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layer of “*white’’, or albumen, and by a
shell which consists of inter-laced keratin
fibres much as does the shell of a reptile or
bird. A very remarkable feature of platy-
pus development is the growth of the egg
after the first formation of the shell and
before laying: it enlarges to a diameter of
16 to 18 mm by 14 to 15 mm, ;lpparvnllz\'
taking in something, presumably of nutri-
tive value, from the maternal oviduet.
Whether this occurs in the echidna, too, |
do not know.

The female echidna,
large-volked, shelled egg, as any reptile
might have done, broods the ege in a
speeial but temporary pouch reminiscent
of that of a marsupial. The platypus has
no pouch, but only a depression on her
belly ; the egg is laid in a nest at the end
of a burrow, and is there brooded. DBoth
monotremes have mammary glands, but
there is no teat such as exists in marsupials
and higher mammals, and the baby mono-
tremes take the milk from the wet hair.

having laid her

Little is known of the physiology of
either reptiles or monotremes, but some
work has been done in both on the control
of body temperature. The higher mam-
mals, of course, maintain a hich and con-
stant body temperature, while in reptiles
the body temperature varies with that of
the surroundings and is never far from it.
Monotremes, it is found, are fairly called
“warm-blooded ™ like other mammals. but

their average temperatures arve rather
low: 322°C  in  the platvpus  and
31.1°C in the echidna: in various
cutherian mammals it ranges  from
about 36 °C upwards for a few (e-
arees. — In both monotremes the tempera-
ture is held constant when the external

temperature is between 27.6 (' and 32.6 (.
but tends to break down outside {hese
limits and, in the echidna, when it is hiber-
natinge. In respect of temperature con-
trol, it would seem that they are much
more mammalian than reptilian.

It is elear that while the monotremes are
mammals, they are also c¢loser to the rep -
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tiles than any other exisiting mammals
They go some ol the way, but not all tha
way, towards satisfying the evolutionary
zoologist s demand for a form intermediatoe
between reptiles and  mammals. They
powerfully reinforce the theory that the
mammals are, in fact, descended from rep.
tiles, leaving no reasonable doubt that this
Was so.

Nevertheless, the platypus and echidna
are not the ancestors of the marsupials
and higher mammals. For one thing, they
live now, which it too late by something
like 150 million years; the earliest known
fossil remains of mammals come from the
Jurassic.  For another, however primitive
they may be in some aspects of their or-
canisation, each is a form highly specialized
to a particular and very special mode of
life; in the platypus, an aquatic life and a
diet of freshwater animals, especially
molluses and insects: in the echidna, a diet
of ants and the labour of tearing up their
nests. Presumably in association with their
peculiar diets, both species are toothless
as adults, and the echidna throughont its
life.  The platypus has twelve teeth when
voung and for a time they are used. but
when the animal is about a foot long the
horny false teeth of the adult develop be-
neath them, and they are cast off, The
toothless condition tells us nothing of the
mammalian or reptilian relationships of
the animals, but the condition in the platy-
pus Is interesting, causing one to wonder
why, if they are useless to the adnlt. they
should be retained by the youne. Perhaps
in part by virtue of their life in an isolated
continent  protected from the fieree com-
petition of  freshwater cutheria, perhaps
protected from competition even with mar-
supials by their special and peculiar modes
of life, the monotremes have managed to
survive, and surviving, to tell us something
of the ancient history of the class of animals
to which we ourselves belone.  Unhappily.
we have no fossil remains of monotremes
older than the Pleistocene period of a
million years ago.
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The Mallee Fowl

By H. J. FRITH

Wildlife Survev Scetion,
[IE family Megapodiidae (Mound
Builders), to whiech the Mallee

Fowl belongs, comprises 7 eenera
and 13 species and no member of it incub-
ates its eges by the usual method of sitting
on them; instead they all lay in holes in
the ground or in mounds of decaying or-
oanic matter and leave the eges to be
hateched by the heat of the sun or of de-
cayine organic matter. The family in con-
fined to Australia and to parts of Poly-
nesia, Micronesia, and Malaysia.

The simplest method of incubation is
practised by Megacephalon maleo (a sole
species of the genus) found in the Celebes
[slands, and by Fulipoa wallacei (also a
sole species) of the Moluceea Islands. These
birds simply dig a hole in the sand of an
exposed beach, lay an ege. cover it, and
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leave it to be hatched by the sun’s heat.
They may lay successive eggs 14 days
apart.

In New Guinea are found Aepypodis
sp. and Tellegallus sp., and on the eastern
coast of  Australia  Alectura lathami,
commonly known as the brush turkey; it
is another lone species in its genus. Al
these birds ineubate their eges by a more
complex method than that just deseribed.
For the purpose they scrape up a large
heap of organiec matter from the forest
floor—this may be up to 20 ft. in diameter
and 9 ft. in height. Under the warm, moist
conditions it rapidly ferments and when the
first burst of heat is deelining sueccessive
holes are scraped into it and one ege laid
in each.

mallee

MEII(‘

fowl on nest.

Photo.—E, Shiter,



THE AUSTRALIAN

MUSEUM MAGAZINE

Marcr 15, 1958

Leaves, twigs and sand (scraped by the male bird into a hole he has previously prepared) are used

to form the egg chamber.

Mcegapodius sp., the jungle fowl, ranges
from the Nicobar Islands in the cast to
Niaufou in the South Pacific Ocean, and
from the Philippine Islands in the north
to Yeppoon on the Queensland coast. Its
incubation system varies from place to
place. In some areas it merely scratcehes
holes in hot sand, as in the case of Mega-
cephalon; in other places 1t lays in vol-
canie areas where volcanie steam and heat
warm the soil, and in others it construets
very large mounds of organic matter up
to 30 ft. in diameter and 15 ft. high. On
Dunk Island, off the coast of North Queens-
land, there i1s a range of methods in the
same area, from holes in the sand to ela-
borate mounds.

Tie ManLee Fowr

Leipoa ocellata, the mallee fowl or lowan,
differs from all other megapodes by living
in the dry, hot, inland areas of Australia
and possessing a complicated incubation
method which utilises heat both from the
sun and from fermenting organic matter.
Sinee 1952 the author has studied mallee
fowl, including colour-banded birds, in the
field near Griffith, N.S.W.

DistriBUTION

The mallee fowl, except for an extension
into the coastal areas of Western Austra-
lia, is confined to the inland of southern
Australia.  Within this area it is closely

The number of eggs laid by a mallee fowl varies from 14 to 35.

