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The International Union for Conservation of Nature and Natural Resources
(1UCN) was founded in 1948 and has its headquarters in Morges, Switzer-
land; it is an independent international body whose nenbership conprises
states, irrespective of their political and social systems, governnent
departnents and private institutions as well as international organiza-
tions. It represents those who are concerned at nman's nodification of
the natural environnment through the rapidity of urban and industri al
devel opment and the excessive exploitation of the earth's natural resour-
ces, upon which rest the foundations of his survival. [UCN s main pur-
pose is to pronote or support action which will ensure the perpetuation
of wild nature and natural resources on a worldw de basis, not only for
their intrinsic cultural or scientific values but also for the long-term
econom ¢ and social welfare of mankind.

Thi s objective can be achieved through active conservati on programes
for the wise use of natural resources in areas where the flora and fauna
are of particular inportance and where the |andscape is especially beau-
tiful or striking, or of historical, cultural or scientific significance.
I UCN believes that its aims can be achieved nost effectively by inter-
national effort in cooperation with other international agencies such as

UNESCO and FAQO

The World Wildlife Fund (WAF) is an international charitable foundation

for saving the world's wildlife and wild places. It was established in
1961 under Swiss |aw and has headquarters near those of the International
Uni on for Conservation of Nature and Natural Resources (IUCN). Its aim

is to support the conservation of nature in all its forns (landscape, soil,

water, flora and fauna) by raising funds and allocating themto projects,
by publicity and by education of the general public and young people in
particular. For all these activities it takes scientific and technical
advi ce from | UCN

Al t hough WAF may occasionally conduct its own field operations, it tries
as much as possible to work through conpetent specialists or |ocal organi-
zations.

Anong WAF projects financial support for IUCN and for the Internationa
Council for Bird Preservation (ICBP) have highest priority, in order to
enabl e these bodies to build up the vital scientific and technical basis
for world conservation and specific projects. Qher projects cover a
very wi de range, from education, ecological studies and surveys to the
establ i shnent and managenent of areas as national parks and reserves and
enmergency progranmes for the safeguarding of animal and plant species
threatened with extinction.

WAF' s fund-raising and publicity activities are mainly carried out by
Nati onal Appeals in a nunber of countries, and its international govern-
ing body is made up of proninent personalities in many fields.
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| NTRCDUCT| ON

The Survival Service Conmmission of the International Union for Conserva-
tion of Nature and Natural Resources has two principal functions: first,
to collect and dissenmi nate data on threatened species and, secondly, to
initiate action to prevent their extinction.

The Commi ssion has established a nunber of advisory groups of scientists
to advise it on the formulation and execution of its programes.
Priority has been accorded to threatened species that require interna-
tional cooperation for their effective conservation, and one of the
earliest advisory groups to be forned was concerned with the study and
conservation of seals. The Seal Group's business was conducted entirely
by correspondence until mid-1972, when an opportunity arose to hold the
first neeting of the G oup.

On August 14th-17th 1972, a Synposium on the Biology of the Seal was
held at the University of Guel ph, Ontario, under the sponsorship of the
International Council for the Exploration of the Sea (ICES), the Inter-
nati onal Commi ssion for the Northwest Atlantic Fisheries (ICNAF), the

I nternational Biological Programme (1BP) and the University of Cuel ph.
Seal biologists fromall parts of the world attended this neeting and
the sponsors very kindly agreed to IUCN organi zing a small worKking
nmeeting of members of the Seal Goup and other invited scientists at
the end of the Synposium

The Wor ki ng nmeeting was concerned with threatened and depleted seals of
the world, and took place at the University of Guel ph on August 18th-19th
1972. Working papers were presented on those seals currently listed in
| UCN s Red Data Book as being under some threat of extinction, and on
brief reviews of the status of all other seal species, with particular
reference to popul ati ons that appeared to be in need of better manage-
ment. Discussion of these topics was followed by a review of interna-
tional research and conservation requirenents, on which a nunber of re-
conmendat i ons were approved, the deternmination of priorities for action,
and an exanination of sources of funding and technical cooperation. In
concl usi on, proposals were made on the future functions and structure of
the Seal G oup.

This publication conprises a report on the meeting together with copies
of the working papers that were presented. It is regarded as the first
phase in the fornulation of a series of projects designed to inprove the
status and managenent of seals whose world popul ations are threatened
with extinction or have seriously declined.



| UCN wi shes to record its thanks to the sponsors of the Synposium of

the Biology of the Seal for permission to hold the nmeeting in conjunction
with the synposium The University of Guel ph was particularly hel pful,

and provided nunmerous facilities and supporting staff that contributed
greatly to the neeting's success. Appreciation is also due to the Union's
sister organization, the Wrld Wldlife Fund, which financed the atten-
dance of certain participants and has provided funds for the publication

of these proceedings.

C.WH
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Wor ki ng Meeting on Threatened and Depleted Seals of the Wrld

REPORT ON THE MEETI NG

| nt roducti on:

Prof essor Ronal d wel comed del egates to the nmeeting on behalf of the
Survival Service Comm ssion of the International Union for Conser-
vation of Nature and Natural Resources, which had organi zed the
nmeeting, and the Wirld WIdlife Fund, which had provided financi al
support.

There were two principal objectives. First, to exanine the current
status of those seals presently included in the |UCN s Red Data Book
of threatened species and to nake specific reconmendations to im
prove their nmanagenent. Secondly, to reviewthe status of all seal
species, to determine if there were others in need of special
attention, and to identify existing or potential threats to the

worl d's seal populations that required international neasures to

saf eguard the resource.

It was proposed that a summary report on the discussions and re-
commendations arising fromthe neeting, together with the working
papers, would be published in the IUCN Suppl ementary Paper seri es.

The docunment woul d be endorsed to the effect that statenents in the
wor ki ng papers were necessarily tentative and should not be quoted

wi thout reference to the respective authors. |t was agreed that

the proceedings and supporting papers should be published as outlined.

El ection of Rapporteur:

Dr. Holloway was el ected rapporteur

Status and Conservati on Requirenents of Threatened and Depl eted
Seal s:

(a) Northern Heni sphere:

Prof essor Ronald sumarized his paper on the Mediterranean nonk seal,
Monachus nmonachus (Paper 1) .

Dr. Sergeant provided a résumé of his discussions with M. Scott
(UFAW , who had undertaken a recent survey of the species in Sardinia,
and with Dr. Val verde, who was planning a conservation programre for
the species in Spain and the Spanish Sahara (see Paper 13, p. 156).



Dr. Valverde hoped to have a post-graduate student working on the
seal within a year. M. Kenyon agreed to send Dr. Valverde a
summary of conparative biological data on the Hawaiian species.

The Medi terranean nonk seal appeared to be nocturnal. It was not
known if it inhabited caves by choice or as a result of human dis-
turbance on beaches. Scott found that all the seals left a cave

i medi ately hunans entered and it seened reasonable to assune that
the seal was intolerant of human di sturbance. |f areas frequented
by the seal were to be accorded reserve status, which was highly
desirabl e, sonme caves nust be prohibited to human visitors.

M. Kenyon and other speakers did not favour the proposal to introduce
t he Hawai i an nonk seal into selected areas of the Mediterranean.

The Hawai i an species mgrated over long distances and, in any case,
the U. S. Governnent would not permt translocation of the species

at the present time. He was al so dubi ous about keeping nonk seals

in captivity; captive specinmens of the Hawaiian nonk seal s had

rarely been successful

Surveys to establish the present range of the species and thus
where attention should be concentrated were considered to be of
consi derabl e i nportance. Prof essor Ronald named four tentative
selections for early attention: The Spanish Sahara, Sardinia, the
G eek Dodecanese and adjacent Turkish coast, and Caliacra on the
Bul gari an coast.

It was agreed that early and decisive action was required if the
species was to survive, that the |IUCN should approach all govern-
ments of countries bordering the Mediterranean, Black Sea and
African coast from Tangier to Dakar, to alert themto the problem
and to seek legislative and other protection for the seal, that

WAF shoul d be requested to provide publicity, high level inter-
vention where required and, ultimately, financial support for
suitable projects, and that the University of Guel ph should coordi-
nate an expanded programe of distribution surveys and biol ogica

i nvestigations. The proposal to capture one or two |live specinens
for studies on their physiology, behaviour and genetics was
approved. It was considered that no large scale captive breeding
programre shoul d be undertaken until further experience in nmain-
tenance of the aninmals was avail abl e, and adequately protected
areas had been established. The proposal to establish the Hawaiian
species in the Mediterranean whil st the indigenous species was stil
extant was considered to be unacceptabl e.



Informati on on the status of the Saimaa seal Phoca hi spida sainmensis
was summarized from the Red Data sheet by Dr. Holloway. It was
hoped that Dr. Koivisto would submit a paper on this subject, but in
the event he has been unable to do so.

It was felt that no specific recomrendati ons could be made on the
managenent of this very localized sub-species w thout up-to-date
information. The neeting recorded its regret that Dr. Koivisto
could not be present and agreed to reconmend that |1UCN, in consulta-
tionwith its Seal Group, should take appropriate acti on when data

became avail abl e.

Dr. Naito presented the working paper by Naito and N shiwaki on the
Kurile seal, Phoca kurilensis (Paper 3), and Dr. Mtchell summarized
Dr. Bychkov's paper on the same subject (Paper 4).

The geographic range of this species needed to be determi ned before
its status could be assessed accurately. There was no di sagreenent
over its western limts but, whilst Dr. Naito and Prof. N shiwaki
believed that its eastern range extended only as far as the

Al eutian |Islands and west Al aska, the Soviet scientists, who regarded
the animal as a sub-species of the harbour seal Phoca vitulina
richardi, included the Pribilov Islands, Kanchatka and the north

west coast of Anerica within its range. It was agreed that Japanese
taxonom c investigations should continue and that scientists in
Canada, USA and USSR should be requested to re-examnm ne the geogra-
phic variation of the animal within their territories. An exam na-
tion of the skull and hyoid was considered sufficient to distinguish
it fromother species, although it was suggested that el ectrophoretic

exam nation nmight also be desirable. |In the neantime, it was agreed
to regard the Japanese descriptionof the geographic range as defini-
tive until further information became avail abl e.

It was reconmended that Karagi nski, Commander, Fox, Shikotan, Dem n,
Panfilyev, Makanrushi, Simushir, and Iturup Islands in the USSR be
consi dered as seal reserves. |In Hokkaido, the Dai koku and Moyururi

i slands were already protected and no other areas within this region
appeared to nmerit special consideration at the present tinme.

Dr. Mtchell summarized Dr. Bychkov's papers on the Laptev wal rus
Qdobenus rosmarus | aptevi (Paper 5) and the Atlantic wal rus Odobenus
ro3marus rosmarus (Paper 6). M. Benjani nsen summarized Dr.
Oitsland' s paper on the Atlantic walrus in the Sval bard (Spitzbergen)
region (Paper 7) and Dr. Mansfield presented his paper on the Atlantic
wal rus in Canada and G eenland (Paper 8). M. Kapel provided addition-
al information on the Greenland popul ations. Catches in the Ml steins-
borg area of western Geenland were low and had decreased over the




past twenty years, but in other areas (eg. Thul e and Scoresby
Sound) where hunting was heavier, there was no regular or reliable
informati on. Wl rus popul ations on the east coast were believed
to be fairly | ow

As a basis for discussion, a table of rough estimtes was conpiled
of the original and present population sizes of the species as a
whole. In the north Pacific the species had declined from about
200,000 to 125,000, in the north-west Atlantic from about 40-50, 000
to 10-20,000, in the north-east Atlantic and Kara Sea from about
50-100, 000 to 1-5,000, and in the Lapter Sea from about 10,000 to

4, 000.

It was agreed that the Pacific sub-species was under no threat and
need not be considered further by the meeting. It was recomrended
that the Laptev wal rus be considered as a separate sub-species.
The north-east and north-west popul ations of the Atlantic walrus
appeared to be distinct, although there was little evidence at the
present tine of precise taxononm c distinctions. The geographic
range, discreteness of popul ations and taxonony of the sub-species
was recomended for further study.

It was agreed to recommend to the CGovernnent of the USSR that the
mai n haul i ng-out areas of the Laptev walrus (listed in the first
par agraph of Dr. Bychkov's paper in Paper 5) be considered for re-
serve status, and that |osses due to native hunters and to scienti-
fic or exploratory expeditions be assessed and that all possible
nmeasures be taken to reduce this drain on the popul ations.

In regard to the North Atlantic walrus, it was recognized that the
Canadi an popul ations were currently under no threat. The intro-
duction of "snownobil es” had greatly reduced the taking of walruses
for dog neat but, on the other hand, the very rapid increases in
Eski mo popul ations and the increasing use of walrus tusks for
carving could reverse current trends. The consensus of opinion was
that no change was required in the present quotasystem for walrus
kills, but it was felt that, ultimtely, maxi mumcatch limts for
all stocks would probably be required and that the matter should be
kept under review.

It was recommended that the Dani sh Government be urged to speed the
establ i shment of the proposed national park in north-east G eenland
(whi ch woul d benefit numerous other species besides the walrus)

and to increase study effort on the status, range and taxonomy of the
wal rus in Geenland waters.

It was agreed that the Governnent of Norway should be commended for
its efforts to restore the Atlantic walrus in the Sval bard and nei gh-



bouring regions. |t was suggested that popul ation surveys of
wal ruses and pol ar bears m ght be conbined in these areas.

It was recommended that the Government of the USSR be asked to
consi der establishing reserves for this species in its major
haul i ng out areas in the Novaya Zemlya region (listed in the
first paragraph of Dr. Bychkov's paper in Paper 6) and to take
appropriate neasures to inprove its conservation.

It was recommended that ITUCN include a separate sheet in its Red
Data Book for the Laptev walrus. Although Canadi an popul ations of
the Atlantic walrus were currently regarded as safe, its popul a-
tions in the north-east Atlantic were precarious, utilization of
arctic resources was still subject to rapid change, and it was
felt that a Red Data sheet for this sub-species should be retained
for the present.

Pr of essor Ni shiwaki summarized his paper on the Japanese sea |ion

Zal ophus californianus japonicus (Paper 9). He expressed grave
doubts as to whether the sea lion was still extant. It was possible
that it still occurred in sonme of the secluded bays along the east

coast of the Korean Peninsula but he had been unable to establish
contact with marine biologists in the countries concerned

It was recomended that |UCN request the Governnments of the Republic
of Korea and the Denocratic People's Republic of Korea to initiate
surveys of their east coasts to determine if the sea lion were still
extant. Professor Nishiwaki agreed to provide IUCN with background
data on the identification, habits and general biology of the animal
as far as they were known, for transnission with these appeals.

Mr. Kenyon presented his paper on the Guadal upe fur seal Arctocephal us
townsendi (Paper 10).

Al t hough the species popul ations were increasing quite rapidly, they

still nunbered less than a thousand, and there were disturbing runors
of plans to develop the island as a tourist resort or even as a sheep
ranch. Human di sturbance could still pose a threat to the survival

of the species. M. Kenyon referred to two docunented cases of
rookeries of fur seals that disappeared from St. Paul's Island around
1900 and 1914, as a result of disturbance from nearby vill ages.

It was agreed that the Mexican Government should be congratul ated on
the restoration of the species and for its foresight in declaring the
island a wildlife sanctuary as early as 1922. Attention should be
drawn to the problem of human di sturbance, however, and the Governnent
requested either to declare the entire island a strict nature reserve



or, alternatively, to declare the island a National Park and to
accord strict nature reserve status to the seals' whel pi ng grounds,
i ncluding buffer zones around these areas of at least a quarter of
amle in wdth.

M . Kenyon sunmarized his data on the status of the Hawaiian nonk
seal Monachus schaui nsl andi (Paper 11).

In spite of adequate protection from hunting, the population of this
species, in total, appeared to be in decline. The principal cause
of this trend was alnost certainly human di sturbance of nursing
females and their young by tourists, and mlitary and coastguard
personnel, although the possibility that tags on the flippers of

mar ked ani mal s were encouragi ng predation by sharks could not be
excl uded.

It was agreed to recommend to the United States Government that
appropriate action be taken to ensure that nonk seal nursing females
and their pups should not be approached or disturbed in any way, that
human di sturbance of all seals on presently uninhabited islands be

m nimzed, and that military personnel be prohibited from Eastern
island and the Seal, Rocky and Dynanmite islets at Mdway Atoll, in

the hope that their beaches m ght be recol onized by the nonk seal.
Dogs on Kure Atoll were considered to be a significant factor in the
nmonk seal's decline and the Governnent should be requested to elimnate
dogs fromthe island. |In addition, it should be proposed that tagging
of nonk seals be restricted to one atoll only and that studies be ini-
tiated to determine if tags encouraged shark predation on seals.

Informati on on the Cari bbean nonk seal, Mnachus tropicalis, was
sunmmari zed from the Red Data sheet by Dr. Holloway. It was noted that
M. Rice hoped to submit a paper on this subject for inclusion in the
proceedi ngs (see Paper 12).

M. Kenyon was not optinistic about the survival of the species. It
occurred off islands that had hi gh human popul ati ons but was i ntol erant
of disturbance; in the past, the seal had been persecuted relentlessly
by fishermen. M. Walsh confirned this view. The |SPA had issued a
circular, in English and Spanish, throughout the Caribbean, offering a
$500 reward for information on recent sightings of the species, but
there had been no response.

In view of the re-discovery of other seal species that had once been
consi dered extinct, however, the neeting decided that the problem
nerited a concerted effort to determine the precise status of the
species and to provide a basis for its effective conservation. Al -
though cooperation of all research and conservati on agencies operating



in the Cari bbean was considered nost desirable, the main thrust
shoul d consist of the fulltine enployment of a research student to
conpile all available data on the species' biology and former
occurrance and to initiate and coordinate inquiries into its pre-
sent wher eabouts.

Dr. Sergeant presented his review paper on the current status of seals
in the Northern Hem sphere (Paper 13). The paper raised a nunber of
fundanmental issues of concern to the conservation of the world' s seal
resources as a whole, and it was agreed that consideration of these
itens should be deferred until international conservation requirenents
wer e di scussed. The present discussion would be concerned with
national and international study and managenent problems in respect

of individual species. The status of all species in the northern

hem sphere was revi ewed, but recomendations were confined to those
considered to be in need of specific attention.

The harbour seal Phoca vitulina was in no danger of exterm nation as
a species but the meeting expressed grave concern over the future of

certain populations. In Washington State there had been a 50%r e-
duction in harbour seal populations within recent decades, apparently
as a result of general human di sturbance such as boat traffic. It was

recommended that the governnents concerned should organi ze a status
survey of harbour seal popul ations along the west coast of North
America fromBritish Colonbia to Baja California, with particular
reference to regions with rapidly expanding human popul ati ons. The
survey should make arrangements for continued monitoring of this
species in this region. The problens of bounty systens, particularly
in the maritime provinces of Canada and the Baltic, and pollution
particularly in the North Sea, were also considered but it was agreed
that these problenms should provide the basis for formal resolutions
(see Recomendations 1.2 and 1. 3).

In regard to the bounty system for harbour and grey seals Halichoerus
grypus in the Baltic, however, M. Bonner agreed to investigate the
problemin nore detail and to informIUCN if nore specific action was
bot h desirabl e and feasi ble (see Appendix 2).

It was agreed that the Governnent of the USSR shoul d be conmended for
its work in the restoration of the White Sea stocks of the harp seal
Pagophi l us groenlandicus. It was noted that the Government of Norway,
through special regulation and restriction of sealing in the Barents
Sea, had contributed to the restoration of the White Sea - Barents

Sea popul ation. There was considerable public interest in the conser-
vation of this species and the neeting considred that there was a need
for a factual summary of the current status and managerment of the




speci es throughout its range, which could be nmade readily avail able
to the public. It was agreed that Drs. Sergeant, @&itsland and
Popov shoul d be requested to revise and, if necessary, to expand the
1969 I UCN statenent on this subject. The revised statenent would be
reviewed by the Seal G oup prior to publication.

Attention was drawn to resolution No. 4 of the third bi-annual
nmeeting of the UCN SSC s Pol ar Bear Goup (Mrges, February 1972)
which identified the ringed seal Phoca hispida as the nain food
source of the polar bear and reconmended Arctic nations to support
studi es and conservation progranmes for the species. The neeting
did not accept the inplication that little research work had been
undertaken on the ringed seal and listed the followi ng persons or
institutions that were, or had been, engaged in its study:

USA J. Burns (University of Al aska)
Uni versity of Washi ngton, Seattle

Canada M MR Freeman (Menorial University

of Newf oundl and)

J.R Geraci (University of Guel ph)

A. Haller (University of Wstern
Ontari o)

K. Ronald (University of Guel ph)

T.G Smith (Arctic Biological
Station, Ste. Anne de Bell evue)

I. Stirling (Canadian Wldlife
Servi ce, Ednmonton)

G eenl and F. O Kapel (Geenland Fish. Investig.
Denmar k)
Nor way T. &itsland (Institute of Marine

Resear ch, Bergen)

Sweden S. Sederberg (Nat. History Miseum
St ockhol m)
Fi nl and I. Koivisto (State Ganme Research

Institute, Hel sinki)
USSR E.A Tikomrov (Pinro, Arkhangel sk)

Sone concern was expressed over the possibility that the ribbon seals
Hi striophoca fasciata and bearded seal Erignathus barbatus m ght be
overexploited by present or future harvesting by Soviet vessels
operating in the Bering and Okhotsk Seas. US scientists had been un-




able to obtain any recent information on this subject from the USSR
Dr. Mansfield stated, however, that there had been regul ar exchange
of data for these areas between Soviet and Anerican scientists at
the time of the 1970 and 1972 Fur Seal Conmi ssion neetings and he
agreed to examine the relevant reports and to informIUCN if any

i ntervention appeared to be necessary.

The hooded seal Cystophora cristata appeared to be under no threat,
but nore information was required on this species. |t was agreed
to recommend to the Governnments of Canada, Denmark and Norway that
i ntensive investigation into the popul ation dynam cs and biol ogy of
the species should be continued and expanded throughout its geogra-
phi cal range.

A di scussion on the approved status of the northern el ephant sea

M rounga angustirostris included reference to San M guel Island, which
is unique in that six species of pinnipeds occur on its beaches. In
order of abundance they are the California sea lion Zal ophus califor-
ni anus, the northern el ephant seal M rounga angustirostris, the har-
bour seal Phoca vitulina, the northern fur seal Callorhinus ursinus,
the Stellar sea lion Eunetopias jubata, and the Guadal upe fur seal
Arctocephal us townsendi. The last species is quite rare but its
visits as a wanderer are increasing in nunber each year; five sightings
were recorded last year. Wth increase in the Guadal upe Island popul a-
tion, they will certainly beconme nore common on San M guel |sland
where they were once very abundant.

It was agreed to reconmend that the island should be accorded reserve
status and used as a study area for investigations into general sea
bi ol ogy and particularly re-colonization by fur seals. The present
jurisdiction of the island was conplicated, however, and the US Nava
Departnent, the California State Legislature, and the North Pacific
Fur Conmission would all need to be consulted over such a proposal,
M. Kenyon agreed to investigate the natter and to provide IUCN with
the elements for the correspondence that was likely to be required.

Finally there was a discussion on the status of seals that occurred

in inland waters. There were no recent data readily available on
certain of these species and it was recomended that |UCN should pro-
pose to the Governnment of Canada that an investigation into the taxo-
nonm ¢ and conservation status of the freshwater harbour seal in Quebec
Provi nce should be undertaken. It should also request information on
the current status of seal species in the Caspian Sea and Bai kal and
Ladoga Lakes from the Government of the USSR.



(b) Sout hern Hem sphere:

It had not proved possible to find an author for the paper on the
status of the Gal apagos fur seal Arctocephal us gal apagoensis in

tinme for the neeting, but, shortly afterwards, Dr. Robert Or

agreed to prepare a paper on this subject (see Paper 14). For

the purposes of the nmeeting, Dr. Holl oway summarized the information
from the Red Data sheet.

Touri st use of the Gal apagos Islands was already established and was
very likely to increase. M. Kenyon referred to an experinent with

Northern fur seals in which pups subjected to human di sturbance

wei ghed significantly less than undi sturbed aninmals. He considered

that tourist disturbance on beaches could pose a serious problemun-
| ess steps were taken to restrict it.

It was agreed that relatively little was known of the popul ation
status and biology of this sub-species and that contact should be
made with the Charl es Darwi n Foundati on concerning the preparation
of a research project. Attention should be drawn to the probl em of
tourist disturbance of seals and the need for education of visitors

in this regard.

Dr. Hof man summarized the paper by Siniff, Erickson and Hof nan on the
status of the Ross seal Ommatophoca rossi (Paper 15). Although the
authors stressed that very little was known on the ecol ogy, activity
patterns, or behaviour of the species, they did not consider it a
threatened species. The total popul ation was probably at |east
100,000. It was basically a pristine resource that had not been
exploited commercially, nor was it likely to be. 1In any case, the
absence of aggregation and its restricted habitat would protect it
from comercial harvesting other than fromice-breakers. It was
noted that Soviet scientists were active in Ross seal popul ation

and bi ol ogy studies.

It was agreed to reconmend the deletion of the Ross Seal fromthe
Red Data Book, but to stress that the species was still little known
and that further scientific investigation into the popul ation status,
bi ol ogy and behavi our of the seal should be actively supported.

M. Bonner summarized the paper on the Juan Fernandez fur sea
Arctocephal us philippii (Paper 16) by Dr. Aguayo and provided addi -
tional background information from other publications cited in the

paper .

It was noted that although the islands apparently had reserve status,
protection for this species was only nomnal. Fishernmen did shoot a
few seal s each year but the effect was negligible. Nunbers were in-



creasing quite well and there was every possibility of a population
explosion in the near future.

It was agreed to comend the Chil ean Governnment on the restoration
of the species but to stress the need for inproved protection and
continued biol ogical study. The necessity of adequate neasures

to prevent tourist and other forms of human disturbance around
haul i ng out grounds should be stressed.

Dr. Ling presented Dr. Laws' paper on the current status of seals in
the Southern Henmi sphere (Paper 17). It was again agreed that dis-
cussion of conservation issues affecting a variety of species, such
as the Antarctic Convention, should be deferred to the aection on

i nternational conservation requiremnments.

The absence of recent data on population sizes and trends of the
southern sea lion Gtaria flavsecens (= byronia) was noted and it was
agreed to recomrend to the governnents within whose jurisdiction

it occurred that further investigation into the current popul ation
status of this species should be undertaken. The Fal kl and |sl ands
were recomrended for particular attention.

It was agreed to recomrend to the Australian and New Zeal and Govern-
ments that further study and censusing to provide nore precise esti-
mat es of stocks should be undertaken in respect of the Australian
sea lion, Neophoca cinerea and New Zeal and sea |ion Phocarctos
hookeri. Protection of these species was adequate but current esti-
mat es suggest very |ow popul ations.

M. WAl sh had been inforned of plans to undertake a substanti al
annual harvest of sea lions and/or fur seals off the Peruvian Coast.
Concern was expressed over this news as there appeared to be rel a-
tively little data on sizes and recruitnent rates of these stocks.
It was recommended that the |UCN should request further information
from the Peruvian Governnent.

Di scussion of International Research and Conservation Requirenents:

It had been agreed that this discussion should be restricted to funda-
mental needs for the conservation of world seal resources or of re-

gi onal popul ations of nore than one species. Reconmendations arising
from the discussion woul d be covered by formal resolution as far as
possi bl e.

VWi | st accepting that the scope and efficiency of exploitation of the
worl d's fish resources would inevitably increase, the meeting was con-
cerned that the resulting conpetition between man and seals for this



food resource could result in a serious depression of seal popul ations
in many regions of the world. A resolution on this subject was approved
(see Reconmendation 1.1).

Simlarly it was recogni zed that conpetition between seals and man for
fish resources often necessitated control of seals, but it was agreed
that such control operations required to be nonitored if fear of |oca
extirpation was to be mninized. An appropriate resolution was drafted
and subsequently approved (Reconmendation 1.2).

The consensus was that bounty systens were not an efficient nethod of
regul ating seal populations, but it was felt that the preceding reso-
lution covered the main points of concern and that no formal resol u-
tions on bounties was required at this tine.

Recent research had suggested that harbour seal populations in the
vicinity of the Rhine estuary had been reduced substanially as a re-
sult of pollution. It was noted that other factors such as inter-
ference with the water regime in the North Sea/Baltic region may also
be involved in decline of seal stocks in this area. A resolution on
this problemis contained in Recormendation 1.3.

During the neeting, frequent reference had been made to the adverse
effects on certain seal populations of human disturbance to nursing
femal es and young. Many countries were alnost certainly unaware of
this problem which was likely to worsen in response to increasing
tourist use of presently renpte beaches. Visitor education programmes,
provision of viewing facilities, and better planning of tourist utili-
zation to this effect was approved (see Reconmendation 1.4) in which
the SSC/ I UCN Seal Goup proposed to offer an advisory service to
governnents through the | UCN

There were still gaps in the current know edge of the range, popul ation
dynam cs and general biology of stocks of certain seal species. A
fifth resolution (Recommendation 1.5) was passed drawing attention to
the need for research effort by countries that had seal popul ations
within their jurisdiction but no study programmes at present.

A nunber of participants expressed the view that whilst the 1 UCN Red
Dat a Book provided a form of early warning against extinction of
speci es or sub-species, it provided no insurance agai nst loss of dis-
crete popul ations of a species, if it were still reasonably secure

in other areas. Dr. Holloway stated that the IUCN was wel |l aware of
this problembut that the Red Book was a list of priorities, and to

i ncl ude individual popul ations of a species would make it unmanageabl e
and would dilute the urgency of situations where an entire species

was threatened. It was suggested that, as a matter of policy, |UCN
shoul d be opposed to introduction of species into areas where closely



rel ated indi genous taxa already existed. It was pointed out, how
ever, that IUCN already had a policy statenment on the introduction
and reintroduction of species that had been published in IUCN
Bulletin 2 (9) 1958.

Finally, there was discussion on the recent Convention for the
Conservation of Antarctic Seals. The general reaction to the

Convention was certainly favourable, but Dr. Erickson proposed
three anmendnments to its terns for the neeting' s consideration

and, if approved, onward transm ssion to SCAR

The six sealing zones proposed for the Antarctic were based on the
original whaling areas adopted by the International Whaling

Commi ssion. It was agreed that these rather arbitrary boundaries
shoul d be replaced by divisions based on ecol ogi cal considerations.
Dr. Erickson agreed to subnmit a note and a map on alternative

ecol ogi cal zones, which could be used in the subm ssion to SCAR
(see Appendix 1) .

The present arrangement whereby seal exploitation in the Antarctic
woul d occur in five of the six zones in any one year, with a re-
serve zone to be rotated annually, was considered to be unsatis-
factory. It was agreed to recommend that exploitation should be
restricted to one defined area until population sizes and species
response to exploitation could be assessed. The data could be

used in the formulation of nore specific managenent proposals for
ot her zones, which would probably include a permanent reserve

zone for comparative studies. The third proposal, that scientific
data collection on the Ross seal would be best served by permtting
conmercial exploitation of the species, was rejected. It was agreed
that the present arrangement whereby a protected species could be
taken on scientific permt was preferable.

Determ nation of Priorities for Action including Delineation of
Proj ect s:

The principle need for a list of priorities was to ensure that the
[imted funds available for conservaton work were put to the nost
effective use. Many of the proposals nade at this neeting were, in
fact, directed at Governnents, which could probably inplenment them
wi t hout outside financial support.

Wthin the imediate field of interest of the nmeeting, however, it
was agreed that there were two main priorities. A conservation pro-
gramme for the nmonk seals merited the first priority. It was agreed
that an 1UCN project should be prepared in draft by M. Kenyon
(Hawai i an and Cari bbean species) and Professor Ronald (Mediterranean



species). The draft would be circulated to the Seal G oup for
coment and subsequently revised by the |UCN Secretari at.

Second priority was accorded to a programme for the Guadal upe,
Gal apagos and Juan Fernandez fur seals. Although the nunbers of
at least two of these taxa were increasing satisfactorily, all
three were still lowin total population size and regarded as
vul nerable to sone degree. It was agreed that the imediate aim
should be to provide official finance for a permanent research
worker in each area whose expenses might ultimately be taken
over by the respective governnments. The research worker would
undert ake studies on the seals, including the assessnent of
human di sturbance and nmeans to alleviate it, and ensure that the
popul ati on woul d be kept under regular surveillance. |UCN would
be requested to raise these proposals with the Governnents con-
cerned and projects should be fornmulated with the aid of the
Seal G oup, on the basis of their response.

Sources of Funding and Techni cal Cooperation

Prof essor Ronal d proposed to continue his survey of the status
and distribution of the Mediterranean nonk seal over the next
couple of months for which no outside funding was required.

M . Kenyon stated that the US Bureau of Sport Fisheries and
Wldlife had an old project on the Caribbean nonk seal and that,

i f approached by I UCN, the Bureau might fund the Caribbean species
section of the nonk seal section. Alternatively, Dr. Ling pro-
posed to explore the possibility of student participation in this
project under an exchange system operating between universities

in the Atlantic provinces of Canada and the University of the

West | ndi es.

It was noted that recommendations for research investigations
into the Kurile seal and the Atlantic walrus, for exanple, could
probably be financed by Governnents or National Research Institu-
tions under existing programres.

In the field of technical cooperation the neeting recorded its
regret that there were no delegates from Finland, Latin America

and USSR, although representatives had been invited. It was

hoped that these countries would be represented at the next neeting.

It was recomended that the Seal Group establish closer |iaison
with organi zations such as | CNAF, FAO and UFAW (the North Pacific
Fur Seal Conm ssion, the Sealing Conmission for the North East
Atlantic and SCAR were subsequently suggested as additions to this



list) and that consideration should be given to inviting representa-
tives of these organizations to attend the next neeting.

