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LOCAL NEWS
AUSTRALIA

Torres Sirait Dugopg Worksbep. - The Torres Strait Treaty
requires that Australia and Papua New Guinea use their best

endeavors to identify and protect species of indigenous fauna and
flora that are or may become threatened with extinction.

Evidence based on research conducted by Helene Marsh from
James Cook University of North Queensland indicates that dugong
numbers in Torres Strait have declined, and unless management
initiatives are developed and implemented, dugongs may become
rare or extinct in this area. .

Australian fisheries management bodies agreed that a
workshop to discuss dugong management with Islander communities
should be conducted in the area of Australian Jurzsdictzon in the
Torres Strait Protected Zone.

The Torres Strait Dugong Workshop was conducted from 1l to 5
March 1986 in the communjties of Kubin, Badu, St. Pauls, Mabulag,
Saibal and Boigu in the Western and Top Western regions of Torres
Strait,

Mr. Joey Nona (chairman of Badu) convened the workshop and
wrote to the chairmen of the above islands seeking their
cooperation, Belene Marsh was invited to participate in the
workshop and discuss the findings of her research with the
members of the various communities. Dr. Marsh travelled to the
communities with Australian Fisheries Officers Geoff Williams
and Peter Channells, and an Islander interpreter, Mr. Ephraim
Bani. Mr. Joey Nona attended the Badu and Kubin meetings.

An excellent response was received at all communities
vigited, with a total of over 100 hunters and other interested
community members attending the series of meetings. Dr. Marsh
gave an introduction to each meeting, giving a detailed account
of her 10 years' research into the life history and population
status of Australian dugongs. Lively discussions ensued in which
the hunters. related their knowledge of dugongs and their
perceptions of the current dugong problem., Mr. E., Bani, who is
fluent in all Island dialects, was instrumental in the success of
these discussions, as many of the 1Islanders, especially the



older, more experienced hunters, are reticent to communicate in
English, but converse freely in their own language,

The meetings agreed that there 1is a dugong population
problem in Torres Strait., They further agreed that the causes of
this problem were:

l) Overhunting.

2) Low birth rate (Dr. Marsh explained how it takes a
population of at least 100 dugongs to sustain an annual
catch of 5 dugongs}.

3) A devastation of the Torres Strait seagrass beds in the
mid-1970s. This was manifested by large numbers of "sick"
dugongs. Dr. Marsh told the meeting that this sickness
was consistent with  symptoms resulting from
starvation/malnutrition. Dr. Marsh also reported that
extremely low pregnancy rates were observed in dugongs
caught at this time.

4} The increased use of aluminum dinghies and outboard
motors both to hunt dugongs and for use in the lobster
fishery in the last decade. This has frightened dugongs
away from traditional hunting grounds,

Several approaches to the problem were sugqgested by the

communities, including:

a) Capture of male dugongs only,.

b) Banning the capture of pregnant female dugongs. .

¢} Establishment of an area where dugong hunting 1is not
permitted, so that dugong numbers can increase,

The former two approaches were considered inappropriate by
all communities because the younger hunters are unable to
distinguish a male from a female dugong or a pregnant female
dugong from a non-pregnhant female, (A pregnant dugong is normally
the preferred catch.)

The establishment of a protected area was unanimously agreed
upon by all communities visited. The boundaries of this proposed
area will first be delineated by each community and then reduced
to a single map which will be circulated to all chairmen for
approval. When agreement is reached in all communities, a
recommendation along these lines will be submitted to the Torres
Strait Fishing Industry and Islanders' Consultative Committee on
Thursday Island in April of this year. -

In the course of discussions, Islanders expressed a view
that more resesarch into dugong populations and their distribution
in Torres Strait is highly desirable. Islanders alsc expressed a
wish to have some involvement in any future aerial survey(s) if
possible. Dr., Marsh commented that this approach had been
successfully used at the Lockhart River community during recent
surveys. - Helene Marsh

FLORIDA

Manatee WMovewmeois ob Lbe Soutbwest Coast of Elerida. - The
U.5. Fish and Wildlife Service and Plorida Department of Natural

Regources, in cooperation with the Florida Power and Light
Company (FPL}, are conducting a 2-year study of manatee movements
and habitat use on Florida's southwest c¢oast, The information
obtained is helping to identify areas important to manatees in



the nonwinter seasons.

