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building must be provided in any case, as
the Cairo Museum is far too full to take in
properly all the objects which are piled up in
four chambers of the tomb. The obvious
site is Qurneh, somewhere south of Deir el
Bahri. There a substantial museum should
be built, without any upper floor, and en-
tirely lighted from the north. Then will
come the question of the efficient publica-
tion of all this mass of objects. The Egyp-
tian Government should begin by an appropri-
ation of £30,000 for the museum and £20,000

for publication. They cannot grudge a few
per cent. of the value of what has been found
for them, if they get everything for nothing.
No one can hope that these things will last for
another three thousand years ; probably this
sheen of gold will perish by ignorant greed
within three hundred years. A complete
photographic and coloured reproduction of
every object from various points of view, and
with full diagrams of details, is the least
that this generation owes to the past, which
has guarded its treasure till now.

Circumstances which caused the
death of a White Cockatoo (Cacatua
galerita) in July of last year were
probably unique. The bird had appar-
ently escaped from captivity and was
enjoying its recovered freedom in
the vicinity of Maroubra, New South
Wales. For some months it had been
observed flying along the coast, and
often venturing some distance sea-
wards. During one of these excursions,
and when within fifty yards of the
shore, the cockatoo was attacked by
two Silver Gulls (Larus novae-hollandiae)
who, in the quarrelsome mood com-
mon to sea-birds, resented the tres-
passing of this clumsy stranger into
their domain. The gulls being more
than a match for the cockatoo in their
better wing control and swifter flight,
the short conflict that followed was a
" one-sided affair, and it was not many
seconds before they had driven their
still fighting antagonist into the sea

from a height of one hundred feet.
Despite its experience in this unfamiliar
element the cockatoo managed to keep
afloat, and flapping its outstretched
wings grotesquely valiantly struck out
for the rocky shore. Relieved now
of the attentions of the harassing gulls,
the bird made good its escape, but, on
reaching shallow water, was caught
up by several large white rollers which
completely enveloped it for several
seconds. Eventually it was carried
close enough inshore to be assisted out
of the water with the aid of a landing
net requisitioned for the purpose from
some fishermen nearby, and had just
sufficient strength to grasp the loop
of the net with its beak, when its feet
began to draw up and its body to
stiffen with the cold. Every effort
was made to revive it, but it soon died
from the effects of exposure and of salt
water— Frank A. McNeill.
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A Whale of Bygone Days.

By Proressor T. TuomsoNx Fryn~. D.Sc. University of Tasmania.

NE of the saving graces of civilisa-
O tion lies in this, that while man has
much degenerated asregards many
of his faculties—he has lost to a great ex-
tent the powers of sight, hearing, and
smell—he still retains his gift of im-
agination. And one of the most stimu-
lating methods of applying this gift
lies in reconstructing the bodily forms
and methods of life of animals which
are long since extinct and which may
have been the ancestors of those in-
teresting living beings which form
man’s companions on the earth’s sur-
face to-day. It is obvious that no liv-
ing being can exist for very long if its
environment is unfavourable. It must
be capable of responding to any ex-
acting requirements which its condition
of life may impose upon it. There are,
perhaps, no living animals which have
responded more to their environment
and mode of life than have the whales
—animals which have always been
objects of interest and wonderment to
the observer. The monstrous pro-
portions to which some of them attain,
their comparative rarity, the vivid im-
pression of the story of Jonah, and the
association of their capture with stories
of human hardship, strength, and dar-
ing in the wind lashed seas of the ““Roar-
ing Forties ” are all ideas which have
been associated in producting this effect
on the * Man in the Street.”

An examination of the body struec-
ture of whales has long ago shown us
that they have descended from land
animals. There are some who have
suggested that their ancestors were
reptiles, but it is almost universally
agreed that these primeval ancestors
belonged to the group known as mam-
mals. Most of the larger animals on the
earth’s surface to-day belong to this
mammalian group, which includes four
footed, air breathing animals with a
covering of hair and which suckle their
young. The ordinary dog may be
taken as a typical example.

Removing the remains of the fossil whale from
the cliffs at Table Cape, near Wynyard,
Tasmania.

There could hardly be two creatures
more different at first sight than a
whale and a dog. Yet the funda-
mental resemblances are there. The
whale, just as the dog, breathes by
means of lungs. It has to visit the sur-
face of the water periodically to renew
its air supply. The whale calf is born
and nourished in exactly the same way
as is the young of the dog.

Two of the most conspicuous differ-
ences between whales and the ordinary
land mammal lie in the absence of hair
on the former and the arrangement of
their limbs.

It is usually believed that whales are
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The skull of the Tasmanian whale (Prosqualodon davidis) fully restored.
It will be seen that the snout is much shorter than that of the Northern
shark-toothed dolphin,shown below. The teeth, however, are very similar,

quite devoid of hairy covering. This
is only partially true. Tt is a fact that
some whales when full grown have no
hair of any sort, but in some of these
it is found that the young one develops
a small amount of hair which is after-
wards shed. Some grown-up whales
have hair but it is never well developed,
and in fact the hairs are so few that
they can be quite easily counted. They
are always situated in the region of the
upper lip, forming a sort of sparse
“ moustache.” The structure and de-
velopment of these hairs shows that
they are quite of the same type as in
other mammals, and that there is not
the slightest doubt that they are the
relics of the ancestral hairy covering
now almost entirely lost.

The flippers or paddles of a whale
correspond to the fore limbs of the
ordinary mammal, although at first
sight they are very different. They
possess bones which agree exactly with
those found, for example, in the fore
limb of a dog, and these divide the
flipper into parts representing the
upper arm, the fore arm, and hand.
The bones, however, are so flattened
and brought so closely into contact
that the only movable joint left is at
the shoulder. This flipper forms a
very efficient balancing organ.

Of the hind limb nothing is externally
visible in whales. Some of its bones
however, have been found in a de-
generate condition in many whales,
buried in the flesh in just the position

Shark-toothed dolphins inhabited the seas of the Northern Hemisphere in past geological

ages.

This represents the skull of one of them.
with that of the Wynyard whale, but the number of teeth is about the same.

The snout is very long compared
These

teeth, fang like in front and, at the back, cutting past one another like scissor
blades, form an ideal means for the capture and preliminary mastication
of such slippery and active prey as fishes.