Phiotos,— Author.
associated with, but not confined to, mallee,
a scrub of dwart FEucalyptus species.
Within the habitat the distribution is fur-
ther determined by the distribution of
various species of Acacia used as food
plants. There is also a close relationship
between the density of the birds and the
soil type, mounds and birds being more
numerous on soils of lighter texture.
NesTING HABITS

The construction of the nesting mound is
largely the responsibility of the male. In
the autuma hole 2 to 3 ft. deep and up to
16 ft. in diameter is seratched in the soil.
During May, June, and July the dry leaves
and twigs over a 50 vard radius are seraped
up and swept into it. In August this or-
eanic matter, wet with winter rain, 1s
mounded up to a foot or so above ground
level, and a hole about 1 ft. deep is dug
into the top and then refilled with sand
and leaves. This is the ege chamber. The
whole is covered with the loose sandy
soil and the resulting mound is carefully
smoothed over. Its internal temperature
quickly inereases due to fermentation of
the organie matter.

When the internal temperature ap-
proaches 927K the first egg is laid, and at
Griffith this is usually in the first week of
September. The eggs are large, cach being
about 4 ins. long and weighing about 31b.:
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the female herself weighs only about 331b.
When laid they are a delicate salmon pink
put this rapidly stains a light brown in the
mound.  The total number varies from
14 to 35 and, depending on the female,
the interval between the laying of each
may be from 4 to 14 days. Owing to the
large number of eggs in the cluteh, and to
the fact that the 7 weeks’ incubation per-
iod for each egg begins as soon as it is laid,
the first must hatch long before the last is

laid. As soon as hatching is completed in
about Marceh or April, the male begins

seraping out the mound again and pre-
paring it for the next season. He is thus
employed with it almost continuously
thronghout the year. Young birds often
occupy a different mound each year, but
as they become older they tend to settle
on one mound and use it year after year.

CAre OoF THE MOUND

In the case of the brush turkey the male
constructs the mound and savagely keeps
the female away until an egg is to be laid,
and only then does he allow her to app-
roach. but with the jungle fowl the male
and female work harmoniously at the
mound and are probably helped by several
other pairs as well.

As stated above the male mallee fowl
carries out most of the work of building

the mound and maintaining it but he is
sometimes assisted by the female. He sav-
agely defends it against intruders but al-
ways allows the female to approach, ex-
cept in times of crisis when the internal
temperature of the mound may be adverse-
ly affected; 'on such occasions he may
actually drive her away.

When an egg 1s due to be laid the male
visits the mound and scrapes away the
covering soil to expose the egg chamber.
This may entail two hours’ work and re-
sults in the removal of a cubic yard or more
of soil. When the egg chamber itself is ex-
posed the female, who up to now has taken
no part in the operation, assumes control
and selecting a spot in its wall serapes a
niche into it. She then cerouches over this
hole, expels the egg and retires. The male
who has remained motionless throughout
this procedure now deseends into the ex-
cavation, carefully covers the egg, and
then restores the mound to its full height.
This may mean a further two hours’ work.

MAINTENANCE OF Mouxp TEMPERATURE

In addition to opening the mound for
egg-laying the male tends it daily through-
out the season and regulates the tempera-
ture within the egg chamber. The methods
he uses have been studied by building arti-
ficial mounds and by measuring not only

Female mallee fowl laying egg. watched by male.

Photo,—Author,
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the temperature, but also the direction and
rate of heat flow, in the ege chambers of
these and of natural mounds.

In an artificial mound, which exactly
resembled the natural one except for the
fact that it was not tended by a bird, the
temperature in  spring rapidly rose to
110" I which was far above the desired in-
cubation temperature, and in autumn it
quickly fell to 80°F or well below it. In
a natural mound the attending male was
able to reduce the temperature to the re-
quired level during spring and summer
and to increase it during autumn. This con-
trol of temperature was achieved by re-
gulating the relative amounts of heat reach-
ing the eggs from the sun and from the
fermenting organic matter.

In spring there is little heat from the
sun; practically all the heat reaching the
eges s derived from the organie matter.
The rate of fermentation is such that more
heat reaches the eges than is required to
maintain them at approximately 92°F and
80 the egg chamber temperature continu-
ally tends to rise. The male bird visits the
mound at or before dawn, rapidly dies
into the egg chamber and allows sufficient
heat to escape to restore the temperature
to the required level. The excavation is
then refilled with c¢ool sand and the mound
is restored.  In very cold weather when

AUSTRALIAN MUSEUM
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Lt.-ft.- Female retires, having
laid egg; male approaches
to fill in mound. Note eggs

In excavalion, {

Below : Mallee fowl chicks
dig to the surface on
hatching.

Photos.— \uthor,

there is no heat from the sun. the increased
conduction of heat from the mound sur-
face to the air is sufficient to keep the
temperature of the ege chamber down, and
it is not opened. In prolonged cold spells
it may be necessary to increase the insula-
tion of the egg chamber by increasing the
thickness of the soil cover in order to re-
tain more heat.

Likewise in midsummer, when some fer-
mentation is still taking place, it is nec-
essary to build up the mound for insula-
tion purposes, but this time to prevent the
conduetion inwards of excessive solar heat.
In spite of this, however, there is a slow
imerease in mound temperature. In order
to deal with it the male bird visits the
mound every few days in the very early
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morning and digs away the whole soil
cover which has been slightly warmed by
ihe sun; after it has cooled in the morning
air he replaces it and restores the mound
to its full height.

In autumn there is no further heat avail-
able from the organic matter and little
from the sun. It is now necessary for the
first time to inerease the amount of heat
reaching the eggs.  Whereas up till now
the birds have worked at the mound in
the cool of the morning they now visit
it in the hottest part of the day. It is
opened at 10 or 11 a.m. when the sun is
shining direetly on to it, and the whole of
the soil is removed to within 2 inches of
the eges; the mound is now a saucer-shaped
depression and the direct sun heat is easily
conducted to the eggs. Throughout the
day the male attends the mound and peri-
odically returns small amounts of sun-
heated surface soil to the excavation. By
mid-afternoon the work has been com-
pleted, with the result that the mound has
been rebuilt with thoroughly heated soil
and its internal temperature has been in-
ereased to 92°F.

