























extraordinary Lepas fascicularis may be
found washed up on beaches. This last
species is peculiar in that it can dispense
with the need to attach itself to flotsam and
can make for itself a light-weight inflated
raft from a secretion which “froths out’ at
the free end of the stalk.

I'he Hairy-stalked Barnacle. Ibla quadri-

valvis. (Four times natural size.)
Probably the most interesting Australian
stalked barnacle is the peculiar hairy-stalked
Ibla quadrivalvis, which is all stalk and
opercular valves. the rest of the shell being
missing. Most barnacles are hermaphrodite
(i.e. the one individual possesses the organs
of both sexes)., but /Ibla quadrivalvis has
complementary males of dwarf size which
live an almost parasitic existence inside the
mantle cavity of the larger hermaphrodites.
A second species of [Ibla from tropical
Australiz, Ibla cumingii, has gone a step
further, as the larger individuals are female
only and their attendant dwarf males also
live inside the females” shells. Charles
Darwin was the discoverer of these fascina-
ting semi-parasitic males and, when he
announced his find, a rival scientist accused
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him of making up the whole story. so fan-
tastic did it seem. Both species of Ibla are
found at about mid-tide level on the coastal
rocks, but are hard to see because they
grow in crevices and tiny cracks between
rocks.  Ibla quadrivalvis is often found
among the tubes of Galeolaria worms.

There are many more interesting barn-
acles to be found in Australia, but space
will not permit their description here. An
account of their remarkable adaptations to
a difficult environment has been given in the
Australian Muscum publication “Exploring
Between Tidemarks,” in which illustrations
of the commonest New South Wales species
may be found.

[All photos in this article are by Howard
Hughes.]

Book Review

I'imE, LIFE AND SPAN—THE FossiL RECORD, by
Professor R. A. Stirton, University of California.
558 pp.. 291 figures. (New York: John Wiley &
Sons. Inc., 1959. Price $9.00.)

I'his excellent book will appeal not only to
students but also to the layman with little or
no knowledge of geology or biology. The author
has had many vears of teaching experience and of
palacontological research. and is therefore parti-
cularly well fitted to contribute a teaching book
on the subject.

During the past few vears there has been an
ever-increasing interest in the fossil record and its
significance on the part of many people with little
or no academic training. For them this book fills
a need and more than adequately serves its
purpose as a most accurate and pleasing guide
to palacontology.

I'he first seven chapters are mainly devoted to
background information of a general nature. The
next 17 describe in a most interesting manner the
life of the various geological periods. The last
chapters are elaborations on selected topics. such
as the foraminifera and the evolution of the horses
and primates. The author is a world authority
on the evolution of the horse, and he leads the
reader from the first horse. which appeared 60
million years ago and was about the size of a
cat or a fox terrier, to the different breeds of
modern horses, which are the result of selective
breeding over many centuries.

‘This book. printed in the United States, is
beautifully produced and attractively illustrated
with more than sufficient excellent line drawings.

H.O.F.
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Charles Darwin in Australia

By GILBERT P. WHITLEY

ON January 12, 1836, when Charles
Darwin first set foot in Australia, he
was a practically unknown man of 26. While
the visit of H.M.S. Beagle was mentioned
in the Sydney newspapers of the time, Dar-
win personally was not. After all the
marvels of the Beagle's voyage, Sydney
seems to have appeared to Darwin merely
a remote British settlement. It was, he
wrote, “a most villainously dear place™.

We do not know if he visited the Aus-
tralian Museum, but his servant, Syms
Covington, wrote in his journal for January,
1836, “went in Museum while here”, so it
seems that Darwin, too. may have honoured
our infant Museum with his presence.
Darwin hired a man and two horses to take
him over the Blue Mountains to the “village
of Bathurst” and back, no mean journey in
those days. On his travels he was particu-
larly interested in our gum trees and abori-
gines, and the “bays™ or gulf-like valleys
of the Blue Mountains, and he saw living
platypuses.

When in  Australia, Darwin had not
worked out his evolutionary theories and
what they implied. He was an orthodox
Christian and, when musing in our bushland
beside some ant-lion pits, so similar to those
in the Old World, his belief was confirmed
that “one Hand has surely worked through-
out the Universe”. By 1837, however. Dar-
win had become convinced that evolution
had occurred.

The Beagle's next port of call was Hobart,
Darwin made several geological excursions
thereabouts, noting also the great size of the
eucalyptus trees and tree ferns. A search
of some contemporary newspapers reveals
no record of the activities of the Beagle's
complement in Tasmania.

Corroboree For Darwin

From March 6, 1836, a rather dull week
was spent at King George’s Sound, that
magnificent harbour in Western Australia,
where Darwin collected a number of speci-
mens of insects, plants and fishes. There
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a corroboree was arranged by the White
Cockatoo tribe *“‘and Mr. Darwin ensured
the compliance of all the savages by provid-
ing an immense mess of boiled rice, with
sugar, for their entertainment’. The abori-
gines may have been more entertained than
Darwin was, since the latter wrote, “a mosl
rude, barbarous scene and, to our ideas,
without any sort of meaning. ..... Everyone
appeared in high spirits and the group of
nearly naked figures, viewed by the light of
the blazing fires, all moving in hideous har-
mony, formed a perfect display of a festival
among the lowest barbarians™.

Darwin’s famous lines of farewell to
Australia, from which he parted on March
14, 1836, are almost as unkind as those to
New Zealand, but Australia forgives him,
respecting his opinions, which he himself
later modified: ‘“‘Farewell Australia, you
are a rising infant and doubtless some day
will reign a great princess in the South, bul
you are too great and ambitious for affec-
tion, yet not great enough for respect. |
leave your shores without sorrow or regret .

On his return to England. Darwin corres-
ponded with scientists in Australia, 2
number of his letters being still extant i
libraries and collections here. He wanted
to know, for example, in what districts the
Australian wild bee was being exterminated
by the common hive bee, and he was ver)
interested in our orchids, sundews and other
plants in relation to insects.

