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@ OUR FRONT COVER. The Cross-hearing Toad, Notad-n bennetti, Gunther. This little
tond is found only in the inland areas of New South Wales and southern Queensland.  The hody
colonr of the very voung is a brilliant yellow, and that of the adult bright green.  The cross
pattern of the baek is made up with large black tubereles, intermixed with small erimson and yellow
spots. It grows to two inehes in length, Beyond the faet that it is o burrower, little is known of
its habits. [ts food consists of small beetles and other inscets,
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The Scotia Blacks

By FREDERICK D. McCARTHY.

HE frontispiece is a reproduction of

a  photograph  entitled “*Wild
Blacks, last tribe of New South
Wales™, taken by the late Mr. H. R.

Heslop at Wentworth on the Darling river
in western New  South Wales. A fine
enlargement  of  this  photograph  was
recently presented to the Museum by his
daughter, Mrs. . Rasmussen. The per-
feect  physical  condition of the group,
which consists of five men, eight women
and fourteen children, is impressive, and
they obviously had no difficalty in secur-
g an ample supply of food: their robust
health is indicated by the unusually laree
number of children. The members of the
aroup were all naked when brougeht into
Wentworth.  They were shy and timid.
and  when whites approached they hid
beliind bushes; they would not eat rabbit,
nor drink tea and sugar. The men are
armed with what appear to be bamboo-
shafted  fish-spears,  which are multi-
pronged, three of them arve carrving
hoomerangs and one a bladed Lil-lil ¢lub.
No ornaments are shown., nor are anv of
the women’s bags and other possessions.
and the usnal patterns of cicatrices are
lacking.

[t is probable that this photograph
depiets the “*Neotia’ blacks, of Maraura
fribe, a group which developed from an
old man named Nonnia and his two wives
who left Popiltah Station in the 1860°s
and went to live in a dense fract of mallee
country along the New South Wales and
South  Australian border.  Mr. A, F.
Cudmore suceceeded in brineine them back
to the station in 1893, after they had lived

in concealment for thirty years. He said
that their chief food was the black serub
kangaroo which they killed with barbed
mallee-shafted spears.  They depended
chiefly upon mallee and waterbush roots
for water but had been known to fill their
water-bags, made out of the skin of a
kangaroo’s leg, at water-tanks on nearby
stations.  Their small, low huts were made
out of mallee boughs thatehed on the out-
with porcupine or spinifex grass.
Fire was made with the simple drill of
two sticks but to avoid the labour of this
method a smouldering stick was usually
carried. In the c¢old of the winter
kangaroo-skin cloaks were worn.  White
ants formed a tit-bit in their diet: the
ants were duae out of their nests, sieved
from the earth in a bark coolamon about
two feet long, and roasted. One interest-
ing point noted by Mr. C‘udmore was that
their language differed slightly from that

side

of the river blacks from whom Nonnia
oriemated.

The New South Wales Government
issued instruetions  for this group of

natives to be released so that they could
return to their mallee home, but they
stayed at Popiltah where they went hunt-
ime and fishing until, as intended. the men
bhecame station hands.  Mr. Cudmore said
fhat it was almost impossible to get any
imformation out of them but their know-
ledee of aborieinal lore and customs in
western - New  South Wales  would no
doubt have filled volumes—the culture of
these tribes is only superficially known
to-day.
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Meet the Flatworms

By A. J. BEARUP, B.Sc.

LATWORMS, or platyhelminthes, as
the zoologist ealls them, receive more
attention than their lowly position

in the animal kinedom would seem to merit.
This is because some of them are parasites
of man or live in domestic animals or in
animals which man uses for food. Their
bad effects on humans are sufficient to keep
at work a number of parasitologists who
pry into the private lives of these tiny
animals and try to discover ways and
means to deliver them a knockout blow at
some  vulnerable period in  their life
history.

Not all flatworms are parasites, however.
Many species found in moist ground and
in fresh and salt waters are—so to speak
—more respectable, leading a free and in-

dt'[ll'lllli'lll existence, |Hll'.~illill'~_:' and devonr.
ing only those ereatures slower and weakey
than {hemselves. These ]|||[1-1|;||-;|_\-'“i,,
"\'IH'.‘\' have also ]'[‘l‘l'i\'i‘tl the elose ;Htpmi””
of scientists because of their importanee
in experimental work on growth and devel.
opment and what is called reeencration,
They can be starved, mutilated, or hacke
to pieces, vet they rise again. The starved
individual eradually  breaks down s
tissues and oreans for food and thus e
recress to a larval form.  When food is
again available, 1t returns to adult life
I cut in half, one end erows a new head
the other a new tail ; or we can make slits
in the head region to form a many-headed
monster: we may also eraft the head of
Oone ."{]H‘I‘it':"{ on the llm]_\' ol another. i
is from such experiments that the forees
which mould the shapes of erowine animals
are studied.  The capacity to regenerate
lost tissues is well developed in simple
animals, but is eradually reduced with the
more complex and specialized types till
in man it is confined in the mam to the
Hlt‘lltli]l}_'_' ot broken bhones and !'t'[l]:u-n-lm-llF
of wounded tissues.

Planarians, as the non-parasitie tlat-
worms are commonly called, oceur in the

sea, in fresh water. and on land.  Lanl
planarians  are found in damp places
or under stones or logs.  Some are
elistening, black worms., and some have
brightlyv  coloured  longitudinal  stripes
on colortful  backgrounds.  They shun
light and. if disturbed, glide away fo

new cover leavine a slimy trail of muens.
In Aunstralia there are more than forfy
most  beloneine to  the genus
Geoplana, but we also have the cosmopoli-
tan Placocephalus Eewensis, probably intro-
duced with imported plants.

SPECies,

The head end of Placocephalus kewensis (Bipalium

f-'('u‘vn.n-) rrnw|in|_4 over the moistened surface of 2

kitchen [Il-'-l|l\" Note the |wru|u1r shc\'vl-shaped head and

the five darkened bands on the body, The white patches

are due to g]lstvnin*: ]igh! on the siim}' mucus which
covers the body.
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Two experiments which illustrate the planarian’s powers of regeneration.
ordinary adult worm with its eyes and feeding tube (or pharynx) clearly shown.

The central hgure is the
If the worm be cut

into portions as indicated to the left of the central figure, then the middle portion can regenerate a new

head and tail.

Freshwater planarians may be found
under stones or on water plants in still
pools. A\ bait of liver left in the water for

a few hours generally will attract a few of

the common black speeies. T'he microscope
that the characteristic  egliding
movement is due to numerous hair-lhike
cilia projecting from the under surface of
the hody, The lashing of these cilia causes

reveals

€xs

L host

]

The two drawings on the right show what happens when the head of a planarian 1s sht
down the central line—two heads develop.

After Chilil,
turbulence in the water and this has eiven
the scientific name “"Turbellaria™ to the
arounp.

Planarians are also common in the sea.
Often brightly coloured, some may grow
to a length of six or more inches.  One,
Leptoplana australis, known as the Wafer
Worm, is believed to be a pest of the
estuarine oyster beds. A closelv related
class, “*Temnocephala’™, is probably fami-
liar to anyvone who has hunted **vabbies™
in our freshwater streams, for one often
finds several of the little ereatures on the
surface of these crustaceans, attached by
their posterior suckers and wavinge a char-
acteristic eroup of five finger-like tentacles
at the free end. They feed on small water
life and apparvently the only benefit derived
from the ““host™ on which they live is
free transport.

Another growth experiment to show the effect of grafting
portion of the head of another worm into the body of
a host planarian in the region of the pharynx (hgure
on the left). The host's vharynx was removed. When
the graft had taken, the host’s tail was removed at the
dotted line. The central ﬁgure shows the grafl gmwing
as a new head; the host has regenerated its lost pharynx
and the new worm is beginning to separate itself from
the host. The figure on the right is the new worm

whose body shows which parts regenerated from the
graft tissue and which from the tissue of the host.

\iter J. A, Miller.
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There are many grades of parasitism
between the free-living and independent
planarians described above and the com-
pletely  parasitic  flatworms which are
cenerally  considered  of  more popular
interest.  From associations such as that
hetween the Temnoeephala and the eray-
fish, where the host serves merely as a
means of transport and is not injured in
any way, perhaps the first steps to the
completely  parasitie existence are taken
by invading the mouth or gills of the host
for protection as well as transport. In
such a situation one can imagine that the
flatworm may find its own food is enrviched
by the seeretions of the host. Gyrodactylus,
a tiny parasite of this type. lives on the
oills of fish.  When present in sufficient
numbers, this species causes such  an
inerease in the seeretion of mucus by the
irritated gill tissues that the host fish may
actually be suffoeated. Infections by this
parasite ean thus oeeasion heavy mortality
amone fish.,

A fluke in which the life history is
spent partly as a parasite of man and of
snails and partly as a free-living ercature
(albeit only for a short time in certain of
the larval stages) is the Sehistosoma’ fluke
which infecets the blood vessels of man.
Other adult flukes of different kinds live
m the internal organs of sheep, cattle,
and other vertebrates, which aet  as
“final 7" hosts.  But, in order that these
parasites may multiply and pass from one
final host to another. one, or sometimes
two, “tintermediate’” hosts are required
and the first of these intermediates (if more
than one is involved) is always a snail.
Subsequent intermediate  hosts may  he
crustaceans or even fish, as for instance
in the case of the lune fluke Paragonimus
or the Chinese Liver Fluke, Clonorchis. In
an aceount such as this it is not possible
fo detail the life histories of flukes, but
a general idea of some of the more interest-
ine phases mav be given, it onlv to indicate
their complexity.  The eges laid by the
adult pass out of the final host with the
droppings or urine or in the sputum. If

'‘Some members of the 1st ALF, in Egyvpt may
remember the name “Bilharzin™ which was given
to  the disease eaused by infeetion  with
Selistosoma hacnatobivm flukes.

JUNE 15, 1951,
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by chance the egg falls into freshwatey
the life history can go on.  Each eeg gives
rise to a larva which secks out the appr-
priate snail (intermediate host) and, enter.
ing the snail’s tissue, settles down and pro-
duces a  danghter-ceneration of  larvye
which are often of a very different type
from their parent. These daughter larvae
may in their furn given rise to more genera.
tions in the tissues of the snails, till finally
a eeneration of larvae known as cercariae
is produced.  These cercariae leave the
snails and, where the life history is simple,
they are capable of encystment on watep.
side herbage until eaten by the final host
when their Life evele is completed. Tn the
more complex tyvpe of life history, the cer-
cariae invade the second of the intermed-
late hosts. It is not until this secondary
host is eaten (raw or undercooked) by the
final host species that the adult stage of
the life history may be re-established. In
the case of Schistosomes, however, the eer-
caria larvae have the unusnal ability to
bore through the skin of the host, even of
man, in order to reach the blood vessels
and so complete their life cvele.

