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ABSTRACT

Axn assessment of cetacean strandings was conducted in waters off Puerte Bico amd the United States it Hritish Yirgan Inlands 1o identify,
document and analysse factors associated with iepanied worlality events. Neneteen species atacenns wore woporied strandod, Tho 1ot
nunber ef vveniy recorded belween 1507 and 19495 was (29, comprising over 15% individuals. The bordenose dolphin (Twesiopy truacatus)
was the species most commaonly found stranded, followed by Covier's beaked whale {Ziphivy cavivosiriny, sperm wiude (Physeres
mererocephains), Atlantic spotted dolphin (Sterefla frontalis) and shor-linned pilot whale {Giedicepiata niacroefivineling . An erense in
the number of strandings is evident over the past 20 years, averaging 63, 1% per year. Betweon 1990 and TS, rhe v nunhes of cises
per year increased from 2.1 to 8.2, The seasonal patigrn of sicandings s+ nex funmid 1o be unilomn, with o hegh number of stemdings
oceurring in (he winter and spring. The momthly tempoeal distribation showed an overall bimodal pattern, with the highest number of Cases
reporred fur February, May amd Scptember. The spatial distribution was act aven. and differed between countriss, within countiies, amd
between raxonomic groups and species. Aside from undetermined causes of moriulity. she ratin of nnjural conses 0 reition 1o
human-related causes was of 1.2:1, Berween 1990 and 1593, a reduciion of the perrentage of undetermined cause of deathy reselted from
1he establishinenl of a cooperative effort in studying Taortality in an organised and systematic manner. The most commen natural catse of
death category was dependent calf, The most conunon human-retated cause categories abserved wers entaaglement and aceidental vagplures,
followed by animady being shot or speared. Bvaluation and recommendations le improve the ressarch conducted we tormotited, mchinding
guidelings for the development of i strategic plim 10 oblinn baseline dita on the biclogy s Tfe history of celacenns we he applicd o sheir
coservalion uadd maaginenl
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INTRODUCTION 0% wore probably cansed by human intervention. Tl
author atiributed some of the cetaccan deaths in the arca to
increased heavy industrialisation anel the resuling discharge
of contaminants imo coastal arcas. However, until recently
lack of general knowledpe coupled with public, sciensific and
government indifference resuited o ditle ur no data being
collected {tom strundings, with a large number of the animals
being cither towed back fto sca or buried without proper
analysis, This explains the high incidence of undetermined
causes ol death. When rthe causces were known, these waore
frequently the result of human activity.

Live stiandings of injured or sick animuls also presented a
probiem since no appropriate facilities existed in [Puerto Rico
and the Virgin Islands to provide immediate care and
rehabilitation W cetaceans. Preliminary analysis of the
available data on strandings reported in this paper revealed
that most of the animals stranded alive, but died soon after,
probably duc 1o hyperthermia resehing from exposure o the
extreme hear of the tropics. Tt s possible some of these
ankmals coudd have been treated 1f a response team had been
promptly notified and arrived at the location. Valuable data
on husbandry protocols and ke history of these unimals may
have been ebtained while such  animals  were in
rehabilitation. However, uatii recently, no tmained personnel
capable of rescuing, treating or rehabllitating cetaceans were

Seventzen species of whales and dolphing huve been
reported 1o inhabit the walers of Puerto Rico and the United
Statcs  (UJS)  and  the  RBritish  Virgin Eslands
(Mignueer-Channoni, 1998}, Four of ¢hese speeies ars
classificd as vulncrable or cndangered hy mternational
agreement or local legisiation, and are therefore protected by
law,

Although the presence of these cetaccans has heen
documented, and certain species, such as the humpback
whaie (Megaptera novaeangtfiae), have been studied, there is
still a fack of information on factors which affect the survival
of cetaceans in the northeastern Cuaribbean, There is a
marked absence of data on the basic bielogy. life history,
stranding and mortality of these species. The data collected
by muny of the previous siudies can be characterised, at best,
as fractional (scattered over different sources). Tn addition.
much al these data have oot been published previously, and
until rgeently, was not easily accessible. In particular, the
cause of mortality and strandings of these celuccans bas not
been directty addressed, although during the past four
decades, over D0 cetaceans have been found killed or
stranded o share,

TLogistical probiems assovialed with cetacean research in
the northeastern Caribbean

Mignuect Grannoni { F989) estimated tiiat 70% of the reported
mortalities of rurine mammals in Puerto Rico and the Viegin
islands were of unknown causes, while mosLof the remining

available in the area.

