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Editorial 
Children and Museums. 

TR~ . children of to-day are the adult 
CltJZens of to-morrow, and it is the duty 

of grown-ups to insure a.s far as possible 
t hat they hall be good citizens. In this 
work museums can co-operate with other 
educational agencies, particularly in the 
direction of inculcating a feeling for nature 
and all its wonders. 

It is with Uti object in view that the 
Tru.-tee propose to inaugurate in the coming 
year a erit>s of lectures for school children . 
Our ordinary lectures arc held in the evening 
and young children arc unable to attend, but 
the projected school lectures will be delivered 
in the day-time. They will be illustrated by 
specimens, l>y lanlem s lides, and, it is hoped, 
by f! Uita.blo films. The Department of 
Education will he asked loco-operate in thiq 
entcrpriHc, and no doubt nature-study 
teachers will havo valuable suggestions to 
make a." to tho Kubjcots most appropriate for 
lcctureK. 

Many museums now have a. children's 
room, containing exhibits specially selected 
to interest and instruct juveniles, and 
installed in casf's adapted to the stature of 
its patrons. At present we have no Toom 
suitable for this purpose, but it is intended 
that when the much-needed extension of the 
buildings is under consideration, provision 
will be madl} for a coroiorta.ble weU lighted 
hall of moderate dimensions which can be 
devoted to the interests of child visitors. 

The Children 's Museum, Brooklyn, N.Y., 
established in 1899, is perhaps the best 
equipped and oldest institution of its kind in 
the world ; it is well staffed, has its own 
library and lecture room, a tree club, a wood­
craft league and a children's museum league; 
it arranges programmes for scouts and 
organizes chi ldren 's parties and field trips. 
With our limited resources we cannot aspire 
t o Ruch flights, but we earnestly desire to do 
what lies within our power to interest t he 
little ones, to instx·uct them and to make 
tbom into rnil;siona rics. 
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Notes and News. 

Major-General Sir Charles Rosenthal, 
K.C.B., C.M.G., D.S.O., V.D., M.L.A., was 
elected a Trustee of the Australian Museum 
at the October meeting of the Board. The 
new trustee, who is an architect by pro­
fession, had a distinguished record in the 
late war. He commanded the 3rd Field 
Artillery, 1st Australian Division, during t he 
Gallipoli Campaign, and served later in 
Sinai, France, and Belgium, commanding 
the 2nd Australian Division at Hamel, 
':illers Bretonneux and other engagements, 
t1ll the close of the war. Sir Charles was 
wounded seven times and eight times 
mentioned in despatches. He was awarded the 
Belgium Croix de Guerre, 1917, the French 
Croix de Guerre, 1918, and the French 
Legion of Honour, 1919. 

. Among the groups now under construction 
m t.he ~useum is one representing a Papuan 
rav1. rhese large community houses were 
formerly used as fortresses, but now they are 
mainly club-houses, where the men gather 
to feast, smoke and gener~lly have a good 
time. Most of the material used in this re­
construction was obtained by Captain Frank 
Hurley and Mr. Allan R. McCulloch, during 
their recent trip to New Guinea. 

A habitat group in preparation will show 
a ~umber of large fruit bats, the so-called 
~ymg foxes (Pteropus policephalus), collected 
m characteristic attitudes amongst the 
branches of a tree. 

A commencement will shortly be made 
with the aboriginal group, the gift of Mr. 
Emest W underlich, Trustee. 

The retaining wall and embankment on 
the William Street frontage have now been 
completed, resulting in a marked improve­
ment to the northern aspect of the Museum. 
We are greatly indebted to Mr. J. H. Maiden, 
Director of the Botanic Gardens, and his 
staff, for their advice and assistance in the 
matter of providing suitable shrubs and 
flowers for the area. 

During October and November, several 
lectures, which were attended by large 
audiences, were delivered in the Museum. 
On October 24th, Mr. T. Hodge Smith lectured 
on "Sulphur; its Occurrence and Pro­
duction." This address was illustrated by 
an instructive film, kindly lent by the 
American Trading Company of Australia. 
On November 8th, Mr. A. Musgrave delivered 
a lecture entitled "A Naturalist on the 
Nepean," illustrated by a fine series of 
coloured slides prepared by himself. An 
interesting lecture " Ten Months on the 
Kermadec Islands,'' was delivered by Mr. 
Tom Iredale, on 22nd November. 

On October lOth, Mr. J. R. Kinghorn 
delivered a Museum extension lecture at 
Borenore, near Orange. The lecture was 
given under the auspices of the local agri­
cultural bureau, which made all arrange­
ments. The subject was " The Value of 
Birds to Man," and it will shortly be published 
in The Agricultural Gazette of New South 
Wales. The interest shown in the extension 
lecture scheme by country residents was 
clearly demonstrated on this occasion, the 
hall being overcrowded, many having trav­
elled a considerable distance to attend. 

Dr. F. Krenkow, of London, who specialises 
in Semitic languages, but is also a keen 
entomologist and interested in all branches 
of natural history, was in Sydney for a short 
time last year, and we were able to assist 
him slightly in his researches. Dr. Krenkow 
has made an abundant return, in presenting 
to our library Ganglbauer's four magnificent 
volumes on the beetles of Central Europe. 
In a communication to the Premier, Sir 
Timothy Coghlan, Agent-General for New 
South Wales writes : "It is understood that 
these works are not in the library of the 
Museum, and are practically unobtainable. ; 
they are presented to Dr. Anderson, and lus 
staff, in recognition of much kindness . he 
(Dr. Krenkow) received at their hands dw·mg 
his visit to Australia last year." Our grateful 
thanks are accorded to Dr. Krenkow for tllis 
valuable donation. 
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ustralian Pearl Fisheries. 
B Y C 11 ,, nu:s H1WLEY. 

11' " (ltald s t' ' ' IH nh$urd to <.'tdl n. Lt'Lslc for 
}ll'llrl~ ··old · fn.~hinnt•d ," hut wearing 
lll.'u rls " n:-t 1\.1\ ttncit· ut custom in th e d ays 

u f tirt 'l'<.'t' nml Egypt. wh<.'n Pho<'nician traders 
bnrh•r, ·tl tlwr<' t he j c wols brough t from t he 
l'Oil~ t of Arnhin. t\nd l'cylon . 

cities of Mexico a nd P eru, the civi l..ised In­
tUt\ns had amassed great stores of pearls, a ll 
of which were rut hlessly seized by the con ­
querors. rrhen, a s now, the Gulf of Califoroja 
... vas the principa l seat of the fishery, whiob 
wns a lso prosecu tcd.atP a namaandVenezuela . 

A '<Ult' k C)r th t> ltln nl o r <i llve r - llp p~nrl 'lh ell , cleon ed. g rudcd, nod ready to b e packed fo r export 
In the r rJluln tlon cu>~e b chln(l . The mnn e hJbhs two extra lur~e specim ens, thut In his r ight band 

h cln,tatwel ve Inch es In diamet e r. 
[Photo. ('crptai11 Pra~ti.· Jf urll.'ll· 

.· t.,ri!' t- of hN1ut ifld pc>Hrlli <:onta incd in tho 
rl\ (•r llltiNWi ii o f I ht• rll ount:dn hrool<s in ­
d ~tct·cl .Juli u~ ( '1H'~1u· 1o irwad<• Britain . On 
hili rt·l urn to ltouu•, ( 'nc•snr pn•s<•nl<·d llS a 
trophy t() tlw I (' I ll )liP of \'<•rws tl l'lhic•ld C<W<'l'N l 

'' 1l h Bn litdt pt•n,riH. 
\l.Ln.) cc·11t urit•Ji lnlt·r i l waH l he wc1d th of 

JWarhs to IJC• oiJt '"irwd tlwt<• Llml n,t t m cl u 
thf• HpauinniK h1 AnwrictL.. .In th nn ti vo 

A bout t he middle oi the In-s t. cent..tu'Y f:L third 
pc1trl fislwry wns <Ji!'lcovcrcd in the out.h ea 
I slands. IHw ing its h<'ad qunrt<.'rs in Tahiti. 

'L'h<' f0 u1·th and last g r<.'at pearl fie ld to bo 
found was tha t of Northern A ustmlia. This 
c>ovc rs ~\ wjdc r sp ace t iH\n a ny olh r , ex tend­
ing for three lhoustlnd miles from <-tueensla nd 
tlu·oug h Torrcs HtntiL lo \Vcstcn\ Australia. 
I t h! 1\.-lso not<'worthy fo r producing t he lo.rgcst. 
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Pinctada margaritlfera, the black-Up pearl shell. 
[.dfter J. E. Tennent. 

pearl shell, the Giant Pearl Shell, Pinctada 
maxirrut, a pair of which may reach as great 
a weight as 14 lbs., and a diameter of about 
a foot. Associated with this is the ordinary 
pearl shell, Pinctada marga'ritifera, locally 
called the "Black-lip," about 1{- lbs. in 
weight, and seve~inches in <?a~eter, varie.ties 
of which occur m the AsJatiC, Polynes1an, 
and American fishing grounds. A third kind 
is Pinctada carchariarum, the "Sharks Bay 
shell" of the trade. This is confined to 
Western Australia; it is a small shell, valu­
able only for the pearls it contains. The 
Sharks Bay shell is different in habits and 
appearance from .the others. It gro:vs. in 
thick clusters and 1s gathered, not by divmg, 
but with rakes and dredges. The aniina.I is 

Pinctada carcharlarum, the Sharks-Bay pearl shell . 

[After H. L. J ameson. 
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torn from thf' shell and thrown in masses 
into barrels to rot. After putrefaction has 
softened the mass, the pearls it contained 
are sieved out. 

Several other kinds of small shells, of which 
no use is made, are known to the fisherman by 
the general name of " Bastard Pearl shell." 
Though commonly called ' · Pearl oysters," 
none of these shells are true oysters, they are 
more nearly related to the mussels. 

The " Southern Cross " compound pearl. 
[After W. SaiJille-Kent. 

When pearling was carried on at a distance 
from the beach, the men generally abstracted 
valuable pearls from the shell before it was 
brought ashore. Finding that the taking 
of pearls could not be controlled, the owners 
made a virtue of necessity and granted all 
pearls as perquisites to the men. Hardly 
a year passes without the discovery in Austra­
lian waters of a first class gem worth a thou­
sand to three thousand pounds or even more. 
The celebrated "Southern Cross " pearl was 
found in 1883 off Baldwin, W.A. It t<1.kes 
the form of a Roman Cross; the shaft, one 
inch and a half in length, is composed of seven 
amalgamated pearls packed together like 
peas in a pod ; the arms are an ill-balanced 
pair, one on either side of the last pearl but 
one of the shaft. The individual pearls are 
quite ordinary and the value of £10,000 
placed on it by the owner was based on the 
interesting and unusualform of the aggregate. 
Probably the finest pearl ever found in Aus­
t ralian warers is a drop-shaped gem, the size 
of a sparrow's egg, weighing 100 grams, which 
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The butt en d of t he g tant pearl s h ell left over b y the factory. From s uch were sawn button 
blan ks, or wh ich a do~:en small ones are s hown. Such a r e p olis h ed, drilled and carded to form 
the fini s h ed article. The keel or butt end or the s hell s upplies handles for para<;ols a nd umbrellas . 

was taken in 1917 on t he \Vc tern Austra.lian 
coast. It was named the" , tar of the West" 
and valued at £14,000. 

The exqui ite lustre of a pearl , its delicate 
play of soft colours depends upon t he perfec­
tion of its surface. The eye natu ra lly as­
sumes that because t he surface is so glossy 
it must be perfectly s mooth , but on the con­
trary the lustre actually depends on that 
surface being hroken. The nacre, that is the 
roother-o'-pearl stuff, whether Jjning the 
oyster or composing t he pearl , is seen when 
highly magnified to be tlelicn.tely rippled. 
The p lay of colours is caused by refraction, and 
reflection in (lifTcrcnt directions of light strik ­
ing the ripples at. various angles, and t he lustre 
ia aloo complicated by rcnections from buried 
Rurfa.rcH th rough transp11.rcnt layers. An 
irid •fK:cucc may bo obLttincd froru the im­
prcKHion in fin wnx of a nacr('ou~; surface; 
t.hiH RhowH Lhl\i Lhe pearl ilsrlf has no more 
intrinsic• colour than t he raindrops of a rain­
how. In c·o.ch case the colours result, from. 
Mplitting compound ligh t in to ita elements. 

[Photo.-Captaill Ji'rank Btuley. 

So t he reason why pearls are easily dulled is 
that, when wear or acid destroy the micro­
scopic ribbing, it ceases to r efract light and 
t he lustre disappears. 

A question that has puzzled many wise 
heads is- How do pearls grow 1 Oriental 
poets replied that they grew from dew drops 
swallowed by the ovster, but that explauation 
has failed to satisfy modern science. In 
practice the shellers find that a healthy well­
grown oyster rarely has a pearl, but t hat 
deformed crump led shells are likely to possess 
them. This indicates that pearls are .a con­
sequence of ill-usage or disease. The inside 
of the pearl shell, except the border, is lined 
wi th mothcr-o'-pcarl. Pressed aga.inst each 
sheet of nacre is a flap of skin called the 
mantle ; this is edged with glandular cells 
socretir1g a slime that on cxpo,urc harden 
into nacre. hould n.ny grit, A. grain of a nd 
or a splintor· l>r·okcn from the oy tcr sh.e ll, be 
driven into tho mH.ntle it rmty he folded into 
a pocket. lined with nacre- ccr<'ting cells. 
Lying in such n. pon<·h Utc forrign substu.nce 
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will be coated like a ball a.nd adding coat to 
eoat grow into a pearl. Parasites which have 
bun·owed into the mantle may be smothered 
in nacreous slime and form a nucleus for 
·ucccssive wrappings of nacre. ·when pearls 
arc sectioned t he jaws or body of a minute 
tape worm or such parasite have been found 
embedded in the centre. .Just as an onion 
bulb has one skin OYer another, so a pea.rl is 
composed of layer upon layer. Advantage 
of this i sometimes taken by jewellers, who 
strip a large pearl with a bad surface to ob­
tain a smn.ller one underneath of better lustre 
a.ncl higher value. 

