


128

THE AUSTRALIAN MUSEUM MAGAZINE.

Nov. 20, 1936,

A Creed for Nature Lovers

BELIEVE:
That the Australian continent not
only provided the cradle but the
everlasting home of all the fascinating
flowers, birds and furred animals which
awaited the coming of eivilization.

That I should not harm any living thing
unharmful to me, asx I hope to avoid
harmfunl things, and that even harmful
creatures should be controlled with due
regard to their scientific importance and
right to survival.

That to enjoy the living plants and
animals is a more lasting and universal
source of pleasure than to collect their
remains, excepting where science is
aided, and their exhibition increases
knowledge and love of nature.

That the nests of birds, built with such
skill and patience, should not be destroyed
in & moment of curiosity, and that the
eges should be left to hateh forth lovely
feathered songbirds, rifling of their homes
being as wicked as theft from my own.

That as the bushes and trees provide
food and shelter for birds, and mar-
supials such as the koala, such shelter
should not be destroyed without reason or
adequate replacement, and that wild
flowers should be gathered with all the
care due to living things of exquisite
scent and beauty.

That wholesale sacrifice of native
animals for monetary gain in a country
rich in natural resources of minerals,
grain, and stock, is a confession of greed
and incompetence unworthy of the Aus-
tralian Commonwealth.

That, as Australia has the gentlest and
least harmful furred animals the world
has  known, they should ‘be given
sanctuary and conserved with benevolent
care for their future survival, subject
only to vital needs for the existence of
man, their more advanced but oft-times
unnatural brother.

E. Le G.T.

Scientific Literature and the Museum

HE average man or woman probably
takes but little interest in a
musenm  and  its  requirements,

beyond wandering through the galleries,
picking up from the labels some tithit
of information, gathering an impression
or two as to the nature of the objects
exhibited, or sending in some specimen
with a request for particulars concerning
it. Probably little thought is given as to
the means whereby the information they
seek has been obtained. Only those who
write asking if any book is available on
a certain subject are unconsciously arriv-
ing at the crux of the matter: for books
are the tools of trade of the museum
worker, or, to change the metaphor, the
very life-blood of a scientific institution.

Without adequate library facilities, re-
search is practically out of the question,
for it is only by reference to published
research work that students of science are
able to proceed.

We find, on the other hand, the presses
of the world turning out scientific books
and periodicals at a rate which leaves
those concerned with the equipping of a
museum library somewhat dazed. While
on a recent visit to England, the writer
was informed that “a new scientific
periodical appears every fortnight”, and
that “the British Museum is finding it
hard to cope with the output”. These
remarks would perhaps apply chiefly to
foreign or extra-British publications,
since the British Museum, like our Public
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Library, comes under the copyright law,
and is entitled to receive all works pub-
lished in the United Kingdom.

It may be asked: Why should an
institution like the Australian Museum
consider the acquisition of these publica-
tions? The answer is: Because in many
of them appear descriptions of new
species of Australian animals, or papers
with an important bearing on Australian
geology and anthropology, all of which
sciences form part of the Museum’s
activities. Nor can we afford to overlook
the general works on biology, anthro-
pology, and geology. A glance through
Pitt's Catalogue of Scientific Periodicals
i Australian Libraries shows that many
serials are represented only by odd copies;
in few instances do the libraries contain
complete sets of any given periodical.

This state of affairs has not been
entirely lost sight of, and, in order to
conserve funds, efforts have been made to
prevent undue overlapping. To offset this
scheme comes the question of distance
between the capitals, which is a vital one
to Australia in matters other than those
of libraries. A library interchange system
is in operation, however, and so students
are enabled to proceed with their research
work.

The housing of this yearly avalanche of
scientific literature is a problem occupy-
ing the minds of many librarians abroad
as well as in Australia, and the lack of
library storage space has long been a
major difficulty in this institution, which
possesses possibly the largest scientific
library in the southern hemisphere.
While in England the writer visited the
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new University Library, Cambridge,
which contains forty miles of shelving, of
which twenty-five miles are already
occupied : the remainder at the present
rate of expansion will be filled in twenty
years. As an indication of the rate at
which storage space is filled, one periodi-
cal, the Zeitschrift fiir Physik, in twenty
yvears has run to ninety volumes. Another
work, the Annalen der Physik, which
began in 1790, had, in 1934, 411 volumes.
It will be seen how embarrassing it is
for libraries to try to cope with the
output of scientific works. Under the
copyright law, Cambridge, like the
Jritish Museum, is entitled to receive
everything published in the United
Kingdom, but many publications are an
encumbrance, and requests have been
made to certain firms not to send their
periodicals, such as comic papers.

Another aspect of the scientific litera-
ture question is the importance of finding
the correct date of publication of scien-
tific papers, for upon such a date may
hang the validity of a species. Of recent
yvears matters of this kind have become
of such paramount importance that a
“Society for the Bibliography of Natural
History” has been founded in London.

If Australia is to keep her place in
line with other countries, more attention
will need to be given to the question of
providing adequate funds and facilities
for libraries, in training assistants in
library work so that they can help
students in finding the works they need,
and in elucidating problems relating to
books and scientific papers.

A. MUSGRAVE.

At the October meeting of the Board of
Trustees of the Australian Museum, Mr.
E. C. Andrews, B.A, F.G.S., who has
returned from an extended trip abroad,
during which he visited Europe and
America, was welcomed back by the

President, Mr. F. S. Mance, on behalf of
the Board.

During his tour Mr. Andrews visited
many museums and learned societies, and
from them he brought greetings.
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The Daily Life of the Australian
Aboriginal

By EDGAR ROY EDWARDS

[Editorial Note—An essay competition for school children was recently promoted by

the Trustees.

Various subjects, based on Museum exhibits, were prescribed, and money

prizes were awarded to successful candidates in three age divisions, namely, under 12:
aver 12 and under 15; over 15. In addition, a medal, presented by the President, Mr. F, S,

Mance, was awarded for the best essay in any division.

The first prize in the highest

division and the President’s medal were won by Master Edgar Roy Edwards, Neutral

Bay Boys' Intermediate High School,

with an

essay on The Daily Life of the

Australian Aboriginal.]