Although federal acts, local laws and regulations, protect
to a certain extent, and authorise research and management
of whales and dolphins in the arca. the relovant sgencies
have limited fracces and  persommel  hteragency
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copperation is required to obrain base-line nformation to
enable practical and informed research and management
policies for cetaceans in this area. Research on strandings
and cruses of mortality can play an important role i his.

Potentially, the most serions problem associated with the
effective management of cetaceans in the northeusiemn
Caribbean is their unnecessacy mortality due to human
activities, Incidental or dircet capture of cotaceans andd the
contamination of shore habitats by Industnal dischargs are
iHegal under lederal und focal laws, and conrstitute a seripus
problem that needs 10 bhe promptly addressed. Wider
environmental problems associaled with large-scale global
changes have the polential w harm populations of cetaceans
(Geract, 1988, IWC, 1997% In order te document aad
monitor the situation in the northeastemn Caribbean. base line
studies are essemial, This must inchude accurate mortality
documentation and analvsis in order to ldeniify conservation
measures that may be required,

Creation of national and Caribbean regional stranding
monitoring programs

Answering 10 i fack of organisation ar the national level in
the monitoring of marine mammal deaths and strandings in
the USA, a Marine Mammal Stranding Workshop hetd in
1977 {Geraci and St. Awbin, 1979 recommended the
creation of a nationally coordinated programms to stady
these ¢vems, with the aims of) maximising data from
strandings; providing an  efficient  format  for  the
dissemination of such data; casing the efforts of natural
resources  management  agencies.  ecncouraging  the
cooperation of government agencies with investigators and
institutions; and climinaring conflicts and dupiication of
effort. The Workshop's recommmendations lead o the
creation of six regional networks and a national office to
coordinate the assessment of marine mammal mortalicy and
strandings (Dierauf, 19900). Local participants in sach of the
peiworks Teport cases 10 a regional scientific coordinator,
who in wm reporis the cases to the national office, where
they are filed,

The participation of Puerte Rico and the Virgin Isiunds
was discussed during the 1977 Siranding Workshop. Twa
network proposals were discussed, one for the southeastern
US, incloding Puerto Rico and the Virgin Islands (Odetl,
1979), and another for the West Indies, including islands
from Pugrto Rico 1o Barbados (Winn and Towie, 19790 It
was recommended that Pverto Rico and the Virgin Isiands be
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under the jurisdiction of the southeastern network, but with
some degres of awtenomy in order to function elfectively ay
part of a “greater Caribbean network” (Geract snd 54 Auhin,
1979, However, the southeastern network never developed
an avionneus sub-reglon nor cxamined any cases in this
aren due w the great distance berween the islands and the US
mainland.

£ was not until October [989 that the Caribbean Stranding
Netwaork (CSN, Red Caribofia de Varamicatos in Spanish)
was created as the Cartbboan Istands Sub-region of the
afready cstablished Southeastern VS Marme  Mamnal
Stranding Network (Mignucei-Ciannoni, 1990; Mignucci-
Giannoni er af., 1991), The CSN is composed of vohunteers
from private, universify. Commmonwesith and  Federal
agencies whose personnel have agreed to attend the scene of
u beuched marine mammal and tanspert it either {or
freatment ot proper salvuge and dispusai. The CSN.
homebased in San Juan al the Universidad Metropolitana’s
Caribbean Marine Mammal Laboratory, consists of over 1
participants, consulants and volunteers from over 38
cooperating organisations and government agencies.

