


















































MOULDS re TALGAI

CASTS re TALGAI

Mon. 7 Sept. 1914,  Letter by David says that Wilson
asked on Sat. night that the cranium and 2 teeth
be sent immediately to the Museum for casting.
(Report by C. Hedley to Etheridge states matter
put in hand at once, mould now completed and
skull ready to be returned.)

Sun. 13 Sept. 1914. Minute by Etheridge: Mr. C.
Hedley informs me skull received during my absence
and duly put in hand for casting.

Sept. 1914, T.509 Waste Mould.

T.510 Second Waste Mould.

17 Nov. 1914, L.1096 from T. 509,
Ken Mayfield 14.5.1956.)

(Checked by

9 July 1915. David, at request of Smith, asks (No record occurs in either Mould or Cast Registers

Etheridge to cast the exterior of the developed
cranium; cast of the interior will be done in Dept.
of Anatomy.

12 July 1915. Etheridge agrees. Will keep a copy
of former; asks for a copy of latter.

July 1916. T.530. Mould destroved.

June 1928. T.615. (After cleaning) to replace
T.530.
Prepared from cast presented by W. Watkin Brown.

about either of these products.)

May 1916, L.13181 g Moulds T.509-10.

L.1319 f
I Cast to Syd. Univ. 27.5.1916.
29.5.1916.

| Cast to Dr. S. A. Smith.

2 Sept. 1916. Letter Etheridge to Dr. Smith, Miss
King has finished colouring casts for University.
£4.4.0,

L.1324 After cleaning—for Aust. Mus.
L.1325 After cleaning—for Prof. Smith,
Manchester.
| L.1326 After cleaning—for Mr. Joynton
Smith.

T.530

L.1327 Before cleaning—Mr. Joynton
T.509-10 Smith,
=HITEYT L1328 Before cleaning—Geol. Dept.

L Syd. Uni.
T.SJO{

L

T.615 L1324 (Stored at Shea’s Creek 8 Sept.
1956.—Ken Mayfield.)
(Located by Dr. A. Ritchie, May

L.1329 After cleaning—Geol. Dept. Syd.

ni.
L.1330 After cleaning—Anat. Dept. Syd.
Uni.

Dr Ritchie then came upon another letter
from Etheridge to David, dated S5th July,
1916. It says: “My Dear David. | send
some documents for your perusal. which
please return when done with. 1 found these
when overhauling the old papers of 1896, and
although the occurrence took place within
my Curatorship. the whole affair had
slipped my memory: evidently Mr. Crawford
did not obtain the ‘opinion of some Pro-
fessors’ (see his last letter). The whole
affair is curious!”
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1968.)
David replied on 6th July. 1915: “My
Dear Etheridge, Very many thanks for

sending me the interesting correspondence
with E. H. K. Crawford, which I now return.
He never let on to me that he had placed the
skull under offer to the Australian
Museum. . . .”

Dr Ritchie, of course, could not let this
rest, and within a couple of days located the
1896 correspondence. This reveals an epi-
sode in the history of the Talgai cranium
which 1 had never remotely suspected.
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Etheridge says the whole affair is “curious™:
but it is even more curious than that, because
Professors David and Wilson are recorded
as having been present (as Trustees) at the
Board meeting of the Museum on Tuesday,
6th October, 1896, when the Talgai cranium
was examined with a view to purchase, a
point which Etheridge either missed or
elected not to mention.

It seems best to let the correspondence tell
its own story:

28 Sept. 1896. R. Etheridge, Curator, to
Mr. K. Crawford, Waterloo, New England:
*1 see from the Walcha Witness that you
have in your possession, a petrified skull
supposed to be that of a blackfellow. 1 have
to ask you, on behalf of the Trustees of the
Australian Museum. if you would let me
have the loan of it for a short time. for the
purpose of examining it, or as a gift to the
collection in the Museum if you can see your
way to do it.”

2 Oct. 1896. Mr. E. H. K. Crawford to
the Curator, Australian Museum: “Your
communication No. 914 dated 28 inst. duly
to hand. In reply thereto I desire to inform
you that I have forwarded the *skull” alluded
to, to Messrs. Turner & Henderson of
Hunter Street Sydney. It will be on view
there for some time. | have sent it down in
order to ascertain its value. I am in
communication with some friends in England
on the subject and trust soon to hear their
opinion. I would not part with it unless 1
got a very tempting offer, as I am very fond
of collecting curios and have some rather
uncommon ones.”

3 Oct. 1896. R. Etheridge, Curator’s
Report to the Trustees, Australian Museum,
for Sept. 1896, 40 No. 9. (Submitted to
meeting of the Board, 6 Oct. 1896): p. 6
Fossil Human Skull: *“*Messrs. Turner &
Henderson, the well known stationers, send
for exhibition, & sale on behalf of Mr. E. H.
Crawford of Waterloo Station, near Walcha,
a ‘petrified” Aboriginal Skull. It is from the
Darling Downs, the calcareous sinter cover
leading me to believe that it comes either
from a swamp or spring deposit. The
sender is open to an offer for its purchase”.

Tuesday 6th  October 1896.  Trustees’
meeting. Present: The Crown Trustee (Dr.
Cox)—The Auditor General (Mr. Rennie)—
Dr. Belisario—Dr. Norton—Dr. Williams—
Prof. David—Prof. Wilson—the Curator and
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the Secretary. Minute Book 1896. p. 40
Curator’s Report, item 9 (ref. C.70/96):
“Fossil Human Skull was exhibited. It was
agreed to inform the proprietor that the
Trustees are ready to favourably consider
the purchase of the skull, but would like to
know what sum is asked for it.”

7 Oct. 1896. S. Sinclair, Secretary Aust.
Museum. to Messrs. Turner & Henderson.
Hunter St.: *On behalf of the Trustees I am
to thank you for submitting to them the
Fossil Human Skull forwarded to them by
Mr. E. H. Crawford. The Trustees are
much interested in it & think that the
Australian Museum would be a most suitable
place to deposit it, as it would be then
accessible for public information & scientific
description. They would be quite willing
to purchase it if your friend would be kind
enough to name a price.”

