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The Cuscus or Phalanger-Possum represents the largest members of the family of

Australian possums. They inhabit Cape York Peninsula and New Guinea.
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°IH'!.' FRONT COVER.—This Cuseus wias bred in captivity at Cairns, It rvepresents one of

the two speeies inhabiting Cape York Peninsula.  Several brightly colourcd phalanger-possums inhahit

New Guinen, where they are glso known by the ative name * kuapoule ™, Distinguished from ring

tail possums by having the onter half of the tail citirely surrounded with rasp-like skin, the general

appearanee has led to misleading reports of monkevs inhabiting Cape York, Food consists of folinge,
native froits, and smaller anonnls,

I*hoto H., Chargois, FORPS
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A Kennel of Frogfishes

By G. P. WHITLEY

ROGFISHES are so-called for obvions
reasons: theyv are squat, rather tad-
pole-shaped. smooth-skinned fishes

with frog-like heads and they can even
croak like a frog. This noise is made by

rapidly contracting and expanding the
muscle of the swim-bladder and can be
heard from a considerable distance. Dur-

ing World War 11, when particular atten-
tion was paid to submarine noises, Frog-
fishes were found to be the noisiest animals
i the sea, one American species giving out
durine the hreedine season an intermittent
low-piteched  ““boop’™ resembling a  boat
whistle. a shriller blast than its usual
eoarse orunts off warning and alarm.

Lichthouse-keepers at  Point  Charles.
near  Darwin, reported a  Frogfisn

(Halophryne diemensis)  known to  the
Aborieines as Wirrarook : ““The peculiarity
of this fish is that it eets left by the tide
under rocks with little water, and emits
a ery like the roll of a kettle drum, which
can be heard at a ereat distance.™
Darwin fishermen regarvd Frogfishes as
a bad omen as they take the baits when

the snapper (Lutjanus) leave off biting,
so. after removine the ]“l'll_'_"nhll{‘."-i wit b
pliers. the fishermen shift to another

orotind.

Frogfishes are found in all warm seas
from the shoreline down to near the edee
cf the continental shelf. Sometimes they
are left stranded, high. and almost dry,
by the ftide, when their erunting may
betray them. Odd ones may thus be en-
countered in  Sydney Harbour. .John
White in 1790 was the first to illustrate
cne of ours. IHe called it the **doubtfull
Lophius™  (Lophius  dubius, nowadays
Balrachomoecus  dubius). The classice
Lophius is the European Angler Fish or
Fishine  Frog, the batrachos of the
Greeks, and the family teo which our
Frogfishes belong is called the Datrachoi-
didae.

Other carly illustrations of Frogfishes are
those of Marcerave (1648) of an American
cne. and Renard’s illustration of a ** Fer
a Gauffres’ (waffle iron!) from the Kast
Indies, published about 1718,

In captivity Mroefishes are more areoari-
ous than they scem to be along the shore-
line. They like to gather in rocky erottoes
m an aquarium and lie with their heads
poking out, like a dog in a kennel, and they
sometimes lie i oroups on top of one an-
cther, henee a **kennel ™ of freefishes is an
appropriate colleefive noun.
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pearling beds of the Northern
Territory.

What we call Frogfishes are known in the
United States as Toadfishes. In the New
York Aquarium an ““unnatural natural
habitat ™™ has been provided for the toad-
fishes (Opsanus tow) which were given a
pair of old shoes, a tin can, and a broken
bottle in their tank to make them feel at
home," and they use these as kennels and
for nests. Atz thought it safe to say that
“the arrival in North America of the white
man-—with his erockery, his elass and metal
ware, his building materials and all the
other paraphernalia of his eivilization—
was the heginning of the ereatest real estate
boom in the history of the Toadfish tribe’ .

I'rogfishes can creep along mud at low
water with their stumpy ventral fins and
John Gilbert © remarked of I, diemensis,
Ut is very difficult to capture, for on the
slightest appearance of danger it plunees
down instantaneously ™.  Several old ex-
plorers of tropical Australia (Cook in 1770,
P. P. King in 1821 and George (irey in
[838) mention fishes which progressed over
mud, like amphibia, but their accounts seem
to me to refer to Mud-skippers (Perioph-
thalmidae) rather than to Froefishes or
chironectes as they called them.

"According to James Az, Anim. Kingdom 56,
1053, p. 73 & figs., including a cartoon from the
New Yorker Magazine.

*In Richardson, Ann. Mag. Nat. list. xi, 1843,

P 352,

Frogfishes are very slimy and the re-
marks of one old author® have a quaint
sound now: “*This mucous vesture faeili-
tates  their  movements, when gliding
amongst Gorgonia, or over the surface of
rocks, and serves also to mitigate the effect
of the conecussions which they receive, when
impelled against solid hy the
violenee of the waves. ™

Siv Fdward Hallstrom has informed me
that a local Frogfish is exhibited at Taronga
Park Aquarium, Sydney, where they have
also had specimens of a more ornamental
New Giuinea species; but these fishes squirt
out a liquid or shime whieh fouls the water
and kills other fish.  Some species have a
pore in the pectoral axil or **armpit’’, the
function of which is unknown, thoueh it re-
sembles the poison eland ot catfishes. When
annoyed, Frogfishes may erect spines on
the side of the head and the three spines
of the front dorsal fin.  These spines are
said to be venomous, so Froefishes are some-
times called Bastard Stonefish and handled
cautiously.  The true Stonefish, however.
has thirteen (not three) dorsal spines and
is much more dangerous.

The colour of Frogfishes resembles the
weedy roeks they inhabit, being hrown,
oreen or mottled and eapable of some
change to harmonize with their surround-
ings.  The skin is thrown up into fronds
and tentacles like weeds.

ohjects

* Le Sueur, Journ, Acad, Nat. Sei. Philaag, il
1823, p. 397.
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There are five Australian species, the
hest-known heine  Batrachomocus  dubius
from New South Wales, Queensland, Papua
and Western Australia; the handsome B.
hroadbenti which has already been fignred
in this Magazine," and the lareest species
(at least 11 inches long) from our tropical
northern  waters, Halophryne diemensis,
whose specific name was originally @iven
under the erroneous impression that it had
come from Van Diemen’s Land. A techni-
cal monograph on our kinds was written
many vears ago by Ogilby,” since when
Scandinavian seientists have made known
an additional species from our northern
pearling-grounds.  This species (Batracho-
mocus dahli) is here illustrated for the
first time. The fifth species, B. striatus,
from Cape York, has not been recognized
since it was first deseribed in 1875, Impor-
tant characters for classifyving Frogfishes
are the presence or absence of a pore in the
pectoral **armpit . the nature of the teeth

Yol x, oy 10, WJune 1952, p. 311, fig,

7 Qgilby, Annals of the Queenslund  Muscum,
no, 9, 1908, pp. 39-57,

RS 'yﬂf?‘ # e
e ir"'.-.‘:p_-_hf_l‘i\.‘t_'l ._:." 1 e L T
2 ] S ‘?&wg%f “r;
Halophyrne diemensis, RSy
known to the Aborigines as e A
Wirrarook. It has a cry \
like the roll of a kettle gf

drum.

Alter =ir Johin Richarvi-on.
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in the jaws, and the tentacles or fronds
on the head and body, and the numbers of
rays in the fins.

[Frogfishes are carnivorous, darting ont
with unexpected speed on any small fish,
erustacean, or molluse which may come
near them: at times they have been guilty
of cannibalism. They are themselves good
to eat. 1 have enjoved fried fillets of their
white flesh, although this plebeian fish is,
according to an old-fashioned American
author, ““never admitted to the tables of the
well-to-do, if hy any persons. Nevertheless
.. its Hesh is highly esteemed by many
of the Gult fishermen; these, it may
he ureed, are mostly ienorant blacks™, |
always suspected that I was bourgeois: my
liking for Frogfish proves this.

Frogfishes lay masses of rather laree (for
fish) eces. which are attached to rocks.
stones, the insides of hivalve shells or other
objeets. They have bred from time to time

i Tavonga Park Aquarium, but feeding
the newly released young has so far proved
an insuperable problem.
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The number of egos in the female is not
large, from 35 to 62 in either ovary having
been counted in Australian species, which
apparently breed in the later months of the
vear (September to December). The ewes
are glued to their support by a small dise.
The young do not attach themselves by a
ventral dise which soon disappears, as has
been suppesed. but, after hatehing, still re-
main attached by the adhesion of the volk-
sac to the inside of the ege membrane over
the sticky dise-area until the yvolk has been
absorbed, a period of three or four weeks
in an American species.  The number of
egos in ‘felutehes’ is very variable, and
ranges, according to the American autho-
rity, K. W. Gudeer, from only 22 in a
Pinna shell to more than 700 on a piece
of board. One fish can hardly lay more
than 100 eges at one time, so that, like
domestic fowls. Froefishes must use a com-
mon nest.  Indeed, one observer goes
further and says, **When its voung have
heen hatehed, the older fish seems to guard

MUSEUM
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A newly-hatched American toadfish showirg the

|arge yoﬂi-sac on which it feeds stll attached

by a sticky disc to the rock on which the egg
from which it came was laid.

After Ida Mellon,

them, and teach them the devices of secur-
img food in mueh the same manner as a hen
does her chickens’. This gnarding of the
eges is done hy the father fish.

We have much to find out about the life-
histories of our Australian  Froefishes,
which show intelligence above the ordinary
mass-monotony of the general run of fishes,

Nature Quiz

(). ls tie fish called Groper in New Souwth Wales
identical with the Queensland ane of 1h

#

S

Hebhe;

A+ There vast differenee between the o two
fishes and the case demonstrates the insceurity of
comnnon or popular names, By habit hoth fish are
certainly  gropers over the sea Hoor but  they
belong to entively diffcrent families. The Queens
land Groper (giont of the two) grows to seven
feot and more in length and ean weigh hundreeds
of pounds, It is a wember of what is recognised
locally as the cod family, and related to the Black
Rock Cod, the Wireah, and the Coral Cod of our
tropical reefs. On the other hand the New South
Wiles Groper is a menher of a parvot fish family.
[t is sometines more  speeifically named  Blue
Groper bt even this is misleading, At fimes the
reddish-rown and the two
hues have beon elaimed to define the seqes, In
contradiction to this, however, individuals
have o motiled pattern of hoth hlue and veddish-
brown. Large examples commonly weigh as much
as 30 to 40 b, and grow to oo length of about

Is @

colour is distinctly o

SOTHe

four feet. The same species also oecurs in Western
Aunstralin, where it is usually of a grevish colour,

6. Is the fawed call of the Whipbird of eastern

Austratia nwade only by the male of the species?

