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Thi s issue inaugurates the publication of a newsletter
serving the 1UCN/ SSC Sirenia Specialist Goup. | have taken on
its editorship at the request of group chairman Robin Best, and |
| ook forward to working with the entire sirenian research and
conservation comunity to dissem nate news and useful information
in as tinely a manner as possible. | have long felt a need for
such an organ of comunication, and believe it can help to
increase the tenpo of research and protective efforts on behalf
of our favorite animals at a tinme when the tenpo of threats to
their survival is all too obviously increasing.

The present publication had a short-lived forerunner, the
Dugong Newsl etter of the Townsville group, of which unfortunately
only a single issue appeared (in 1979). | intend to at |east
equal the commendabl e breadth of content envisioned for that
newsl etter. Sirenian-related news of all sorts will be wel coned -
on bi ol ogy and et hnobi ol ogy, conservation and native concerns,
anecdot al observations and new techniques, literature citations,
abstracts and reviews, letters and editorials, and anything el se
you wi sh to communi cate to your coll eagues. Those who know ny
interests will not be surprised to find itens of a
pal eobi ol ogi cal nature al so. The past is not purely of
antiquarian concern; it can rise either to help or to haunt us,
as shown by the reviewin this issue.

This wll be an informal forum not to be considered
citable, formally-published Iliterature; it will not be "peer-
reviewed”, and contributions to it should not be quoted w thout

the witten permssion of the author. Certainly the opinions
expressed will be those of the witers and not necessarily those
of | UCN or other organizations. Ther ef or e, | hope that
contributors will feel free to offer informal specul ations and
ideas as well as news in the interest of rapid conmunication.

I n the beginning, publication of two or three issues per
year can be expected. These will be sent gratis to nenbers of the
Sirenia Specialist Goup and, for the time being, to sone others.
Later it may be necessary to institute subscriptions. Addresses
of those who are or may be interested in receiving Sirenews

should be sent to me. |Its size, frequency of appearance, and
ultimately its success, of course, will depend on you and on the
vol une of news you generate and submit. | am confident, however

that we now have a critical mass of active sirenologists and
sirenophiles, and that this will be a fully self-sustaining
enterpri se.

Al material to be published in Sirenews should be sent
directly to ne. The deadline for receipt of copy for the second
issue wll be Septenber 3, 1984. THIS IS THE ONLY NOTI CE YOU W LL
RECEI VE!

For those who were expecting this newsletter to be called
The Siren, an explanation is in order. Dave Laist called ny
attention to the fact that that nane (conplete with a manatee
| ogo!) has been preenpted by a publication of the UNEP Regi onal
Seas Programme. Any who dislike the present title are strongly



encouraged to suggest a better one.

| thank all the contributors to this first issue, and
acknow edge the aid of TUCN, the U.S. Marine Mammal Conmm ssion,
the US. Fish and Wldlife Service, and the Howard University
Department of Anatomy in producing and distributing it. I welcone
this opportunity to serve you in your efforts to protect and
understand the wunique animals to which we have devoted our
col l ective labors. - DPD

SI RENI AN RESEARCH PLAN

In October 1983, a neeting was held at the U S. Fish and
Wldlife Service Laboratory at San Sinmeon, California, to draw up
a series of sirenian research proposals for the utilization of
US$1 million as part of the United Nations Envi r onnent al
Programis 3 obal Plan of Action for the Conservation, Managenent
and Utilization of Marine Mammals. Dr. Hel ene Marsh of the Janes
Cook University chaired the neeting, which was attended by P.
Anderson, K Radway Allen (UNEP), R Best, R Brownell, Jr., and
G Rat hbun.

The UNEP d obal Plan puts forward a series of 39 immediate
and | ong-term Reconmendations in five areas of concentration: (1)
Forrmul ati on of Objectives; (2) Regulatory and Protective
Measures; (3) Inprovenent of Scientific Know edge; (4)
| mprovenent of Law and its Application; and (5) Enhancenent of
Publ i c Understandi ng. One of the 39 reconmendati ons proposed t hat
a sum of $10 mllion be made available for the support of a
conprehensive research program $6 mllion for cetaceans, $3
mllion for pinnipeds, and $1 nmillion for sirenians. The San
Si meon nmeeting resulted in a 73-page prioritized list of 26
wort hwhil e sirenian research projects, including outlines of
obj ectives and cost estimates. Sixteen of these are studies of
di stribution and status; the rest enphasize basic biol ogy.
Projects in the first category are required in developing
countries where little or no work on sirenians has been done in
the past. On the other hand, the commttee considered that
projects concerned with increasing know edge of sirenian biol ogy
will generally be npobst successfully devel oped as extensions of
exi sting projects to take advantage of the expertise  of
experienced sirenian biologists and the facilities available at
their institutions. The report rightly stresses the potential
i nportance of the proposed program for ensuring continued support
for the three centers of sirenian research (Gainesville, Manaus,
and Townsville), whose survival is essential to world capability
to undertake research on sirenians in the future.

The fate of these proposals is uncertain. Dr. Radway Allen
advi ses that they were considered at a consultation in January
1984 bet ween UNEP, FAO and ot her interested internationa
organi zations. Since then, he believes that they have been
consi dered at discussions between UNEP and the per manent
representatives of its various nmenber governnents in Nairobi. The
proposal s which the nenber governnments are likely to support
will, apparently, be considered by the Governing Council of UNEP
in May of this year. |In response to a query fromone sirenian
bi ol ogi st, Dr. Radway Allen says that he does not think the U S



wi t hdrawal from UNESCO wi || affect the progress of the proposals.
SI RENI AN WORKSHOP

The Fourth International Theriol ogical Congress will be held
at the University of Al berta, Ednonton, Canada from 13-20 August

1985. The programw || include 25 Synposia and 11 Wrkshops. One
of t he Workshops will be entitled “Sirenia: Bi ol ogy and
Conservation.” It wll take an entire day, including a plenary

| ecture, poster session, five half-hour papers (selected on the
basis of submtted abstracts), and a round-table discussion. The
papers should deal with sirenian biology enphasizing inplications
for conservation

This will be the first workshop to be held on the Sirenia as
a whole, and should be a unique opportunity for interested
bi ol ogists to exchange information and ideas. The convenors
(Marsh, Best, Rathbun, and O Shea) plan to have many nore posters
than platform presentations, in order to stinulate discussion and
personal contact. They hope to obtain travel funds for attendees,
particularly from Third Wrld countri es.

Those interested should wite Dr. Hel ene Marsh, Zool ogy
Department, Janmes Cook University, Townsville, Qd. 4811
Australia. State whether you wish to present a poster or a paper
and whether you will require travel funds for your attendance.
The deadline for provisional registration is 31 May 1984.