Future Structure and Functions of the SSC Seal G oup:

The neeting confirmed its approval of the proposal that the Seal

G oup should act as an advisory body to SSC/1UCN on all species of
seals and their conservation. Under these circunstances, it was
necessary to revise the G oup nmenbership to provide for better
geographic representation, including the reduction of present mem
bership fromcountries or regions that are already well represented.
Candi dates fromAustralia, Latin Arerica and South Africa were re-
conmended for the Group. It was agreed that the final conpilation
of the new Group should be the Goup Chairman's responsibility, and
Mr, Kenyon agreed to reorganize the Goup on the basis of the fore-
going advice and to submit the names of its nmenbers to the Execu-
tive Oficer of the SSC in the near future.

It was agreed that one of the imredi ate services that the G oup
could provide to IUCN was to keep it inforned of devel opments in
the seal research and managenent field, particularly in regard to
conservation matters arising fromnational or international

meet i ngs.

Anot her function suggested was that the Group could offer editorial
coments on manuscripts in the seal/marine mammal field prior to

publication. In this connection it was noted that R Harrison's
"Handbook of Marine Mammal s" woul d be sent for publication soon and
that the Group would be prepared to coment on it, if the author

was agreeabl e.

Any ot her busi ness

It was agreed that the G oup should neet again to review progress
and devel opnments in this field either in two years time or at the
next International Seal Symposium which was tentatively schedul ed
to take place at CGuelph in 1975. A final decision on this subject
woul d be made by the Goup early in 1974.

It was agreed that a press release on the neeting should be pre-
pared by Dr. Holloway, in consultation with Professor Ronald and

M. Repenning. (See Appendix 3.)



I NTERNATI ONAL REQUI REMENTS FOR CONSERVATI ON OF SEAL RESOURCES 1972

Recomendati ons of the SSC/IUCN Seal Group

First Working Meeting
Guel ph, Ontario, Canada: 18-19 August 1972

Recommendation 1 - Effect of Extensive Fisheries on Seal Popul ations

The SSC/ 1 UCN Seal G oup:

Consi dering the rapid devel opnment of intensive fisheries in many ports
of the worl d;

Real i zi ng the dependence of many seal species on the sane species of
fish that are utilized by man;

Noting, with concern, the possible effects:
of high level catches of Al aska pollack (Theragra chal cogranma) and
other fish in the Bering Sea on the fur seal (Callorhinus ursinus),

of rapidly growing fisheries for capelin (Milotus villosus) and
pol ar cod (Boreogadus saida) in the north Atlantic ocean on the harp
seal (Pagophilus groenl andi cus),

of intensive fisheries for Notothenia rossi around sub-Antarctic
i slands on the el ephant seal (Mrounga | eonina);

Recommends to IUCN that the attention of mmjor fishing nations and inter-
national fishery agencies be drawn to the urgent need for research into
the effects of commercial fishing operations on seal populations, and the
desirability, when setting naxi mum quotes for fish species, of allowng
margi ns sufficient for maintenance of reasonabl e population |evels of
predator seals, whether or not these seals are currently exploited by man.

Recommendation 2 - Surveillance of Seal Popul ati ons subjected to Control
Measur es

The SSC/ I UCN Seal G oup:

Recogni zing that the predatory and other habits of seals may be inincal
to fishing interests and that, for this reason, seal popul ations may be
mai ntai ned at |evels below their natural size;

Recommends to IUCN that it urges all nations concerned to nonitor carefully
such reduced popul ations, in order to avoid the risk of |ocal extirpation.
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Reconmendation 3 - Pollution and Devel opnent of the North Sea and
Baltic Sea

The SSC/IUCN Seal G oup:

Believing that the harbour seal Phoca vitulina around the North Sea and
Baltic Sea coasts is under sone degree of threat from pollution and the
use of estuaries for water storage;

Noting that seals may have value as indicators of the health of estuaries
and coastal regions;

Recomends to IUCN that it urge all European Governments on the North
and Baltic Sea coasts, or that have rivers which drain into these seas,
to take all possible nmeasures to curb pollution, and to assess the
effects of water storage schenes and other fornms of devel opnent that

m ght inpair the quality of the coastal environnent, with a viewto re-
duci ng such i npairnment;

Reconmendation 4 - Human Interference and Seal Popul ations

The SSC/ 1 UCN Seal G oup:

Recogni zi ng that human activity on seal hauling out grounds, particulary
di sturbance of nursing nmothers and their young, can cause significant
nmortality among seal popul ations;

Real i zing that this problemw |l becone nore acute as a result of increas-
ing tourist and other human use of presently renote beaches;

Noting that visitor education progranmes, provision of viewing facilities,
and better planning of beach utilization can alleviate this problem

Recomrends to IUCN that the attention of all nations concerned be drawn
to this problemand to the SSC I UCN Seal G oup's proposal to offer an
advi sory service to nations that arc already involved in, or are contem
plating, tourist or other devel opment of seal beaches.

Recomrendation 5 - National Programes for Seal Research

The SSC/'IUCN Seal G oup:

Recogni zing that there are still numerous gaps in current know edge of
t he geographi cal and taxononic range, population dynanics and general
bi ol ogy of many stocks of seal species;

Noting that certain countries have seal populations within their jurisdic-
tional boundaries but have no seal research programes;



Recommends to IUCN that it requests all nations concerned to encourage
or initiate scientific research on their seal popul ations.



Paper 1

The Mediterranean Monk Seal, Mnachus npnachus

by
K. Ronald
Col | ege of Biological Sciences
Uni versity of Guel ph
Guel ph, Ontario

I NTRCDUCTI ON

Al t hough the Mediterranean nonk seal was first described by Hermann in
1779 froma nmal e caught off the Dal mati on coast (18), it was well known
prior to this date by the residents of the area (11, 27). The Geek
classicists Plutarch, Pliny, Homer and Aristotle wote of seals (40,

23, 27), and they were included in Aristotle's fanous Historia Aninalia.
In mythol ogy, seals were put under the protection of Poseidon and Apollo
because the animals exhibited a "love" of the sea and the sun. Even
then the animal's docility and intelligence were noted.

Prior records of the Mediterranean nonk seal have come down to us from
bones found in upper Paleolithic levels at Ginmaldi (11, 27). Many

pl ace nanes in the Mediterranean are associated with the nonk seal, eg.
Phocis, an ancient Geek district, Foca in Turkey and Foca in Yugosl avia
(22), Fokari in the Dodecanese (Ronald, unpublished). Coins of 500 B.C.
have been found bearing the seal's head indicating its place in history
(21, 23). The nane "phoca" is Geek for a swollen or plunp animal and
it was first applied, not in the taxonom c sense to the nonk seal.

Apart from anci ent nythol ogy other superstitions have becone associ ated
with this species. Seal hunting appeared to be inportant in ancient
Greece and folklore built up so that some believed boats, tents, and
dresses made of seal fur gave protection against lightning (23). A skin
drawn around a field and then hung on a door would save that field from
hail storns (27). On a nore personal basis, a man sleeping with the

right flipper under the head woul d be cured of insomia (23, 27). It is
of interest that today a different belief exists in Lebanon, where the
fishermen adnit to the belief that a nonk seal killer will die suffering

horribly in a matter of a few days (Le Cavelier, personal conmunication).

Historically, a fourteenth century map shows an island in the Canary
group named Ya de Vegi marini, island of seal wolves, today called Lobos
Island. |In 1341 seals were included in an inventory of the Canary

I slands, and in 1434 industrial exploitation comenced in the bay of Ri o

de Oro (30).



At the time of Admiral W H Snyth's travels in the early nineteenth
century, it was reported that seals were abundant around Al exandria

and Benghazi (35).

The nonk seal may well have been one of the first phocids to be

di spl ayed publicly as it was exhibited in France and Germany in 1760,
Nimes in 1777 (10, 27), London in 1082, 1894, 1910 (27) and much nore
recently in France, and from 1958-1969 in Rodos*. The seal hol ding
tank of the Rodos Aquariumwas rebuilt in 1971 but still remains
enpty (Ronald and Tsi menidi s, unpublished).

Di stribution

Apart from the classical references the distribution is vague but
cosmopolitan in the warn; seas of Europe and North Africa. The records
are not enhanced either by the seal's secretive habits, or its predis-
position to breed in caves, often with underwater entrances. The nonk
seal is usually reported at night at sea or by day on shore, but the
latter sightings are usually on inaccessible |edges and/or inhospitable
coasts.

Records of sightings both historical (Fig. 1) and recent (Fig. 2) cone
fromthe Al neria, Spain, Cabrera, Balearic Islands (42, 4), Toul on,
Corsica, Qulf of Cagliari, Sardinia, |Is. of Pelagosa in the Adriatic
(25), @il f of Quarnero and Fort Opus in Yugoslavia (28), Chilia and
St. Ceorge Arns of Danube (39), Sable Ecrene, @ulf of Salonika, Greece
(28), Rodos, Karpathos, Kasos, Sim, Kal ymmos, Kos, Nixi, Zafinos and
Kastellrizo (Ronald and Tsi meni dis, unpublished), Cape Caliacra, Black
Sea, Bosphorus, Tantoura, El Arish (6), Fethiye and Sinbal ou in Turkey
(Manus, personal comunication), Islands off Turkey, Port Said (19,
42), Marnorica coast of Cyrenaica, Libya (35), Oran, Madeira (19, 42)
and Deserta Grande | sl ands, Canary Islands (19, 38, 29, 29, 32, 30),
African coast including Cap Barbas, Baie d Etoile, Baie du Levrier to
Cap Bl anc, Cape Verde Islands (31, 36, 16, 1, 13, 42, 23, 33, 29, 19).

The above distribution may now be historical and it would be better
summed up as Caliacra on the coast of Bulgaria; renote islands of the
G eek Dodecanese, the adjacent Turkish coast (Ronald unpublished);
Sardinia; islands between Canaries and African coast, and Cap Bl anc
(40). In physical ternms the southern limt of the nonk seal is
approxi mately 20° 49' Nwith a tenperature limtation correspondi ng
to the 20 C winter isotherm (9, 29).

*
Li ve specinen in Lisbhoa Aquarium
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Descri ption
Taxonony

The published descriptions of the nonk seal are as varied as its distri-
bution. The original scientific description by Hermann (18) was the
first for any of the three nonk seals (M nmpnachus, M tropicalis and
M schaui nsl andi) and was made from a specinmen stored in Strasbourg.

He nanmed it P. monachus. Later Buffon (1782) described the sane ani mal
wi thout realizing that Hermann had already done so. In 1785 Boddaert
(7) using Buffon's description renamed the seal Phoca al biventer. The
generi c name Monachus was first suggested by Flemming in 1822 (15).
Synonomy exists in the names Phoca bicol or, Phoca | eucogaster, Phoca
her manni, Phoca crinita, Mnachus nediterraneus, Leptonyx nonachus,
Lept or hynchus nonachus, Pel agi os nonachus, Pel agius sp., Pel agus sp.
Pel agi as sp. and Rigorn sp. (22).

Mor phol ogy

Seal pups, at birth, are approximately 1 min length and weigh - 20 kg.
Their coats vary in colour from dark brown to black and the fur is
soft and woolly, 1.0 - 1.5 cmin length, and does not lie close to the
animal's body (17, 23, 34).

Fermal e seals are nore like the pups than adult males in their col ouring;
the fur being dark brown with yellow tips and with no light ventral
patch (19). The mature fermales weigh from62.5 to 302 kg and neasure
approxi mately 280 cm (22, Ronal d unpublished), although there is one
reference to a 380 cmlong animal (39). There is variation in colour

in adult males from dark brown to black with slight yellow sh patches
along the centre of the back and belly. The hair of adult seals is
short 0.5 cmin length, bristly, lying close to the animal's body (34,
27) . The aninal's whiskers are light yellow to brown and snooth; in
cross section they are oval shaped (34, 27, 39).

Seals fromthe Black Sea are described as being grey and showing a
browni sh hue dorsally, and ventrally they are yell owi sh-white. There
is a definite dark dorsal stripe, varying from 30-18 cm fromthe
sternumto the caudal region (1). This same group of seals has broad
heavy teeth with the nornmal 2 incisors in each side of the jaw. Their
recorded | engths and wei ghts have shown considerabl e variation due not
only to individual differences but also due to the age of the anina
concerned. The tail is darker with yellowi sh edges. On ventral parts
in the anal region there is a small area of dark brown fur. Front
linbs are darkish brown in inner parts and light brown on outer parts
(39).
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I nt ernal Anat ony

In an 62.5 kg. 1.54 mlong seal the liver was vol um nous, up to 2.25 kg.
the brain weighed 365 g, the nine |obed kidneys weighed 280 g for the
right and the left 258 g, the structure simlar to that of the bear.

The intestines and partially filled stonmach (988 g) weighed 3.6 kg. The
total length of the intestines was 8.74 m The large intestine however
was typically short, nmeasuring only 0.4 min length (39).

There are some norphol ogi cal differences in the skull confornmations of
the young and old seals, mainly in the conformati on of the nasal bones
and the devel opnent of the occipital crest and zygomatic arch.

The dental fornmula is i %—, c %—, n1%—(2) in the adult M nmonachus, where-
) . . 2113
as the mlk dentition is 513

dentition of the three species of Monachus (22).

There is a profound difference in the

The nonk seals are closely allied to the Antarctic seals and have
simlar structural characteristics. They have unusual skulls with the
brain case approximtely equal in length and breadth, and an el ongated
parall el sided orbital region (22) .

The oesophagus is situated mainly to the left of the trachea. The heart

is oval shaped. The larger blood vessels are dilatable. The venous sinus
is a dilation of the inferior vena cava and is conparatively large. The
left renal vein is alnpbst as large as the large vena cava and is formed by
the union of 3 large vessles and the superficial plexus of the kidney.

The gall bladder is nultinucleate. The left lung is larger than the right.
The bl adder wall is very thick, the prostate reduced, the penis neasures

8 cmin length, with a baculum?7.8 cmlong (27, 114, 22).

Br eedi ng

Little is known of the breeding habits of the nonk seal. It is believed
to have a gestation period of 11 nonths (41). The pups being born on
land in Septenber and Cctober and not entering the water until they are
weaned fromtheir tetra mammmate nmother, at 6 - 7 weeks. The seals remain
with their nother for three years, breeding at 4 years of age (27, 19).
As the conplete breeding cycle takes 13 nonths, breeding probably occurs
every second year (22, 19).

The breeding colonies are believed to exist along the coast of Ri o de
Oro on the Tropic of Cancer, the Spanish Sahara (42, 12, 33, 22, 24),
the Turki sh coast between lzmir and Antalya and the nearby G eek Islands,
and possibly within the Black Sea, near the nouth of the Danube and Cape
Caliacra, Bulgaria (39). It appears that the breedi ng popul ation of the
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Cape Verde Islands may no longer exist (J. Preto, Junta de |nvestigacoes
do U tramar, personal communi cation).

Food

The nutritional sources vary fromthe green algae (39) to eels, carp
whiting, sardines, bonito, octopus (J. Preto, personal conmunication),
| obsters (6, 17), herring (3), Dentex, Labra (8, 22), nackeral (39
anchovy, plaice, flounder (23), other flat fish (27), and other fish
species. There are records of seals eviscerating fish (17), eating
fish head first, and feeding only while in water (22).

Behavi our and Physi ol ogy

The very few references to the behaviour of the nonk seal nostly refer
to its phonations. Wen annoyed or wounded it nakes a noise simlar
to a wounded dog, yel ping, barking and howling (27, 33, 39).

The only other references are to the nonk seals secretive habits and
its utilization of inaccessible or difficultto reach areas nmaking it
hard to census (27). The seal apparently does not mgrate for any dis-
tance (27, 39) and nothing is known about its physiology. |In oaptivity
in Greece a specinen was reported as being sonmewhat aggressive and this
may wel | have been why it survived for eleven years (Y. lonnis, per-
sonal conmuni cati on).

Par asi tes and Di sease

The helm nth fauna of the gastrointestinal tract is fairly diverse

with records of the nenmtodes Contracaecum sp. in great quantity (39);
C. osculatum (20, 5, 26), Terranova (synonym of Porrocaecum and
Phocanenn) decipiens in |lesser nunbers (39), and Anisakis pegroffi (22).
The Cestoda are represented by Di phyllobothrium sp. (39), specifically
coni ceps, el egans, |anceolatum hians, |latum and Di pl ogenophorus
tetrapteus; Bothriocephalus sp., and an inmmture formunder the nane
"Cysticerus cellulosae' (22). |In a Black Sea nonk seal, swellings were
found, containing cestodes which conpletely occluded the intestinal

| umen. These swellings were repeated down the intestinal tract be-
comng fewer near the junction of the snall with the large intestine

(39).

In some skel etons exam ned there has been evidence of ankyl osing
spondylitis, and osteoarthritis of the lunbar-sacral joint (23).



Popul ati on Estimates

There are no accurate data for the ratio between the sexes of M nonachus.
For a related species (M schauinslandi), the ratio was 51%male to 49%
(37). The capture records of M nonachus show a predoni nance of females.
This may be due to the fermale's habit of searching further afield for

food than the male, hence it is nore likely to be captured (39).

Popul ation estimates for a sensitive, secretive, anphibious nmarine manmal
are always tentative but there would seem to be agreement as all data

i ndicate a decreasing population. Estimates nade in the last tw decades
range from a maxi num of 5000 (27, 23), through a nore cautious 1000 to
5000 (38), to less than 500 (19, 13). More recent local estimates for
Lebanon were 60 in 1952, and 20 in 1972 (Le Cavelier, personal comuni ca-
tion), for Cyrenaica 20-30 individuals (35), Port Etienne-Cap Blanc 200
pl us, Dodecanese 200 plus with nunerous (60) sightings of young and old
animals in 1972 (Ronald and Tsinmenidis, unpublished), and a Black Sea
group of 100 (39).

An estimate of 500 - 1000 Mediterranean nmonk seals would be enticing, and
perhaps just as justifiable as any other at present.

If the feelings of Geek fishernen are any indication of the universa
attitude towards the nonk seal there may be little possibility of nairi-
taining the species at any level. They are, with few exceptions, con-
sidered as pests, confused with the small whales and bl aned for any
failure of the fishery. |In fact, many sightings are nost |ikely of

dol phins, as fishernen do not, in many cases, discrimnate between the
two marine mammal s. In 1971 the dol phin was still bountied. The use
of nylon nets and the expanding fishing industry have already had sone
effect on the population (39). The expanding popularity to hunmans of
insular areas of the Mediterranean and African coasts may drive the
secretive nmonk seal to its physiological limts. The increasing

pol lution of beaches by hunan and agricultural wastes, the effluents
of increasing industrial expansion and housing devel opnents, the ad-
vent of new nmethods of travel over, on and under water, may well force
the monk seal outside its present geographical linmits. As it now
represents one of the two relic species of seals in the world, it may
have little chance to escape its climatological limts.
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RECOVIVENDATI ON

The population is now estimated at between 500 - 1000 this may
well be the last tinme any recomendati ons can be of val ue, hence
there should be i medi ate and decisive action if this species is
to survive.

The World Wldlife Fund be approached to support such an opera-
tion both, through its good offices in the procedures of interna
and external affairs of those countries concerned, and through
financial support.

The study of the distribution and incidence of the nonk sea

be continued and expanded under the auspices of the governnents
concerned. The University of Guelph is ready to coordinate this
research.

That all governnents holding territorial limts bounding the
Mediterranean Sea (in its total sense), Black Sea, and the coast
of Africa fromTangier to Dakar be requested to include the
Medi t erranean nonk seal, M npnachus, in their protective

| egi sl ation.

| medi at e neasures be nade to live capture a select group of
M rmonachus for study of their physiology and behaviour.
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Paper 2

Extract from the IUCN s Red Data Book: -

SAI MAA SEAL

Phoca hi spi da sai nensis (Nordquist, 1099)

Order Pl NNI PEDI A Family PHOCI DAE

STATUS Rare. Confined to the Sai maa Lake system Finland. Nunbers
reduced to 40 in 1958 by persecution; populations have now increased
as a result of legal protection, and control of certain populations is
necessary. Parts of Sainmma Lake are avoided by the seals because of
pollution. A nanagenent plan for the nmmi ntenance and regul ati on of
popul ations is needed, and pollution nmust be controlled

DISTRIBUTION A relict that existed in the early post-glacial period
between the Baltic and Wiite Sea. Confined to the Lake Sai nma system
for some 8,000 years. Probably three separate herds exist at present
in Sainmaa Lake and a series of connected |lakes to the north-east. The
town of Savonlinna, which is located on s, narrow strait separates the
southern and central herds, and the |ong, narrow Hanhivirta Sound pro-
bably isolates the eastern herd from the remainder. (1; A Haapanen
1966, pers. comm; H. Luther 1966, pers. comm)

POPULATION In 1958, total population estinated at 40; in 1966, sanple
counts by the State Gane Research Institute suggested an increase in the
total population to approximately 200-250 animals. (A Haapanen 1966
pers. comm) The increase occurred apparently as a result of |egal
protection. The earlier decline probably resulted from persecution by

| ocal people, particularly fishernen. Follow ng conplaints from fisher-
men in the early 1960's, the Mnistry of Agriculture issued |icences

(16 in 1965/67) to shoot seals in the area of denset population. (A
Haapanen 1966, pers. conm)

HABI TAT Freshwater |akes. Sainmma |ake occurs at an altitude of 76 m
and is cut off fromthe sea. (1) The southern part of Lake Sai naa has
becone badly polluted in recent years and is now avoi ded by the seals.
(A Haapanen 1966, pers. comm)

CONSERVATI ON MEASURES TAKEN Totally protected by law since 1958. The
State Gane Research Institute has been undertaking ecol ogi cal studies
on the seal since the m d-1960's.




CONSERVATI ON MEASURES PROPOSED Pol lution of the |ake system nust be
curbed and a nanagenent progranmme devel oped for the maintenance and re-

gul ation of seal populations.

REFERENCE 1. Scheffer, V.B. (1958): Seals, sea lions and wal ruses.
Stanford: Stanford University Press.




Paper 3

Kuril e Harbour seal (Phoca kuril ensis)

by

Yasuhi ko Naito and Masaharu Ni shi waki

Ccean Research Institute,
Uni versity of Tokyo,
Nakano, Tokyo, Japan

I NTRCDUCT! ON

In recent years, concern about the Kurile seal Phoca kurilensis

(= Phoca insularis) is increasing; however, information on this sea
is quite inadequate and it is difficult to reviewits status. In
this paper, information on this seal in Hokkaido is based on the

i nvestigations perfornmed by us from 1969 to 1971.

Concerning the scientific nane, MLaren (1966) used Phoca kurilensis
i nstead of Phoca insularis, recognizing the priority of Inukai (1942).
In this paper we also enploy the nane Phoca kuril ensis.

Hi story

Di scussions on the Kurile seal seemto be originated from the report

by Inukai (1942). He reported the new harbour seal Phoca ochotensis
var. kurilensis (Phoca ochotensis is a synonym of Phoca vitulina |argha)
fromthe southern Kurile Islands and Hokkai do. However, unfortunately
hi s morphol ogi cal key was only pelage, and he had not referred to the
clear keys such as skull. Afterwards Scheffer (1956, 1958) introduced

I nukai 's paper, and did not recognize the new seal reported by I|nukai
but suggested it to be one of many synonyms of P. v. l|argha. However,
in the southern Kurile Islands, Belkin (1964) and Belkin et al. (1969)
studi ed the sane seal as Ilnukai reported, and gave a new species nane
Phoca insularis to this seal show ng clear norphol ogi cal and ecol ogi ca

di ff erences.

Concerning the origin of this seal, we nmay trace it to Allen's report
(1902). He reported phoca stejnegeri basing on the specinens collected
by Stejneger from Conmmander Islands in 1083. Since the skulls and
dentitions of P. stejnegeri are quite simlar to those of P. kurilensis
coll ected by us in Hokkai do, we suppose that this seal seens to be a




synonym of P. Kkurilensis. However, pelage colouring seens to resenble
to that of Pv. largha rather than P. kurilensis.

Mor phol ogy

Pel age colouring of P. kurilensis differs in our data from that of

P.v. largha collected from the southern Sea of Okhotsk. |Its general

| andscape is nmuch darker than P.v. largha both in the back and ventral,
and this characteristic colouring gives rise to the comon nane of
"Kurofu or black-pattern seal". Concerning the patterning on the back,
there are several clear white rings ranging 9 x 3.5 cmto 3 x 2.6 ¢cm
(Belkin et al, 1969) . There are also a few speci mens which do not show
such clear white rings. On the ventral side, there are not so clear
patternings but brownish irregular and unclear patterningsare shown.
New born pups bear no white coat; however, we exceptionally collected
one new born pup from Nenuro Peninsul a which bears creany white coat
(Naito and Nishiwaki, 1972).

Concerning the body length, this seal is larger than P.v. |argha.

The finally attained nean body length, is suggested to be about 186 cm
inmle and 169 cmin female, whereas the finally attained nean body
length of P.v. largha is 170 cmin male and 159 cmin female (Naito and
Ni shiwaki, 1972). In our study the maxi num body |ength of this seal

is 191 cmin male and 186 cmin female, but Belkin et al. (1969) re-
ported the maxi num body length to be 181 cmin male.

Birth length is also larger in this seal. The mean body |ength of 20
new born pups with unbilical cord is 980 nm whereas birth |ength of
P.v. largha is estimated to be about 850 nm (Naito and Ni shiwaki, 1972)
and 76-81 cm (Tikhomrov, 1971).

Concerning the skull osteol ogy, description was already made by Bel kin
(1964) and Belkin et al. (1969). W also exam ned the skulls of 32
mal es and 62 fermales in P.v. largha, and 21 nales and 32 fenales in P.
kurilensis. General view of skulls of two seals resenbles each other,
but clear differences between two seals were observed in follow ng
points. The skull of P. kurilensis is larger than that of P.v. largha
in zygomatic breadth, nmastoid breadth, height of brain case, rostral
breadth, breadth and hei ght of lower jaws, and well-devel oped sagittal
crests were observed only in P. kurilensis (Naito, in preparation).
Furthernore, we found the difference of hyoid bone as a clear key to

di stinguish the two seals. In Pv. largha well-devel oped basi hyoi d bone,
t hyl ohyoi d, kerat ohyoid, epihyoid, stylohyoid and tynpanohyoid bones are
observed. However, in P. kurilensis no tynpanohyoid bone is observed

and the stylohyoid bone is very much snaller than that of P.v. largha
(Naito, in preparation).
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Geogr aphi cal range

Information on the distribution of P. kurilensis is very scanty
inspite of increasing interest in this seal in recent years. |[nukai
(1942) suggested that this seal is distributed along the Pacific coast
fromHokkai do to the northern Kurile Islands. Belkin (1964) collected
many sanpl es and nmade observations in the southern Kurile Islands, and
he stated that this seal stays on the coastal area throughout year.
The southern limt of the distribution is suggested to be Point Erino
(I nukai, 1942), and our studies support him On the other hand, the
north-east limt of its distribution is still unknowm |nukai (1942)
first suggested that the north-east limt of the distribution is the
northern Kurile Islands; however, Allen (1902) reported P. stejnegeri
from Commander |slands of which skulls resembled the skulls of P.
kurilensis. Belkin et al. (1S69) also collected P. kurilensis from
the sane islands and east coast of Kanthatka, and noreover they
suggested that the Pribilov Islands nmay be included in the extended
distribution area. W suppose there should be sone discussions

whet her their distribution area extends to Pribilov |slands; however,
recently Fay and Burns found seals fromwestern Al aska which have the
i nconpl ete hyoid bones like P. kurilensis, and they also found that

P. richardi has conplete hyoid bones like P.v. |argha (personal
conmmuni cation, 1972). Therefore, the seals found by them seemto be

P. kurilensis rather than P. richardi. From these findings, the dis-
tribution cf P. kurilensis seens to extend far east along the
Al eutian Islands to western Alaska. But we are still not sure where

the eastern lints of the distribution are and how they relate with
P. v. richardi

Haul i ng ground in Hokkai do

P. kurilensis does not migrate offshore but stays in coastal areas

t hroughout year: the hauling grounds are formed on the coast of snall

i slands or rocky reefs which are well protected from outer threats or
waves in the southern Kurile Islands (Belkin, 1964; Belkin et al., 1969).
I n Hokkai do, such hauling grounds were al so observed. According to the
fishermen and hunters in Hokkai do, there are several hauling grounds
wher e pupping takes place. Such hauling grounds are distributed al ong
the Pacific coast from Point Erinmp, the southern limt, to Nenuro
Peninsula (Fig. 1). All of the hauling grounds in Hokkai do are forned
not in sand coast but in narrow rocky shores under cliffs of snmall is-

| ands or rocky reefs which seened to be well protected from outer threats,
and they usually sank under water in the tine of high tide, so that

seal s cannot haul out every tine.

On these hauling grounds pupping takes place in May, except Point Erino
wher e puppi ng season is fromlate May to the end of June or, rarely, to
the begi nning of July, According to the hunters, the new born pups go
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into the water with their nothers soon after birth. Waning occurs at
about the end of June, 1.5 nonths after birth (Naito and Ni shi waki ,
1972). Before weaning pups were observed with nother and seened not
to nmove from one hauling ground to another.

Popul ati on size

In this paper, nobst of the information on the popul ation nunbers in
haul i ng grounds cones from fishermen and hunters, as follows:

Point Erinmo: seals appear fromthe end of April and disappear at
the end of October. The maxi num popul ati on nunber is supposed
to be about 150 in August.

Dai koku island: seals appear around this island and Akkeshi Bay
t hroughout year. Popul ati on nunbers became maxi num in breeding
season (May). The nunber on the hauling ground is about 50-100
i ndi vi dual s.

Hokake reefs: seals appear throughout year and popul ati on nunber
is about 50-100 individuals in spring and autumm.

Futatsuiwa island and reefs: seals appear throughout year except
January and February when the sea begins to freeze along the
coast and drifting ice floes corns through Nenmuro Strait. Num
bers increase in May when pupping begins to take place. Maxinum
popul ati ons seenmed to be about 50-100 individuals.

Moyururi island: we made the observation on this island from the
9th to the 13th of June 1969, fromthe 2nd to the 6th of Apri
1970, and fromthe 22nd to the 26th of June 1971. In the first
observation the maxi num of 75 individuals, including 4 pups,
were observed. In the second and third observations, we found
92 and 85 (including 7 pups), respectively.

O her places: there are sone other places where these seals hau
out. Shiranuka coast, Cchiishi coast and Yururi island are
known as haul i ng grounds; however, population nunbers are not so
| ar ge.

It is quite difficult to estinmate the popul ation size by counting the
nunber of seals on hauling grounds. W do not know their minor nove-
nments from one hauling ground to another, or seasonal mgrations along
the coast between Hokkai do and Kurile Islands. W do not know the

wi dely di spersed popul ation along the coast, and besides their |anding
behavi ours are al so unknown. W are very nuch lacking in such infornma-
tion; however, very rough popul ation sice can be given as nentioned
above.



Russi an bi ol ogi sts made an investigation of the southern Kurile Islands
in August 1963 and found this seal in all of 28 southern Kurile Islands
(Bel kin, 1964; Belkin et al., 1969). |In these investigations the

| argest popul ati on was observed in Maloi island (676 individuals); also,
286 seals in Schikotan island, 238 in lturup island, 148 in Makanr uski
island, 100 in Dem na island, 80 in Lisink island and 92 in Sinushir

i sland were observed. About 1700 seals in total (except pups) were
found in the 28 southern Kurile Islands, and the total popul ati on was
estimated to be 2000-2500 (Belkin, 1964). However, we suppose this
nunber is a low estimation. In recent years the distribution of this
seal seens to extend as far east as the Aleutian |Islands or. western

Al aska, Therefore, the population could be nore than double Belkin's
estinmation. But we suppose its popul ation would not be large as P.v.

| argha, for its habitat is limted to the narrow i sl ands.
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Paper 4
The Kuril e Harbour Seal = Pagophobic Harbour Seal
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V. A. Bychkov
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Phoca vitulina richardi Gay, 1864; Phoca stenegeri D. Allen, 1902;
Phoca ochotensis kurilensis Inukai, 1942; Phoca insularis BelKkin,
1964.

The specific status of pagophobic f or mof the spotted seal is well sub-
stantiated (14, 15, 16).

Di stribution

This seal has been knov7n from the 18th to the 19th centuries fromthe
northern part of the Pacific Ocean, as well as from the Bering and
Okhot sk Seas (9, 13, 17). At present it is known from Point Barrow
(10) to Mexico (3, 0O, 18); in Asia its range includes coastal regions
from Kar agi nski |sland to Hokkaido (1, 2, 5).

Bi ol ogi cal Features

The adult animal is 160-179 cmin length (2) and weighs 59-73 kg (19);
newborn pups 87-91 cmand 10-12 kg (19). Most males nmature in the

5th to 6th year (4), females at 3 years (3,4,8). The gestation period
is 10.5 nonths (3). The pups are born fromthe end of April to July
(2), or fromthe end of May to June (8), or fromJune to Septenber (3).
Lactation continues for 4-6 weeks (3, 8, 19), or 2 weeks (2). Mating
occurs two weeks after lactation (3). Ovulation was observed in
Septenber (3, 8, 19). Delayed inmplantation (latent time) occurs for
1.5 to 2 nonth,", 97%of the fermales remain productive for 28 years.
The maxi num | ongevity is 30 years (3) .

Moulting is slow and has two peaks of activity, one April-My the

ot her August-Septenber (21). The main food is fish and invertebrates,
nanely Theragra ehal cogramm, Hexagrammus superciliosus, Thal eichthys

paci ficus, Clupea pallasi, Pleuronectidae, Gadi dae, Sal noni dae, Brachyura

sp. Paroctopus apollyon (11, 12).