A This vexing  question is g perennial  one,
t’-'lllh'i“l-'-' meh conjectiore  and argument, It has,

nevertheless,  been  completely  answered by a
number of competent observers who have made
life study of hirds in the wild state, They have
not only studied the hird ealls at extremely ¢lose
gquarters but have seon both the male and Female
contributing  theiy The  conmon
praetice is for the male to utter the lowd explosive
cerack’, and the female the donble terminal note,
following in perfeet synehronization, On oceasions,
however, the one bivd (presumabily the male) will
utter the complete eall,

separate notes.,

As witlh other birvds who forage :mongst dense
vegetation, the Whiphivd eall is used to signal
whercabouts, so that pairs and others of the same

specics can keep in elose proximity,
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Head of the Black
Snake, Pseudechis
gullatus. This snake is
a close relative of the
Red-bell ed Black
Snake (P. porphyria-
cus). Contrary 1o
popular belief the

venom of Black Snakes
is relatively mild, being

only  shightly  neuro-

toxic, in contrast to the

venoms of Tiger and

Brown Snakes, the

Death Adder and
others

An Apology for Snakes

By C. W. BRAZENOR

A=sistant Director,

AN'S hatred of snakes dates from

the earliest times and is recorded

in the Bible and in myths and
legends: it is still expressed in the strong.
est terms in contemporary writines. Nor
is it confined to eivilization, for the sioht
of a snake arouses in the wildest aborigine
the same mental disturbance as occeurs in
the intellectual eitv-dweller. Civilized men
no loneer “*know " nature. bnt as a rule
the native races share their existence with
animals and have more than a
knowledee  of  animals™  behaviour

Prassingy

anl

habits. It is strange, in these eireum-
staneces, that seldom does the native dis-
tinenish  bhetween  the harmful and the

with fatalistie outlook he
is as ready to die from a non-venomous
bite as From a deadly one.

harmless snake:

[t is not my intention to suegest for one
moment  1hat are  pleasant  play-
mates.  They should be given a very wide
borth and eranted no Liberties whatever.
I o sueeest, thoueh, that mueh of the Fear
and hatreed that is so universally shown
for them is largely due to a misunderstand-
g of their physiology and habits.

stakes

Snakes are very specialized animals and
their notable external modifications
are the compl-te loss of limbs and the eoreat

||ill‘\|

National

Museum of Victoria

elongation of their bodies. Little 1s known
about when and how this happened, for
palacontological evidence is meaore,
for the practical experience of living, these
modifications place them under a nmmber
of very real disadvantages, Lack of legs.
for instance, slows down snakes in their
pursuit of prey, for contrary to wide-
spread belief Few snakes ean reqach a speed
of four miles an hour.  Then if one con-
siders the important funetion that hands
and feet play, amonest other vertebrates, in
securing food, the disadvantages of foot-
lessness very evident.  They are
also cumulative, for not only must the prey
he canght and immobilized by the unaided
use of the snake’s jaws, but in the absenee
of any means of dismemberment. 1t must
e consumed whole, l"ullu\\'in;_" the swial-
lowing of a complate animal, covered with
a tongh and fur- or
very powerfnl and fast workine dicestive
Juices are called for in order to provent the
decay and fermentation of the body within
the snake’s alimentary canal.
SOMmetines Snakes

Wil when
change meal, a

hut

[n't-nlm'

feal ner-rovered <kin.

In faet, this
feed only in
I‘l':lll_\' l-'rill
nietia

Orennnes,
woeather  and

Follows a snake’'s

Polie activity falls with the tewmperatore,
I the meal cannot bhe reeureitated the
snake usually dies from food poisonine.
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All these anatomical drawbacks are for-
midable but, on the other hand, nature is
always fair. If she modifies in one direction
she usually gives compensation in another;
and so it is with venomous snakes.  In this
most specialized group not only are the
gastrie juices more powerful than those of
other vertebrates, but one pair of salivary
elands has assmmed a very significant pur-
pose.  In other vertebrates these elands
called parotid and situated on each side
of the throat—supply part of the saliva
which Tubricates the mouth. In venomous
snakes they have attained large size and
produce a powerful enzyvmic fluid, the
venom,  which several  purposes,
With the enlarged glands has developed a
pair of enlarged teeth (fangs), situated
on the maxillary bone, which are either
arooved or canalized. The snake bites, andd
at the same time expresses this parotid
fluid into the labial cavity. [t reaches the
base of the teeth and flows down the groove
or canal to the deepest penetration of the
tip. entering the blood stream of the bitten
animal.  So mueh for the mechanies of
the system. The results are of ercat im-
portance to the snake. In the first place
the injection of venom quickly immaobilizes
the prey.  Small mammals and  lizards.
which form the bulk of the food of venom-
ons snakes, are usunally immobile in a few
seconds and dead in mueh less than a min-
ute.  The very toxie tiger snake usnally
bites and releases avain, waiting till the
prey is dead. Most of the other venomons
species hold on, often receiving anite sov-
ere bites from miee and similar active prey.
The brown snake bites and, with a cork-
serew  movement of its head and neelk.
constriets the prey for a short time in a
series of coils, thus immobilizine it until
the venom has taken effeet. Al Species
release the prev when dead and ““nose’” it
until they get it into the rieht position for
swillowing—head first.

Serves

Perhans the most important funetion of
venom lies in its strong dicestive powers.
Carried throughout the svstem of the bit.
ten animal by the bloodstream, the venom
commences the work of breaking down ihe
walls of the blood vessels, lakine the blood.
and generally preparing the inner tissies

THE AUSTRALIAN MUSEUM
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of the prey for assimilation by the snake,
In other words the venom immediately
induces digestion from the inside hefors
the gastrie juices of the snake’s stomach
have penetrated the outer sheath of skin.
In this way it speeds the process of assimi-
lation.

The venoms of Australian snakes have
four principal constituents, the guantum
of each varying with the species. Newro-
lozin is a nerve poison which has the
enrare-like effect of blocking the communi-
cation of nerve ends with musele fibrils,
thus causing muscular paralysis and as
phyxia.  This is the immobilising factor,
Hacimorrhagin attacks the walls of blood
vessels, breaking down eells and eausing in-
ternal haemorrhage. Haemaolyetn 1s respon-
sible for the swellineg and bursting of red
blood corpusceles—ealled **laking ™" of blood.
In conjunction with haemorrhagin it canses
a serions lowering of blood pressure and
heart dilation. These are the enzymie fac-
Thrombase, a blood coagulant, s not.

Lors.
in Australian snakes, as important as the
other constituents and some have little or
none in their venon.

To vreturn to the theme from which we
started. there 18, in nature, a
most things. The partienlar reason for the
development of venom and a specialized
hiting apparatus in snakes is quite plain,
It is not a sinister ““horror crveation™ for
the harassing of man, or, in fact, any of
the larger animals. thoueh it is  toxie
enough to be deadly, if somewhat slower,
even for them. “il”ll‘l‘ IS it a part of the
snake’s evervday need. ereated to over-
come the disabilities of its peenliar form.
Onee in a long while a snake bites a man.
No does a horse kick and a dog bite.  In
cither there would probably be no
trouble were the animal unmolested and
siven a chanee to retreat,

reason for

sy

Co W Beazison jained the stald of the National Mussm

of Victorin, Melbourne, v London i 1924, aml has hevd

consecutively  Arvtienlator, Mammulogist, al  sipee 1904,
Aeoastant Directon He s the authew of the  Handbook
Mammals of Victorvia ™ 1R50) and  his scientifie  papers

on o mammals and veptiles v

A=t
wnel overseas

boon pulishad in
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An Archaeologist in Western
New South Wales

By FREDERICK D. McCARTHY

HHE north-western portion of New
South Wales, west of the Darling
River, is a vast area of country
whose impression upon a visitor is apt to
vary according to the kindness or other-
wise of the weather. In rainy vears the

flat plains and rolling hills become an
illimitable garden of yellow and white

daisies, purple pea and red “hops™, against
the prevailing grey backeround of the trees
and grasses, but in the dry vears red sand
and bare elaypans (and in the north-
western  corner gibber plains). dominate
the countryside as far as the eve can see.
Mulga, gidgee and other acacias are domi-
nant amongst the trees, but huee OIS,
with their roots sunk deeply into the sandy
form sinuous lines definine  the
nimerous and mostly drey ereeks. lLow
ranges and rocky hills, fresh and salt water
lakes of varyving sizes, also serve to break
the monotony of scenery in which the rich
purples and reds of carly morning and
late afternoon are striking features. The
whole of this country is now occupied by
sheep and cattle stations.

]M'l[i\',

It is an intensely interestine and profit-
able region for the archacoloeist because
generations of  Aborigines.  belonging 1o
some two dozen tribes, who lived and died
in it have left behind many relies of their
oceupation, Most of these tribes possessed
fairly large territories because of the com-
paratively barren nature of the environ-
ment, and cach tribe’s territory was further
sth-divided into a dozen or so smaller areas
cach occupied by a local group or horde
consisting of a man and his brothers and
their sons, their wives and families, about
thirty persons in all.  The members of
the local group lived together as masters
of their own  Atervitory, and attended
ceremonies with other local groups of the
tribe when necessary.  These tribes were
organized into two moieties of two seetions
cach, and a man or woman of one section

married a spouse from a specified seetion
in the opposite moiety. The wife alwavs
Joined her hushband’s local group.

The river tribes had an abundant food
supply in the cod, perch, bony bream, eels,
tortoises and mussels in the river, and in
the game and plant foods aboundine along
the shores. The bird life of the lakes also
provided a valuable source of food to local
Aborigines.  The groups living in areas
away from the rivers and lakes had a more
diffienlt search for food in their drier
terrain ;: they relied mainly upon the results
of hunting by the men and on seeds (for
dampers) and other plant foods collected
by the women.

Throughout this region are to be seen
the camp sites of these people. marked as
a rule by heaps of burnt stones and Iamps
of ant-hill which formed the fireplaces. In
cooking the kangaroos. emus and larger
game, the stones and lumps were heated.
Nome were put into the body cavity of the
animal and others were strewn over the
body amid the ashes and hot sand tor a few
hours until it was cooked; it was cooked
well if the people were not too impatient
to eat, but underdone 1if they were very
hungry.  Fish and small animals were
roasted on the hot ashes or baked under
them, as were the dampers and yvams. In
the evenings the glowing camp fires formed
gathering places for the separate families
after the day’s ounting.  Each family
cooked its meals after the meat from a
kangaroo, or the fish caught by the group,

had been sharved within the loeal eroup
according to kinship rules. It is with a
feelineg of remorse that one visits these

campsites which, to an anthropologist, are
still permeated with the spirit of the for-
mer inhabitants who are now reduced to
small groups living on the outskirts of
townships such as Wilcannia and Tiboo-
burra, and on the sheep stations.
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On the old campsites an archaeologist
may make a rich haul of stone implements,
though axes are rarely found as they are
easily  recognised and most have been
picked up years ago by drovers and station
men.  Many of the people now living in
this part of the State have never seen a
stone axe on their properties.  The western
axes are well made, commonly out of a
buff coloured quartzite.  Manyv of them
hear a deep groove for haftine. and this
Kind is perhaps the most attractive axe type
found in the west,

Cores and chipped flakes form the most
numerous ¢lass of implements found on the
campsites. They are not easy to recognise
but after some guidance and experience
then eollection hecomes a fascinating task.
Most of them are made out of a white-to-
cream stone called Grevhilly, which forms
@ capping on the table-top hills and ridees
in this recion. This stone varies in texture
from a smooth, fine gnality chaleedony and
chert to a hard quartzite.  Implements of
Grevhilly ocenr on every campsite in this
western region and the stone must have
formed an important article of trade From
localities in whieh it ullit‘l‘ll|b|ll'l|. Pehbles
and lumps of stone. flaked to a working
edee, were used 1o chop throungh saplings
and branches and to cut out bhlocks of wood
for a weapon, utensil, or e2remonial objeet.,
Flakes and blades to he fashioned into
serapers, adzes, knives, awls, and
spear-points were struck off larger picees

SaWs,
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The remains of aboriginal fire-
places in the far west are indicated
by heaps of stones and lumps of
burnt clay or ant heap. The
Abcrigines  cocked animal  and
plant foods in their fireplaces and
slept near them for warmth.