HIZ  Australian  aborigines  are
T dependent upon what Nature offers
them for their food supply, and so
their daily life is mainly concerned with
hunting, fishing, and collecting the
natural products,  Under similar con-
ditions the white man would starve in a
few days, but the aborigines have
developed an amazing technique in obtain-
ing food. With this and their adaptive-
ness they have been able to survive
through the ages.

They are true nomads within the limits
of their totem country. The old men
decide when to change camp and on the
new site. This is of great importance,
as the life of the tribe depends upon the
water and food supply.

Before leaving, a bent stick is placed
in the ground, pointing in the direction
of the new camp. This indicates to any
blackfellow where to go.

If the tribe has been living on meat,
the members may feel the need for a
change in food, say, yams. The shift
begins.  IHunting as they go, the men
carry only their weapons, and are ever on
the look out for game. The Ilubras
struggle on, carrying tremendous and
very assorted loads in their dilly-bags;
but the lubras’ main jobs are to keep
alight the fire-sticks and dig special roots
with their yam sticks. Often one carries
a pitchi of water balanced on her head.
If food is scarce, the tribe splits up into
family hunting groups in order to cover

a large area. Thus they move, forced to
keep going until water is reached.

Should the fire-stick go out, the fire-
lighter is produced from the lubra’s dilly-
bag. Fire is caused by friction, either by
the drilling or sawing method. The
drilling method needs two dry pieces of
wood. The first, the drilling stick, has a
round blunt end, which is fitted into a
cavity in the second, a thick, flat piece
of wood; a notch is cut from this cavity
to the edge. The drilling stick, twirled
rapidly between the hands, produces a
fine hot dust, which moves along the notch
until it reaches some dried and rubbed
bark, when it is either whirled or blown
into flame. Flame is generally obtained
in about one minute by this method.

To obtain fire by the sawing method,
either a hardwood womerah is rubbed
with a sawing motion across a softwood
shield, or a special cleft in a piece of
wood is filled with tinder and then “sawn”
with a hardwood stick.

As they have to catch their food before
they can eat it, the aboriginals are skilled
hunters, possessing an amazingly keen
observation and a wonderful store of
nature knowledge. Besides, they are the
best trackers in the world.

The blackfellow employs many traps
and weapons to catch his dinner, and, in
fact, any device he can think of that will
enable him to secure game.

Accuracy can be depended upon up to
sixty vards with the spear and womeral,



Nov. 20, 1936.

131

put the black hunter always tries to be
within about thirty yards of his prey. The
womerah or spear-thrower gives greater
accuracy, distance, and speed to a spear
than otherwise could be obtained. Larger
animals, such as kangaroos, are usually
speared, stalked or killed “on the run™.
Other hunting weapons are the hunting
boomerang, the throwing stick, for small
animals, and the cross boomerang, which
is thrown into a flock of birds. The wich-
wich, used in the Riverina District, New

South Wales, by the Yota-Yota and
Waradgery tribes, consisted of a long

lignum shaft and an oval wooden missile
attached to one end. It is employed in
such a way that the released missile
touches the ground, rises with terrific
speed, and flies on to kill the intended

prey. Its range is two to three hundred
yvards. The kylie is for bringing down

birds on the wing. It is carved of hard-
wood and shaped like an “L”, or slightly
curved. It curves spirally when thrown,
and returns to the thrower.

Various methods are used to catch
birds. Ducks are caught in a clever
manner. Into a plaited ring of rushes
about a yard in diameter are stuck
branches of tea-tree. The hunter, his head
and shoulders concealed Dby tea-tree,
which floats lightly on the water, works
towards the wild fowl. Reaching them,
he sinks, and, pulling one beneath the
surface by its feet before it can cry out,
tucks its head under his belt. Coming up
to breathe under his “floating island”, he
continues until he has sufficient or they
take fright.

A clever ruse is employed to capture
budgerigars. Stretching from a water-
hole to neighbouring trees where the birds
roost, two divergent fences of thick bushes
are built, eight to nine feet high. The
narrow end of the trap is cleared of
bushes inside, but the wide end left alone.
In the early morning men creep up to the
roosting trees and, with loud shouts,
begin throwing boomerangs and sticks
into the trees. The terrified birds, think-
ing that they are attacked by hawks, dash
out of the trees and away from the attack-
ing enemy, but are unable to penetrate

the fences. Flying down the trap, they
are caught in hundreds in a fine-meshed
net held by two men standing just in
front of the opening.

Many methods of fishing are in use, but
the most interesting is spearing, which is
always done in shallow water. Fish
spears have one, two, three and four plain
or barbed points. Sometimes a womerah
is used. Either the spearing is done from
a canoe or the river bank, or the fisher
stands ankle deep in the water.

Traps are also used for fishing. In the
Kimberleys the natives enclose the end of
a lagoon by a causeway of boulders, with
a gateway in the centre of a small race.
Men and children enter the deep side of
the trap and scare the fish through the
gate, which is then closed. The fish are
then driven on to the banks of the lagoon,
Huge sausage-shaped masses of spinifex
are sometimes used. These “sausages”
are placed at right angles across small
creeks and rolled from the deep to the
shallow part of the stream, the fish being
then easily caught.

IFish are also caught with hook and
line, but perhaps the easiest method is to
throw the bark of the yakka tree into the
waterholes., The fish, sick, float to the
surface and are easily obtained.

Honey is very much relished by the
blackfellow, who will go to much trouble
to obtain it. A bee hive is located by
sticking a piece of fluff to a captured bee,
liberating it and following it to the hive,
or by listening outside a tree where a hive
is known to be. Some experienced natives
can find a hive by scent. Trees often
have to be c¢limbed to obtain honey. This
is done with a tough vine about sixteen
to eighteen feet long. If the trunk is
smooth toe holds are cut. The honey-ant
is also regarded as a delicacy, and the
lubras will often spend half a day digging
to obtain only a few ants.