8 Oct. 1896. Etheridge to E. H. K.
Crawford: *On behalf of the Trustees of the
Australian Museum, | have the pleasure to
acknowledge the receipt of your letter of the
2nd inst. re ‘skull’. The skull has been
shown to us by Messrs. Turner & Henderson,
who have been asked to ascertain from you
what value you place on it.”

11 Oct. 1896. Crawford to The Curator:
“1 have the honor to acknowledge receipt of
yrs dated 8th inst. being No. 941. And in
reply thereto to state that owing to the fact
of my being in communication with some
friends in England about the Skull, I would
not like to put any value upon it until |
again hear from them. 1 will be probably
sending it home to a brother of mine who is
studying Medicine in London.”

13 Oct. 1896. Sinclair to E. K. Crawford:
“Your letter of 11th inst. is to hand, & I note
what you say regarding the ‘Fossil Human
Skull’.  We will be glad to hear from you
again when you have decided what to do with
it. If you should think of sending it out of
the Colony, 1 would be glad if you would
allow us first to take casts, photographs, and
measurements, and to publish an account of
it. For that purpose we would be glad to
have details as to where & how it was found.
The specimen having been found in Australia,
it is fitting that the first description of it
should be published in the Colony. I may
say your specimen is of great interest to
Anthropologists & Palaeontologists, but not
so much so from a medical point of view.”
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31 Oct. 1896. Etheridge to E. D. Craw-
ford: “I very much regret to find, on my
return from the Country, how little proba-
bility there is in our acquiring the ‘fossil’
skull sent down by you to Messrs. Turner &
Henderson. The specimen should most
unquestionably be deposited in some one of
the Australian Museums, and not sent out
of the Country, as its very condition forbids
it having anything but a small medical value.
Of course, its intrinsic value very much
depends on whether or no a reliable history of
its discovery, & the details of the latter can
be furnished by you. However, | shall be
glad to learn your final decision.™

30 Oct. 1896. R. Etheridge, Curator’s
Report to the Trustees, Australian Museum,
for Oct. 1896, 44 No. 10. (Submitted
Meeting Board 3 Nov. 1896) p. 6-7 Fossil
Skull: *'1 regret to say that the owner of the
‘Fossil’ Skull (Mr. G. D. Crawford) exhibited
at the last Board cannot be induced to give
a definite answer re the sale of the specimen.”™

Tues. 3 Nov. 1896. Trustees’ Meeting.
Present: The Crown Trustee (Dr. Cox),
The Auditor General (Mr. Rennie), Dr.
Belisario, Mr. Bradley, Prof. Haswell, Mr.
Hill, The Curator and the Secretary. Prof.
David sent apology for absence.

Minute Book 1896, p. 43 Curator’s Report,
item 6: *‘Fossil Human Skull—owner does
not wish to part with it to museum.”

18 Nov. 1896. Crawford to the Curator:
“In reply to yours of the 3lst ultimo re
fossil skull. 1 desire to state that when
sending it to Messrs. Turner & Henderson, |
did so with a view of obtaining (if possible)
the opinion of some Professors or others
interested in such subjects, as to its real
value. I had been informed that it would be
considered very valuable in England, hence
the reason for writing to my brother in
London. I am sorry to say that up to date
I have not received any rehiable information
on the subject. Therefore 1 am still at a loss
as to what to say concerning it. As to its
history all 1 can say is it was found by Mr
George Clark *of Talgai Station Queensland’
between 15 & 20 years ago in a gully off
Dalrymple Creek near Warwick. He was
searching for a suitable place to sink for
water when he came upon it laying in the
bed of the gully where it had evidently been
washed by a flood. 1 would sell it provided
I got its full value, but not unless—you are
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welcome to take photos of it & measure-
ments—but not castings.”

23 Nov. 1896. Etheridge to E. K. Craw-
ford, Walcha: *'I am in receipt of your letter
of Nov. 15th in relation to the fossil skull.
The value of the specimen from the Geologi-
cal standpoint is comparatively small from
the fact that it does not possess what we call
‘geological history’. Had it been found at
any depth in alluvial deposits, or in a cave
deposit the matter would have been very
different. Its osteological value is still less
from the fact of all the characters being
concealed by sinter. Will you meet us this
far—when you have made up your mind as
to price, give the Australian Museum the
first refusal.”

The Walcha Witness commenced in 1889,
The Public Library, Sydney, carries copies
only from 1898 to 1906. In reply to my
enquiry Mr E. L. Hogan, editor of the
Walcha News, wrote to me on 28th June,
1968, that the Walcha Wimess and the
Walcha News were both burnt out some
40 years ago; that as a member of the
Walcha Historical Society he had tried to
locate ecarly copies, but had had little
success.

However, Mr S. L. Larnach made a search
for me in the Public Library, Sydney, and
on page 744 of the Sydney Mail, Saturday,
10th October, 1896, found the following:

“The Week. A curiosity in the form of a
petrified skull of an aboriginal has been
received by Messrs. Turner & Henderson
from one of their customers residing at
Walcha. It was found some years ago by a
boundary-rider at a place called Dalrymple
Creck, on the Darling Downs, Queensland.
The skull was in the creek. The form of the
skull is well preserved though on one side
there is a hollow, indicating that its owner
had received a blow, which probably killed
him. The specimen is heavy and has
become a solid mass. Although the teeth
of the upper jaw are well preserved, the
lower jaw is missing. The shape of the
skull—a protruding jaw and low retreating
forechead—indicates a nature of almost
exclusively animal propensities.  This unique
relic of past times will be submitted to the
authorities of the Museum for inspection.™

I doubt if further evidence about this 1896
episode will come to light. It adds to the
adventures undergone by the Talgai cranium.
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I have already referred to the help of Mrs
Nell Jenkins in tracing the location of the
cranium over the years: she had told me
Mr Crawford managed Waterloo Station.
Walcha, from May, 1895, to December,
1898, which dovetails precisely with the
archives found by Dr Ritchie.

While these archives have added to the
story, they have added another puzzle.
The Talgai cranium in its encrusted state
looked like no other human fossil cranium
on record. If David and Wilson did see it
in 1896, I am certain they would have recog-
nized it in 1914 and | am satisfied the des-
cription in the Sydney Mail identifies it as
the same cranium. Were they, in fact, not
present, although the minutes say they were?
If they did see it, why remain silent in 19147
One can only conclude by saying one gets
used to mysteries with the Talgai cranium.