Sixteen manatees were captured and radiotagged at the warm-
water effluent of the FPL's electrical generating plant near Fort
Myers on 7 January 1985 [see Sirgpews No. 3]. The radio tag
includes a floating transmitter package that overcomes the
problem of saltwater attenuation of radio signals.

Between 7 January and 20 February 1985, 90% of all daily
locations of individual manatees were in the Upper Caloosahatchee
River or the Orange River in the general vicinity of the power
plant. From 21 February through 31 March, manatees dispersed out
of the Caloosahatchee River, and close to 50% of all daily
locations were in Matlacha Pass, During late spring and summer,
over 60% of the daily locations were in Charlotte Harbor,
including both the Peace and Myakka Rivers. With the exception of
one, all documented manatee movements from the Caloosahatchee
River were to the north throuqh Matlacha Pass. The exception was
an adult female and her calf that first moved north, but then
left the Charlotte Harbor/Myakka River area in June and moved
down the coast, By mid~July they reached Chokoloskee Bay in the
Everglades, where they stayed until at least mid-September. Other
areas that were usad by several tagged manatees are Tarpon Bay on
Sanibel 1Island and Tampa Bay, including the Little Manatee and
Manatee Rivers.

On 6, 7, and 28 January 1986, 16 manatees were equipped with
radiotag assemblies, again at the FPL plant near Fort Myers. 1In
addition, 3 manatees received satellite transmitters, In contrast
to the 1985 dispersal, after which radiotagged manatees did not
return to the Caloosahatchee River, 1986 manatee movements have
included many returns to both the Orange and Caloosahatchee
Rivers, and a few individuals have not yet left the
Caloosahatchee River. Matlacha Pass and Charlotte Harbor are
again important areas for migrating manatees, So far, only one
manatee, a satellite transmitter-tagged adult female, has moved
south of the Caloosahatchee River, to Marco Island. - Lynn W,
Lefebvre (U.S, Fish and Wildlife Service)

PALAU

Dugepng &8tatugs. - As a follow-up to the U.5., Fish and
Wildlife Service's 1977 and 1978 surveys [see Sitepews No. 3],
the Service again conducted a series of aerial surveys around
Palau in August 1983, Two total-count censuses of the entire
archipelago were completed, with 11 dugongs sighted on the first
survey and 37 on the second. These data compare favorably with
the maximum sighted (34) in 1978 (Brownell ¢t al., 1981, The
status of dugongs at Palau, an isolated island group. Pp. 19-42
in H. Marsh, ed., The Dugopng, James Cook Univ., Townsville,
Australia). Based on interviews with local residents, poaching is
still a problem, however, and it is not clear whether the small
populatien-of dugongs in Palau can withstand the lossges. We doubt
it, = Galen Rathbun, Robert L. Brownell, Jr., and Kathy Ralls

SAUDI ARABIA
Rugepg Replepisbwept Proliegt. - The Saudi Arabian



Meteorology and Environmental Protection Administration's (MEPA)
Dugong Replenishment Project has now been in operation for six
months, during which time a quantitative aerial survey of the
Arabian Gulf waters of Saudi Arabia and Bahrain bhas been
completed., Using a dedicated helicopter (Bell 206), all waters
out to the 25 m depth contour (approximately 25 nautical miles
from the coast) have been surveyed at an altitude of 500 feet,
for a coverage intensity of approximately 10%. While very few
dugongs were found in Saudi waters during this winter survey, a
large herd of 300 to 500 dugongs was discovered east of Bahrain.

This discovery establishes the Gulf as a significant region
for dugongs. Happily, it is now apparent that the deaths of at
least 38 dugongs coincident with the disastrous 1983 Nowruz oil
spill did not reduce the Gulf's dugong population to below a
viable level, as feared at the time [see Sirepnews Nos. 1 and 4].

