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Fig. 5. Dr. |J. B. Birdsell and a Barrinean

negrito woman.

Photo.—XN. B. Tindale.
by a palacontologist, Dr. Brian Daily, on
Bathurst Island and has been “‘rolled’
and worn by water action. The photo-
oraphs show it from two directions. the
seale beside it is in centimetres.

F'rom discoveries at Hallett Cove, south
of Adelaide. we know that Kartan men
were in Australia before the end of the
lee Age, and they must have settled in
Tasmania and on the arcas that are now
Kanearoo Island and DBathurst Island be-
fore the rise of sea level which marked the
end  of the lee Age. On  Kangaroo

Island the Kartan people who were
shut away by this rise of sea level
lingered on until the middle of Re-ent

Time, just on 5,000 years ago, when they
disappeared, and Kangaroo Island then
remained uninhabited until modern times.
save perhaps for a few possible chance
landines by later aborigines, who did not
stay. Defore Tasmania was cut off by the
same rise of sea level a second wave of
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Pitjandjara

tribe who has just speared a kangaroo, south

of the Mann Ranges in the Western Desert.
Photo.—N, B. Tindala

Fig. 6. Murundian man of the

people with a different style of stone imple-
ment culture, the Tartancan folk, had al-
ready arrived in Southern Aunstralia and
had followed the Kartan people into Tas-
mania.

The Tartangan people seem to have
either amaleamated with or killed out the
Kartan people who were on Tasmania and
continued to enjoy a form of the Tartan-

oan Culture there until just on 90 vears
ago, when men of our race were respon-
«ible for their extinetion when we took
over Tasmania for white settlement.

The carliest positive Carbon 14 date yet
established for a specific eultural horizon
is that for a Tartangan Culture site at Cape
Martin, near Beachport in South Aust-
ralia, where just on 8,700 years ago
(6750 B.c.) these people lived. This was
only some 1,300 vears after the lee Age
had ended and the oceans of the world had
risen to about their present level, eutting
off the island peoples of Tasmania and
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Kangaroo Island and so providing us with
samples of the culture of the peoples of
that time.

On the mainland of Australia the Tar-
tangan people used large and very strik-
ingly fashioned dise-like flake knives, much
like the Tasmanian ones. They persisted
in south-eastern Australia until near the
middle of Recent Time (about 5,000 years
ago). At Lake Menindee, in western New
South Wales, they were contemporary with
some of the large mammals and giant birds
left over from the lee Age. One of their
;amps at this lake is dated to 6570 B.p.
but they did not long endure after they

had seemingly exterminated the giant
creatures. Their camp remains at Tar-

tanga dated to 6020 B.r., show only modern
mammals.

In the Mid-Recent, sea level rose tem-
porarily all over the world to about 10
feet above its present height, and remained
high for many generations. The climate
of Southern Australia at that time pro-
bably was a little warmer and moister than
it is today. When seas reverted to about
their present level a new people, the Pir-
rians. with a new culture, were to be
found in South-eastern Australia. Pro-
bably they were the first true Southern
Australians to arrive. They had been work-
ing their way down from the north for

Fig. 7. "Rolled” sumatra-

lith implement of the Kar-

tan Culture, Bathurst Island.
(Scale in centimetres).
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many generations. At Devon Downs, on
the Murray River, Pirrian people were liv-
ing in 4250 B.p. and they must have been
present earlier than this for when Mount
Gambier spread a sheet of ash several miles
wide aecross the country in 4710 B.p. the
first people to leave their implements on
the top of the ash seem to have been Pir-
rians. These folk were noted for their
beautiful stone spear points, called pirri,
which today survive only among a few
desert folk of the north-western portion of
our Western Desert.

Between the mid-point of Pirrian times
and the present we have few useful fixed
dates, but perhaps 3,500 years ago in the
Murray Valley people using tiny stone im-
plements of specialized types called mie-
roliths, appeared. Their culture has been
called the Mudukian, and its remains are
now known from Perth to Sydney and
north to beyond the Tropic of Capricorn.
Similar tiny implements are also found in
many parts of Asia, Africa and Europe
where they first appeared about 10.000
years ago.

In Western Australia and perhaps in
a few places in Eastern Australia the
Mudukian people lived until modern times.
However their old culture came to be
modified by mew ideas such as that of
axes and polishing

making polished stone
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edees on stoen chisels, Fig, 8 is a drawing
of a beautifully made polished stone c¢hisel
with a quartz crystal at the other end,
hafted in gum, which probably came from
New South Wales no more than 150 vears
aco. Its haft is a picce of the handle of a
club.  This fine specimen, which is in the
Museum fur Volkerkunde in Berlin, is one
of the few hafted stone relies of its kind
still i iIs one of the most
advanced types of implements in Australia,
and a high achievement of the Murundian
("ulture.

Some 1,000 to 2,000 yvears ago when the
Southern Austrahia becan to
and  become much  like the
Mediterranean dry climate which the area
enjovs today, there came out of the West-
ern Desert and down from the drying
mterior of Queensland and Central Aust-
ralia a series of tribes with a new eulture.
the Murundian. These people were active
nomads, living and sleeping naked in the
open and possessing few non-portable eoods
other water

blade

existence. It

climate of
deteriorate

}f r“;l’f‘”
their

than wooden dishes,

stone knives, adze stones on
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i"i'_,'_‘ 8. !",dg:--g;ound chisel with quartz (rysml
engraver from the Murundian Culture of New
Scuth Wales.  Specimen in Mus. f. Volker-
kurde, Berlin.
spearthrowers  and an  oceasional  edge-

cround stone axe, and polished stone chisel.