FURTHER READING

Burkitt, A. N. (1929): **Further Observations on the
Talgai Skull, More Especially with Regard to
the Teeth™, 19th meeting of ANZAAS, pp.
366-71.

Campbell, T. D. (1925): Dentition and Palate of
the Australian Aboriginal, Keith Sheridan Publi-
cation, Adelaide. 1930: In Hale, H. M., and
Tindale, N. B., Records of the South Australian
Museum, vol. 4, pp. 145-218.

Dubois, E. (1920): *The Proto-Australian Fossil
Man of Wadjak™, K. Akademie van Weren-
schappen, Amsterdam, vol. 23, pp. 1013-51.

Hellman, M. (1934): “The Form of the Talgai
Palate”, American Journal of Physical Anthro-
pology™, vol. 19, pp. 1-15.

Macintosh, N. W. G. (1967a): “Fossil Man in
Australia®, Australian Journal of Science, vol. 30,
no. 3, pp. 86-98. 1967b: *“*Recent Discoveries of
Early Australian Man", Annals of the Australian
College of Dental Surgery, vol. 1, pp. 104-126.

Smith, S. A. (1918): “The Fossil Human Skull
from Talgai., Queensland™, Philosophical Trans-
actions of the Royal Sociery of London.

BOOK REVIEWS

ASTRONOMICAL OBJECTS FOR SOUTHERN
TELESCOPES, by E. J. Hartung; Melbourne
University Press; pages x, 238. Price, $6.75.

The lists of objects in this book have been com-
piled as a result of many years of experience by
Professor Hartung. He has selected just over
1,000 objects from about 4,000 which have been
examined by him in the part of the sky accessible
to his telescope. A supplementary list of about
eighty objects within 40" of the North Pole has
been added to increase the usefulness of the book
for northern observers. The objects are listed first
in order of right ascension. Here the positions
are given for 1950 with the variations which enable
the positions to be found for other years and with
brief description. Then each object is given a
more complete description in lists under constel-
lations arranged in alphabetical order. Some
general information on the constellations is included
and the book ends with an addendum for northern
observers.

Some introductory chapters occupy the first forty
pages of the book. As is logical, these begin with
an account of radiation which provides the means
for transmitting the information from the celestial
bodies. Then follow chapters on stars, star
clusters, galactic nebulae and extra-galactic systems,
all of which are represented in the lists of objects.
These chapters bring together material to help in
the understanding of brief descriptions of the
respective objects in the main lists. Chapter 6 is
on amateur observing, and in it Professor Hartung
gives some very useful information from his long
experience as a telescopic observer. This includes
some advice on the choice of an instrument and the
mounting of it and on the observatory, clothing,
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lighting, and some accessories to assist observation.
A section of half-tone plates shows Professor Har-
tung’s telescope and observatory and thirty of the
more interesting and photogenic objects photo-
graphed at Mount Stromlo Observatory.

Observers who wish to extend their knowledge
of the sky and to make the acquaintance of the
objects about which they may read will find this
book a most useful reference.—Harley Wood.

CHILDREN OF THE DESERT, by Phyl and Noel
Wallace. Thomas Nelson, Sydney, 1968; 64 pages.
Price, $2.95,

Young children, of course, are ““naturals™ for the
photographer, and Aboriginal children are even
more ‘‘natural” than most. This book, by a
husband and wife from Melbourne who became
entranced by and deeply involved with the
Pitjantjatjara people of Ernabella Mission, Central
Australia, is outstanding because the authors really
know these children they photograph and write
about so sympathetically.

A handsome layout by Alison Forbes and
excellent colour printing (Hong Kong) make this a
first-class and reasonably priced gift book for
Australia or overseas.

But after browsing appreciatively through it, one
is left with the disturbing question: What will
become of these lively, intelligent, and very
distinctive young personalities? Will they be
enabled to lead constructive and fulfilling lives, or
will they be condemned to the fringe-dwelling,
outcast situation of their parents?—D. R. Moore.

Page 195




Macquarie Island’s main colony of King Penguins (Aprenodytes patagonica), at Lusitania Bay.
This view shows the steep slopes of the plateau and the tussock-covered flats of the southeastern

coast of the island.

[Photo: E. W. Dawson, New Zealand Oceanographic Institute.]

The Australasian Subantarctic Islands

By J. C. YALDWYN
Assistant Director, Dominion Museum, Wellington, New Zealand

Part

This is the concluding part of this article.

The first part, in our last issue, dealt mainly

with the Auckland Islands and Campbell
Island.

Macquarie Island

Macquarie Island lies some 350 miles
to the southwest of the Auckland Islands
and about 1,400 southeast of Melbourne.
It is a long narrow island about 21 miles
from north to south, with a width of up to
3 miles and an area of 46 square miles.
Though it is a little bigger than Campbell
Island (area about 40 square miles), it
rises to a height of only 1,423 feet.
Macquarie consists largely of an elongated,
steep-sided plateau between about 600 and
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800 feet high with flat or gently sloping
areas and occasional higher hills and
dissected valleys. There are narrow coastal
strips on the east coast and somewhat
wider strips on the west coast. The northern
tip of the island consists of an isolated
hill separated from the main part of the
coast by a low and narrow isthmus, across

parts of which waves can sweep during
exceptional  storms. The  Australian
National Antarctic Research Expedition

permanent station is located at the north
end of this isthmus. There are a number
of small lakes and shallow tarns on the
plateau, most with outlets leading to the
west coast. The whole plateau and its hills
show evidence of former glaciation, so a
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Pleistocene ice-cap is indicated. The land
flora and fauna should be considered,
then, as entirely post-glacial.

The climate of Macquarie Island is
unexpectedly uniform, with a yearly average
rainfall of about 41 inches and a mean
annual temperature of about 40° F. Relative
humidity is high, varying from 90 to 94
per cent, fogs are common, and average
daily hours of sunshine vary from less than
half an hour in June to just over 3 hours
in February. Such a climate is the most
important single factor affecting the sub-
antarctic environment. The lack of any
period of warm temperatures, the prevalence
of high winds, and the reduced amount of
sunshine combine to produce a habitat
most unfavourable for plant growth and
soil development.

