of individuals at outermost points of movement between 1990 and 1992
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were included in the home range data set. The male’s minimum convex polygon estimate of 7.3 ha
was Jarger than that of all females ( x=1.7 ha, Table 1, Figure 3). Intensively-used areas (50%
probability of occurrepce contour, harmonic mean estimates) were smaller still (Table 1, Figure 4).
and all encompassed areas within the sheep exclosure. Average home range radius ot the four adulis
was 175 m.

[t did not appear that iguanas moved between nighttime checks. Night locations varied:
iguana 1 retreated to two different excavated burrows, iguana 2 to three excavated burrows and one
tree, iguana 3 10 two excavated burrows and one tree, iguana 4 slept semi-exposed in a crack between
LWO rocks.,

The population in the area sampled was estimated to be nine individuals (95% CI, 7 - 13)
with all recaptures included, 12 individuals (95% CI. 6 - 28) 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

N
0.5t 0@guanas (all age classes) per ha.

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 12 September 1991 a clutch of 10
eggs was accidentally unearthed in a sand pit during road work mid-way along the road paralleling

North Beach (Figure 5). One egg was destroyed but the clutch reinterred, and apparently the rest

hatched on {7 September. Two hatchlings located measured 9.5 and 10 ¢cm SVL.

Discussion

Home range sizes for the four [ pinguis on Guana were considerably larger than previously
published estimates for West Indian iguanas. Iverson’s (1979) work with Iguana carinata and Carey’s
(1975) work with [guana pinguis home ranges on Anegada showed that all males and temales had

home ranges less than 0.1 ha in size, more comparable to the size of the Guana iguanas’ centers of
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activity (Table 1), Goaedyear {in prep) found home range sizes on Anegada similar to those reported
here tor Guana. Because animals on Guana were directly approached after each telemetry-determined
locution-check we know that the size difterences were real, not dug 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, ca. 3350 hours of island exploration oft
the study area by capable observers yielded 27 sightings of unmarked iguanas in seven areas (Figure
5). Individuais 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 distance, or within home ranges,
ot iguanas inhabiting the study area (Figure 3). An isolated individual was seen on one occasion at
the center of the island, but apparently the only discrete subgroup inhabits the extreme east end of the
istand (Figure 5).

We estimate the total adult iguana population at 20 animals. There are doubtless individuals
we have not seen; at this point, however, very few. Two were reported on the study site that we
never saw: a large male and a subadult (1 - 2 years old). In late August through October tlushes of
hatchlings are regularly observed. Dispersal outward and upward from their natal beach in response
to early-morning insolation might expiain the numbers of hatchlings seen along the Club’s east slope
and ridge top. We see tew subadults and much unoccupied habitat. 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 recruitment of hatchlings in prime areas of habitat.

For adults, three tactors seem to intluence habitat quality and determine the distribution and
abundance of [. pinguis on (juana; vegetation, aspect, and sheiter. The most striking ditterrnce
between the relatively densely populated iguana habitat associated with the Club and the rest of the
island involves the understory vegetation as it is aftected by sheep. Sheep have been present on

guana since at least the 1930°s when the Bigelows'™ acquired the island. Shortly after, the Club area
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was fenced and the roads into it were pipe-grated to torm a sheep exclosure. Since 1980 continual
efforts have decreased sheep numbers from about 100 (Lazell, 1980) to less than 30 (pers. ubs.) but
reproduction sull ovcurs. Though the tence 1s now deteriorating, sheep rarely enter the exclosure und
vegetation around the Club is notably ditferent from the surrounds.

Quiside, sheep have browsed desirable understory vegetation {non-toxic, palatable. nutritious
species) up to a height just under 2 m, and left a sparse covering of toxic and noxious plams (e.g,

Lantang spp. and Croton spp.}. 1. pinguis adults genera'lly forage on or within a meter of the ground

and we expect that either the low quantity of ground cover or the quality of the 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 native
plants or the suite of edible exotic species there (e.g. Hibiscus spp. and Ixora spp.). Species
composition 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
relationship 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 understory recovers
island-wide.

