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~:e Black Hel~et ~hell ( Cassis madagascariens is ) . It is from this s pec iies tha t the finest cameos a re c~t . 
e s hell derJves u s name from the d arkness of the bas ic layer . Like o the r he lmet s he lls, this 15 

found only in the T ropics and Is of compa r a tive ly r ecent origin. 

[Photo.- 0. C. C'l ,,tlou. 
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Editorial. 
A Marine Biological Station. 

THERE are many problems of marine 
biology which can be solYed on ly by the 
aid of a properly cqui ppcd station wh<'l'e 

the animals can be studied in t he li ving or 
fresh condition. Practically CYC'ry country 
with a ::;caboard except Australia can boa ·t 
of at least ono marine laboratory, bul 
Aust,ralian students arc still without this 
valuable adjunc·t to rcscarch . 

As long ago as 1 7< th<' c ·tabli.'hmcnt of a 
zoological station on t hr ::;horcs of Port 
.Jaekson was mootell. Baron J\liklouho­
~Iaclay, a di tinguishcd Hus~ian .-cien tist. 
then r<'sident in 1 ydnry, in addre ·. ing 
the Linncan Society of New Sout h vYalrx 
used t hcs«:> words , '· N<'xt after thr tropic!-> 
the widest field offered to the i 1westiga to1· 
of nature, and consequently thc tnost .·uit­
ablc region for the cstabli .. hment of 7.oological 
stations, is Australia, with a fauna .'O intcr­
E>sting, so important, and so Ycry far frorn 
sufficiently known, c-spce ially as rcgard<5 a n­
atomy and physiol ogy. Huch l1. country 
would he the placE' for a zoological . tation 
or to spf'ak m ore con-cctly, for sc\·cr:ll such 
stations.' 

His sugg<'sLion was con8idcred hy a com­
mittee of the Society, Y:ho reported that. the 
proposul was an excellent one and should be 
acted upon without delay. Cel't::tin steps were 

taken. a sum of money was raised, and trus­
tees appointed. A t<'mporary station was 
actuaJLy establ i bed on the Military Reserve 
at Watson 's Hay, Baron Miklouho-Maclay 
being placed in charge, hut after a short time 
it wa di continued . 

Again in the early 'nineties the project 
was considered, togothC'r with a, proposal to 
e~tab lish an aquarium, and, from a Parlia­
mentat'Y Paper dated 1 92 and addressed to 
the Minister fo l' PLlhlic Instruction, we learn 
that t he Tl'uslce~ of the Australian Museum 
met S<'\'Cral time as a committee in conjunc­
tion wilh the Commis ioner of Fisheries, the 
'Trustees of the Marine Bioloaioal Station 
the Dir<>ctor of t he Botanic Ga~dens the Su~ 
periniendent of Technicl'J Education: and t he 
Curator of the Technological Museum, and 
pr~sc~tcd a rcpo1·t recommending that a 
hmldmg should he erected on tlte east side 
of Farm Cove between the Botanic' Gardens 
and ~!-rs. }Jacqua~ie's Uhair , to serve as a n 
aquariU.tn and'-" b10logico.l station. But the 
suggestion was not carried out. 

The lack of such a station has often been 
felt, and indeerl it is not to our credit that here 
where the marine f.anna is se:cond to none i~ 
interest and importance, and where the facili­
tie~ fo~ its. csta.bli ·hmC'nt are of th~ highest, 
a n mst1tut10n of this kinrl is still in the future. 
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The advantages ofTcrrd hy marine biologi­
cal stations are mally. lt i ·only in su<.:h lab­
oratories that stuclC'nts can examine delicn.tc 
organisms anrl stu~y their development, 
physiology: and . mmute ::>tructurC'. .Ma.ny 
phases of mari~elife, for example the response 
to various cnnronmental factors such as trm­
perature, light, salinity, cannot be n.~equatcly 
investiga.t.ed on mul'3eum mat<>nal. The 
spawning habits and rate of growth of cn~s ­
taceans and fishes: the lar~al stages and hfc 
histories of moJlu,cs, . echinod<'rms, '.vorms, 
and many other aq uatJc creature;;; are Impor­
tant objects of rese}~rch not _merely from the 
purely scientific pomt of vww, but also on 
economic ground·. . 

We arc ignorant rC'gardmg thf:' nature of the 
food of our edible cru. tacea a.nd fishes. ~~ 11 
animal life ultimately depends on the maten al 
and energy stored in plants, but t~e b~sis 
of oceanic life is the plankton (float.mg hfe) 
of the sea. We know hut ljttle rega.rcling 
the composition of the p~anl,; ton character­
istic of Australian occamc waters, but the 

study of these organism.·, wh ich are largely 
microscopic, would b0 great ly stimulated had 
we a properly organise(! marine laboratory. 

Other useful purposes whiuh could be 
served hy a marin<' station would he to supply 
specimen.CJ for univer~itv a nd other cla~ses 
and for mu cum.· . and t~ col lect data regard­
ing migration of fi. ·h('S. 

I t is doubt ful wheth er Fa.rru Cove would 
now be t'cgarded a. a suitable site; ::;hi pping 
has developed Ycry c onsidcra bly since l x9(), 
ancl the harbour waters, particularly on the 
southern shor es of Port J ackson arc not so 
free from pollution as t hey were thirty years 
ago. It is a desideratum t hat a marine 
biological station shoulil h~ve a supply of 
the purest sea water, and that diver. e natural 
features such as l::llgoons, rod<y promontories, 
sandy a.nd muddy bottoms, should be in 
close proximity. It should however br pos­
sible to find somc·where along the many miles 
of foreshore afforrl.ed by Port Jackson a spot 
where most if not all of the necessary condi­
tions could be obtai nect. 

Notes and News. 
At the September meeting the resignations 

of Mr. E. Wunder lich, F.R.A.~ '., President 
since December, 19:2.3, and of Sir William 
Vicars were accepted with great regret. 
Mr. Wunderlich has been n-. t rustee ~ince 
1914 and took a dc<>p interest m the affa1rs of 
t he museum, to whirh he has made m3:ny 
uenerous donations, the most valuable bemg 
the aboriginal group consic;;ting of three 
figures. Sir William. \'icars ~c.came a trus~ce 
in 1923, and his busmcss abthty and advice 
were highly appreciated by hi.· colleagues. 

Among those who have visitC'd the Museum 
during the last thrcC' months were Dr. Rad­
cliffe Brown , newly appointed Professor of 
_<\nthropology a.t the University; 1\Tr. Donald 
Campbell , Protector of Aborigines, Alligator 
River District, Northern Territory ; Mr. Ed­
wa.rd 0. Armitagc. F.E. ·: ~[elbourne, who is 
keenly interested in the study of greenstonc 
and jade; Dr. W. :V.IacGillivray, Eroken H ill , 
t he well-known ornithologist; Messrs. 0. A. 
Jones, B.Sc. and A. E. Denmcad, B.Sc. of the 
University of Queenl'lland, who examined our 
collection of Palaeozoic fossi ls; Mrs. Richards 
of San Francisco, who is studying the Pacific 

island peoples ; l\Ii~ · Ida D;.nvson , who has 
travelled exten~ively in South America, and 
who presented a coHe<.:tion of Patagonian 
stone implements. 

An exhibit of unmmal interest has been 
in. talled recently. This is a collection of skull 
casts of prehistoric races of man ranging from 
Pithec.anlh'ropus e·rectus, the so called .. ~-\pe 
l\ian " of Java, to the Cro-1\iagnons, the 
fine ta ll race wh ich succeeded Neandcrthal­
oid ma n in Europe. Special interest attaches 
to t he·' Dawn Man>,. Eoanllwopusdawsoni. of 
pjJ tdown, the R h odesia.n skull from Broken 
H ill, a nd t he Talgai boy of Queensland . For 
comparison an a boriginal skull from vVc. tern 
Australia, showing som e vcr v primiti ,.e fe-a-

. t ures, is included . ~ 

The acquisition of the collection of fossil:-; 
and r ecent shells made by l\lr. Yarney Parkcs 
makes an important addition to t he pala.ron­
tologica.l anrl conch ologica.l section . :\(r. 
Parkc: ha.s be('n a k een <.lnd discriminating 
collector since boyhood. and the collrction 
contains many superb specimens, particu ­
larly from t he Pcrmo-carboniferous of tlH' 
South Coast of New South ~7n lcs . 
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Obituary. 

THE sudden death of :Nlr. Charles Hedlcy 
which occurred at his residence, " Nuku­
]a.ilai," lVIosm.an, on September 14th, has 

removed from our midst one of Australia's 
most eminent scientists and one who was 
deservedly popular among a large circle of 
friends both bore and abroad. 

He was born in England in 1862, and spent 
much of his youth in t he south of France 
and in Switzerland. He ca.me to Australia 
as a young man and was for some time on the 
land in Queensland. But, natural history 
always had a strong attraction for him, and 
in 1889 he entered the service of the Queens­
land Museum, Brisbane, and later , as natural­
ist, accompanied Sir William Macgregor on 
an expedition to British New Guinea. In 
1891 h e removed to Sydney and became at­
tached to th e Australian Museum, where in 
1896 h e became Conuhologist and in 1908 
Assistant Curatm·. In 1920, on the death of 
R. Etheridge, .Junior, h e became Acting 
Curator and subsequently Principal K eeper 
of Collections. H e resigned in 1925 to 
become Scientific Director of the Great 
Barrier Reef Investigation Committee and 
was still in the ser vice of the Committee at 
the t.ime of h is death. 

Mr. H edley was recognized as one of the 
world's leading conchologists, and there were 
few branches of zoology of which h e dicl not 
have an extensive knowledge. H e was a.n 
accomplished botanist and ethnographer, 
and had made a profound study of zoogeo­
graphy, in which he wc.ts an acknowledged 
leader. 

Mr. Heclley was an intrepid and seasoned 
explorer: he had travelled widely and had 
made many extended trips to Torres Strait, 
New Guinea, and various Pacific islands, and 
few m en had a more intimate knowledge 
of the Pacific and its inhabitants . In 1896 
he accompanied the Royal Society of Lon­
don's expecUtion to bore the Funafuti Atoll 
and made important contributions on the 
ethnology and natural history of the island 
to the Memoir* issued by the Trustees of the 
Australian Museum. 

•)temoir 11 f. ·• The Atoll of Fonaiuti," 1896-1900 . 

He was a Fellow of the Linnean and lVIala­
cological Societies of London, and Honorary 
Member of the New Zealand Institute, and of 
the R oyal Societies of Victoria, Queensland, 
South Australia, and Western Australia, and 
a Corresponding Member of the Academy of 
Natural Sciences of Philadelphia. He was a 
past President of the Royal, the Linnean, and 
Royal Zoological Societies of New South 
Wales. In 1916 he gained the Da\Dd Syme 
Prize for Scientific Research and in 192!5 the 
Royal Society of New South Wales awarded 
him the Clarke Memorial Modal, the highest 
honour in its gift. 

He was completely absorhed in his work 
and was always ready to make sacrifices in the 
interests of scientific advancement. He was 
a most generous donor to the Australian 
Museum both in specimens and works of 
reference, and many of his collecting trips, 
which invariably yielded a rich harvest of 
results, were :financed by himself. 

Mr. H edley was invariably courteous and 
kindly, and his charming personality and 
accomplishment as an expositor and conver­
sationalist had endeared him to a large num­
ber of friends. He was always helpful to 
younger workers, many of whom acknowledge 
theit· indebtedness to his encouraging assis­
tance and advice. He was exceedingly 
energetic and took great pleasure in long treks 
on foot through the bush and by the seashore 
and those who were pri\Dleged to accompany 
him on his walks derived great enjoyment 
from his entertaining and informative con­
versatimt. 

Only recently M.r·. Hedley returned to Syd­
ney from Queenslan.d and wa-s happily making 
prepaTations for a trip to .Japan as one of the 
Australian representatives to the Parr-Pacific 
Science Congress. He contracted a cold 
and more serious symptoms followed, but 
no one anticipated that his death would 
occur so soon . 

By the staff of the Australian Museum 
many of whom had been associated with 
Mr. H edley for a long period and bad exper­
ienced many kindnesses at his bands his 
~eath is k eenly felt, and the utmost sympathy 
I S extended to Mrs. Hedley and his adopted 
daughter. 
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First the insect anchored itself firmly to the bark a nd 
then a split appeared down the centre of the back. 

[Photo.- A . • lJ·us(ll"lll"l!. 

The . head and eyes next appeared and a lso the 
bases -of fhe wings. 

[Photo.- .ot. Musorave. 
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'fhen the thorax and the first segment of the abdomen 
were gradually pushed out . 

[Photo.-.1. Jlusyra,.e. 

After which tbe jnsect commenced falling back­
wards and drew out the wings and legs. 

[Photo.- .·1.. llfiiS{JrCII'C. 
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i\ Chapter from the Life Story of a Cicada. 
BY ANTHONY Mrs<:RAVb:, F.E.S. 

DUIUNG t he h otte:t nw nths of the year 
when the cicadas arc trilling their loude t, 
of all the arbor eal Rongstcrs none is so 

noisy n or o deafening a the insect t h e chil­
dren call thf' D ouble Drum ntcr, and which 
natumlists know as '11h07'Jlw saccata. This 
is one of the largest and handsome. t of our 
species, mea ·uring over five a nd a half 
inches acro:s the outspr('ad wings and about 
two inches in length. The head a nd t horax 
arc brown in colouration a nd marked with 
black, the abdomen i r('ddish-brown and 
black, while the large membranous \Yings, 
with their r ed-brown or black netTures, are 
clear and free from spots. Th(' most con­
spicuous featur e about t his cicada, and one 
which readily distinguishes it from any 
other species, is the largr swollen opercula 
which project on either s ide of the abdomen 
in the male, t hough they arc absent in the 
female, she, like the female of all cicada , 
being entirely destitute of a ny :ound-pro­
ducing apparatus. These opercula doubtless 
act as resonators, serving to augment the 
sound as it is produced. 

'l'hc Double Drummer c icada occur. in 
open forest country such as we find near 
1 'ydney, and it r a nges from 'outh Au t ralia 
to Bri bane . Little i known of the life­
history of t he insect, but, while collecting at 
Como, near 1 ydney in November , 1923, l 
secured a series of pictures of a Double 
Dr·ummcr emerging from its pupal case, and 
at t he ·amc time carefully noted the time 
between each stage of its tran. formation , 
and those observat ions constitute a briC'f 
and hi t herto unrecorded chapter in its life­
story. 

On this November morning cicada pupae 
were emerging from the ground irl numbE'rs 
and climbing up the tree- trunks in order to 
attach themselves to the ba r·k a nd await t he 
next period of theit· transformation. the 
emergence into the adult state. I focussed 
my camera on to one specimen on a gum-tree 
trunk, and also made notes on its emergence 
as well as on another spccim('n close by . 