Scehistosomiasis,  the disease  resultine
from infestations of these flukes. is com-
mon in many parts of the world, particn-
larly in Arica and Asia where agriculture
depends on irriegation and the natives work
barefooted in the fields and where methods
of sewage disposal are primitive. The para-
sites are also commonly picked np when
swimming or wading in fresh waters where
they oceur.  The rash caused by penetri-
tion of the parasites is often called **swim-
mer’s iteh.”  During the invasion of the
Philippines in the last war, some Australian
troops camped near the mouth of the Bislig
River.  Some of the men bathed in ifs
waters: others liked sea bathine bhut erossed
the sands to wash the salt water off in the
river.  Noon symptoms of Sehistosomiasis
were manifest inoa third of the bathers.
The species responsible was  Sehistosoma
Japonicuwm to which man can aet as host as
well as domestiec animals such as does, cats
and water buffaloes. Other Schistosomes of
mammals and of water birds can also canse
swimmer’s iteh .
ring in

A similar rash oeenr-
persons  wading in the Murray
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The pustular lesions of ™ swimmer's itch ™
forty-eight hours after infection.

Swamps  of  Nouth Australia has been
studied by Professor T. Harvey Johnston,
who suggests that the Schistosomes  of
ducks and black swans may be responsible.

Another mest interesting group of para-
sitie flatworms are the aptly-named **tape-
worms . They are parvticularly well known
for they are common in farm and domestic
animals and even man himself. They live
as parasites in the gut. especially in the
vertebrates. At the thin end of the worm
there is a tiny head with suckers or hooks
for securing the worm to the wall of the
out. Behind the head there is a chain of
seements, often many thousands of them,
linked together, although the lower ones
can and do break free. Each segment may
almost be regarded as a separate individual
as 1t has a complete set of sexual organs
and attends to its own nutrition, As dis-
tinet from the flukes, there is no digestive
system in the tapeworms, food being ab-
sorbed through the general surface of the
hody. Tapeworms have thenr own type of
life histories but are completely dependent
on passive transfer from one host to an-
other. even 1 the larval stages. This is
usually accomplished by larval infection of
an animal used as food by the final host-
earthworms in the case of fowl tapeworms,
herbivorous animals in the case of dog tape-
worms, and so on.

Taenia saginata is one of the giant tape-
worms of man; it may grow to a length of
25 feet. There are perhaps 2,000 separate
seements; those near the head are imma-
ture but the others, as they approach the
free unattached end, become packed with
more and more eggs. One or several seg-
ments break off and pass out with the
faeces.  Here they soon disintegrate and,
it the stool 1s deposited on the ground, the
eces may confaminate the pasture and be
eaten by cattle. Inside each egg is a larva
and if the ege is swallowed by an inter-
mediate host, this larva uses its six knife-
like spines to ¢nt through the wall of the
out till it reaches a blood vessel. It is
then carrvied along i the blood stream
and finally reaches one of the muscles
where it erows to a small bladder-like
cysticercus, less than § inch across. The
bladder i1s a protective covering for a tape-
worm head which lies within it, waiting
for a favourable opportunity to continue
its development. This happens when the
beef is caten by the final host without its
being heated to a temperature sufficient
to kill the larvae (120°F for a few
minutes.)

Heavy infections oceur in communities
that like their beet underdone and especi-
ally if they have no special arrangements
for the safe disposal of human exereta or
have faulty meat inspection. A few
vears ago, lheht infections were found
in  cattle on a sewage farm near
Melbourne,  where crude sewage was
used  for  watering  pasture land on
which cattle were beine  fattened for
market. The eges were deposited on the
orass from the sewage and it was estim-
ated that only three egos out of cach mil-
lion were successful in developing to cysti-
cerel.  Life seems a lottery indeed for a
tapeworm but it still has one trick up its
sleeve—that is, the production of enormous
numbers of half-a-million or more
cach day, so that there is some chance of
its survival,

OO
C2RS,

The tapeworm of ereatest interest in
sheep-raising  countries is  Echinococcus
granulosus, a parasite which, as an adult.
lives in the intestine of the dog. The larval
state is known as the ““hydatid’ evst of
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EGGS
passed in
human feces
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Diagram showing life

swallowed by cow
and develop into
CYSTICERCUS BOVIS

cycle of Taenia Saginata,

man eats infected meat
and cysticercus develops into

ADULT WORM

(larval staqe (Cysticercus)

of Taenia saginata, unlike

sheep and man (which in this case act as
imtermediate hosts). Those parasites with
lavval stages which develop in the organs
or tissues of the body are always unpleasant
and even dangerous to the intermediate
host.  We do not get so concerned over
infections such as Taenia saginata (men-
tioned above) which live as adults in our
intestine and use some other animal as a
nursery for their voung. Sheep eet their
hydatid infections from eges scattered
over the pastures in the dog’s excrement
and dogs eet their tapeworms originally
by eating infected livers or other organs of
sheep and even of kangaroos.

Man is really an intruder in this eyele
of development and is of little use to the
parasite as he is, as it were, a dead-end
and not likely to be devoured after death
by any carnivorons animal, at least not in
Australia. There are several ways in which

Taenia solium, does not

occur in man)

man can be infected with hvdatids; the
most likely is by patting dogs, getting
eges on the hands and failing to eleanse
them Dbefore eating or before volling
cigarettes.  The passes thus to the
mouth and thence to the intestine where the
usual six-spined embryo cuts its way out
and recaches the blood stream. Then it is
usually caught in the lungs or the liver
but may travel to other parts ol the body.
The larval stage may develop to an enor-
mous size in humans—one abdominal mfee-
tion has been recorded which contained
11 gallons of evsts and hvdatid fluid.
[nside the evst there mav be thousands of
tapeworm heads as this parasite multiplies
in the larval stage.

MOy
Gag

Rabbits often have evsts, erroneonsly
referred to by members of the publie as
“hydatids™. These also form more than
one head in the lavval stage: they are the
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voung stages of another dog tapeworn,
Tucnia sertalis; and are usnally found just
under the skin. It the evst be opened
these heads can be seen on the inside wall
like grains of rice.  Other small eysticerei
are found in the hiver and abodmen—these
are the larval stages of Taenia pisiformis
of the dog and LEave only one head in each
evst.  In neither are these rabbit
worms imfective for man.

case

The commonest tapeworm of dogs and
cats is Dipylidowm caninuwm.  Segments of
this worm have a characteristie elongate-
oval shape, resembling cucumber
When ripe they are voided and the eggs
are swallowed by larvae of fleas or by
biting lice. DBy the time the larva of the
flea has developed to an adult, the tape-
worm has grown to an infective larva in
its body cavity. The continuous battle
between a dog and its fleas is not without
interest to the tapeworm for only when the
flea, or louse, Is swallowed can the tape-
wornt complete its development.  Infee-
tions sometimes oceur in children elosely
associated with domestic pets, probably by
aceidental swallowing of infected fleas.

seeds,

The word **parasite” is often used as a
derogatory term but may we not bhe too
harsh in our judement of the parasitic
way of life! The free living planarian
must eat to live and so must capture and
devour as prey slower and weaker animals,
[t cannot afford any finer feelings of fair

Rabbit showing large cysts caused by subcutaneous
bladder worm in the region of the shoulder.
After Moussu.

play and of regard for the welfare of its
fellow ereatures to interfere in this ruth-
less procedure.  How different is the atti-
tude of a confirmed parvasite like Tacnia
saginata (the giant tapeworm) which has
lived throueh as many egenerations with
man, as has his domesticated dog. The
welfare of its host is of supreme importance
to it, for if the host dies then food, shelter
and all hope of future generations go too.
So the tapeworm lies quietly in the eut,
bathed in warmed and predigested food
and causes as little inconvenience as pos-
sible to its harbourer. Only in the case
of a multiple infection would the host
experience more annoyance than an ocea-
sional pane of hunger.

Australian Insects, XLIII

COCLEOPTERA, 20.—PSELAPHIDAE AND TRICHOPTERYGIDAE.

By KEITH C.
WO families of very small beetles
complete  the oreat  Superfamily
Staphylinoidea;  these are  the
Pselaphidae and  Trichopterveidae.  The

former compensates in number of species
for the minute size of the individual in-
seets: almost five hundred speeles have
been deseribed from Australia alone. Of
the Trichopterveidae, fiftv-one Australian
species are known, and most of these have
heen deseribed within recent years., seven
only beine known in 1926, Tt is possible,

McKEOWN.

however, that many more await deserip-
tion since, owine to their minute size, they
seldom attract the attention of the eeneral
collector; their study has in consequence
been the provinee of a few specialists.

liike the HI:I[!h_\‘“Hiuf;l:-_ or Rove Beetles,
dealt with in the ;J]'l'\'inll.\‘ article ol this
series, the wing-covers of the Pselaphidae
are short, and do not cover the last five
or six scements  of  the abdomen.  The
antennae present a bhewildering variety of
form, and, although these are said to he
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Australian Pselaphidae.
Leanymus palpalis
(above), Articerus cul-
tripes (below).

Alter Raffrav.

11-jointed, the number is

typically
frequently reduced, and may even consist

of a sinele segment. The palpi in some
coenera are remarkably developed—Dhut, in
those which live in close association with
ants, they may be ereatly reduced or rudi-
mentary.  As AL D. Imms savs, they are
evidently no longer needed in species which
are fed by their hosts.”” The feet, or tarsi,
are equally variable, and in the genus
Articerus these are unseemented. 1t will
he seen that the characters usually of value
in classification are notable for their ex-
ceptions, rather than their consisteney,

The Pselaphids are dull in  colour,
although occasional species may be vellow
or red. They are of very small size and,
althoueh our Australian ' oiant.”” ineluded
in the eenus Palimbolus, measures 4+ mm.
in leneth, Daveyia mira liea attains to
only T mm. Despite their small size, the
imsects of this family form an extremely
mteresting studv—an almost unworked
field for the patient investicator. The in-
sects are usually to be found in leaf-
mould, and  under

moss,  erass-tussocks.

bark, but the most interesting forms live
in the nests of ants, where they are wel-
come ‘‘euests.”” The basis of this intimate
association between the Pselaphids and the
ants lies in the faet that at the base of
the beetle’s abdomen there is a cavity sur-
rounded by tufts of hairs—often of a
colden-yellow  colour—which  secrete an
attractive substance sought after by their
hosts.  In return, the ants feed their **lod-
oers  with  reeurgitated food, just as
though they were members of their own
race.  Some speecies of Pselaphids, it may
he mentioned, are remarkably ant-like in
appearance ; whether this resemblance has
any significance is not known. Detailed
observations on the lives of our speeies,
which should be kept in artificial nests with
their hosts, are greatly to he desived. Little
seems to be known concernine the larvae
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Australian  Trichopterygidae.
rennelensis, P. brevipenne
P. simsoni (below).

Plilium parallelum, P.
(above); P. wilsont. and

After Deane.



Juxg 195, 1991,

of these beetles, except that it is recorded
that that of Chennium **resembles the
Staphylinid type .

