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increased glaciation and the encroachment
of ice sheets onee more over northern
Europe and North America. If, on the oth-r
hand, the le¢e Age is on the wane. the
climate may eradually become warmer the
world over, in which case the existing jce-
caps may melt and reveal the rocks of
Antfaretica. If this happens the rocks will
he 1n an ideal state to reveal mineral
deposits. Tee action will have smoothed the
land surface and there will be no cover of
soil or vegetation to mask the nature and
strueture of the rocks. This could be some

compensation for the present frustrations
we undergo in wondering what lies beneath
the impenetrable ice-shéet of the vast Ant-
aretic continent.

Another effect of the melting of the ice-
caps would be a rise in sea-level of about
100 to 200 ft. the world over. In this event
people who now live at or near sea-level,
such as the majority of the inhabitants of
the world’s great sea-ports, might be foreed
to migrate to the shores of a temperate
Antarctica.

The Wildlife of Macquarie Island

By ROBERT CARRICK

C.S5.1LR.0.

ACQUARIE  Island

middle of the Southern Oecean.

H1° S and 1597 E ; it 1s some 900
miles from the eastern seetor of Australian
Antaretie Territory, S00 miles from Tas-
mania. and 650 miles from New Zecaland
with Campbell Island and the Auckland
Islands intervening. Its isolation from other
land. and its strategic position just north
of the Antarctic converecence, combine to
make it one of the richest wildlife sanetu-
aries in the world. These waters, rich in
nitrates, phosphates and oxygen, teeming
with diatoms, erustacea, squids and fish,
support enormous numbers ot seals and
sea-hirds, whose only landfall, and breed-
ing-place. in thousands ol square miles of
ocean is this small 22 miles

lies in the

island about 22
lone and 2 to 3 miles wide.

Sinee Captain Hasselborough first sailed
the brie Preceverance into the bay which
now hears his name, on July 11, 1810, Mac-
(uarie Island has had a chequered bio-
logical  history. Its discovery stemmed
directly from the exhaustion of the Fur
Seal, Arctocephalus forsteri, on the New
Zealand islands, and a party was left on
Macquarie Island to begin the exploitation
of these valuable animals while THassel-
Lorough hastened Lack to inform his Sydney
employers of the rich find. By April 1811,
G697 Fur Seal skins had been taken ; by

Wildlite Surves

Secticn, Ceanberra

1813, the fieure exceeded 180.000: and in
1520 the Russian explorer Bellingshausen
reported their extermination. The sealers
then turned their attention to the Elephant
Seal, Mirounga leonina, and in 1826 and
1827 over 1000 tons of oil were procured.
By 1834, even this vast source of supply
from the many thousands of Elephant
Seals which litter the island’s beaches had
Leon so depleted that the trade continued
only intermittently during the next forty
years. In the final phase, up to 1919, when
the last licence to kill seals and penguins
was given, both the King Pencuin, A pteno-
dytes patagonica, and the Royval Penguin,
Eudyptes  chirysolophus — sehlegeli.  were
taken in large numbers, and the digesters
still stand at several places as rusty monu-
ments of the trade. A large colony of King
Penguins at the Isthmus, the narrow neck
of land near the north end which is flanked
by the anchoraces and landine-beaches of
Buckles Bay and IHa selborough Bay, was
wiped out, but the other colony at lLusi-
tania  Bay mnear the south end still
flourishes. More by convenience than good

Judenment, the Royal Peneunin was har-
vested i more cconomical tashion. It was

done only at Nueeets Bayv where some of
the lareest conveniently
situated, and the

i'“l“!lil“i

only a

dre
proportion of

(Continued on Page 258.)
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Southern Skua, Catharactaskua lonnbergi, and two chicks which have
just been banded. The rosette-shaped plant, common on the plateau
of Macquarie Island, is Pleurophyllum hookeri.

Black-browed Albatross, Diomedea melanophris, and chick at North
Head, Macquarie Island. The adult bird has two celluloid colour-

bands on its lez, for identification.
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Light- manllcd Sooly Albalross. Phocbcirta pa!'pebrata. on its 1argc
cup-shaped nest of mud among Macquarie Island “Cabbage”,
Stilbocarpa polaris.

Young bull Elephant Seals, Mirounga lconina, practising fighting,
with a colony of Royal Penguins, Eudyptes chryselophus schlegeli,
in the background.
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Gentoo Penguin, Pygoscelis papua, and chick, in
tussock grass, Poa foliosa.

fats " or yearlings, plus some adults, were
taken as they returned fat-laden to moult

after the breeding-season ended. Thus.
although some 100,000 to 300.000 birds

were destroyved annually, a large part of
the breeding stock, some of the immatures.
and all the young were spared cach year.

What, then, has been the overall effect
of the impact of man on the wildlife of
Macquarie Island ? The effects of the direct
depredations of the sealers on species of
ecconomie value are easy to assess. The Fur
Seal has suffered most and after uncon-
trolled exploitation had exterminated it in
the first decade of sealing there, any that
appeared were killed on sieht. The Aus-
tralian Antaretic Expedition party which
lived on the island durine 1911-13 saw
none, and it was not until the Australian
National Antarctic Research Expeditions
established a permanent base in 1948 that
the IFur Seal was again reported. Up to
1955 the number of immature seals, vear-
old pups and a few cows had inereased to
over 200, and in that year the first pup
born on the island for well over a century
was found by Dr. S. Csordas. One or two
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are now born each year, and the eventugl
recuperation of the Fur Seal to its formep
breeding numbers on Maequarie Island
seems only a matter of time.

The Elephant Seal was decimated, hut
not exterminated, by the sealing gangs,
and with an estimated production of some
50,000 pups a year the island’s population
may again have reached its limit. Thyee
other seals which visit Macquarie Island iy
small numbers but do not breed there have
been unaffected by man; these are the
Leopard Seal, Huydrurga leptonyz; the
Weddell Seal, Leptonychotes weddelli; and
Hooker’s Sea Lion, Phocarctos hookeri.