MARI NE MAMVAL WORKSHOP

The First South American Wrkshop on Marine and Freshwater
Manmals will be held in June or July 1984 in Buenos Aires,
Argentina, one week prior to the IWC neeting in the same city.
Argentine, Brazilian, Chilean, and Uruguayan specialists on
cetaceans, sirenians, otters and pinnipeds will present over 25
papers on biology and conservation of southwest Atlantic and
Amazoni an species. Researchers and conservationists are invited
to participate in several discussion neetings. For information,
wite Lic. Hugo P. Castell o, Miuseo Argentino de Ciencias
Natural es, Av. A Gllardo 470, 1405 Buenos Aires, Argentina.

LOCAL NEWS
AUSTRALI A (Shar k Bay)

In a recent report to the Fund For Animals (Australia), Paul
Ander son made nunerous recommendations for future research on
dugongs at this unique and vitally inportant site. In addition to
detailing the many areas of dugong biology still inadequately
understood, he included the follow ng observations: "Studies of
the seagrasses conducted in 1981-82 suggest problens of forage
qual ity (but not quantity) in wnter that need further
clarification.... They al so suggest that there my be a
quantitative problem (overgrazing) wth high-quality sunmmer
forage on the Woranel delta, and that this m ght be the factor
[imting dugong nunbers at present.... Best (1983) has recently



publ i shed evidence that Amazoni an manatees may fast for up to
seven nonths during the unfavorable (dry) season. While dugongs
clearly feed on Anphibolis (as indicated by both observed
ingestion and fecal ©production) the feeding appears to be
inefficient and the forage quality lowat a tine when energy
desirable for thernoregul ation may be high. Studies (perhaps in
"captivity" in one of the Shark Bay | agoon areas) of actual food
i ntake are needed to test the hypothesis that dugongs in Shark
Bay may be on a sem -fast during the winter nonths.... Wrk in
1983 has confirmed that |ocal novenents occur in response to
weat her patterns which cool inshore waters in the preferred
winter habitats, and has shown that the effects of these
nmovenents on foraging efficiency can be studied."

Paul al so reports that Shark Bay is being considered for
both Wrld Heritage and National Park or Marine Reserve status.
Per manent protection for this site is vital and certainly should
receive the unqualified support of the Sirenia Specialist G oup.
Paul hopes to get back to Shark Bay hinmself, “tentatively around
1986-87", and continue his work there.

AUSTRALI A (Townsvi l | e)

Hel ene Marsh reports that there are now five biologists
affiliated with James Cook University who have a research
i nterest in dugongs:

CGeor ge Hei nsohn has tenporarily defected to st udyi ng
cetaceans while he is on sabbatical with Dr. Ken Norris at the
Uni versity of California at Santa Cruz.

Hel ene Marsh is conpleting her study of dugong life history
and reproductive biol ogy based on the study of specinens obtained
from over 500 animals killed in indigenous fisheries or
accidentally drowned in nets. A large proportion of this materi al
was col |l ected by the Papua New Guinea Division of Wldlife Dugong
Project. The study indicates that dugongs have a maxi num | ifespan
of up to 60 or 70 years, a mninmum pre-reproductive period of
nine or ten years for both sexes, a usual litter size of one and
a nean calving interval variously estimted for sever al
popul ations as three to seven years. Popul ation simulations using
vari ous conbinations of these life history paraneters indicate
that even wth a very |low schedule of natural nortality, an
unharvested dugong population is unlikely to increase at a rate
of nore than about 5 per cent per year.

Cal ving, ovarian activity and testicular activity are all
diffusely seasonal. There i's evi dence for signi ficant
fluctuations between years in the proportion of both mture
females and nmales in breeding condition and in the apparent
pregnancy rate. Three papers are in press fromthis work in the
Australian Journal of Zool ogy and another two should be conpl eted
late in 1984.

Brydget Hudson, former |eader of the Papua New Gui nea Dugong
Project which was discontinued in |late 1981 due to | ack of funds,
is nowenrolled in a joint Zool ogy/ Geography master's program at



James Cook University. She is witing up her work on the PNG
Dugong Conservation and Public Education Programme, including the
devel opment of the Maza WIdlife Managenent Area based on the
dugong fishery at Daru in Torres Strait. Brydget advises that she
has a VHS video copy of the excellent 50-m nute docunentary "The
Kiwai : Dugong Hunters of Daru", which was produced by the
Australian Broadcasting Comm ssion and which she is prepared to
lend for nmeetings, etc. This filmhas already had significant

i npact when shown in dugong-hunting communities in Australia, PNG
and Vanuatu and is an excellent public education tool.

Andrew Smith, a Ph.D. student at the University's Sir George
Fi sher Centre for Tropical Marine Studies, is collecting and
collating information on the indi genous know edge of the biol ogy
and behavi or of dugongs as part of his study on the current and
traditional use of marine resources by Aboriginal communities on
t he east coast of Cape York Peninsula (Queensland, Australia). He
is also studying the indigenous exploitation of dugongs in the
Starcke River region to provide a basis for possible managenent
strategies. H's work is funded by the Geat Barrier Reef Marine
Park Authority.

Janet Lanyon, a student at Mnash University, C ayton,
Victoria, has begun a Ph.D. project (under Gordon Sanson and
Hel ene Marsh) on the functional norphology and nutrition of
dugongs in relation to seagrasses. Her field programis based at
James Cook University. Janet is sanpling tropical seagrasses in
dugong feeding areas on a seasonal basis to study their
abundance, species diversity, growh patterns, devel opnent, and
nutritional quality. She is also investigating the functional
nor phol ogy of the dugong dentition in relation to its seagrass
di et and exam ni ng seagrasses froman ultrastructural perspective
torelate this structure to the digestive processes enpl oyed by
t he dugong for plant breakdown. This study of feeding biology may
prove to be inportant in explaining the seasonality of dugong
reproduction. Janet would be nost interested to hear from anyone
who has attenpted a simlar study of nanatees.

Torres Strait Survey. - An aerial survey to determ ne the
relative density of dugongs in Torres Strait was carried out in
Novenber 1983 by scientists fromthe Papua New Gui nea Division of
Wldlife and Janes Cook University. The project was funded by the
Australian National WIldlife Service. The survey was carried out
as a strip census using a survey design simlar to that devel oped
for kangaroos by Dr. G aene Caughl ey.