Discussing the varied forms of insects
associated with ants, W. M. Wheeler wrote :
“The existence of a great number of
myrmecophiles lant-lovers|  can  be
accounted tor only on the supposition that
ant-nests have a strong attraction for ter-
restrial arthropods. 1t is not difficult to
understand how this can be the case since,
in the first place, the nests are usually
permanent abodes inhabited for months or
vears by successive broods of ants.  Second,
these nests have at all seasons a slightly
higher temperature than the surrounding
soil.  Third, there is usually more or less
retuse food or offal, pupal exuviae and dead
ants, at least in the superficial chambers.
Fourth, the living larvae and pupae repre-
sent an abundant and highly nutritious
food supply for any inseects that can elude
the watehfulness of the ants.  Fifth, the
ants in protecting themselves from larger
animals, necessarily protect any small
oreanisms living in their nests. Sixth, the
philoprogenitive instinets of the ants are
capable of beine deceived and exploited,
for these insects are so fond of nursing
that they are always ready to lavish their
affections on any organisms that resemble
ant larvac.  Sinee the dwellings of ter-
mites, social wasps and bees offer many of
the attractions here enumerated, 1t is not
surprising to find that these inseects, too,
have their nest-mates and parasites.”

The species coming nearvest to the typical
helong to the genera Pselaphus, Eupines,
Euplectus, and Sagola in which the anten-
nae are normal, and may be clubbed or
moniliform  (like a string of  heads).
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Psclaphus lineatus King, one of the few
brightly coloured of these beetles, is red.
Ant-nest species are found in the genera
Daveyia, Leanymus, Tmesiphorus, Euplec-
tops, Tyromorphus, and others. The sub-
family (lavigerinae contains the genus
Adrticerus, in which the antennae are ex-
ceedingly reduced and the tarsi, or feet,
unsegmented : A, foveicollis Raff. 1s a
common species.

The tamily Trichopterygidae contains
some of the smallest insects known, and
they may measure as little as 0.2 mm. in
length ; the largest may be, perhaps, 2 mm.
long. To the unaided eve, they appear
as minute living specks.  Under the
microscope definite characters are revealed,
and we find that the wine-covers almost
or completely cover the body, the antennae
bear a three-jointed club, and the joints
of the tarsi or feet are 3-3-3. The hind or
flving wings are astonishinely heautiful
objects when greatly enlarged, for they
are very narrow and fringed with execep-
tionally long hairs along the margin. No
reason tor this development has been sue-
cested.  The adult  insects are  found
plentifully in decaying vegetable matter:
the genera Leaduadicus and Epibaptus in
rotting leaves; Philagarica in moulds and
lareer fungi; Achosia under bark: Ptilium
under bark; Cnemadoria and  Rodwayia
are inhabitants of ant-nests; and [ ydros-
capha oceurs in water.  When we turn for
mformation regarding the life-history of
these insect mideets, the search is in vain—
nothing appears to have bheen recorded
either in Australia or overseas to throw
light on the problem. The field for the
investigator lies untouched by the plough
ol knowledee,
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The Human Sculptures of the
Solomon Islands—II

By FREDERICK D. McCARTHY.

HREE of the main styles in our col-
lection of Sclomon Islands seulptures
are stylized forms in which traditional
tvpes of figures have been preserved and
perpetuated over a long period of time. In
them the craftsmen have been content to
imitate the work of their predecessors,
but occasionally a sculptor of outstanding
ability has, by the sheer brilliance of his

Typical figures
from Buka Island
Note the generally
elongate style of
these figures with a
large head as a
dominant  feature
of the style.

work, produced a figure remarkable for its
workmanship. pose. and original variation
of the local style.

Burka rypee.

The carving specialists of Duka Island,
and the neighbouring portion of Bougain-
ville Island, in the northern  Solomons,
have evolved a sculpture of the human
ficure which is essentially a composition
of straight lines and curved or rounded
surfaces.  The Australian Musenm
SeSSes seven specimens, ranging from one
foot six inclies to three feet six inches high,
There are two varieties of the type. One
has a slim eloneate fieure in which the
flat or rounded body and arms, parallel
to one another, are terminated by the well-
marked shoulder and hip lines: the legs
are also straight. and the body in some
ficures is much longer than the legs. In
the other variety the body and arms are
well rounded and the hips large and prom-
ment.  In all of the female figures the
breasts are subdued to form part of the
design, and they are ecither flat or very
small.  The arms form a neat curve from
the shoulders to the hands which rest on
the hips or are outspread at the base of
the stomach. The neck is short and thick
and supports a large head on which the
distinetive ftace, in the form of a trian-
,‘.‘.’llh“‘ block, consists ol two flat sides ex-
tending from the ears to a vertical ridge
in the middle. On the lower half of the
face the small eyves, nose and mouth are
carved in relief.  The ears extend across
to the shoulders. An elaborate eicatrice
pattern of coneentric diamonds and paral-
lel lines is cither painted in white and
red or incised on the face.

pns-

Above the face is a laree dome yepre-
senting the hair. It is divided hy hroad
red lines into halves, quarters,
and hands, according to the ¢lan to which

seoments
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the fienre belongs.  The ears, breasts and
hands may also be painted red. One of
the figures is joined to a fish of the species
which forms the host of the dead man’s
\[ﬁl'il.

The finest example we possess of the
Buka type is two feet high.  Tts slim, flat
and straight body s decorated with a
filigree turtle-shell ornament  design  be-
tween two rhomboid line fienres in black
and white erooves.  The long, thick neck
supports an enormous head, from the red-
domed top of which the face stretches
downwards to a straight, narrow and sharp
chin.  Colour has been nsed as an integral
part of the design, with black eyes, red
nose and evebrows, and the elaborate cica-
trice pattern in black and white erooves.
The eurved evebrows and large eves give
this face a dismal owl-like expression, to
which the laree head adds a sugeestion of
areat wisdonm,

GuapancaNan Typee.

From a technical and seulptural point
of view a round-headed type of human
carving from Guadalecanal and Malaita 1s
the most interesting in our collection from
the Solomons,  The seven examples, of
which five are men and two are wonmen,
are from one foot four inches to two feet
ten inches high. They are carved in both
soft and hard wood. The workmanship on
the rounded contours of these carvines is
somewhat ernde and lacks the  smooth
finish of other types. Here again, the head
Is large in proportion to the body and is
bare excepting on one carrying a bowl. The
oval face bears a widely rounded c¢hin
with relatively small features, the thin
mouth being straight or slightly upeurved,
and the inlaid pearl-shell eves either form
a concavity or are set under a straight and
well-marked evebrow ridge.,  The ears are
lavge and prominent. A\ horizontal groove
marks the hair-line, and the cicatrice pat-
tern consists of concentrie circles, ziezaes
and angled lines.  The expression is grim,
quizzical and submissive.

Correct proportions are not of  mueh
mportance in these seulptures becanse the
lengths of the body and flexed legs may
be the same or the one may be longer than
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A fine example of Buka Island sculpture.

the other. The arms are carved in relief
and the hands are spread out on the belly
or on the hips. A\ deep groove represents
the backbone and the buttocks are well
H||t|\\'|l.

Two of the male figures are cach carry-
ing a baby. On one the father is holding
the ¢hild against his body, with his large
hands outspread over its belly: the child’s
hands are clasped under its c¢hin and ifs
feet rest on its father’s thiehs. The other



Above—Carved figures from Guadacanal.
At right—Figure of a man from the southern Solomons,
related in style to the Uji type.

ficure incorporates an ingenious device to
surmount the problem of placing the
father’s head; here the child 1s sitting
astride its father’s shoulders and he is
holding its feet against his chest—the
child’s body forms the father’s neck upon
whieh the latter’s face is carved in relief
<o that both faces are in the same vertical
plane. The ears are large and perforated.
[n both carvings the expressions of father
and child are the same.

U"gr TypE.

A strongly stylized type of human seulp-
ture, carved in softwood, is produced on
1731 Island in the southern Solomons. [t
hears a resemblance to the eloneate Buka
type. The twelve I'Xmll[i]t'_\ 1 onr series
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are from one foot seven inches to two
feet seven inches high. A human face is
carved in relief on two opposite sides of
one of the bases. .\ head ornament of 4
different kind surmounts the large head
of each specimen, It is marked off from
the face by the horizontal rim of the hair
paralleled by the straight eyebrows and
chin which, together with the prominent
ears, frame the face. The nose and flat,
straigcht mouth are carved on a narrow
facet, and the sides of the face are almost
flat. The broad lower jaw protrudes
strongly on a face that varies from square
to rectangular in shape, and which bears
an expression of defiance and determina-
tion strengthened by the simplicity of the
facial design and features. The body is
stiff and formal, with straight arms, hands
on the sides of the hips, thick flat-sided
legs flexed forward, and the toes may or
may not be indicated.

I -
g,
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One of these seulptures is a combination
of a long-beaked fish, probably a shark,
and a man.  The man’s buttocks and feet
are joined to the fish's neck, and he is
holding a heart-shaped article under his
¢hin.  His arms are skilfully integrated
into the design.  Another fine fieure is
that of a man in a sitting posture, carry-
ing an inlaid bowl on his head. Tt is
one foot eight inches high, with rounded
body and limbs, one hand holds the bowl
and the other rests lightly upon his hip.
He has no neck, and the face is projected
well forward from the body. It is a face
dominated by the strong chin, with eyes
of pearl-siiell, and no unusual features
about the nose, mouth or ears. There is
power and activity, and the vitality pro-
duced by the hands of a skilful carver,
in every line of the body, an impression
added to by the enlarged head and the
absence of a neck. The expression is a
sinister smile, almost that of a person who
enjovs doing evil things or one who has
a mystical power over his fellows. This
nnlocalized figure is from the southern
Nolomons and is related in style to the Uji
type.

The significance and funetion of the
above types of human figures are unknown.
There are, in addition, other types which
are, unfortunately, not represented in our
colleetion.  In the Shortland Islands a
human head was carved on the top of each
of the four posts erected at the grave of
a chiet or person of high rank whose body
had been cremated.  Large human and
other figures were set up around cemeteries
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on Guadaleanal Island. The natives of
various southern islands, ineluding Ulawa,
San Cristoval, Uji, and others, carved a
human fieure. or a shark holding a man
in its mouth, at the top of the large posts
supporting the ridge-pole of the men’s elub-
houses and canoe-houses: these formed
memorials to the great fishermen, war-
riors, chiefs, and others of the past, but
very few museums possess examples  of
them. On  Bougainville small  human
ficures, known as kaisa, carved on a long
handle, were used in the Upi ceremonies.

Solomon Islands sculptures possess many
features in common. Most of them are
painted black with a pigment from the
Parinarium nut; they are attached to a
rounded base cut out of the same piece of
wood, the genitals are usually large and
prominent, and the head is larger than
normal. Life-size figures oceur in these
islands, but very few appear to have ever
been collected. Stylization in traditional
styles over-rides in general the original or
creative approach to the work, and the
ficures lack the movement, vitality and
craftsmanship of African Negro sculpture
in which there is a greater range of origin-
ality in individual figures. There are no
doubt many singularly outstanding ex-
amples of Solomons seulptures in museum
collecetions throughout the world, but the
custom of burning the figures used in
ceremonies has destroyed many of  the
masterpieces and made it almost impos-
sible for old pieces to survive except in the
club and canoe houses.
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More about Wood-swallows

By J. A. KEAST, B.Sc.