[After O. Abel.
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which would be occupied by these limbs
if present. The hind limb must have
disappeared at a very early stage in the
evolution of whales, but one of the
most remarkable and instructive hap-
penings in connection with this question
was the discovery in Canadian waters
some two years ago, of a whale with a
pair of well developed hind limbs each
over four feet long.

Whales are divided into two groups,
those with teeth and those without.
The latter group live on very small
organisms in the water, these organisms
being secured by a very efficient sifting
out apparatus into the complex atruc
ture of which we will not enter here.
Sufficient to say that it is composed of
plates of horny material called ** whale-
bone.” Buteven inthese “whalebone
whales it is found that the embryo de-
velops a series of ordinary teeth which
are later on shed and their place taken
by the above-mentioned plates of
whalebone.

It is however with the
whales—dolphins, porpoises, ** killers,”
sperm whales and the like—that we
are more concerned in this article and
we will, I hope, be able to elucidate some
of the chief features in the story of
their evolution.

The story is of particular interest to
us because recently there have been
found, in the cliff beds at Table Cape,
Tasmania, near the little town of
Wynyard, the fossil bones of a very
ancient whale, whose wonderful con-
dition of preservation entitles it to
rank as one of the finest fossils yet
discovered. A cast of the skull and
jaw of this whale has now been placed
on exhibition in the fossil gallery of the
Australian Museum. A photo, of this
exhibit is shown on this page.

The specimen was observed in the
face of a precipitous cliff, whose base is
washed by the waves of the sea at high
water. It was necessary to construct
a platform for convenience in removing
the remains., This was a matter of
some difficulty, but the result paid for
the trouble.

I have named this new whale after
Sir T. W. Edgeworth David, the great
Australian geologist and teacher, whose

* toothed ™

Cast of the Tasmanian fossil whale as exhibited
in the Fossil Gallery of the Australian
Museum. |[Photo—@. ', Clutton.

reputation has extended far beyond the
country in which his work is carried
on.

The mind of the ordinary mortal
cannot conceive of the age of the beds
in which the fossil was found. They
cannot be less than some 20,000,000
years old—the age of Tutankhamen’s
tomb is a mere trifle by comparison.

A fearsome tooth, notable for
its massive strength and a
form which makes for
great cutting and
shearing power.

[Photo—G. €, Clutton.

This ancient whale was extremely
fierce, and was a fish feeder. It pos-
sessed extraordinary teeth one of which
is pictured here. Notice, the shark
like nature of this tooth. It is made for
cutting and grasping. No whale of the
present time has teeth like it. Yet
we can never tell what scientific sur-
prises the depths of the sea may hold
in storefor us. In his evidence before
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the Tasmanian Royal Commission of
Fisheries in 1882 a witness stated that
he had caught in the fishing beds at
one time a warm blooded animal with
teeth like a shark. This description
would apply perfectly to these extinct
or supposedly extinct whales and to no
other animal.

There are many respects in which
this whale shows a nearer approach to
the ancestral mammals than do the
toothed whales of the present day.

I show here the skull of a dog and
that of a dolphin of the present time.
Notice that the upper jaw of the dog
on each side is formed of two bones,
the premaxilla and the maxilla. Each
of these contains teeth, the premaxilla

Two views of the skull of the dog. In the
upper one, which is a view from the side, the
premaxilla, which bears three teeth (although it
appears in the picture to have four) is marked
Jm. Just behind it is the maxilla (M), with the
rest of the teeth. The nasal bones are marked
N. Justin front of them is a dark line showing
the opening of the nostril, In the lower figure
the skull is looked at from above. The chief
point of interest is the position of the nostrils
(12) and of the nasal bones (4).

[Upper figure from Wiedersheim's Comparative
Anatomy).
[Lower figure from Reynold's Vertebrate
Skeleton),

bearing the three front teeth (incisors)
while inserted into the maxilla are the
remainder of the teeth which are di-
vided into different sets according to
their shape and function.

In the dolphin the jaw is alsoformed
of the premaxilla (Px) and the maxilla
(Mx). The maxilla bears all the teeth,
the premaxilla having none and the
teeth are more numerous than in the
dog and of similar shape throughout.
They are made simply for holding, not
for cutting.

Let us see what are the conditions in
this region of the skull in the Tasmanian
fossil. The premaxilla and maxilla
are present but the former has three
teeth as in the dog, while the maxilla



THE AUSTRALIAN MUSEUM MAGAZINE.

Skull of a modern whale, a dolphin.
the Premaxilla (Px.) has none.
top of the head at the position marked n, while the nasal bones indicated
as Na are quite behind the blowholes.

All the teeth are borne on the maxilla (Mx.) while
The nostrils, or ** blowholes,'" are towards the

[After Boas.

bears other teeth which are divisible
into sets according to their shape.
Further while the number of teeth is
less than in the dolphin it is more than
in the dog. In all these points then,
the Wynyard fossil whale is inter-
mediate between the typical mam-
malian skull and the skull of a present
day whale.

The dog’s nostrils are situated right
at the front end of the snout and are
roofed over by two bones called the
nasal bones, these being in the form
of a pair of flat plates. What corres-
pond to the nasal openings of the dog
are, in the dolphin, situated towards
the top of the skull and form the two
* blowholes.” They have been moved
back and in the process have pushed
behind them the nasal bones which
have each become a mere nodule at the
back of the blowhole. Various fossil
whale skulls have been discovered
showing the gradual movement back-
ward of the nose and two of them 1
show here.

Accompanying this backward move-
ment, the whale gradually loses its
sense of smell. This sense is alimost
entirely absent in the whales of the
present day and the blowholes are just
passages to the lungs for breathing

purposes. Consequently the nerves
from the brain to the nose which have
to do with the sense of smell have prac-
tically disappeared. The Wynyard fos-
sil whale shows this process just on the
verge of completion. The blowhole is
nearly in its final position but the nasal
bones are plates which still roof the
blowhole slightly. Further than this,
large passages for the transmission of
the nerves of smell from the brain to
each blowhole, have been found, so
that the olfactory sense must have been
fairly well developed in this ancient
inhabitant of prehistoric seas. In such
respects again, the Wynyard fossil shows
a gradation between the living whales
and their ancestors.