As on the other islands, the fur seals
were all but exterminated by about 1820,
so that sealers from Sydney, Hobart, and
later New Zealand turned to elephant
seals, and finally penguins. for oil. With
some periods of inactivity when seal numbers
were too low to make returns worthwhile,
this exploitation continued until after the
First World War. The Antarctic explorer
Sir Douglas Mawson set up a radio and
meteorological station on Macquarie Island
in 1911 during the Australasian Antarctic
Expedition and this was  occupied
continuously until 1915. It was during
this period that the Commonwealth Fisheries
Investigation Ship Endeavour, well-known
for its marine biological work around
eastern and southern Australia, left the
island in a dense fog. after landing stores
for the 1914 party. and was never heard
of again. Mawson visited Macquarie again
in 1930 with the British, Australian, and
New Zealand Antarctic Research Expedition
(BANZARE) and was later able to persuade
the Tasmanian Government to terminate
the sealing licences and to declare the
island a wildlife sanctuary in 1933,

No further scientific expeditions visited
Macquarie Island until 1948, when the first
Australian National  Antarctic Research
Expedition (ANARE) party re-established
a scientific and meteorological station at
the northern end of the island. This station
has been permanently manned ever since
and has become one of the most important
centres for research in  subantarctic
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biology, especially in the fields of seal and
sea-bird populations dynamics,

The vegetation of Macquarie Island can
be divided into four main types: tussock
grassland is found on coastal flats and on
all steep, reasonably protected slopes up
to a height of about 1,000 feet: subglacial
herbfield with a single dominant Pleuro-
phyllum species occurs in sheltered valleys
and on moderately protected coastal flats
and slopes up to about 1,200 feet: peat
bogs and fens of various types have
developed on coastal terraces and valley
floors where the ground is saturated with
water to the surface: and tundra or feldmark
with low, moss-like cushion plants, which
occupies all the areas exposed to high
wind velocities—in other words about half
the island, including the major part of the
upland plateau. Gone here is any trace
of the altitudinal vegetation zones of the
type described for the Auckland Islands in
part 1 of this article. Gone, too, is the floral
diversity of the more northern subantarctic
islands (as mentioned before, Macquarie
Island has only thirty-eight vascular plant
species).

The birds of the islands

Seventeen species of albatrosses, molly-
mawks, and petrels are recorded as breeding
at the Auckland Islands. About fifteen of
these also occur at Campbell Island, but
almost certainly in greatly reduced numbers
compared with former abundance; nine
breed at Macquarie. On Campbell, sheep
have so modified the vegetation and ground
surface that burrow-breeding petrels are
confined to remote and mainly inaccessible
areas. The uniform vegetation resulting
from grazing is probably responsible for
the high population of Royal Albatross
( Diomedea epomophora) nesting on the open
tussock slopes at Campbell. A conservative
estimate gives 4,000 pairs nesting in any
one year, but as these large albatrosses breed
only every second year the total breeding
population of the island is somewhere
near 16,000 birds. The albatross breeding
at Macquarie Island is the Wanderer
( Diomedia exulans). This species was Kkilled
and eaten by the sealers and there are
only about a dozen pairs nesting each year
nowadays. Three penguins breed on
Campbell and Auckland Islands and four
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on Macquarie, but only one species, the
Rockhopper (Eudyptes  chrysocome), is
common to these three subantarctic islands.
Two of the penguins breed in thousands
on Macquarie Island, the large King
Penguin and the smaller, endemic Royal.
Their crowded colonies, with no green
vegetation surviving among the massed
birds, has been compared to city slums by
some observers.

Land and shore birds are varied, but
restricted in number, on the Auckland
Islands. There are thirty-two breeding
species, including some believed extinct,
but seven are self-introduced European
passerines. Macquarie has ten breeding, or
recently extinct, land and shore birds, only
three being introduced species. Of special
interest are Flightless Duck (Anas auck-
landica) on Auckland and Campbell Islands;
a snipe on the Aucklands; parakeets of the
genus Cyanorhamphus on the Aucklands and
recently extinct on Macquarie, and one or
more extinct rails.

Seals

The New Zealand Fur Seal (Arctocephalus
forsteri) 1s still present in slowly increasing
numbers on all three subantarctic islands
but the bulk of the population is now on
the southern coasts of the New Zealand
mainland. Hooker's Sea-lion (Neophoca
hookeri) no longer breeds outside the two
northern subantarctic islands, and its peak
population and dispersal centre is the
Auckland Islands, with the Enderby Island
colony being by far the largest with about
1,000 animals. This sea-lion, and Antarctic
seals such as the Sea-leopard and the Weddell

Seal, are recorded as casual visitors to
Macquarie.  The huge Elephant Seal
(Mirounga leonina) breeds at Campbell
Island, but Macquarie is its population
centre in this sector of the subantarctic.
There, an estimated 110,000 Sea-elephants
indicate the spectacular recovery of this
persecuted species during the last half-
century.

Sheep, cattle, goats, and cats have been
introduced and have run wild on Auckland
and Campbell Islands. Pigs are widespread
on the main Auckland Island but sheep
have now been cleared from this group.
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Adams Island, in the south of the group.
is free from all introduced mammals. There
are rabbits of many colours. including
black and ginger, on parts of the Aucklands,
and also on Macquarie, where they are
still slowly and destructively spreading.
The Brown Rat is abundant on Campbell
but apparently absent from the Aucklands.
where mice are abundant in its place.
Sheep, cats, rats, and mice all occur wild
on Macquarie Island. Feral dogs have
been reported from all these subantarctic
islands but do not seem to have survived.