METHODS

The study area included the continental shell walers of the
Commonwealih of Puerto Rico. the Virgin Islamds of the
United States and the British Virgin Blands (Fig. 1), For the
purpose of the analysis. the ares was divided into eleven
geographical zones, including the narthern and southern
Virgin lslands. Puerto Rico’s Oftshare Istands. und Puerto
Rico's north, northeast, eusl. southeast. sogth. seuthwest,
wust, und notthwest coasts.

Thus study considers all reports that were either historicad
or apporiunistic in oature. These included strandings data
collevted by scientists wha had previously conducted studies
in the area, and solicited or voluntury reports ol strandingy
from lay persoas, fishormen, scientists, or govermment
officials. However, such occurrences were only accepled us
part of the study if they were proved o be reliable in terms
of species identification, date and  event lucation.
Documentation or salvage of dead and stranded cetaceans in
Puerto Rico and the Virgin Islands has been move thormegh
singe 1989, and coordinated by the USN. The curliest
historical occurrence on Gle dates from 1867, The last
stranding included in this report occurred og 30 December
1995,
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In order to evaluale the srrandings and mortality cases
reportedt, @ database  management  system was
custom-formateed to file formation on the occurreaces of
the specics in fhe study arca. This was hased on databases
crealed by the Smithsonian Institution’s Marine Mammal
Event Program, ke southeastern US Marine Mamunal
Stranding Network (Odell, 1987) and the Australian
Cetacean Stranding Database (Nicel and Andcrson, 1990).
The basic informadion collected from each stranding or
mortality case was detailed in a4 Dara Surimary sheet
formatied in the database. Each case was assigned a
catulogue number and a hard copy of the Datu Summary
sheet as well as any other reports received ar analyses
canducted were filed under this calalogue pumber.

Salvage und detaiied examinations of stranded specimens
were carried out, when possible, to assess general parameters
related to the evend und to attempt 10 document cause of
deuth, Information gathered from each event conlained at the
least the Level A data needed w bocument the event, as
detailed in Geract and St. Aubin {1979} When possible,
Level B (basie tife history and specific event data} and Leve}
C data  (results of careful intermal and  external
examinations), as detailed by Geraci and St. Aubin (1979)
were collected.

Protocols for attending strandings and assessing cause of
death as described by Dierauf {19903, b), Dierauf and Gage
(1990, Geraci and Lounsbury {1993}, [lare and Mead
{1987, and Lowenstine and Oshorn {19907 wens Followed,
The necropsy protocol by Anderson et ol (1990} and
Winchell  {1982) werc  followed.  Morphometric
examingtions folfowed an adaptation from Norris {1961) and
the protocot set by the southeastern US Marine Mammal
Stranding Network.

RESULTS AND DISCUSSION

Sources of data

A total of 129 strandings and mortality of cetaceans,
involving more than 159 individuals, have been recorded for
Puerto Rico and the Virgin Tslands region. Opportunistic
data. whether published or unpublished, comprised salicited
or voluntary reports of strandings from lay persons,
fishermen, scientists or government officiats, More recently.
data were collected in a cooperative effort by the €SN, The
nature of these data clearly resuli in a number of difficulties
when altempling to reach any biologicaljecolugical
conclusions, As is the case for many strandings data, they are
non-random and biased in a variety of different ways, mainly
dugc to the varying effort of the researchers and the origin of
strandmg data: Le. "being af the right place af the right fime’.
It 15 clear, that the results of the analyses which follow must
be treated with caution. Hawever, in the abscnee of rigorous
data, this information represents what is available and serves
ta provide a preliminary overview of expected patterns
involved in mortality and stranding cases in Pucrto Rico and
the Virgwn Islands.

Forty percent of all records were collected atter 1989
through the cooperative efforts of the CSN, 'I'his validates
the need for and cffectiveness of such programmes in the
collection of valuable and important daca.