It is by means of discoveries such
as this that we are able to piece to-
gether the whale story. This story is
very incomplete. Numbers of whale-
like animals have lived on the earth’s
surface and have died without leaving
any descendants. One of the most
widely distributed was the enormous
Zeuglodon, a long, narrow, snake-like
creature, measuring about sixty feet in
length, which probably crept and
swam among the shallow waters of the
bays, and estuaries, of Burope and
America. It has not been found fossil
in Australia but the teeth of a nearly
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related monster named Kekenodon have
been unearthed in New Zealand.
The Tasmanian fossil belongs toa
primitive group called the Squalodonts
(or shark toothed whales). A group
of these with very long snouts was very
abundant at one time in the seas of
Burope and America and have left
many skulls and teeth in the marine
fossil beds of these countries. None
of these long-snouted forms have been

These skulls of very ancient fossil whales,
have the blowhole, or nostril, in a very peculiar
place, about half way along on the top of the
snout. The nasal bones are marked Nas. in
the lower picture and are still in the form of
flat plates, but a comparison of these skulls
with that of a dog will show that these bones
have moved back, and instead of lying over
the nostril, are behind it. The upper skull
has "exactly the same number of teeth as a
dog.

[dfter E. Fraas and 0. Abel,

found in the Southern Hemisphere.
The fossil whose cast is shown in the
Australian Museum is much shortened
in the muzzle. Two skulls of a closely
related animal have been found in
Patagonia so that these small but fierce
carnivorous whales probably roamed
the Southern Seas of that period.
The greatest light on the origin of
whales, however, has been shown by
discoveries in a district called the
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Fayam in Egypt. These indicate that
the land mammals from which whales
were derived were probably very primi-
tive flesh-eating or insect-eating mam-
mals.

It may not be amiss to speculate
somewhat on what will be the future
history of some of our whales. I have
already spoken of the huge size and
bulk which many of them attain. It
is an inexorable law of nature that
when an animal gets  too big for its
boots ”* so to speak, it must become

extinct. Time after time we come
across examples amongst fossil animals
of huge size which sooner or later have
disappeared, while their smaller and
more active congeners have lived,
flourished and left numerous descend.-
ants.

In the ordinary way we can expect
that extinction will very soon descend
upon our larger whales, and the com-
mercial instinet of man has hastened
the process and made it the more in-
evitable,

* Records of the Australian Museum™
vol. XIV., No. 1, was recently published.
It contains, principally, the accounts
of the research work performed by the
scientific staff of the Museum —

Mr. C. Hedley has prepared notes on
some Australian Cassis, and clears away
confusion surrounding C. fimbriata and
C. bicarinata.

Mr. A. R. McCulloch supplies keys
to the Australian fishes of the genera
Chaetodon, Callionymus and Cubiceps,
together with illustrations of several
species, and collaborates with Mr. W. J.
Phillipps in describing the variation of
several New Zealand fishes. In a
paper by Mr. McCulloch and Mr. F. A.
McNeill a small crab, Scopimera in-
flata, described in 1874 from the East
Indies and not again recognised till its
recent re-discovery on the coasts of
Queensland and New South Wales, is
figured, and excellent illustrations,
showing its method of burrowing and
forming sand pellets, are given, and
a new shrimp, Atya striolata, from the
Nepean River, the first record of this
genus from Australia is described.

Mr. W. W. Thorpe describes an
aboriginal magical plate which is said
to have been used both for curative
and malevolent purposes. This plate
originated in the north-west of Austra-
lia and travelled down to Ooldea, on
the Trans-Australian Railway.

Mr. E. Le G. Troughton contributes
a paper in which the genus Leporillus

is revised and the stick-nest building
rat Leporillus conditor, of which little
has been known since its discovery by
Sturt in 1844, is fully deseribed. Tllus-
trations and references to literature not
previously cited, are given.

Mr. J. R. Kinghorn ‘describes a new
genus of elapine snake (Oxyuranus
maclennant). This interesting speci-

~men was presented to the Museum by

Mr. H. L. White, whose collector, Mr.
W. McLennan, obtained it whilst on
an expedition in the Cape York Penin-
sula, North Queensland.

Professor T. Harvey Johnston, B. Sc.,
University of Adelaide, and Mr. G. H.
Hardy, Walter and Eliza Hall Fellow
in Economic Biology, University of
Queensland, contribute a paper on
some sarcophagid flies from Lord Howe
Island, collected there by Mr. A. Mus-
grave of this Museum. One new
species is described, and the others are
identified with Australian forms. The
question of their distribution is dis-
cussed.

Professor T. Thomson Flynn, D. Se.,
University of Tasmania, shows that an
Australian lizard (T'iliqua scincoides)
18 viviparous and possesses a well
developed allanto-placenta of the con-
joint type —a structure now recorded
for the first time from a reptile, and
which may, perhaps, have an import-
ant bearing in elucidating the difficult

problem of the origin of the mam-
mals. |
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In a Brisbane Garden.

By (+. H. Harpy.

NCE upon a time our garden was
properly and elegantly cared
for and there are many ruins

about to indicate the pride taken in it
by some former owner. Now, horti-
culturally, it is all but a desolate waste,
and it has therefore reached the height
of its entomological glory. One long
wooden fence is falling with decay, and
is barely sturdy enough to support its
burden, a tangled creeper beloved by
the butterflies. Under shelter of this
and overhanging trees, a border of
thick ferns is almost buried by newly
fallen and long-decayed leaves. On the
lawn, that looks as if it had never felt a
mower, two well grown mango trees
with dense foliage will be found to
shelter quite a colony of miscellaneous
insects if you care to hunt for them.
The verandah, abandoned to the rav-
ages of a wisteria, is also an insect
sanctuary.

At the foot of the garden is the Milton
Reach of the Brisbane River with its
almost straight run of three miles
to the city’s only bridge. A steepslope
of over thirty feet descends here,
and the whole area on this hill side is
waste land given over to one banana
stool, one peach tree, two or three
gum saplings, numerous weeds, grasses,
and a creeping convolvulus.