Topographically and geologically, Guana and Anegada are dissimilar: Guana is largely
rugged igneous rock hills with some sandy lowlands (maximum elevation, 246 m), Anegada is an old
reef tract: half limestone, half sand {maximum elevation, 7 m). On Guana, because of its relief,
aspect may be important to iguanas and intluence 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 iguanas on Anegada, and Goodyear has frequently observed,

iguanas bask near sleeping sites prior to foraging in morning hours. [t may be advantageous for cold,
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shuggish iguanas to bask near burrows to fuacilitute escape from predaters. We tound they tfrequently
retreat into burrows when approached just after sunrise,

Geological differences between Anegada and Guana also may attect the quality and number of
siielier sites, Central regions of Anegada have thousands of narurally cecurring limestone cavities
which are used as refuge and sleeping sites by iguanas. [guanas excavate burrows there in sandy
areas only. On Guana, all refugia are excavated from hard-packed soil with associated rack outerops.
This requires greater energy expenditure than the alternatives on Anegada (no digging, or digging in
sand) which may explain why retugia 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 Anegada (four
one-month sessions trom 1988-1991) Goodyear and three assistants never observed an iguana sleeping
in a tree (Goodyear, in prep.).

Decreased burrow density may also increase vulnerability to predation. On Anegada and
Guana, frightened i1guanas tlee towards burrows. On Anegada, shelter sites are always within 30 m.
On Guana, iguanas have been tound 250 m from their closest known burrow considerably increasing

their exposure during flight. Red-tail hawks (Buteo jamaicensis), or perhaps now-extinct nesophontid

insectivores, are likely to have been the only native predators of [. pinguis, but must have preyed
largely on hatchlings or eggs. Humans and their associated cats and dogs prey on both juveniles and
adults. At the advent of human colonization, iguanas that inhabited islands with volcanic terrain may
have suftered a new and unacceptable level of predation. Low density of shelter sites may have been
crucical if it hindered escape, and may explain the recession of [. pinguis from most of its former
distribution on the Puerto Rico Bank. In concert, the porous limestone habitats on Anegada and the
refatively small human population may have provided u critical refuge tor [. pinguis, its last natural

stronghold.
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Many would argue that Guana's population is 1o small 1o call a success, far Jower thun the
“minimurn viable population” ot 300 individuals commonly used as a guideline {Dodd and Seigel
1991, Grumbine [990). We believe Guana's [. pinguis population to be both normal and viable.
Populations descended from 4 tew 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 difticult to
envision multiple scenarios in which 500 individuals of each ancestral species arrive. More plausibly,
oftspring trom single gravid females or the occasional pair underwent the scrutiny of natural selection
in each novel environment. f high fecundity characterized colenizers, evolution and adaptation to
local conditions could sweep small gene pools. Further, small populations (< 500 individuals) are
persistent in the West Indies. Many islands presently populated by endemic species are so small that
they cannot support 500 individuals. Carrot Rock. southeast of Peter Island, British Virgin Islands, is
a 1.3 hectare protrusion from the sea supporting a spectacularly distinct undescribed species Mabuya
(Lazell and Mayer 1992). The speciation that has occurred is testament to both the persistence in
isolation and viability of the small populations that occur on that rock. Other examples are given by
Craig (1991) and Simberloft 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 10 be assessed on a case-by-case basis. On Guana, the small
population of [. pinguis could be called inviable only if it failed to respond to local selection pressures

or expand when given the opportunity.

Conclusions

A reproducing population of {guana pinguis is now established on Guana Island, where it had

certainly been absent for more than half a century prior to 1984, None of the eight original colonists
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brought from Anegada between 1984 and 1986 is known to survive, but a population ot 9 to 12
occupies 19 ha, 3 ha ot which is apparentiv optimal habitat.  All 10 marked individuals were hutched
on Guana, six appear to be yvoung of the vear. On the rest of the 300 ha ot Guana [sland iguana
distribution Is patchy dnd sparse. We approximate that 20 adults inhabit the cay. [f predation and
foraging competition by humans and their domestic animals are curtailed [. pinguis may be capable of
expanding its population on the cay. The experiment on Guana continues: predation by non-native
animals has been eliminated on the Guana Island Wildlite Sanctuary (with the demise of the last cay).
we hope the last sheep will not be far behind.