Taxonumic groupings

Nineteen species of cetaceans were reporied stranded in the
study ares, including 11 delphinids, three physeterids, three
ziphiids and two balaenopterids. The munber of stranding
events and the number of individuals stranded for each
species are detailed in Table 11

Listing the species in order of stranding events and total
number of animals stranded provides a relative ranking of
the commonmness of sorandings tor cach spocies. Combined
with the average interval between steanding events each
species can  be characterised as  cither commonly.
occasionally or rarely stranded. Five species commonly
stranded in the study area, including {in rank order}:
hottlenose dolphin (Twrsfops rruncaris), Cavier's beaked
whate  (Ziphiys  caviroswrisy, sperm whale  (Physerer
macrocephalus),  Ablautic  spouled  dolphin (Sienedle
fromtalisy and  short-tinned pilot whale (Glohicephalu
macroriynchus). Three species occasionally stranded (in
rank order): humpback whale, pygmy sperm whale (Kogia
breviceps) and rough~toothed dolphin (Stenn bredanensiz).
‘The remaining !} species stranded infrequently,

Table |

Taxonomic grouping and oecorence for cetaceuns standed m Mweno Ko
anif the Viegin lsfands from 1867 to 1995,

Taxttomis grouping Siranding cvents  Animals stramsbed

Odontoceti 107 137+
Trelphinidac LX)} %1+
Steay brodanensis [ 6
Tuvsiops fruncaies & IR
Stencile pronnic 1)
Stemelia fongirastris
Ntemelia cocrulenalba
Lagenodeiphis hoyei
Giampny griseus
Pepoincephulu elecra
Faresa aticnucta
Fvend CruNSiICnY
Globicephala maceorinmehus
Unidentified doiphin
I'hyseteridae
Kogle breviceps
Kugte simys
Physeter mucracepalys
Ziphiidae
ZEpRing covirostris
Aesoptadan ewvopagus
Mevoplodon densirostvis
Mysticet
Balaenopteridae
Balgenogtera edent
Megapiera novacaagiioe
Upidentificd Jarge whale
Total
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Biodiversity

The first two published accounts of cetaccan biodiversity in
Puerte Rico and Yirgin Islands (Erdman, 1970 and Erdman
et al, 1973) documented the presence of |1 species ol
whales and dolphins. Mignuecl-Giannoni ¢1998) added six
species o the known ectacean fauna from the study arca. The
present work adds pine additiomul species Lo the fist of
reparted cetaceans. Most of the strandings records reported
herein constitute the first localily records for the species in
the northeastern Caribbean, including the rough-toothed
dolphin, botttentose dolphin, Atlantic spotted dolphin, striped
doiphin  {3renefla  coerufeoulba),  Fraser’s  dolphin
{Lagenodelphis hosed), melon-headed whaic
{(Peponocephala electra), pygmy killer whale (Feresa
aitenuala), pygmy sperm whale, dwarl sperm whale (Kogia

' A full fisting of stranding and mnriatity records tor Paerto Rico and
the Virgin lslands is avaiiable from the author,
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stmus), Gervais® beaked whale (Mesoplodon ewropaens),
Blainville's beaked whale (Meseplodor densirosirisiand the
Bryde's whale {Baluesiopiera edeni). Some of the animals
reported are scarcely kaown [rom the Canbbean, and some
even from the Atlantic Ocean (Fraser’s dolphin, Risso's
dolphin (Crampirs grisens), melon-headed whale, pygmy
killer whale. dwarl spermi whale, and Bhanville's beaked
whale) and their strandings records consktuie impartant
mformation 1o enable better understaading  of  their
Caribbean zoogeography.

Gender and age/size classes
Overall, gender was not determined for half £50.9%) of the
specimens. To cases where sex was determined, more malcs
(37. 7% were recorded than females (42,3%), This variance
fromn parity may be due to the fact thar males are eusier to
identity than lemales, especially in moderately decomposed
males in which the penis is distended and exposed.
Experience in sexing animals may also have had an effeet.
Undetermined  gender  reports declined  from 62.3%
(1867-19895 o0 34.7% in the last sin years when a
coordinated cffort by trained researchers was esiablished.
Placemenl ol a given carcass in an agefsize class was
based on cvidence from the literature for the given species or
specific examination of the carcass (gonads, pregnancy,
lactation, etc.}. Overall, agefsize class was not determined
for 32.7% of the cases. (F those {0 which  class was
assigned, 00.4% were adults, 21.5% were subadults and
12.1% were calves, When analysing gender and agefsize
classes. calves reported dead had a 50:50 rano of males and
females. In both subhadulis and adults, males (6%.8%
subadults, 33.2% adults) were more abuadunt (ban females
{31.3% subadults, 44.8% adulls.