The aboriginal uses for food nearly
every animal, large or small, even cater-
pillars, grasshoppers, termites and other
insects. Snakes and lizards are also on
the bill of fare. Many of the vegetable
foods, such as cycads, grass seeds, yams,
and water-lilies, take a lot of trouble to



collect and prepare. Some of them are
very bitter and even poisonous. but after
treatment by the Iubras they form
nourishing foods. i

When the blackfellow has time
cooking is elaborate and effective.
ovens are holes in the ground, three feet
in diameter and eighteen inches deep.
Any lumps of clay found while digging
the oven are kept. The hole is swept out
and filled with firewood, upon which the
lumps of clay are placed: these lumps are
about the size of cricket balls, The wood
is lit and allowed to burn away, and the
red-hot c¢lay removed with two sticks
handled like tongs. The ashes are swept
out and the bottom and sides of the oven
covered with a thin layer of moist grass.
The skinned animals are packed on the
grass and then covered with more grass.
The hot clay is put on top of this, and is
in turn covered with earth. Ashes are
never used because they are too fine and
would get to the food. The meat is cooked
hefore the clay and bottom of the oven get
cold. The same hole is used for cooking
as long as the camp remains, but fresh
clay has to be used.

Another method is paper-bag cookery.
The fish or game is sewn up in dampened
paper-bark, buried in the ashes, and a
blaze made. In three-quarters to one and
a half hours the fire is reduced to embers
and raked away. The bark is removed,
and the skin, feathers or fur peel off, and
the intestines are shrivelled up, but the
flesh is very tasty and juicy.

Well worked clay is sometimes used
instead of paper-bark, but these methods
take time, and after a fast of a day or

his
The

132 THE AUSTRALIAN MUSEUM MAGAZINE.

Nov. 20, 1936.

two the blackfellow throws his prey on
the fire and eats it half raw and without
ceremony.

If game is plentiful, one full day’s hunt-
ing in every three is usually sufficient.
When he is not hunting the blackfellow
spends his time making weapons, tools,
string, ete., having a “play about”, lazing
in the sun or making drawings.

The children have toys, such as minia-
ture weapons and peg tops, spun by
rubbing with the palms of the hands. The
girls have primitive dolls.

Simple and complicated “cat’s cradles”
delight both young and old. In Queens
land the aborigines are very adept in
making string patterns. Dr. W. E.
Roth has published nearly eighty string
figures from North Queensland. These
show a wide range of subjects and great
ingenuity. They represent plainly such
things as a lizard running up a tree or a
scrub fowl seraping an opening in its
nest mound in which two eggs are shown.

If the moon is full a corroboree will
probably be held at night, just dancing
and singing, not an important ceremony
iike initiation to manhood or food pro-
duction so often wrongly called cor-
roborees. Accompanied by clashing
boomerangs and a droning didgerydoo or
wooden trumpet (North Au&,tmha) the
actors dance and mimic until exhaubted.

In conclusion, it can be said that the
daily life of the Australian aborigines is
mainly concerned with obtaining food.
They have developed an amazing tech-
nique in this respect, and are wonderfully
adapted to their wild life.
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The Origin of Australian Mammals

By C. ANDERSON,

division of the globe is characterized

by its own peculiar assemblage of
animals. In Africa, for example, we find
the giraffe, antelope, and zebra; in South
America the sloth, armadillo, and tapir:
in Australia the wombat, kangaroo, and
platypus. And each region is marked also
by the absence of certain forms which are
common elsewhere. Thus there are no
frue crows in South America, no bears in
tropical and southern Africa, no wood-
peckers in Australia. So accustomed are
we to the general facts of animal distri-
bution that we are apt to forget that there
is no aspect of nature which is not
explicable in a rational manner did we
but know all the facts.

There are many curious problems
encountered by the student of animal
distribution, and Australia offers some
striking features which have not yet been
fully elucidated.

It was at one time considered that
climate and plant life were the deter-
mining factors in the distribution of
animals, but that this is not the case is
proved at once by the observation that
two regions with similar climate, soil,
and vegetation, yet differ conspicuously
in their animal population; we need only
instance parts of South Africa and Aus-
tralia, or New Zealand and parts of
Jurope. It is obvious that other factors
have to be taken into account, and this
article is devoted to a brief consideration
of the problem presented by the mam-
malian fauna of Awustralia and the
neighbouring islands.

At the outset we must remember that
by an exceedingly slow process of develop-
ment or transmutation, all animals now
living have been evolved from others

IT is a well-known fact that each large

M.A., D.Sc,

C.M.Z.S.

which preceded them in past geological
periods. Therefore, in any discussion of
animal distribution we must take account
not merely of the present-day distribu-
tion of any particular group of animals,
but also inquire into its past history and
its migrations as indicated by its oceur-
rence in fossil form.

[Yor purposes of reference the accom-
panying table of geological periods has
been included to show some critical
stages in the appearance of mammals on
the earth.

AUSTRALIAN MADMDMALS,

The mammalian fauna of Australia is
very distinetive. Thus in no other part
of the world do we find monotremes,
represented by the platypus and the
Native Porcupine, usnally known as the
IEchidna, These are true mammals, with
a hairy covering, and, as in all mammals,
the young are nourished on milk secreted
by the mother: but in their structure they
exhibit certain characters reminiscent of
the reptiles, and, like reptiles, they lay
CUON, The predominant Australian
mammals are the marsupials, in which
the young are born in an immature and
helpless condition after a very short
gestation. It is true that the marsupials
are still sparsely represented in America,
but in Australia the order is wonderfully
developed and exceedingly diversified,
forming eight families. Of the higher
(placental) mammals, which in other
parts of the world are the dominant
types, Australia possesses very few other
than those which have been introduced by
the white man; leaving aquatic and fly-
ing mammals out of account, there is only
one family of rodents, the Muridae (rats
and mice ), and the dingo, which was prob-
ably brought from Asia by the aborigines.
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Approximate
Age in
Millions of Group. System. Mammals.
Years.
Marsupials, North and South America,
Holocene (recent). Australia.
Monotremes, Australia.
Quaternary. — — — -
Marsupials, North and South America,
Pleistocene. Australia.
: Monotremes. Australia.
o Marsupials. South America.
Pliocene, Oldest Australian marsupial (Wynyardia).
: 7 Oldest monotreme, Australia.
Cainozoic e tet s
__or Miocene. Marsupials, Europe, South America.
l'ertiary. _— _ i
Oligocene. Marsupials, Europe. North and South America.
s Eocene. Marsupials, Europe, North and South America.
l - - - — - — — ——— -
~ Upper Oldest marsupials, North America and (?) South
Cretaceous. | America.
| Oldest placentals, Mongolia.
Mesozoice ~ Lower | ? Ancestral marsupials.
120 or Cretaceous. ‘
Secondary. — | . i
Jurassic. Primitive mammals, England, North America,
East Africa.
Triassic. Oldest mammals, England, Germany, South
180 Africa.