In the Mitchell Library, Sydney, are d
number of holograph letters from Darwin.
One, to Sir Thomas Livingston Mitchell (A.
295, pp. 85-88). gave a method for describ-
ing Blue Mountains valleys, the structure
and development of which interested him:—

“The chief object in the description of
the valleys. which would interest geologists,
I should think would lie in as clear an indi-
cation as possible of the amount of solid
stone removed in these excavations. 10
show this of course would require only med-
surements of the depth, breadth & length—
you might describe the boundary line of

(X
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some one valley & state (if you have know-
ledge of the fact) that a line of cliffs, such
as those given in your drawing, stretch con-
tinuously for so many miles, inclosing such
an area & having a height nearly equal or
lowering towards some point of the compass,
or whatever the facts might turn out.—
The second class of facts to mention; is the
direction through which the great area of
stone has been removed this will require a
description of the lower part of those valleys
of which the upper forms one of these
basins. —the width & depth of the gorge;
its impassibility &c.—the present size and
form of the stream &c¢ &c. 1 suspect, no
one, at present, could do more than state
the problem. its solution appears to me most
difficult.  Of course you must allude to the
nature of the sandstones on the Blue Moun-
tains, its horizontal stratification &c; & the
consequences that these valleys are due to
excavation, & not to the elevation of a line
of hills on each side, as might be supposed.
These are the few suggestions which occur
to me.”

Letters To Museum Curator

The Mitchell Library has five letters from
Darwin to Gerard Krefft, a former Curato:
of the Australian Museum. The last letter
is undated and very dificult to decipher,
but appears to read as follows:

“I have been ill and must be very brief.—
Your letter amused me and my family
greatly, & I read with much interest vour
letters to the newspaper.

“Many thanks for t fact abt t globular
worm-castings ; but no bottle has yet reached
me. | wish you heartily all success. Your
letter is so fresh and spirited. You ought to
write a book tinctured with Nat. Hist. about
t Colony.”

Darwin sent Krefft a copy of the 1872
edition of his “The Origin of Species,”” but
I have not been able to trace this book any-
where in Sydney. The Public Library has
an 1860 edition with a title page from which
someong, an autograph-hunter perhaps, has
cut away the top.

At least two attempts were made to name
the Northern Territory of Australia Dar-
winia, the first about the 1860’s and the
second in 1916, but neither succeeded.
Darwinia, instead, is the name of a genus of
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Western Australian shrubs. Charles Darwin
is commemorated in nomenclature by many
animals and plants named in his honour.
Port Darwin was named on H.M.S. Beagle's
second expedition, in September 1839, under
Captain J. L. Stokes, who wrote (Dis-
coveries in Australia ii, 1846, p. 6), in con-
nection with a newly-discovered sandstone
there: ““A new feature in the geology of this
part of the continent, which afforded us an
appropriate opportunity of convincing an
old shipmate and friend, that he still lived
in our memory ; and we accordingly named
this sheet of water Port Darwin.”

Book Review

ON THE TrRACK OF UNKNOWN ANIMALS, by Ber-
nard Heuvelmans, D.Sc. Translated from the
French by Richard Garnett, with 120 drawings by
Monique Watteau and an introduction by Gerald
Durrell: pp. 558, 52 photographic illustrations.
Rupert Hart-Davis. London. Price. 43s. 6d.

It would seem that in every continent, even,
surprisingly enough, including Europe, much cir-
cumstantial evidence has accumulated concerning
the possible existence of large animals which so
far have eluded capture. Examples in Australia
are the Bunyip and the Queensland Marsupial
Tiger.

Dr. Heuvelmans has spared no pains to gather
all the information available about such creatures
and bases his case for the possible existence of
some of them on the fact that there are several
animals now known to science which, until com-
paratively recently. came into the category of
“unknown animals”. For instance the Australian
Lungfish, Neoceratodus, was not described until
1869, and even though the Giant Panda was
described in 1869, a living specimen was not cap-
tured until 1936. More familiar examples include
the African Okapi, first captured in 1900, and the
Coelocanth fish, Latimeria, first taken in 1938.

Accounts of various large animals which may
be living include ones of the Patagonian Giant
Sloth, Diprotodon and Australopithecus. The
author examines the evidence in each in-
stance in an objective manner and. though some-
times he may seem to err on the side of credu-
lity. his approach on the whole is a scientific one.

Unfortunately the numerous “authorities”™ he
quotes, even though their names may be prefixed
by “well known’ or “distinguished™, cannot be
regarded as of uniform reliability, and some state-
ments are made. as if they were factual, which
are open to question.

The book, which has an extensive bibliography.
can nevertheless be highly recommended as an
extremely interesting one which should appeal
equally to the scientific and to the general reader.

—IW.E,

Page 121



A popular feature at the Australian Museum during 1959 was this special exhibit commemora-
ting the centenary of the publication in 1859 of Charles Darwin’s ““T'he Origin ol Species
I'he exhibit included a relief of Darwin’s head: brief accounts of his life, work and visit to

New South Wales: one of the Galapagos Islands Giant Land
a particular study: some of his original letters to his colleagues:

lortoises. of which he made
the combined pocket

compass and universal sundial which he used during his voyage on H.M.S. Beagle, and an
1886 edition of his great book.

Photo Howard Hughes

Book Review

AUSTRALIAN SeA SHewrs. by J. Child. MA..
D.Phil.: pp. 1-vin, 1-59, 112 text figs., 1 coloured
plate; Periwinkle Press, Sydney. Price. 7s. 6d.

Not very long ago, Dr. Child conceived the
idea of preparing a simple guide to the common
sea-shells of the Svdney district. He had written
a similar book on New Zealand shells while resi-
dent there. and knew that such a work would be
of great value to those just beginning to collect
shells, especially children whose interest in natural
history is so often destroyed by the lack of suit-
able reference books.

Dr. Child has produced an excellent little book
which will prove invaluable not only to children
but to teachers and adults who are starting to
make a shell collection. The simple drawings are
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adequate for the identification of the common
Svdney shells. and they are accompanied by briel
descriptions, common and scientific names. and
some indication of size, habitat and distribution
More than 100 species are dealt with. and there
are brief accounts of the structure and biolog)
of the mollusca

[t is a pity that the title “Australian™ was
chosen, for the book deals almost entirely with
the common New South Wales shells, though the
majority of these range into other States: Vie
torian collectors, for example. will find many 0!
their common mollusca illustrated. This book
will fill a large gap in the literature on Australian
shells, and can be recommended to all who wish
to know a little more about the shells which thel
hnd on our beaches.—D. F. McM
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GENETICS AND
EVOLUTION

By L. C. BIRCH
Reader in Zoology, Umversity of Sydney.
HARLES DARWIN didn’t invent the
idea of evolution. But he was the first
person to give mankind a sound reason for
believing in it. He compiled a great deal of
evidence which showed quite conclusively
that evolution had occurred and, secondly,
he produced a theory to explain how it all
happened.

Darwin was convinced of the first before
he had successfully discovered the second.
He delayed publication of **The Origin of
Species”™ until he had discovered a con-
vincing explanation of the mechanism of
evolution. The mechanism was. of course,
natural selection.