Temporal distribution

Analysis of strandings events showed a general increase in
the number of cases reported vach year. A steep increase in
the number of strundings is evident during the past 20 vesrs.
An analysis of frequency of strandings recorded per decade
during the past 60 years showed un average increase of
63, 1% per yeur, with over 70% of all records nccurring in the
past two decades {I980s und 19908). Analysis of evenis
recordad during these two decades in five-year blocks
showed no change in the percentage increase (average of
634% per year). The analysis also revealed that for
strandings reported between 1975 and 1993, 11.08% of the
cases peeurred between 1975 and 1979, 21.0% occurred
between 1880 and 1984, 19.0% occurred between 1985 and
1989, and 49.0% occarred between 1990 and 1995,
Considering the eatire datasel, the average number of
stranding cases per year was 2.1 (1.7 for odontxcetes, 0.4 for
mysticctes). Between 1990 and 1993, the average number of
cases per vear increased to 8.2 (7.2 for odontocetes, 1 for
mysticeiesh.

This overall long-term trend of increased reporting of
strandings events in the study area probably does not relate
to an increase in animal deaths, but rather is a consequence
of changes in the interest and dedication of the public and of
government agencies in reporting and recording strandings
i the study area. The increase in the past five yeurs
corresponds 1o the increased interest and commitment of
scientific institudions and universities in the stady of these
gvenis in conjunction with co-operation with government
agencies and a proactive education campaign to inform the
public of the status. conservation efforts and need to report
sightings and strandings of these protected species.

Cetaccans most commonly stranded in winter {28 4%) and
spring {79.4%), wilh u marked lower number of stranding
cases being reported i osummer (211%) and amtumn
{21.19). The highest number of cases wus reporied for
February (11.5%), May (12.5%) and September (1 1.5%).
Strandings were reparted for all other months, although at a
lower percentage rate, between 5.7% to 9.0%., of all records.
Ar overall bimodal pattern was cobserved in the monthly
seasonakity of strandings, with the firsd pesk occurriny from
February to May and the sevond during Seplember.

Spatial distribution

The spatial disrribution ol stradings evenls  differed
amongst countries and within countries in the study area,
The majority of the strandings evenis were reported for
Pucrto Rico (74.0%). Only 22.8% ol all records were
reported tor the US Virgin Islunds and 3.2% for the Dritish
Virgin Islands.

Spatial distribution was also found to differ between
taxenomic group amld species of the same order and family,
The latler is due o the different natural patterns ol
distribution of specics, some being occanic, others coastal
and others migrating from offshore to coastal waters,

Five arcas showed a higher percemage of stranding
events: (1) Puerto Rico’s west coast (13.7% ) {2} Puerto
Rice’s north coast {i3.4%); (3) southern Virgin islands
(13.4%Y; {4) Puerto Rico’s souihwest coast (1 F.8%:); and {5)
narthem Virgin Islands (11.8%) (Fig. 23 In additon, four
clusters of high incidence of cetacean strandings were
evident when locations were plotted on a map, including: {1}
St. Croix: (2) La Parguera: () Mavagiier; and (1) Fajardo
{Fig. 2%

A number of different Tactors may affect the spatial
digtribution of strandings and martalities. Sume of these are
physical environmental Tactors, such as tides, currents and
geomagnetic irmegularives. Species hehaviour, migration
patierns and feading activities may also affect the locakitics
of strundings events. Some unimals may have dicd a namber
of kilometres from the location where they washed-up,
having been carried by nearshore currents, [n addition,
observer effort may play an important role in the spatial
distribution seen in the stranding record, with specific areas
having a higher probahility than others that stranding cvents
will be reported.

