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FOREWORD

[ accompanying essay on the Birthh of the
Wangaroo i= published by the W.EA. al
the suggestion of members of Professor
Flynn's Class in Biology and  Evolution.
A lecture given to this class on the subject
attracted wide attention, drawing exponents of the
warring factions of the controversy from as far as
the Huon to attend.  After hearing the Professor’s
evidence and examining the specimens irom the
University Biological Museum all were convinced
that his conclusions were bevond dispute, and it
wag believed that a good service would be rendered
by the W.IZA. in making the matter of the lecture
more widely available in pamphlet form,

Thiz pamphlet is No. 1 of the Secarchlight
Series, which the Workers" Iiducational Associ-
ation proposes to publish from time to time as the
occasion arises, as a defnite extension of its work
in the field of Adult Education.

In the few years since its inception the W.EA
hias hecome a leading foree and inspiration in the
educational life of the community. Both ip “the
cities and country towns of the State its members
meet regularly in classes to study snch SHbBiEFts
as Leonomics, Literature, History, Scicfice "4rd
Art under the leadership of lectuvers :\Ppoiﬁtﬁﬂ by
the University., By this means the teaching of the
University is carried into the towns of the' Norfh.
North-West and North-East, and to 'the ‘tountfy
centres round Haobart, R el ARe

Andmgr _srongthd

Ihe movement is ,indend nplrj;l:i"l‘er ﬁﬂ@mﬂéﬂ;?"
cratic revival of learning, compelling the atteghop
of all thinking pepple. and, i is, e ; that all
readers. i |, ghisipamphlet widli make, th emﬂ:lwc'*
durther aganamted, it dheimiorh 1k ot Wiy
arttgz ol switersds Jweds to s ool domog ada
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The Problem of the Birth of
the Kangaroo

ROM time to time, the question of the birth
of the kangaroo comes te the fore. Many
letters are written to the local press, argu-
ment waxes hercely and opinions and coun-

ter-opinions are given and taken.

There is. of course. considerable justification
for this. for. to the unscientific mind, there are
puzzling features about the whale matter, which
are difficult of explanation and serve at the outset
to mark off the kangaroo as being very differen:
from a cat or a dog, or any other such animal
ordinarilv met with.

Here is an animal in which the roung oue
is very immature, hardly developed, and apparently
i‘.w;qx;]lsla_- of any very GlL‘ti\'(': movements. Haow
s it possible that such a mite. not much more
than an inch long. to all intents and purposes help-
less. hecomes attached and remains attached 10

the pouch of 1ts mother?

The aunswer of the bushman is simple and
direct. It is born in the pouch where it remains!

That this is entirely wrong 1 will show m
this article.

[ am not going to confine my remarks 6 the
kangaroo. Therc is a whole group of animals
which are similar to the kangaroo in their method

of development. These are the marsupials or

pouched mmmals, They are to be '"\-utl‘-l TN
onlv in Auvstralin and in America.  They include
stuch familiar animals as the kangaroos and kan-
garcon ratg, opossums, native cat and tiger cat.
handicoots, wombat, Tasmania “wolf” (thylaciney,
Tasmanian “devil.” the American opossum  and

others.
In all these there is a pouch. [n all of them
also, the voung, when born, is small and apparently

immature. and remains attached for some time in
the pouch., In all of them, therefore, the same

J

problenis arise amd the safmie questions have to
be answered

In the biological laboratory of this University
many of these animals, particularly the native cat,
the ringtail opossum. the kangaroo and the kan-
garoo rats have been thoroughly investigated, and
observations have alse been recorded on others.

The Marsupial Egg
The very earliest stage of the development

of any marsupial is an egg, and this has a particu-
lar form and a definite structure,

DIAGRAM OF THE STRUCTURE OF A
MARSUPIAL EGG
The figure 1 points to the shell; the figure 2 indicates
the layer of albumen or white of egg, while at 3 is
the central part consisting of yolk and protoplasm
from which the young one is formed

The egg is alwayvs rounded or spherical and
has a build which is almost like that of the egg
ol a fowl.

If vou will call to mind the structure of au
ordinary fowl's egg wvou will remember that,
broadly speaking, it is as follows. On the outside
there is a shell, then there is a laver of "white of
egg"” or albumen, then within all a rounded ball
of vellow volk,

Ou one side of this vellow volk there is a
small white patch. It is this patch which will
afterwards develop into the chicken. the wvellow
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volk and allimen being merely food for the young

one until 1t s hatched,
The egg of the kangaroo or any other mar
supial is built entirely on the same lines.

| have made a rough drawing which will
indicate this. O the outside of the egg there is
a thin shell. Then [allows a layver of albumen,
and then within all there i1s a round mass of volk
substance. which also contains the material (proto-

plasm) from which the voung one will develop.