According to the concept of natural selec-
tion, the individuals of species differ from
one another in various ways. Some are
better than others because they have charac-
teristics which give them a greater chance of
surviving—for example, more adeptness in
escaping from predators. These favoured
individuals will tend to survive in the
struggle for existence, the others will perish.
The “*fit"> which survive transmit their desir-
able characteristics to their offspring. In
this way there will be a gradual improve-
ment in adaptiveness of the species.

[t was Darwin’s contention that changes
wrought in this way would eventually give
rise to new species. That is why he called
his great work “The Origin of Species.”
What evidence did Darwin have for this
belief? He had good evidence of a struggle
for existence, since far more individuals are
produced than can survive; you have only
to think of the million or more eggs pro-
duced by a single oyster to appreciate that
point. He had good evidence that indivi-
duals of the species varied from one another.
He also had good evidence of the effective-
ness of artificial selection practised by man
on  domesticated animals and cultivated
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Czecho-
slovakia, founder of the science of genetics.

Gregor Mendel, abbot of Brunn,

plants in producing new useful varieties. He
inferred from this that selection in nature
would also produce new creatures, and that
this selection would automatically happen in
the struggle for existence when the favoured
individuals survived to reproduce.

There were two scientific weaknesses in
this theory. One was that Darwin had no
direct evidence that, in fact. natural selection
did occur. He inferred that it did. But he
was inclined to think of it as such a slow
process that it couldn’t be observed directly.
The second weakness of the theory at the
time 1t was put forward was this: the crux
of the theory was that individuals with
advantageous characteristics not only sur-
vive and reproduce but also transmit their
favourable qualities to their offspring. In
other words, the theory depends on the
inheritance of desirable variations. Yet Dar-
win did not really know if such variations
were inherited in nature and. if so, how they
were inherited. He desperately wanted to
know this, but the science of heredity, which
we call genetics, wasn’t yet born.
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It is precisely these two gaps in Darwin's
knowledge and in his theory of evolution by
natural selection that the science of genetics
fills. Genetics is the science which tells us
what it is that makes one person’s eyes blue
and another’s brown, or why some persons
are born with the terrible disease congenital
amaurotic idiocy, which kills them before
adolescence. It also tells us how these
characteristics are transmitted from parents
to offspring, or what we might term the
mechanism of inheritance. The chief differ-
ence between Darwinism and what is now
called neo-Darwinism is that neo-Darwinism
has built into Darwin’s principles our
modern knowledge of genetics. In so doing
it has filled the two major gaps in Darwin’s
own theory.

When Darwin wrote his great work on
evolution it was commonly believed that the
characteristics of offspring were a blend of
the characteristics of the parents. A tall
father and a short mother might produce
offspring of intermediate height. If this
were generally true, then variations would
soon disappear from one generation to the
next. It would be just as though you mixed
two colours and produced one which was a
blend. Yet Darwin’s theory depended on
the transmission of desirable qualities, not
their blending with undesirable ones. Dar-
win recognised this difficulty of the blending
theory and tried to produce a better theory,
which he named ‘“‘pangenesis”. But this
wasn’'t satisfactory, either.

We now know that inherited qualities do
not normally blend in the offspring, but that
the inherited factor retains its integrity.
This great discovery was made by Gregor
Mendel in 1866 and became known to the
world only in 1900. With this discovery the
science of genetics was born. It is interesting
to recall now that Mendel said he was led
to his experiments on inheritance partly
because of the importance of such knowledge
for an understanding of evolution. His
experiments were quite simple, and they
were beautiful, too, because they had clear-
cut results.

Let us look at just one of them. He
crossed pure-bred, red-flowering peas with
white-flowering peas. All the seeds of the
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cross grew into red-flowering peas.  Whep
these red hybrids were crossed with each
other. one fourth of their offspring were
white-flowered plants, the rest red-flowered.
Mendel concluded that the pollen grains angd
the ovules of the pea contained factors (now
called genes) of two Kinds, dominant ang
recessive. The gene for red-floweredness s
dominant, the gene for white-floweredness s
recessive. When red and white flowerine
plants are crossed the progeny get both
genes, but the dominant red suppresses the
recessive white gene and the result is a red-
flowering pea in the first generation. The
red hybrids contain both sorts of genes and
transmit both sorts to their offspring in per-
fectly predictable proportions. Here was an
extraordinarily simple result which was (o
revolutionize a whole science.

Mendel’s observations proved that inside
the cells of plants, and, we can now add,
animals too, there is a mechanism. incred-
ibly small, that rules inheritance with precise
mathematical rules. The integrity of the
gene for redness and the gene for whiteness

as preserved in the crossings. The quali-
ties they conferred on plants didn’t blend in
the offspring, but the two colours appeared
in the offspring according to definite mathe-
matical laws. This is called the principle of
particulate inheritance, and it gets over all
the difficulties of the blending theory. which
now became defunct. There is no longer the
problem of a disappearance of desirable
qualities through blending with undesirable
ones in cross-breeding.  Mendelism thus
filled one of the gaps in Darwin’s theory.

Differences In Genes

Thus far so good. But Mendelism doesn’t
tell us how genes came into existence or
how new and different ones might arise.
Without this there could be no real evolu-
tion. The differences between individuals of
the species on which natural selection
operates are due to differences in their genes.
How did these differences arise?  Soon
after the rediscovery of Mendel’'s work in
1900, the Dutch botanist De Vries made a
suggestion along the lines that the gene for
red-floweredness might have come from the
gene for white-floweredness, or vice versa,
by some sort of spontaneous change in the
past history of pea-plants.
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in crossing red-flowering and white-flowering peas.

Drawn by David Rae, from information supplied by the author.

There was no evidence for this sort of
change until, a decade or so later, the
American zoologist T. H. Morgan noticed
in his bottles of fruit flies in his laboratory
a single individual with white eyes instead
of the normal red ones. There was no
doubt that a spontaneous change had
occurred. The gene for red eyes in the
parents had changed into a gene for white
eyes in one of the offspring. This is called
mutation, meaning change. This is not the
only kind of mutation, but it is the main
kind.