[n some places tribes, using this Murun-
dian culture, pressed right to the castern
and southern coasts of Australia, as around
Adelaide, alone the lower Murray and in
western Vietoria and in the vieinity of the
Nepean River, New South Wales, where, as
demonstrated by Mr. F. D. MeCarthy of
the Australian Museum, they deposited
several feet of camp debris in a rock shelter
at Lapstone Creek. The pressing southward
of new peoples continued right up to the
time of EBuropean settlement and Early
day aborigines of the coastal areas of
southern New South Wales are known to
have evineed great fear of such invaders
from over the Great Dividing Range.

Most of the information on which this
article is based has been published in the
very extensive scientifie literature on the
subject ; a few newly discovered detalls are
appearing in two papers by the present
author which are in one in the
Records of the South Mousewm
and the other i the
Royal Society of South Australia.

P ress,
i l " \'f!'frf.i'uu
T'ransactions ol the

EXPLORIN(

[nstalments  of

BETWEEN
NATURE QUIZ will be vesumed in the Marveh, 1957, issue.

TIDEMARKS

andd
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aboul 9 weeks old with its mother.

Young bandicoot nasufa)

()nv
the first bandicoots
Photo-

1954,

of a litter of three;
reared to maturity in caplivity.

graphed 16th September,

Australian
Mammals

By A. G. LYNE

Division of Health and
MeMaster

Animal Health Laboratory, Svdney

Animal
Produetion, (.S, 1.R.0..

T has often been said that the

of Australia

Fauna
is one of the most dis-

tinetive and interesting in the world.
This is particularly true of the mammals,
especially the monotremes and marsupials.
The monotremes, unique in being the only
coo-laving mammals known, are not found

in any other part of the world. The mar-
supials, although represented in certain
parts of America, have their stronehold in
the Aunstralian region where there is a
areat variety of highly peculiar forms.
The remaining mammals indigenous to
Australia, the eutherian or higher mam-
mals, are represented by the Aborigines.
the dingo, a number of bats. a variety of
rodents and varions marine forms such as
the seals, the whales and the dugong. No
[aree land mammals, sueh as lions, tigers,
Jephants, camels, bulfaloes.
which, 1n
form or another, are present in other parts
of the world, are mmdicenous to Australia.
Such  of are  present
through the ageney of man.

rhinoceroses,

and many other groups sone

these  as arrived
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The most primitive of all the orders of
mammals—the monotremes—are  entirely
confined to Australia. including Tasmania,
and New Guinea, and at the present time
there is no definite evidence that members
of this group have existed in any other part
of the world. The living monotremes are
the platypus or duck-bill  (OQvaithorhiyn-
chus) and the spiny ant-eaters or echidnas
(Tachyglossus and Zaglossus). No inter-
mediate  forms  between hiehly
specialized animals are known, and indeed,
they so little resemble one another that
their relatively relationship  would
hardly be suspected.  However. both these
strange ereatures lay eges from which the
Vounge are :-'|1||e-1'i;l1|‘nl|‘\' hatehed. The eoge-

these

(']llHi'

layving character is considered to be a
primitive heritace from ancestral rveptiles,
but the presence of hair, mammary glands,
a dhaphragm, as well as many other anato-
mical demonstrates  that  the
monotremes are not reptiles but mammals.
The echidna produces only one egg n a

characters
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season ; this it incubates in a temporarily-
formed pouch into which the mammary
elands open, and, after the young 1is
hatched, it is carried in the pouch for
some weeks. The platypus has no pouch;
the two eggs usually produced are de-
posited in a burrow, where the young are
hatched.  In eeneral gross external feat-
ures the Australian echidnas resemble the
true porcupines and hedgehogs of other
continents but there is no e¢lose relation-
ship.

The marsupials show an advance on the
monotremes, in that before birth the young
have already emerged from the ege. though
they are less well developed at birth than
1s the case in the higher mammals.

Besides  the  well-known  kanearoos,
wallabies.  phalangers  (wrongly  called
opossums) and koala there are many other
marsupials. Lesser  known  marsupials
found only in the Australian region include
the pouched mice (see illustration on this
page), native cals, tiger cats, Tasmanian
devil, Tasmanian ftiger, wombats, rat-
kangaroos and bandicoots (see illustra-
tions on pages 121, 123, 124),

The American marsupials fall into two
distinet families, the well-known true OpPOs-
sums  (didelphids) of North, Central and
South America, and the extraordinary rat-
like marsupials  (caenolestids)  of  South
Amerieca.

Adult female yellow-footed marsupial mouse, Aniechinus flavipes.

[t seems probable that America was the
original home of the marsupials. Direct
ancestors of the American opossums were
present in  North America in  Upper
(‘retaceous times before the dinosaurs
became extinet.  Other fossil marsupials
have been found in South America and
m Europe.

By which route did the ancestral mar-
supials reach Australia’ Some authorities
favour an entry from the north over a
land chain which once connected Australia
with Asia. The weak point of this theory
is that no remains of ancient marsupials
have yet been found in Asia. The opposing
view is that the marsupials entered Aust-
ralia from the south. Some of the living
marsupials in Australia, particularly the
Tasmanian tiger (Thylacinus). resemble
some of the fossil marsupials (borhyvaenids)
of South America and it has been suegested
that these two continents were connected
at one time with the Antarctic continent,
which at an ecarvlier period must have had
a milder climate,

The oldest known Australian marsupial,
an extinet  brush  possum-like animal
(Wuynyardia), found near Wynyvard.
Northern Tasmania, belones to either the
Ohleocene or Kocene period (these geolo-
gical periods belong to Lower Tertiary
times and the latter commenced about 60
|Ilil|iul| years ago). [||||11'n\';-¢| [||pt||m|H for
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determining the relative age of fossil bones
have recently shown that in Vietoria there
were a number of different types of
Tertiary marsupials, which may have ex-
tended over the whole of the continent.
Fossil evidence also indicates that marsup-
ials flourished during the Pleistocene which
began less than a million years ago. Dur-
ing this period Australia was the realm of
giant  marsupials, such as  Diprotodon,
Nototherium and Thylacoleo.  Diprotodon,
the largest marsupial known, was as large
as a rhinoceros.  Nototheriwm reached the
size of a bullock and Thylacoleo was about
the size of a leopard. These huge marsup-
1als have now disappeared just as many
large ecutherian mammals have in other
parts of the world.