'rhe pearling industry is a double headed 
trade, on the one side pearls, on the other, 
·hell. ln Australia, the ·hell i the main line 
and the pearls are u b idiary. The shell i 
exported to be manufactured into knife 
handle , buttons, and such like mother-o·­
pearl goods. Pl'oce. of manufacture is 
shown by the accompanying illustrations 
photographed by Captain F rank Hurley from 
Mr. H ocking's museum at Thursday Island. 
One illustration shows a valve cut by t he 

factory into slips, so as best to economise 
mate rial in tended for knife handles. The 
other figure illustrates the manufacture of 
the Jincst pearl buttons; here t he blanks are 
sawn out by fine toothed revolving steel 
cylinders. The blanks arc then ground, 
pol ished, pierced, and carded for the market. 

A serious competitor in t he button trade 
appeared in t he fresh water mussel, Ouadrula 
ebena from the l\Iississippi River. In the 
United State. are many kind · of large and 
richly nacreous fresh water mussels, some of 
which produce a Ja.rge harvest of handsome 
})et\.rls. ln 1892 the first American factory 
was set up in Iowa to util iRc t hese shells, t ill 
then neglected, for buttons. The industry 
grew so rapidly t hat by 1912 as many as 
6,400 people were emvloyed in the bu ine s, 
n.nd 4 ,000 tons of mussel shells were made 
into 25,200,000 gross of buttons. \Vben 
material from the American freshwater 
mu cl failed to satisfy the increased demand 
of t he button manufacturer , a world-wide 
search was made for a fresh source of supply. 
About 1909 t his was diBcovcred in Trochus 

A left or flat valve of the ~lant pearl s h ell, lllustrnt ln~ t he firs t saw cuts made In t he factory. 
" P " s lips for makin g k nife h and les and dessert services. 

[Photo. Catltttin 1-'mnl.' 1/ rtrl••tJ 
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Trochu~ nllotlcu<~, the button shell . 

( 1'1111/li~ F . Cl«rkr. drl . 

nilol icu ', 1t p_v t·amidn.l univahro shell about 
three it~chcs high ~ pai~ted with red stripes 
on a whtle g ro und a nd n chly nacreous within . 
lt lin •s on cot't\l rcC'f~; of N orthern Au. t ralia 
both on thr Rurfn.cc n.nd in depths of severa l 
fc<'t. "here it is gathered by diving. I t is, 
or wns, nbundttnt on the whole:> of t he pearling 
grounds. The fish is extracted either by 
cooking or b~, rotting ou t in the sand. In 
19l6, Quecn"land exporte d 950 tons, and in 
1921 lhc ex port " as 344 ton ; as the supply 
diminished the price rose from £30 to £100 a 
to n. .Ja pa n is prncticallv the only market 
for this. Probt1.bly the T~ochus wo'uld be an 
excellent suhj<'ct for cultivation a nd would 
be much <'Rs i<'l· to ma nage than the pcad 
oy~;ter. 

The first discovery of pearl-shell in Austra­
lia is said to h tw c been made in 1 61 by an 
American 1utilor called Tays, who was 'shortly 
afterward~; clro wn<'d on the N orth West coast . 
The pion(•(>r in Que('mda nd was Captain 
.Banner of the brig J 'ulia P ercy from ydncy. 
In 1868 he commenced operations on the 
\Va rrior Rc(•f:; on the north side of Torrc 
1 t m it. Ba nn<'r died Roon a fter a nd was 
but'i(•d o n \Vn.rrior Island, wht>re an eb\ borate 
tombKtonc was crcc:tcd to his memory by }l. 

gra~·ful Hydncy apccuhttor whom t)c hnd 
cnrlC'h (•d . 

At f i no~t , Uw slwH wns gn.then•d from lho 
bcn.ch n.t lo\\ t idc •. a ncl the natives, when tlH'y 
had.cx.hn.uHt<•cl thts tmpply, waded a nd di\'cd 
for 1t Ill cl<·c·pN' wn.t<·r·. Ltl-l(•r the !iholl wu.s:: 
mit«·cl by di ving from bcm.ts in two ot' t.hrN1 
ftLthomH. ' l'hP pmfit ii to tlw carlicKt. collPct.ors 
wc.• •·c· t ' llOt' IIIOUH; pl'icr- t:~ wr-rc: tlll't' (' or f<>ur 
hu11drc•d pomulH n. t.on , ll-lld the Hhrll, whi<.'11 
lmd llt'C'Illlllllt"tc·tl fw· ng<'H, ltty thic·k upon tho 
the• hott ~un 1t.11d " IlK of t lw linC'I"t· <pttt lit y. 
Al rt·ady I ll I X7 1 tc•u ' t'HHc•IK c•11gngc•d in 'l'orn•ti 
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Ht ru.it secured a bout two hundred tons, and 
twelve vessels in Western Austra lia took ono 
hundred a nd e ighty tons. In 1878 t he Queens­
land fishery e mployed 700 p eople, producing 
425 tons valued at £112,320. 

Th<' naked diver~:~ found their limit a t from 
forty t.o fif ty feet, but the shell was seen to 
go .much deeper . From the Japanese the 
nat1vc~; adopted the use of diving spectacles 
o~ .close fitti~g goggles. About 1879 the 
dtv1ng dt'CI:II:I, hko that worn by the man in the 
f rontispiece, was int roduced into Ton-es 
• trait, where this modern method is dis­
ti.n~uishe<l as pump diving, as against skin 
d~vmg . Above his ordinary clothes the 
d1~cr puts on a waterproof overall one-piece 
s~tt, t hen a p air of huge boots each soled 
With a 251b. weight. Thus clad, he t akes hls 
stand on a rope ladder hung overboard, while 
a n a~tendant completes his toilet by strapping 
? n h1s shoulders weights of 28lb . ea.ch , fasten­
mg the helmet to the collar of his dress 
?'t taching the air pipe and finally screwing 
~~ the g lass face of the helmet; then the 
s1gnal · · a ll righ t ' ' i. t apped on the glass. 
Away .goes the diver holding on to a guide 
rope ttll he reaches bottom, when he jerks 
the ropc> to . ay ··safe down ." All the time 
t ha t the diver is below, his particular atten­
dant, t he tender . holds the life line in his hand 
to rccei vc and interpret the messages tele­
graphed by a prearra nged ystem of pu Us. 
Anothe1· man waits ready to execute the 
diver's order s immediately . Two men work 
the pump that sends down fresh air for the 
diver to brettt hc, while another has especial 
chargr of the pipe that conveys it. 

In the ' even ties the di\'ers, who were then 
white men. commonly realised £500 a year, 
while the owner made for tune . a new and 
rich fie lds were opened in deeper water . 
But even before 1~ 0, the rate of remuner­
a tion fa il<'d t.o a ttract and retain white htbour, 
a nd t.he pcarling fleet wns usua lly manned by 
Aaiu.t ic~. 

Di ving is a Y<' ry d1tngorou " occupation , 
n.nd , ~very YNH', lll<'n who nre tempted by a 
rich p tttch of ~he ll t o exceed the limits ?f 
sn.ft•ty tu c ldllrd or crippled by partl>ly~JS. 
l)('RC'r nt. into the <.h.'<'prst parts of the penrhng 
grou11d wn.s forbiddc' n h. , la w. 1 t would b(' 
liUJ>po:;cd t lut t Ute dn.ngt'r wns in the dc~crnt . 
hut on t.hc' c·ontnuv, it is th(' t'l HCont , when 
pcwfor·nH•d too t·n.pi~ ll . ' , ih ttL cnu ::~rH troubl~"· 
In Llu' mn.u 11 f n.c·tu rt of sodn. wn t <'I' . gns I" 

fon·c•tl into " t\ ,i <.' t' UlldN' prcssun', tuul "ht' 11 
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the bottle of soda water is opened, the 
gas escapeR in bubbles and effervesces. 
Similarly, when the diver descends, he 
undergoes more and more pressure, which 
forces gas into his blood. As he ascends 
the gas is released, and too sudden a release 
induces violent effervescence. Should the 
blood bubble into the brain or spinal column, 
paralysis would ensue. The remedy against 
diver's paralysis, is to ascend very slowly, 
and by stages, from great depths. 

The giant pearl shell is gathered not on the 
coral reefs but in passages between the islands 
where it lies on mud or sand, often hidden i~ 
th~ sea grass. The best positions are where a 
brJsk current of not less than three knots an 
hour sweeps over a space of perfectly level 
ground, ten to twenty fathoms deep. To 
prospect such a place for payable shell the 
anchor is let down for a few feet but' still . . , 
s~gm& cl~ar of the ground. On this~ 
a diver m his dress sits astride and as the 
vessel drifts with the tide. he' watc'hes the 
sea floor as it passes underneath. When he 
sees a ~atch ~f sh_ell or a likely bed of weed 
that m1ght h1de It, the diver jumps off his 
perch and sets to work. 

After . thA easily accessible grounds had 
been stnpp~d, a new_ field, richer than any 
other, was <liscovered m 1881; this, which wa.s 
later known as the " Old Ground," is an area 
of open water, ~tretching from Cape York 
towards New Gmnea. Here was abundance 
?f shell of the finest quality, though not rich 
m pe~rls. Methods of fishing were now re­
orgamsed to develop an area so distant from 
a land base. Frequent and wasteful trips 
~shore w~re saved by composing the fleets 
mto parties of smallluggers attendant on a 
larg~r schooner serving as depot and adminis­
~rative centre. Such revived prosperity 
mduced more boats to enter the trade with 
better means for diving and raising shell, but 
a consequence of so energetic a campaign was 
that the wealth ev~ n of the Old Ground soon 
became exhausted. About 1885, the harvest 
had seriously diminished, and severa-l pearling 
masters with a number· of vessels migrated 
to fresh fields in Western Australia. These 
adventurers afterwards suffered severely 
from a cyclone, and, hearing that the Torres 
Strait beds had made a partial recovery, they 
returned east in 1890. The riches of the 
'seventies and early 'eighties, the good old 
days when seven hundred pair went to the 
ton, had gone for ever, but moderate profits 
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might still be made by close search and 
better management. 

A dreadful disaster happened in March, 
1899 ; while t he pearling fleet were working 
on a newly discovered bed in Princess 
Charlotte Bay, a hurricane arose and dashed 
the whole fleet on the beach under Cape 
Melville. No fewer than fifty-four vessels 
were wrecked, and twelve white, 2~5 coloured 
men were drowneu. 

By 1906 over-fishing had further impover­
ished the Torres Strait field, and more than 
a hundred vessels were transferred to the 
Aru Islands in Dutch territory to seek fresh 
deposits. No large harvest has since been 
reaped in Torres Strait, and no new g.round 
remains to be discovered, but cessatiOn of 
work during the war has partially restored the 
beds. Fortunately, it happens that some 
rich beds of pearl shell remain near Darnley 
I sland inaccessible because of the great 
depth 'of water in which they lie, to provide .a 
natural reserve for breeding. From t~s 
nursery, which lies to windward of the m am 
fishery. spat will spread in time to restore 
the beds stripped bare by the shell~rs. 
Like the Alaskan sealers and the Canadian 
salmon fishers the first Australian pearl­
shellers acted w~stefully and selfishly, without 
a thought of preserving the industry f?r 
future generations. An Act was passed m 
1891, making it illegal to gather shell under a 
minimum of six inches diameter of the nac­
reous layer. But, because some she_llers 
protested against this restriction, the. diam­
eter was in 1897 reduced to five mches. 
No other protection has been given to the 
industry .. 

The north west coast has the advantage 
over Queensland of offering a much wider 
a rea of pearling groun<ls, so that the she1lers 
o£ the north west can find steady employment 
by working an area, leaving it fallow for a 
few years, and returning for another crop. 
When a bed has been picked over, it should 
have rest for at least t hree years to allow the 
shell to grow up again. 

The price realised on the London matket 
for sheJJ has fluctuated greatly, so that a 
smaller catch one year might bring a larger 
return than a bette1.· catch another. Neither 
the maximum nor the minimum profits real­
ised correspond exactly to the maximum Ol' 

minimum of tonnage sold. The maximum 
amount of shell ever 1·aised in Queensland 
was the take of 1897, when 1,233 tons were 
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mn.rkl'tc.•<l. • \ ftt•r t lmt dn.tc tho ou t.pu t, 
s t-c.•ndil. dcrlim•d, the ttnmml produce from 
the pt·nk nf 1~n7 to the outbt•ettk of wtu 
being c~pn'~l-1<'tl in ton8, yettr by yeo .. r , as 
foll<m s: t ,Olll. 1.200, 1,212. 923, 910, 
008, 77~, ,)27, ..t44, ,){)7 , 424, !l 16, :371 , 457 I 
-H>2, 4GG. l n 1921, Qucc.•nsln .. nd exported only 
four tn11s, \'nlucd n.t, £ 133. 

The.> piotwct·s n•cci\'cd far higher prices, 
£300 lo £-tOO per t.on, thttn their successors 
\\ Ol'C' rvc.•r pn.id. l n 18 4-, the fishe·ry paid 
£94-,000, whkh diminished annu 11.1ly till 1888 
whon the return was only £45,000. An 
improvement. then so t. in , a.nd prices r ose, till 
in l )99 the highest. t-<>btl Yttluo over realised was 
when J ,200 tons of Quccnsl11.nd shell brought 
.£ 130, 105. The poorest return was repre­
sented by £79 per ton in l 94-. After 1900, 
the prices tnl\dc a subshtntia l improvement, 
which was maint.t\incd for the rest of the 
decade. Tttking 1912 ns tho last normal ycttr 
tno pcarling industry of the whole of the 
Commonwealth. accord ing to the Bureau of 
sta.ti ·tic., t'mploycd 4,291 men, who usect 
boats and equipment Yalued at £250,574, 
und produced 2,102 tons of pearl hell , 

It is now more than twenty years since 
Profes~or H. 14'. <ktborn predicted that in 
Central Asin. would be found t he beginnings 
of many of the higher fonns of life, including 
man. The Americttn l\lu eum of Natural 
H istory, of which Professor Os born is now 
pre ·ident, ha~ for Rome years been carrying on 
explorat ions in that region, and t ho triking 
dixcoverics made have gone far to ju tify his 
bold precliction. 

The third Asiatic expedition, under the 
lea.dcr!-.hip of 1\lr. Roy C. Andrew , has now 
completed its second y('ar, and already a 
rich harvest of res ults has been gathered. 
Immenhe clt'posits of the bones of fo sil 
vertebrate~, compamble with those unearthed 
in the wel->tern states of America. during 
yeal"!i of int ensive search, have been diR­
cover<:d and tlw forms arc mainly typeR 
which C'an h • r •gnrdQd l\.'i a n C<' ' tral to those 
found in other continenlH. 