Popul ati on stat us

The total popul ation along the coast of America is estimated at 50, 000
to 200,000 (18). Recently, the nunmbers in British Colunmbia have been
estimated both at 17,000 - 20,000 (20) and 35,000 (3, 8); near Tudjidak
Island as 12,000 - 17,000 (4), and along the Al aska coast as 6,000 (11).
In Asia, there are only estimates for the Kurile popul ation, they are
bel i eved to number 2,000 (2).

Habi t at

The habitat condition has not been studied to any great extent.

Research and conservati on

The distribution, biology, nunbers, and taxonomy of |ocal stocks are
being studied on the Kurile and Commander |slands by the Pacific
Research Institute of Marine Fisheries and Oceanography (PINRO). Since
1970, the conmercial harvesting (2, 13), as well as sport and amateur
hunting (5) of pagophobic spotted seals in the waters of the Soviet far
east have been prohibited. The relative scarcity of this form al ong
the Asiatic coasts has caused it to be included in the List of Rare

Ani mal s by the USSR (5).

Concl usi on

Considering the increasing possibility of a sealing industry as well

as an intensive devel opnment of the coastal zones, it is time to consider
in various regions, the creation of natural reserves. |In the USSR

Kar agi nski, Commander, Fox, Shikotan, Dem n, Panfilye, Makanrushi,
Simushir and lturup Islands are recommended as reserves (5).
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Paper 5

The Laptev Wal rus, Qdobenus rosmarus |aptevi Chapskii 1940

by

V. A. Bychkov
Paci fic Research Institute of Marine Fisheries and Cceanography

US SR

Di stribution

Formerly, central and western parts of the Laptev Sea, as well as eastern
parts of the Kara Sea and western areas of the East-Siberian Sea (1, 8).
Until the 1950's, there were landing places on the islands: Preobrajeniya
Pest chanyi, Begitchev, Kotelny, Bel kovski, Bennett, Faddey, Novaya Sibir,
Zhokhov, Henriette, Andrey, Retter, Dunay, Yerkogor, Kuba, Komsonol sko
Pravdy (2, 5, 7, 8). There is no apparent change in the present distribu-

tion.

Bi ol ogi cal features

Seasonal nobvenents are rather restricted. In the spring and sunmer,

wal ruses appear near the shores fromnorthern and central parts of the
Laptev Sea, and in autum, they nove northwards for wintering (5, 8).
Walruses live in the high sea, near |eads and polynias; they lie on flat
sea shores and on the ice (1, 3, 5). Animals occur mainly within water
areas 20-30 mdeep (3, 7, 8). Mles mature at the beginning of the 5th
year: mating and pupping occur in a short period. The majority of females
mate first in the 3rd year, parturition occuring in the 4th. Marc pupping
occurs at the end of April and first half of May (4).

Popul ati on status

This subspecies is stable and not numerous. |In 1907, there were many
wal ruses on the shores of Begitchev Island (1). 1In 1924, |arge herds of
wal ruses were seen on the Novosi birski Islands (6). |In 1920-1935, the

nunmber of wal ruses on the coastal l|anding places in the Prontchistcheva
Bay was estimated as several hundreds, on the Andrey Island - 200, Bel kovski

Island - 300, Vstretchny Island - 1,000 (5). 1In 1953, there were 2,500 -
2,800 wal ruses on the Pestchanyi Island, and in 1954 approximately 3,000
(4). In the 1930's, total nunbers of the subspecies were estimted as

6,000 - 10,000 (1).



Habi tat condition

WAs not studied.
Conservati on

According to the Decree of the Council of Mnisters of the RSFSR "(n
the measures to protect Arctic animals" of Novenber 21, 1956, state

wal rus harvesting was prohibited from 1957. As an exception, parti -
cipants of some Arctic expeditions and native people can take wal ruses
for subsistence.

Concl usi on

It is necessary to declare the main |anding places of Laptev walruses
as reserves (5).
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Paper 6

Atl antic Wal rus, Odobenus rosnmarus rosmarus L., 1758
Novaya Zem ya Popul ati on

by
V. A. Bychkov

Paci fic Research Institute of Marine Fisheries and Cceanography
US SR

Di stribution

In the I X - XVI centuries, the range of the Novaya Zem ya popul ation

i ncluded the White, Barents and Kara Seas (4). In the first half of XXth
century, walruses occurred in the waters between Kol a Peni nsul a, Yamal
Peni nsul a and 81°N (4, 11). In 1956-1959, walruses were seen near

Franz Josef Land, western coasts of Novaya Zenm ya, Vaigach, Kildin and
Kol gner 1slands, as well as near the coasts of Yamal, Karin and Kol a
Peninsulas (1). 1In recent years, the walrus range has not been studied
in detail.

Bi ol ogi cal features

It is supposed that wal ruses of this population nove by the follow ng ways:
inwnter and spring, they occur in the south-east of the Barents Sea; in
spring, they mgrate northwards and through the Karskye Vorota Straits

into the Kara Sea; in autunm, they nove to the wintering grounds using the
sane route (5, 11). There is also evidence that in sumrer sone wal ruses

m grate from Novaya Zem ya to the Franz Josef Land (10). At any season

wal ruses are often on the sea ice, and in sumer and autumm on the shore

as well (6, 10, 11). It is believed that the reproduction rate is very |ow.
Birth and mati ng occur in April-June, Females are mature at the age of

3-4 years, and nales at 5 years. A female usually has one pup every second
year. Lactation continues for 2 or nore years (6, 10).

Popul ati on status

In the XVII century, walruses were abundant on the Sharapoy Koshk

(vestern shores of Yemal Peninsula), (8). Inthe XVIII - Xl X centuries,

wal ruses continued to be rather comon near Novaya Zem ya and Franz Josef
Land (2, 9). In the 1930s, the total nunber in the Kara Sea did not exceed
3-4 thousand (5). In 1956-1959, they were only observed near Kol a Penin-
sul a, Novaya Zeml ya, Vaigach Inland and Dickson Island (1). A decrease in



wal rus stocks in the Novaya Zenml ya area was linked with the intensive
harvests in the XVIIl and XI X centuries (4, 5, 7). On the other hand,
N. A. Smiznov supposed that the decrease of wal rus range was a result
of natural degradation (4).

Habi tat condition

Not studi ed.

Research and conservation

In the U S.S.R, harvesting of Atlantic walrus was first limted in
1921. In 1935, the state harvest from sealing vessels ceased; in 1949
killing wal ruses by any fishing and sealing industry was prohibited.
From 1957, hunting for wal rus was banned for all Soviet citizens (3),
excluding a limted harvest for subsistance needs of native people and
expeditions (3). 1In 1971, the Novaya Zenl ya popul ation of Atlantic
wal rus was included in the list of Rare Animals of the US.S.R (3).

Concl usi on

It is necessary to bring to public attention and |ocal game managenent
organi zations the need to strictly control the regul ati ons concerning
the protection of walrus, as well as to carry out education progranmes
(1). At first, it is necessary to conpletely prohibit the harvesting
of wal ruses for any expedition; to carefully protect fromthe various
di sturbances the coastal |anding places and haul out places on the sea
ice (3).
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Walrus in the Sval bard Area
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Torger @&itsland

Institute of Mari ne Research

Directorate of Fisheries
5011 Ber gen- Nordnes, Norway

I nt roducti on

The natural history and general distribution of the Atlantic

wal rus (Qdobenus rosmarus) is reviewed in the next Paper by AL W
Mansfield. According to hima small geographically isolated walrus
popul ation exists in the north-east Atlantic, confined to the east
coast of Greenland, Spitzbergen (Sval bard), Franz Josef Land, and
the Barents and Kara Seas.

In this report an attenpt is nmade to discuss the present status of
the north-east Atlantic population. A sumrary, if fragnentary, of
the history of walrus hunting in the north-east Atlantic serves to

i ndicate the fornmer range and abundance of the popul ation. Existing
regul ations are outlined and recently reported sightings at Sval bard,
whi ch may be used as an indication of present distribution and abun-
dance of the walrus in that area, are summarized. Finally reports

of southward stragglers are sunmarised in order to make avail able all
supporting evidence from Norwegi an sources.

In preparing the report | have had to |lean heavily on work done by
others. In particular | would like to nention the efforts made by
Cand. real. Magnar Norderhaug, Norsk Polarinstitutt, to collect new
information on the walrus in the Sval bard area.

Hunt i ng

Statistics on catches of walrus in the Svalbard area were conpiled by
Leng (1972). In his review of available data he shows how the wal rus
was abundant on Bjgrngya during the first years after its discovery

in 1596. Several expeditions took substantial catches on the island
during the first few years of the seventeeth century. As an exanple

it may be nmentioned that one ship caught nmore than 900 wal ruses on

Bj grngya in 1608. Walrus Hunting at Bjgrngya seens to have stopped
with the devel opnent of bowhead whaling at Vestspitsbergen from 1611 on.



However, a Norwegian wintering party caught sone 750 wal ruses on

Bj or ngya in 1823-1824, and in 1824-1825, 677 were taken. Later
expeditions were less successful and the last record shows that only one
wal rus was caught on Bjgrngya in 1865-1866.

It may be assuned that during the years of inshore whaling at Spitz-
bergen from 1611 to about 1650, quite a nunmber of walrus were taken as
a by-catch. The walrus lost its attraction and catches nust have de-
creased as the whalers noved out into the pack ice and offshore waters
to find the remaining whal es. However, there were occasional catches
of wal rus, even after the cessation of shorebased whaling around 1710,
when the ships came close enough to land to discover the aninals.

Russi an hunters cane to Sval bard before 1720, and shorebased w ntering
expeditions as well as ships during sumrer certainly caught many wal ruses
through the years, though very little infornation is available on their
catches. Six to eight Russian ships visited Sval bard every year up to
1808, but the Russian hunt stopped during the Angl o-Russian war of 1808-
1812. After the war only one or two Russian ships visited Sval bard every
year. A fewrecords are available, and it may be nentioned that two
groups - about 40 people all told - caught 1200 wal ruses at Sgrkapp

Vest spitsbergen, in the winter of 1818-1819 or the next winter, and a
party of 20 caught 1100 wal ruses in Bellsund, Vestspitsbergen, in 1822-23
The Russian hunters stopped their activity at Svalbard in 1853.

Norwegi an hunting at Svalbard and in other Arctic areas devel oped quickly
from 1821 on, and occasional expeditions fromother countries, e.g. from
Copenhagen and Hanburg, hunted walrus in the Sval bard area during the
1830s.

Nor wegi an wal rus catches increased from about 300 in 1821 to about 1600
per year in the early 1830s. For the period 1836-1873, only fragnentary
records are avail able, but annual catches between about 100 and 1300 are
i ndicated and the average annual catch for the years 1841-1845 was 222.
From 1874 to the year 1900, annual catches varied between the less than
100 in 1895 to the all-tinme record Norwegi an catch of 2261 walruses in
1887. Catches from 1901 up to the First World War were small, appreciably
less than 300 walruses in any one year. Data are inconplete for the very
i ntensive hunt at Sval bard during the war and a few years thereafter, but
fairly good catches were taken for nearly ten years from 1924 on, with
annual catches between some 200 in 1926 and 1929 and nore than 1000 in
1925.

Wth a few exceptional years, Norwegian catches in the north-east Atlantic
have been insignificant from 1932 on. However, in 1949 and 1951 one Nor -
wegi an ship caught 623 and 1175 wal ruses off the northern coast of west

G eenl and.



When Norwegi ans started hunting in the 1820's there were still a consider-
abl e nunber of walruses at Bjgrngya in the south, but the aninmals quickly
di sappeared fromthis island after 1830.

Wal rus hunting continued, mainly on the west coast of Vestspitsbergen up
to the 1860's. Hunters then noved to the |ess accessible northeastern
and eastern areas of Sval bard. Nordaustl andet was circummavigated in
1863 and | arge nunbers of walrus were found and caught. The walrus was
abundant east of Nordaustlandet as late as 1887.

In 1886 wal rus hunters visited the waters around Franz Josef Land for the
first time, and from 1896 these islands and the pack-ice around them were
regul ar hunting grounds for Norwegi an sealers. Thus nost of the good

wal rus catches from 1924 to 1931 were taken by engine-powered ships in
this area, and it is unofficially known that one Norwegi an ship caught
about 50 wal ruses in the pack-ice near Franz Josef Land as late as 1953,

In 1886, Norwegians also started hunting for walrus at Novaya Zemnl ya
and in the Kara Sea, and catches in this area account for a significant
part, nore than half of the total Norwegian catch in sonme years, during
the period up to about 1910. Also a total of 77 walruses are said to
have been taken by Norwegi an expeditions to north-east Greenland in the
years from 1903 to 1908.

Regul ati ons

Concern in Geenland and Denmark caused by the Norwegi an wal rus catches
off west Geenland led to consultations between Danish and Norwegi an
authorities and a consideration of the status of walrus stocks in the
North Atlantic. Sonewhat late, it was found that the walrus was depleted
to such a degree that the species could no |onger sustain any significant
Nor wegi an harvest, and the walrus was given conplete protection through

a total prohibition of walrus hunting by Royal Decree of 20 June 1952.
This Decree which is still in force, was given in accordance with the
Sealing Law of 14 Decenber 1951 (Anon. 1966).

The Sealing Law, and consequently also the Walrus Decree, applies to
"sealing inside the Norwegian fisheries limt, and to sealing carried out
by Norwegian citizens, inhabitants of the country or by Norwegi an conpanies
and ot her organizations outside the Norwegian fisheries limt"

The Norwegi an- Sovi et Seal i ng Agreenment of 1958 (Anon. 1959) which applies
to north-east Atlantic waters east of Kap Farvel, Geenland, also includes
a provision that the catching of walrus is forbidden throughout the year.
The Agreement thus confirms both the Soviet total prohibition of walrus
hunting in the western Soviet Arctic since 1956 and shi p-borne hunting
since 1934, and the Norwegian total prohibition since 1952.



Recent sightings of walrus at Sval bard

The only known direct evidence of the effect of the walrus protection
comes from observations at Sval bard

Nor der haug (1969) reported 18 observations of walrus in the Sval bard
area in 1960-1967, and has included an additional 19 observations from
1966 to 1970 in later reports of animal |ife at Sval bard (Norderhaug
1970a, 1970b and 1972). One additional observation of three animals -
one mal e, one fenale and one calf - at Kvadehuken in Kongsfj orden,

Vest spitsbergen, in the summer of 1969 was reported by Legng (1972).

Four unpublished observations are listed in the appended Table I, making
a total of 42 reported sightings of walrus in the Svalbard area during
the years from 1960 to 1971

Table I. Unpublished reports of walrus sightedin the Sval bard
area 1965-1971.

Dat e Locality No. Ref er ence
7 May 1965 Ny- Al esund 1 Dr. J. Eggvin
3-10 July 1970 Tusengyane 10-15 Captain P. Stark
July- Aug. 1971 Basi sodden, Cand. real.
Hi nl openst r edet 1 M Norderhaug
Sunmmer 1971 Kvi t gya sever al Capt ai n

groups K. St okkhol m

The geographical distribution of all observations is plotted on the
map in Figure 1 and the observations . are plotted on a tine-scale in
Fi gure 2.

Wal rus on the coast of Norway

A total of 81 sightings relating to 31 individual walruses seen on the
coast of Norway and on other coasts around the North Sea during the
years from 1900 to 1967, were reviewed by Brun, Lid and Lund (1968).
Four nmore recent observations on the coast of Norway are listed in the
appended Table Il. Presumably the two |atest observations refer to the
same aninmal. The observations in Table Il have been brought to ny
attention without any effort of mine, and no attenpt has been made to
search through newspapers or to consult other sources for a conplete
coverage of the years from 1968 to 1972.
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Figure 1. Distribution of reported sightings of walrus at
Sval bard 1960-1971. Approximate nunbers of animals sighted
are indicated by |egend.
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Table I'l. COccasional reports of walrus sighted on the coast
of Norway 1969-1972.

Dat e Locality No. Ref er ence

Feb. 1969 Kr empenes and Aft enposten 28.
Ekkcr gy, Varanger- Ad. Feb. 1969
fjord

Dec. 1971 G gsundhol nen, Juv. Sunnmar spost en
Vi gra, Sunnngre 17 Jan. 1972

Jan 1972 Fl akkst advag, Af t enpost en
Senj a, Troms Ad. 1 Feb. 1972

20 Feb. 1972 Val der cay- Al esund, Ad. M. Skul e Vaksvi k
Sunnnmar e report to

Aft enposten s.d.

A latitude/date plot of all reported vagrant animals is shown in

Figure 3. Bearing in mind the inconplete coverage for the last four
years, the increasing frequency of sightings in the last 20 years is
rather conspicuous. Another distinctive trait is the concentration

of sightings at high latitudes. As a matter of fact 14 of the 34 aninals
were seen only in Finnmark. However, one animal was followed as far
south as to Den Helder in Holland in 1926, another to the west coast of
Sweden and to the Libech Bucht, Germany, in 1939, and a third walrus

whi ch nmoved at an average speed of some 30 km per day went south to Sylt,
northern Germany, in 1960.

Di scussi on and concl usi ons

Hi storical data on walrus hunting in the north-east Atlantic gives evi-
dence of a stepw se depletion of stocks, each step followed by a trans-
fer of hunting effort to new grounds, through the period fromthe early
part of the 17th Century up to about 1950.

It should be renmenbered that since the nmiddle of the 19th Century indus-
trial sealing for harp and hooded seals at Jan Mayen, in the Denmark
Strait and in the Barents and White Seas devel oped in Norway, nore or

| ess independently of the devel opnment of the walrus hunt, although seal -
ing for harp seals in the Barents Sea-Wite Sea area was often conbi ned
with wal rus hunting at Novaya Zemlya and in the Kara Sea. During the
years of the First Wrld War a large fleet of sealing vessels diverted
its efforts to the Svalbard area, and it is believed that the walrus
stock at Sval bard received its final blow then. Unfortunately statisti-
cal data are not available for these nost critical years (Lgng 1972).
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The current Norwegi an regul ati ons whi ch have prohibited the catching of

wal rus since 1952 have not been conpletely observed through the years.
Mention has already been made of a catch of about 50 wal ruses south of Franz
Josef Land in 1953, and one allegedly sick wal rus was shot at Sval bard

as late as in 1970. However, protection has becone nore effective with

the years. Both an increasing public awareness and a gradual |oss of
tradition may have contributed to this,

Recent observations of walrus at Sval bard indicate that wal rus abundance
in the area is now increasing again, even though devel opnent is still

sl ow. Qbservations since 1960, summarized in this report, cannot be com
pared directly on an annual basis because an increased interest and
publicity may very well account for part of the apparently increasing
nunmber of reports. However, the nobst recent reports of groups of walrus
in the eastern and north-eastern areas constitute rather definite evi-
dence of an increasing stock.

Supporting evidence cones from sightings on the coast of Norway. Again
the apparently increasing number of reports nmay partly be explained by an
increasing publicity and public interest. Even so the observations show
that walrus are still living in arctic areas of the north-east Atlantic.

Sovi et sources have not been searched for information on the status of

wal rus stocks in the western Soviet Arctic. However, Norderhaug (1969)
referring to a personal conmunication from S M Uspenskii states that a
stock of a few hundred wal rus remains at Franz Josef Land. Also a Polar
Record summary of three Soviet papers on walrus (Anon. 1964), citing

Bel kovi ch and Khuzin (1960), states that these authors found evidence

in reports from sealers and others of a decline in nunbers of walrus in
the southwestern part of the Kara Sea and at Novaya Zemlya. No total for
this population was given, but the 1941 figure of 2000-3000 wal ruses at
Novaya Zem ya was believed to have been significantly lower in 1960. It
was al so believed that unauthorized killing must account for the continu-
ing decline.

Concluding this report it may be stated that avail abl e evi dence from
sightings does suggest an increasing nunber of walrus at Svalbard in
recent years, and that the current protection seens to have taken effect.
However, sone funds could be spent in a useful way buying flight-tine

to spot walrus in the north-eastern parts of Sval bard.
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Paper 8

The Atl antic wal rus Odobenus rosmarus in Canada and G eenl and

by
AW Mansfield
Arctic Biological Station
Fi sheri es Research Board of Canada
Fi sheries Service, Department of the Environment

Ste. Anne de Bel |l evue, Que.

Di stribution

Wal ruses are circunpolar in distribution rarely straying further south
than the spring limt of pack ice. At the present tine they occur in
three geographically isolated groups: a snall population confined to

the east Greenland coast, Spitzbergen, Franz Josef Land, and the Barents
and Kara Seas; a |arger popul ation occupying the eastern Canadi an arctic
and western Greenland; and the largest population occurring in the

Beri ng and Chukchi Seas, between Russia and Al aska. A snmall popul ation
in the Laptev Sea, north of Siberia, may forma fourth distinct group.

Canada

Though the walrus is a species typically associated with ice, records
indicate that in the 16th century it occurred as far south as Sable

I sland, off the east coast of Nova Scotia, where it probably remined
until as late as the end of the 18th century, though nuch reduced in
nunbers. It also inhabited the shallowwaters of the Gulf of St,

Law ence and was found in large nunbers at M scou Island, Prince Edward
Island and especially at the Magdal en |Islands where as many as seven to
ei ght thousand aninmals were seen at the échouries or hauling-out sites
(Allen 1880).

At present the walrus is rarely seen so far south and only a few occur

al ong the Labrador coast. Scattered group3 are found in Ungava Bay
and along the south and east coasts of Baffin Island from Hudson Strait
to Lancaster Sound. In Hudson Bay a small popul ation inhabits the

Bel cher Islands but the main population is found about Coats Island
and sout hern Southanpton Island. The largest population of all occurs
in northern Foxe Basin.
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North of Baffin Island, walruses generally penetrate into Lancaster
Sound as far as Bathurst |sland, but occasional stragglers have been
reported fromas far west as Prince Patrick and Melville Islands
(Harington 1966). |In the western Canadi an arctic wal ruses are some-
times seen about southern Banks and Victoria islands and along the
mai nl and coast to as far east as Bathurst Inlet, but these are re-
liably identified as belonging to the Pacific race (Harington, opcit.).

North of Lancaster Sound wal ruses are found in Jones Sound and the
open part of Norwegi an Bay, and scattered groups occur along the coast
of Ellesnere Island as far north as Kane Basi n.

G eenl and

The principal population in Baffin Bay is found in the Thul e area of
nort hwestern Greenland, from Cape York to Smith Sound

Further south along the west coast of G eenland walruses are found in
smal | nunbers principally near Upernavik and in the area between
Egedesm nde and Hol steinsborg. They are rarely found further south

t han Godt haab.

On the east coast of G eenland wal ruses have been seen from Angnmagssalik
to as far north as 81°10'N (Jensen 1928). According to Jensen wal ruses
were comon in Scoresbysund in 1924, when the col ony was established
there, but by 1927 only a fewwere seen. This popul ation appears to be
quite small since few aninals have been taken by Eskinpbs from the
settlenents at Angnagssal i k and Scoresbysund in the past 20 years.

Behavi our affecting distribution

In Canada at the present tine walruses are rarely found far from floating
ice. As long as the ice drifts above suitable feeding shallows, the
animals remain crowded together on the ice-floes to rest between feeding
excursions. However, where the ice is dispersed by winds and currents

in the sumrer the walrus herds haul out on the land at traditiona

sites (ugli. pl. uglit in Eskinmo). These are usually |ow prom nent head-
lands and snall islands that provide easy access to the sea for feeding
and escape. Over two thousand animals were seen at one of these tradi-
tional sites on. eastern Coats Island in early August, 1961.

Wal ruses do not appear to |ike strong onshore wi nds and heavy seas and
will nmove to nore sheltered sites when necessary. They appear to be
sedentary creatures, remaining within a restricted territory throughout
the year



Where the coast is steep, as in eastern Baffinlsland and northwestern
Greenl and, continuous ice may extend out over deep water and prevent
access to food on the sea bottom When this occurs, walruses wll
nove to new feeding grounds.

There is no indication that extensive migrations occur except in the
case of the west Geenland herds. In the area between Hol steinsbhorg
and Egedesni nde wal ruses appear at the outlying islands along the
coast in Septenber and October and remain there until April or May
(Jensen 1928, Freuchen and Sal onbnsen 1958). Their absence in the
summer nmont hs suggests that they nove northwards with the retreating
ice as far as the Thule area, a distance of 700 mles, but this seens
unlikely in view of their reappearance in the Egedesni nde- Hol steins-
borg area in the fall long before the ice has forned. An alternative
explanation is that they nmove across Davis Strait to the eastern shore
of Baffin Island, a distance of only 200 nmles, but there is no evi-
dence for this as yet.

Feedi ng

Wthin the broad linmts of its range, the walrus is restricted in

di stribution by the occurrence of suitably shallow feeding areas. |Its
diet consists principally of clams which it digs up from the nuddy
bottomwith its quill-like vibrissae. The tusks are nearly always
heavily worn along the front and sides, suggesting that the walrus
feeds head down, with its body in an alnost vertical position. It

then stirs up the bottomby rotating its tusks from side to side or
ploughs a furrowwith its nuzzle by swinming slowmy forwards. Usually
only the siphons (breathing tubes) of the soft-shell clam (Ma truncata)
and the feet of the cockle (Serripes groenlandicus) are found in the
stomach. In spite of its massive jaws and teeth the walrus is able to
nip off or suck out these parts, leaving the shell and remainder of the
cl am behi nd.

Since the walrus usually dives for no longer than four or five m nutes,
there is a critical depth bel ow which feeding is inpracticable. This
appears to be about 250 feet (Vibe 1950).

VWhere clanms are not found, walruses will eat. a variety of epibenthic
invertebrates and fish. GCccasionally parts of marine manmal s, parti-
cularly the ringed seal, are found in walrus stonmachs. Mst of this
food is probably carrion, although walruses will attack and eat

smal | seal s.



- 73 -

The occurrence of hypervitani nosis-A and trichinosis in a small propor-
tion of wal ruses suggests that they derive these pathol ogi cal condi -
tions fromthe seal -eating habit, as does the polar bear (Thal arctos
maritinus) which feeds primarily on seals (Fay 1960).

G ow h

Wal ruses are large aninals even at birth. The newborn calf is just
under 48 inches long and wei ghs about 120 pounds. The skin is dark
grey in colour, particularly when wet, and is covered with a coat of
short silver-grey hair up to half an inch in Iength.

Cal ves grow quickly and reach an average length of 60 inches and a

wei ght of 450 pounds by the end of the first year. Thereafter males
grow faster than fernales. Fenales attain an average |ength of about
102 inches and an average wei ght of 1,250 pounds, while males attain
an average length of 120 inches and an average wei ght of 2,000 pounds.
The maxi mum recorded weights of nales and fenales from arctic Canada
are 2,600 and 1,600 pounds respectively (Mansfield 1966).

The tusks begin to protrude through the guns two to three nonths after
birth. At first the tusks grow about an inch a year in both sexes.

In males growh declines during adult life until, at about 25 years of
age, growth at the root of the tusks is just enough to conmpensate for
wear at the tip. In very old males, which may attain an age of 35 years

or more, growh cannot keep up with wear and the tusks decrease in
I ength. Few tusks grow |longer than 14 inches.

In inmmture and adult fenales tusk growh is slightly less than in nales
of simlar ages. |In fenales the smaller dianmeter of tusks results in
nmore rapid wear during feeding, and breakages are common in old aninmals.
Few fenal es have tusks longer than 10 inches.

Adult mal es may al so be distinguished from females by the devel opnment
of fist-sized fibrous tubercles on the skin of the neck and shoul ders.
This is a secondary sexual character, The muzzle is also broader,

and the powerful neck muscles give the male a noticeabl e heavi ness
about the neck and shoul ders.

Wal ruses have sparse hair, which rarely exceeds half an inch in length
in adults. In sumrer the hair, which has turned reddi sh-brown in
colour, nmoults in patches as the new silver-grey hair |engthens.

Repr oducti on

Wal ruses are gregarious aninmals. For nost of the year the adult mal es
rest peacefully together, formng conpact herds on the ice floes. The
adult fenmales, calves and inmmture animals of both sexes form other
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herds which may remain quite separate fromthe adult males unless float-
ing ice is absent and the land is used as a resting place.

Mal es mature when six years old and appear to be sexually active there-

after. The peak of reproductive activity appears to be in February and

March (Fay, M5 1960). Fenales may be ready to mate when four years old

t hough many do not do so until several years later. They can bear young
every two years, though nost appear to produce a calf only once in three
or four years. This lowrate of reproduction results in an annua

i ncrement of about 11 percent of the popul ation

The gestation period lasts about 15 nonths, births occurring over a
period of about two nonths with a peak around the m ddle of May. The
calf is suckled for at |east one year, and nost probably two years, and
appears to begin independent feeding in the third sunmer. During the
critical period before weaning, the calf remains under the constant
protection of the cow \When danger threatens, the calf will often cling
to its nother's neck, or the cowmay clasp the calf in its foreflippers
The strong ties between nother and young probably have great survival
value in an ani mal whose reproductive rate is so |ow

Status of popul ati ons

The large Gulf of St. Lawrence and Sabl e |sland popul ati ons suffered
severely from overhunting by early mariners and settlers, who killed
the animals for their valuable fat, skins and ivory. Fewaninals in

t hese southern popul ati ons survived beyond the end of the 18th century
(Allen 1880).

In more northern waters whal ers continued the hunt, especially in the
early 20th century after the Greenland right whal e or bowhead (Bal aena
mysticetus) had been nearly externminated. |n Canada, newy opened
trading posts of the Hudson's Bay Conpany created a continuing denmand
for ivory and skins, and the walrus herds at many localities in northern
Hudson Bay, Hudson Strait and al ong the east coast of Baffin Island

were hunted heavily. In 1928 this trade was stopped by a Depart nment

of Fisheries Act, which limted the hunting and killing of walruses to
Eskimos for their own food and clothing requirenents. These regul ations
and several amendnents nade in later years appear to have prevented
further decline in the walrus herds despite high hunting |osses in sone
areas.

At present only the status of the Southanpton Island population is known
with any certainty. This was estimated by the Fisheries Research Board
to be about 3,000 in 1954, a figure which was confirned by aerial survey
of the uglit carried out by the Canadian Wldlife Service in the sane
year (Loughrey 1959). Subsequently in 1961 another aerial survey showed




this population to be undimnished in spite of an average annual take
of over 17C nales and fenales of all ages.

The wal rus population in northern Foxe Basin appears to be larger than
t he Sout hanpton Island popul ation since the average age of males in the
catch is greater. However no real estimte of nunbers is avail able
owing to the lack of uglit and the difficulties of surveying |arge
areas of ice.

Little is known about other groups of walruses in the eastern Canadi an
arctic since adequate sanples and catch statistics have not been avail -
able. However many occur in relatively inaccessible areas and remain
at present imune from predation by man.

In western Greenland no estimate of the population is available. How-
ever it seens likely fromcatch statistics that this popul ation has de-
clined markedly since the early 1940's. In 1932 the introduction of

| arge notor boats at Hol steinsborg provided readi er access to the renoter
parts of the coast where walruses were to be found from Septenber to My
(Mibe 1967). Catches reached a peak of over 600 in 1940 and thereafter
showed wi de fluctuations until the last major catch of over 400 in 1956,
After that year new regulations canme into force but catches continued

to decline rapidly to an all tinme lowof 19 in 1967, and the |ast year
for which published data are available (Mnisteriet for G gnland, no
date). Unfortunately no estinmate of changes in hunting effort are avail -
able, but it would be wise at this point to assunme that the eatches are
a reasonable reflection of the state of the popul ati on.

An added factor which night have aided this decline was the Norwegi an
catch of walruses. Between 1949 and 1952, 2,082 aninals were taken

of which 1,253 were caught by a single vessel in Davis Strait in 1951.
Fortunately this hunt was prohibited by law after 1952 (Fiskeridirektgaren
Ber gen 1954) .

In the Thul e area of northwestern Greenland |ess conplete catch statis-
tics are available. However during the period 1948-1965 an average

of 132 walruses was reported taken in the area. Since 1965 no details

of catch have been reported by the Mnistry for Geenl and, but F. Bruemer
(unpublished report) estimates that 100-130 wal ruses are taken per year,
plus 30 to 40 lost during hunting. These catches do not appear to be
havi ng an adverse effect on the popul ation

Utilization
Killing a large wal rus has always been a source of pride to Eskino

hunters. Perhaps the nost dangerous nmethod of hunting occurs in northern
Foxe Basin where Eskinpbs take their dog teams onto the noving ice in



early winter and seek walruses in the open water between the fl oes.
Changes in wind direction have sonetine marooned hunters on the ice,
leaving them to die of exposure.

Much hunting is carried out from canoes and whal eboats anongst the

| oose ice in spring and summer. Losses are estinmated to be as high as
30 percent at this tine of year since many nortally wounded ani mals
escape their pursuers.

In Canada the nmost successful hunting is carried out in the autumm
when | arger, fully-decked "Peterhead" boats visit the areas near the
uglit and hunt small groups of walruses in the shallow bays along the
coast. Wbunded animals rarely escape, and those aninmals which sink
bef ore bei ng harpooned can usually be hooked off the bottom This
type of hunting is particularly advantageous since neat taken at this
time of year freezes quickly and can be kept in good condition.

Utilization of carcasses varies fromsettlenent to settlenment. About

35 percent of a carcass is neat fit for human consunption. Sone of
this, as well as the remining meat, skin, guts, and nmuch of the bl ubber
is used for dog food. The skin has some conmmercial value and is used at
the present time for the manufacture of billiard-cue tips. The Royal
Greenl and Trade Departnent (K GH) buys up to 5,000 kg per year at 1
Kroner per kil ogranme (F. Bruemmer, unpublished report), but in Canada
wal rus hide is used only for feeding to dogs.

A trade in ivory is still maintained with the Hudson's Bay Conpany
in Canada and K.G H in Geenland, but nuch ivory is sold privately.
For example, at Thule, good sets of skulls and tusks, particularly
fromlarge bulls, are sold to |ocal Danish residents and to service-
men fromthe U S. Air Base

In the 1960's the average annual walrus kill for the eastern Canadi an
arctic was about 500, plus about 200 for western Greenland. To this
total nust be added another 30 percent for hunting |osses.