OME time ago' | related some personal
experiences with the Wood-swallows
of Australia and New Guinea, and

commented upon their distribution, nest-

ing cyele, and nomadie habits.  Space did
not then permit me to diseuss several in-
tricuing aspects of the behaviour of these
birds. This I shall do now.

('LUSTERING,

Johm  Gould® quoted John
writing of the ])Il.\'k.\' Waood-

[ 1345
Giilbert as
swallow :

““The peculiarity in  the
habits of this bivd is its manner of sus-
pending itself in perfect clusters, like
a swarm of hees; a few birds suspending
themselves on the under side of a dead
branch, while others of the flock attach
Keast, J. A, “The Wood-swallows.,” AUSTRA-

LIAN MUseEUM MAGAZINE, x, 2. Mar., 19350, pP. 35,
“Gould, J., “The Birvds of

oreatest

Australia,” vol, ii,

Female  White-browed  Wood-

swallow on nest in ftree stump,

themselves one to the other, in such num-

bers that they have heen observed nearly

of the size of a bushel measure.”
In the background of the colonred plate
of the species a cluster is figured, hut pre-
sumably 1ts appearance was conjured up by
the artist, for it is mueh exageerated with
the bulk of the birds suspended, rather like
a drop of water, well below an almost
horizontal branch.

Since Gould’s time numerous referenees
have appeared in ornithological literature
to the elusterine habit.  Ahnost all of thes
refer to the Dusky Wood-swallow, hut a
few refer to the Black-faced speeies, ani
even to the unrelated Rainbow-hird. [nfor-
tunately, however, only in very few cises
are detailed deseriptions of the happening
to be found. A. . Chisholm® has '_I
H _'._"I‘El|a}]ii' l!l'm'l'iplinn of a Hoek roosting 1

Chisholn, A, H.. Birds and Green Places, 1955
I il
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this manner in southern Queensland. A
group of some thirty birds were disturbed
from the fire-blackened trunk of a roadside
tree at dusk one evening and alighted
nearby. Realising that this was an example
of the “*swarming’™™ habit deseribed by
(+ilbert, the author drew rein to wateh.
Then, almost as one, the birds took flight
and alighted together on the rough char-
coal in a broad depression in the side of
the old tree close to the top. **What
shuffling there was then! What shrewd
manoeuvring for positions! What exelama-
tions and expostulations!”  Subdued but
animated cheeping accompanied the roost-
ing. Late-comers were observed to push
their heads inwards from the bottom of
the mass, but several wriggled inwards
from the side and one or two tfrom above.
The birds were disturbed several times to
make them repeat the performance, and on
nearly every occasion one bird perched
alone on the top of the tree—a sentinel,
the observer sugeests.

The only naturalist to make a frequent
stidv of “'swarming’’ is Edith Coleman’,
of Blackburn, Vietoria. Yearly from 1944
to 1949 she has observed it to commence
in the last halt of February. She noted
that the same tree may not be chosen on
stecessive nights (the choice possibly varies
with weather conditions) but that there
were favourite trees which were used from
vear to vear. On one occasion the birds
perched in a defoliated tree: **the cluster
stood out boldly against the evening sky—
a great bristly oval mass that should have
presented a formidable appearance, even
bird of prev.”” This observer
“regular routine’” prior to
clustering : hawking, play and
song among the trees until the sun
down, then clustering with mueh ehatter-
ing,”’

(Clustering has now been recorded from
the greater part of southern Australia.
[t follows the flocking that takes place at
the end of the breeding scason.  There is
little doubt that the habit is protective,
particularly during heavy rain (the habit
has been observed immediately prior to

o 2

.fl'_\'('l'“li'.\ <l

TOeS

LT 1948,

P 280

Mictorvian Nealuvalist, 1947, p. Z8;

1949, p. 37,
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thunderstorms) and during cold weather.
It has, however, been observed as early as
December and the fact that Mrs. Coleman
has observed it so often in February (when
the weather is quite warm) suggests that
it is a flock habit which does not require
adverse conditions for its initiation. At
the same time, not all Dusky Wood-
swallows roost in elusters during autumn
and winter, there being many references
to twos and threes perching togetner on a
limb in the more orthodox manner of birds.
['p to 200 birds have been recorded in a
cluster.

One point requires clarification in reganrd
to the habit of ¢lustering: that is, whether
or not the birds ever actually cling to the
backs of each other as deseribed by Gilbert.
Desirable as this may be from the view-
point of heat-conservation, 1 feel that it is
unlikely, as over a period considerable
damage to the plumage of the flock must
surelv  ensue. Dead birds have been
reported following clustering” but this
could have been due to cold. The matter
could bhe easily  solved with field-glasses
and a spotlight.

T Wigan, M. L., The Emu (1931), P 93,

Clustering Dusky Weod-swallows at
Blackburn, Victoria.

From E. Coleman, Vietovian Natwpalist, 1948
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Three Pied Wood-swallows.

Upper: Artamus maximus of the New Guinea highlands.

SONG AND MIMICRY.

The typical call-notes of the Wood-
swallows are flock calls, harsh to the ear
at close quarters but which merge into
melodious twittering when the birds are
soaring in the air. Several species, how-
ever, are capable of sweet and sustained
song.  Such a performance is sufficiently
unusual, however, to have caused more than
one observer to express astonishment at
hearing 1t for the first time. This was
my feeling when, on a bleak heathland in
early spring, I came upon a solitary Dusky
Wood-swallow in full song. It was perched
some 10 feet up in a dead shrub and not-
withstanding the easterly  wind which
buffeted its exposed perch it mimicked a
variety of heathland birds, partienlarly
the White-cheeked Honeyveater.  Despite
the weather it was animated, no doubt, by
the coming of the spring. My experience

(Sce article of March, 1950.)
A. insignis of New Ireland and New Britain.

Lower: A. leucorhynchus (White-breasted Wood-swallow) of Australia and New Guinea.
5. =. Hoskin, del.

parallels that of G. R. Gannon’, another
Svdney ornithologist, who, when strolling
in  Sydney  heathlands one autumn,
followed up a “delighttul little twittering
song,”" only to find that it emanated from
one of a small party of Dusky Wood-
swallows.

The White-browed Wood-swallow also,
on occasions, mimies other bivds (e.¢q., the
Pallid Cuckoo and Brown Tree-creeper).

A Varnvasre EcoxoMmic Asser—rue Foop
or THE WOOD-SWALLOWS,

The Wood-swallows are primarily insec-
tivorous in  diet and examination of
stomach contents has shown pentatomid
buegs, eutworms, beetles, ants. orasshoppers.

moths, dragonflies—in  fact almost ang

fGannon, G. R., The Emn (1933), p. 24
“D'Ombrain, A, The Emu (1934, p.
Chisholm, A, H., The Ibis (1937). p. 703,
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inseet is likely to fall vietim to these effi-
cient little hunters.  Evidence is aceumu-
lating that they are amongst the oreatest
enemies of the plague grasshopper, Cala-
taria  termanifera.  For example, a for-
mer Government  Entomologist, W. .
Frogaatt, wrote:

“In the spring of 1919, in the Hunter
River district,  numbers of  locusts
swarmed out in the paddocks, but
thousands of  Wood-swallows arrived
from the north and attacked the locusts
while in the hopper stage so vigorously
that scarcely an inscet escaped to reach
the perfect {lying state.”™

K. (. MeKeown, who for some years
was entomologist to the lrrigation Com-
mission in the Riverina, informs me that
i the Wagea and Leeton distriets swarms
of newlyv-hatched “hoppers can frequently
be detected by the mass of Wood-swallows
over them. He has seen these birds
(¢hiefly the White-browed and Dusky
species) form a swirling, flutterine cloud,
which **tumbled ™" over the paddocks as the
birds from the rear fluttered to the front.
[t is in the first weeks after the hatehing
of the grasshopper eges that the Wood-
swallows are most  effective; apparently
once the “hoppers reach the flyving stage
they are rather too large for these birds. No
estimates appear to have been made of
the numbers eaten by any one bird in a
day—however, a White-breasted Wood-
swallow shot by a Museum party in the
Riverina some vears ago was erammed full

*Sowme Useful Australian Birds, [ B3,

with the partially digested remains of
arasshoppers. Although the birds™ value in
destroyme  erasshoppers is great, in dis-
tricts where domestic bees are numerous
they will eat these insects and thus may
hecome pests to apiarists.

The Wood-swallows have, strangely
enoueh, evolved the nectar-eating habit
and may, at eertain times, be seen com-
peting  with  honeyeaters and lorikeets
amongst the blossoming trees.  When this
was first recorded it was assumed that
they were merely in the trees after insects
attracted by the flowers. Birds have been
shot and their stomachs proved to contain
neetar and, all in all, there are now too
many records to allow of any other hypo-
thesis than that they eat nectar when the
opportunity offers.

Some vears ago, in the Tamworth dis-
triet, I watched some thirty Dusky Wood-
swallows flutterineg about the outer foliage
of a flowering White Box (Eucalyptus
alba). Closer approach showed them to be
clambering amongst the blossoms, some-
times hanging upside down as they buried
their bills in the calvees of the blossoms,
and they exhibited all the dexterity of lori-
keets! The blossoms contained nectar but
very few inseets.  The birds have also been
recorded as feedine on the neetar of such
trees as the Silky Oak and the Tronbark,
and on the sweet seeretion on the branch-
lets of White Cvpress Pine and juices of
the cultivated fig. The ““sweet tooth’ of
the Wood-swallows undoubtedly provides
them with a useful aeccessory food, and
may well be a factor in the evolutionary
sueecess of some of the Australian species.
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Upolu Bank, near Green Island, off Cairns, Queensland. A typical small mound (cay) resting atop

a large coral bank.

Except for the sparse vegetation, the composition is carbonate of lime—gravels

ﬂl'ld fmc Sand.

Photo.—H. Chargois, F.R.I'.S.

Wealth in Coral Gravels

By FRANK McNEILL.

HE extent of our dependence on the
world's inorganic products is some-
thing which often escapes general

notice.  We, of course, know of the com-
monplace metals sueh as iron, copper and
lead mined from the earth and used in
manufacture. Most are even aware that
avpsum is the source of plaster of paris
and that the ochre used in so many of
our paints is secured at shallow depths.
Vast wealth has been won by convertine
such resources to the ever-demandine needs
of mankind.

While great advances have already been
made in  the exploitation of nature’s
bounteous c¢rude materials, there are always

surprising new discoveries cropping up.
One recent find of far-reachine effect has
an intimate link with thines oreanie, and
thus accounts for the writer’s present
deviation from subjects normally zoological
in character,

The story is one about caleim carbonate,
a produect without whieh this world of ours
could not carry on. Not that the material
in its several forms is anyvthing but con-
mon; it has been used for centuries in
huildine and manufacturine. A hieh-grade
quality in the raw state, however, has
always been particularly scaree.  This 18
in ereat demand for certain specialized
purposes, and specialist millers have heen
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alert for vears for new sources of supply.
One such is the Great Barrier Reef of
Australia.  Tests of a number of samples
from there have proved boundless com-
mercial possibilities and ereat potential
national wealth. The vast deposits await-
ing collection are scattered for twelve hun-
dred miles along the north-castern coast
of the continent—the fine eravels as well
as sands which are the wastage or debris
(detritus) of the coral banks. In hundreds
of places they comprise the low mounds
heaped above or near to the surface by
the action of the waves and the wind.
Many are tree-decked coral isles, while
others carry either little or no vegetation
whatsoever.

