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INTRCDUCT ION

The leopard seal was first described by de Blainville
in 1820 from two skulls and a skin. The records of antarctic
expeditions since that date contain scattered references which
indicate the rarity of the species. Thirty-seven leopard
seals signhted in eighteen months by Worsley was consldered
an unusually large number (Hamilton 1939).

The locslities from which the leopsrd seal has
been recorded are set out in Table I:=-

IABLE 1
DISTRIBUTION OF THE LEOPARD SEAL

Locality Population Authority

Antsrctic Continent | Fairly common | Mawson, 1915, etc.
Circumpolsr Pack-ice | Common Worsley Ms. cit.
Hamilton, 1939.

- Falkland Is. Common Matthews, 19293

Hamilton, 1939.
South Georgias Common Hamilton, 1539.
South Orkney Is. Feirly common | Hamilton, 1939.

South Sandwich Is. Fairly common | Hamilton, 1939.
South Shetlsnd Is. Fairly common |Hamilten, 1939.

Heerd I. Common Gwynn, 1?53.
Tles de Kerguelen Fairly common | Author (1l
Australia Scarce Le Souef, 1G21.
New Zealand Scarce Hamilton, 193%.
Campbell I. Scarce Waite, 1909.
Macquarie I. Fairly common | Gwynn, 1953.
South America Scarce Hemilton, 1S939.

Scarce:- Occasionzl single animals.
Fsirly commons- Regulsr though sometimes seasonal
haul outs of up to 20 animals.
Common:- Regular haul outs sometimes in large
numbers of up to 250 enimals

(1) 400 leoperd sesls have been reported at Iles de
Kerguelen by ioseley (1879, sealers' statement). This
record is doubtful. Information from the current French
expeditions indicates medium numbers in the aress visited
regulerlye.
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Hamilton (193%) published the first comnrehensive
account of the leopard seal, sssembling what was already
known and adding his own observations on age determinations
and anatomy.

In 1947-8 the Australian Nationsl Antarctic
Research Expeditions set up research stations at Heard
Island and Macquerie Island. During 1949, with the
commencement of progremmes of biological research at both
islands, leopard seal counts revealed that at Heard Island
the species occurred in greater numbers than had been
recorded anywhere else in the world. In 1650 Dr. A.M, Gwynn,
who had spent the previous year at Macqusrie Island, began
work on the leopard seal at Heard Island and subsequently
(1953) published a paper on the results of his investigstions.

The present writer who succeeded Dr. Gwynn as
A.N.A.R.E. biologist at Hesrd Island worked on the leopard
szal population from April 1951 to February 1952, Obser-
vations made in the three following yeers by L.F. Gibbney,
Jr. A.M. Gwynn and Dr. G.M. Budd have furnished additiorsl
datae

POPULATION STUDIES

There are eleven beaches at Heard Islsznd on which
laopard sezls may haul out (Figure 1l). Of these %“he four
within easy reach of the A.N.A.R.E. Station - Corinthian
Beach, South West Beach, Atles Cove Beach snd West Bay Beach
- Were visited glmost dzily during the winter of 1951 and
often contained large numbers of leopard seals. The other
sevin beaches, which were visited only on occasionzl field
trips, gave evidence of very few animals. Red Island Beach
was visited on seven occesions throughout 1951 but, though
some seals were noticed in thc water, none was cver sighted
ashore, ©Saddle Point Beach ncver had more than one leopard
seal ashore on the four occasions that parties were there
in spring and midwinter. Spit Bay, which hes a ssndy beach
stretching for about five miles, wes visited scverczl times
in spring and once in midwinter. The spring trips feiled
to reveal any leopsrds and in midwinter, though a full
Wock was spent there with conditions ideal for large haul
outs, only a few single animsls were sighted. Gilchrist,
Skus and Fairchild Beaches were passed twice during this
trip but only one seal was observed. One snimal was sighted
in three days spent at Long Beach in December 1951 when the
leopard seal population as a whole was very cdiminished., It
is therefore assumed that numbers in the Four Bays areas
approximate to the total for Heard Island.,
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Estimete of total populetion. Between 1 April
and 31 May a total of 113 leopsrd seals were branded in the
Four Bays arzae. Of 35 in which the sex was later determined,
16 were female gnd 19 male, which sgrees with the sex rstio
in the population as a whole. The branded animals also
included a normal proportion of agdolescents, and are
consequently considered to be a random sample of the total
population. Seventeen of them were not seen again (some
of them may have been present, but with illegible brands);
six were re-sighted at least once, but were not seen after
31 Mays; and 90 were seen during tne four months June -
September. During these four months the leopard seals
ashore in the Four Bays were counted on 103 dsys usually
at about 5,00 p.m., and at midnight snd in the early
morning on 13 occagsions., A4ll brsnds seen were noted. The
movements of branded individuals showed that there was free
interchange of population between the four beaches.

Now ifs-

T = the total number of snimals seen
in a given period,

B

i

the total number of branded animsls
seen, and

b = the number of different bran<: seen,

£ %X b=t =the number of different
individuals seen during
that period.

Table 2 presents the figures obtained for the four months
separately and together.

TABLE 2
D LEOPARD SEAL POPULATION AT HEARD ISLAND, WINTEFE 1952.

Month i 1 B b T/B o
SR
June 553 | 114 66 4,85 | 320
July 1004 100 54 10,04 542
August 859 99 56 8.68 | 486
September 936 V¥4 g 112,164 511
iJune—September 3352 | 390 90 849911 773
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For this estimete to be approximately correct, the
population must have consisted of the ssme individuals through-
out the period., The number of branded individusls seen (b)
fell over the period, andi the proportion of branded to total
animals seen also fell, as shcwn by the rise in T/B. However,
the brends were not expected to be permsnent snd esrly fading
of some of them could account for this. It is slso assumed
that every individusl was counted at least once during the
period. However, as intervsls of over a month betwesn
stccessive haul outs sre quite common (p.6) figures for the
four-month period are more accurate than those for separate
months. Since more leopsrd seals were ashore by night than
by dsy (p.6) and night counts were msde on 13 occasions only,
the final figure of 773 must remain as the lower limit of the
leopsrd seal pcpulstion 2t Heard Island during winter.

- Composition of povulation. Sex was determined in
as many leopsrd seals gs possible from August 1951 to
Februery 1952, Tables 3 zand 4 give the results for sdults
and first-yesr animsls respectivelys-

TABLE 3
oEX RATIOS OF ADULT AND ADOLESCENT LEOPARD SEALS 1951-52

lionth Males | Females | Total Sexed | Retio Mzle/Femele
August 93 112 205 0.5
September 239 : i A7 356 240
October 52 13 65 4,0
November 25 6 31 4,2
December 15 26 41 0.6
January 52 46 98 1.2
Februasry 11 3 14 3.6
TOTAL 487 Bey | 810 1.5
TABIR 4

SEX RATIOS OF FIRST YEAR LEOPARD SEALS, 1651

Menth Males |Females| Unknown|Total|Ratio Male/Female

August 16 12 21 49 1.3
September| 16 8 15 39 2.0
October 2 2 10 14 1.0
November 1 2 7 10 0.5
TOTAL 32 24 54 110 143
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Determinations were made on 8-16 days a month,
except for February (two days). Both in sdults snd first-
year seals there was a slight excess of meles(1l), the
average ratios of males to females being 1.5 and 1.3
respectively. In adults the ratio rose in October and
November, indicating that females tend to leave the island
egrlier than males, and again in Februsry.

No figures are available of the number of
adolescents (two- and three-yesr-old seals), but it wes
the author's impression that frum Msy to mid-September
they were seen regulsrly but in relatively low numbers.
From October to December they formed the majority of the
Seals ashore.