There is no evidence that exploitation has been too high except in the
Hol st ei nsborg area where the popul ati on appears to be at a much reduced
I evel .

Conservati on

In 1928 Canada established regulations which linmted killing of walruses
to Eskinmbs for their own food and clothing requirements (Canada, Privy
Council 1920: Order in Council P.C. 1036). |In 1931 nore explicit regu-
lations were issued forbidding the export of walrus hides and uncarved
tusks, and limiting the catch of walruses to 7 per fanmily (P.C .1543).



Further Orders in Council issued in 1934 (P.C. 1274), 1947 (P.C. 5361),
1949 (P.C. 4991) and 1959 (P.C 807) anended the earlier regulations,
but did not change their main intent.

In Greenland, new wal rus hunting regulations cane into force on 1

April 1957 (Mnisteriet for Grgnland, M5 1956). These linit hunting

in Davis Strait and Baffin Bay to Danish citizens resident in G eenland,
and allow only boats of up to 40 registered tons to be used. From1
June to 1 January all hunting of males in the West Ice is forbidden,

and from 1 April to 1 January no females and cal ves nmay be taken in the
sane area. Hunting on the land in the Kangatsiaqg district near Egedes-
m nde is also forbidden from 15 October to 31 January. In spite of
these regul ations the walrus population in Wst Geenland appears to
have continued its decline.

Prior to 1953 no regul ations prevented Norwegi an vessels from hunting

in the West Ice in Baffin Bay. Follow ng an excessively large catch

in 1949 and again in 1951, a regulation cane into force in June 1952
forbi ddi ng Norwegi an vessels to hunt walruses at any tine (Fiskeridirekt-
gren Bergen 1954).

Resear ch

Vi be (1950) provided a detailed account of walrus ecology in the Thule
area of Greenland, while Jensen (1928) and Freuchen and Sal ononsen
(1958) summari zed nuch of the general know edge of this species, parti-
cularly in G eenland.

In Canada Loughrey (1959) carried out detailed studies of the walrus
in 1954, and these were continued and anplified by Mansfield in subse-
guent years (M5 1958, 1966).

At present governnent research on nmarine manmals in Canada is carried
out by the Fisheries Research Board, now part of the Fisheries Service,
Departnent of the Environnent. Headquarters of the mari ne manmal pro-
gramme are at the Arctic Biological Station, Fisheries Research Board
of Canada, Ste. Anne de Bell evue, Quebec. No field studies of the

wal rus have been carried out since 1961, when the population in the
Sout hanpton | sl and-Coats |sland area was surveyed by boat and aircraft.
Since that tine the walrus catch in this area has declined somewhat
owing to the increasing use of snowbiles and the resultant decrease
in the nunber of dogs and the need for |arge anounts of dog food. Since
the wal rus population in 1961 appeared to be naintaining itself, there
has been no urgent need to re-examine its status in the intervening
years. However the results of recent exploration for oil and gas indi-
cate that greatly increased activity associated with pipeline devel op-
ment nay occur in north-eastern Hudson Bay and will warrant further



study of the walrus in this area.

In spite of the current easing of demand for walrus neat, it will not
be many years before the increasing human popul ations in eastern
Keewat i n, northern Quebec and southern Baffin Island bring heavier
pressure to bear on all mari ne mammal stocks. The Federal Governnent
is aware of this situation and will revise the regul ati ons when re-
quired. One maj or change already suggested is the adoption of quotas
for populations confined to particular areas such as northern Hudson
Bay and northern Foxe Basin.
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Status of the Japanese Sea Lion
by
Masaharu N shi wak
Ocean Research Institute, University of Tokyo

There have been few occurrences of the Japanese sea lion (Zal ophus
cal i fornianus japonicus) in the adjacent waters of Japan for |ong

Only we know that a breeding colony of this species had been on
Takeshima, a small rocky island. However, since the end of World
War |11, the Republic of Korea clained sovereignty of Takeshi na.
Since then, we have heard only a runour telling that Korean soldiers
on the rocks fired at Japanese sea lions. But we can do nothing to
see whether it was true. From Takeshima to Oki |slands we have had
no records of Japanese sea lions since long before that.

Dr. Nagam chi Kurod in his book on the mamml s of Japan, "N hon
Zyurui Zusetsu", 1953 (in Japanese), wote that a Japanese sea lion
probably appeared in the Yodo River, Gsaka in March 1940. It seens,
however, that this m ght not have been a wild one, but an escape from

a circus or sone facility.

| have asked at every fishing village | have visited in the past 20
years to send reports of occurrences of sea lions and have had three

replies as follows:

(1) I'n May 1962, a marine manmal came up to the beach of Ashizur
Peni nsul a, Shi koku, and was captured by fishernmen and put into
the Kohchi Aquarium It died a fewnonths later. News of the
i ncident reached ne after its death and, unfortunately, Kohch
Aquarium had discarded its carcass and | could only inspect
part of its pelt and obtain information fromthe director. As
aresult | could only identify it as a bull northernfur seal
According to the director, snivel was running at its nose wth-
out interruption. Supposedly, this animl was suffering sone
serious disease and canme up to the shore because of this.

(2) On 8 March 1968, | was on board the research vessel "Hakuho-
maru" presiding at a neeting; the ship was anchored just in
front of Toba City. Wile | was standing on the bridge | saw
an animal coining from the northward swinmring like a sea lion
The flippers of the aninal were a little wider and its body was
coloured a paler yellow than that of the California sea lion.



| thought the aninmal had escaped from Toba Aquari um and was
swinmng away. | inquired at the aquarium but was told

that there had been no escape nor was there a Steller's sea
lion in captivity. Possibly the animal was a stray Steller's
sea lion looking for its way out.

(3) In May 1969, there was a report of an incident in which a
sea lion had cone to the vicinity of a |ight-buoy outside
Tokuyama City, in the waters of the Seto Inland Sea. The
animal was not afraid of boats and the fact enabled |ocal
peopl e to take photographs. | saw sone of those pictures and
identified it a Zal ophus sea lion. Wen | got to the spot an
8 June, the aninal had already gone. Fishernen told nme that
it had eaten nackerel thrown to it. |If so, the aninal m ght
be an escape. | inquired at every aquarium and found that the
Amakusa Aquarium Kyushu, had lost two individuals of Califor-
nia sea lion (Z. «californianus) in August 1968. One of them
was recaptured by net two nonths later, but there had been no
report of the other. The Zal ophus sea |ion at Tokuyana may
have been this other one.

These are all the incidents | have collected, and it may be safe to
say that the Japanese sea lion does not inhabit the waters adjacent

to Japan.

The only possibility of its existence, which we heard from seanen and
fishermen is that there were colonies of sea lions under the precipi-
tous cliffs on the east coast of Korea. Those animals are probably
Steller's sea lion but it is still possible that Japanese sea |lion

m ght exist near colonies of the Steller's sea |lion.

| have tried to contact Korean scientists, but have received no
reply, and unfortunately it is difficult to investigate the aninals be-
cause of political difficulties between South and North Korea.



Paper 10

Guadal upe Fur Seal (Arctocephalus townsendi)

by
Karl W Kenyon
Bureau of Sport Fisheries and Wldlife
Naval Support Activity, Bldg. 192

Seattl e, Washington 0115

I nt roducti on

Recently Repenning, Peterson and Hubbs (1971) reviewed the taxonomc
status of the Guadal upe fur seal Arctocephalus philippii townsendi
and its closest relative the Juan Fernandez fur seal, A p. philippii
They cane to the tentative conclusion that the two forns should pro-
bably stand as Arctocephal us townsendi and Arctocephal us philippii

A conprehensive review of the history, present status, habits, and
behavi our of the Guadal upe fur seal was prepared and published by

Pet erson, Hubbs, Gentry and DeLong (1968). Except for shore counts
of seals, little newinformation has become avail abl e since they stu-
died this seal on CGuadal upe during two expeditions in 1967.

Di stribution

Past. —— nthe 19th century, thousands of fur seals were killed on the
i slands off the southern California coast, but specinens were not pre-
served and the sealers failed to recognize specific differences
(Repenning et al. 1971) .

It has thus been presuned that this species may have bred on islands

of the California coast as far north as the Farallons (38°N) off San
Franci sco (Starks, 1922). This supposition, however, has been serious-
Iy doubted. Hubbs (letter, 1972) stated: "The popul ation there was
probably of the northern species. As Dick Peterson and Burney LeBoeuf
indicated in their Pacific Di scovery articles on 'Fur seals in

California'" in 1969, | have held to the theory, largely on oceanogra-
phic grounds, that the fur seals of the Farallons were of the northern
species. In partial confirmation of ny sonmewhat heretic view, Repenning

inserted in our 1971 paper that finally, according to a personal comuni -



cation fromJ. Schcnewal d, fur seal fragments from a Russi an garbage

dunmp on the Farallons have been identified as Callorhinus. In this
paper there is no indication that the Guadal upe fur seal may have
wandered into such arctic waters as those off San Francisco." It has

al so been presuned that they may have ranged as far south as Islas
Revill agi gedo (18°N) (Mrrell 1832; Repenning et al. 1971).

At Guadal upe, on the basis of polished rocks (presumed to have been
snoot hed by centuries of use by seals), it is hypothesized that seals
formerly occupied nost of the east coast to near Pta del Norte at
Pilot Rock. Also, that they fornerly occupi ed about the southern
one-third of the west coast and a nearby snmall volcanic islet, Islote
Negro (Peterson et al. 1968).

Present. —The only known breeding colony today (Peterson et al. 1968)
is scattered along about 17.4 km of the east shore of Guadal upe
Island (29°N), 140 nmiles (256 kn) west of Baja California, Mexico.

I ndi vi dual seals occur with some regularity about 315 mles to the
north (34°N) on Ft. Dennett, San M guel Island, California, according
to RL. DeLong (pers. comm ). On 31 August 13/1, in conpany wth
DeLong and C.H Fiscus, | visited the beach. Anong the rocks we

found an adult male, a subadult male, and a young female. This is the
first tinme that a fermale has been observed there and also the I|argest
nunber of aninals seen on shore at one time. In order not to disturb
these seals and in the hope the species m ght recol onize San M guel

I sland, the place where they habitually haul out is seldomvisited

W saw three individuals in the water near the east coast of Cedros
I sl and, about 170 wiles east of Guadal upe, on 3 February 1965. None
could be found on shore (R ce, Kenyon and Lluch, 1965).

It thus appears that these seals range wi dely; however, because
their population is still small, few are seen at distances fromthe

breedi ng col ony.

Summary of Natural History

This seal has been observed in the wild and its behavi our docunented
primarily by Peterson et al. (1968). No studies have been conducted
of growh rates, age structure of the population, or nortality.

Birth and copul ation occur in May, June, and July. The harens of the
territorial bulls are nore scattered and near caves or recesses, nore
| oosely organi sed, and snaller than those of the northern fur sea
(Peterson et al. 1968).



It appears that seals are ashore on Guadal upe throughout nmuch of the
year, but additional observations (see Table 1) are needed to docu-
ment their occurrence in late summer. |t would appear that young
probably remain at the island throughout the year. W found adult
mal es very scarce and adult females only fairly numerous during our
visit in late January 1965.

Status of Popul ation

An adult mal e CGuadal upe fur seal, photographed in 1928 (Repenning et
al . 1971:25) was held captive in the San Di ego Zoo, California.
Efforts by the zoo staff and others to locate the remmant wild popul a-
tion failed (Belle J. Benchley, pers. coom). It was concluded then
that the animal brought to the zoo by professional seal catchers may
have been the last survivor or that the remmant popul ation night be
too small to be viable.

The discovery that the species still existed was nmade by Barthol onew
(1950) on San Nicolas Island, California, in 1949 where he observed
a lone male. The breeding aninmals eluded observers until 1954, when
C.L. Hubbs (1956) discovered a small colony on Guadal upe Island,

Mexi co. At this tinme he was able to count only 14 seals. Since then
several counts have been published (Table 1). These indicate that
the population is probably in a stage of logarithmic growh. Accord-
ing to Hubbs (pers. comm 1972), the nost recent beach counts are
"approachi ng 400 ani mal s" and the area occupied by the seals along
the east shore of Guadalupe is continuing to be extended (as noted
by Peterson et al. 1968) toward the southeast point of the island at
Morro Sur. The two published estinmates of the total population (500
and 600, Table 1) are, today, probably conservative.

It may be realistic to estimate that the total popul ation does not, in
1972, exceed 1,000 ani mals.

Status of Habitat

The habitat renmains essentially undisturbed. The presence of severa
Mexi can families at a weather station, and a garrison of marines at
the southwest tip of Guadal upe, probably do not occupy a significant
part of potential shore habitat—at least for the inmmediate future.

"The isolation of Guadalupe is one of the nost inportant factors which
permitted the survival of the northern el ephant seal and the Guadal upe
fur seal. Also, because of the scarcity of water on the island (there
is only one snall spring on the upper slopes of the north end of the
i sland), no pernanent hunman popul ati on has occupied the island. The
smal | detachnment of Mexican marines now living at the south end of the



Table 1.—Counts and estimates of Cuadal upe fur seals
at Quadal upe Island, Mexicol/

Esti mat ed

Dat e Count t ot al Aut hority
1950 0 Bart hol onew and Hubbs, 1952
Nov. 1954 14 Hubbs, 1956
Feb. 1964 240 Ll uch, Irving and Pilson, 1964
Nov. 1964 252 Hubbs (in litt.)
Jan. 1965 285 600 Rice et. al. 1965
March 1965 211 Hubbs (in litt.)
April 1966 372 500 Peterson et al. 1968
May 1967 198 Peterson et al. 1968

1/ Dr. and Ms. Carl L. Hubbs kindly assenbled their nost recent

Guadal upe Island field notes (letter, 24 July 1972): "W have observa-
tions along the entire east coast from the point where | rediscovered
the species and named Di scovery Point (at the south end of the main

nort heastern enbaynment of the island), down to, and once actually wthin
Gal eta (Cove) Mel ponene.

"The totals for the given dates are 298, for February 17 and 18, 1969;
365 for January 22-23, 1970; 374 for April 15-16, 1970 (from Summary
Report by M chael L. Bonnell and Mark O Pierson of the UC Santa Cruz
group); and 235 for My 21-22, 1971.

"There was sone variation in the extent of the shore that was actually
covered on foot., which nethod gives the higher counts, and there certain-
ly is some variation with the season. For instance, the two high counts
of 365 and 374 for January and April include very few adult males. Cer-
tainly sonme individuals are also at sea. Considering points like this,
has led us to believe that the popul ation must exceed 500 somewhat .

"It is areal pleasure to be able to nake these figures avail abl e,
though we do regard them as approxi mati ons and perhaps somewhat prelim
inary, subject to some nodification when the quickly taken notes on the
shore traverse have been critically reexamined. | would prefer to have
the counts indicated as of this nature.”



island may act in sone degree as a deterrant to yachtsnen and fishernen
who m ght otherwise visit the island and cause damage to ani nal popul a-
tions there. Unfortunately, though, the marine detachnent does not

have facilities to properly patrol the nore than 50 nmiles of shoreline.

"Quadal upe was declared a wildlife sanctuary by President Cbregon of
Mexico in 1922. Daniel Lluch told us that a novenent is now in pro-
gress to make this a Mexican National Park and to increase the facili-
ties for proper control of visitors to the island. An interesting ex-
anpl e of what can happen because of inadequate patrol facilities has
recently occurred. A group of Americans cane to the island in 1964
and brought with them a quantity of equipnent. They apparently renai ned
on the island for about 4 nonths and then hearing that a patrol vessel
was en route to evict themthey left hurriedly and abandoned what we
estimated to be at |east $5,000 worth of goods. This included two
refrigerators, a notorcycle, a 4-wheel jeep-like vehicle, a large
quantity of bedding, mattresses, chairs, food, scuba-diving equi pnent,
skiff and outboard notor. At the raquest of Lt. Vasquez, we assisted
the Mexi can marines, as an international courtesy, by hauling sone of
the confiscated Anerican equi pnment from Barracks Beach to the mlitary
post on the south tip of the island. W found expended .306 cali ber
rifle shells and were told that the Americans had killed some seals."
(Kenyon 1965).

Conservation Measures in Effect

"Because this seal has been observed within United States boundaries in
recent years, zoologists have been concerned about its |egal status.

In a menorandum of 23 Novenber 1966, the Bureau of Commercial Fisheries
clarified the Fur Seal Act of 1966 (80 Stat. 1091), pointing out that
"fur seal' is not defined by the Act and therefore the Townsend fur sea
as well as the Alaska fur seal are protected in American waters and are
protected from exploitation anywhere by American citizens," (Scheffer
1967) .

Mexi can law al so gives this seal conplete protection.

Concl usi ons

"Because of its innate taneness, this seal is exceedingly vulnerable to

decimation by illegal hunters. At present the Mexican garrison is un-
able to offer adequate protection to the seals because avail abl e boats
are too small to visit the area occupied by the seals. Illegal hunters

could operate for a nunber of days at the seals' breeding and hauling
grounds without being detected. Although sone adults and many young
seals renain at the Guadal upe breeding ground, nost adult males and

many adult fenamles were at sea during the late January and early February
season of our visit," (Kenyon 1965).



REFERENCES

1.

10.

11.

Bart hol omew, G A 1950. A mml
Ni colas Island, California. J. Mamml . 31/175-180.

Bart hol onew, G A & C. L. Hubbs,
of pinni peds about Guadal upe, San Benito, and Cedros
J. Manmmal . 33(2):160-171.

Hubbs, C. L. 1956.

I sl ands,

still a |

Kenyon, K W

Ll uch-B, D.,

19 January to 11 February 1965.

Baj a California.

e Cuadal upe fur seal on San

1952. Wnter popul ation

Back fromoblivion. Guadal upe fur

iving species. Pac. Disc. 9:14-21.

seal :

1965. Expedition to Baja California, Mexico,

Bureau of Sport Fisheries and Wldlife files, 30

L. Irving &M Pil

(Unpubl i shed report in

p.)

son, 1964. Al gunas observa-

ci ones sobre Mam feros acuati cos. I nst. Naci onal
I nveoti gaci ones Bi ol ogi ca- pesqueras. Pub. No. 10,

Mexi co,

Morrell, B.

Seas, North and South Pacific Cceans

1832. A narrative

1822 to 1831 .... 429 p. J.

Peterson, RS
The Guadal upe fur seal: ha

Repenni ng,

si za and

de
p. 1-23.

of four voyages to the South

fromthe year

& . J. Harper. New YorKk.

, C. L. Hubbs, RL. GCentry & RL. DelLong,

field identificat

C A, R S Peterson

bitat, behaviour, popul

1968.
ation

ion. J. Manmal. 49:665-675.

& C. L. Hubbs, 1971. Contribu-

tions to the systematics cf the southern fur seal

arctic Research Seri es:

s, wth

reference to the Juan Fernandez and Guadal upe

Antarctic

Am Geophys. Union, Nat. Acad.

D.W, KW Kenyon & D. Lluch-B., 1965. Pinniped popul a-

San Benito and Cedrcs,

a, in 1965. Trans. San Diego Soc. Nat.

Baj a
Hi st .

hal us philippii townsendi:

parti cul ar
species. In: Vol. 18, Ant
Pi nni pedia, W. H. Burt, Ed.
Sci., Mat. Res. Council.

Ri ce,
tions at I|slas Guadal upe,
Cal i f orni
14(7): 73-84.

Scheffer, V.B. 1967. Arctocep
protection. In: Am Soc.
for 1966-67, unpublished.

Starks, EC
inCalifornia. Calif. Fish and Gane, 8:155-160,

1922. Records of

Mammal . Mar. Manmal . Comm Hep.

the capture of fur seals on |land

figs. 1-3.



- 88 —

Paper 11

Hawai i an Monk Seal (Mnachus schaui nsl andi)

by
Karl W Kenyon

Bureau of Sport Fisheries and Wldlife
Naval Support Activity, Bldg. 192
Seattl e, Washington 93115

I NTRODUCT! ON

Monachns is a relict genus, the future survival of which may depend
on the absence of man fromits environnent. No authentic information
exists that in historical times there aver were large flourishing po-
pul ati ons of the three species, although locally they were said to be
"comon" when di scovered

The Hawaiian speci es probably survived the period of intensive
mari ne manmal exploitation during the 18th and 19th centuries because
of the isolation of its oceanic habitat in the Leeward Hawaii an
Islands. Also, in all probability, its conparative |ow abundance and
rather solitary habits did not offer sufficient incentive to attract
many sealers. Unlike its close relative, the elephant seal, nonk
seals do not congregate in |large groups on breeding grounds. They
are scattered |oosely along beaches or haul out in apparently non-
soci al groups where the habitat permits easy access to shore and
baski ng areas.

It is commonly presunmed that if an animal is "genetically tame" it is
not disturbed by the presence of man. This nmay be true of sone species
but evidence accunul ated since 1957 indicates to ne that hunman presence
in the vicinity of nother nonk seals with nursing pups is an inportant
factor in reducing survival of young. Perhaps the lactating seal is
psychol ogi cally and physiologically upset to the extent that she is un-
able to deliver sufficient nourishnent to her pup, decreasing its
chances of survival after weaning. Because the nonk seal evolved under
condi ti ons where escape from land predators including man was unneces-
sary, it failed to develop the ability to flee. It does not follow,
however, that the seal is not frightened and thus physiologically dis-
turbed by the close proximty of men.

Data on the observed decrease of nonk seal populations at two atolls,
M dway and Kure, occupied by man in recent years was recently assenbl ed
and di scussed (Kenyon 1972).



In addition to a review of published information on the Hawaii an

monk seal, unpublished data gathered on. surveys of the Hawaiian

I slands National Refuge since the 1956-58 studies are included in this
report. The cooperation of Refuge Manager and Wl dlife Adm nistrator
Eugene Kridler (1971), Assistant Manager David O sen, and Biol ogi st
John L. Sincock, BSFW contributed substantially to this effort.

Di stribution

Present. —The Hawai i an nonk seal breeds today regularly on five
atolls (Kure, Pearl and Hernmes Reef, Lisianski, Laysan, and French
Frigate Shoals). It travels, apparently with sone frequency, |ong

di stances from these breeding islands. Seals have been observed al ong
the shores of the main Hawaiian |slands (Kenyon and Rice, 1959) about
1165 km (650 nautical miles) fromthe nearest breeding island; a seal
tagged on Laysan Island was recovered 1013 km (550 nautical mles) away
on Johnston Island (Schreiber and Kridler, 1969); between 1964 and

1969 on five visits to Necker Island, 6, 10, 12, 15, and 20 seals were
counted and on two visits to Gardner Pinnacles 5 and 6 were seen (field
notes, E. Kridler and KK W Kenyon). These islets are respectively 139
and 213 km (75 and 115 nautical mles) fromthe nearest breeding atolls.
Nei t her Necker nor Gardner Pinnacles can becone breeding islands be-
cause their rocky beaches footing cliffs are narrow and are often swept

by heavy surf.

Ref uge Manager E. Kridler has tagged a relatively |arge nunber of seal
pups beginning in the md 1960's. A nunber of recoveries have been
recorded but these data have not yet been conpletely analyzed. The
data, however, show that individual seals nove from one breeding island
to anot her.

Past. —In the 1957-58 period nonk seals bred on six atolls, but
conti nuous use of beaches by people at Mdway Atoll is assumed to be
the cause for this breeding colony to disappear. No pups are known
to have been born there in the latter 1960's. In 1970-71 human use of
certain beaches was reduced and three pups were born and apparently
weaned on a snall islet between Sand and Eastern Islands in 1971
(Kenneth C. Balconb, I1Il, pers. comm).

It is evident that nmonk seals may be killed easily and that they abandon
areas where human di sturbance is frequent. Because nonk seals are to-
day observed anong the mai n Hawaiian |slands, we may postul ate that
before the arrival of Polynesian people sonme centuries ago this sea

bred on favourabl e beaches on these islands. Being easily approached
they were probably quickly extirpated. No archeol ogi cal evidence, how-
ever, has yet been found to denonstrate that this was true.



Laysan Island is today an inportant breeding ground. \When the island
was occupied by men in the late 19th and early 20th centuries the sea

was virtually extirpated there (DIl and Bryan, 1912). It is thus
apparent that there is a direct correlation between the presence or
absence of man and the presence or absence of this seal. It is also

apparent that if protected and undi sturbed the monk seal is capable
of repopul ati ng ancestral breeding grounds from seed populations in
undi sturbed ar eas.

Sumary of Natural Hi story

G owh and body size. —Pups quadruple their birth weight of
about 16 kg (35 pounds) during the approxi mately 6-weeks nursing period.
Their length at birth is about 100 cm During their first year while
learning to fend for thenselves, they |ose weight. Yearlings were
found to average about 45 kg (100 pounds) in weight but had increased in
| ength to about 130 cm (Kenyon and Ri ce, 1959: 245).

Ri ce (1960) found that two seals tagged as yearlings doubled their
weight in their second year and that one increased in length by 36
percent and the other by 15 percent. He concluded that nonk seals pro-
bably do not attain full growth until at |east 4 years of age.

A nornual -appearing adult mal e, aged approxinmately 20 years (Kenyon and
Fi scus, 1963), weighed 173 kg (380 pounds) and neasured 214 cmin
length. Adult femmles, shortly before parturition, are nore obese
than any nmal e observed. One was estimated to wei gh about 272 kg (600
pounds) (Kenyon and Ri ce, 1959) .

Br eedi ng

Copul ati on has not been observed and is believed to take place in the
wat er .

Birth occurs on sand beaches. The drysand area in the vicinity of
Scaevol a shrubs well above the tide line is preferred. However, when
human di sturbance is frequent on the preferred areas, pupping takes

pl ace on isolated shifting sandpits (Kenyon 1972) . Here the seals are
exposed to strong winds and their inadequate resting areas are inun-
dated by high tides and storm waves.

The puppi ng season extends over a period of nearly 8 nonths from late
Decenber to m d- August (Kenyon 1966). Host pups, however, are born

in the March through May period. Rice (1960) estinmated the birth rate
of 16.3 percent and postul ated biennial breeding of females. Wrtz
(1968) conducted a study of 78 tagged females through two consecutive
breedi ng seasons (1964 and 1965). He recorded that 44 (56% of these
bred during the study period. O the breeding fenmales, 15 (34% bred
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in both seasons, 14 (32% only in 1964 and 15 (34% only in 1965. The
not her nmonk seal does not |eave her pup or feed during the nursing
period (Kenyon and Rice, 1959).

Mortality

The nmonk seal is conpletely protected by federal law and few pernits
to take specimens have been issued. The Hawaiian |Islands Nationa
Wldlife Refuge (H NWR) which includes all the Leeward Islands except
Kure and M dway, gives the aninmal added protection from hunman di sturbance
because access to the HNWR is strictly controll ed.

As previously mentioned, it is indicated that human di sturbance during
the nursing period on Kure and M dway may cause an inportant reduction
in survival of young before and after weaning. Hirtz (1968) recorded
a nortality rate anmong 62 pups horn at Kure in 1964 and 1965 of at

| east 19 percent and probably 27 percent. At Mdway, Rice (1964) re-
corded that of 18 young born at least 7 (39% died before weaning.
Relatively little pup nortality has been observed at islands not
occupi ed by man.

Shark attack is without question an inmportant cause of nortality. Seals
bearing heal ed scars are frequently seen (Fig. 1). 1In March 1968, on
Laysan and Lisianski, we found two seals that had recently died of
shark-inflicted wounds and three seals bearing rather large, fresh

shark bites that may ultimtely have caused their death. On 26 March
1969, anobng 138 adult and subadult seals that | observed 12 bore fresh

wounds or old scars | believed to be shark-inflicted. In addition, one
dead seal probably died froma shark-inflicted wound and five others were
dead of undeterm ned causes. On 30 March 1969, on Lisianski | exam ned

97 adult and subadult seals. Anpbng these, 16 bore fresh bites or old
scars that | believe were inflicted by sharks. Thus, anong 235 seals
examned in 1969 a total of 29 (12% showed evi dence of shark attack.

Previ ous observations (1956-58) at M dway and Kure were quite different
fromthe nore recent ones at Laysan and Lisianski and led us to conclude
that nortality frompredation was relatively |ow (Kenyon and Rice, 1959;
Rice 1960). The nore recent observations indicated that nortality from
shark attack at Laysan and Lisianski, at |east, may be very inportant
and may have caused a possible population decline in recent years (see
Table 1). Seals we saw on beaches had escaped i mmedi ate death from
shark attack. Two unanswered questions are: How nany seals are killed
at sea? Do the observations indicate that there has in fact been an
increase in the frequency of shark attack in recent years?
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Status of Popul ations

The basic data are not available to reveal reliably the total popul a-
tion of the Hawaiian nonk seal. Those animals on |land may be counted
but the unknown nunber that nmay be far at sea (see Distribution) can
only be guessed at.

The most conprehensive counts yet available were gathered in the
1956-57 period (Kenyon and Rice, 1959) and 1957-58 period (R ce 1960)
when the total seals recorded were respectively 1,013 and 1,206 (Table
1). On the basis of his studies, Rice (1960) estinated the 1958 popu-
lation to be about 1,350 seals.

The total nunber of pups born during the prolonged puppi ng season
(see Breeding) is difficult to ascertain and attenpts to count al
pups born have not been made since 1958. Also, the frequency of
pupping is inconpletely known. Thus, current popul ation estinates
cannot be based on these paraneters.

Ri ce (1960) postulated on the basis of data then available that the
monk seal popul ation was increasing. Mre recent field counts
(Table 1), however, reveal no overall growh trend, but indicate to
the contrary that the popul ation may be decreasing at M dway, Kure,
Li si anski, Laysan and Pearl and Hernes Reef, for exanple, (see Fig.
2). Only French Frigate Shoals shows an increase. Field counts
must be viewed with caution since, for the sane area, they vary due
to weat her, season, tinme of day and with the nethod of counting
(aerial, boat or ground) (sec Kenyon and Rice, 1959). Thus, know ng
that an unknown nunber of seals are at sea and that none of the re-
cent counts cover all of the islands where seals are known to haul
out, we nmay postulate that the present popul ation probably nunbers at
| east 700 aninmals and that it may nunber about 1, 000.

Status of Habitat (Past and Present)

The presence of man in the nonk seal habitat is a seriously detri-
ment al factor to population survival. Thus, frequent visits by
feather hunters, sealers and the occupation of Laysan Island by a
guano works during the late 19th century and early in the present
century furnished the first denonstration that a nmonk seal population,
now re-established, could not coexist with nen. The presence of a

| arge human popul ati on on M dway during and after World War |l re-
sulted in the virtual disappearance of seals there during the 1960's.
After Kure was occuped by a U.S. Coast Guard loran station in the
early 1960's, a decline in the seal population was docunented there
in the latter 1960's (Kenyon 1972). French Frigate Shoals was occu-
pied by a U. S, Coast @uard loran station during World War |l and re-
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Figure 2.—Best counts of nmonk seals for each year counted on beaches

of Laysan and Lisianski |slands, H NWR, 1957-70. It is not possible
to say with certainty that these counts are conparable. |If they are
they indicate that the popul ations of these two islands may have
decreased during this 13-year period. (Data from Kenyon and Ri ce,
1959; Sice, 1960; and fromfield notes and unpublished reports of

E. Kridler and KWK for 1964 and 1967-70.)



mai ns so today, seals do not today come ashore on Tern Island which
is occupied by nmen, but they are sel dom disturbed on other isolated
islets. Thus this habitat remains relatively intact and the sea
popul ation there is large and increasing (E. Kridler, pers. comm
and Table 1) .

Research Programmes and Conservation Measures in Effect

The H NWR staff usually conducts two annual surveys of refuge islands,
one in the spring and the other in the fall, and may make occasi ona
shorter trips. During these field expeditions, cattle-ear tags and/
or nunmbered plastic tags are placed in the web of the hind flippers
on young seals (nmostly pups). Also, previously narked seals are
recorded. AlIl seals hauled out on beaches are counted. Oher than
this, the seals are conpletely unnolested on the H NWR and all other
visits to the refuge islands are discouraged or prohibited.

Concl usi ons and Recommrendati ons

Avai | abl e evidence indicates that certain Hawaiian nmonk seal popul a-
tions have declined in recent years. The declines have been npst
drastic at atolls (Mdway and Kure) where nunbers of people have
easy access to beaches. At French Frigate Shoals where isolated is-
lets are rarely visited an increase is indicated.

The possibility that tagging of seal pups on breeding islands may be
detrimental to survival must be considered. Because the seal popul a-
tions at Lisianski and Laysan (where there is no hunan popul ation)
appear to show a decline in the past decade, | would recomend t hat

(1) consideration be given to limt the tagging of seals to one atoll
only and (2) that nmothers acconpani ed by nursing pups not be approached
or disturbed in any way on all other breeding grounds.

The possibility also exists that the shiny nonel tag or even the
plastic tags in the flipper of a seal flash in such a way as to en-
courage shark attack. Experinments should be conducted to discover if
this is so.

There seens to be little prospect that human activity at the Kure
Coast @uard Station and M dway Naval Station can be limted sufficiently
in the foreseeable future to allow these seal popul ations normal use of

beaches. It would appear, though, that certain areas at M dway, i.e.
the small islets (Seal, Rocky, and Dynanmite) and Eastern Island, could
be put permanently off limts tonlitary personnel as seal and bird
refuges, since evidence exists that seals will reoccupy breedi ng beaches

after they are left undisturbed by man.