The marsupials have been able to adapt
themselves to a great variety of widely
differing modes of life and they have
exploited practically every available eco-
logical niche. Thus there are fossorial or
burrowing forms—the marsupial mole

(Notoryctes), the wombats (Vombatidae).
and the rabbit bandicoots (Maerotis) : ter-
restrial forms, like the rat-kangaroos. wal-
labies and kangaroos (Macropodidae). and
and
the phalan-
(Phaseo-

the bandicoots (Isoodon, Perameles
Chocropus) ; arboreal forms
gers (Phalangeridae), the koala

A litter  of
young of the bandi-

four

cool, Perameles
nasula, outside the
]muc]i about three
weeks after  birth,
The grvally ]englh-
ened leals serve not

milk ducts
|'JL|1 alsu as

only as

tethers.

larctos) and  tree-kangaroos  (Dendro-
lagus) ; gliding forms—the volant phalan-

gers (Aerobates, Petaurus and Schoino-
bates); and even an  aquatic  species
(Chironectes) from South America. Mar-

supials may be insectivorous, carnivorous,
herbivorous or omnivorous.

Many of the marsupials show a remark-
able resemblance to certain of the hicher
mammals  without being closely related
to them. Popular recognition of this fact
is recorded in such names as “*Native
bear’’, ‘“Native cat'’, “‘Tiger eat”’. “‘Tas-
manian tiger’’, and so on. An outstanding
example is presented by the marsupial
mole (Notoryctes) which in almost every
external feature mimies the true moles
(Talpa) and the golden mole (Chrysoch-
loris) of South Africa. The marsupial
mole is one of the most remarkable of the
specialized marsupials. It has no eves or
external ears and it lives almost entirely
underground. Of the many other examples
available a few must suffice. The arboreal
phalangers and the koala may be compared
with arboreal lemurs, monkeys and sloths
of other continents, and the eliding or
volant phalangers may be compared with
the flying squirrels.  Some of the mar-
supial mice, bandicoots and wombats re-
semble some of the true rodents. The
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marsupial ant-ecater (Myrmecobius), the
marsupial honey eater (Tarsipes) and the
pig-footed  bandicoot  (Choeropus)
the marsupials showing extreme
specialization.  Myrmecobins for example,
besides lacking the characteristic pouch, a
feature shared with a number of other pri-
mitive marsupials, has a long tongue and
a large number of teeth specially adapted
for eating ants. Tarsipes is peculiar among
the marsupials in that it feeds with its long
tongue on the nectar of flowers. The re-
markable pig-tooted bandicoot has fore-
feet which resemble those of cloven-hoofed
ungulates and  hind-feet  which show a

are

among

rough similarity to solid-hoofed ungulates.
Another highly specialized marsupial. the
tree-kangaroo (Dendrolagus)., has sueceded
i re-adapting itself from a jumping. or
saltatorial, to an

arboreal existence.

AUSTRALIAN MUSEUM

MAGAZINE DecevMBer 15, 1956

Although precise information on the (js.
tribution of many of the Australian map.
supials is lacking, it is known that a num-
ber of including  some unigue
forms, like the Tasmanian tiger (Thylgei.
nus) and the pig-footed bandicoot (Choepy-
pus), have disappeared from many of theip
old haunts, and it may be too late to save
them from extermination.  Fortunately,
however, most tnm-:«n[linls are now \\'Im]i.\-
protected by law and some species, fop
example, the koala (Phascolarctos), are
said to be mercasing i number after heine
almost on the verge of extinetion.

S]Il‘i'll'.‘é,

The terest attached to the monotremes
and marsupials has appealed to the natura-
list so strongly that he has generally nee-
lected to pay much attention to the native,
or indigenons, eutherian mammals.  [In
fact, it is a popular error to suppose that

bandicoot (Perameles

Young
nasuta) about 8 weeks old enter-
ing its mother's puuch. which opens

(l(l\‘\'l’!\\' a r(]:: a ]"l(.l hil(‘k\\' .'Il'dﬁ,

l Il" cover l‘i‘\\t()g]‘i“’}\ dl’ld lh“
photographs in th's article were
taken under the author's direction
by Mr. I. T. Roper, McMaster

CSIR.O.

Laboratory, Sydney.
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all indigenous Australian mammals are
monotremes  or  marsupials.  Before the
coming of the white man the eutherian
mammals were represented by a number
of different orders which seem to have en-

tered the continent at  different  times.
Perhaps among the first eutherians to
arvive were the trune rodents (rats and

mice), which may have entered Australia
from the north and spread southward.
I'rom the remains of various rodents found
in company with the bones of marsupials
which have sinee become extinet, it is
known that the native rodents must have
reached Australin a long time ago.  The
specialization of many of the Australan
rodents also indicates that they have been
long established. One of the most remark-
able is the water rvat (Hydromys). Other
interesting Australian rodents include the
hopping jerboa-like rats and mice, and the
house-building rats.  Such rodents as the
rabbit and the hare. the black rat. brown
at and house mouse, have all been intro-
duced by the white man.

The dingo. or native dog. 1s a true
cutherian carnivore which is widely distri-

125

althoungh it never
It is an old inhabitant

buted in  Australia,
reached Tasmania.

of Australia for its remains have been
found mixed with the bones of extinet
marsupials in Pleistocene deposits.  There

is some evidence to suggest that the dingo
was brought into Australia by the abori-
gines who must have arrived many thou-
sands of years ago.