THE MONOTREMES.*

These are primitive in many ways, yet
they have become well adapted for their
special modes of life, and, as the two
f:nnilios display considerable divergences,
it is clear that they have a long evolution-
ary history. Yet their fossil remains, so
far as known, are of comparatively recent
age, and the extinct forms show little
difference from the existing platypus or
echidna, as the case may be. They have
never been found fossil elsewhere than in
the Australian Pleistocene (or possibly
Pliocene as well), and they have no close
relatives anywhere, either living or fossil.
At one time it was thought that they had
affinities with an extinet order of
mammals called the Multituberculata.
but close comparison proves that the
skull and skeleton of the multituber-

* Troughton : Auste. Mus. Mag., iv, 10, 1932, pp.
327-334.

culates are radically different from those
of the monotremes. The Multituberculata
were an important order in the Mesozoic,
and survived into the Iocene, but they
became extincet without leaving any
recognizable descendants. It is possible,
however, that the monotremes and multi-
tuberculates had a common ancestry at an
earlier period from some mammal-like
reptile.

The question arises whether the mono-
tremes originated in  Australia or
migrated hither from some other region.
It is impossible at present to give a satis-
factory answer to this question; but the
fact that no remains of mammal-like
reptiles, though known from other parts
of the world, especially South Africa,
have been discovered in Australia, would
indicate that in the remote past stragglers
found their way into Australia and
formed the stock from which the mono-
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tremes have been derived. We have no
data as to the time when entry took place,
but assuredly it was at a very early
period, and there is a general consensus
of opinion that they came in from the
north.

MARSUPIALS,

The case of the marsupials is some-
what different, as they are not confined
to Australia, and we know something of
their past history. Living American
marsupials belong to two families, the
Didelphiide (opossums*), which are
found both in North and South America,
but chiefly in the South, and the
Ceenolestidae, which have a restricted dis-
tribution in South America. Neither
tamily is closely related to Australian
marsupials, but it is generally held that
the didelphoids are the stem form from
which all living marsupials are descended.

Marsupials, then, furnish an example
of widely discontinuous distribution, for
the two regions in which they are now
found are separated by leagues of ocean
and land. Yet we must assume a common
origin for all of them, and must there-
fore seek for some means of migration
between the two centres where they are
now found.

Groups of animals with discontinuous
distribution are usually of great
antiquity, for vast periods of time are
necessary for their migration. And we
should expect that after long separation
and sojourn in different environments the
characteristic forms of the different
centres would show striking differences,
while 1retaining the Dbasi¢c plan of
anatomical structure. Thus the Aus-
tralian marsupials have deviated consider-
ably from the primitive didelphoid type,
while the American survivors have
retained the ancient pattern to a remark-
able degree. In Australia, where the
marsupials had a more or less free field
and varying kinds of environment, they
have produced many diverse forms; thus
we have running and hopping types,
burrowers, gliders, and tree climbers; we
have grass eaters, leat eaters, insectivor-

* The so-called Australian opossums are really

phalangers,.
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ous form and carnivores, all probably

evolved from forms with an originally

insectivorous habit.
GEOLOGICAL HISTORY,

When we turn to the geological record
of the marsupials, we find some interest-
ing facts. The oldest known marsupial
is Fodelphis, discovered some years ago
in the Upper Cretaceous of Alberta,
Canada, and in the Upper Cretaceous of
North America other undoubted mar-
supials, varied in size and character. have
been found. They are remarkably like
the living opossum, and might even be
placed in the same family. A didelphid
which may be of Cretaceous age has also
been recorded from South America.

sut the Upper Cretaceous marsupials
are not the oldest known mammals, nor.
inall probability, are they the earliest
marsupials. They already exhibit a con-
siderable degree of divergence, and indeed
show more variety than do recent
opossums. The earliest fossil mammals
date from the late Triassic, and have
been found in England, Germany, and
South Africa; their affinities are obscure,
though they may be multituberculates.

It is probable that marsupials arose
in the Lower Cretaceous, evolving from
still older Jurassic ancestors which were
not definitely marsupials. Their sub-
sequent geological history, so far as
known, may be briefly summarized. In
the Locene, immediately following the
(Cretaceous, fossil marsupials have been
found in Europe, North America and
South America. European marsupials
survived into the Miocene, but in North
America no fossil marsupials have been
found in the Miocene and Pliocene. In
South America the record is complete
from the IKocene to the present time, and
in the Miocene particularly there was an
extensive radiation of the marsupial
fauna.

The first discovery of a marsupial in
Australia is from the Pliocene of Table
Cape, Tasmania, consisting of parts of
the skeleton of Wynyardia, a somewhat
primitive but undoubted member of the
phalanger family,



MIGRATION OF MARSUPIALS,

From this record one might be led to
conclude that marsupials originated in
the American Cretaceons and spread
thence to colonize the world. including
Australia. But there are many gaps in
the record. and we cannot be certain
whether these indicate that the animals
never ocenpied a  particular area, or
whether their fossil remains have so far
escaped detection.  Their total absence
from Asia is very significant, especially
as primitive placentals (insectivores)
have been described from the Upper
(‘retaceous of Mongolia, showing that the
earliest placental mammals were prac
tically contemporaneous with the earliest
marsupials. Yet it is not impossible that
the cradle of the marsupials was in some
region where to date no actual evidence
in the shape of fossils is forthcoming. It
is extremely unlikely that they originated
in Australia.