It nust be enphasized that human disturbance of seals on all presently
uni nhabi ted breeding islands should be kept to a mininum
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Paper 12

Cari bbean Monk Seal (Mnachus tropicalis)

by
Dale W Rice

Nati onal Marine Fisheries Service, Southwest Fisheries Center
P.O. Box 271, La Jolla, California 92037, U S. A

I NTRODUCT! ON

The Cari bbean nmonk seal Mnachus tropicalis was first encountered by
Col unbus during his second voyage to the NewWrld in 1494. 1t was
one of the first NewWrld mammals to be made known to Europeans,
yet another 350 years el apsed before a speci nen reached a nmuseum

and the species was formally named and described by Gray (1850). By
that time the species was already scarce. As long ago as 1887, J.A
Allen called it an "alnost mythical species". To this date, fewer
than 50 skulls of this species have reached museuns, and very few

bi ol ogi sts have ever seen the animal in the wild. Although it is
doubt ful whether the species even survives, the IUCN and the U.S.
Department of the Interior have placed it on their lists of endan-
gered speci es.

Previ ous summaries of our know edge of the Caribbean nonk seal were
conpiled by J.LA Allen (1887), GM Allen (1942), and J.E King
(1956).

This report is based upon (1) areviewof the literature, (2) an
exam nation of nost of the specimens of this species preserved in
museuns, and (3) the results of correspondence since 1956 with

bi ol ogi sts who have worked within the fornmer range of the species.

Di stribution

There are three species of monk seal s— Mnachus nonachus in the
Mediterranean, M tropicalis in the Caribbean, and M schaui nsl andi
in the Hawaiian |Islands. The genus Mnachus probably originated in
the Tethys Sea during the M ocene, close to the region where M
nonachus still lives. The ancestors of M tropicalis doubtless
reached the Caribbean Sea by crossing the North Atlantic fromthe




Medi terranean area. King (1956) postulated that the ancestors of M
schaui nsl andi canme from the Cari bbean by crossing the isthnmus of Panama
Unfortunately, she had few specinens of M tropicalis, and only

phot ographs of one skull of M schauinslandi, upon which to base this
conclusion. In a taxonomc study of this genus (to be published el se-
where), based upon large series of skulls of all three species, | found
that M schauinslandi differs markedly fromM tropicalis. Morphol ogical
conparison of the three species, along with geographical and ecol ogica
consi derations, suggests that nonk seals al nost certainly reached the
Hawai i an |slands from the west, rather than the Caribbean

The Cari bbean nonk seal fornerly ranged from the Bahamas west to the
Yucat an Peni nsul a, thence south along the east coast of Central Anerica
and through the western Cari bbean Sea, and eastward in the northern

Cari bbean as far as the northern Lesser Antilles. |Its precise original
distribution is difficult to chart, because nost locality records are
based on secondhand accounts of explorers and fishernen. It doubtless

occurred at many unrecorded localities.

Li ke the Hawaiian species, the Caribbean nonk seal probably haul ed out

and bred regularly only on uninhabited offshore islets and atolls, and
occurred only as a straggler on the beaches of the mainland and the |arger
i sl ands whi ch had pernanent aborigi nal human popul ati ons.

Past Distribution (1494-1952)

Known records of occurrence of the Caribbean nmonk seal are sumarized
below. Table 1 (page 100) shows the last recorded date of probable
regul ar occurrence of nonk seals at each locality where they have been
reported.

Bahanmas. --According to Sloane (1707), "The Bahama Islands are filled
with seals; sonetines Fishers will catch one hundred in a night." R W
Kenp, in a letter dated 29 April 1878 to J. A Allen (1880), said ".
sone few (seals) are to be found in that vicinity (the Bahamas)."

Al t hough the Bahamas woul d appear to offer a vast area of ideal nonk seal
habitat, and the animals nust have been abundant there in the past, |
have not been able to find any additional published records of the
occurrence of seals there

Cay Sal Bank. --Count L. F. de Pourtales infornmed J. A Allen (1880)
that his pilot told himin 1868-69 that he had killed seals anobng the
rocky islets of Cay Sal Bank. According to J. A Allen (1887) a half-
grown seal captured on the "coast of Cuba" in 1883 fell into the hands
of Felipé Poey; the U . S. National Museum however, has two skulls from
"Havana, Cuba," a subadult with no date and an adult dated 12 Septenber
1883 (both nunbered 20994), that were received from Poey. The subadult
speci men was described by Elliott (1884) and True and Lucas (1886). Allen
suggested that "capture. . .near Havana. . .seens to indicate that sone
still exist in the vicinity of Salt Key Bank."
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Table 1. --Latest recorded dates of probable regular occurrence of
Cari bbean nonk seals at known localities of occurrence.
See text for references.

Lat est

Locality dat e Renar ks

Bahamas 1878
Cay Sal Bank 1883
Fl ori da Keys 1908 One killed in 1922.
Arrecifé Triangul os 1915 Four seen in 1948.
Arrecifé Al acran 1890
Isla de Pinos 1878 Only one report.
Isla Providencia 1948 Only one report.
Serranilla Bank 1952
Pedro Cays 1846 One killed in 1939.
Hi spani ol a 1494 Only one report.
CGuadel oupe 1667 Only one report.

Fl ori da Keys. --During Ponce de Leon's discovery of the Dry Tortugas

on 21 June 1513, a shore party killed 14 seals (Herrera 1601). Fontenada
referred to the presence of "sea-wolvos" in the Florida Keys during the
m d-1500 s (Smith 1945). R W Kenp, in a letter dated 27 April 1878
toJ. A Allen (1880), said "Sone two or three years ago there were two
(seal s) seen near Cape Florida. It was supposed that they had strayed
from the Bahama |slands,”" He referred to their great rarity on the

Fl ori da coast, where they occur "only once or twice in a life-tinme."

An arny radio operator stationed at Fort Jefferson in the Dry Tortugas
from 1903 to 1908 said that several "sea lions" inhabited the nearby

i slands (Mdore 1953). According to Townsend (1906) "On February 25, 1906,
a party of fishernmen killed a West Indian seal about five mles from Key
West where the specinen is now on exhibition. It is a female, nine feet
long and apparently quite old." Townsend (1923) also refers to another
speci men killed near Ksy West on 15 March 1922, which was identified by
M. L. L. Mwbray of the aquariumstaff.
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Arrecifé Triangul os, Canpeche. ---In 1856 a M. Al exander was on
the Arrecifé Triangulos and saw only two live seals, but remains of
skel etons and hides indicated a once flourishing scaling business
(H L. Ward 1887). M. H L. Ward of Rochester (son of Professor H A
Ward) and M. Fernando Ferrari-Perez, Naturalist in Chief of the
Mexi can Geographi cal and Exploring Comr ssion, visited Arrecifé Triangul os
from1l to 4 Decenber 1886; they found seals in "considerable numbers"
and killed 49 of them (J. A Allen 1887; H A Ward 1887; H L. Ward
1887). In 1897 about 30 seals were seen on Arrecifé Triangulos, and 4
were captured alive (Anon. 190.3; Mann 1930). E. W Nelson and E. A
ol dman of the U S. Bureau of Biological Survey spent the period from
18 to 23 June 1900 on Arrecifé Triangulos; they were "very successful"
in their quest for seal specinmens (Coldman 1951) and obtained a series
of 34 skulls for the U S. National Muiseum In June 1909, the New York
Aquariumreceived three live seals froma dealer in Yucatan; their
exact origin was unknown, but they were thought to have been taken at
Arrecifé Triangul os (Townsend 1909; Anon. 1910; G ant 1911). In
January 1911, sone fishernmen visited the reef and killed about 200 seals,
| eaving very few alive (Gaumer 1917). In 1915, six seals were captured
alive, presumably at Arrecifé Triangul os, by the crew of a fishing vessel
and taken alive to Pensacola, Florida (G M Allen 1942). 1In 1936,
Francis W Taylor, President of the Warren Fi sh Conpany of Pensacol a,
wote to Dr. Francis Harper (in G M Allen 1942) that "on numerous occasions
in the past fishing vessels had brought these seals in to Pensacola alive.
He understands that they are now to be found only on the Eastern Triangle
Key. . .the Mexicans have killed a great many, possibly all. . . | know
of no seals which have been taken fromthe island in recent years." In
June 1948, the |ighthouse keeper reported four seals on the beach of
West Triangl e Key, and another seal was sighted in 1949 (G|l nore 1959).
During an aerial survey of Arracifé Triangulos on 5 March 1950, G lnore
saw no seals (G lnore 1959). Harvey R Bullis (in litt, 15 August 1957)
of the U.S. Fish and Wldlife Service found the bl eached skull of a seal
on East Triangle Key in August 1950.

Arrecifé Al acran, Yucatan. --Danpier (1705) reported seals on Arrecifé
Alacran in 1675, and nentioned that |arge numbers were killed comrercially
for their oil. S W Gorman (inJ. A Allen 1880), on the U S. Coast
Survey steaner Blake in the winter of 1877-78, said that seals were
"frequently seen and killed by one of the officers of the Blake. . .at
the Alacranes. . ." According to Gaurmer (1917), seals were found at
Alacran up to 1890, but had not been reported in nore recent years.
Glmre (1959) found none there during an aerial survey on 5 March 1951.

Isla de Pinos. --S. W Corman (inJ. A Allen 1880), who was on the
U S. Coast Survey steamer Blake in the winter of 1877-78, said that seals
were "frequently seen and killed by one of the officers of the Bl ake.
about the Isle of Pines'."
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Isla Providencia. --According to secondhand information received
by Glnore (1959), a M. B. W Wnkler of Evansvillc, Indiana, saw
sone seals on Isla Providencia in 1948. This is the npbst southerly
report of a hauling ground, although Henry Setzer of the U S. Nationa
Museum reported seeing three seals in the channel between Puerto Linon
Costa Rica, and a small near-shore island in April 1949 (G lnore 1959).

Serranilla Bank. --C. Bernard Lewis, Director of the Institute of
Jamaica (in litt., 11 June 1957) said that up until 1952 there was a
small colony of seals on Serranilla Bank but that he had received no
reports of themsince then. |In 1948, Stewart Springer of the U S. Fish
and Wldlife Service saw several seals over Rosalind Bank, which lies
i nmredi ately northwest of Serranilla Bank (G lnore 1959).

Pedro Cays, Jammica. —Hill (1843, 1846) described a snall seal
captured alive on the Pedro Cays in 1843. In the spring of 1846, a
M. George WIlkie and party visited Seal Cay, one of the Pedro Cays, and
found five seals ashore, two of which they killed (CGosse 1851). One
of the latter was sent to the British Museum and is the type speci nen
of Monachus tropicalis. According to Lewis (1948) a young seal was
killed on Southwest Cay of the Pedro group in 1939, but in 1957, he
(in litt., 11 June 1957) was sure that there were no seals renaining on
the Pedro Cays.

An all eged sighting of two nonk seals on Drunken Man's Cay, near Kingston
Jamai ca, in Novenber 1949 (King 1956) is extrenely questionable, according
to people famliar with the area.

Hi spani ol a. --0n Col unbus' second voyage, near the end of August
1494, on the islet of Alta Vela, off the south coast of Hispaniola, the
sailors went ashore and killed eight "sea wol ves" which were sl eeping
on the sand (Kerr 1811).

Guadel oupe. --Du Tertre (1667) was told by Brother Charles Poncet,
who had recently been to Guadel oupe, that he had seen at |east 20 seals
asl eep near the shore, and many of themwere killed. There are no other
publ i shed references to seals anywhere in the Lesser Antilles.

Recent Reports (1952-1972)

Since the disappearance of the last knowm colony of Caribbean nonk seals
fromSerranilla Bank in 1952, there have been few sightings--none
confirmed.

According to Archie Carr (in litt., 1 Decenmber 1964), fishernmen and
turtle captains say that seals arc once in a great while seen between
Bel i ze, British Honduras, and the Yucatan Channel. He said that the son
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of the Director of the Natural History Museumin Merida, Yucatan, had
recently seen a seal at Isla Mijeres. Charnock-WIson (1970) said that
seals are runoured to inhabit Chinchorro Reef, Quintana Roo, but he
found none there during an aerial survey in 1969.

In 1957 a seal was seen on the beach near Rockport, Texas (Anon. 1957)
but it was not identified; escaped California sea |lions (Zal ophus
cal i forni anus) have been found in the Gulf of Mexico on several
occasions (Qunter 1968). Hearsay reports of "seals" along the Texas.,
coast in 1926 and 1932 (Qunter 1947) cannot be accepted as evidence of
the occurrence of Mnachus.

Fossil and Archeol ogi cal Records

There are six reports of remains of Caribbean monk seals from Quaternary
fossil deposits and archaeol ogical sites. These finds indicate that
monk seals ranged as far north as South Carolina in prehistoric tinmes.

1. Mel bourne, Brevard County, Florida. A proximal phalanx of the
right hallux was unearthed from Pl ei stocene deposits (Ray 1961).

2. Lake Hellen Blazes, Brevard County, Florida. A fragmentary right
mandi bl e was recovered froman Indian m dden (Ray 1961).

3. St. Petersburg, Pinellas County, Florida. A left maxilla with
P2 and P3 in place was found in association with Indian artifacts.
This specinmen can be dated no nore precisely than Quaternary
(Ray 1961).

4. Vicinity of Charleston, South Carolina. "Fossil" remains were
recovered (age not stated) (Ray 1961).

5. Rancho Di exnero archeol ogi cal site, Nueces River (20 niles inland
fromnout h), Nueces County, Texas. One canine tooth was found.
It was not possible to deternine whether this tooth dated from
before or after the Spanish occupation, which began in the
early 1800's (Raun 1964).

6. Mssion Nuestra Sefiora del Espiritu Santo de Zufiiga at Coli ad,
Coliad County, Texas, At least five canine teeth were found.
They probably date from the Spani sh occupation, which began in
1749 (Raun 1964).

Referring to the specinmens from the two Texas sites listed above, Raun
(1964) says "These teeth were probably trade itens and do not definitely
establish the West Indian seal as a forner inhabitant of the Texas coast."
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Natural History

Very little is known of the life history, ecology, and popul ation
dynami cs of the Caribbean nonk seal . | have sumarized the neagre data
avai l abl e, and where relevant have conpared themwi th data on the
Hawai i an nonk seal, the only species of the genus that has been studied
in detail (Kenyon and Rice, 1959; Rice 1960, 1964a, and 1964b).

General behavi our and vocalizations, ——None of the brief published
descriptions of the behaviour of Caribbean nmonk seals suggests that
they differ markedly from other phocid seals in terrestrial |oconption
swi mm ng, or other general aspects of behaviour,

According to H L. Ward (1897), "The whole character of this seal is

that of tropical inactivity. . .Upon first approaching them they appeared
to have no dread whatever of the human presence, lazily |ooking at us
perhaps uneasily shifting their position, and then dozing off in restless
sl eep. Upon advancing to within three or four feet they woul d sonmewhat
rouse thensel ves, bark in a hoarse, gurgling, death-rattle tone, and
uneasily hitch thenselves along a few paces." Cbviously the Caribbean
nonk seal has the inherent taneness characteristic of the Hawaiian nonk
seal (Kenyon and Rice, 1959) and other species that have evol ved on
renote oceanic islands where they are not subject to terrestrial predators

Most published descriptions of the voice of the Caribbean nonk seal are.
too vague to be of much use in conparing the vocalizations of this species
with those of other species of phocids. H L. Ward's description of their
voi ce, quoted above, sounds like the "bubbling sounds" of the Hawaii an
nonk seal (Kenyon and Rice, 1959), a vocalization also characteristic of
at least sone of the other species of the subfam |y Mpnachinae found in
the Antarctic, but never reported fromany of the northern seals of the
subfanmi |y Phoci nae.

Repr oduction. —When H L. Ward (1887) was on Arrecifé Triangul os
from1l to 4 Decenber 1886, he killed five pregnant fenales, all wi th near-
term fetuses (the only one that was neasured was 85 cmlong). He also
saw one female with a nursing calf whose teeth had not yet erupted
These data suggest that Decenmber is the peak of the pupping season. In
this respect, the Caribbean nonk seal differs fromthe Mediterranean
speci es, which pups from Septenber to Novenber (King 1956), and the
Hawai i an species, which pups fromJanuary to June, with a peak in Apri
and May (Kenyon and Rice, 1959).

The female has two pairs of functional mammae (H L. Ward 1887), as do the
other two species of nonk seals and the bearded seal Erignathus barbatus;
all other phocid seals have only one pair.
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Food habits. --According to H L. Ward (1887) "The contents of the
stomachs of several were exam ned but nothing except fluids was found,
whi ch gave no clue to their food. It undoubtedly consists l|argely of

fish; one in captivity was fed this food and appeared to thrive well."

Parasites and epizoites. --H L. Ward (1887) said "several of those
collected has such a growh of mnute fungi on their back and flippers,
nore especially the hinder ones, as to appear quite green," The green
colour indicates that the organisns were al gae, not fungi. A nminute
green alga, Pringsheimella scutata, commonly grows on the pelage of the
Hawai i an nonk seal (Kenyon and Rice 1959).

Banks, (1899) described the nasal mte Hal arachne anmericana from the
Cari bbean nmonk seal. Oher species of this genus occur in many species
of nonk seal s.

The only reference to internal parasites is H L. Ward's (1887) statenent
that "They are greatly infested with intestinal parasites several inches
in length which, shortly after death, swarm out of anus and vagina (!),
dying as they reach the air." It is difficult to guess what these
parasites might have been. O her species of npbnk seals are host to

di phyl I obothriid cestodes (D phyllobothrium Diplogonoporus) and poly-

nor phi d acant hocephal ans (Gorynosoma) in the intestine, and heterocheilid
nemat odes (Ani sakis, Contracaecum Phocanema) in the stomach.

Predators. --At Arrecifé Triangulos, H L. Ward (1897) noted "very
few scars" on nonk seals and postul ated that "sone of themwere not
unlikely inflicted by the nyriads of sharks surrounding the islands."
Some Hawaiian nmonk seals |ikew se bear scars or wounds that appear to
have been inflicted by sharks, but sharks were not believed to cause
significant nortality (R ce 1960). More recent observations, however,
suggest that shark attack nmay be an inportant nortality factor (see
Kenyon's account of the Hawaiian nonk seal in Paper 11 of this vol ume).

Papul ation dynanics. --The birth rate may be estimated from the
sanple collected by H L, Ward on Arrecifé Triangulos in Decenber 1886
(H L. Ward 1887; J. A Allen 1887). He collected one newborn pup and
48 ol der seals. Seven of the latter had to be abandoned on the island
because of an approaching storm so presunably only 41 specinens were
closely examned. This series included five fenmales carrying near-term
fetuses. The one calf and the five fetuses indicate a birth rate of
6/41, or 0.15. This rate is essentially the same as the nean rate of
0.163 found in six populations of the Hawaiian nonk seal in 1958 (Rice
1960). These data suggest that the femal e Cari bbean nonk seal, 1ike
the Hawaiian species. rarely bears a pup two years in succession (R ce
1960: Wrtz 1968).
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Data on the sex ratio and age structure are available for only one
sanpl e of 34 Caribbean nonk seals collected by EE W Nelson and E. A
Gol dman on Arrecifé Triangulos in June 1900. These specinmens were
collected six months after the pupping season. Since the collectors
wer e professional manmal ogi sts, this series is probably an unbiased
sanpl e of the population that was hauled out at that tine and pl ace,

| have exam ned these specimens and classified theminto tw age
categories, "subadults" and "adults" (Table 2). Analogy with the
Hawai i an nonk seal (Rice 1960) suggests that the subadults are 0.5 to
2.5 years old, the adults 3.5 years old and ol der.

Tabl e 2. --Sex and age conposition of a sanple of 34 Caribbean nonk seals
collected on Arrecifé Triangul os, Canpeche, Mexico in June 1900

Age group Mal e Femal e Tota

Subadul ts 2 5 7 (219
Adul ts 6 21 27 (79%
Tot al 8 (24% 26 (76% 34 (100%

Mal es conprised only 24%of this sanmple. This is markedly different from
the essentially equal sex ratio reported for the Hawaiian nonk seal

(Kenyon and Rice 1959). In the latter species there is nmuch variation in
the sex ratio of groups of animals hauled out at different times and pl aces,
so little inportance can be attached to the unequal ratio in this one
sanpl e of Caribbean nonk seal s.

Subadults conprised 21% of the sanple, the same proportion found in the
Hawai i an nonk seal (Kenyon and Rice 1959; Rice 1960). In the latter

speci es, yearlings spend nuch less tine hauled out than do ol der animals
(Rice 1960), so the proportion of subadults in the sanple is probably |ess
than their proportion in the popul ation

Mai nt enance in captivity. --Caribbean nonk seals are known to have
been kept in captivity on only eight occasions, involving 18 aninals
Only seven of these were kept in zoos or aquaria. None bred, and none
lived longer than 5% years.

1. In 1843, a young seal about 4 feet (1.22m) Ilong was captured on the
Pedro Cays, Janmica. It refused to eat, becane blind, and died
after 4 nmonths in captivity (HIl 1843).
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2.  On 29 Novenber 1886, a young seal was captured near the city of
Canpeche, and taken by its owners to Progresso, Yucatan, for
public exhibition (Allen 1887).

3. Between 1 and 4 Decenber 1886, a recently born pup was captured on
Arrecifé Triangulos by H L. Ward (1887). It was taken to the
city of Canpeche, but lived only 1 week.

4. In 1897, two seals were captured at Arrecifé Triangulos and taken to
the New York Agquarium One lived 2 years. The other, a female,
lived 5% years, dying in January 1903. Death was attributed
to fatty degeneration of the heart, liver and ki dneys, thought
to have resulted fromtoo little exercise (Anon. 1903).

5. In the sumrer of 1897, two seals, also from Arrecifé Triangul os,
were received at the National Zool ogical Park in Washington,
D.C., but they survived only 2 nonths (Mann 1930).

6. Some tine between 1903 and 1908, two seals were captured and kept in
the noat at Fort Jefferson on the Dry Tortugas (More 1953).

7. On 14 June 1909, the New York Aquarium received three seal s--an adult
mal e and two young aninmals--froma dealer in Yucatan who had.
presumably obtained them from Arrecifé Triangulos or Arrecifé
Al acran (Townsend 1909; Anon 1910). The adult died on 27 Decenber
1910, one young on 16 January 1911; the other young was still
alive in March 1911 (Gant 1911).

8. In 1915, six seals were captured by fishernen--probably at Arrecifé
Triangul os--and taken to Pensacola, Florida, where they were

kept for "some time" before being released (G M Allen 1942).

Status of Popul ations

The Caribbean monk seal, if not already extinct, is certainly nearly so.
Even if a few individuals do survive, it is possible that the fenales
are rarely if ever able to find suitable secluded, undisturbed beaches
on which to bear and rear their pups. If so, any survivors would be

ol der aninmals, and the species would be doormed to extinction in the near
future.

Status of Habitat

The habitat requirenments of the Caribbean nmonk seal are probably similar
to those of the Hawaiian species--shallow | agoons and reefs for feeding
areas; sandy beaches for hauling grounds; and permanent islets or beaches
above high tide, and adjacent to shallows that are protected fromwave
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action, for pupping areas (Kenyon and Rice 1959). Wthin the Caribbean
monk seals' historical range, there are doubtless still nany areas that
satisfy these requirenents.

The main factor responsible for the reduction or extinction of the

Cari bbean monk seal is the large, rapidly growi ng, and nostly indigent
human popul ation within the seals' range. Many of these peopl e make
their living fromthe sea by fishing or catching turtles, and would
probably kill any seal that they encountered. |In recent years tourists
and yachtsnmen have increasingly invaded the seals' habitat.

Monk seals are nore vulnerable to exploitation by man than are nost other

pi nni peds because they haul out on |ow sandy beaches where it is relatively
easy to land small boats, and they are tanme and allow a close approach

A female with a nursing pup is especially vul nerabl e because she wll

stand her ground and defend her pup. Apparently nonk seal popul ations
cannot coexist with man for very long (Kenyon 1972).

Research Progranmes and Conservation Measures

The only efforts to conduct research on this species were the 1950 aeria
survey of islands off the Yucatan Peninsula by Raynond G lnore (1959) of
the U.S, Fish and WIidlife Service, and the 1969 aerial survey of

Chi nchorro Reef, Quintana Roo, by Charnock-WIson (1970). Neither

i nvestigator found any seals.

No effective conservation nmeasures have ever been applied to this species.
It is legally protected in Janmica (Lewis 1948).

Concl usi ons

Al t hough the Caribbean nmonk seal may already be extinct, this is by no
means certain. The nost urgent need is to determine the |ocation of
any survivors. This could best be done by an aerial survey. The npst
l'ikely places for finding survivors are the islands off the coast of
Quintana Roo and British Honduras, and the islands on Serranilla Bank.
However, the search should al so be extended westward to include the

i slands off Yucatan and Canpeche, and southward as far as Ni caragua, as
well as other islands in the western Caribbean Sea.

A twin-engine aircraft with |ong-range, noderately slow speed, and good
visibility, such as a Gunman Al batross, would be needed for a survey;
a flight altitude of 50 to 150 mis nmost suitable (R ce 1960).

My experience with the Hawaiian nonk seal indicates that the nost
propitious tinme for a survey would be during the winter, since nonk seals
haul out nore frequently during the cooler nonths. Also, the calving
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season of the Caribbean species appears to be in Decenber, and femrales
with pups remain on or within 50 netres of the beach throughout the
nursing period. Mnk seals spend nore time on the beaches during sunny
weat her and in the afternoon than they do during cloudy weather or in

t he norni ng.

Even if no seals are observed, their use of a particular beach may be
reveal ed by tracks and "wallows" in the sand, or trails worn into coral
rubbl e banks at the upper edge of the beach (Kenyon and Rice 1959).

If a viable colony of seals is located, the follow ng steps should be
taken i medi ately: (1) The governnment concerned should extend conplete
legal protection to the species, and declare its hauling grounds and

adj acent waters an inviolate refuge; (2) a full-time warden should be
assigned to the area to ensure that the seals are not nol ested; and

(3) an experienced pinniped biologist should begin an observati onal
study of the col ony.

Cari bbean nonk seals should not be captured and kept in captivity except
as a last resort, since no species of nmonk seal has bred in captivity,
and nost individuals in zoos and aquaria did not live very |ong. If it
shoul d becone necessary to capture animls, they should be kept under as
near natural conditions as possible--prcfcrably a portion of natural
habi tat encl osed by nets and fences. More (1952) nmde a proposal for
mai ntai ning a captive colony at Fort Jefferson National Mnunment on the
Dry Tortugas in Florida.
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Paper 13

Current Status of Seals in the Northern Heni sphere

by
D. E Sergeant

Fi sheries Research Board of Canada, Arctic Biological Station,
P.Q Box 400, Ste. Anne de Bell evue, Quebec

I NTRODUCTI ON

To review such a vast field evenly is an inpossible task for one man.

Al t hough | hel ped dissect a harbour seal at Chefoo, North China in Apri
19.38 (described as an inmmature Phoca vitulina richardi by Leroy 1940)

and carried out a little work with P. vitulina in Geat Britain (Sergeant
1951), ny main experience has been with harp seals Pagophilus groenl and-
icus and hood seals Cystophora cristata in eastern Canada (Sergeant 1965).
El sewhere | have travelled, chiefly as a guest of other workers, on the
Pacific coast of North America to view the tariidae of that coast, and
have made brief visits to the coasts of Romania and Spain partly in search
of news of nmonk seals. Having adnitted ny geographical bias, | hope that
other workers by their coments will help to fill the gaps in ny know edge

I do not want to speak too generally here about the status of sea manmal s
in the nodern world and will refer readers interested in this subject to
an earlier statenent (Sergeant M5 1970).

There seem to have been three episodes in the history of the relationship
of man in the northern heni sphere to coastal seals.

1. A history of exploitation of resident species for oil, furs

and nmeat, lasting fromprehistoric times in Europe (J.G D dark 1946)
to the early nineteenth century, or later in renote areas--up to

the present day in the Arctic, for exanple (Magdal enian man was
culturally, if not ethnically, the precursor of the nodern Eskinm).

2. A period, dating fromthe rise of inportant sea fisheries in
the nineteenth century, when seals received less direct usage and
cane into conflict with man as predators on fish. Mst notable has
been our concern in the North Atlantic with Phoca vitulina and

Hal i choerus grypus, and in the North Pacific with Eunetopias jubata
and Zal ophus californianus, as predators on sal non.
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3. A nodern phase which concerns itself with the protection of
seals. This may perhaps best be dated from the enactnment cf the
first Gey Seals Protection Act in Britain in 1914 (Lockley 1966).

These three episodes are not nmutually exclusive, because on a considerable
scale man still uses seals for fur, oil, leather and neat; seals still

eat desirable salnmon; and nore and nore the viewing of protected aninals
becones attractive to city dwellers. The problenms that arise may be
categori zed as:

1. The protection of diversity in maintaining threatened and
endangered speci es.

2.  The nmmi ntenance of sustainable yields of nore abundant, nanaged
speci es.

3. The problem of population increase in protected species.

I will draw exanples from each category to illustrate the kind of problens
that occur.

Mai nt enance of threatened species

Mai nt enance of the nonk seals Monachus spp. represents one of the nost
acute problenms facing us.

As may be seen by reference to the Red Data Book for Mammals (I.U C N
1972) the Cari bbean species M tropicalis is probably extinct. One can
only hope that by some miracle, an undiscovered or closely guarded secret
cay retains a breeding colony, but this seens unlikely, in view of the
densel y peopl ed archipel agos and the meat hunger of its peoplesl.

Conversely, | do not think we need to concern ourselves too much with the
fate of Monachus schauinsl andi of the Hawaiian archi pel ago (Kenyon and
Rice 1959). It is safeguarded by the Bureau of Sport Fisheries and Wldlife

of the United States governnent under the scrutiny of the people of one
of the world's best infornmed denocracies.

1

Di ana Magor (personal communication) reports that the coastal inhabitants
of British Honduras readily kill manatees Trichechus nanatus for food.
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The threatened species for which there is some hope is the Mediterranean
nmonk seal Mnachus nonachus. Here | have recently had the opportunity
to discuss the problemwith Dr. J.A Valverde, Consejo Superior de

I nvesti gaci ones, Paraguay 1, Sevilla, Spain, who gave ne the essence of
his carefully thought out plan, due to go into action in a year or so

As is known to readers of the Red Data Book, nonk seals now exist only
in scattered pockets in the Mediterranean, where the only self-contained
colony is said to be in eastern Morocco. On the Atlantic coast, however
there are colonies in Mrocco and Spanish Morocco. These colonies are
subject to several risks, ranging fromthose of possible politica

instability in the region to the use cf nylon gill nets, for fishing al ong
the coast, in which Dr, Valverde has seen or heard of six seals being
caught .

Briefly, his plan is to carry out thorough studies cf existing colonies
of nmonk seals in Spanish Morocco. If all indications are favourable

he woul d transport seals to their forner range, in Mediterranean Spain,
where two possible types of site present thensel ves--sea caves on the
mai nl and, and renote islands. He apparently favours the. cave, where he
believes the seals could be barred in and fed for a transitional period,
thereafter released. The nost original part of the proposal, however, is
a psychol ogical one: to nake the nearest coastal city custodians of the
seal s, thereby harnessing human pride in the service of conservation

| believe this suggestion could well be copied el sewhere

| believe that the main threat to nonk seals has been disturbance by man,
both by fishernen on renote islands, and by tourists on beaches and in

caves. Insofar as tourismincreases, the threat by fishernen may decrease
as these nen increasingly becone tourist guides. However, the gun and
nylon gill net remain potent threats to rare seals. Also, increasing

tourisme.g. to caves.,' poses a real threat to the habitat; but harnessing
the interest of coastal comrunities toward "their" seals, rendering them
partially a tourist attraction, seens well worth exploring.

There remains the question; what is the size of the residual Monachus
nmonachus stock in the western fringe of its old range? |Is it enough for
extensive transplants or will these have to be nade in successive stages?
First of all, | think we need to support Spain in this effort, by nmoney

if desired and know how, then work eastwards. | am sure that Mediterranean
countries will be interested in restoring this species; for exanple, in
1969 | saw stuffed famly groups in two nmuseuns in Romania (in Tulcea and
Bucharest) coming from the now presumably extinct mainland colony at Cape
Cal i akra, Bul gari a.
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Legal protection for nonk seals exists in France, Italy, Yugoslavia
Greece, and Bulgaria. [|UCN should explore avenues to extend this
protection to all Mediterranean countries and to set up sanctuaries in
sites of old or residual colonies, which mght then be replenished either
by natural recol onization or by transplantation

| recognise the problem of creating a sanctuary for sonething that does
not now exist there, but possibly the sanctuary could be a general marine
one.

If the worst cones to the worst we m ght even consider the possibility of
usi ng Monachus schaui nsl andi as seed stock for old M tropicalis and M
nonachus habitat.

Mai nt enance of Managed Species

Abundant or once abundant species provide fur, oil, leather and neat in
perhaps that order of value. Probably they will always do so. Extrem st
positions are to extermi nate a species by hunting, which is untenable to
conservationists; or to leave it entirely alone, which is probably going
to prove untenable to fisheries interests, in view of the increasing
intensity of human fisheries on even the snall pelagic species (Qilland
1970). In this, extrem st positions (Davies 1971) have been ni sl eadi ng
Seals are by no nmeans taken for "fun furs". |In Newfoundland, in the nost
recent years, utilization of both flippers and carcass nmeat of harp seals
for human food has increased.

W are left with that old desideratum of the popul ati on bi ol ogi st —naxi mum
sust ai nabl e yield.

In practice, this ideal state has very seldom been attai ned i n managenent

of fisheries (including those for seals) wthout prior overexploitation

The reason, | think is not just hunman greed, but the state of the art. It
is very difficult, wi thout inmense prior research, to prove that an
intensifying industry has reached the point of taking just enough of a crop;
much easier to denbnstrate that it has taken too much. One nay then

i ntroduce restrictive legislation, and reduce the fishery until research
shows recovery of stocks.