[t will e seen that there ts no essential differ-
ence hetween this cow and that of a bird or reptile.
The main differences are those of size and the
subsequent story.

In the matter of size the marsupial egg is

extremely small. [t cannot be found without the
aid of a microscope. Here are some of the mea-
surenmients : native cat, /7000, American opossum,
L/60in.,  ringtail  opossum,  1/100in., Tasmanian

devil, 1/60in0., ete

As regards the subsequent history of this egg
it, of course, iz not Taid as is the case with the egg
of a bird.

The development of the marsupial egg takes
place within the mother.

The shell which covers 1t gradually becomes
thinned cut and disappears, while the albumen
layer hecomes used up. The innermost portion
develops into the voung one and growth goes on
until hirth takes place i the usual wav,

Significance of Shell

The possession ol a shell in this egg 15 per-
haps of very little value, but its presence is sui-
ficient to show that marsupials had. in the dim
distant past, ancestors who laid eges mnch as do
birds newadays, and it is only recently that these

amimals have acquired this type of development,
part of which goes on in the mother.

The kangaron, kangaroo rats and brush opos-
sums generally only have ane voung at a hirth,
but in manv of the others an extraordinarv con
dition of affairs exists. -

For example, our native cat. which can acconi-
modate only six in the pouch. mayv give hirth to

as many as thirty-hive at once, and the American
opossum. which usually has thirteen in its pouch,
mayv have as many as twenty-two at a birth,

A LITTER OF NEWLY-BEORN RING-TAIL
QOPOSSUMS
None of these young ones have heen attached. Since
the pouch of the Ring-tail Opossum holds only two,
death by starvation awaits the other three

The accompanying photograph shews a litter
of five newly-horn young of the Tasmanian ring-
tail opossum., These were obtained immediately
after birth and had never heen attached. Some-
fimes as many as six are born to this animal of
which only twao can become attached in the pouch.

Tt is a severe instance of the survival of the
fittest. Those to become first attached receive
food and develop normally ; the others linger on
for a little while, and then die by starvation.

Several times T have seen in the pouch of
this animal the dried up remains of those pouch-
voung, which were unable ta reach the source of
the faod supply.

A similar condition of affairs exists in the
Tasmanian devil, from the female of which T have
taken twentv-two eggs, althongh the largest num-
ber of voung [ have taken from the pouch is four.



Born in the Usual Way

The above facts represent, m somue small de-
gree. what is scientifically known of the early
development of these animals. Tt will Le seen
that there is little room for doubt that the voung
marsupial does not grow in the pouch, but de-
velops and is born in the usual way.

How does this voung animal get into the
pouch?

When the marsupial is born, as | have said.
it measures about an inch long, and to those who
have seen it a little later when attached it appears
to be quite inert, almost incapable of movement,
and no more than a piece of jelly-like material.

Under these circumstances it is difficult to
conceive that such a tiny morsel of living flesh
could make any very great endeavour for itself.

So the bushman and trapper come to the
canclusion that it grows in the pouch. The Amer-
ican bushman holds a theory too, but it is entirely
different to that of his Australian confrere.

There are only two methods by which the
young one can get to the pouch; it must either
be put there or arrive there of itsell.

The only way of finding out what does hap-
pen is to actually see it.

The first observation of the kind was made
over a century ago. Professor Barton, of Phila-
delphia (U.S.A.) published in 1806 his observa-
tions on the birth of the American opossum. A
copy of this pamphlet is in the University of
Tasmania.

In it DProfessor Barton says: “The voung
opossunt. unformed and perfectly sightless as they
arc at this period. find their ways to the teats by
the power of an invariable, a determinate instinct.
which mav, surely. be considered as one of the
most wonderful that ts furnished to us by the
science of natural history. Tt is not true, as has
been often asserted, that the mother. with her
paws, puts the voung ones into the pouch.”

Tt was not until 1920, one hundred and four-
feen years afterwards that auy further observa
tions were made on the American opossum. These
were by Doctor Hartmann of the University of
Texas, e kept a female opossum in a cage in a

{

window and put ot under o guard night and day.
Here are his remarks on the birth of this animal:

A tiny bit of flesh appeared. and scampered
up over the entanglement of hair into the pouch
to join the other foetuses, which now could be
seen to have made the trip without our having
observed them.

“Lixamination of the pouch of the mother
shewed that it contained a squirming mass of
eighteen red embryos, of which twelve were at-
tached, though thirteen might have been accommo-
dated. The remainder were, of course. doomed to
starvation.  [ven some of these unfortunates, how-
ever, held on with their mouths to a flap of skin
or to the up of a minute tail, while several con-
tinued to move about.”

It was found that any of the voung ones could
readily find their way to the pouch. if taken ott
and placed on the mother's fur well below the
pouch.  They alwayvs crawled upwards.  Their
method of progress was by means of overarm
strokes as o swimming.