When we inquire into the route by
which the marsupials found their way
into Australia, we find authorities divided
in opinion.  Australia has long bheen
separated from the other continents, but
assuredly this was not always the case,
for there are many land and freshwater
Australian  animals, not to speak of
plants, for which a land connection with
other parts of the earth must be
postulated. It is probable that Australia
has been an isolated land mass since the
early Tertiary, otherwise its fauna would
bhe very different from what it actually
is. But when and how did the marsupials
in  particular find their way into
Australia?

On the north, Australia is separated
from Asia by the Indo-Malayan seas,
which, however, contain many islands,
large and small, of which some, such as

(Celebes, the Molluccas, Waigou, and
others, contain phalangers, evidently

recent immigrants from New Guinea and
Australia, and other animals of Aus
tralian type. It requires no great stretch
of imagination to suppose that in the
long interval of time which has inter-

vened since the Lower Cretaceous period.

narrow land bridges may have existed
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connecting islands now separated by deep
c¢hannels, furnishing the means by which
marsupials could reach Australia by a
series of advances, spread perhaps over
millions of years.

One serious objection to this view is
that no marsupial fossils have been found
in Asia or Malaya, and it is also difficult
to account for the fact that no placental
mammals were able to make the crossing.
although, as mentioned above, these are
just as old as the marsupials. We have,
therefore, to make two assumptions,
namely, that marsupials did formerly
exist in Eastern Asia, although so far no
evidence of this has been found, and,
secondly, that the marsupials had some
means of making the passage which was
not available to placentals.

Another view, which was very ably sup-
ported by the late Professor Launcelot
Harrison, was that the marsupials and
many other elements of the Australian
fauna came from South America, over the
Antarctic continent, at a time when that
enjoyed a much more genial climate than
it does at present. This opinion is based
on the undoubted resemblances to one
another shown by the fauna and flora of
South America and Australia; this com-
munity is shown, apart from the mar-
supials, by the tree frogs (Hylid®),
freshwater crayfishes, certain turtles, and
other groups.

Those who argue for a northern origin
of the marsupials and other forms of life
now characteristic of southern lands,
account for the similarities exhibited by
the plants and animals of these south-
ern lands by the principle so strongly
urged by the late Dr. W. D. Matthew.
This, briefly, is as follows. Animals
migrate from their place of origin in
successive waves, each wave consisting of
forms higher than those composing the
preceding wave. Thus the most advanced
types are to be found nearest the centre
of dispersal, the more primitive farthest
from it. On this hypothesis, and assum-
ing that the northern hemisphere was the
original home of the marsupials and other
forms of life, which were succeeded by
higher types better equipped for the
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struggle for existence, we should expect
to find in the southern ‘“dead ends™ an
assemblage of the more primitive forms.
These would naturally show certain
affinities to one another due to their
common ancestry, even if they are now
separated by intervening oceans.

CONCLUSION.

It will be observed that the question
of the migration route of the Australian
marsupials is still an open one, and until
their past history is better known no
finality is possible. It is to be hoped that
marsupial fossils of Early Tertiary or
even Cretaceous age may yet be found
in Australia; such a discovery would be
hailed as one of the most sensational
paleontological events of our generation.

It is significant that no one worries
over the means by which the indigenous
rats and mice were enabled to enter Aus-
tralia. That happened a long time ago,
for they have since developed character-
istic features which distinguish them
sharply from old-world forms, and their
bones are found in cave deposits along
with those of extinct marsupials. It is
certain that they entered since Australia
became isolated, and it is generally
assumed that they made the crossing on
floating logs or vegetation, or by other
precarious means; it is in this manner
that oceanic islands receive their rat

population. Is it not possible that the
earliest Australian marsupials, which
were probably small mouse-like creatures,
made their entry similarly, and that an
actual land connection was not necessary ?
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VicroriaAN SEa Suerus: A Handbook for
Collectors and Students. By Charles
J. Gabriel, with numerous illustra-
tions by Joyce K. Allan. (Field
Naturalists’ Club of Vietoria, Mel-
bourne.) 8yvo., 67 pp., 5 plates and
1 in colour, and many figures. Price:
1s. 6d. A

This publication, the second of a series
of handbooks designed to encourage an
interest in the fauna and flora of Viec-
toria, is an excellent guide and worthily
fulfils the object prompting its publica-
tion. The letterpress is concise, and the
illustrations are good. Those responsible

brochure are well-known
upon this subject. My,
Gabriel, the author, is the honorary
conchologist at the National Museum,
Melbourne, and in a lifetime’s work has
done much to advance his science. The
same may be said for Miss Allan, whose
fine illustrations embellish the brochure
under notice as they have enriched her
own researches. The publication is com-
pleted with a dictionary of terms and
illustrations defining them.

for the
authorities

The publication cannot but be of assist-

ance to the tyro, whether adult or
Juvenile,
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By Sea and Mountain: With Orchid
Hunters in the Mullumbimby District

By A. MUSGRAVE, F.R.E.S.*

[UURING August an invitation was At first opportunity a reconnaissance

extended to Mr. E. Le G. Troughton  of the neighbourhood was made under the

and myself to accompany a party guidance of Mr. Fordham. Not far from
of orchid-hunters to the Mullumbimby dis-  Brunswick Heads a grassy hill, “Deyvine’s”
trict on the North Coast of New South  [IHill, affords a fine panorama of mountain
Wales, for which preliminary arrange-  and sea-coast, including the long sweep
ments had been made by My, I, Fordham  of Byron Jay, indented at DBrunswick
(schoolmaster at Brunswick IHeads) for IHeads, the little township, the three-
the organizers, Mrs. (. A, Messmer and  branched Brunswick River, the mountains
the Rev. I M. R. Rupp. The district  near the Queensland border,  Mt,
having been  somewhat neglected by  Warning, and the ranges extending down
collectors in the past, we looked forward the coast.
to reaping a rich harvest, but had
reckoned without a knowledge of the
nnusual seasonal conditions reigning at

Out at sea whales were rising and ever
and anon sending up fountains of spray.
At our feet was the middle branch of the
the time, Brunswick River bordered here on its

The headquarters of the orchid-hunters “”]-“"'”} shore by mangroves, with a
were established at Brunswick Heads. a |‘I:I|l‘]l n.i brush, a remnant of the jungle
township at the entrance to the DBruns- 1{”' which the North Coast district of
wick River, which flows into Byvron Bay. ~eWw South Wales was once famous, the
the town of Byron Bay lying some ten [Toop Pines standing out among the sur-
miles to the south-east. rounding trees.  This district has long
been settled, and the scrubs have dis:

* Photographs by the author. appeared to make way for cattle pastures.