From the road the house stands
almost hidden by abundant foliage,
and is surrounded by many trees in its
own and neighbowing gardens. This
gives such an air of solitude to the
house that a more isolated spot could
not be found within the whole of
Brisbane’s suburbs.

The animated stock includes many
handsome insects, spiders of all sorts
and sizes, lizards, frogs, harmless
snakes, bats, opossums, native bears,
numerous birds, including the kooka-
burra, another kingfisher, the frog-
mouth, owls, doves, and smaller kinds.
About a mile away is the Mt. Coot-tha
reserve, and most creatures found there

will be found somewhere and at some
time in our garden. The eagle visits
the retreat at times and the curlew
cries across the reach. Owing to the
wild aspect of the river front, stray
tortoises, seeking a safe and neglected
spot wherein to lay their eggs, are
induced to visit our grounds.

Frogs, wasps that build mud-nests,
spiders, and (unfortunately) mosquitoes
are constant inhabitants of our house.
Moths, white -ants and other insects
dance nightly attendance on our il-
luminations, which flying visits are
fully appreciated by the entomologist.
Here if anywhere is a vast amount of
life to be observed and recorded.

THE LANTERN FLY.

One night, whilst we were sitting at
dinner, a will o” the wisp visited the
darkness of the adjoining room, and,
with his lantern, showed a light only to
be extinguished the next moment.
This being repeated several times
induced me to desert my wife and my
meal, only to be bogged later in specu-
lating on this problem of nature.
Doubtless you have guessed that my
will o° the wisp is the lantern-fly
(Luciola), a beetle whose self-illumi-
nation one would expect to be more
destructive than beneficial. Scientists
generally admit that the light which
exists near the apex of the abdomen
on the underside, is not phosphores-
cence, and they describe it as lumin-
escence. Some consider that it is
caused by a slow combustion within the
luminous organ, because, in respiration,
the increasing and diminishing of the
air supply would account for the inter-
mittent light. “

The luminescence is amply sufficient
to tell the time by if the insect is rested
upon a watch in the dark. Placed in
an entomological glass-bottomed box,
it gave off sufficient light to illuminate
the whole of the interior, which, being
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white, reflected enough light to reveal
the colour of the red thorax against
the black elytron.

One specimen at the end of the lan-
tern-fly season contrived to get herself
where she was not wanted, and, later,
when retiring for the night, I found her
still " luminescing ” but enveloped
within a robe of silk and resting upon
the dressing table whereon the spider
had ejected her. The next morning
she was still in this condition but dead,
and the whole area where the lumin-
escence took place was quite bare of the
web ; it was quite easy to slip the beetle
out of her silk night-dress through this
aperture.

Whether this absence of web on the
underside of the last two segments of the
abdomen was due to the spider’s re-
fusing to face the luminescent area, or
whether the slow combustion that is
supposed to take place was sufficiently
strong to burn away the web, I am
sorry to say I cannot tell, for this was
the last of the season, and nearly a
year must pass before more can be
procured to experiment with.

THE WAY OF THE FRUIT-FLY.

The peach tree which stands on the
slope to the river is completely hidden
from the house : it is only a small tree,
but it was prodigiously laden with fruit
that needed but a week to ripen. A
basketful was picked for stewing pur-
poses, and one or two when opened
were found to be infested with fruit-fly
maggots. Two days later a second
basketful was picked and only one in
ten found free from the maggot. Three
days later not one peach of the whole
remainder of the crop could be found,
they had all disappeared. Such a
wholesale disappearance was not due
to the activities of the fly. nor yet
to flying-foxes ; it was a thief with the
best of intentions that had gathered
the lot., and who ever it was that had
our fruit he was himself ** had.”

The sudden raid on, and complete
ruin of a crop by the fruit-fly, is typical
of a fruit-fly attack,for within afewdays
the whole are infected, even although no

—

fly may be noticed asin this case. . The
flies have been observed to attack almost
every kind of fruit, many of which do
not succumb to the evil. After the
episode of the peaches, the flies invadeq
the mangoes, and the fruits attackeq
were marked for further observation
but in no case did the maggots develol;
therein, showing that mangoes have
properties that make them resistant to
the fly. Thick-skinned lemons, known
locally as bush-lemons, are also resistant
stock, as the flies cannot pierce the
skin with their ovipositor, though
they are often seen attempting it
Some thin-skinned fruits such as Jap:
anese plums may have a different but
quite as mechanical a method of
resistance. This plum is a remark-
ably juicy variety, which property is its
safeguard against the fruit fly, for, when
the skin is punctured the juice squirts
out and the egg and ovipositor are
ejected on a succulent globule.

THE SLEEP OF THE NATIVE BEE.

Have you ever seen a native bee
asleep? The female is supposed to
retire within the hole or burrow and
sleep upon her job. Not so with the
male, however, for this wanderer spends
the night out, sleeping along the high-
ways and byways of the bush. The
males of some bees collect together for
company, and they can be seen cluster-
ing on a twig, blade of grass, or other
support they may choose, their numbers
per cluster sometimes reaching up to

hundreds.

Near the front entrance to the garden
there is a wooden archway abandoned
to the growth of wild nature and the
remains of a fernery it once harboured.
It is from here that the tumbling down
fence with its old - man - of - the - sea
creeper has its beginning, and it is at
this place nightly, as long as their
short span of life lasts, that the males
of a species of Anthrophora collect for
their nightly bivouac.

But there is one curious habit about
this bee that I have never before noted
in a sleeping insect. Doubtless you
would expect, as T did, that the bee
would cling by its claws to its twig and
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settle down for the night. I watched
them collect, first one, then a second,
each feeling round for a place to rest
on a long, bare, drooping tendril of the
creeper. When two or three had
settled, others began to gather faster,
and, several arriving from various
directions almost simultaneously, the
vacant spaces were soon filled. One
feeling himself jostled threw out all his
six legs at once and began to wave them,
in unison, to and fro, and yet he retained
his position in a most miraculous man-
ner. Soon another was doing the same,
and yet another, without apparent
support, was beating the air.

With a twig I touched all those at
rest and had every one doing the trick.
It was then I found that this bee did
not cling by his claws at all ; his legs fell
together beside the thorax in the same
position as they occupied just before
he emerged from his cocoon, and all the
support he had was secured by the
mandibles. No matter how one held
him when asleep, head up, head down,
or in a horizontal position, his body
still lay parallel to, but not touching,
the object to which he attached him-
self, as, gripping by his jaws, he fell to
slumber.