This herd was only 5 nm from Qatari waters and 20 nm from
Saudi waters, and so these dugongs are likely to be multi-
national in their range. Fortunately the Gulf states are aware of
the importance of the dugong and are keen on a cooperative
approach to issues such as conservation, Consequently MEPA has
been greatly assisted by the Bahrain Environmental Protection
Committee and discussions are currently taking place with the
Governments of Qatar and the United Arab Emirates to facilitate
the extension of the survey into these areas.

Contingent upon the outcome of radio and satellite tracking
trials to be conducted by Helene Marsh and Galen Rathbun on
captive dugongs in Jakarta, an attempt may be made to track some
of the Bahraini dugongs to determine the extent of their
movements. Resultant data would help determine the likelihood of
natural repopulation of Saudi waters and identify possible
actions that may be taken to protect this population, - Tony
Preen (Field Team Leader, Dugong Replenishment Project)

VENEZUELA

Mapatee Survey. - A major survey of manatees in Venezuela is
now being carried out by Dr, John G. Robinson {(University of
Florida), Dr. Thomas J. O'Shea (U.S. Fish and WIldlife Service),
Mr. Martin Correa~Viana {(Servicio Nacional de Fauna Silvestre,
Venezuela), and Mr, Mark Ludlow (University of Florida), and
funded through the Florida Foundation. From 10-25 January 1986,
Correa~Viana was trained in manatee biology, conservation, and
research techniques in Florida. During February and March, the
team members Iinterviewed knowledgeable persons, including
professionals and commercial fishermen, in the following areas:
along the Caribbean coast from Punta Cardon at the entrance of
the Golfo de Venezuela in Falcon State t¢o Carupano in Sucre
State; the mangrove forests bordering the Golfo de Paria in
Monagag State; the Orinoco River delta in the Delta Amacuro
Territory; and the middle Orinoco as far upstream as Caicara, and
the Lake Maracaibo region. The objectives of the interviews were
to determine manatee distribution, threats to remaining
populations, traditional importance of manatees to indigenocus
people, and general biological information about the species.
Subsequent to these status interviews, aerial surveys will be



conducted (during late March and early April) over selected
regions. The aircraft will also be used to interview at outposts
with airstrips in roadless areas of the Orinoco drainage system.
Following completion of the remaining fieldwork by Ludlow and
Correa-Viana, a detailed report will be prepared.

Manatees are absent from the Caribbean coast of Venezuela.
Nearly all fishermen in this area were completely unfamiliar with
manatees, many having never heard the word in their lives. The
absence seems to be due to habitat unsuitability, not
overexploitation. We specifically sought interviews with old
fishermen to determine if manatees formerly occurred along this
coast and had been subsequently extirpated, but this was found
not to be true, Men in their eighties who had worked as
fishermen and lived on the coast their entire lives also had no
knowledge of manatees., Although there are areas with sheltered
lagoons and year-round freshwater streams, most of the coastline
is rocky and mountainous with high-energy beaches. The north
coast of Venezuela may constitute an ecological barrier between
manatee populations along the Atlantic coast of South America and
the Caribbean coast of Central America from Lake Maracaibo
westward.

Manatees seem to be relatively abundant along the Golfo de
Paria in Monagas State, throughout the Orinoco delta, the middle
Orinoco, and its tributaries. All persons interviewed throughout
these regions were familiar with the species and many relatively
recent sightings were reported. The Orinoco system appears to
constitute one of the largest continuous habitats occupied by
West Indian manatees from Florida to Guyana, and may harbor a
substantial population. Much of this system is characterized by
silt-laden waters with poor conditions for aerial observation;
even the crudest attempts at estimation of total numbers will be
difficult to achieve, although some exceptional regions and
techniques may prove useful as trend indicators using aerial
survey methods. Specifically, the Rio Morichal Largo and the Rio
Caura have relatively good visibility during the dry season, and
should be considered as areas for long-term trend surveys. Timing
of surveys along margins of mangrove forests at high tide should
also maximize the probability of sightings in s8ilty waters
because at these times manatees will be near the surface at the
banks feeding. In addition to the manatees in the Orinoco-Golfo
de Paria system, a second population occurs in Lake Maracaibo,
but is thought to be less dense and probably in decline in
compar ison.