The penguins fared better than the seals
during the century of economic exploita-
tion. The King Penguin colony on the
[sthmus has not re-established, but the
Lusitania Bay colony now produces about
2,000 chicks a year. Any effect of the har-
vesting ol Royval Penguins must now have
disappeared, and there are more than
thirty large colonies, including the enor-
mous assembly at Hurd Point, the southern
tip of the island, which covers over 20 acres
and totals more than half-a-million birds.
The two other breeding penguins, also
numerous and well distributed round the
island, are the Gentoo Penguin, Pygoscelis
papua, and the Rockhopper Penguin,
FEudyptes chrysocome. As in the seals, there
are occasional visits by other species of

penguin, such as the Adélie Pengun
Puygoseelis adeliae, and Ringed Pengum,

P. antarctica, from the south, and several
crested pengunins of the genus Eudyptes
from New Zealand.

The lessons of fauna conservation which
emerge from the story of sealing at Mac-
quarie Island are evident enough. Harvest-
ing of a portion of the population, with
seleetion of appropriate age-groups, can be
practised at a considerable level, without
adverse effect even at the time. Depletion
of numbers to a low level will be followed
by recovery once the pressure 1s relieved,
provided that the resources. espvvizl“,}_’
food, and the breedine habitat ave lefi
mtact. liven local extinetion, im'xvllﬁil‘h'"
as it is from every point of view, ineluding
the industry’s, may not mean pvrm;nu'lﬂ
loss 1 re-colonisation is possible and the
habitat is unimpaired.
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The animal life of Macquarie Island has
altered in other ways as the result of
human activities. Unfortunately, no survey
of the original fauna was made before the
sealers operated, and endemic species may
have disappeared during the nineteenth
century without ever being recorded. Up to
1880, there exist only occasional observa-
tions by sealers and passing visitors; in
that year, Dr. Seott, ol Otago University,
wrote the first deseription. Hamilton, of
the same university, published a list in
1894, and Wilson of the Discovery landed
at Lausitania Bayv in 1901, Hamilton and
Ainsworth of Mawson's Australian Ant-
arctic Expedition made two years™ observa-
tions during 1911-13, and Falla of Maw-
on's British, Australian and New Zealand
Antarctic  Research  Expedition visited
Macquarie Island in December, 1930, The
latter's volume on the birds. based on the
1911-13 and 1930 data, is still the only full
and authentic reference, and an account of
the studies of AN.A.R.IE. biologists on
seals and birds is in course ol preparation.

Sealers and shipwrecked mariners, of
which there have been several, may have
had another direet effect on the bird life
of Macquarie Island by taking albatrosses
for food. This applies particularly {o the
Wandering Albatross, Diomedea exulans,
only two nests of which were found in
1911-13 and which now numbers about
thirty breeding pairs along the west coast.
Like the King Penguin, it rears its young
one throughout winter and, it successtul,
breeds only every second year. Henee it is
an easy source of winter food, and the col-
leetion of skeletons recently found in a west
coast cave is sueeestive. The Black-browed
Albatross, D. melanophris, now breeds in
two small colonies at each end of the island,
and the one at NorthlHead is accessible and
vulnerable, but there is no evidenee that it
was breeding before 1948, though Falla
reports it as plentiful off Macquarie Island
in 1930, Its close relative, the Grey-headed
Albatross, D. chrysostoma, is more numer-
ous but much less acceessible in the only
colony on the steep slopes of Petrel Peak
at the south-west corner of the island. As
i the Licht-mantled Sooty Albatross.
Phochetria palpebrata, which nests in more
Seattered  fashion on  coastal  slopes all
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round the island, the arrival of man seems
to have had little effect on numbers.

However, the indireet effects of human
interference with the indigenous wildlife
of Macquarie Island are more destruetive
and permanent than those of man the pre-
dator. Alteration of the composition of the
fauna by the introduction of alien species
has been followed by disastrous results,
especially in the case of the smaller bur-
rowing petrels. The sealers released the
European rabbit, Oryctolagus cuniculus,
which now covers the whole island and is
most abundant in the southern half, and
the Weka, Gallirallus australis scotti, a
flichtless rail from Stewart Island, New
Zealand, whieh is abundant in all habitats
except the top of the plateau. These were
intended to provide food for the sealing
cangs, but they now serve to sustain a con-
siderable population of feral cats, especi-
ally during winter when these latter would
he short of food. The domestie dogs, which
ran wild for a time, died out eventually,
presumably because they are less able to
capture the rabbits, rats and miece when
the petrels and penguins are at sea during
winter. The Weka is a tough and adaptable
species; it wreaks havoe with the eggs and
chicks of pengiuns and petrels, and I have
even seen it kill and drag off a Giant Petrel,
Macronectes  giganteus, chick almost as
laree as itself. Nine species of burrowing
petrels are known to have oceurred on Mac-
quarie Island, but the colonies are now
oreatly reduced in numbers and breed-
places of only three are known. These are
the Dove Prion, Pachyptila desolata, Sooty
Shearwater, Puffinus griscus, and White-
headed Petrel, Pterodroma lessoni. Speci-
mens of the Blue Petrel, Halobaena cac-
rulea, Kairy Prion, Pachyptila  turtur,
(irev-backed Storm-petrel, Garrodia nere I8
and South Georgian Diving-petrel, Peleca-
noides  georgicus, were obtained in l}.lt'
heam of a strong light on misty nights in
the spring of 1956 by K. Keith, and these
species presumably still nest as the gonads
were in breedine condition and some birds
had soil on the feathers.