Here was another most important step in
genetic discovery, because mutations provide
the building blocks for evolution. We now
know that mutations occur in all genes
not every time a gene is transmitted to off-
spring, but once in every thousand or tens

December, 1959

of thousands of times it is produced. Every
time a cell divides one gene produces two
daughter genes. Sometimes the daughter
genes are not identical with the parent gene.
This is mutation. Well, it is one thing to
have a source of building blocks. but this
doesn’t build a house, nor does a collec-
tion of genes build an organism. This crea-
tive task is the role of natural selection. Just
as a house may be built in innumerable ways
out of a pile of bricks, so an organism might
be built in innumerable ways out of its
building blocks, which are the genes. And
just as some houses are much better for
living in than others, so some of
the arrangements of genes produce a much
better organism than others. The building
best fitted to the environment in which it
has to stand is the one which survives. It
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will have to have strong foundations and
buttressed walls if it is to survive in a place
swept by tornadoes. The same is true of
organisms. That organism survives which is
so constructed that it can withstand best the
rigours of its environment. What I have
said in these very simple terms has been put
in highly mathematical and rigorous terms
by living geneticists such as Professor Sewall
Wright, and proven experimentally by his
equally distinguished colleague, Professor
Dobzhansky, of Columbia University, New
York.

A serious difficulty for many people has
been that mutations occur at random—that
is to say, they appear to be accidents to
genes and, because they are accidents, most
of them are deleterious. But just a few of
all the mutations that do occur confer some
sort of benefit on the organism. These are
the all-important ones for evolution. The
appearance of a new gene of advantage to
the organism is an accident. It is most im-
portant to realize that it does not arise simp-
ly because the organism would benefit by
having such a gene in its make-up. I think
the point is illustrated very nicely in the
following example of evolution in bacteria,
quite a modern example of evolution and
one that happens to be of great medical
importance : —

A concentration of the antibiotic strepto-
mycin as low as 25 milligrams per litre stops
the growth of the colon bacteria Escherichia
coli. However, if several billion bacteria are
placed in a nutrient medium containing
streptomycin, one or several bacterial cells
continue to grow and multiply, and from
these can be obtained bacteria which are re-
sistant to even very high concentrations of
streptomycin. These bacteria contain mutant
genes. One in every thousand million bac-
leria is a mutant resistant to streptomycin.
The mutations are not induced by streptomy-
cin, as you might imagine. They occur
spontaneously, and they occurred even be-
fore streptomycin existed in their environ-
ment. The role of streptomycin is that of a
selecting agent. It kills all the non-resistant
bacteria and permits only the resistant mut-
ants to survive and multiply.  You have
heard of insects that are resistant to D.D.T.
This has happened in much the same way.
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Another fascinating example is the evoly.
tion, since the industrial revolution in Britaip
and Europe, of black moths from white
ones. This has happened in more than 70
species of moths. The black colour, in mogt
cases which have been studied, is due to gz
single dominant gene. It has occurred as
a mutation at a regular, but slow, rate, pro-
bably ever since moths have existed. But
not until the countryside became blackened
with soot and filth from factories was there
any advantage for a moth to be black. The
blackness conceals it as it rests on the sooty
trunks of trees and protects it from its ever-
present predators. The white moths are
easy prey for birds. which feed on them in
large numbers. The birds in this example
are the selecting agents. Of course, in the
non-sooty countryside the whites are still
the common form.

Perhaps you can accept all this and say,
“Yes, I can see how streptomycin resistance
“an evolve and how a black moth can evolve.
But can this also explain how | have evolved
from some remote ancestor quite different
from me? This seems too much to expect
me to swallow.” So it does on first thoughts.
The evolutionist answers that it has happen-
ed that way and the clue to it all is time.
Small advantageous changes made step by
step can eventually make enormous changes.
producing totally new creatures. But with-
out a long time to work the step-by-step pro-
cess, evolution would be an impossibility.
Probably at least a million mutations were
involved in our evolution from a sim pIg mic-
roscopic ancestor—not just one, as in the
case of the evolution of a black moth from
a white one.

How could all these million changes have
occurred to produce us? To expect this (0
happen by chance without the intervention
of selection is to expect the impossible. A
simple calculation will illustrate the point
Let us suppose that only one in every 1,000
mutations are favourable. This means thal
we would have to breed 1,000 strains to gt
one with one favourable mutation, a million
strains to get one with two favourable mulal:
tions, and up to a thousand to lh‘:
millionth power to get a million favourd le
mutations in one. Of course ilit.“;’l'!d[.]‘l
happen that way. but it is a way of wsu;tll?:
ing the odds against getting, through chanc

. e
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alone, a million mutations in one strain. One
with three million noughts after it is the
measure of the unlikeliness of a man evoly-
ing—the odds against it happening by chance
alone, without selection.  You wouldn’t bet
on anything as improbable as that. How-
ever, it has happened in another way—that
is. by a succession of steps with natural selec-
tion preserving the few favourable mutations
at each step and multiplying them. Natural
selection makes the improbable probable.

Books For Laymen

If this is the first time you have thought
about this sort of wonder of nature then it
is unlikely that you are yet convinced. In
a short article I have greatly simplified the
genetical basis of evolution. However, |
would suggest that these days you can quite
casily get a real insight into these enthralling
problems by reading one or two books writ-
ten on this subject specially for the intelli-
gent layman. In particular, I would suggest
“Evolution, Genetics and Man,” by Pro-
fessor Theodosius Dobzhansky, who will be
visiting Sydney in 1960, and ‘““Evolution in
Action,” by Sir Julian Huxley. which is
published in the cheap Mentor paper-book
edition.

In the frontispiece of Dobzhansky’s book
you will find a reproduction of Michael-
angelo’s “*Creation of Adam™ in the Sistine
Chapel. This is a little surprising, since
Dobzhansky is in more senses than one the
Darwin of this century and one of the great-
est geneticists of our time. But it is not
surprising when you grasp the meaning of
genetics in the evolution of species. Gene-
tics has shown us that evolution is essentially
a creative process. Dobzhansky gave
cloquent expression to this idea in his
address to the 9th International Congress of
Genetics in [Italy, when he compared the
creative process of genetical evolution with
the production of a work of art. Both
involve the risk of ending in failure. There
is nothing predetermined about evolution.
Without the possibility of failure there
would be no creation—indeed the path of
evolution is littered with countless failures
which did not pass the trials of natural selec-
tion. There were countless evolutionary
blind alleys. This is the cost of evolution,
just as there is a cost in great creative art.
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But from it all there emerge creatures
which are more wonderful than those that
have gone before, moulded by the creative
forces of genetics and natural selection. [
don’t want to suggest that this is all. But it
is part of the story which genetics is un-
folding to the 20th century.

New Technique
Used in
Museum Exhibit

outline of the
now being

An exhibit giving an
evolution of vertebrates is
completed at the Australian Museum.

This “Tree of WVertebrates” consists of
welded mild-steel silhouettes of animals,
and 1s lighted by 60 fluorescent tubes
behind a sheet of translucent fibreglass.