Details of the approach to this big dis-
covery of the value of the coral gravels
are worth recordine. In 1937 a Mr. F.
Hodees of Sydney called at the Australian
Museum and asked for some fragments of
bleached coral skeleton for the purpose of
experimental milling and processing. Later
he brought in some powdered caleium
hydroxide derivative of several erades. At
that carly stage this manufacturer sensed
oreat commercial development of the pro-

ducts of the Great Barrier Reef. These
carly  results., however, did not meet
with the expected  standards  required,
and  further Investigation was  post-
poned until a personal visit could be
made to the actual source of supply.
[t was not until 1947 that Mr. Iodges
was able to make a trip in company
with  the writer and 1o gain  an

mtimate knowledee of the resources of
the area.  Our camping excursion was
to the Capricorn Group of coral islands,
cast of (iladstone, Queensland.  There an
extensive survev of detritus material in
many sitnations was made. and selected
samples of various erades colleeted for later
milling and testine.  All the samples have
sinee been found to be equally valuable for
processine. and the results proved little
short of astounding.

A revealing fact is that. in Australian
mdustries at least. the purest caleinm pro-
duets used are derived from white marble,
an altered form of limestone.  The pro-
duction is costlyv. larecly hy reason of the
areat care needed in the seleetion of suit-
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able material from widely scattered locali-
ties. urther, the milled derivatives always
contain  the impurity magnesium, 1
deleterious quantities; up to 2 per cent.
is present in some batches of the raw
material. This makes most of the caleium
hydroxide derived from white marble un-
suitable for many chemical processes. On
the other hand the coral detritus is
virtually  pure caleium carbonate, free
from magnesium of any  consequence,
and its  caleiwm  hydroxide  deriva-
tive 1s eminently suitable for use in
specialized manufacture.  Salt  (sodium
chloride) is absent from a great amount
of the raw material, and when present it
can casily be removed by a simple wash-
ing process. The source of supply is limit-
less, easy of access, economically approach-
able and needs no selection. It is deeidedly
softer than white marble and the virtually
broken-down state of the deposits makes
for far casier milline.

There is such a tremendous demand for
processed high grade caleium carbonate
that the commercial possibilities of the
(ireat Barrier Reef in this direction are
almost unlimited. The initial experiments
hy Mr. Hodges have disclosed that a mini-
mum ol 240 tons of various grades can he
absorbed every week by only a limited
number of local manufacturers. First the
raw  material is changed into ecaleium
oxide (quick lime) by heatine. Tt is then
oround into various grades and hydrated
to become caleium hydroxide.

Some of the lesser known uses for high
orade caleium  hydroxide are as a flux
for elaze on metal refrigerators. baths
and sinks, and for potterv, wall tiles, ete.
It is also extensively used in the manu-
facture of suear, eelatine and leather.

In  Brisbane
which  processes

milling firm
coral material dredeed
from a dead reef on the silted floor of
Moreton Bay. This calcium carbonate is
commercially valuable, despite the exten-
sive cleansine and erushine involved in
processine.  The caleinm hyvdroxide deriva-
tive, however, is not nearly the quality of
that from the Great Barrier Reef deposits.
as shown by Mr. Hodges" experiments. Of
the last-named he claims ““peculiar physi-
cal properties which other carbonates do

there 1s a



192

not possess.”” To those familiar with the
raw material this finding points to the pre-
sence in the detritus of substances other
than coral remains. Associated with the
orowing coral are other organisms which
secrete caleium carbonate  from the sea
water and contribute a laree percentage

of dead remains to the deposits.  First
there are the primitive marine plants
called coralline algae (Lithothamwion),

casily detected in life by their low enerust-
ing erowth and pinkish to mauve colora-
tion. Next are the disintegrated skeletons
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of Foraminifera, the giants of the Protozoa
or sinele-celled animals, so abundant in
tropical parts. The largest Kinds are round,
flat disks, often with fluted edges, and
may measure half an inch aeross.

The vast accumulations of  detritus
alone the Great Barrier Reef have lain
dormant and unnoticed for eenturies. They
can be proeessed into highly valuable eom-
modities for half the present cost. It
will be interestine to see how lone a time
will elapse before this source of national
wealth is turned to account.

The Eagle stands Accused

By J. R. KINGHORN, C.M.Z.S.

HE cagle has onee again swooped

from the clouds into the hmeheht

and quite a controversy is raging
between graziers and ornithologists as 1o
its economie status.

[t is a “"bird of prey ™, one that is defined
by the dietionary as a bird that feeds on
the flesh of other animals, a term applied
rather too largely to all cagles, hawks and
owls but not including such flesh-eating
hirds as erows, ravens, buteher birds, curra-
wongs or kookaburras.

It 18 an untfortunate term. The more |
think about it the less 1 like it, because
the mere mention of “‘bird of prey"”
inspires one to conjure up visions of a
ruthless killer; whereas, like every other
creature in the realm of nature, it only
kills to live. There would be nothine
wrong with that if the eagle restricted its
diet to rabbits and the native fauna, but
when it attacks sheep, lambs and poultry,
it becomes a marked bird and most people
are too anxious to ““frame’ it because of
the acts of a few.

The present controversy arose during a
recent conference of ornithologists, follow-
img which the Tasmanian authorities placed
the eagle on the totally protected list.
The ornithologists then requested that other
Australian States do likewise,

The matter came before the New South
Wales Fauna Protection Panel for con-
sideration, where it was decided that not
enouch seientifie data was available, and
information is now sought from pastures
protection boards, farmers and settlers’
associations, and individual graziers.

It is true that an eagle is a magnificent
and noble bird. ranking as one of the lar-
oest in the world.  In the air, soaring
amidst the elouds, it is an inspiring sight.
but in most parts of Australia it is aceused
of being a killer of sheep and lambs, and
a menace to the pastoralist.

There is no doubt that the eagle, known
in the sheep country as **The Hawk™.
occasionally kills lambs, hunts and disturbs
lambine ewes, and will devour dead lambs,
but the evidenee against it is often more
cireumstantial  than  rveal. It also kills
many rabbits in the course of a year buf
that alone does not prove it to be of any
oreat economic value. There are two sides
to the question bnt to date there is not
sufficient  evidence, either to conviet the
cagle as a rogue, or fo protect it as d
friend.

Early in this eentury. when [ lived in
the country, the very ery ““hawk™ was the
cue for everyone to rush for guns, bu
to-day, as a result of better edueation 1
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regard to the value of bird life, the ery
“hawk™ seldom atiraets much attention.
[n the year 1900, had you sounght the
opinions ol graziers, almost 100 per cent.
of them would have declared the eagle a
pest and a menace but to-day the general
opinion is much divided.

Following a recent broadeast appeal for
imformation, I received a very large mail
from all over Australia and, on sorting out
the letters, 1 found that 57 per cent. were
definitely against protection for the ecagle,
S0 per cent. favoured protection, and
13 per cent. were open minded, were not
worried about the loss of some few lambs,
and stated that neither the cood nor bad
points of the eagle constituted any great
economice problem.

For yvour information, here are a few of

the comments taken from lengthy and
informative letters:—
Caroda: **The eagle 15 definitely a

enrse to the man who breeds sheep, as
it accounts for quite a number of lambs,
and can come from such oreat distances
in sueh a short space of time . . .
as recard its destruction of rabbits, |
am of the opimion that the eagle is
absolutely useless.™

Western Australio: ** My experience
voes back forty-five vears. I have known
cagles to take live lambs on rare occa-
sions, but thev mostly feed on dead
lambs . . . 1 consider the bounty
paid on the heads of eagles quite wrong
.. . The eagles cat young rabbits,
parrols and other vermin, and in my
opinion should be protected.™

Queensland : **They do most certainly
kill sheep and lambs: as for devouring
carcases, they are no mateh for the pig
and the fox, but one never hears of
protectine these.

‘I have a great admiration for the
cagle in the air, eliding and diving
ammong the elouds, but as soon as he
descends my admiration ceases.”’

Nouth Australio: “*On my property
they have taken lambs and turkevs, but
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they do not, as far as my experience
coes, do much harm except in drought
vears.'’

Far N.W. Queensland : “*1 have lived
here for yvears; eagles are very trouble-
some at lambing time, possibly because
we had no rabbits or other small mam-
mals nests were full of bones
of lambs.™

Wellington, N.S.W.: **1 think the
Australian Eagle Hawlk should be pro-
tected, and the sooner the better. |
say this as a breeder of sheep for many
vears . . . The good points of this
bird far outweigh the evil ones.”’

In reading through the letters (those
quoted being typical examples), I find a
oreat diversity of opinion but it would
appear that most of the damage done hy
cagles is during drought vears, and in this
recard it may be interesting to read the
words of one of our greatest bird observers,
the late Dr. W. MacGillivray of Broken
Iill., who spent about two months every
vear touring the west, from Alexandria
Downs through western Queensland and
New South Wales.  He wrote this letter to
the Barrier Mail some vears ago:

“*More lambs and sheep have been lost
during any one period of drought, or
scarcity of water through mismanage-
ment than have been killed by
cagles since the settlement of the coun-
try.  During my first fifteen yvears’ resi-
denee in this distriet 1 have examined
nearly 200 nests of cagles during and
after the lambine season, and during the
breeding season ol the cagle, and in only
one of these did T find the remains of a
lamb.  Under all of the nests were rab-
bit remains, the skulls showing as many
as 200 in some instaneces.’’

Despite the divided opinions of graziers,
the eagele war coes on and bounties are
still paid on every head of a bird produced.
Away back in the yvear 1899, bounty was
paid on the heads of 7.865 eagles. In the
vear 1907 this was reduced to 873 birds,
and fieures remained round about 1,000 to
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1,500 for several yvears. In 1947 there was
renewed activity and 3,073 eagles were
destroyed, the greatest numbers coming
from Tamworth, 687 ; Cobar, 683; Hillston,
471; and Wentworth 437 : and in the year
1948 another 1930 eagles were destroyed.

In regard to bounties, it may be interest-
ing to note that in the U.S.A., over a
period of vears, the stomach contents of
70,000 hawks of different species were
critically examined and it was found that,
with few exceptions, hawks were of value
in destroving rats, mice and other vermin.
In one well known poultry State, over
100,000 hawks and owls were destroyed in
a period of eighteen months, and the boun-
ties paid totalled 90,000 dollars. It was
estimated that, on an average, 5,000
chickens valued at 1.250 dollars and fowls
at 1,875 dollars were taken by hawks in
cighteen months, so that State alone paid
90,000 dollars to save a mere 3,125 dollars’
worth of poultry. Taking into account
the value of the hawks to the farmer in
destroyving miee, each mouse doing several
cents” worth of damage daily, it was shown
to the poultry farmer that each hawk was
worth 10 dollars a year to him, and that
the State threw away 2,105
every one dollar saved.

dollars for

THE AUSTRALIAN MUSEUM MAGAZINE.