A copy of the /l'a.r Eastern Ti ;nes, of 
•' •ptcmh •r 28th, 1923, kindly forwarded by 
Mr·. Willi tl.rn J>ixHon, givcH interesting deta.ils 
of the Hc·icntific n•t~ultH obtained. Speal<ing 
broadly, t.hu expedition h t\,'1 provctl t hat 
<.!<·ntm,J AHiu. w1-u. the origirml homo of many 
animal types, 1t.nd that. n. land bridge oxit1lc<l 
a<· ro::cH Hdwing St mit until compa.rat.i v<•ly re-
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valued at .£5:30,298, and pearls worth£106,373. 
In 1908, a Royttl Commission was appointed 

by tho Government of Queensland to con­
sider if the beds could bo worked without 
depletion of tho industry, if the industry 
could be mado regular and permanent, and 
finally, it if coul? be a rranged to support a 
settled white population instead of nomadic 
a liens. The commission reported that the 
bed~:~ had certa inly boon exhausted by over­
fishing, and that " in no othet· country in the 
world, outside tho British Dominions, is any 
primary industry allowed to be monopolised 
by a race of a liens." It recommended that 
private proporty in pearl shell be vested in 
les,r;ccs, and that areas be leased to cultivators. 
But, anicccdont to such re-organisation of the 
industry, this commission advocated the 
establishment in Torrcs Strait of a marine 
biological station. where the feeding, breeding, 
and complete life history of the pearl oyster 
might bo thoroughly investigated by trained 
zoologists, so that when cultivation com­
menced, the cultivators could receive in­
struction how best to obtain a profit from 
their crop. 

cent timeR, and served a a means whereby mi­
gration took place between Asia and America. 

Ono of t he most striking discoveries 
is that of a series of dinosaur eggs. 
The.·e remarkable reptiles became extinct 
in Cretaceous times, but an astonish­
ing amount of knowledge concerning them 
has been gleaned from their plentiful 
r mains. From t heir structure, it was 
. urmi..ed that they were oviparous, and l\fr. 
Andrews has been a ble to confirm this by 
the discovery of twenty-five petrified dinosaur 
eggs, on<.' containing an embryo. The eggs, 
which arc from six to nine inche long, were 
evidently laid in the and in batches of five 
to nine, and left to be hatched by the heat 
of the sun. 

Austntlian sci enti~t· are awaiting with 
interest t he working out of the e)..'tensive 
colJcction~ obtnincd by the expedition, for it 
is possible that. these may include remains 
of llHtr~ upials, u.nccstntl to O\tr own. If so, 
t ho hypothesi that Au tralian marsupials 
ontcrcd our continent from the north, a.cro c 

MahtyRia, would be considerably strengthened 
'l'ho t hird Asiat.io cxpcclit.ion is supported 

by t he J csup l •'und, svcchtl gifts and oon­
t ri butiow~, t.ho A ntt'ricttn Asiatio As~ooiat.ion, 
and Ati'ia. 
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A Visit to the Belubula Caves. 
BY 'l'lll·; I~D ITOR. 

IN t he limestone hclt~ of New South vValcs 
cave are of common occurcnce. Some 
of these, as the Jcnola,n, \Vombeyan, 

Yn.rrangobilly, and \Vellington cave . . a rc 
well known and vL ... itcd every yea.r by 
thousands of people. But t he Bclubula 
cavcFi arc less acccssi blc. and rclati vclv few 
people, except those who li ve in t he vicinity, 

BoJubula, that l\Ir.A . .Mw~gravc, ('ntomologist , 
a nd the writer recent ly visited the district. 

The caves Jic a bout fifteen miles west 
of l\Tandura ma on the wcst<'rn railway line, 
and can best be reached f, om tha t town 
bv d ri vina- t en mile:-: aJong the road to 
C~tnowind1~, then turnin!! o fT to the right 
and following a very indifferent t rac.k 

leadi ng to t hem. The count~y ~~ 
very rugged in part., . tecp- ·t~ed 
lime. tone knolls, covered \\11th 
loose blocks of that rock, alter ­
n a ting wit h deep vaJJc;vs , in. whic.h 
fiows theBclubula ri\·er a ndtt. ln ­
butary creeks . The Beluhulagrts 
its name from an aborigin a l word 
meaning "twis ting nak~," a.nd. 
the name is sure ly appropJJate, foJ 
the ri vel' winds about in S curve:;, 
a lmost d oubling on itself in place.: 
so t hat , if one proceeds for <11~) 
di. tance in a straight line, h~ wtll 
cross its bed two ot· three t~me~ · 
The river is in part excecclingly 
pictun•;;;que, its banks frin~cd 
with stately riycr oaks (Ca:~uarma} 
a nd spreading g um:-;, wit h here a 
pebbly !'<t rcich a nd there a Jong 
d eep pool, w here lurks t he )lutTH.)' 
cod, and a n occasional platypu~ 
bas its home. It wa~ a sea on o 
drought on t he occasion of our 
v isit, and numPfOlL"' birds were 
con!!l'C'gated nrar the ri,~er a.ud .the' 
waterhole~, but of mar~upwb 
]a rge or .·mall we aw no ttace. 

The cavC'l') w<'rc di. covered nuul)' 
)'C'a rs a.go by a man named R.itt­
m cister , who, when ka11g~troo 
hunting, rC'stcd nca.r the ~pot one 
"inter's morning a nd obl'C' ~ . ,~~d 
steam rising from a huge clt'ft 111 

t he limc~t<:>nc. La,tC'J', with ~omc 
A" cascade" for m ed by depo~ltlon of car h onate of lime from s olut ion; eompn,nions. he C':X.1>IOI'Cd t he ea V('~, 

Ibis may he d escr ibed a <, a petrified waterfall. d e. Ccnding lO a depth of ncarJy 
! Photo. . I. .1/ ">(lf(/1'1'. } J d l f d' l e ig 1t wn rcc cot a,t a ts ancc 

have <'ver been in Uwm. C"avcs usua lly have of ~;t bout a ntile from the entrance. finding 
a distinctive fauna, p1dc creatut·cs with poorl y 1tn interminable s ucce:-;sion of passages tt.nd 
dcvclopC'd eyes or quite bHnd, and it was f or· chambers . I t was dilSC<>vC'rcd subsequently 
t he purpoi'e of invc~tiga ting the occmrcnce of tlul>t this was only one of a. series of caves, 
in~<'cts,spiders,crustacct\ns, and other po. !';ible which may pos~i bly be connected under­
inhabitants of tll<' ' ~""" fr·Nruc>ntcd caves a t ground. and no fewer than s ix ent mncc~ 
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hi\\ t' ht>t'l\ f 0 11 ncl on di fT l' l'<.' n t. parts of t h 
:-.t\ 11\l' hill. 

1-lt•fort• proct•t•ding to dr:-;rdb the caves 
\\l' ~hnlllurn nsidc• t o xplt\in how limcHiono 
rn n .•s n ml l hr ir <' hu ractt•riHtic t-l ructurct4 nro 
formed. 

Linw:.t onc i~ t•mnpo~cd of cnrhonatc of lime, 
t\ tmb:.tnnr t• "hi<.·h i~ rN\di ly Kolublc in wn.tcr 
c•ontoining cttrbcmi(· 1tcid, whic•h eon vcrtH t.ho 
<.'1:\ rbonntt• of linH' into Rolu hlc bicarbonate. 
Hoin \\n.h•r <'ontnin~ a ct•rt nin amount of 
rnrl>onic neid, nml l his ll('id wn.tcr ~lowly 
but t:.urcly C't\ls l\.\nty M\d tunnel~ the limr­
~tom' rock, pt•twtrn.ting d ownwards a long 
the joint s nnd cm cks . ln tho eour·sc of 
<.'ent uri<.':. nnd t hou"'nnds of )"l'ttrs l his process 
remon·~ nn enormous amount of limestone, 
not only from t h<' s ur·ft\Cc but underground os 
well. tmd it is thct·l'forc no wonder thn.t ex­
tcnsiYc C'tlSl'S t\l'l' of common occurrence in 
limt'~tone nrcns in many pnrls of the world. 

uch r<.•gion are not m erely honeyeorn bed 
with cnvc., but g reat riven; will suddenly 
plunge into opt>nings in th -ir beds t\nd flow 
deep underground in subtcrTnncan c ha nnel ', 
to emerge again p rhap · mile away, as 

.. Alph the ~(\(' rt•(l rivl'r rnn 
Throll~h <·tl n•rnH m l'll"'lll'(.' lt•ss to m •\n 

])uwn t o 1\ 1-'Utll('!->S H~'l\. " 

The )Jammoth Cave of K entucky has a 
~y tern of underground lakes and river..,, a. 
vast series of gnlle ric and passages over two 
hundr d rniles in length , the whole extent 
of "hich ha" never be n explored. Our 
cav~ nre but pygmie. compared with tho e 
of K entucky. and the m a.r v<'llous sc1·ics of 
caverns in the huge limc:-.t one formation 
which extends t hro,ag h Carinthin., Can liola, 
Albania, a nd ~r·c ·c<'. 

The m 01 t charncteri tic fen.ture of lime­
. tone cav •s i!i the s talactitrs or dl'ipstonc. 
which hang from the roof ; these arc fonned 
in tht• following manner. , 'udacc wntcr, 
acidulnh·d hy cat honic acid from the atmo.~­
ph('re and otiwr ac:icl"' from tlw Roil t.ravt>n:;cd, 
pent·tral<'!4 through the ov<•r·lying rock n.nd 
reacht•i th · roof of the cav<.•. A d rop of 
wal t•r <'ontaining some bk·ar·bonatc of lime 
in Rolution hang~"~ o n the roof long t>no ugh to 
(•nahlt• t-~onw of th<.· C'ltrhonic M:id t.o c~capc by 
~lifluKi()n into the •lir- of t hC' c~tW<'. Tlw dr-op 
11-1 tlwu no lon~cr n.hlc t o holfl a ll it.s c:a.rhonatc 
n£ hnw in ~o~o l ution, li<nd tl. l hin pc llic l<• of t his 
MUhk t1ltH'<• formK over· liH' ~urfn.cC' of t he drop. 
Whcm tlw drop finnlly fnll~o~, a little ring of 

---~ ., 
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oarbonato of lime i ~ left adhering to the root ; 
t hil:i i8 the commencement of a ~;talaotite. 
Soon another drop gathers on the same spot, 
t ho JWocesf3 i1:1 repeated , and gradually' t he 
ring hccomeH a slender t u be. The water 
trickles downwards over t his t ube, adding to 
its thielmcs~; a nd length, until a pendant, 
pointed cone, perhaps several feet in length, 
i:; formed. 'J'ho rate at which a stalactite 
form~; is exceedingly s low, for inscriptions 
Revcnty or eighty years old a re seen covered 
by a very t hin translucent coat. In the 
AdclHhcrg caves in Austria names scratched 
on t ho wall more than six hundred years 
ago a re till perfectly legible. The falling 
d rops still contain . ome dissolved carbonate 
of lime, a nd t his is deposited on the floor, so 
t hat, in the cour.·e of ages, a column forms 
and gr·ows upwards to meet the descending 
stalactite. On account of its mode of 
formation t he ascending stalagmite, as it is 
called , is generally stoutcr t han t he stalactite, 
and its t ermination is blunt, not pointed. 
When t he two meet they amalgamate and 
form a olid pillar, which help to upport 
the roof of the cavern. 

Where the water oozes out fairly rapidly 
and trickles down an overhanging wall, 
a curtain or s hawl-like formation is produced. 
Ordinarily talactites, stalagmites, and shawl 
formations a re white. and, as the whole 
dcpo~it is cry. talline, light is reflected from 
the m)'liad facefl of small crystals, and the 
whole s t ructut·e is a guttering mass of bea~ty. 
\Vhcrc t he water contains iron the depostted 
mineral is reddis h, greenish, or banded in 
colour. 

The formations known as " mysteries " 
ha\tC aroused much speculation as to their 
origin . T hey are unliko ordinary stalactites, 
for , instead of hanging stJ'aight do\m, they 
turn and twist in aU direct ions, and covrr the 
wall t~ with a delicate tracery of iutorlacing 
twigH or mo s -like structurr .. The c mys: 
t eri cs usually occur on ' loprng or nenrl) 
vertical wall~, a nd t heir prculia r forms .are 
apparently duo t o capi llarit.y. \Vhm~ a p1ecc 
of blotting pn.p£\r is dipped into an mk well 
tho fluid will riRe t hrough its innwncrable 
smtl.ll 11ores, or capillary t ubes, and, if for 
some reason tl. chop hould l'mcrge not at the 
poi nt of t ho Htn.ltl.clite but on its sido, growth 
may proceed in a horizontttl or even an up· 
w.uod direction, the Wf\tcr ri$ing by virt ue of 
whtl.t is ca.llcd capiUE~.ry force. A twi:stcd 
Ht ll.ln<'li tc nmy thus result , and, as growth 
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A patc h of" mys tery" s talactites ; their peculiar twisted 
form is probably due to caplllary action .. 

[Photo.-.tl. . . M1tsgra~Jl. 

proceeds, it will assume t he most fantastic 
shapes, sometimes resembling a ram's horn or 
even forming a complete ring. The Belu hula 
caves exhibit a fine series of mysteries, 
rivalling those with which visitors to Jenolan 
are familiar. 

The Belubula c~ves are still more or less 
i~ the same condition as when t hey were first 
dis?overed. There is no electric light, no 
stairways or handrails, and no official guide. 
The various members of the Hosiefamily, of 
Carlton Station nearby, are deserving of t he 
gre1ttest credit for their enthusiastic pion­
eering work in exploring these caves. They 
are ever ready to conduct appreciative 
visitors through the caves, and the 
Misses J udy and Eileen Hosie were of the 
greatest a~P;c;;tance to us. The courage, 
dexterity, and stamina displayed by 
these young ladies in t his di fficult and 
sometimes dangerous pastime was a con­
stant source of admiration and encour­
agement to us . Only for t.he thought 
that what woman has done n:ian may 
aspire to do, I fear that we should have 
hesitated to risk our limbs in some 
of the more difficult places. 
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work before him might be desrribed as a 
combination of mountain climbing and crawl­
ing along a drain pipe. And it is no ordinary 
drain pipe either, for above are dagger-like 
stalactites, ready to brain the incautious 
one if he raise his head :1t the wrong moment, 
and below are nasty sharp prominences that 
have to be treated with great respect. 