Yeerlings (first-year snimals)were first seen
about the end of May or June in different yeers. Toisal
numbers remeined low, but the relstive proportion of year-
lings in the population increesed during October and the
first half of November, showing thet they remsined at
Heerd Islend rather longer than adults. Between 22 November
and 4 December the author was absent from the A.N.A.K.E.
station and no counts were made. No yeasrlines were noticed
efter he returned, which confirms Gwynn's observation that
they leeve Heerd Island sbout the middle of November.

IABLE 5
YEARLING LEOPAKD SEALS IN RELATION 170 TOTAL POPULATION, 1951,

| No. of |Total Leopard | Yearlinge as

Monts Yeerlings Seals % of total
Auvgust 49 859 4.3
September 39 936 4,1
October 14 160 875
November\(2) 10 49 20,5

In 1953 Gwynn recorded yeerlings up to the first
half of November. In September, Oetober snd November 10,

(l)The apperent excess of femeles in August is probably ettri-
butable to the fact that most females were then in late preg-
nancy and easily recognizable. For comparison, the ratios of
males to females obtsined in 1952 and 1953 weres August, 1.6
end 1.8; September, 7.2 and 1.4; October, 3.2 and 3.8.

(2) 1l - 22 November.
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16 and threc were seen, or 2.9, 15.0 and 37.5 per cent of
the totsl number of leoperds scen. This confirms the trend
noted in 1951.

reguency of hauling out. Of the 113 leopard sesls
branded, 96 were seen again once or more in the months April-
October. The interval between successive sightings of the
same Seal varied from one to 136 days. Figure 2 is 2
frequency disgram of the sighting interval, which shows that
an interval of one day is the most frequent, followed by one
of four days. Twenty-six individuals were sighted on two
successive days on the same besch, seven of them more than
once. One sanimal wss seen on three successive days and one
on four. Eleven were seen by day and the following night,
or vice versa. It is probable that some, at lesst, of these
short intervals are caused by the seals remsining ashore for
two or more days. In general terms it can be stated that the
majority of the branded sea leopards hauled out st Heard
Island at intervals of a month or less.

The complex way in which weather and conditions on
the beaches affect the hauling out of leopard seesls has bee?l
described by Gwynn (1$53), and confirmed by later observers ).

Variations in twenty-four hours. On 13 occasions
in the winter of 1951 counts were made at Corinthian Beach
at intervsls round the clock, and the results are presented
in Table 6. It should be noted that all counts were made in
favourable weather (except for that on 12-13 August when the
weather worsened considerably after 5.00 p.me). Typically,
numbers ashore increassed by 100 per cent or more between
5.00 p.m. and midnight, and decreased agein to 4,00 a.m. end
8,00 a.m. No specisl trend wes noticed between 8,00 2.,m. 2nd
5,00 p.m.; numbers might increasse, decresse or remain constant.
During 1953 regular observetions at Atlas Cove showed that,
when lerge numbers of leopsrd sesls were present, 2 few
regularly ceme ashore in the course of the morning. Night
counts made by Gwynn in 1953 confirmed in essentials the
sequence given sbove. It is of interest thet one brended
animel wes seen at night on six of nine occasions.

(1)
Notes mesde on sea end beach conditions in
1951 were insufficient to relste these
conditions to leopard seal counts
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TABLE_ 6

24_HOUR_VARIAYIONS IN LEOPARD SEAL_COUNTS,

CORINTHIAN BAY, 1951.

Date 2 PeMe|5 peme|Midnight|4a.m.| 8 aeme|5 pame

June 16-17 2 60 14
June 17-18 14 = 24
July l1l2-13 28 45 g b2 62 24 17
July 15-16 1 14 1 9
July 16-17 9 64 26 0
August 9-10 10 93 10

August 11-12 20 120 18 15
Auvgust 12-13 15 10 3
August 21-22 23 44 0
August 26-27 57 95 , 19
September 1-2 45 143 78

September 5-6 4 34 30
September 6-7 30 78 0

Veristions between besches.

Of a total of 3,642

leopard seals seen by day in the Four Bays between April
1951 and February 1952, 58.7% were seen at Corinthian Bay,
14.9% at Atlss Cove, 25.5% at South-West Bay and 0.8% at
West Bay. The beach at Corinthian Bsy is the largest of
the four snd is sheltered from the prevailing wind; Atlas
Cove, though equally sheltered, is smasller and the leopard
segls were lisble to be disturbe¢ by human activity at the
A.N.A.K.E. Station, South-West Bay has a long sandy beach,
but it is exposed to the prevailing wind. West Bay is
small, exposed and rocky, snd few leopard sesls ever haul
out there,

The branding of leopard seals was carried out at
Corinthian Bay, and 55 of the 96 branded animals remeined
faithful to this beach throughout the winter, 29 being seen
on five or more occgsions. One exceptional individusl,
which was seen regularly from April 1951 to February 1952,
only returned to Corinthisn Bay on two isolated occasions
but was seen 16 times at South-West Bay. Twenty-onse
leopard seals were seen five or more times on one beach as
opposed to four or fewer times on others. Thils shows that
individuals have definite preferences for certain beaches.

Yearlings showed rather different preferences
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from adults. Of 112 seen in the four months August -
November, 49% were at Corinthian Bay, 29% at Atles Cove,
and 19% at South-West Bay. The reletively high number of
yearlings at Atlaes Cove is more striking when it is
considered that they formed 14.9% of the population there,
as opposed to 5.6% of the totel Four Bays populstion, in
these four months. It hes been suggested that the adult
sesls leerned to svoid Atlss Cove when men snd dogs were
there, while yearlings still frequented it.

Verigtions with seasou. Teble 7 gives the total,
aversge and maeximum monthly numbers of leopsrd seesls seen
by dey in the Four Bays erce in 1951-52, (The totzls
differ from those in Table 2 beceuse the lstter include
counts mede ot night). Figure 3 shows these veristions
graphically.

TABLE 7
SEASONAL VARIATIONS IN NUMBERS AT FOUR BAYS BY DAY, 1951-52,

Mont Total | Average Maximum | No., of
onth count count count counts
April 312 26 .0 78 32
May 602 20.8 70 29
June 420 16,2 73 26
July 645 22 .2 139 29
August 440 15.2 88 29
Scptember 603 CH 106 12
October 160 118 36 14
Noverber (1) 49 3.8 2 13
December 59 3.9 15 15
Januery 201 13,0 35 17
Februery(2) 132 14,6 32 19

The totel number is the most useful figure pro-
vided counting wes done regulerly on =211 or most deys of
the month., The average number is useful in csses such as
November end Februsry, when counting wes reguler but only

(1) 1l - 22 November.

(2) 5 _ 19 Fobruary.
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covered two-thirds of the month. Meximum numbers are most
useful when counting wes irregular.

All three show that leopard seals were nunerous
during the winter, with fluctuations from month to month
probably due to weather conditions, Numbers decreased zfter
ceptember, were lowest in November and December, and increased
slowly in January and February. Tables 3 sand 5 chow that
females tended to leavs before msles and it was observed that
the number of pregnant femsles decreased rapidly during
September until by late October none remained. Adults laoft
before yeasrlings, bui no yesrlings were noticed after Noven-
ber. The summer population consisted chiefly of adolescents,
with some old malss., 4Adults of both sexes reappeared after
late Decenber, and Table 3 suggests that males return first.

Table 8 gives the numbers of leopard seals seen by
day 2t esch of the Four Bsys in each month and the percentage
of the monthly total seen on each beach. Figure 4 shows the
percentage varistions grsphically.

TABLE
MONTHLY VARIATIONS IN COUNTS BETWEEN BEACHES, 1951-52.

Iotal Day Counts

Moath Gorinthlan | Atlss | South-liest | Wesh
April 196 64 52 C
May 434 74 88 6
June 245 81 90 4
July 466 96 82 1
August 285 82 67 6
September 323 69 207 4
October 73 338 43 6
Noveriber (1) 20 9 18 2
Decemnber 19 8 32 0
January 49 19 152 0
February (2) 29 4 99 0

TOTAL 2139 544 930 29

(1)
1l - 22 November.