The islands® future

What is the future of these interesting
islands? Firstly, there is an urgent need
to complete floral and faunal surveys,
especially on the relatively extensive
Auckland Islands. Then, as Professor G. A.
Knox, of Canterbury University, recently
said in a published symposium on the
future of the subantarctic islands, the more
detailed study of their biology and ecology
can begin in earnest. These islands, with
their isolation and their surviving plants
and animals, could be ideal open-air
laboratories of evolution. Their paramount
scientific interest, however, lies in the fact
that they represent, in part at least, some
of the few remaining island areas that have
avoided the destructive activities of man.
Therefore, we in Australia and New Zealand
have both national and international obliga-
tions to maintain and preserve them intact.
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SOCIAL BEHAVIOUR
EVOLUTION

A Welcome Swallow
feeding its yvoung in the
nest. The nest was con-
structed in the dark inside
a hut. The movement of
the nest caused by the
landing of the parent
produces gaping response
in the young. Note that
the young  are not
directing their response
towards the parent.
[Photo: Author.]

AND ITS

By JIRO KIKKAWA
Senior Lecturer in Zoology, University of Queensland, St Lucia, Brishane

few years ago. when there was a very
A severe drought, the
Queensland pond at St Lucia was one of the
few places around Brisbane where water was
still present, although there it was amost

completely covered with a thick layer of

floating vegetation. It was a paradise for
swamp hens, grebes, and jacanas, which
could anchor their floating nests among
weeds, well concealed from casual observers.
The jacana, sometimes called the lotus bird,
is an aberrant member of the waders and a
graceful denizen of lakes and ponds in the
tropical and subtropical regions of the world.
It has a body length of about 8 inches and
extremely long toes of more than 35 inches
from front tip to rear. With these long toes
the bird walks on floating plants, sometimes
with such remarkable speed that careless
observers have credited the bird with the
ability to walk on water.
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University of

As it is such a unique bird and sought after
by many of the bird-watchers of the world,
ornithology students could be proud of the
University of Queensland having a breeding
ground of jacanas within the campus. One
pair had three small chicks with them that
summer, and we often heard the parents’
alarm calls. The chicks would react
immediately by running to mother and hiding
under her wing. The mother was alert and
moved about quickly, then suddenly she
would start to run. On one occasion, when
she stopped some distance away we noticed
the chicks apparently emerging out of her.
We watched the bird more carefully the next
time she started to run. As she stopped and
looked at us we saw two pairs of legs sticking
out under one of her wings and one pair
under the other. She had been carrying
three young under her wings! We saw her
carry the young in this way several times;
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sometimes she would just lift them as they
hid under the wing and sometimes she
would run to them and pick them up by
crouching and spreading her wings.

No other birds are known to have this
habit, but many species of waders feign
injury to lure enemies away from their nests
and terns continuously attack mammalian
predators that intrude into their nesting
ground. There are, in fact, very many
elaborate protective behaviour patterns
exhibited in the parental care of birds.

These extraordinary behaviour patterns
may be described in dull objective words
expressing motor patterns involved, or may
be interpreted in terms of motivation,
hormonal distribution, and external stimuli.
When the latter is done, the parental
solicitude, courage, and intelligence of birds,
seemingly so persistent and far-sighted, are
reduced to intricate patterns of instinctive
behaviour, inherited from generation to
generation. Strictly speaking, not all of
these behaviour patterns are inherited and
not one of them is inherited in its entirety.
In other words, although the general pattern
of such behaviour is stereotyped within a
species, there i1s much variation in minor
details which cannot be accounted for
entirely by the genetic components. These
minor details contain some elements of
learning and adjustment.

Ethology

The study of animal behaviour is called
ethology, and people who study it from the
animal’s point of view are identified as
ethologists. Ethologists are interested in the
behaviour of whole organisms. whereas
neurophysiologists  are interested in
mechanisms of behaviour within organisms
and avoid “anecdotes”. If you study animal
behaviour with an ultimate aim of under-
standing human behaviour, you are a
psychologist and not normally expected to
know the biology of animals beyond hens,
rats, dogs. and monkeys. Such is, of course,
nonsense, and yet it is only recently that
students of animal behaviour realized that
these divisions are not based on logical
consequence but on the different approaches
representing  different  affiliations  and
traditions within each discipline. Therefore.
there is much to be gained by examining
themes and methods presented by workers
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of different fields. In fact, the modern
study of animal behaviour is fast becoming
inter-disciplinary.

For example, we may ask the following
questions in the study of social behaviour.
How did such elaborate behaviour as the
parental care of birds evolve, and. more
generally, how did social co-operation among
animals, such as societies of ants and bees
and flocks and herds of animals, develop?
And how did our own behaviour in complex
societies originate? These questions cannot
be answered by the anthropomorphism and
teleology found in the old art of bird-
watching, which we may call “ornithetics™ to
distinguish it from scientific ornithology.
We now must abandon anthropomorphic
descriptions which suggest human motives
and concerns n  ammals, and avoid
teleological interpretations which imply
untested purposiveness in animals.

How, then, do we study the evolution of
social behaviour? By social behaviour we
mean individual behaviour that potentially
or actually affects the behaviour of other
individuals. In other words, it has to do
with more than one animal. and we are
interested primarily in the members of the
same species which form a communicator-
recipient system in their social behaviour.
Social systems that result from individual
social behaviour also evolve as well as act as
selective agents of individual behaviour, but
this aspect will not be dealt with here.

The theory of evolution, simply stated.
attempts to explain the following processes:
(1) the origin of genetic variation in a
population. (2) the inheritance of the stored
variability, and (3) the erosion of variation
by selection and errors of sampling (mating).
Just as great morphological diversity of
organisms is produced in this way, physio-
logical and behavioural properties emerge
from the same processes. The only difference
is the greater interaction between the innate
and non-genetic components in the latter.
Therefore, depending on whether the
behaviour in question is largely innate or
largely learned, the mechanisms of evolution
to be sought are different. The evolution
of man’s social behaviour is almost entirely
cultural and, although component patterns
may be inherited genetically, cultural trans-
mission in the social environment has the
generating power of evolution. Of course,

Page 201




cultural evolution is not entirely man’s
edifice; higher animals can also transmit
habits culturally. For example, a local

population of muskrats in America learned
to store Indian corn in winter and thereby
survived food shortages through several
winters. However, after one particularly
severe drought most of the local population
was wiped out. The generation, which
survived, did not know about the corn and
so did not utilize it. Consequently, they
suffered greater mortality through the
following winter. Similarly,  Japanese
workers have recorded the spreading of a
potato-washing habit among monkeys in a
wild population, after a single individual

™~

A hand-reared male Zebra Finch courting a
child. [Photo: Author.]

developed the habit or copied it from man.
If the advantage of such habits is persistent,
their cultural transmission through genera-
tions or any genetic change of behaviour
patterns in this direction will be favoured by
natural selection.