The outlook for this species in the Golfo de Paria and
Orinoco system is encouraging. Hunting of manatees has been
prohibited since 1978 and the laws are working. We interviewed
several former manatee hunters and found it to be a dying art.
All were older men, and all noted that young men were not
learning the skills required because of the law and a lack of
interest. Knowledge of the law protecting manatees was universal
among all people interviewed in the Orinoco system, and meat and
fish vendors expressed an unwillingness to sell manatee meat for
fear of prosecution. Thus without an appreciable market or
skilled hunters, and with a widespread acceptance of the
protection laws, hunting does not seem to constitute a serious



threat, Bowever, manatee hunting by indigenous people s8till
occurs in remote regiong and efforts should continue to
discourage these practices., We found that manatees were of
comparatively little traditional or economic importance to the
Warauno Indians of the Orinoco delta, beyond a few interesting
legends and beliefs, and stricter enforcement of the law among
these people should not present hardships to them. In some
regions manatees may rely completely on browsing mangrove forests
at high tide for food. Exploitation of the forests for lumber is
occurring, but in Monagas State cutting is carefully controlled
and managed under a well-planned program that mitigates otherwise
potentially dangerous effects on the manatee population of the
region. Such a plan should also be adopted for the Delta Amacuro
Territory. - Tom O'Shea

WASHINGTON, D.C.

New "Misgsipg Liuks". - For years, some students of evolution
(not to mention creationists) have been harping on the supposed
lack of intermediate forms in the fossil record. Whatever may be
the case in other, less distinguished groups, the Sirenia and
their relatives have long provided good examples of gradual
evolution, going back at least to Abel's turn-of-the-century
studies of the reduction of the sirenian pelvias. The recurrent
pattern seems to be that when you find a fossil of this group
intermediate in age between two other known species, other things
being equal, as often as not it turns out to be intermediate in
morphology as well ~ which is not what devotees of "punctuated
equilibrium®™ would have us expect. :

In a study now in press (fpitbsenign Caeptributiona te
Palegbiology), Daryl Domning, Clayton Ray, and Malcolm McKenna
describe a new genus and two new species of desmostylians from
Oligocene rocks of Oregon and Washington State., These are the
most primitive known desmostylians, and are in many respects -
morphologically intermediate between desmostylians and
proboscideans. Together with certain fossil mammals
(anthracobunids) previously known from southern Asia, they
convincingly document the close relationship between these two
orders, which may both be descended from Mipghepellar, an animal
from the Late Paleocene of China. Sirenians appear to be the
sister group of proboscideans + desmostylians, and these three
orders, which make up the Tethytheria of McKenna (1975), probably
do constitute a strictly monophyletic group, as suggested by
several lines of biochemical and other evidence.

Also in press (Tranesactiene aud PBroceedinge of Lhe
Balascntelogical Seciety Qf Japap) is the description by 5.
Takahashi, D, Domning, and T. Saito of a new species of Dugigicen
from the Late Miocene of Yamagata Prefecture, Japan.
Corresponding to "Qusigiten Species D" of Domning (1978), it is a
dramatic *missing link"* between Dusigiren derdani and
Bydrodapalls cuestae, the direct ancestor of Steller's sea cow
(B, gigag). Although it still possessed functional teeth, the new
gpecies had a profoundly modified, clawlike flipper with greatly
reduced phalanges, Thig is the first tangible evidence in support
of Steller's sometimes-doubted statement that H, gigas Ilacked



phalanges entirely. (The Japanese, incidentally, fully appreciate
the importance of this discovery; a life-sized replica of "The
Great Yamagata Sea Cow" was unveiled with appropriate fanfare on
Christmas Day, 1985, in the town where it was discovered.)

Domning is just beginning (with Elwyn Simons of Duke
University and Baher El-~Khashab of the Cairc Geological Museum)
the study of a new fossil skull from the Fayum district of Egypt.
It is thought to be Oligocene in age, and appears to be
morphologically as well as chronologically intermediate between
Eoglicren from the Eocene of the Fayum and Hallithetiuw from the
Oligocene of Europe and elsewhere., Thus it may finally plug the
gap between these two well-known fossil dugongids.