*“ A Bush Cinema,” By “TE WHARE,"”
Sydney, 1923.

This interesting booklet contains
many interesting natural history notes
and illustrations, mostly from original
photographs. Much of the matter has
already appeared in the ‘‘ Aboriginal-
ities '’ column of the ** Bulletin,” in the
“Sydney Mail” and in * Smith’s
Weekly.” Nature lovers will be glad to
have these scattered notes collected in

a handy form. Our copy from H. V.
Edwards, Bega.

There was recently issued a report
by Miss Mary J. Rathbun, of the U. S.
National Museum, Washington, D.C.,
U.S.A., upon a portion of the Decapod
Crustacea dredged by the late F. 1. S.
*‘ Endeavour.” The report forms vol.
V. part 3 of ““ The Biological Results
of the Fishing Experiments carried on
by the F. I. S. ¢ Endeavour,” 1909-14.”

These reports are issued by the Com-
monwealth Department of Trade and
Customs, but their production is super-
vised by the Australian Museum. As
an illustration of one of the Museum'’s
activities it may be noted that the
suggestion to collect the valuable
material being dredged whilst exploring
for fishing grounds, and to submit it to
leading authorities for elucidation em-
anated from here. These authorities,
without remuneration, willingly gave
their labors in the cause of science, the
advance of knowledge being their sole
reward. Some thousands of specimens
were collected upon these trawling
cruises, many for the first time. These
were all sorted and primarily classified
here before being despatched to the
various specialists. Rarely has a con-
tinent had such an opportunity to have
its pelagic, or deep sea, fauna so
thoroughly investigated at such low
cost.
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The Sulphur Island.
By L. H. MORRISBY.
ISTANT about 200 miles due a number of dead birds, and, on the

east from the southern end of

New Caledonia, and not far off
the passenger route from Sydney to
Suva lies Hunter Island. Although it
is marked on the map accompanying
the latest hand-book of the Pacific
Islands, that work contains no des-
cription of the island. There seems no
doubt that the island has never been
visited by scientists, since no infor-
mation is available, at all events in
Sydney, as to its formation, fauna, or
flora. And, indeed, it is most probable
that no white man had ever landed there
before November of last year, when
my brother and I made it our business
to land, while on our way from Norfolk
Island to Fiji in the ketch * Tasman.”
But as to the certainty of that, I am
open to correction.

It was at night when the ** Tasman ”’
reached Hunter Island, but, as we were
unable to anchor, we hove to till the
following morning, and then ratched
up under power to a poor shelter under
its lee, where we anchored in twenty
fathoms. Taking with us in the dinghy
our camera, tools, and specimen bag,
we tried to land in a small bay on the
N. by E. end, in which there is a large
rock with a passage between it and the
island, forming a bay, with a foreshore
of boulders. The sea here has a trick
of breaking suddenly and treacherously,
and a huge breaker, dashing up without
any warning, combined with a fierce
undertow to upset the dinghy with all
its contents, to stave in two of its planks
and throw us against the rocks. We
were badly bruised, while oars, camera,
tools, and a twenty fathom rope all
disappeared. The rope and camera
I managed to rescue, but nothing else.

At the base of a cliff, immediately
in front of where the boat capsized, is a
sulphur spring from which strong
fumes arise, as from a bucket of burning
sulphur. All the rocks nearby are hot.
Inside a forty-foot radius were lying

rocks, some crabs of a yellowish-green
colour. The surf as it fell here on the
month of the blow and on the hot rocks,
was turned instantly into hissing and
growling steam. The birds and crabs
had undoubtedly been overcome by the
noxious fumes. Further along, at the
base there are hot vapour-jets, some of
which have a white, lime-like, stalactite
formation in their bore ; others are of
a cream colour, others a sulphur.
These stalactites crumble into powder
when one tries to remove them ; their
fumes cut the breath and make the
eyes tingle.

The cliffs themselves are of a rocky
composition unknown to me, but basalt
is in plenty. Some of the rock when
broken disclosed various tints.

From the boulder shore a slight in-
cline, up which we climbed, leads to
the top of the island. There were
signs hereabouts of a huge landslide.
In places where tons of rock and earth
had fallen and rolled to the sea, the
ground was barren of herbage. In other
places the cliffs had split asunder, and
big boulders were lying about, some
needing but a touch to dislodge them.
The climb to the first level was about
700 feet, over a floor of plentiful, coarse,
short grass, pig’s face and white con-
volvulus. We noticed some creepers,
one of which has a fruit or pod like the
passion-fruit ; also a grass like the
pampas-grass, knee-deep, and carrying
a beastly burr, which clings to your
clothes, woollen or cotton, and makes
walking a horror. No vicious Aus-
tralian burr can be compared to it.
It works up your trousers and down
your socks and draws blood. The first
flat was covered with this curse, and
with a few acres of bush resembling a
Moreton Bay Fig, but only eight to ten
feet high, with a spreading top upon
which hundreds of sea-birds had their
nests ; the ground here was knee-
deep with droppings.
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The birds were mostly blue-billies
and gannets and bos’n birds, such as
inhabit Lord Howe Island and the
Admiralties. Of the Notornis alba, a
white bird with a red bill, which seems
to have become extinct since Lieut.
Ball discovered it on Lord Howe Island
in 1788, I saw no trace. One large
black bird, with pink wattles and a
hooked beak, which lays a huge egg of
a beautiful and delicate shell, full in
the centre and tapering rather quickly
at each end, is very plentiful here. I
have been told it is the frigate bird.
And then there is, in its home in the
deep clefts of the cliffs, a little, shy,
speckled grey and brown bird, about
the size of a carrier pigeon. It moans
continually in a weird, distressing way,
not unlike a man in mortal agony. Its
name I do not know. The little whale-
bird, so common at Norfolk Island, is
here also. The only insect we saw was
a green grasshopper ; no lizards, snakes,
or rats were observed.