For the rest, the Giant Petrel is abund-
ant. and banding of yvoung has shown that
they disperse widely round the Southern

Ocean  soon  after fledging; the Cape
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Pigeon, Daption capense, is represented by
a colony on a small island off North Iead ;
the Grey Petrel, Procellaria cinerea, and
White-chinned Petrel, P. aequinoctialis, are
of doubtful occurrence. The Macquarie
Island Cormorant, Phalacrocorar albiven-
ter purpurascens, and Southern Skua,
Catharacta skua lonnbergi, are common ;
the latter is an indigenous predator of the
smaller petrels and the penguins, and
recoveries of banded skuas from Macquarie
Island have been made off the east coast
of Australia in winter. Dominican Gull,
Larus dominicanus, and Antarctic Tern,
Sterna vittata, continue to breed. Three
birds which have ecolonised the island
during the present century, and now breed,
are the Grey Duck, Anas superciliosa,
Lesser Redpoll, Carduelis flammea cabaret,
and European Starling, Sturnus vulgaris.
Finally, ten other speecies of birds have
been reported as oceasional visitors. and
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three which were present but disappeared
during last century are a presumed teyl
duck, the Banded Rail, Hypotaenidia
philippensis, and the New Zealand Red-
fronted Parrvakeet, Cyanoramphus novge-
zelandiae.

Macquarie Island possesses a rieh, varied
and abundant seal and bird life, and its
declaration as a sanctuary in 1933 ensures
that the seals and penguins will never
again be exploited by the sealing gangs, hut
little can now be done to halt the con-
finuing depredations of  well-established
alien predators.

al Glaszow,
in Leeds and

Rosert Carpick graduated B.Se. in Zoology
Ph.l). in Edinburgh, and lectured in zoology

Aberdeen, Lett last of these universities in 1952 to
come to Australia, Now Senior Principal Research Officer
in Wildlife Survey Section, C.S.1LR.0O. Present  research

interests are bird ccology (principally the factors regulating

numbers) and economics; also methods of rabbit control
and the breeding ecology of the rabbit, As adviser on
wildlife studies of AN.AR.E. has made three  summer

relief trips to  Macquarie [Island.

SCHOOL VACATION FILM PROGRAMMES

Films will be screened in the Lecture Hall of the Australian Museum, College Street, Sydney, during the

January, 1958, school vacation. Admission is free.

The flms have been chosen especially for children but

parents and teachers are also invited to attend. The 30-minute programmes, which commence at 2.30 p.m. dai.]y
(Meonday to Friday), are recommended for primary school children and for secondary biology and social

studies classes.

Monday, 6th January.—Fish are Interesting—Colour.
Monarch  Bullerfly—Colour. Deadly Spiders (the

venomous red-back and funnel-web spiders).

Tuesday, 7th January.—The Navy Goes North—
Colour. (Royal Canadian Navy on an expedition to
the Arctic Sea).

Wednesday, 8th January,—Beware Snakes (Poison-
ous snakes of Australia). Everything from Nature—
Colour. (Daily life of the Australian Aborigines in
Arnhem Land). How Animals Defend Themselves.

Thursday, 9th and Friday, 10th January.—Keith
the Wombat (the story of a pet wombat at a Wild-life
sanctuary). The Woodpecker.

Monday, 13th January.—Spiny Anteater ;
with McDouall Stuart (a history of the
Territory of Australia).

_Tuesc]a_‘*. 14th January.—T.‘ic Chameleon—Colour.
(The amazing habits of this South African lizard).
The Mutton Birds of Bass Strail—Colour.

Inland
Northern

\X/edncf.clay.1 I5th January.—Reptiles are Interesting.
—Colour.  (Snakes, lizards, tortoises and crocodiles).

Bird Migration—Colour. The Beaver—Colour.

Thursday, 16th and Friday, 17th January.—Grey
Squirrel (the story of a lively little squirrel in the
\V(:luds). T’lf_’ Cuf]ﬂdﬂ ClTUS{.’_COIDUr-

Monday, 20th January.—Fine Feathers—Colour.
(Some of Australia’s most colourful birds). Foothold
in Antarctica—Colour. (The establishment of a base
on the Antarctic Continent),

Tuesday, 21st January.—The Nasturtium; Birth of a
Florida Key—Colour, (Formation of a coral island,
and the anmmals and plants that live on it).

Wednesday, 22nd January.—Rocks and Minerals—
Colour. T he )'.ud_a,tbfnf-—(‘olour. T he Nolornis Ex-
chfHun (Th:' s:-arch for lhis famous va Zea]and

bird).

Thursday, 23rd and Friday, 24th January.—Life
in the Ocecan—Colour. Lives of their Quwn—Colour.
(The water birds of Florida).

The films have been made available by Australian
Instructional Films, the Canadian Film Council. ‘}‘_"
N.SW. Film Council and Commonwealth ¥
Refineries.
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Antarctic Birds

By R. A. FALLA

Divector, Dominion
INGUINS of the Antaretic have
received more notice and study than
the other birds of this southern

continent. This is understandable because.
as a family, penguins are practically con-
fined to the Southern Iemisphere and the
habits of the Antaretic species are highly
specialised.  With the exception of the
Sheathbills of West Antaretica all other
birds known to breed south of the Antarctice
(‘irele are merely the southernmost repre-
sentatives of such widely ranging seabird
families as the skuas, terns and petrels,
with one group of more sedentary cormor-
ants on the fringe. They are none the less
an interesting assemblage, for the whole of
their oceanie feeding range consists of deep
water, workable only because its surface
conditions are varied by the presence and
moverent of pack-ice. This provides tem-
porary perchine places, but much more
important is its effeet in confining masses
of food in temporary shelter of lanes and
pools, as well as erushing, disabling, and
stranding a considerable quantity of small
organisms that are picked up by scaven-
gers,  Not a great deal has been recorded
of the range and feeding habits of birds
in Antarctic seas as the passage of the
pack-ice usually finds expeditionary parties
too |1!'('n|-v|l]lii'|l with the job of eettine
through it.