Two and a quarter hours after the s hell had firs t 
be~un to split the white and flaccid wings of 
the insect were dryln~ and h a rdening in the rays 

of the s un . 
I Photo.-.!. Jlu8orar·f. 

TITE TH.\ ); 'FO IUL\'J'TO~. 

About ha]f a n hour after the pupa had 
c· ra,wlcd up the t rer, a split appeared down 
the cent re of t iH' hack a nd slowly widened 
as the insect pushed it: way out of thC' case. 
Thiri C'<' II minut('S later thr thorax a nd first 
s<'gnlC'nt of t he abclomt•n wrrc Yisiblc. t hC'n. 
after a space of fift<'cn minutes, the head and 
black cy('s slowly apprat'ed to the accom­
paniment of con n tl si\'C' twitchings. 1 'ix 
minut.rs later the cicada commenced to fa ll 
g radually backwards. The upper parts of 
t hr wings a nd legs were now exposed, and in 
the course of four miJlutcs t he whole of the 
wings and legs were visible and the cicada 
was lying right back. It remained in this 
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As the t ime at rn y 
disposal was limited, I 
was unable to wait until 
the insect flew away, and 
therefore cannot say how 
long the wings took to 
dry. 

The other specimen I 
watched, took only about 
one ancl. a half hours to 
complete its transforma­
tion. Its pupal shell 
commenced to split down 
the back at 10.32 o'clock, 
and by noon it was out of 
its pupal case and the 
wings nearly fully de­
veloped. 

On all the g um-t rees 
and saplings 111 the 
vicinity the same process 
was going on, and on the 

T he bases of t he gu m trees frequently bear number s of th e empty pupal butts Of some of the t rees 
s hells of cicadas. b f th f '1 

position ior about half an houT when a R ed 
.Bull-dog ant , Jfy'rmecia gulosa, appeared 
with the evident intent ion of slaying the 
helpless insect. I brushed the ant away as I 
was not anxious to lose pict ures of so 
interesting a subject, but the cicada wa.s 
disturbed and began to move forwards . 
In seven minutes' time it had come forward 
and drawn its abdomen right out of the 
pupal shell. The wings all this t ime had 
been gradually lengthening and were now 
half the length of the abdomen. At noon, 
or two and a quarter hours after the pupal 
case had commenced to split, the insect was 
out of its case and the white and flaccid 
wings were dry ing and hardening in the 
rays of the sun. 

During t he year ending .June 30th, 192-6, 
the lecture activities of the Museum were 
maintained in t he various fields established 
now for some years. 

Seventeen evening lectures were given to 
over 4000 auditors, 350, the highest in­
dividual _number, attending a ]ecture by 
~fr. A. Musgrave. Fifteen lectures were 
dC'liverecl to 3500 children attending the 
met.ropolitan and suburban public schools, 
lVIr. J. R. King horn addrcssi ng the largest 

[Photo.- A. Jiusgrcwe. were num ers o e rag1 e 
pupal shells still firmly an­

chored by their claws. 
The cicadas have numer ous enemies and 

even before they have been able to effect 
their slow and possibly painful t,rausforma­
tion from the pupal to the adult stage, they 
fall victims to various species of ants. 
Mound or Gravel ants, lriclomy1·mex detect~ts, 
are well to the fore as slayers of these 
defenceless insects, and t hey roam m·or 
the tree-trunks in search for them. Bull­
dog ants too, are numerous, and don btless 
ca.use a serious diminution in the cicadas' 
ranks . 

Nevertheless, the number who escape are 
many, for while I was r ecording t hese few 
observations, t he survivors in the trees aloft 
kept up a sustained and deafening trilling. 

individual audience, numbering 475. The 
extension lectures were cont.inued, six being 
delivered to 1160. 

Other series were those t o pupils of t.he 
New South W ales Institution for Deaf, 
Dumb, and Blind; gallery talks; Bird 
Day lectures; addresses to visiting classes. 

GaJlery attendances to t he Museum tota.lled 
276,873, an incr ease of 37,515 over tha.t of 
t he previous year. 
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Insect Foods of the Aborigines. 
BY THOl\IAS G. CAl\IPB I~LL. 

AMONG the Austral ian aborigines the 
variety of food-stuffs is considerable, 
not only by choicc, but also from the 

difficulty of obtaining a permanent and 
regular upply of any one article of diet. 
Their bill of fare includes a. vast number of 
both animal and Ycgctablc ubstances, and in 
fact almost anything ca.pa.blc· of being chewed 
is regarded as food. During periods of 
drought and other times when larger game 
was ·earce, the ma intcnancc of an adequate 
food supply was one of t he greatest problems 
which the aborigines had to face, for t hey 
arc not food-producers, but food-gatherers. 
Onl~ in isolated cases is any attempt made 
to t1ll t he soil ; h ence their nomadic habit. 
are closely corr elated with t he varying food 
supply and the change of seasons, for certain 
foods arc obtainable only for a limited period 
each year . In view of this it is not sur-

• • I 

pnstng that some of t he larger-bodied in-
ects, or those forms which could be ob­

tained in consid<'rable numbers would be 
cag~rly collected by the blacks to augment 
thetr often scanty la rder. lVIost insects 
appear in a district for a comparatively 
short time each season, and the appearance 
of t hose species needed for food was of 
~?nsiderable moment to t he bl~ckfellow. 
,~he appearance of such an insect as t he 

Bugong Moth " was of great importance 
to some of t he tribes of New Sout h \\Tales. 

THE BUGOXG l\10TH. 

. The B ugong Moth, Euxoa (Ag1·otis) infusa, 
IS one of t he commonest species belonging 
to t he J!am~y Noctuidac, its lar vae being of 
t he typiCal cutworm " or plague caterpillar 
typ?· P lague caterpillars often occur in 
vartous parts of the world, destroying gardens 
and fi~lds by a lmost denuding t hem of 
vegetatiOn. At intervals plagues occur in 
Ne.w South Wales, several species of moths 
alhed t o t he " Bugong" being responsible 
for great damage. In America similar 
plague caterpillar s arc usually referred to as 
" army-worms." Bugongs were at one t ime 
mu_ch sought afte1· by t he natives as food. 

In his Wander·ings in New South Wale~, 
Dr. G. Bcnnett g ives a good account of th1s 

The Bugong Moth (E uxoa i':'fusa' , on.e of the plague 
cut- worm moths upon whtch certatn of the New 
South Wales aborig ines used to feas t , after re-

movin~ the wings and scales from the bodies. 
[Photo.-u. ('. ('llll/()11. 

moth and the methods employed by the 
natives in its capture and preparation as 
food. In the early 'thirtie of last century 
he paid a vi it to the T~mut dis~rict, and 
while there saw the nat1vcs fea tmg upon 
t his insect. The main facts of his ob cr­
vations are embodied in t his account . 

The word " Bugong" is of native origin. 
and was applied by the blacks of the Tumut 
district to the multitudes of moths t hat used 
to congreaate in that locali ty; it was from 
t his moth

0 
that the Bugong l\Iountains t?ok 

their name, for it was among the creviCes 
and rocks of this range that t he molhl> 
occurred . 

Prior to 1860 or thereabouts, t he months of 
November, n ecembcr, and January were 
quite a season of festivity among the bl~cks of 
t ho locality, who would assemble m thr 
mountains to collect and feast upon tl~e 
moths. The bodies of t hese moths contaut 
a quantity of oil and they .were re~shed ~s a 
palatable and fattening article of dtet. 1hcy 
were collected by means of a blanket or sheet 
of bark placed below one of the numero~s 
fissures which occur among the rocks of th ts 
area, and upon t his t he moths fell when 
disturbed or smoked out by means of small 
fires. They were then gathered in bags in 
considerable numbers and were preparrcl 
for use in the following manner. A small 
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piece of sandy soil was selected and cl~ared ; 
usually a sh~ow hole was sc~aped m the 
soil and in this a fire was bUJlt and kept 
burning until the sand had been thoroughly 
hea.ted. The embers of the fire were then 
drawn aside; great cal'e was . exercised 
in doing this, for, should the bodies of t~e 
insects be scorched, according to therr 
superstitious beliefs, a violent storm would 
inevitably arise. The moths were then 
poured from the bags OI~ to the heated 
earth and stirred around m the hot ashes 
until the wings and sc~les were r_emoved 
from t he bodies, after wh10h the bodies were 
placed on a sheet of b~rk and allo~~ed to cool. 
When cool the bodies were either eaten 
without any furt her preparation, or else 
,vere pounded into a t?ick mass rese~nbling 
fa t by placing them In a hollow piece of 
ba.I:k or shallow wooden vessel and crushing 
t hem with a stone. 

The oil from the bodies of these moths 
j, said to be similar in taste to a sweet nut. 
Cakes made from the crushed bodies would 
not keep longer t han a week, freq ucntly 
less, but if smoked t hey could be kept for a 
much longer period. It is said that on 
the first few occasions when this food was 
used by the natives it made t hem ve~-~ ill 
and subject to severe attacks of vomiting, 

-
Warramunga Aborigine of Central Aus tralia per­
forming one of tl:r'e ' cer emonies connected with 
an a nt totem. The. Ql)ject of these totemic cere­
monies is to promote the supply of the honey 
ants, and ensure an ample amount for food. 

LAiter • 'pencer and Gillen. 

but after a few days they began to thrive 
and fatten upon it. 

ANTS . 

Honey-pot or Su~ar Ants 
ICamponotus inflatus ) , ~or ­
ged with .honey. These are 
much sought after by the 
natives of Central Australla 
who di g them out of the soil 
by m eans of sticks. The 
distended abdomens are later 
bitten off and s wallowed. 
The remainder of the body 

is discarded . 
[ Photo.- G. C. Glutton. 

In the arid por­
t ions of Central 
Australia " Sugar 
Ants " arc much 
sought after by 
the natives as 
food. Two species, 
Gamponotus in­
flatus and Oam­
ponotus co'Wlei, 
are collected and 
eaten. During 
the H orn Scien­
tific Expedition 
in 1894 places 
were seen where 
colonies of the e 
ants had been 
dug out from the 
loose sandy soil. 
The ants used by 
the natives are 
really abnormal 
form s of 
" worker " in-
dividuals, which 
have become so 
gorged ·with honey 
t hat they are un­
able to move. Such 
forms of ants are 
popularly known 
as ' honey pots,'' 
and their ab­
domens, distended 
with the honey­
like su bstancc. 
are bitten off and 

swallowed. The remainder of the bodies 
are not eaten. 

Among some of t he native tribes of the 
Central Australian region there is a special 
food ceremony, 1 the carrying out of which is 
believed to have some bearing on the supply 
of these ants; the object of the ceremony 
being to ensure an a"bundance of this es­
teemed delicacy. 

The adults and larvae o£ the Green Tree 
Ant, Oecophylla sma:ragdina., which occurs 

1Spen cer and Gillen , "The Northern T,.i bes of 
Central A ust,.alia," p. 1()9. 
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in North Au tralia, are frequently used as 
food by many of the north Queensland 
aboriginal . In the Cooktown district the 
natives were in the habit of collecting the 
nests, which were opened upon a rock or 
some smooth object, causing t he adults to 
scatter, leaving behitad the white larvae or 
grubs. When all t he adults had been r e­
moved, t he grubs were collected and formed 
into a ball , by rolling them in t he palms of 
the hands. after which the mass was swal­
lowed. If the contents of one nest failed 
to satisfy t he cravings of hunger , t hen 
several were collected and treated in a like 

palates." A similar liquid formed from the 
bodies of Green Tree Ants and their larvae 
was also commonly used by certain of the 
north Queensland blacks as a remedy for 
many and varied ills, being regarded as a 
suitable cw·e for stomach trouble , head­
aches, coughs, colds, and other ailments. 
The preparation of these ants when required 
for medicinal purposes was the same as 
when they were used as food. 

Ants and their larvae were readily eaten 
by the aborigines of New 'outh Wale , and 
one method of securing the adult insects was 
to stand upon the ant ne t so a to disturb 

Arunta Natives. of Central Australia performin~ t h e ceremony of the Udnlrlngita or 
Wltchety Grub rotem. As with the ant totem , the objec t of this ceremony is to ensure a n 

a bundant supply or the Witchery Grub for food p urposes. 

~anner, the content being rolled into one 
btg ba,ll , which was usually washed in water 
before being eaten, t he water being after­
wards used as a drink. Often the bodies 
of the ants were crushed and mixed with 
water, the liquid so formed being consumed 
separately, while the residue of the ants' 
bodies WaR either eaten or discarded alto­
gether. 

In The Xaturalist in Australia Saville 
Kent says: " Mashed up in water, after the 
manner of lemon squash, these ants form a 
pleasant acid drink which is held in high 
favour by the nat ives of North Queensland, 
and is even appreciated by many European 

[ .\fl l'r Spr11ru and fl illm. 

the inmates. Thu disturbed the ants would 
swarm up the legs of the native hunter. 
who scraped them off in handfuls and trans­
ferred them to his mouth. The eggs and 
larvae were collected from the nest , which 
was broken open with sticks. 

CATERPILLABS AND C'HRYSALIDS. 

Throughout the continent a great many 
varieties of insect caterpillar!-! and chrysalid., 
were looked upon as dainties by the aborigines 
and t hough it is difficult to ascertain the 
various species of adult insects to which 
these larvae and pupae belong. Ycry many 
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are timber-boring species. Many wood­
borinO" caterpillars were cut out of t rees and 
rotti;g logs and eaten raw, apparently 
with as much esteem as white ~eople show 
for oysters. A common practiCe was to 
roast the larvae in the embers, when they 
are said to have a delicate, nutty flavour, 
being regarded by many white people . as 
excellent fare. Those grubs found bormg 
in the trunks of the common wattle trees 
are said to make the best food, . and the 
native hunters often carried small hooked 
implements by means of which these larvae 
were raked out from their burrows. From 
an old grub-eaten tree a very ~ood meal 
could soon be obtained by the a1d of such 
implements or ·with a tomahawk. 

THE WITCHETY GRUB . 

In Central Aust ralia the " Witchety n 

O"rub is regarded as an important item of 
food. As in the case of the " honey pot " 
ants an elaborate ceremony is performed, 2 

the natives believing that this ceremony 
promotes the appearance and supply of the 
grub. 'l'he " Witchety " grub is about 
four or five inches long and about t he 
t hickness of a man's finger, and is chiefly 
found burrowing in the roots of certain 
eucalypts. They are dug out by means of 
vam-sticks, and after being slightly roasted 
are eaten. They are said by those whites 
who have tasted them to possess a very fine 
fla\OUr. 