The entrance to the largest and best known 
cave is situated on the northern slope of a 
limestone hill which looks down on an ex­
tensive river flat , and is marked by two large 
trees, a kurrajong and a gum, growing side 
by side. The gnarled roots of these have 
penetrated far down the entrance, and have 
perhaps determined its positio~. OD: our 
first visit we were alone, and, havmg stnpped 
off all superfluous clothing, lighted our 
candles, and got ready our indispensable 
fishing line (for we were greenhorns and 
must needs provide a means of retracing our 
steps}, we gingerly ventured into t he almost 
vertical chimney. Then ensued a scramble 
over fallen blocks of limestone, along narrow 
passage ways, and down precipitous :ocky 
faces. Now lowering ourselves by nand­
holds on to the next ledge, and again slipping 
down an incline on our backs, we slowly 
descended into the bowels of t he earth. For 
some distance the passage is very steep and 
narrow, but presently it opens out into a 
large, almo t circular chamber with a high 
vaulted roof. The most conspicuous object 
here is a huge column, almost twenty feet 
high, usually called Lot'f; Wife, which 
reaches nearly to the roof. The floor of the 
chamber is covered wit h large irregular 
blocks which have fallen from the roof at 

He who wishes to explore these· 
caves must provide himself with a 
supply of candles or an electric torch 
(and if t he latter it must be warranted 
to behave properly), and prepare for a 
strenuous t imf' underground, for t hE' 

Tbe:entra nce to the m a in cave , an almost vertical chimney. 
[ Photo.- .4. Jlusgrau. 



"Lot' Wife," a stala~mlte nearly twe- n ty reet h igh . 
I l'hoto.- .t. .llu~urarf'. 

:.ome time, and round towards the right from 
t he ent ra nce are some bcautiful cascades, 
which, however , have Ruffcred somewhat at 
t he hand of marauding v isitor.- . Pa-ssing 
round the c we scram bled t hrough a narrow 
passage and continued onwards and down­
wardc;, emerging every now and then into 
wider openings hung with glittering sta lac­
t itcb and bunches of small crysta ls, which, 
in the light of our candles, looked like 
clustering stars. But soon wo reached the 
end of our line and mu~;t return. J3lowing 
out our cand les we rcRtcd for a t ime in t he 
t•cdc darkness, lis tening to t he constant drip, 
drip, of t he watm· falling fl'Om t he roof. 
Xcarly everywhere the waJh; and Ooor a ro 
wet from the percolating water , and t ho 
rloor is in parts covc.'rcd with a layer of 
tenacious clay, which mak<'s the going rather 
cliflicult and may cvrn pull the soles off ono's 
hoots if they a rc not H<·curdy fastcnrd. Then 
,.. lowly and laboriouxly we JoiLrugglcd upwanl'i 
ltn<l llrd vrd at tho HUdttcc tired , hot, and 
diHhovc•llcd. Wo um~nirnouRly resolved to 
c·all it u. day, and dt'l\,ggcd our wca.t·y bodiol:l 
back to our camp, fN·ling thtl.t wo wii'J hcd 
novc·r to tWc a. CtW(• nga.in. 
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But aft er a good night 's sleep our courage 
reLunted, and we wel'(~ greatly cheered by t~e 
cad y a l'l'i va.l of tho Mi~~:~es H Ol'ie. Under tbmr 
<'Xpt•rt guidance we wore able to dispe~su 
wilh our fishing line, whjoh was a great gam, 
for it is no easy matter to worm one's way 
nlong a tunnel not much wider than a ra bbit 
hut·t·ow, can ying a candle, camera, tripod, 
flnsh-light apparatus, and other equipment, 
a.nd ~\t the same time paying out or taking 
in line. We could now make longer ex­
cursions underground, and were introduced 
to " fa t man 's roiRcry," "the turn over," 
the '' slipvery dip,'' R.nd other interesting 
f Ntturcs. And a t ways we searched for fossil 
bones;, or for living insects and crustaceanr, 
but with only slight s uccess. A few cock­
roaches, very fa-st on the run, some ~mall 
s pider and beetles, and one crusta-cean made 
the sum total of our captures. Of fo il 
bones we Eaw no trace, though remains of 
extinct kangaroos and wombats have been 
found in the caves. An occasional bat could 
be heard fluttering round in the larger 
chambers, and the ubiquitous a.nd iruquitous 
blowfly :eemed to })enetrate to t he deepest 
rccel'ses. But ever and anon we were charmed 
by the sight of snow-white stalactites, or 
beautiful fluted columns ri ing up from the 
floor , or again we would come upon a. delight­
ful crystal grotto, or a cascade looking like 
a petri fled waterfall. 

In one of the rooms, reached after tra ver ­
sing a number of galleries and corridors to a. 
depth of approximately t hree hundred feet , 
for a distance of about eighteen chains is an 
overhanging ledge, draped with a curtain of 
stalactite growth and forming a shelf about ten 
feet above the floor. H <'re a fine ery::.tal grotto 
was discovered some years ago by 1\Ir. W. F. 
H osie. When the ledge wa broken into from 
above a lense-sbapcd opening, meMwing about 
eight feet long, four feet wide and eighteen 
incheR high, was revealed, the floor, roof and 
Hides studded with beautifu l groups and single 
ct·ystals of t ransparent or tra.n lucent calcite. 
One of the e groups was pre entcd to the 
Museum by l\li!).Q Judy Ho~ie and its })hoto­
graph is here reproduced. 

Act·o s the river from the main cave is 
another small nameless cavern, entered by a 
narrow opening in t ho ftl.ce of an alm'ost 
perpendicular clifT overhanging the river. 
Entro.nco is di ffioult for it is defended uy a 
I uxuriu.nt g• owt.h of nettles, n,nd tbe pass ago 
ia both na~rnw aud steep. Th<: vbitor mnst. 
proceed warily, otharwU!o ho may be pte-
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A fine ~roup of calcite crystals found In a grot to d eep In the Belubula Caves . 
[P hoto.- 0. 0. Cluttoll. 

cipitated imo a black gulf with serious results. 
A little way down we came to a small pool 
of pellucid water, overhung hy, and re­
flecting, a number of fine large stalactites. 
This pool evidently waxes and wanes, for 
on the occasion of our visit the slopes 
surrounding it were coated with t hin sheets 
of calcite loft behind by the retreating waters 
of t he wetter season. 

The Bat Cave, unlike most , has a wide 
roomy ent rance, but, alas, this soon contract 
to a narrow winding passage, which mu t be 
traversed in a snake-like fashion, for it is not 
possible even to creep on hands and knees, 
except here and there where it opens out into 
fair-sized chambers. It is the home of 
numerous small bats, which seek refuge 
there by day and at dusk . ally forth to harry 
the iMects that fly by night . We were not 
fortunate to find any of the bats at homo, 
though we saw a number flying round the 
entrance at sunset. 

The Shepherd's Cave gets its name from a 

tragic occurrence which happened about 
fifty years ago. The di ·t rict was t hen un­
inhabited except by sheep and shepherds. 
One of the shepherd had about £1 in ilver, 
which he was in t he ha bit of count ing, and 
t he sight of ·o tnuch wealth excited the 
cupidity of his mate, who killed t he unfor­
tunate capitali · t, cut his body in hah-c , and 
dropped it t hrough an opening in the roof of 
the cave, where it lay undiscovered for week . 
The murderer left t he district, but, impelled 
by some morbid feeling, he returned and 
aroused su picion by wandering round the 
scene of his crime. H e wa ultimately 
ancsted , confessed, and paid t he penalty. 

The Helubula caves arc weH wort h pre­
serving, but alrca.dy t hey sho'~' t he trail of t he 
vandal. Man y of the RtaJa.cti tes a nd stal­
agmites have been b rok<'n a.nd defa.ccd, and 
careless visitors will write thei r pa.lt ry narucs 
on any slltooth ~urfn.cc, and try the effect of 
a smoky ca.ndlc on the white roof of a grot.to. 
If their nn.lural brauty is t o be retained, a.nd 



t ho co.vr~ mn.d' I.CC't'l-tHi blc t o the 
public, a cm· t t\kt'l ' nnd guide 14 hould 
bo '"Jlpointcd , nnd t\ h<'tt ~·r ro1t~ l oon ­
~:~ t.ruot cd over tltc.'l lnst hvo mtl t'H or 
so, whic h m ust h<' i t'ttvet·~ccl t o rrnc h 
tbcru . 

Btnns. 
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Near our cnmp 1\ s m n.ll Wl\tcrholc, 
nvcrhung by n gum t n 'l', wns a. 
ftwotwit<.' gnt hr ring phtcl' fo•· numbt'fi. 
of binl-4, rsp<.'Cia.Liy rosclln8 nnd dia­
mond sparrows; thri r cha t t ering w a.,., 
grnrrnlly t ho NtdiC'st mon ti ng sound 
t hat greeted us. Along the riv<:>r 
'\' hito- \Vingt'd Choughs (Corcora.t 
ntelanorhamphu.s), han<.lsomc glossy 
hirds, were ft\i rl_y common, us ua lly 
in ~mnll flocks of a bout a dozen. 

Looking out from the e nt r a nce to the S hepherd 's Cl\ve 
t owards t he Belubula RJver . 

W"e observed severa l of their mud nests 
sreurely built on horizontal branches of gums 
nnd river oaks. The \Vcdgc-t ni led Eagle 
(Uroac~ a·udax) was a familiar sigh t:i, sailing 
maje ·t ically high overhead or perching on a. 
dead limb ; once wo s urprised a bout }u\ lf a 
dozen of t hese fine bit·ds regaling t bcmscJvea 
on a. pi le of skinned ra bbits left behind by some 
carelc rabbiter . T he bulky untidy ne ts 
of tltis la rge eagle formed the most con­
•'Picuou object among t he branches of the 
many dead tree , which, I a m sorry to say, 
a re now more common in t he neighbourhood 
of t he caves t ha n Jiving one . Near t he 
ent rance to the Bat ave a number of Fairy 
Martens ( Petrochel1'don ariel), had constr ucted 
thei r fta.sk ·shaped m ud ncstR. 

l NSJo:CTS. 

A it was t he end of Rummer, insect were 
comparativclv ra re, though Rome specie. 
were well represented. Log-rolling yielded 
Reveral kinds of ground beetles, and we 
frequently came upon liU I? heaps of th~ir 
remai n~. forrning a vcrit a hle mscct necropolt ~;;; 
we concluded that t hel-lO wC're p •·oba bly the 

J>r. H . A. Pi ls brv, tlw disUnguish<:>d con­
chologist of J' hiladt:IJ>hia, U.H. America., who 

) J' 'fi 0 • wntt a delegate to Uw 1 nn- act c ~CJcnc<' 
('cm~rCtl'J, Hpe n t xomc time u .. t the Mu~:~cum 
" hi l<• in AuNtralit\.1 tl.nd , belllg a man of 
unbounded crwrgy, lw u.ccompHshcd much 
work dur·ing h ili Rhort Htay: J n a Jot ter 
r<•c(•Ji tly rccoiv(•cl hy t ho c<ll tor, hCI aa.y~: 
" Jl nvinS( n•covcrcd fro m Uw HOrn.mblc of my 

[Photo.-d . Mulgrarr. 

vict im~ of spiders : in t he Bat Cave we 
discovered a new s pecies of beetle. The nests 
of a. large black ant, a llied t o our common 
Green Ant (Ectatumma metallicum) were con­
spicuous owing to t he ant's ha bit of collect ing 
t he seed capsu les of the White Box (Eucal­
yptus albens), and p lacing them on its nest. 
Many ants collect Yegetable debris in t his 
way so t hat t he m oisture so necessary for t he 
development of t he young may be con­
ser ved in the ground below. The paddocks 
everywhere were filled wit h t he introduced 
plant known as the horehound, and upon its 
leaves t he Painted H orehound Bug (A gonos­
celis ruti la) , was found in great abundance. 
'This red and black species, which measure 
half an inch in lengt h , occurs in the 1\Ia.lay 
Archipelago, Pa.pua., N orth Queensland and 
New Sout h W ales ; it i becoming more 
widely distributed over t he sout hern parts 
(!){ this State, a t he horehound plant e~1:cnds 
its range. In t he quiet pool.. of t he Belubula. 
Ri ver , water bug ( lJhcronecta) a bounded , and 
m a ny of t hem , together with other aquatic 
insects, were capt ured. wi t h ~" coop nC't . 

last dny in ydncy, 1 h M·c t ime t o take stock 
of Australian impre~sions. One of the mo ·t 
vivid of these impressions is the hospitality 
of Aust ralia to us over ·eas delegates. 1 
t m vel half round t he wor ld and find n 
MuHoum which offers n1c every facility I h twc 
in my O'-Vn. 1 will nov<'r forgot the kindness 
Hhown me by yoursolf t\nd your n.ble st tt:ff.'' 
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The Stick-Nest Building Rats of A ustralia. 
]3y ELLIS LE G. TROUOH'l'ON. 

WHEN one refers in lectures or articles 
to the land mammals of our continent, 
peoples' minds turn instinctively to the 

marsupials, for there appears ~.o be a general 
·mpression that t he Austrahan mammals 
~oMjst of the pouched animals , tht- introduced 
domestic ones, a few bats and rodents, and the 
dingo, whose place of origin is still debated. 
Indeed, in nine cases out of ten,. a lectur~r 
or author will choose the mn .. rsup1als for his 
subject when asked for a co~tr_ibut~on on 
Australian mammals. In . t lus article, I 
intend to bring other less mdely known but 
int.enselyinterestin~sec~ions of our~~genous 
mammals into the limelight of pub he mterest 
and, I hope, regard. 

When rats and mice are mentioned, to 
enla.rge upon ~he above. idea, city peo_Ple 
a.t once think of the three mtroduced species, 
t he long-tailed black or grey rat, the Nor­
wegian brown or ::>ewer rat,. and the co~mon 
house-mouse, and memones are conJured 
up of recent pJ~gue visitations. It may, 
therefore, be of mterest to st ate that there 
are over fifty species of rats and mice native 
to Australia, Tasmania and t he neighbouring 
islands. Of these, some are of much the 
same form as the introduced rats and dis­
tinauished only by their comparatively short 
tai~. longer or more woolly fur, or t heir 
cranial or dental characters. Though po­
tential plague-bearers, their cleanliness, t.im- · 
idity, and preference for the more . or less 
uncultivated bush appears to nullify the 
danger. Specimens sent to the :Museum 
for identification during recent rat and mouse 
invasions of country areas proved that it 
was the introduced species that were doing 
vast economic damage and not the indigenous 
ones, which have their long-established diet 
of seeds and nuts of native plants. 

THE HousE-BUILDERS. 