Antaretic land itself plays no part in the
cconomy of birds except to provide a very
limited choice of nesting sites. A few of
the summer bird foragers in the pack-
Strewn: seas do not attempt to nest at all.
They are simply migrant visitors—from
as far away as the region of the North Pole
I the case of the Arvetie Tern. They are
comparatively small, and are the least
conspicnous birds in the Antaretic with
their grey and white plumage which makes
them look like a faint smudee as they perch
on the pack-ice, or a wisp of smoke when a
flock rises in the air. They are equally un-
obtrusive on the mieration flight, which

Museum,

Wellington, N.Z.

is the longest recorded for any bird, and it
is only a little more than half a century
since the Scottish and German South Polar
expeditions of 1904 obtained and identified
specimens in the Antaretic.

Other non-breeding visitors plentiful in
and beyond the pack are two petrels breed-
ing in southern New Zealand—the Sooty
Shearwater (Puffinus griscus) and the
Mottled Petrel (Pterodroma inexrpectata).
[t is not very clear whether they are breed-
ing birds foraging 2000 miles or so from
their nests or a non-breeding section of the
population. The breeding birds which are
completely eircum-polar are the Antaretic
Skua (Catharacta maccormicki) and the
following petrels: Giant Petrel (Macronece-
tes giganteus), Antarvetic Petrel (Thalas-
soica antaretica), Silver-grev Petrel (Ful-
marus glacialoides), Cape Petrel (Daption
capensts),  Snow  Petrel  (Pagodroma
nmivea), Wilson Storm Petrel  (Oceanites
OCeanicus).

The Antaretic Skua has a time-table
which corresponds with the arrival dates of
the first and the departure dates of the last
Adélie Penguins. Soon after arrival pairs
of sknas take up territory near penguin
rookeries which provide most of their food
requirements for the season in the way of
ceoes, chicks or the carcases of older birds.
They are bold in defence of their own nests
and territory and resourceful in hunting.
The female bird lays two eges and quite
often two chicks are reared. There is a
short period during which the young birds,
somewhat darker in plumage than their
parents, remain flying about before the final
departure at the end of summer. There
is known to be a migration of some of the
skuas, at least to the North Pacific, and it
is possible that most of the young birds of
the vear migrate in this way. Skuas are
ereat wanderers and have been recorded
on the south polar plateau and at other
points many miles from the coast.



262 THE AUSTRALIAN MUSEUM MAGAZINE DgeceMmBer 15, 1957

Snow petrel in typical nesting crevice.

Antarctic ]J('ll’t‘lb shvlh'ring behind brash in a blizzard.
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[t would be hard to say which of the
preeding petrels of Antaretic seas is the
most common, but the tiny Wilson Petrel
gives the impression of being more abund-
aui than the larger spec ies. They are able
to find nesting crevices under loose rock
debris, but such sites are well hidden and
very little is seen of the birds. They are
conspicuous as they fly about along the
lanes in the pack-ice and considerable con-
centrations of them are reported from the
neighbourhood of whaling operations. Like
the skua they are long distance migrants
in the off-season and occeur in the Northern
Hemisphere, but on migration only. Much
more closely associated with the pack-ice
are the pure white Snow Petrels, the silver-
orey Antarctic Fulmar and the Antaretie
Petrel which, strueturally, is also a Ful-
mar. With them are to be found the better-
known Cape Pigeon and usually a few of
the Giant Fulmar, or Giant Petrel. These
birds might all be deseribed as semi-sca-
vengers for they are to some extent de-
pendent on offal or stranded and disabled
marine oreganisms. Of these there are al-
ways plenty in the pack-ice and along the
shore-line and flocks of C‘ape Pigeons, es-
pecially, congregate in the neighbourhood
of any such food supply. Snow Petrels are
often more solitary. They afford one of
the most pleasing sights in the Antaretic
where the setting seems singularly appro-
priate for a pure white bird.

Not all exposed rock parts of Antarctica
are suitable for the nesting requirements
of these birds, and there are few places
where all the species are to be found to-
gether. If the cliffs and ledges are exposed
and narrow it is likely that only the Ant-
arctic Petrel will be found using them, with
(‘ape Pigeons here and there as less suceeess-
ful competitors. Silver-grey Petrels seem
to require some degree of shelter even if

it is only an overhang of rock., and Snow
Petrels prefer to be completely out ol
sight, sometimes in  fairly deep clefts.
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With this slight variation in nesting re-
quirements, direct competition is to some
extent avoided, and large numbers of birds
are nesting on some parts of the coastline.
Australian Antaretic territory has a num-
ber of such suitable areas and it may be
appropriate to conclude this account with
some field notes made by the writer on the
occasion of an early visit to the area with
Sir Douglas Mawson’s BANZARE Expedi-

tion in 1930.
““ The first two hundred feet (on Pro-
clamation Island, MacRobertson Land)

took us through the most crowded part of
and Adélie penguin rookery. A few birds
were still incubating eggs, but the major-
ity had chicks; some two, mostly only one.
Dead nestlings lay everywhere, having
been killed by skuas or trodden on by the
old penguins during some community riot.
Beyond the last few nests on these lower
\.h)])vx we came to an area of great boulders
with snow wedged between them. In the
tunnels and cavities thus formed were
Snow Petrels, and in two cases the birds
were tending their single chicks, still in
down but showing signs of featherine. The
defensive jets of odoriferous red oil were
squirted at us by all the parent birds when
disturbed. From the summit of the island
the eastern face was found to be steeper,
and here Antarctic Petrels were nesting on
the ledges and in crevices. Their chicks,
in pale grey were not more than a
few days old.  On ledges slightly lower on
Hu' eastern face were Cape Pigeons with
es almost ready to hateh. A few Silver-
o _\ flving about
inacceessible

At all levels
black and
changing
while

soared

clown.,

Petrels were also seen
ledges still nearer the sea, but
in the time at our disposal.
the Wilson Petrels flitted like
white butterflies about the rocks,
onard on their deeply-hidden nests;
half-a-dozen  MeCormick  Sknas
watchfully over all ™’