Events and causes

in order to characterise a stranding ¢vent, three major picces
of infarmation were noted: type of cvent; condition of the
carcass; and predominant cavse of death or stranding.

Evenr caregory
Ceraccan strandings were divided into seven categorics:

(a) single strandings {lone animal);

(b} miass strandings {three individuals or nrore):

{¢) motherfcalf strandings (usuadly » mother with her calf,
but af times # muy include a third animal, either a cali’
from the previous year or an adull or subaduil
companion);

() natural predation (cither by sharks or killer whales);

(c) capture {imentional  ‘take’ or removal  of  un
individual };

{f} accidental capiure (non-intentinnal); uned

(g} undetermined evenl.

Meost animals siranded singly (78.27%). The next categary

with the highest frequency was accidental captures (7.85).
follewed by mass srandings (7.0%). The laticr occerred
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only in odentocetes and on average once cvery 3.6 years,
Reports of direct captures, mother/calf sirandings  and
natural predation were rare. Threet captures of cetaceans in
Puerte Rico and the Virgin Islands were uncommon, being
only reported in the 19505 and 1960s.

Condition of carcass

The condition of the animal upon stranding served o
describe whether the animal stranded alive or the state of
decomposition of the carcass. These were divided inwo six
categories:

(ay Code | (live animal);

(h) Code 2 (freshly dead, MMesh eatable);

(¢} Code 3 (mederately decomposed, organs still
distinguishabie);

(d) Code 4 (advanced decomposition, organs
indistinguishable);

(e) Code 5 (mummified carcass or skcletal renains); and

(f) Code U {unidentified condition),

The condition of the animal was usually recorded when
the animal stranded or when it was tirst found, bul al limey
1t was determined upoen cxamination. Most animals stranded
alive (30.534), and the majority died soon after cither from
complications [rom (he initial cause of the stranding or
probably from hyperthermia. Dead animals were most often
found in a moderate (16.6%) or advanced state of
decomposition (14.6%). Fewer numbcers were found in a
freshly  dead condition (132%) or as mummified
carcass/skeletal remains (4.0%).

Canse of death or stranding
Predominant causes of death or stranding fall into three main
caleguries:

(a) natural
(b} human-related; and
(¢) undctermined.

The first two were further subdivided into several
sub-categories. Natural causes identified in the study area
included illncss, social/mass strandings, dependent calf,
parmrition difficulties and predation. Human-related causes
identified in the study area included dircct captures,
entanglement, shot/speared, accidental capiures, ingestion of
debris and watercralt collision.

Overall, cuuses were nol determined in 62.8% of the
cases. Natural causes constituted 20.9% of the cases, while

v

human-related  causes  wtalled  16.3%.  Aside  trom
undctermined causes, the ratio of natural causes 1o
human-related causes was of [.2:1. The proporions of
predominant cause of deathfstrandings have changed over
time, Cascs between 1990 and 1995 were calegonised as
natural causes (34.5%), human related causes (32.2%) and
vndetermined  causes (33.3%). This reduction in the
undetermined cause percentage during the past six yeors wis
a result of the cooperutive elTort in studying mortalily cvents
inan organised and systemanc manner, No change over time
was observed in the proportion of human-related deaths, bt
a betler characterisation of naiural deaehs during the past six
veurs was observed. The most common nalural cause
category observed was dependent calves (37.0%) lallowed
by soctal/mass strandings (33.3%) and iflness (2224
Predation  and  parturition  difficultics were  rwely
encountered.  The most commen  human-related  cause
calegories observed were entanglement (28.6%), accidental
capture {28.6%) and animals being shot oz speared (9.5%.0.
Deaths or strandings due to ingestion of debris or walercrafi
collisions were rare.