Photo.—Author.

Right

I-"“-’ (‘_\'liflflft'-l'i1nitnl] stone from Mootw ngee.
(top to bottom): End scraper, prooved axe, and
from which knapped flakes 1o torm
knives, scrapers and other implements.

nuc Il.'llﬁ were
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In western New South Wales rock engravirgs are
mestly of small figures, their surfaces formed by a
series of small pits which the Aborigines made with a

stone hammer or other implement. This series at Moot-
wingee was chalked for photographic purposes.
Photo.—Author.

known as nuclei or cores. The adzes, which
were usually made from the best pieces
amonest these flakes, have the distal end
chipped to a rounded shape. They are
called fuwla, and were mounted in gum on
the end of a stick and used as a chisel, adze
and knife in fashioning wooden objeets. As
the edee wore away it was re-chipped until
only a portion or slug remained, and this
was discarded when it was of no further
use.  Flakes chipped along the end or
lateral edges served as serapers and knives.
Some flakes have a point shaped on them
for makine erooves in wood and for other
purposes. A rare type has a series of care-
fully fashioned teeth on one or more mar-
oins to form a saw-like working edge. There
are also leaf-shaped points called  pirri
which were used long ago as spear points,
and burins are occeasionally found.
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Other implements found on these camp-
sites include the mortars and pestles used
for breaking up hard seeds and hones.
and the millstones and mullers used for
orinding seeds into flour. It is not uncon-
mon nowadays to see a shed floor or a path
on a station paved with the large flat
millstones, or ecarden beds fHanked with

themn. Another interesting implement
which occurs in this region is a laree
conical one known as a eyleon. One
variety is  straight and  the other

curved, and they are from about 6 to
over 30 inches long.  Many of them
hear incised lines, including kangaroo and
emu tracks, and they would appear to be
the product of the same mythology as the
rock engravings and paintings. C'vlcons are
also becoming scarce on the campsites but
now and again the shifting sands reveal
specinens. '

On some of the graves are to be seen
oval-shaped pieces of kopi, a white clay
made from gevpsum, and also the well
known widows' caps, made of the same
material, which were worn by widows dur-
ing the mourning period for their dead
husbands and then placed on the graves.

The Australian Museum possesses collee-
tions of implements from many campsites
in the far west. Nearly 3,000 were col-
leeted last year during a trip (financed by

Morley Johnson Ltd.) between Broken
Iill, Mootwingee and the Queensland
horder. The late Mr. . . Towle

bequeathed a  fine colleetion  from the

Wilcannia distriet.

On the whole, the implements in the far
west represent some thousands of years’
occupation by the Aborigines. It is known
that there was a higher rainfall and better
climate in the interior of Australia in the
late Pleistocene period, when the Abor-
igines probably entered it between 10,000
and 20,000 years ago. It is interesting to
mention here that the South Australian
Museum has collected stone implements as-
sociated with extinet marsupial bones in

' My intention is to publish a deseription of the
implements from this region, but several more trips
will have to bhe made to obtain I‘t-|r|‘i'.‘-i(‘|l|.'|li\'l'
collections from a number of arveas not yet visited.
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When her husband died the aboriginal widow along
the Darling Valley built up on her head a cap of
white gypsum. When the mourning period ended the
cap was placed on the grave. The impression of the
net worn over the hair may be seen inside this cap.

Photo.——I1. Barnes, Jnr.

the Menindie district. This museum has
also established four culture periods among
these implements by excavating campsites
at Tartanga and Devon Downs, on the
lower Murrayv River. where the same range
ocecurred as in the far west of New South
Wales, a range which, in fact, extends into
Western Queensland, the Northern Terri-
tory, and across the continent into Western
Australia.

There are many other relies for the
archaeologist to examine and record in the
far west.  For ecertain ceremonial pur-
poses connected with their spirit beliefs
and with initiation ceremonies the Abor-
igines construeted cairns and heaps  of
stones, and also elaborate patterns of boul-
ders in rows, cireles, and other desiens.
These are to be seen on the hills and elay-
pans, and about a dozen sites are known.

About two dozen rock-shelters containing
aboriginal paimtines have been located in
the far west, the majority of them being
cast of the Darline River between Menin-
die, Cobar and Bourke, and there is a fine
series of paintings in about a dozen caves
at Mootwingee.  Steneils of the human
hand are the only subject at some sites,
but steneils of hands (mostly ), feet, hzards,
and bark dishes are to be seen at Moot-
wineee.,  The walls of the Gundabooka,
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Wiltacoona and Winbar shelters are cov-
ered with overlaid paintings which inelude

the eoanna, tortoise, lizard, emu  and
tracks, kanegaroo and tracks, and a few

fish. At Gundabooka one warrior is shown
holding a long barbed spear, a favourite
subject among the engravings at Moot-
wingee. Kangaroo and emu hunts are a
feature of these cave paintings. some of
which show the tracks only of the hunter
and game, others the hunters and kanea-
roos themselves. There are numerous little
men and women in conventional postures,
often delicately portrayved in animated
poses, dancing in sets of four or more,
fichtineg duels, or standing armed with
clubs or spears. A red kangaroo 4 feet
high 1s painted at Winbar, a vellow duck
and its ego at Campbell’s Gallery, interest-
ing line mazes at Wiltagoona and Gunda-
hooka, concentrie cireles and diamonds at
Winbar and Gundabooka. There is a huove
serpent 28 feet long in red at Mootwineee,
where boomerangs, animals and their
tracks, lizards and other figures form the
biggest concentration of paintings in the
region. These paintings are in red, black,
white or yellow, portrayed in linear and
silhouette styles.

Perhaps the most striking relies left by
the Aborigines are the extensive galleries
of rock engravings at Sturt's Meadows,
Mootwingee, Kuriowie, and other places in
the far west. Theyv are all situated in
outerops of rock near permanent water-
holes or places which would yield water
for a long period in drought vears. The
eneravines consist of thousands of small
fieures.  Men and women. snakes. kanea-
roos (up to 3 feet 6 inches long), lizards,
emus, implements, ornaments and weapons,
and hunting incidents are portrayed among
cireular and other ceometrical desions too
numerous to deseribe. They are enoraved
as linear designs or in a thiek intaglio hand,
and many of them are complete intaglios,
the surface of the intaglio area heing ham-
mered all over to a tll'|i||| of trom 1/16th
to *th of an ineh,

It is generally surmised that the eal-
leries had a ritual or mythological signi-
ficance, as totem centres for one or more
clans and as a record of the lives off s}lil‘i-
tnal ancestors in the Dreamtime. The
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Cave paintings of stencilled human hands, and of human feet and

kangarco tracks, in white, in the main cave at Mootwingee.

The

initials below have been scrawled by a vandal.

appearance of the engravings and their
situations in remote places are apt to give
an impression of great antiquity, but a
close examination reveals that many of
them are not patinated and are quite re-
cent in origin; others are so weathered that
they are undoubtedly centuries or thous-
ands of vears old. Some of the subjects
are the same among the paintings and en-
aravings and it would appear that both are

Photo.—Author.

expressions ot the one mythology, as are
the eyleons, and that they were in cere-
monial use from the early occupation of
the country by the Aborigines to the time
of white occupation.

I was able to make a preliminary study
of the Mootwingee paintings and engrav-
ings during last year’s trip, and another
visit is planned to make a detailed record
of these extremely interesting sites.

Typical knapped flake and blade implements from far western New South Wales.

T-‘.J_i"'. left lo

right: Three dentated-edge saws (Tero Tank and Wangalilla): remnant or slug of a tula adze
flake (Tongo); tula adze (lake Peery); Bottom: Four geometrical microliths (Bundara,
Purnanga and Tero Tank); Pirri spear point (Salisbury); scaled burin (Tero Tank); fula adze

flake (Tonge): pyramidal scraper (Lake Peery).

e ;
['he saws and burin are rare lypes but occur

throughout the western region.
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NIE existence of e¢rude petrolenm, as
such, probably dates back to the
first appearance of life on this

planet for—in common with other complex
carbon compounds—the substances whieh
comprise “mineral oil”’ are a direct (or
very nearly direct) product of living
organisms. It is now generally accepted
that some types of plant life produee, nat-
nrally, a small percentage of hyvdrocarbons
which are identical with those found in
crude oil. It is also generally accepted that
quite recent muds (for example, in the
Gult ot Mexico and in the Caspian Sea)
contain detectable and measurable amounts
of petrolenm snbstances.

The problem in petrolenm findine, thers-
fore. is not the discovery of conditions
under wliach ernde oil can occur—ihese are
almost ubiguitous as far as sedimentary
strata are concerned—Dbut to define ‘he
environments under which it ¢an be seore-
gated and preserved in worth-while guan-
Ly,

It i1s probable that primitive man, enided
by the animals he hunted, soon found ont
that crude oil seeping from the ground was
an cffective agent for the destraction of
pernicions parasites, such as ticks; it was
only a matter of tfime for him to realise
that the liguid possessed medicinal proper-
ties as well: *° And Nchewaah called this
thing Nephthar, which is as much as to
say, a cleansing
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in Australia

By L. OWEN

Qil

The first eraftsmen to use petrolenm are
likely to have been the inhabitants of the
Mesopotamian river plains, who, for lack
of suitable timber. fabricated servieeable
boats from reeds and asphalt (the latter is
itself a naturally inspissated crude oil),
A further step was the caulking of larger
boats made of timber (el.. Noah’s Ark).
Liater, asphalt, or bitnmen, was used exten-
sively as a building cement (e.g., the tower
of Babel) and in the fabrication of orna-
ments by Elamites, (Chaldeans, Akkadians,
Sumerians and Assvrians.  DBitumen was
mined in bulk at several localities of the
region now known as I[raq. notably at ITit
(eriginally called Thidakira or *‘bitumen
spring 7).