From the summit of the highest
point we had a good view of the greater
part of the island, disclosing patches of
the above-mentioned fig, a few stunted
pandanus trees, a few hibiscus. There
was no sign of any timber or other
shrubs. The soil is extremely porous
and rich. We found no fresh water;
it is doubtful if there is any, because
of the porous nature of the place. But,
as t-i;ne was short, the wind and sea
growing angrier every hour, and pro-
gress so difficult on account of he
burrs and concealed bird and sulphur

holes, we had reluctantly to be content
with only a few hours inspection. The
problem of finding our way back to the
ketch, on which was the third member
of the crew, our collie mascot, had yet
to be faced, robbed, as we had been,
of our oars, and faced with such a break
in the bay where we had been capsized
that any attempt to launch the dinghy
from there would have been madness.
There remained only a piece of board
for a scull. With the aid of the rope-
painter we dragged the boat up a
nasty cliff of 200 feet, and with difficulty
succeeded in launching her from a
jutting reef of rock ; and then, using
the board, we reached the ketch at
8.30 that night. Next morning we saw
that further landing was hopeless, so
we heaved up the anchor and shaped a
course for Fiji.

Landings might be made, here and
there, but they would afford no access
to the interior, being bounded by
unscalable cliffs. I secured specimens
of sulphur rocks, alum, and basalt, but
most of them disappeared as we launchd
the dinghy. The photographic nega-
tives we made were also broken,
These losses were very disappointing.
but I hope to make up for them when I
next visit Hunter Island. When I
have more time I intend making a
thorough investigation of this strange
and unknown place, with its jets and
its fumes, visible from the sea on three
sides, that call to mind awesome Doré
drawings of hissing pools reserved for
doers of ill-deeds.

In the coming August the Pan-
Pacific Congress will meet in Mel-
bourne and Sydney to discuss pro-
blems which are of special interest to
the nations bordering on the Pacific.
There will be representatives, eminent
scientific men, from all these countries,
and the meeting cannot fail to give an
impetus to the study of some of our
fundamental questions, zoological, geo-
logical, sociological and economic. The

meetings of the congress will be held in
the Universities of Melbourne and
Sydney, and it is expected that all those
who are interested in the advancement
and welfare of Australia will become
enrolled as members. Various attrac-
tive functions, including receptions,
popular science lectures, excursions to
localities of interest, will be held in
connection with the congress.
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The Use of Australian Fig Trees and Their
Associated Fig Wasps in Reafforestation
Work in the Hawaiian Islands.

By C. E. PeEMBERTON (dssistant Entomologist, Hawaiian Sugar Planters’
Association.)

RESIDENTS of Australia, familiar
with the Moreton Bay Fig tree,

Ficus macrophylla, and the Port
Jackson Fig, Ficus rubiginosa, will be
interested in the progress of a reaffores-
tation project now in operation in the
Hawaiian Islands, wherein these two
splendid trees are being particularly
utilized.

In December, 1920, the writer was
detailed to Australia to study and intro-
duce these and other Australian trees
of the genus Ficus to Hawaii. A few
fine specimens of both Ficus macro-
phylla ana Ficus rubiginosa were already
growing in Honolulu but had never
produced fertile seed and could not
hence be used as mother trees for ex-
tensive planting. The prime object of
the visit was to obtain quantities of
fresh seed of these trees, and particu-
larly to ascertain precisely why such
trees produce viable seed in Australia
but not in Hawaii and elsewhere where
a few have been planted.

Both the Moreton Bay and Port
Jackson Figs produce fertile seed in and
about Sydney. Through the courtesy
of Mr. J. H. Maiden, Director of the
Sydney Botanic Gardens, the privilege
was obtained to pursue a study of the
problem and collect seed of these trees
in the Sydney Gardens and Domain.
Briefly summarised, the results of this
work were as follows.

The Moreton Bay and Port Jackson
Figs were found to produce fertile seed
only through the agency of ceitain
minute insects which act as pollinators.
Each type of fig tree has its particular
fertilizing or pollinating species of
insect. The insect peculiar to the
Moreton Bay Fig occurs in its fruits,

Pleistodontes froggatti, the Moreton Bay Fig
Wasp, magnified about twenty-three times.

[Agric. Gazette, N.S.W .

pollinates the minute flowers within
the fig in the manner described below
and lives tightly enclosed therein during
all but a few important hours of its
nine to twelve weeks of life. This
insect was not found in the fruits of
any other tree, plays no part in the
development of seed of any tree other
than the Moreton Bay Fig, and natur-
ally has developed or evolved into its
own peculiar form coincidentally with
the development of this tree in the
coastal regions of New South Wales
and Queensland, where it is indigenous.

The placing of fine cloth gauze over
branches bearing small figs just form-
ing, prevented the fig-insects from
reaching them, and in every case no
fertile seed developed. Other figs, so
screened, but given one or more of the
fig-wasps. developed perfectly and con-
tained fertile or germinable seed.
Moreton Bay Fig trees planted by man
in Melbourne, New Zealand and Fiji,
where the tree is not native and where
the particular fig-insect above men-
tioned does not occur, were examined.
No fertile seed develops on the trees
in these localities. The reason 1is
evident ;  the necessary pollinating
insect is not there. If it has ever
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reached Melbourne it has not sur-
vived, probably because of the
cold winter.

The process of seed fertiliza-
tion in the case of the Port Jack-
son Fig was found to be exactly
similar to that of the Moreton Bay
Fig, excepting that a different
species of fig-insect is concerned
in the transfer of pollen.

The life habits of the fertilizing
insect associated with the Moreton
Bay Fig and the complex strue-
ture of the fig itself, all adapted
perfectly for the fulfilment of their
mutual needs, are too elaborate
to present in detail here. The
principal tacts, however, may be
given. The insect emerges from
a ripe fig by boring out. It has
been a developing larva, or worm-like
individual for many weeks within the fig,
together with from fifty to one hundred
other larvae of the same sort. It has
lived and fed in a particular part of the
fig. When the fig has finally become
fully developed, certain of its flowers. all
tightly enclosed inside the fruit, open
and scatter a profusion of pollen-grains
within the interior. It is then, through
the marvellous provision of nature,
that these worm-like creatures have
completed their development. pupated
and become transformed into active
wasp-like fig-insects. These mature
insects immediately bore out of the fig,
as noted above, and come to light with
many pollen grains, excessively small,

A form of the Port Jackson Fig, growing near the

National Art Gallery, Sydney. This species
may be easily recognised from the Moreton
Bay Fig by its smaller leaves.