CONCLUSIONS AND RECOMMENDATIONS

Although this section of the paper deals with the local
features of our region, itis also presented as o guide Tor other
arcas where cctaccan rescarch is in s infancy. [t moves
beyond the logistical and scientific aspects of extablishing a
strandings/mortality progranioe 1o using the duta obtained
10 develop a conservation framework for cetaccans m the
region.

The ftellowing recommendations are bhased on an
evaluation of the experience gained thus far and are grouped
intu four categories:

(1) wentilfication  of
prohlems;

(2) short-lerm  actions n the
strandings/mortality programnic:

(3) long-term actiony in the roader context:

(41 development of a conservation and management plan.

orgamisationa)  and  logistical

context ot the

Organisational and logistical problems

A number of logistical problems have been cocountered
whilst establishing the programme and attiempting to carry
oul associuled research on strandings and moradity of

11.8%
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Fig. 2. Nistribotion of stranded cetaceans in Puerto Rico and the Wirgia Isiands,
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cetsceans in Puetto Rico and the Virgin Isiands. These can
be smnmarised as follows,

{1} 1t takes too long to process and close a ease ie. from
rzceipt of & call 1o a strandings cvent to being satisfied
that ali the data and analyses have been colfected and
completed and cntered into the database. Associated
with this is the lack of a fecdback process to iaform
participants of the results of strandings studies in their
ared,

(2} The farge number of participants and institutions has
resulted in a lack of consistency when attending an
event; both in speed of response and collection of data.
For example, data can be fost for a number of associated
Easons:

(i) by the time the case is stiended, the anial is in an
advanced state of decomposition;

(it} the cuse s not of ioterest to the particular
participant or government official;

(iti} & lack of sguipment or poor working conditions
precfude the possibility of a thorough past-mertem
analbysis;

{iv} irconsistent levels of training;

{v) thc absence of a sei, casy-to-follow protocol which
details the important information reguired.

—
Tt
ar)

Lack of funds o finance post-morters examinationy,
laboratory analyses, curation of collections of parasites,
histoparhological and osteological samples.

{4) Variable geographical coverage and effort, leading to
problems in inferpreting the data coliected af the
rezional scale.

There are a number of short- and long-term actions thal can
help in rectifying these problems.

Short-term actions

{1} Develop a standardised protocol for attending siranding
events, that takes inlo account the status of fhe carcass,
the availability of cxpertise, and estsblishes priorities for
data  collection  and recording. Tt should inchude
information on how to examine the carcays, what data to
recard, what samples 1o colledt, how to coliect then, and
issues related 1o short- and long-term stiwage. This
should be done in conjunction with well-established
programmes from around the world so that established
protocots can be adapted to local conditions, The aims of
priority studies should be clearly stated,

(2) Tramm participants regolarly, theough seminars and
wriiten material, especially those whose responsibilities
will be to attend sirandings events {e.g. rangers and
wildiife refuge managers).

(3} Increase effort in areas of poor coverage [(ie.
southesstern and northeastern Puerto Ricoe. St John,
Anegada, etc.}.

{4) Provide feedback from the programme’s centre to the

participants, e.g. with regular summary reports,

Improve the computerised database {0 enable cases to be

processed more quickly and summary reports {inchuding

the location of samples and the status of analyses) 1 be
casily compiled.

o,
A
ar

Long-term actions

{1} Further develap the mortality and stranding monitoring
programme, particularly  focussing  on oblaining
information peeded by nataral resowrces managers to
develop conservation and monitoring programmes
their aress of jurisdiction.

{21 Continue and develop associated educationat and pubhiv
awareness campaigns in order to promote understanding
and cooperation  from  various interests  including
fishermen and tourist operators,

3 Find financiat support to cover basic costs of cquipment,
supplies, salaries, matmtenaace of facilities, laboralory
analysis, etc.

(41 Develop paraliel scienuiic studies that utifise as fully as
possible the available carcasses; assist in determining
the reprosentativenssy of sampled animals und Iimgrove
knowledge of basic  biology and  ife-history
pararmeters.