(2)

1l - 19 February.
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Counts gs % of Total

Month Corinthian Atlas south-West West
Apl‘il 63.0 20,0 17.0 0.0
May 2.1 183 14..6 1.0
June 58.3 19.3 21.4 140
Ju:l.y 7293 .'1.4-9 12.? Cel
AuguSt 64-8 l9.l 1502 059
September 53.6 134 34,3 0.7
October 45,6 23.7 26 4,9 3.8
November (1) 40,8 18.4 36,7 4ol
December 0,2 18.5 54,2 Qed
Janusry 221 .0 68.9 0.4
February(2) 22.0 3.0 750 0.0

TOTAL 5867 14,9 2D 0.8

These figures show that the population of _
different beaches varied seasonally. In winter about 85% of
the Heard Icland leopard seals were found in Corinthian
Bay and Atlas Tove, but in September the numbers seen in
South-West bay rose both absolutely end relatively. During
the summer the few sesls present were concentrated at South-
West Bay, and in Jenuery and Februery numbers there roce
more repldly than elsewhere, so thet this beach held 75% of
the populetion and hed a higher average number than in any
other month but September. Observations in later years
confirm this shift of population, e.g. in Februery 1955 two
counts were made: South-West Bay held 31 end 37 leopards,
while Corinthisn Bay held seven and none respectively. Few
counts of leopard seals have ever becn mede in March, but
in March 1953 Gwynn recorded 35 in Corinthien Bey (seven
counts) end 31 in South-West Bay (six counts), showing that
the population wes increessing and Corinthisn Bay wes re-
geining its dominancc.

From the sightings of brended individuels it
appeers thet the increase in numbers at South-West Bay in
Deptember wes due to individuels trensferring from
Corinthien Bey. Twelve, previously seen 2t Corinthian,

(1)

1l - 22 Novenber.

(2) 3 . 19 Hebearg.
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eppeared at lecast once in South-West Bay between August and
October, and were not seen again for three months or more.
On the other hand, 25 animals were lsst seen at Corinthiesn
Bay in September. Fourteen reappeared in December and
Januery, nine at South-West Bay and five at Corinthian

Bay. ©eals leaving from one beach reappeared at the sane
or gnother indiscriminstely.

Three branded leopard sesgls sumriered at Heard
Isiand, being seen from Msy 1951 to February 1952. All were
mgles and at least one was adult., Two were gt South-liest
Bay and one at Corinthian Bay.

It is, therefore, sssumed that in September and
October leopard seals leave the Heard Islsid region to pup
and mate in the pack-ice, The high counts in September nay
be due to g large proportion of them coming sshore to rest
before the migration. Those remsining during the summer eare
non-breeding individusls. The breeding populstion returns
between late December snd sore time in Msrch or April. Ado-
lescents are present at sll times of the yesr, and in Noveumber
snd December form the bulk of the population. Yezarlings are
present from June to November, but the date of their firsti
appearance is a little doubtful, as small second-yeer leopard
seals are often *3ken for first-year animels if definite
meagsurenent and -~ omparison sre not underteken.

Variations between years. Tables 9 and 10 give the
maximum numbers of seals at Corinthien Bay end Atles Cove in
certein months over a six-yeer period, It cen immedistely be
seen thet elthough relstively few counts were made in the first
two years at either .beach, the naxima recorded then were ~
higher than lster years. In other respects the seasonsal
varistions in numbers followed very much the same course in
all years.

TABLE 9
MAXTIWMUM NU.RERS IN COLINTHIAN BEACH, 1949-55.

@ ' | el Night
lonth {1949-50 [1950-51|1951-52 1952-53;1993—54 1954-55119511 1953
April 30(2513 21(2) 50 8(1) | 54 18 < 4o
flay [28(2) 6(2) 47 11(1) 47 16(2) * -1t63
June | 9(3) |90(3) 34 65(4) 61 78 €0 1100
July {39(2) 6(2) 111 78(2) 67 27 121 |73
Aug. |160(3) |143 57 42 51 58 120 {110
sept. {124(3) |155 64 40 56 74 148 | 79(1)
ct, | 74(2) | 26 25 16(2) 21 36(4)

(LWhen less than five counts were made in eny month, the
number is given in brackets.



MAXIilJM NUMBERS IN ATLAS COVE, 1949-1955,

Month [1949-50 [1950-51 |1951-52 1195253 |1953-54 |1554-55
(1)
April 7(1) 6 14 - 6 3(3)
May 18(2) 25 8 - 7 4(3)
June 78(4) 32(2) 29 1(1) 10 18
July 65 7(3) | 18 2(1) 9 2l
Aucust 85 67 10 % 3 11
September | 46 50 ; 17 SEs 6 22
October 36(2 22(4); 6 5(1) i 2 6(3)

Gwynn suggests, in a personal communication, that
the decrease was due to the presgence of sledge dogs at the
AN.A.K.E. Station after 1950. He states that the dogs were
kept chained up, but occasionally one would bresk loose, and
wander slong the beaches scaring the seals awav. Probsbly
the general human sctivity of the Station would plsy a part
in frightening the seals. It is, however, possible that
tiese six years ~overed part of a naturel fluctusiion in
populsation, or « gt some change in climate or distribution of
pack-ice made Heard Island less sccessible or less attractive
to leopesrd seals,

GENERAL BEHAVIOUR AND EABITS

Food. Hamilton (1939) has described the stomach
contents cf 32 seals killed by himself and others from which
it appeers the food of the leopsrd sesl consists chiefly of
squid, fish, penguln and seel. Exasminations have slso been
carried out by A.N.A.K.E. workers, From 18 stomechs Gwynn
(1953) secured cquid on five occasions and fish on one. From
23 stomachs the writer found penguin twelve times, fish three
times, seal twice, and on six occasions the stomach wes filled
with & yellow fluid which,sccording to Hamilton, is cszused by
the ection of Intestinsl snd stomech enzymes on the ink of

Loligo. '
52

Of eight stomachs examined at Heard Island in .
and 1653, two contained fish bones. two the yellow fluid,

(1)

When less than five counts were mede in any month, the
number is given in br=ckets.
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cne penguin festhers 2nd one elephent sesl czrrion. One of
those with squid "soup" also contained the shoulder girdle
of a diving petrel; one previous record of this is known
(Hamilton, 1939) but it must be exceptional.

Gwynn records that leoperd seels were never seen to
eat ashore during 1950 and this wes the writer's experience
also. 4 number of attempts was msde to feed gz femsle which
was caged in 1951 but, slthough two live gentoo penguins and
fresh seal meat were left in the cage, the animal made no
attempt to touch them.

To test the leopard's olfactory response a seasl Was
killed and gllowed to bleed freely into the water about 100
yards from the shore. Though severgl leoperd seals were
present in the water st the time no attraction towards the
carcase was noticed during the two hours it wss under obser-
vation.

Locomotion. To ascretain the swimming speed of the
leoperd seal the following experiment wgs carried out. A
cord, 460 feet long, was attached to a copper wire loop snd
divided into 20 foot sections, each section being msrked off
with coloured ribbons. The loop wes placed round the neck
of a leopard and after the snimal had been released in the
water the passage of esch section was timed by three stop
watches. The speed ranged from l.4 to 4.6 m.p.h. with an
average of 3.4 mep.h.

Dives of 15 minutes duration have been abserved
at Heard Island. The normsl diving times of other snecies of
seal appear to be from 15 to 20 minutes. ©Scholander (1940)
submerged grey seals, strappec into an elaborate apparatus,
for up to 18 minutes without ill effects.