Imprinting
In the study of interaction between
experiences and innate social behaviour,

ethologists and psychologists have recently
drawn together to analyse an extraordinary
form of learning called “imprinting”. At
first ethologists made systematic observations
of imprinting. Heinroth found that young
geese reared from the egg in isolation
produced a “following™ response to their

Page 202

human keeper or to the first relatively large
moving object they saw. They follow man
or these objects as they would their parents.
Imprinting need happen for only a few hours
or even only a few minutes for the young bird
to accept a man as its proper associate and to
retain him for the rest of its life. They take
to human beings as both parent-companions
and fellow members of the species, and at

maturity will even direct their sexual
behaviour at man.
Imprinting produces this *“following™

response in many species of birds, although
this tendency seems stronger in more social
species than in solitary species. The Zebra
Finch, a very social species, could be made to
associate with human beings and not to
respond to the behaviour and calls of its own
kind. One such bird even sang a courtship
song at the sight of a man and attempted to
copulate with his fingertips and ear lobes.
If voung birds are reared together they will
be imprinted to each other so that instinctive
social behaviour will be directed at nest-
mates. The original notion that imprinting
is strictly limited in time and direction and is
not reversible does not always hold. In
some species, at least. the imprintable period
is much longer than previously thought, and
further. is affected by other forms of learning,
such as habituation and cenditioning.  What
makes it so rigid seems to be that the develop-
ment of a fear response inhibits the ability
of imprinting, which under natural conditions
helps young birds to be imprinted to one
kind of moving object—the parents.

However, if overt fear responses are
reduced by a drug such as chlorpromazene
the sensitive period for imprinting may be
extended. In the same way, habituation
may remove the fear response to humans
who provide food for the birds in isolation.
As a result of frequent feedings, young birds
may be imprinted to new foster parents and
lose the image of their true parents to which
they were initially imprinted.

Significance of imprinting

Since all innate social behaviour requires
recognition of fellow members and imprinting
seems to contribute much to this function, it
has great significance in the study of social
maladjustment and mis-orientation. At the
same time, since manifestation of social
instinct depends on this peculiar form of
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learning, especially in many higher animals
with well developed sociality and parental
care, the study of imprinting has a promising
future in revealing the releasing mechanisms
of innate social behaviour.

Some American psychologists studied the
infant-mother reaction in the laboratory by
depriving new-born rhesus monkeys of their
real mothers and providing them with
substitute mothers made of various materials.
These monkeys showed a preference for a
soft terry-towelling “mother™ over a wire-
frame ‘‘mother” when offered the choice
between the two. even though a milk bottle
was provided on the wire-frame. In their
adult life an extraordinary interference with
their instinctive behaviour in reproduction
was found. They showed abnormalities in
their responsiveness to the opposite sex, not
only amongst themselves but also to normal

individuals which were known to mate
successfully in the past. Many of these
motherless monkeys did not succeed In

bearing progeny and those that did turned
out to be very poor mothers themselves,
ignoring or ill-treating their own young.
The innate social behaviour pattern of mating
was thus modified by experience.

Influence of experience

Among wild monkeys or Zebra Finches
the dependent young will not survive if they
are deprived of their parents (they are rarely
adopted) and natural selection must operate
strongly against the inheritance of even a
slight propensity for abnormal behaviour in
reproduction. Psychologists  have  also
demonstrated that many of the variations in
normal sexual behaviour in guinea-pigs are
genetic and it is possible to establish different
breeds regarding the components of the
sexual act. Yet they could also interfere
with the normal mating behaviour of
individual rats by conditioning, and produced
homosexually oriented rats! All this means
is that even such innate social behaviour, so
important in the maintenance of species, can
be influenced by experience, early experiences
sometimes resulting in failure to reproduce.

Needless to say, not all instincts are
apparent when animals are born. In fact,
many instinctive behaviour patterns required
for survival and reproduction are not
functional until they are “matured”. For
example, young birds start pecking at various
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objects while they are still fed by parents and
long before they can eat by themselves. The
act of pecking is innate, but when it is first
elicited it cannot satisfy the biological need
of the bird.

Moreover, many instincts are matured in
a particular order. Animals, like most of
us, cannot do more than one thing at a time,
and they are only capable of doing it when
in the *mood™. They have to be internally
“motivated”. Therefore, maturing of
instincts means that motivation does not
occur, or is prevented until an appropriate
time. Early motivation is weak or imperfect.
although play sometimes functions as an
outlet through which its proper act is
facilitated. In the case of change in the
instinctive response to the same stimulus,
nervous mechanisms are suddenly altered.
Most of the song birds spend about a
fortnight in the nest, during which time they
are imprinted to their parents and develop
fear responses to other moving objects that
approach the nest. Up till about 10 days old
their response is to crouch flat and motionless
in the nest. After that the same external
stimulus makes them fly out of the nest.
This premature leaving is an innate response
as much as crouching. The adaptive
significance of the behaviour is not hard to
appreciate if you think of the chances of
their survival. While they are still small,
leaving the nest means certain death and,
although they may all be killed in the nest,
by adhering to the nest there may be a slight
chance that the predator will not take all of
them or that the parents may return in time
to save one or two of them. On the other
hand, when they are old enough to fly a few
feet at a time. the chance of survival is
greater outside the nest than inside when the
nest is raided by a predator. When the
danger is gone the parents will return to call
them from their hiding places and lead them
to safety. Admittedly, life is not easy for
prematurely fledged young. which are to
suffer increased hazards. but they would
still have a better chance of survival than if
they stayed in the nest at the time of the
attack.

