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SHli~LLS FROlU '1' 1-lF. " ' A 'l'ERHOl!SI\: ( 'OLLEC'I'ION. 

1. \ ' iult•t .\ltHartht'd St•orJ•ion SJ~ell (Ptt•ro('ern Yiol:u•t•a); ..2. HNn'Y Oosiniu (Oo;dnin 
PO!tde rol'l:t); a. Cune shell ( C onus ~IIUssatt>lJ:a) ; 4. Dbu·k-sF•int•fl ll1urex (l.Uurex Jn~ro­
spanosu,..); ~. lte<l-mouthetl Oli,·e Sbell (OiiYn t•rythrostonau); G, P:lt•t-r Nautilus shell 
(Ar~onnutn bocttJ:"eri): ; , :Uusic Volute (Volutn aunsica) ; 8, JU:ttl Co"·r~· (C:nn:u:~n 
nanattl:t); 9. Great Ji:t-yhole Lim}let (Lucut•in e ll:a crenuhatn); 10. Au~t·l's "\<Vin~:;s Boruag 
Shell (Pholas cost:at:t); 11. Cabbage Rock Slu•Jl (.llurex brttssit!:t); 12, Gi:cu1t Lh!•l•et 
(Scutellnstra kermadt-censis); 13, S l e nller H:tTll (H:ar a•:a gr:acilis); 14. Precaous 
Wentletrn}l (Sc:al:t tlre tiosa); 15. Great Cockle ( C :ardinru el:atuau); 1f;, . \Jncricnll 
Thoruy Oyster (Spond~·Jus :tnteriennus): 1 ;, Yt-ry Rro:ad Strontb (Strouabus 

J:ati!iisilnus). 
[ Joyce K. All a n. llc l . 
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Shells In the W aterhouse Collection 
B y JOYCE 1{. ALT.AN . 

T
ilE vVat erhouse collection of shells, 

of which a pr elin1inary aceount by 
:Mr. T . Iredale appeared in an ear lier 

par t of t t1is l\1AGAZI NE ,1 .contains many 
interesting shells, and duplicates of ~· great 
number of these would not eas1Jy be 
obtained t oda.y . 

I n t his magnificent donat.ion several 
families are outst anding for t heir complete­
ness as well as for t he perfecti.on of t he 
species, for exan1ple, the Cown e:, P aper 
Naut ili, H arp shells, Rock. shells and 
'l'horny Oysters. lVIa!ly s~emes are. note~ 
worthy eit her for their Tarity, locality, ~r 
appearance, and a .·hort account of t hese 1s 
here given. 

COWRffit' . 

As a whole famiJy, t he cowries are the 
prize of t he \Vaterhouse collection, and, 
though t hese shells a.re always not~d for 
t heir rich colom'ing a.nd fine polish, I 
doubt whether in a.ny collection in the 
world more perfect or larger spedmens 

----
1 Jrodal<': AUS'r llAT.TJ\ N 1\fmmu~ U AGAZIN'E, iv, 4, Octobcr­

Dt·CPIIIh<'r, 1930, p. 11 :3. 

would be found. As the covaies were 
dealt with in a. previous a.rticle2 the reader 
is referred t o this for fur ther information 
about t hese beaut iful inhabitant~ of tropical 
seas. 

ROCK SHEI_JL S. 

N ot only a re there series of different 
species of r ock shells exhibiting variation 
in colours ancl size, but t he specimens a.re 
remarka,bly well preserved, 1nany of t hem 
still retaining their opercula,, a,nd the 
spiny ones t heix spines unbroken. One 
of t he most distincth·e shells in thi. fa,mily 
is the large Cabbage R ock shel1 (J1ufex 
brassica), one of the la.rgest of t he rock 
shells . The Cabbage Rock shell, which is 
found principally in the Gulf of Ca,liforni~. , 
grows t o over six inches long, and 1s 
easily recogn ized by t wo conspicuous 
brown bands encircling the main pa.r t 
of the light coloured surface of t he . shel~. 
The wide pink-lipped mouth opemng IS 

orange-coloured within. 
2 Allan: J.,o('. cit., i\', 9, JIUIIIU I'Y- Mlll'(:h, 1932, Jl. 291. 
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~\nother, the Black ' pincrlMure:x (1Jf ure.r 
n igrospinos·us) from Polynesia, differing 
from its nearest allies by having very dark­
coloured spines, is the first specimen of 
this species t o come to the Museum 
collection. 

Rock shells are solid univalves differing 
fro m most others b.Y the addition of spiny 
proce es, leaf-like expan ions, or knobs, on 
their whorl . The e . triking ornamenta­
tions are arranged longitudinally, forming 
varke , and mark different stages of growth. 
The colouTing of these shells, who:e 
interiors are pink, is usu ally distinctive, 
and theii· animals are eYen more bril­
liantly cololued. 

They form a large family of carnivoron · 
animals living in warm seas, and smne 
grow to a large size. The shells of the 
larger and tronger ·pc<'ics are u sed for 
cameo-cut ting and other ·hell decorations. 

omo of the animals are eaten by the 
poorer people living round the Adriatic 
coa ·t. Tyrian 1nuple, the famous d ye 
much in demand by t he ancients, was 
obtained from rock shell ·, the fluid bein g 
secreted in pecial gland and extracted 
from t he animal · by a })Ounding method. 

HARP SHELLS. 

1 hnp shells are fa vmuit es wit h collectors 
on account of their a.ttraetive shape and 
distinctive marking!:! . 1' he strong longi­
tudinal ribs in t h e larger Hpecies, which 
: uggested Harpa for t heir gen eric name 
re:embl<' Yarice , whic·h m ark period~ of 
rcl\t ing during the growth of ome other 
:hell:. rrhey liYe in a LJ tropical .'C£1.' 

except the _\tlantic Oc·ean, an d . omc 
species may be a s large as five inches. 

)f o:.;t unin1ln• 5\ht:.ll s ar·c• 11ot only hngP 
<' IIOttg h to hold t lw it· a nimtll !-i when ilwy 
l'Ptir<'. lmt Hl'(;l ahh· to t.:ompletely hi<lP 
t hem. I 11 t he lla t·p sh<' Ll. how ~vet· , 1 ht• 
auim <l l is t oo big for it s home, l-iO that <1 
head witb t<•ntnch•s nnd a hn·gr foot 
a l ways JH'Ottndp bPyo11d i1. 'l' h c foot ('<lll 

IJ t> <lis('<u·ded ,,·hen the anima l is hni·t·yin g 
to ~<ll't•t,v, ft fact whi<'h h<ts hc•pu no1iC'Pel 
in l'l't'1<lin spt=>de~ in ~hlllt · i t i u~. whpr·e t l1 e 
ll<tl i\'l'H ntkt' the . all(l~ for· ha tps. 'Ph <' 
r ut-orr p01·tiou, howevet·, i s L'E'l)l ated ln t(;lt· 
with a new g t·owth. 

'l'lw lfnq> she1ls wer·c• a p<nti<.:ula r·ly 
wt>l<-ome don<l tiou. <·on s ist i 11~ of c-"11 1 1 hP 
k11own ~pecie~. two of wh ieh thi !:i :i\Iuseum 

did not }JOHS('XS. rl ' !l~' I'H I'e ~l<·nfl(: l' JJ arp 
Rh cll (H arpa grru·~llH ) , wl1H·h mhahil !l 
Polynesian SeaH, is a. gr~t<·ofu l IH·rni­
transparent sboll a,bout one <LIHI a. half 
inch.e ~::~ long, with r a.1 her flat, f:.~r apart 
ribs, and its colour iH a m ixture of ros(l 
pink and grey, ero:sed with fin e red lines. 

VOLUTE HHELLS. 

Amongst a beautiful collection of Volute 
shells t h e most outstanding was a very 
attractive range of the Music Volnte 
(Voluta musica), showing the variation 
of its colour· and elongation of its S})ire. 

The )fusic Volute is the most con. 
spic u ous of all t lw s mall e t· speC'i('~ of this 
~toup. and is well dPsc:t·ibed by tlw name 
g iven to it, as t ht• gen en11 <'olom· i!'; 
<·t·Pnmy-yellow with st'ts of ehestnn1 eon­
C'en h it line~ m·t·Hngrd round the whm·ls 
like bens of rnn s it. I1"'nr·ther increa~ing 
t hi s s imilarity <H P da r·k brown dot~ 1 ikc 
not(-'S dit·ectly <1 bo,·e <1 ncl betw<:'<'D tlw 1 i ne:, 
with finer· and fa in t (lr ones bPtW(lCn ill(lm. 
'l' hongh the eolon r ing of this HpPeirs 
nHit•s, as tho~e in the "~aterhon ~P <·oll<'t-
1 ion ~h ow, the pnttprn t·em~ins f <1 il'ly c·on· 
Hta nt. )Iusi (· Yoln te~ are found in the 
'"P~t Jnclies and n t·e tlw only Rprde~ of 
Yolni c-> sh ells to 1 ><>~sess oper·cnl n. 

Vol nte shenx in hn l'it tropicn 1 H u<l !mlJ­
il'<>pi C'H l sea~. with t heir· di~:dl'ibu1io n 
C'C ntt·p in Aush·nlia. Th eh· nppP<11'<ltH't' 
mnkt>s t lH' lll pnl'ti('nlcnl~· ~nHn ble fot· 
<·n hi net spt•ciuwn s. mnny of thPm !win~ 
t·nt·(' and henut it'nl ~peeies, in faet. somP 
of tlw m oxt hn n<l sonw s hells in t lw mollus­
<·nn gT<>lll) lwlmtg 1<> t lw Yolut<:'~. 'l' ltr,r ar·e 
t·•n·el y fou nd w ith 1lte nttima l ~ in si d<' 
lit em. ~l s t lw.v m o5\i ly li\'C:' in deep w;11t•r·. 
ln1t·ying t h t'IU!·Wl n •s in th e sand ~h onld lltl' 
t·<•<·t•d in g t i<lc• exposp th<•m. Empty she11 · 
<lJ'<' <><-ens io nttlly t h r·own np 011 IJe<tdu:s· 
and lll<lny hu·ge m r<>s <ll'e br·ou~lt t IIJI tn 
1t·n\\·l -11<'ts off' tlw <·onst of X~'\\' South 
\\' ;t iPs. ()llp l<u·g<• ~ [ H't i es is l! Rt'd h,\' 
Houth Se<l i~ l mtdPr·H ns <1 lmlrt·. <tlld is 
<·mnnHmly kn own ;ts Ill<' Bnlt•t· ~ l wl l. 

0 1, 1\'1•: ~ li i•: LLS. 

01 i \'P s he ll s <11'(' <1 11 ext· ln s in•h · (I'OJli<';ll 

l'<tmil.Y of Hd i n• lll · ill inntl~·-co l olll'<'tl 
lllollust·s with n p o li s lt l'l'HPtnbli.l\1' th;tl of 
{ hl• ( '<nn·i<•s. rJ'lt<• Hll(']f :s lll ' l ' ohi <~H!,'. \\ j(lt 
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:\HWII spin's and long nanow mout.ll 
opl'tting-s or nper1m't\x. 'L,he 1nanUe of 
th<' anima l r<.'Oe('ts over the shell, partly 
eOJH'l':ll ing it. Olives livo on ~::>andy places, 
burrowing, if the sand is ex·posed, by means 
of :l large foot. In lVJ auritius they are 
11shed for with lines baited with fish. In 
Centn1l America mall species are strung 
together and sold to tourists to hang in 
doorways or windows. .r atives of the 
South Pacific islands u e the smaller 
'arieties for many ornamenta.l purposes 
by piercing then1 at their spire and stringing 
t hem. 

'rhe coloUI·ing on the surface of the 
Olives, either as bands, spots, Inottlings 
or reticulations, varie. through 1nany 
bright hades, and often contrasts with a 
deep orange interior. 

In the 'YVaterhouse collection are 1nany 
fine , pecimen from diiTerent localities, 
including a big range of the Red-n1outhed 
Olive (0li1Ja e1·yth1·ostoma), showing varia ­
tion of colouring. 

CONE HELL • . 

The ones are a large family of beaut i­
fully marked, well-known shells living in 
holes and narrow crevices of rocks and 
coral reefs in tropical and sub-tropica.l 
sea.· . 'rheir life i · that of pillagers, which 
bore into shells of other molluscs and 
su<·k t heir body juices. 

Though t hen' low crawling movements 
might giYe the iinpression of timidity, 
yet when handled the animal of some 
. pecie. are able t o inflict a poisonous 
wound accompanied by sharp pain, and 
na1 i veH are very averse to handling live 
specimen. for this rea..-on. 

'rhe vivid and vm·ied colouring of the 
shells, which becoJne: more pronounced 
as the tropic . ea. arc approached, and 
whic•h makes thmn :o pOJ)U] ar with 
collectors, is often hidden fro1n view in 
the live specin1en s by a dull protective 
epidel'mis. 

SCORPION OR SP1 DliJR SHELLS. 

A tnongst these .·hells ~t1·e two species of 
ou1 standing interest to the 1Huseuin ; one, 
the Very Broad Stromb sllell (Strmnb11s 
l((f i.<adtwu s), fro In the Ph ilip})ine I slands, 
is t ho only speci1nen of this SJ)ecies in the 
:\lufwum <·olleetion and tho other specie:, 

the }'!any-footed Scorpion Shell (Ptnocrra 
violacea) is represented only by two 
smaller specimens. 

The Very Broad Stromb shell is large 
and solid, characterized by an exceedingly 
wide expansion of t he upper part of the 
outer edge of the mouth opening, which 
becomes reflected inwards at the side and 
i · narrower at the base. The shell is 
orange-brown with white blotches, brown 
lines are on the reflected part of the 
a,perture and the inside is white and 
polished, with a pinkish tinge underlying 
parts of it. 

The Many-footed Scorpion shell, which 
con1es from the Indian Ocean , is smaller 
and more delicate than the former, and 
has the outer edge of the mouth opening 
expanded into about ten rather fl attened 
claws, the posterior one bifid, or even trifid. 
The interior of t he mouth is very strongly 
grooved , except on t he extreme edge. 
Concentric nodulose ridges are on the body 
of the shell. Its colour is whitish, marked 
with light orange brown, the aperture 
white, the inner1nost part stained with 
deep reddish-violet and the columella and 
outer lip orange tinged. 

These two specie belong to a family of 
very bandso·me active animals living in 
the .tropical seas, chiefly of the Eastern 
Hemisphere. The long, ctuved, hollow 
canals or the wide wings on different species 
of these shells grow only after t he animals 
reach maturity ; until t hen their · he~ls 
are q nite pla in. The shell are used In 
the manufacttu e of poreelain or lime, and 
the larger stronger ones for cameo-cutting. 
Nat ive. use them for ornamental or other 
purposes. 

PAPER NAU'l'ILI OR AR GONAU'l'S . 

~\ complete .·et of known specie~ of 
Paper Xautili, from :maH one. a. ll~tle 
over an inch in size t o the largest specres, 
gTeatly em'iched t he shell collection? ancl 
some were quite new to it. The specunens 
were nearly a ll in perfect condition, a~d 
tho.·e who know these frail shells w rll 
rea,lize how diffi<'ult it is to keep i,he thin 
edges from breaking or cracking. . 

'l'he inhabitant of t he Paper N<HLitln s 
shell is a female octopu -like nni ntnl, 
which uses the sh ell merely as a cradle 
for holding her grHpe-like buneh of t'~gs 
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in the breeding season. These are kept 
in t he main body of the shell, which-is not 
attached to the animal by muscles as in 
true shell. , but is held in place only by its 
two dor al arms, expanded into webs 
at the end for t his purpose. ~rhe web-like 
arms secrete the substance of which t he 
shell is made, and are capable of repairing 
any damage to it. The male a.nimal i .· 
very much smaller than t he fema le, i.· 
rarely seen , and ha no hell at all. Paper 
Nautili inhabit the warm and tropical 
seas, spending the greater p art of the year 
in the depths, but are occasiona.Uy seen 
in fleets on the surface of the oceans. 
Shell. "ith t he animals and eggs are 
sometimes washed up on beach es after 
gales, but gulls soon dispose of them and 
the shells are carried away by the tide. 
Empty shells are found at intervals round 
the Southern Australian eoa,st, especially in 
Victoria . 