Just this stage was reached by the 1930s with the Pribilof fur seals, which
have since reached saturation of numbers; and is being reached now wth

the harp seals of the White Sea. The Soviet Union, after virtually totally
protecting this herd in 1966 in agreenent with Norway, has now begun a cull
again, taking 27,000 young seals and a research cull of 1,000 ol der seals
in 1971 (L. Popov, ed., Ms 1972). Norwegian scientists have published
nothing recently on the status of harp and hood seals at the West |ce near
Jan Mayen Island, but private reports speak of stocks of both species as



- 117 -

in a depressed state. The population of at least harp seals at the

West |ce seens indeed to have been in a depressed state since about

1890, judging by the catch figures given by Rasnmussen (1957). At the
Newf oundl and ice fields, heavy exploitation continues for harp and hood
seal s by both Canada and Norway. The harp seals arc now taken under

nati onal quotas whi ch have been | owered, although the total quota figures
have not so far been much less than estimates of |ocal production of
young. Public opinion however has been brought to bear on the problem
The bright spot in this area has been protection by Canada of the Qulf
of St. Lawence herds of harp seals fromairborne hunting since 1970,
and hunting by large ships since 1972, so that the seals are free to
increase. Total protection was also given to the few CGulf-breedi ng hood
seals by Canada in 1965. These closures have brought a minor but rea
human problem of restriction in their way of life to the |and-based
hunters of the Magdal en |slands, Quebec.

Protection in the Gulf of St. Lawrence has led to the possibility of the
public viewi ng massed harp seals in the way that only hunters and

bi ol ogi sts have been able to do hitherto. M. Brian Davies is invest-
igating this possibility, but with small capital. M viewis sceptical
the weather is so variable in March, the whel ping season, that an orderly
flow of visitors is not possible. Mreover, helicopters and not ski-

equi pped aircraft are needed because cf the broken ice, and these are
expensive to operate. Therefore, the possibility of a profitable enter-
prise is small. However, [UCN night well use capital to investigate the
costs of a trial enterprise. Experienced aircraft operators resident at
the Magdal en | sl ands, now out of business, might be persuaded to give it
a trial, and Canadian law m ght be nmodified to allow tourists to land on
the ice near the seals. Potential viewers are said to be nunerous. Major
costs and problenms would undoubtedly lie in the real mof insurance of
aircraft and peopl e.

A possible solution to the managenent of harp seals has sone resenbl ance
to Dr. Valverde's in that it calls on national pride. Let the USSR
exclusively manage the White Sea herd of harps, Norway the West |ce herds
of harp and hoods, Canada the Gulf and Front herds of harps and hoods.
Then the world may see which nation can best manage its "home" stocks.
Denmar k, which has an interest in the status of both the western and
central stocks of harp and hood seals for the benefit of its Geeniandic
citizens, will benefit from good nanagenent by both Canada and Norway.

The problem of population increase in protected species

G ey seals have been legally protected in Geat Britain increasingly since
1914 (Lockley 1966) and in eastern Canada in part since 1949 (Mansfield
1966). Their nunbers have increased in both areas to the point that
locally fishernmen conplain of their depredations on netted sal non, nmackere
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and herring, and danmage to nets, while their contribution as final hosts
to the total |oad of codworm Terranova deci pi ens, absolutely and
relative to other seal species, increases. Therefore, culls have been
instituted in both countries, and where possible, profit is achieved

by the sale of pelts. To this extent, the grey seal has again joined
the ranks of exploitable species. The problemarises of what to do in
parks. In Britain, according to Coul son (1972), popul ation increase

and increased pup nortality cf grey seals at the Farne Islands has led
to a plan for institution of a cull at this reserve, in the hope cf

| essening pup nortality and habitat destruction. Coul son criticizes this
pl an, and suggests as an alternative, toleration cf a high natural pup
nmortality together with protection of the habitat, as by fences. The
debate nust it seenms be resolved by the British public, given the

alternatives set clearly before them In financial terns, sale of pelts
woul d probably cover costs of culling, but the alternative of fencing

nm ght be quite expensive. In Canada, a winter cull is expensive since
the majority of the seals whelp on ice, and a helicopter is used to |and
men and cull the seals. The cull is a joint Government-industry enter-

prise. The pelts of nmoulted seal pups, being the nost val uable, are
sought and sold. Sable Island with a good popul ation of grey seals is
left al one because of its renoteness and lack of human inhabitants,

i ncluding inshore fishermen. The natural increase of its grey seals
however tends to repopul ate nainland col onies, which acts against the
effects of a cull.

There arc currently no known concentrations cf grey seals in eastern

Canadi an parks, though Sable Island seens likely to gain sone type of park
status in the future.

Local anomali es

The status of Phoca vitulina, everywhere a sedentary species, varies
greatly geographically. In the estuary called the Wash in Britain its
nunbers have renai ned stable or increased over 20 years (Sergeant 1951
Vaughan 1971) but its habitat nay become reduced in the future if proposed
wat er storage schenes (Anon 1970) conme to pass. In Holland nunbers have
declined due to hunting (van Bemmel 1956) and possibly from the conbination
of a variety of environmental insults ranging fromoil to mercury (Koeman
1971).

It should be said, however, that no conclusive lethal effects of either
pesticides or nercury on seals have yet been denonstrated anywhere. The
Dutch seals which died full of nmercury were not aged. In eastern Canada
the amount of nercury in the ivers of harbour and grey seals increases
with age or size of animals, but no deleterious effects have been detected
(Arnstrong and Sergeant, 1972). G eatest suspicion falls on the unusually
hi gh abortion rates of California sea lions Zal ophus californianus in
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colonies situated close to sewer outfalls proved to contain high |levels
of DDT (Qdel 1970). The unexpectedly high nortality of recent age
classes of Pribilof fur seals Callorhinus ursinus by contrast, have been
very tentatively linked with heavy comercial fishing for pelagic fishes
such as Al aska pollack Theragra chal cogramma, a major food of fur seals
(A'M Johnson, personal comunication). |n both cases nore research is
needed, and is undoubtedly underway, to uncover root causes

In eastern Canada, a bounty on harbour seals in the Maritinme Provinces

has existed since 1949 in order to reduce codworm incidence. This bounty
was extended in 1952 to Newfoundl and and Labrador, where codworm incidence
is only appreciable around the south and west coasts of Newfoundl and.

Field biologists were not consulted before the nmeasure was introduced

Harbour seals are now rare in the Maritine Provinces except where fisher-
men do not bother to shoot them e.g. in some parts of Prince Edward
Island. They are now rare enough in some areas of Newfoundl and that
fishernen conplain, while sending in jaws as bounty clains, that they
cannot obtain seals for fresh neat when they need it." At Prince Edward
Island, a special provision in the Canadi an Fisheries Regul ations

(Canada 1971) is now needed to protect one tourist operator from flying
bullets. It protects harbour seals locally fromJuly 1 to Septenber 30,
roughly the tourist season

It is clear that the decline of the species in eastern Canada, and the
incipient rise in tourism require a nore sensitive approach to the
managenment of this population than a bl anket bounty with a growing |ist

of exceptions. Perhaps the problemw Il be solved by the increase that

is taking place in the nunmber of National and other types of parks in
eastern Canada having a coastline. At the new Forillon Park in Gaspé,
Quebec, harbour seals breed and are protected, with fines for infringenments.
Lat us not think, however that total protectionwll be an ultimte answer
any nore than for grey seals; less than 30 km distant by sea are sal non
rivers and a sal non hatchery. As the seals increase predation likely will
i ncrease causing wathful fishernmen to nake representations. A conpronise
of some kind will probably prove necessary.

Suggestions for Action by |UCN

As considerations for |UCN action on the problems listed on page 114, |

omt category (3)--thc increase of protected species--as conprising problens
capabl e of being resolved by affected menber states. | also omt consider-
ation of the possible effects of insecticides and heavy netals on seals,

on the ground that since the principal enmtters of these polluters are the
industrial nations, they are here again capable of evaluating effects

and taking appropriate action.
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Category (2), control of the exploitation of abundant or potentially
abundant species, can be undertaken by national bodies or, on the high
seas, by appropriate international bodies such as | CNAF, the Norwegi an-
Soviet Seal Treaty, and the Interim Conm ssion on North Pacific Fur

Seal s. Such bodies woul d, however, be greatly strengthened by the
participation of watchdog citizen groups, anong which in the internationa
forum there is none better qualified than | UCN

This |eaves a few gaps, such as the hunting of Phocidae of the North

Paci fic, which does not seemat present to be policed by any international
body. This could lead to a "tragedy of the comons”. | understand that
the U S. A and U S S.R have exchanged information on popul ati ons and

the 1UCN could perhaps gather information from these two nations at this
meeting on the status cf ice-breeding largha P. vitulina, ribbon seal

Hi striophoca fasciata, and bearded seal Erignathus barbatus in the North
Paci fi c.

This leaves for nobst urgent consideration the really threatened stocks

and species. | believe that the world here can be divided, as in so many
cases, into the Rich Nations and the Poor Nations. The poor nations are
usual ly protein hungry, or so preoccupied with econom c betternent that
conservation is a fringe activity. Rich nations can and usually do put
their own house in order. Through IUCN they can offer admnistrative and
scientific know edge, and if desired, financial aid, toward the restoration
of rare species for the enjoynent of future generations. To this end
append some suggested priorities, nmore as a subject for debate than as a
finalised proposal

Lastly | am grateful to certain unpublished sources as the basis for ideas,
notably to Karl Kenyon, for his long and active chairmanship of the
American Soci ety of Mammal ogi sts, and to ny Canadi an col | eagues, Arthur
Mansfield, Edward Mtchell and Keith Ronald. For hospitality in overseas
seal visits, | amgrateful to Burney LeBoeuf and his coll eagues at the
University of California, Santa Cruz, U S A and to Bill Vaughan and N gel
Bonner at the Natural Environment Research Council's Seal Research Unit,
Lowestoft, UK

Appendi x 1.

Suggested Priority Progranmmes

A Monachus nobnachus

1. ldentify nunerical status in Spanish Mbrocco and Mrocco.

2. If numerous enough for transplant, investigate ways and neans from
experience with transplanting other species.
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3. Identify nost fruitful sites for protection in anticipation of
transplants to Mediterranean sites.

4. Investigate honme ranges and migrations, physiology (especially heat
and salinity tol erances), feeding. In viewcf |ow nunmbers, such
studies will probably have to be by observation rather than by

col l ection, except from seals accidentally caught in nets.

In view of Spain's advanced thinking in this field, it is suggested that

| UCN or WAF should investigate Spain's needs in expertise and funding for
this project. | UCN shoul d al so approach Morocco with the aim of a survey
of existing and potential coastal nature reserves suitable for nonk seals.
These studies should be made preferably by a Moroccan bi ol ogi st.

B. Zal ophus californianus, Asiatic population

This population is apparently extinct in Japan (see Red Data Book). It

is recommended that |UCN approach Mainland China in order to investigate
the status of the race in its forner range which apparently extended south
to the Yangtze. Swinhoe (1870) stated that it or another sea |lion was
found in southern Japan, and on islands at the mouth of the Yangtze, as
reported by river pilots. Possibly confusion with P. vitulina richard
occurred here.

If the race is extinct, the possibility of reintroduction from the
Cal i fornian popul ation nmight be investigated, presumably in suitable
Nati onal Parks, or simlar sites, in Japan, China or Korea.

C.  Phoca vitulina (richardi)

The present status of this species on the Chinese mainland coast m ght
al so be investigated. Leroy (1940) stated that "seals are not unconmon
on the Shantung coast." Fauvel (cited by Leroy) described it from
Shantung peninsula and Chefoo (Yentai) region on the islands Hai Loutai
and Hai N out ao.

Appendi x |1

Commendat i ons

It is suggested that | UCN WAWF conmend nations which have instituted
managenment programes for, and achieved restoration of, populations of

Pi nni peds. Exanples m ght be: The US SR for restoration of the

popul ation of harp seals in the White Sea (Popov M5 1972); Mexico and the
US A for restoration of Guadal upe fur seal Arctocephalus townsendi and
nort hern sea el ephant M rounga augustirostris at Guadal upe and islands to
the northward (Hubbs 1956; Radford, Or and Hubbs 1965).
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Paper 14

Gal apagos Fur Seal (Arctocephal us gal apagoensi s)

by
Robert T. Or

Cal i fornia Academy of Sciences, San Francisco, California

I NTRODUCTI ON

The Gal apagos fur seal has been known since the discovery of the
archi pel ago in 1535. However, it was not described until 1904, when
Edmund Hel l er naned it Arctocephal us gal apagoensis in his report on the
"Mammal s of the Gal apagos Archipelago.” The following year Allen (1905)
pl aced A. gal apagoensis as a synonymof A philippi. 1In 1954, King

wor ki ng on Pacific coast otariids, suggested that the Gal apagos fur sea
was nost closely allied to Arctocephal us australis, which occurs al ong
the adj acent coast of South America, and reduced it to a subspecies of
that species. |In the sane year Sivertsen (1954) raised it to a full species
Arct ocephal us gal apagoensis. Four years l|ater Scheffer (1958) concurred
with King's previous conclusion and reduced it to a subspecies of A
australis. Most recently Repenning, Peterson and Hubbs (1971) have again
accorded the Gal apagos fur seal full specific status.

It is obvious that the Arctocephal us popul ati on on the Gal 4pagos has been
derived fromA australis of the adjacent South American coast of Peru

and Chile and arrived in the archipelago as a result of westward drift with
the Peruvian current in times past. Whether or not it should be accorded
specific or subspecific rank is obviously a matter of opinion. A brief
summary of this nonenclatural hassle was made by the witer (Qr 1966).

Physi cal Features

The Gal 4pagos fur seal represents the snallest nmenber of the southern fur
seal genus Arctocephalus. No external body measurenments are avail able
but Sivertsen (1954) and Repenni ng, Peterson and Hubbs (1971) have given
crani al neasurements. In the field the species shows the short, pointed
nmuzzl e so characteristic of other nembers of the genus, a feature that
readily distinguishes it from the endenmic sea lion (Zal ophus californius
wol | ebaeki) with which it is synmpatric. These fur seals also differ from
sea lions in other external bodily features, especially the shape of the
neck, which is quite thick in contrast to that of Zal ophus, and in col our.
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The front and sides of the nuzzle as well as the underparts of the body
are a light tan, contrasting with the grizzled grey-brown fur of the
back and sides. The ears are light tan except along the margins. The
posterior vibrissae are dark while those situated nore anteriorly on the
muzzle are light proximally, beconing dark distally. The skin on the
flippers is blackish. There is relatively little sexual dinorphismin
si ze.

Di stribution

Fur seals were once very commn in the Gal 4pagos I|slands, judging from

the nunbers of individuals taken by the early sealers. Baur (1897) records
5,000 skins secured in 1823 alone. By the tinme of the Hopkins Stanford

Gal apagos Expedition in 1898-99 the number of fur seals had been so
reduced, according to Heller (1904), that no well defined rookeries were
believed to remain. Townsend (1903) reported that no fur seals had been
observed in recent years, although Banning (1933) mentions the capture of
hal f a dozen individuals on Tower I|sland by the Hancock Expedition of

1933.

It was not untii 1957 that a sizable colony of fur seals was discovered

on Janes |sland by Eibl-Eibesfeldt (1958). Later Lévéque (1963) indi-
cated a continued increase in the fur seal population of the islands.

He noted about 500 individuals on the east coast of |sabela. I n August
1962 Brosset (1963) observed 60 individuals at James Bay on Janes |sl and
and four on Santa Cruz Island at the entrance of the channel that separates
it fromBaltra Island; he also observed four on Tower I|sland in Novemnber

of that year. The nunmber in the area he described on Santa Cruz Island
increased to 14 in January 1963.

Perry (1970a) indicated that well established colonies were recently seen
al ong the south and sout hwest coasts of Fernandi na, between Punta Mangl e
and Cabo Hanmond, and on |sabela at Cabo Marshall, south of Punta Garcia,
Punta Essex and Punta Tortuga, as well as at Isla Pinta. The sane report
mentions 200-300 fur seals at Janes Bay on Janes |sland and probably up
to 100 individuals at Buccaneer Bay on the sanme island. O her pernanent
but small colonies were reported on Wl f Island, on the east coast as wel
as within Darwin Bay on Tower Island, on the south and east coasts of
Seynmour Island, in the south channel between Baltra and Santa Cruz i sl ands,
and 20 or 30 individuals on the northwest coast of Pinzon Island. Perry
(1970b) further noted a colony found in May on Isla Espanola at Punta
Suarez. This group contained 33 individuals, nmainly nmal es.

From the foregoing figures, which obviously are far fromconplete, it is
clear that there has been an increase in the Gal dpagos fur seal population
during the past 30 or 40 years and that presently, as a conservative
estimate, there appears to be considerably nore than 1,000 individuals



- 126 -

distributed on at least ten islands. Fromnorth to south these islands
are Wol f, Marchena (where a sick individual was observed and reported
tome by Peter Kraner in 1971), Tower, |sabela, Fernandina, Janes, Pinzon
Seynour, Santa Cruz and Hood.

This increase, froma popul ation that was depleted al nbst to extinction

has been slow and the species is still far from past the danger point
Wthin the past decade there have been instances of fur seals shot on

James Island, where a salt m ne was opened in 1962. However, further
depredati on here was stopped by the intervention of the Ecuadorean Fish

and Game Service, and subsequently the operation of the m ne was termnated.

Behavi oral Pattern

Li ke nost nmenbers of the genus Arctocephal us that have been studi ed,

Gal dpagos fur seals prefer rocky areas where there are sea caves that are
relatively inaccessible. In August 1971, the witer visited the fur seal
colony at Janes Bay on the west side cf Janes Island. The salt mne at
Espum | | a Beach was no |onger operating and within a quarter of a mle of
that site a dozen fur seals were observed. They did not allow as close
approach on land as sea lions nor were they as accessible. For the nost
part they tended to lie in shaded situations on lava |edges above the
water or very close to it and noved into the sea when a person canme near
In the water they approached one closely, even coming up to nmy mask when
| was snorkeling in a grotto.

In swimring they often assume a vertical position with the tail up and the
head down and tend to spin around al nost constantly so that the body is
rotating on its long axis. None was observed any distance at sea, unlike
the sea lions which frequently are encountered several niles from shore

The only evidence of reproduction on this occasion was the di scovery on
August 23 of a small pup which had been dead for several nonths. All of
the other animals seen were inmmatures or adults.

Di sease

In late 1970 and early 1971, an epizootic affected the sea |lion popul ation
of the Gal apagos |sl ands, causing a fairly high die-off. Al though the
exact cause was not determined, the synptons included the presence of
nunerous |esions on the skin. This epizootic fortunately subsided about
June of 1971 and few di seased sea lions were to be found on any of the
islands visited by the witer in August of that year.
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Qur only know edge of the effect of this epizootic on the fur sea

popul ation is a comuni que received by the witer from Peter Kraner,
Director of the Charles Darwin Research Station at Acadeny Bay on Santa
Cruz Island, dated June 25, 1971. He stated (translating a letter from
Juan Bl ack, an official, of the Gal 4pagos National Park Service who
surveyed the epizootic):

"Mar chena, 24 May 1971

I found a dead male fur seal (near the canp on the sout hwest
coast of Marchena), apparently affected by the sane di sease as
the sea lions. He is rotting and bl own up, exactly as the sea
lions. He also has the skin swellings, sone closed, others
open, as in the sea lions in the sanme stage of deconposition

It seens that many fur seals died; | am observing only very few
of themin an area where many had been on our previous visit in
Novenber 1970. - | saw a fur seal with a big swelling in the neck.

But he seens to be all right otherw se."

Di seased sea lions were also reported observed on Marchena and Santi ago
islands (Kraner and Villa R 1971).

Future

The future of the Gal dpagos fur seal will depend upon careful protection
in the comng years. It is a species nuch nore restricted in habitat than
the endem c population of the California sea lion and therefore one whose
nunbers will probably never cone anywhere near that of the latter species,
One feature in its favour is the type of habitat it selects--sea caves
which are relatively inaccessible and in which individuals are not easily
seen.

It is to be hoped that the epizootic which affected the California sea lions
so adversely will not recur for sone years to cone, especially in view of
the fact that sonme fur seals did contract the disease. However, the fact
that the two species are generally segregated as far as habitat is concerned
is fortunate.
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Paper 15

The Ross Seal (Onmatophoca rossi)

by
R. Hof man, A. Erickson and D. Sini ffl

Uni versity of M nnesota, M nneapolis, Mnnesota 55455, U S A

Description

The Ross seal Ommatophoca rossi is the rarest and | east well known of the
four true Antarctic phocids. It was first described and naned by G ay
(1849-1375) from two specimens collected during the voyage of H MS. Erebus
and HMS. Terror under the command of Sir Janes Ross O ark.

Perhaps the nost distinguishing characteristics of this seal are the

| arge eye orbits and unique vocalization fromwhich the comon nanes—
bi g-eyed seal and singing seal —are derived. Wen disturbed, a Ross seal
is easily classified since it will normally raise its head to assune the
readily identifiable singing posture (see Ray 1970, p. 405). Nunerous
references to inflated |aryngeal pouches are found in the literature but
King's (1969, p. 26) dissections of a male and fenale failed to note any
sort of laryngeal or vcstibular sac. A broad head, short snout, snall
mouth and small teeth contrasting markedly with other Antarctic seals.

The basic coat colour is dark grey to chestnut on the dorsumwith
contrasting silvery-white on the venter. Anteriorly, the light and dark
mer ge about the eyes to give the appearance of a mask. Often there are
broad dark stripes fromthe chin to the chest and along the sides of the
neck. Most adults bear small scare about the neck and shoul ders which
Wl son (1907) has attributed to intraspecific aggression.

There are conflicting reports in the literature as to the Ross seal's body
size in relation to other Antarctic seals. King (1964) lists maxinmm
recorded lengths of 9 feet 10 inches for an adult nmale and 8 feet 3 inches
for an adult ferale. Bonner and Laws (1964) felt that the Ross seal was

This study was carried out under the Office of Polar Prograns, National
Sci ence Foundation, wth support fromgrants GV 24327 & 44050.



G TT) ©62) (Tt ov) 86cr) (Chrard) 6 20z)
FARS 96T 8 ST T TS L €8 6 6L
(ogtT) & 6g) (e ov) © ze1) G T12) 8 '86T) M.S -86
00€ G ST 09T 0°0S GZ ‘€8 Ge 8. B0-0L 3 9N ZLI0ETT ,T0-2L
@vr) © or) 2 s) (2 szt) @ 90c) (€ 961) M6E -96
Gee 09T G2 ‘ST S ‘6 Gz ‘I8 Gz Ll /5SZ -69 9 |aua4 2. 162 T 910-2/
(toez) £ sv) (T sv) 8 1) 8 eve) (9 ggz) M6E -96
oSy 08T G LT 0.5 0 '96 G/ 26 /552 -69 9 auaH zL /et ¥T0-2L
(ogT) (g2¢) & 62) O -€tTT) (¢ c02) (T 861T) M6E -96
00g S VT G ST S W 008 0'8. /552 -69 3 8N 2L /62T €10-2L
S  (s1) © or) @ er) € 2€1) G €zz) ¢ e12) MSO -88
“ Ta% G/ ‘ST T AVA Y 0 vS 0 '88 G o8 /B8S2 -0 3 [ausH AN A 600 -2.
(eeT) (9sg) 8 9¢) (T 8TT) (G 061) ©z91) 3.T-/9T
0/¢c 0OVT S VT S oY (O=7A 099 SS ‘e -9/ 9 8N T, /SC /T GE-T.
(c61) (9 ge) (T 8e) W ecT) (2 'soe) 6 T02) MTT -6t
czY 0¥t 0 ST G 25 018 SO ‘6L /58 0T -S9 9 [aN 69 /22 IE GE -69
(B3 202) (€ ev) ¥ 6g) (2 6cT) o 6-GT2) (o 2 's02) MO -6t
'Sq | 9vP ‘u10°/LT ‘ul1G ST U 10 -°SS ‘U110 'S8 ‘uU10°T8 B9 -8T -S9 3 ey 69 /22 I € -69
1yb 10 ladd 1 4 Jadd 1 4 ylip y 16ua y 16uan uo 171e207 Xas 91 JaquUMN
Jeay U0 H Kre || 1xy Jeau | | INID p repue uau 19ads
"ZL6T-696T SUO 1109 | |0D [e9aS Ssay 9 |gelL



- 131 -

in the size range of the Weddell seal and that reported sizes are

bi ased by a predoni nance of immture animals. Qur data however do not
support this hypothesis. Table |I shows the neasurenments from ei ght

i ndividuals that we have handl ed—t he | argest a 450 pound fenale

measuring 7 feet 8 3/4 inches in a straight line fromthe tip of the nose
to the tip of the tail. |In conparison, then, the Ross seal is nore nearly
in the size range of the crabeater seal rather than the Wddell seal.

Simlarly, the foreflippers have been subject to conflicting reports.
Racovitza (1900) and Barrett-Hamilton (1901) said they were snall while
Wlson (1907) and Browm (1915) noted that they were large. W have
normal i zed the standard flipper neasurenents to body length and find the
rel ati onshi p: | eopard seal > crabeater seal > Ross seal > Wddell seal
(see Table I'l1). As m ght be expected the predatory |eopard seal has the
greatest relative flipper length. The differences are not statistically
significant (P< .05) but this is due to the |arge variance probably caused
by the difficulty in accurately defining a point where the flipper

ori gi nat es.

King (1969) notes that the Mnachi nae and Ommat ophoca in particular are

the nost advanced of the phocids in respect to the progressive specialization
toward a nore flipper-like forelinb for positive swinming action. Modi -
fications include reduction in nail size, shortening of the 5th digit,

el ongation of the 1st digit and, in the Ross seal, elongated epi physes and
cartil agi nous extension that further increase the length of the flipper

Table Il ——Conparative Flipper Lengths
Front Flipper Length H nd Flipper Length
N
Body Length Body Length
Leopard Seal . 229+, 052 .179+. 044 16
Crabeater Seal . 201+. 043 .187+. 035 40
Ross Teal . 199+. 020 . 196+. 025 8

Weddel |  Seal .176+. 025 .176+. 019 30
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Nat ural History

Very little is known about the life history or ecology of Ommatophoca.
Cephal opods are thought to be the principle dietary staple (Hamlton 1901;
Wl son 1907; Brown 1915; Sol yani k 1965) and there is sone evidence that
Ross seals feed on cephal opods of a larger size than do other seals

(King. 1969).

Popul ation and reproductive studies on the Ross seal are essentially
non-exi stant. Eight mal es and seven ferales were collected during the
1964 sealing expedition in the M V. Polarhav and on the basis of these
speci mens, @&itsland (1970b) tentatively lists longivity at 12 years,
with mal es and femal es achieving reproductive status in 3-4 years and

2-7 years respectively. Pupping has not been observed but is thought to
occur on the circunpolar ice in Novenber-Decenber. @itsland (1970b)
reports a 101 cm foetus collected on 23 Septenber, 1964 and estimates
length at birth to be 105 cm or longer while King (1969, table Il pg. 30)
suggests a length of 120 cm and weight of 27 kg. at birth. Erickson

et al. (1972) report recent corpora lutea and inplanted bl astocysts in
two Ross seals collected in the Anundsen Sea on January 29, 1972. These
bits of evidence suggest that breeding occurs in |late Decenber or early
January. Currently, Dr. Akhouri Sinah of the Veterans Hospital, St. Paul
M nnesota, is perfornming light and electron mcroscopy studies on the
reproductive tracts of 3 nmale and 3 fenale Ross seals collected |ast year
in the Anundsen and Bel |l i nghausen Seas and it is expected that these
analyses will contribute substantially to the scant know edge of the
reproductive picture of this species.

Di stri bution

The Ross seal has a non-regular, circunpolar distribution in the pack ice
surrounding the Antarctic continent (Erickson et al., in press). Fewer
than 50 sightings of this species were reported prior to 1940 (Bertram
1940) and R M Laws (1962, p. 448) was able to plot all 120 known records.
Less than 200 Ross seal sightings (see Figure 1) had accumul ated prior

to 1972 when Erickson et al. (1972), aboard the U.S.C. G C Southw nd in
the Bellinghausen and Anundsen Seas, tallied 133 individuals while
conducting shipboard and helicopter strip censuses over an area of 1628
square miles. Additional Ross seals were observed outside the census strips
and during non census periods therefore these observers were able to match
or exceed all cumnul ative sightings prior to this cruise.

Most sightings of Ross seals have been of solitary individuals but Mawson
(1915) reported 6 near Haswell Island on January 21-22, 1914 and Bonner

and Laws (1964) reported 5 on a single ice floe. CR. Robertson (persona
communi cation) on January 11, 1965 saw a total of 13, including a group

of 4 and a group of 3, during the Western Ross Sea-Balleny Island Expedition
Bet ween. Decenber 29, 1965 and January 13, 1966, Ray (1970) observed 22 in
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the western Ross Sea but in the same general area in January-February
1971 we observed only two Ross seals (Erickson et al., 1971). The Ross
Sea was essentially clear of ice during the duration of the 1971 cruise
and our observations surely reflected the absence of suitable habitat.

The distribution of the Ross seal appears directly related to the nature
of the pack ice. King (1964) states that it is al nost exclusively found
in the heavier pack ice and G lbert and Erickson (in preparation) note
that nost of the Ross seals observed in the Anundsen and Bel |l i nghausen
Seas were in six to eight octa pack ice regardless of the relative size
of the ice floes. The Ross seal was found in a mpjority of their surveys
and they estimate that a maxi num of five percent of the population in

the Anundsen and Bel | i nghausen Seas could have been harvested wi thout

usi ng icebreaker or helicopters.

Popul ati on Esti nates

@itsland (1970a, Table |I) summarized the known data on the relative
abundance of Antarctic seals and calculates that 1.3% of the seals in

the Antarctic pack ice are Ross seals. This figure conpares closely with
the 1.5% popul ation conposition figure subsequently devel oped by Erickson
et al. (1972) for the Ross seal in the Anundsen and Bel | inghausen Seas.

Census data are neager and densities calculated from them are variable and
low Only 4 of 4,742 seals counted in 552.47 NV of census in the Weddel |
Sea (a density of .OO7/NN?) were Ross seals (Erickson et al. 1970), as
conpared to a density of 0. 301/ NV? found by Ekl und and Atwood (1962) in
the Sout hern Indian Ccean-105°-112°E | ongi tude. In the western Ross

Sea, Ray (1970) found densities varying between 0. 04- 0. 4/ NVR

Laws (1953a) estinmated 10,000 Ross seals in the Fal kland |sland Dependenci es
and Scheffer (1958) listed the total Antarctic popul ati on between 20, 000-
50, 000. Eklund and Atwood (1962) projected their density estimate to

2,200, 000 NVP of pack ice with surface cover between 0.3-1.0 percent to
arrive at a total population of 51,400 Ross seals. G lbert and Erickson
(op. cit.) found an overall density of 0. 109/ NV bet ween 85°W 135°30' W

in the Bellinghausen and Anundsen Seas and estinmated a m ni mal 28, 968

Ross seals in 215,771 NME of pack ice

Di scussi on and Concl usi ons

Al though only limted information exists on the population size of the
Ross seal, the total nunber is seemingly as great or greater than severa
northern species such as the grey seal Halichoerus and ribbon sea

Hi stri ophoca (Scheffer 1958). The patchy nature of sightings and the
results of recent helicopter surveys in heavy pack ice (Glbert and
Erickson, op. cit.) suggest that densities m ght be considerably higher
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in the more inaccessible regions of the pack ice ecosystemwhich have
have been inadequately worked; however Siniff et al. (1968) and
Erickson et al. (1969, 1970, 1971) did not find the concentrations of
Ross seals in the heavy pack of the Weddell Sea, which Bonner and Laws
(1964, p. 179) predicted as possibly occurring there

As previously stated, Ross seal densities are variable and low, thus it
is difficult to extrapolate census data to arrive at a total popul ation
estimate. Seasonal and yearly variation in the size and nature of the
pack ice zone have been shown to influence crabeater seal densities
(Eklund and Atwood, 1962; Erickson et al, 1971) and probably have a
simlar influence on Ross seal densities. 50,000 is an often quoted

total popul ation estimate for Ross seals (King 1964; Eklund and Atwood,
1962; Scheffer 1958) but this is alnobst surely a nminiml nunber. If the
. 109/ NVP density estimate of G lbert and Erickson is projected to the
2,200, 000 NM? of available habitat estinmated by Eklund and Atwood (op.
cit.) a total Ross seal population of 239,800 is indicated. A population
size of 104, 000-650,000 is suggested if the conposition estimate (1.3%
Antarctic seals = Ross seals) is conpared to cal cul ated crabeater nunbers--
8, 000, 000 Eklund and Atwood (1962) and 50, 000,000 Erickson et al. (1971).
Therefore, 100, 000-150,000 seems to be a reasonabl e and perhaps conserv-
ative popul ation estimate for use in assessing the status of the Ross
seal stock.

In any event, no evidence exists that suggests that the Ross seal should
be considered an endangered species. There has been essentially no
conmmerci al harvest of the species and its non-aggregating nature coupled
with a restricted habitat naturally protects it fromall but air or

i cebr eaker - supported operations.

The Conference on the Conservation of Antarctic Seals, London, 3-10 February
1972, proposed total protection from conmercial exploitation in the
resulting Convention for the Conservation of Antarctic Seals. Necessary
provision is made in Article 4 for special permts to take Ross seals for
scientific purposes since nmeani ngful knowl edge on the species is unlikely

to be devel oped unless collections are made. Snmall scientific collections
fromlimted areas are unlikely to have long termeffects on total nunbers
or distribution since the Ross seal's association with the variabl e pack

ice zone would suggest that it is highly nobile and does not congregate

in local breeding aggregations.