Shells from New Guinea

Large collections of land, freshwater and marine
molluses  were made for the Museum _ by ‘|'|'.
D, F. M¢Michael, Curator of Shells, during four

montha field work in New Guinea. Dr. MeMichael
visited many leealities in both Duteh New Guinea
imd  the  Aunstralian  territories  and, besides
molluses, obtained  several interesting
mammals, inseets and ethnologie specimens,

series of



A Humpback

HIE ice covered Antaretic Continent

has not yet proved suitable for

economice development but the great
area ol the Southern Ocean surrounding
it has become the region of the world’s
oreatest whaling activity. Sinee the late
1920°s the whale oil production from the
oceans around Antarctica has been several
times as great as that from all other regions
in the world combined. This position has
been reached extremely rapidly after a
very brief interval in the history of whal-
ing.

In Western Europe whaling has occurred
continuously sinee about 900 A.p. and there
s evidence that Japanese and Eskimos may
have been whaling still earlier.  Small
whales were hunted by Neolithie men of
northern Europe thonsands of years B.c.
EI.II(] others were caught in the Arabian
Sea and Indian Ocean by the Phoenicians
between 3,000 and 500 p.c. However the
apture and processing of large whales be-
came fully established by the Basques from
southern France and northern Spain about
1000 years ago and their skills and tradi-
fions with hand harpoons, lances and open
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Whales
and the
Antarctic

By W. H. DAWBIN

Deparvtoent ol Zoology, University of Sydney

boats were passed on to other nations in
furn—first the Duteh, then British, Ameri-
can and Norwegian,

[nitially the 50 to 60 ft. Right whale
was the main objective of all these nations,
as it was relatively slow moving, very buoy-
ant after death, had a high oil yield per
whale, and the meat was edible. Later the
long whalebone or baleen plates, whieh
fringe the upper jaw to sieve out plankton
from the sea, became highly valued for
their strength and elastieity in umbrella
struts, upholstery and corsets.  However
the long continued onslaught against this
species, in its coastal breeding grounds in
particular, led to a decline from which if
has still not recovered, and Right whales
are now totally protected by International
Agreement. Before this decline set in,
American whalers from the New England
ports had commenced pursuit of the Sperm
whale by methods immortalised in ** Moby
Diclk *'. They extended their searches in
ever extending range down the Atlantie
and finally into the Pacific Ocean in the
late eighteenth ¢entury. Their main objec-
tive the bull Sperm whale, grows to 60 ft. in
leneth while the cows, which are herded
into schools or harems by master bulls,
reach no more than 40 ft. DBoth are
equipped with massive teeth in the lower
jaw and feed on giant squid which oceur
in the deep or intermediate layers of all
oceans.  The massive barrel-shaped head
contains a huge reservoir of spermacell
wax valued for high quality candles, spee
ial lubricants and cosmeties.  Like the
Rieht whales, Sperm whales are buoyant
and relatively slow moving and they became
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the main quarry l'lm' the huge American
foct of sailing ship whalers throughout
the nineteenth century :'Illll until tlu-_ eSS -
tion of American whaling carly this cen-
fury.

There still remained a group of very
laree whales known as the rorquals which
could not be exploited by slow moving ves-
sels and hand harpoons. The rorquals in-
c¢lude the Blue, Fin and Sei whales and
are related to the Humpback which forms
almost the entire cateh from Australian
shore stations.  All are whalebone whales
dependent on rich plankton for sustenance,
and all are fast swimmers difficult to cateh
without high-powered chasers. They are
streamlined and liable to sink on death
unless special air spears arve available to
pump them up ready for towing. Of them
all. the Blue whale, reaching 100 ft. in
leneth and up to 160 tons in weight, is
the lareest, bheing equivalent in weieht to
10 elephants or about 2,000 humans. The
oil vield has reached 30 to 40 tons for a
sinele Blue whale but this species was
nevertheless completely safe until after the
development of powered catehing vessels
fitted with explosive harpoons. Svend

S

A 90 ft. Blue Whale hauled |):|ri[_v out of the

water and showing the small flipper and numerous
throat grooves.
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Foyn, a Norwegian, developed this equip-
ment in 1868 and first used it with sue-
cess on Blue and the related Fin whales in
Norwegian home waters,

In the meantime three Norweeian ex-
peditions investigated waters around the
Antaretic in 1892-4 in search of the huge
schools of Right whales reported there by
Sir James Clark Ross in 1840, Possibly due
to the 250,000 Right whales killed in warm-
er latitudes during the nineteenth century.
the three expeditions found very few but
did note huge numbers of unexploited ror-
quals in this region. Their equipment was
unsuitable for capturing any, but in 1905,
(. A. Larsen founded a station at South
Gieorgia, and this was the first whaline
station in the Antaretie area. It was fin-
anced by Argentina and equipped with
Norwegian equipment and Norwegian man-
power familiar with its use. The station
proved an immediate suceess. The oil vield
from Humpbacks, Blue and Fin whales
was so good that many other Norwecians
started whaling in South Georeia, South
Sandwich, South Orkney and other islands
in the Falkland Islands Dependencies.

However it was not until some means of
processing very large whales on board ships
at sea had been devised that Antaretic
whaling spread from this region into other
arcas around the Antavetic Continent. A
floating lactory was tried suceessfully in
1925 by . A. Larsen. He operated in the
Ross Sea which had been hitherto unex-
ploited for whales. Other factory ships
with accompanying fleets of chasers were
built and eventually operated in most of
the waters around the Antaretic. Nearly
all were Norwegian owned and manned,
with Britain in second position, but other
nations such as Germany and Japan be-
came important in prewar vears.  Since
World War Il Japan has expanded its
whaling activities still further and Hol-
land, Russia and Panama have maintained
a fleet cach in Antaretic waters.