Balitbecriuyw, in turn, seems to have given rise to the common
Miocene and Pliocene genus Mgtasvtbetiuw. The European record of
this evolutionary sequence seems clear and straightforward,
proceeding through two successive species of Halditberiyw and four
of Metazxytberium to end in extinction in the c¢ooling Late
Pliocene Mediterranean. This is supported by a cladistic analysis
of the European representatives of these genera, done by D.
Domning and H. Thomas and soon to be published in a volume on the
Sahabi fauna of Libya by Alan R. Liss, 1Inc., New York. Other
Metasyvtberiup bad meanwhile spread to the New World, where some
of them gave rise to Duglsiren and ultimately Hydredapalis, as
mentioned above. So at least the common and best-known fossil
dugongid taxa seem to fit together well in a  coherent
evolutionary picture extending from the Eocene almost up to the
present, It's among all those rare and poorly-known ones that the
real work remains to be donet -~ DPD

ICZN OPINION 1320

The International Commission on Zoolegical Nomenclature has
officially sanctioned the scientific names presently in use for
Steller's sea cow and the Amazonian manatee, thereby protecting
these names against the possible resurrection of unused senior
synonyms,

In response to a petition by D, Domning, ICZN Opinion 1320,
published in the Bylletin ¢f Zeelogical Nouenglatuye 42(2): 175~
176, June 1985, placed the names Hydrodapalig Retzius, 1794,
glgag Zimmermann, 1780 (as in Hydrodamalis gigas), and jpuoguis
Natterer in Pelzeln, 1883 (as in Trichechus iuupguig) on the
Official Lists of Names in Zoology. The names Mapatli Steller,
1774 (a senior objective synonym of [HydrQodawalig) and exunguis
Natterer in Diesing, 1839 {(a senior objective synonym of T,
inyoguisg) were formally suppressed under the Commission's plenary
powers and placed on the Official Indexes of Rejected and Invalid
Names in Zoology.

The names of the taxa in question are correctly cited as
follows:

Hydrodamalie Retzius, 1794

Uydrodapalis gigag (Zimmermann, 1780)

Trichecbue inuoguig (Natterer in Pelzeln, 1883}



MANATEE SPECIES AND SUBSPECIES

In a paper recently accepted for publication in Marine
Magwal Sciepge, D. Domning and L., Hayek report the results of a
statistical analysis of interspecific and intraspecific variation
in manatee skulls [see §irepews No. 3]. Their analysis supports
the taxonomic distinction of Florida manatees {(Trichec¢hue wvapatud
latirestrig) from other West Indian manatees, which are all
assigned to T, pavatus wapatug. They also propose the vernacular
name “"Antillean manatee" for T, wpapatus Dapatue, which presently
lacks a generally accepted common name. Alleged subspecific
distinctions within T. senegalensis., however, have no
demonstrated basis. A cladistic analysis of the three manatee
species suggests that T, papatus and T, &epegalensia, which are
phenetically the most similar, may also share a more recent
common ancestor than either does with T, inupguis.

BBC NATURE PROGRAMS

The BBC is looking for newsworthy scientific developments,
discoveries, or stories to form subjects for its television
documentaries. "Nature®, the BBC Natural History Unit's topical
magazine series, consists of 30-minute programs each containing a
selection of items ranging from 2 to 20 minutes., If you have any
sirenian- or other nature-related items that you think may be
suitable, or can anticipate any significant news about to break,
please contact (as far in advance as possible) Jan Ratcliffe,
Researcher, "“Nature®, BBC Natural History Unit, Broadcasting
House, Whiteladies Road, Bristol BS8 2LR, England (telephone 0272
732211, ext. 2424 & 2423; Telex 265781 BSA).

ABSTRACTS

The following two abstracts were accidentally omitted from
the 1last issue. These papers were presented at the Fourth
International Theriological Congress, Edmonton, Canada, Aug., 13-
20, 1985, but were not part of the Sirenian Workshop.