THORKY OYSTER . 

These strikingly handsome bivalves easily 
rank next to the cowries as an attractive 
and colourful exhibit, and are the largest 
and fine ·t series of the family to be 
presented at one time t o thi ~Iuseum. A 
large set of the A1nerican Thorny Oyster, 
showing its varied range of colouring and 
a perfect specimen of a ·maller sp ecies 
from Sydney Harbour, where they are 
rarely found, adds to the 'i'a lue of this 
portion of the donation. 

Thorny Oy. ters are found in warn1 sea., 
growing firmly attached to rocky surfaces 
or other shell .. , which somewhat causes 
distortion of form and -rariation, especially 
in the lower \·al Yes. Like the scallops 
they make good eating and in some 
countries are considered delicacies, but 
difficulty is experienced in collecting t hem. 

GIANT LDlPE 'l'. 

This limpet, of which a very good 
spec·imen was pre. ented by 1\Irs. \Vater­
house, is the second largest . pecies in the 
world, and is found in the K ermadeu 
I slands, to the north of New Zealand. 
~~r. T. Iredale, who lived there for some 
ttme, says they liYe on the rocks in such 
numbers that they touch each other, and 
are so strong that a spade had to be used 
to remove thern. 

Six inehes i l; ahou1, Lho uHual Hir.o of an 
adult shell, whi.eh iH dir11y whii.o OH top 
with a m·eamy interior, Lhe ou1 er eclge of 
which is outlined with a narrow bright, 
orange border. The ani1nal is edible. 

GREA.T KEYHOLE LIMPET . 

Amongst the False Lilnpets, to which 
the I<:eyhole Limpets belong, thi~ giant 
form ~tand out, being someti.Ines over 
fotu· inche. long compared to about two 
inche · in t he other species. The Great 
Keyhole Limpet, of which t here is 
fortunate ly a perfect sp ecimen in t his 
collection, is found b elow tides in California. 
I t is fulvous-pink in colour, wit h a smooth 
white in ·ide, and h as a large black animal 
the mantle of whirh engulfs a nd almost 
co1npletely hides t he sh ell . The animal's 
foot is yellow. In t he adult shell the 
keyhole ·lit, is in the apex, . lightly in 
front of the n1iddle of the sh ell, differing 
from its position in y otmg sp ecimens where 
it is on t he margin of the shell. A.s the 
animal grows, however , this m arginal 
slit beco1nes filled w it h shelly matter and 
gradually the slit journey upwards till 
in the mature stage it reaches the apex. 
Radiating ridges a n d concentric line 
g1vmg a cr enulated 1nargin to the shell' 
1nake it a very ha.ncl~oine species. ' 

PRECIOUS WEN'l'LETRA.P SHELL. 

::\1o ·t prized of a ll early sh ell : and till 
rath er rare and in great demand by 
collector s, this fine species is found chieflr 
in the China Sea, t hough sm aller specimen· 
occur off t he Queensla.nd coast . It is one 
of the hu·gest sp ecies in a big family of 
creeping carnivorou · anin1als found all 
o¥er t he world and known as the Stairca e 
and Ladder shells . 

A fictitious value Wets placed on the 
P1·ecious W entletra.p when it was first 
discovered, a nd large .'Ull1S of m oner were 
pa.id for a . ingle sp ecimen ; this ha 
gradually d windlecl until now a good 
specin1en may b e so ld H broad for a few 
.. billings. 

Several pm'fect spoci1nen · nr(l in the 
Waterhouse collection, a.nd as t hN;c m·e 
localized, Lhey have added to 1 h(' range 
of t.hose a.lready in t ho <·ollN•t ion. 

The Pre<'ious \ V<'n t.l<'trap i ~ t>:ts!IY 
clistingn i:·dlNL from t.h p 1'<'~ 1 of 1 ht' :-: fH'<' ltiS 



in f,fw r.,.m i1 y by it.s broad base. I t is a 
n~ry vo1 isla~d crea1ny white shell with 
dead wbi t.e longltudina.l ribs set r;.-..tber far 
apart on t,J1e whorl::;, and is the most hand­
so me member of th e f<:unily. 

ANGEL'S vYING .BORING SHELL OR RIBBE D 
PHOLAS . 

Until this donation can1e to th e lVIuseun1 
the .. Angel's vYing boring shell wa,s repre~ 
sented by only two Sinall sp ecimens, so 
the collection b enefited by the addition 
of two vety large p erfect pairs of valves. 

The Angel' · VVing boring shell is t he 
la.rgest shell in a fan1ity of boring bivalves 
a.nd is usua.Jly found clustered with others 
deep jn sandy mud in Florida and Mexico, 
or 1nay bore in rock or wood. Like other 
boring 1n olluscs it settles early in life in a 
hole dug by itself, an d from this place is 
able by mea.n s of long siphons t o obtain 
enough food and oxygen for its existen ce. 

The two white brittle valves, which ar e 
a.lways ga.ping except a t t he tip, resemble 
in colour and shape the genera.! idea of 
angels' wings, thus giving rise t o the 
verna.cula.r n a me. The valves ma.y grow 
as large as eight inches, and t he a.n imals 
are sold as food in son1e n1arkets in W est 
Indian towns. 

THE HEAVY DOSINIA. 

~lost of the large foreign bivalves in t he 
Waterhouse collection ar e fin er sp ecimens 
than t hose already in t he Museum, and 
the specimen of Heavy Dosinia presen ted 
was no exception t o this. 

This is the largest species in a genus of 
Yen us. Cla1ns and is found in sandy mud 
m California . The almost round, smoot h, 
polished shell has a diameter of four 
inches, and is sometimes covered with a 
thm pale yellowish-brown epidennis. Thilll 
knife-like marginal edges of t h e valves 