Brunswick River from
the northern headland
at Brunswick Heads,
looking towards i,
Chincogan and  Mul-
lumbimby Peaks.
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The northern headland of the entrance
to the Brunswick River is rocky; the
southern side, on the other hand, consists
of a sandy vegetated bank rising only a
few feet above high water mark. The
southern arm of the Brunswick River
flows between it and the town of Bruns-
wick Heads. In order to get to the
surfing beaches adjacent to the heads it
is necessary at present to procure a boat
to cross the narrow channels or to wade
at low tide. The northern arm of the
river sweeps round past the more elevated
northern headland and Harry's Hill and
keeps parallel with the coast for some
distance; the middle arm joins the
northern and southern arms at DBruns-
wick Heads and continues on past
Mullumbimby, where tidal influence is still
felt. It rises in the mountains. Looking
from this northern headland, we could
see Mt. Chincogan and the Mullumbimby
Peaks rising up above the flatter country
bordering the sea.

COLLECTING AT BRUNSWICK HEADS.

A few days were spent by Mr. Troughton
and myself in collecting at Brunswick

Heads. The rock pools on the northern
headland were combed by Troughton

and Mr. Fordham for marine life, and
representatives of most of the animals to
be met with were secured for the Museum.
The rocks here extended reef-like in a
north-easterly direction, their seaward
faces for the most part encrusted with
the white tubes of Galeolariid worms like
those on the sandstone rocks in Port
Jackson. The marine life here, doubtless
owing to the exposed situation, did not
impress one as being as prolific as that of
Sydney Harbour and the rock pools of
the nearby coast.

On the sandy hills bordering the sea
the Pandanus or Screw DPine was in
evidence, and beyond the beach plants
was a small zone of jungle-like forest,
which, despite the fact that the season
was not advanced, vielded some interest-
ing animals. A few butterflies flitted
along the forest glades, but as the blazing
heat of the summer was yet four months
away, we could not expect to encounter

many of those lovers of heat and light.
Under logs we found the curious
arachnids called harvestmen, as well as
carab beetles and the flattened slaters and
flea-like isopod crustaceans, the warmth
and moisture of such situations being
eagerly songht for by many of the smaller
fry of the jungle.

At low water the Brunswick River near
the heads consists of a series of sand
flats, along whose channels the “flatties™
and launches lie stranded. At present,
as previously pointed out, communication
with the beaches at high tide can be made
only by means of a boat; but a bridge to
span the southern arm of the river is in
course of construction, and residents will
be saved the labour of hauling their hoats
which have been caught by the ebbing
tide over the flats to deep water. Fishing
naturally oceupies the attention of this
small town, the population of which, as is
the case with many of these northern
coastal towns, is considerably increased
during the summer months by visitors
[rom the north-western plains. Forsaking
the burning plains for the cool breezes
of the Pacific, they make their camps
among the banksias and occupy their time
in surfing and fishing. A map issued by
the local authorities shows the best places
for catching such edible fish as bream,
whiting, flathead, jew, tailer and black-
fish.

One pleasant day was spent in com-
pany with the orchid-hunters in the bush
near the middle arm of the Brunswick
River. With Mr. Fordham as guide, we
sampled quite a variety of country, from
Paper-bark  (Melaleuca) and She-oak
(Casuarinag) swamps to the patch of
jungle near “Devine’s” Hill. Some inter-
esting orchids were secured by the
botanists, those growing on the trunks of
the Casuarinas calling for a display of
agility from the younger members of the
party, the services of two of Mr.
Fordham’s pupils being in great demand.
Among those secured were the charming
Lily of the Valley Orchid (Dendrobium
monophyllim) and the Tangle Orchid
(Cleinostoma tridentatum), with a sweet
scent, both occurring on the Swamp Oaks.



An insignificant little orchid, rejoicing
in the scientific name of T@niophyllum

wis also secnred.  Here, too,
with the Climbing Bamboo
( Bambusa). which ascends to the summit
of trees and sends down loops or festoons
towards the ground.

muelleri,
we el

A mangrove swamp near the Brunswick
River was crossed to gain the bank of the
river, and, by the aid of Mr. Fordham’s
flat-bottomed boat, the party was ferried
across the river. The mangrove swamp
consisted of two species of mangroves,
which also ocenr in  the vicinity of
Svdney, namely, the Grey Mangrove (A wvi-
cennia officinalis) and the Black or River
Mangrove ((Egiceras majus), which have
already been dealt with by me in this
magazine.  The specimens of the Grey
Mangrove, which we found as inliers
(that is to say, at the back of the swamp),
were the finest specimens I have seen.

IN THE

MOUNTAINS AT HUONBROOK.

As Brunswick Heads proved somewhat
unprofitable from a zoological point of

view, we determined to try our luck
further afield, and, throngh Mr.

Fordham's efforts, were able to get accom-
modation at IHuonbrook in the upper
reaches of Cooper's Creek. This spot is
some twelve miles from Mullumbimby,
and the cars that took us out traversed
a winding road to the hills. A few miles
from Mullumbimby we came to the valley
of Wilson's Creek. and found the banks

In the valley of Coopers
Creek, Huonbrook,
Showing the densely.
wooded slopes  of the
Nightcap Range, and
clearings for banana
plantations.

of the stream white with the flowers of
a weed which is everywhere abundant.
(‘rossing a divide, we came to the valley
of Cooper's Creek, its southern boundary
the Nighteap Range. The country here
is rapidly being denuded of its vegetation,
and on our way out to the valley we saw
evidence enough of the way the scrubs
are disappearing. Formerly these valleys
supported dairy cattle, but since it has

been discovered that the banana will
grow on the rocky hillsides which

formerly were not considered worth clear-
ing, and since bunchy top can now be
controlled, the scrubs are being felled.
Burning off goes on continuously, and on
the day of our arrival and for the week
which followed the valley was rarely free
from the funeral pyres of the remains of
the old scrubs. Not all of these fine
forests are doomed, however, as the
Government has set aside some 30,340
acres on the Nightcap Range, to be called
the Nightcap National Forest, which was
to be dedicated and declared open by the
Minister for Forests (Hon. R. S. Vincent,
M.LLAL) on 3 October, 1936.