The combined cateh for all nations oper-
ating in the Antaretic reached a peak of
16,000 whales eiving an oil yield of ap-
proximately 600,000 tons in 19358, Seve-
ral serions signs of depletion were evident
in the Blue and Humpback stocks, but
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From top of page—

Sperm whale: Maximum length of males, 60 ft.; females 40 ft.
Right whale: Maximum length, 60 ft.

Humpback whale: Maximum length 50 ft.

Blue whale: Maximum length 100 ft.

Fin whale: Maximum length 85 fi,
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World War 1I gave both a temporary res-
pite and allowed some recovery. However
in 1946 the main whaling nations agreed
to a series of selt imposed regulations and
an overall quota per season designed to
protect the stock and ensure a continuing
erop of whales in the future. The regu-
lations fixed a late starting date for Ant-
arctic operations to allow the whales to
fatten on the very abundant plankton oe-
curring in summer months and to ensure
a higher oil yield per whale. They im-
posed minimum size limits on each kind of
whale, protected calves and cows accom-
panied by calves, compelled full utilisation
of the entire carcase and most important
of all, fixed an upper limit to the number
of whales which could be taken by the
combined fleets of all nationalities.  The
quota is expressed in Blue whale units with
2 Fin whales or 23 Humpbacks counted as
equal to one Blue whale. The latter species
has declined and now makes up only about
2,000 of the quota of 14500 allowed per
season. The remainder is made up largely
of Fin whales and a small number of
Humpbacks so that the total cateh of
whalebone whales now amounts to about
31,000 whales. Sperm whales are not
included in the quota but old males only
are encountered in Antarctic waters and
the killing of these is unlikely to affect
stocks, In 1956, 7000 Sperm whales were
killed making a total of 38,000 whales
taken in the Antarctic Ocean.
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The produets of this catech are of
enormous value as raw material for mar-
carine, soaps, detergents, lubricants, glveer-
ine for explosives, vitamin oils, hormones,
meats and meat meal. The Antarctic Ocean
provides about 80 per cent. of the world’s
total of whale produets and 1t is vital to
ensure a continuing supply of these muech
needed raw materials, The agreements
between the whaling nations and the
systems of inspection have worked snr-
prisingly effectively to date but are likely
to be subjected to inereasing strain with
the entry of more whaling fleets in com-
petition tor the same overall quota of
whales. For the sake ol the whales, which
are themselves of intense interest to most
people, as well as for the industry itself, it
must be hoped that future control will
maintain satisfactory stocks for posterity.
The Antaretic Ocean is the last great area
to be exploited for whales and there remain
no other untapped stoeks in reserve if the
balance in  the Antaretic  populations
should be upset.

After graduating in Zoology  in New Zealand, W. 1.
Dawply  spent fitteen months in the Sub-antarctic, based
mainly at the Auckland Islands, While lecturing in the

Zoology Deparment, Victoria University College, Wellington,
N.Z.., he commenecedd a study of the whales canght at
the Cook Strait Whaling Station and later extended this
to studies of whales in Tonga, Fiji, New Hebrides, New
Caledonia, Norfolk Island and other parts of the Pacifie
Ocean,  In 1930 he was on the R.R.S. Discovery I during
a  scientific eruise to the Antarctic and in

appointed Senior Lecturer in Zoology uft
University,

1956 was
Sydney

Minerals from north-western Queensland

Mr. R. O. Chalmers, Curator of Minerals, visited
north-western Queensland in July. A large num-
her of mineral speeimens was collected from the

Mt. Isp Mines and from the Miea Creck peg-
matites, 15 miles south of the town, At Mary

Kathleen, Australin’s newest mining town, speci-
mens of rieh uranium ore were ecollected,  Pull
co-operation from the management and staff of
both companies greatly facilitated his work,

Mr, O, e M. Knight, an Honorary Correspon-
dent of the Musceum, aecompanied Mr. Chalmers

and colleeted trilobites from the elassie areas near
Mt, Isa and implements from an aboriginal axe
factory in the distriet,

Mrs. Lee Woolacott

We regret to record the death of Mrs. Lee
Woolacott, an Honorary Correspondent of the Aus-
tralian Museum, who for some years gave volun-
tary assistance in the Department of Molluses.
“I\ Woolacott 1|I1|»li~:ilt'|| several papers on \11\
tralian mollusea and fine collection
of marine shells,

]Ill?‘_‘il‘.\"’«'i"l a
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Teeming Life in Antarctic Seas

By ELIZABETH C. POPE

NTERTIDAL rocks of the Antarec-

tic Continent do not carry the heavy

populations of oysters, mussels or
barnacles found on temperate shores be-
cause such shore organisms cannot survive
the intensely cold air temperatures or the
orinding and shearing action of the great
sheets of ice which scrape over these
southern rocks for the greater part of the
vear. Nevertheless it would be quite
wrong to suppose that animals are missing
from the open sea around Antarectica, or
even that they might be much reduced in
numbers. Both open sea and sea bottom
are teeming with life for it is in Antare-
tic surface waters, in the summer months,
that diatoms (minute floating plants) find
almost ideal conditions of sunlight and
nutriment. In consequence they grow and
multiply so rapidly that they are able to
provide the basie pasture for a hoard of
other planktonic organisms. These in turn
flourish greatly and serve as food for vast
numbers of larger animals living either in
the sea proper or creeping over the sea-
bed. Even when dead, plankton ‘‘rains’
down to the depths to form the nutritious
detritus on which some of the benthic
animals feed.