I n t OJHWttiou w iih th e 3lus<' nms' 
~~~~oti a t ion ~lnvtly of Empire ~1useums, 
finauc(lu by ihe Carue<~'ie Col'J)Ol·ation of 
N r b 

l'W ' OJ·k, Mr. S. :B"'. ~1arkham, 1\LA., 
B.Li11., and P1·oh·s~oJ· IT. C. Ri<:hards. 
lJn i vpJ·Hi1 y of Qtt<'('Jl~ l and, c-u·c now vi:-dt-

contra.st strongly with the solid body of 
the shell, the inside of which js white. 

GR EAT COCKLE. 

The collection benefited by a ver y large 
specimen of the Great Cockle, which is the 
largest true cockle in the world, and is 
found in California on mud banks at low 
tide. The sh ell, which in fully-grown 
specimen s is six inches long, is very strong, 
with a shiny yellow surface covered with 
deep longitudinal grooves. The animal is 
edible. 

Cockles are heart-shaped bivalves with 
radiatmg ribs . One s1nall species is col­
lected extensively in the British I sles 
and the Continent for food and bait, and 
various ornaments are made from the 
shells. 

SHELL OPE R CULA . 

.As a. very representative series of shell 
opercula were in t he donation and make 
an interesting- exhibit they are n1ent ioned 
here. 

Most spiral shells have a lid or operculum 
which closes t he mouth of the shell when 
t he aniinal retires within it, and consists 
of horny layers sometimes hardened with 
shelly 1natter. Though discarded by some 
shells when y oung, t he opercula ar e 
retained by others throughout life. Many 
fit the n1outh of the shell t ightly, other 
partly some are rudimentary and some 
fonn ~ claw. Tbe well-known " Oats-eye," 
so p opular for orna1nental pUl·poses, is 
an example of a solid shelly operculum 
which tight ly fits the mouth of. th~ shell, 
a characteristic of many speCies m the 
fan1ily of Turban shells. The Top shells 
have t hin spiral, almost circular opercula, 
in th e N erites they are shelly a.nd ho?ked 
and do not fit t ight ly, and jn the ~pmdle 
she1ls and P eriwinkles t hey are t h1n anu 
horny . 

j ngo and reporting upon the museums 
and :ut gallm·ies of Australia an d Ne~,· 
jljea laud. In February they examined th1s 
Mu!-5etim, met various m<~mL>(lrS of t he 
staff, and CIHJH i1·<.>d into 11H• wodi:ing· of 
i he in~titntiou. 
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George T obin, A Neglected Naturalist 
By GILRE RT P. \\' n rTLEY. 

PRIOR to t he year 1790, few white 
person ba(l visited Tasmania , which 
was still regarded a the southern­

most limit of ew South V\TaJes. 
.A bel J a,nszoon 'l'asman discovered t he 

la.nd which now bear~ his name in 1642 
and his -pilot-mHjor, on landing, noted 
the plants, huge trees, birds' nests, and 
t races of quadrupeds, making the first 
natural hi ·tory observations in that remote 
part of the world. One hundred and thirty 

' • ' 11/ 

year~ elapsed uefore the natural history of 
Tal:lmania was again noticcct, this time hy a 
F renchman, Marion du Fresne, whose 
expedition, in March, 1772, gathered all 
sorts of birds, fishes, and shellfish for food . 
Next year, Furneaux, in t he Adt,entttre 
separated from Captain Cook's Resolution: 
came to Van Diemen's Land , and in 1777 
Cook himself visited Advent ure Bay 
natura l history specimens being take~ 
to England a~ a result . Bligb, in the 

I I 

A S tt l e nclicl lttlinliu~·. N u. ](' i n the !U it<·h e ll Li b r nry ()u ll t•c c i u n , ~o~h uws a st.•t>n c in .\ cl H•ut u n· 
~ay, 'J'us m n ni :t , i n 1792. Tobin n nd : 1 fr i c ncl :trt• hnu•hing in :1 n nth •t• hut . c) r "·i ,~:;\\·nm . tl Ut ­

N id~ . '~·h i c •h nrc th e h cH\ t's of :som e mystcr!ou:s n!•imal . 'l ' h e ' ' 'Oclcl ing a n d "·ntcrin~ pad:,\ i~o 
h u:s) 111 t h e cl isC:u ace, ·w h ere a bou t loacl u( blu l',flll~k ets t•un u •s nsh urc frcn u Dli~h 's :shitt~>• On 
t h e r igh t is o n e of t h e h o ll o \\· tree trnn ks n •hi c h 'l'uhin t h ough t m igh t h rn •e llt' t' H u:s t• ll n:- n 
d welling h y th t.• nath• t•~o~. 

[ G I.'Oq :t' ' l'o b l n. cld 
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Houuty. ,- i~·dlt>cl Y;m Di<>men'r-; 
L;tlld in A ug·n i"\1-S('ptemht•t·, 
17~~. hni ilw mutiny whieh 
followt><l m ·p t·sha do"·erl H ny 
u<llnt·<ll hhdot·y wo1·k h<> may 
ha n ? p<'dm·me<l <l t thiR tinw. 
Blig-h n~Pd to ga th<'t' shell s f01· 
hi~ wift:l. Hi~ ('OllN·tion, tOlt -

taiuing Anstnllian shells, was 
<lllt1ioned at Con)nt Gal'clen in 
18:.!:?, and a <·opy of the nne 
r;;a l<' tn t alogne, m•u·ked w ith 
tlw p1'ic·es obtaiuNl, iR in the 
AnRtntliHn )ln~wmn. A fnt·i h e t· 
dsitm· to Tasmnnia was Cap -
tain .J. H. Cox, ill the brig 
Jfer cury} .Tnl~-. 17 9. wlwn 
OyRt<'l' Bay was n c-1med. 

TOBIN'S BOXFISH. 
Amongst the C'tuios collect ed 

by tlte nattu a li. ts on those 
voyage were ga ily -striped box­
fi ~ J1e , " a n ew sp ecies of 
Ostraoion,'' as t hey were called in 
178:2 . In Dr. G. Shaw's Genm·al 
Zoology, 1 04, t his boxfi sh is 
" De cribed frOJn a drawing by 
Captain G. T obin by whom it 
wa: obsen ·ed a bout th e coa. ts 
of Advent1ue Bay in V an 
])iemR.n's L a.nd, " and, in 
Donovan 's J..-r ctt11/rctlist' s R e-

I '• , 

. ... "' . " I , I 

pository , 1824, this boxfi .·h is 
named Ostracion tobini i, t he 
only . ·pecie , so far a s I h ave 
t.raced. which was n a m ed in 
'robin's honour. 

~"·o llirfls . of Y:ut D ie m e n's Land seh•cted by Uli;.:h to 
dlustr:tt e th e lU:'Ottosetl ac<'ou n t of his ,;·oyage, hut uot 
ltith ~rt o JHthlis hNI . .\bo,·e i s :t Blue ''' re11, and b c luw. t h e 
«c' :arhcst known tlaintin~ of t bc Robin '\'\'ith reel ror('heacl 

und breast from 'l'nsntrulia. Or:nvinA"s No. 1-'. 
[Geo r g e Tohin, del . 

I had often wondered w ho 
Captain Tobin c·ou ld h ave been but H was 
not till quite re •ently th at I found an~r 
detail · concerning him, and then was 
suq>rised to di sco-ver t h at 'robin vi ·ited 
AnHtra,lia in 1792 with Bligh, and 1n ade 
ex<" cll en t drawing~ of tlw seen er y and 
animals of th e 1nany plcwes he vi ·ited. 
It i: remarkable t hat this 1nan should 
h aYe been so gen erally overlooked by 
na,turalists, a,l:) hi s observa1 ion!:! and paint.­
ings are of considm·ablc zoological and. 
hi storiC'al ilnportan ce. 

.After the disastrous B o11nty voyag<', 
Bligh was c·hosen t o lea d another expedi t ion 
to obtain bread-frui t in 1 h e out h caH 
fl'om 1791 10 1793 . rl'his t ilue he 

com1nanded t he Providence, e ·eort e<l by 
her t ender the .Assistant, under l; i ~utenant 
::S athaniel Portlock. Accompanying Bligh 
on the Providence vYere :Messrs. \Yile.· a.ncl 
Sn1it h , botanist. ; .M~1tthew Flindt>rs, a 
ml dsbipman (la ter to hecome famous as an 
explorer ), and the ub ject of t bis 
ar ticle, George Tobin , Third Lieutenant. 
The expedition sail ~cl from England in 
1791 and proceeded via the Cape to 
Tasm ania (F ebrnary, 1792), southward of 
~ew Zealancl~ and up to Tahiti , where 
bread-frui t and oth~r plants were ro llec~ed 
for tran:portation to the \Yest fndte~ . 
I t r eturned throuo·h F'iji to Torrcs tr ;u t 
(Augus1.- eptemb~· , 1792), Timor. St. 
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llt>lena and SI. Vinc~ent, Jamaica, and 
linally Bngland (..:\ ugu. t, 1793) after a 
successful Yo~·ag-e. 

TOBIX'i-; .JOl' RnAL. 

Through the c·ourtesy of the ~Iitchell 
Librarian, ,vdney, I h<n·e been enabled to 
('Onsnlt the two volumes of To bin' · original 
manuseripts and drawings. Tobin'. 
J onrnal is a folio manusc-ript of 300 page.· ; 
i t commences a.· a. letter to ' · l\Iy Dear 
Ja,mes " (more likely a b1·other than his 
father, Ja.mcs 'robin) dat.ed " Thetis off 
Bermuda, J~tny. 1797 " and explains that 
now he has considerable lei. lU'e he has 
decided to put his notes on the 1791-1793 
voyage in some sort of eonnex:ion. The 
volume of dra 'vings is entitled ·' Yiews 
etc. etc. outh Sea Voyage- In the 
ProddenC'e-1791, 2, 3. Son1e Birds of 
Americ·a et('. et c·. pa•ted in the book­
many of them, unfini. hed-And, so (most 
likely) will they remain-G.T. Teignmonth 
182 l torn]." 

Though well o,·er a centtu'y old , t.he 
manuscript is perfcC'tly preserved, the 
writing being quite legible. To bin appea.r s 
to have been a neat and methodical 
o-entleman, and gives cro.·s-references in 
hi~ journa.l to the drawings, whilst the 
initials \i'l.B. he has ma.rked below some 
of t.he drawings indicate those which B Jigh 
had selected to illust.ra.te the arcount of 
his voyage, which was, however, 
unfortuna1 ely never published. To bin's 
J ournaJ i~ erammed with nat1u·al history 
notes ; he ~my~ .. I can tell you the colotu' 
of a bird, a fh;h, or an anilnal a.· well a: 
their shape and :ize ; but exactly of wl1at 
species, or to what genus they belong, 1 
am in the dark. " 

On February 8, 1792, the coaRt of Van 
Diemen's Land was seen at daylight, and 
next day both the P1'ovidence and the 
.Assistant were safely anchored in Adventtu·e 
Bay, where Tobin had charge of the 
wooding party. 

Most of his resume of the Ta. 1nanian 
fauna (Journa.l: :pages 99-103) is worthy 
of pu bliea.tion here. 

The only animals seen, were the Kangaroo, and 
a kind of sloth ( [Dra w.ing No.] 15) about the size 
of a roasting pig, with a proboscis two or throe 
inches in length- On the b ack were s hort q uilJs 
like those of t lw PorcnpinC' This animal was roasted 

and found of a dolic·atc flavour- The Kan~orooK 
were so ntpid in their motions they escapod a ll 
our g uns. 

Of Birds, there a re a great variety, both lancl 
( [Dr·awings No. ] 14) and aquatic. Among the 
former several kind of panots and h awks, some 
of the first, lull as huge as the :i\Iackaw- A p arrot in 
a wild state was quite a novelty, nor until there was 
"ocu la r domonstr·ation of it" could I suppose their 
flight was so rapid. I speak particularly of a small 
kind, of which thero are abundance in these woods­
When convocated on a high tree, a "conju:~ion of 
tongue.s" frequ ently attracted our attention- A 
few of the s m a ller birds are singularly beautiful 
in their· plumago and not without a pleasing note. 
They aro particu larly shy of the approach of 
1nan ... 

'r he '' kincl of ~loth " was the Porcupine 
~\nt,-eater (Tct('hyglossus setos~ts),':' then 
qnite a noYelt,v. 

rrobin did not personally Ob,'N\'e 

part ridge~ or black swans, though he 
introdnc:o<l some of the latter into his 
·cenery. al:o g-annets diving for fish. 

The Seine was frequently hauled, and at times 
with consid erable success. The fish taken were 
c hie fl y Spanish :\Iackerel, besides many others 
unknown to us- One kind the seamen called 
E lephant fish from their having a long snout like 
that animal- With hook and line a vorv delicate 
sor t of Roc·k Cod were cau~Sht in the bay: and it is 
probable that the large kind of Cod would be found 
in doopo r- water as the Latitude (except. being in 
t he Sou thorn H emisphere) does not vary much from 
that of somo of the fishing banks on the coast of 
~ewfoundland and Nova Scotia ... The Dog fish 
wot·e so numerous as to b e vet·y troublesome to the 
lines- Several Seals wet·o seen. 

The woocling party killed snakes of different 
kinds. ?ut without ascertaining whothor their bite 
was potsonou s or not, nor was it judged prudent to 
mako an~ persoru~.l experim~nts on s uch a question­
A largo kmd of L 1zard seemmg to p a r take somewhat 
of the W est India (Guana) was killed; its length 
about. a foot. but veFy t hick in proportion and 
bearing a disgusting appearance. 

The Sea coast abounded with a varietv of shell· 
fish. most of which aro eaten by the natives ... 

Tobin m~ntion.' oyster banks ·· a Yerr 
b ea n1 ifu l large k ind· of lin1})et, 't'o {lanH'n 

• Bli~h dc•!lc-riht'd the a.nt-en,trr th~ 
I t was !IC'v<•nt<'rn inc·hr!l Ion!(, and ha~ n small fiat hrnd 

co!mrct('d so close to thr shouldrr s that it can HCIH<'l' IJr 
~tt•.d to hn v<' n nrC'k. J t has no mouth like any otlwr 
n.nrmn.l, hut 11 kind of duek-bill. t""o inches Ion~, which 
opcnR at t lw rxtrrmity and will not ad111 it l\Jwthing aborr 
~~l' ~~~<· o~· lt pistol bn.ll.. It has four lc~s. nnd· on cndt fo~t. 
.t1 <' 'trY .~;~a,rp claws.; rt has no tail but n rump not. uuli~t 
.a P<'ll,:(llll\ r., Oil wluC'h }Lrc Quills of rusty bt•owll. 

~l rss l cll~> l.rt• <?aptrti-n nlirJh'~ SPrOIIcl r oJfa(ll' 'to tli~· ~o.;?u/11·~~'~· 
.1920,. Jl. -0), \\!tO Q\lOt<'R thrs JII\ !'IS<ljZ\' frOIII 13\rl{h S ~~:;.~., 
•dentr.llN I thrR lliH mal 1\,!\ a ph,typn!'. but ::'ltr. Clin• Lord ~!•O'~~.~ 
t hat .rt WILt! ~~n Ant.-eatcr, ltrl opinion l'(Hlllrll\cd hy 'LulH!\ 
<lntWIII!-( . Blr~h nlso mn<!(l a <1r11wing of this :u\imtl l 11hrdt 
w:ts .rl' lH'O.lluqt•cl i ~ tht• Plli/osop/i ira/ 'fr1111,.;;111·ti;mll. l~tl:!. l:h•' 
tspc:crc!:l strll lr Vh-\ Ill tlw Ad\'<'ll t.un• nn~ dis tril'l till' Jlll''1111 

wnlc•r c·a ullht 0 114 ' thPrc• in l!l21". 
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These ]aistor ic tlaintin gs :tre numhcrccl l:i . 
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"\. Piut:u1o R h ·cl en · C nt• e Pig·eou fl·om uenr t h e C u tle of Good 
Ho tle is shnwn s \\·iuuuing " ·i t h unusua l "·igour, whilst 
b l' l o w is n il orna te J .e ntJaerjncket ('l'obini:t tmrag:aud :at u ) 
f rona 'J'asua:ani:t. 'l ' h t• grouucl c•o l u ur Is l!,' re~· ish " · ith hlu t> 
:t nd ye llow lint•s :nul S}lots : t:ail bright o r angt", with bl:u.•k 
na:argius. 'l ' n bin clr:awing Xo. 13. 'l'h e 11nges q uote d on these 

clr:awinl!,'s r efe r to 'J'ohiu's :us. journ:t1. 
[Geor ge Tobin, tlrl. 
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known by the name of Ear Shell" 
(Jlaliotis), and a kind of lobste1·. He 
caught numbers of tr-out, probably 
Galamia,s) and ate parrots, seagnlls, and 
various shellfish, noting that the mussels 
contained, in gene1'al, numbe1·s of a coarse 
kind of pearl. 

In many of his Tasmanian drawings, 
Tobin shows the hollowed-out h·unks of 
the Eucalyptus trees. lie was doubtful 
whether these hollows were used as 
dwellings by t he natives or had been 
used as ovens. 

On February 23, 1792, "We now took 
leave of Van Diemans J.;and, shaping a 
coursfl to pass Southwar·d of New 
Zealand." 

TORRES STRAIT. 

Space does not pern1it . detail~ to be 
o·iven from Tobin's very 1nterestmg and 
graphic remarks .about, O'ta??'tey (Tahiti) ; 
some of his drawmgs of Tah1t1an fishes were 
described in Shaw's Gene'ral Zoology. George 
Holwell a midshipman, also painted 
Tahitia~ fishes. Bligh particularly 
requested his men on no account to 
pron1ulgate the unfortunate death of 
Capta,in Cook, ?ut acco_rding to" Tobin's 
marginal note m the JOtunal It ~as 
well known at Otaheite." After search1ng 
for Bounty 1nutineers at Whytoota?ka,Y 
(Aitutaki) without success, . Bhg~ s 
expedition sailed fo.r Torres Strait, wh1ch 
was entered August 30th, 1792. A few 
birds were drawn (Nos. 69, et seq.), and 
some seasnakes noted, but there were 
several encounters with the warlike natives, 
so little natural history work was done. 
One of the seamen reported : '' Fjres were 
prepared on the beach by the wo1nen, 
who were licking their lips in hopes of 
maJting a meal of u;. " The Sea Cow or 
Dugong was noted by Lieutenant Portlock, 
whilst Tobin wrote (Journal, pp. 270-271) : 

The shore abounded with Herons, Curlews and 
various kind of sand larks. The reptile tribe were 
Lizards, and an incredible number of large Grass­
hoppers or Locusts. Among the bushes we were 
much annoyed by the bite of a large green ant, 
whose nests were attached to the branches. The 
skin of a snake was found above nine feet in length, 
which appeared to have been t·ecently quitted by its 
tenant. Various kinds of shell fish were about the 
beach; one in particular from its excellent flavour 
se~·ved our party to " fare sumptuously " on, and 
wJtbout any bad effects. It was of the Oyster 

kind, adher:ing so firmly t? tho rocka as to he with 