Under the term " Witcheties " is some­
times included a number of insect larvae 
of various kinds, but t he true " Witchety " 
grub is regarded as being the caterpilla.r 
of one of the large wood-boring moths. 

BEETLE GRUBS. 

Several kinds of edible beetle grubs occur 
in Queensland, and one species of Longicorn 
Beetle, Eurynassa aust'ralis, was greatly 
relished by the natives who collected them 
from the decayed trunks of t rees. These 

zspencer ancl Gillen, "The Northern Tribes of 
Central Australia, p. 179, J<ig . 45. 

:\Ir. N. S. Heffernan, already a generous 
benefactor, has recently presented a fine ex­
example of a Reef Island (Santa C'ruz group), 

J ,arva and a d ult of :a Loog ico rn Beet le (E ury nassa a us­
tra lis ) frequently used as food by t he nort h Q ueensla nd 
Aborig ines. T he larvae and adults are sll~htly cooked 
in the hot ashes, the h a r d win~ cases of the latt er being 

fi rs t r emoved . 
[After <:arl Lumholtr. 

were sometimes eaten as soon as caught, 
but usually the practice was to collect them 
in small baskets and take them to the camp. 
They were prepared by roasting in the 
ashes until they became crisp and brown. 
Carl Lumholtz, the Norwegian naturalist, 
who travelled extensively in Queensland 
from 1880 to 1!.883, considered the larvae 
of this beetle to be the best food which the 
natives offered him, and he likened their 
flavour to t hat of an omelette. The adult 
beetles were roasted, the hard wing covers 
or elytra being first removed. 

Apart from the insects here dealt with, 
very many other butterflies, gras ·hoppers, 
cockroaches and cicadas as well as numerous 
other forms, have been used for food by 
Australian aborigines in their unc1 ,rj]jzecl 
condition. 

Nowadays, however , due to contact with 
the whit.e man, and the adoption of his food 
and habits, many phases of aboriginal life 
are fast disappearing. .Although in remote 
parts the tribes continue to live the life of 
t heir ancestors a.nd devour the foods which 
they clio, yet in the near futuro it seC:'m~ 
probable that many interesting articles of 
diet, including insects, "vill ha YC:' practically 
disappeared from the aborigines · menu . 

outrigger can of• . T hese canoes al'C no longer 
being made and few, if any, are to be found 

0 • 

1n. any museum. 
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On the Cause of Phosphorescent Light in 
Sea W ater. 

BY ARTHUR A. LlVINOSTON g _ 

HOW many readers can take t.heir 
minds back t o some delightfully calm 
summer evening spent rowing on the 

harbour or an e3tua rinc wat<-'r 1 An occasion 
when each dip of t he sculls produces a lurid 
phosphorescent light in the disturbed water 
and the boat leavt'fi in its wake an eerie 
vivid trail. In a Rmallcr way a fish's 
sudden dart t hroug h the same water will 
bring about a similat' e ffec t. and set one 
-conjecturing as to it~ cause . It may be 
thought t hat t he sea water it.·elf is phos­
phorescent, but a t his is wholly incorrect 
we must seck elsewhere for a solution of this 
apparent ly strange phenomenon. 

Dahlgren who stat es that :-' 1 The light is 
produced by t he oxidation or burning of a 
substance named ' luciferin,' that has been 
secreted in t he living Aesh or protoplasm of 
the organism ·s body cells. This substance, 
once so secreted, is no longer living material 
but is a product which may be used at once 
or may bt' stored, either in the living cell or 
in internal l'<'Sorvoirs, until it is needed to 
produce t he light either in the living cells, 
in ea vi ties of the body, or outside the animal 
in the sunounding water or air. Secondly, 
while the lucifrrin alone will oxidise without 
showing any light . it req uires t he presence of a 
second su bsta nee. also ecreted by the 

A.- Noctlluca mlliaris, well known as a responsible aAent In the cause of 
phos p h orescence In s ea water. B.- The same or~nnlsm showin~ buds 

(a/trr RrookR) C .- A section showing the anatomy of this one - celled animal 
(a/lrr l/u:rlt>y ). 

n. nucleus:!. !lagellum : t , ttntac/1: d, d1nticlt: an. an11s. 

I t has been cl iscovcred that such an 
occurrence has a vct'y si m plc origin and is 
-caused by the acti vi t ie of a minute ingle­
celled marine a nimal called X octiluca. Thi:-: 
organism is prcs<'nl in the water in enormous 
~umbers at periods when conrli tions favour 
1ts multiplication. Under these circum­
stances any sudden }1gitat ion in its immedia te 
vicinity will produce a luminous effect, and 
the consequent glow is stated by a prominent 
authority to be t he " manifestation of their 
response to mechanica l, electrical , thermal 
and chemical stimuli ." 

A more detailed explanat ion as to the 
-cause of the glow is gi ven by Professor U . 

animal's body and called ' luciferase.' in 
order that its chemical combination ·with 
oxygen shall produce th<' light. 1 t range to 
say, only very little, almost no heat is 
generated by this oxidation ." It may be 
well to state t hat this foregoing extract ex­
pla ins not only th<' light emi tted by our 
iYoctiluca hut by all other phosphorescent 
animals and plants. 

The form of the organism Noctiliuca is globu­
lar, and when lumincsccntit is visible with the 
aid of a small lrna as a jelly-like protoplasmic 
body somrwhat resembling a small jellyfish. 
Under the microscope it is seen to be covered 
hy a d('licatc cut icle, and on one side of the 
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animal is a small groove from which arises 
a stout tentacle; nea.r the base of this 
is the mouth, which is followed by a 
shor t gullet. The nutritive part icles, when 
secured, a.re held in minute pockets called· 
vacuoles, which float freely thToughout t h e 
substance of the body during assimilation . 
Although possessing _a fl~gellum , which ~erves 
as an aid to locomot1on m ma.ny other single­
celled animals, Noctiluca is incapable of self 
propulsion and simply drifts about with the 
rest of the plankt on. 

The organism is most versatile in its mode 
of reproduction, a charact eristic of all single­
celled animals. Ordinarily it pmpagates by a 
process known as binary fission in which the 
adult animal splits longit udinally and gives 
rise to two of its kind. I t is probably t o 
spore formation, however that we must look 
for t he explanation of t he occunence of vast 
q uantit ies of Noctiluca at cert,ain periods. 
This process is accomplished by indi~iduals 
budding off great numbers of young, wh10h are 
f reed in the surrounding water when de­
veloped . It would appear that a special 
combinat ion of circumstances is necessary 
for spore formation, and it is quite possible 
that such is r esponsible for t he occurrence of 
N octi luca in enormous numbers in cu·cum­
scribed areas. Under such condit ious much 
mutual jostling natura1ly takes place, and t he 
r esultant faint spasmodic glows in the water 
may be noticed by a close observer. The 
presence of the organism may be verified 

· by dipping one's hand into the infested water 
and allowing th e fluid t o drain carefully 
tlU'ough t he fingers . Invariably a few in­
dividuals will remain gloWing on the palm 
for a short period. 

Conditions in tr opical L"Ogions seem t o be 
particularly favour·able to t he occurrence of 
Noctt/tuca., as t he following extract from the 
pen of .Miss Edith vVilliams of the Doubina 
Mission St.ation, Bartle Bay, Papua, will show. 
She ¥vrites ;-" It was early in August that we 
first saw them. At six o'clock in t he evening 
the sea wa:-:, as usual, greyish blue with 
faint golden reflection of the setting sun. 
An hour lat er I saw what I took t o be a 
lantern , or a fire-stick borne by a nab ve 
whilst fishing off the rocks at t he point. 
At times i t vanished but only t o reappea.r 
i.p. the sa.me place. Then J noticed the same 
Rind of light in front of the h ouse, and yet 
filrther beyond ns . So, ca1Jing t he children , 
'1 went· to the front steps and sat watching . 

.Each wave as it broke ou the shingly beach 
seem~d to be lit by a thousand tiny electric 
bulbs, or as one child said, · the sea is on 
fire.' AftPr a. few minutes our curiosity 
led us t o the beach. TiTed after the day 's 
work I sat on t.he path ahove enjoying the 
beauty with out the additional walk to the 
water 's edge. 

" With a sudden shriek the whole family 
ran together up t he path. ' Oh it is 
shooting us ; we are afr aid. ' ' · 'illies, what 
is there to be frightened of 1 Y ou are not 
afraid of lightning. This is like t he light­
ning ; I t.hink it is a kind of electricity in 
the water . .' • 'o back they went and I 
followed, curiosity overcoming weariness. 
And what a 1·eward ~ There in the water, 
as it broke in a.. shower of spray at our feet , 
in the "vet sand at t he water's edge, in every 
wave t hnt rolled tow~~.rds us, wer e myriads 
of pin-point lights . ' The sky has fallen­
look ! stars everywhere in the sea,' t he 
childr en cried . The dog ran in barking 
as at a stranget·, and came t.o us again with 
little liahts on his legs. With excited cries 
of ' E-;h ' and louder exclamations as each 
wave brok e scattering its golden glory the 
children <Yradually gained courage. Soon 
t.hey wert bringing me t heir hands fu ll of 
t he wet sa,nd in which the tiny lights sh owed 
like fireflies, onJy with a st eady light . But 
we could not pick t.hem out. Then a ha,ndful 
of w<:~.ter was brought and gradually fi ltered 
through the fingers tiJl only the tiny lights 
temained. 

" Th.e flash of an electric t orch and a. 
small . pocket lens r evealed a mi~mte globt~lo 
of jelly ' just a drop of water as a ch1Jd 
remarked. But we found i t was not water, 
as it clung t o a.n invert ed palm a.nd could 
be t ransferred from hand t o hand and yet 
ret ain its . hape. No m ovement could be 
discerned in t he tiny creature; it seemed 
entirely at our mercy or the mercy of the 
waves . 

" One night a .firefly joined t he pa.rty of 
a.dmirers, and we noticed that its light 
fluctuat ed and was controlled as it were by a 
set of shutters, whereas t he light in the wee 
' jelly -fish ' wa,s steady and c lear. 

" F or {Lbout five or six weeks the lights 
appearcn in the same way each night, e'Ten 
on moonlit nights it occurred, but was not so 
brilliant as on dark nights . lt was a golden 
blue light , soft and cJear, giv jng more of an 
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opalescent t inge than the fi_ery phosphorus 
which one :)ces so often at mght a · the oar~ 
rlip in the water or in the wake of a vessel. 

·· Donbina is the home of the Anglican 
.Mission fot· half-caste children and has been 
jn existence here for only five years . During 
that time there has not been , to my know-
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ledge, any occurrence of the phenomenon so 
marked and strikingly noticeable as the 
pr<'sent one. One half-caste woman living 
a bout a mile from t he ~Ii. sion Station in­
formed me that she often saw it on dark 
nights but sh<' could 11ot giYe any definite 
dcscri pt ions.'· 

The Recent Expedition to the Santa Cruz Group. 

AN C\'ent of considerable interest from 
the :\Inscum point of view and the 
natural hist ory world generally was the 

retw·n, on September 3rd, of two of the Aus­
t ralian :\luseum Scientific Staff, :\Ies. rs . 
E . Le G. Tr·ough ton and A. A. Linngstone 
fl'om a collcct i ng expedition amongst t he 
little known and very interesting i lands of 
the Santa Cruz Group. Dm·ing nine weeks 
a b encc a month was .·pent in travelling 
and five weeks collecting among ·t the i. ·la.nds 
with the very sc.ttisfact ory results indicated 
in t he accompanying photograph , which 
Hlustratcs t hc unpacking a nd " orting of t he 
<::ollections. 

The remote situa.t ion ot the Santa Cruz 
Group and it!i as~ociation with the 
~arlicst voyagC'rs, pa rt icularJy the tragic fate 
of the intrepid )i,rcnchma n La Perou.·e, rcn­
det·s the locality of paramount interest to 
n aturalist s, and it is to th e generosity and keen­
ness of Mr. N. H. H cffern;l.n, District Officer 
of the Grou p, that t he Trustees and their 
officers arc indebted for the unique opportun­
jty to obtain collec·tion::< and . tudy the con­
ditions of life in . uc: h interesting and pr ofitable 
s urrounding!-'. F or . cYcral years :\Ir. Heffer­
nan has been an cnthusiatic collector for our 
)[useum, displayjng so much interest in mus­
eUJn work t hat he was recently elected an 
Honorary Corre~pondent of t he Australian 
Museum . Upon h is being transferred to t he 
Santa Crm. a t'OU)J he kindly r enewed an i 11-

vitation previously extended t o visit him at 
Ysabcl in the Rolom ons, and for fi ve wee?ks 
t he Museum's ofTicers had t he pleasm·c and 
jntcrest of being his guests, the h ospitali ty 

including a cruise amongst the islands 
of the group in the fifty ton auxiliary 
vessel 'l.'ulagi during which visits were made 
to the island of N aunaha, within the Vanikoro 
I.a.goon ; Utupua; • 'anta Cruz and the close 
lying Nia and TreYanion ; three of the Reef 
Islands, includi11g Pcleni, which until recently 
wa. inhabited by pw·e Polynesians although 
within sight and ea y sail of the other islands 
of the group inhabited by pure ~Ielanesians. 
The h o. t ility which l<ept these neighbouring 
people- apart has been largely broken down of 
late, and the nati vcs, t hough perhaT>S unre­
liable, a re gonNally very frionnJy in their 
attitude. 

Ono of t he most picturesq ue experiences 
of the trip was provided hy encircling the 
active volcano known a Tinakula, which 
rise. sheer from its rocky Hhore t o form a 
cone 2,200 feet high. About every ele,rcn 
minute~ t hi~ giant safety valve of Nature 
hea,·cs a rumbling 5: iCYh marked bv a rrd 

0 ' • 
glat·e at night and gust of black smoke by 
day, while from t he crater situated on the 
no..t h-west ~id(' of the summit great tones 
arc hurled into the watc>r or come rolling and 
bounding down , leaving trail. of sulphurous 
smoke. This outpouring of stones has left 
the mounLain side looking like a gigantic slag 
heap, in marked contrast with the green but ­
t resses of 'mdcrgrowth on the south-east 
side of the volcano. :\!embers of t he party 
landed for a little while and collected rocks 
and shells, which have proved of grca.t in. 
tor·cst to !)j)Ccia lists concerned. 