On snow-covered land the leopsrd propels itself
with its flippers at a speed comparable to g man's normasl
trot. On sand, by contrast, the flippers ere scarcely used
at all and most of the animel's impetus is obtained by
arching the back and thrusting with the teil 1like a cater-
piller, with & rest every ten yards or so. The speed 1s
roughly equivelent to & normal walking peace.

Nolses. ©OSounds made by leopercé sesls sre of = 9
distinct kinds. The "alerm" sound is 2 throety "k-k-k"
mede by expelling air through the mouth and repidly vibreting.
the tongue. The mouth is held open with 211 the teeth ex-
posed. This noise is madec whenever the animel is disturbed.

The other noise hss been described es "singing",
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"crooning" or "trumpeting", and veries considersbly in pitch
and frequency. Different observers at Heard Island have
distinguished up to six variastions. They include a high-
pitched chirrup described ss resembling a cricket or s
canary, a fairly high-pitched bubbling or rolling sound, snd
a continuous low-pitched booming, with or without pulsations,.
liore than one of these sounds may be made by the same animsl
on the same occasion, and no sexusl difference csn be
distinguished. The sounds are ususlly made after a deep
breath has been taken and the glottis closed, but occasionally
during inspiration as well. They are appsrently involuntary,
and are freguently made by sleeping enimals. L.F. Gibbney

in 1952 noticed urinstion or defsecation sfter "singing" on
two occasions, snd suggested that the "song" wes a response
to discomfort. 4s it has also been observed in obviously
sick animals, this may be correct.

ohivering. ©Shivering occurs frequently in seals
of 211 ages_gnd both sexes throughout the year. The
phenomenon was observed at Heard Island only during sleep,
but at times it became so violent that it would swsken thre
animals. On many of the occssions on which it was observed
the gir temperature wass well sbove that of thz sea, With no
wind blowing.

PHYSTOTOGICAL AND ANATOMICAL INVESTIGATIONS

The following investigations were cerried out in
1951. Although insufficient examinstions were made for
statistlcal analysis they sre some guide to the physiology
of the leopard seal.

Pulse and respirstion rates. Heart beats of leopsrd
seals are eacy to observe, snd pulse rstes were recorded in
seven cesses. The rate veried from 35 to 51 beats per minute
with a2 mesn reading of 45 beats per minute.

The respirstion rate was recorded in five ceses,
one of which wes 2 foetus. Excluding the foetel reading
(which was obviously sbnormel, s the snimal died some hours
later) it veried from 5.0 to é.2 breaths per minute, with 2
mean reading of 5.6 bresths per minute.

The pulse rate is low when compared with the
recorded rates of other scel speciss - 70 to 90 per minute

(1)

The writer can find no reference to shivering in other
seals and it certeinly dces not occur in elephent or
fur seesls.
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(Irving, 1939), end 140 per minute (Scholender, 1940).
however, these retes were obteined while investigating the
bradycardia associsted with diving, while the author's wss
obtained while the seals were resting ashore,

Blood tests. These were confined to one snimal
from which a large number of samples was collected. Three
counts of red blood cells were made, giving results of 4,05,
4,73 and _4.41 x 102 cells per ml, or a meagn figure of
4,4 x 102 red blood cells per ml., One leucocyte count of
4,406 per ml, wss made. Two haemoglobin determinstions were
carried out, giving 19.84 snd 19.36 g. per 100 ml., the
mean being 19.60 g. per 100 ml.

The oxygen depots of sesls and other merine mammals
have been investigated for many years and the foregoing
figures agree with the findings of other workers in the
field:. The high hsemoglobin content and low red cell count
indicate that there is an increassed concentrstion o¢f hsemo-
globin in the corpuscles, a fact alresdy established in the
porpcise (Green & Redfield, 1933). The blood volume of the
leopard would be interesting but its determinstion was im-
practicable at Heard Island. Irving (1939) estimated the
blood volume of & seal st 10% of its total weight and
Scholander (1940) errived at s figure of from nine to ten
per cent by direct bleeding, concluding that the resl per-
centage was about 15.

Blubber_ thickness. The blubber thickness of most
elephant and leopard seals killed for dog food during 1951
Was recorded. In the elephant seal this thickness incresses
before the breeding sesson and at its close is considerably
reduced., It wes snticipated that the leopsrd seal would not
show such a definite change s}nce it does not spend long
periods ashore without food(1),

Blubter thickness was measured on the ventrel side,
between the navel and the memmary glands. In 12 individusls
killed between 20 April snd 23 August it wss between two and
three and g helf inches. There was no difference between
sexes, or between adults and two-year-olds, snd there wss no
apparent increase before the breeding sesson. However, the
earliest measurements were made in April, when eny blub® r
lost during the breeding season would have been regaine:
further, the point at which thickness was meassured msy not
be a reliable indicetion of the total blubber storage.
Pregnant females late in winter appear to have enlarged

(1) Examinetion of the tceth of the leopard seal does not
show the "starvation ridges" found in those of the
elephant seal.
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necks and since in elephant bulls a2 lot of blubber is stored
in the neck region this may =21so be the cese in the leoperd
seal,

Os_penis. From sn examination of seven "os penis"
bones Hamilton was able to obtain additional evidence for
the seperation of his four age-groups. Twenty specimens were
collected from Heard and ilacquarie Islands during 1949-51
and thelr megsurements are set out in Table 11 in Hsmilton's
age=-groups.

TABLE 11
MEASUREMENTS OF 20 LEOP: RD SEAL “0S PENIS" BONES,

HEARD AND MACQUARIL TISLANDS, 1949-51.

Age Date Length mm. Weightgm. Length of
animals
20/ 9/50 95 3.0 7t 1.4
First - 20 ! 340 -
- 100 3«5 -
Year 21/10/50 105 Je2 6 g "
- 105 4.5 =
Second - 130 5.0 -
21/ 5/49 134 12,0 8t 3 n
Year 20/ 9/50 145 12.0 gr 44"
‘ 155 8.5 -
Third - 165 25.0 -
| Year 20/ 7/50 180 20,0 810 "
14/ 5/51 225 51 91 3"
Fourth 22/ 9/50 225 43 9t o ¢
14/ 5/51 230 54 9! ="
Year 3/ 5/50 235 73 9t gAY
30/10/50 240 69 308 =2
and 12/ 6/51 | 1 250 69 o' 3
= - 260 72 -
Over 37 7/5% 270 58 9t 3aM
16/ 7/51 300 79 9r& "
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Dentition. The adult dental formuls has previously
been recorded as:

2, ci. pcl.
2 1 5

However, in view of the position of the three milk post-
canines the true dentition 1is

2 il - 1
Se Cl. PMI' MT'
This is slightly different from Weddell and crabester seals
but the same as in elephant seals.

All the incisors hsve undergone some modification
and the second incisors, particulsrly the upper cnes, are
very caniniform. The first upper incisors sre widely speced
to allow the two lower and very reduced firsts to fit between
them., As is to be expected, the canines are well developed,
the upper sttaining an average length of gbout 60 mm. The
three premolars and two molars are of relatively equal size
and structure, each consisting of g main crown with two
lateral cusps and two long, curved roots. The complete
length of an adult molar is sbout 40 mm. The upper and lower
molars interlock with the lateral cusps of the lcwer teeth
flanking the centrsl susp of the upper teeth. The first
lower premolsr is adjacent to the upper canine.

The leopsrd sesl is unigue smongst the Finnepedia
in that nc abberant dencition has ever been notedj; in this
respect it is approsched only by the crabeater, in which one
case of post-canine aberrstion has so far been recorded.
Since over 100 skulls from leopards have been mezsured or
examined aberrations, if they do occur, are extremely rare.

Tooth wear. In the older seals at Heard Island
both worn and broken teeth sre very cemmon. Of perticular
interest is the wear on the canines caused by frictionsl
between upper and lower sets of teeth. The upper canines
wear on the posterior edge of the central region from
abrasion against the lower ones and the latter wesr on the
inside surface from rubbing against the upper second in-
cisors., The affected area may be up to 8 mm. in width,
extend for almost 2 cm. and at times be very deep.