Both in Persia and in the Caunecasns the
existence of springs of oil and eas (eternal
fires) has been known from the earliest
times. The Persians not only worshipped
fire at burning altars fed by seeps of nat-
nral eas, but also used erude oil for the
first-recorded  “*Hame-thrower™ : at the
siege of Athens, in 480 B.c., they employed
incendiary arvows with war-heads of oil-
soaked tow.

Deposits of c¢rude petroleum have, al-
most always, been associated with salt or
brine and the translators of both the O!d
Testament and the New confused the seript
used for “*salt’ with that for “nitre’ and
“hitumen ™. I is interestine to note, there-
Fere, that the modern technique employved
in drilling for oil is a (lt‘\'l']lli!]lll'lll of the
methods used for sinking brine wells.

In the United States erude oil
skinmmed rom |1<ml.-. !)‘\' the Indians, tor
medicinal purposes, lone hefore the advent
of the white man, and it was sold by the
latter, in the natural or partly rvefined

Wis



state, at least as far back as 1830. under
the mame of *‘Seneca 01l which was
claimed to be a cure-all. The partly refined
oil was also adapted for burning in lamps,
thus replacing the then commonly-employed
spermaceti oil, and as a labricant.

Most of the wells sunk for brine west of
the Alleghanies produced some oil, which
was recarded as a nuisance., and a con-
tamination. One of these brine wells,
drilled with a pereussion rig about 1806,
produced 30 to 60 gallons of oil with large
quantities of gas from a depth of 475 feet
every two or three days.

The first well drilled specifically with the
object of producing petrolenm, which by
that time had attained a commercial value,
was put down by Drake in 1859 ; from it, at
69 feet, 2000 barrels of c¢rude oil were ab-
tained before the end of the yvear. With
an ever-inereasing demand for kerosene.
and later for petrol and lubricants, the oil
industry bhecame very important not only
in the United States but in many other
countries. The total world production of

petroleum amounted to about 500 metrie
exceeded

tonnes in 1859: in 1955, it
763,000,000 tonnes annually.

I S

Surface explosions at Exmouth Gulf, W.A.
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It is rather remarkable that the Middle
East, which may be regarded as the birth-
place of the widespread application of pet-
rolenim to the needs of man. did not attain
commercial  production (in the modern
sense ) until 1908, when the Masjid-i-Sulai-
man oilfield was opened up.

DRILLING FOR O1L IN AUSTRALIA

Although, by the end of the nineteenth
century, several instances had been report-
ed (and some verified) of the striking of
natural eas and oil-shows in wells sunk
for water on the Australian mainland, pet-
roleum prospecting, during that period,
and its attempted development were ecar-
ried out by inadequately small syndicates,
advised by quacks, diviners and folk with
“hunches’, lacking sorely in any know-
ledee or experience of the oil game.

The first well in Australia to strike a
sizeable flow of gas was sunk on IHospital
Hill, Roma, Queensland, in search of arte-
sian water in 1900. From a depth of 3683
feet, it produced an ephemeral supply
which 1s stated to have reached a maximum
flow of 70.000 cubic feet a day. Since then,
more than forty wells have been drilled in

...‘t L
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measure on seismometers and thus obtain a ]lit‘lurt' of rock formations below.

Phit o Ainpol  Exploration.
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The type of country encountered by drillers

secking oil al Cape Range, Exmouth Gulf,

W.A., and a rig operaling al nighl in the
same areca.

Pt s

Ainipol - Explovation

_ A snapshot of the author
e in Arab dress. Since the
- h end of World War |
F a Mr. Owen has been

actively connected with
> exploration for, and ex-
pleitation of, petroleum in
nire ccuntries, including
Saudi Arabia, Colombia.
Venezuela and Papua.

search of oil near Roma, both by Govern-
ment and private inferests. witheut
covering anything of commereial value. To
date, nearly 300 wells have been sunk all
over the Commonwealth with benefit only
to company promoters and gamblers in oil

is-

shares.

The depth of the wells has varied from
quite shallow holes in the ground to over
15,000 feet which, by the way. is a record
for the Southern Hemisphere.

OIL-SHOWS IN AUSTRALIA

The  Australian mainland is  unique,
among all areas of comparable size in the
world, for the faet that only one surface
manifestation of petrolenm, throughout its
Vast extent, has been verified by competont
experts. Even this solitary indication is
found in an environment which allows of
little hope of commercial production as it
oceurs in vesicular basalt underlying lime-
Sstone of Cambrian age in the East Kimber-
ley distriet.
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2,000

artesian water bores have been sunk to as

In view of the faet that some

deep as 7,000 feet, and that the number
of recorded sub-artesian bores and shallow
wells 18 in excess of 200000, it 1s not sur-
prising that shows of oil and gas have been
noted in a few cases: in faet, it is astonish-
ine that the number of <uch manitestations
has been so small.

Wells sunk I‘XI”'I‘T‘\"&I_\' in a search for oil
on the mainland now nwmuber about 3“”:
but measurable (non-commercial) shows ol
oil and gas have been found in only about
30, All samples of erude petrolenm derived
from Australian wells to date possess one
property in common : they contain evidence
of having undercone extensive mioration
during which nearly all of them have
sulfered chemical and physical changes.

Roma can be quoted as an example ol an
oil which has been micro-filtered through
tight (and sometimes chemically active)
channels, in part, possibly, in the gaseous
form, thus losing its heavier constituents.
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Lakes Entrance (Vietoria) has undergone
c¢hanee through passage along water sands,
and inspissation. The more recent discovery
at Roneh Range was first micro-filtered and
then inspissated when it reached the pre-
(retacceous land surface. later to have its
remnants preserved in a pocket (and pos-
sibly pockets) of basal Cretaceous sand-
stone. Both Wilkatana (South Australia)
and Woodside (Vietoria) wells have yielded
small  amounts  of  typical micro-filtered
petrolenms, and some horizons show signs
of subsequent inspissation.

C'ONCLUSION

The record of the search for oil in Aus-
tralia can not be described as inspirine.
although the fact that it is now being under-
taken by major companies backed by veunrs
of experience cives hope for the future.
Unfortunately, problems arising from the
ecological history of the mainland make
essential, for hope of success, procedures
not employved on “‘normal’™ fields and the
nse of teechniques not commonly dealt with
in text-books.

(C‘ertain oil-bearing regions, however——
notably in South America—produce oils
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which have chemical and physical eharac-
teristies resembling those of the Anstralian
samples. In addition, the eeological his-
tories of some of these areas parallel that
of the Australian mainland. It is to he
reegretted that most of the records of field
work done on the South Awmerican fields
and data obtained lie buried in the files of
private companies.

[t is to men who have gained experience
on such oilfields that Australia must look
for the solution of its many problems in
this tantalising search. Until a few vears
ago, with one or fwo notable exceptions,
most of the exploratory work for petrolenm
i Australia has had to depend on geo-
logists whose t’N]n'l'it'lll'f' did not extend
beyond *‘normal " oilfields.  Often, nnfor-
tunately, the field work was carried out by
persons witheut adequate otlfield experience
of any kind and, in many cases. with only
a rudimentary knowledge of the geolooy of
petrolenm.

The best angury for the future is the
fact that it is now being recognised that the
problems of Australian geological history
—while not being unigque—are very spec-
ial ones, partieularly with reference to oil
findinge.

Casting a Fish in Plaster

By ROY D. MACKAY

ANY an angler has caught what

he considers a prize fish, or even

A a record-size fish, and has tried to
record it for all time by photographing if

or by word of mouth of witnesses. DBut
when it comes to fish sizes no one will
helieve  stories about ‘‘extra big ones

canght many vears ago. IHere is a method
which will preserve a mueh-prized cateh
for posterity-—after the fish has been eaten!
It is a simplified way of casting, but if
must be carried out without loss of time;
therefore all the necessary materials must
he at hand before the fish arrives.
Materials requared : Good quality plaster
of Paris: two bowls (one large, one small ;
enamel or aluminium is best); clay; a

separatine medium such as parvallin wax
dissolved in  kerosene, or candle wax
dissolved in olive oil or peanut oil (substi-
tutes will usually cover the detail of the
scales) : pins; string; a flat board (or sheet
of elass) well oiled with the separating
medium ; ammonia or methylated spirits; a
cheap knife or old table knife.

Before starting on the mould, the fish
must be cleaned of any dirt or mucus ad-
hering to the seales. This is done by wiping
the fish over with water to which a few
drops of either ammonia or methylated
spirits have been added. Mucus exuded by
the fish will affect the plaster if not wiped
off, and the small amount of ammonia or
methylated spivits used will certainly not
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Fig. 1. Clay supports the firs in

position and a clay wall surrounds

the fish ready for the first layer
of plaster.

Fig. 2. The hrst layer of plaster has
been poured and “keys” scooped out. The
top or cap is now being poured.

Joins of
broken ring

Fig. 3. All parts of the
mould are assembled and
the back block 1s in posi-
tion ready for the pouring

of the cast.

|"'ig,‘ 4. The finished pmduci

trimmed and screwed to a plaque.
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affect the fish ror eating. Next, lay the
fish on the board or glass and spread out the
fins on flat sheets of c¢lay. Cut the clay
c¢lose to the outline of the fins (but not
touching) as in Figure 1. Build a elay
wall around the fish allowing a space of
at least three-quarters of an ineh between
the fish and the c¢lay wall.

Now mix a sufficient quantity of plaster
to pour into the enclosure until it reaches
the midline of the fish, 12.c., the level of the
dorsal fin (Figure 2). When this plaster
has set, scoop out a few ‘‘keys’ in the
exposed surface of the plaster with the end
of a spoon, or a knife blade. Paint over
the exposed surface of the plaster with a
thin film of separator. The top layer of the
mould may now bhe mixed and poured to
about three-quarters of an inch thickness,
forming a cap. When this has set hard the
mould (and the elay, for which there is no
further use) may be removed and the fish
cleaned for the frying pan. Plaster. when
setting, eenerates heat and., a short while
after, cools down. It is at this stage that
the plaster mould can be removed. The
ring of plaster around the fish should be
broken into several pieces to allow easy
removal from the finished cast.

Sach part of the mould is then given two
or three coats of thin shellac or a plaster
sealer.  These coats should not be thick
enough to obseure any of the detail in the
mould. A piece of soft wood is then cut so
that it will fit into the back of the fish with
plenty of thickness of plaster around it
(Fienre 3). A number of natils should be
hit into the surface of the woad to be en-
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veloped by plaster, le'_-n\'il_lg about one-
quarter of an inch protruding. This pro-
cedure allows the plaster to grip.  This
block should be given several coats of
shellae or other wood sealer to prevent the
water from the setting plaster swelling the
wood and so splitting the cast.