Back to Australia

Now let us return to the consideration of our
own Australian animals, notably the kangaroo.

In dealing with these 1 am only going to put
on record actual observations which have been
published. 1 am not going to pav any attention
to opimions not backed up by actual ohservation.

Hope, of Queensland

The first actual record concerning the kan-
garoo is that of the Hon. L. Hope. published in
the Transactions of the Philosophical Society of
Oueensland in 1882, Ile says:

"My oobservations have reference only to the
mode of transference of the embryo to the pouch.
which I now believe to be atfected by the embryo
itselt; or, at any rate, with verv [little assistance
from the mother, and that almost unconsciously
given. | heard Tately of an instance of the same
appearances having been observed by a kangaroo
hunter. and was pleased to find the confirmation
of lus story by my own experience,

“He had coucluded that the voung one had
bheen horn during the parent’s dving agonies, and
deseribed almaost exactly what | afterwards saw.



‘that the embryo was working its way  through
the fur straight towards the orifice of the pouch.’

“The dam that | shot had been dead. perhaps.
ive minutes before | noticed what was going on,
but T don't think sufficient time had clapsed for
the voung vne to have made its way so far, It
was then within five inches ot the orifice of the
peuch . .. closer mspection showed 1t to be work-
g actively with its fore legs—arms, n fact—
which were considerably developed, with the claws
apparent. 1t was about one and one-third inches
it length, the tail and hind legs undeveloped.
After watching it a few minutes, and not having
much time to remain, | took it {rom the fur, to
which it seemed to adhere pretty firmly, and placed
it on the closed orifice of the pouch.

o "It soon left this, however, and commenced
travelling through the fur, which was pretty long.
with considerable energy.

“As. hawever, it began o describe circles, and
appeared, as I may sav, rather to have lost its way.
after a few minutes more [ placed it again on the
closed orifice of the pouch, taking care that the
liead sank among the folds of the skin I have men-
tioned. Tt then seemed to endeavour to burrow in.
At this stage T had to leave it, as the day was
advancing, and | had an engagement clsewhere.”

He further remarks: “What struck me was the
marvellous energy and apparent endurance of the
embryo in ifs course, and the small chance there
scemed to be of its falling from the fur, which,
while producing adherence. did not =eem to impede
its progress materially.”

On January 3rd, 1913, Mr, A Goerling, of
Western Australia, wrote an account of the birth
of the kangaroo as he had seen it. for the “Wes-
tern Mail,” Perth. His account is as follows

“On the morning of the abovementioned date
(February 25, 19067, T was attracted by the pecu-
Har behaviour of a female "Macropus rufus.” She
refused the feed placed hefore her, and | came to
the conclusion that the animal had just given birth
to a4 voung one. she was sitting in that resting
position m which kangaroos can oiten be seen, the
tatl passed forward.  Thus she was sitting almost
entirelv on the thick part of her tail.  She took no

notice of my presence althonel gat mmore than
three weeks inocaptivity,

“Presently she lifted ber head, when b owas
astonished to sce a voung kangaroo clinging  te
the Tong fur aluar tonr inche helose the t'_xw\'nim'
ol the ;_f«)l;fh.

STt moved slowlve very slawly, through the
fur upwards, using the arms in its progress, and
continually moving the head from side to side, thus
assisting the upward movement. Nearly thirty
minutes were required by the little wanderer to
reach the top ol the pouch, the last ending in a
semi-circle. During the whaole of this time the
maother paid no attention to her offspring. offering
no o assistance, and leaving 1t entireiy (o 1ts own
exertions,”

On a previous occasion Mr, Goering had not
iced a baby wallaby clinging to the fur helow the
pouch ot a female captive aud had thought that
the mother’s restless movement had disladged it

The “Pastural Review™ «Aelbourne) of July
16, 1923, prints a letter from Deo W, T, Hornaday,
Director of the New York Zoo. which gives a
record of some observations taken of Austrahian
Langaroos and wallabies in that zoo.

This Tetter 15 given herewith, with one or twa
shight fmimaterial clisions:

“We have a large and fne collection of kan-
garnos, and for the past three vears in particular
cur kangaroo keeper has been keenly on the alert
to discover how voung kangaroos are horn and
low they are conveyed to the pouch.  After long
and patient watching, he was at last rewarded by
witnessing the process under verv favourable con-
ditions,

“The demonstration was afforded by a kan-
varon of large size, called Bennett's kangaroo.
With considerable enthusiasm he related 1o me
mmmediately after the accurrence the manner in
which he saw it oceur. Keeper Riley said that the
kangaroa sat upon the floor of her cage. On the
flat table of the tail the voung kangaroo was born,
cmerging without diticulty in the usual fashion.
He satd that it was about as long as the terminal
joint of his little finger.