Seals which show marked wear on the canines ususlly
heve one or mure damsged post-canines and, st times, chipped
or broken incisors., The central cusp of the premolars and
molars is resrely broken whereas either or both of the leteral
ones are fregquently missing. This is in merked contrest to
the crabeater sesl, in which demege to the cheek teeth is
apperently a rarity (Bertram, 1940), end mey be related to
the difference in diet.
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Broken teeth are probsbly caused by the older
animels fighting during the breeding sesson, or result from
demage sustained during the capture of sesls and penguins.

Cost coloration. The coloration of adult skins 1is
dealt with fully by Wilson (1907). From the many leopsrd
seals sighted in 1951 it is apparent that there is a good
deal of individual varistion. Two main types can be
differentiated, the first having s black to dark grey dorsal
surface and a light grey ventral surface, sand the second,
light grey dorsal and ventral surfaces spotted with black
markings.

Moult. There is little to add to the account of
the annual moult given by Gwynn (1653). Moulting has begun
in January when leopards are beginning to return to Heard
Island. February is.the peak month, but individual moulting
animals have been recorded much later, e.g. on 27 April,

1 May and 11 June 1953 Gwynn found leopards from which loose
hairs could be removed. By midwinter the moult is complete
(except in a few doubtful or pathological cases).

The character of the moult in the leopard seal
resembles thai in the Weddell and crabegter. The former
moults "st any time during the summer months from the
third week in November to the end of March" and the latter
in Januery and February (Wilson, 1907). In both, normsl
activities continue during the moult, in contrast to the
elephant sesl, which remsins ashore for the entire period,
sloughing off the old hair in large patches with attached
epidermis, In this species the time of the moult end its
duration (three to eight weeks, Laws, 1¢56) depend on the
age and sex of the individual.

REPRODUCT ION

It is not known when copulation or fertillzation
occurs in the leopard seal., Three mature females killed on
4, 11 and 13 Februery 152 contained no visible foetus,
However, in view of recent work indiceting thst delsyed
implentation is the rule in the Phocids all estimates of the
gestation per%O? among snterctic seals except for the
elephant seal 1) are guesswork,

Parturition. The following date on perturiticn is
based mainly on the birth of & pup to & femele which was

(1) 13- months.
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caged at Heard Island during 1951 (Brown, 1952).

Uterine and vaginal contractions were easily
discernible some dsys before pupping. Movements of the
foetus reached their maximum intensity about three days
before birth. These contractions were often accompanied
by low moaning noises and considersble restlessness on the
part of the snimal. A few days before birth a thick mucous
discharge fron the vagina occurred.

The pup was born between 2130 hours on 14 November
and 1645 hours on 15 November, but whether perturition was
rapid or slow is unknown since it was not observed. From
the positions of the mother, pup, snd plecenta 1t is assumed
that the pup wes born head first. The umbilical cord
attached to the placenta wss probably broken by the female
in her movements, leaving a stub about four inches in
length on the pup. The placenta, which was of the zcnary
type, showed no specigl peculiasrities and had a weight of
six pounds.

The behsaviour of the mother towards the pup must
be regarded conservatively in this cagse since gt the time
of observation the latter was dead. However, the female wzs
very affectionate towerds the pup snd though quite accustomed
to humans, she snarled continuslly when gpproached. OShe
slso showed a definite desire to werm the pup, keeping
closest possible bodily contect with it end partly covering
it with her fore flipper.

As the pack-ice is the normsl summer hebitat of
the leoperd segl it is s21lmost certainly there that the
pregnant females normelly bring forth their young. Ieopsrd
seals are rare in the vicinity of the Anterctic Continent(l),
for few snimals heve been sighted by expeditions besed there.
Bagshawe (1939) records thet, slthough leopard sesls were
present off the Danco Coast of Greham Land in Merch, April,
June, August, October 2nd November, they were absent from
25 November 121 to 13 Januery 1922, the time when per-
turition and lectation arec essumed to occur. The fect that
no birth on the psck-icec hes yet been observed is not very
significent, for even in the abundant crabester sesl birth
has rerely been witnessed.

In the pest it hes sometimes been suggested that

(1) Except for the Grahem Land Peninsula which becsuse of
its gecogrephical situetion is more compereble with
the northern limit of the pack-ice.
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leoperds ere born in the sea., Ainsworth (Mawson, 1915)
observing the precocity of the foetuses he obtzined at
lMlecquarie Islend, assumed that birth took place in the
water. Foetuses collected at Heard Island in August,
September and October were kept alive for up to 20 hours,
though it is now assumed that they were premature, as were
those of Ainsworth, and Borchgrevink (1901). According

to the available records (Bertram, 1940) no seals whether
Otariidae, Odobaenidae or Phocidze have ever been known to
bring forth their young in the sea and there is no evidence
at present to indicate that the leopard sesl is an exception.

Lactation. The only evidence as to length of
lactation is given by Wilson (1907) who collected a female
leopgrd segl in rull milk in the pack-ice in mid-Janusry.
No pup was seen or obtained,

The birth of the full-term pup at Heard Island
occurred on 15 November 1951 and premsture births occurred
there on 26 September 1950 and 24 September 1954. This
would indicate a lactation of at lesst two months, which is
nearer to the average of 50.3 days given by Lindsey (1937)
for the Weddell seal than to that of 23 days given by
Laws (1956) for the elephant seal.

Missed pregnancies. Between April and October
1951 14 femgles were killed at Heerd Island, 11 of which
were prégnant, Two..weréd recorded as non-pregnant, one
having a uterine cyst. The last was not recorded as either
pregnant or non-pregnanrt, but the latter may be presumed as
no foe?gi was obtained. This gives a missed pregnancy rate
of 21% comparable to those calculated by Bertram for
Weddell and crabester seals (16 and 21% respectively). In
this czlculation only those females are considered which
were killed when the foetus, where present, would be
macroscopically visible. Three femgles killed in February
1652 had no visible foetuses, but the probability of delayed
implantation makes it impossible to say whether they were
pregnant or not.

On 27 August 1952, L.F. Gibbney shot a sick end
emaciated femsle leopsrd sesl, nine feet long. There was
no obvious pathology, except that the stomach was infl - ted
with gas and contained clotted blood and e quantity of
dark brown fluid. However, on examining the uterus; which

(1) This is high enough to cause considerable error if
"corpora lutea" are used as a2 method of age-grouping
and if the "corporas lutea" of non-impregnated seals
do not leave the same permenent records as the
corpora of pregnencye.



w B

wes completely involuted, it was found to contain very
definite healed plecental scars in both horns. The overiles
each contained a corpus luteum extensively invaded by scar
tissue, measuring nine snd 11 mm. in diameter respectively.
This seems to be a clear case of a twin conception which
had aborted some time previously. It is thought unlikely
that the scars and corpors lutea could have persisted from
the previous year. In the elephant seal Gibbney found ihat
plscental scars were difficult to recognize four months
after the birth of a pup.

FOLTAL_ DEVELOPMENT ,

Ten leopard sesl foetuses and one full-term pup
were obtained at Heesrd Island in 1651, The development of
the dentition and coat and the growth rste were studied.
Data obtezined in other years have been inserted where
appropriate. '

Midk dentition., Bertram's X-ray studles of the
milk dentition of both the Weddell and crabeater sezls lrave
acted as a stimulus for further studies in this field,

Rand (1950) investigated the milk dentition of the Cape

fur seal, Arctocephalus pusilius, by means of X-rays and
traced out the eruption and subsequent loss of each toothj
Laws (1653) studied the milk dentition of the elephant seal
in the same way. The author's investigations on the leopard
seal consisted of an examination of foetuses to determine
the milk formula and ary similarities to other anterctic
Phocidae. The development of the milk and sdult teeth and
the reabsorption of the former wes found to resembls the

.~ elephant seal rather than the Weddell and Crabeater seals.
The differences from the latter lay in being less precocilous
and in the position of the milk post-canines.