PAENUNGULATA) A COMPARISON OF THE HEMOGLOBIN SEQUENCES FROM ELEPHANT, HYRAX, AND
MANATEE. Trauwte Klsinschmige®*, Horris Goodman®*, and Gerhard Braunitzerw,
*Max-Planck-Institute fur PRiochemle, Abteilung Proteinchemie, Martinaried bel
Munchen, West-Germany, #*Dept, of Anatomy, Wayne State University, School of
Medicine, Detroit, Michigan 4R201, USA,

A direct coplas of the genetic material, the protein sequences are suited for
the rsconatruction of phylogsnetic relationships, especlally in cases where
sorphologlcal methods do not provide unequivocal results, as Iin the case of
Paspungulata. The primary asatructures of the hemoglobing of the Bock Hyraw
{Procavia habessinlca, Hyracoldea) and the Indian and African Elephant (Eleehas
maximus and Loxodonta africana, Probosgldea) have baen determined earlier. After
the tecent slucidation of the primary structure of the globin = - amd # -chains
from Manatee (Trichechus ipungius, Slrenia) Lt is now possible to compare the
three orders classed among the Paenungulata. Identical amino acid residves in

tha Paenungulata hemoglobins, which are not obzerved in other specias, suggest a

relationship hetween elaphants, Hyraxes and sea cows. The Pasnungulata
hemoglobin sequences are alsa compared with tha known sequences of Ungulata
hemoglobing,

10



MAMMALIAN PHYLOCENY: COMPARISONS OF MORPHULOCLCAL TO MOLECULAR RESULTS.
J. Shoahanl, Department of Blological Sciences, Wayne State Universicy, Decroit,
Michigan 48202 USA.

The morphological part of this seudy {ncludes results [rom parsimony analyses of
172 nan-dental osteological vharaccers on I1) extant and extinct species (205
mumow iy and 8 non~mamdl s}, The solwculdr part includes winvelgbted palr 2roup
aechod resulfs from i, 300 lmmunodiftuston CIMDEN) comparisens conducied with
chickan antisvea an 10l mamballan spwcies 4nd waximum pdrsimeny andalyses of amino
acld gequences of a and B hemuglobioe s well as sequences af other proteiny pub-
lished (represenring most sammellan orders). In all phylogenetic reconstrucrcions,
the class Memmalis is depicrted as a monophyletic taxon, Within Eucheria: (1}
Probouc ldea, Slrenia, Desmostylia, Moeritheriloidea, and Hyracoldea are closer to
aach other than to other marmals; {2) in the [MDFN 4nd lens a crystallin rewults,
Tubulldencuta (TUB} L& part of Paenuagulata {FAEN}, while in the morpholagical
analyses TUB iy o sister-group to Ungulaks (UNC = Artiodactyla and Perissodac-
eyla); €3} 1n all studiew, Cetacea Ly depicted closer to condylarth derivacive
UNG and/or PAEN; (4} Hodentia and Lagumurpha oft latbles are uncertaln o che mo-
lecular studliey while in the ¢steological, they are closely related (the Glires
hypathesis), with Macroscelidea being a sister-growp to Glires. Discussion will
cuncentrate on the degree of congfuence betwgen the molecular and merphologlcai
reaultn, 4nd luw chese resulbu are compared Co hypotheses of other workers. Sup-

porced, in part, by NSF grant BSR81-07li6.

The following abstracts are of papers and posters
Sixth Biennial Conference on the

at the

presented

Bioclogy of Marine

Mammals, Vancouver, British Columbia, Nov, 22-26, 1985,

TR DIGESTIVE STRATEGY AND EFFICIENCY OF THE WEST IMDIAN
MANATES, SRRty -

Burn, Dowg [ 8

Mvigian of Bislogy swd Living Aesources, RSNAS
University of Miami
4600 Richkenbacher Cousewsy, Mismi, YL 13149