The goal of the party and the head of
vehicular traffic was the sawmill at the
foot of Mt. Jerusalem on Cooper’s Creek,
where, under the branches of a Blue IFig
(Klwocarpus grandis), the orchid-hunters
and ourselves forgathered for lunch. We
were fortunate in having with us for the
first day the little band upon whose
fund of botanical knowledge we were
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permitted to draw. Mr. Cyril White
(Government DBotanist of Queensland)
was a member of the party, and he was
able to identify for me the most outstand-
ing examples of the brush flora.

Our first excursion was up the steep
slopes  of ‘“Jerusalem”, which rocky-
crowned peak overlooks the fertile valley
of the Tweed River. That day we did
not ascend higher than the tick fence,
about half-way up the mountain. The
track up the mountain side was along a
log slide, and, after passing through
cleared grazing land, we came eventually
to the “brush”, as the jungle is here
termed.

At the edge of the brush there were
some interesting trees, such as the Beef
Nut (Hicksbeachia pinnatifolia), the
magnificent Flooded Gum (Fucalyptus
grandis), and the Brush Box (7ristania
conferta). In the brush many orchids
were in flower on the tree-trunks, while
we noted Elk Stag-horn, and Bird’s Nest
IFerns, some of these latter showing the
effects of the drought.

Conspicuous among the trees was the

Fig (Ficus watkinsiana), its trunk
buttressed at the base and extending
Mt. Jerusalem, whose

summit overlooks the
fertile valley of the
Tweed on its northern
and western aspects. 1t
Jforms a boundary to
Cooper’s Creek.
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lattice-like to the heavy crown of verdure.

Here and there were Bangalow DPalms
(Archontophanir cunninghamii), their
graceful stems  and symmetrically

arranged foliage forming a contrast to
the other types of vegetation, with their
less regularly arranged foliage. A species
of ¢limbing palm which forced itself upon
our notice was the Lawyer Cane (Calamus
muelleri), forming almost impenetrable
thickets in places. Its spiny stem and
leaves would seem to be protection

enough, but springing from the leaf-
sheath is *a long slender thong-like

prickly pedunculated rachis™, as Moore's
Handbook to the Flora of New South
Wales describes it. This slender filament
has the pleasant habit of attaching its
recurved prickles firmly to one's c¢loth-
ing, or even to the skin on the back of
one’s neck or hands, and dislodgment can
be effected only by stopping and removing
the offending ‘“tendril™ by taking it in
a contrary direction, or by using a knife

or secateurs and snipping the slender
barbed shafts. Some of our botanical

friends carry as part of their equipment
the last-named implement, and so are in
a better position to cope with this plant
than their zoological associates.
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ASCENT OF MT. JERUSALEM.

The crowning achievement of our trip.
or perhaps one of the bright spots, was
our ascent of “Jerusalem™ under the

guidance of Mr. Alan Gibson. One morn-
ing we set off for the summit, passing
over the old familiar ground of a few
days previously, and, after battling
throngh lawyer vines, at length emerged
from the Austro-Malayan jungle to find
ourselves suddenly among the grass-trees
and euncalypts of the real Australia.

At an elevation of about 2,200 feet we
had luaneh in the shadow of the cliff
which extends for a few hundred yards
along the base of the rocky crown of the
mountain. About 100 feet still remained
to be conquered, which could have been
ascended  in o comparative ease had  we
chosen to travel along the cliff face for
some little distance to where a gradnal
ascent is possible,  Instead, we climbed
the almost vertical face of rock until the

little platean was reached. The cliffs
here  supported  numerous  flowering
examples of two kinds of orchids, the

Pink Rock Lily (Dendrobivm kingianwm )
and the Scented Sun Ovehid (Thelymitra
aristata), and it was regretted that the
botanists were not there to share our good
fortune,

into the
with the wind
from the vright quarter, would have
rewarded ns with fine panoramas, but,
owing to so much burning off, we were

Suniniit
Valley,

I'rom the
Tweed River

we gazed
which,

doomed to look into a smoky Gehenna.
In the valley at our feet lay Doughboy

Rock, an isolated pinnacle; away on the
right, barely visible through the smoky
mirk, was Mount Warning, while at the
left loomed the Nightcap Range, its lower
slopes a patchwork of banana plantations,
lit here and there with some of the fires
whose smoke obscured the densely wooded
upper slopes.  After securing photos, we
made our descent from the mountain,
striking a dry creek and following it
down until it junctioned with a pleasant
little stream, where we relieved our
thirst.
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COLLECTING AT HUONBROOK.

days were spent in
veneral collecting and looking for suit-
able locations for setting the traps for
mammals. On the slopes of the Night-
cap Range above the house in which we
stayed, in a pocket on a spur leading to
Cooper's Creek, was a banana plantation
which suggested a likely place for
rodents. After obtaining permission from

The following

Land shells from Huonbrook; a dainty dish

for a Noisy Pitta. The two large shells at

the back are Hedleyella falconeri, the one

an the left is Thersites richmondiana, that
on the right, Pedinogyra cunninghami.

the owner to set traps in or about the
plantation during the evening, we decided
to spend the remainder of the day collect-
ing along a new logging track leading to
the sawmill. This rocky road tllmngﬂt
rich soil proved the best part of the valley
so far encountered, while our labours
were greatly assisted by a team of
bullocks whose work in dragging logs and
rocks to the side of the road enabled us
to get many specimens which would other-
wise have escaped notice. The removal of
these large logs and rocks exposed to
view all sorts of curiosities, amongst
which were land shells so large that even
one unversed in conchology could scarcely
fail to be attracted to them. These, on
heing taken back to the Museum, were
identified by Myr. T. Iredale. The largest
of all was the Australian Native Snail
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(Hedleyella  falconeri), mnot unlike a
colossal example of the introduced garden
snail. A curious dorso-ventrally flattened
shell was Pedinogyra cunninghami, while
a conical-shaped shell with a pronounced
keel was Thersites richmondiana. Another
species of the same genus, Thersites
fraseri, is a Queenslander extending its
range southwards, while the first-named

three, according to Iredale, have their
area of distribution from the Iunter

River to the Brisbane distriet.