Juse 15, 1951

To-day in that State, and throughout
America generally there is a very different
attitude towards hawks, and the farmer
thinks twice before attempting to destroy
them. Meanwhile i Australia the war
against the eagle continues and, until a
searching investigation is made, no definite
opinion on its economic status can be
expressed.

As this story goes to press, a newspaper
cutting from the Western Stoek and Sta-
Lion Jowrnal has been received and, i that,
Mr. Paul IF. Korsch, of Sarona Downs,
Nyngan distriet, gives his opinion after
forty vears’ obscervation. He has seen
eagles devouring carcases of lambs, but on
only two oceasions has he observed them
doing the killing. IHe admits that in his
examination of nests. he has found only
the remains of rabbits, but concludes his
story as follows:

“An ocecasional bird will no doubt
learn to attack lambs, and can do a lot
of damage in a short time during the
lambing season. But taken by and large,
the wedeetail does far more good hy
destroving rabbits than affecting the
orazier's potential profits.™
The editor of that journal, and of this

magazine, invite other eraziers and readers
to forward their views,

— +.__

Cinema Screenings, 1951

Through the courtesy of a number of film libraries, whose names are shown in the list helow,
the Australian Museum has been able to arrange a series of half hour einema  sereenings in the
Musenm Leeture Hall, at 1,15 p.m. on the first and third Wednesday of each month, admission free.
Further information about the undermentioned and fortheoming progrimmes may be obtained at the
Museun.

June 20: “Marine Animals and Their Food”™—N.S. W,
Film Council.
July 4: "Vegetable
Grovernment.

Film  Couneil.  =Cliff Dwellers™—=N,8.W,

[nseets”™  (Colour)—Canadian  Government. “Atlantic  Salmon”—Canadian

July 18:  “The Grand Canyon™ (Colour)—United States Government. “Mountain  Building”
N.S.W. Film Library,

August 1: “Indian Canoe”™—Canadian Government.  “How to Duild an ITgloo”—Canadian Govern
ment.

August 15:  “Primitive People” (B, & W. Sound)—N.S.W. Film Couneil,

September 5: “Beginning of History”™—U.K, Offiee,
Neptember 19
(Colour)

Inforntion
“Spreading s,
.S

Wings™
Information

(Colour )
Ht'l'\'ii't',

Information Serviee. “Gift of Green”

Oectober 3¢
\-i.i’l’.

“Frosion"—1".8. Information Service,
“Girain That Built the Hemisphere™
October 17:

Servicee.

“Rain on the Plains™ U5,
U.S, Information Serviee,
“"The Use of Chemieals for Shark Repellent™ (1. & W,

Information Ser

Sound ) —U N, Information
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Tracks in the Sand

By ELIZABETH C. POPE, M.Sc.

0O the aboriginal who has to hunt and

trap tor food a knowledge of signs

and tracks left by animals must be a
regular part of his education. Much time 1s
spent in instructing the aboriginal ¢hildren
i the art of recognizing tracks and reading
from them what the animal is doing. Often
tracks are drawn in the sand during these
lessons to illustrate what 1s meant and the
children frequently play among
themselves by drawing various types of
tracks and quizzing one another about
them.

While trackine is mportant 1o
primitive peoples, it is not without its uses
to those of us who consider ourselves eivi-
lized. Is not the detective largely some-
one who has been trained to read tracks
Even the ordinary householder
have a limited knowledge of
animal tracks—il only to be able to work
out whether 1t was his own dog or next-
door’s cat which left all those prints in
the new conerete path and whether a mouse
really has been at the dripping tin.

oames

most

. )
and siens |

conles 1o

Personally I find that animal tracks
especially those made on the clean sands

An Arnhem Land native illus-
trating his remarks by drawing
the track of the animal ol
which he is talking in the sand.
Photie— K. . MeCuarthy

of deserted beaches—have a particular fas-
cination. | am never satisfied till I can
find out the ereator of the tracks and learn
how they are made. Everyone should have
seen somewhere pictures of turtle tracks
on the smooth sands of our tropical
beaches. These are made by the female as
she toils across the uphill sands to reach
the higher parts of the shore to lay her
eces in a specially-dug hole.  Many Aus-
tralians can distinguish the upward track
which tells the story of her laborious pro-
eress up the slope heaving her body. not
built for locomotion on land. a few inches
at a time, from the smoother, continuous
track downhill, back to the sea.

Birds® footprints often leave pleasing
patterns on the damp sand near the water’s
edee, and it is amusing to try and distin-
onish the different types and determine
what the bird was doing—walking, run-
ning or taking off for flight. This is gen-
erally an easy matter, for the birds can
he seen and the various tracks correlated
with the makers and their activities. Not
S0 easy to pin down are some of the deli-
tracks which are often to be found

cate
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among the dunes, just behind surf beaches,
for these are mostly made by nocturnal
animals or by unobtrusive ereatures which
escape notice unless vou are watching for
them.

One type of track often seen, provided
there has been no wind or rain since the
previous night to obliterate it, is the
strageling runway of the Ghest  Crab,
Ocypode, leading from the high dunes to
the sea. The erab does not, as a rule, emerge
till dusk or thereabouts and generally be-
eins his evening’s operations by shovelling
a pile of sand out of the hole which is the
door to his deep, moist burrow. Probably
a loose plug of sand is used to reduce the
size of the bore of the burrow through the
day and thus conserve moisture, and no

The rick-rack braid patterns left by the underground
workings of two Therevid larvae whose paths crossed

in the high sand dunes near Norah Head.

Photo.—FE. Pope

doubt it is this which is removed as a pre-
liminary to the night’s prowling activi-
ties,  These c¢rabs have become so used 1o
life on land that they actually drown if
kept entirvely immersed in sea-water for
much more than twenty minutes, but they
are nevertheless tied irrevocably to the sea,
for they have to return to it at intervals
through the night’s activities to bathe their
gills and they have to @o back to it when
breeding and layine their eges. The tracks
they leave in the sand mark the routes they
traverse either on their way to the shallows
or on their scavenging expeditions.  Being
crabs, they run sideways and the marks
left by their four pairs of walking legs
form a band of confused. strageling in-
pressions like oversized commas in the sand.

For some time we were puzzled by @
type of track which we used to see m the
high sand dunes. Tt was regularly kinked,
first to one side and then the other, like
Tracks left by the ghost crab, Ocypode ceratophthalma, rick-rack  braid. The mystery was nof

in the sand dunes near Smoky Cape. solved il we thought of digeing in the
Photo.—E. Pope. sand at the ends of the tracks., Then we




JUNE 19, 1951,

THE AUSTRALIAN

Scuttling in and out between the
sparse vegetation of the sand dunes,
«cavenging beetles leave most dis-
tinctive tracks in the sand. Other
tracks in the photograph not
sheltered by the grass have been
obliterated by the wind.
Photo.—E,
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found that the rick-rack pattern on the
surface of the sand was the result of the
funnelling operations, just below the sur-
face, of an insect larva with a long, worm-
like shape. The larva proeressed by lash-
ing its body violently from side to side
and sinee its rate of progress is quite uick
it is possible to wateh the track appearing
on the surface as though by magie, for no
active agent can be seen. The larva is the
voung stage of a Therevid Iy,

Another track which frequently appears
in the sand dunes is the one illustrated
here, made by a beetle of some type which
we have not, as vet, been able to defer-
mine.  The track is a most distinetive
one and somewhat reminiscent of the tread
of a ecaterpillar tractor. Perhaps some
reader can help to solve the mystery hy
catehing the beetle in the act and forward-
me it to us.

Lizard tracks or those of small mam-
mals may sometimes be seen in the sands
at the back of beaches, and in these cases
there is not only the impression left by
the feet but also the oceasional swish of
a tail whieh marks the ground. Unfor-
tunately, we have no photographic record
of these.

Nearer the water’s edge, especially near
low-tide mark, many more tracks and signs
may be read in the sands and their authors
are often ercatures such as snails or star-
fish or even worms. In fact, the more you
look, the more kinds of tracks you sce
and learn to recognize and, after a few
vears' practice. vou can read the riddles
of the sands with great aceuracy—probably
not so well as a black tracker, but ade-
gquately enough to impress vour friends
with your abilities as a natural history
deteetive.
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Introduced Fishes— |

By G. P.

NGLISHMEN who colonized Aus-

tralia in the early days sadly missed

the frees and flowers, the birds
and other animals to which they had
heen  accustomed. and  they found the
fauna as alien as the surroundings
generally. A love of Australia and
things Australian for their own sake or
because of their unique value had not then
been  developed. So  acclimatization
societies were formed: trees, seeds, pets,
came and domestie¢ animals, and even fish,
were brought from overseas to fill the
sentimental egaps. As far as fish are
concerned, the kinds introduced into
Australia fall into groups, thus:—

(1) Members of the Trout family
(Salmonidae)  introduced  for
sporting anglers;

(2) Aquarium fishes, belonging to
many  species, of ornamental
appearance or domesticated as
pets:

(3) Baters of mosquito-larvae; and

(4) Freshwater (and a few marine)
species mtroduced for angling or
as food.

Toe Trovt FaMmiLy.

The introduction and acclimatization of
Nalmonidae was a difficult task in the old
sailing ship days, but it was successfully
accomplished and has sinee formed the

subject  of several books. articles and
biological papers. so that it is beyond

introdue-
(Sualmo erior,

present scope.  The best-known
tions are the Brown Trout

often called N. fario), the Loch Leven
r ¥ - .

Mrout (8. levenensis) and the Rainbow
[rout (N. gairdwnerii, generally called S.

widews, and its variety the Kern River
Trout, var. gilberti). The foregoing have
become established, though in places they
have to be replenished from hateheries.
The following species, however, failed to
thrive in Australia:  Sebaco  (Salmo

WHITLEY.

sebago), Atlantic Salmon (S, salar), Quin-
nat  or  King Salmon  (Oncorhynchus
tschaveytscha),  Sockeve  Salmon (0.
narka) and Brook Char (Salvelinus fon-
tinalis) .

AQUuarttm Fisties axp MosQuito [SATERs,

The fishes enjoyed as pets, or bred hy
fanciers for ornamental varieties. come
from nearly every country except northery-
most Europe, Asia and America, and the
South Sea Islands.  Theyv belong to various
Orders and Families, particulars of whiel)
can be obtained from the extensive litera-
ture on aquarinm fishes.  Species helong-
ing to the following eenera of introduced
freshwater fishes have been  kept in
captivity in Austrahia: Acanthophthalimus.
Aequidens, Anabas, Aphyocharar, Buadis,
Barbus., Betta, Brachydanio, Carassius,
Channa,  Chela,  Cichlasoma,  Clarias.
Cobitis, Colisa, Corydoras, Ctenobrycon,

(‘tenops, Cyprinus, Danio, Dermogenys,
Gambusia, — Haplochromis, — Helostoma,
Hemichromis. Hemigrammus,  Hiyphesso-

birycon, Lebistes,  Limia, Luciocephalus,
Macropodus, Mastacembelus, Mesogonistins,
Mollienesia.  Notopterus, — Ophicephalus,
Oryzias, Osphronemus, Osteochilus. Pon-
chaxr, Pevea, Phalloceras, Platypoecilus,
Polyacanthus, — Pristella, — Pterophyllum.
Rasbora. Rasborichthys, Rhodeus, Tani-
chthys, Tilapia, Trichogaster, Trichopsis
and  XNiphophorus.  The list,  though
formidable, is easily comprehended by
aquarists and is worthy of mention as it ix
the first of its kind and there 1s always a
likelihood of these fishes becoming intro-
duced into our rivers, though it is hoped
that this will not oceur. Some damage
has already been done: the common Gold-
fish and Carp and the Redfin or English
Perch are already pests in many rivers,
spreading in a comparatively short time
over an enormous area at the expense of the
native fauna.
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During World War I the import of
foreien aquarium fishes into Australia
ceased, but local enthusiasts guarded their
breeding stocks with care so that good
exhibitions of them could be maintained.
Recently, attempts are said to have been
made to obtain fishes (and even fish eges)
by air, but the law must be observed and
(‘ustoms and  Fisheries  Departments’
requirements respected.