On each of thr a bove mentioned isla-nds 
collections representative of t he fauna were 
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made, while the nat ive life was studied and 
photographed, and native implements and 
work collect ed. But it was at Vanikoro 
where the main interest and activities were 
centred. for it was upon the treacherous 
reefs of this island that the bold navigator 
La Perouse was wrecked, meeting an untimely 
fate which is even now shrouded in mystery. 
The coral reefs encircling the island are at 
places two and a half miles from the s!lore. 
and the openings are rendered dangerous by 
.shoals of coral rock. On these r eefs many 
vessels have perished , and in a few fathoms 
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search a waste of the short time available. 
The early voyag<'rs Quoy and Gaimard, who 
acc ompanied the A strolabe in its search for 
trace.· of La Perouse over one hundred 
years ago, are the only naturalists who 
made det ailed collections at Vanikoro prior 
t o this visit, and it will be r eadily understood 
that the very extem~ive collections brought 
back must prove of the utmost interest and 
Yalue to specia lists and the Museum collec­
tions . 

Both officers pay a tribute to the univer­
sally helpful t reatment accorded them by 

Mess rs . Troughton (standing> and Livingstone unpacking the collections. ls~and 
currency bows, skulls, native fishing tackle, totem poles , mammals, birds, r eptiles, 

' cor als , fish and all kinds of marine life are well represented. 

may~ be seen the remains of La Perouse ·s 
ships . Hereabouts, with the voluntary aid 
of t he J apanese O\\'ners and native crew of a 
Trochus shelling vessel, much marine life was 
collected, and the thrill experienced of diving 
with swim-glasses amongst the brilliant 
aisles of coral. At two places on Vanikoro 
nearly opposite the wrecks, relics of La Per ­
ouse have been found. and though the Mu­
seum officers made a search, the ground 
was so dug and sifted as to render further 

[ Photo-G. C. Clullon. 

Mcs::~rs. Burn: PhiJp and Co. Ltd., and t heir 
officerH ; a,l. o to the manager and member~ 
of the staff of the VanikoroTimber Company. 
Mr. Troughton having been the guest 
of t he Jatter company for a fort night. 1:'he 
~Japanese proprietors of a Trochus shelhng 
vessel also devoted a day's \\' Ork to the intC'r­
E>sts o£ t he Museum, but it is primarily to t ha 
ger1erosity of Mr. Hef£ernan that our uui ~cd 
thanks a,rc due f or the wonderful opportumty 
to benefit the Museum and science generally-
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The Cameo Shell. 
B Y T OM I RED.\LE. 

A ma~nifi·cent s pecime n of the Hor ne d He lmet S he ll (Cassis corntUta). This species Is 
t h e !1iant of the He lmets a nd it ranges through out the Tropics. Cam eos cu t (rom this 
s pecies have a white fi g ure on a n ora nge or pink g r ound. Occas io nally this species doubles. 
that is , its two layers sepa r a te. This specimen is fourteen inches Ion~ a nd was collectecl 

b y the late Ch a r les He dley a t M ic haelmas Cay, off Cairns, Queens la nd. 
[ Photo.-0. c. Ctullott. 
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THE Ancient Greeks and Romanf;, ~bo~t 
. B.O. ~64, developed t he art of cn.rvmg 111 

has-relief in onyx, a ha rd oma.mcntal 
st one and one which will take a. high polish; 

t hese <.:an·ings are known as cameos. The 
origin of the name is doubtful : maybe i t is 
from camaeus the base Latin term for onyx7 
or perhaps it is derived fl'Orn camea, the 
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Arabic for talisman, a.nd to the Arab, it 
should be remembered , any engraved stor1e 
was talismanic. 

Various forms of onyx, or banded agate, 
were .. employed f or t his work and were named 
according to t he colours of t he layers of 
which they were comprised, as sardonyx 
(white and ruddy brown), chalcedonyx 
(white and grey), besides which there a re 
other varieties known as jasper onyx anci 
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in Italy and practised t ill comparati n·ly 
rrcently, but the difficulty of obtaining 
onyxes of good quality was so groat that 
some oth er medium was sought, and thi~ 
led to the use of shells, which by reason of 
theiL· softness a rc more easily worked. 
Probably som e of t he earlier workers tried 
their art upon :Shells , as suitable varieties 
were brought into t he Mediterranean ooun. 
tries a t an early datP., about the beginning 

Same specimen viewed fr om the side, showin~ the resemblance t o t he a ncient warriors' helmet, hence the 
name of Helmet Shells. [Jlhoto.-G. G. C'lulfon. 

bloodstone onyx. The tone for these 
cameof'l found their wa,y into Europe from 
t~e Orient and many of t ltem were of great 
stze and heautv. 

ome of thes"e camros are of great artistic 
merit and bear t he name of the artist res­
ponsible for them. 'fhu~ we have specimens 
with the name of Di o ·coriclcs, or Athcnion. 
Choice examp1cs such as these arc contained 
]n the famous gallcrie · of Europe. 

In the 15th ct-ntury, that is in the Re. 
naissance period, cameo cutting was revived 

of t he Christian era . The passage of the­
Cape of Good H ope opened up a free inter­
course \dth th e Ea t. t he progressive western 
voyager. bringing back much in t he way of 
goods, especially products of nature. On 
the strand of 1\lauritius, a little i~Jand in the 
south of the Tndian Ocean, a place where 
vessels replenished t hc.ir W<:tter and food 
supplies after r oundillg t he Cape, many 
la,rgc and beautiful ~hclls were dii)covrrcd. 
These found th<'i r vvay to Europe and wrrt' 
regarded as ra ritic. of t he fir.=.t ran''· 
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.Amongst them were Rhclls appropriately 

.and simply 11<UUNl Helmets from their 
resemblance to t he hcadgear worn by the 
warrior of the <'a rly ages. 'l'his abbreviated 
name led to confusion, and readers of the 
accounts of carly Yoyagcrs were n ever certain 
whether the writer~ wcrc rdcrring to a ~h<>ll 
or to a helmet, but subsequently this 
~onfusion was avoided by the use of the 
term " H f'lmct Shell." H alf a dozen ilif­
fel'ent kinds of these big shells are known 
~nd each is made up of differf'Ltly coloured 
layers. 

The rarity of t he l:ihells did not allow of 
their u.·e for many years, but about a 
century ago they had become sufficiently 
common to be utilised in a commercia.! 
mn.nner, and t he industry of cameo-cutting 
was agai n revivC'd in I taly. The shell is 
compo ed of three Jaycrs, an outer, an inner of 
a white or cream, and a basic layer of red of 
Yal'ious shades. 'rhe ind u try began in 
Rome and wus t hen prosecuted in Genoa, 
where about t he middle of last century, less 
than a hundred workers were emp]oyed ; 
most of these, h owcvcr , were art i ts. A 
little later , through t he popularity of these 
cheaper cameo , an ItaHan began work in 
Paris and large numbers of inferior work­
man~hip fl ooded the market , and in the 
mid-Victorian era, there was scarcelv any 
lady without her set of cameo brooches. 
In order to distinguish t hese cameos from 
those car ved from stones t hey were techni­
cally t ermed . hcll-cameds, b~t the shorter 
name was more commonlv used. A French 
1Hitcr in t-he beginning of last century 
observed that t he. ·e hell-cameos were worn 
even by q uccns . 

'I'heir popularity waned, but quite re­
cent ly they came into fashion again, though 
t he desire to manufacture t hem cheaply 
led to their production by mPans of machine­
tool work, and n one of these modern . peci­
mens show the beauty of the carefully 
wrought, band-tooled , early examples . 

Their mode of preparation in the last 
century was as follows. The shell is first 
<:ut into p ieces t he size of the required 
cameos by mean~ of diamond dust and t he 
s1itting mi ll , or by :1 blade of soft iron fed 
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with <'mery and water. It is then carefully 
shaped into a square, oval, or other form 
on the grindstone, and the edge finished with 
the oi( stone. It is next cemented to a 
block of wood, which serve a a handle to 
be grasped by the arti t, while tracing out 
with a penci l the figure to be cut on the 
shell:. The pencil mark is followerl hy a 
sharp point , which scratcl1es the dE-sired 
outline, and this again by delicate tools of 
steel wire, Aattcned at the end and hardened, 
and by files and grinders for the removal 
of the super·Auous portions of the white 
enamel. A common darning needle fixed 
in a woorlcn handle: forms n utJeful tool 
in this vC'ry minute and delicate species of 
car ving. The careful manipulat irm neces­
sary in this work can Le acquired only by 
experience ; thn general ~·hape must first be 
wrought out, care being taken to leave 
every projection rather in cxce , to be 
gradually reducl'd a. the detail. and fin ish 
of the work are approached. Tt can be 
easi ly recognised that uch low and tedious 
work would not repay thr worker of to-dav 

w ' 

so that the fact t hat the Cameo ~ hell i a 
nath·c of Australia will not lead to the 
introduction of t he cameo-cutting induRt.ry. 

The magnificent ~pecimcn of the Helmet 
'hell hcl'r illustrated wa. collected at· 

Michaclma: Cay, off Cairru , north Quern -
land in .July last hy t he late Ur. Charles 
Hcdlry. 'l'hc shell showing the cameo* 
doe' not ~cJ ong to the StUl1C Spf'cies, (lassis 
conwta Lmnc, but to the allied species, G. 
madagas,·rlrieusi' Lamarck, from which t lw 
bc.·t camros wcrC' cut and which \\a · known a· 
t he Blark Helmet. Thi name wa. gh-en, not 
on account of its superficial appearance, but 
bccau e the ba. ic layer of the ·hell was vf!ry 
dark, almost black, and thus prO\-ided an 
excellent contrast to the reLief of the almost 
white carving, the other spec·ies bowing 
both. paler backgrounds, as in the figured 
specJmen, and also le. s pure white images. 

These carved shells arc uncommo'fi, as 
they Wf' l'<:' mostly worked as curios. Tho 
commercial method i. that descri b<'d above, 
t he carving being done on prepared Uifaces 
only. 

• ('r ~·ront IBilll•cc. 
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The Birth of an Island. 
BY ToM I REDALE AND GrLBERT P . Wur'l'T.-EY. 

MANY islanrls are _just isolated .patches 
broken off the mainland of a contment by 
a submergence of connecting low land or 

by eal'th movements ; some, much more rare, 
have been forced up by volcanic action from 
below, ·whilst others, like t he proverbial 
Topsy, ·' just growed." The latter kinrl may 
be observed in every stage of growth off the 
Queensl:-1Jnd coast, where the Great Barrier 
Reef, for a length of j ,200 miles, presents 

L 
_.,._- ....... -

hollow, although the individuals arc continu­
ously joined. When one polyp , or a s<-d es of 
polyps dies, its neighbours are not affected~ 
so that the c.oral stm increases, the rate of 
growth much exceeding t hat of death , until 
the surface of the sea is r eached , a more 
or less solid fabric being achieved in the 
process . 

The action of the sun and weather rea.cts. 
rapidly on the exposed polyps and · death 

result.~;; on a large scale, 
while disintegration also 
spreads apace. T'he li ving 
coral cont inuously grows. 
more vigorously as it nears 
t he surface, consequently:­
when t he coTal is nea.r the­
tide limit, it is more lux­
urious and more va.ried, 
and makes a more attract­
ive picture t han it does at 
a greater depth. The dead 
coral is hustled hither and 
thither by winds and 
waves. massed at one time 

Micbaelmas Cay, off Cairns, north Q ueensland ; cor a l s howing a bove the water at 
half-tide, representing the first stage in islf.lnd development. 

and dispersed at another~ 
but litt le by little it 
accumulates in certain 

some thousands of them. i\.s a majority of 
these have not yet broken the ocean surface, 
they present great difficul ties to navigators, 
and it is fort unate for Queensland that, inside 
the maze of reefs, a navigable channel exists. 

These growing islets are all built up of coral, 
the production of countless thousands of 
lit tle animals . These creatures are some­

[Photo.-1'. l red(tle. 

·places. Help is given it by hurricanes which 
break off la.rge masses and hurl t hem about, 
so that year by year the main coral mass 
becomes more solid through the breakage 
of loose pieces . When a s0und base is thus 
made, pulverised coral (coral sand) mov·es 
about as the wind changes, but ever increases 
untjl there appears at lmv water a small 

time~ termed " col·al insects," 
but this is a mir-;nomer as 
they are unlike i11Sects ]n every 
way ; t hey are really polyps 
closel~' allied to the common 
sea-anemone. Sea anemones are 
solitary animals, common in 
rock-pools, whose mouths are 
surrounded by the petal-like 
tentacles by " ·hich t hey sting 
their food and pass it into their 
mouths ; they do not form 
limy cups from their food as 
corals rlo. 'While there are a fe·w 
kinds of solitary corals, most 
coral polyps live in colonies, 
each one inhabiting a circular 

Michaelmas Cay; coral reef exposed a t d ead low spring tide. This repre­
sents the second sta~e. t he cor a l becoming exposed to t he action 

of the ele m ents . LPhoto.- 'l'. I redttle. 
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sand-bank . Conti~1ucd wind ~nd wav:e ac-
. tl})On thls bmlds a nd burlds until the 

tlOll . 1 b 
d-bank reaches h1gh water mar{, ut 

san ' . . d t'l for some years little alter~t10n ~ · ma e un 1 

tabilisation of the sancl1s ach ieved. P ass­
fn~ sea-birds may rest upon this for a ti~c to 
breed, when circumsta nces may h~ve dnvcn 
them away from omc ~lder nesti ng place. 
The birds which thus assist :u·o sea-swall~ws 
or terns, pr·oba bly of the crested spec1_cs. 
forms which delight to breed on sand-sp1ts . 

-- -
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area and vegetation, and all the while the 
coral is steadily growing. 