difficulty d1se.ngaged- I t 1s true that wo looked in 
vain for por'ter to our oysters, and even, of " Adarn.'s 
Ale" were at a sadly "short allowance." 

In their passage through Torres Strait 
Bligh's ships sail ed nearer New Guine~ 
than what is now Queensland. Tobin's 
Key and Tobin's I sland, so called by 
Bligh, are an'longst t he islands north or 
north-east of Cape York. 

In Decernber, 1792, St. Helena was 
reached and n ews obtained of the " Grand 
Theatre of Europe " for the first time for 
sixteen months. Then in Ja~uary, 1793, the 
vessels crossed to St. V1ncent, taking 
twenty-seven days, when some of the 
bread-fruit and other plants were landed 
and deposited in the Botanic Gardens. 
Other plants were landed at J amaica in 
February, and the remainder taken to Kew. 
In August the ship s sailed up the Thames 
where a number of gibbets lined the banks' 
much to the disgust of their gentle Tahitia~ 
passenger, Mideedee. Bligh thanked his 
men publicly, and the ships were put out 
of commission. 

TOBIN'S DltAWINGS. 

A note by To bin, signed 1797, states: 
" An Artist (W. I{irkJand) was to have 
accompanied the Expedition, but he was 
left in ill-health at HasJar Hospital-Thi · 
obliged us aU to work with our pencils 
as well as we were able." 'robin's ability 
as an artist is unquestioned, the MitcheH 
Library serjes consisting of one hundred 
water-colour paintings. 

Those 1nade on the Proviclence in 
1791-1793 are nun1bered 1-84, but later 
drawings, made n1ostly when Tobin was 
aboard the Thetis , are intercalated. 

The general subjects d ealt with are : The ships 
P'rovidence and Assistant ; Bread Fruit of Tahiti ; 
Atlantic Scenery; Cape Town Views; Views of 
Adventure Bay , Tasmania; Coastline of St. Pauls 
and Van Diemen's L and; Island of Maitea; many 
drawings of Tahitian Scenery; Views of Aitutaki, 
Mayorga Islands, Bligh's Islands, and New Hebrides; 
coastlines and views of ships, Tol'l'es Strait; Views 
of Timor and Jamaica. 

The natu1·al hist09'Y drawings show : Various 
marine creatures observed be tween England ttnd 
the Cape of Good Hope ; The animal of Adventur·~ 
Bay [Ant-eater] ; Birds of Van Diemen's. La.nd i 
Fishes of Adventure Btty ; Many cit·awmg~ . 0 

Tahitian Fishos; Seven drawings of Ta.h•tt~ 
Birds; Birds of V.ll·ginia and Nova Scoti~1 : 
.13ar·nacles ; Gulph weed from the North Atlnn t.i ~ 
Silver Eel [Tt·ichiu1·us] o( Ea,st Flo1·idtt ; At]a.n 
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P ilot. F ish: Young S unfish [Mola] a nd Catfish of 
Florida ; F ly ing Gur net o f Block fsland, Not·t h 
Am<.wica; Boobio fr·om the Cora l Sea ; Three Birds 
[Torn, \VideMYake. a nd Dove] from Torres Stra its ; 
Co<'k a nd Hen Qunil of T imor ; Dolphins [Gory. 
phama, no locality] ; Bird [Hoop oe] from off Spain . 

ome of t he. €' drawings were published 
for the fu·st time by Miss Ida Lee in 1920 
a.nd in Dr . George Mackaness ' L~fe of 
B ligh , 1931. Ot.her s ar e here reproduced 
by pecja.] v ermission of the 1VIitchell 
Librarian from p hotographs m a de by 
:\11'. G. C. Clut ton . 

BIOGR APHY OF TOBIN. 

l\1ackaness de cribed Tobin as a ver y 
carefu l and exact young n avigator. llis 
or iginal jotu·n a l i said t o be at the R ecor d . 
Office, London, the Mitchell Library one 
having been writ ten up fr om t he orjginal 
notes. I do not know wh en or where 
Tobin waR born, bnt hi• journal sh ow· 

• 

him as a susceptible and gallant young 
man, with a well m arked sense of humour. 
H e says he could not speak French, but 
passages in his journal have a drollery 
and uhtlety remjniscen t of R abelais or 
even Anatole Fran ce. 

~Mter leavin g Bligh, Tobin was a civilian 
for about two mon ths, when he was 
appointed t o the Thetis wherein " excep t 
7 oT 8 months in t he Adm ir al's" he cruised 
up and down t he east coast of or t h 
~\m erica at least unt il 1797. In the. e 
year s he wrote his journal in hjs stuiTy six 
foot cabin by the light of a t allow candle. 

In 1802 he was made a captain, and 
for some years ser ved a board the P rincess 
Charlotte, A?·tdromache, and ot her 'essels. 

In t he 1820's anfl 1830's Tobin was in 
E ngland, but before t his he evidently 
lent his journal and drawings to various 
per sons. n otably Syke , who had voyaged 

'J' u hin 's f are \\' l'll to .<~ustrn lia . T h e P r ovide n <·e ancl .\ ssistn n t le:eYi u~ 'l' o r res Stra i t in 
!oi(•J.C C'utbe r. 1 7U::. T h (• o r h .:;l n:el lt :t intio~ i s a C.'C) I ourfnl l lr<Hiuc tio n , ~ ... r ;; of t h e 'lliC d t l •ll 
l. i h r nry S€' ries. a nd i s e n U Ot•d, ' l'h e ge n e r n l " O rd e .- o f !';:tiling ." Noh· Ch t• t•a re w ith ·w hidt t h e 
d e tail s of th e s hills a nd c nnoc h nve b ee n JHtinte d . 

I; 
[Ce orge T o h!n, dd. 
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with Vancouver in 1790-1795~ and 
obvioui;ly Dr. George Shaw, of the British 
Museum, saw the1n, t,oo. 

He became a po t c·aptain on half pay 
in 1831 and wa. 1nade a Companion of 
the Bath. In Januar~·, 1837, according 
to the Navy List To bin was promoted to 
Rear Admiral of the ' Thite, nearly a 
quarter of a century after BJigh had won 
tbat distinction. 

)Iisl'> Ida Lee tell. u.· that Lord Nelson, 
through his wife, -wa connected with 

' 

Tobin's fa1~ily. 1'he nanlC Tohin apl>oa1." 

to be an ~nsh sur~an1e ?f F;Ome antiquity 
t he fa1n1ly com mg tnt~o eonsiderabl;, 
i1nport ance by the close of the ~eventeenu~ 
century. 

The Ann~tal Register record~, among~t 
the obituaries of April, 1838, " At Teig~­
mouth, Devonshire, aged 69, rear admital 
George Tobin, C.B.," but~ for the present 
we 1nay recall 'robin, in his prime, as onE> 
or the most ca.pabJe artlist-nattualist.· of 
the early days of Australia. 

Special Exhibits 

AN in novntion, thnt of <\xhil>itR o{ 

spetic-11 <lncl topi<·al intere~t ;.lnd 
displayNl at t he entranC'e to the 

Ex1lil>i1 ion ll<l ll !-i, baf-\ mf't w ith considet·­
a hlC' pn blic fa ,·om·. ~nth an exhibit wHs 
that of nu·ions fot·ms of life fonnd on t he 
Gr<'at l3arriC'r RP(lf . 'J'he lh tn·jer h <ls 
always lweu a gr·eat at 11·aetiou both to 1 he 
stiPuth;t ;HHl 1lw tom·h.;t. Sn dlle-KC'n t, 
Ba11 fic'l <1 tlw "Be a c-11 eo m l)('I·", ITed1 C'Y, t he 
Gt·C'at Ban·i<•t· Reef l•jxpC'dit imt, noi to 
exthHh• zoologists of this )lnseum who 
haYc <·ontrihn1Nl many <-UtielPs to the 
p ag'{'H of tl1ll-{ ~f.H.:AZI~~:, and others, llan' 
dom• mnd1 hy writing and 1·eseareh to 
make knowll 1 he wotHlet·s of this region. 
'rhnt theil' wol'l-: js l>e<ning h11i t is s hown 
by i)H' lll<.:l'('<ISC'Cl ill1<'1'PSt taken ill thP 
t ccf. both lo<"<l lJy and a ln·ond. 

" 

Ft·orn 8th .J aii\Hll'y 1o Gth l•'cbt·uary, .Mr . 
R. 0. ('halnu.•I·s. t:<l<lt>t , W<l~ in the Cox 
Rin• t tli};tl·ki in,·es1 i~<lting 1 he geology 
and tlw t otk o<·C·llt ' t'l'll<·e. liP made :111 
extt'llsiYe tollt'dion of i ~-?:nt•ou~ rotk~ l'o1· 
tlw )l n !-)ellllt. 

-::-

Amongst J'<'<'<' llt d otl<t1ions \\' <ls n ver y 
WP II JH'<':·WI'\'t•d <llld in1et·l~Kt in~ <.:o ll<•dion 

The l';pPcial ('Xhfbi t now displayrd if; 
iltnt of nu·ion~ species of injnl'ious and 
H ' llomons spiders. R c('<'llt fatn lities haw 
hJ·O\lgh t H hR I'H'St o( jnquities. 'J' h(l 
<•xhi bi t shows A tra.r robwsflls <lnd .t. 
formidabi/i-<5 . The fornwr wH: tt~('Ordt•d 
n~ hHrmf'n l to n Hl n in 19~7 , and ~inte tht•n 
n n ·ion!-i d <>aths ha Ye be<\ n attri bnted to it~ 
biie. '"l' hc bii<• of thP lattC'l' has b('l'" 
k nown to ('a11HP seYPI 'P pain and illne~K. 
'l' h t·~(' sphlel·i:; <1 1'( ' ('0l11 Jl1011ly <Hld i UCOI'· 

t·t>('t]y k n o\\·n a~ '"l't ·np-door Spid<'t·s, 
<kspitP tlw fa<"i t hat tlw entt·n n('e to tlwi t· 
ne~ts in!'>iead of posHP~si ng n l id, lHlS a 
1\n mel of ~ilkt' ll web. Tlte:r <He, tlu•t·P· 
f'on•, lw1 iet· d<~~n·ib<.>d ns ' Funne1-\Yeh 
~pidPl'N. ...·\J~.;o ~hown is 1 hP Red-Spot 
ot· Ht>d-Bat:k <'<l Rpi<l<'l' ( Latrodectus 
lw.o.;.scltii ), onC'<' <·OJJ~idPI·Nl to lH' onr only 
i nj1niou~ ~peties. 

o f 1·eptilt•s Ht><:Hn'd l>y ~11·. 11. ( ' . B<HI',Y •
11 

. l't'l'' 
JI P1·man n ~l>1ll'g, (\-'ntl·<t l ~\n:"intiHl. 
. . . . . tl , f;trt 

l tlll111il l'Y 1nYeH1t ~<lhon t·en'<l ls H :. 
1 

I . I . i' ll'lt"I 1•1 ' tltnt t H't'l' 1~ m nt' 1 t ntP t't'~ tng 1 ' ' 
. tl <' rol 

I I J'Oh;\l lly lie\\' f'Ol'llll-\ ('Otd<lllH' d Ill 1 . , . (' \ ' 

l<>ct ion. Fnrl lH•t· zoo logi(';ll or. oth<"~::, 1,1;<' 
<· ln <lil tg: l>ohtni <·n l-~ J H'<' i nwn ~ lrolH 
( 'l'll1l·p'' \\'0\1\d ht• \\'{ ' kOIIH'. 
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Sea - Stars and Their Allies 
By A. A. LIVIXGSTOXF.. 

THE sea-~ t ars, together with their 
relative: the . ea.-urchins, brittle-stars, 
becbe-de-mer and sea-lilies, forn1 a 

compact group known scientifically as 
the Echinodermc-1ta. A ll rnembers of this 
typically marine div ision of the Animal 
Kingdom conform, more or less con­
spicuously, to a eo nun on eharacteristic in 
t.he possession of a spiny skin, and it is on 
this account t.ha1 1 he name Echinodermata, 
meaning " sp iny sk in, " has been applied to 
them. In some types the spiny natlue 
of the body is perfectly obnous, while in 
other it is con ·iderably modified or hidden 
in the very text tue of the skin. 

OCCURREKCE. 

ln geological h1story the Eehinodel'mata 
as a whole haYe been traced a .· far back a 
the older Palreozoic formation. , and some 
cla ses have persi ·tecl throughout the 
succeeding ages to nwclern times. rroclay 
one finds n10mben; of the group living on 
the sea and es1uc-nine shore.· between tide 
marks and in va:ryin g depth.· down to t h e 
dark and aby!oimal depths of the ocean. 
The distribution of echinoclerms is 
univen;al. ome formH dwell in the water.· 
of the iee-bound Polar regions, s01ue in the 
milder wat cr s of the Temperate Zone, 
while others again welcome a home in the 
warmer water.· of the Tropic:. A number 
of inter-tidal form~ are extremely hardy 
and, liYing inexpo.·edplaces, .·een1 to :find no 
discomfort when buffeted by the waYe.·, 
or expos(:'d between tide:-; to the ray: of 
the snn; others migrate fron1 ::;hallow to 
deep water and rice rersa according to 
. ·eason:, while others beino· extremehr 
;'J l' ' 0 J 
Cte 10ate and fragile, seek either the 
perma1wnt .·he: ter o{ deep water or . ome 
seulnde<l re<:e.·s in cL rouk-pool or coral­
locked htgoon. U snu I y, the various type:-: 
adhere t o t hei1· ('hoscn ha bit at, and 
~nay Lw sharpl y (leAned from their 
muHecliato I'Clat ives according to lotation 
~eographi<·al <list.ril>ut ion a lso i.· c·oncerne<l 
111 cletel'lnining th e he:1bitat of <.:ertain 

' \' ht•n Chc• Citlt• rc•c.-.les :oul le:avc.•s bare the 
sltt•lh•rt•d sa nd :nul w eed flats. then is tht• 
1imt• to scttroe: h t"ur A.strot•ccten ])Oi y n c:uathns. 
Sumt•tintt•s t•x:tm)lles lie in the surfat•t• l'mnd 
" ' i t h onl~· the cl<•e JI browuish-c•rimson UJIJit'r 
snrt"uc•t• shc"'' in1.:;. hut usu:tll)' tht• anim:tl is 
\\' h OII)' (•cn ·c•rt'fl :uHI the onl'' si~o:n ot' its 
Jlrt•st•llc•c• i l'i tltt• c·urions hlnlltle d ouHinl' e~f 
its held~·. ' l ' hc- sc•a-st:1r fl et>i cted on th(' h •ft 
nf tlu• pic•turt• has heen remo,·c•c.l frnm its 
hidin~o:; J•lnc•c•, whic•h ts seen to b e t lu• t•x:tc•t 

~<h:t)le of tree bcub·. 
[Photo.- G. C. Glutton. 

. peci~.·. Generally speaking, a cli~tintt 
fauna exists in the three main belt · o[ 
lat it ucle. the Prigid Zone. Temperate 
Zone, and Torrid /jone, and the distinction 
is so apparent in most rases that a .·peciali. t 
has no diffl<·nlty in determining the zone 
whentc a given specimen <.:ame . 

THE , ' J~,\-STA R. (CLASS A 'TEROIDE.\) . 

'J'he sea-stars are readily recognized by 
their r est• n 1 b la nee to a star in ~ha pe. 
Usua lly t.hcy are five-armed, but in HOllH' 

familit~x t ht' number of anns n1c1y uo 
anything· l'rom tive to twenty-t1Ye in 
nu m bel', ex(·ppt ing, of com'se, abnornu1 lit ic~ 
clnd <t bt'nant forms. The coloru·s in lift) 
Yary cons icl{'l'<lhly both in .·pet"ies <llHl 
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individuals. In one species the body is a 
uniform bright blue, in an allied form a 
bright biscuit. yellow or orange, and in 
another dark green, or a drab brown. 
Some species have a colour pattern which 
may vary within the species or be constant 
in occurrence. Such patterns include white 
in their make-up as well as vivid col01us 
like crimson, bright orange, man ve, pink, 
and various shades of blue. 

STRUCTURE. 

The din1ension. of adult sea-stars range 
from about a quarter of an inch to twenty 
inches across the a.rn1~:; ; t he vast n1ajority , 
however, are of only moderate size, t:tnd 
n1rely exceed ten inches across. 

The body or disc is always central in 
position ancl may be eit,her flat or elevated. 
The cM'ms, which are not sharply and 
abrupt ly marked off fro1n t he body , t aper 
either gradually or rapidly to their free 
extremities and vary greatly in shape. 
They may be round and finger-like, 
triangular in section, or depressed and 
flat. A thin t ransparent me1nbrane covers 
t he entire body, amd beneath this frail 
coYering lies the skeleton. This skeleton 
is usuaUy made 11p of a nun1ber of 
calca;reous rod: or a mosaic of pla tes, 
which are held in place by a leathery 
integument. 

'l1llC plates may be regular in arrange1nent 
and placed in definite running series, or, 
on the other hand, they may be placed 
here and there with seemingly careless 
abandon. In the vast majority of species 
the plates forming the skeleton are clothed 
in gTanule · of a calcareous nature, which 
may be small and closely packed or coarse 
and comparatively widely ·paced . Some­
times the grannies are arranged in bunches 
like grape. and supported on an upright 
stalk, or they may be flattened and 
arranged like the petals of a fi oweT ; 
otlleTs, again, may be likenerl to small 
bundles of spike·, resembling in miniature 
a vast array of native war clubs. In 
many species conical tubercles or .·harply 
pointed spine. may be seen attached to the 
plate~ of the skeleton and rising above the 
covering granulation. These protective 
:trncttues often assume formidable d men­
sions, and are cap a b1e of inflicting severe, 

T h e sen-:stur. Cosciuns t erins c :t h u naria, 
••refer s t h e :slle l ter e tl anti dark recesses 
of inter-thl:l l r ock-J)OOls as :t h abitat. 
W h e n lHHJ iflt.'rs are o\·ertnrne tl t h e 
S JICCi e s i s f ountl c liJJ P,:in g to t l1 e untle r-

:su rface, n:s illustrated . 
[Piloto.-F. A. McNeill. 

and painful wounds on the feet and hands 
of anyone careless enough t o disregard 
t hem. Scattered here and t here between 
the granules of 1nan y species are minute 
structures closely resembling pincers, and 
varying consider ably, both in shape and 
size. These structm·es are called pedicel­
larire, and t hrough t he agency of a special 
Inuscle systein t he anil11als can open and 
close the pincer-like jaws, much in the 
san1e 1nanner as a bird would open and 
close its b eak. Their function is t o keep 
the delicate body skin free of s1nall foreign 
organism.s which would atten1pt to find 
an an chorage there. 

The n1uscular system in t he sea-star is 
poorly developed, and t his, in association 
with a 1nore or less rigid skeleton, vvill 
per1nit of only a slow and limited range of 
actual body moveinent. On the upper 
surface of a living se~t-l:)tar , and sorneii tne 
on 1·.he lower surface as well there springs 
fr01n bet ween the skeletal pl~tes a nmnber 
of sm all, t ransparent, and fi nger-l ike 
?utgrowths called p apnla'. These protrud­
mg organs are coucel'nefl wi1 h 1 he proce.s 
of respira,tion, whoreiu an int erehauge of 
gases takes place bet;wecn t hom c-1ml tlH' 
SlUr~rnnding sett vvat.m·, nnd t hP oxyg-0n, 