Among the most interesting of this half 
hundred native species of rats and mice, are, 
to mv mind, the stick-nest building rats 
of th~ South Au~tralian mainland (Leporillus 
conditor) and Nuyt's Archipelago (Leporillus 
jonesi), off the coast of that State. Speci­
mens of such rats were first collected by 
Sturt on the Lower Darling in 1844, and 

were subsequently described by Gould und 
the name o~ Mw;. conditor ; the stick-nes~~ 
made by this spe01es were des cri bed by th 
explor~rs, Stnrt. and Mitchcll , in the accoun~ 
of th<'lr respect1ve expeditions . At the d 
of 1920, owing to the initia.ti ve of ProfC:Sn 
F. Wood Jones of the University of Adt;,la.idor 
a. second species of stick-n est builder w~ 
discovered on Franklin Island, Nuyt's Archi­
pelago, South Australia. 

RABBIT-LIKE APPEARANCE. 

Known as the " Native R a bbit " or 
" Rabbit-R at," by the colonists of the long 
ago.' these b~ilding rats are remarkable for 
t~e1r proportiOnately very long ears, which 
give ~hem t~e appearance of small rabbits with 
rat-like tails ; this likeness is heightened 
by a habit of sitting bunched up, which 
producCb a compact fluffy a.ppea.rance in life. 
'l'he head and body of a large female captured 
by myself measured seven ancl t hree quarters 
and the tail seven inche . The generai 
co~our of the back is n. light yellowish-brown, 
gnzz)ed wit h blackish-brown, the side 
becoming greyish-buff ; t he fur of the 
under surface is slate-grey at the base, with 
buffy-white tips. 

Unlike the two common introduced spt-cie 
of rats , t he tail is shorter than t he combined 
length of the head and body, and the fur is 
softer , thicker, and longer. Though of the 
same general shape, t he hind feet are longer 
than those of ordinary rat , which doubtles~ 
assists t hem to balance firmly, while manipu­
lating with their small but ,-ery capable hand~ 
the sticks used in building their fortified 
homes. 

OoLDEA AND THE NuLLARBOR PL.llN. 
While on a collecting expedition in 1921, 

for t he T rustee of tht' Au~tralian l\luseum. 
Mr. J. H. Wright and my:o;<-'1£ were statim~ed 
at Ooldea and li'isher on t he Trans-AustraJ.ia.n 
Railway in South Au~tralia, n.nd wt're a.fforded 
excellent opportunit.it's for observing th(l 
nests and habits of thrso interesting rodents. 

Ooldea i!:! a small loop-lino siding and 
watering depot , s ituat.rd on t he cdgo of thr 
vast Nullarbor Ph"in , being sot like a Vt.'r~· 
dull gem of conugatccl iron in a bnnd of 
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The Stic k -Nest ~at os Illustrated by Goutd In Stu r t's narrative or a n F.xpedltloo Into Centra l 
Austra lia. The nest, d rown from Stun's de.~crlptlon, Is too reAulor, the artis t eviden t ly taking 

the author's " bee hive" s imile too Uteralty. 

counh·y remini ·cent of Oma.r '. '·strip of 
herbage strown , that just divide t he desert 
from the sown." On ci ther ide of this 
fringe of t he plain, there is a remarkable 
contrast between the ma.Ueo a nd stunted 
scrub on the and -waves eastward of Ooldea, 
and tho flat monotonous landscape of the 
Nullarbor P lain, which t ho t rain enters 
immedin.tcly on t he Pert h side of Ooldea, 
tra.vc~ing for a bout tlU'ee hundred miles 
what is probably t he longest stretch of straight 
track in t he world. . 

During our stay of severa l weeks we made 
many cxcur ions into t he plain in search of 
birds a nd mammals of every description, 
being particula rly intcre!-lt ed in t he building 
rats a nd t he results of their skmed la bour. 
There was a scarcity of nests clo e to t he 
st ation, which wP.s doubtless duo to t he 
aborigi na ls, who rua.ko a regular camp at 
Oold~a. ; food is often scarce and on t he plain 
for ~evcra.l mileR may bo Hccn excavations 
where the natj ves have been digging out 
rabbits ancl bandicoots ; t he rat s wore 
dou btlcRH eaten by t he nati vcH, who, nccord.ing 
to oht-~er VN1i , regard them as a dclicu.cy ; 
thiH would entail dcHtruction of t he ncRts, 
and t\.<:(·ount for t lwir a bs,mc•o close in . 

&at te rc•d ovt•r the plain for a bout twelve 
mi l e·~; w<•Ht ward of Ooldcu., a rc Hlight dc­
J'f<'l-hions having tho u.ppcu.ra nco of r~ hn.llow 

l.d/ter Gould. 

la ke bed.'.!, where the soil is softer and t he 
low monotonous blue bush gives place t o 
t hick rank gra ·ses and clumps of stunted 
scru b. These " oases,, 11 don gas,, or " dong­
holes," as t hey are called, watered only in 
t imes of heavy rain, must seem a veritable 
haven of refuge to the anima l life of t he 
plains, which we found, to our relief, prone 
to congregate in t hem. 

Many of t he larger depressions or dongholes 
contained several of t he rats' cone-like nests, 
ranging up to three feet in height, t he sticks 
usually being closely inter woven with t he 
t runk and lim bs of a stunted bush, the whole 
forming a mas. i ve tronghold again t t rong 
winds, dingoes, and other enemies. Australia 
has no beaver::;, but our stick-ne~ t building 
rat belongs to the same rodent order , and , if 
tho shallow dongholcs wore filled with 
wn.ter , t he rats' ne ts would look for all the 
world like t hose of t ho beaver ; con idering 
t he relati vo size of the t wo creatures, our 
rats mu. t spend at least as much energy 
in t heir building operat.ions as do beavers, 
one of t he rats' nests obsct·vcd by us being n.t 
lcMt three feet high, with a diameter of 
a bout fi ve feet . 

A I) I~S llntT B NTl!lNT (l;, 

On t hcso a1·id plains, t ho t rugglo for 
oxistr nco and accommodat.ion mu ·t be very 
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A typical s Uck-nest built by tbe native rodent, Leporlllus Condltor Could, wltb tbe eggs of a 
Striped Hawk io a depression on top. Note how the s ticks a r e inte rlaced 

with the inarled branches of the s hrub. 

keen, a~d. in one of the larger dongholes we 
saw .stnking proof of this. One day, upon 
neanng a donghole, we saw a hawk rise 
suddenly from a low bush which on closer 
. ' ' mspection, proved to be supporting a typica.l 
rat's nest at the summit of which t here was a. 
nea:t depression, housing three eggs of t he 
Stnped Brown Hawk (l eracidea berigora). 
:r~e association was t ruly a strange one, and 
It IS ~fficult to imagine what pact or under­
standing brought about an entente cordiale 
between these apparently ill-assorted house­
holders. 

Bones littered within the rats' nests 
suggested a meat diet on t heir part, and 
anyway most rats are partial to birds ' eggs. 
On the other hand, there are many recorcls 
of the penchant of the Striped Hawk, for 
small rodents and marsupials, and one can 
reasonably suppose that this hawk under 
ordinary circumstances, would b~ very 
partial to the rats as food. It has often 
been noted that the hawk in question 
occasionally uses the old nest of another 
hawk or a raven, but this ut ilisation of a 
mammal's nest must be as unique as the 
stick-nests of the rats themselves. 

DREADED ENEMIES OF THE NIGHT. 
Whatever may be the explanation for the 

apparently mutual understanding between 
the hawks and rats of t he one nest, no such 

[Photo.- £. le G. Troughton. 

truce existed between t he Delicate Owls 
(Tyto alba delicatula) and rats living on t~e 
Nullarbor Plain . The owls make t.he1r 
homes in the limestone caves or " blowholes , 
which honeycomb t he plain ; though. the 
openings of these blowholes are somet1mes 
too small to allow a man to enter , they 
usually open out into a fair-sized .chamber , 
from which small crannies are g~ven off i 
their name is derived from the surprisingly 
strong wind, often redolent of . stagnant 
water and drying owl pellets, which blows 
up from t he crannies and out through the 
openings above. According to popular re-

Lookln~ down on Wrl~ht descending through o typical 
blowhole entra nce. The limestone formation of tbc 
Nullarbor Plain Is h oneycombed with tun ne ls and 
occas iona l blowholes In which owls and hawks nest and 

rear their youn~. 

[Photo.-~.lt G. Troughton. 
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Owl pellet containing s kulls and bon es of the S tick-nest 
Building Rat. Dll!tes tlve a ction wrap the bones In fur, 
and this rood waste Is ejected from the owl ' s mou tb . 

T h es e cnstln~s were collected In a blowhole . 

[l' hoto .- G. ('. Cluttan 

port, t he ait· i · at timr~ drawn Rtrongly 
inward, t he rcvel'l'ed direction of the draught 
being attributed to t he action of t he tides, 
• ome ixty mile ' away. 

These owls ruu t constit ute an oven mot·e 
dreaded enemy t han the dingoes, which 
traver:e tho 11lains at certain sea.c;on but 
which would be unable to tear a part the 
strongly woven fort rc e · of t he rats. Ono 
can picture the owh; with soft, a lmost noi. clcss 
flight, l:iwooping down oot of t he desert 
night and clutching up some hapless rat , 
busily engaged upon a foraging cxp dition or 
hoUJ~e repairs. Indeed, great numbers of 
native rats and mice must be com;umed, as 
we found owls roo t ing in many of t he blow­
holes, and collected a good many of t heir 
castings, the majority of which contained 
complete skullfl of the stick-neRt rat. Variety 
is lent to t he menu by the smaller species of 
rodents, and ma~upial mice, skulls of which 
were found in a number of t he owl pellets 
examined . 

A RA(l' J-1 UN'l'. 
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by m bbits ru~;hing from the refuge, where 
·they arc Heemingly quite at home, we caught 
our first glimp!->c of a living builder, moving 
vct·y rapidly. The rabbit-like appca.rancc 
of this rat waR heightened by its method of 
running ; we had ample opportunity to 
obHcrvc that t his was quite rabbit-like and 
never hopping or jerboa-like. Having noted 
the rabbit warl'en to which the quarry had 
retreated, we burrowed after it with our 
hands and a smaU ent renching tool, t he dust , 
heat, and high winds making t he chase a 
truly strenuous one for all concerned. On 
our reaching the junction of two burrows, 
excitement became intense, and t he rat , 
after several feints, sprang out with such 
velocity as t o baffle its pw:suers complet ely. 
'rhis happened several times, but fortunately 
there is only a shallow layer of soft earth 
about two feet deep in the dongholes, wit h a 
hard . t ratum below which prevents t he 
excavation of deep burrows, so that we 
eventually ccw·cd our largest specimen, 
crouching in a burrow with several rabbits. 

Some of the large donghole contained as 
many M ix nests, and, t hough one regret ted 
destroying t he results of so much indust ry, 
time wa.c; preciou., and the holders so un­
willing to leave their foi'ts that it became 
neccs~:arv to realise Mitchell ' simile of t he 
" ignal .fire u.,ed by the nat.ives," by bw:ning 
one of t.he nests t o obtain a series of specimens. 
The rat!), as t hey emerged, rose up firmly upon 
their strong bind feet. and sw:veyed the 
sunoundings before darting to a rabbit 
burrow. 

THE FIR T 0E. CRIPTION OF THE A NUlAL AND 

ITS N EST. 

After recording in his journal how hi 
J>arty had frequently ob ervcd piles of dry 
sticks and bru hwood, and concluded that 
t hey were used for aborigi nalsignal fire~, M~j or 
M.itchell continue · : •· 1\linuto exaromat10n, 
however soon convinced us of our e1Tor · · · 
t he roat~rials were not t hrown promi cuously 
together, as would nat.urally have bee~\ t.h~ 
ea e had they been collected by the na.h v~ 
for signn.l fires ... ' · Our k~nga.roo-dogs a.l o 
drew our attention ... barlung and ~cr.ato~n.g 

'l'he fir"t donghole that we Hcar·chcd con­
tained one lar·gc ncHt , which Wright ]n·occcdcd 
to dikt.u rb, the wtitcr waiting with gun 
poif;cd . AHor Htvcral fah~o uJarmH, canHcd 

whenever we fell in with them . .. !ntn~n.~mg 
that they expected to find ·ometlung 1ns1dc. 
At length, wo broke scv~r~ l of them opon, 
n. work of no small diJli<'ulty from tbc 
solidity of t ho Ht rnoture, n.nd W<'1'<' not a 
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little surprised to find in the interior a small 
neFt occupied by an animal something 
between a rabbit and a rat, which had 
constructed this formidable and massive 
stronghold to protect itself against the 
attacks of the native dog. For this purpose 
the little animal chooses some small bush or 
shrub, as a fixed point d'appu1-, to commence 
its operations; and by gradually working 
round this, and interlacing the materials of 
its fortalice, first of all with the growing 
branches of the centre bush, and afterwards 
with one another, gradually extends it 
to enormous dimensions ... and enjoys t he 
~eward of its perse~erance and ingenuity 
~~ subse.quent secunty and repose. This 
little am mal has ears exactly resembling 
those of a small rabbit, soft downv wool and 
short hind legs, and, but f~r the ~tail right 
readily pass for a small rabbit." ' 

One or more families may dwell in a nest 
each fami~y o~cupying a separate compart~ 
ment, which 1s warmly lined with grass 
and connected with the others by passages. 

V ARIA.TION I N NEST STRUCTURE. 

Sturt's description of nests observed in the 
same region as Mitchell's differs in stating 
t.hat they we!e in the form of a compact cone, 
like a bee-hive, and they are so illustrated 
b! Gould. in Sturt's book. However, the 
~screpanc1es between the authors' descrip­
tiOns of the nests are doubtless accounted 
for by the fact that the structures varv 
acc?rding to the conditions of terrain and 
a~adable material. For example, twelve 
miles westward of Ooldea t he dongholes 
~adually disappear, and the landscape at 
Fisher, ab?ut forty miles farther on, is very 
flat and farrly well covered with bushes which 
are only about knee-high. These bushes 
a~e too. frail to support birds' nests of any 
di~ens1~n, no~ do they supply adequate 
builders matenal for the rats' self-contained 
fiats, and so the residences of the latter 
chan~e to low heaps of sticks placed over 
rabb1t warrens. •ro offset the loss of the 
supporting bush, many of these loosely built 
nests have small stones pJaced on top of 
them by the ingenious little stick-layers, 
much as set,tler~:< pla.ce rocks or slabs on roofs 
to keep loose eo veri ngs dl)wn. These nests 
looked like deserted, flattened crows' nests 
having none of t he orderly shape of thos~ 
nearer Ooldea, and we might have doubted 
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their being occupied had we not occasionally 
surprised a rat sunning itself on one of them. 
The rats were very alert, and t he nests, 
placed . at the junction of several rabbit 

Above are the hind feet of the mainland Stick-nest Rat, 
which are more slender and wlthout the heavy dark 
shadlo~ on the feet of the Franklin Island rat as shown 
below. 