The survey returned a mnimumestinmate of only 1455 + S.E.
276 dugongs for this area. It is not possible to convert this
m ni mum estimate into an absol ute popul ati on esti mate because the
proportion of dugongs which are actually sighted under survey
conditions has not been calibrated. However, given the generally
excellent survey conditions and the experience of the survey
team it seens highly unlikely that there could be enough dugongs
in the area to sustain the level of hunting that allegedly took
place in 1983. The Islanders thenselves estimate that in 1983
they killed on the order of 1000 dugongs, nany of which were



caught by indigenous fishermen operating crayboats with freezer
facilities. This estimate is not confirned, and wal | ace
MacFarl ane, of the CSIRO Traditional Fisheries Programme (see
bel ow), believes that the true figure is nore likely to be 400-
500 ani mal s.

Popul ation sinulations indicate that even with the nost
optimstic conbination of life history paraneters, 9000 dugongs
woul d be required to sustain an unsel ected annual harvest of 500.
If the life history paraneters suggested by the 450 specinens
collected from the Daru harvest are correct, the population
requi red woul d be 29,000 ani nal s.

There is considerable evidence that dugong nunbers have
declined dramatically in Torres Strait in recent years. For
exanpl e, the nunber of aninmals passing through the Daru market
has declined from207 in 1979 to | ess than 50 (probably on the
order of 20) in 1983. 1In contrast, the fishing effort (neasured
by the nunber of sea turtles passing through the nmarket) has
i ncreased (see also CSIRO Traditional Fisheries Progranme,
bel ow) .

Cooperative managenent initiatives between Australia and
Papua New Guinea are clearly urgently required if dugongs are to
be prevented frombecomng rare or extinct in this area, which
probably contains the nost extensive subtidal seagrass beds yet
recor ded.

Plans for 1985. - The Janes Cook group plans to concentrate
research efforts for 1985 on refining aerial survey nethodol ogy
in order to develop nethods to track the nunbers of dugongs at
various locations in northern Australia over time. The results of
this research will be used by the various managenent agencies to
assess the efficacy of their prograns and to suggest sustainable
catch quotas to indigenous communities.

CSIRO Traditional Fisheries Project. - Dr. Bob Johannes and
Wal | ace MacFarl ane are investigating the Torres Strait |slanders
traditional fishing practices, including the harvest of dugongs
and sea turtles. Prelimnary figures from three communities
indicate that the nunber of dugongs being caught is now
substantially | ess than the catches N etschmann recorded fromthe
same communities in 1976-78.

Northern Territory Conservation Conm ssion. - Peter Bayliss
recently conpleted the first of a series of aerial surveys ained
at determning the status of dugongs along the Northern Territory
coast. During his survey he conducted prelimnary experinents
aimed at refining aerial survey nethodol ogy and at devel oping
factors to correct for the animals m ssed by observers during a
survey. A programto sal vage specinmen materials from dugongs
being killed by indigenous hunters in the Northern Territory is
al so bei ng devel oped.

BRAZ| L

Robi n Best reports progress at |INPA in Manaus "even in the
face of the country's drastic economc situation"” (the follow ng



is quoted fromthe |1 UCN SSC Newsl etter, Feb. 1984):

"Firstly, donations of Cr$15.4 mllion (US$26,000) fromthe
Amazonas State Covernnent and Cr$20 million (US$33,500) from the
| BM conpany mnade it possible to construct permanent research
pools for our 14 captive-reared nmanatees and also for river
dol phins and giant otters (we already have one nale). This helps
our research greatly as we can now maintain reproductive groups
of rmanatees together and hopefully can expand our research on
these into the area of reproductive endocrinology and finally
captive breeding. W expect that through the nore visible tanks,
etc., the interest generated by being able to see the animals in
the tanks will bring nore | ocal and governnent support of our
research. W hope to arrange a visitation programe of visits for
school children so that they get the "conservation nessage’ via
t he manat ee project.

"Secondly, the Brazilian Institute for Forestry Devel opnment
(I BDF), the government agency responsible for fauna protection,
is currently sponsoring a canpaign for the preservation of
manat ees, with our collaboration, including television ads, radio
programmes, posters, and booklets. This is the first time such a
| ar ge-scal e progranme has been drawn up for manatees in this
country.

"Lastly, we were able to introduce a further 12 manatees to
the first hydroelectric reservoir of the Amazon, Curua’ -una near
Santare'm meking a total of 42 manatees introduced there since
1980. Mst of these animals were captured by us on the R oo
Japura', sone 1000 kmdistant fromthe reservoir, and had to
be barged down river for 7-10 days and then trucked 80 km to
the dansite. W have put WAF(US)-provided radio-transmtters on
all of them and have reans of data now on daily and
seasonal novenents and social interactions, as well as habitat
usage. A few manatees have conme fromthe fiscalization efforts
of IBDF as this species is protected by the Brazilian Endangered
Species Act of 1971. The Brazilian Electric Conpany (ELETROBRAS)
is extrenely interested in the continuation of this project and
is including the next three hydroelectric dans in the sane
programe. These new man-made | akes, al though extrenely danmagi ng
in terns of habitat destruction for terrestrial fauna, may at
| east be good for manatees in that |arge new stable habitats are
being created and are relatively easily protected, especially as
t he | ake-shore colonists are generally from NE Brazil where
agriculture, and not fishing, is their primary occupation.”

FLORI DA

The follow ng news itens were contributed by the Gainesville
| ab:

1983 Manatee Mortality in Florida. - The mld tenperatures
in 1983 resulted in relatively few manatee deaths in Florida.
Ei ghty dead manatees were reported and 78 were recovered and
exam ned at necropsy. Thirty-nine were exam ned at the University
of Mam and 36 at Gainesville; the remaining 3 were necropsied
at a newy established field facility on the J.N.  "Ding" Darling
National WIldlife Refuge near Ft. Myers, Florida.



The causes of death for 1983 and the nunber of cases for
each factor were: collision with a boat or barge, 14; crushed or
drowned in floodgates or canal locks, 7 (5 in floodgates, 2 in
| ocks); entrapnent in culverts, 4; entanglenent in crab trap
l'ine, 1; dependent calves, 18; natural factors, 5 (2 of
pneunonia, 2 of enteritis and starvation, 1 of congestive heart
failure); undeterm ned, 29 (nostly too deconposed for accurate
necr opsy) .

1984 Cold-related Mortality in Florida. - During January
1984 a record 33 carcasses of manatees were recovered in Florida,
with one additional case fromNorth Carolina. Six died of various
human-rel ated causes, 2 were dependent cal ves, and 10 died of
undet erm ned causes. Cold stress was thought to be responsible
for 16 of the deaths. Florida experienced a severe, record-
breaking freeze in | ate Decenber 1983, and cool weather extended
t hrough early January. Mnatee nortality was consistent with
previous findings: nost cases involved smaller-sized, sexually
i mmat ure nmanat ees, often marked by a cachetic state with | ow body
fat reserves and an absence of food in the upper gastrointestinal
tract. Most were not recovered in the imediate vicinity of warm
wat er di scharges or springs where nmanatees typically take refuge
in winter. Precise causes of death remain undiagnosed, but
ci rcunstanti al evi dence suggests that netabolic drains on
manat ees i nexperienced at using warmwater refuges nmay be great
enough to result in hypotherm a and subsequent death w thout
signi ficant pathol ogical |esions.