Marine fishes require special conditions
in aquaria and practically the only foreign
ones are on public display rather than in
private hands. Live coral fishes were
transported to Sydney from Honolulu in
January, 1912, by Captain Gibb of the
s.s. ““Makura’, but only one survived in
a tank at the zoo. Since Taronga Park
Aquarinm was established the beautiful
fishes of New Guinea and the South Seas
have been brought regularly to Sydney
for display.

The  more  1mportant freshwater
aquarium  fishes  (notably the carp and
courami and their allies) will be dealt with
in a second article in their zoological order;
so too will the mosquito-eaters which are
mainly Cyprinodontes (e.e., Millions Fish
and Gambusia).

INTRODUCED Foop Fisnes.

French explorers of the early 19th cen-
tury brought Paradise Fish in their ships
to Australia from the East Indies and, in
error, they were classified as a new Austra-
lian fish, Platypodus furca, but they did
not liberate them ashore. Other French-
men  recommended  the introducetion  of
our Murray Cod into France for the gour-
mets of Europe. A few years ago the
suggestion was made that Murray Cod be
mtroduced into the fresh waters of Bengal
as food for the natives. However, Dr.
Sunder Lal Hora, of the Calcutta Museum,
rightly advised against this introduction,
pointing out that the Murray Cod was a
“woltf” fish which would  destroy other
forms of life in the rivers and so the
suggestion  was  dropped. In the past,
Chinese labourers introduced paddyfield
eels and certain other Oriental fishes which
they kept in ditches for food but the species
have not, fortunately, persisted. Probably

inspired by the work of Frank Bueckland
and the International Fisheries Exhibition
of 1883, in which Australia had taken a
part, local authorities many years ago
considered introducing marine fishes of
potential economic value, but there were
ditficulties in the old days of sail. Early
in this century, Il. Dannevig acclimatized
English flatfishes at Gunnamatta Bay, New
South Wales, and liberated them in the
sca, but nothing more was heard of them.
Similarly some American Striped DBass
(Roccus) which had grown too large for
an aquarium were set free in Sydney Har-
bour about twenty vears ago and came to
naugeht.

Altogether, it seems better to enconrage
the propagation of Australian food-fishes
rather than try to upset the balance of
nature still further by introducing alien
species.  Bfforts to cultivate native mullet,
bream, perch (Percalates), palmer, and
orunters, and even the lungfish, have met
with success in some parts of Australia.
The Milk  Fish  (Chanos) might be
“farmed’™ in ponds in tropical Australia,
as it is overseas, whilst Golden Perch and
Murray Cod are preferable to foreien
Gourami or American freshwater fishes as
far as Australia is concerned’. So far,
only a few persons, careless or ignorant
of the consequences, have suggested bring-
ing bluegills and other sunfishes and bass
from North America into Australia, and
their sugeestions Iuekily have been ineffec-
tive.  The danger of such importations
has been stressed by an  American col-
league, Professor (. 8. Myers': even the
diverse and miehty fish-fauna of the
Amazon, he thought, might be devastated
by introducing northern hemisphere fishes.

['ntold damage might be  done to
Australia’s  fluvifauna  especially  when
floods overflowed pond-cultures in the out-
back. The modern attitude to acelimatiza-
tion and piscienlture is that it is unwise to

'See A, Do Buteher & G. T, Thompson, Fish
Farming (Fisheries & Game Dept., Melhourne,
Pamphlet No. 3, 1947 ).  Inquiries regarding fish
farming  should be  addressed  to State
Fisheries Department.

":(;_ Ny <\I‘\‘!‘T'.‘~'. T;"-‘r f’J'H‘rh‘r S8
(Chieago), ix. 4, 1947, p. 177,

one'’s

Fish-Culturist
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liherate foreign or even Australian fish
indiseriminately in our waters and that
a  biological and hydrographical survey
should precede any introduetions which
may be made, and any attempts at intro-
duetion can, very rightly, only be made
with the sanction of our State Fisheries
Departments,

Naville-Kent  introduced into Western
Australia Carp, Goldfish, freshwater eels.
Murray Cod and Perch from the castern
states, but the good Australian food-fishes
failed to thrive there whilst the pests
persisted and have now been joined by
later recruits, Salmo and Gambusia.

A plan to fertilize certain south-western
Australian  lakes  with  nutrient  salts

THE AUSTRALIAN MUSEUM MAGAZINE.

Juse 15, 1951,

(sodium nitrate and superphosphates) to
enconrace the growth of flounders was
nmooted atter the example of Loch Craigliy
in Scotland. but the Scottish experiments,
though promising at first, proved disap-
pointing later, and the Australian scheme
was  abandoned. The importance of
avoiding pollution in seas and rivers should
he stressed and, inland, it may be neces-
sary to rescue voung fishes Jeft stranded
in evaporated pools’.  The artificial fertili-
zation and hatehing of fish eggs is applied
to the trout family more than to native
fishes,

NRee Anderson, 1 K.
1918, p. 157,

Austialian Zrin;uf;r'd. T

Aftermath of Rain

By JOYCE ALLAN.

HIE past vear in Austrahia will long

be remembered as one of unprece-

dented  torrential  rains.  Water
appeared in vast sheets where it had not
heen seen for yvears, and the unexpected
news came that even Lake Evre had filled.
'ollowing c¢losely in the wake of the numer-
ous widespread floods which left a vast
trail of devastation over millions of acres
of fertile, heavily stocked country—or
simultancously with it—appeared various
animal lite which humid and rainy condi-
tions. even in normal times, stir into acti-
vity.  But under such abnormal cireum-
stances, they appeared in pestilential foree.
Whilst tryving to extricate himself from the
state his property has been left in, the man
on the land has now to face the additional
worry of hordes of snakes lurkinge in the
water, in the man-high atter-flood erasses,
and in the homestead.  He must combat
mosquito plagues of phenomenal ferocity,
the threat of sheep-tlies and sheep worms to
his remaining stock. Even the aerial inva-
sion of a sticky white gossamer-weh cast
over the countryside by myriads of tiny
spiders, as related by Anthony Musgrave
in a orevious number of this magazine',
wonld have its nuisance value,

Following similar torrential vains in the
metropolitan areas over somewhat the same
period, moist conditions and plentiful food
supply became extremely tavourable for
many known and lesser known creatures of
past seasons.  Thus, lured from their nor-
mal haunts and hiding places, they rapidly
became conspicuous in their fresh sur-
roundings, and so. over the last months.
we  have constantly  heard of  strange
spiders, beetles and  other ““woes™: of
shovel-headed worms and peeuliar vibhon-
like flat-worms of various colours seen slid-
g over paths, and of giant size sluos
imvading suburbia and its outer regions.

SNAILS AND SLUEGS,

But as far as metropolitan invaders go,
it can be said that over the last twelve
months, the snails and slugs, especially the
.‘-illl_s.:'.‘-i. have Hl‘(lllll!'tl the [mul, We can
recollect no  previous vear in which so
many of these molluscan ereatures have
been forwarded to this museum for iden-
tification, or have appeared in so many
places.  Humid and

moist  conditions at

'Musgrave, A., Spider Acronauts and Gossamer
Weh, AUSTRALIAN MUSEUM MAGAZINE, x. 4, Dee.,
1950,
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any time  will immediately  signal  the
advance of snails and slues in bush or
cultivated earden.  But what might, under
normal conditions, be a more or less leis-
ured nightly toreh hunt to the keen gar-
dener or professional cultivator, has now
become a  rapid, war against
relentless enemies, if tender seedlings and
stcetlent plants are to survive.

ceaseless

Many of the snails have been of the
native bush type which have wandered
away from their haunts into the more cul-
tivated areas. no doubt Tured by the lush
orowth and decaying matter which has
persisted for so many months.  Or they
have been of the small introduced Kinds
which have been slowly appearing over
the vears. The common garden snail, IHelir
aspersa, of conrse, is always with us, and
there is no need to mention how rapacious
its attacks have been.  This introduced
Buropean species has established itself just
about all over the world, and appears able
to  withstand most  adverse conditions,
simply by hiding away, like its brother
snails, and slugs, until more favourable
conditions, the refreshing shower and mois-
fure, the ereen vegetation—its staple food
—prevail aeain. Can it altogether be
blamed for wishing to move about freely
when the welecomine shower falls?

Althoueh we can sympathise with the
oardener who treats all snails and slugs
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with scant respeet, dealing out death to
every one that comes his way, yvet not all
these are veeetable feeders! The ravages
amonest his plants may be the work of only
a few types, and some innocents may have
heen slaughtered in vain,  For instance,
one such snail, Strangesta capillacea, is
the native carnivorous species, which, for-
merly confined to our native coastal bush.
is now well established in some suburban
vardens and attacks the earden snail with
relish, although feedime also on minute
msects and worms.  Also there is the tiny
introduced Helicella cellaria which thrives
on slaters.

The same applies to slugs.  Now, to most
people these are most repulsive with their
soft naked bodies exuding copious supplies
of mueus, which, however, is necessary to
enable them to move freely and sately over
the roughest surface. So, nearly always,
any seen on sight are stamped out. Granted
that some of these (and it is pointed out
here that practically all species of slues
found in the earden are the introduced
Juropean  speecies)  can  play disastrous
havoe amonest seedlings, plants and fruits,
some are not ereen plant destroyvers; a few
are carnivorous, whilst others are omni-
vorous. feeding on decaying animal mat-
ter, meal and meat of various kinds, milk.
fats. Kkitehen ecarbage, and fungi, ignor-
ine foods containing chlorophyll.  These

A handsome red-bordered native
slug, Triboniophorus gracffei (top
figure) has a similarly coloured
triangular pulmonary area and one
pair of tentacles. The introduced
slugs have a smaller additional pair
of tentacles, as seen in the Greal
Grey Introduced slug, Limax maxi-
mus (bottom figure)—a handsome
grey, black-splashed slug reaching
almost a foot in length. Centre
left is the introduced Jet slug,
Milax gogeles, the small black des-
tructive pest so well known to
gardeners; centre right shows the
large yellow <lug, Limax flavus,
one of the commonest garden zlugs,
distinguished by its yellow, pustulous
body, long, slender. dark-blue ten-
tacles and its omnivorous habits.
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frequently haunt the houses for this type
of tood and many householders in recent
months in this moist weather have been hor-
rified to find a large grey slug sliding over
the c¢lean kitehen tloor or e¢limbing a wall
to reach the shelf where desirable food
may be. However, at least one of the
omnivorous species, the small pale yellow-
ish to black Agriolimar agrestis, a com-
mon earden  pest, although having a
varied diet. is most destruetive in gardens,
sometimes feeding right through the night
on leaves, roots, pods, flowers, young shoots
and fruits. Its attacks have been even
more virulent during this rainy weather.