[.J. R. K.inghorn and H. 0. Flctcher, del· 

burrows, provided ample avenues for escal?e; 
the rats always disappeared before collllng 
within range of our light gun, and to dig for 
them among the rambling burrows was 
impossible ; they were also very wary of 
traps, and we congratulated ourselves upon 
having obtained a small collection from about 
Ooldea. 

Professor Wood J ones' account of the 
Franklin Island rat shows that the nest 
structures vary considerably there also. He 
writes that sometimes an enormous amount 
of material is collected for the larger nests, 
which appear to lodge colonies. High up on 
a cliff he found such a nest, the foundation 
of which was probably the deserted home 
of a sea eagle, the rats having invaded it 
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from below. Upon t ho fl~tt heights of t he 
island, t he nests tloi'O u ·ually composed of 
dried herbage. and contain only a p~t.ir of 
individua,k 'rho hwp;er nests arc compH­
cated within, series of pu .. .,sageR and cham bors 
being made in the heap of collected debris ; 
the smA.llcr ll('~ts consist of an entr·ancc run, 
ccntt·a l chamlwr, ttnd xit run only. Upon 
the ben,ches, a wisp of wrack tucked between 
boulrler~. ot some seaweed collected in clefts 
in the granite rocks suffices fo•· a home. 
Like the mainland species, the island rats 
apparently never ('Xcavate burrows for t hem­
seh re ; in the il' la nds, the Professor writes, 
the burrow of a penguin is almost a lways 
found beneath the rat 's nest , into which the 
rat will readily retreat, as the mainland ones 
do into the rabbit burrows . He continues, 
" it is a remarkable fact that mutton birds, 
penguin , rats, bandicoots, and the black 
tiger snakes will all bolt into the same hole 
when ala.rmed. " 

CARRnxo THE YouNo . 

~Ir. A. ·. Le ouef has noted t he peculiar 
method adopted by the ma inland hous~­
building rat, for carrying its young, which 
cling firmly by thE-ir mouths to t he teats of 
the parent ; the young grow very fast, 
he '\Ti tes ... and at two months are right side 
up, and upon their own feet,., holding on to 
the teat · a nd following every movement 

of t he mother. This extraordinarv method of 
tram;porting the young has been 'adopted by 
several gene1·a of Australian rats, the earliest 
observatio11 being that of Sir George Grey 
during his governorship of South Australia, 
which was published by Gould in 1863 ; 
·· a female (Conil'Uff'Us albipes) had three young 
ones attached to its teats . . . they remained 
attached by their mouths, and grasped her 
body with their claws, thereby causing her 
to present t he appearance of a marsupial 
minus the pouch." This method is also 
followed by t he Australian rodents belonging 
to the genus Uromys. 

RESTRICTION OF LIVING AREAS. 

The mainland house-builder ence had a 
very wide range, occurring on t he Murray and 
Lowe1· Darling Rivers, but as early as 1864 
it was said to have become exceedingly rare. 
The fact t hat the aboriginals regarded them 
as a de]jcacy, and the advance of settlement 
with its disturbing stock has doubtless driven 
the species to the more inaccessible desert 
country. H owever, it is good to know that 
the vast N ullarbor Plain provides a haven 
where they may build in peace, save for an 
occasional collector and the owls. As the 
great east-west train roars its way across the 
immense p lain it is doubtful if one passenger 
is a ware of these qua int creatures, tucked 
away in the warm compartments of their 
ingenious dwellings, dreaming of the house 
repairs or foraging of the monow. 

Prize Essay Competition 

:Mr. George A. Taylor (Editot of 
Building ) ha.s generously presented five 
gulneru to be a warded as a prize for the best 
e. say by a pupil of a New 'out h Wale. school 
the subject being "A Visit t o t he Aust ralian 
Museum." The competitor.·, who must be 
between the agef-1 of twelve and sixteen on 
l ~t ~farch , 1924, may ~;e lect any dcpar'tment, 
or may write a general account of t he whole 

HJigadicr-G<"ncral &uter E. Roth, C.M.G., 
D.S.O., VJJ., M .RC. '., a former tru~;toc, 
who ha.s r< ccntly returned from a trip to 
Hurmu. and Lhc Ncthcrland l ndicR, brought 

institution, the essay to contain 1,500 to 
2,000 worc:IE. 

Competitors should hand t heir e~says to 
t.hei r t eacher, who will then select the three 
best wrjtten by pupils of their school and 
forward them to the Director of the Aus· 
tralian Museum, College Street, Sydney, on 
or before 1st Ma,rch, 1923. 

The Ruccessful essa.y will be published in 
THE AU STRALTA N 1\fUSEUM MAGAZINE. 

back with him an interesting collection. of 
weapons, ornaments and ot her ethnological 
objects. These wit.h his usual generosity, 
he ha.s prcson tcd to t he M nse\lm collection. 
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Living on a V olea no. 
BY ToM IREDALE. 

The photogra.phs are by ,·ario\ls membei'S of the party, with the except ion of the two bird studiel! which 
are by Mr. R.oy Bell. 

LIVING on the edge of a volcano is an 
expression suggesting danger, but 
only on account of the unreliable 

nature of the volcano. Its actions are not 
governed by laws we yet understand, and 
therefore, the expected happens when it is 
unexpected. 

The Kermadec Group consists of a chain of 
volcanic islands lying some 400 miles north­
east of New Zealand, the largest bPing Raoul 
I sland, with an area of over 7,000 acres. 
This is simply a volcanic crater, at present 
technically dead, but not yet absolutely 
harmless. Life on it therefore thou()'h 

. ' 0 comparatively uneventful, contains the vague 
chance of a sudden catastrophe. As recently 
as 1871 a small eruption took place, and there 
had . been a bi~ger one about fifty years 
preVI~usly.. I t IS not surprising, then, that 
the lingermg fear of a possible volcanic 
outburst and the loneliness of the group 

have discouraged. settlement, and every 
attempt to establish a permanent colony on 
the islands, which are now uninhabited, 
has failed. Yet, it is a delightful place, with 
an equable climate and a rich volcanic S<?il· 
The disabilities after all, are comparatively 
few, and similar handicaps have been 
ignored in the case of other Pacific islands, 
such as Lord Howe and Niue. 

There is no reliable landing place, hut 
landings can always be made at some point 
or other. There is, of course, no regular 
steamer service in connection with the island, . 
but the New Zealand Government steamer 
visits yearly, in case shipwrecked m~riners 
have taken refuge there. At the time of 
my visit, the last settlers, a family nam~d Bell, 
consisting of five persons, were makmg an 
attempt to exist. Our party brought the 
population up to ten, which was nearly a 
record for the island. 

The party's camp on Denham Bay Flat. 
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Looking ncro!ls the crater. In the foreground Is seen tbe crater take, so-called because of tbe 
eruptions emitted by it. 

Our Yi~it wn t imed to ll\ t twelve months, 
but, owing to the lo. of a ves e l, the steamer 
by which we Jeft came two months earlier 
than usual, and th('reforc the time spent was 
only ten months. Our sojourn on the island 
was unevent ful , but earth tremors kept 
warning us that we were really living on a 
volcano. Some of these were shor t and 
sharp. and t hese cUd the most damage. 
Others would last about a minute, but t hese 
did nol alarm us much . The most iuitating 
kind were rcpca lcrs, con i ting of a series 
of thriUs, at intcn ·als of a few minutes, 
la tin{! perhaps for a quarter of an h our, and. 
of course. wr did not know when t hey were 
going to stop. or whether they would develop 
into a. real quake. 

In the crater there was a cave which the 
settlers hnd tcr·mccl the Oven Cave, because 
it wa.s hot like an O\'t'll. \Ye usccl to sleep 
in this cave sometime!:', and, when lying 
on t he floor, W<' c·ould di!;tinctly hear hot 
wa.tt·r hoilin~ a f ew irlches or feet down, but 
we never invcstign.t<>u tho cxa.ct de1)th . 
About thirty ynrds di1$t an t was a hole only 
n. foot dcc·p, "here the water could bo seen 
boiling ; wt• u~cd to cook eggs ir1 this hole, 
lowering tht•m in a, wi ro o1;1.gc. A little 
further u.wa.v \HL~ u, rivulet whi<-h was a lwn,ys 
warm, s};ud in "hich ono cou ld havo a w~\rtn 
bath. A few Kt()JW!i wcrt• Rcn.ttorecl by a slight 
tremor near t hiH plncc \\ lwn we were on this 

island, and smoke came out of the hole ; 
t here were other active smokeholes on the 
island. 

Though outside the hurricane region, big 
gales strike the island more or less regularly 
in t he autumn each year, and we looked for 
one with interest. H owever, though we 
enjoyed 0) the anticipatory thrill, the 
huiTicane did not touch the island. .After 
events p roved us to h ave been lucky, as, when 
we reached civWzation again, we found that 
t he hurricane h ad passed a few miles to the 
east and had been one of the severest known. 

As noted aboYe a few settlers were on the 
island, and the year a.fterwe left they met with 
an unC:\1)CCtedrnisfortune. Insteadof a volcan­
ic outburst or a hurricane, both of which they 
rcgM·ded as evils to be expected any time, a 
waterspout burst over t he island. They had 
spent ten years cultivating a patch close to 
the landing place, and had planted nearly 
every known fruit and vegota.ble there. 
They had just )aid in their year 's stores, as 
t he n.•s. cl had called shortly before the 
uisastcr over took them. The. whole of the 
culti vatod port. ion and their stores were 
absolute ly destroyed. Needless to say, after 
thi~ di "as tor t hey left the island at the 
fi r·st opportunity. 

H aving reforrcd to the disadvantages, I 
nlay now mention the rettl delights of t he 
Jllu.cc. 'l~horo at·o no mosquitoes, thet·e is no 
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excessive heat, there is no cold wind, there is 
a ~plendid rainfall~ good soil, plenty of sun­
shme, and no ne1ghbours. The maximum 
te~:perature recorded was 89 degrees, and 
nnmmum 59 degrees ; the rainfall was 70 
inches in the ten months, but there was 
ra~e~y a ~et day. For six months the pre­
vailing wmd ~as west, for six months east, · 
consequently 1t was always calm on one 
side of the island or the other. 

The crater which forms the island has 
walls varying from 200 to 1,500 feet in h~ight. 
There are two flats, one on the west side, and 
another on the north-east side. These are 
the habitable portions, but the floor of the 
crater. could be cultivated were it easily 
accessible. The cliffs forming the rim of the 
crater ~re very steep on the outside, and 
almost as bad from the inside. On the 
western fiat was a dry swamp near which 
wells have been sunk. These vielded fresh 
water, but, though the water is fresh, and the 
wells are about a quarter of a mile from the 
beach, the water rises and falls in t he wells 
as the tide flows and ebbs. 

I may now indicate the geological, botanical 
and zoological results in a general way. 
F~om a study of rock specimens, together 
With the notes taken on th e island it is now . , 
certan~ that the group has had a romantic 
geological history. The present crater is 

the li-st of a series which has been formed by 
various outbursts during many ages. A few 
islets to the north-east belong to a long 
distant age, and appear to be. the remains 
of one of the earlier craters, which , however, 
has been convulsed more t han once since it 
was a crater like the present one. The 
western bay, where we lived, appears to be 
the eastern rim of another crater , probably 
of later date than the one now represented by 
t he outlying islets, but sti11 of much e~rlier 
date than the existing crater. In the nnddle 
of this bay is a rock, now covered by about 
four or five fathoms of water, which was 
above the water fifty years ago. Moreover, 
a hundred years ago an eruption was observed 
from a passing vessel, which , sailing up to 
Raoul I sland, anchored in the bay behind 
an island. which was found to be hot and 
recently f~rmed. Some of the rocks brought 
back were found to be of continental k inds, 
and therefore it has been concluded that an 
extensive land mass formerly existed here. 
At the present time, on account of the 
extraordinary vicissitudes the island has 
suffered, little life is present to suggest 
continental connection. Thus the botanical 
results would , if studied alone, negative any 
such conclusion, as t he whole of the plant 
life is of insular character. The island is 
t hickly covered with bush, pohutukava, the 

Nortb end of Denham Bay, where landln~ may be made unde r favourable con ditions. 



1'H B A UH'J'H,ALI At\ i\J liH I~ UM MAGAZLNE 

Pple and therefore bette r Effect or the " hurricane." Thes e young trees wer e ve ry s u h had to yield 
able to resis t the ele m ents tha n the olde r ones. yet event · ey · 

well-known Chri 'tmas t ree of New Zealand, 
a. fine bush bearing crimson flowers, being t he 
most noticeable p lant. Magnificent t ree ferns 
grow in the dampcst port ions, while stately 
palm are omnipre. ent on t he high Jands. 
The t angle of the pohutukava roots and t he 
abundant g rowth of palms and ferns make 
tra\Telling very difficult , much more so 
than can be appreciated from a verbal 
descript ion. I t was dangerous to leave the 
blazed track, and it was not easy to follow 
this at any speed. 

The eh if f botanical discovery ,·vas concerned 
with the huge tree fern and the tale is wort h 
telling. 'When the fll'St survey of R aoul 
I~land was made, t he naturalist saw these 
tall trees, sixty fee t h.igh, noted their height 
and beauty, and then collected specimens 
of t he fronds. 'T'he t ree fern was duly named, 
but our pa rt y found that t here are t wo 
distinct kinds, 'a ta ll a nd a shor t tree fom, and, 
while the naturalist had ad mired tho tall one, 
he had collected h is frondij from tho mol'e 
cnaily reached ~:~mall tree. 
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AK might, he a nticipatccl , there t\ro no 
native ma rn rnalii. ' Phe introduced goat is wild, 
but, not common , while tho P~l.ci fic rat, not 
~he Norway R•1t or the Black Rat of E uro pe 
•a l~ pest,, eating ovorything i t can t•oaoh. 
As a conMOqucncc, atorca havo to bo housed in 
rat-proof hutli, that. it~, huts built well off Tree Fern CCyutheo kermad~c:ens ls) about s ixty feet 

hiAh, the fronds beln~ neorly twenty feet lonjl . 
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the ground, the supports protectel:l bv 
smooth tin bands. Care has A.lso to be ta.keit 
that trees do not overhang these huts too 
closely, though obviously the huts must be 
built in the shade. 