In January 1984, deaths were nobst promnent in two areas:
the lower St. Johns River and other waterways in Duval, Nassau,
Clay, and St. Johns Counties in northeastern Florida, and Lee,
Col lier, and Charlotte Counties in southwestern Fl ori da.
Carcasses recovered in early January typically were fresh and
were sunk on the bottom visible only at low tide. Those
recovered in m ddl e and |l ate January showed advanced
deconposition and were afloat. This indicates that nost of the
nortality took place in the early part of the nonth when water
t enperatures were | owest.

Cat al ogi ng Manatees in Florida. - Photographs of manatees
distinctively marked either naturally or by propeller wounds have
been assenbled in a state-wide identification catal og. A total of
652 manat ees have been catal oged based on photos taken at nine
di fferent aggregation sites around Florida. Brevard County has
been nonitored for five years; Jacksonville, Riviera Beach, and
Port Evergl ades for three years; and Ft. Myers and Tanpa Bay for
only one year. Blue Springs and Crystal Ri ver have been nonitored
for nearly a decade.

Resi ghti ngs of catal oged individuals have docunented sunmer
site fidelity in Brevard County and winter site fidelity at
Jacksonvi | | e, Ri viera Beach, and Port Everglades. Several
manat ees, however, have changed w nter aggregation sites both
wi thin and between wi nter seasons. Long-termresighting data for
some individuals have confirmed a seasonal north-south mgration
al ong the eastern coast of Florida. Muvenents in excess of 600 km
have been docunented for two individuals that travell ed between



Port Evergl ades and Jacksonville over two and three year periods,
respectively. These findings suggest that nanatees al ong the east
coast do not formdiscrete subpopul ati ons.

Status of the West Indian Manatee in the Northern Gulf of
Mexico. - A review of historical records indicates that manatee
nunbers have declined in Texas, but increased in Louisiana and
Mssissippi. This is due to their extinction in Mexico and
dramatic increase along the southern Big Bend coast of
nort hwestern peninsular Florida. Their distribution in the latter
area is related to their need for warm water and subnerged salt-
and freshwater food plants. The spring-fed headwaters of the
Crystal and Honpsassa Rivers are inportant warmwater w nter
refuges, with nearly 90% of the sane individuals returning each
winter. The estuaries and grass beds associated with these two
rivers and the Suwannee, W thlacoochee, and Chassahow tzka Rivers
are the principal sumrer habitats. The Suwannee and Crystal
Ri vers are used nore heavily than the others. Low human-caused
nortality, high fecundity, sone inmgration, and high site
fidelity are responsible for the increasing nunbers of nanatees
using the south Big Bend coast. Since this region has experienced
relatively little devel opnent conpared to the rest of Florida, it
offers the best long-termfuture for the manatee in the United
St at es.

New Radi o-tag Being Devel oped for Manatees. - The U. S. Fish
and Wldlife Service Sirenia Research Project in Gainesville is
putting the final touches on an entirely newy designed radi o-tag
assenbly that will enable biologists to track manatees in salt
wat er habitats. Because salt water attenuates radio signals, the
objective of the new attachnent is to keep the transmtter
ant enna above the water surface as nmuch as possible. This has
been achieved by wusing a nodified marine turtle transmitter
housing designed by the Service's Denver WIldlife Research
Center. The transmtter floats, and is attached to a belt around
the manatee's peduncle by a 2-neter-long flexible plastic tether.

Anot her innovative feature of the new assenbly is the buckle
used to secure the belt around the peduncle. Al past tagging
efforts have required a manatee to be neasured before being
fitted wwth a customsized belt. The new buckle allows belts to
be fitted and then |ocked in place wi thout knowing the
circunference of the peduncle.

Twinning in the West I ndian Manatee. - On 24 April 1983 a
very large dead nmanatee (M 331) was reported to the Sirenia
Project in Gainesville. The 375 cmlong, 1161 kg femal e was
necropsi ed the next day. Cause of death was evident fromthe
| arge, fresh propeller wounds on the back and tail. Internal bone
damage and henorrhage were consistent with observations in other
cases of collisions with | arge boats.

Ext ernal exam nation revealed a greatly di stended abdonen
and vulva. Micus and bloody fluid were exuding fromthe dil ated
vagina. Internally, the aninmal had very heavy fat deposits and
was noderately deconposed. The G tract was full of aquatic
vegetation. Organ configuration was unremarkabl e, except that the



greatly distended uterus occupied nearly half of the abdom nal
cavity. It contained two full-termfetuses, both fermal e and both
wei ghing 39 kg, one 135 cmand the other 132 cmlong. Although
twinning in marine manmal s is rare, it has been suspected to
occur occasionally in manatees. Gumlla, in El Oinoco Ilustrado
(1745), reported seeing two 25-pound fetuses taken froma fenale
manatee, but this is the first case of twnning in sirenians
confirmed in nodern tines.

The Fish and Wldlife Service also reports that the Proposed
Resear ch/ Managenent Plan for Crystal River Manat ees was
di stributed for public review at the end of February 1984. This
plan, witten by Jane Packard and associates at the University of
Fl ori da and based on a concept originally devel oped and funded by
the Marine Manmal Conmission, is intended to provide a franmework
for meeting the present and future needs of the Crystal R ver
manatee population in concert wth the needs of the area's
devel oping human comunity. |t summarizes present information
about the nmanatee population, identifies gaps in the existing
data base, describes potential threats to the Crystal River
environment, and recomends research consistent w th maintaining
pl anned public use of the area.

The proposed plan has no regul atory or |egal standing.
Rather, it is intended to serve as a reference source and guide
for | ocal decision-making in the area. In accord wth a
recomendation contained in the plan, the Fish and WIldlife
Service is considering the sponsorship of a Steering Commttee,
under the |eadership of Ilocal officials, to work towards
i npl ementation of the plan. This conmttee would serve as a forum
for broad public and private involvenent in the effort, and nmake
recomendati ons for future updates of the plan.

The plan has an innovative design, and consists of three
separate docunments: (1) an illustrated, nontechnical bookl et
of 31 pages which summarizes the information in the plan; (I1)
t he plan itself (250 pages), intended for agencies and
pr of essi onal people involved wth planning, research, regulatory
actions, etc., in the Cystal R ver area; and (lI1l) a 350-page
"conpendi unt’ of research papers (nostly previously published) and
review coments used as the basis for the information and
recomrendations in the plan.