Australia contains a considerable num-
ber of bats of various kinds. The largest
of these are the widely-distributed fruit-
eating bats or flying foxes. A number of
species of the insectivorous bats are repre-
sented in Australia, a few forms widely
distributed but the remainder confined to
the continent.

Various representatives of the seals
(Pinnipedea) are feund around the Aus-
tralian coast. One of the most interesting
of the marine mammals, the dugong of
northern coastal waters, belones to the
eutherian order of sirenian mammals. Most
of the truely aguatic cetacean mammals
(whales and dolphins), seen in Australian
waters at certain times of the year. are
common to all the southern oceans.

Retirement of Mr. J. R. Kinghorn

The Curator of Birds, Reptiles and Amphi-
biang, Mr. J. R, Kinghorn, who has been Assist-
ant to the Director sinee 1941, retired in October
after almost fifty years of serviee. His appoint-
ment in 1907 as a Seientifie Cadet was in accord-
ance with o staff plan recommended by a profes-
sorial committee of Trustees, in eonsultation with
the Director, Robert Ethoridge, previcusly of the
British Muscum. The eadets’ eursienlum included
specialized studies, euratorial training, and field-
work in zoology. In 1914, while in charge of the
spirit-preserved colleetions, Mr. Kinghorn resigned
when appointed as  Zoologist on  the  Federal
Investigation Ship Endeavour, lost at sea prior

to his taking duty abroad.

Rejoining the scientifie stalf as Junior Assistant
in 1915, Mr. Kinghorn served with the Ist AT
i the Anzace operational arvea, and was invalided
from Franee in 1918, a period of serviee rencewoed
with the IHome Waorld War 11, In
Auvgust, 1918, he was given curatorinl eharge of
Herpetology  (reptiles  and  amphibiang), suhse-
quently combined with his Coratorship of Ornitho-
logy. Researeh in these subjeets produced a long
list of seientific and popular writings, ineluding

5 i
1'orees in

the  bhook  Swakes  of  Adustralia. vevised for
republication  this  November, A war-time
hooklet  on  Dangerons Snakes of  the  South-
West Pacifie Area was published in collaboration
with Dr, €. H. Kellaway, then Direetor of the
Walter and Eliza Hall Institute.  More recently,
artieles on reptiles and amphibia have been revised
for the new edition of the Encuelo-
pacdia,

Australian

In 1937-8, under a Carnegie Corporation grant,
My, Kinghorn visited the leading museums of
Ameriea, Great Britain, and Europe. He holds the
Diploma of the Musenms' Association of Great
Britain, was elected o Corresponding Member of
the Zoological Society of London in 1928 and is
also o Fellow  of the California  Academy of
Selenees, A fellow of the Roval Zoologieal
Society of N.SW., My, Kinghorn has just com-
pleted a second term as President; of that Society.
I this oftiece, and through manv avenues as i
leeturer, and broadeaster in school and nature
sessions, he has heen g keen advoeate of conser-
vation, and has been the Museum's representative
on the Fauna Proteetion Panel of the State sinee
its inception in 1949 E. e GT.
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Australian Birds

By ALLEN KEAST

X hundred and fifty-one different

species of birds occur in Australia.

Of these, 83 are visitors that do not
brecd on the continent and 37 are seabirds
that nest on islands off the coast.  This
leaves a total of 531 species of breeding
land and freshwater birds for the Aus-
tralian  Continent —tewer than on the
tropical island of New Guinea to the north
(some H66 species)

Australia has less bird species than any
of the other continents (it is also the
smallest ', as will be seen from the follow-
e fieures :—

Australia .. o = 29

Africa s 5 1,750
South America 2 500
North America 700
Europe and Asia. . 1,110

Notwithstandine numerical limitations,
however, the birds of Australia are re-
markably diverse and interesting.  There
1Is a good proportion of unique forms.
Moreover, Australian birds rival any in
coloration and are at least equal to the
other continental faunas in song, as an
American authority in this field, Dr.
Charles Hartshorne, has recently stressed.

Australia has two large flightless birds,
the Emu and the Cassowary. second only
to the Ostrich in size and weight. We have
the world’s only black swan—small wonder
that it ereated a sensation when first taken
to Europe! Birds that do not hateh their
eoes by incubating. in the manner of other
birds. but let the heat of the sun and of
decayving vegetation do it for them, are
confined to Australia and the adjacent
Pacifie islands.  There are three species
of these in Australia (Mallee Ien, Junele
Fowl, Serub Turkey) and they spend mueh
of the vear scraping toeether the huec
mounds of earth and forest litter that are
to be their incubators.  And Australia has
a whole family of birds, the honeveaters
* Bee Mayr Serventy, The FEiw

NLIV,

and

(some 60 species), whose tongue is modi-
fied into a tiny brush for sweeping up the
nectar (their favourite ftood) ftrom the
flowering shrubs and trees that are such a
feature of our countryside.

The Liyrebird has been called, and with
good reason, the world’s ercatest mimie.
At the height of its winter concerts the
Lyrebird mimies the call-notes of up to 20
other species plus, on occeasions, a whole
miscellanea of forest noises, from the c¢ross-
cut saw to the ringing axe. Some of these
sounds are so real that they have fooled
many a bush visitor. Lyrebirds serape to-
gether earthen dancing mounds and it is
there, as the male struts about with his
magnificent tail elevated, that the singing
is done.  Lyrebirds. and their smaller
relatives the Scrub-birvds, belong to quite
an ancient group and one of the seienti-
fically interesting things about them is that
they have a peculiar breast-bone.