The bird life is interesting on account of 
the petrels breeding there. Petrels are 
seabirds, not .unlike seagulls at first sight, 
but with very different habits. Petrels 
generally breed in holes in the ground, but 
the largest ones, Albatrosses and Molly­
hawks, too big to get into holes, breed in the 
open, nearly always choosing isolated islands 
for this purpose. The Mutton Bird of Bass 
Strait was represented on the island by a 
bird with a longer tail, known to the settlers 
as the Black Burrower, so called on account 
of its breeding in holes. It arrives on the 
island to breed on the 14th October of each 
year. That was the experience of the 
settlers, and, sure enough, the birds turned 
up on that date during our year. No bird 
had been seen near the island on the 13th, 
and all the likely places where colonies had 
existed the preceding year were carefully 
examined and no traces were found. On the 
morning of the 15th several new scratchings 
were seen , and on the 16th a bird was 
actually handled. These birds are very bad 
tempered, quarrelsome, and ferocious, 
fighting with each other while burrows are 
being made, squealing and mewing all the 
time. When the young are about half 
grown, the parents leave the island and the 
young live on their fat while their flight 
feathers grow ; when these are fully grown 
the young one is lean and hungry. Thus it 
never knows its parents, and has to battle 
for itself from infancy ; apparently the young 
bird returns to its birthplace the following 
year to breed. 

All over the island on the surface of the 
ground another kind of petrel breeds during 
the summer months, and this, the staple 
food of the settlers, is known as the Mutton 
Bird. It belongs to another family, and its 
habits are very different. The former flies 
very fast and low over the sea, comes in at 
night, flying right into the entrance of its 
burrow, landing with a crash, and makes a 
noise like a wild cat, is savage and dangerovs 
to touch. This one does not fly so fast, 
flies high up, circling reund the . .summit of the 
i~and towards sunset, but sfjttling slowly, 
apparently afraid of hurting itself, and going 
round from six to sixty t imes before touching . . 

the earth. It then lands somewhere near 
the spot and walks towards it, waddling like 
an old duck, and resting every two or three 
steps. It coos like a dove and is very gentle, 
never attempting to bite when picked up. 
These birds arrive very erratically, the first 
settling on the ground in August, others 
coming in a few at a t ime until the end of 
Septem her. They make a nest of dead fern 
stalks, sometimes a quite pretentious struc­
t ure, and having done this and sat on it 
for a while, about the beginning of October 
they all fly away again, leaving their nests 
to the wind and rain. In a fortnight or 
three weeks the birds return, single out their 
nests, patch them up a little, and then lay 
their eggs. When the young are hatched 
they are fed continually so that they become 
very fat, and then, as in the previous case, 
the old birds leave them, and the same 
process goes on. 

This bird was our chief meat food, and the 
task of preserving them was an important 
matter. The birds are collected when they 
are nearly ready to fly, but before they have 
lost all their fat. They are then dressed, 
split, dried, salted, and packed in barrels ; 
they are so fat that the pressure forms a layer 
of oil which protects them from decay. To 
be cooked, they must first be boiled to get 
rid of the salt, and then grilled; thus treated, 
they provide a palatable food. 

Three other kinds of petrels frequented the 
group for breeding purposes, but they all 
bred in burrows and were not so numerous 
as the two mentioned. A matter of great 
interest should, however, be mentioned. 
While the Mutton Bird was breeding on the 
main island, all the summer, the islets to the 
north-east did not show any birds at all . 
When the birds had left the island, a large 
number of birds, apparently exactly the same 
kind, crowded on to the islets covering every 
available spot and breed. No one has yet 
been able to distinguish between these two 
kinds, known to the settlers as the Summer 
Mutton Bird and the Winter Mutton Bird. 
yet, not only do they breed at different 
t imes, but the breeding season seems to be 
longer in the case of the latter . While the 
islets arc small, and the birds are very crowded 
none ever come across to t he huge deserted 
main islands to breed. This is a puzzle we 
hoped to solve, but no solu tion could be 
found, nor could we provide any useful 
hypothesis. It is just possible that the 
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\\·int<.'r l\lut ton Uird is Uw rcmnn.n t. of tt 

<'Oiony thnt ht•t•d on t ht• origina l isla.nd of 
" hirh tlH' i ·l<'tH 1\l't' the only r('main~o~. 

OtiH•r St'tthinlR ft•t•qucnting th<' group wct·c 
\H' Il Jwown. wol'l<l witl<' trupicn.l forms n,; the 
\\.itlt"n \\ nk<'. Notld~· . Utll\n<' t , Tropic Bird ttnd 
\\'Jt itc T t'rtt. Tht• lnst-nnnwd is n. most 
b<'nutiful bird. t~spcrinlly wh<'n seen ngtl-inst 

:\luuon Bird 1 Pt«!rodromn ne~tlectal &'ileep. 

the da rk foliage of the tree tops it frequents ; 
i t is now whi te, ttncl wit h clt•gant motion it 
glide a bout in t he bright sunligh t. Its 
habit a rt' peculia r for a ctt bird, for it lives 
a.t SClt a nd re orts to a tree to breed. It 
does not build a nest , but places its eggs in a 
knot-hole in a bra nch ; t he egg, moreover, is 
a.Lmo ·t g lobular , qui to unlike a ny other 
sea. bird's egg in sha pe. The young ono is 
CO\'Crcd with bla.ck down, and, when half 
grown, is ba rred with rusty red , both stages 
cont ra. ting wi th the adult. 

Of la nd birds little need be said, as, owing 
t<> th<• fn•quen t uphctwals, no ancient form!:) 
have p<•J-sist.ed, a.ml a.t prc•scn t only th reo 
compara tively recent settlers a rc living there. 

As might hr expected , inscctli of various 
kindti n.rc ve ry nunwrous, but ull a rc recent 
formH, gcologica.lly !ipcaking. A fe w la1·gc, 
handsome butt.orfli(•s were ~:~ocn, but Utcso 
were o iH·ious ly no t a.t home . 

• ·m~il~ pl ~cLy quil<• a n impod u.n t pnrt in. 
indi<:u.ting t he ancient his tory of a n isln,nd, 
for tlu·y do noi like Halt , n1-1 iH lmown to <wcry 
one. ( 'cmKNpwntly, Jn.rgt• Rmdl~:~ indicmlo 
JH'rrtll\.ll('ll t la ud, ns th<·y \\ Oultl be ins tn.nUy 
killt d 1-y immcr~; ion , a nd lh<•y cn.nnot. 

<"nsily travel over the sea. Minute snails on 
t bo o ther hand can exist in crevices in logs 
and floa t front island to island. Thus, 
numbers of very Jargc snails lived on Lord 
llowo Island before the ra ts killed them off, 
proving that this island had never been 
tota.lly su bmcrgcd. On the other hand, 
on the Kormadccs we found only very 
sms:dl snails such as might have travelled on 
driftwood ; t hese are mostly of northern 
origin, whonco most drift reaches the island. 

\Vhales arc commonly seen in t he vicinity 
of the island, and the earliest settlers camped 
hore for tho purpose of supplying wha.Ung 
vessels with vegetables and water. The 
industry collapsed just about the time the 
Bells went there, and no whaling is done by 
anyone at present. Yet whaling is prosecuted 
at Norfolk I sla nd, and it seems t hat the 
industry could be esta blished on the Ker­
madecs. 

The sea is full of sha rks a nd other big fish, 
while good edible fish a bound. J)Iarine life 
is ve ry a bundant, as coral grows well, though 
t here is no coral reef. The marine mollusca 
proved the most interesting of all the fauna, 
as t he old types of marine molluscs had 
managed to survive the many disasters that 
destroyed the surface life, and one found a 
series of marine bells tha t exist on no other 
P acific isla nd yet ilwestigated. It was 
an t ic ipated that Lord Howe, Norfolk Island, 
and the Kermadccs would show similar 
forms, but that is not the ea c . The Ker­
madecs at pre ent pos c sa. unique sublit toral 
fauna of ma rine sheJis. 

White Tern ( C y j.\1'1 n lbal nnd lt'l blnc:k nestlln~t. 
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Crab Hunting on the North Coast. 
BY J. R. Kl NOHORN. 

ANYONE who is interested in the animals 
of the sea shore and who wishes to 
explore new fields will enjoy a visit 

to South West H.ocks, Trial :Bay. 
The coast here is peculiar in formation 

inasmuch as it resembles a giant fish hook 
which catches, and holds, some of our most 
valuable marine fauna. It is a great col­
lecting ground, one which appears to be t.he 
southern limit of a considerable number of 
tropical species, and it is indeed a revelation 
to the naturalist. Here, then, in a charming 
locality, collecting may be done on the ocean 
beach, on the rocks, in the rock pools, in a 
tidal lagoon (South West Creek, an outlet 
for the river), on sand or mud flats or in a 
mangrove swamp, all within a few hundred 
yards of your home. For one trip during a 
low tide the equipment should consist of one 
3 pint bottle of 5 per cent formalin (20 parts 
of water to one part formalin), one 3 pint 
bottle of 75 per cent spirits (4 parts absolute 
alcohol to one part water), a pocket-full of 
glass tubes, labels, pencil, cotton wool, butter 
muslin, thread, a small hand net, a spade, 
forceps, hand lens, and knife. 

You proceed to one of the sand and mud 
flats, across which myriads of Soldier Crabs 

(Mycteris longica1·pus) swarm in vast armies 
swaying here and there, hurryh'\g and scurry~ 
ing in an directions in their endeavour to get 
away from approaching man. They are in 
line one minute and in mass the next, they 
form fours and eights, companies and 
divisions, they walk and run over each other 
two, three, and four deep in their wild 
scramble, and t he rush goes on unt il the 
soft watery sand is reached, when they all 
commence corkscrewing movements and 
quickly disappear below the surface. 

The flat also abounds with a very small , 
peculiar, round-bodied crab known to some 
of us as the Sand Bubbler (Scopimera 
inflata), so named on account of the lines of 
spherical sand pellets which it makes while 
feeding, the lines starting from the mouth 
of its burrow and radiating outwards like the 
spokes of a wheel. This little fellow does 
not indulge in the same mad rush as the 
Soldier Crabs, but, having made up his mind 
that you are advancing in his direction, 
scampers quickly to his burrow, and lies 
hidden, very much on t he alert, about six 
inches below the surface. Keeping your 
eye on the particular crab you wish to capture, 
place the spade about six inches from the 

S oldier Cr abs (Mycterls longlcarpus ) r un about 1 
n vas t a r m ies whe n t h e tide Is o u t. 
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The Fiddle r Crab 'l ( ea b e at a hast)' retrea t to their mud burrows at your approach. 

mouth of the burrow, n.t an angle of about 
45 degree , gi,-e a 1-iUddcn hard t hrust and a 
sliding iron door cut off further retreat of 
the Bubbler. Raise the spade carefully, 
lifting sand. crab and n.ll , a nd sort him out. 
The body of this spccics is la rge if it i , t he 
size of a. pen., and, ns it i::; the exact colour of 
it'i Rurrounding~. is oftt•n very hard to sec. 
When cornered in a burrow, the Bubbler 
often rolls it •II up n.n<l nmy be cast aHidc n::; a. 
lump of sand ; but tlw foolish creaturC' 
immcclial<'ly UH\\ ind~-i nnd runs a. way, so tba.t 
his 'po~sum net i:; noL vc·r)' convincing. 

A little beyond thi~; !o!lllld lla.t is a st n•tch of 
hard mud, · mi~NI \\it h tu\-ncl. On your 
tl.pprou.ch thouHn.nd!i uf <.'f'l\.h::; \\'11\' C l hoir 
t~rms <>xcilcdly. tlH'y dl~llC(' 1t.nd Hig nn.l to C'~\C'h 
othc·r, nu cl ussu nw grotNlCJ u<· poslur<'s. A Httlo 
grN·n fellow \\ ith n·d tips to his nippc••·s 
(Sc.srumtl rr!llhmrlarlttla) hicllN! t\way to lhc 
('(lge c,f hi~ burr·m\ \\ ilhout lo~ of tinw. hut, 
hl• <'' itl<•ntly dot•s not know "lwtht•r to go 
clu" nor not for lw dod~c·!i up 1\.nd clown SC'\'C rn.l 
t illlf'K h••forc fina lly ditmpp<•ttring. (), N' 
ycmdt·r iK u.no tlwr HJ>(.'('i<•H, known to mo llH 

t.ho Hl•maphorc- Crab (//(•/occius cordifonnitt), 
a. J>Ul'plo oolou reel f <• llow with two vcty long, 
angular, clumHy luoki ug 1\J'ms, and c•ycA tLt. 

the ends of long stalks. H e ·tands and shows 
fight, backing or sidling away, or making a 
pretence of ru hing forward. He bows and 
scro.pes as if salaaming, while his arms wave 
wild ly abou t, his nippers opening and 
shutting, as if i tching t <:> get at you. He is 
game enough as he shlnds high on the points 
of his legs-sh a.lJ J sa~· tips of his toe~ 
tt.nd he performs a sot't of cakewalk, whtch 
t~omctimcs ends in a collecting bottle. 

On some of the lower limbs of the mangro,·cs 
on the outsldrts of the swnmp , you will find 
severa l other prcics of crabs, and by digging 
here a.nd there in th<' nlUcl more ca.n easily be 
ca.ptut•cd , for nu\ny ld nds li ve within n. Ycry 
!-ltm\ lJ area. 

On leaving thi~ pa.r~, you find a small 
Ht rcamlct.: it iH the ht.~:~l. of the t ide rumting 
into the ct:eeh: from tt. huge dt'cp hole. Ret'C', 
hy u::;ing a. net, you may ea phtr<' an occasional 
t:m imming cru.l.> (Porlunus). Drag the net 
through the gmss WN' d near the l.>auk and you 
will collect a. wenHh of life, such as SWtlll 

prawns and shdmj)S, young pipe-fish. and 
lit.t.lo weed crtl.bs. A ft'w hnuls \Yill reveal t\ 
ho~:~L of t iny orcu.t.urca whose presence was 
11 nsuspcctcd . 