Patterns less rigid

In social behaviour co-ordinated innate
patterns are not as rigid as the sudden
change of the fear response, because the
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selective forces exerted are not rigid and
because, as in imprinting, the interaction
between the animal and its social environment
is important in survival and successful
reproduction. For example, young birds.
after leaving the nest, stop gaping sooner if
they are fed infrequently and given a chance
to peck at food themselves than if they are
fed frequently so that they are never strongly
motivated towards feeding by themselves,
Feeding requires certain skill which has to be
learned, and this training is necessary before
they can completely drop their earlier
instinctive response of gaping. It is not
difficult to see the advantage of not having
the rigid timetable of change-over of instinc-
tive acts when maturing depends on variable
environmental conditions and parental
responses.

Thus the natural selection of innate social
behaviour is complex, involving interactions
between communicators and recipients, both
of which are independently affected by the
maturing processes of instinctive behaviour
and experiences in various environmental
conditions.

Origin of innate social behaviour

Let us now consider the origin of such
behaviour. We have seen that animals
cannot do more than one thing at a time.
They are, at any given time, engaged in one
activity which involves only a few different
movements. For example, they may be
sleeping, drinking, or chasing other animals
from the territory, but there are not many
ways of sleeping, drinking. or chasing. They
use certain basic motor patterns which may
be varied in different situations. Even in a
monkey the number of all behavioural
patterns, including significant variations, is
about 200. The instinctive acts that produce
instinctive reactions in other individuals are
not very many. When an inventory of such
acts is made for any species, we find that many
components of such behaviour patterns are
almost identical or similar to other innate
behaviour patterns which are not social.

In other words, in their origin the com-
municatory behaviour patterns seem to be
borrowed from the instinct to which they
were initially exclusive and functional.
Fluffing of feathers, which is normally a
response of birds to cold weather, seems
irrelevant when it is produced in front of an
aggressive bird, but there are many irrelevant
acts of this nature in social behaviour. The
male Zebra Finch, during courtship, may
suddenly wipe its beak on a perch: a
depressed girl may unconsciously go to a
dressing table, and a puzzled man may scratch
his head. Such irrelevant activities are often
displaced from instinctive toileting behaviour
—care of body surface. Supposing someone
watching you comprehended such an out-of-
context act as a signal and unconsciously
responded to it with behaviour displaced
from some other instinct, would it be
appropriate to the situation? If you can
imagine such a situation, it is not hard to
understand the significance of the displaced
activity in the evolution of social behaviour.
We may now say that displacement activities
are probable sources of innate social
behaviour. There are other conceivable
sources, such as intention movements which
co-ordinate group behaviour and ambivalent
behaviour which shows conflicting tendencies
of different drives. Attempts have been
made to explain the origin of complicated
displays and the parental care of animals in
terms of these sources, but the principles of
the ritualization of these derived activities
are far from understood. All we can say at
this stage is that the study of evolution of
social behaviour has a strong foundation
built by ethologists and is now beginning to
flourish with contributions from workers in
many different fields.

FURTHER READING

Broadhurst, P. L., 1963. The Science of Animal
Behaviowr (Pelican Original).

Lorenz, K., 1966.
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On Aggression. London.
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Fig. 1: A, Lasaea australis; B, the animal of Lasaea species (the arrows show the direction of

water currents); C, Lodderena minima;

species: F, Noroscrobs (Microfossa) incidata,

D, Crassitoniella flammea;: E, the animal of Eatoniella
G, Estea olivacea

H, head of Estea species;

I, Merelina cheilostoma.

MINUTE MOLLUSCA

By W. F. PONDER
Curator of Molluses, Australian Museum

ANY people have at some time been
M interested in gathering shells. Some
are enthusiastic collectors, carefully fossick-
ing at every opportunity for rare and delight-
ful molluscs. There are, however, only a
few collectors who notice those tiny shells
less than about 3 mm high, which exist in
such a profusion of species of indescribable
delicacy and form. Fronds of seaweed and
the undersurfaces of stones may have tiny
gastropods clinging to them, or minute
bivalves hanging by a few gossamer-fine
threads.

A few minutes spent rinsing seaweed or
brushing the undersides of stones in a bucket
of water is a most productive way of obtaining
quantities of living material. Subsequent
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picking over the residue with the aid of a
hand lens or low-powered microscope will
often reveal a great variety of species.
Sublittoral forms may be gathered directly
by dredging or indirectly by sorting the fine
beach drift known as shell sand.

The storage of micromolluscs presents few
problems. One of the easiest and cheapest
methods is to use glass tubing which can be
broken into short lengths after nicking with a
file. The specimens and labels can be placed
in the pieces of tubing, which are then
plugged with cotton-wool. The label should
have the information facing outwards so that
it can be read without having to be removed
from the tube. It is also a good idea to
keep some live-collected material preserved
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in 70 per cent alcohol. These specimens
can also be stored in glass tubing plugged
with cotton-wool and the tubes placed in a
large, wide-necked bottle filled with alcohol.

The following discussion was written with
the New South Wales fauna in mind. The
student of micromolluscs in this area has a
great advantage over those in other States
because of the excellent publications of the
late Mr Charles F. Laseron.

Space does not permit even a list of all the
kinds of minute molluscs likely to be en-
countered on the Australian seashore, but
brief mention of the most important and
interesting families will be made.

There are several families of the Bivalvia
that contain mostly small species. Of these,
the superfamily Leptonacea is the most
important and contains the families Lepton-
idae, Erycinidae, and Galeommatidae. They
are particularly interesting because some
species develop commensal or even parasitic
relationships with other animals, usually
crustaceans, other molluscs, echinoderms, or
worms. The shells of many of the species
are very thin and fragile and, in a few of the
parasitic forms, have become internal and
vestigial. Thus, a sort of bivalve slug has
been developed. Most species, however, are
free living, one of the commonest being the
pink Lasaea australis (fig. 1. A)., which is
found nestling in profusion in crevices, under
stones, and in compact coralline weed. If
some specimens of Lasaea are placed in a
dish of seawater. the narrow foot on which
they crawl about like gastropods (fig. |, B)
can be seen to emerge. In addition, a short
siphon appears in front through which a
stream of water is drawn into the mollusc.
This is unlike the condition in most bivalves,
which draw in water behind. Efficient
mobility, coupled with temporary byssal
fixation and the anterior inhalent water
supply, are characteristics shared by all
leptonaceans, and have been the chief factors
which have made possible their successful
adoption of commensalism.