In terms of behaviour the bowerbirds of
Australia are perhaps the most highly de-
veloped of all birds. The male bowerbird
builds a display “*bower’  of
variable shape but commonly consisting of
two parallel walls of sticks surrounded
by a wide clearing adorned with various
“playthines™.  The Satin Bowerbird of
eastern  Australia has a mania for blue
and  pale yellow objeets and  scattered
around its playveround one finds feathers
and flowers of these colours, and a whole
variety of “‘eivilized’ articles serounged
from the roadside, pienie areas, and about
homes: blue cigarette packets, blue plastic
tovs and marbles, old laundry ““blue bags™
and so on.  But perhaps the most unusual
fact known about the Satin Dowerbirvd is
that it has been recorded actually painting
the walls of the bower, applving macer-
ated charcoal with the aid of a wad of
chewed-up bark.

sticks, of

A feature of Australian avifauna is that
many families of birds, known in Europe
by only one or two species, “*hlossom out’
here into a whole series off forms. !“”“L.
most amongst these are the parrots, of
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Male Lyrebird, with tail folded, preparing a new mound by vigorous scratching.

which Australia has H0-odd species. They
range from giant black cockatoos, perhaps
twice the size of a c¢row., down to little
fig-parrots the size of a sparrow. Nowhere
else do parrots reach such a degree of
beauty as in Australia. The rosellas look
as 1f they have been splashed with the
rainhow’s most brilliant colours and others
are a delicate symphony of the most subtle
pastels.  What could leave a more vivid
mipressicn than a floek of galahs against
the blue sky, pink one minute and, as they
turn, a seintillating silver mass? The spece-
tacular reaches its peak in the great parties
of white cockatoos and corellas over the
mland plains, and in the groups of Gang-
vanes, the brilliant red heads of the males
standing out from their dark grey bodies.
as the birds sweep through the jageed
vorges of the mountains,  Australian par-
rots are fully as diverse in foods as in habit
and colour. Some are specialized for die-
oine ernbs out of tree trunks, others for
oetting seeds from the ground or branches,
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Photo.—R, T.

Littlejohns,

others again for extracting nectar from the
flowers of the euncalypts, or taking wild
fruits i the jungles of the east.

The European knows only one cuckoo;
Australia has no fewer than 12 species.
Instead of one species of kingfisher we
have 10, There are 9 owls, 10 quails, 24
hawks and eagles (our Wedge-tailed Eagle
is very closely related to the Golden Eagle
of Europe and North America), 19 differ-
ent ducks and geese, and no fewer than 23
pigeons and doves.

Most of our national favourites oceur
nowhere but in Australia.  The kooka-
burra, the world’s largest kinefisher, does
not seck its from water but lives in
the forest. Its laughing call-note is rea-
son enough for fame but an unchallenged
reputation as a snake-killer endears it to
every ouwtdoorsman.  The Australian mag-
pie, quite unrelated to the bird of that
name  from  the Northern IHemisphere

Food
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Male Satin Bowerbird at its bower.

(though it is black-and-white) is a delieht-
ful songster and its carolling is a feature
of spring mornings. Magpies are resolute
defenders of their nests and woebetide any
thoughtless person who unthinkingly walks
beneath them.

The birds of Australia, like those else-
where, are specialized in their choice of
living places.  Many are confined to the
denser coastal forests, others to rain forest.
marshes, the plains of the inland. or the
desert itself. What effect then has settle-
ment had on the avifauna! In some cases
it has been severe but in others, beliove it or
not, it has led to a marked incerease in
numbers of the species.  Into the former
category come the large fruit pigeons, the
edible Serub Turkey and Jungle Fowl, for
these are inhabitants of the tropical rain
forest—and rain forest is a wonderful
source of soft-wood timber. The introduc-
tion of sheep—and that all too familiar

Photo,—Royv ', Cooper.

scourge, the rabbit—has materially altered
oreat arcas of the continent. Tall, lank,

orasses. have been replaced by stubble
and eroded areas. leading to a decline
and falline away of quail and finches.

The clearing of the mallee has seriously
reduced that other mound-building bird,
the Mallee  Fowl. The species  that
have gained materially in numbers are
the inhabitants of open fields: Magpies.
Peewces, Ground Larks, and others. There
is, however, no denying the inmmensity of
the problem facing authorities endeavour-
ing to create national parks to safeeuard
our unigque fauna from extinetion. It s
not mercly a question of setting up such
parks and ensuring that they are of suffi-
cient size—they must contain all the differ-
ent types of animal habitat and even now
the habitats of different animals, and what
it is that keeps them there, are poorly
known,
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Australian Insects

By J. W. EVANS

HHERE is no other country in the

world which can  compare with

Australia in so far as the interest
of its inseets is concerned.  Here there are
to be found survivors from distant geo-
logical periods when Australia was linked
by land with other continents, abundant
forms which developed their special char-
acteristies during the millions of years
when the continent was isolated from the
rest of the world, and brilliant tropical
inseets that have reached Australia from
the north in, geologically speaking, com-
paratively recent times. Not only are living
Australian insects of extreme interest but
so also are extinet ones, since some of the
finest fossil insects known to science have
been discovered in New South Wales and
Queensland.

There are more kinds of insects than of
all other land animals put together and
cbviously only a few can be mentioned
m a short article. Those which have been
selected represent some of the many Aust-
ralian  ones which are of outstanding
interest.

DRAGONFLIES

Dragonflies are known to evervone be-
canse of their laree size, swift fliecht and

irridescent wings.  They feed on other
imsects, both i their adolt wineged and
aquatic larval stages.

The dragonfly fauna of Australia is a

rich one and is reasonably well known.
One of the most interesting E‘i[ll't'il'?& s a
small,  brilliant  metallic  green  inseet

(Henviphlebia merabilis) which is the only
dragonfly living to-day to have retained
cortain featunres characteristic of extinet
forms which lived in the Permian period,
some 200 million years ago.  So far, this
insect has been Found only in two localities,
one of  which is in Queensland  (Port
Denison ) and the other in Vietoria (Alex-
andra ).
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The female of the Spiny Leaf Incect
(Exatosoma liaratum).