::;o v ttal to t he RC<t- ~Lu·, i:-; ol>l n inNL. 'l'hP 
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T h e two large UliiiCr ilh•s tra t io n s :art> o f th e six-:trmecl sr•ecies Pntirie lln g nnnii. 
'l'he l eft one slun,•s t h e Jiue l y J::ranulatNl u:a t nre of 1 h e lllltle r surface. ·while t h e 
ri,:,·ht out• illustrates t h e \\'Cli-SJ.»inulate d Jllntes of tlu• unclersurfnce. T h e animnl 

is usun11y fou ncl in r ock-JHIOls n e :ar th e Jon·-tide nutrk. 
'l'b e two. sm:'ll lowern~ost l!hotoJ::ral,lhs illnstrnte t h e common P~ltiri ell a e xigua. 
T lte spec•es I S n hnost nn·:lrlnhl,· five -armed :uul, like P . g unnii. is nu i nJuthitn n t 
of t h e inter-tidal zotae. On tl.•e l eft is tl•e utulersurfnce, sho w i ng t he r:ulin ting 
:nnbulacr:tl groo,·es :tlong " ·lue h t h e t ube f e et nre tlistributed :nul the lnek of 
Sllines on 11lates n e ar t h e Jnou th. 'I' h e UPtler surf:tce is sliO'\\'n on the r ight. The 

granulation is s een t o b e cou rser t h an that of P. g unuii. 

papul:::e are so delicate that they seldom 
ren1ain intact in preserved and dried speci­
mens and t he only trace of their existence 
is the presen ce between t he skeletal plates 
of the t iny pores, through which they once 
communicated with the exterior. 

The mouth occupies a central posit ion 
on the under surface of the body . I t is 
surrounded by special plates armed with 
spines, which no doubt serve to protect the 
soft tissues wit hin the 1nout h aperture. 
The mouth is followed by an resophagus 
or gullet, which leads into a spacious 
stomach. The st01nach is produced 
laterally int o pouches, which, in five-rayed 
examples, arrange t hemselves int o five 
pairs. A pair projects some distance 
down each arm and in this manner the 
area of absorption is considerably increased. 

[Photo.-G. C. cz,~tton. 

l\IODE OF PROGRESSION . 

On the undersm·face of the body, and 
radiating from the centrally-placed mouth, 
are straight grooves or canals, which 
extend t o t he extreme t ips of the arms. 
Projecting from these canals a.re small 
tubular structtrres of a sensitive natm·e 
called tube feet, the tern1 feet being applied 
on account of the active part the structures 
play in the process of locomotion ; the 
t nbe feet t.enninate in flat circular discs. 
In explaining the operations performed 
by the tube feet it is necessary to call 
attention to t he presence of a sn1all and 
specialized plate ou the upper strrface of 
t he body, and usually placed a little to 
one side of the centre. This plate, which 
in some species 1nay be accompanied by 
one or more of its kind, is known a,s the 
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madreporite, and differs ':', 
from all other plates of 
1 he body, insofar as it 
is perforated by tiny pores 
or canal-like stTiations. 
Being perforated, it bears 
a. likeness to a sieve, and 
it resembles a sieve in 
action. The madreporite 
sieves the water that 
passes through it and down 
a special canal leading 
into a ringed vessel around 
the mouth. According to 
the number of a.rn1s, so 
the ringed vessel gives off 
branches, one of which 
passes down eacb arm 
along the domed roof of 
the ambulacral ca.nal or 
grooYe. Eaeb branch of 
the ringed vessel, after 
communicating with the 
tube feet to supply them 
with filtered water, ends at 

Plect_a~ter cl ec:uaus is kno, vu b y the v ernneular JHtme, 1\'los:\i e 
s~~~.-~~·•r: It ·~: norm ally an inh.nbitan t of clee)l ·water, lm t 
occ.as aon.ally ex.uut•les 'Yancle r into t h e inte rtichal zone :and lie 
secretetl ~1a t h e uncle rsurf:aces of loose boulclers. The life 
~olo~~s. o~ t~1e species nre "'ery brilliant, t 1a e Ullper s u rface 
cousastnag of cleetl r e d IHltclaes orn:nnente tl vdtll a uet ,vork: of 

the tip of the ray in t he forn1 of a t ubular 
appendage ~hich houses a rudimentary eye. 
By expanswn and cont raction of muscles 
in the t ube feet their water supply i s 
regulated, and they can be thus extended 
or contracted at wi 11. When the terminal 
disc of a tube foot is applied to a surface 
it. centre can be raised by muscula; 
action, thus forming a sucker and when 
the tube foot is then retracted' the ~nimal 
i pulled towa.rds the point of ~ttachment . 
By throwing out the tube feet in one 
direction and securing a hold by suction 
the sea-star is able to pull itself along at a 
slow pace, the regularity and smoothness 
of movement giving t he impression t hat 
the animal simply oozes along like a snail. 
It is recorded th.at when sea-stars are 
journeying over flat surfaces the tu be feet 
act as walking legs and push the ani1nal 
forwa.rd. 

FOOD OF SEA -S'l'ARS . 

In the important matter of feeding the 
tube feet also play a pro1ninent pa.r t. 
~eing sensitive and capable of distinguish­
mg food from foreign matter, they forage 
among the sand and weed in search of 
morseL· and }:>ass such as they deem fit to 

·white cnlcareous ri.flges. 
[ Photo.-A. Musgrave. 

eat along towards t he mouth with a sort 
of hand-to-hand 1novement. 

Ordinarily, the diet of sea-stars consists 
of s1nall animals and fragments of animal 
matter which can p ass beyond the plates 
bordering t he n1out h, but at times a large 
and tasty 1norsel, far too big t o be con­
sumed in the ordinary 1nanner, is 
encountered. Apparently oblivious to t he 
seemingly ilnpossible task of attacking such 
a feast, the sea-star raises itself on the 
tops of its arn1s and comes to rest with the 
Inout h directly over t he 1neal. The 
stomach is then actually " pom·ed " out 
until it envelopes th e prey, and it remain· 
in this position until digestion ha.s ta.ken 
place. Bivalve shellfish for1n a favourite 
" dish " for son1e sea-sta.rs, and eve~ 
oysters find that they have enemies in t hts 
spiny-skinned t ribe. To so1ne of us oysters 
are at tin1es hard to open, but to the 
sea-star, appreciating them as a change of 
diet, this difficulty does not see1n to exi t. 
Sorting out a lik ely victin1, our sea.-stctr 
proceeds to wrap itself about the uppermost. 
valve or shell. Then bringing into ph1Y 
its nu1nerous sucker feeL, it est.a.bl ishrs "1 

finn hold, and by ra.i. ing t h e body on t lW 
tips of its arnls t he ~ea-si a.r is ,, bh I o ,,ppt~· 
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a g<'nt l<' u p wanl lif t . Bn t llle<U1While the 
oy81Pr ha ~ X(' llH<'( l tlw touch of the ene1uy, 
:uul hn s e l<llll}Wd d own it s protecting upper 
' hell iu no uncertain manner. .A single 
strong n1usd e in the oyst er serves to hold 
its home int net, and indeed, so strong is 
this centrally-placed n1uscle that normally 
it can ea ily with~tand the lifting of t he 
ea -st ar. But the sea-star, encotuaged by 

former victories, per ·i ts in its tugging 
methods, and soon the batt le develops int o 
an endurance contest,. Time goes on, the 
oyst er , in it s faUgne, fails to hold out 
against it.· f,cnacious a,gressor, and its 
powerful adductor musc·le relaxe ·. The 
merciless sea - tar cont inues it.s upward 
tugging un til the oy ier, fnl't her weakened 
by the continuous . t.ruggle, is unab le t o 
prevent it conqueror lif ting the lid from 
its hell. 

' O.JIE CO.JDION F OR.JIS . 

The sea- t ar , Uoscinasterias calamaria, 
which occurs conunonly on the local 
coastal and estuarine shores between t ide 
marks, has been b lamed for t he greater 
par t, if not a ll , of the 1nort ality caused by 
echinoclerms in oyst er beds. This species 
grows t o a considerab le size, often measur­
ing as much as t en inches across the body 
and arms, and it would seen1 t o be a 1na t ch 
for any of our oyst~ers . GoscinastM·ias 
calamaria can be di stinguished and 
separated from other local sea-star s by its 
large ize and the large number (six t o 
twelve) of :finger-Jike anns, which are 
provided with long, stout spines. Living 
on the t idal sand-fia t . is a .·pecies known as 
A stropecten polyacanthtts, and , alt hough 
hidden from actual view, its presence can 
usually be det ect ed by the ctuious outline 
its sunken body lea ves in t he surface sand 
at low tide. 1 t can be recognized by the 
long, stout, cream eolourecl spines which 
border t he arms, and the deep brownish­
crimson colour of t h e upper surface. The 
species is almost invariably five-armed. 

The sheltered seclusion of rock-pools i. 
the habitat selcc1 ~e<l by t he remaining t hree 
of our corn moneFrL Hea -stars. The first, 
Patiriella calcar, is likened t o the t oot hed 
wheel of ~1 spur, and can be recognized 
m;ua11y by its eight short arms. The 
}n·omim•ni Jy (lonw d nl'l tnre of the body is 

T h e ('i~ht -ra,·ed s ea-s tRr. Patiricll :a 
c.•n l<•:ar. :uul t h e fh·e-ra,·c d sea-s tar. 
P atiri e lha t·x i~lan . 'I' b @ t•olour m:ark­
i n~s o f tlu~ f o rnae r sJH~cies. :nul som e ­
t imes o f th t" latte r . a ssist in formin~ 
n t•rotcct h ·c.· cnmoufta~e. Both sJH'cies 
ot·c ur nbundantJ,, in )Wols left b y t he 

r eceding tid e . 
[Ph oto.- A . .ill1tsgrave. 

anot? er distinguishing feature. The pre­
d onunant colour of this species is green, 
but h~re and t here n1ay be patches of 
browntsh-red, yellow, orange and blue 
t] . ' ' _- 1e ent .tre eo lour ·che1ne being suited to the 
u~medtate. urrounding. so as t o produce a 
km\l _of <'a mouflage . An allied species, 
Pat1 nella e:rig ua, ha. a somewhat silnilar 
but les. brilliant eolour scheme, and, 
a lt hough it liYe. in associat ion wit h 
P. calcar, it can be recognized by its 
u.·ually maller .·ize, the presence of only 
fi ve arm and the absence of minute 
spinelet . on t he inner plates of the under­
stu·face. onwtime · found livin o· in 
association wit h the two last mentioned 
species of P ati rielln, is a th ird form 
P atiriella gunnii, which can be recognize<l 
by 1 he presen ce of six anns, and can be 
separat1ed fron1 its nearest all}r, P. ex·ig1t.a, 
by hc-1v ing aUt he p lates of the undersurfa,ce 
spinu lHt ed or granulate. 

The power t o grow fre h li1n bs, whieh 
are more or less perfect reproductions of 
par tH di smembered either a N:identc:\lly or 



a.s a result of self mut ilat ion, is vested in 
the sea.-sta.r as well as in other types of 
anima,ls. Some sea-star:s, when handled 
or pla,ced in some irritating fluid, will 
almost iuvarjably tluow off one or more 
arms. The lost limbs are replaced, some­
times ilnperfectly, but nevertheless 
effectively . In some species autotomy, or 
self mutilation, has reached su ch a state of 
perfection that it has b een adopted as a 
method of reproduction. .A .. n ann cast 
off will give rise, by the -process of regenera­
tion, to a new sea-star, the body and the 
additional arms being grown fro m the 
single discarded lin1b. 

So1ne species arc preyc(l upon by fi f;he!i 
and may so1netimes lose all t heir arm!!, 
but buds soon spring from the body, to 
grow and replace t.hem. Regeneration if.i 
often accompanied by abnor malit ies. 
Someti1nes t;h e growing ar1ns will fuse anfl 
grow t ogether for their full length, or the 
ra.ys will bran ch to give r ise t o a forked 
limb. At other t ilnes an arm will remain 
dwarfed and n ever attain a normal length. 
D espite t hese freak condition.· , the 
abnor1nal lin1bs function and apparently 
carry out their ptupose just as well aF; if 
they were normal. 

Notes and News 

A l\IE'r EORITE FRO~M :XEW 
IREL.-\"XD. 

On 31st .J an nary of t hj s year , at half 
past four in the afternoon, the natives 
working on Mr. H. L . Cameron's planta­
tion on Dvarrl Is1nnd, near Xew Ireland, 
l\Inndatect"TeJTitory of :Xew Guinea, were 
star t led by a series of explosions a nd a 
burst of flame in the sky. A meteor had 
C'ntered the atmosphere and become 
shattered into pieces. One of the natives 
picked up a fragment weighin~ six ounces 
and handed it to "i)ilr. Cameron, who, 
realizing Hs importance, kindly p resented 
it to the wluseum and to him must be 
given t he credit of obtaining t he first 
meteorite found h1 the TC'rr itory of ~ ew 
Guinea. 

The meteorite i s now being investigatC'd 
and a full descrjption will be prepared 
for the RecodL.~) but referencC' may be 
made here to some of the features pte­
sented by this interesting fall. In several 
respects i t resembles the "}Iorrh;town" 
meteorite, found in llamb1in Co., 
r.renuessee, U. S. Amcdca, and oue of its 
most striking che;uacteristics is that it 
may be dividecl into t wo port ionR in 
t·espe(· t of <:ompositjon and grain sizt•. 

'l'he Trustees of the Australian Museum 
cl re ,·ery grateful to lVIr. Came1·on for his 
genE>rosity i n presen ting this meteorite 
to their collection, which now includes 
reJn·e~o;en tath·es of one lnmdn~d and 
<>ighh'en fall~. T.H.K 

·:·:· ~·:· ·:} .;.:. 

~I.t\LAITA ''KILT..~ STICK". 

' Ve are in debted to 'Mr. K. '"'· Bolton 
fot the gift of a "ki1l stick", or " death 
poi ntf'r", f1·om ~Ialaita, British Solomon 
Tsh\nds. Snch specimenR are rarr , and 
are nsf' d onlv bv ~ialaita chief~ jn one 
of their eere~onial dance~. The !'tick is 
about fifteen inches 1ong, and is neatl)' 
bound with coloured fibre and ornameuted 
w ith in 1aid pearl shel l. On t11e f'nd is n 
klloh of pa1·inarinm gnm. 

D uring the dait ee the stiek is g1·<1dna ll~' 
sl id dowu t he c-~ rm until its fu ll lpng-th 
js exposed , a nd ihen it is poin ted e:1t tile 
inteudPd vkt im. "Hed money" i s hung 
np on tht> Yil1age post, nnd this· I~ tH k<'l1 b)' 
whoeYei· doeR t he kill ing, whlclt uuty not 
b(' c:-nTiPd ont fol' a week m· two. 

ThiH pm·tieultu' ~tkk lwloug('d . to 
Al'ic-1~i, thP old (',hief of ' l"<'t't•p in:l di~lrH' 1 j 
Routh l\lalnitn, who ha ~ one hundr<•d 11

1
1~1

1 

1wPn1y-two JH' t'HO II Hl killin g·:-; In hi~ t'1'1'1 1 
• 
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Silk Culture 
By IL C. l\IcKEOWN. 

= _. r - .. 

I n u c urious o ld n ·orlc, t h e "Hist oirc ~cncralt• des 
Drogues, trn it:a u t d es P lantt·s, clcs ~u~ut:aux, ~ d ('s 
Jnin e raux &c·.", by Pierre• Pomt:t. c luct drn~·~1st tu 
){ill" r,ouis XI \ ' t)f (i'rn u cc, I)Ublislle(l in l (S94, if iN 
s t :ah•d t h nt the bt•s t sill.:\\·orms " ' e r e t1aose hrecl fro m 
t he· t•urrnt•ted rt•ma lns ut' u c.·:alf " ·hose nauth t•r h:ul 
h ee n l't•cl UJH)Il mulht•rr;\· l t•n vt•s; t h e ca lf n ·: as lc ill e d , 
<• ht,.IIH' tl i11Cu Nmall llit•c•t•.s, a11 d ••l:t t•cd in trn :n; un the 
roof unCil th t• \\'Hrna.s c•r:t\\' l c d u u t; these \\' t•rc Chen 
cnrt'full v t•ollt•ch ·d naul fed U JHt n auulh<·rry lt·:n ·t.·s. In 
11 1•lldc: in this huuk, rt' tlrutlu e etl hert· . t h t• \\'hule 

IITti('('SS i S NhH"' II l' rfllll tht• C.' O\\' Oll\\' :trfl . 

M ANY attempts have been made 
to establish silk culture in 
AustraUa, but none so far 

have · been successful. There are 
no insuperable natural difficulties, 
for t he mulberry tree, on t he leaves 
of which t he silkwor1n feeds, grows 
quite readily in Australia, and t.he 
clinutte i!:; f;;tvourable to the growth 
of i he insect. The industry, how­
ever , requires skill, care, and 
experience. At t he present time 
of depres ·ion enquiries are being 
made regarding t he possibilities of 
. ilk eulture in Australia, and the 
following comprehensive article, 
which give a historical sm·vey, details 
regarding t he rearing of silkworm 
and the preparation of the silk for 
the 1narket, has been prepared for 
public information. The difficulties 
which have n1ilitated against the 
s uccossful establishment of the 
industry in Australia have been 
fu lly dea lt with. 

I NT.RODUC'l'ORY. 

The production of silk by insects 
i.· a Yei'Y fruitful field for research. 
:\Iany representatives of very diverse 
order.· of in ·ect · produce silk at 
so mCl time of their lives, either in 
their larval or adult state. .Among 