(asting can now proceed. Firstly, give
all surfaces of the mould with fish detail,
all the surfaces with kevs, and the joins of
the broken plaster ring, a thin coat of
separator. Place all parts of the mould
together with the cap resting on the hoard
or table.  The wooden block should be
attached to a slat which rests across the
mould in such a way that no part of the
block or nails touches the mould (Ficure
3). A weight may be needed to keep the
slat in place when the plaster is poured.
Mix the plaster and pour into the mould
up to the top level of the mould and back
block and allow to set for twenty-four hours
before removing from the mould. Large
fish will need severals bowls of plaster or
even buckets-full.  The cast ean now be
extracted from the mould and put in a
warm place to dry—not in the sun as the
cast may crack. When dry, the cast may
bhe trimmed of spare plaster and should be
oiven one or two thin coats of shellac¢ or
scaler.

Then it can be painted to the natural
colours of the fish. [t is advisable to have
the tinting done by a competent artist.

The cast can now be serewed to a shield
or wall plaque (Figure 4) and hung—a
constant reminder of pleasant times spent
“wetting a line’

Research Fellowship in Pacific Science

The Musenm's Aeting  Corator of  Molluses,
D, DL F MeMichael, has been awarded a Research
Fellowship in Pacific under the joint
Fellowship Programme of Yale University and the
Bernice P Bashop Muscum of Hawaii, The Fellow-
ship is usedd to o finanee  field  work in
New  Guinean where Dr. o MeMichael  hopes  to
be able to make comprehensive collections of  land
and  treshwater hoth  Duteh  New
Gininen Terrvitories aud  also

"
Serenee

||l'|llg'

from
Australian

shiells
amd  the

from the numerous islands adjacent to the New
Guinen const, Australian scientists have a speeial
responsibility in New Guinea, which remains one
of the last regions of the earth to be studied
roologicallyv, T'he Australinn Museum  colleetion
already containg many of the shells colleeted by
Charles  Iedley, John  Brazier, and other early
shell volleetors in Papna, and it is hoped that the
colleetions  made by Dr,  MeMichael, who las
already made one trip to the Tervitory, will give the
Auostralinn Museum  the most representative col
lection of New Guinea land shells ever assembled.
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LTHOUGH at least a quarter of a
million people visit the Australian
Museum each year, many are ignor-
ant of the full activities of the Museum

and the way in which its work contributes
to an understanding of the natural history
of the Australian Continent and the Paeifie
Islands and also adds to the sum of human
knowledge. The wealth of natural history
material in the Museum
cannot be measured in

IS Immense; its
value terms  of
money and many of the unique specimens

dre !ll'ii‘!‘l!'.‘-«'.\'_

Australia has one of the most interesting
faunas in the world.
Approximately 100
million years ago the
continent was isolated
the rest of the

when

important

and

from
world land
linking it
with other continents
were covered by the

ill‘itlf_"t'.\‘

sed. Qur  animals
were  thus  removed
from competition
with  the more highly  ovolved ones
which subsequently developed in  other

parts of the world and from the menace
of predatory carnivores.  Marsupials are
not the only Australian animals of import-
ance; others of equal inferest exist in almost
every group, inceluding sueh ereatures as
inscets, shrimps and worms.  There is an
urgent need to safeguard this strikine and
unique fauna and by continual research to
make it better known, The Museum is con-

cerned  both  with  conservation and  re-
search,  An important duty is also to
create and make known publie interest in

the continent and

Australians )

the natural history of
to  bring  home  to
muderstanding of the interest and bmport
heritage,

ance ol Illl'il'

The white man on arrival in this con-
tinent found a dark-skinned people, physi-
cally and culturally distinet from other
peoples of the world; a people moreover
whose art, material c¢ulture, economic life,
social organisation, religion and magic are
of  ercat  interest
and offer important
fields of study to

the scientist.  The
layman also  finds
the ecustoms and

ways of life of these
early mmhabitants of
the country a sub-
Jjeet of never ending
mterest, By  re-
search in the field
and with its collections, the Museum fur-
ther helps our knowledge of the Aborigines
and their culture and makes the results
of this work available in its publications.
Interest in aboriginal art has pro-
moted by the publication of a booklet on
Australian Aboriginal Decorative Art.

bheen

For more than a century the Museum
collections have been constantly inereasing.
Treasures have poured in from all parts
of the continent their
thousands. There arve, for instance. more
than half a million alone in the
Musceum colleetions.  Thousands of bivds.
mineral

and are housed in

shells

rock and specimens  and  Fossils
from all geological ages fill row after row
of cabinets.  There is possibly a quarter
million the entomological
filledd with

fishes., reptiles and marine animals of all

1sects in
Store

of a
colleetion. rooms  are
sorts and also witly specimens  depicting
the life of the fast disappearing Aborigines
and of other ]ll'll[lll'.‘-\ ol the Pacific Region.

The Muscum exchaneoes speeimens with
other museums in Australia and abroad to
fill L ps and "Ill'il'll IS collections coner-
ally. Members of the public make @ood s
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of the collections, and not only as casual
visitors: architeets and interior decorators.
for example, consult the aborieinal matep-
1al in the course of their [‘I'Ufl'HHil)ll;ll
duties. and art students regularly visit the
cgalleries on sketehing expeditions.

Behind the Museum collections are many
stories of adventure. Specimens have been
sought and obtained from all parts of
Australia, from deserts, rain-forests and
the Great Barrier Reef. They have been

collected in New
Guinea and  other
1slands, from the

oreal ice-covered con-
tinent of Antarctica

and from dredgings
in - seas  extending
from the tropies to

sub-Antaretica and
even off the Antaretic
Continent itself.

Specimens brought in by members of the
public are often of great interest and im-
portance and many rare ones have heen
added to the collections in this way: also
many new  species have been  deseribed
which bear the latinised version of the don-
Or’s name.

[Information is always appreciated by
the Museum authorities on any finds of
natural interest. In the past, investications
resulting from various sources of infor-
mation have vielded startling results, such
as the most perfeet specimens of ancient
armoured fishes ever found in Australia.
These extinet fishes, more than 350 million
yvears old., were found during road excava-
tions near Canowindra. Information from
Berowra Waters, near Syvdney, resulted in
a trail of footprints, made by an extinet
reptile about 200 million years ago, being
added to the collection.  In several cases,
aboriginal stone implements found in the
country have proved to be unigue.

Every specimen in the colleetions s
registered, labelled and eatalogued. 11 s
difficult for the casual visitor as he strolls
throueh the Muscin galleries to appre
clate the tremendous work involved., Some
of the card parts ol the
collections have taken vears to complete

catalognues of
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and work still proceeds on others. Never-
theless any particular specimen can usu-
ally be produced for examination at short
notice.

Although the exhibits in the galleries
are only a small part of the material stored
in the Museum their display and arrange-
ment is one of the most important funetions
of the Museum. This 1s because the gal-
lery exhibits provide the chief means of
communicating a  knowledege of natural
history to the general public in a readily
understood way. Rearrangement of the
agalleries is constantly taking place and
attractive, well illustrated ** story '’ ex-
hibits, using a limited number of carefully
selected  speeimens, are now taking the
place of the ' row-upon-row ' system in
the older exhibits. Thus the Museum gal-
levies when rearranged will provide a clear
picture, not only of the animals and
Aborigines that live in this country. of the
fossil remains of animals which have passed
away, but also of many of the more inter-
esting  facts of
the  biological,
geological  and
anthropological
Hl'il’l]('(‘-“i.

a dead

live and not
place. It is alive with the spirit of explora-

The Museumn is a

tion and the exeitement of research and
because of the great interest in the natural
wonders of the Australian Continent the
work done in this Musenm is perhaps more
faseinating than in any other.

As a centre of research the Australian
Muscum is visited by scientists from all
parts of the world who study the zoologi-
cal, geological and anthropological collec-
tions. The scientifie staft of the Museum is
constantly engaged in research. Compara-
tive work with world-wide faunas is under-
taken and many interesting and important
discoveries are made.  New animals are
coustantly  being  discovered and  made
known to sceience. Some of the results of
these vesearches are published in the ** Re-
cords 7" and the ** Memoirs 77 of the Aust-
ralian and these are distributed
to seientific mmstitutions all over the world.

Museimnm



158 THE AUSTRALIAN MUSEUM MAGAZINE

Many suppose that the Museum is con-
eerned only with matters which bear little
practical relation to every-day life. This,
however, is not the position as the following
few examples will show.

The marvine zoologist in collaboration
with the Maritime Serviees Board and the
Queensland Forestry Services has earried
out research into the destruection of timber
bv marine organisms. This provided data
on which wholly sticcesstul remedies have
bheen based. Investigations have been car-
ried out in regard to the stomach contents
of birds thought to be harmful to agri-
culture and fisheries; poisonous snakes and
spiders are studied and harmful insects are
identified ;
information
has been sup-
plied  enabl-
ng fishing
companies to
commercially -
exploit new regions; a geologist has made
known the qualities of building stones in
New South Wales and has helped a great
deal in the gemstone industry; the study
and its application to strati-
agraphy has assisted field geologists and
mining cempanies.

The list of these economic activities
could continue. They are not small things
but are of real value to the nation and the
community generally.

The prevention of indiseriminate killing
of the wild-life of Australia is of vital con-
cern to the Museum. A State Fauna Pan-
el, on which two Museum scientists serve,
now deals with this problem which is one
of great urgency as many species have
alveady become extinet within the history
of white man in Australia.

Equally important is the protection of
aboriginal relies, sueh as rock eneravings
and paintings, arrangements of stones, car-
ved trees and burial gronnds throuehout
the State. The Museum has had a nnmber
of these relies reserved as national moenu-
ments, and it has for many years
pressing the Government to enact legis-
lation and to set up a panel ol interested
people to deal with the problem of their
conservation generally.

The library of the Musceum. with over
31,000 bhound volumes, is

of fossils

heen

O1e of
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the largest  and  most  comprehensive
natural history libraries in Australia.
It is used not only by the Museum

staft but also by many
seientific workers in
IMUSEs, Universi-
ties and other insti-
tutions in the (‘om-
monwealth and New
Ziealand.

The Australian
Museum Magazine is
published  for the
benefit of all persons
interested in the natural history, geology
and anthropology of Australia and the
Pacifie Islands.

e,

e gL

The articles are written
in a popular mannrer and are well illust-
rated. The Australian Museum Magazine
is published quarterly. The annual sub-
seription is only 9/- including postage.

Most officers of the Australian Museum
spend portion of their time in the field and
have in the past been selected as members
of important scientific expeditions. In this
way natural history specimens are collected
and the habits of our native fauna and the
environment in which they live are studied.

The wealth of natural history material
housed in the Museum allows a realistie
approach to the study of the Australian
fauna in our schools.