The Service has distributed the proposed plan for review to
i nterested agenci es, organizations, and professional individuals
i nvol ved wi th managenent of manatees and ot her resources of the
area. Copies will also be available for public review at public
l[ibraries in Gtrus and Levy Counties, Florida. However, due to
printing costs, copies of volunes Il and IIl are not presently
avai |l abl e on request, and probably will not be in the future
unl ess there is great demand for them Single copies of Volune |
(the summary), which contains the central elenents of the plan
al ong wi th background information on nmanatee biol ogy and research
efforts, wll be provided to anyone who requests themfrom the
Endangered Species Field Station, US. Fish & WIldlife Service,
2747 Art Museum Drive, Jacksonville, Fla. 32207.

THE GAMBI A
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Dean Treadwel |, wildlife ecologist with the USAI D Ganbi a
Ri ver Basin Study, reports the following in a letter to Robin
Best, dated 24 January 1984:

"Since | have spent nost of ny tinme thus far up in eastern
Senegal and the Guinea highlands, ny manatee information is
mnimal. | have heard of sizable nunbers (10-207?) spotted from
the air in the Sine Saloum Delta (the drainage i medi ately north
of the Ganbia). Mst of the sightings in the Ganbia thus far
(n=3) appear to be well up-river anay from any sea water
intrusion. You also inquired into captive nmanatee - in 1980,
there was one at the zoo in Bamako, Mali (N ger River Basin)."

HAI TI

The Gainesville group reports that during a recent aerial
and interview survey for nmanatees in Haiti, they were found to
still occur near the nouths of the |larger rivers, especially
along the northern coasts of both the northern and southern
peni nsul as. However, they are still hunted (illegally) for their
meat and their nunbers appear to be greatly reduced conpared to
t he adj oi ni ng Dom ni can Republic and other islands in the Geater
Antilles.

| NDONESI A

Colin Bertramsent a copy of a report by RV. Salmand G
Usher entitled “The nmagi cal tears of the dugong” (WAF Monthly
Report, Decenber 1983, Proj ect 3108, | ndonesia - Marine
Conservation, pp. 677-679). It says that good nunmbers of dugongs
remain in only two provinces of Indonesia: Ml uku and West Irian.
WAF/ 1 UCN are supporting a project in Ml uku for the establishnment
of marine reserves which will include protection for dugongs.
Three reserves have al ready been declared, at Pul au Ponbo, Pul au
Kasa, and Pul au Banda. A proposed reserve at Aru Tenggara in the
Aru Islands is particularly inportant because it has what is
possi bly the | argest popul ati on of dugongs in Indonesia. Toward
the end of 1979 dugongs were relatively nunmerous in the Aru
| sl ands. However, they were intensively hunted and an esti mated
1000 animals were killed each year, despite protection by a
m ni sterial decree. They are harpooned at night in shallows, and
caught accidentally in shark nets. The neat of an adult can fetch
the fisherman up to US$33, half the average annual incone of a
| ocal fisherman. Dugong tusks can fetch double the price of the
nmeat; they are used for cigarette hol ders believed to have
aphrodi si ac properties. Young dugongs, caught after their nothers
have been harpooned, are kept alive out of the water and their
"tears" collected drop by drop. A cotton swab danpened with these
tears sells for US$1 and is thought to bring good I uck,
prosperity, and success with wonen. The Aru Tenggara Reserve w ||
protect both dugongs and turtles; an estinmated 3000 to 6000 green
turtles are killed and 2 mllion eggs are collected each year in
the Aru I sl ands.

SAUDI ARABI A
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The Nowruz GO Spill. - A mjor oil spill in the Arabian
@Qul f began in January 1983 with accidental discharge froma
damaged well of the Nowuz oil field, located in Iranian waters.
In March 1983 two additional platforns were danaged as a result
of mlitary activities in the area and the wells set on fire.
This spill and sone of its ecological consequences are the
subject of a report published in Cctober 1983 by the Saudi
Arabi an Meteorol ogy and Environmental Protection Admnistration
(MEPA), and entitled "The Nowuz O I Spill, January 1983: The
Saudi Arabi an Response. Interim Report No. 1" (15 pp.).

According to the MEPA report, the discharge rate in August
1983 was estinmated at around 4500 bbl/day. One well was capped in
Sept enber, reducing the discharge to about 2500 bbl/day. 1In
addition, oil was burning at two well heads at the tinme of the
report; but the fire was reaching a critical |evel near the water
surface, and if it were extinguished, a total output to the sea
of 16,000 bbl/day could be expected. The total oil released to
Qulf waters up to 1 Oct. 1983 was about 900, 000 bbl (38 mllion
US. gallons). Up to half of this volunme, especially the | ow
nol ecul ar wei ght conpounds, may have been | ost by evaporation and
ot her di spersion processes.

bservation and control of the discharge have of course been
hanpered by its location in a war zone, and confounded by the
exi stence in Saudi Arabian waters of other sources of discharge
such as industrial spills, ships punping ballast, and a well in
the Khafji field which had been burning and polluting the sea
surface for 18 nonths as of March 1983. During the first half of
1983, rafts of weathered oil hundreds of neters long, oil sheen
covering many square kiloneters, and nunerous tarballs were bl own
onto the coasts of Saudi Arabia, Bahrain, Qatar, and eastern
regions of the United Arab Emrates. As weathering proceeded,
many of the oil mats evidently sank and carpeted sizable areas of
t he sea fl oor.

The MEPA report states that "a dugong popul ation of 50-60
speci nmens was estimated in 1979 for the @lf of Salwah,
associated wth the high salinity seagrass beds.... From early
March to md-April, dead invertebrates, fish (600+)(pelagic,
reefal, benthic), seasnakes (1500+), turtles (56)(hawksbill,
green), birds (200+), dugong (32) and porpoises (33) were found

on Saudi Arabian Qulf coastlines.... Mrtality and stress in
coral, a major nonoculture algal bloom and an apparent reduction
in reef flat grazer popul ations were observed.... No further

"marine animal kills' have been observed in Saudi Arabian waters
since md-April nor have simlar “kills' been reported from ot her
Qulf states, except for two dugong and sone dead fish in
Bahrain." About 50% of the dead dugongs are said to have been
juveniles. "These surveys did not include all the Saudi Arabian
@ul f of Salwah shore and no information is available from Qatar.
Two live dugong were sighted by aerial surveillance in late
April. The MEPA assessnent is that the Gulf of Salwah dugong
popul ati on has been reduced to a dangerously low and probably
non-vi able | evel and may very well becone extinct."