The form of the islet is fashioned also by 
the wjnd and waves, and we see in Queensland 
that all the islets lie due north-east and south­
west, the prevailing winds in the t ropics bein()" 
south -east for nine months of the year and 
north-west for the remainder. Thus, while 
the fruitful drift is from the north, the 
pr~vailing .. wind is fr om the ~outhward, 
which accounts for the nature of t he invading 

flora and fauna. lt is very 
difficult for a temperate form 
to dlrift north ancl live, while 
it is easy for a tropical ono to 
drift. south a.nd till remain 
in t he t ropics and flourish. 
Moreover the northern drift 
occurs during the time of 
best growth and is thus 
doubly fn voured. Conse­
<l uently the flora of these 
coral cays is tropical and a 
a re~ult, the fauna will also 
be tropical. This fauua is 

l'tfichaelmas Cay, showin~ extent and boring plant . The highest point is brought by means of wind, 
only e ight feet above bigh water mark. drift

1 
and bird-passage, the 

A year or two of their life and the sand is 
manured and made u.vailable for plant­
growth, which soon app<"ars in the form 
of grasses, whose seeds are wafted by winds, 
or mayhap brought by birds. When the 
grassrs takr r oot they provide an excellent 
s~nd-binding factor and the healthy sand 
~~ ves them good growing power, so that the 
rslet now grows apace. 
Year by year the 
grasse · hi nd t he sand 
more firmly and enlarge 
the area, and t hen other 
sea.-birds, which prefer 
grassy spots, visit th o 
locality. Ao-aiu t hese 

• 0 

asstst in manuring th e 

fPhoto.- 1'. l redale, 1 · · birds t hemse vcs arTt v1ng 
of course by mean. of Aight. Around a 
cot'al islet, t\ttendant upon t he coral life, 
is an abundant fi h, moJlusc, and other 
invertebrate fauna. which provides sufficient, 
food for birds. We thrrcforo find birds 
breeding on the e cays throughout the year ; 
when some kinds move awa.y, other species 
take th('ir place. 

sand and every season 
sees an additional area 
adrled, while drift brino-s 
see~s of different plants, 
Which flourish on th e 
favourable ground , so 
that in t ime the vegeta­
ted cay becomes n. 
woody islet. Years 
pass, each one of which 
adds its quota to the 

Mlchaelmas Cay, s bowmg vegetated sand - b a nk a nd Wld eawake Terns 
(Onychoprion fuscatn I · £Photo.-'/'. 1 rdall'. 
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As above noted, the wind, weather , a.nd 
coral are all working at the same time, and 
t he island formed by their efforts, provides 
a. nucleus for other islets . It may prove a 
buffer to h urricanes. hut the '"'ind will move 
the sn.nd about t o a l~ss degree. Moving sand 
is fatal t o coral growth , being as deadly a 
fact or to marine life as anything known. 
The direction of the movement is governed 
by the vegetated cayl so that on the wind­
ward edge of the islet , there is abundant 
coral growth , while on the leeward side coral 
growth , when within the a.rea of sand-move­
ment, is a.t a mjnimum . Consequent ly the 
dead coral on tha t side is overgrown by sea ­
weeds, and these provide a new factor in 
islet formation. It is not yet known how 
large a factor this is, but it is undoubtedly 
important. The process here out lined indi­
cates the stages of infancy which may be 
seen and studied in the wat ers of tropical 
Queensland. 
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Of the insects and their a llies on ..lVIichael ­
mas Cay , ther e we1·e about thirty kinds, 
most of which were f1i er~, such as grasshoppers, 
moths, fHes, and beet les . A few were flight­
less and their origin wa.s a myst ery. Some 
k inds may have t ra velled on drift ing material 
or have been introduced by the very few ships 
which have visit ed the spot. Ants, cock­
l'Oaches, and spiders were quite common 
flight less forms . There were also t icks and 
lice, pa.rasit ic on the sea-birds, obnoxious 
creatures which frequen t ly t r ansferred them­
selves from t heir hosts t o t he members of the 
party , much to their discomfort. A collec. 
tion of some six hundred specimens of 
insects, t icks, and similar forms has been 
brought back for the Museum. 

The fauna of t he islet , however , did not 
claim so much atten t ion as t hat of the 
reefs, which was much richer. T he coral 
extended some six hundred yards on the 

Michaelmas Cay, off 
Cairns, North Queensland 
was selected as the site 
o£ boring opera tions by 
the Great Barrier Reef 
Invest igation Committee 
and t he writers were 
invited t o pursue zoological 
st.urues there during May 
and June of this year. The 
cay showed the veget at ed 
stage here described, ·whilst 
within sight were two 
y ounger sand-banks, one 
showing at all tide.~ but 
lacking vegetation , the 
other showing only as the 
t ide fell ; a third similar t o 
the last waR further 
distant . 

G iant Clam (Trida .,. . .,. 
T his s pecime n c~~a'=st .,asd) , bthe lar~est s p ec!es. of m ollusc, i n situ. 

ure a out thr('e feet s tx 1nches in len g th. 

The ~egetation ?f Michaelmas Cay occupied 
'the e~tn·e area left bare .by the t ides, a patch 
some 31~ yardslong by 66 \vide, and appeared 
t o be qmte young, fo1' in no place did it rise 
more than about eight feet a~ove sea lE'vel. 
Ther(-' was a coco-nut t ree only a foot or t 
bigh , with wind-t?rn .lea:ves, a son y obj::~ 
when compare~ wtth 1ts magruficent progeni­
tors on t he ma1 nland, and a] so a few youn 
shrubs ; but t he vegetation mostly consiste~ 
of gra.sses ~nd weeds . The drjft from t h 
JiOl~th con tinually brought l)eeds, many 0~ 
wl11ch must have fl oated for many d 
without losing their powers of gE>rminatio1:ys 

· (Photo.-~['. Iredale. 

~outh side and eaRtward a mile or so, where 
1t was . exposed a.t half spring t ide and 
wa~ b~I.ng br oken and killed each day. 
~h1s VISIOn of ruin was appalling at fi rst 
s1gh.t , but <' onsideration for a little while 
envisaged the . 1)~rth 1of a cay similar; to the 
o"?-e we were livmg on, and interest routed 
p1ty . H ere and there were nio-o·erh'ea.ds, 
bl.ocks of cora.I tor11 · and sma;hed, ' now 
Wllld . and weather worn, cr umbling and 
decaying, . Smaller pieces showed simila.r 
death, whi le all the t ime t.l1e ominous crunch 
~f .dead ?oral was felt under foot. 'J'he few 
bvmg thmgs were repa.yment for the sight of 
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s uch desolation. h mn'vC'r, as h ere we met 
with the Oia nt ('lam. Hl:--o 1-:nown as t he H oly 
'Yater Clam, in a liYing state. This mag­
Jlificent mollu c. t he unrivalled giant of its 
dass, i a l. o <'l. poem of beauty, its brilliant 
ruant le being b<'jcwclled wit h shining eye , 
its size amazing and its weigh t astonishing. 
On these matter. we were content to accept 
t he pu bl ished records, a length of four foot 
six being establi ·h<'d , and a. weight of the 
shell alone at five hundredweight. Many 
~maller clam-~hclls with even more beautiful 
a.nrl b iza.rre molln:::;cs were glimpsed among 
t he dead coral, though most other molluscs 
had to be search<·d for, as t hey had sought 
shelter below t he ruin!-;. 

The fi ·hes of t he reef.· \V ere so beaut ifully 
~olom·ed that t hey l'i ,r,tlled the most gorgeous 
butterflies, as they swam in little schools, 

The elvers o•· tra.n ~p<Ht'nt young of the 
·Freshwa,t('r E el (Angu illa) a re expected to 
ascen<l rin•t·s a nd stn'ams 1<-'ading from t h t> 
Sl'<t at this t.itn(' of t he year. Already ome 
specimens have been caught at Lon.g Bay, 
New • 'out h vValcs, averaging lesR t han 
2~ inchl'S in length , hut many more are 
needed for som(' s pe<·ial research now being 
<;arried out by Dr . . Johannes ..:chmidt, the 
Danish specialist. Hhould any of our readers 

<;atch young eels. t hey a r <' inYited to send 
them, packed in moist rag and not neces­
~arily prcsN·vcd , to th <.> Director of ~hP 
Australian ')Ius<'um, , 'ydney. By so domg 
t hey ·would be <tssisti ng materia1ly _an im­
portant piece of biological inve. tigat10~> for 
details of which they a r<· refer~~ cl to ~he 
::>tory of t hr FrN;h wakr Eel , an a.rtiClc 
which a.ppoarcd in t lw Oc·toher-Df'cemher, 
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dar ting, when disturbed, into the shelter 
afforded by jagged stocks of coral. Some 
were sea-green, others bo!d1y striped with 
black and white, whilst combinations of colour 
baffling description were often seen. One 
fish. h owever, cares nought for flaunting 
display , preferring to lie inertly amongst the 
dead coral, being exactly the same colour 
as its surroundings. This is t he deadly 
stone-fish , whose t hirteen venomous spines 
make boots essential to any who walk on coral 
reefs, for t hough coral scratches are them­
se! VC'S poisonous, t he punctures of t he stone­
fish a re fatal ; but we were fortunate enough 
not to meet with t his nsh , or if we did, we saw 
i~ not._ The~e was a striking absence of big 
fishes m th<' msh ot·e waters, except at night, 
and no sharks of any considerable size were 
seen . F lying fishes were sometimes noticed, 
leaping in .·chool over the water in the lagoon. 

1925, isHU(' of tho Au. TllA Ll A~ 1\l[ osEUM 
)f A ( :AZ I .\' 1•:. 

The third Prt n-Pacific cience Congress will 
shortly be in session at Tokyo. A number of 
Aust rnlian scient.if'ts left Rydn('Y on 'aturday, 
2?>th • 'ept<'m het' to att<'nd, among them :\lr. 
R. H . Carnbag<', F.L.. '. , O.B.E., and 1\Ir. 
E. C. Andn•ws, B.A .. Cow•mmcnt Oeologi. t , 
Tru~tces of this :\luseum . Both ha,·e been 
closely n!-lsociated with predou. Congrc e 
and on accoun t of t heir ~cientific attainments 
and expC'riencC' arc well fitted to represent 
Australia on thh; occasion. Subsequently 
Mr. Andrews wi ll proceed to Yale where he 
is to deliver t he , 'illiman }lemorial Lect.ures, 
taking as his subject the geology of t he 
Pacific. 
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Turtles' Eggs as Food. 
BY A. MusGRA vE. 

IN th~ 1VIuSEUi\l MA?AZTNE . April_-June, 
1926, appeared an article entitled, ·· From 
Sea to Soup : An Account of the Turtles 

of North-west Islet, ·· by Mr. G. P. Whitley 
and myself. This article has been widely 
read, and the following letter received from 
lVIr .. H~ W ·. Champion, of Port Mores by, gives 
some interesting facts about the value of 
turtles ' eggs to the Papuans. 

Ii1 yom· ver·y inteTest ing a r·t.icle in the '' Musewn 
Magazine·· on the Tmtle you say that the eggs 
are not palatable as a food. This surprises me, 
as among all the coasta l natives of this Territol'Y 
tmtle eggs Me eaten with r·elish. H would not 
be too much to say, I think, that the natives 
place them high as M\ iU'ticle of food. [t might 
he said by the ignorant that •' canniba ls ., wiU eat 
nnything, but the :Motu people fol' instance have, 
so fa.r as [ knov;, never been cannibals and appear 
to hold surh a practice in as muoh detestation 
as we do, and though less fastidious in their 
tastes then we are, are a very clean eating people. 

I can assure you too, that more than one white­
man has told me he lil.tes turtle eggs to Gat, not 
only in conjunction with othet' food, such as 
puddings, but poac.:hecl in a fry ing pan like bird's 
e:zgs. Natives occ-asionally hawk them for sale 

Museum 

IN our last issue reference was mad~ to the 
forthcoming issue of coloured postcards. 
The first series, comprising thirty Austra­

lian bird studi<'s, is now practically complete 
and will, therefore, be available for distri­
bution shortly. This series will be fol lowed 
bv one of mammals. 
~The object of issuing t he ·e ca.rcls is the 

great need for accurately drawn pictures of 
our nati\e fauna, for which there is e1 constant. 
demand from educational institutions. The 
d1·awings have been prepared by Lilian M. 
Medland (Mrs . Tom Iredale) and eac h 
design has been carefully r eviewed by Profes­
sor Launcelot Harrison. B-A., B.Sc. Couplen 
with such care in prepara.t.lon, i!'\ four colour 
printing of a very high standard. I t can 
be fully claimed, therefore, that in these 
card!3 will he found t hat ''hich has been long 
sought for. 1 

The bird ·eries 'ha::< been divided into six 
~ets of five cards each, as enumerated below, 
and each set is accompanied by an informa­
tive leaflet written in popular terms. The 

among E~·opoans. I ha.ve had t hem offered to­
me here m Port lVloresby on several occa.'3ions 
but J have. nevec.' had t he f'OUrag e to tt·y what 
they were hke to eat .. 

Our statemt"nt was based on the experience­
of. members of our party who tried them. 
.fned but, however, did not care for the­
somewha.t unsavoury appea.rance of the dish, 
t he· uncoagulated white and gritty-looking: 
yolk not appealing to their palates. We 
were aware t hat turt les· eggs are relished 
by t he natives of the Pacific and elsewhere, 
a fact well recorded, but the views set forth. 
in our article were based solely on our 
knowledge and experience of the tuTtles of 
tChhe Capri?orn Group. Since receiving Mr. 

amp10n s letter , Mr. A. A. Livingstone 
of the Museum staff while on a visit to the 
Santa Cruz Group, has tried turtles' eggs 
boned, and, unlike our companions on the 
Capricorn I sland trip, considers them to 
be quite as palatable as fowls· eggs. It 
would app~ar then, that much depends on 
the palate of the taster. 

Postcards. 
price is nominal, 1/ - per set of five, but to 
educational institutions there will be allowed 
a discount of 20 per cent. on all purchases. 
(direct from the Muse:>um) to the value of £1 
and upwards. 

Set. Al . Emu. Plain Turkey or BustaJ.·dr 
Brolga. or Native Companion, Native Hen~ 
Scrub Fowl. 

Set A2. Top-Knot Pigeon: Black Swanr 
Wedge-tailed Eagle, White Goshawk, Boo­
book Owl . 

Set A3. Rosella , Banksian Cockatoo, 
Fan-ta.iled Cuckoo, Frogmouth, Kookaburra. 

Set A4. Lyre Bird, Jacky vVint.er or 
Brown F lycatcher , Red-capped R.obin, 
Whistler or White-throated Thi.ekh€:'ad. vVillie­
Wagtail or Black and Whitf' Fantail. 

Set A5. Elfin Wren.or Red-backed Wren,. 
Fa.iry Wren or Blue Wren, Emu ·wren, 
Gouldian Finch , Scarlet Honeyeater. 

Set A6. Regent Honeyeater, Gillbird or 
Wattle Bird, Black-backed Ma.apie, Satia 
Bowm· Bird , Raven. 

0 
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Aboriginal Message Sticks. 
BY w. vv. TH:oRPK 

AI -an aid to OUl' memory we frequently 
. tie a knot in our handkerchief or make 

a note in our pocket book. The Aus­
tralian aborigine has, of course, to resort to 
;-;ome other means to jog his mincl and these 
reminders take the form of what white men 
term, variously, ·' message or memory 
:-;t icks," or " blacldellows' letters.'' These 
:'ticks t~:tke different forms, some being flat, 
others round or rounded, and are either 
plain or carved. Dr. \"!if. E. Roth. who for 
:many years was Protector of Abo;·igines in 

which was known to be hostile-for abori­
gines, like most others, are always glad to 
receive t idings and messages. 

These sticks are of great use in trading, 
for many trade routes are of great length 
and in journeying along them the bearer 
would have to t ravel'. e many territories. 
In northern Queensland there is one that 
approaches five hundred miles in length, and 
in Western Austra.lia there is another t hat, 
starting from the nor · west, zig-zag. its 
way to the South Au.tralian border. 