The exhibit, which is at the top of the
main stairway, has an area of 124 square
feet.

The first vertebrates, which were jawless
armoured fishes. arose  during the
Ordovician geological period. and from
them the true jawed fishes evolved in the
following period, the Silurian.  These
radiated into the sharks and bony fishes in
the Devonian.

The  Amphibia, which today are
represented by frogs and toads. arose from
air-breathing, fresh-water Devonian fishes.
and were the first vertebrates to colonise
the land, though they had to return to the
water to breed.

Reptiles evolved from the amphibians
during the Carboniferous. and became the
dominant land animals of the Mesozoic era.
Their ability to lay shelled eggs which
could develop out of the water allowed
them to become fully terrestrial,

Birds evolved from fast-running reptiles
during the Jurassic, and the earliest forms
retained many reptilian features, such as
teeth and long bony tails,

During the Jurassic, a group of reptiles
gave rise to the mammals, which remained
small and insignificant until the Cretaceous,
when they began a spectacular radiation
after the extinction of the large dominant
reptiles of the Mesozoic.
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The Role of Islands in Evoluti
By ALLEN KEAST
Illustrated by Wendy Manwaring

AN has always recognised that animals from about month of previous March on
fall into a vast number of distinct en- character of S. American fossils _—‘-zmcl species
tities, each characterised by common on Galapagos Archipelago—These facts

structure, size, behaviour and way of life.
These—the species—breed and are fertile
only within themselves.

So distinct are species that, throughout
history, it has not required any stretch of the
imagination to believe that each is a separate
divine act of creation. constant and not
subject to change. Though prior to, and
during, the early part of the 19th century
one or two writers had suggested that species
might, in fact, be evolving units, such sug-
gestions commanded virtually no attention.

It was this world that Darwin entered and.,
with his lucid thought and painstaking
analysis, produced. once and for all, the
proof of evolution. And it was an island
archipelago, the Galapagos. some 600 miles
to the west of South America, visited when
on the vovage of the Beagle in 1837. that
started him on his study of evolution. Thus.
he has written (Darwin’s Diary, 1837): “In
July opened first note-book on ‘Transmuta-
tion of Species’. Had been greatly struck
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origin (especially latter) of all my views.

Islands are of importance in the study of
evolution in three ways.

Firstly, several archipelagos, 1n the
wonderful examples they contain of the

formation of new species, provide living
demonstrations of evolution. Evolution also
occurs. of course. on continents. but much
of our basic knowledge of species formation
has been derived from islands.

Secondly, islands have functioned in the
preservation of ancient and specialised forms
of life that have been exterminated else-
where. New Zealand is an example of this,
with its unique reptile. the Tuatara (the
last survivor of an order that disappeared
from the fossil record 100 million _\'L‘;ll':
ago), its primitive frog ZLeiopelma tT:"
species) and its giant flightless moas (Whltli_f
took the place of large herbivorous mumm;it
and were probably exterminated by lh‘L
Maoris). Madagascar is another example.

8 1114
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with its various lemurs, relict iguanids, and
pelomedusid turtles. Australia (monotremes,
marsupials, lunghish, the shrimp Anaspides)
though a continent is, after all, also an
island.

Thirdly. in the safety and isolation of
islands it 1s not uncommon for animal
species to undergo a special “‘degenerative”
form of evolution not seen on continents.
In this. the body may become over-large in
size. as in the extinct dodo of Mauritius. and
birds may lose their power of flight, as in
various Pacific rails, teal ducks on sub-
Antarctic islands and the cormorants on the

Galapagos. A word of explanation is
necessary here. Physiological and anato-

mical studies have confirmed that body form
and body size are no accident but are a
compromise between conflicting demands.
A large body. for example, may be the most
efficient from the viewpoint of heat con-
servation and energy output relative to food
intake. But. if we may again use a bird as
our example, the constant peril of predation
and fluctuating food supplies necessitate its
remaining fairly small and agile and being
able to fly well. On islands, as we shall see.
because of the smaller number of species
competition with others for food is much
reduced and there are few, if any, predators.
Changes in body form can occur along quite
different lines.

Darwin’s Findings

To appreciate properly the role islands
have played in the development of scientific
knowledge one must review the initial
thoughts and subsequent findings of Darwin
with respect to the Galapagos. He was
surprised to find that the Spanish residents
could tell. by body form, scale shapes and
general size, from which island any tortoise
came. That is to say, the tortoises varied
racially from island to island. The Galapagos
animals as a whole. though unique and
unlike those from anywhere else. were
undoubtedly South American in character.
Other island groups, he noted, likewise had
faunas closest to those of the continent
nearest to them. The number of species on
the Galapagos (and on all other islands)
was materially less than in any area of equal
size on a continent. There were great “‘gaps”
in the island fauna, and it was unbalanced.
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Many of the commonest animal groups on
the nearest mainland were absent. The
Galapagos lacked frogs, and the only furred
animals were a bat and a rodent. Reptiles
and birds were the commonest groups, the
former apparently taking the place of mam-
mals elsewhere. Most amazing of all, one
group of closely-related birds, finches of the
family Geospizinae, had “‘radiated out” to
fill a whole series of different roles, niches
that were occupied by distinct families of
birds on the continents. Thus, there were a
warbler-like, insect-eating finch ; finches with
long bills that ate cactus or took plant food
from the ground. and seed-eating finches
with heavy bills for crushing seeds. The
evidence was consistent with only one
explanation—that the ancestors of only a
few groups of animals had ever succeeded
in reaching the islands. There they had
thrived, changed, developed races on the
different islands, and finally radiated out into
a whole range of forms specialised for a
wide series of ways of life.

Darwin’s findings on the Galapagos are
consistent with our now vastly-extended
knowledge of island life. Archipelagos con-
tinue to yield basic information on evolution,
and Darwin’s Galapagos have been visited
again and again.

The Hawaiian Islands have been found
to provide an even more striking case of
ecological radiation than the Galapagos.
Here the birds are the sicklebills (Drepanii-

dae). the ancestor of which came from
North America. Some of the surprising

novelties in bill-form acquired in their new
home are shown in Fig. 2. The food of
these species (which are divided now into
several genera) has been summarised by
Dean Amadon, It is given in the caption
to Fig. 2.