In view of the foregoing observati ons, i ncl udi ng
observations of oiled birds, and an adm ssion that coral
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nortality was probably directly due to Nowuz oil derivatives, it
is nost surprising to find the followi ng statenent in the MEPA
report: "Coincident with the "marine animal kill' reports was the
entry of oil sheen and tarballs into and progressing through
Saudi Arabian waters. However, there is no proof that the "kill
was a result of Nowuz oil or its chem cal/physical effects on
Qulf waters.” If this statenment is neant to inply that a causa
connection between oil pollution and the kills is in doubt, then
t he st at enent appears indefensible and a nore realistic
assessnment by MEPA would seemto be in order

International efforts to nonitor, halt, and clean up the
spill are said to be continuing. The report notes in passing that
"the sightings of mnes in Saudi Arabia/Bahrain/Qatar waters has
introduced an element of surprise to this program™

The report concludes that "irrespective of the causal factor
involved in the death of the dugongs and hawksbill turtles, these
popul ati ons have been severely affected. A faunal replenishnent
program is included in the Saudi Arabian Plan of Action for the

Nowuz oil spill. This is ained at evaluating and effecting a
popul ati on “transplant' to re-establish and naintain bot h
endangered species in GQulf waters, after effective capping of the
wells.”™ It is not explained how such a "transplant” mght be
carried out, nor where the transplanted aninmals mght be taken
from This situation bears watching by all international wldlife
agencies, in regard to both the continued danger fromthe spil

itself and the danger that ill-advised "transplants” or other
wel |l -intentioned renedial neasures m ght aggravate rather than

all eviate the harm al ready done.
WASHI NGTON, D. C

Sirenian research goes on even here, far from the sunny
tropics. Daryl Doming and Lee-Ann Hayek's paper on horizontal
tooth replacenent in Trichechus inunguis is finally due for
publication this spring, nore than two and a half years after the
M5. was accepted by Mammalia (prospective contributors to that
journal take note). This will just about exhaust the backlog of
manuscripts stenmmng fromDaryl's two years in Brazil (1976-78),
and he is now once again putting nost of his research effort into
fossil sirenians.

Wth Larry Barnes and C ayton Ray, he reviewed the status of

fossil marine mammal studies for the new Society for Marine
Manmal ogy's neeting in Boston in Novenmber 1983; the M. wll
appear in the first issue of the Society's new journal. North
Pacific sirenians still keep surfacing: Doming and Tom

Dene're' report new specinmens of Hydrodamalis cuestae from
San Diego County, California, including the partial skull of
the |l argest individual sirenian ever found (Trans. San Di ego Soc.

Nat. Hist., in press). |Its direct ancestor, a new Late
M ocene species ("Dusisiren Species D' of Doming, 1978), has
been found in Japan and will soon be described; its well-

preserved flipper supports Steller's sonetines-doubted statenent
t hat Hydrodamalis had no phal anges. And it can now be reveal ed
that sirenians once nmade it to the southeastern Pacific:
Christian de Mii zon has di scovered Early M ocene speci nens of
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Met axyt heri um on the coast of Peru!

Daryl spent a very productive nine weeks of 1983 studying
fossils in European nuseuns. As one result, he and Herbert Thomas
of Paris are straightening out the Ad Wrld Mtaxytherium using
cladistic analysis (the ness they were in required drastic
measures!), as an adjunct to describing the Early Pliocene ones
from Sahabi, Libya.

Meanwhi | e, slow progress is being made toward nmaki ng sense
of the West Atlantic and Cari bbean dugongids. There are several
undescri bed genera and species lurking in the digocene and
M ocene, nost of themknown only fromtantalizing bone scraps.
Two of themare extrenely small - maybe |less than two neters | ong
as adults. Mst surprising is the repeatedl y-encountered pattern
of synpatry, wth two or even three taxa coexisting. Typically
there is a small one, a normal-sized one (3-4 neters long) with
very small tusks, and an equally large or larger one wth big
bl adel i ke tusks somewhat |ike Dugong - all presumably conpeting
for the avail abl e seagrasses. Suggestions for niche-partitioning
strategies are earnestly solicited!

REVI EW
Richard Bradley, "The Pre-Colunbian exploitation of the manatee
in Mesoanerica." (Wth Introduction by S.J. Thonpson and Comments
by F.W Lange, F.O Loveland, B.L. Stark, B.L. Turner 11, and

C R Wcke.) University of Cklahoma Departnent of Anthropol ogy,
Papers in Anthropology 24(1): i + 82. 8 figs. Spring 1983. (Price
US$10. 00.)

This is one of the nore curious itenms in the annals of
sirenian bibliography, as nmuch on account of its format as its
contents. The core of the work (pp. 13-58) is an MA. thesis in
ant hropol ogy by Bradl ey. Wat is unusual is that it is sandw ched
bet ween an editor's i ntroduction (pp. 3-8) expl ai ni ng
apol ogetically why the work was published, and critical comrents
on it by five other anthropologists (pp. 61-82). The introduction
explains that while the research was based only on literature
surveys and a few informant interviews but no new excavations,
the lack of information on the topic and the "admttedly
specul ative" but provocative conclusions justify dissemnation in
order to stinulate discussion and, hopefully, additional research
effort. At least for being "willing to stick their necks out and,
if need be, take their lunps,” the author and editors are to be
conmended.

What , then, are the unorthodox ideas put forward so
gingerly? In brief: That "the A nec had an intricate relationship
with the nmanatee"; that they may have used it as an inportant
protein source and may even have raised it in artificial |agoons;
that it served also as a religious synbol, the so-called "were-

jaguar™ notif in Anmec art actually representing a manatee; and
t hat manat ee cal ves may even have been ritually sacrificed.

On what evidence are these surprising conclusions based? In
regard to nmanatees, Bradl ey has done his homework fairly
t horoughly. The bibliography is up-to-date and even includes
several unpublished theses relevant to the topic. Hi s background
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summary of manatee biology and exploitation (pp. 14-31) s
detailed and no nore inaccurate than the primary and secondary
sources presently available. The choice of topic is significant,
because the A nmec "may have been America's first «civilization"
Bradley inplies that a nunber of A nec sites were founded as a
direct result of nmanatee exploitation and argues that "the
manatee nmay be partially responsible for the developnent and
expansion of the dnmec in Mesoanerica." The archaeol ogical
evi dence, however, is very scanty. Only a few sites in Belize,
Yucata'n, Guatenmala, and Panama have actually yiel ded
manat ee bones, and none of these, apparently, are Q nmec
sites. San Lorenzo Tenochtitla' n, the site of nost concern
to Bradley, produced no manatees anong the faunal renains
excavated. (This he plausibly attributes to butchering at the
kill site and/or ritual return of manatee bones to the kil
site, as is done by nodern Rama Indians in N caragua.) Nor are
har poons known to have been used by the A necs (though they did
have fish spears and nets). Bradley is, in fact, forced to rely
entirely on specul ati on based on the (reasonably) presuned
former existence of the manatee 1in the area, 1its potential food
value to the human popul ation, and the d nmecs' apparent heavy
reliance on aquatic rather than terrestrial food animals in
general . Under the circunstances, his detailed speculations
about hunting nmethods and social and econom c organization
of A nmec nmanatee hunters are audacious, to say the |east. But
he goes still further and surm ses that, to avoid over-
exploiting the nanatee resource, they resorted to rearing
manatees in artificial |agoons.