The prevalence of two large slugs in
particular round bush and garden has
caused more commotion than any other
mollusean types since the freakish weather
commenced.  These are the Great Grey
Introduced slue  (Limar marimus), and
the almost as laree, but more slender, Aus-
tralian  native  slue  (Tribowiophorus
gracfier).  The former slug, although a
settler in this country of some vears stand-
ine, has never been so abundant, and one
might sav so cheeky, as during the last
vear.  Usually nocturnal like most snails
and slugs, it has emerged at all times, in
many places, and frequently in extraordi-
nary corners ol the home. A handsome
shue, slaty grey, streaked and spotted with
rich black. it can streteh to almost 12 inches
in leneth, but is normally about 5-6 inches
in repose. It has a small slender shell
Iving under the skin towards the anterior
end of the back, near the pulmonary open-
img.  Like all slugs, it burrows lLightly
below the surface to bury its eges. Its
strong sense of smell enables it to find all
sorts of food, 1t does not like oreen culti-
vated plants or seedlings, although often
suspected of this when noticed crawling
in the garden.
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The native slug is distinguished immedi-
ately from the introduced ones by having
only one pair ot head tentacles instead ot
two pairs, a large and a small one, and its
colouring. Varyving from yellow to gree-
ish grey, it has a bright water-melon pink
border to the body, and a border of the
same  colour outlining the trianeulyy-
shaped pulmonary area on the back. Some-
times the whole animal is the pretty water-
melon pink shade, a colour which rubs off
casily as the slug moves along or is handled,
It has no internal shell like that of the
imtroduced slug, and gives off a copious
supply of muecus which continnously runs
down the vein-like body grooves on the
slug’s surface, almost as though it serves
some irrigation purpose. The slue inhabits
the coastal regions of New South Wales
and to about mid-Queensland, but is more
and more forsaking the bush tfor cultivated
regions, being frequently found in Sydney
oardens.  Its abundance during the Jast
vear has been remarkable, and it has been
extremely common round the Hawkeshury
River distriet.  The entirely pink form
had until lately only been recognised from
Mt, Kaputar, Narrabri, New South Wales,
and Bellenden IKer, Queensland, but a few
months ago specimens of this type appeared
round Gostford and Terrical. This slue
also prefers its natural bush food, refuse
and so on. but it no other food is avail-
able in a cultivated garden will, of neces-
sity, eat lettuce. It is an extremely pretty
slug, capable of assuming the shape and
colouring of gum leaves, either in their
fresh green state, or dving antumn fints.
This slue in particular. should not be
destroyed when found, but if possible
placed in some native bush, or left in a less
orderly part of a garden. It likes to lie
away in the daytime amongst rotting, moist
plant life, and will soon find these if trans
ported to a bush environment.
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Reviews

COMPARATIVE  ANIMAL Prysioroay, by . Ladd
Prosser, Professor of Physiology, University of
[Hlinois: D. W, Bishop, Professor of Physiology,
University of Massachusetts; F. A, Brown,
Professor of Biology, Northwestern Univer-
sity: T. L. Jalm, Professor of Zoology,
University of California  at  Los Angeles;
V. J. Wulff, Asst. P'rofessor of Physiology,
University of Illinois. (W, B. Saunders
Company, Philadelphia and London, 1950, 888
ppe 312 figs, Price £5 18s. &) Our copy
from W. Ramsay (Surgical) Pty. Ltd., 340
Swanston Street, Melbourne, .1,

OMPARATIVE  physiology, like animal
ecology, is a modern fronticr of zoology
attracting an inereasing number of workers.
Most of them are engaged in the minutine
of investigation adding new faets to an already
voluminous literature.  When these new  facts
appear in the many zoological and physiological
journals, it is often only the titles which are read
by the elassical zoologist. The particular gaps
which these contributors are seeking to fill, in the
understanding of how the animal body works, are
largely unknown to him. But the elassical zoologist
is hardly to blame,  Comparative physiology has

not had a comprehensive text hook in English
deseribing the underlying similarities and differ-
ences in the physiology of animal groups. In the

numerous text hooks on
enphasis has been largely on the higher animals.
To bhe truly comparative and to do justice to
Iillll’l!'l'li lll‘\‘l‘illllllll'lltﬂ. :‘Illl'llll.’ll(‘ l‘(lllSilll']':ltiUn must
e given to the vast amount’ of research in
invertehrate physiology as well.  The significance
of this new book is that it attempts to do this.

“General  Physiology ™

The result is 888 pages of closely-written text
fully  documented  with references and  lengthy
tables.  Two initial chapters deal with the role
nf water and inorganie ions in body fluids, a short
chapter on plntr-m specificity is wedged in between
these and a series of chapters dealing with the
main - funetions of nutrition, respiration  and
exeretion, (The placing of the ¢hapter on protein
specificity is rather odd and without explanation
in the text.) The remaining chapters are con
cerned with a variety of subjects largely border-
ing on animal behaviour, ec.g., chemo-reception,
photo-reception, hearing (which the authors eall
“phonoreception ™!, nervous  physiology  and
endoerine mechanisms,  There arve several other
chapters which seem to fit into no particular plan
in the hook, though they are important contribu.
tions in themselves,

Some chapters represent much needed  reviews
of special fields; others draw  heavily on older
texts, differing little from  them execept in the
addition  of more examples (.., chapters  on

respiration and nutrition). Others ave elaborations
of reviews previously published by the authors in
review journals (e.g., chapters on endoerine
mechanising and nervous physiology). The student
ad research worker will he glad to have all this
material together and brought up to date. The
1mnpu-ltnmwm-;s of the treatment will probably
leave the undergraduate and the general reader a
little hewildered.  The University teacher may, for
this reason. hesitate to advoeate the use of this
hook as an undergraduate text book. But it is
one which he will insist on having on his own
shelves and aceessible to students for reference.
Few will sit down and read it from cover to
cover: it s not that sort of hook.

One  almost  wishes  that the highly qualified
authors  had  written  something  shorter and
eminently readable and had left out some of the
encyelopaedie detail for the sake of letting a few
prineiples live, This was done for comparative hio-
chemistry by Baldwin®s “Introduction to Compara-
tive Biochemistry™ and for animal ecology by Elton’s
“Animal Eceology™. Something similar needs to he
done for comparative physiology. The place for
detailed expositions is then in separate monographs
on the various functions,

It is this heavy documentation which makes this
hook difficult to read. Some of the tables are
unnecessarily detailed even for a specialist review
(e.0., Tables 9 and 76). Many of the graphs are
confused, with too many lines or points running
together (e.g., figs. 13, 14, 19, 129). There are,
on the other hand, some curious instances in
which so little detail is given that the contribution
has little value.  Fig. 44, for example, pictures four
respirometers, without any explanation in the text
as to how they work. Similarly the eight line
deseription of Fry's excellent work on acelimatisa-
tion in fishes is quite inadequate to give the reader
any true coneeption of the nature of acelimatisa-
tion experiments,  The reviewer noticed a few
mistakes in prineiples.  There is good reason to
question the assertion on pages 226 and 342 that
the Arrvhenius formula is a satisfactory deserip-
tion of the relationship between temperature and
physiological rates.  And parapodia in polyehaete
worms are not primarily evolved as gill structures
(page 213)

In many respeets the most rewarding chapters
are  left to  the end: Brown's chapters  on
endocrinology  and  Prosser’s chapter on nervous
physiology, perhaps beeanse the authors here are
writing in their own research fields. It is the
research worker and the graduate student who will
find most value in the hook as a whole.  For this
reason alone its publieation will he weleomed hy
Znu]ngisis.

L. G BIRQH.
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AUSTRALIAN SHELLS, with related animals living in
the sea, in fresh water, and on the land. By
Joyvee  Allan, F.RZ.S., Curator of Shells,
Australian Museum, Sydney. (Georgian House
Pty. Ltd., 431 Bourke-street, Melbourne, 1950,
An  Australiana  Soeciety PPublication.)  Pp.
XIX and 470, 44 plates and innumerable text

ficures. DPrice, £3.
HELL collectors throughout the world will
welcome  this  popular  authentic  and  only

comprehensive account of  Australian shells.

The simple layout of the hook, the plates, and
text all point to a careful analysis, by the author,
of routine museum inquiries received from  the
publie, for she has supplied in one book the answer
to most of them. Good colour plates and simple
deseriptions should enable even the amateur to
identify and name most Australian shells likely
to be collected.

Whether it be eamouflage in wartime or sea
shells in peacetime the author excels as an artist
and what is more she has that rare and valuable
combination of artistic talent and specialized
scientific  knowledge.  Miss Allan’s position as
conchologist at the Australian Museum has given
her the means to complete a work which probably
only she could have done in such an able manner.
A extensive collection and a good library con-
{aining many rarve works on the mollusca, the
valuable tuition reeeived from her capable pre-
decessors, Hedley and Iredale, have all contributed
to the aceuraey of the finished work.

nomenclature has changed with the
times.  Mueh incorrect and unsuitable Australian
nomenclature  has  been  adjusted in numerous,
widely scattered scientific works, hut stability is
gradually being achieved.  However, those highly

Mollusean

technical  accounts  are  frequently  Levond the
general colleetor and may have confused rather
than enlightened him.  Miss Allan has simplified
the problem by giving for each shell mentiongd
the present accepted generie and speeifie name and,
where necessarvy, any familiar synonym which may
have bheen discearded, §

The wide distribution  of  many  Indo-Paeific
species  has  also  been  a  confusing  factor to
Australian collectors, for many shells whieh may
have been originally named  from  some distan
part oceur in our northern waters.  Miss Alln
enlightens us by figuring and  correctly naming
the tropical Australian species while suggesting
their Indo-Pacific range.

Separvating land, freshwater and marine shells
has further simplified the work for they ave each
a different problem to be tackled from a different
angle,

The only eriticisms offered concern faults arising,
we  suspect,  from  sources bevond  the authors
control.  Cheap paper, poor photographic lalf
tones and a fair number of printer’s errors are
the main shorteomings.  Congidering the precarions
times in which we live, power shortages, hlackonts,
high costs, material shortages, general inconven-
iences and delavs we should still he thankful that
the production is no worse.

There will be a big demand tor this work botl
liere and overseas and we expeet to see a secoul
edition with probably a more embracing indes
and each plate bearing o number.

With these few minor eriticisms we close by
assuring the author, the publisher and the printe
that * Australian Shells ™ is welcome and  well
done,

B. (@ CorToxs.