TEMPERATURE DETECTION

In a further series of experiments the
organic matter, the important source of
heat, was removed from a mound and elec-
trical heating elements were installed. In
this way it was possible to alter the tem-
perature of the egg chamber at will and
observe the reactions of the birds. Tt was
seen that the birds were able quickly to
detect unsuitable temperatures in the egg
chamber, and to alter their behaviour ae-
cordingly. By cooling the mound in spring
It was possible to cause the birds to adopt
theiy autumn-type warming behaviour, and
by warming it in autumn to cause the birds
1o adopt springtime cooling activities, and
50 01,

During these studies it was concluded
that the temperature of the egg chamber
Was measured by the inside of the hird’s
bill or more probably the tongue. Fre-
quently males were seen to bury their bills
M mounds and to withdraw them full of
sand. - Following such actions they would
tommence the appropriate work of either

heating or cooling the mound. It is con-
sidered that the actual opening of the
mound is controlled by atmospherie con-
ditions, but that the subsequent actions are
determined by the direct measurement of
the mound’s internal temperature,

HarcHING

The young hatch beneath 3 ft. of sand
and rapidly dig to the surface. By hatch-
ing eggs in a glass fronted box they were
seen to dig directly upwards at a rate of
about 1 foot per hour. In hot weather
chicks frequently suffocate in the mound.
Those that reach the surface are in a weak
condition for a couple of hours, but after
resting are able to run swiftly and to
flutter for short distances a foot or so
above the ground. They can normally fly
towards the end of the day of hatching.
The chicks are completely solitary and
independent of their parents and of
other chicks. It is believed that they do
not breed until 2 years of age.

('ONSERVATION

Unfortunately the unique mallee fowl,
at least in eastern Australia, is in great
danger of extermination although still
quite numerous in places. The introduced
fox has learned to dig into the mounds and
to eat the eggs; in some years 80 per cent.
of the eges in the mounds studied have
been destroyed by foxes.

Though the depredations of foxes are
serious, the birds have suffered even more
from the destruction of their habitat.
Much of the mallee in Vietoria, South Aus-
tralia, and New South Wales has been
cleared and burned, and most of the re-
mainder opened to grazing by sheep and
abbits. These animals destroy the Acacia
species on which the birds feed and are un-
doubtedly an important cause of the de-
¢line in the numbers of the mallee fowl.
The birds are also shot and their eggs eaten
by irresponsible humans, despite their pro-
teetion by law.

If the mallee fowl is to be preserved it
will be necessary to provide carefully
placed and guarded sanctuaries in western
New South Wales. The Chief Seeretary’s
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Department has recently begun this work,
but much remains to be done. It will be
necessary for everyvone who knows of a
mallee fowl mound to proteet it from both
man and fox, and to strive to maintain
virgin mallee areas. It has been found
that most landholders are very sympathe-
tic to the cause when the unusual habits
of the mallee fowl have been explained
to them, and in some cases they have re-
frained from clearing portions of their
land in order to provide sanctuary for the
birds.
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The general public ean do mueh in the
preservation of the mallee fowl by explain-
ing the strance habits of the birds to less

well informed neighbours. If the mallee
fowl eoes, Aunstralia will have lost some-

thing unique for ever.
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Temperature vegulation in  the
Fowl, Leipoa ocellata Gould.

Wasps

ParT 1
By D. K. McALPINE

ASPS  belong to an enormous
Order of insects known as the
Hymenoptera.  After the bees,

ants and sawflies have been extracted from
this assemblage those that remain—the
majority—are called ““wasps™. Many of
these bear little resemblance to one another
and their habits are very varied. Nearly
all have two pairs of transparent wines and
a narrow waist, but their are some species
in which one or the other sex is flightless.

Many adult wasps feed mainly on the
nectar and pollen of flowers but some are
attracted to decaying or even sound fruit.
The ovipositor (egg-placing apparatus of
female) is used also as a sting by many
wasps, either for defence or solely for para-
lysing the prey to be eaten by the larvae.
The food of the larvae is more varied than
that of the adults. The majority are carni-
vorous, feeding principally on the bodies
of other inscets, and spiders.  These may
be divided into parasitic and predaceous
kinds, though the dividing line is not well
marked. In general those forms which
prey upon an actively living inseet or other
host over a period and only bring about its
death when fully fed, may be termed para-
sitic.  When the initial onslaught of the

mother wasp or its larva brings about the
immediate ]l:ll(ll\ sis or death of the vie-
tim, the species is called a predator. The
remaining larvae are plant feeders and
usually live enclosed in galls or swellings
which are induced in the host plant by
their presence.  These are called Gall
Wasps.

There are two very strange things about
the eges of wasps which have attracted
the attention of secientists. The first of
these is the fact that, in general. all fertl-
lised eges produce females and most un-
fertilised eges produce males.  Thus all
males are fatherless. The second peeunliar-
ity, which applies only to a few [nm\ltll'
wasps, is the pm:lmlum of more than one
larva from a single ege. This condition is
called ;mhu mhumuu and is almost un-
known in other insects. Almost 3,000 poly-
embryonic wasp parasites have been record-
ed as emerging from a caterpillar and.
in another species of wasp, up to 2.000
larvae may be produced by one egg. It
may be seen from this that polyembryony
enables an extraordinary high multiplica-
tion rate.

Wasps usually lay their eggs close to or
upon the larval food. This is necessary
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because of the inability of the soft, blind.
legless larva to forage for itself. In a few
parasitic types the larva hatches in a
form called a planidium which has a hard
cuticle and actively seeks a host of the
appropriate kind. Later, within the host,
it assumes the normal larval form. The
pupae of wasps are often enclosed in
cocoons which are composed of a silk or
parchment-like  material secreted from
glands near the mouth. Gall Wasps do not
make c¢ocoons, there being already sufficient
shelter for the pupa. Some  parasites
also fail to construct cocoons and pupate in
the dried body of the host. In other cases
the cocoons of the parasites may be seen
clustered on the host’s body.

Parasrric Waspes

The parasitic wasps are the most import-
ant of all insects so far as the balance of
nature (or, more correctly, population
ecology) is concerned. They are an out-
standing factor in checking the inerease
of moths, butterflies, beetles, flies, orass-
hoppers, leaf-hoppers, scale insects and
even other wasps. The number of named
spgwiex is in the tens of thousands but
this number is small compared with the

number that remains to be studied and
named.

The majority of species attack the im-
mature stages of the host, preventing their
development to the adult stage. The smal-
lest species (belonging to the families My-
maridae and Trichogrammatidae), as well
as some others, insert their eggs into those
of other insects. The v rasp larva feeds on
ffht‘. contents of the ege and pupates within
it A fully grown wasp smaller than a flea
emerges from the host ege instead of the
CXpected insect larva., Some such wasps
are only one-fiftieth of an inch long.
l‘w_p(_-(-wx of both the above families parasi-
tize the submerged egoes of agquatie insects
Such as dragon-flies and water-bugs and
have bheen known to swim under water by
means  of  their narrow, fringed wings,
vater does not adhere to the wines, which
:.‘I\I\;'ii\l-|-|h{; {l.:»u'il for ﬂij_"|‘l'r ignmm!iuh']_\f “ﬁ[)."
dive) “l.-ll’,'.'.. Another family (Platygasteri-
Tllnx‘f ((If)'".]'-]‘mm Hc:t:!t*)\'ll:lt larger specles
SOstol which parasitize the eggs and lar-
Vae of tiny eall midees (flies of the family
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(lecidomyiidae) which are often themselves
not much bigger than their parasites. The
eges are laid within those of the host but
the larvae do not begin to develop until
the host larvae have hatched. The young
parasites are often lodged within the organs
of the host, some living in the stomach,
others forming cysts in the ventral nerve
cord or brain.