The low density of Ross seals in the Antarctic is of particular interest
because this density is not associated with man induced nortality factors.
Food resources could be the primary linmting factor regulating the

popul ati on but we have insufficient know edge to suggest a nmechani sm by
which this could function. The preferred habitat of the Ross seal seens
to be in pack ice somewhat simlar to that selected by crabeater seals,
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therefore space seens to be quantitatively anple but could be qualitat-
ively deficient if the food resource is not suitably distributed under
the preferred ice cover. There have been no reports of the scarring
conmonly seen on crabeater seals thus Ross seals appear to be relatively
unaffected by Kkiller whale or |eopard seal predation. Alternatively,
however, there may be no survivors of predatory attacks: thus popul ation
regul ati on by predator pressure cannot be entirely ruled out. Finally,
the Ross seal m ght have broad niche overlap with the crabeater seal
and/ or Weddel | seal, which through interspecific aggression or conpet-
ition might contribute to its |low nunbers. Hard data are nissing and

it is difficult to even have an intuitive feeling for the stability of
the popul ation. The population could be naturally stabilized at |ow
densities, growing or declining toward extinction. Possibly the extir-
pation of Antarctic whale stocks may have had some related effect on

the Ross seal through nodification of energy use in the Antarctic food
web.

Virtually nothing is known about the activity patterns, breeding habits,
behavi our or ecology of the species. Directed scientific inquiry is
indicated but the difficulty in obtaining or regularly observing aninals
has inhibited progress. Simlarly there has been little progress toward
under standi ng the biology of the crabeater seal which is 90 times nore
nunerous than the Ross seal. Research in the pack ice ecosystemis

needed but proposed projects requiring icebreaker support during the
puppi ng and breedi ng seasons (Cctober-Decenber) have received low priority
and no support.

King (1969) in her description of the Rose seal anatony states, "The

many peculiarities and diversity of structure that cane to light during
the work on the Ross seal are mainly concerned with swinmng, wth

| ocation, capture and eating of food and, probably with the appreciation
of sound."” In conparison to other phocids, the eyes, teeth, skull and
vocal i zati ons are nost uni que and suggest the desirability of conparative
st udi es.
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Paper 16

The Juan Fernandez Fur Seal
by
Anel i o Aguayo L.
Departamento de Oceanol ogi a, Universidad de Chile,
Vina del Mar, Chile.
| NTRODUCTI ON

Two papers about this species have been published in Chile (Aguayo and
Mat urana, 1970; Aguayo 1971). A third paper in preparation will have to

wait until we obtain nore conparative material.

On the other hand two inportant papers have been recently published in
U S.A (Hubbs and Norris, 1971; Repenning, Peterson and Hubbs, 1971).

Present status.

In Table | the fur seals observed on Juan Fernandez Archi pel ago between
1965- 1970, are summari zed.

Table |I. —Fur seals counted on Juan Fernandez Archi pel ago,
Chile, between 1965-19701

Qbserver Year Pl ace Nunber Census
N. Bahanonde 1965 Mas Afuera 200 I nconpl ete
D. Bourne 1966 Santa Cara 8 I nconpl ete
K. Norris 1968 Mas a Tierra 50 I nconpl ete
A. Aguayo-R. 1969 Mas a Tierra 170- 192 Conpl et e
Mat ur ana
A. Conzal ez 1969 Mas Afuera 257- 267 Conpl et e
A. Aguayo- 1970 Mas a Tierra 231- 246 Conpl et e
D. Torres
A. Aguayo- 1970 Mas Afuera 470- 500 Conpl et e
D. Torres
A. Aguayo- 1970 Santa Cara 4 Conpl et e
D. Torres

1
Data from Aguayo, Maturana and Torres (1371) and Hubbs and Norris (1971).
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It is now clear that not less than seven to eight hundred fur seals
exi st on this Archipel ago.

In Table Il is shown the only two fur seals counted on Isla San Anbrosio
in 1970.

Table Il —Fur seals on Isla San Anbrosi o,
Chil e, June 26, 1970.

(bservers Pl ace Nunber
G lnore Isla San 2
A. Aguayo Anbrosi o
J. Jehle J., (26° 20" S,
Hunsaker 79° 58' W) .
Torres
Bowen

The fur seals at San Anmbrosio nunbered only two in our count, but these
probably represented nore individuals, which we hope will increase into

a large, permanently breeding colony in the near future. Seasona

| obster fishing close to the rocks, however, may interfere in the increase
The two fur seals at San Anbrosio were the first reported there for
perhaps a century and a half (Glnmore 1971).

Present know edge.

We know now about the original teem ng abundance, near-extinction, range,
| ack of association with Arctocephalus australis and QGtaria flavescens,
former association with Mrounga |eonina, habitat and habitas of the
Juan Fernandez fur seal, thanks to the conprehensive paper of Hubbs and
Norris (1971). No studies have been nmade of age, growh rates, etc.

Taxonom ¢ consi derati ons.

The taxonom c position of the Juan Fernandez fur seal is in dispute

Peters (1866) described it as Qtaria (Arctophoca) philippi. Gay (1869)
rai sed the subgenus Arctophoca to generic level. Allen (1905) included
Arctophoca in the synonyny of the genus Arctocephal us.
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King (1954, 1964) and Scheffer (1958) accepted the genus Arctocephal us
i nstead of Arctophoca. Sivertsen (1954) revived the generic nane
Arct ophoca, and Mann (1957), agreed.

Repenni ng, Peterson and Hubbs (1971) said; "The philippi-towsendi
conplex is in some ways distinctive, but classing these 2 species
(only provisionally held to be distinct) a separate genus, Arctophoca,
seens unwarranted". However, Aguayo and Torres (in preparation) said:
"The Genus Arctophoca should be restored, for anbng other reasons its
pecul i ar geographi cal distribution, dental fornula and cranial norpho-
metry".

REFERENCES

1. Aguayo, A. and R Maturana, 1970. Primer censo de Lobos Finos en
el Archipi élago de Juan Fernandez. Biologia Pesquera, Mnisterio
de Agricultura, Chile, No. 4: 3-15, figs. 1-2, 1 pl.

2. Aguayo, A 1971. The present status of the Juan Fernandez fur seal.
K. Norski Vidensk, Selsk, Skr. 1: 1-4, figs. 1-2.

3. Aguayo, A., R Maturana and D. Torres, 1971. El Lobo Fino de Juan
Fernandez. Rev. Biol. Mar. Val paraiso, 14(3): 135-149, figs.
1-4, 3 pls.

4. Aguayo, A and D. Torres (in preparation). Contribution to the
present know edge of the Juan Fernandez fur seal.

5. Hubbs, CL. and K S. Norris, 1971. Oiginal teem ng abundance,
supposed extinction, and survival of the Juan Fernandez fur seal.
Antarctic Pinnipedia, Antarct. Res. Ser., 18: 35-52, figs. 1-5.
AGU, Washington, D.C

6. Glnmore, RM 1971. (bservations on Marine Mammals and Birds off
the Coast of Southern and Central Chile, Early Wnter 1970.
Antarctic Journal. 6(1): 10-11.

7. King, J. 1954. The Qariid Seals of the Pacific coast of America.
Bull. Brit. Mus. (Nat. Hist.), Zool. 2: 311-337.

8. King, J. 1964. Seals of the Wwrld. Brit. Mus. (Nat. Hist.),
London, 154 pp.

9. Mann, F.G 1957. dave de deterrainacion para |las especies de mam feros
silvestres en Chile. Inv. Zool. Chil., 4: 89-128.




- 143 -

1971. Contribution

10. Repenning, C A, RS. Peterson and C. L. Hubbs,
with particul ar

to the systematics of the southern fur seal,
reference to the Juan Fernandez and Guadal upe speci es.

Antarctic Pinnipedia, Antarct. Res. Ser., 10: 1-34, figs. 1-9.

AGU, Washington, D. C

sea lions and wal ruses. A revi ew of

Scheffer, V.B. 1958. Seal s,
Stanford, 179 pp.

11.
the Pinnipedia. Stanford University Press,

12. Sivertsen, E. 1954, A survey of the eared seals (fam Oariiddae)
with remarks on the Antarctic seals collected by MK "Norvegi a"

in 1923-1929. Det. Norske Videnskaps-Academ i Oslo. Sci.
Resul ts Norweg Antarctic. Exp. 1927-1928 et seq. Lars
Christensen No. 36: 1-76, figs. 1-46.



- 144 -

Paper 17

The Current Status of Seals in the Southern Hem sphere

by
R M Laws

British Antarctic Survey, Mnks Wod Experinmental Station,
Abbots Ri pton, Huntingdon, U K

I have found the task of reviewing the statue of southern seals in a
short paper difficult, but have tried to give an indication of the status
of the stocks and the current trends in nunbers. For several species
adequate information is lacking, but in general there seens to be little
cause for concern, and none are endangered to the sane extent as sone

of the northern stocks. | have dealt with all stocks except the Juan
Fernandez fur seal Arctocephalus phillppi, the Galapagos fur seal A

gal apagoensi s, and the Ross seal Onmatophoca rossi. These are dealt

with by other contributors.

Sout hern fur seals

Repenning et al. (1971) define eight species of Arctocephalus, only five
of which are considered here; they also give a useful distribution map

Arct ocephal us pusillus, the South African fur seal, has been exploited
conmercially for over three hundred years and there are 22 col onies on

or near the south and south west coasts of South Africa. After 1870, lega
authority was established over the seal rocks and conservation practices

i mpl erented. There has been no attenpt to exploit at the maxi mum sust ai n-
able yield level and since 1936 all cows have been protected, though
yearling females are taken. In recent years the catch has been confined
mainly to animals in their first year, aged about 9 months for skins.

This winter catch has increased steadily from27,289 in 1950, to 76,694

in 1971, of which 827, were taken fromnmainl and col onies. The annual catch
of bulls has declined in recent years fromabout 3,000 in the early 1950's
to 812 in 1969, the last year for which statistics are available (Rand
1972).

Government seal ers account for about 30 percent of the catch; the rest
are taken by private sealers under |icences, which specify quotas, and
met hods of killing; royalties are paid.
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It is difficult to get objective information on the current state of the
popul ati on and subjective evidence suggests that it may have increased
over the past ten or twenty years. This inpression is mainly derived
from the extension of breeding animals to new areas (P.B. Best, pers.
comm ).

Aerial surveys were undertaken in Novenmber, 1956, when al nost all colonies
wer e phot ographed, and Novenber, 1967, when the survey was nuch |ess
conplete. According to Rand (1972), conparison of the aerial counts shows
that the nunbers of territorial bulls have remained "renmarkably constant”,
al t hough the exanple he gives is not very convincing. In fact, if we
conpare those colonies for which data are avail able from both surveys,
there is a 12% decrease in bull numbers in 1967 as conpared with 1956,

and an even greater decline in total nunbers. However, even quite smal
seasonal differences can greatly influence counts.

Rand (1972) suggested that the island popul ations are exploited at their
maxi mum sust ai nabl e | evel, but el sewhere "natural growh has exceeded
man-i nduced nortality". He suggested that "about 70,000 pups can currently
be expected fromall the herds", but this has already been exceeded in
1970 and 1971. The yearling seals have been hunted by very sinilar

nmet hods over the years and Rand suggested that the kills provide indices
of abundance. There has been an increase in the catch per unit effort
from 16-17 to 20-22 pups/seal er/day, but bulls are no |onger keenly
sought and their declining catch cannot be taken as representing a
declining stock. However, the total size of the stock is not known and
there is a need for nore quantitative information relating the level of
exploitation to stock size. Nevertheless this is one of the better known
speci es of Arctocephal us.

Over the years there have been many conplaints by fishernen (seine netting
for pilchard and anchovy) about the interference by fur seals in their
operations. In one recent nmonth 45,000 rounds of amunition were sold

to fishernen at Wolf Bay. The recorded distribution of wounded seals is
correlated with the fishing grounds. Another possible consequence of

di sturbance by fishermen is the hundreds of abortions that have been
reported fromthe breeding colonies (Best, pers. conm).

I have little information on the A pusillus stocks in Tasmania and Eastern
Australia. At the turn of the century protective |egislation was enacted
and only seals found damaging nets and lines may be destoyed. Lew s

(1929) gave estimates of 5,000-6,000 at Seal Rocks and 3, 000-5, 000 at

Lady Julia Percy Island. Pizzey (1964) thought that there m ght be

5,000 at Seal Pocks and a total of 20,000 off the southern coast but

this total may include A forsteri. It seens likely that numbers have

remai ned stable or increased in the last 50 years and the stock is not
endangered. However, nore reliable estinates of nunbers are desirable.
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Arctocephal us forsteri of New Zeal and and South West Australia has

al so apparently been increasing in nunbers in the past 20-30 years but
"data on present distribution and nunbers are insufficient to ascertain
the real status of the species" (Stirling 1970, 1971).

The history of the fur seal in New Zealand is that of the other southern
hem sphere stocks. Formerly there were large breeding colonies on the
South Island and other islands to east and south. Early 19th century
sealing reduced the stocks and recovery was followed by a further
reduction about 1870. In 1875 sealing was prohibited from Cctober- My,

| eaving a 4 nonth open season. In 1894 a total ban was enforced unti
1913-1916, when there was a 3 nonth open season; then none were killed
until 1946 when a limted harvest of about 1,000 was authorised. Falla
(1953) estinmated the New Zeal and popul ation at |ess than 50,000. Recovery
has been slow but the appearance and increase of pernmanent non-breedi ng
herds in the Cook Strait area (41°S.), that is well north of the breeding
range (south of 45°S.), is encouraging. At Canpbell Island only 71 pups
were counted in 1958 (Bailey and Sorensen, 1962).

Shaughnessy (1970) on the basis of work on transferrin types suggests

that fur seal may have been exterm nated from South and Western Australi a,
wi t h subsequent recol onization from New Zeal and. However, the transferrin
types of New Zeal and and Macquarie |sland specinens were not identica
with material from Australian speci nens.

King's (1969) population figures for Australia were acknow edged to be

"not very reliable" and they seemto have been low. For exanple, according
to Stirling (pers. comm) King's figure of "probably 200" on the South
Neptunes is under by a factor of 10 at the peak of the pupping season

and he suggests that the population in South and Western Australia is
within the range 8,000-15,000. The species is conpletely protected there,
though a few are taken for scientific purposes or zool ogical gardens.

There are al so conservation areas designated as prohibited areas, fauna
reserves and fauna sanctuari es.

It has been suggested that the indigenous fur seal of Macquarie Island
was a different species fromA forsteri, possibly A gazella or A tropicalis
(Csordas and Ingham 1965; Falla 1962). The original fur seal was

exterm nated in the decade 1810-1820 and recol oni zation, by A forsteri,
began at sone tine between 1919 and 1948, at first in a restricted area

at the north end of the island. The species is legally protected by
Tasmani a which adnministers the island. Maximum counts increased from

174 in 1950 to 474 in 1963, alnost all non-breeding animals, but several
pups have been born since 1955. This is a pattern very sinilar to the
docunented recol oni zation of the South Orkney and South Shetland Islands
by A. gazelia (see below). GCsordas and |Ingham (1965) suggested that
availability of food for the pups may determ ne the future success of

this breeding popul ation, although this is certainly not a limting factor
for A gazella at Bird Island, South Georgia
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Arct ocephal us gazella is another species which has undergone a consider-
abl e increase in nunbers, particularly in the western part of its range.
Bonner (1968) has discussed at length the early sealing nethods and
history and the recovery of the stocks at islands of the Scotia Arc.
Weddel | (1825) calculated that by 1822 at least 1.2 million fur seals
had been taken at South Georgia and that the species was virtually extinct
there. The peak annual catch in the South Shetland |slands was in 1820-
21 when at least 47 Anerican and British vessels were involved. In that
season about a quarter of a mllion seals were taken and many thousands
killed and lost. There was a partial recovery by the 1870's when the
stock was again virtually exterm nated, and the last fur seals taken
comercially at South Georgia were 170 in 1914. Since 1916 the species
has been protected, except for limted nunbers taken for scientific

pur poses.

Bonner (1968) has described the growh of the stock at Bird Island, South
Georgia. Careful counts by the "Di scovery" Investigations in 1933 and
1936 indicated that the popul ation then was of the order of a hundred
animals. A total of 59, including 12 pups were counted on Bird I|sland
on 19 Decenber 1936. Twenty-one years later a count of pups nade in
1957 showed a total of about 4,500 pups and Bonner cal culated that the
total popul ation was about 15,000 aninmals. Successive annual censuses
were made up to 1963 and showed a rapid increase, to some 11,500 pups in
1963. Research at Bird Island was resuned in 1971 by the British
Antarctic Survey (B.A. S.) and results sO far are very encouraging. The
pup total for Bird Island was about 22,000 (MR Payne, pers. comm)
suggesting a total population of over 70,000 if Bonner's factor is
appl i ed.

At the sane time additional colonies have becone established on the north-
western part of the main island of South Georgia and data on them are
bei ng accunul ated by the B.A ' S. There has al so been an increase in other
parts of their former range. In 1947 | recorded the first fur seal to
visit Signy Island, South Okney Islands, in recent years. Since then
the nunbers have increased and now counts in excess of a hundred are not
uncommon. These are nmainly adult mal es which haul out in February to
April. One fur seal tagged at South Georgia was sighted at Signy Island
and pale coloured aninmals like those reported from South Georgia are al so
seen (at least 3 individuals in 1971). A count throughout the South

O kney Islands in February 1971 gave a total of 2,035 animals, of which
93%wer e nal es (Laws, unpublished).

Breeding was first recorded at Meier Point (B.A S. unpublished records)

in 1955 and 1956 and at M chelsen Island in 1956 (&itsland 1960). Counts
at Mchel sen Island and southern Powell |sland have increased from 111,

i ncluding 11 pups, in 1956 to 559, including 28 pups in 1959 (B.A S
unpubl i shed records) and to 923, including 39 pups in 1971. In the 1971
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survey breeding groups were also found at Monroe Island (6 pups) and
CGosling Island (16 pups), making a total of at least 61 pups born in
the group in 1971.

Sim|lar though smaller increases have been recorded from the South
Shetl and Islands. O Gorman (1961) reported 42 fur seals on Livingston
Island in 1953, and in 1959 two pups were born at Cape Shireff,

Li vingston Island (one of which was found dead). Aguayo and Torres
(1968) counted about 200 fur seals on Livingston |Island and about 300
on El ephant, Cornwallis and Clarence Islands in 1966. They reported
smal | breedi ng col onies at Elephant Island and Livingston Island.
Erickson et al. (1970) counted 204 on the north-west side of King George
Island in January 1970. |In February 1971 a seal count at Cape Shireff
gave a total of 201 fur seals, including 27 pups (B.A S. unpublished
records), that is twelve years after the first recorded breeding.

The South Sandwi ch Islands appear never to have supported a |arge
popul ation; it had been virtually elimnated by 1881 and a visit ten

years later yielded 400 skins. From 1892 until 1960 there are no records
In 1960 about 400 were seen on a beach on Visokoi Island, including
several bl ack pups. In March 1962 about 800-900 were seen including 550

and many pups on the Visokoi beach nmentioned above, and ten pups on
Saunders Island (Hol dgate 1963). Budd and Downes (1969) concluded that
there has been a real increase in nunbers at Heard Island since 1955 and
consider a continuing increase likely. Wile the Australian Station
(ANARE) was occupied from 1947 to 1955 fur seals were frequent sumrer
visitors, but the largest nunber was 50 and no firm evidence of breeding
was found. A subsequent visit in 1963 showed increased nunbers, to about
500, and a less conplete survey in 1965 gave conparable results. These
visits provided the first evidence of breeding; two suckling pups were
seen in 1963, but none in 1965. The origin of these visitors is unknown,
but is possibly Kerguel en.

At Kerguelen the species was abundant in the nineteenth century but was

t hought to have been exterminated. The recent history is sunmarised by
Budd and Downes (1969). None were seen in 1929 by the Norwegi an seal ers
but a single mal e was seen in 1951 and several snall animals in 1952.

No other sightings were reported until 1967 when 143 were reported, but

no births have been recorded as yet. These counts relate to only a small
part of the coastline (Prévost, in litt.) and there may be larger col onies,
i ncluding breeding animals, still unrecorded. However, Budd and Downes
(1969) conclude that on the evidence available fur seals appear to be

| ess nunerous than on Heard Island and come from an unknown popul ation
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On Bcuvetgya there wan an estinmated breeding stock of 1,000-1,200 in
1927-29, even after the "Norwegi a" had taken 000 fur seals in 1927
(Sivertsen 1954). |In 1964, about 500 animals were seen, breeding was
confirmed, and Hol dgate et al. (1968) suggested an annual pup recruit-
ment of 150-180.

Throughout its range but nost markedly at South Georgia there is

unequi vocal evidence for population increase in A gazella. |t appears

to be nowhere endangered, except possibly at Kerguel en, where Prévost
(inlitt.) remarks that on occasion foreign vessels cone to collect
nunbers "plus ou noins inportantes" of seals. These "pirates" are
uncontrol |l able at Kerguelen owing to the size of the island and the
sheltered harbours offered by the many inlets and islands. It is not
possible to say whether these are accidental and limted to the collection
of a few skins, or nore organized.

Arctocephalus tropicalis is another species that appears to be thriving
after near extinction last century, with a total popul ation probably now
in excess of 20,000. Sone 13,000 bred at Gough Island in 1955-56 and
sone hundreds at |naccessible (Holdgate 1965). Rand (1956) reported not
nore than 500 on Marion Island, including 160-170 adult males. Paulian
(1956) estinmated the total stock, excluding Gough Island, at 3-4,000.

At the Ile Ansterdam a recent study by Segonzac, to be published shortly,
i ndi cates an increasing popul ation. In 1956 there were an estinated
2,318 including 500 pups, whereas by 1970 the nunbers had increased to
4,868 including 1,498 pups (Prévost, in litt.).

A australis is one species which is probably not increasing at present,
though there arc few indications of serious decreases. The |argest

nunbers are in Uruguay where it breeds on six islands. The |argest col ony
nunbers about 56,000 and several thousand seals are taken each year in
governnent controlled sealing operations (Vaz Ferreira 1950). Carrara
(1952) surveyed the pinniped colonies of Argentina and presented an estimate
of 1,850 for the two known colonies on Isla Escondida and Isla de |os
Estados. Two years later he revised this to 2,700 of which only 400 were
on Isla Escondida. There appear to be no quantitative data on its
occurrence on Chilean coasts, but it is relatively scarce. The species

has been protected since 1965, but there is probably nmore or less intensive
poaching. In Peru it has been protected since 1959 and the estinmated

popul ation in 1966 was 4,000-5,000. The only known breedi ng col ony,
nunbering about 2,000, is at the foot of cliffs on the Paracas peninsula
(Gimwod 1968).
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This species has had full protection in the Falkland |Islands since 1921,
but is probably here also subject to sporadic poaching. |In 1965 and
1966, aerial photographs and ground counts indicated a total of Iess
than 14,000, very simlar to the figure | obtained 15 years earlier for
the sane colonies. Local reports of a large fur seal colony on Beauchéne
I sl and, about 30 miles south of East Fal kland proved "to be pure
conjecture" and on several visits since 1963 no fur seals have been seen.
Thi s popul ati on had recovered from the nineteenth century sealing by
1936 when hundreds were seen off the island. Their di sappearance since
then nmust have been due to unlawful sealing in recent decades (Strange
1965, 1972).

Except in the case of the Uruguay col onies which are nanaged, it seens
likely that the nore isolated colonies are subject, to a greater or

| esser extent, to illegal sealing fromtinme to tine. There is probably
little that can be done about this at present, and the species, with a
wor | d popul ati on cf sone 80,000, is not endangered. It is desirable to

obtain nore up to date infornmation on the status of the South Anerican
col oni es.

Sout hern sea lions

Qaria byronia is the nost abundant species, with a distribution confined
to South America and the Fal kland |Islands. Unfortunately there is little
up to date information on popul ation sizes or trends.

According to the Vaz Ferreira (1950) there were 44,000 on Lobos Island
Uruguay. The distribution and size of the Argentine col oni es was
established by air and ground surveys carried out by Carrara (1952, 1954).
In his first report he gave a total population of 140,000 in 1949, |later
raised to 170,000 in 1954. The apparent increase nmay not be real but

a result of better counting techniques. About 4,000 a year were taken

by sealers from 1949-1951

Sea lions have been protected by the Chilian Governnent since 1965, and
their status and popul ation size are probably simlar to the stock in
Argentina. |In Peru where it was fornerly very nunerous, the stock had

been severely depleted by indiscrininate hunting. Kel | ogg (1942)

estimated that 75,000 skins were being taken annually on the coast of Peru
In four nonths in 1941-42, one dealer was able to buy nearly 37,000 skins
of the sea lion and fur seal, A australis, taken on a short stretch of the

coast. Although hunting has been prohibited since 1959, substantia

nunbers are still killed illegally, nmainly by snall boat fishernmen whose
nets are damaged on occasion. The total population was estinated at
20,000 in 1966 (Gi mwod, 1968). | have not been able to find nore recent,

reliable information on the status of the species in South Anerica.
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In the Falkland |slands Haniltaon (1939) made detailed counts of 77,880
pups and estimated the total population size at sonme 380,000. In
commerci al sealing ventures under |icence nearly 40,000 were taken in
1928-31 and 1935-38. Only 3,045 were taken in 1949-52 by anot her
conpany, which was not able to reach its quota. |n 1962 and 1963, a
licence was issued for 1,500 to be taken. Meanwhile prelimnary in-
vestigations had indicated that there had been a drastic decline in
the size of the stock. |In subsequent aerial surveys, in 1965 and 1966,
only 5,516 pups were counted and after nmking various optimstic
corrections the total population was estinated at no nore than 30,000
(Strange 1972). The reason for this dramatic decline is not known.
Strange suggests that perhaps Hamilton's figures were obtained during
the peak period of a long termcycle in nunmbers, or that environnental
changes were the cause, and he ruled out exploitation as a cause of

the decline. A population decline of about 92% if real, gives consi-
derabl e cause for alarm and further nonitoring of this stock is
urgently needed.

Up to date reliable figures for the other populations are also badly
needed. Assumng that there has been no drastic decline in nunbers

the total population could be of the order of 440,000, not very different
fromHanm Iton's estinate of the total Falkland Island stock in the 1930 s,
but if a decrease in nunbers has occurred in South Anerica conparable in
scale to the supposed change in the Fal kl and Islands popul ation, then
the stocks coul d now nunber less than 50, 000.

Neophoca cinerea, the Australian sea lion, is now confined to the coast
of South Australia. There is little published information, but the
popul ation is small. Scheffer (1958) gives stock size of 2,000-10,000
and recently Stirling (pers. comm) has suggested about 2,000-5,000. It
is now conpletely protected in South Australia; some specinens are

taken for scientific purposes or zoos, but this is strictly controlled.
The species has inportant potential as a tourist attraction because sone
colonies are near to popul ation centres. Each year over 20,000 people
cone on bus tours to Seal Bay, Kangaroo Island, nmainly from Adel ai de
(Stirling, pers. comm).

Phocar et os hookeri, the New Zeal and sea lion, is another little studied
species. Scheffer (1958) suggested a popul ation of 10, 000-50, 000 but
Stirling (pers. comm) considers anmore realistic figure would be
2,000-5,000. Its breeding range is confined to Canpbell, Snares and
Auckl and | sl ands al though individuals have visited New Zeal and and
Macquarie Island fromtime to time. Although both species are adequately
protected the Enmmil sise of the stocks gives cause for concern and nore
precise estimates of the stock sizes are needed.
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El ephant seal s

M rounga | eonina the southern el ephant seal, suffered like the sea lions
and fur seals fromthe activities of 19th century seal ers, but through-
out its range has made a good recovery.

El sewhere | have discussed the distribution of the species and estinated

the total world popul ation at 600, 000+100, 000 (Laws 1960); there is no
reason to alter this figure. The three main stocks are centred on South
Georgia, 1les de Kerguelen and Macquarie Island. It now has full protection
but the French authorities know that occasionally foreign vessels take

el ephant seals, especially at Kerguelen where there is little prospect of
controlling these pirates (Prévost, pers. comm).

At South Georgia a licensed industry operated from 1910 and 259,076 bulls
were taken up to the 1964 season, since when there has been no commerci al
seal ing, although Iicences have been put out to tender. The history of
managenent and the revisions to the regulations in 1952 have been

descri bed (Laws 1960). These followed ny findings that the stocks in
two divisions were declining as a result of over exploitation; this was
corrected and Bonner (1958) was able to report that the danage had been
repaired and the condition of the stocks gave no cause for alarm The
island is divided for sealing into four divisions and two reserves where
no sealing is allowed. Three divisions were worked each year, one being
unworked in rotation. Annual quotas, totalling 6,000, were fixed for
each Division according to estimates of the size of the stocks in each
Division. The catch was restricted to adult bulls above a designated

m ninum | ength; tooth sanples for agoing, representing 5% of the catch
in each Division, were collected and anal yzed; a Governnent sealing

i nspector was appointed to control the operations. Analyses showed that
followi ng introduction of the new regulations the average age of the
catch increased; at the sane tine the catch per unit effort rose, the

oil yield increased and the |ength of the season was shortened

Foll owi ng the cessation of sealing in 1964 it is possible that there has
been an increase in nunbers. However the el ephant seal, which feeds on
fish around South Georgia and Tles de Kerguel en, may have been affected
by the recent activities of fleets of Russian factory trawlers. Their

efforts are directed at the subadult and adult popul ati on of Not ot heni a

rossii. The first exploratory fishing at South Georgia, in which up to
40 traw ers were involved, took place from the sumer season 1965/66 to
1970/ 71. | understand that 240,000 tons of fish were taken in one season

It is difficult to assess the affect of fishing at this |evel because we
have no reliable estinmate of the size of the fish stocks, but it is
possi bl e that overfishing has occurred. However, the young stock of N
rossii are inaccessible to exploitation, inhabiting the inshore kel p beds
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(Macrocystis) and several years of heavy overfishing would have to take
pl ace before the immture stocks were affected. | aminforned that 15-
20 Russian trawers are working around the Tles de Kerguelen with a
probabl production of 120,000 tons a year. The French authorities are
al so concerned about the conservation of the fish stocks, and here again
it could have serious inmplications for the el ephant seals. If confirmed
this would be a reversal of the usual interaction between fishing
interests and seals.

A feature of elephant seal biology in recent decades has been the south-
ward extension of their range. Large nunbers haul out in the sumer in
the South Orkneys and South Shetland Islands and snall breeding col onies
are established. Tagging returns indicate that they cone from South
Georgia. The total summer haul out in the South Orkneys is substantial
and a count in February 1971 gave a total of 3,459, and in the South
Shetl and | sl ands Aguayo (1970) counted about 25,000. Ingham (1957) drew
attention to the regular presence of a small noulting group on the
Antarctic continent. At Signy Island, South Orkney |Islands, they are at
the limt of their breeding range and natality and pup survival has
varied in relation to ice conditions. Breeding was first confirned in
1947. Between 1948 and 1958 the nunber of births varied from30-44; it
fell to only 3-10 between 1963 and 1967, but has subsequently risen to
20-30, In 1971, a total of 27 were born but only 15 survived (B. A S
unpubl i shedreports).

Antarctic Seal s

Earlier estimates of the nunbers of Antarctic seals have been based on
very little quantitative data and have involved gross extrapol ations.

Ekl und and Atwood (1962) made the first serious attenpt at estimating the
popul ati ons of crabeater seals Lobodon carci nophagus, |eopard seals
Hydrurga | eptonyx and Ross seals Omatophoca rossi in the Antarctic pack
ice, bated on transect censuses in the Ross Sea and between |ongitudes
105° and 112°E, They presented a statistical analysis of their data on
density and extrapolated the findings to the mean pack ice area in January.
Their resulting estimates for population sizes were about 5-8 mllion
crabeater seals, 152,000 |eopard seals and 51,400 Ross seals. @itsland
(1970b) also gave density estimates for a relatively snall area.

More recent attenpts to census Antarctic seals over a large area in 1968,
19®@ and 1970 were described by Erickson et al. (1970). This work
indicated that total populations are nmuch higher than the earlier estinates.
An estimate of crabeater numbers in the Weddell Sea area was based on a
total of about 1,900 knf of pack ice sanpled over three seasons, and a

total of under 5,000 seals actually counted. A figure of 8.2-10.6 mllion
was obtained by correcting for tine of day and extrapolating to the

larger area of simlar pack ice. On further extrapolation to the whole
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Antarctic pack ice zone. Erickson et al. (1970) speculate that the
worl d popul ation of this species is between 50 and 75 million. This
is not a reliable estimate but clearly previous popul ation estimates
have been very conservative. Eri ckson subsequently reported on censuses
made in 1971/72 in the Bellingshausen and Amundsen Seas, covering an
area of 2,900 knf (Anon. 1972a and b). Over npst of the area the
average seal density was simlar to the previous figures for the
VWeddel | Sea (< 2 km?), but densities as high as 29.5 kn? were found
in parts of the Bellingshausen Sea. This finding strengthens con-
clusions fromthe earlier work and confirns that the crabeater seal
popul ation is very large indeed.

The percentages by species in these counts were 92-97% crabeater and
1-3% | eopard seal. Applying themto cal cul ated nunmbers of crabeater
seals (say 8 million to 50 m|lion) suggests that the |eopard seal
popul ation size may be in the range of 127, 000-800,000. However,
@itsland (1970a) reviewed other data on relative abundance and gave
83% crabeater to 7% |eopard seal. A conservative popul ation estimate
woul d be 250, 000- 500, 000

The popul ation size of the total stock of Weddell seals, Leptonychotes
weddel li, is difficult to assess, but there are about 48, 000-52, 000
Weddel | seals in the western Ross Sea (Stirling 1969). This is a
reliable estimte, based on aerial census of fast ice areas representing
30% of the coastline and ship borne and helicopter observations in

pack ice (330 kn? sanpled) , corrections being made for tine of day.