“He declared that the little animal was phys-
ically perfect, and within a minute or so after it

1
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appeared on the Hattened wail of the kangaroo i
hegan to scramble about as if looking {or some
thing. and the next instant it rather nimblyv scram
bled up the hair covernig the abdomen of the
mather, found the pouch, and quickly entered it.

“This closed the observation until some weceks
later, when he saw the head of the little animal
protrude tram the pouch and take a view of the
world,

1 do not undertake to say that all kangaraos
are born in this fashion, nor do | venture to assert
that kangaroo mothers never assist their voung
into the pouch. T have heen told that some kan-
garoo mothers do by meaus of their front paws
help their yvoung to find the ponch and enter it.
but on account of the tiny size of the newly-born
young and the comparatively large size of a kan
garoo's front paws it would seem to me rather
difficult for the mother to he of much real assist-
ance so far as her front paws are concerned,

“As a final contribution to this subject, [ am
now going to enclose a copy of the memorandum
that we reecived on 30th March, 1921, from Mr,
George T Morse, jun., director of the Zoological
Gardens in Franklin Park. Boston, Mass.

“It tells its own story, and it is thoroughly
confirmatory of the observations of our own keeper
[n this case. however. the tiny individual failed to
find the pouch and the clumsy claws of the mother
Killed the frail creature, and so the birth operation
was @ failure. The following is a detailed report:

AL 219 pan. the voung one was born, It
appeared to be periectly formed. without hair, pink
in colour, and an inch long. As soon as born it
started to climb upward through the hair towards
the pouch. with a slow wriggling and snakelike
motion. Tt was evidently side-tracked by a eroove
in the ahdominal hair. and its course was directed
towards its mother's right hip. [t took twents
five minutes ta climh to the same level as the
pauch, and was then about two inches to the right
of the pouch orifice, with a thick bunch of hair
impeding its progress. L'p to this time the mother
was apparently oblivious of its presence. and made
little movement. At 3.0v p.m. she started to get
rather nervous, and kept locking for the vaung
one and opening and lapping her pouch, At a.07

10

pom. she started 1o serateh with her right foot f.'!
the vicinity of the voung one, and twice struck 1t
with ter claws., At 3.15 p.m. the voung one drop
ped to the ground dead.  Post mortem examination
"r“.(‘.’]_h:(] severe a‘ullt‘lh%{ul".'- il 1'=("k‘]\' I‘ 4:\](\.
Weight, 91 grains: length, nose to root of tail,
1 1/16 i hind Tegs. 1/16 in. imperfectly formed,
“Needless to sav, the testimony of Morse
is ta be relied upon as absolutely authentic.”
Finally, Professor Lancelot Harrison, of Svd
ney, pul‘)li;lu-vl the following communication in the
“Svdnev Morning Herald,” of May 20, 1926

“Through the courtesy  of the Hono Fred
Flowers, M.[..C.. chairman «of the Taronga l‘:u"]\

Trust, the followi

g document has heen placed

mv havds Tor publication :

. “April 22, 1926—I1 hereby state that on the
abiove date. about 1030 aan.. having noticed the
actions of a4 wallaby (female of the species Mac
ropus thetidis) 1o be peculiar, | watched carefully
and noticed her to he =sitting with the tail hrought

forward under the legs. The animal was wvigor

: : r " r ML |
aushy licking the fur hetween the base of the ta
and the pouch. | was then able to see the foetus

clinging to the fur near the tail

At this nceture, T summoned to witness
. McHueh, . Harrison and F. Stone

“The foctus maved slowly up through the I
with an automatic kind of movement of the fore
limhbs, hut was unable to find the pouch and moved
on higher and got lost near the chest.

“The female continued to lick the foetus. but
made no attempt to render other aid, or remove
it to the pouch. The female became restless, and
in hopping away dislodged the foetus, which wias
recovered.

{Sedy 1. S, Munro (keeper’s asst.)
“We the undersigned did witness the move-
ments as mentioned above, and swear that these
statements are correct.
(Sed.y L. Mcllugh (keeper)
F.. Harrison (keeper’s asst.}
7. Stone.
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Claws That Help

Lf the reader will onee again look at the photo
of the mewlv-horn opossums he will see that the
fore limbs are much better developed than the hind
limbs,  These fore limbs have finely developed
claws which are to help the animal to take hold
on 1ts way to the pouch.

In the case of the Native Cat we know that
these claws are thrown off soon after arrival in
the pouch.

[ am not going to comment any further on
the above information other than to sav that all
available well-anthenticated evidence points to the
fact that the kangaroo—and any other marsupial
for the matter of that—Dbears its voung in the usnal
way and. that the voung one by its own unaided
efforts, makes its wav to the pouch.