Most famous of the planktonic oreanisms
which consume the huge crop of diatoms
i the Southern Ocean are the small
shrimps known as “‘krill” (Euphausids)
which swarm in such countless millions
that they can easily satisfy the food re-
quirements of the whalebone whales and
the voracious penguins. The presence of
these hordes of krill in Antaretic waters
is well known because it accounts for the
annual summer migration of whales to
these cold seas, but what is not generally
realised is that hosts of other invertebrate
animals are also found there. Owine to the
abundance of the food supply and the
fact that cooler temperatures tend to delay
the onset of sexual maturity (thus per-
mitting a prolonged period of erowth)

many of these animals attain a giant size
compared with their relatives in temperate
and tropical seas. Notable exceptions are
the shellfish or molluses; generally these
reach greater size in the tropies and thus
1t 1s along the coral reefs that one seeks
for giant clams and other heavy-shelled
molluses. In this connection it may be men-
tioned that the giant squid (largest of the
invertebrates and a denizen of cold water)
does not have calcareous matter supporting
its body (it has instead the “*horny™ pen)
for the metabolism of caleium salts, neces-
sary for the laying-down of a molluse

One

“krill,”

cccurs in teeming millions in Antarctic seas.
of its kind it ranges right round the edge of the continent

Euphausia superba, which

A giant

species of

and even under the pack ice. Blue and Fin Whales
in the course of their feeding sieve tons of these tiny
crustaceans from the sea. (Shown natural size).

shell, can only proceed slowly in cold
Antaretie seas. It is for this reason that
many of the shellfish in southern seas are
delicately thin in the shell or, alternative-
ly, tiny.

Most of the famous expeditions to the
Antarctic have paid special attention to
collecting the more lowly organisms if'
the seas there and to studyine their lite
habits, for such work is just as fascinating
and rewarding as that with vertebrates.
Among its more treasured collestions the
Australian Museum holds a goreat many
representatives of widely differing anima
oroups, rangine from the tiny mu‘-t"'l!“i
protozoans from the bottom eposits.
through worms of many kinds, Sea Mosses
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and Sea Mats (Bryozoa) and Arrow Worms
(Chactognatha), to shellfish, and that very
important group, from the commereial
point of view, the Crustacea.

These specimens are seldom displayed in
the galleries but are kept among the great
reference collections for the use of research
zoologists.  Four representatives of these
Antarctic animals are pictured here and
have been chosen because they illustrate
some of the points mentioned above. The
majority of the marine collections in the
Museum are the result of work by two

Above: A large sea spider or pycnogonid (Collos-
sendeis frigida) whose long, spindly legs (to raise it
above the coze of the sea bottom) and peculiar tubular
proboscis for sucking the juices out of its prey (mostly
coelenterates) make it one of the most grotesque
creatures of the open seas. The body and abdomen
are so thin and small that outgrowths of the stomach
are accommodated in the bases of the legs. (Half
natural size).

Right: Ophiosteira echinulala, a brittle star which is
reprecentative of a genus found only in Antarctic seas.
[t occurs at depths of from 45 to 400 fathoms. The
disc 15 unusuaily thick and armed with five prominent,
keel-like bosses on its upper surface, one opposite the
base of each arm. The cross-section of the arms is
sharply triangular and heavily armoured. Like the
other animals illustrated, it is red or pink in colour,
as are many deep-sea species. (Natural size).

Bottom: The Antarctic Scallop, Chlamys colbecki, has
a paper-thin shell in sharp contrast with the heavier
shells of scallops from more temperate seas. When
the first living specimens were taken, Charles Hedley
recounted:  “On account of the delicacy of its valves
it was removed from the bucket and placed on the ice
F‘?r safety. The temperature was low, and it showed its
sapproval of its first experience of a temperature
orty degrees below that to which it was accustomed
by snapping angrily for some time." (The air tempera-
ture, —10° F., was much colder than that of the

sea). (Shell two-thirds natural size).
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expeditions—the Australasian Antarctic
Expedition, 1911-14, and the B.A.N.Z.A R.
Expedition of 1929-31, both of which were
led by Sir Douglas Mawson. All the collec-
tions from the first of these expeditions,
and some of those from the second. are
housed in The Australian Museum. Some
collections are still being worked upon by
experts in various parts of the world.
Australia’s contribution to the knowledee
of the zoology of the Southern Ocean has
been considerable and it is hoped that it
will ¢ontinue to be so in the future.

Drawings by B.
i  the

Berfram from specimens
Mus=eurm colloctions,
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The Distribution of Animals and Plants
of the Southern Hemisphere

By J. W. EVANS

NTARCTICA to day is a desolate

continent. Apart from a few mam-

mals and birds which live on its
fringes and obtain their food from the sea,
it supports no life, but this may not al-
ways have been the position. Long ago,
as time is measured by historians, but quite
recently by eeological standards, Antarc-
tica may have supported an abundant
fauna and flora. Many of its presumed
former inhabitants, both animal and plant,
are doubtless extinet, but several which
may have lived there still survive in lands
bordering the Antarctic Ocean, that is to
say i South Africa and Madagascar, Aus-
tralia, Tasmania and New Zealand and in
cool, temperate South America.

The evidenee on which this suggestion is
based is at present of a circumstantial
nature, but before long, as a result of re-
search now in active progress in several
ficlds, facts may be established which will
provide the answers to several intriguing
questions having some bearing on the pro-
blem. These include the followine: Is the

Antaretic continent as shown on maps
really a single land mass, or two? Ilas

it formerly been considerably more exten-
sive and been connected to other southern
continents ! Finally, and possibly alter-
natively, has all or part of the land area
known as Antarctica always occupied its
present Im.«qi’rinn on the g_-'lnlw. or was it aft
one time situated elsewhere in respect to
the South Pole and the other southern
continents?

The two last questions have puzzled bio-
logists and geologists for over a century,
ever  sinee  the great  botanist. J. .
Tooker, drew attention in 1847 to the oc-
currence in southern lands of closely ve-
lated animals and plants and soucht an
explanation to account for their distribu-
tion,

Most people take tor granted the oceur-
rence of similar, or different, animals and
plants in the various countries of the
world and give no thought as to how this
may have come abont.