When the foetus wes 40 cm. long the milk teeth
were readily discernible and the adult dentition had Legun
to develop. At 94 cm. foetal length the milk teeth had
reached their msximum size and reabsorption had commenced,
particularly in the upper jaw (Figure 5). At 109 cm. the
incisors were slready reduced, the permanent canines were
pushing well forwsrd, snd the cusps of the sdult post-
canines were more conspicuous (Figure 6). At 135 cm.
the milk canines and post-canines were completely absoi.3d
and the only remaining vestiges c¢f the milk dentition were
the upper incisors (Figure 7). At birth all trsces of the
milk dentition had disappeared and the adult teeth were
just beginning to show through the gums in plsces.

By contrast, Bertram found that reabsorption of



FIG. 5. X—RAY OF MILK DENTITION OF LEOPARD SEAL FOETUS 94 CM. LONG.



FIG. 6. X—RAY OF MILK DENTITION OF LEOPARD SEAL FOETUS 109 CM. LONG.



FIG. 7. X—RAY OF MILK DENTITION OF LEOPARD SEAL FOETUS 135 CM. LONG.
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milk teeth had begun in a 36 cm. crabeater foetus, and was
well advanced in a 50 cm., Weddell foetus. The permanent
cenines were visible 1n X-rays of & 33.5 cm. crabeater and
a 33 cm, Weddell foetus, but not in the elephant seal under
4G cm. rfoetal length. Lsws did not X-ray lsrger elephant
seal foetuses, but his drawing of the teeth in an 89 cm.
specimen resembles the X-ray of the 94 cm. leopard seal.

In an Otariid, the Cape fur seal, Rand (1950) found
tnat the milk incisors were resorbed at or immedistely after
birth, but the milk canines and post-canines persisted for
some months.

The structure of the leopard seal's milk teeth can
be seen from the plates. The faint cusping of the lower
post-canines contrests with those of the lWeddell and
crabeater(1l), The milk canines are curved in shape whilst
the incisors appesr to be quite straight.

The milk dentition is easily discernible from the
95 cim, foetus. The formula is:

I% ° C% ° PC% ° = 24

Although this agrees with the formula of the milk dentition
in the Weddell and crsbeater the position of the post-cenines
in the leopards does not agree with Bertram's descriptions

of the former but rather with the position in the elephant
seal (Laws, 1953). From Figure 5 it cen be seen that the

milk pdst-canines correspond in position to the second,

third and fourth permanent post-canines. ©Such being the case
the adult dentition becomes

2. -lﬂ .4H o = 2

Iﬁ Cl PME 3

as in the elephant seal, instead of %° %° %° %° as in the

Weddell and crabeater. 4s Bertram has not published any
X-ray photographs of the sadult and milk dentition in a very
late stage it is not possible to compare the actual positions
in the two cases.

i

Foetal coat. The skins of one new-born pup a
two foetuses were collected durine 1951 and later tanned.
The only other skin of g new-born pup known to exist is that

(l)In the latter the third upper post-canine is faintly
cusped.
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discussed by Hamilton. This skin, which is now in the
British Museum, was secured in the Falklands by K. Vallentin.
It is 100 c¢m. (about 39 inches) long. Hamilton's Plate 1

and his and Gwynn's descriptions correspond closely with the
following description of a foetal skin obteined on 13
September,

Length: 49 inches ;

General Appearance: OSilvery grey

Dorsal: Predominantly light silvery grey with a

darker central stripe. Where the pure
black shows through the appesrance is of
a second coat. The light grey hsirs sre
typically foetal with curling patterns.,

Ventral: Basically pale yellow with a faint

greenish tinge but with the silver grey
foetal hair continuing the patterns from
the dorsal surfsce. The change in colour
from dorssel to ventral is gradual. The
surface exhibits the spotted appesrance
of the new-born pup, though it is not so
marked.

Heed: Black and dark grey with lignt msrkings
above each eye, snd half-ianch whitish-
yellow mergins to the lips.

Flippers: Fore: Whitish grey with derk grey aress

Hind: Light grey with ill-defined
yellow stripes.

A second foetal skin wes secured on 2 October. It differs
markedly from the former, resembling more nesrly the new-
born pup.

Length: 54 inches.,
General Appearance: Dorssl dark grey, ventral
pale yellow (Figure 8).
Dorsal: The dorsal region, messuring approximetely
30 cm, across at the fore flippers,
consists of three separate bands. The
central one is black and tapers from
10 cm., anteriorly *to 4 cm., at the bsase
of the tail. The two latersl bands are
derk grey, irregularly spotted with
yellow merkings about one cm. in d meter.,
The silvery appearance present in wiue
earlier specimen has for the most part
been lost.
Ventral:; Predominantly pale yellow with little
trace of the previous green tinge.
Black and grey spots about one cm. in



FIG. 8. FIG. 9.

SKIN OF FULL-TERM LEOPARD SEAL PUP,

SKIN OF LEOPARD SEAL FOETUS,
157 CM. LONG.

135 CM. LONG.
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diameter thin out towsrds the mid
ventral line.

Head: Black with psle yellow msrgin sround lips
now gbout one inch wide. Pale grea over
eyes now more diffuse.

Flippers: Fore: Dorssl dark grey, ventral pale

yellow,
Hind: Black and dark grey with very
few yellow markings.

The skin of a new-born pup was secured on 15 November., It
is different from the foetsl skins, the change in general
colour being most noticeable.

Length: 62 inches

General Appearance: Dorssl black and dark grey,
ventral yellow spotted with
grey. (Figure 9?.

Dorsals Very dsrk grey but with the central black
bank still visible. ©Silvery appesrance
now confined to a very few spots.
Speckled effect on lateral bands much
reduced.

Ventral: Bright yellow with light grey spots in
definite patterns. Two dense areas of
spots posterior to fore flippers and
anterior to hind flippers. OSilvery
‘areas reducedy; being mostly gssocisted
with grey markings.

Head: Black with bright yellow margins from lips
now nearly two inches wide. Pale aress
above eyes just wvisible.

Flippers: TFore: Psle yellow light grey dorsal
and ventral with diffuse yellow
throughout.

Hind: Dark grey with central black
bands continuing on from dorsum.

Tail: Black dorsal, yellow ventral.

Hairs from various sections of all three skins were removed
and found to measure about three-quarters of an inch, which
is almost identicel with the adult cost length. Pup hair,
however, is much thicker and softer than sdult haoir.

Growth rate. In Table 12 the lengths of 22
foetuses collected at Heard Island are set out:



TABLE 12
RATE OF FOETAL GROWTH

Foetal| Weight Maternal
Date length length Collector
in cm. in cm,
16 April 1951 15 & 302 |K.G, Brown
16 April 1951 20 328 |K.G. Brown
14 May 1952 41 21b, 20z, 295 L. Gibbney
2 June 1949 41 - 310 R.G. Chittle-
borough and
E.H.ll. Ealey
12 June 1951 56 - 312 |K.G. Brown
26 June 1851 86 o 312 |[K.G. Brown
27 June 1952 73.5|101b. (9'0") |L.F. Gibbney
6 July 1951 S5 = 318 |K.G. Brown
16 July 1952 76 |121b. 120z.| (9'0") [L.F. Gibbney
17 July 1954 72 1121b., - G.iM, Budd
4 August 1952 105 |201b. (6'8") |L.F. Gibbney
7 August 1953 102 |241b. 301 4.M. Gwynn
9 August 1951 o4 , = 318 |[K.G. Brown
19 August 1650 109 |29:51b. 300 |L.F. Gibbney
23 August 1651 109 - 287 |K.G. Brown
23 August 1651 114 = 345 |K.G. Brown
29 August 1950 111 |281b. 323 L.F. Gibtney
13 Septe 1950. 109 |361b. 333 |L.F. Gibbney
13 Sept. 1951 B2 3 - - K.G. Brown
24 Sept. 1954(1) | 113 |3410. - |G.M. Budd
2 Octe 1951 135 - - K.G. Brown
15 Nov. 1951(2) 157 |651b. - |K.G. Brown

The complete anatomical details of the new-born
nup tsken at Hesrd Island in 1951 are as follows:-

Length 62 inches 157 cns,
Weight 65 pounds :
Flipper length (inside) 16 inches

16 inches

Tail Flipper length

(1) 1pis specimen was born spontauneously, but the mother
took little interest and next day the pup was found
dead and abandoned. It is described as being dark-grey
dorsally snd yellow ventrslly, the eyes not open and no
teeth vlisible. The mother was fairly small, between
eight and nine feet long.