Slromisnd axre cousidered stclogically umiqus is chat cthey
ore the saly tvwly squatic memmalisn herhivorsd. Although
the sastawy of the digestive tracc of ths West ladian wanstes
m&EE paagtus) has been well described, lictle vork
[ dong cagarding the digastive procesess of this
speciss. Duwring the wiacers of 1982/8) and 1303/84, e
digasca from 7 manecen cafCantes was Sampled sequentisliy
sleong the longeh of the gut. All samples wers soslyzed for
457 maLter comgtaat, orgseic mecter, cruds protain, cruds far,
atid~datergame fibar, lignin, amd celluloss. Apparant
digsetibilities were calculated using the lignin-ratio
wathad. The voluminous large iwmtesting is resposatble for
esusideruirls vatar reshaerption, 28 well as being the mgjor
site of organic mattex, crude procaim, crude for, and
collalown digestioa. Besed o0 chese resulte, the manates
appeare to wie a podtastric enliuloss fermencacion syites
sindler te tarvsecrial herbivares such s the horse. Unlihe
ths horse, bowyver, the menates also digeets the asjority of
the seluble compowestd of the diat i» the hindguc as well.
Owerall digestibility cesfficlents for orgenic matter (71.1%),
erwda protain (§1.0%), and crude fat (77.3X) are cowperable
o thoss of domssatic herbivoras. Jenstses have one of the
bighuat digeacibility cosfficlents for cellulose (79.6%) of
amy tsowe semmslisn harbivors. Thie high offlciency of
etlivioss digmecion in moat likely dua to sn exktvemsly slow
tate of passags. Othay seagrass a8, the dugong
(Dulfag and tha gresn sea turtla {Chelonis mydas) slso
have high cellulose digestibilicy coefficients, suggesting
that distary composition msy also ba responeible for tha
high afficimty of calliuloss digsetice found in tha manates.

%I.Ilglﬂ OF MANATEE HABITAT OM THE NWORTHWESTERN COAST OF
Packard, Jans M., and Orjam F. Wetterquist
Umivarsity of Florida, Gainesviltie, Florida

Protaction of an endangeved species requires careful
pllnli-? on & site=specific dasis when threats to its
servival vary throughout 1ts range. The ressarch described
{n thiz papar forms the basis for & ressarch/management plan
dovaloped to protect menatess slong the nortimest coast of
Florida, ¥48 use of & new version of the overlaying mepping
techniques practiced in urban and reglonal plaming, the
§ and vulnerabiVity of various compomemts of manatee
Mabitat were assessed. Habitst characteristics wers mappad
ad svatuated 1n juxtaposition with relevant characteristics
of wmen w58 Of tha arwa, to {dentify areas of potential
manatee/human conflicts in need of reconcilistion. Arem
renked 45 most {mportant manatse habitat within this region
include Crystal Bay and River, Homosassa River, and the
Sumangee River sstuary. Existing overiap of human activities
with important sisates habitat is most critical near the
urbaa coswuntties of Crystal River and, to & lesser degres,

ANIATEE (TRIGNECUUS MANATUS) DISTAIDUTION AND ABUMDANCE AROUMD
POWER PLANTS IN WINTEN: (984-1985 SURVEY RESULTS AND
COMPARISONS WITH FIMDINGS OF PREVIOUS YEARS

Kaynolds, John E. apd J. Ross Wilcox

Biology Department, Fckerd College, St. Pecarsburg, FL and
Environmeucal Affairs, Florids Power end Light Cospany. Juno
Sench, TL

Winter safisl surveys have been conducted in a conelscent
sanpar for aight consscutive ¥Yaars O hsSess BADACSd
(}M tus) abundance and distribution sround five
Florids powet planis wbers animels pradiciably ssek refuge
trom cold waather. buriag 10 one-day surveys in winter 1384-
1985, 3804 msoateas were obsarved, with a saximum count of 636
saimals for & single survey. The 1984«1983 surveys produced
the highest cownts om tecord for 3 plante: Riviers {234
ssnagees on 22 Jamsary), Part Evargledas (234 animals on 27
January), and Ft. Mysrs (338 wapatess on 19 January). The
Canaveral Plant produced lowsr cousts than in many peevious
yests. Calvas represenced 10.3% of all mansceas sighted nesx
pover plants i 1984=1985, a percentage comparsble to thoss
caleylnrad for surveys in previous yesra. Manates abundance
tn 1984-1385 wvas corTalated with ssbient air and water
tesperstures at Hobe Sound snd the Riviera and Port Zvarglades
Flante, S sigetficant correlscicas of abundance and
temparaturs wors found for the Leuderdele or Cansvaral Plants.
The high coumts for 1984-1983 survays in general and for Port
Everglades, Riviars and Ft. Wyars Flants wpeciitcally provicde
svsdence that supports & nesd co ravise upward the populacion
sstimate for pansteas in Plorida. The recanc high couats may
have been induced by smy or all of the following Eactors:

L} very wers Decembar westhat followed by exiromwiy cold
Jonwary weathar; 2) cssmousl redistribution of animals along
the sast coapt of Florida; and 3} occurrancs of surveyd duricg
comditions chac stisulsted wenatees to bask at the surface,
vhare their visibility was enbanced.