The conservation status of the other iguanas of the northeastern Antilles, I. iguana and [
delicatissima has not been reported since Lazell (1973). The relevant field work for that report was
done in 1963-4. Lazell (1973:26) pointed out population declines and island extirpations. but
complained "...there is no evidence that man, mongooses, dogs, cats, goats, or pigs -- singly or in
combination -- have affected them.” In Lazell's field notes are frequent comments that iguanas were
“very common” at many sites, including St. Barts and Gaynor’s Gut, Antigua, where man and
associated exotic animals were also dense.

Carey’ descriptions of population structure on Anegada indicated a sort of false prosperity
(1975:225): adults represent close to 90% of the population six months after the hatching period.
Adults appeared numerous and demonstrably breeding, but there was low recruitment. We have
noticed the same trends in age structure on Anegada {(Goodyear, in prep.), and Lazell observes the
population as a whole appears t0 have decreased since his first visit in 1980. Low numbers of sub-
adults may be due to predation of young by cats and dogs (Carey, 1975} or, after young have passed
their more carnivorous juvenile phase, competition with feral livestock and adult iguanas tor guality
mast and foliage (Goodyear, in prep.).

With these scenarios in mind, it i1s now important to revisit such sites as Ile Forchue,
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northwest ot St. Barts, where in 1963 Lazeli recorded "at least 40" individuals and noted: "Huge
colonies swaurm., .. " {Lazell, 1973 22). lle Forchue is larger than Guana Ishund, ca. 333 ha, as i [le
Chevreau, va. +48 ha, also said to have a large population of 1. delicatissiina (Lazell, 1973 22).
The Goat Islands, oft the south central coast ot Jamaica, tormerly had a large population of [
collei (Grant, 1940). After introduction of mongooses it was assumed that iguanas were extirpated
there. They may not have been so drastically affected. Seemingly prosperous populations of iguanas
oceur in many places where mongooses are abundant, fike Hispaniola, St. John, and St. Thomas
(Schwartz and Henderson, 1991). If iguanas persist on the Goat Islands a program mongoose and
goat (and other exotic species) removal might restore these islands to excellent habitat. If iguanas
have been extirpated, then elimination of exotica might be easy, because a peisoning campaign could

be carried out without risk to iguanas. Captive stock of ]. collei (Ehrig, 1990) could be reestablished.

Great Goat Island, ca. 230 ha, is certainly large enough to support a population, Little Goat, ¢a. 100
ha, may well be too.

We believe relatively small islands may be the key to long-term prosperity of many species of

iguanas, ‘\Z@"\ W\\ 1
et —foxtion ¢
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Table 1. Home ranges in hectares ot three adult temale and one adult male [ pinguis on Guana

Island. British Virgin Islands.

HOME RANGE (ha)

MINIMUM CONVEX  95% ELLIPSE (non- 50% CONTOUR
[GUANA SEX POLYGON circular method) HARMONIC MEAN
! temale 0.9 1.1 0.1
2 male 7.3 21.5 1.5
3 female 35 4.2 0.4
4 female 0.7 1.9 0.1
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Figure 1. Northeastern West Indies showing known populations of Tguana: [ pingus, asterisks, L

igyana, dots, . delicatissima, crosses. 1, Guana, 2, Anegada, British Virgin Islands. 3, St. Bars
and satellite cays He Forchue, lle Chevreau, and lle Fregate. 4, Gaynor’s Gut, Antigua. Islands are

hatched, Bank edges. land limits at glacial maximum, are dashed.

Figure 2. Male Iguana pinguis in a loblolly (Pisonia subcordata) tree on Guana Island at sunrise.

Figure 3. Minimum convex polygon home ranges of four adult Iguana pinguis on Guana Island.
Iguana 1, 3, and 4 are female; Iguana 2 is mafe. Black polygons are Club buildings; closely-parallel

lines are roads.

Figure 4. Centers of activity of four adult Iguana pinguis on Guana Island as shown by 50%
contours of harmonic mean home ranges. Iguana 1, 3, and 4 are female; Iguana 2 is male. Buildings

and roads as in Figure 3.

Figure 5. Guana Island. The study area (horizontal lines), its associated boundary strip. and six
areas (diagonal lines) outside the study area in which adult iguanas have been observed. Numbers in

circles are numbers of sightings. Black polygons are Club buildings.
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