A conservative total population estinmate would be of the sanme order as
that of the |eopard seal

As regards the Antarctic seals then, there is currently no cause for
concern, but Stirling (1971) has docunented a situation involving
Weddel | seals which indicates their vulnerability to intensive |ocalized
cropping. Another stock of this species which is very vulnerable is

the relict popul ati on which breeds at Larsen Harbour, South Ceorgi a,

well north of the species' usual range. Only 25-30 pups were born

each year and maxi mum nunbers counted at any one tinme were 64, including
40 adults. Nunmbers nmy have increased with protection from seal ers
since 1918 (B.A. S., unpublished reports).
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Seal i ng

In 1892/3 the sealer "Jason" sailed for the Antarctic to hunt right

whal es. None were found and so 6,335 seal skins were taken from the
western side of the Antarctic Peninsula. |In the follow ng season

three sealing vessels and a transport ship sailed, their main objective
being sealing. Their catch was 26,223 seal skins (one a fur seal) and
4,100 barrels of blubber, but the expedition was regarded as a failure
(Lie 1956). There appear to have been no further conmercial expeditions
for Antarctic seals until 1964, when the "Pol arhav" carried out
exploratory sealing between the South Shetland and South Orkney |Isl ands.
The total nunber of seals killed was 861, of which 85%were crabeater
seals and 13% | eopard seal s.

2,372 seals were reported killed and captured in the Antarctic Treaty
area from 1964-1969, mainly for dog food. By species the annua

nunbers taken were as follows: crabeater seal, average 250 (naxinum
731), leopard seal 28 (108) and Weddel |l seal 179 (234) (Laws 1972).
These nunbers are insignificant in relation to the popul ati on estinmates
given earlier and the permi ssible annual catches under the Agreed
Measures and the recently concluded Convention for the Conservation of
Antarctic Seals.

Conservation measures

Hol dgate (1970) discussed Antarctic conservation in nore detail than is
possible here. The Antarctic Treaty, which cane into force in June
1961, applies to the area south of 60° S. It includes detailed conserv-
ation neasures, ternmed the Agreed Measures, for the Conservation of
Antarctic Fauna and Flora. They are based on scientific advice from the
Scientific Conmittee on Antarctic Research (SCAR), through its Working
Group on Biology, and were initially applied as Guidelines. The Ross
seal and all fur seal species are specially protected and there are

al so Specially Protected Areas, where all seals receive protection

They provide protection fromkilling, wounding, capture and nol est-
ation of other species, but pernmits may be issued under certain
circunstances to take seals in limted quantities. Data on nunbers
taken under these permits are exchanged between the participating

gover nnent s.
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Because States' rights on the high seas arc reserved, nations retain

the right to take seals at sea. Therefore InterimGuidelines for the

Vol untary Regul ation of Antarctic Pelagic Sealing were proposed in

1966 by the SCAR Working Group on Biology, and extended in 1968. Their
provi sions gave special protection to sone species and areas, provided
for the recording of nunbers killed and the regulation of activities on
the basis of scientific knowl edge. At the Fifth Consultative Meeting of
the Antarctic Treaty a Draft Convention for the Regulation of Antarctic
Pel agi ¢ Seal i ng, based on the Voluntary Cuidelines was exam ned, but the
Sixth Consultative Meeting in 1970 decided that this should be considered
outside the framework of the Antarctic Treaty, since conservation of seals
within the sea does not fall within the scone of the Treaty.

A conference was held in London in February 1972, at which the Treaty
governnents were represented and a Convention for the Conservation of
Antarctic Seals was successfully concluded. This was opened for
signature by the governnents concerned in June 1972, but does not enter
into force until subsequently ratified by at |east seven of these
governments. To date eight participating states have signed

The Convention applies to the sea areas south of 60°S, though provision
is made for reporting catches in the area of floating ice north of 60°S
It is conplenentary to the Agreed Measures under the Antarctic Treaty
and replaces the Guidelines for the Voluntary Regul ation of Antarctic

Pel agi c Sealing. The Convention recognizes the vulnerability of
Antarctic seals to commercial exploitation, their inportance as a resource
and the need to regulate any future harvesting. The Annex to the
Convention details specific conservation neasures. Provision is made for
special permts, exchange of infornmation and scientific advice, future
meetings of the contracting parties, review of operations, at regular
intervals, and provision for amendnments.

The Annex specifies Perm ssible Catch Limts (which are subject to review)
of 175,000 crabeater seals, 12,000 |eopard seals and 5,000 Weddel | seals
in any one year. From the foregoing review of current know edge of the
stocks of these species it is clear that these limts are extrenely
conservative. Ross seals, elephant seals and fur seals are conpletely
protected and the adult stock of Weddell seals is protected during the
period when it is concentrated on fast ice and therefore vulnerable to
sealing. There is a closed season between 1 March and 31 August, and a
series of six sealing zones, each of which is to be closed to sealing
fromyear to year, in rotation. Three Seal Reserves are listed in which
it is forbidden to kill or capture seals.
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Provision is made for the exchange of information, including, by zones
and nont hs, statistical information on all seals killed and particul ars
of ships involved. When an industry begins, reports of the nunber of
seals killed or captured will be made to SCAR in the form and at
intervals requested by SCAR Bi ol ogical information will also be
provided to SCAR, which can also request additional information or
material. SCAR has agreed to

(a) assess the information received, to encourage exchange of scientific
data, to recomrend research programes, to reconmend data to be collected
by sealing expeditions and to suggest anendnents to the Annex;

(b) report when the harvest of any species of seal in the Convention
area is having a significantly harnful effect upon the total stocks of
the species or disturbing the ecol ogi cal system

(c) notify the Depositary Government, which will report to the other
Contracting Parties, when SCAR estinates that the permissible catch
l[imts for any species are likely to be reached. Each Contracting Party
will then take steps to stop sealing for that species by its nationals
or ships, until the Contracting Parties deci de otherw se.

This Convention is probably unique in that it nakes detailed provisions
for conserving species on the high seas before a potential industry has
devel oped. There is provision for the adoption of further measures,
when an industry starts, such as a schene of international inspection
Because of the low |level of the Permissible Catches, the provision for
reporting the catches and stopping sealing, and for further neetings to
consi der action, there is no doubt that it will provide protection for
the Antarctic seals which has previously been [|acking

REFERENCES

1. Aguayo, A.L. 1970. Census of Pinnipedia in the South Shetl and
Islands. In: Antarctic Ecology, MW Holdgate ed., pp. 395-97
Academ ¢ Press.

2. Aguayo, A. L. and Torres, D. 1968. A first cencus of Pinnipedia in
the South Shetland |slands, and other observations on marine
manmal s.  In:  Synposiumon Antarctic OCceanography, Santiago
Chile. Scott Polar Research Institute, 166-8.

3. Anon. 1972. Mdseason field activities, Decenber 1971-January 1972
Antarctic J.U. S. 7, no. 2: 33




o

10.

11.

12.

13.

14.

15.

16.

—158 —

Anon. 1972b, Late season field activities (February-March 1972),
Antarctic J.U.S. 7, no. 3: 65.

Bail ey, A°M and Sorensen, J.H 1902. Subantarctic Canpbel
Island. Proc. Denver Mus. Nat. Hist. no. 10.

Bonner, WN. 1950. Exploitation and conservation of seals in South
CGeorgia. Ovyx 4, no. 6: 373-80.

Banner, WN. 1968. The fur seal of South Coergia. Br. Antarct.
Surv., Sci. Rep. no. 56: 1-81.

Budd, GM and Downes, M C. 1969. Popul ation increase and breedi ng
in the Kerguelen fur seal, Arctocephalus tropicalis gazella, at
Heard Island. Manmmalia 33: 58-67.

Carrara, |.S.  1952. Lobos marinos, pinguinos y guaneras de |as
Costas del litoral maritino c islas adyacentes de |la Republica
Argentina. Univ. Nac. de La Plata, Fac. Cienc. Veterin. Catedra
de Hi gi ene e Industrias, Publ. Espec., 189 pp.

Carrara, |.S. 1954. (Observaciones sobre el estado actual de |as
pobl aci ones de pi nni pedos de |la Argentina. Eva Peron, Argentina,
(Privately published) 17 pp

Csordas, S.E. and Ingham S. E 1965. The New Zeal and fur seal,
Arctocephalus forsteri (Lesson) at Macquarie |Island, 1949-64
CSI.RO, wildl. Res. 10: 83-99

Ekl und, CR and Atwood, E. L. 1962. A population study of Antarctic
seals. J. Marnal. 43, no. 2: 229-38.

Eri ckson, A W, Hofman, R J., Thomas, WL. and Cehl enschl ager, R J.
1970. Seal survey in the South Shetland and South O kney Islands.
Antarctic J.U.S. 5, no. 4: 130-31

Erickson, AW, Siniff, D.B., Cline, DR and Hofnan, RJ. 1971
Di stributional ecology of Antarctic seals. Synposiumon Antarctic
Ice and Water Masses, Tokyo, 19 Sept. 1970, Scientific Comittee
on Antarctic Research, 55-76

Falla, RA 1953. Southern seals: population studies and conserv-
ation problens. Proc. 7th. Pacific Sci. Congr. 4: 706.

Falla, R A 1962. Exploitation of seals, whales and penguins in New

Zeal and, Proc. N.Z. Ecol. Soc. 9: 34-38.




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

- 159 -

Grimwod, |. 1968. Endangered mammuals in Peru. Ovyx 9, no. 6:
411- 21.

Hamilton, J.E 1939, A second report on the southern sea lion,
Qaria byronia (de Blainville). D scovery Rep. 19: 121-64.

Hol dgate, MW 196.3. Fur seals in the South Sandw ch I sl ands.
Polar Rec. 11, no 73: 474.

Hol dgate, MW 1965. The fauna of the Tristan da Cunha Isl ands.
Phil. Trans. Roy. Soc. B 249, no. 759: 361-402.

Hol dgate, M W 1970. Conservation in the Antarctic. |In: Antarctic
Ecol ogy, MW Hol dgate ed., pp. 924-45. Academ c Press.

Hol dgate, MW Til brook, P.J. and Vaughan, RW 1968. The bi ol ogy
of Bouvetsgya. Br. Antarct. Surv. Bull. no. 15, 1-7.

Ingham S.E. 1957. El ephant seals on the Antarctic Continent.
Nature, Lond. 180: 1215-16

Kellogg, R 1942. ' Tertiary, Quaternary and Recent manmal s of South
Anerica and the West Indies. Proc. 8th. Amer. Sci. Congr.,
Washi ngt on, 1940, 3: 445-73.

King, J.E. 1969. The identity of the fur seals of Australia. Aust.
J. Zool. 17, no. 5: 841-53.

Laws, RM 1960, The southern el ephant seal (Mrounga |eonina Linn.)
at South Ceorgia. Norsk Hvalfangsttid. 49, nos. 10 & 11:
466- 76, 520-42.

Laws, RM 1972. Seals and birds killed and captured in the Antarctic
Treaty Area, 1964-69. Polar Rec. 16, no. 101.

Lewis, F. 1929. Report on an investigation into the feeding habits
etc. of seals in Victorian waters. Dept. of Fisheries and Gane,
Victoria, Australi a.

Lie, J. 1956. 70 years - Lars: Christensen and his times. Norsk
Hval fangsttid. 45, no. 2: 80-86.

O Gorman, F. A 1961. Fur seals breeding in the Fal kland | sl ands
Dependencies. Nature, Lond. 192: 914-16.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

- 160 -

@itsland, T. 1960. Fur seals breeding in the South O kney Islands'.
Nor sk Hval fangsttid. 49, no. 5: 220-5.

@itsland, T. 1970a. Biology and popul ati on dynanics of Antarctic
seals. In: Antarctic Ecology, MW Holdgate ed., pp. 361-66.
Academi c Press.

@itsland, T. 1970b. Sealing and seal research in the South-west
Atlantic pack ice, Sept.-Oct. 1964. |In: Antarctic Ecol ogy,
M W Hol dgate ed., pp. 367-76. Academ c Press.

Paulian, P. 1956. Exploitation, destruction et protection des

pi nni pédes. Terre et Vie 1: 1-10.
Pizzey, G 1964. Splendid isolation. Aninmals, 3, no. 17: 450-53.

Rand, RW 1956. Notes on the Marion Island fur seal. Proc. =zool.
Soc. Lond. 126: 65-82.

Rand, RW 1972. The Cape fur seal, Arctocephalus pusillus. 4.
Esti mates of popul ation size. Investl. Rep. Div. Sea Fish.,

S. Afr. 89: 1-28.

Repenni ng, CA., Peterson, R S. and Hubbs, C L. 1971. Contributions
to the systematics of the southern fur seals, with particular
reference to the Juan Fernandez and Guadel upe species. Aner.
Geophys. Union, Antarct. Res. Series 18: 1-34.

Scheffer, V.B. 1958. Seals, sea lions and wal ruses. St anford Univ.
Press, 179 pp.

Shaughnessy, P.D. 1970. Serum protein variation in southern fur
seal s, Arctocephalus spp., inrelation to their taxonony. Aust.
J. Zool . 18: 331-43.

Sivertsen, E. 1954. A survey of the eared seals (famly Qtariidae)
with remarks on the antarctic seals collected by MK Norvegia
in 1928-1929. Det Norske Vidensk. Akad. Oslo, Sci. Res. Norweg.
Antarct. Exped. 1927-1928 et seq. , instituted and financed by
Consul Lars Christensen, 36: 1-76.

Stirling, I. 1969. Distribution and abundance of the Weddell seal
in the Western Ross Sea, Antarctica. N. Z. J. Mar. Freshwat. Res.
3: 191-200.




43.

44,

45.

46.

47.

48.

49.

Stirling, 1. 1970.
Zeal and fur sea
766-78.

Stirling, 1. 1971a.

161 -

Cbservations on the behavi our of the Hew
(Arctocephalus forsteri). J.

Mammal . 51, no. 4:

St udi es on the behavi our of
(Lesson). |I.

fur seal, Arctocephalus forsteri

postures and cal

Stirling, 1. 1971b.

at McMurdo Sound, Antarctica.

Strange, 1.J. 1965.
30.

Strange, |.J. 1972.
241-57.

Vaz-Ferreira, R 1950.

Fac. Hum Cienc.

Weddel I, J. 1825.
years 1822-24.

the South Australian
Annual cycl e,

I's, and adult males during the breeding season
Aust. J. Zool. 19: 243-66.

Popul ation aspects of Weddell seal harvesting

Beauchéne

| sl and.

Pol ar Rec. 15,

Pol ar Rec.

Wldlife in the Fal kl ands.

Repub. Uruguay,

145-76.

no. 98: 653-67.

12, no. 81: 725-

Oyx 11, no. 4:

Cbservaci ones sobre la Isla de Lobos. Revta.
5

A voyage towards the South Pole, perforraed in the

Longmans,

London,

276 pp.



- 162 -

APPENDI CES

Appendi x 1

Note on Alternative Ecol ogical Zones for Sealing in the Antarctic

by
Al bert W Erickson

Uni versity of |daho, W] derness Research Center
Forestry Buil di ng, Moscow, |daho/83843, U S. A

The Map which follows, depicts the normal distribution of the Antarctic
ice pack at the tine of its mnimal extent in March. As indicated

during our discussions in Guel ph, the discreteness of individual Antarctic
seal stocks is very likely closely associated with the six ice pack
regions identified on the map. It is on the basis of this rational

that the seal specialist group neeting in Quel ph recormended that the
managenent sectors selected by SCAR for nmanaging Antarctic seals were

i nappropriate and should be redrawn using the ice pack regions as the

managenent units.

These are as follows: A major area of pack in the western Weddell Sea
(45° to 60° w), a mnor area along the eastern Weddell Sea (5° E to

40° W), the pack of the Anmundsen and Bel |l i ngshausen Seas (80° to 175° W),
a small pack area along the Cates Coast (145° to 175° E), a narrow

pack area extending along the Wl kes Land Coast (75° to 140° E) and

anot her area al ong the Queen Maud Land Coast (5° to 70° E).
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Appendi x 2.
Gey Seals in the Baltic
by
W N. Bonner

Seals Research Division, Institute for Mari ne Environnental Research,
Nati onal Environnent Research Council, Fisheries Laboratory,
Lowestoft, Suffolk, U K

| NTRCDUCTI ON' AND DI STRI BUTI ON

The Baltic Sea lies between l|atitudes 54° and 66° N and covers an area
of approxi mately 440,000 kn?. It is a shallow sea, with an average
depth of a little over 50m As precipitation and river discharge

consi derably exceed evaporation it has a lower surface salinity than the
North Sea, with which it communicates via the Kattegat and Skagerrak,
varying from about 6-8 parts per thousand in the south to about 3-G
parts per thousand in the north of the @ulf of Bothnia.

Three species of seal occur today in the Baltic. These are the Ringed
seal Pusa hispida botnica, the Gey seal Halichoerus grypus, and the
Common, or Harbour, seal Phoca vitulina vitulina. Harp seals Pagophilus
groenl andi cus occurred in the Baltic in earlier tines (dark 1946),

but have not been recorded since about 1000 A. D.

G ey seals and Ringed seals are about equally abundant and are nore
nunerous than Conmon seals. Lockley (1954) estimated that the Baltic
popul ation of Gey seals nunbered about 5,000, which figure Davies (1957)
t hought a consi derabl e underestimate. Haglund (1961, quoted in Curry-
Li ndahl 1965) suggested 10, 000; Hook (1964), nore than 5,000, perhaps
approaching 10,000; Smith (1966), 5,000. Hook & Johnels (1972) consider
the population to have dininished markedly in the last 10 years. Host
of these estinmates, where they are not pure guesses, are based on the
nunber of seals submtted each year for bounty paynents. It would be

of great value to nake a nore reliable estimate of the popul ation,

t hough, as several authors pointed out, there is no obvious way of

doing this.
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Lockl ey (1954) considered the mai n headquarters of the species in the
Baltic to be the Gulf of Bothnia, with very nuch snaller nunmbers in

the western Baltic and Kattegat. Hook (1964) showed its range as
extendi ng over the whole of the Qulf of Bothnia, along the south-
western shore of the @il f of Finland and south to the Qulf of Danzig,
with a coastal distribution westwards as far as the border between Pol and
and Germany. On the west side of the Baltic the Gey seal is shown as
extending as far south as {dand. Curry-Lindahl (1965) shows Gey seals
as inhabiting the whole of the Gulf of Finland, though absent from the
@l f of Riga and further south. On the Swedi sh coast he shows the range
of the Gey seal extending as far as Malnmb in the extrene south of
Sweden and with a further distribution up the west Swedi sh coast,

t hough he recogni zes that sone of these seals are of British or

Norwegi an origin. Wl k (1969) has given an account of the distribution
of the species in the southern Baltic. Gey seals occurred in Danish
waters in historical times but are now extinct as breeding animals

(Mghl  1970).

Hook and Johnels (1972) have drawn attention to the innunerable skerries
and islets that fringe the Baltic coasts of Sweden and Finland. Called
"skargard' in Sweden, these provide inportant haul -out places for seals
in the virtually tideless Baltic. Skargard are rare south of a line
fromthe entrance of the Qulf of Riga to the south of Q and.

The approximate range of the Grey seal in the Baltic today is shown in
figure 1, based on Hook (1964 and pers. conm ).

Al'though there is a possibility of some nmingling of the North Sea G ey
seals with the Baltic stock, it seens unlikely that there is any signi-
ficant gene exchange as the Baltic seals breed February-March while those
on the North Sea coasts breed October-Decenber. The extinct Danish
popul ati on belonged to the Baltic group, producing its pups in January
and February (Bynch 1801. quoted in Mghl 1970). Curry-Lindahl (1965)
states that the breedi ng season was Decenber-January, but does not give
the source of his information. This isolation of the Baltic seals has
been descri bed by Davies (1957). Archaeol ogi cal evidence shows that

G ey seals were present in the Ancylus Lake (which in Mesolithic tines
occupied the site of the Baltic) and Davies argues that they nust have
entered the Ancylus Lake during the existence of the Yoldia, or nore
probably the Rhabdonema Sea, an event which can be dated with some
precision at 9-10,000 years ago. During the 3,000 years of the

exi stence of the Ancylus Lake the Gey seals there were totally isolated
fromthe rest of the stock and Davi es suggests that differentiation of
the breeding season took place at this tinme. The subsequent fornmation
of the Littorina Sta allowed Baltic Grey seals to spread into the
Kattegat, where the renmains are found in abundance at Neolithic sites.
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Figure 1. Aﬁproxi mate distribution of Gey seals in
the Baltic (from Hook. 1964).
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Br eedi ng

Breedi ng takes place in late February-March on suitable types of ice,
known locally as 'seal ice', usually conprised of ice-floes frozen
together and seldomless than 25 cm thick (Hook and Johnels, 1972).
Hook (1964) reported one or two records of breeding on rocky skerries
(skargard) and suggested it was possible that the pups had been born
on ice and later transferred to the rocks when the ice becane unsafe.

Curry-Lindahl (1965) states that the Baltic Gey seal is plyganus

| oosel y-organi zed harens being formed on the ice around certain mal es.
Hook and Johnels (1972) found indications that colonial breeding was
giving way to scattered breeding with no firmdivisions between
communities, and that there was sone evidence of polygany being replaced
by nmonoganmy with isolated cow bull pairs. These authors have drawm
attention to the great influence of the climatol ogical factors affecting
the formation and drift of the sea ice on the breeding of the seals.
They suggest that pupping dates may vary fromyear to year, to coincide
with the availability of suitable breeding ice.

The pup is suckled by its nother for about 3 weeks and moults its natal
white fur at between 4 and 5 weeks (Curry-Lindahl 1965). Two tagged
Baltic pups recovered at about 3 and 6 nmonths ol d were considerably
heavi er than marked pups fromthe Fame |slands at the sane stage (Hook
and Johnel s, 1972) which |ed Bonner (quoted by these authors) to suggest
that it was possible that Baltic seals, which are born at a season which
allows them to begin independent feeding in inproving weather conditions,
m ght have an enhanced growth rate.

Baltic Gey seal pups appeared very healthy; of 70 pups seen in their
breedi ng habitat none showed external signs of sepsis, pneunonia,
starvation or any other disease that m ght be fatal. No dead pup was
ever found on the ice. Storm conditions causing formation of pressure
ice and break-up of the breeding platform could severely reduce the
chances of survival of pups (Hook and Johnels, 1972).

Feedi ng and Danmage to Fisheries

Sgderberg (1971a) exam ned 175 stomachs and intestines of Baltic Gey
seals of which 78 percent contained recognizable food and identified

20 fish species and a single nollusc (the common nussel, Mytilus edulis).
These fish species together occurred in nore than 50 percent of the
stomachs exam ned; there were herring (Cupea harengus) in 23.5 percent,
cod (Gadus callarius) in 21.0 percent and salnmon (Salno salar) in

13.0 percent. The next nost abundant fish was also a salnmonid, the sea
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trout (Salno trutta) which was found in 6.6 percent of the stomachs
examined. As the nmain part of Sgderberg's naterial canme fromthe
period May to Septenber, he considers salnmon is probably under repre-
sented in the sanmple.

Sal non fisheries are of considerable inmportance to the nations bordering
the Baltic and nearly three-quarters of the annual catch is taken at

sea. Sgderberg (1969) reported that according to the Swedish fisher-
men' s organi zations the average seal danmge to the sal non fisheries
during the years 1959-61 was as follows:

Damage to fishing gear 13,500 Sw. crowns

Damage to catch - 207,000 " "
And for 1964:

Damage to fishing gear - 41, 000 Sw. crowns

Damage to catch - 402,000 " "

These figures correspond to between 1 and 2 percent of the value of the
whol e Swedi sh east coast catch. Sgderbcrg made a special investigation
of seal danmage around Gotland, where sonme 75 percent of the seal danage
occurs. He found that the crews of 13 boats participating in his survey
reported 0.96 percent of seal danmaged salnmon in the catch in the 1968-69
season and 0.32 percent in the 1969-70 season. During the period of

the investigation the damage to gear was very snall. Sgderberg concl udes
from these data that although seals may have been the cause of serious
damage to fisheries in the past, this is not the case now

A significant indirect cause of damage by Gey seals to fisheries in

the waters around the British Isles and off Canada is the harbouring by
the seals of an ani saki ne nemat ode, Terranova (Porracaecun) decipiens,
the larvae of which infest cod and other gadoids, reducing their
conmerci al value. Hook and Johnels (1972) report that nematodes
collected fromBaltic Gey seals stomachs were identified as Contracaecum
oscul atum and that Terranova was not found, despite the inportance of

cod in the diet of the seals. They suggested that the worm or one of

its internediate hosts might require a higher salinity (see also

Sgder berg 1972a).

Hunti ng and Bounties

Seal hunting nust have been a traditional occupation around the Baltic

since man first arrived there. Hook (1964), Sgderberg (1970, 1971b and
1972b) and Hook and Johnels (1972) have described hunting. The use of

a rifle is nowadays general, though some pups are clubbed on the ice

In the early part of this century expeditions into the ice by boats
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provi sioned for several weeks were made from both Sweden and Fi nl and.
New occupations in the tinber industry have attracted hunters to nore
per manent work and today very few boats go out from Sweden and those

fromFinland are much reduced in nunmber. Hunting now tends to be
opportunistic and takes place nostly in the summer and autunm, though
hunting on the ice is still practised by the crews of Finnish trawers

in the central Baltic.

Bounties for dead seals are paid by both Sweden and Fi nl and, though
other countries bordering the Baltic which in the past have paid bounties
do so no longer (Table 1).

Tabl e | ——Paynent of Bounties
Started Ended
Sweden 1900 -
Fi nl and 1909 —
Denmar k 1889 1927
Ger many 1890 1919
Latvi a 1927 1939

(From Hook and Johnels, 1972 and Sgderberg, pers. comm)

Current rates of bounty in Sweden are 30 Sw. kr. for an adult (all species)
and 15 Sw. kr. for a pup killed before 1 May (all species). In Finland

the bounty since 19 has been 40 FFM for Ringed seals and 20 FF. M for
Gey seals (both adults and pups carry the sanme bounty). Swedish fisher-
men are asking for an increase in bouncy rates, though Finnish fishernen
fromAl and want seals protected in the breeding season as they regard them
as a val uabl e quarry which should not be exterminated (Sederberg 1969).
Sweden in 1968, passed a new |law which restricted to professiona

fishernen the right to hunt seals on other people's hunting grounds.

The Swedi sh governnent is currently considering providing protection for
seals in sone east-coast areas. Seals are already protected on the
Swedi sh west coast (Sgderberg 1972b).
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Figure 2. Nunbers of Gey seals submitted for bounty

paynments, 1930-1970. (from Hook & Johnels, 1972).
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Hunting statistics are derived al nost solely from bounty paynents and
nost of the older returns do not distinguish the species of seals.
Probably many seals are killed which are not recovered, or if recovered
are not submitted for bounty clains. Sgderberg (1970) gives data
fromwhich it can be deternmned that there was an average of 75 active
QGey seal hunters in Sweden during the period 1966-1969 and that they
accounted for an average of 3.24 G ey seals each annually, or an

annual total of 240. In a later paper (1972b) Sederberg briefly refers
to there being probably less than 20 nen who engage in seal hunting
from Sweden in the winter. Sgderberg's figures for 1966-69 (which are
corrected totals) do not show a declining tendency over the 4 years
studi ed. However, Hook and Johnels (1972) present data which show a
mar ked decline in Gey seal catches since the decade 1930-1939 (Figure
2).

Because not all catch figures have distinguished between the seal species,
it is not possible to suggest the size of the hunting harvest. Still

less can this be converted to a level of hunting nortality as no reliable
figure exists for a stock assessment. Sgderberg is careful to point

out that his data show the intensity of hunting and not popul ation
fluctuations. Hook and Johnels (1972) conclude that the reduction in

the level of bounty clainms could correspond to a reduction in population
and suggest that the population of both Gey and Ringed seals in the
Baltic are at an all tinme low Sgderberg (1971b), on the other hand
suggests that the social changes which have caused the virtual cessation
of ice hunting in the winter nmay have favoured the Ringed seal in the
@il f of Bothnia. He records that the nunber of Ringed seals in the
central Baltic has increased in the 1960's.

Wol k (1969) has described the reduction of the Grey seals in the southern
Baltic. He attributes the virtual disappearance of the species not only
to heavy hunting pressures from about 1912-1920, but also to a series

of severe winters inpeding repopul ation

Pol I uti on and Seal s

Jensen et al. (1969a and b) and Hook and Johnels (1972) have reported
on organochlorine and nercury residues in Baltic Gey seals. The forner
found that in Gey seals fromthe Baltic Sea proper, fromthe Stockhol m
archi pel ago and fromthe @Qulf of Bothnia, the concentrations of total
DDT and PCB were about 10 times greater than those found in seals from
Geat Britain, Canada or the Netherlands'. Hook and Johnels (1972)
reported 7 Gey seals fromthe Baltic with nuscle concentrations of 165
ng/ kg total DDT and 44 ng/kg PCB (all nmeasurenents are given on a wet-
wei ght basis). These may be conpared with concentrations of 0.34-0.19
ppm total DDT and 2,02+1.61 ppm PCB froma sanple of 4 Gey and 5 Common
seals (no interspecific difference) fromEast Anglia (Heppleston 1972).
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Two Gey seals from Gotland had 1.2 and 0.5 ng/ kg nercury in their
nuscles and 5 from the Swedish Baltic coast ranged from 0. 3-3.3 ng/ kg,
nmean 1.2 nmg/ kg, nercury. No conparable values are available for

nuscl e-nmercury concentrations el sewhere in Europe but Bligh and Arnstrong
(1971) report an al nost identical concentration (1.13 ppm in nuscle
from 11l G ey seals from Canada.

It would appear that whil e organochl orine contam nation of Baltic seals
is very high indeed, the nmercury values are of the sane order as those
encount ered el sewhere, but it should be enphasized that the data are
very scanty. Neither Jensen et al. nor Hook and Johnels report any

evi dence of pathological conditions in seals that m ght be associated
with pollution but the latter warn that there nay be direct or indirect
effects frompollutants on seals in the Baltic, and clearly regard the
level s found as a potential threat to the seals.

Concl usi ons

1. The size of stock of Baltic Gey seals has been estimted at between
5 and 10,000, but no reliable objective estinate exists.

2. There is little evidence of significant danmage to fisheries by
Baltic Gey seals.

3. Bounty clains from Sweden and Finland show a mar ked decline since
1930. It is not clear how closely these correlate with the catch of
seals as there has been sone |essening of hunting pressure in this period
However, it is the opinion of sonme authors that the stock is at a |low

| evel and declining.

4., Oganochlorines and nercury have been found in Baltic Gey seals.
The concentrations of the former are very high. No associ ated pathol ogi ca

ef fects have been recorded.
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Appendi x 3

Press Rel ease - 19 August 1972

Monk Seal s Accorded Priority
in Species Restoration Progranmes for Threatened Seals of the World

Monk seals were accorded priority in species restoration programes

di scussed during an international nmeeting of seal biologists, which
took place at the University of Guel ph, Ontario, on August 18-19, to
consider the current status of threatened seals and |ong termneasures
for inmproved conservation of this inportant world resource. The
neeting was organi sed by the Survival Service Conmission of the Inter-
nati onal Union for Conservation of Nature and Natural Resources, which
has its headquarters in Switzerland. The World WIldlife Fund provided
financial support and the nmeeting was chaired by Prof. Keith Ronald
University of Guel ph.

There are three species of nonk seals, off the Hawaiian islands and in

the Mediterranean and the Caribbean. The Hawaiian species is estinated

to nunber 700-1,000; in spite of total protection fromhunting, its
popul ati ons appear to be declining, probably as a result of human

di sturbance to nursing fenmales and their young. The Mediterranean species
is estimated roughly at 500-1,000, it receives little protection and is
comonly persecuted by local fishernen. The Caribbean nonk seal may

al ready be extinct.

Continued protection, closer surveillance and nore detailed study of
popul ati ons was also urged for the fur seals that are currently listed
in the TUCN s Red Data Book of world threatened species, nanely the
Guadal upe, Juan Fernandez and Gal apagos fur seals. The first two
speci es were rediscovered fairly recently after being presuned extinct
for many years; although their popul ations are recovering, they are still
nunbered only in the |ow hundreds.

The governments in Korea are to be requested to initiate investigations

into whether or not the Japanese sea lion may still exist along their
eastern coasts, although prospects of rediscovering this aninmal appear
remote. On the brighter side, TUNNw Il be reconmended to delete the

Ross seal of the Antarctic fromits Red Data Book, as recent investigations
indicate that its status is better than was originally believed and its
protection is adequate.
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The governnments of Chile (Juan Fernandez fur seal) , Mexico (Guadal upe
fur seal), Mrway (Atlantic walrus in the Spitsbergen region), and
USSR (Wite Sea herds of the harp seal) were commrended for their
continuing work in the restoration of these species.

The bi ol ogi sts considered that harbour and grey seals, though by no
means endangered species throughout their world range, wll becone
increasingly rare along the North Sea and Baltic coasts unless pollution
and concomtant factors, such as water storage in estuaries, are curbed

Attention was drawn to the dangers of increasing tourist use of islands
and coasts that form the whel pi ng grounds of seals. The biologists
proposed to offer an advisory service, through the IUCN, to nations
whose tourist industries could pose a threat to seal col onies.

Wi | st recogni zing that sonme seal popul ations may need to be naintai ned
at levels below their maxi mum size in the interests of the fishing

i ndustry, the need was stressed for careful nonitoring of these popu-
lations if the risk of local extirpation was to be avoi ded

A resolution was addressed to the major fishing nations and international
fishing agencies urging them to allowmargins in fishing quotas sufficient
for the maintenance of reasonable population levels of the predator 3ca
speci es, whether or not these species are currently exploited by man.
Particul ar concern was expressed over the possible effects of high |eve
catches of Alaska pollack and other fish in the Bering Sea on fur seals;
of rapidly growing fisheries for capelin and polar cod in the North
Atlantic on harp seals; and of the intensive fisheries around sub
Antarctic islands on el ephant seals.

The scientists propose to nmeet again in tw or three years to review
progress and re-assess priorities for attention in this field.