COMGENITAL BCTRODACTYLOUS MALFORNMATIONS OF THE FLIFPER IN
THARE WEST INDIAN MANATRES, Tl MANATUS

Watiaom, Alsytair G., end Robert K.

Shriners Hospital for Crippled Childremn, Orthopssdic Xeseerch
Lsboratory, NDC-54, 12901 N. 30th Strest, Tampa, Florida
33612, ad . S. Fish snd Wildlife Service, Demver Wildlifa
Research Canver, 412 N. E. 16th Avenue, Galaeeville, Florids
32609,

Betrodactyly is defined as the congemital sheemce of one
or sore phalanges from one or mors digits. Thres cassy of
sctrodactyly of the flipper in mematees were datected after
exmminstion of 780 carcasses (1974 through 1984) and each is
describad, including ons case of bilaternlly symmetrical cleft
hand. Defects of thy Apical Hctodermal Ridge {ABR) im the
developing embryomic hand plate have been shown experimentally
to produce similar comgenital sctrodestylous malformatioms in
chitkens and mice. Varistioms in the site, sxteat, md time
of AER defec¢ts produce worphological veristions of ectro-
dactyly. We suggest thet an AER defect will accoumt for msmy
of the marphological exprassions of sctrodactyly found in
sanataes, aan, and other mmammls.



AN ATDDITORY FRBQUENCY DISCRIMIKATION IN A CAPTIVE WEST INDIAN
MAMATZE (TRICHECHUS MANATEES)

‘Voodyard, H. Dale, Michea)l Bowas sod Jeses R. Whita
Univarsity of Wisdsor, Wiadeor, Omtarie; University of Guelph,
Gosloh, Ontaric sad Miewmi Semquariuvm, Mismi, Florids

Only racently han sny rasesvrch bsen done oo informatien

procaseing in capcive West I[pdiem menatess emd thes far owly

~ tha zesulte of vesssrch on their visusl information proceseing
have besn rupotted indiceting thet they can maks use of
differseces in brightnsses, siss, shape, cplowr, motion, left-
right ovismtation and horizontsl/vertical orismcation and chat
the sentees con damonstrats LYsmeposicional lesrming, reversal
discriminations, leaming sete,matching to emmpls and long
cate pamoty over a duratiom of 17 woatha. While apstomizal
research and evoked potentials suggested § capacily to usa
suditory informmtion pothimg othar than satecdetal observatiome
provides bahavioursl evidance of the use of suditory imforma-
tion. At Misei Sesquariue a ] kR signal was btosdcast ioto
the pool in vhich s manstes wal rewsrded for selecting one
target U cthe aipnal wam broadeast into Che water and wad
rewvatied for selecting swether targat if wo signal was
hrosdrant. Whes the sanatae solved this problem te criteria
Libw ) ywgursry ) Jhe wigayl wes varisd st Intsrvals from ihe
arigipal signal, Tha manstes wvas swuccessful over the full
rangs of the equipsent (100 H-12kH). Maxt the manates waa
tevarded (ov praasing ome terget when Ireywsacy A (JOOH) wan
brosdcant and far pressing ssothar Cargst whea frequancy B
(5kH) wes brosd¢ast into the watar. A doybls blind procadure
was upsd 1o vhich the axperimestsr did not know what frequency
wes broadcast or, vhen sppropriste to the problem, whether sn
sudltory aigosl was even brosdcast. The teeults erea incec-
prated as damcastrating that wanatess (1) can nake use of
suditory Informaticn sed (2) the renge of fragueacies thay
cam uaa covers at least 2008-12kM eod (3] chat the manates
can learn to maks discrimisarions oo tha basis of suditory
cwes that 4ifter in pitch, Purther rawssrch will be zonducted
o daterwing vhar other charschariatics of suditory informacim
can by used by wenatses and at what level of complaxity can
this informstiom ba processed.
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