[Photo—.1. Musgrave.

adhering to the body. As soon as the
insect is out it searches over the tree
or another one in the vicinity, for a very
young fig just forming on the tree,
carrying the pollen unconsciously with
it. It so happens that the young fig,
for which the insect is searching, is
filled with certain flowers just ready for
the reception of pollen. When the
fig-insect has found such a fig, it im-
mediately bores into it and begins
laying eggs to the amount of about
seventy-five. In doing this it accom-
plishes the principal work in its own
life—the housing for the feeding and
development of its progeny. But in
attaining this object, it has done the
tree a service of vital importance. It
has carried pollen into the young
fig at exactly the time the female

Fruit and leaves of Ficus macrophylla, the
Moreton Bay Fig.

[Photo.—d. JMusgrave.

flowers within the fruit need the
pollen for the fertilization and
development of seed. The tree
is thus absolutely dependent upon
this particular insect for its repro-
duction or perpetuation and the
insect equally in need of this tree,
and no other, for the continuance
of its existence. This is a mar-
vellous provision of nature to
ensure cross-pollination.

The Port Jackson Fig was found
to be inhabited and pollinated by
another insect, related to, but
different from thatin the Moreton
Bay Fig. The important relation-
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ships of this insect to the development
of seed on the tree and the beautifully
adapted habits of the insect to the
special structure of this fig were found
identical with those determined for the
Moreton Bay Fig.

The insects in neither case are new
to science. Mr. W. W. Frogatt has
collected  Pleistodontes froggatti and
Pleistodontes imperialis from the More-
ton Bay and Port Jackson Figs res-
pectively. and was the first to publish
interesting data respecting them. This
appeared in The Agricultural Gazette of
New South Wales for June, 1900, and in
his Awustialian Insects. The complete
details of the writer's work have heen
published in the Hawaiian. Planter’s
Record for June, 1921.

With the above facts in hand one
could be certain that an introduction
of these living insects to the Hawaiian
Islands was essential before the few
trees already in the Islands would be
made to produce good seed. This was
done. Shipments of live insects from
the Moreton Bay Fig were successfully
made from Sydney in September, 1921,
and January. 1922. Both became well
established in the trees in Honolulu on
which they were liberated and have
continued living through many gener-
ations of their cycle, actively operating

A Moreton Bay Fig, Ficus macrophylla,
growing in front of Kirribilli House,

This tree is over a

Sydney.
century old.

[Photo,.—A. Musgrape,

An avenue of Moreton Bay Fig trees grow-
ing in the Sydney Domain.

[Photo,—Ad. Musgrarve,

in those trees and inducing the develop-
ment of hundreds of pounds of fertile
seed right up to the present writing
(January, 1923). Hundreds of thous-
ands of young seedling trees have been
sincesecured through the plantingof this
seed, and it has been made possible only
through the introduction of these par-
ticular insects. Up to the present at
least a million of these young trees
have been set out in the Hawaiian
forests to serve the desired purpose of
aiding in the future conservation of
rainfall, increased humidity, cloudiness,
fogs and rain. This propagation of
seedlings and planting is going on to-
day and will continue.

These trees are hardy, have vast soil-
gripping, soil-holding root-systems, are
not timber trees and hence not likely
to fall under the ruthless axe, are semi-
tropic and exceedingly prolific, which
makes them in general ideally fitted for
reafforestation in large, partially de-
nuded forest-reserves, much in need of
a new blanket of green, deeply-shaded
growth. The day should come when
Australia can be looked to as a country
which has given us one of the most
important elements of our necessary
forests.
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Barter, Currency and Coinage.

By WiLniam W. THORPE.

0-DAY, when one handles money,
one is more concerned regarding
its purchasing power, or value,
than its appearance. As a work of art
a coin may be disparaged, but all would
realise how essential money is to our
life, and what an important factor it is
in the mechanism of commerce.

In days of old, those days so often
spoken of, money as we understand it
was unknown and barter ruled in its
place, one commodity being exchanged
for another. As an instance of this, one
may cite a trading custom that obtains
to-day in Papua, where stone-age man
yet 'ling(*rs. The natives of Port
Moresby are adept potters, but the
Sago palm, which affords their prin-
ciple article of food, does not thr1.ve in
their district. Away to the west in the

Yapuan Gulf the sago palm flourishes,

and, as the natives there are not pot-
tery makers, what is more natural than
for them to trade ? So every year, at
the end of September or beginning of
October, the season of the south-east
trade wind being then at its close. a
fleet of lakatois, or large sailing canoes,
laden with pottery leave Port Moreshy
on a voyage to the deltas of the Papuan
Gulf, whence they later return with
cargoes of sago.

This primitive form of exchange,
through which all communities must
have passed, later gave way to cur-
rency or the adoption of articles not
easily acquired or manufactured. A
host of things have served in this
capacity—grain, wheat, rock-salt, tob-
acco, gold-dust, cinnabar, sheep, cattle
(from which the word pecunia is
derived), skins, cloth, knives, armlets,

Loading Lakatoi at Port Moresby.

[After Lindt,



THE AUSTRALIAN MUSEUM MAGAZINE,

(1, Chinese ** Knife Money."'
of James IL., 1690.
‘* Bullet Money,'" or ‘* Pical."

Redueed by one-thizd,

rings, and many other commodities.
Even to-day some are employed as
currency. In the early days of settle-
ment here, rum was used in this manner.
It was quite usual for a contractor to be
paid in this spirit, and we read that the
best inducement to recapture an es-
caped convict was to offer a reward of
five gallons of grog. This form of
currency was at first tacitly recog-
nised, but later it became an almost
ineradicable curse, and before its final
disappearance as a medium of exchange,
it caused much recrimination between
those favouring its retention and the
local authorities.

Some of the forms of currency were
perpetuated in the shape give to the
coinage. Chinese annals record the
issue of bronze ** knife money " as
early as the 7th century B.C., and shell
shaped coins, or metallic cowries in the
6th century, B.C. Later, in China also,
“spade money 7 was circulated. It
seems that currency and coinage were

(2) Chinese ‘* Spade Money." (3) Bronze Crown
(4) Turkish Coin with kalima, 1839,
(6) Indian Currency, or ‘‘ Larin."