Photo.— G, . Clatton.

TERMITES

Termites are popularly, though incor-
rectly, known as ‘‘white ants’.  Other
groups of insects have developed social
conmmunities. but those of termites are by
far the oldest, largest and most complex.
Their colonies comprise several forms. or
castes., which include blind ““workers™
which make the nest and have other duties:
laree-headed “*soldiers’ which defend the
nest ; the sexual, or winged. caste and the
“roval pair’’. In comparison with other
inhabitants of a nest. the gqueen may be
CHOTINOUS 111 S1Z0.

Very large termite mounds oceur in
Northern Queensland and those made by
representatives of some species may be 15
feet or more in height, Also in Queensland.
and northern Australia generally, lives the
Giant Termite (Mastotermes  darwinien-
sts). This is the lareest and most primitive
termite in the world and is at the same time
the most destructive species in Australia,



The Hairy Cicada

not only causing damage to woodwork in
buildings but being also injurious in other
respects.
LEAF AND STICK INSECTS

Leaf and stick insects are of particular
interest because of their remarkable resem-
blance to parts of plants and because some
are very big insects of striking coloration.
A few Australian species are among the
largest representatives of their group in
the world and may be as long as 10 inches,
with a wing span of similar length. The
most remarkable Australian species (Fora-
tosoma Uiaratune) is about 5 inches long.
It is green in colour and has dilated spiny
leaf-like processes on its legs which render
it almost invisible when resting on a plant.
The female has reduced funetionless wings
and 1s heavy-bodied, while the male has
fully developed wings and is slender in
shape.

STONEFLIES

Although some Australian- stoneflies are
of ercat beauty, they are probably seldom
noticed by the ordinary observer. Stone-
flies pass their larval stages in running
water and the adult insects are mostly
small drab ereatures which carry  their
wings folded closely over their bodies. The
hind wings of representatives of one Family
of large stoneflies (Eusthenidae) are a
hrilliant crimson, scarlet or purple.  In
Australia, this family oceurs in Tasmania
and Vietoria, and elsewhere only in cool-
temperate South America. It is thus one
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(Tettigarcla crinita).

of the many ancient groups of Australian
insects  which  provide evidence of the
former existence of a large southern con-
tinent of which Australia, Antarctica and
Nouth America formed part.

THRrIPs

Although thrips are minute insects,
nevertheless they are well known since one
native species  (Thrips tmaginis)  some-
times oceurs in enormous numbers and
causes injury to fruit and other blossom.

The largest thrips in the world (Idolo-
thrips spectrum) is an Australian species.
It varies in size, but may be as long as
halt an inch. In colour, it is dark-brown
or black and it oceurs very commonly in the
bush.

NUcekiNG Buas

The term **bug’™ is often applied to an
Order of Inseets (Hemiptera) of which
all representatives feed by piercing and
steking. Cicadas, or as they are popularly
called **locusts ™, belong to this order. Be-
cause of their large size and vocal prowess.
cicadas are well known to every Australian.
and most know that they pass their imma-
ture stages below eround, feeding on roots.

By far the most ancient Cicada living in
the world to-day (7ettigareta) oceurs only
in Australia.  Its nearvest velatives are not
to be found among living forms; they are
known only as fossils of the Permian per-
iod. The sound of this cicada has not been
heard and it may well be inaundible to the
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human ear. but almost certainly it can
produce sound. Futhermore, it is probable
that, unlike other cicadas of which only the
male can make a noise, both sexes can

Fasas e
o
s

BeerLes

Beetles range in size from minute to very
large inseets and their food and habits are
amazingly varied. The most beautiful ones
belong to a family known as ‘‘Jewel
Beetles™ (Buprestidae) which are parti-
cularly well rvepresented in Australia,
many hundreds of species having been des-
cribed. Some Jewel Beetles are small, but
others are nearly two inches long. In colour
they may be scarlet, golden, purple or
metallic green, or a combination of several
colours. Their larvae feed in the wood of
Living trees.

ANTS

Evervone with  even the slightest
acquaintance with the bush is aware that
ants are abundant in Australia. They will
be familiar also with the dreaded ““bull-
dog™ ant (Myrmecia gulosa) which like
other species in the genus Myrmecia, will
attack on the slightest provocation and in-
flict severe pain by both stinging and bit-
ing. This ant is the largest in the world.
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and may be as long as an inch. Also in
Australia there occurs the most archaice
ant in the world (Nothomyrmecia macrops)
known only from Western Australia.

ScorrioN Frigs

Scorpion ilies  (Mecoptera) are well
known only to entomologists. They derive
their name from the bulbous termination
of the bodies of the males of some species,

Both the adult and the larvae, which are
caterpillar-like in appearance, feed on live
and dead insects and some feed on plants.
Many interesting kinds oceur in Australia.
and the most interesting of all (Austro-
merope poultoni) is known from a sinele
specimen found in Western Australia. It
belongs to an ancient group of scorpion
flies of which there are only two other
representatives. One of these (Merope
tuber) occurs in North America, while the
other (Notiothauma reedi) lives in Chile.

Fries
Flhies (Diptera) differ from other insects
in having one pair of wings instead of two.
Most luminous inseets whether known as
“fire flies™ or “‘glow-worms’’ are beetles,
but there i1s a genus of flies (Arachno-
campa) oceurring in Australia and New

The Bent-wing Moth (Leto slaceyt).

Photo.— . . Cluttoun,
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Zealand which has larvae which emit Light
from the apical segments of their bodies.
These larvae live, particularly, but not
solely, in caves entered by crecks and feed
on other insects which become entangled in
hanging threads of their salivary secre-
tions. Although best known from the Wai-
tomo caves in New Zealand, these luminous
larvae occeur also in caves in Tasmania,
such as in those at Ida Bay.