A very different kind of egg parasite
attacks the eges of cockroaches. This is
the familiar Hatchet-bodied Wasp ( Evania
appendigaster) whose abdomen 1s hatehet-
shaped and attached near the top of the
thorax. Tt reaches a size of over a quarter-
of-an-inch long which, for an ege-parasite,
is remarkable. The size is made possible by
the manner in which a cockroach’s eggs
are laid. They are laid in a group of a
dozen or more contained in a horny cap-
sule up to half-an-ineh long and thus each
wasp larva has much more food at its dis-
posal and much more space for growth
than do most ege parasites.

Of those wasp larvae which parasitize
other wasps some choose parasites as their
hosts. The resulting ¢ondition of a parasite
within a parasite i1s called ‘‘hyperparasi-
tism”’, and the wasps parasitizing parasi+
tes are called hyperparasites. In some
cases the first hyperparasite or secondary
parasite may in turn be parasitized by an-
other parasite (tertiary or third parasite)
and even more complicated cases have been
reported. The study of parasites and
hyperparasites has proved very important
to those concerned with the control of in-
sect pests. Scientists have found it possi-
ble at times to control a pest species with
some degree of success by importing para-
sites of closely related species from abroad
or, when the pest is itself an introduced
species, by importing a natural parasite
from its native terrain. In such cases the
ereatest care needs to be taken not to 1m-
port secondary parasites also, as these may
exert such a restraint on the increase of
the primary parasites as to render them
ineffective. It is obvious that, while an in-
crease in the number of secondary or
gquaternary (fourth) parasites favours the
original host species, an incerease of the ter-
tiary parasites favours the primary parasi-
tes and reduces the host population.
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Perhaps the most extraordinary of the
larger parasites are the species belonging
to the family Megalyridae. This family
was onee considered to be confined to Aus-
tralia but some South African and Indian
species are now also included in it. The
ovipositor is several times as long as the
body and secarcely thicker than a horse-
hair, even in the largest species. It seems
almost 1neredible that such a fragile in-
strument should be used for boring into
solid wood. Yet that this happens has been
well substantiated. The eges are laid in
the burrows of wood-boring beetle grubs
which the larvae parasitize. The wasp is
itself incapable of entering the burrows
and relies on the length of the ovipositor
to reach its vietims. Though it would ap-
pear that every advantage is taken of natu-
ral entrances to the burrow, or cracks in
the wood, there is no doubt that the oviposi-
tor actnally bores through hard wood when
other means fail. One such case observed
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A Hatchet-bodied ~ Wasp
(Evania sp.). Note the pecu-
liar carriage of the wings.

The body-length of this insect
(natural size) is § ins.

took ninety minutes for the complete hor-
ing operation. There is still very little
known concerning the habits and life his-
tory of these wasps. This is unfortunately
the case with most Australian inseets.

Many of the large family of Iehneumon
Wasps parasitize caterpillars. One Austra-
lian species (Lissopimpla excelsa, formerly
L. semipunctata) is remarkable for being
the only insect known to pollinate the
Tongue Orchids ((Cryptostylis) of which
there are several species in the Australian
bush. Only the male wasp is concerned
with pollination. Ile behaves as if the

orchid flower were a female wasp and
shows the usual mating behaviour. The

pollen masses stick to the abdomen and are
carried to the next flower where the pol-
len adheres to the glue-like substance of
the stiema. Fertilization is thus effected.

(To be concluded.)
A Megalyrid Wasp whose tail-like ovipositor is used

In life the length from head
to end of ovipositor is 2} ins.

for boring into wood.
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Land of the Tree-climbing Snails

By DONALD F. McMICHAEL

O the zoologist, the island of New

Guinea is one of the most fascina-

ting places in the world. Nearly
everyvone is familiar with some of its pecu-
liar animals, especially the bewildering
variety of richly plumed Birds of Para-
dise, and the delightful tree kangaroos.
Jut few people have heard of the equally
fascinating smaller animals which, though
not so spectacular or well known, are of
ereat scientifie interest. The larger ani-
mals, especially the birds and mammals,
have always attracted more of man’s at-
tention than other forms of life, so that
knowledge of these warm-blooded verte-
brates is much greater than it is of the
imvertebrate animals.

Recently 1T had the opportunity of visit-
ing New Guinea to collect as many different
kinds of molluses, especially land snails,
as was possible, and my travels took me to
all parts of the island. This visit was made
possible by finaneial assistance from Yale
['miversity and the Bernice P. Bishop
Museum of Hawaii, two institutions which
are doing much towards increasing know-
ledge of the biology and anthropology of
the Pacific Islands.

Perhaps the most surprising aspeet of the
life of snails in New Guinea is that a great
number of species live in tree tops! The
average Australian will be very familiar
with the introduced snails which are gar-
den pests, and possibly the many different
kinds of mnative Australian snails. But
very few of these are to be found anywhere
but in leaf litter and under decaying logs
o the bush.  Most of them are a drab
brown in colour, and hide away during the
dav. emeoreine at night to feed. DBut in
\*'\\"Hnim-n. a large group of snails, be-
longine to the oenus Papuwirna arve always
to be found on the branches or leaves of
the rainforest trees. Not only have they
f*'ré:lulfmr-d their traditional habitat, but
*[’ll.-“*l‘r‘ Hlt'.il' :Inl.[ protective coloration and
abits, for their shells are mostly brightly

coloured in shades of yellow, pink, brown,
violet and green; and the snails are active
during the day, especially during and after
ain.  There are a few other places in the
world which have tree-climbing snails, and
in every case the snails are brightly colour-
ed, so it seems possible that the coloration
1s correlated with the abandonment of their
forest floor habitat, where dull browns and
vellows serve a protective funetion. But
in no other place are there so many differ-
ent kinds of tree snails, and the shells have
developed into nearly every shape possible
for a snail, so that New Guinea could well
be called the Land of the Tree-C'limbing
Snails.