One of the men engaged in clearing the
track found a Leaf-tail Lizard, also known
as a Wood Adder or Wood Gecko
(Gymnodactylus sphywrus), a northern
species occurring in southern Queensland
and coastal areas of northern New South
Wales. Two small snakes secured under
logs were also identified by Myr. J. R.
Kinghorn. One which we thought was

the common Black Snake (Pseudechis
porphyriacus), owing to its having

reddish-coloured scales on its belly, was
shown by him to be a specimen of Deni-
sonia nigrescens, a species which does not
possess a vernacular name. The former
known maximum length was about
twenty-four inches, but our specimen was
twenty-seven inches, thus constituting a
new record in size. An allied species, the
Black-bellied Snake (Denisonia signata),
which grows only to about thirty inches,
was also captured, but this specimen was
not a record breaker.

Some logs which lay near the sawmill
deeply embedded in mud were rolled over
by our friends of the mill with crowbars:
here were exposed families of frogs, one
species, Adelotus brevis, a dark brown

spotted  animal, Dbeing  particularly
plentiful.
Birds were not collected by us, but

while we were in residence at Brunswick
Heads, upon examining his traps one
morning, Troughton found to his dismay
that he had caught a beautiful specimen
of the Noisy Pitta (Pitta versicolor), a
species oceurring in eastern Queensland
and coming as far south as northern New
South Wales. This third is, as its specific
name of versicolor suggests, brilliantly
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plumaged, blue, red, green, yellow, and
brown forming its colour pattern. It is
known to feed on snails, certain stones
in the scrub being utilized as blocks upon
which to smash the shells. It was prob-
ably on a quest for snails when it was
caught.

Leaf-tail Lizard or Wood Adder,
Gymnodactylus sphyurus.

['rom a series of twenty-four traps
which Troughton set out daily it was
found that the valley supported a remark-
ably large rat population. This unfor-
tunately interfered with the collecting of
the marsupial mice which one would
expect to find in such an environment.
However, a fine series of the Brush Ratf
(Rattus assimilis) was secured which
will be of interest as coming from an
intermediate locality, the species ranging
from the Murray to as far north as the
Atherton Tableland in North Queensland.
The little Pademelon Wallaby (7hylogale
thetis) was common in the mountain
scrub, together with a larger Brush
Wallaby, but much difficulty was experi-
enced in obtaining them, as a pair of
bheagles in the locality were noted for their
industry in hunting the wallabies, though
their efforts were never crowned with
success.  Water Rats occeur along the
banks of the streams, but the ubiquitous
introduced rat (Rattus rattus), or the
ordinary house mouse, both of which are
equally at home in the bush, usually fore-
stalled them in visiting the traps. The
prolific rat population of this area and
the difficulty of securing small marsupials
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would suggest that their prevalence may
be seriously affecting the native fauna as
well as the interests of man.®

INSECTS,

The dryness of the brush had its effect
on the insect life, which was scarce even
for so early a time of the year. Log
rolling again proved the most profitable
means of collecting, most numerous being
the black Passalid beetle (Mastochilus
australasicns), sluggish creatures for the
most part, creeping away to some crevice
when their roof and home is suddenly
removed, exposing them to the light.

In the same sitnation we came across
various species of the family Tenebrionid:e
(Ground Beetles), one we secured heing
later submitted to Mr. H. .J. Carter, well
known specialist in the group. This he
identifiedd as Coripera wilsoni, a species
deseribed by him only last year from a
specimen taken at Bukey. Sonth Queens-
land. Our single specimen of this species,
the second in existence, thus extends the
range of the insect. Another interesting
member of the same family is the Iron-
hark Beetle (Zopherosis georgii). a beetle
measuring about an inch or so in length
and black in colour. It ocenrs in Queens-

* See “Rat I'roblem of the Cane-fields', AusTR.

Mus. Mag., 1935, v, 395,

land and New South Wales, and is chiefly
remarkable for the fact that it is impos-
sible to drive an entomological pin
through it without turning the point.

On the Bleeding Heart (Homalanthus
populifolius) were collected specimens of
a plant bug, Hyrmine dispar. This typi-
cal Pentatomid bug measures abount half an
inch in length, is black in colour, with a
vellowish pateh on the underside of the
abdomen.

CONCLUSION.

The early season and exceptional dry-
ness were not conducive to success in
collecting a  representative series of
animals of the locality: but we brought
away with us much interesting material
and memories of a beautiful spot—a
valley about which one could wax lyrical
and wish for a poet’s pen to describe its
charms.

To those dwellers in the valley who did
so much to make our stay both interesting
and enjoyable, particularly Mr. and Mus.
N. Maclean and Mr. Alan Gibson, we are
deeply grateful. Likewise to those who
dwell within sound of the surf at Bruns-
wick Heads, especially the Fordham
family and several of Mr. Fordham's
nature-loving pupils, who proved so help-
ful to the entire party, we express our
warmest thanks for pleasant memories.

Recent visitors to the Museum include
Dr. John Mauritzon, University of Lund,

Sweden, who is collecting Australian
plants, shells, and fishes: Dr. Allan
Mozley, of London, who is interested

particularly in land shells and limnology ;
Dr. Folke Linder, Uppsala, Sweden, who
is making a study of freshwater
Crustacea; Miss L. E. Cheesman, on her

return from New Guinea; Mr. John W.
Hope, formerly preparator in the Ameri-
can Museum of Natural History, New
York: Mr. H. D. Skinner, Otago Univer-
sity Museum, New Zealand; Mr. D. A.
Casey, Honorary Arch@eologist, National
Museum, Melbourne:; Mr. N. B. Tindale,
Ethnologist to the South Australian
Museum, Adelaide.