Across this s trct\m is the sof tC'r mud, 
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with the water only a few inches under 
the surface. Everywhere crabs from the 
size of a match head to an inch or 
more across the body may be seen, and a 
peculiar click, click, clicking noise can be 
heard. What is it ? You dig quickly in a 
burrow and turn up, besides the owners, 
which are our friends the mud crab~, a peculiar 
prawn, the Nipper Prawn (Alphaeus). It 
has one very small almost useless nipl?er, and 
a very large lumpy-looking one, the two 
fingers of which form a sort of cup, and by 
bringing these together suddenly, snapping 
his fingers, as it were, he produces the peculi~r 
clicking noise. Into the bottle with him and 
then dig again, dig wide and deep, allowing the 
water to fill the hole. There is a splash, in 
with the net quickly, bring up water, mud, 
and crabs in your haste, and you may be 
lucky enough to catch the maker of the 
splash1 a small most beautifully coloured mud 
fish ( Cryptocent?"US gobioides). I t is olive 
green, covered with many brilliant hlue spots 
on the upper surface, while its sides are 
striped alternately with blue and crimson. 

Presently you see a large red, or red and 
yellow chelipede, or nipper, apparently lying 
loose at the mouth of a burrow. You pick it 
up, and with it, out of the burrow comes 

the owner the Fidcllel' Crab ( Uca), an extra­
ol·dinary beast with one very small nipper 
with which it feeds, and another, larger 
than itself , which is used as a weapon. These 
crabs live in colonies, but evidently they 8r,t'e 
not very friendly with each other, for each 
one guards his burrow from intruders, pushes 
them out if they try to enter in their haste 
to get away from you, or drives them a:oa"! 
if they approach its feeding ground ; 1t 1s 
each ono for himself. The females, however, 
have not the large fighting chelipede of the 
male, for theirs are both small ones. 

Having finished with the mud flat, you 
cross the sand hill to the ocean beach, and 
there enjoy a few minutes chasing the Whit:e 
Sand Crab ( Ocypoda ceratophthalma). It 1s 
an exceptionally fast runner and doubles and 
turns so quickly that it is very hard to cap­
ture. It is certainly great fun, but beware 
how you handle him, for he has a strong 
nipper, which he can use effectively. The 
large sand crabs nearly always make direct 
for the water when chased and wade well out ; 
as the water recedes, t hey bury themselves 
in the sand with astonishing speed. If you 
want to witness a queer sight, hide behind a 
mound for a few minutes, and watch the 
spot where the crabs are submerged. After 

The White Sand Crab !Ocypoda ceratopbthatmal s peeds across the ocean beach like foam befor e the 
wind, a nd he waits near his burro w to watch your m ovements. 



THtl; AUS'f'H.Al..IAN MOHE UM MAOAZJNE 33 

tt tirn , two long stalk oyes wi ll stick up from 
the sand and WtWO about onquit·iugly, others 
will fo llow, and boforo long t he owners 
themselves nw.kc their tl.ppcarance, and start 
the rot.urn jom·ncy to t.l\o beach. If you move 
whilc the crab is just emerging from its 
hiding place, it will not bob down again but 
will j ump up, nm further into tho surf, and 
disappear in the swi rl of sand djsturbed by 
the waves. 

1t is interesting to watch this crab feeding. 
'Yith its nippers it scrapes up sand from each 
side a.nd draws it in towards its mouth , rolls 
i t about its jaws, and, after extracting the 
small crustaceans upon which it feeds, 
dl'posits the sand in a small ball, t hen takes 
on<' pace directly backwards a nd repeats the 
operation. The result is a t rack resembling 
~·crtcbrac, from each side of which a re diverg­
mg turrows corresponding to ribs. 

Awa.y to the ea t is a small inlet, "The 
Big Gap,·• a pictUI·esquo locali ty, famed for 
its beach worms ( Onuplws teres) . At low 
tid~ the e may be seen everywhere, only 
t he1r he&ds showing above the wet sand, 
giving the beach the appearance of a 
field of dai ies. If, while on t he beach, 
you screw your feet down into t he sand in. 
a bout a foot of water, you may disturb a 
small, very pretty, swimming crab; it is 
exceptionally quick, skimming through the 
water a nd again burying itself in the sand in 
a. twinkling. This beautiful and much 
mottled little fellow was called by us the 
.Marbled Crab (11/atuta). 

~lost crabs a re incapable of h al'ming you if 
handled in t he proper manner. To pick one 
up. first press it down wi th a stick, or with 
your fingers, t hen catch it by each side from 
above, your thumb a nd forefinger being near 
the base of t he legs. The crab will wave its 
arms in frantic efforts to roach your fingers 
but only t hose wit h very long arms can 
manage to do so. The Fiddler , dangerous 

The purpose of the Autst ra lian Forest 
League, jm~t fonncd, is to link together 
societies and incti vidualR intorcHtcdinforcstry, 
agt·iculturc, a.nd t he st udy of nature in any of 
its formx, but particularly to create a 
" forc•Ht consciousnctss." ':rhoughUul Au~:~­
tralians a rc concernr cl at t ho depletion of our 
forckt.~ and t he iuadcqun.tc c!Tort~:~ to prcs<'rve 
our trcr H, which a r • not only a delight t o the• 

as it appears to be, is t he most easily handled, 
and t he swimming crab one of the. mo~t 
difficult. It is as weJl when collectmg m 
mud to wash each specimen in clean water, 
othe~·wise the mud will collect thickly in the 
bottle. Some of the larger crabs, in fact 
any with strong nippers, sho';lld not. be put 
into bottles wit hout first havmg thmr claws 
bound tightly to their .bodies with .a broad 
strip of butter mus]m ; otherwise, the 
collection will be sadly mutilated, and the 
bottle will contain many spare parts. 

H av1ng finished your day's work in the 
open. you will return to your quarters, sort 
out your catch, and label tubes and b?ttles. 
I t must be remembered that a collectiOn of 
any kind is worthless unless properly labelled 
with at least localities and the date collected. 
I t is also desirable to keep a note-book in 
which to jot down information as to habits 
and peculiarit ies of specimens collected ; 
this article is the result of such notes. It 
is well to number each specimen, or group of 
specimens, full particulars being entered in 
the note book under a correspondillg number. 
If you do all this, you wm have a collection 
which, even if of the most common objects, 
would be not only a credit to you, but a 
valua ble addition to the collections of any 
museum. 

Sea-shore collecting is perhaps the most 
fascinating of pastimes, and may be indulged 
in at low tide on almost any available beach, 
and, when one can find a locality such as 
South West R ocks, which is so rich in the 
rarer form s of life, it is not only fascinating 
and interesting to t he casual collector, but 
of great value to nat uralists. See wha.t you 
can do on other parts of the coast, preferably 
some distance from ydney, and send all 
you find to the l\Iuseum. A specimen may 
not appear to you to be of much value, but, 
even if it is not a new species, it may be a 
new record for the State. 

eye, but have a n important and beneficial 
influence on climate and health. 

The honorary ccrotary, lV[r. F. T. Berman, 
Public School, Five Dock, will give all in­
formation to intending members. The 
annual subscription is half a crown. 

Wo cordially wish t his niovemcnt every 
S UCCCRS . 
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Some Caterpillars Injurious to M an. 

By ANTHONY MusoRAVE. 

THOUGH moths in the adult stage are 
perfectly harmless to man, neverthe­
less some species during their larval 

or caterpillar stage are armed with spine-like 
hairs which, if they enter the skin, set up a 
very severe irritation. Thus we leal·n of 
caterpillars in various parts of the world 
causing great discomfort to man through 
their poisonous hairs . In England and 

America t he Brown-tail Moth (Euproctis 
chrysorrhoea) a n insect destructive to shade 
t rees, is in its caterpi1lar state covered 
with t iny bar bed hairs. When the caterpillar 
moults, these hairs become scattered about 
by the wind, and on touching the skin set up 
a severe rash kno·wn as " brown tail rash." 

In Australia we possess several species 
of these hairy caterpillars belonging to 

Cbelepteryx c oUesl . T h e la rvae (left) are dark b rown wit h el~ht yellow s pots o n 
e a cb segm en t of t be bod y. T h e male may m easure over s ix Inch es acr oss the 

wings a n d t h e fe male ( ri~bt ) over seven. 
[Rt>lena I<'t>rdl', drl. 
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Cate rpillar of C up Moth, showing erect s pines towards end of body. 

Caterpillar of Ochrogaster 
contraria, whose spines may 
give rlse to a painful rash. 

I Photo.- ...J . .llllllflrarf. [Auric. Gautt-:, .Y. ~.Tr. 

different families and those best known are 
here dealt with. 

Th<.' cat erpilla r chiefly responsible for 
annoyance of this kind is E~tproctis edwardsi, 
a. member of the family Liparidae, the same 
fami ly as that in which the Brown-tail 
m?t h iH i ncludcd. In the caterpillar state 
this moth feeds on tho foliage of t he mistletoe 
and eventuaJJy pupates in a cocoon under 
the bark of a tree. The cocoons are usually 
filled with lh<.' cru t off spines of the cater­
pi llar, and should the. e enter the skin , they 
eau. e a 1,evcre rash. An account of t he 
iojuriou. cfTects caused by the spine. of this 
caterpillar is published in the Medical Journal 
of Australia for February 21st, 1920. 

The lar,•a. of Cheleplcryx collesi, one of our 
largc..,t moths, i~o~ clothed with short stout 
hairs which serve t o prote-ct it not only during 
the catcrpilln,r !ilagc, hut during the pupal 
stage M well, for the spincH are forced out 
through the cocoon, a nd Hcrve a.., an efficient 
mcanR of prot(•ction to t he pupa. enclosed 
within. It was the unpleasant experience 
o( t he wri~cr lo let hi)i hand come into contact 
with a cocoon of this Rpccios, with the result 
that ono fingt•r wtt.'i literally bcfuncd. 
'!'hough mauy of t.ho Hpines were completely 
r<•movc<.l with fort.'<.' pH, I he majority broke 

off, owing to their extreme brittleness, and 
remained in t he skin , causing the finger to 
swell to twice its normal size. 

Some of the larvae of the cup-moths 
(Limacodida.e) are provided with little rosettes 
of spines, which, when t he insect is touched, 
arc spread out so t hat they enter the slrin. 
They arc brittle, and break off in t he skin, 
causing severe pain. The larva of t he Cup 
Moth (Doratijera vulnerans}, a not uncommon 
insect on the eucalypts, is a noted delinquent 
in this re pect. This lug-like cat erpillar 
is green in colour, and flattened on t he upper 
and lower smfaees, the under surface being 
broader than the upper. The little knob 
bc~wing the spines are arranged in pairs near 
the head , and on t he la t two egments of 
t he body. Tho spine are withdrawn when 
t he inRcct is undisturbed, but M'e ready to 
be darted out at the slighte t approach of 
danger. 

The catC'rpillar· eventually forms a hard, 
pear-shaped cocoon, attached by its broad 
end to a branch, and t he narrow end is pro­
vided with a lid, which is !'<'moved when tho 
insect fina lly emerges as nn adult moth. 

'l'ho hairy ca.tcq>illars of tt moth, Och­
·roga,~lcr contra.ria, a member of the fnmily 
Notouontidac , hn.vr been shown by Mr-
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The Hook Tip Moth, Paracela lewinae ; the spines of 
this caterpillar have been respon s ibl e fo r t he deaths of 

horses. 
il gri,.. Gauttt, N.S. W. 

Froggatt 1 to be capable of setting up an 
irritation by means of their spines. These 
caterpillars feed chiefly on the foliage of t he 
Weeping Myall (Acacia penrlula,), forming a 
" bag shelter " among the leaves. In this, 
they r emain during the day, coming out at 
night to feed. From this habit, t hey are also 
known as Processional Caterpillars. As the 
Weeping Myall is regarded as a valuable 

The collections secured by Surg.-Lieu­
tenant W. E. J. P aradicc, R.A.N., and 
referred to in the last number of THE Aus­
T.RALIAN MusEUM MAGAZINE, have been 
largely added to during a recent cruise of 
H .M.A.S. Geranium to the Gulf of Carpen­
taria. One of the most striking specimens 
procured is a large slab of rock in which are 
embedded the remains of a large extinct 
reptile belong to the order Ichthyosauria. 
This was origina11y discovered by some 
workmen during 1915, on a beach near Fanny 
Bay. Darwin, from where it was removed by 
Dr. H. I. J ensen, at that time Director of 
Mines, Northern Territory. Circumstances 
prevented him from forwardjng it to f\ydney, 
as he had intended, and be had to leave it in 
the Botanic Gardens at Darwin. Though 
unaware of its history, Dr. Paradice appre­
ciated its value and tackled the problem of 
transporting the heavy rock so successfully 
that it is now safely stored in the Museum 
collection. 
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fodder plant for cattle and sheep during 
periods of drought, the bag shelters are 
destroyed whenever possible, but the task 
of cutting off the branches is not a ple~ant 
one, for the bags are full of t he cast hair of the 
caterpilla rs, which may give rise to a very 
rainful ra.c.- h. 

The larvae of the Hook Tip Moth (Panacel.a 
lewinae), a member of the family Bornbycidae 
feed on the foli age of tn:es ~ uch as th~ 
stringy bark and wild appJe, and, like the 
preceding species, spin a silken bag shelter. 

According to lVIr. Froggatt 2 the spines 
of the~e caterpillars have been respon~ible 
for the death of a number of horses which 
cropped the gra.<>s over which caterpillars 
were passing. • ome of the insects were 
take11 into t he hor&e& · mouths, the spines 
causing such a . evere ulceration that they 
were unable to feed. People, who came in 
contact with the spines also suffered severe]v. 
The caterpillars do not pupate in the bag 
shelter, but ~pin a cocoon between the 
furrows of the bark of the tree on which they 
feed. 

l See Frogga.tt, Agricultura l Gazette of New 
South Wales. 1911, p. 443. 

2 See Froggatt, Agricultural Gazette of New 
South Wales. 1911. p. 446. 

Lieut.-Commander H. T. Be1mett. R.A.N., 
obtained some excellently prescr>ed examples 
of ripple-marked quartzite on Yanderlin ·s 
Island and presented a specimen which is 
now on view in the Mineral GalJery. Ripple 
are formed on the soft ·and of beaches by the 
action of tides. Ordinarily each tide effec­
tively destroys those of it prE'deccssor and 
produces new ones. Ripples may be formed 
under water, however, at a.ny depth to which 
the agitation caused by wind on t h<:> surlace 
may e~tend. If there is a plentiful supply 
of sed1ment to the water the ripples will 
become covered over and thus prcsrrved. 
In this way a great number of layers, each 
with its surface ripple-marked, may be laid 
down one on top of the other . 

At Vande~lin 's I sland this process. prob­
ably, was gomg on about 200 millions yenrs 
ago, when the coal mC'nsures of the Ncwcastlt' 
d_istrict were being formed. The sand has 
smce become consolidatC'd into sandstone 
and further changed into quartzitC', and is 
now elevated about 300 fert n.hovc ~t'a lC'YCI. 