Some New Guinea snails reach an enor-
mous size by snail standards. In the high
mountain ranges of southern Papua, the
oenus Hunsteinia often exceeds 3 in. across,
and the animals weigh about % 1b. These
eglants are a valued source of food for the
native people. They are collected at night
after a heavy downpour of rain, when the
floor of the forest becomes alive with snails,
large and small, actively seeking for food
and mates. This same forest in the heat of
the day, appears as dead and lifeless as a
desert. Tn one hour, my native companion,
Douglas, had gathered half a sugar-bag
full and he and his family sat up all night
cookine the catch, to enable me to take
the shells with me the next morning.

These large species are native to New
Guinea. A far more formidable animal in
the economic life of New Guinea is the
Giant African Snail, which was taken to
many places in the Pacifiec Region during
World War 11 by the Japanese. These
creatures oceur in several centres along the
north coast of New Guinea, but so far have
proved a major pest problem only in the
Rabaul district of New Britain, where they
destroy cocoa and other erops. In Manok-
wari, the laree town and port on the east
side of the Vogelkop or *“ Bird’s IHead ”
of New Guinea, Giant Snails ean be seen
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hanging from the bushes along the sides of
the road, and are found everywhere where

the forest has been cleared away. The
snails reach a length of 7 in.. but most
specimens are about 4 or 5 in. long. Even

so, they are a menacing threat to agricul-
ture in New Guinea.®

Other forms of invertebrate life in New
Guinea are no less interesting.  One can-
not fail to notice the brightly coloured
spiders, the brilliant butterflies, moths and
other insects, or the huge myriapods, often
more than 9 in. long, and with a burning
body secretion capable of scaring off any
potential predator. Strangely enough, des-
pite the wealth of animal life, the tropiecal
rainforest is a very drab place, for the
eternal ereen of the forest is seldom broken
by any other colour. Flowers are few and
far between, while the birds are lost in the
tree tops, and the mammals hide during
davlight hours. Oceasionally one catches
a glimpse of the vivid red of D’ Albertis
Creeper, a plant known as the **Flame of
the Forest™, or perhaps the brightly col-
oured flash of a Parakeet vanishing in the
treetops. A\ flock of white cockatoos or a
pair of hornbills flap their way across a
clearing or a lizard scurries away through
the undergrowth. DBut mostly the forest
is silent, and all is covered with an unend-
ing mantle of green.

As mentioned previously, the native
mannnals are rare and sceretive, since they

* See artiele in this Macazing, vol. ix, No, 11,

page 374,
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become active only at night.  The casual
observer will be unlikely to see tree }\';Illl‘rfl_
roos, unless he comes aceross one in "PIITT‘i-
vity.  These animals make delightfy] pets
with their bear-like faces, long thick 1ilij.
and ungainly walk. One unusnal mumm-;?
\\'hi{-h I was fortunate to see was the \'..f\._-
Guinea Spiny Ant-eater, a relative nf’u”]-
Australian species. This had been captured
by one of the primitive Moni tribesmen of
the Wissel Lakes district in the highlan
of Duteh New Guinea. e
areas, searching for food is the prineipal
activity  of  life, Every livine thine is
sought for food, and a large hristlv :nm'_
ecater was a prize indeed. The n\\'|||-]-'<,|'1|,,,
‘\.lll-(':llt'l' (‘(l![]tl not be Iwr'.\'tl:rl[illl to part
with it alive, but he was prepared to :..l[
I!w skin, which I obtained for the ,\uq',--;_
lian Museum, after a very t'ﬂhl]:“r;mtil
pvf'iml of bargaining in four lanenaoes the
price being two axes, some blue beads ‘;.“‘1
twenty Duteh New Guinea ouilders I'IH:H“]
£3 Australian). | ‘

In these highlands

The people of the Wissel Lakes distriet
together with other tribes livine i the
high mountains of Dutch New Guinea and
extending east into Australian New Guinea
as far as the isolated outpost of 'I'.-]pi';,mi,;
form one of the most interesting ethnic
groups 1 all New Guinea. Exceedinely
primitive, they live in poorly 1-.,,N,-m.;,.,'1
huts, are practically naked, though adorn-
ed with shell ornaments, the spines of ant-
caters and cassowary feathers, and have a

ﬁfcw Guinea Land
f"naifs-—cht i The

lelrge native  New
Guinea snail, Hun-
sletnta, which reaches

.; ins. in diameter and
is used as food by the
nalives.

Right: Two types of
trec-climbing snails,
Papuina hedleyi (top)
and  Papuina
{]mllum) sl!m\'ing the
patterned coloration
and the peculiar twist
of the mouth which i
characteristic  of this
group of snails.

secans

Photo.—1.  Hughes
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The New Guinea Long Beaked Ant-eater, Zaglossus,

from the Wissel Lakes district of Dutch New Guinea.

These animals are a valued source of fcod, and their

“beaks” and spines are highly prized for decorative
purpcses.

A Mon: tribesman from the Wissel Lakes. These pri-
mitive people have had little contact with civilisation
and are still largely uncontrolled.

Photos.— Author,

very elementary agriculture, based mainly
on the sweet potato. Their only common
source of animal protein is the pig, a de-
licacy saved for feasts and celebrations.
The Wissel Lakes people are fortunate
in having a second source of animal food
in the freshwater shrimps or erayfish which
inhabit the lakes. The native women spend
most of their time in the simple hollow-
log cances fishing for these crayfish with
a huee net, up to 6 ft. in diameter. carried
on the end of a bamboo pole about 30 ft.
long. This is dipped vertically into the
water till the net strikes the lake bottom,
then with a mighty heave which shoots
the canoe through the water, the women
bring the net quickly to the surface to
vield perhaps half-a-dozen small crustac-
eans. Suech is the lot of the Wissel Lakes
women, an unending strugele for survival
which usually ends in death from chronie
malnutrition at a comparatively early age.

One of the zoological curiosities of the
world is the beautiful Lake Sentani. situ-
ated a few miles inland from the coast
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near the Dutch capital of Hollandia. App-
roaching Iollandia by air, one flies across
the limpid waters of Sentani stretching
for about 15 miles in two arms, surrounded
on all sides by grass covered hills, here
and there the rainforest creeping down to
the water’s edge, and with an occasional
native village on the foreshore. The lake
is full of typical freshwater animals, in-
cluding freshwater mussels. snails, insect
larvae and freshwater fishes. IHowever,
cruising around in its deeper waters are
sharks and sawfishes, the descendants of
fishes which populated it many centuries
ago when it was an arm of the sea. lLake
Sentani is one of the few places in the
world where sharks are to be found living
in pure freshwater,

Despite the large number of expeditions
which has visited New Guinea in recent
vears, collecting animals of all kinds, there
are still vast areas which remain virtually
unexplored, and in which many fascinating
animals may one day be found.
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T various times in
history of the past the

the geological
seas of the

world have been inhabited by
creatures of giant size. In this article we
are concerned mainly with those pre-
historic marine ereatures which attain-
ed a length of about fifty feet or
nmore. Though these animals are
now  extinet, their  fossil  remains
found in rocks of various geological

ages throughout the world are so well pre-
served, and In many cases so numerous,
that they are almost as well known as liv-
ing species. The giants of the present day
oceans are the whales and of these the
Blue Whale, which can attain a length of
100 feet and a weight of 160 tons, 1s the
largest ¢reature ever to have lived on land
or in the sea.