(‘appis Fries

(‘addis Flies are moth-like insects which
pass their larval stages in fresh water, and
their larvae live in protective cases made
of sticks, stones or other debris.

There is a single caddis flv (Philanisus
plebeius) of whieh the larvae inhabit rock
pools containing sea-water and make their
cases of coralline sea-weed. This species is
known from New Zealand and from the
coast of New South Wales.,
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BurrereLies AND Moris

Australia has an abundance of splendid
butterflies and moths but space permits two
only to be mentioned. One is the Regent
Skipper  (Euschemon — rafflesia) — which
differs from all other butterflies in the nat-
ure of its wing-coupling apparatus. The
other is the Bent-wing moth (Leto staceyi) .
This is a large, magnificent insect, orange
brown in colour, with silvery markings and
an eve spot on its forewings. [t belongs
to a family (Hepialidae) of ancient moths
which is particularly well represented in
this continent. The larvae of most feed
living timber.

At the beginning of this article mention
was made of the supreme interest of Aust-
ralian insects.  Compared with those of
the Northern Hemisphere they arve still but
little known and offer a challenge to all
naturalists who have the privilege of liv-
ing 1n this fascinating continent.

The Great Barrier Reef

By W. STEPHENSON

Department of Zoology, University of Queensland

HE Great Barrier Reef of Queens-

land is the only considerable area of

the globe visible to the human eye
which is dominated by animals rather than
plants. The reefs arve formed by corals and
by other less important organisms, and ar:
of ereat interest to zoologists, ecolovists
and gceographers from all over the world.
In this article we will approach the reefs
from the zoological standpoint, in  the
belief that knowledge of the animals pro-
ducing the reefs is essential to the under-
standing of all other aspeets,

The term “‘corals’ is sometimes applied
to the skeletons of living animals, and some-
times to the living animals with their con-
tained skeletons, These animals belong to a
oroup—rthe Coelenterates—econtainine the
sea  firs, jellyfish, and sea anemones in
which  the plan  of the body is

hasie

extremely simple. It consists merely of a
two-layer sac, confaining a central cavity
in which food is digested. (See text fieure. )

The corals have two complications which
the sea anemones do not possess. The first
is the sceretion of caleareous material
(limestone) within their tissues. and the
sceond is the tendeney to form colonies In
some corals the caleareous material consists
merely ol seattered nodules, which egive
little or no streneth to the mass., These are
the soft corals (Plate I, a. b)) so called
because their bodies are either soft and
slimy to the touch or at most feel eelatin-
ous. Although abundant on parts of the
Great Barrier Reefs they play no spee-
tacular role in the building up of these
although after death the nodules
must add something to the general bulk.

recls,
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In corals partitions run from the walls of a two-layer
sac into the central space, lo increase the digesti\'e

The number and intricacy of these partitions
can obscure the basic simplicity of the plan.

arca.

[n other corals—the true or stony corals
—the material  is  knitted
together to form a single mass of limestone,
either in the form of a solid or perforated
mass. This limestone is laid down between
the sac-like individunal animals, and also in
the partitions which partly obliterate the
saes. Some of the beauty of coral skeletons
is the intricacy and faithfulness with
which they follow the lines of these par-
titions (Plate 1 ¢).

calcareons

Colony  formation is another ec¢harac-
teristic of hoth the soft and hard corals.
Some of the stony corals are solitary (e.g.,
Fungia the Muashroom Coral—DPlate | ¢)
but the vast majority are formed by the
budding of an origmnal sae-like animal,
whose daughters remain attached, erow,
and bud acain. The budding process can be
seen clearly in many species of corals (see
Plate I £) and is important in producing
[aree living units, and so laree limestone
Il ssits,

Althoneh corals ocenr in cold waters, the
laree luxuriantly  erowing
onlv in warm waters, The distribution of
coral formations throngh the waters of the
olobe is clearly related to high tempera-
tures. One of the rceasons why the Great
Barricr oft  the north-cast of

1IiSses  oeceur

ocellrs
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Australia rather than the north-west is
that the castern coastline is bathed by the
warm southwards flowing Notoneetian enr-
rent.

In addition to high temperatures, the
depth of water has important effeets. Corals
orow more luxuriantly in shallow than in
deep water, and the operative factor seems
to be light. The action of light on corals is
a strange story; it aets upon plant cells
within the coral tissues. These plants are
not parasites, because the association is of
benefit to both animals and plants. The
most important benefit to the animals seems
to be that in sunlight, the plants remove
carbon-dioxide an<d supply oxveen to the
tissues. It seems likely that this association
of mutual assistance has been one of the
prime factors which have enabled the corals
to become such a significant animal eroup.

C‘orals egrow upwards from water of
moderate depths into the shallows, and as
they do so some snecies become less com-
mon. Other species incerease in abundance,
building up from and eventually smother-
img the deeper species. Much is yvet to be
learned of this and data 1s not
easy to obtain. Dredging is very diffienlt ;
underwater observations by agqualung seem
to be the hest line of approach.

Process,

When they reach near the surface, coral
erowths become a navigational hazard, and
information upon growth rates is not
merely of zoological and eeological interest
but of prime interest to the navieator.
Onece again data is seanty. We know in
eeneral  terms that the massive hemis-
pherical species which form **niggerheads™
grow much more slowly than such fragile
branchine forms as the stachorn (Aecro-
pora spp. Plate 11 a). We do not know the
varied growth rates of different species of
stachorns in naturael conditions. hut believe
that the average rate (which means very
little) is something like an inch a year.