the caterpillars, the larvre of butter­
flies and moths, t he silk glands are 
modiflerl .alivary gland and ihe 
~pinning organs are situated in the 
head, but in some of the other order.· 
various parts of the body have been 
<·ons<·ripted i o the service ; lacewing 
larva- and t he larva of a Carab bectlo 
produce their silk from the maJ­
pighian glands, which are the 
equivalent of the kidneys in jnsects. 
Among the rare instance. of me:,'tt nrc 
in.·e ·ts which spin silk the Embiirl~ 
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may be mentioned, in which the silk gla.nds 
are situated in the front feet, a.n astounding 
example of the adaptation of different 
organs for the same pm·pose, and a striking 
instance of parallel development is to 
be found in the flies of the genus H ila1·a, 
where the organs are found in the same 
situation. 

(a) H 1:storical. 
The cultivation of the silkworm in China 

is of great antiquity, and the earliest 
accounts of its origins are to be found in 
the Chinese classics, and are almost 
certainly apocryphal. The fiTst rearing 
of the wild worms and winding of the 
resultant silk is credited to the Empress 
known as the Lady of Si-ling, wife of the 
famou · Emperor Huang-ti (2640 B.o.), 
who encouraged the cul tivation of the 
mulberry tree, the rea.ring of the wonns, 
a.nd the reeling of silk. The Empress is 
:aid to have devoted herself personally 
to the care of the silkworms, and she is, 
by the Chinese, credited with the invention 
of the loom. 

The silk industry in China was almost 
'"' royal monopoly, and the greatest 
precautions were taken to prevent silk­
worms leaving China, or skilled ar tisans 
from taking their knowledge and experience 
into other lands. I n spite of t hese 
precaut.ions their efforts were nullified, 
for we lea.rn, according to tradit ion, that 
the eggs of the insect and the seed of the 
mu.berry tree " ·ere carried to India by a 
Chinese princess concealed in her head­
dress, a wedding gift t o her Indian bride­
groom. The introduction of t he silkwo1·n1 
into Europe eems to rest upon an hi.'torical 
ba.si ·. The story is that two P er ·ian 
monk ·, who had long resided in China 
a.nd lea.rned the whole art and mystery 
of silkworm growing, arrived a.t Constan t i­
nople and imparted their knowledge to 
t.he Emperor Justinian. By him they 
·were induced to r eturn to China and 
attempt to bring to Europe the 1nateri al 
necessary for the cultivation of silk, which 
they effected by concealing t he eggs of 
the .·ilkwonn in a lJollow cane. Fron1 the 
precious contents of that ban1boo tube, 
brought to Constantinople a bout the year 
550, were produced all tbe ra<~e. and 
va.rietjes of ~ilkwornt which ::;tockecl and 

supplied t he west.orn wol'ld Jor more t.han 
twelve hundred yea.r s. 

SHk culture was prad.ised in Greece at 
a very early elate, but t.he silk was 
apparently not spun fTo1n the cocoon, but 
direct from t he glands of the larva, and 
used for the strings of n1usical instruments 
and for fishing lines. It will c01ne as a 
SUl'prise t o many discipleg of Izaak \¥ al ton 
to learn that such fine tackle was in use 
nearly five thousand year s ago ! We 
learn from the works of Pliny and Aristotle 
that a Ooan won1an, Pamphila,, the 
da.ughter of Platen s, was famed for silken 
costu1nes, which were much favoured by 
dancers of t he time, since they were so 
diaphanous and fine as to be scarcely 
visible. 

(b) The World's Silk Prodtt.etion. 

The area suit.ftble for sericulture stretches 
in a broa.d belt between 25 o and 48° of 
latitude right across Europe and Asia. 
The statistics available indicate that jn 
spite of post-war depression a.nd increased 

S ilk " •oruaN j'ull y ft•cl nnd 
t h cil· C tH.'UUIIS :Jn•J 

Jlriur· Cc• s t•inui n ;.\' 
JHI t•n t i u ;.:;. 
l .·l }/£ I' J . ck l~l clll . 
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<'O llllWI il ion w ith art ilic· i:l l ~ ilk tb e pro­
duction of silk is s tr ndily increasing, but 
it is sig·nifi('ant t ha I this incr ease is almost 
wholly in the E:l~L R nwlley, in his wor k 
Ecouo'mics of the 'ilk I nclustry, states 
that ·· there is a mar ked improvemen t in 
the quality of the F ar E astern raw silk s 
in recent years," and that this n ew fact or 
has made eo m peti t ion difficult . 

~rhe mosL recent statistic available on 
the world 's silk output are t hose given in 
the J;eague of a t.ion::; rep or t for 1927, 
as follows : 

L1rod u<:tion in 1925. 
\ VcPtr •·n .Euro pe­

Spain 
l~ran<"o 

lta lv 
Eas't <'J'n Europe a nd L evan t 

T lw F tt r East-
Jndia and J ntlo-China 
China 
.Japan 

A p pl'OX. 

The ac· tual produ ct ion of China and 
J apan is far higher, the figures shown 
being 1ncrel~r i h Oi-iC' of exports of raw silk 
from these two <·ountries. The hon1e 
consumpt.ion of China is estin1ated at at 
l~ast 55 ~/0 of her i ota l product ion , whilst 
in tTapa.n abo ut :~ o ~~, is used a t home. 

In 1875 \Yestern B urope produced 
about 46 o/0 of 1 he world's cmnmercial 
. upplies of n;•t nr::ll : ilk, but by 1925, 
harely 12 o/0 . 

The Jate.· t figure!-; a n 1ilable on the world ' 
~upply of r aw silk are those compiled b;r 
the ilk ~\:so<:iation of ~\.n1erica (Inc.), 
which giYc the world production at 
100,125,000 lb.· ., of which 65,036,000 lb.· . 
are crPdit e<l t o Japan, 19,99 ,000 lb . to 
C'hina, and 1 l ,24:3,000 lb: . to Eur op e. 

It ha ~ been (' Si imat rd that the output of 
i>ilk in Chin a is t ltc lowest for the past 
ten year s. 

'I' UE Lrll'E - IIfS'I'ORY Ql;' rpHE SILK\YORl\l. 

The mlll beny- l'(•ecl ing silk"Yornl (B ornby:r 
nwri ), as in 1 he c•n:-;r of ot.her Jepidopterons 
in se<·Ls, passes 1 hJ'ough four .·tages, f'i: . : 
<•gp:. larva or <·Hi m·pi ll ar, pnpa or <:bry:aJ j ~ . 
an<l llH• nd ult Ill of h. 

The egg. Ul:>ually called the " seed " o1· 
" graine " by silk raiser s, is round and 
somewhat fla t tened, and is about t he size 
of a t urnip seed. \Yhen newly deposited 
the. co~our is yellow, but if the egg is 
fert ile 1t s eolour changes, aceording t o the 
variety , to gr ey, slate, \ iolet, or dark 
green , the colour becoming darker as the 
larva develops. Each female mot h lays 
on t.he a.verage frmu 300 to 400 eggs. 

The lat'Va or caterpilla1· goes through four 
lUOult s, t.he !Jeriods between t hese moults 

W orld 
Kilogra ms. P ercentage. 

100,000"') 
265,000 >-

4,:380,000 J 
-4-,HO,OOO 11· 7 

1,06:>,000 2· 6 

!JO,OOOl 
8, L:W.OOO 

25,84!>,000 J 
:34,055,000 85·5 

:3!).8 60.000 

being t erm eel " age.· ." There are Jhe of 
th ese ages : 

(1) The p eriod from hatching to the 
first. moul t , usually occupying 
?5- 6 clays . 

(:3) T ile f i r~ t moult to th e end of the 
sc<'.ond, -l - 5 days. 

( :~ ) eeoncl llloult t o en d of the 1hird 
iR a b ont 5 clays. 

(·1) 'l' hird to fotu·th moult varies 
from 5-n dars. 

(5) End of fourth n1oult to tram;­
formHtion t o pupa, about 9 clay:-; . 

'rhe life of the ca terpillar from the tim e 
of h a t<·h in~: to i he spinning of the coeoon 
Ycll'ics front a be) ut· 2 to 30 day-s. 

The chrysal1's is a glo ·sy ehe tnut-brown 
in e;olour. Th e pupal tage lasts from two 
to three week: before the moth emergeH. 

'I'hr> m oth is of a eonspieuous ashr -whitr 
c·olonr, and t hl'ough the result of hundJ·Nl~ 
of ye~n s of domesl icat ion is incapable ol 
flight. 'rJw life of the mot h usua lly 
ox t endH from four t o th-e <lay~ , btt t· 
fTeqnen1 ly fOl' H fortnight or more. 

'I ETll OD~ OF Cl'LTIV.\ TION , ETC. 

'l'hc fundam r n1 al factor:::; in the pro­
due1 ion of l'<l \Y si lk et re : 



60 'l'HE AUSTRALIAN MUSEUM MAGAZINE. A l'H T L 1 G, l!)~!t 

(1) The presence of sujtable climatic 
conditions in the silk-producing 
centres. 

(2~ The abundance of mulberry trees, 
whether natural or cultivated. 

(3) The availability of a large supply 
of a.gricultural or semi-agricultural 
labour. 

( 4) The presence of facilities for 
obtaining cheap power. 

(5) Low rate of wages and cost of 
production.-Rawlley. 

It is proposed in this section t o deal 
with a few aspects of silkworm rearing and 
silk production upon which information 
is available in their effects on the world 
production of silk, . and their espe~ial 
bearing on Australia and Austrahan 
conditions . 

THE l\IULBERRY. 

The fil'st consideratj on in commencing 
the cultivation of silk is an adequate supply 
of food. AJl varieties of mulberry have 
been used for rearing silkworms, but t here 
is considerable variation in the resulting 
silk. The White :iVIulberry (Monts alba) 
is now universally recognized as the most 
suitable variety for cultivation in connec­
t ion with commercial silkworm raising. 
The t rees should be propagated by means 
of cuttings, a,nd the young trees planted 
out fifteen to twenty-five feet apart in 
the manner of fruit trees, and pruned with 
great care to ensure a luxuriant growth of 
leaf and to keep the trees low in order to 
facilitate the gathering of the leaf. The 
t rees tnay be stripped after about two 
years' growth, but great care must be 
exercised or the trees will be permanently 
weakened. It is generally considered 
inadvisable t o strip trees before their fifth 
year of gTowth. 

The yield of mulberry leaves per acre 
varies considerably, and appears to be due 
to a number of factors-soil, water supply, 
manure, methods of cultivation, and the 
number of pluckings or strippings. It has 
been found that the mulberry tree will 
grow luxuriantly in situat ions wher e, 
from t be nature of the leaf put forth and 
from other circmnsta,nces, silkworms cannot 
be profitably reared. 

It ~ill be realized that a very large 
quanttty of leaf n1ust be available in order 

to bring the silkworms to maturity. 
Laurent de l'Arbusst showed, in 1905, that 
1 oz. of ''seed " or eggs of 30 grammes 
producing 30,000 to 35,000 silkworm~ 
(30,000 may be depended upon to reach 
the eo coon stage) will give a harvest of 
130 lb. to 140 lb. of fresh cocoons and 
ultimately yield about 1 2 lb. of r aw silk 
properly reeled. The amount of nourish­
ment required for t his rearing is as follows : 
hatching to fir st moult, amount 9 lb. of 
leaves of tender growth , equal to abotlt 

'l'l te cocoon of tile silk,Yor•n slton-iug the 
~urrotuulin~ " Jloss" 'vltieh i!S spun oft: :and 

f ornts. t lte silk of conunerce. 
[A!te1· H. Bastin. 

40- 45 lb. of ripe leaves ; first to second 
1noult , 24 lb., representing 100 lb. ripe 
leaves ; second to third 1noult, 80 lb., 
representing 240 lb. ripe leaves ; third to 
fourth 1nou1t, 236 lb., representing ±72. lb. 
ripe leaves ; fourth moult to pupatwn, 
1 ,430 lb ., repTesenting 1 ,540 lb. ripe le~wes, 
totalling np to about one ton of 1·ipe lea,ves 
for a complete rearing. The Q uPe'l'lsla ·1~ 
Agricultu'ral Jo~t1'nal, Vol. XXVIII, Pt . .;.1, 

gives a considerably hi.o·lter e~timate­
" For 739 lb. of 1n1~lben~r l e<l,Yes, 70 ]b. 

·' otlS of cocoons are obt<"Linod; 10,000 l·.oco 
give St lb. of si.llc" 
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an• no largt' J>l<llll ai ionx or whit c mulberry 
In'<'~ ; t 11<• f('W cxil:lting wou ld pr oba.bly be 
found in prh·a1 e gc-n<l<'n~ , and t her e would 
lH1 gr<1ct t diffi<·nlty in obtaining su ffic· ient. 
cuttings for ]Jropagation, mH11 after an 
area ha d been planted, a wait of :ay from 
three to fh·e ~-ear· would be nece:l'lary 
bcfor<' 1 hp tree , would be olcl enough for 
stripping·. 

A }>proxima.tely 30,000 lm·yfC may be 
reared from 1 oz. of eggs. I n order to 
a ... ·oid prmnatlue hatc·hing· thr egg· .. ne 
kept for <1 bout si."\: mont11 s in eool ~torage 
at 25--10° F . until ll a t<·h ing is r e quired , in 
order that an adequate supply of mulberry 
lecn ·e: in the proper <·OJHlition ma y be 
an1i lable . The egg: Hl'<' then p lared in 
·pN·ial incttbat or s 'vit 1t a t erupern t nre 
. tar t.in g a t 65 ° F . and ra i:.;ed 2 ° eaeh day 
un t il 77° h; reached a1 wh ic·h t emperatun• 
hatc·h ing take· place. 

J a me ·on (R c>]JOrt on I he T> israses of 
j 'ilk1conns in India, 192~) sta te:-; : 

·· ' ound ·ecd i · e:~cnt ial, bnt the be ·t 
sec(l will g iYe bad result x i f c-areles:-;ly 
reared in un ·uitablc hou ses, eon:-;equ ently 
no :e:hem e for suvp ly ing f;eed can b e 
consjdered satisfa ctjory 1 hat doeH not 
attempt at the satne t ime to improYP 
the rearing.'' 

I t i : extren1ely dou ht ful if : uffiei en t 
egg: or .. . ·ccd " are aYai lahle in .Austra lia 
at the present tin1e for any inerea:P in 
si1kworm rearing, Hn<l it is' c-ertain 1lw t 
those available would b e of mixed and 
nn.·at i :ft~>C· t ory ·trains, and po.·. ibl y xo 

degPn eratcd l'Y ~t1<·h methods of rearing a f; 
h:tYe been e1111>loycd in the pa:t a s to be 
commercially wort hless. I n the event, of 
an attempt being ma,dc to establi ~h 1,1le 
industry jn Aust ra l in it WOll l d be nec·e.·:ary 
to import "' :co<l " for the lHUp01$e. Th.e 

'J' Iu• :><ilk ruuth ( Humh,·x u wri ) l a,·in ~o:; 
it :>< ('I!,' J!,'N. 

f After H . Bastin. 

vric·c of . eed c-lppcm·s to range from et bout 
£2 to £10 pel' omwf'. ;.H·(·ording to : train. 
Owing to the danger of di ·ea: (~x. many 
of whic·h are hNcditm·~·, 1he clo:cst snper­
,· ision ,,-ould ha ,.e to be exerci:ed OY<'l' any 
importat ion.· uncl all seed subjec·t <'d to 
mino:copic f'xamination by experts. 

A loof"<•tio n of t ht· c:n t·on u n f t h e :>< il k ,,·urnt Nhtn' i n~ t he (' n ~·lu:><ccl (lllll : l a n d t lu .- <•ast 
ski n uf t ht• t•a tt•r11illar. 

[ . l} tcr J . cl C' L C'Oil . 
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REARING . 

The following informat.ion is based 
mainly on an ar t icle on sericulture by 
D. Gunn, Acting Government Entomologist 
to t he Transvaal, in the Queensland 
Agrioult1wal Journal, Vol. XXIV, Pts. 
1 and 2, 1!l10, pp. 26, 64. 

" One of the most important features 
t o be considered in connection with the 
rearing of ilkworms is the provision of a 
suitable building, as . uccess primar ily 
depends upon the accommodation which 
is provided. A brick building wit h a 
t hatched roof is undoubtefUy t.he best for 
this . purpo,·e. _L\.n iron building is 
consHlered to be mo t unsuitable. as it 
becomes ,·err warm dtu·ing the day, and 
too cold at night. con ·equent ly it is 
extremely difficult t o convenient ly regulate 
t he temperature. An open fireplace or 
hot-water pipes would be the best means 
of heating such a bui lding . . . If t he 
temperature of the rearing room should 
happen t o fall below 68° F . an orrunary 
paraffin stove could be u ·eel t o raise t he 
temperatm·e . 

" The ilk-worm is not a t ropical insect, 
and att ains the best deveiO})lnent between 
t he temperattu es of 6 o and 77° F. 
Sericult.uralists should, t herefore, remember 
that the t mnperature of a. rearing room 
should not fall below nor cxreed the above­
mentioned limit , as if such should occur it 
would undoubtedly proYe detrimental to 
the worm. and, con equ~ntly . seriously 
affect the quantity and quality of t heir 
spinning:. 

·· 1"'he rearing room houl cl be dry, free 
from draugh ts, with a supply of fresh air , 
and pr0tected from direc1. sunlight. I t 
should be evenly lighted :o t hat the 
progres of all the worm: may be similar , 
becau ·e if it i dark t hey eat little and 
their growth j retarded.,·, 

The equi})IDent nece:sary for 1·earing 
t he worm: is simple, and 1 he more indi. -
pensable items are: 

Ligl1t movable stand: on which t he 
shelv~s are })laced ; the shelves should be 
at least three and a half feet wide, and a 
space fully eight een inches left between 
each :helf. 

A thermometer for regi tering the 
temperature. 

' l,ra v:-> for h old i nu t la<• wor n1:-c- · 1, . ,--. ... . ( 
young wortnR whi<'h h ave newly hat<·h:,r 