Many school classes make regular visits
to the Museum as an integral part of their
Natural Science or Social Studies courses.
These visits are arranced throneh an
Education  Officer, who is a trained
teacher. The lessons  of  the elasses
are illustrated with films and the aetual
handling of specimens by the pupils, fol-
lowed by a guided visit to the appropriate
vallery exhibit.  For those c¢lasses too far
away to come to the
Musenm, a  comore-
II*‘IIHi\'v ln:in collee-
tion  of  specimens

and  photographs s
bheinge assembled,
Leaflets on Austra-
lian mammals,

'«'llill(l'.\_ r-:]iilli'["-;.
Great Darrier
Australian

the
Reef,

Abori-




"]ll“
| A

1957

Marci 15, AUSTRALIAN

oines  ete.,
are sent
to children
when re-
quested.
For the
vear ended
30th June,

1950, 2,187 school  children  visited the
Muscum to attend the natural history
classes.  This number has now inereased

and for the year ended June, 1956, 10,301
children attended the celasses.

During school holidays a programme of
films is shown at the Muscum for children.
These have proved extremely popular to
the 40,000 ¢hildren who have viewed the
films since the series started a few vears
Ao,

A series of twelve free **Popular Science
Leetures’™ is delivered each year, each one
being illustrated by lantern slides or films,
Discussion is eneouraged at the conelusion
of the talks.

A large mail reaches the Museum daily
from lay and scientific persons seeking
knowledge of matters on which Museum
staff members can give authoritative infor-
mation. Many people make their inguiries
in person.  The Museum staff nun'ihv_m 00
and comprises  Curators and  Assistant
Curators. a Librarian, an Education Offi-
cer, Preparators, Clerical Officers, Techni-
eal Assistants. Artificers, and Attendants.

[
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It is possible that some visitors, espec-
ially those from overseas, may suppose that
the Musenm. becanse of its name. is a
Commonwealth institution. There is as
vet, however, no Australia-wide natural
history musenm. The Australian Museum

is maintained from State Government
funds though its activities are by no

means confined to the State of New South
Wales. It takes pride in its name, to which
it lays claim by virtue of being the oldest
and  greatest natural history musenm in
the Commonwealth,

Frequent visitors to the Museum may
consider that changes in the exhibition eal-
leries take place over-slowly. The reason
for this is that such changes take muech
planning, both from the scientific and
design angles, and also a great deal of pre-
paratory work before they ean be put into

effeet.  They are also costly.

In many countries patrons of musenms
finance alterations, ranging from the recon-
struction of a whole gallery to the provi-
sion of a single exhibition unit. The Anst-
ralian Musemm has in the past received
some help of this nature and is always
anxious for future benefits.  There can be
few more fitting wayvs in which a publie-
spirited eitizen who takes pride in onr
heritage can express his appreciation to
his fellow eitizens.

Gold and telluride minerals from Kalgoorlie,
W.A.

Mr. G, Spencer Compton, formerly Chief Lee
School of
with
silver telluride
krennerite.,

turer in Geology, Kzlgoorlie Mines,

recently and  brought him

the gold
5y Ivanite

\'i-ilv(i .“;\'1“.1'.\

a4 fine colleetion of and

minerals, calaverite, and
Kalwoorlie is one of the few localities in the world
where these minerals oceur and the specimens were
It is likely that no better examples

Also included

ontstanding.
hstd ever been displuyed in Sydney.,
in the colleetion were some fine gold speeimens.
It was not possibile to display them publiely but
left in the eare of the Curator of
fow days and viewed by
people ineluding members of the stall,

they were

Minerals for wWere
mterested
and students, of the Sehool of Mining Engineering
and Applied Geology, NS.W, University of Teeh

nology,

Book for Colombo Plan Countries

The book Farrved Animals of Australia, by the
Australian Muscum’s Curator of Mammals (Ellis
Troughton ), recently seleeted by the Com-
monwealth Government as one of three representa-
tive cduestionnl works for distribution in countries
embraced by the Colombo Plan.  This selection of
ong thousand c¢opies of the book, which first
appeared in November, 1947, is regarded as a
quite execptional order by the publishers (Angus
and Robertson),  As s result, publication of the
Seventh (Revised ) Edition has been planned  for
carly this year. An American Edition was pub-
lished by Charles Seribner’s Sons of New York
i 1947,

wWis

Sea Mats and Sea Mosses

Since the resignation of Mr, A, A, Livingstong,
the Muscum hes lneked the advantage of o worker
on Bryozon (Sen Mats and Sea Mosses), Reeently
the  Departinent  of  Invertebrates had  the
voluntary help of Mure, L., student of
this group,

]l:‘..‘ﬂ'
Thomas, i
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Adaptive Radiation of Trapdoor
Spiders

By BARBARA MAIN

T is often observed that the related
forms of a group of animals may

occupy distinetly different situations
and cach is specially adapted to its own
particular environment.  Such adaptive
diversity of various animal groups attracts
the attention and study  of  biologists.
Some vears ago | was prompted to investi-
cate the adaptations of the Western Aus-
tralian representatives of a particular
oroup of trapdoor spiders (of the tribe
Aganippini).  The following article is a
summary of the findings of this study.

The spiders of the tribe Aganippini show
a striking sequence of adaptation to habi-
tats ranging from moist forest situations to
desert environments. Before discussine the
spiders themselves a few points must be
noted about the country in which they
oceur. The eeneral environment of south-
ern Western Australia ranges from a forest
environment throueh woodland to acacia-
cserub  (mulga)  and  saltbush  steppe
(Nullarbor Plain). This corresponds with
o deerease in the rainfall from the coast 19
the north-east and cast where the conntry
becomes progressively drier.  In facet the
mulega and saltbush steppe are technically
deserts. These vegetation zones provide the
following major habitats:—

(1) The forest and woodland zones
|1l‘|:\‘i||l‘:—

(a) moist  situations  of  litter

formed from the wide flat

leaves  of  sueh  trees  as

eucalypts and banksias (sueh

a habitat I call “spatulate-
litter’) ;
(b) relatively  moist  habitats

(ereek banks and elay-pans) ;

dry habitats around the bhases
of casuarimas (she-oaks) and
acacias  (jJam  trees)  the
‘leaves” of which provide a

eround  cover  of  needle-
shaped litter fragments (such
a habitat I term ‘linear-
litter’).

(2) The mulga serub provides only
one type of habitat, the litter area
at the butts of the trees (again
linear-litter’).

(3) Finally, one habitat predominates
on the saltbush flats of the
Nullarbor Plain, 1.c., the bare

ground of the clay-pans.

The aganippinid spiders show a sequence
of adaptation, represented by three demin-
ant levels corresponding with a change
from a moist to dry environment. The
relationships between the adaptive levels
and the environments occupied are shown
in Figure 1.  Associated with the change
in habitat the spiders exhibit two main
lines of adaptation. The first is associated
with the reduction of water loss through
the skin (cutiele) of the animal and the
second is directed towards a more efficient
feeding method when the food supply is
sparse.

A thick abdominal entiele, possessed by
cortain species, prevents loss of moisture

from the body. For instance Idiosoma
nigrum has a tough, spiny, selerotised
abdomen in contrast to the soft, hairy

abdomen of Agawippe latior.

Animals which live in habitats having an
abundant food-supply. such as the spatu-
late-litter of Ewvcalypl-Banksio assoeiations,
and  which  have the burrow opening
amongst the litter, seize their prey lrom
within reach of the burrow entrance but
without emerainge, Similarly  animals
oceupying creek banks and elaypans, seize
IF'g. 1. (opposite page) : Three dominant ' adaphve
levels " exhibited by aganippinid trapdoor spiders i their
adaptive trend from moist to dry environmert. Nole

association of habitat, behaviour and morphology.
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ASSOCIATION OF HABITAT | BURROW STRUCTURE , BEHAVIOUR AND MORPHOLOGY  IN
AGANIPPINID TRAPDOOR SPIDERS
HABITAT BURROW STRUCTURE BEHAVIOUR MORPHOLOGY
\
PRIMITIVE' ADAPTIVE LEVEL o
Ul g Poor eyesight
— .
AT smail wide-
spread eyes
Dense spatulote  litter
(Euculyp:-aonkmq uuo::ut-on) i
of forest floor . Moist Animols feed at burrow | 'S slm:um;gI cupuld
4 eyes diregte
situotion entrance amongst litter, (’{—\ ( li &
Burrow with never vacdte burrow . et
fragile litter
door opening
amongst litter (2) Short stout legs
(3)
Seft  hairy
abdominal  cul-
icle
@} ADAPTIVE LEVEL
= (1} i
w Open situations | relot= Moderately efficient eyesight
o > : Flap like soil
i ively moist
door moderately en-
ROMIEDRM eSS larged appoxim-
wl creek banks ated eyes
= ot (creek banks)
i—
% forests Animals  seize prey within
(s] slightly depressed coput 1
< reach of burrow , do Y PrERRCE; Sopvry
directed partly to side
e W i not completely emerge
6 ‘S5t 3tdy ™3 Cork like soil @) Shahtly ‘elenpated s
' L}
claypans W/ W o doar
ot B¢ (3 Slightly sclerotised abdom -
% woodiady inal cuticle
= S l (:ruy pans)
o | \
w |
a
2 'ADVANCE D' ADAPTIVE LEVEL
(1}] El’ll:u_cnl eyesight
___/"%‘s-____ grossly en-
QQQ larged approx
Linear litter  dry habitatls fq:@f imated eyes
,"!;J'-'.].‘ ’
sheoke groves Q’J /
of depressed copul | eyes
\/ forests - = Animals feed by detect- . took lin all
7 S directions
oR = == = ing prey on twiglines B
\ " i e i - e
sheoke or jam’ groves // . 7 - then running out of
of g ¥ I h
o & | \ burrow in pursuit of t2) Long thin legs
wondiands f ! h
) \ 3oy ¢ Hard spiny corrugated
e = : Light litter door , walerike abdominal cuticle
S e wigs ottached to burrow
== P
y rim
J ,q(f > £
J‘.' ;_'L_'j mulga  scrub
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prey within reach of the burrow. However
animals in dry environments (that is, linear-
litter at the butis of casuarinas or acacias)
have a very different technique of prey

capture. These animals have been seen to
colleet twigs and attach them singly, with
silk, in radial arrangement, to the rim of
the burrow (Figure 2 illustrates this type
of burrow). These twies are then used
as “‘feeling-lines™ for detection of prey.
Spiders have been observed sitting in the
burrow with the tips of the legs on the
rim-ends of the twies. Movements of in-
seets on the twigs stimulates these spiders
to run out of the burrow alonge the twigs in
pursuit for perhaps several inches. In this
way the spider greatly inereases the area
from which it can obtain prey, which is of
obvious advantage if the prey is sparse.
Looking again at Figure 1 we note that
associated with the different methods of
feeding, that 1s with the behaviour, which
varies in the distinet habitats, there are
certain types of structure of the animals
which represent three distinet adaptive
levels. We find that the spatulate-litier
dwellers have the head (ecaput) raised and
sloping in sueh a way that the small, wide
spread eves are directed only to the front.
The poor vl\'i"@i_‘_'h‘! of these animals s assoed
ated with the faet that in the litter these
animals would in any case be unable to see

AUSTRALIAN MUSEUM
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Fig. 2. Burrow in
“linear-litter”  type of
habitat, of the trap-
door  spider (Caius
villosus Rainbow),
showing twig wafer-type
door and attached twig-
lines which are used as

feeling-lines  for prey
detection.
1'hoto, V. N. Serventy,
prev at any distance. Also sinee these

animals do not vaecate the burrow there has
been no selection for eves being directed
any way other than anteriorly. Such ani-
mals also have short stout legs, adapted for
supporting the thickset body within the
burrow.