Passport fr om t he Lake ·way D istrict, East i\1u rchison , Western Australia. 

Qu~ensland and knew their ways well, 
believes that the markings had no relation 
~o t he message carried by the bearer, and 
Jn support of his contention he states that 
on one occasion when he had been entrusted 
with a communication he purposely mislaid 
the!'stick and was subsequently handed 
another which was dissimilar. In his opinion 
~h~ stick was merely a guarantee of good 
fa1th to show that t here was no gammon. 
He also states that he has known of sticks 
being utilised moTe than once, that is 
-covering two or more messages. It has 
been suggested that the markings are picto­
graphic, which in a few instances would 
seem to be true, but nevertheless it is clear 
that Dr. Roth's opinion that the stick proves 
the bona fides of the bearer is the more 
reasonable, for he was always treated with 
respect even when passing t hrough country 

LPhoto.- 0. C. Glutton. 

Trade and barter are intimately linked 
wit h these implements-if one may so term 
them. 'iVhat is wanted by one aboriginal, 
and cannot be obtained from his own 
hunting ground, he has to obtain elsewhere. 
Maybe he requires some flint from which to 
manufacture spear heads or tomahawks, 
or something else t hat will enable him to 
obtain t he nece. sitics of life . Knowing 
where this essential commocUty may be 
had, and not being able to go personally, 
he despatches a friend whom he provides 
with a message stick. This fri end arriving 
at his destination produces his warrant, 
thus establishing his bona fides, and states 
h is quest. The head man probably recog­
nises the markings, if there be any, as the 
" sign manual" of the sender, or else the 
characteristics, and hands over the goods 
require d. 
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The paymrnt in kind may involve another 
trip, or perhaps th<' headman will despatch 
a roes cng<'r, arm<'d with tht> same ' · stick.'' 
to state a nd obtain his needs. I t will 
thus be seen that the stick plays a very 
important part in native life. 

Dawson. who wtote nearly fifty year~ 
ago, gives a very graphic account of the u:c 
of the me ·sage stick in western Victoria:­
,, W'hen a. chirf has a matter of great im-

:e. .; :'. :. ·-~ ·: ·~ 

' 

pass thrir hands down the :tick, and as­
certain the nu m bcr of m<'n rcq uirr<l fr(1m 
t he tribe. They then d<.'cide who arc· to bC' 
sent. The stick is next forwat·ded by 
mes:engers from the tribe to the nC'al'<'st 
chief , who sends it on to t h e rest, and so 
on un ti l a ll arC' summoned. The most 
di tant tribe starts first , and joining the· 
others in succcs:ion, all arrive in a body at 
thr ca mp of t h<' chid who sent for thrnL 

'' Messa~e •· or ":\t emory" Sticks. The !ar~er flat speci m e n carded with it;:~. clutl~en.~e to r;;hts!n~ 
smaller Ja reply. 'I he following are the messa~es accompanyin~ each r espectively.- F~o Glenalis 
Brooke to Jack Gerambey. We want vou to brineS all boys fro m Tully, Cedar Creek an . t ke 
to fi~ht Goldfield mob. i\larraber, Tina roo. Barron .. Rive r , Geranda , and Athe rton ,boys: flgb~ atill 
place Scrubby C r eek next S unday" ·• J ack Geramhev to l3illv Brookes. Cant come do"n 
after Chris tmas : wait two w eeks 'more, me come with the Tully and Cedar C reek bors· TuJiy ~OY,~ 
want spelt after bi ~ walk-about. All boys will be at Scrubby Creek to meet you '" two wee s. 

Atberton, Cairns Dis trict, Queensland. ( l'hoto.- 0. ( '. ('[ut/on. 

porta ncr to H<'t tl (•, and de. ire::; the advicc 
and <Ui. istanc<' of friendly tribe ·, he cles­
patchrs two nH'ss<'ngcrs to the near·c. t chief 
with a nH'l-il-iag<•-stick. Thi: mcssagc-stick 
is e:\. pi<'c<' of wood about Rix inches long and 
one inch in dinmct<'l'. with five or six :idrs, 
one of t hes<' indicat ing by notches the 
nu m bcr of nH' Il l'<'q uired from each. 'l'ho 
mes:;;rng<'rs arc' not allowed to cxplai n t h e• 
busin<'ss of th<' propos<'d meeting. Im­
m ediate ly on a c hief l'<-'Ct'h ·ing thE' mE-ssage­
st ick, h<' . <'nch; fo1· his p•·incipal men, \\'ho 

They nr<' accompanied by their wi,·r~. hu.t 
not by c hildr('n , or by \ ' N 'Y old per ·on:-. 
In th~· rn·ning, when tbr children of the 
tribe' <tnd the- wo mr n have gone to b(•d. 
thr chief~ d<•c:i clc wha.t is to be dOJ\C': <'<H' h 
chief tells hi~ people what is rcquirrd , l'lnd 
all r ci,ir'<' for the night.., 

lksid('S tlw stick cm bh·matic tokcus WN<' 

oftrn carri rd. For instance if the Jll C'RS<~ge 
was t he' notifieation of <W initiation ceremon~· ­
a bullroarrr aceompanicd the messagr ~tid: · 
• imilarly, <t ma,n·s ap ro n impaled on tJw· 
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point of a . pear implied war ; or ~ mass of 
pipt'-cla.y, a n emblem of mourmng, pre­
pared the visited camp for n ews of a death. 

The mothorl of carry ing messages in a 
deft stick , as p ractir.;cd by t he African t ribes, 
has been int roduced into the Nor t hern Terri­
t.or-y. The writ ten message which is cnclos<'d 
in~ t i-trcc ( il f elaleuca) bark, and ca.rriod by t he 
mess<'nger after t h e ma nner of a. little flag. 

·when Sir Bald win penccr and t he late 
1!" . ,J. GiUen were carrying out their investi­
gations in Cent ral Australia some yca.rs ago, 
t hey met with an instance of this which I 
q uote here as i t is of some interest. ' · To­
wa.rds evening we were ~Ul·priscd t.o sec 
two strange na.ti ves coming into our camp, 
one of t hem carrying what they call a' paper 
yabber. ' I t t nrued out t hat our fr iend Mr. 
K cll had very kindly sent out after us some 
message: ·which h ad come along t he line 
for us after om· dep arture from P owcll 
Creek . The t wo men ha.d followed u s up 
for just one hundr ed and ninety miles. 
carrying t he ' p aper yab bE>r ' in a cleft stick . 
Though t hey had come through . trange 
t ribc8, first t he Umbaia a nd t hen the Gnanj i, 
yet . o long aF; t h(·y ca.nied t his emblE>m of 
the fact t hat t hey were messengers, t hey 
were perfectly safe. The native are q uite 
ac_cust omed to m essenger!') t ravelling f rom 
t nbe t o t ribe to summon groups to take 
part in .·acred cerem onies. Such messengers 
always carry a tok en of some kind- very 
often a sacred stick or bull-r oarer . Their 
persons are al way: safe, and so t he same 
safet y is gra nted t o natives carryi ng ' paper 
yabbers' for t he white man. These two 
men had t ravelled n inety miles in t he last 
t hree days so as to overtake us. They were 
perfect ly happ y when t hey reached us, t he 
sense of having been successfu l in t heir 
wo~k being appa r<'ntly qui te sufficie.n.t to 
:satisfy t hem- with, of cours<', in addit ion, 
a plenteous supply of food and tobacco when 
tbey reached us . They spent t he night in 
camp and left 11 s next morning with a good 
stack of flour, meat and t obacco, and a 
pipe and a knife for each of t hem, q·uite 
cheerful at the prospect of a, return journey 
of nearly t wo hundred miles to t heir own 
camp at P owell Creek. Their only luggage, 
apart from food, was a spear and a spea.r­
thrower. 

" These ' paper yabbcrs' are a mystery 
to th e u nf5ophist icated native. On one 

4')­
- 0 

---------------------------------
occasion a friend of ow's sent a native with a 
small parcel of tobacco to a camp some 
dista.nce away. At the same t ime he sent 
a note saying how ma.ny sticks t he parcel 
container!.. As a general rule a package a 
this would be d<.'livered intact, but t he native 
knew what i t contained and the temptat ion 
to open it a nd abstra.ct a few sticks was 

,.,-Messa~e Carrier ; a modern inn ovation . A writte n 
rnessa~e is wrapped in p a per -ba rk , ins e r t ed in cleft 
s tic k , a n d carried In t his condition . 

S outh Alligat o r Ri ver , Northern T e rritory. 
tl'hoto.- G. c•. ('luttiJII. 

too strong. \1\ hen, on his a.rri val , he was 
taxed with t he t heft, h<' was highly indignant 
wit h t he ' paper yahber,' b€'cause he had 
hidden it away in a hollow tree trunk while 
he opened the pare('!. in order that it could 
not possibly see what lte was doing, and be 
thought that it had, in some unfair way, 
found out what h<' had done and toJd t he 
white man.'· 

I n t he Australian ethnological gallery of 
this Museum may be seen a very fi ne series 
of t hese sticks illustt·ating t heir diversity 
of form and ma.rki ngs. 
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Legless Lizards or "Snakes with Fins." 
BY J. R. K INGH ORN, C.lVI.Z.S. 

HAVE you ever killed what appeared t o 
be a small snake, which on examination , 
proved t o have two small scaly flaps, 

one on each sid.e of the body about a third 
of the distance from the head t o t he t ip of the 
t ail ? Or perhaps, at one time or other , you 
have seen one preserved in a bottle, and 
proclaimed by the owner as a •· snake 
with fins.'' Such creatures are often brought 
or sent into the Museum w:it h letters con­
taining a host of questions relating to them 
such as :-'· Is it a snake with fins, ·' ' ·A 
slow worm,'· OT " blind wor m ? ., and. 

the best known, in fiction ii not in fa~t. is. 
t he " Slow Worm " of Em·ope, but that 
r eptile belongs to a family known to science· 
as the Anguidae, whereas the Australian 
species belong t o the Pygopodidae, a 'rery 
remotely related group of lizards which are­
much nearer t o the little geckos in structm·e· 
than to t he scinks . The lizard'5 uudE>r 
discussion thorefore a-re snakE--like in form, 
but are r estrict ed in t heir distribution t o· 
Australia and N<:'w Guinea , and are knmvn. 
a.· scale.footed , or mor e commonly as legleHB· 
lizc_u·ds . 

Burton's Legless Lizard (Lialis burtonis ) . The sharp snoute d form whic h is w idely distributed 
throughout Aus trali a. ll'l:uto.- /1 . . 1. /,onqnum. 

" Does it bite ? " " Is it venomous ? .. · · Is 
it new or rare ? " My answers may be found 
in the following lines :-a I t is a lizard, 
and a,lt hough snake-lil{e in general appear ­
ance has all t he charact ers and attribute:; 
of a lizard, with the exception that i t has no 
fore limbs, and t he hind ones are reduced 
to small scaly flaps situated one on each side 
at the hinder part of the body." 

Snake-like lizards are kno~'ll from other 
countries besides AustraJja , and perhaps 

There at'e fourteen speci e::~ of legless lizards· 
belonging to t he Australia n group, two of 
which occm· in New Gujnea, one boing re­
stricted to that country while the other. 
Button's L egless Lizard, is widely distribu ted 
almost t hrough out Australia. ]3oth of these­
lizards have long narrow snouts, the New 
Guinea specie.s in padicular , and t hey belong 
to the same genus, the Austra lian form beiug 
known as L ·iaUs bu?·ton·is . While the usual 
colour of this species may be plain brmVI1. 
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olive, or greyish aJ,>o\·c, a nd spotted below, 
many beautifully marked and coloured 
specimens are t o be found. e~pec iall y in t he 
tropical partis o·f AustrAlia . The average 
length of a full y grown adult is t wrnty 
inchehc;, but t;orue in the )luf'eu rn collection 
measure t wenty -soYen inches, while t he 
body, which i · CO\'Cred with Hmooth scale·, 
is of almost equal th ickne ·s throughout, 
a nd about as stout as a fountain pen. 

J..,ialis i~. perhap · the commonc.t specie. 
of legle:. lizard in Australia , but a Yery 
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more brightly coloured and more beauti­
fully marked with lines, spots, or colour 
patterns than Lrialis, bright reds and blues, 
outlined with whites and blacks, rendering 
some specimens most conspicuous when 
removed from their natural haunts, a.nd 
placed on a table. 

Then' are other species of Pygopus to he 
found in New 1 'outh Wales, one with blunt 
keels on the scal es, and a well marked ht•ad 
and bodv, and the other with ~mooth scales. 
uniformly coloured body and dark hrad. 

Py~opus ni~rlceps. One or the rarer s pecies, clos e ly a llied top, Jet>!dopus. T he s cale-like :Je~s 
may be seen, one on each s ide, near the bend in the body. 

{l 'huto.- G. ( '. ( 'lu/t,l ll . 

dose second is one known as the ' · Common. 
Legless Lizard " ( J>ygopus l r>p idoptt.<>), <t 

blunt snouted fot·m, which a tta.ins a length 
<>f abou t twenty- fin• inches when full y adult . 

Pygopus, wht'n uniformly coloured brown 
or olive, is, on account of its rounded snout. 
very snake-like, but it has a very rough. 
fi le-like appearance, due to the presence of 
sharp keels or ridges which extend down th<.' 
<!entre of each dorsal scale, and which form 
eleven to t hirteen longitudinal r ows from 
head to tail. "fhiR species may be even 

Both of the:;e forms aJ·c· comparat i\'C·ly ran·, 
and much sough t after by :vtusC'um a~~hor ­
ities ; we certainly would wclrome acldthonal 
specimC'a~ for our collection. 

There arC' several very mrC' species, and 
t he g<'nus Paradelma, of which w E:' have only 
one spccimC'n in th<' Museum. is restricted to 
Queensland. A smaU species, with a long 
name- Ophuliocephaltt.s- is unique, only onr 
specimen having be-en found in Centra l 
Aust ralia by the Horn & ientific Expedition, 
which visited those r<.'gions in the year 1894. 
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Two YCry worm-like forms Aprasia, and 
Ophiosep ·, which do not exceed six inches 
in length in the adult ~tage, are re-stricted in 
range to \V est ern Australia, while another, 
slightly Jnrgrr . species, also from W estern 
Australia is Plethola.r gracili. . The latter 
species i very thin and file-like, each dorsal 
Rcale having two sharp keels. The first. 
specimen C'\' <'l' di~o,·ercd, over forty year s 
aao, went with <L collection of zoological 
n~atcria1 to the Philadelphia Academy of 
Scjenccs, whet'<' it now reposes as the type 
of the species. a-nd it was not until two years 
ago, that a. !-lrconcl specimen was disco,·ered 
on the banks of the Swan River. It was 
this spccime11 ,..-hiclh 1 recently harl the oppor­
tunity of dc.'cri bing and figuring for the first 
t ime in the .Museum Records.* 

The mo!-lt nal<C'-likc of the whole group, 
are scn'ral sprcie: belonging to the genus 
Delma, and though none of them may exceed 
fifteen inchrs in length, the general build, 
and markings, rvcn to t he black cro s-bands 
on the head, give these little lizards a r e­
markable resemblance to young Brown 
, 'nake , Demansia te.rtili.s, for which they are 
often mi: takcn, a.nd suffer in consequence. 
One r-;pecies of Delma- (D . fraseri) - is 
widely di .. tributed throughout Australia, but 
a variety of this one, and two other species, 
n.re restricted to t he ea. tern portions of t he 
C'ontincnt. 