~ron1 th~ eggs 1 he nto~1 f.WI·v ic·c·ahl<} an& 
1nexpens1ve tray t.o ur-;e 1s moHq 11 it o nettin 
stret ched over light wooden fram es, twenty~ 
four inches long b y eighteen inches Wide 
After t he wo~m: ha~e at~aine.d a l arge~ 
growth fin e wrre-n et 1tng, fl ve-e1ght1-; of an 
inch , should b e u . ·e<l. '' 

Clean liness is ab . olutely n eces:ary in 
eonnection with seri('ult ure , and all :hed 
et cetera, should b e disinfect ed at frequent 
inter vals. 

'rhe sp ace r equir ed for r earing one ounce 
of egg. and bring in g t he w or1n, t o full 
develop1nent h a. been esti1nated at 1 210 
squ ar e feet. 

' Yhen t he ·wonns ar e f ully developed 
t.hey should b e . ·up plied wit h dry bushy 
bran ches, fr ee fron1 gu1n, upon which to 
spin their cocoons. Sufficien t space must 
be provided t o prevent overcrowding, as 
when t wo cocoons are spun t ogether their 
value is consider a.bly recl.uc.ed . 'l1 he tran .. 
formation t o the }n1pa occupies ·even to 
ten days fro1n t he ti1n e at which t he worm. 
fi rst b egin to spin. 

DISEASE • . 

TheTe are fi ve diseases w hich commonly 
attack the silkw orn1, and several of t hese 
have proved of gr eat. economic in1portance. 

(1 ) P ebrine. T h is disease attack: the 
wol'ln, chrysal is , and moth in all . tages. 
I t is her editary, and t he disease may 
easily b e introduced in t o a clean district 
by n1eans of t h e eggs of infested silkworms. 
I t is in consequen ce of t his disease that a 
m icr oscopic exa1n in ation of the eggs is 
n ecessary . There is no known cure for 
pebrine, and a ll insects should be de troycd 
jn order t o prevent its spread. 

Between t he years 1865 and 1 8.3 the 
annual crop of cocoons in FTanec wa 
reduced by t bis d isca. e fr o1n 57,200,000 Jb. 
to 8,800,000 th . 

Pebrine appeare<l a tn on o· silkwornls no<H 
Alb ury in 1880- 1 883, ~vitn disastrous 
r e::;uJ tl-) . 

(2) F lacherie, or ind igestion, n t 1<1cks 
'"ell grown wor1n~, and the 111ain <·c~uses 
appear to be carel(\SS feeding, poor Y<'llt ihl­
t LOn, dust, and ovon·rowdin a o· 
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(3) Ga.t tiiue attacks the worms in tbeir 
early st ages, a.nd is probably caused by 
poor sanitation. The affeeted worn1s 
should be destroyed, as the disease is 
contagious. 

(4) niuscardine is due t o a micro­
organism, a.nd is thought to en ter t he body 
by way of the leaves ; t.he disease j s most 
infectious. 

(5) Grasserie is another infectious disease 
which causes heavy mortality among 
silkworms. 

R ats, mice, ants, and cockroaches ~re 
serious pests of silkworms in rearing 
establishments. Anthrenus and Dermestes 
beetles also take toll of stored cocoons. 

In a succeeding a.rticle t he handling 
of the silk and its economics will be 
discussed. 

The Collection of Coins and Medals 

DU RING the past few months the 
nnmismHtic coll ection has been 
catalogued and listed, with a v iew 

to bui lding up the incomplete series. The 
eol1ection comprises between nine and ten 
thousH nd coins, tokens, medals and 
decorat ions hom alJ pa1·ts of the world, 
and t1wugh t his is indica tive of a fairly 
rep1·eseutatiYe )o;el'ies, thet·e arc many gaps 
to be fillt>d. 'l'ht) Greek series is small. 
and t hough t here i:s a repr esentative series 
of brass coins, t here a r·e very few of s il Yer 
and no11C> of g-old of this historic civili ­
zation. The Bt·it i sh se1·ies, like,YiS<', i~ 
la cking i11 gold <'Oins . 

The collection is a lso wanting in 
modern <:oins, especial1y post-wnr issues . 
Tlle outstanding deficiency of the medalR 
and decor·ations i s a Victoda C'ross, for 
which nun1bt>r·s of <:>nq niries m·e marl<• 
regularly . 

The collc<·tion of a ncient coins of the 
Chinese Emph·e acquired oYeJ· a long 
pe1·iod of years by Hwong Ping Sing, and 
now in t he possession of this 1\hu;eum, is 
among t hose recen t ly arr·an ged. Th ese 
coin~, numbpr·ing 1,010, are t he choitrst of 
t h ofoie which eamP into the hands of 
Bwong l'iltg SiJl f!.', a Chinese gentlrmau, 
w lt o mn dt> it It is lJw.;ine:-;s to collPtt aud 

arrange coins for enthusiasts who sought 
his eo-operation. Of the rr chon Dynasty 
(700 to 200 s.c.) we have specimens of 
Spade, "'\iVeight, Pu, Knife, and Shell 
:Money, each type being characterized by 
its own peculiar form. The bulk of the 
collection , however, consists of the 
ancient R ound l\!Ioney, v\·hich dates from 
a bout 950 s.c._, and contains issues of both 
eml)et·or·s and r·ebel leade1·s. The Charm 
Coins a r e parti cularly intere ·ting ill that 
they reveal certain old Chinese beliefs 
and custom.· with regard to tJ1e super· 
nat ut·al and exorci sm of evi1 spirHs. The 
Ilorse Coins wer·e issued by gratefu 1 
owners of horses that had served their 
mastet·s faithfully · one owner claims of 
hj~ horse that it would '·hot one t housand 
miles a day" ! The collection also embr·acC's 
('Oins ftom Annam, Japan, and Korea. 

O·wing to lack of space, however, it is 
impossible to exhibit the collection in its 
entirety. At t lw entrance to t he Exhibi­
tion Halls is a small displa~' whi rh is 
<·hanged mont hly, t he best t ha t limita­
t ions of spa('(l pet·mit . That a g1·eater and 
permanent (~xbibit cannot be made is re· 
grt>tted, as such a collection is an essential 
pa l't of even~ impor·tant genPt<11 mu eum, 
and one of l'C<'Ognized intetest and 
<'du cationn 1 n1lue. 
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Leeches 
BY \Y. BOARD:\fAN. 

IN the window of a chemist's shop 
situated in a busy part. of one of 
Sydney's main thoroughfares is a 

prominently displa.yed notice-LEECHES 
SOLD H ERE. A newspaper interview 
with the proprieto1· published some little 
time ago indir.ated that there is still a 
limited demand for leeches, principally 
for the vurpo. e of drawing off bad blood 
from blaek eye.. 'The injured one makes 
his purc·hase and c·arries it away in a 
match box. Our parents, and n1ore so 
our grandparent , knew these worm-like 
animals well and u. ·eel them often but for 
many ~-ear: the praetice has been almost 
unheard of apart from i. olated instances 
and occa. ionally in hospit al eye depart­
ments. In fa ct, when the leech j s referred 
to most of us appreciate the sense of 
adhesion conYeyed by tbe word, particu­
larly in such phrases as '' ·ticking like a 
leech," but beyond that little is conveyed. 

Hikers and picnickers not infrequently 
have opportunities of studying these 
annelids at first-ha,nd. In the darnp. brush 
along the eroek banks in the National 
Park just south of Sydney their unwelcome 
attentions are often forc·ed upon the 
rambler, and after a l:ihower of rain on the 
drier, more open scrub and slopes, great 
numbers of leeches may be encountered 
where an hour previously an odd specimen 
could haT"e been located only with difficulty. 
\Yriting of their seemingly IniTaculous 
appearance after rain causes one's 1nind to 
hark back to some years of very early 
youth when on a hot smnmer's afternoon a 
bee-line was invariably made for ::l nearby 
beach. This beach was approached by 
a track which led down a long grassy slope 
and passed through a perpetually shaded 
copse behind the sand. In dry weather 
there would 1·arely be seen a sign of a 
leech, except perhaps in a damp part 
of the copse, but after a shower of ra.in the 
hillside Literally swarmed with thern. Not 

unu. uaHy t he walk down wa. quite 
comfortable, but, rain falling before the 
ascent was ro1nmenced, the return journey 
meant, running the gauntlet of a veritable 
barrage of small ravenous leeches. The 
long gra~s of the slope h a,rboured them in 
thousands, resnlting in on e's upward 
progress being constantly plmctuated by 
de-leeching activities. 

EXTERNAL CHARACTERS AND SENSE OF 
S)IELL. 

L eeches have two suckers, one at each 
end of the body. The sucker at the bead 
end is q ui.te Sin all, a.nd surrounds the 
mouth, but that at the tail end i.s large 
circular and 1nuscular, has no connertio~ 
whatever with the interior of the body 
and is the principal organ of attachment: 
By means of the large tail-su cker leeches 
anch~r the~11selves to grass and herbage, 
espec1ally 1n dan1p shady places .in the 
vicin ity of water, and are ever in readiness 
to becon1e detached in favour of the skin 
of so1ne uitable anin1al as it pa. ses by. 

An ext~raordinary sen se of smell enables 
th01n to -perce ive the presence of prey when 
still at a considerable di tance ; nor do 
t hey wait idly for what may be a long 
overdu~ meal, but, guided by their 1merring 
sense, will actively search it out. }I~· 
friend and colleague, j\;fr. A. :Jlu grave, 
wTi1 ing in the. e pages in 1923 concerning 
h is exprricnces in the Upper Cbiche-ter 
Valley, tna,kcs the following apt and 
interesting remarks . 

" . .. \Ye had tnan y wet days :md 
dnring t,he r;;l.in the leeches woulrl '·t<llld 
sh ff and straight. on the oTass stems, a,nd, 
on onr bruHhing a,gain ~t them would 
inunerli at,ely faHt,en 011. to US ann 

7 

proce~d 
to suck our b lood. 'l,ltey t.hrivc only J11 

da1np si Luat ion::; ;;tnrl m·e '1mable to t rnrel 
?n dry. <lu.Hf,y Httrf:H·o~, , 0 th<l( it "'ll~ 
mterc!i(.Jng t.o xce 1 hon1 rnt('r the hut '11' 

far as 1.hr Uno of rlamptwss <'XI pn<lt'd, 
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u nd lwJ1 there, pu,t.het.ically wa.ving their 
hends as they sniffed our whereabouts." 

Externa.lly the l€1ech body appears to 
be con1posed of numerous na.rrow rings. 
Five of these rings, known as secondary 
segments, ma,ke up one true or primary 
segment (except a.t the head and tail, 
where the number is less a.nd variable). 

A 1talf-tlozen SJ»cchueus of Linuaobdelht aus­
tr:tlis coUectecl ;tt Parr :tJuatta, ne;tr Sythtey. Tlae 
lar1o;·e t :til sucker (relatively ~more contracted b y 
tlae (treserY<ttiYe) :tntl clt:tracteristic :uanul<~tion 

of t h e l»ody are e le:trly s Ja o ·w••· 
[Photo.-G. C. Cl1btton. 

The lin1its of the primary segments are 
difficult to determine without the aid of 
a strong lens, certain pores and papillre 
serving as a gu:i de to their position. The 
various systems of internal organs are 
m?stly segmentally arranged in accorda,nce 
With the disposition of the primary 
segments . In all there are thirty-four 
?f these primary segments and the number 
1s constant in an leeches that have hitherto 
been studied. In the fixed number of 
segments the leech differs from its relatives, 
the earthworms and marine annelid worms, 
w~erein the number is very variable, 
bemg not even :fixed for a particular species. 
. The following remarks on anatomy refer 
m th~ main to Limnobdella australis, which 

is perhaps the commonest of the forms 
found in the New South Wales coastal 
belt, but may be regarded as fundamental1y 
applicable to the group generally. 

I. .. OCOl\IOTION. 

On land leeches use the suckers to 
progress with a looping motion similar 
to that of a geometer caterpillar, which 
enables t hem to move with considerable 

Voracious buul leeclu~s (H;euuulipsn zeylanica) 
which are ~ such a c urse. in the llanttl rising 
~rounds of Ceylou. ad,·nn<•ing to,ntr(lS prey 
t hnt laas been scelltNl. The tYtlical " looping" 
mo,'eJu ent of l:nul leeclaes generally is well 

illustrated. 
[Afte7· Tennent. 

rapidity. Species normally terrestrial, 
should occasion demand it, are good 
swimmers as well, progressing with a 
graceful writhing action. 

The body is as a rule soft and elastic, 
being capable of ren1arkable attenuation 
and contraction. A specimen under 
ordinary circumstances as thick as a lead 
pencil can penetrate easily the meshes of 
an ordinary coarse woollen sock, and will 
escape from a screw-capped jar if the 
cap be not properly screwed on. 

EYES. 
On the dorsal surface of the segments 

beneath which is the anterior sucker there 
are five pairs of small black spots, one pail· 
to each of the first five primary segments ; 
they are arranged in an arc round the 
anterior end and are placed towards the 
Lateral borders of the segments. The 
eyes, for as such the spots have been 
identified, are decidedly primitive in 
structtTie and are certainly not capable of 
transmitting images to the brain (if the 
speck of nerve tissue at the head end may 
be so designated) as in higher animals. 
They a.re essentially modified sense organs 
and can probably perceive little more 
than the difference between light a.nd day. 
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THE MOUTH. 
'l'o be bitten by a leech or two is not 

very serious or very unpleasant, in fact 
many folks are victims of t heir attentions 
and do not make the discovery t ill the 
animal has nearly ha.d its fill or has 
actualJy dropped off gorged to repletion, 
leaving behind as evidence only a tiny 
skin puncture from which a steady trickle 
of blood may issue for an hour or more. 

The small mouth opening which is 
within the bounda.ries of the anterior 
sucker is sm·rounded by three jaws, each 
of which is flattened and has its free edge 
evenly curved and serrated into well­
defined teeth. Muscles acting on the jaws 
enable them to move through a.n arc in 

Jnw of a l eech highl y magnifie d. 
[F1·om Parker and H aswe ll, a,fte1· Leuckart. 

the direction of their edges, and it is tbeii· 
rasping motion, pressed by the sucker 
against the skin of the prey, that n1akes 
the characteristic tTiradiate leech wound. 

The mouth leads into a Inuscular sac, 
the pharynx, whi·ch is connected by a 

XIII XIV ~ 

cri 

system of radiating mmwles to the body 
wa.n, the action of the Jnuscles being ~IH:h 
as to cause t he pharynx to contract ana 
expand, thus pumping blood from the 
wound. 

THE SALIVARY GLANDS. 

N umerous minute glands discharge their 
secretion t hrough very fine ducts into the 
alin1ent~ry canal in the immediate vicinity 
of the mouth. This substance mixes With 
the blood as it passes into the pharynx and 
has the remarkable property of preventing 
coagulation for a period which may extend 
to months. The immense value of this 
provision is immediately made apparent 
when it is remembered that t he large 
distensible storage crop into which the 
blood flows from the pharynx is able to 
hold sufficient to feed t he anilnal for a 
year or t hereabouts if necessary. The 
ebance methods by which leeches establish 
contact with theii· prey make a long 
period between successive meals probably 
ntore the rule than the exception. 

The in1portant component of the salivary 
. ecretion is an extractible substance, 
which is used in delicate experilnents when 
it i~; rlesirable to prevent blood coagulating. 
Leech punctures bleed profusely because 
Hlnall quantities of the saliva get into the 
wound and prevent t he blood from forming 
t he film which under ordinary cii·cum­
stances stops t he flow of blood. 

THE CROP AND STO::.\IACH. 

The crop is a very large elastic- and 
tilln-walled tube which extends from the 
eighth t o the eighteenth segment. Laterally 
i1J has e.leven pail's of pouches, the last 
pair being of considerable size and 
extending backwards almost to the end 

cr.!/ 

\. semi-tliagranuuatic drnwin~ of a tlissection of L imn o i.Hl e lla nustr:elis f ront the left side shoW­ing the clis t•os ition of the :alimentary c unni. 'l' la e lun~er , ·erti ca l lines hulicnte tlte 11rimnrY 
segments, the s h o rter lin('l'( t h e se~o1~dary se~uu•nb;. n , anus; c r. I, _fir:d diYerticnluJn of <'1'011; 
c r. 11, Jn~t tlive rtic uluua elf c rotl; d.J., J:l'\'\"; Jlb •• Jl ha ryn.~: p.s .. p ost('rtor s u t•ker; rct., re<'t nut. 

st., storunch; v .l.j., Ja"'· 
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of 1 he body. rrho blood ::;tora.ge capacity 
is t .hu~:; a, high percent.a.ge of the internal 
volmiw of t ho a.nitna.I. 