The most characteristic minute gastropod
groups living on southern Australian shores
are the families Rissoidae and Eatoniellidae.
Rissoina, a thick-shelled rissoid with a tall
spire and peculiar D-shaped aperture, is
probably familiar to most shell collectors, as
the species of this genus are readily observ-
able by the naked eye. The animal has an
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extensible snout with which it thrusts its way
through the sand and detritus as it feeds.
Its food consists of foraminiferans and
fragments of coralline algae which are
relatively huge in relation to the animals’
mouth. The stomach is especially modified
to receive and store these large food particles.
A similar type of stomach and feeding
habits are found in a number of genera of the
Rissoidae (fig. 2) which are placed in a
separate  subfamily,  the Rissoininae.
Another subfamily, the Anabathroninae,
contains abundant forms like Estea species
(fig. 1. G) and Notoscrobs (Microfossa)
incidata (fig. 1, F). These are solid, pupate
or conical shells with heavy apertures and
are red, brown or yellow in colour. Their
tentacles are characteristically short with
swollen ends (fig. 1, H). This feature helps
to distinguish the Anabathroninae from the
true rissoids. which have long, parallel-sided
tentacles. The true rissoids (Rissoinae) are
not common in Australia. though they are
dominant forms in the Northern Hemi-
sphere. The animals in these two sub-
families are microherbivores, or microdetritus
feeders.

Many species of small molluscs are able
to crawl beneath the surface film but this
ability is especially marked in the rissoids and
the eatoniellids. In addition, they can spin
threads of mucus which they are able to
crawl down.

The eatoniellids (fig. 1, D, E) are related to
the Littorinidae, the periwinkle family.
whereas the Rissoidae are placed in a
separate superfamily. The eatoniellids, like
the rissoids, are furnished with special pedal
glands which produce copious quantities of
sticky mucus. This enables them to cling
successfully to seaweeds, even on surf-beaten
shores. They feed on minute plants and
detritus covering the surface on which they
live. Their shells are smooth and conical,
having all of the features of simplicity. The
animals of this family have long tentacles
(fig. 1, E), which lash up and down as they
move about. The operculum bears a strong
peg. to which is attached a powerful retractor
muscle. A similar structure has been devel-
oped independently on the opercula of several
other families of minute prosobranchs and
in one group of larger molluscs, the neritids.

The Cyclostrematidae have depressed.
usually white shells which are variously
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Fig. 2: A, Risseella
(Heterorissoa) punicea;
B, head of Rissoella
species;  C, Helisalia

liliputia; D, head of
Omalogyra species: E,
Curveulima species; F,
Chemnirzia species: G,
Oscilla tasmanica.

sculptured or smooth (fig. 1, C). Although
there are many species and genera recorded,
they are not usually commonly encountered.
The Vitrinellidae closely resemble the cyclo-
strematids but are allied to the rissoids,
whereas the latter family is related to the
top shells (trochids). Vitrinellids have one
or two pallial tentacles emerging from the
shell aperture, while the cyclostrematid
animal has the foot fringed with a number of
tentacles. The placement of many species
and genera currently in these two families is
in doubt because of the general similarity of
their shells, but observations on the living
animals would help to rectify this state of
affairs.

Two interesting families that show rather
uncertain relationships with the sea slug
group are the Omalogyridae and Rissoellidae.
Neither of these two families is included in
recent lists of Australian mollusca, although
both are actually represented in the fauna.
The globose, glassy-shelled species known as
Heterorissoa (fig. 2. A) belong in the Risso-
ellidae, while the discoidal, reddish-brown
species of Helisalia are omalogyrids. Both
genera are common living on seaweed in
N.S.W. The characteristic head structures of
both of these families are shown in figs 2, B,
D.

Two groups of parasitic gastropods, the
Eulimidae and the Pyramidellidae are super-
ficially similar to one another, with their
tall, spired shells and small size. The
Eulimidae, which are true prosobranchs,
have a glassy, smooth shell (fig. 2, E) and are
equipped with a long proboscis. They
usually feed suctorially on specific host
species, frequently echinoderms.  Some
forms closely allied to the eulimids have lost
the foot and are permanently attached to the
host, while others have become internal
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The pyramidellids, however, un-

parasites.
like the eulimids, show a remarkable diversity
of shell form. both in sculpture and in shape

(figs 2, F, G). They are, in most cases.
readily recognized by their peculiar reversed
embryonic whorls and plait on the inner
part of the aperture. These features., to-
gether with their anatomy, show that they are
related to the opisthobranch gastropods.
The living animals usually have their eyes
placed on the inner sides of triangular
tentacles, while the eulimids and the rest of
the prosobranchs have the eyes on the outer
sides of elongate tentacles. Most of the
Pyramidellidae also appear to be parasitic,
feeding suctorially, like the eulimids. on
echinoderms, but also on worms and
molluscs. with their long proboscis. The
hosts of these parasites are very poorly
known in Australasia and any observations
on host-parasite relations would be valuable
information.

Some families of which the members are
typically of large size have produced minute
species, presumably by neoteny. This is a
process in which a juvenile stage becomes
sexually mature and thus retains the advan-
tages of the juvenile form—in this instance.
small size and greater mobility. The genera
Chlamydella and  Cyelopecten of  the
Pectinidae (scallops) and Cuna in the
Crassatellidae are clear-cut examples of this
phenomenon. Some families have probably
been derived by neoteny, an example being
the Condylocardiidae from the bivalve
family Carditidae.

Small size enables many environments to
be colonized that would otherwise be
inaccessible to molluscs. Crevices, algal
turf, the filaments of fine algae, beneath
closely packed stones, and other unlikely
habitats become available to a small animal.
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In addition to enhancing the opportunity for
commensal and parasitic modes of life,
otherwise inaccessible food supplies are
made available. Some sea slugs have even
become members of the interstitial fauna
and slide between sand grains on beaches
along with the other highly-specialized
animals of this environment. Some have
lost all outward molluscan appearances and
resemble minute worms.

Much work needs to be done on the
systematics and biology of the minute
Mollusca of Australia. References are very
scattered and identification of material is
greatly hindered by inadequate descriptions
and illustrations of described species.

[The drawings in this article are by the
author.)
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