Next it is noted that the spiders inhabit-
ing bare ground situations (ereck banks
and claypans) have moderately enlarged
eves, which is associated with seeing their
prey in the open. The legs of these spiders
are also slightly longer and thinner, which
is advantageous for quick movement partly
outside the burrow.

I'inally, the twig-lining animals have a
flattened carapace enabling the eyves, which
are grossly enlarged and approximated, to
see 1n all direetions.  This is of great ad-
vantage when pursuing prey for some dis-
tance from the burrow. Similarly the legs
are long and slender, adapted for running
quickly on the flat surface outside the bur-
FOW.

|;_\' ]'lll'|||l'l' reference 1o I“i'_‘lll‘i.' ] 1 1S
apparent that not only is the behaviounr
(feeding  method) and  body  strueture
(morphology) of the animals modified n
adaptation to the different habitats, but
1|Il'_\' constriet ;llm} gli”'l-['p;” 1'II{II'.‘H"
teristic tvpes of burrows.

and
the

doors to
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Fig. 3. Burrow in “clay-pan” type of habitat, of

the trapdoor spider (Aganippe occidentalis Hogg),

showing heavy cork-like soil door which preverts
flooding of burrow.

Phoco.—Anther,

Dwellers in spatulate-litter have thin, fra-
vile doors made of silk-bound litter frag-
ments.  Those in open situations have soil
doors: if in ereeck banks then doors are thin
and flaplike, while in claypans doors are
thick and corklike (see Figure 3). Sueh a

THE AUSTRALIAN MUSEUM MAGAZINE

163

corklike plug effectively prevents the bur-
row being flooded when the bare eround is
inundated after rain.  Finally. the twige-
lining animals which run out of their bnr-
rows to catch prey, construct thin, wafe)-
like doors of litter fragments, that are very
light in weight and stand open unsupported
when flung up as the animal pursues its
prey.

Thus it is found that, associated with
different habitats, there are particular he-
haviour patterns, burrow types and strue-
tural complexes (see again Kigure 1), And
it is significant that the various species,
representing the different adaptive levels,
have apparently been derived from a com-
mon ancestor by its expansion into several
types of habitat where genetic recombin-
ation and natural selection have operated
to produce forms which are modified, bhe-
haviourally and structurally. This seleetion
continued until some forms are now com-
pletely adapted to the special demands of
cach type of situation occupied. At the
same time, over a wide geographic ranee.
the animals have become partially isolated
into locally adapted populations, some of
which are now reproduetively isolated and
represent a related group of species. It is
this adaptive expansion, resulting in an
array of related species, that biologists eall
a radiation,
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Exploring Between Tidemarks

V. Some Animal Communities of Rocky Shores

By ELIZABETH C. POPE and PATRICIA M. McDONALD

HE inter-relationships of all  the

animals on a well-populated rocky

shore are so extremely complex that
it would take more than a lifetime to work
them out properly. In order to learn some-
thinz about the pattern of part of such an
animal community from a loeal rocky
shore the authors seleeted the oyster band
in Middle Harbour, Sydney. The oyster
community was chosen because it is a well-
defined association in which most of the
habits of the animals are known owing to
their economie importance to the oyster
farmer.®  Another important factor in-
fHuencine our choice of locality to work was
the fact that in Middle Harbour the oyster
band forms a natural community (eultiva-
tion of forbidden owine to
possible pollution of the waters by street
drainage  from  surrounding suburbs).
Beeanse the oysters cannot ba sold, the area
is left largely nntouched by humans.

ovsters s

The Oysrer CoMMUNITY

The ovster ((Crassostrea commercialis)
covers the rock between the levels of high
and fow neap tides to the apparent exclu-
sion of almost all other species and the
authors counted up to 400 live oysters per
square foot. Some were young, as a new
settlement of oysters had taken place fairly
recently, but always the oysters in this
band are small and stunted owing to over-
crowiding. Where ovsters are grown com-
merceially, some of the spat that settle are
removed by the ovster farmer so that fewer
and bigeer oysters are produced in a given
area.

[n making this count of oysters the
specimens were removed from the roek and
kept in a bucket for later cheekine, All the

“Ref, T, €
ZINE; 11, (5-8).

Roughley’s articles, Tuais Maca-

creatures which were attached to them or
sheltering among them were also gathered
up for later sorting and counting. There
were many more animals present than one
would ever imagine could be found in so
small an arca. For instance among the 400
oysters in that one square foot were abont
370 voung  Bembictiwn  periwinkles, 170
tiny limpets, 44 barnacles, 60 small red-
clawed erabs, about 30 tiny bivalve shells,
16 shater-like Pillbues and 20 rugeed Vene-
rupis bivalves. 16 tiny corrngated Ellobiid
gastropods, 16 mussels.  several oyster-
boring molluses and numerous amphipods
skipping about like fleas, plus a few ribbon
worms and  bristle-footed worms, These
were the low water inhabitants, but during
high tide fishes and other oyster predators
like the mangrove erab and the larger
carnivorous molluses (Hairy Oyster Borer)
would move in over the oyvster zone.

Foop WEeEBR IN TiE Ovsrer CoMMUNITY

The ovster, which is the dominant animal
in the community, derives its nourishment
from plankton and probably also detritus
floating in the water. Now the basie link in
any food chain is always of a vegetable
nature and in the case of plankton this
final link is provided by the diatoms. So if
we envisaee the food c¢hain of one of the
carnivores preving on the oyvster we would
find a relationship like this:

Black DBream eols
and detritus.

When considers, however, all the
inhabitants in this community and their
food relaticnships. it is obvious that some-
thing much more imvolved than a series of

oyster cats plankton

one

I'He Ovster CommunNiTy (see diagram opposile) -
Dark arrows point from eater to eaten. Broken arrows
indicate some relationship other than eating.



EATERS OF OYSTERS

FISHES
Black bream l:.-]mrrh‘ha_f:u_};rm auslralis) .
Toado (Sphaeroides hamiltoni).

Eagle Ray (Muyliobalis australis)

CRAB
Mangrove Crab (Scylla serrala).

FLATWORM
Wafer (Notoplana australis )

CARNIVOROUS MOLLUSCS
Oyster Drll (Bedeve hanleyi).

Hairy Oyster Borer (Monoplex australasiae) .

? Mulberry Shell (Morula marginalba).

OYSTER COMMUNITY

(Crassostrea commercialis ).

PLANKTON AND DETRITUS
Microsc opie floating plants and animals,

lllillLlll' lJL'lJII.\, inlll(’llﬂ. bl.ll[;ll.'{' li\'illg

diatoms

J

LIVING AMONG OYSTERS

MUD WORM (Polydora sp.)

An irntant to the oyster.

BORING SPONGE (Cliona sp.)
# | Living in shell of oyster.

OCTOPUS (Octopus cyaneus)
Uses oyster shells to build its nest,
- # dcstm) ing young oysters n the

- process.

SHELTERING AMONG OYSTERS

Molluscs: Limpet (Chiazacmea flammea mimula).

Ellobud (Laemodonta lirata).

Bivalve (Lasaca australis),

b w  (Venerupis crenata).

Mussel (Modiolus confusus).

Crustacea: Red-mppered Crab
(Sesarma  erythrodactyla).
Pillbug (Sphacroma quoyana).
Sandhoppers (Amphipods).
Bamacle (Balanus amphilrile).

Fish: Oyster Blenny (Dasson steadi).
. (Cymeichthys anolius).

Worms: [Polychaeta (Nereids).
Ribbon Worm ( Nemerteans).

Penwinkle (Bembicium keilmannseggei).
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food c¢hains exists.  This complex is called
a food web. Thus, to take a simple case, if
the food chain mentioned is placed in its
correct relationship to some of the other
organisms in its environment, a jig-saw-
like pattern is disclosed. The Black Bream
eats ovsters, which in turn feed on plankton
and detritus, but the shelteringe
among the oysters also feeds on plankton
and detritus while the carnivorous oyster
drill may feed on either the ovster or the
The Black Bream eats the

munssel

also

mussel,

5

Bay,

A w:‘-l|-dvve|c[u-d oyster band at Sailor's

M i{l{”(_‘ Il d rlmu &9 S}’dll(’y :

mussels. This interlocking of filter-feeders,

predator and  prey, scavengers, ete., is
typical of any shore animal community.
Thus it is evident that no animal can live
solelv unto itself. It is merely part of that
complicated meshwork which is called the

food web of its community.

PyRAMID OF NUMBERS

As has been deseribed. plankton consists
of a multitude of different kinds of plants
and animals, many of them microscopie in

AUSTRALIAN MUSEUM
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size, and literally millions of them may live
in a single pint of seawater. The oysters
feeding on this abundance of plankton are
much fewer in numbers and there would
certainly be only a few Black Bream feed-
ing in any one lined by an oyster
band. Thus the planktonie plants forming
the first link in this food chain must of
necessity ereatly outnumber the ovsters,
while these in turn are far more numerous
than the ultimate link, the Black Bream.
This relationship of numbers in an animal
community has been aptly called the
pyramid of numbers, the plankton oceupy-
ine the base and the Bream the apex of the
pyramid. This relationship of numbers
holds true for food chains generally.

cove

Not only are the animals nearer the hase
of the vyramid greater in numbers than

those nearer the apex but they are usually
size and less well adapted

}" Y
"

much smaller in

Clese-up of the oysters; limpets, periwinkles and

other animals live among them.

Pliotos K. Frong
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to protect themselves from their enemies.
Applying this to our example we notice
that the animal plankton are microscopie in
size and can only float passively about.
They are consequently at the merey of any
lareer and stronger swimming predators.
The ovster which feeds on this plankton
may be larger in size, but it is fixed to the
rocks and might seem to be an exception to
the above gceneralizations. However, food
is brought to the oyster by its own efforts
the beating of ecilia on its gills creates
water currents which suck food through
the straining mechanisms whenece it is con-
veved to the mouth, As large volumes of
seawater can be filtered by an ovster it has
no trouble in catehing plenty of food. Its
shell proteets it very well from most
enemies but the larger Black Bream has
teeth adapted for smashing open the shells
of ovsters and mussels. The Bream’s swim-
ming habits enable 1t to seek out and break
oft food from rocks and whart piles It
relies on speed and eyvesight and other
senses to outwit its enemies.