Omne of the greatest of the extinet animals
is the giant *“ White Shark *’, Carcharo-
don megalodon Ag.. of Tertiary times. [t
is a very close relative of the living ** White
Shark™ or *“White Death’ and except for
size, would differ very little if at all in
essential strueture.  The largest specimen
of the southern living speecies, Carcharo-
don albimora Whitley, was caught at Port
Ifairy, Vietoria, and its estimated weight
was 3,000 b, [t measured 361 feet in
length and one of its teeth was 2 inches in
heieht.

Teeth of the giant extinet shark have
been collected in great numbers from de-
posits of Miocene and Pliocene age in most
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Marine
Giants
Past and
Present

-

By H. O. FLETCHER

An Ichthyosaur, showing the streamlining so essential in
a fast-swimming vertebrate. Ichthyosaurs were similar
to modern porpoises in size and habits.

From “*Fvolution of the Vertebrutes™ (Colbert)

parts of the world. They have also been
found in Pleistocene sediments, and dredg-
ings have proved their presence on the bed
of existing oceans. The large serrvated teeth
of this shark are not uncommon in the
Miocene rocks of Vietoria. Its teeth aver-
aged about 6 inches in height in the middle
of the jaw and gradually decreased in
size towards the sides where the smallest
tooth was at least 2 inches in height.
(‘onsiderable research was undertaken
by the American Musenm of Natural His-
fory, in 1909, when preparing a restoration
of the jaws of this giant shark. [Its tecth.
of which there are an abundance, were ar-
ranged as in the living ** White Shark”
and the startling result was jaws mead-

suring  about 9  feet across and a
cape  which  must  have been at  least
5 or 6 feet. An  estimate of the

length, made on a  comparison of
the teeth in relation to those of living
speeies, was approximately 80 feet. '“‘j-“
may be a slight over-estimation, but m
any case the length was enormous.

[t was ]milllt‘tl ot ll_\' Ashford 1)1':1.21.
in the American Musewm Jowrnal, Vol 1X,
No. 8, that in spite of its great size Carcha-
rodon megalodon must have lived 1n ereat
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numbers if one can judge from the quan-
tity of teeth found in all parts of the world.
From this faet it was considered that the
bony fishes of those days, the staple diet of
the sharks, must have oceurred in vast
shoals. Sharks are very rapacious crea-
tures and the mnormal satisfactory daily
meal of the giant shark must have been at
least a ton of these fishes. It has been
pointed out however, that a shark’s teeth
as they became worn, loosen and drop out
which, as one author states, would account
for what he considered must have been
“a continuous rain of teeth from shark’s
jaws to the sea-bed beneath '

The sharks have an interesting geological
history which extends back to the Upper
Devonian seas of about 350 million years
ago. One of the earliest known forms was
collected from a fine shale on the shore of
Lake Erie, Canada, and is in a remarkable
state of preservation. The body outline is
almost complete and even the soft parts of
the anatomy are preserved. This oceur-
rence, however, is an exceptional one as in
most cases the palaeontologist is faced with
a geological record in which the only fossil
evidence consists of isolated teeth and
._xpilu_'s. The primitive sharks of the Devon-
lan seas did not differ to any marked ex-
tent in shape and structure from those
living in the oceans today.

In Australian rocks the fossil remains
of these early and smaller types of primi-
tive sharks are fairly well known. In the
Permian rocks of Western Australia, about
130 miles inland from Carnarvon, an in-
complete row of well preserved teeth was
found and deseribed in 1886 as Edestus
davisii Woodward. This shark is restricted
o the Carboniferous rocks of Europe and
America and its oceurrence in Australian
Permian rocks led to a great deal of dis-
cussion.  In 1937 another incomplete speci-
men was colleeted and two years later new
finds of almost complete specimens proved
the rows of teeth to be spiral in form and
its affinities with the Permian aenis 11":"-"'
f'f}]u'f-f)n woere 10_\.;[“}]“}.;1"'{]_ ’l‘h('!‘;l’ }N'l'llhi“'
spirals or whorls of fossil teeth are obvious-
ly those of sharks, but they give no clue to
the tvpe they represent.
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[ncluded amongst other Australian fos-
sil finds are the remains, from Lower Cre-
taceous rocks in Queensland, of a ** Por-
bingle '’ shark, Lamna, a genus which had

a world-wide distribution and ranges
through to the present-day seas where

species still exist. Miocene deposits in Vie-
toria, laid down about twenty million yvears
ago, have yielded fossil evidence of species
very closely related to the Port Jackson
Shark, the Tiger Shark and the Ghost
Shark.

After the close of the Palaeozoic Era and
during early Triassic times, the first sub-
division of the Mesozoic Era, there was a
considerable and most interesting develop-
ment of the back-boned animals. The land
at this stage was dominated mainly by
cold-blooded amphibians and reptiles. The
reptiles gradually became adapted to new
environmental conditions and were well on
their way to the great heights they even-
tually attained in evolutionary history.

Certain land living groups of reptiles
of doubtful Palaeozoic ancestry began to
follow a definite evolutionary line which led
to the highly specialised marine reptiles—
rulers of the Jurassic and Cretaceous seas
in all parts of the world.

Of these ecreatures the ichthyosaurs
were the first to appear and with an ap-
parent suddenness in middle Triassie
times. They reached the peak of their de-
velopment in Jurassic seas and persisted
through into the Cretaceous with dimin-
ished numbers. Well before the close of that
period they became extinet.

The ichthyosaurs were highly adapted
for a marine existence. They possessed @
fish-shaped body, a long head with jaws
furnished with strong conical teeth, a large
tail and no distinet neck. The legs of their
land-living ancestors were transformed
into paddles, used mainly for steering as
movement through the water was achieved
by undulations of the body and by means
of the large tail fin. It has been said that
they oceupied the place in nature now taken
by the dolphins and porpoises. The ich-
thvosaurs were totally unfitted for even
brief sojourns on land and it is obvious
that reproduction must have taken place
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in the water.  This fact was proved by
fossil specimens which show skeletons of
young ichthyosaurs within the body of a
large individual.