The upward growth of corals is even-
tually arrested, probably by a variety of
Factors whose importance varies from place
to place. Kxposure to the dreyving effeets of
the air s almost certainly important. Many
corals can live up to just above the level
of Tow water of spring tides, where they are
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(a) and (b).—Soft corals from the reef flat at Heron Island; each of the minute “pimples” is a small sea-
(¢), (d). (e) and (f).—Living stony corals from the reef flat at Heron lsland: (¢)
F!N:;.‘:'u- .a H_,|i|nry Mushroom coral :-'.lu'nx'mg the p.‘ll‘lilit‘.llh which divide up the sac-like space within the amimal.

.'lllt-llumt'-hkr' élnimul.

(d) Goniopora—one of the few corals in which the individuals are expanded ir daytime. (e) Platygyra—a small

brain coral with elongate w:mdv(lng individuals, The finger points to a brown seaweed, () A dark colony
ol ;-.’lrll_\’ r',\‘l:.ln".ll'd ln(,h\'illtl{ll:i (.\Ifl'nphl.fl'ln'llu—ﬂlt' horse’s tooth &'nl'.||) several ol \\I||('l| are in proces: ol I-ll\lxilil}!,

and also two lighter colon‘es (of Favia).
T \yiil
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only exposed for one or two hours every
fortnieht (Plate 11 ¢). None can live above
the level of low water of neap tides where
they would be exposed daily. Rock pools
are an exception, but here the exposure
factor is eliminated.

Freshwater Hooding is another factor
which operates in shallow water. The most
oraphic demonstration ever recorded was
the effect of the floods which accompanied
the great 1918 cyelone in the Bowen region.
Freshwater poured out over the sea, and
formed a separate layer, which came in con-
tact with the corals at every low water.
Corals were killed and destroyved over a
wide area, spreading out as far as Hayman
Island. Something of the same sort of
thing seems to have happened in early 1956
at Peel Island in Moreton Bay. where there
is the most southerly coral-dominated
situation near the eastern Australian main-
land. In this especially wet summer corals
high up the beaches have been destroyved,
seemingly by freshwater, apparently in
drainage channels from the upper beach.
This is an especially interesting case
because one might suspeet that low tem-
peratures were limiting corals in this
southerly locality. Low temperature cannot
be the cause because the deaths oceurred in
late summer.

Wave action also becomes important as
the corals approach the surface. Two
different aspects seem to be involved, firstly
the effect of more or less steady conditions,
and secondly the effects of extreme con-
ditions. Where the surf beats almost all the
time corals form flat encrustine growths
(sce Plate 1T h) but where conditions are
calmer either from shelter or from in-
creasing depths, the characteristic growth
forms are erect or foliaceous (Plate 11 a).
In part the differences are due to different
erowing in the contrasting con-
ditions, and in part because a given species
can exhibit different erowth forms.

Species

Extreme wave action is characteristic of
cvelones, and studies of their effeets are
being actively pursued in Queensland. The
nimense power of evelone-generated waves
can lift huge masses of livine coral from
shallow water, and deposit them above low
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water mark. Thus originate the boulders
of coral roeck which are strewn on reef
crests along the Barrier Reef (Plate 11 e).
Branching masses are broken, and thrown
upwards. The *“coral stick shingle™ beaches
of Northern Quecensland are derived in this
fashion. Once material is thrown up on high
there is a possibility that, by continual
ageregation, an island may be formed. In
North Queensland. near the mainland,
coral shinele is colonised by mangroves and
vet further building up can occeur (Plate

I d).

Meanwhile, if a sizeable mass of coral
reaches low water mark and then erows
horizontally (as it must) a big flat plat-
form can be tformed. The centres of these
platforms are lower than their edges and
while the causes are still under dispute, the
effect is that lagoons or reef flats are pro-
duced. Reef flats contain extensive areas of
aritty sand which aceumulates on the flats
towards the lee side, and forms sand-banks.
[f these sand-banks remain for a sufficient
period they are colonised by terrestrial
vegetation. ineluding Pisonia trees, Screw
pines (Pandanus), and Sheoaks (Caswua-
rina). In this way coral cays are built up.

A great deal remains to be discovered
about corals and the structures they pro-
duce. The agents or conditions responsible
for the hollowing out of lagoons or reef
flats (if in fact thev are hollowed out) still
need elueidation. The effects of eyclones are
still a matter for conjecture because the
effects of severe wave action are com-
plicated by coincident effects of rainfall
and Hooding. It has been suggested that
land clearance has inereased the severity of
floods and will result in a progressive
decline in coral abundance in the inshore
waters  of  northern  Queensland.  Onee
again this cannot be accepted at its face
value without further work. The factors
responsible for the controlling of the size
of coral cays are still doubtful. and will no

doubt involve detailed studies of animals
and ol water currents. Many ol these
problems  seem  academic and  doubtless

they are, but they ave of such widespread
interest that one would wish for more
serious endeavour i this direction.
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Plate 1.

(a) Living staghorn coral (Acropora) frem the reef flat at Heron Island. (b) Sturted growths of staghorns

near the reef edge at Heron Island. (¢) Living coral (Montipora and Acropora) at low water springs. Low

Island near Port Douglas. (d) Coral shingle and mangroves at Low Island. (e) Coral boulder (“nigger-
harad") at Low Island.

Photos.—Author, and E, Hollvwood, Pniversity  of Queenslam! photographer.

Other problems are far from academic,  others concern the possible  inerease of
At least one of our famous island tourist  fishine activities, which casual
resorts is on a coral cay which is getting  tion sueeests could be vastly incereased.
smaller at a visible rate and may disappear ‘
in a period which would be negligible on
a eeological time scale. Other problems con
cern the possible utilization of coral lime-
stone  for economic  purposes  without
detriment to a rich natural heritage. Yet  unigque natural phenomenon.

observa-

Work on many of these aspects is pro-
on the Greal
N

ceedineg at the present time
Barrier Reef, but at a rate which 18

pitiful tribute to our national pride o