The purpose of an aqueduct and over 20 artificial |agoons at
San Lorenzo has not been satisfactorily explained. D scounting
suggestions that they served as ritual baths or for raising
crocodil es, Bradl ey proposes that they were used to hold and even
to breed nmanatees captured in nearby rivers and |akes. The
aqueduct and drain system nmay have provided a flowthrough water
supply, and the captive manatees woul d have provided a reliable
year-round protein supply (assum ng that their natural occurrence

in the area was seasonal, a point not docunented) while allow ng
conservation of the wild population. As comentator Stark points
out, however , this idea is not consistent wth off-site

butchering and absence of nmanatee remains at San Lorenzo.
Mor eover, says Turner, such waterworks were not specific to the
A nmec but were built throughout the Central Anmerican | ow ands,
mai nly for water collection, drainage, and agricul ture.

| f correct, Bradl ey's interpretation has serious
i nplications for present-day conservation strategies. Schenes for
rai sing nmanatees in captivity or sem -captivity, for neat or weed
control, have been repeatedly proposed over the past century. It
will be asked: If the A necs did it 3000 years ago, why can't we?
Therefore Bradley's ideas nust be scrutinized with great care,
lest their uncritical acceptance by policy-nmakers further cloud
debates on the necessity of maintaining viable wild populations
and habitats. M own view has |long been that, if the aimis to
i ncrease nunbers of nanatees for human use, there is little point
to |abor-intensive hand-rearing in tanks when nmanatees are quite
capable of feeding and reproducing thenselves if left alone 1in
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the wild, where they can be easily harvested when desired. In the
present case, we nust ask further how nmany nanatees the d necs'
| agoons woul d have held and whether a breeding stock of this size
could have produced an econom cally significant annual vyield -
which | consider highly doubtful. |If they were used nerely as
hol ding tanks for captured aninmals, and if manatees were
ot herw se seasonal |y unavail able, then Bradley's thesis becones
nore credible; but such a situation nust be clearly distinguished
from captive breeding. Besides, it has yet to be denonstrated
that the | agoons were not sinply reservoirs or fishponds and that
the A necs ever ate manatees at all

Econom cally significant animals may or may not have
religious significance, and Bradley's case for the nmanatee's
inmportance in Onmec art and ritual is even weaker. As Erich von
Da" ni ken denonstrated, the highly stylized nature of
Mesoaneri can i conography lends itself to inmaginative

interpretations. Says Stark, "the eye of the behol der seens
eager to take up where the d necs | eft off." Wcke, t he
art specialist anbng the commentators, IS unconvinced

that nanatees ever appear in Mesoanerican art, and the
bi ol ogi st exam ning Bradley's argunents readily sides with Wcke.
Bradley's attenpts to show simlarities between nmanatees and
the "were-jaguar” notif are nore than strained. He quotes one
ver bal description (by Jones and Johnson) apparently w thout
realizing that it refers not to a manatee but to a manatee skul !
Also cited as a point of resenblance are the nmanatee's
"crescent-" or "crest-shaped eyebrows"™ - a notion Bradley
may have formed fromwinkles visible in a manatee photo he
reproduces, but certainly not fromany first-hand famliarity
with the beast. He nmakes nuch of "human-1like" attributes of
manat ees, repeating the fable that they nurse their young in
their "arnms" while floating (?) erect half out of the water. From
such conparisons, he |leaps to the wholly unsupported specul ation
t hat manatee cal ves were sacrificed, and then suggests that "this
may have been the nodel for later instances of real hunman
sacrifice"!

| am relieved to report that the five anthropol ogist
commentators take a uniformy dimview of such undisciplined
fancy. The nost trenchant observation is Turner's: "Wat issue
does the manatee thesis possibly resolve? Wat incongruent data
or interpretations is it neant to correct? Wre the dnec
occupying a fauna deficient zone? |s there evidence that they
consuned an enornous anmount of protein, the source of which nust
be identified? No. The rationale seens to be Bradley's
fascination wth the species and the fact that Mesoanericanists
have not paid sufficient attention to its possible significance."
| agree. Sparking discussion is a worthy goal, but when the spark
is generated by pure imagination rather than evidence, it 1is
tantamount to crying wolf and invites the same response. Here
there is the additional though opposite danger, already noted, of
unwel cone repercussi ons on proposed managenent policies. Everyone
concerned wth sirenian conservation and husbandry should be
acquainted wth this publication, and prepared to counter wth
bi ol ogical facts the sort of well-nmeaning but ill-informed and
faulty reasoning it could encourage. - DPD
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REQUEST

Ti ssue sanples of sirenians (skeletal muscle, |Iliver, heart,
brain, heparinized blood) are needed for nolecular studies.
Tissues need to be stored and mailed frozen, preferably in dry
ice. Donors will be acknow edged. Contact Hezy Shoshani, Dept. of
Bi ol ogi cal Sciences, Wayne State University, Detroit, Mch. 48202
(313) 577-2865 or Morris Goodman (313) 577-1004.

ABSTRACTS

The follow ng are abstracts of papers submtted to the Fifth
Bi enni al Conference on the Biology of Mari ne Mammual s, Boston, 27
Nov. -1 Dec. 1983.

Di stribution of Freshwater Dol phins and Manatees in the
Upper Rios Negro and Orinoco (R C. Best and V.MF. da Silva). -
Qobservations of Amazoni an nmanatees (Trichechus inunguis) and the
freshwat er dol phins (Inia geoffrensis and Sotalia fluviatilis) on
the Rio Negro and headwaters of the Oinoco suggest that although
these two | arge river systens are |inked by the Casiquiare Canal,
this canal has not been an inportant factor in the distribution
of any of these species fromone basin to the other. Contrary to
the probably msinterpreted reports of von Hunboldt (1838),
Amazoni an nmanat ees apparently do not occur in the headwaters of
the Oinoco or Rio Negro (above the nmouth of the Rio Canberi).
Sotalia occurs in the | ower reaches of both the Oinoco and Negro
rivers. Although common on the extent of the Rio Negro, we did
not observe any Sotalia from Sa~o Gabri el de Cachoeira, upriver
fromthe rapids of Camanans, through to the Orinoco, during our
boat trip from May 10-18, 1983. 1Inia, which has only once been
reported fromthe upper Oinoco, was frequently seen from Cucu
on the Rio Negro through the Casiquiare Canal and upstream on the
Oinoco at |east as far as La Esneralda. This Inia appeared to
be darker and smaller than the |large pink Inias common on the
lower Rio Negro in the area of Manaus. The distribution patterns
of these species are discussed in relation to the geol ogi cal
events leading to the separation of the Oinoco and Amazon
basi ns.