A lcglcHs lizard may be distinguished from 
a snake by a number of easily d iscernible 
characten;, some of which are as follows :­
lt has a thick fJP.'hy tongue (that of a :nakc is 
rod-like, and dC"eply forked). It has an 
eyelid composed of a circular scaly ring (a 
snake has no ryelid, the eye being protected 
by a t ran!;parrnt . cale). The car opening 
is usually distinct (a snake nen~r has an 
€'xternal rat' opening) . Thr cales of the 
belly arc s4uarish , and not much larger t han 
t ho c of the sidr · of the body (the belly 
scales of a nak(• are t ramwersely enlarged). 

*Record$ of the .-h t..'l 1ralian .11w~emn, Vol. XV. No. 
1, 1926, pp. 68 -51). 

Th is ii:>suc complete. this volume of the 
AuSTRALlAN )Jus Jt: UM MA(l.o\ ZJNR , for which 
the index will shortly be available. For 
the convenience of our reader arrangements 
have been made for the binding of their 

The main differrnces how€'V('r a rC' skPlctal, 
but one on ly n eed be mentioned here. In 
snakes t he lower jaw bones are scparat<>d in 
front, and a rc independently movable, but 
in all lizards t hey arc fu sed , and arc firmly 
united into a singlc bonc, much t he same as 
ow· own lowcr jaw. 

Thi helps to explain why lizard<; usually 
chew t heir f ood, and arc not able to swallow 
objects whole as snake. do. Many people 
seem to have the idea t hat legless lizards are 
vcnornous, perhaps because t hey r esemble 
snakcH, but the assumption is quite un­
warranted, for t hey are harmless. I have 
never yet seen one of t hese lizards attempt to 
bite when handled, and even though it did 
I doubt whether its blunt teeth would do 
more t ha n to p inch t he Acsh . 

The tail of a legless lizard, like the tail of a 
gecko, is very brittl€', and will easily snap ofT 
in thC' ha nd of it · captor , thereby allowing t he 
lizard to e. cape. In brcaking, the mu. clc 
which arc attached to the ,~ertcbrae, tear 
out, leaving eight ho11ows in that part at­
tached to the body, into which t he eight 
t horn-like muscles on the end of t he broken 
part fit. In p lace of t he portion of tail lo. t, 
the lizard is able to r eproduce a new end, 
but it is very short , bears scales which arc 
very difl'<'rent to t he orig inal ones, and the 
vertebrae arc rC'placed by a rod-like cartilage. 

As far as is known, all Australian legless 
liza t·ds lay eggs, these being elongated oval 
in shape, and parchment-like in texture. 
ThE'y a t·c usually laid in some decayed turnp 
or under a log, afterwards being covered with 
decaying leaves a,nd other bush d€'bris . 

The food of Pygopods is very Yariablc ; 
the maj ority a ppear to confine their diet to 
beetles and other i nsC'cts. but Lial i' and 
Pygopus occasionally eat other smaJJer 
lizards, as stomach rxamination have pro,·cd. 
I t would apprar, therefore, that lcglc s 
lizards would bc rather Yaluable creatures 
to have wriggling through t he garden or 
farm, where othC'rwise beetles might be 
doing damage. and we may count t lwm 
among our rept ile fricnds. 

volu mes in a.n attractive anrl clmablo 
cover uniform in style with t.he p1·cvious 
volume. The charge for this will be 8 / f) 
(posted 9/ - ), or covcr onlv, 4/ (pos1ed 
4/ 2). . 
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More Life of the Tidal Flats. 
In 9 previous issue o£ thi~ l\L\(MZT E (Vol. I T., No. 8, October -Derem.bel', 192;; ), t.he fi •·st of a se1·ies of 

;Article,; appmued clNlling in a poouln.r uwnnt> J' w ith (,he mat·inf' fatu:ta of tht~ tidal flats at Gwmamatta 
Hlly, Po d . HH<·king by M es:;;r:-. 1~'. A . McNcill, Tom I reda.le . A. A. Livingstone and othel'S. R egular 
rNtdcr>: aro nlread y ,.,ucq u i'lintod with the geography of t.h('l locality and some o[ t.he int.eresting 

s he llfiRh whic·h livt' the•·t- . 

THF. OC'TOPU . . 

the D U R. ING 
. ummcr· m onths 
octo pods are ,·cry 

numer ous on the flats . 
They freq uent!sh aUow 
water and t heir pre­
sence cttn always bC' de­
tected by t h E' charactN 
of their st-ra,ng<' ab od('s . 
These are constructed 
itS burr ows in th0 soft 

andv bottom and are 
lined with cockle a.1irl 
ot.hcr . hell which a lso 
<lncit·c le the entra ne<> in 
the form of a ram part. 
'The unfortunate occn: 
pants of these sh€'lls 
f ormed t he food of t h e 
repul ivc tenant who 
now rests con te-ntcd lv 
among t h e ske letons O'f 
his prey, using th<>m as 
a protection a.ga.j nst 
t be caving in of t he 
soft sand. Nest often 
occur in a reas som e 
d istance from t h< .. 
cockle banh:s, and the 
na.t,ure of thei r com­
ponent shells t cJJ 
-plainly the story of 
n octurnal visits and 
massacre in t he t idal 
~one. Agitation uear 
t hP- m out h of a burrow 
will cause t he occu­
pant to protrude a n 

A few m inu tes ' wrestlin~ with th~ o ctopus leaves 
the creatur e i n a more o r less exhausted a nd 
fl accid s tate w h e n there is little writh ing to dis­
turb posin ~ and photograph~· . In the centre of the 
tentac u l a r mantle m a y b e seen t h e teet h laid bar e 
by the out-turne d li mbs, w hic h each carry two 
rows of s u c ker s . The fle.c;hy membran e between 
the Umbs a ssis ts in swimming, t his motion 
bei ng c arried out with heart fore mos t and limbs 

trallln~ behind. 

;photo.- F. A. ilfcl-:eUl. 

or like object below 
t he hody. vYhen thls 
is accomplished a 
q nick jerk will throw 
the octopu. into t he 
surrounding water. 
Here tb<> creature lies 
motionless awaiting 
t he next move of t he 
aggressor , who is lost 
in admiration of its 
daring. Ac:, king of 
t he tidal Hats t he oc­
topus rarely knows de­
feat among the anima-ls 
of its own world a.nd 
carmot easily compre­
hend a. danger greater 
tha n those experienced 
in its everyday life. 
When approached it 
'Yill rlart swiftly away, 
launching i ts body 
l>at:kwards in r ocket­
like rushe · with t he 
tentacles or arms trail­
ing i11 its wake . Pro­
pul ion of t he hody is 
accomplished by t he 
forc ible ejection of sea 
water through a mus 
cnlar tube on t he 
undersurface of the 
a tlimal and known M 
the funnel. Opening 
on the inside base of 
this funnel is a tube 
connected to t he in],_ 
sac, the contents of 
'\Vb ich can be released 

~nquiring arn:t wh ich w ill cling to one 's h and 
until suspicion prompts its withcltawa.1. 
Forcible ejection of a n octopus from its 
burrow is won nigh impossible, but the 
c reature may l'c persua.ded to come near 
enough to t he entra nce for its retreat to be 
effectively block ed by the insertion of a stick 

at will to act. as a" smoke scrC'cn ··and cover 
retreat. I t is apparent, howcV"er , t hat the 
octopus rarely uses its " ink '' to t his end , 
for rough hanrlEng or injury is 11ecessary to 
induce an ejection. On t he other hand, the 
allied cuttlefishes to be found in t he same 
Jocality are easily prompted to do so. Like 
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these cuttlefishes the octopus is possessed of n 
chameleon-like faculty of changi ng colour , 
and can lie sprawled upon t he sand with its 
eight webbed tentacles outstretched in such a 
manner as to render detection difficult. Tu 
the same way it may lie iner t on a patch of 
green seaweeds, where its colour will blend 
in perfect harmony 
with the surroundings. 

either among th e r ocks on t he 11earby shore 
or beneat~b some secure obj ect i n t he sha llows. 
near her shell v a bode . T h e mid-summer 
mont.h of Febr~ary is a favourable time t o 
search for t hese little clusters of rice-like 
bodies, wh ich cl.re securely fastened to their 
anchorage with t he aid of a glutinous sub­

stance . Each cluster 
contains many hun­
dreds of eggs, and 
t hree or four batches. 
mav be cr edjted to a 
single laying, which is. 
said to extend over a 
p ('riod of several days_ 

Much has been told 
and written of t he great 
strength and suck ­
ing propensities of oc­
topods, but it is safe to 
say that, on the coa:-:t 
of New South Wales at 
least, there occurs n o 
species large enough to 
menace man, and t lH' 
suckers on their t(•n­
tacles can barely raisr 
blood to the surface of 
the skin. F tLrt her, t he 
sucking cups on t Jw 
surface of the ten tach'!i; 
are il1 no way con­
nected with the ani­
mal's nutritive . ystem 
as many people believe. 
In effect, t hey ac t. only 
for c1inging puq1oses, 
being operated inde­
pendently on the vac­
uum principle. lt if; 
t he strong beak-like 
teeth in the mouth 
which should be care­
fully avoided hy 
zealous collectors, as 
those of some New 
South Wales species, 
measuring about four 
feet from t ip to t ip of 
the outstretched ten ­
tacles, are large enough 
to sever a fi nger. 

Unlike the cut tle­
fishes, the octopus is 
practically devoid of 
any skeletal structure, 

Occas ionally one finds a track of t he san d s n a il 
s ufficiently removed f rom a nearby maze to p er­
mit of photo~raphy. T he one here s hown is very 
deeply furrowed in s oft san d , a n d t he e ruption 
at its end m arks the s pot where the s nail h as 
gone below the s urface. Two exam p les of t h e 
cone-s h aped variety o f s na il r espons ible for this 

The degree of intel ­
ligence displayed by oc­
t opods has drawn words. 
of admiration from the 
pen of many keen 
obser vers . I t is this. 
att.r ihute t hat has con­
tri buted to t he 
cr eatm·c's superiority 
a.mong the numerous. 
membeTs of its group 
(Mollusca) . We learn 
from an a uthentic 
source t hat an oc­
t op us, a fter killing a 
small rockfish , placed 
it as a. decoy in such a 
posit ion as to attr act 
Hmall cr a bs within easy 
reach of a tentacle. 
'rhis incident is all t he 
mOT'e remarka.b]c in 
that fishes d o not or­
dinar ily form a par t 
of an octopus's bill-of­
fa re. T he cr eature­
a} ways prefers shell ­
fish and cra bs as food~ 
and will consu me fish 
only as a last resort 
t o sa. t ia.te hunger ­
W hen embarking on a 
cr ab-hunting excur­
sion , t he octopus em ­
ploys various means of 

type of t r ack nre ran~ed alon~side it. 

but its relationship to other shellfish is 
detected by some vestigial t races in th t> 
hea,d region of a one time external shelJy 
armour. 

When laying her eggs the female octopus 
selects some secure repository for her brood , 

[:Photo.-G. 0. Clotton. 

a.ttacl' according to the size a,nd na.ttu·e of t he 
prey. Smaller cr a bs ar e reach ed for from a. 
crevice wit h th e outstretched feelers, which 
" flick " t h e victim and draw it into the en­
compassing fo.lds of t he tentacu lar mantle­
H ere can be held in captur·e u pwards of 
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t wenty sma ll cr abs await ing t he ir irrevocable 
destructi~n. If a c~'<tb. be in t h e open, t h C' 
octopus nsc~ above 1ts mtc nded ,~ictim , and, 
with its widely outstr etched and we bbed 
tentacles, for ms a pa rachute to swoop down­
wards npon t he p rey like a cloud . 

' Vere it not for the repulsive aJ>pearance 
of the octopus, its flesh would be in great 
demand in Au tra lia as a delicate articl e of 
diet. In Ita.Jy t he prcj ndioc against it has long 
since been m•crcomc, a nd t he ca pture of both 
the octop us a.ncl c uttlefish i::> a regular in ­
dustry, find ing muc h support a mong the 
populac<'. 

S.\ .:-\ 1> SNAILS. 

Among t he HotHam a nd jetsam of the sa nd 
bank arc to be foun d the shells of innumerable 
mollu os, a nd dose <'xa.minat iou of t hese 
accumulated remain: will d isclose many 
t hat a rc perforated w it h holes. T he keen 
eyed chi ld1·cn who coll<•ct shells for st ringing 
in to necklacPs fiud t hese holes con venient 
aid: to t hat pu rpo~C', l it t le k nowing the 

T h e egg rln~s o r n idi of the sand s n nHs are con­
s p icuo us o n the tidal flats In mid -s umme r. At least 
three varie ties can be r ecognised, but it Is d iffic ult to 
associa te the m with the s na Hs responsible for their 
buHding . H er e are s ho wn two Jive s hells of the J ar~~ 
d epressed s n a il o f the fl a ts, whic h is believed to m a nu­
facture t he b ig coarser nidus s hown . Note the o pe r ­
c ulum o r lfd closin g t he op ening of t he s hell of t he up-

turne d s nail In the picture. 
(l'hoto.-0. C. Clull(lll. 

sini. tcr end t hat ha: overtaken the Jat& 
occupants. 

In t.hc mo11 u ·can world there a rc both 
h erbi\·or ous and camivorous feeder:-; among 
t he gastropod or snail-like shellfish. and t hese 
are p rovided with a ribbon-like structure 
caUed a radula. This is armed with number­
less minute teeth which enab]e its owner t() 
grind away the matter upon which i t fcC:'ds. 
Now the earn i \ 'Ol'OU!; gastropods prey u pou 
t he lameJJibranch or t wo-vahred shellfish 
which are inoffe nsive creatures with no truE" 
mouth or means of protect ion other than thei1· 
(;•nclosing shells. 