These fish reptiles, as they are commonly
known, did not attain a very great size
and the largest did not exceed 40 feet in
length. They are a most interestine eroup,
however, and Edwin Colbert states in his
Evolution of the Vertebrales: *° among
these reptiles there was a reversal in the
trend of evolution— from distant fish an-
costors, throueh intermediate land-living
amphibia and reptile ancestors, to aquatic
reptilian deseendants ™

In Australian rocks the fossil remains
of ichthyosanrs are not uneommon, but
they do not appear until the Cretaceous
period.  The largest of the Australian
specimens  possibly attained a length of
about 25 feet.

Living in association with the iehthyo-
saurs in the Mesozole seas were many types
of marine rveptiles of varving sizes and
imeluding erocodilian and varamd-like liz-
ard forms. The mest important of them
all was the extraordinary long-necked,
predaceous  reptile  Plestosaurus.  This
creature attained a leneth of at least 40
feot and although well adapted for a marine
existence was not as specialised as the ich-
thyosaurs.

AUSTRALIAN MUSEUM

MAGAZINE  Marca 15, 1958

The great seientist, Cavier, more thay g
century ago said that it was the most moy.-
strous animal to have yvet been Found amig
the ruins of a former world.  In deseribing
its structure he said that ** to the head
of a lizard it united the teeth of a eroco-
dile: a neck of enormous length, resembling
the body of a serpent: a trunk and a tail
having the proportions of an ordinary
quadruped ; the ribs of a chameleon, and
the paddles of a whale 7. Another writer
many years ago stated more briefly that
it could be compared to ** a snake strung
through the body of a turtle .

These statements give some idea of the
strange combinations found in the ana-
tomy of plesiosanrs.  The body of these
strange cereatures was broad and flat and
fairly short, the main length of the animal
heing taken up by its long neck. The
limbs or walking legs of the ancestral
types, as in the ichthyosaurs, had evolved
into large paddles, but unlike that croup
they were much larger and were used for
swimming. The later types of plesio-
satirs evolved into shorter necked ereatures
with larger paddles for added propulsion,
but nevertheless at their best they had
little ecapacity for swift motion in the
water.

[t could be said that the plesiosaurs
rowed

themselves through the water—a

A long-necked
marine reptile,
Plesiosaurus,

showing
swimming
dles.

large
pad-

From
Monsters"
| chinson),

“Extinet
(Hut-
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A large Blue Whale ready for flensing at Grytviken South Georgia.

means of progression far removed from the
swift and darting movements of the ich-
thyvosaurs. Their method of respiration—all
marine reptiles were surface breathers—
made it imperative for the plesiosaurs to
be near the surface. One can visualise them
swimming slowly along, long neck arched
ready to swiftly dart down at fish upon
which they depended for food. The plesio-
saur may also have lurked in shoal waters
along the coast, but whatever its foed-
gathering propensities they must have been
quite sufficient to satisfy its hunger. The
large flippers of the plesiosaurs were more
than sufficient to propel them along a flat
beach or coast-line and it is quite possible
that at times they visited the shore and
ventured on land.

~The fossil remains of plesiosaurs are
found distributed in all parts of the world.
In Australia they are found in fair abun-
dance in the Lower Cretaceous rocks of
Queensland. The first record was made in
1567, but since that year many additional
specimens have been collected. These in-
clude a gigantic species from rocks af
”{l:!ilf'luh'n. Queensland, which was des-
"':liltfd by Mr. II. Longman, then Director
of the Queensland Museum, as Kronosaurus
Gueenslandicus.  The fossil remains con-
SISO portion of a large and massive man-
dible containing six very large teeth. The
skull of this plesiosaur reached the huge

From “The Polar Record" 3:24, 1942,

dimensions of 12 feet in length and in
comparison with other known skulls this
would suggest a creature of record size.

We now come to the whales of present-
day seas—giant mammals which have taken
up an aquatic existence with great success.
They far exceed in size and weight any of
the prehistoric marine monsters. Of any
known creature the large Blue Whale of
the far southern ocean is the ultimate in
gigantism,

The ancestral forms of the whales are
completely unknown. Whales are first
recorded as fossils from rocks of middle
Focene age. Basilosaurus, (commonly re-
ferred to as Zeuglodon) was one of the
early primitive forms grouped together as
the archacocetes. They grew to a length of
at least 60 feet.

The modern whales evolved from these
primitive archaeocetes which lived and
flourished in late Eocene times. In the
Miocene geological period of the Tertiary
era, almost all the known living families
ol whales had been established, including
the toothed and whale-bone whales.

In Australian rocks the early Zeuglodon
is represented by teeth from Miocene rocks
in the Murray River district of South Aus-
tralia.  These whales were long, narrew,
snake-like ereatures about 60 feet long
and they probably erept and swam among
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the shallow waters of carly and middle
Tertiary seas in most parts of the world.

In late Oligocene times a small type of
whale appeared which was similar in ap-
pearance to the modern porpoises. An al-
most complete skull of this whale was col-
leeted from the eliffs at Table Cape, Tas-
mania, in rocks of Miocene age, and des-
cribed as Prosqualidon davidis by Profes-
sor Flynn, of the University of Tasmania.
This type of whale has a snout which is
much shorter than those of its nearest re-
latives found in rocks of the same age in
the Northern Hemisphere. Its teeth are
very similar.

The sperm-whales are represented by fos-
sil remains found in Pliocene depogits at
Beaumaris and Grange Burn. Vietoria,
while other toothed-whales are also recog-
nised by teeth from sediments of the same
age. The whale-bone whales are known by
fragmentary fossil remains from various
Tertiary deposits and a large rostrum of
a beaked whale, named Mesoplodon, was
deseribed from Pliocene rocks at Lakes
Entrance, Viectoria.

Towards the end of Tertiary times the
evolution of the whales was reaching its
zenith and it culminated in the monsters
of present-day seas. These are represented
by many types of large whales which in-
clude the following :—

The Right Whales (Balaenidae) : Green-

land Right, North Atlantic Right and the
Southern Right Whales,
The Rorquals (Balaenopteridae); The

Blue Whale, the
and ITumpback.

I'in, Nei, Bryde, Minke

The Grey Whales (Rachianeetidae) ; the
Grey Whale (a single species).
Toothed  Whales  (Odontoceti):  the

Sperm Whales.