Manat ee Deaths in Association with an Qutbreak of Red Tide
in Lee County, Florida, During 1982 (R K Bonde). - An outbreak
of red tide off Lee County, Florida is inplicated as the cause of
a die-off involving 41 West |ndian manatees (Trichechus nmanat us)
during the nonths of February, March, and April 1982. Carcasses
were exam ned in a broadscal e cooperative effort enlisting many
researchers and pursui ng many avenues of investigation to
el i m nate other possible causes of death. G rcunstantia
evidence linked this die-off with several normally unrel ated
concurrent events: (1) the early winter dispersal of nanatees
using the local power plant; (2) a failure of seasonal rains; (3)
a severe outbreak of red tide; and (4) a relatively large | ocal
popul ati on of ascidians (tunicates). It is suspected that 37 of
t he manatees examned died either directly or indirectly from
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a neurol ogi c agent, nost likely derived from the red
tide organi sm Ptychodi scus brevis. One likely route of
exposure involves the incidental ingestion of ascidians and ot her
filter feeding invertebrates by nanatees feeding in seagrass
beds.

I nfl uence of Feeding and Fasting on the Metabolismof the
Amazoni an Manatee (Trichechus inunguis) (GJ. @Gllivan and R C.
Best). - Understanding the energy flow through an ani ma
requi res know edge of the cost of assimlating energy and of
speci al netabolic adaptations to periods of environnmental stress.
The present study was conducted to determ ne the metabolic cost
of digestion in Armazoni an nanatees, a species being eval uated
for aquatic weed control, and also to determne if this
speci es exhibits any special netabolic adaptation for the periods
of food deprivation which occur during the Amazoni an dry season.
Based on netabolic rate, the cost of eating for two subadult nale
manat ees was 3.6 L 2/ kg for grass (Brachiaria nmutica) and 4.0 L
2/ kg for water hyacinth (Ei chhornia crassipes). Unlike other
mari ne manmal s, there was no el evation of netabolic rate after
feeding. G ven the prolonged passage tinme (7-11 days)
and hindgut fernmentation of manatees this would suggest that
the cost of digestion is a conponent of the resting netabolic
rate rather than a single event. Two weeks of fasting caused a
22% decrease in netabolic rate. This was proportional to the
decrease in body weight, thus there was no change in the weight-
specific nmetabolic rate. Observations during the fast indicate
t hat manatees reduce their energy requirenents primarily by a
reduction in activity.

Food Habits of the West Indian Manatee, Trichechus manat us,
in South Florida (D.A. Ledder). - Gut contents were collected
from84 animals over a five-year period in order to describe the
diet of T. manatus in south Florida.

M cr ohi st ol ogi cal anal ysis was used to identify plant
speci es sanpled fromthe stomach, duodenum and cecum A gross
anal ysis was al so done to estimate the ratio of surface to
subsurface portions of the plants consuned.

Manatees fed in both fresh and salt water. The seagrass
Hal odul e wrightii conposed the | argest portion of the diet
(23.4%, followed by the freshwater species Hydrilla verticillata
(12.3% . Significant contributions were also nade by the
seagrass Syringodiumfilifornme (8.9%, and the euryhaline species
Ruppia maritima (8.0%. Al gae were found in significant anmounts
in five of the animals, contributing 6.0%to the diet.

Subsurface portions of plants contributed nore to the diet for
sal twater species (nean ratio of surface/subsurface portions =
46/ 54) than for freshwater species (86/14).

Manat ee (Trichechus manatus) Reproduction in Florida (G B
Rat hbun and J. AL Powell). - Longitudinal records of free-
rangi ng i ndi vidually recogni zabl e manatees at clear-water w nter
refuges in northern Florida were used to determne the timng of
several reproductive events. Mrtality records and aerial survey
data were also used. The adult sex ratio is 1:1; gestation is
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12-14 nonths; litter size 1is 1-2; the proportion of calves

in the population is about 10% the average calving interval
is 2.4 years; the mninum age at first reproduction is 5
years; and there is a slight peak in mating activity during the
spring in northern Florida. These data suggest that manatees in
Fl ori da may have a greater reproductive potential than was
previ ously estimat ed.

Results of Wnter Aerial Surveys of Manatees (Trichechus
manat us) Around Fl orida Power Plants in 1982-1983, and
Conmparisons with Simlar Surveys of the Previous Five Years (J.E.
Reynolds I1l, P.M Rose, and J.R WIlcox). - Intensive wnter
aerial surveys to assess manatee abundance and distribution
around selected Florida power plants have been done in a
relatively consistent manner for the past 6 years. In wnter,
1982-1983, 930 animals were sighted during 7 surveys of 5 power
plant effluents, and 261 nmanatees were observed away from the
pl ants. These counts are the lowest in the 6 survey years.

Wnter of 1982-1983 was warnmer than the previous 5 winters, so
that | ow counts may indicate insufficient cold weather to

i nduce large nunbers of nanatees to aggregate at sites of
warm water. It should not be assunmed that recent |ow counts of
manat ees around power plants indicate a | ower manatee popul ation
in Florida.

Cal ves represented 10.0% of the total animals sighted in
1982-1983. An overall calving rate fromall 6 years of surveys
being considered was 10.8% as conpared to a conbined calving
rate of 9.1% for other nmanatee surveys. These rates are
statistically different, suggesting that the effluents are used
to a greater extent by fenmales with calves than by other
manat ees. By providing sanctuary for calves, the power plants
serve an especially val uabl e function.

RECENT LI TERATURE

[Editor's Note: The following conpilationis intended to
enphasi ze publications appearing in 1983 and 1984, and incl udes
papers of that period which the editor was able to renenber or
dig out of his files while conpiling this newsletter. Some
significant pre-1983 papers are also included. Readers are
invited to submt references at any tine, either new ones (post-
1983) or old ones of general interest which they think their
col | eagues may have overlooked. Owming to space |imtations,
abstracts of published papers will generally not be reprinted in
this newsletter unless there is significant reader demand for
this service.]
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