Formation Of Species On Islands And
Continents: A Comparison

New animal species are now known to be
formed by the following series of steps: (a)
Part of a species becomes isolated from the
parent by establishing itself on a remote
island, or by the break-up of its habitat.
(b) During a prolonged period of isolation it
eradually changes in general appearance. in
its genetic make-up, and in habits and
ecology, the last-named in association with
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Figs. 1 and 2: The Galapa-
gos finches and the Hawai-
ian sicklebills provide an
excellent example of the
radiation by members of g
single family to fill ways of
life occupied by distinet
groups on continents. This
is a living demonstration of
evolution. Fig. 1 (Above):
Some Galapagos finches,
derivatives of a single an-
cestral type that established
itself from South America;
(1) The warbler-like Cer-
thidea olivacea (food, main-
ly small insects from leaves

and twigs, some nectar). (2)
Camarhynchus parvulus
beetles. etc., from twigs and
holes in wood). (3) Geos-
piza scandens (soft pulp of
cactus. seeds). (4) Geospiza
magnirostris  (seeds.  fruits,
buds. (5) Camarhynchus
crassirostris (vegetarian
tree-finch). Fig. 2 (Below):
Some Hawaiian sicklebills,
derivatives of an ancestor
that established itself from
North America: (A) Lox-
ops virens (food, general-
insects, nectar. berries). (B)
Hemignathus obscurus (in-
sects from cavities in fern
stems and bark, some nec-
tar). (C) Pscudonestor xan-
thophrys (wood-boring
beetle larvae, obtained by
tearing open the burrows).
(D) Psittirostra  psittacea
(fruits, Dberries, vegetable
matter). (E) Psittirostra
kona (nuts, hard seeds).

the changed conditions in its new home.
(¢) Finally, the changes become so great
that it can no longer successfully interbreed
with the parental type. At this stage it is
a new species. We can, of course, only
know this in those few cases when the two
stocks happen to come together again, i.e.,
have the opportunity of interbreeding.
Isolated populations of animals that are
different from those elsewhere can be
referred to as “‘intermediate stages™ in the
speciation process. They are forms with the
“potential” of developing into new species.
Geographic isolation is essential during the
formative period as. otherwise, there would
be back-crosses with the parent and diverg-
ence could never take place.
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As so much of our basic knowledge of
species formation has been derived from
archipelagos, it may now well be asked
whether or not the process is the same on
continents. On continents, as noted, there
is a vastly greater number of species, which
belong to many major groups, and there are
no areas of sea to function as isolating
barriers. The answer is that the process is
exactly the same basically, though things are
more complex and a detailed analysis 1S
necessary to reveal the full circumstances.
For one thing, much of the continental vari-
ation is continuous. For example, instead
of there being a large-bodied population on
one island and a small-bodied one on
another, they may be in the south and north
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of the continent, with a whole series of inter-
mediate-sized forms between. There is no
physical isolation, the extremes are con-
nected, and a new species cannot develop.
It was this observation of the commonness
of clines. as they are called, that falsely led
one geneticist (Richard Goldschmidt, 1940)
to suppose that evolution did not procead
on continents in the way that it did on
islands.

In recent years a study has been made of
the formation of new bird species on the
Australian continent. Bird species do not
occur haphazardly over the landscape, but
are specialised for life in the different kinds
of forest and terrain. Some live only in
humid tropical rain forest, with its dense
leafy canopy and trailing vines. Others are
to be found mainly in sclerophyll forest—
the luxuriant type. with undergrowth, that
occurs near the coastal cities of the east.
Other species are restricted to savannah
woodland, and others to mallee, grassland or

desert. The all-important factor breaking
up the distribution of these, and leading to
isolation and divergence, has been found to
be gaps in the special habitat of the various
species. Most often this is a tongue of dry
country or desert, extending through from
interior to seaboard. For example, the arid
Nullarbor Plain at the head of the Great
Australian Bight (a barrier that dates from
at least the onset of generalised aridity
10,000-50,000 years ago) isolates eastern and
western forms in a large number of forest
species.

As has been noted, the different ecological
roles are typically occupied by representa-
tives of distinct groups on continents. In
Australia almost all the nectar-feeding birds
belong to the honeyeater family (Meliphagi-
dae), the species of which typically have
somewhat elongated bills for taking nectar.
The heavy-billed grain-feeders are. mostly,
the finches (Ploceidae) or parrots (Psittaci-
dae). The Muscicapidae, the members of

Fig. 3: Some examples
of marked difference in
bill-form within genera
on the Australian conti-
nent: (1) Turnix
(quails) : (a) T. macu-
losa (generalised type of
bill suitable for both
insects and small seeds).
(b) T. velox (heavy bill
of seed-crushing type).
(2) Amytornis (grass-

wrens). with the species
(a) A. textilis and (b)
A.  govderi  similarly
adapted. (3) Meliphaga
(honeyeaters) : (a) M.
fusca  (mainly  insects
from leaves and twigs).
(b) M. notata. (¢) M.
chrysotis (elongated bill-
type of the somewhat
specialised nectar-feeder:
in one species such a
bill is used to obtain
insects from crevices in
the bark).

December, 1959

Page 131



which have short (often broad) bills with
bristles at the side, are the insect-eaters, and
so on. Nevertheless, when a detailed study
is made it is found that, within a few groups,
there are examples of closely-related
species developing different bill-forms. Three
of these are shown in Fig. 3. Both in the
quails (7urnix) and grass-wrens (Amytor-
nis) there are species with a somewhat long,
generalised type of bill, and another with a
heavy, grinding, grain-feeding bill. Amongst
the honeyeaters  (Meliphagidae) many
species have short, generalised bills not
unlike those of flycatchers, and feed mainly
on insects from the leaves and twigs, with
some nectar. The most specialised nectar-
feeders have very long, narrow bills (e.g..
the Spinebill, Acanthorhynchus), while one
species, Melithreptus validirostris, of Tas-
mania, has a long, heavy bill, like that of a
tree-creeper, which it uses for getting insects
from cracks in the bark. Examples of three
different types of bill, within the genus
Meliphaga, are shown in the figure.

To complete the comparison between con-
tinent and archipelago, an island area of
equivalent size in the south-west Pacific has
been chosen (Map). Though Australia has
535 species of land and fresh-water birds,
only 53 occur both on the continent and in
the island sector of the arca. The number
of isolated forms that have diverged from
the parental type is about 200 in the archi-
pelago area and 40 on the continent. So
there is much greater opportunity for forms
to become isolated, and to differentiate, on
islands than on a continent. Further
investigation reveals that many of these
forms are relatively more distinct than their
continental counterparts in colouration,
colour-pattern, relative colouration of the
sexes and in length and shape of appendages
(bill, tail, etc.). Compared to the Gala-
pagos and Hawaii, the closer proximity of
these Pacific islands to Australia and New
Guinea has enabled many more species to
invade and spread through them. Once
established, however, these populations have
settled down and started to differentiate, just
as they have in the Galapagos and Hawaii,
This. too, bears out the greater isolating
influence of areas of sea.