Among a ny accumula tion of d ead s he lls o n t h e 
flats one can fi nd numer o us examples s h owin g un­
deniable traces or the a ttack of sand snails a n d other 
borers . T he holes a re Jound to be bore<l a t a n y poin t 
of the vic tim 's s he ll , w hic h they e nter at a ll a ng les . 
A partly bored b ole in the m id d le of the largest shell 
s hows where some depred a tor h as been dis t urbed, or 
has m et with a pa rtic ula rly h a rd layer o f armour a nd 

forced to trans fer a c ti vities f'lsewhE're. 
[Photo.-f:. C. C/l•ttun. 

The sand sna ils ( Polinices) of t he tidal 
flat arc carnivorous gastropods and their 
nu mcrous t racks are to be ~een everywhere on 
the surface of t he moist sand. Leaving deep 
furrow::; in th e ir wake. the~;c depredators 
move slowly across t he banks wit h t he aid 
of t h eir large fleshy feet , which are thrust 
forward beyond their shells in the form of a. 
spade. 'Yhen a victim is e ncountered. a snail 
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will a ttack its shell wit h the rasp-like radula 
which is carried curled up at the back of its 
mouth , and assisted by a potent acid secre­
tion from a gland on t he underside of 
t,he foot, this gradually grinds down the 
opposing surface until a hole is bored 
·completely through ; this allows of easy 
access to the soft body of the contained 
a nimal. The heavv shells of t hE:' com­
mon cockle a.re practically immune to t.he 
attack of the sna ils, but on occasions even 
these are neat ly perforat ed , and even t he 
heavy herbivorous whelk a nd such-like forms 
occasionally fall victims to t he thorough 
carnivore. 

1 a.nd snails a.r E:' adep tH at burrowing, a nd 
often \1'ork their havoc below the surface 
of the sand. where t hey u 'lla lly r etire when 
t he t ide exposes t he flat ·. They can he 
secured by tracing a s11r face furrow to where 
its end is indicated by a little eruption of sand 
{see illustration), marking the spot where the 

T he Sea H are tTethys a n g a s i l is t h e most beau t iful 
a nd g raceful of its k i nd to be found o n the t ida l fl a ts. 
O w ing to its rare a nd is olated occurre nce, o ne is sel dom 
favoured b y the pleasin~ s pectacle of the bron~e green 
a nd warm brown colo ur s o a rtis tically dis tributed 
over: Its form . Above, t he d elicate purplis h folds of the 
m antle are at t im es visib le as the ed~es of the reflecte d 
l obes of the foot s low ly undulate w hile the anima l wends 
its di~ni~led way throu g h the s h a llow s. O n e third 
n a tural st~e. 

Jame.~ • 'tuart, del. 

mollusc has disappeared . , mart excavat ion 
with the fingers will reveal t he burrower at a 
shallow depth with body fully expanded , 
but almost instantly this is contracted into 
t he shell and t he openjng closed by a close­
fitting lid or operculum (see illustrat ion). 
The eggs are interesting object s to behold a R 

they lie upon the flats, and during the warm 
months of the year they are part icularly 
plent iful. Those of at least t hree species 
-can be recognised , all in the form of a broken 
ring or hoop with overlapping ends, and 
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a.rrangecl in a cone-like fashion. rr hc colour 
of these nidi, as they are called , is t hat of t he 
surrounding sand, the gra.ins of which have 
contributed to their construction. lf one 
of t hese egg masses be held to the light or 
broken transve1·sely across, numerous sma.U 
glassy cells in the solid body of t he structure 
will be re,realed, and in t he contai nerl jelly-like 
substance is the developing embryos of the 
sand snail. 

SEA HARES . 

To neglect any ment ion of Sea Hares in. 
a discussion on the fauna of a t idal fl at would 
be t antamount to leaving the story half told. 
F or, apar t from being a mong the most char­
acteristic inhabitan ts of t he ar ea., t hese quaint 
molluscs have a strik ing and unique hist ory. 
Through out hundreds of year s t hey were 
credited with t he possession of malevolent 
powers a.nd these ridicu lous belids were held 
by diverse peoples . In t he countrie:::; of t he 
Mediterranean i t wa::> regurded as dangerou 
even to lool< at t.hem, such cases of daring 
being sairl to result in t he loss of the onlookers· 
h<l.ir. This belief was epitomised in the name 
depilans, given to oue species by an early 
naturalist ; th C' group Ol ' generic name 
Aplysia, by wltich th e Sea Hare wa.· long 

1\.nown in scientific literature, was intended 
t o convey similar distaste. It wa.s said that 
jf the creatures were handled , t he individmtl 
'\>vhose lack of fear 11 rgcd ~nch courage, would 
be visited by dir e sick nesR, which was more 
pronounced if t he disbeliever was of t he 
feminjne gender. A c urious r emedy suggested 
was t he u:sage of ~L dried m~de specimen, but 
as t he Sea H are proves t o he bisexua l, 
search for t he male would have been an in­
definitely prolonged process . Moreover , t he 
puce fl ujd which the ereatnre~ emit was a.Lc;;o 
considered able to burn one's flC'sh , whilst its 
smell was regarded as most noxious . While 
f\nch fa Jlacies have been handerl. down en•n 
t o our own en lightened a,ge, t he natives of 
t he Moluccas and other Pacific i~lands were 
not only complet ely ignoran t. of them, but 
were partaking of cer tain species, when n.va.il ­
able, as ~ l't:'guln.r art icle of diet. Apparent ly, 
the earliest naturalist who took not e of s~a 
~arcs in Aust ralia lived ju credulous enough 
bmes to consider it useful to observe t hat they 
did not pos:ess any of the q ua.lit ies crcdi t.ecl 
to them, as h€' ha d p roved . 
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At C: nlllHUHa.ttn Bay 'fet h ys S.lf(lneye 11sis 
often crra<'<'l-1 th<' tidal flat:;; with its olive 
crrC'<'ll ~~l<l brown colouration few a. f<>w W<'eks 
0
(ltlrincr its micrrat.ory round~=; of the loeal bavs l"" C' • .. 

and C':=-t n~ni<'H. and may he found in grcRt 
rH I m hers hrowsi ng on t h<' lwds of sea we€' cl 
in th<' sha llow pools lrft by the rccE>ding tick. 
This form is 1ypi<·al in chantcter. with a 
soft lll'shy hod.v foul' to fin' inc hes long and 

Being no l on~cr i n u:se as an external protection the 
shells of Sea Hares h ove beco me ~reatly m odified in 
~hape, a nd hctter ~uitc<l for t he positio n they occupy 
in offerin ~ ri Jlidity to t h e soft fold s of the mantle. The 
above lllustr a tio n 1 ahout na t ural size) s hows a calcified 
s hell of DoiAbello , with the soft integument of it~ surface 
ruptured by a c r ack in dryln~. l n most other Sea Hares, 
lhe s hell is m o r e dc!!cnerate, non-calcified and quite 

flexible. 
[ Pllotr- - U. ('. C'/ufl,ll. 

of slug- lik<· appearan<"<'. 1t !" c>.dorned with 
two p a il'S of tc·ntnc l<'s on th<• h<'ad, the largrr 
pai r being flatt c•n<'f! a nd c·rect. grotesque>!~· 
suggesting tlw ('Hr~ of a hatr: at the hasl' 
of these the <'v<·s a r(' si tuatc•d. A shell i" 
presc·nt. but thi.-. i~ of non-calcified degenerate· 
natmc, a!ld not <'Xt<•n utl as in other gastro­
pods : it is c·on<:<'alrd bv thP fold! of t hC' 
mantJc or gill <·m· ~· r , ::-; ittu{red in the• opening 
<tlong tlH• middi<• of tlw h;H.:k. This opening 
is fomwcl by two lobes of the soft fiPshy foot. 
which arc rrflcct ec! upw<trds on both s irl r:-­
a.nd overlap th<• bade i 11 the fnrm of two loo~(· 
flaps. 1'hc COJJt inun,l motion of these flap~ 
in the water assists the ownl'r in negotiating 
the weed pat<.: hC'~ and ::-timulatcs the flow 
of oxygenaird wa.tc1· to t he gills through 
thr inhalant -;iphon just b("ncath them in 

the mid-line of the body. Besides this opeon­
ing there is a mouth situated below the [ront 
of the h ead, <tnd an rxcretory pore at the rea1• 

of the body formed by a fold of the mantle·. 
Tf handled Ol' irritated. thi. Sea_ Hare, like 
other: of its kind. is liable to discharge a large· 
quantity of puce Huid t hrough th<" excretory 
pore, which mixr~ n'adily with tbe water an~l 
caus<'S a dark stain in the immNiiate vicinity 
of the animal. No doubt this fluid render:< 
t h<'ir soft bodies immunf' to molestation 
by natural enemies. and compensates in no 
:--me;dl measure for the la(;k of a protecting 
slwll. Also the fac t tilctt both srxes are uni­
tec! in the one individual makes t hem prolific 
brcc•dr rs, :;o t hat thei r rank:-; are doubly 
proof ag<1in-;t annihilation in an cnviromnent 
whrre only the very lit ·mTi\7 0 for any length 
of tinw. Colrl a ppenrR to be on0 of ihc "·orst 
<'nemir~ of Rea Hare:->, for expo. m e cauHcs 
t hr m to huddle up their bodie IJ.vcontraction 
;tnd take r('fugc helo\\· the . urfacc of the . oft 
sand. \Yi th thr on~rt of ''inter all but the 
,·r•·y hnrd.v a.ncl more per ·istcnt species 
rli apprar from the flat~ . The egg~ are lai<l 
in long st ring-; from a pore on one stde of the 
· · nrck · · recrion, a nrl crmcntrcl clo cly to­
j.!C't hcr in to what app<'<'U'S to be an inextric­
able tanrrlr. 'l'h<•sc are anc·hored to any con­
\.C'IJi<•nt 'wC'('d ~; tcm and n,rr gencndly n:cog-

The ~reen e~~ strin ~~ of Dolnbella are m :> rc con­
s picuous than those of the other Sea Ha res by reason of 
their thlcknes~ and size ; sln~le mnsscs may he three 
to four inches Jn thickness and eigh t to ten inches l!>n~ . 
Masses l:ke the one illus trated arc often found partially 
covered by the soft surface s ilt deposited by the tides. 
T he sluggish producer of s uch a n egg-s tring is of! cn 
submcr~ed beside Its handiwork, and a close scru!my 
of this picture (lower Left ) will reveal a s lit-like a perture 
(tho inhalant siphon! opening on the s urface or the sand 

a nd lndlcatln~ the presence of a Oolabella. 
( Photo - a. c. C/ltl/:;n. 
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oft<'n occurring within the 
radius of a f<'w yardH. 

A.lway"' scNn i ng ly inC'rt, i t 
is hard to u ndE>r~tan(l how 

When handled p repar atory to being pos ed for the camera a s hort 
wait is necessary before the aberrant Sea Hare Dolabella regains its 
us ual compos ur e. 1t displays its resentment by partial contraction , 
a nd Jntermittent discharges of a puce-coloured fluid . The bris t ly 
appearance of the body, gr eenis h in colouration, i ~ due to the presence 

of numer ous fleshy processes. 

they gain sust<'nanc<', for their 
bodies a.rc nine or t <·n i nchc~ 
long a nd three of four inch<>s 
across, and W<'igh as much 
as one and a half pounds. 
They an' muc h t ougher and 
mor·c solid than t heir a llies . the 
refl ected lob<'s of the foot 
j oining neatly along the micUine 
of t h e hack to for m a cont inuous 
surface over t hi :; r egion. On 
account of this peculiarity a 
Ycry definite inhala nt pore 
becomes at once con.·picuous 
on the d or F:al sw·face, and 
this always remain. open and 
exposed when th e creature lies rrhoto.-F. A. M cNei/l. 

ni ·able by their distinctive colour. Those 
of rf1ethys S,'}dneyeJISiS arc CL'eamish, while t he 
<·gg: of Tet!ty ~owerhyi from the same !orality 
an· yellow. Thi · la t form is a S\Yimming 
\' isitor to the flats, brown in hue, and a most 
intcre ting. pectac le as it flaps its seemingly 
laboriou · way through the shallows much 
in the Mmc way as an old and over -heavy 
dome. tic duck st ruggle · to leave t he ground. 
It is \'ery long in t he nrck, and t he quaint 

. ar·c hing of this mcmbci' in tho action of 
:-;wimming reminds one of a prancing steed. 
Nrvcrthrless. uch a form of progression is 
far in advancr of the crawling stage common 
to mo t ~ 'ra Hai'Ci', and allows of a wide.r 
scope of opcratioJlS, as rxemplified by the 
scattered occmTc·nce of this swimnH'r on the 
flat .. . 

An a brnant form known a Dolabella 
~·capula i. by faT the largest and most notice­
~b~e of th<' Ounna matta Bay Sea Hares, but 
I t 1 · Pxcec·d ingly s luggi. h in hahit. I t is to 
U<' found right throughout tbe year, certainly 
d<'plrtcd in nu m br r · t hrough the <'Older 
month , and no doubt the c off.scason 
. traggler: h;;we bcrn t oo ·low in seeking the 
safe refuge of the deeper waters of the bay; 
t~c great mortality not iceable during t he 
wmter point~ to this fact. In mid summer 
~rreat quantities of Dolabella are to be found 
·On the exposed fta ts, six or eight indinduals 

buried in t he sand. • rnHke 
the other ea Hares of the localitY. 
Dolabella has a well calcified shell. but thi~ 
is cov<'red by a non.calci ficd integu. 
ment imilar in composition to tlw fl exible 
. hells of its a llies> and is soft and supple 
where it ext ends over t he edge. The egg 
mas es are a light foliage g reen in colour 
like the animal itself, the strings being about 
one.sixteenth of an inch in t hick ness. They 
a rc longer in proportion than tho c of th'e 
other • ea Hares of the flat, and a i ngle mas . 
may measure as much as 240 inehe . The 
honouTS for egg production among the ~ ea 
Hares, however, must be be ·towed u pon the 
black '1'ethys hyalina, often f ound in the near­
by waters of P ort Jackson and the P anamatta 
River. One huge mass of continuous egg 
: tring la id by an individual of t his specie was 
tediously muavclled recently by )fr. G. P. 
Whitley of t he lVfuseum staff <tnd t otalled the 
almost incredible length of R65 inches. If 
we allot t he very conservatin ' t otal of 100 
developing em bryos to every inch oft his rgg 
string, we would have a total of 86,500 young 
from t he one parent. But fortmwtt'lr or 
unfortunately n ot all the egg::; attain mat liri ty . 
They a rc attackPd by a ll m a,nm'r of sen cn'a· 
tures before the young a rc n'h.'n:scd. and the'<' 
in their turn have to uncler ao anoth t'r hazar-

. b 

dous period dul'i ng d evC'lopment. and bt'foro 
they become adult . 