HivbpeN or Cryprric FauNas

There are a number of animal com-
munities just as intriguing as that of the
ovster band and any one of them is worth
investicatine to make a ecensus of the
animals found in the group and to work
out their biotie relationships and  tood
webs, One well-defined community is that
of the ¢rusty growths of Galeolaria worms
which, when carefully broken up and
searched reveal a whole world of little
animals—the sheltering or eryptie species
of worms, crustaceans and molluses—living
in the spaces between the limy worm tubes,
finding there a sate haven from breaking
surf and from larger marauding enemies.

Other communities worthy of investiga-
tion are (1) a bed of mussels (or clumps of
mussels on a whart pile) or (ii) the fauna
of the short turf-like mats of seaweed which
orow on some ol the onter edees of some
rocky headlands, In faet, it is only when
one investicates closely the eryptic species
that hide away so cffectively during low
tides that the wonderful diversity of rock-
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dwelling animals is fully realised. The
numbers of different kinds of animals to
he seen in the average zoological gardens
wonld be insignificant by comparison with
the numbers of different genera and species
(even of the highest group like Phyla) to
be found during one low spring tide on
rocky reefs at Bottle and Glass Rocks neay
Vaucluse, Syvdney:  Shellharbour. or
Angowrie Point, to mention three well-tried
collecting places in New South Wales. For
this reason the seashore is a favourite area
for training students in field studies in
zoology and ecology—so much can be seen
in a comparatively small area.

So far our explorations have dealt only
with animals living on the upper surfaces
of recks and nothing has been said of
animals under rocks. By doing so the
anthors have kept to the last what they
believe will prove to be the most interesting
animal communities for the newly-fledeed
explorer. The late Professor Wood-Jones
likened the turning over of a drab coral
boulder on the reef at Cocos-Keeling
Islands to the opening of a jewel case—so
many  beautifully  shaped and rarvely
coloured animals were disclosed. The same
is true of our own ocean rocky reefs. It you
can find a shore where reasonably sized
boulders lie near low water level in a place
not dangerous to work, by turning over the
rocks  you will discover this zoological
treasure-trove for vourself. Sea urchins of
four or five different species shelter there,
highly coloured sponges and anemones,
worms of at least twenty different kinds.
prawns, small perky reef fishes such as
Clinefishes, Tommyfish and Gobies will be
seen. Hermit erabs and ordinary erabs of
several kinds may seuttle for shelter as the
boulder is turned or alternatively sham
dead to escape notice. Many brittle stars
and lots of molluses will be uncovered
ranging from rarer cowries and small bi-
valves to large black Elephant snails and
the many beantifully coloured and senlp-
fured chitons. Soms of the latter will roll
themselves up  like armadillos and bowl
down the rock to safety on the sea floor. In
such a short account as this no attempt can
he made to list even the most common
creatures that will be seen. Many of the
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animals, however, can be identified by look-
ing through back numbers of this Magazine
or by reference to books like Awstralian
Neashores, Australian Shells, and Nalure-
craft in Australia ¥

CoxsprvATION 0F FPauxa UNpErR ROCKS

At this stage, however, it must be urged
upon the explorer of the tidelands that
wanton destruction is at all costs to be
avoided, and that wholesale turning of
rocks and leaving them bottom up is as
destruetive to wild life as the careless cut-
ting down of trees on the land, or other
crimes acainst flora and fauna. So as soon
as vou have examined the fauna below a
rock., turn back the rock to ils original
position. By doing <o the balance of nature
can return to normal much more quickly
than if you leave the rocks so that all the
former dwellers on the dark, sheltered
underside are exposed to the light of the
blazing sun and the drying winds of low
tide. The eryptie fauna is not adapted for
such conditions. Conversely the dwellers on
the npper sides of the rock fare just as
badly. Especially would we urge this
matter of conservation on those European
immicrants from Mediterranean  shores
who love to colleet sea urchins along the
rocks and eat their delicions roes. So many
of them leave a trail of overturned boulders
to mark their path. After such treatment
some of these rocks will not have normal
faunas for 2 to 3 vears. So prolifie is the
rate of breeding of most shore animals that
one season will ensure recolonization of the
vocks  provided the boulders are turned
hack to their oviginal positions. As men-
tioned in another olace all shore animals
are adapted to their niches and there are
few more highly adapted groups than the
under-rock fann:a.

# Published by Angus and Robertson (Sydney
and London ), and Georgian House, Melbourne,

Hlustrated nppu.sl'h' o I

reck lt-dgv,
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4. Sea urchins have mined holes in this rock as an added protection. 5.
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Rare Beavry 1x Cryperic FAUNA
[mmediately one is struck by the fact

that botih in colour and in the structure of
the body or shell, members of the eryptic
fauna tend to be respeetively brighter and
more delicate than their relatives from the
upper surfaces of the rocks. Comparison of
the c¢hitons, the molluses, and the tube
worms from the two habitats will at once
show this ¢learly and much of the delight
of shore collecting is provided by finds of
are beauty among the eryptie animals.
Should it be possible and not dangerous, a
visit to a boulder reef during a low tide on
a late summer evening or after dark will
be very rewarding to the shore fossicker,
for many of the erepusceular, under-rock
species come out and wander freely over
the rocks in suitably moist surroundings.
With a headlight on (to leave both hands
free for notetaking) much can be recorded
of the habits of these shyer species during
such exenrsions:; fun may also be had
taking flashlight photographs to record the
habits of these dwellers in dark places.
Extra care must be taken to watch the sea
for any danger and one should never go
alone on sueh an expedition in case of
acceidents.

SOME PECULIAR  ASSOCIATIONS— P ARASITES

AND COMMENSALS

The seashore has its share of animals
which parasitize one another and perhaps
the most peculiar one is the barnacle
Sacenlina which parasitizes erabs, attach-
ing itself just underneath the tail. Enter-
e the tissues of its host it chanees the
physiology of male erabs so drastically
that thev change sex and become female.
The authors have seen males of the crab
Heteropanope servatifrons from sandy mud
flats affected in this way. Other notable
parasites that may be found are the tiny
white Chryseulima castropod snails boring

An overturned boulder near low tide mark reveals numerous chitors and sea
urchins. 2. A britle star slithers down a rock to safety.

3. Purple sponges living under an overhanging

A sample of

the animals of the oyster community photographed during sortirg and counting.

Four top photos . (L Pope.
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into the arms of the prickly seastar, C'os-
cinasterias calamaria, or the sponge ('liona
which bores in the shells of molluses,
notably oysters.

Where two animals live together but
neither seems to harm the other, and one or
possibly both derive some benefit from the
association, they are called commensals.
Some notable commensals on our shores are
the sponge crab, Hyastenus diacanthus,
which carries on its back a complete cover-

ing of gerowing sponge. The crab s
camouflaced and protected while the

sponge is safely anchored and yet 1s trans-
ported about by the crab and can thus
enjov “‘eood fishing '’ in a variety of places
rather than in one fixed spot. A red com-
mensal amphipod (sand flea) may be found

AUSTRALIAN MUSEUM
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livine instde the bodies of Cunjeyoi
ascidians and a classic example of com.
mensalism is the case of the Chaetopterus
worm and the crab Polyonyr which live
together in the Chaetopterus’s U-shaped
tube.i

In this artiele it is impossible to do more
than  merely hint at the fascinating
examples of the animal inlm-—l'vlatimlshipé;
to be seen on our shores. There is only one
thing to do about if. Go out vourself and
have a look.

Neat issue: Hints for Shore Explorers.

I Ref. E.
(3): Chaetopterus—a
Worm,

Pope’s article, THis MagazixNg, IX.
Strange  and  Beautiful

Book Reviews

CowRY SHELLS 0F WorLp Segas: By Joyee Allan,
F.R.Z.S, Georgian House, Melbourne pp. i-x, 1-170,
pls. 1-15 (6 coloured). THustrated by the author,
Price, £3/3/0,

Miss Joyvee Allan is well known to readers of
Tris MacaziNg, for her series of excellent arti-
cles on shells which have appeared over the years,
Several yvears ago, Miss Allan’s fivst hook, Austra-
lian Shells, was published and met witn an enthusi-
astie reception from the many shell collectors whao,
till then, had been without a general work on the
subjeet,

Now, us a crowning achievement to Miss Allan's
carcer, 0 companion volume has appeared, dealing
with the shells whieh are the perennial favourites
of all colleetors—the Cewries, This hook is a first.
class account of one of the most diffieult groups
of shells (from the point of view of elassification )
and should prove of vilue to both professional
malacologists and amateur colleetors,

I'I’:u'Iil'::”_\' every known, li\'ill;,{ S]II'I'il':-i. of cowry
is deseribed ana the other elosely related ;_{!‘unl;:c
(the Trivias, Calpurnas and Eratos, ete.) are in-
|'|Ilri|-tl, ,\l:llll\' are ﬁgllt‘l'||. ||I|- l'llhllll'l'll |||:|l|'.-=
being esoecially beautiful, and the speeies ean he
casily identificd.  There are very few typographi-
cal errors and some of the omissions of the earlior
volume have heen remedied,  Thuas there is a tfall
seientifie index as well as a comprehensive list of
the more important references. A usetul list of
which Australinn waters s

the specios ocenr in

:l[l[ll‘ltt!v.l‘
Scientifieally, the freatment represents o com-
promise hetween the taxonomie H]'Iillin_u' of the

Schilders and Iredale, and the “lumping™ of con-
servative malacologists. Such an approach is pro-
bably eloser to the truth than either of the extremes
and will appeal to the majority of stadents of this
group.  Miss Allan has been most suecesstul in
correlating the work of Ivedale and the Schilders,
and in interpreting their views in a manner whieh
will be fully understood by amateur shell colleetors.

It is te be hoped that Miss Allan will continue
her fine work, producing still more volumes on
shells, in whien scientific information is presented
with a minimum of technieality, yvet with infinite
detail,

AN Arras or ANIMAL ANATOMY: By W, Ellen-
herger, L Baum, I, Dittriel,  Revised edition:
288 illusteations, including  additional plates by
Stubbs,  Cuvier, Laurrillard, Straus-Durekhein.
Dover Publieations Iae., New York, Priee 86,00,

Achieving o new standard in anatomy illustra
tion, this book is heautifully produced to give an
explanation ol the oxternal appearianees of such
l‘l']u't‘r-u'lli.l!i\'-' groups ot animals as the  horse,
dog, lion, ¢ow and bull, stag, roe amd goat, In
nearly all cases the skeleton, museulature, and the
relationship of these to the surface configurations
are shown from  three aspeets, and the
numerons details and cross-seetions, make this an
invaluable book of for the artist.

J. B,

These

reterenes