The Rorquals include both the lareest
and the most abundant of all living whales,
with the Blue Whale holding pride of plau*
in the seas as the largest type, growine
to a length of 100 feet or more and weigh-
ing about 160 tons. The Fin whales are
a very close second as they average abont
80 feet in leneth.
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It is generally considered that the oreat
size ol the w hales is due, to a great extent,
to an ideal environment and a most plenti.
ful food supply. Most whales feed
plankton, drifting or floating oreanic life
found at various depths of the ocean and
particularly abundant in the colder wateps
of the world. At times the Antaretic sey
is so crowded with small erustaceans, g
favourite diet of the whales and kiown as

Krill ’, that it could be said to form i
““ plankton soup .

In referring back in geological history
to the pre hl‘-\tllll{‘ creatures of the seas one
is impressed by the great number of indivi-
duals and the variety of species found in
the fossil state. When it is considered that
the known fossil remains represent only
a minute fraction of a past fauna it is
obvious that the ancient seas must have
teemed with life.  Not only did they eon-
tain the many giant forms, but there must
have been present an abundant food supply
to satisfy their appetites. This is a feature
which has been remarked on by many
authors, but obviously it would be impos-
sible to even suggest a figure regarding
the numbers of the many groups repre-
sented.

An indication of the numbers of extinet
giant animals inhabiting the seas at any
given time in the Mesozoie seas, may per-
haps be gained from the living whales.
After a good deal of research it has been
stated that it would be impossible to esti-
mate the number of whales living in the
seas today. Some idea of the numbers
however, may be gained from the whales

caught by whaling companies in Antaretic
seas during an open scason extending frem
about the Sth December to Tth March.
During the 1938-39 season, 3R.321 whales
were caught ineluding 14,059 Blue W hales.
20,788 Fin Whales, 2,591 Sperm W hales.
and 883 other species. It would be safe to
say that since whaling began on a commer™
¢ial basis at least half a million whales
have been Killed in the last half centurdy
in Antarctic waters alone. At the present
time the number of whales which may be
geason in the

caught legally each open ‘ :
. g 2 < .| -
Sonthern Ocean and below lat 407 5.1

16.000 Blue Whale units, which represent
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a catech of 320,000 whales every twenty These are surprising fieures and even

vears. The life span of a whale is not yet though it is impossible to use them as a
known, but it is known that they reach means of estimating the numbers of the
maturity in three or four years when they extinet marine reptiles which frequented
bheein breeding. A Blue Whale at birth  the ancient Mesozoie seas they certainly
measures about 20 to 25 feet. provide food for thought.
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Nature Quiz

Q.:

carry

Do the females of all Fkinds of prawns

€qygs?

.2 The question is apparently a live one among
both professional and amateur fishermen. Many
believe that the carrying of egg clusters or the
so-ealled “berried” state is the sole indieation of
breeding in every kind of female prawn. For this
reason the loeal kinds netted commercially have
attracted more than usual attention beeause of an

absence  of  cgg-bearing  females in  numerous
catches for marketing.  From time to time the

finding of an egg-laden prawn in the nets has led

to an erroncotis assumption, and such specimeng
have been brought triumphantly to the Museum
as evidence of breeding, Disillusionment follows
when it is pointed out that these are a different
kind of prawn,

The facts ean be simply explained. The prawn
grouping (Penaeidea) to which the s_('hﬂf}]ing con-
mereial species belong differs from all of “rh{- other
far more numerous kinds of prawns which carry
clusters of eggs on the underside of the body; the
females pass out their eggs to float free in the
water, where they hateh and release the young
larvae,

Book

Tae Private Lire or FISHES: By M. Constantin-
Weyver.  Richard Bell, London, 1956; distributed
by Putman & Co. Ltd. 5} x 8 in., 150 pp., frontisp.,
18 pls. & 14 text-figs, Price 15/- Stg.

Translated from the French by Ray Turrell, this
entertaining hook about fishes and the conditions
under which they live is unusually refreshing be-
cause Constantin-Weyer does not take for granted
the axioms of ichthyologists, hut thinks things out
for himself. The author has travelled widely and
brings a scientific training as well as a fisher-
man’s and naturalist's observations to bear on
the anatomy, physiology and psychology of fishes
which are here briefly deseribed for lay readers.

Excellint photographs appear as plates and the
line-drawings in tue text are the work of the well-
known ichthyologist and aquarist, Mr. A. Fraser-
srunner. Some words which may be unfamiliar to
English readers (micelle, encephalon, hypermetro-

Review

pic, ete.) are not explained and the ‘l'h:l[.'itl‘r on
opties is rather technical, but there is little to
criticise otherwise., There are a few misprints and
no index. The new name Upsilon tau is introduced
for the Toad-fish, Opsenus tau on page 143,

At times humourous, even discursive and whi!nsi-
cal, one feels the author’s heart is in rhp‘ right
place, although he cavils against his fellow French-
men and certain Americans and Englishmen, Most
of the fishies dealt with are Northern Hemisphere
types, vet this is a book which might profitably be
read by Australinn naturalists who will reassure
M. Constantin-Weyer concerning the Australian
Lungfish (p. i29) which he thinks * qnhuppxl_\‘
seems deomed to disappenr beeause of its ux('li|'
lenee as food ™. This fish is proteeted by I:l}\' in
Queenslamd and is holding its own in the rivers
there,

G. P W

List of Fish Types

Type specimens, the actual  examples upon
which mnew scientifie names are based, are of
great value for future reference by elassifiers and
must he earefully prescrved for later generations.
The Australian Museum has many hundreds, per-
haps thousands, of animal “types” and lists of
these are being prepared.  One such list which
has been issued, for the use of professional ich-
thyvologists and institutions, is o List of Fish
Types.  Mr, G. P, Whitley, Curator of Fishes,
has completed this list to coineide with the cele-
bration of the bicentenary of the publication of
the tenth edition of Linnacus' Systema Naturae,
the foundation upon which modern taxonomists
are still building,  The list has taken many years
to compile and has neeessitated a complete over-
haul and re-organisation of the fish colleetions.

Hawaiian Tree Snails

The Australian Muscum is to acquire 2 t'ﬂ“"r"_'
tion of Iawaiian Tree Snails of the genus Achatt-
nella, made last e¢entury by the American ﬂ‘.[:l|:ll‘.i“‘.
logist .1, T. Gulick. These shells were I.hl' ]f“;‘““
of one of the eclassic pioncering studies in evoln
tion. Together with @ map of Ohau [':-'i:m‘il I'“r
pared by Gulick and showing the ;]i.,.-.t[-mlltlur.{ IT:-
the various species and races, they will !'t‘ a Vi
able and historie addition to the collections.

MeM iehael,
January.

Station
('ll“l'('tl"l
TRIEE

The Curator of Shells, Dre. D, !“._
spent three weeks in Queensland during -«
visiting Tleron Island Biologienl Research
and other eentres,  Marine molluses were
for the Museum and field studies on some Que
land Volutes nundertaken,