{5} Meat at least once a year with programe participants
and  government officers 1o review and  evaleale
achievemnents and difficultics,

-
Lk
bte

Conservalion and managerment plan

The developmeni of a strandings/mortality  programme
stems from the need 1 develop an overal! conservation and
manugement plan for cetaceans in the region. Any such plan
will require scientific mput and will have a nurnher of
elements including:

{1} a staiement of short- and  longerm goals  and
objectives;

{2y & scienufic research and  monitoring  programme

{(including mortalily estimates);

3 a legal frsmewark {including au effcctive enforcement

strategy ),

Lad

(

{4 a public education and awareness strategy:
{3) establishing an  ongoing  stuble  financial  amd

organtsational basis,

There is clearly interaction amongst these elements.

Ohjectives

{t is important that any management plan trics 1o csisblish
objectives, and ideally quantifiable objectives. This provides
a Tramework to develop priorities and actions Tor clements
(2) - (4 listed sbove. For example, I an overall objactive s
for ity 1o maintain or restore populations of cetaceans to o
particular level (e.g. near unexploited levels, then one
would need {0 determine potential threats 1o cofaceans in the
region and develop strategics to minimise such threas,
Examples of such threats may include: incidental captures i
fishing gear; direct kifling (e.g. ship strikes, shoalingk
disturbance {e.g. urregulated whalewatching; ship traffic in
senxilive areas; harassment by jet skis) habitat degradation
{e.g. poliuton); unexpected large-scale natoral mortdiny
(c.g. epiznotics),

Different spocies may well be more valnerable to some
threats than others, and priorities will need to be yei on the
basis of avuilable sciemtific informution or  research
progranumes developed 1o obtyin that informatiog.

Resegreh and monitoring programme

The current sirandings/mortality programme (inclubing the
ghort- and long-term improvemens listed above) will clearly
have an important role 1o play and will provide formation
on several of the research topics given below. Research
activities should include:

{1} development of an accuraie spocies inventory;

{2} charactarisation of the ahundance, disteibution and stock
identity of cetaceans in the region:

(3% churacterisation of arcas of critical habitat for difTerent
species (e.g. breeding arcas), and their everall use of the
region {e.p. vesidency thmas, migralion pathsh
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(4) establishment uf baseline life history and physiological
parameters ¢incl. pollutant burdens)

assessment of human-induced mortality. particularly
incidental captures und direct mortality, and develop (in
conjunction with user groups) stralepies to minimise
such mortality.

(5

tt is clearly a major and highly expensive undertaking to
obtain all this information for alt species and priorities must
be sat. One approach o this is to assign prioritics bascd on an
initial assessment of each species and the identified threats,
given available knowledge., Linked with this scientific
research programme s the need to develop an appropriate
response o live strandings (including veterinary assislance
and rehabilitation programmes) and a strategy Lo deal with
CPILUUUL'S.

A legal framework

There are a number of existing laws in the region but there
remain a number of unportant mallers that must be
addressed, not the least that of enforcement. This paper is not
an appropriate foram for such a discussion other than to state
that legislation take inlo uccount scientific information and
that consistency among varipus administrative units is
important.

In this centext, it is also important to trv and cstablish
cooperation between various interest groups (e.g. Nishermen)
when developing legislation and guidelines. Laws developed
in a cooperative way are much more likely to be obeyed than
those 1mposed from above or developed through
confrontation.

Public awareness

Achievement of conservation gouls for celaceans is heavily
dependent on the cooperation and invalvernent of the public.
This is best achieved by establishing a system to provide
educational materials both dircetly and via the media. This
should address specific directly involved groups (e.z.
fishermen and boaters) as well as government officials,
school children and the gencral public.

Finance and adminisirarion

Cetacean research can be cxpensive, particularly with
on-going monitaring programmes. It is important to try and
establish a firm long-term funding basis. This can be
facilitated by establishing  a  small  dedicated
inter-government oflice of marime mammal management for
the arca whose job would be to establish cooperation
amonyst the various interested parties including government
agencies, universitics and  relevant  non-governmental
organisations, seck funding and coordinate research and
management efforts.
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