{5) Siamese

[Photo,—G, C, Clutton,

for some time recognized side by side,
as in B.C. 221, the emperor forbade the
use of gems, pearls, cowries, and other
natural forms.

Lydian Coin.
[After Mac Donald.

As distinet from currency, a coin
may be defined as an object, usually of
metal, bearing an authoritative im-
print. The credit of striking the first
coin has been divided between Europe
and Asia. Sometime about 700 B.C.
silver coins were struck at Aegina,
Greece, by Pheidon, King of Argos :
but almost contemporaneously electrum
coins were made at Lydia, Asia Minor,
at the instance of King Gyges. These
electrum coins contained the proportions
of twenty-three per cent silver and
seventy-three per cent gold. These early
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coins are just oval or bean-shaped lumps
of metal, bearing on one side the seal of
authority responsible for their purity
and weight, and on the other side the
scars produced by pressure against
the square-headed anvil when the seal
mark was hammered on. This simple
process was improved upon later, by
the addition of a second engraved die,
beneath the piece of metal intended for
a coin, so that the single blow of the
hammer would provide it with a reverse.
While most countries to-day have a
circular coinage this form is not uni-
versal. Other shapes seem to pre-
dominate in the east. The Chinese
have, since B.C. 275 issued -circular
coins with square holes which have only
recently been superseded. This per-
foration was for the convenience of
threading the coins, a feature which
has its good points. In Bijalpur,
Bombay there is a form of silver wire
currency known as “ larin,” while in far
Siam inscribed silver bullets are passed
from hand to hand in business trans-
actions.

According to the exigencies of state,
makeshifts and substitutes have been
improvised. Amongst these may be
mentioned siege or obsidional money,

of which there exists to-day a fine series
to teach us history. James I1., when
compelled to flee to Ireland, produced
a series of coins known as “ Gun
money,” composed of bronze, and
marked with a fictitious value. In jus-
tice to this monarch, it must be stated
that he intended to redeem them at
their face value, when he was once again
secure upon the British throne. Other
kings have been in similar straitened
circumstances, notably Charles 1. when
he was contesting with Oliver Crom-
well for the governance of England.
Pieces of plate of varied shapes and
sizes bearing curious portraits of the
castles wherein he was besieged have
been handed down to us and form part
of the collection in many museums.
The greater number of European coins
have on the obverse, if the country is a
monarchy, the portrait of a king or
queen or a crowned regal monogram.
Should the country be a republic the
obverse has a design emblematic of
freedom. In Mohammedan countries,
as it is contrary to religious principles to
depict a sultan or kaliph, his place is
taken by the kalima, or creed, which
reads ““ there is no god but God, and
Mohammed is the prophet of God.”
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Notes and News.

Under the auspices of the British
Museum Captain G. H. Wilkins is
leading a collecting expedition into the
wilds of Queensland and has commenced
operations on the Moonie River in the
South West of that State. The ex-
pedition will last for two years and will
operate chiefly in Queensland and the
Northern Territory. The British Mu-
seum and Captain Wilkins are to be
congratulated for their enterprise and
we wish all success to the expedition,
but we cannot help reflecting rather
sadly that our own Museums are so
handicapped by lack of funds that they
find it impossible to do more than a
little sporadic collecting, and no Aus-
tralian museum has even one collector
whose whole time could be given to
field work.

Among the recent vistiors to the
Museum were Dr. Casey Wood, the
well known ornithologist of Chicago,
U.S.A., who has for many years been
making a special study of the eyes of
birds ;: Dr. T. T. Flynn, Professor of
Biology in the University of Tasmania ;
Professor Watson and Professor Main-
waring of Adelaide.

From the daily press of 14th May we
learn that ** A cormorant drive was held
on Umeralla and Murrumbidgee Rivers.
Shooters were allotted stations along
the river banks by the Cooma Progress
Tourist Association which organised
the shoot.” It cannot be too strongly
emphasised that we have to be very
cautious in interfering with the bal-
ance of nature. Years ago an organised
and fairly successful attempt was made
to shoot down the cormorants on the
Lower Murray. But, we are told, this
slanghter did not result in an improve-
ment in fish life as had been anticipated.
On the contrary it had a harmful effect,
for, with the reduction in the number
of cormorants, eels, ‘‘yabbies,” and
other forms which prey on the fry of
useful species, flourished unchecked,
and there was a decided diminution in
the number of edible fishes.

By the passing of E. J. Banfield of
Dunk Island, North Queensland, Aus.
tralia has lost a naturalist and writer
whose fame has spread far beyond the
confines of our island continent.
Twenty-five years ago the * Beach-
comber 7 selected Dunk Island as his
residence for health reasons, and o
congenial did he find his tropical isle,
that it became his permanent home till
his death on June 2nd. He was an
accomplished naturalist, a keen obser-
ver, and a writer of delightful books.
His first work * Confessions of a
Beachcomber  weaved a romantic spell
round his little island, which subse-
quently became a sort of Mecca for
scientists and tourists.  His succeeding
books, ““ My Tropic Isle ** and ** Tropic
Days,” did but enhance this spell, and
many readers of these charming works
have felt the impulse strong within
them to leave the “ roaring street ”* and
go " a-Dunking.™

The late Mr. Banfield had long been
a valued correspondent of this Museum,
which was indebted to him for many
interesting specimens and natural his-
tory notes.

Mr. C. Hedley, who is the Australian
Museum representative on the Barrier
Reef Committee, left Sydney on 19th
May to join a party led by Professor
H. C. Richards of Melbourne for the
purpose of exploring the reef. A
Queensland Government steamer has
been placed at their disposal and the
expedition intends to proceed along the
reef, making lands at several places.
Important scientific data are expected
to result from their surveys and
observations. ‘

The Ornithological Section of the
Royal Zoological Society of New South
Wales held its April meeting in the
Lecture Hall of the Museum. There
was a good attendance of members and
their friends as well as of the public,
and the proceedings took the form of a
number of short lectures illustrated by
numerous lantern slides,