One could extend the review of the role of
islands in evolution to a discussion of the
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factors accelerating ecological and genetjc
changes on the individual islands within ap
archipelago.  This somewhat speculative
field, however, lies beyond the scope of the
present article.

Book Review

RANGATIRA  (THE HIGH-ONE): A Polynesian
Saga. By N. B. Tindale and H. A. Lindsay.
Hlustrated by D. F. Maxted, Rigby L,
Adelaide, 1959; 208 pp.

This book is a fictional story, based on known
scientific information, of the peopling of New
Zealand by the Polynesians. A settlement on g
lonely and remote island, finding its population
expanding too greatly for its resources. has its
problem solved by an old Polynesian mariner,
of chiefly rank. who is blown ashore. He directs
the building of a sea-going canoe, upon which
30 of the fittest people sail away to find a new
land.

The book is a well-written and entertaining
account of their hazardous voyage and
subsequent  settlement in New Zealand. A
glossary of Polynesian words. customs and beliefs
is added. and the illustrations aptly demonstrate
the incidents and customs described.

The authors, who are a professional anthro-
pologist and a journalist, respectively. have found
in this book and in their contribution on the
peopling of Australia, an interesting way of
presenting  scientific  knowledge, particularly for
school children.

E. D. McC.

BooKk RECEIVED.—Men were My Milestones:
Australian portraits and sketches. by A. H. Chis-
holm (Melbourne University Press, 1938).
Price, 27s. 6d.

Historical Society’s Visit to Museum

About 60 members of the Roval Australian
Historical Society made an afternoon visit to the
Australian Museum on Saturday, July 25. They
were welcomed by the Director. Dr. J. W. Evans,
in the Hallstrom Theatre, where a talk on the
Museum’s carly history was given. illustrated by
slides. The visitors were conducted through the
Muscum’s galleries by the Curator of Fishes,
Mr. G. P. Whitley, and the Curator of Molluscs.
Dr. D. F. McMichacel. They also visited the
board room to see the portrait of Alexander
Macleay (reproduced in The Australian Museum
Magazine, Vol. VII. No. 10. September. 1941)
and the old wedgwood medallions of Banks and
Solander.
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Neopilina—A Molluscan
Missing Link

By DONALD F. McMICHAEL

lhese diagrams illustrate the structure of (left) a simple gastropod, showing “torsion™:
(centre) the hypothetical ancestral monoplacophoran suggested by paleontologists: (right)

the living Neopilina galatheae Lemche.

The heavy black lines show the central nervous

system.

"THE great debates of the last century
which raged around the Darwin-
Wallace theories of the evolutionary origin
of plants and animals had some remarkable
consequences for zoology. Not the least of
these was the close re-examination of the
animal world in a search for living creatures
which might prove to be intermediate in
structure between two or more of the sub-
divisions of the animal kingdom. These so-
called “*missing links™ were the object of a
good deal of scorn by those opposed to the
theory of evolution. The phrase was not one
widely vsed in zoological circles. but it was
quickly adopted by popular writers and
especially used for those creatures which in
any way linked man with the primates.
. None the less, there is a great deal of value
in this phrase, for if evolution is to account
for the bewildering variety of animal types
then there must have existed a whole host
of species which, in one way or another,
were intermediate stages in the evolution of
the various groups. The lack of more than
& few known living or fossil animals which
were truly intermediate in structure between
one group and another has always been a
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Drawn by David Rae.

stumbling block to the defence of the theory
of evolution.  Consequently, any new
discovery which could help to bridge the
structural gaps between the major groups of
animals is of the utmost importance to the
zoological world.

The phylum Mollusca, which includes the
true shell-fish, such as snails, clams and the
pearly nautilus, as well as many apparently
shell-less creatures like slugs, squid and
octopus, 1s one of the major sub-divisions
of the animal kingdom. It is a very
successful group, for shells are found in the
very oldest fossiliferous rocks of Cambrian
age.

Molluscan Characteristics

Among the many specialised character-
istics of the molluses are the presence in
most of them of a radula. the peculiar
horny, many-toothed feeding organ which is
not found in any other group; the presence
of a calcareous shell (sometimes reduced or
absent), secreted by the mantle, which is a
fieshy dorsal fold of the body enclosing a
cavity in which lie the gills; the lack of any
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A fossil monoplacophoran shell from Sweden, showing the symmetrically arranged muscle
scars.

trace of segmentation—that is, the sub-
division of the body into a series of similar
segments, as in the annelid worms and the
arthropods. There are many other
characteristics, including the nature of the
blood-circulatory system, the excretory
organs, the nervous system, the foot and
the larval stages, which help to distinguish
this large group of animals.

Some of these characteristics are shared
in common with other phyla of animals, but
the molluscs were considered to be quite
well characterised by the total combination,
and especially distinguished by the radula,
the shell and the lack of segmentation. For
example, many marine molluscs possess a
special larval stage known as the
trochophore larva, which is a minute free-
swimming larva with tufts and bands of cilia
and a simple gut. A similar larva is found
in the annelids, or segmented worms which
are marine. such as the polychaete beach-
worms. The body cavity of the molluscs is
similar to that found in the other phylum
of segmented animals, the Arthropoda. It
consists of a haemocoel, which means that
the cavity is filled with the animal’s blood.
This blood flows directly back to the heart,
and is not confined to a discrete set of veins
and arteries as in the vertebrates. This open
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type of blood circulatory system is also
found in the Arthropoda. The true coelom
(which forms the body cavity in the
vertebrates and also in the worms) is very
much reduced in the molluscs, being
represented only by the tiny cavities of the
pericardium, the gonads and the excretory
organs.