(2) Full-term pup.
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Girth (behind flippers) 24 inches
Girth (before tail) 19 inches
Neck circumference 17 inches

Width (ventral at flippers) 12 inches

The adult dentition was well developed, the tips of
the lower canines and one incisor being visible externslly.
In general appearance the animal had a very lerge head and
although quite long appesred rather fragile in build. Its
eyes were open at birth.

LATER GROWTH

Table 13 gives a rough estimate of the lengths of
seals at various ages, selthough it must be emphesized thst
the length of sesls, especislly as estimeted in the field,
is not a reliable indicetion of age.

ITABLE 1
LENGTHS OF LEOPARD SEALS FOR_DIFFERENT AGE GROUPS

Status Length of Males Length of Femeles

First yesr

Second yeer

Third year

Fourth yeer

160 - 230 cm.
514 to 718N

215 - 260 cm,
712" o 8r8"

250 - 280 cm.
8r4n to 9|4n

280 - 320 cm.
9!4" to lOlB"

160 - 230 cme.

514_" to 7[8"
215 - 260 cm.
712% to 8'8"
250 - 290 cm.
814 to 918"
290 - 380 cm.
918“ to 1218

The normel measurements of meture snimals ere:
moles, about 9'4"; females, about 10'4", OSex differ-
ences do not appear to manifest themselves in length
until the third yeer, when the females become longer
than the males,

The measurements of adult males(l) killed
at Heard Island are set out belows

(l)See Table 12 for measurements 6f adult females.
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TABLE 14
LENGTH_OF MALE LEOPARD SEALS, HEARD ISLAND

Date Length in cm. Collector
14 May 1951 283 K.G. Brown
1 July 1951 283 K.G. Brown
20 August 1951 287 K.G. Brown
3 May 1950 287 L.F. Gibbney
14 May 1951 238 K.G. Brown
12 June 1951 296 K.G. Brown
29 March 1951 315 K.G. Brown

|

Senility and its criteris. Many very old leopard
Seals were encountered at Heard Island and one was collected
at Macquarie Island by Gwynn. Most of these exhibited the
same characteristicsj these are described below,

In 0ld animels tooth wear 1s very marked, broken
post-canines are common and there are usueslly one or two
teeth with missing lstersl cusps. The most characteristic
change in the teeth occurs in their coloration, white being
renlaced by a dingy yellow with dark stains st the base
of the teeth. The coat also assumes a dull dingy colour
with a definite tendency towsrds dasrkening and thinning of
the hair. 01d seals 2lso appear to be much quieter in
disposition than younger ones and do not return gs readily
to the sea if disturbed.

SUMLIARY

Counting snd marking of leopard sesls vere
carried out at Heard Island in 1€51-52. A tentative esti-
. mate was made of the population between June and September,
which gave a lower limit of about 775.

The average ratio of mgles tc femsles is 1.5 3 1,
with variations suggesting differences in migrstory behaviour.

Most leopard seals at Heard Island haul out ¢
intervels of s month or less, and often stay ashore for two
or three days. Although they may come ashore et sny hour,
the time from 5.00 p.m. to midnight is the most favoured,
and numbers are highest then. Individual segls show
preferences for different beaches, but 1in generel the
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sheltered besches facing north and east a2re favoured in
winter, and those facing south end west in summer.

The breeding populetion leaves, probebly for the
pack-ice, in September and October, and returns between
January and llsrch. There is some evidence that pregnant
females leave before males, and that males return before
females, Yearlings are present from June to November:
in August and September they form four per cent of the
populstion. Adolescents are present gll the year round.

Seasongl changes were similar over s six-year
period, the highest mexima being reached in the first two
yesrs. :

The swimming speed; blood county pulse and
respiration ratesy; and blubber thickness were determined.
It 1s established that the moult is prolonged, having been
observed in different snimgls from January to June,

The development of the milk teeth in the foetus
was studied by X-ray photography. The leopard seal resembles
the elephant seal, and differs from the Vieddell snd crasb-
eater segls, in the comparatively late stage at which the
milk teeth are fully developed, and in that the first milk
post-canine correspond to the second, not the first, perms-
nent post-caznine.,

The skins of two foetuses and one full-term pup
are described. The length, and in some cases weight, of 3
series of foetuses is recorded.

An appendix by Dr. A.Ml. G@ynn describes observations
gn leopard seals at Macquarie Island during the yesars 1952-
4,

' APPENDIX A
METEODS AND THCHNIQUES USED AT HEARD ISLAKD, 1951,

Counting. Daily counts in the Four Bays area were
conmenced at 4,00 p.m. and Were usually completed at 6.00
p.m. Counts were occasionally made at other hours but ly
when bad wegther made the standsrd time imprecticsble, he
24 hour observations consisted of counts at 5.00 p.m.,
gidnight,)and one or two morning counts (either 4,00 or
00 a.m.)e

Marking., A branding iron sbout three feet long
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fitted with interchangeable numeral(l) brsnds wss used agnd
heated with a mobile coke forge. Brands were agpplied for
approximatsly five seconds to the mid-dorssl region just
anterior to the tail. 5

As the method of brending was 'hit sand run', the
brands were not very deep, and they were not expected to be
legible after the moult. So it is of little significance
that sightings in subsequent years were few., DBetween March
and June 1952, Gibbney sighted ten brsnded leopard sesls,
in half of which the number was not legible, and the rest
were faint, except for number 70, described as 'fairly good',
seen on 5 June 1952, This was the last brand recorded.

In 1953 watch was kept for branded leopard seals;
one was reported by R. McNair on 23 Decesmber, but the brand
could not be seen clesrly before the animasl escgped to sea.

Sex determination., Ii the snimals wers lying on
their sides their sex was often determined merely be
examining the ventral surface. The penile or vaginal
orifice could often be seen if a seal were chased into the
sea, particularly if it urinated. Females were sometimes
identified by their enlarged thorsx and pregnant femsles by
their large size, especially late in winter.

Megsurements. Measurements of both foetuses and
older animsls were made in g direct line from the tip of the
nose to the tip of the tail, not the flippers. Yearling
measurements were often carried out on sleeping animals by
marking the tip of the nose and tail on the ground ¢nd then
chasing the seal away.

Physiological technigues. Red and white cell
counts were carried out at the island using standard medical
techniques and differential counts were made with slides
stained with Leishman's stain and examined in Australia.

Preservation. Testes and ovaries were fixed in
Bouin's solution and preserved in 70% slcohol., Female
reproductive systems were preserved in five per cent formalin.
Small foetuses were preserved in dilute formslin solution

(lJNumbers began at one and ran Berially to 249 with all
figures one omitted after 20. This wss done because of
the possibility of confusion between ones and the scars
which frequently occur on the bodies of these seals.
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but when the length of the foetus was over three feet
preservation became a problem, In some cases the abdominal
cavities were opened, formalin wss injected into the lungs,
brain, etc., and the foetuses were then immersed in three
percent formalins Larger specimens were skinned, the blubber
was scraped off and the skin trested with powdered borax.
Sometimes the skin was sogked in borax solution before

final drying.