Oak trees, as is well known, grow in
Europe, Asia and North America, but not,
except as recent introductions, in Australia
and New Zealand. Elephants inhabit India
and Africa, but again they do not live in
Australia and New Zealand. The explana-
tion for this pattern of distribution is sin-
ply that since the time that oaks first
evolved as  such, Eurasia and North
America will have been joined to each other
by land and likewise India and Africa. i
can also be presumed that the climate of
Arabia will have been different from what
it is today. The reason the particular
plant and animal mentioned do not live in
Australia or New Zealand is the lack of
land access.

Direct land access is not of course neces-
sary to explain all oceurrences of animals
and plants everywhere and it is known
that many small oceanie islands have been
colonised by adventitious means, that is,
sceds and insects have been transported by
wind and other inhabitants by such means
as logs, or rafts of floating vegetation, The
fauna and flora on such islands is in con-
sequence a sparse one and limited to those
organisms able to survive transport and
to establish themselves on arrival.

Generally speaking, it is true to say tha
land areas which are reasonably close 10
each other, even if at present they may be
separated by sea. will have similar ;minmlj
and plants, while the fauna and flora o
widely separated countries will differ con-
siderably.

The fauna and flora of Australia com-
prise several distinet elements which, work:
ing backwards in time, are broadly as |j‘]'
lows: a late Indo-Malayan element whiell
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Beech Trees (Nothofagus) on the shores of lLake St. Clair, Tasmania.

entered the north-eastern sector of the con-
tinent in. geologically speaking, compara-
tively recent times; the endemic Austra-
lian element which developed during the
60 or 70 million yvears of the Tertiary per-
iod durine which the continent was iso-
lated from the rest of the world:; an Ant-
arctic element, which consists of plants and
animals largely restricted to the southern
continents and which inhabit more parti-
cularly areas having a cold, moist c¢limate
and an old tropical element made up of the
but little c¢hanged descendants of other
|3|zm1.~a and animals which lived in Austra-
lia prior to its Tertiary isolation. There
are many animals and plants now inhabit-

mg the continent which belong in none of
the above categories.  These will either
have reached Australia by adventitions

-
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means or else have been introduced and
established through the ageney of man.

There is one region in Australia where
representatives of all the major components
of the fauna and flora occur and this is
southern Queensland. IHere are to be found
the lung fish  (Neoceratodus forsteri)
which belongs to the old pre-Tertiary tro-
pical fauna; plants such as the southern
beech  (Nothofagus sp.) which grow af
high altitudes in the Macpherson Ranges
and belong to the cool Antarctic element
of the flora; marsupials which developed
the forms they have at present during the
period of the Tertiary isolation of Aust-
ralia and plants. such as the native hibis-
cus, which will have entered the continent
from the north at the close of the Tertiary
period.

/

o —

A wingless Scorpion Fly (Apteropanorpa lasmanica) which runs actively over snow
in Tasmania and may have been a former inhabitant of Antarctlica.
(Natural size: %-in.).
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Iere, we are concerned only with the
Antarctic element in the fauna and flora of
Australia.  Beech trees belonging to the
cenus Nothofagus as well as growing in
mutluln Queensland  grow vlm\\'llme- in
Australia in the i’n]l()\\-’in;r places: at high
altitudes in certain isolated localities in
New South Wales, as for example on Bar-
rington Tops: at Beech Forest in Vietoria
and in Tasmania. They have an easily
recognised characteristic pollen and from
an examination of fossil pollen, botanists
have discovered that formerly, during Ter-
tiary times, when the climate must have
been moister than it is at present, they
were widespread and grew in South, eentral
and Western Australia. Klsewhere, they
orow at high altitudes in New Guinea and

New (aledonia, in New Zealand and in
cool, temperate South America, but they

orow nowhere in the Northern IHemisphere,
nor is there any evidence that they have
ever done so.

It has already been mentioned that
oceanic islands are colonised by animals
and plants transported by wind and sea
currents.  C'ould the seeds of these trees
have been carried to Australia in this way?
New Zealand lies at a distance of approxi-

mately 1,200 miles from Tasmania and
Patagonia is some 4500 miles from the
South Island of New Zealand. The seeds

are not of a nature that they could be
wind-borne and it is diffieult, ﬂlun“’h per-
haps not impossible, to suppose that they
could survive such a long period of immer-
sion in sea water as would be involved in
heing vm'riml from one country to another.
However, wherever Nothofagus evows it
is accompanied by a peculiar funeus
(Cyttaria) which lives only on these trees
and the spores of the fungus certainly
could not withstand long immersion in sea
water.
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It beeeh trees alone had this puzzling
pattern of distribution it might not he of
ereat sienificance. IHowever it is nof Con-
fined to them, but shared with a host of
other plants and animals. Furthermore,
many of these have representatives oceypp-
ing in South Africa and Madagascar g
well as in Australia, New Zealand ang
South America. There are only two possi-
ble explanations which ecan account for
these facts: either that all the sevepyl
plants, insects, erustacea, worms, molluses,
frogs and fishes which inhabit solely the
southern continents and which are closely
related to each, though now living on land
areas separated by thousands of miles of
sea, were formerly universally distributed
(lml for some reason have failed to survive
in the Northern Hemisphere, or else that
the southern continents were at one time.
and as late as the (‘retaceous geological per-
iod, in direet land contact with each other,

It is known from the fossil record that
some organisms which are now confined to
the Southern IHemisphere lived in Europe
during the Tertiary period, but there is no
evidence that all did. The second alterna-
tive involves the theory of Continental
Drift which at present, though supported
by many geologists and biologists, is re-
garded by others as completely untenable.
It continents have in fact become changed
in position (and evidence now beine made
available by geophysicists sugegests that
this may have happened) then many puzzl-
ing features of animal and plant distri-
bution would be solved.

Such a solution would necessitate the
inference that Antarctica or part of it was
the centre of dispersal for many of the ani-
mals and plants which now live only in the
southern continents and hence that it has
not alwayvs been the lifeless continent it 1s
at present.
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