Because the annelid worms, the
arthropods and the molluscs share a number
of characteristics in common, these three
great groups have always been considered
to have evolved from a common ancestral
stock. However, the mollusca differed in
one very important way from both these
other phyla, and that was in the lack of body
segmentation. The molluscan body was not
divided into units, and there seemed to be
no trace of any series of organs which might
indicate that segmentation had been lost
during the evolution of the group. The one
exception was the chitons, or coat-of-mail
shells, which had a series of eight shells
along the back and very many gills in a row
down either side. These were about the
simplest of the known molluscs, and it was
thought that the series of shell plates and
the many gills had been acquired
secondarily and did not represent a primitive
segmentation. because the rest of the bodv
did not show any signs of segments.
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In 1951, the Danish research vessel
“Galathea™ brought to the surface from the
ocean depths, 3,500 metres down, a few
small limpet-like shells which were set aside
for further study. Early in 1957, the
zoological world was astounded to learn
that these creatures were segmented
molluscs, missing links between the
Mollusca and the annelids and arthropods.
They were named Neopilina galatheae by
the Danish scientist Henning Lemche. who
recognised that the new animals were living
representatives of a group which had
previously been known as fossils in the early
Palaeozoic rocks of Cambrian to Lower
Devonian age. The group was believed to
have become extinct about 250 million years
ago! One of the best known of these fossils
was the genus Pilina, and Lemche’s name
for the new discovery means ‘“‘new Pilina”.
These fossils were small limpet-like shells
which differed from true limpets in the
arrangement of the muscle scars that mark
the inside of the shells. The true limpets
have a single horseshoe-shaped scar, but
these fossils have a series of symmetrically
arranged muscle scars in pairs down either
side of the shell. The astonishing thing
about Neopilina was that not only the
muscles, but also the gills, excretory organs,
body muscles and nervous system, all
showed signs of serial arrangement—that
is, of segmentation.

Some years before the discovery of
Neopilina. palaeontologists had become very
interested in the fossil shells related to Pilina
because of their paired muscle scars. They
had recognised that these were the shells of
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a very primitive type of mollusc, rather
closely related to the chitons, but differing in
that they had only a single shell. The
palacontologists placed them in a separate
Class, the Monoplacophora (meaning single-
plate), as opposed to the chitons or
Polyplacophora (many-plates). They also
recognised that these monoplacophorans
differed from the true limpets (members of
the class Gastropoda) in one particularly
significant way. This was that the monoplaco-
phorans did not undergo the curious twisting
of the body organs known as torsion, which
is characteristic of the gastropods. This
torsion causes the gills, the anus, the
excretory openings and the mantle cavity
opening of the gastropods to come to lie at
the front of the animal, just behind the
head. As a result, there is a tendency for
the animal to become rather asymmetrical.
with only one gill and one kidney and
excretory duct, and with a twisted nervous
system. And it is for this reason that the
[impets have only a single muscle scar,
instead of the pair present in the larva.
This twisting takes place during the
development of the larva, and the organs
which start off paired, degenerate as
development proceeds.

Hypothetical Ancestor

From a study of the paired muscles of
the fossil monoplacophoran shells, the
palacontologists  supposed  that these
primitive creatures still maintained the
symmetrical arrangement of the body organs

and did not undergo torsion. They
Neopilina ewingi:
Left, the shell seen
from above; right,

the living animal seen
from beneath.

Photo.—Ruth D. Turner.

Page 135



pictured a hypothetical ancestral animal
with the mantle cavity opening behind, the
nervous  system untwisted, the anus
posterior, and the gills at the back of the
animal. The illustration on page 133
shows the twisted structure of a gastropod,
compared with the symmetrical structure of
the monoplacophorans as imagined by the
palaeontologists. Beside these two is a
drawing of the living Neopilina, and it is
quite obvious that in nearly every way the
structure of Neopilina is similar to the
hypothetical ancestor created by the
palaeontologists. The only significant
difference is that the gills of Neopilina are
arranged in a series down either side,
instead of being just a pair at the posterior
end of the animal.

Since the *‘Galathea’s™ discovery the
American research ship “Vema” has found
another living species, Neopilina ewingi, and
a photograph of this animal has been lent
by Dr. Ruth Turner, of Harvard University.
Neopilina has a rather plain, limpet-shaped
shell, just over an inch in length and a little
less across. The animal has a large circular
foot, though it has been suggested that it
does not creep along on this foot like the
limpets. but probably lies on its back and
feeds by making currents which carry small
particles of food to its mouth. Along each
side of the foot are five or six gill-like struc-
tures, which possibly serve to make the
water currents for feeding. The animal has
a distinct head and mouth, and the gut con-
tains the characteristic molluscan radula, as
well as a crystalline style, an organ found
in most bivalve molluscs and some gastro-
pods.

Fossil monoplacophorans have been
reported from most areas of the world,
including Australia. The species illustrated
is from Sweden, and shows the series of
muscle scars which first attracted attention
to these ancient shells. Probably quite a lot
of fossil limpet-like shells will turn out to be
monoplacophorans when they are re-
examined. Both the known living species
have been found in the deep-water trench
off the west coast of South America, but
perhaps we will find them one day off the
Australian coast.

Meanwhile, another link in the chain of
evidence for evolution has been forged, and
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our knowledge of the animal world hag
advanced another step. Neopilina is shown
in the Australian Museum’s ““These Are
Invertebrates’  exhibit; and  scientists
throughout the world are busy re-writing
their textbooks to include these no-longer-
missing links.

Notes and News

“Black Swan’’ Film

The  Australian  Museum’s  seven-minute,
16mm., educational sound and colour film, “The
Black Swan,” was televised by the Australian
Broadcasting Commission’s Channel 2 on
October 9. The Commission intends to televise
it again. The New South Wales Education
Department has bought copies of the film for
use in school biology classes. The film, which
shows some details of the life of a pair of Black
Swans found nesting on a lake near Pitt Town,
N.SW., in 1957, was made for screening to
school pupils visiting the Museum.

Sea-snakes

The Anustralian Museum has received six
Yellow-bellied Sea-snakes (Pelamis platurus)
from members of the public in response to its
recent appeal for specimens of sea-snakes for its
research collection. One came from Bunbury,
Western Australia, and the others from New
South Wales.

Harmful Marine Animals

The Australian Museum will participate in an
international congress on life-saving techniques
to be held in Sydney in March, 1960. One
section of the congress will be devoted to the

study of harmful marine animals, and the
Museum will co-operate with an exhibit of
sharks. sca—ﬁ‘nakcs. poisonous and venomous
fishes. stinging invertebrates and  harmful
molluscs.

“Glass Eels”

The Australian Museum’s Department of

Fishes has acquired a number of “glass eels".
or the Leptocephalus-larva stages of eels. They
were found by Mr. Phillin Colman washed up on
Collaroy Beach, near Sydney, in December, 1954:
July and September to December. 1958, and
April, September and October. 1959. They are
probably the young stages of marine, not fresh-
water. eels. An exhibit of the life-history of
freshwater eels is being prepared in the Museun.

Royal Zoological Society

Mr. Gilbert P. Whitley. Curator of Fishes at
the Australian Museum. has been elected
President of the Royal Zoological Society of
New South Wales for 1959-60.
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