Skulls after removal were boiled for five or six
hours and then left to soak for s few weeks. After this
trestment the flesh was easily removed and the brsin scraped
out with steel wire. The skulls of young animals were not
boiled for long periods as it caused them to come apart at
the sutures. After boiling the skulls many of the teeth
became loose and required securing with glue.

X-rays. Foetal skulls were X-rayed by Dr. O. Rec,
AN.ARE. Medical Officer at Heard Island durinz 1951,
using a comparatively long time-exposure. The ciulls were
not prepared for X-ray in any way but results proved much
better with animsls that had been skinned.

APPENDIX B

THE LFOPARD SEAL AT MACQUARIE ISLAND, 1952-54
by A.M. Gwynn.

Detailed notes were kept of the appearancss of
leopard seals at the north end of Macquarie Island by
A.N.A.R.E. Medical Officers in 1952 (Dr. Z. Soucek), 1953
(Dr. J«B. Sturrock), and 1954 (Dr. A. Gourin). In 1952
the search was particularly thorough, the entire North
Head, Isthmus, and east coast to the land falls being
covered in detail three times a week., The watch kept in
1954 was probably comparable with that in 1949; that in
1953 was perhaps less thorough,

Dates of first arrival. All observers were
briefed to note the first srrival, and to secure it as a

specimen. This showed, rather surprisingly, that the seal
noted on 5 May 1949 wes unusually early. In gll years only
one or two leopards were noted before July. The first
leopard seals recorded in each year weres- -

1949 5 Mey TFemale 206 cm,
1952 26 June Female 270 cm. (correct length probably
about 240 cn.)
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but when the length of the foetus was over three feet
preservation became a problem, In some cases the abdominal
cavities were opened, formalin was injected into the lungs,
brain, etc., and the foetuses were then immersed in three
percent formalin., Larger specimens were skinned, the blubber
Was scraped off and the skin trested with powdered borax.
Sometimes the skin was sosked in borax solution before

final drying.

Skulls after removal were boiled for five or six
hours and then left to soak for a few Weeks. After this
treatment the flesh was easily removed ané the brsin scraped
out with steel wire. The skulls of young animals were not
boiled for long periods as it caused them to come apart at
the sutures. After boiling the skulls many of the teeth
became loose and required securing with glue,

L-rays. Foetal skulls were X-rayed by Dr. O, Rec,
&:N.AR.E. Medical Officer at Heard Island durinz 1951,

using a comparatively long time-exposure. The skulls were
not prepared for X-ray in any way but results proved much
better with animsls that had been skinned.

APPENDIX B
THE LFOPARD SEAL AT MACQUARIE ISLAND, 1952-54

by A.M. Gwynn.

Detailed notes were kept of the appearanczs of
leopard seals at the north end of Macquerie Island by
AN.AR.E. Medical Officers in 1952 (Dr. Z. Soucek), 1953
(Dre J.B. Sturrock), and 1954 (Dr. A. Gourin)., In 1952
the search was particularly thorough, the entire North
Head, Isthmus, and esst coast to the land falls being
covered in detail three times a week., The watch kept in
1954 was probably comparable with that in 1249; that in
1953 was perhaps less thorough.

Dates of first arrival. All observers were
briefed to note the first arrival, and *o secure it as a
specimen, This showed, rather surprisingly, that the seal
noted on 5 May 1949 was unususlly early, In sll years only
one or two leopards were noted before July. The first
leopard seals recorded in esch yeer weres-

1949 5 Mey Female 206 cm,
1952 26 June Female 270 cn. (correct length probably
about 240 cnm,)
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1953 15 June Female 260 cm,
1954 30 June Male 198 cm.,

Total numbers recorded gt North End
(including a few noted on Nuggels beach)

1949 1952 1953 1554
June 1 (25 June)(1) 2 (1 Femsle) 1 (Female) 1 (Male)
July 16 (1 Male 3 (2 Male) 1 (Male) 13

8 Female)
Aug. 40 (6 Male 17 (8 Male 34

21 Female) 8 Female)2)
Sept. 21 (7 Male 6 (2 Female)X2) 33

2 Female)
Oct. 7 3 6 "
Nov. 6 2 1 1
Dec, 2 1 3 0

1952: It is clear that relstively few leopard seals reached
Macquarie Island in this year. Of eight seals killed, two

were small males, the other six were all immature females.

Dr. Soucek took his measurenents to the end of the hind
flippers, not to the tip of the tail: in this case 25 - 30 cm.
should be subtracted from each measurement. His figures

agree with 1649 in that most of the seals seen were first and
second year snimsls, though he did not find the preponderance
of females noted in 1949. The female shot on 26 June was
probably a second-year animal,

1953: Numbers were again small. The female shot on 15 June
Was probably in its third year. Only one other leopard

seal was seen in July, a small male. Four more were seen up
to 16 Avgust, after which 2 or 3 were seen on nost days for
the next month, on one occasion four. A "large" female wss
shot on 10 October, but was not pregnant. Dr. Sturrock noted
that nmeny of these animals appeared sick or tired, but the
one seen in December, a large seal, was fit and active.

1954: 1Ieopard seals were relatively plentiful., Where the
same aninal was identified on more than one occasion, this
was included only onee in the month's total, but there nust
have been considersble duplication of sesls which were nn%
individuslly recognisable. Interesting examples of

(Dyot sexed., Omitted from Table 2 of Gwynn's paper (1953)
in error.

(2)596 below,
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recognisable individuals were:-

(1) A female with e wide scar ascross its skull
sighted on 16 August and again on 15 October;

(2) A sesl with one hind flipper missing, scen
south of Nuggets Point on 4 August, and
again at the Statlon on 14 August;

(3) A seal with severe skin disesse, first seen on
18 September, then subsequently on several
occasions, alweys at the ssme spot, till it
was found dead on 4 November (not included in
November total).

These figures suggest that the numbers reacaing
Macquarie Island fluctuate considerably from year to year,
presunably depending on the extent of the pack-ice and
weather conditions farther south. This might be expected
ify, as suggested, Macquarie Island is near the fringe of
their normal winter range.

In general, these results support Gwynn's obser-
vation that most of the leopard seals reasching Macqusrise
Island are young animels., All observers report a few
"large" or '"very large" leopsrds, usually males where the
sex was known, gnd some of these were undoubtedly adults
(e.g. a very large much scarred msle, about 290 cm. lorg
seen by Dr. Gourin on 10 August 19545. However, no exact
measurements are available, as none were killed. Observers
were asked to keep a special look-out for pregnant femsles,
but none were seen., Soucek records a femsle whose length
was estimated at 11 ft. 9 in. to the tip of the hind flippers
on 22 August 1952, but this is the only observation which
can be regarded as probably referring to a fully adult
female. Any adults would appear ¥ery large in compsrison
with the small leopsrd seals usually seen at Macquarie
Island.

All accounts mention seals which were appesrently
sick or exhausted, and there is some reason for supposing
that leopard seals seen ashore at Macquarie Island include
a rather high proportion of such animsls. The heavy
infestation with intestinal worms so often noted couvld =2
another reflection of this tendency.

There is some c¢vidence that leocperd seals are
now seen less frequently at lacquarie Islanc than during
the tenure or the Austrelesisn Antsrctic Expedition
(1911-14) end elso thet adult females were then not in-
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frequent. Their detailed records are not aveilsble, but in
"The Home of the Blizzerd" Ainsworth mentions o large femsle
killed on 11 May 1912, and further on refers to "several"
occasions on which females were killed late in pregnancy.
Tulloch (1916) states that "They became rather scarce from
February to April, but never wholly disappesred". Their
occurrence at Macquarie then appears to have been rather
similer to that at Heard Island today. The reason for the
change is probably to be sought in some change in the
distribution of the pack-ice.
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