The crop conununicate~:> with a small 
slender stomach by a, t iny aperture through 
which the stored blood filters very slowly . 
Digestion of t he blood takes place in the 
stomach, where it undergoes an imn1ediate 
cha.nge of colour fron1 red t o green. The 
stoma,ch leads into a short intestine and 
thence to the anus, an inconspicuous 
opening on the dorsal surface b etween the 
posterior edge of the hinderinost segment 
and the caudal sucker. 

DEVELOPMENT. 

Leeches are hermaplll'odite aniina ls, 
t hat is to say, a complete set of In ale and 
female generative organs is present in 
each individual, but ripeness of the 
elements at different times prevents self 
fertilisation. 

In many land leeches the eggs are 
deposited in a cocoon which is originally 
formed as a.n exudation fro1n the outer 
surface of segments nine to eleven; the 
exudation dries an d toughens to s01ne 
extent a.nd en circles the three segments 
as a ring. Having forn1ed the cocoon ring 

B 
.<\ le-ech co(•oun. A , entire : B, in section. 

[F1·om Parker and Haswell , <£fte1· L euckarL 

t he leech proceeds to deposit within it 
eggs, male elements received fron1 another 
leech to fertil ize the eggs, and a quan tity 
of food for t he developing young. The 
ring with its contents is t hen worked off 
the body over the head end, and when 
free t he two open ends cJose up, efficien t ly 
sealing t he contents. Development pro­
ceeds and ultimately results in t he forma­
tion of juveniles resembling closely t h e 
larger adults. When sufficiently progressed 
t hey escape from t he cocoon and commen ce 
to fend for themselves. The whole process 
of cocoon formation is vm·y similar to that 
of the cart hworm, which is also an 
hermaphrodite animal. . 

Not nearly all leeches make a cocoon , 
some species si:rnply depositing their e-ggs 

in an agglut inated 1nass upon a convenient 
stone. Others carry the eggs about 
adhering to t.he ven tra.l surface of t he 
body ; in this po::;ition the young hatch 
out and when liberated from the egg 
r emain attached to, ancl sheltered by, t he 
parent for some tim e. 

BREATHING . 

Leeches do not breathe with any specially 
modified structure t hat is comparable 
with t he lung of higher groups, and only a 
few aquatic species have gills along each 
side of the body . The general method of 
respiration is directly through the skin, 
u t ilizing t he numerous exceedingly fine 
blood vessels which ramify through it. 

T'''O ftne ~xnmJ•Ies of Pontobd e lla utu-ricatu front 
tht> i\1 t-d i h•rrn n t·n n. All t h e S Jiecie:s of Pontob­
d e lla nrt> nutrint:> :;nul :a1t:u·k sh:trks ancl rays in 
nanny Jutrt s of t h t• " 'oriel, iuchuliug t h e 

:\ustrnlinn sens. 

[Photo.-G. C. Glutton. 

MARINE AND FRESHWA'l'ER LEECHES. 

The ordina,ry la.nd and freshwater forms 
w hich attack anilnals only intermittentl; 
and when gorged with blood drop off their 
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prey, could scarcely be referrerl to as true 
parasites. There are,. ho~ever, a number 
of aquatic leeches whteh hve perma~ently 
attached to their hosts and thus JUStly 
deserve to be referred to as parasites. 
Certain species favour freshwater fishes, 
and the well-known genus Pontobclella 
parasitizes sharks and rays. 

Branahellion is another interesting genus 
habitually adhering to the skin of the 
skate and 1narine fishes. It is not unusual 
to discover a fan1ily of t.hese leeches 
localized on a small area, of t be skin of the 
host individuals in all stages of growth 
being represented. Respiration is per­
formed by a series of short delicate out­
growths or gills placed along each side of 
the body and in this respect the genus is 
almost unique a1nong leeches. 

These aquatic parasites have powerful 
posterior suckers, but the lnout.h, instead 
of bejng surrounded by an antenor sucker, 
is situated at the end of a short retractile 

~ piercing proboscis not anned with jaws. 

PHLEBOTO)IY OR BLOOD LETTING. 

Leeches and their blood-sucking habits 
have been known from very remote times, 
being frequently referred to in ancient 
literature. Possibly their use for this 
purpose orjginated with the Hindus and 
the knowledge was carried to otb er 
countries ; on the other hand, it is not at 
all improbable that the art arose 
independently in several places. The 
earliest references, however, to this method 
of blood letting certainly refer to the 
Indian region. The Sanskrit System of 
:Medicine of Susruta, written 2,000 years 
ago, explains in careful detail the art of 
selecting and using leeches, and the 
technique therein described has been 
more or less closely followed by more 
recent writers. 

During the nineteenth century, particu­
larly in its first half the traffic .in le~ches 
in Europe attained enor1nous d1menswns. 
It is recorded that jn the year 1832 
57,500,000 were exported to England fro1n 
France so that the leech fanners and 
merch~nts must have carried on an 
extremely lucrative business, as a high 
percentage of those placed on tbe market 
were raised artificially. The great demand 
for the annelids had so depleted the 

na1~ural Ho urecH of :-:; npp1 y 1 hat hirtulini­
culture as a n1eans of coping with the 
requirenlCntH was of necessi1 y extensively 
resorted to. In this rnanner leeches were 
also raised in England, but not on a scale 
comparable with that in France. Marshes 
were constructed for t he purpose in the 
Gironde and other districts of southern 
France, and in the neighbourhoocl of 
Nantes leech farm~ were common. 

Dealers classified the worms principally 
according to weight, to increase which 
dishonest 1nerchants were quite prepared 
to resort to t he subterfuge of gorging the 
leeches just before sale. Tbe European 
market received supplies fron1 as far afield 
as Africa, Syria, and Egypt. 

In the last fifty years rapid adva.nces in 
medical knowledge have gradually lessened 
the de1nand, so that today, leeches, the 
use of which probably antedates written 
history, are sca.rcely known except for an 
occasional encounter in the bush or when 
peered at through the glass of a museum 
showcase. 

Despite unpleasant associations that 
leeches may conjure up in the mind, an 
unbiassed observer could sca.rcely deny 
that they are beautiful objects. The 
lithe supple body is, in ouT Australia.n 
species, often n1arked with pleasing colonr 
combinations, en1bodying n1ostly browns, 
greens, and yellows, the patterns being 
most frequently longitudinal stripes. 

" So beautiful are they that the fastidious 
ladies who adorned the salons at the height 
of t he leecb-n1ania, during t he beginning 
of the nineteenth century, used to deck 
their dresses with embroidered leeches, 
and by repeating the design one after the 
other, constructed a chain of leeches 
which, as a I'ibbon, was inserted around 
the eonfines of their vesture. '' * 

SOME GENERAL CONSIDERATIONS. 
Few travellers have visited tropical or 

sub-tropical cJin1es and failed to bring 
back wit~h tlJein tales, often graphic, 
sometin1es grues01ne, of experiences with 
leeches. Fr01n among many accounts two 
quotations are chosen, one referring to 
the EHH1,, the other to a locality in our own 
country. 

*Fide Sir Arthur Shipley's historical preface to 
the llincd1'i-t ect volume of Th e Fauna of flritislt 
Inclia. 
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'l'<' lltH'n t in his Hplendid work on 
('r:rlon ha '. muth to H<1Y of their aetivities. 

' ' 
.. Of a ll 1JIC plagues whirh beset t.he 

1n1Yellcr in the rising ground: of Ce~rlon , 
the most detested are the land leer he:-; . 
Horses a.re driven wild by them, and Hta1np 
the ground in ftuy to_ shake thorn fro~n 
their fetlock: , to wlueb 1 hey hang m 
bloody tassels. The ba~'e legs of the 
palankin bearers and ?oohes are a. _favour­
ite resort : and, thCir hands be1ng too 
much engaged to be spa.red to pull them 
off, the leeches ba ng like bunches of grapes 
round their ankles ; and I have seen t he 
blood literally flowing o'er th e edge of a 
European'· .·hoe fro1n t heir innumerable 
bites .. . during the n1arches of troops 
in the 1nountains . . . the soldier. , and 
e. pecially the ~Iadra~ sepoys, with the 
pioneers and coolies, uffered so severely 
from this cause that numbers of the1n 
peri hod.'' 

And again, this t ime fro1n Semon, 
writing of h is excursion to the Upper 
Btunet t River , Queensland. 

"Nor was the fauna of thi s Cania .·crub , 
which, however, I have not closely studied, 
identical with that of the common brigalow 
scrub near the B tunett, . ince on coming 
home frmn our ride several of us h ad blood 
on our clothe.·, and on undre.·l':ling we fonnd 
a nmnber of l eeche~ which had crawl ed 
up our bodie.· during otu r a1n b les through 
the wood ... rrhey are, howcvet, a perfect 
curse in the forest s of the East ln<lian 
i. lancl:, and abound likewise in the woods 
of the Austral ian coast~, and they were t he 
plague of m y existence during m y st a.y in 
the tropical forests of Cook town. " 

Leeches are not aH a rule mueb larger 
than two or t hree inches, but in Sout h 
America there iH a marine form reputed 

At t he reqneRt of ~Ir. f'. BntTrtt, 
Ilonorar·y (hg;anis<'I' o f t h e Fisherir~ and 
Fau na Exh ibi tion , held i 11 l\Iel hon rn<' 
from ;;i h to 7 th April. in a id of 
thr fnnd~ o f t he :\1<:'1 hournP and Queen 
Yi<·1o t·in Hmo~pitH l l-;, a nmHbPt' of <•xh ibit~ 
W<'t'<' xPnt to l\ f <' l hon r·tH' in chill'ge of 

to haYe a length of t,wenty inches or 
more. 

Limna.Us nilotioa, a small slender species 
widely distributed in Egypt, Palestine, 
Syria., and Persia, has habits which make 
it a serious inconvenience to man and 
beast and jt is quite capable of causing 
death. The Talmud describes it as " a 
most dangerous leerh " ancl issues a 
warning against drinking from rivers and 
pools. Unable to pierce man's outer 
.·kin it .·eeks out the ·ofter fl esh of the 
mouth or na ·al p as'ages, and onc·e 
established therein, instead of falling off 
when satisfied , remains attached. Some 
ran be easily removed, but others in 
po itions difficult of access have been 
known to set up a perpetual hremorrhage, 
which ha.· resulted in anoomia terminat ing 
fatally. The nat ives, who know and fear 
t.hese leeches, carefully strain drinking­
water before using. 

There i an interesting referen ce in the 
Pali work .. The Questions of King 
Milinda " in which t he leech ls upheld as 
a paragon for those who would imbibe 
truth. 

' · .. . just aH the leech, wheresoever it 
is put there holds on tight, drinking the 
blood, . o ·houlcl the .·trenuou Almsman 
(i .e., ·priest') roncentrate on a theme of 
t hought., drinking the ambrosial dra ught 
of D eliveran ce (i.e., · Sat,ation ') ." 

In the l\Iiddle ~\.ges and later, physi('i:tns 
were commonly referred to <1H leecJJOs, 
and some writer. have facetiously suggested 
that analogy of outlook caused Uti :-> 
widening of the u ·e of the name. However, 
a study of the history of the word in its 
various meaning· shows that i t wa. 
probably the reYer ·e proce. ~ that actually 
occurred, that i., the worm ca me t o he so 
called from the frequeney of i t~ use by I he 
physirian or lcc<·h. 

)lil-;s .Joyce Al lan, i\ l-;sista nt in Con· 
<"hology. \Yhil<' in t hr sonthr r·n C<l pi1nl. 
l\Ii~s Al lan d<)lin~ r·ed led urC's, an<l 
1ook th E> oppol'tuni t ,Y of <'xarntn tng 
1he <:on t hologieal <·ollN·tionH in t he 
N a t i oll<ll l\hts <• u m a n<l of doing Romt~ 
nwrj IH' collecting. 
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Ernst johannes Schmidt 
(1877-1933). 

THE regrettable news has just reached 
Australia of the death of Professor 
Johs. Scbmidt, D.Sc., Director of 

the Carlsberg Laboratory, Copenhagen, 
Den1nark, and a leading figure in the 
Conseil International pour !'Exploration 
de la Mer, a branch of which he hoped 
would be formed in Australia some day. 
Professor Schrnidt was a brilliant fisheries 
investigator who inaugurated and super­
vised a tremendous amotmt of detailed 
work (such as count ing the vertebrre, 
fin-rays, and scale-rings of even the 
smallest fishes) to distinguish the ra.ces, 
growth-rate, migrations, and distribution 
of commercially in1portant fishes . Sin1ilar 
work will have to be perfor1ned in Australia 
before we can progress Yery far with our 
own fisheries. 

Professor Schmidt is best known for 
his resea.rches on the freshwater eels of 
the world ; he was particularly interested 
in Australian species, and had just com­
pleted a.rrangements for securing New 
Gtunea specilnens. llis writings, published 
in several languages, over a period of 
thirty years, cover such subjects as 
fisheries, larval fishes (notably sunfishes), 
the eel problen1, local races of the Vivi­
parous Blenny, fish-marking experilnents, 
botany, physiology, and genetics. He wa,F; 
presented with the Agassiz medal by t he 
National Academy of Sciences, U.S. 
.America, and, in 1930, was awa.rded the 
Darwin medal of the Royal Society for 
his oceanographical work and his genetic 
studies in animals and plants. 

On tw-o occasions Professor Schmidt 
visited Australia, when he was admired 
for his quiet and unassuming manner : 
once, jn 1926, when on a six months' 

survey of the Indian a.nd Pacific Oceans 
and again, in 1929, with the Dan~ 
E xpedition. The trawler Dana (360 tons) 
wa.s one of several research vessels employed 
at various times by the enterprising 
Danish Governn1ent in collecting specimens 
for study. Early in 1929 she came to 
Sydney from New Zealand, on ~er worM 
cruise. Professor Schmidt was In charge 
and, at a. reception given here b_y t~e 
Governn1ent, said : ' · I cannot disgUise 
my surprise t o find that, although there 
is ample evidence that Nature has endowed 
Australia with an abundance of good food 
fishes, you are import.ing 1nore fis~ tha:e 
you are catching. Can any greater eVlden. 
be found for t he necessity for the systematiC 
investigation of your waters~ I h_ope_to 
see in t he near future an in vest1gat•o~ 
vessel or vessels carrying out work of tbi 

,d "th keen nature and I look forwar WI .11 
anticipation to the tin1e ~hen you ;,

1
g 

have a 1narin e biological statiOn, cond~c ~11 
research into fisheries problems. d that 
sure you will find as we ha Ye foun ' e 

' handsom such investigations pay c: 

dividends." . of tbe 
At that tin1e l\Ir. T. C. Roughle)' resent 

Technological Museum, and the P t]le 
writer were in ··..-ited to accompanYt.ons . t. O'a l • . 
Dana on her Tasman Sea 1nves 10 Ne'r 
Two cruises were 1nade between d and 
South \Vales and Lord Ho_we Islanbut a 
between Sydney a,nd Br1sban_e, ssible 
severe cyclone rendered work 1111P0 erous 
for so1ne days. Nevertheless, ~l:f froJ11 
extraordinary fishes were dredg~ tbese 
deep water off our ~h:ores an, tentioD 
specimens a,re now recmvtng the flt 
of European specialists. L:E1' 

G ILBER,T P. 'VIII'f . 
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Notes and News 

)fi~l' Ehd<• Dnl nwll, B . .A., Dipl.Ed., ha~ 
be€ln appointNl to tlH' position of Scien­
tific AssistcHd in the Department of 
Ethnology of 1 hiR J\Inseum. nfiss Bramell 
has dcn>trd con~id<>rnble study to th<.' sub­
jects of <lnthropology and ethnology, 
partirn1arly _sociology, :-~nd in the near 
fntnrr we ho}H' i o 1n·esent to our readers 
<'Ontl'i but ion~ fl'om her pe11. 

~:· ~· ·!\· ~· 

:Hr. F. ~\ . :\IrX<•ill, 7.;oologist in charge 
of the Dep<ntment of Lo,Yer Inverte­
hratrs, has been a ppointecl to the Com­
mittC'e of the Xature Study and Horti cul­
tural Bullrtin. <1 ~n pplPment to the Educa­
tional Oazrttr is~twd b~· the Department 
of Education of this State. Interest in 
marine zoology hM.; g1·own considerably 
of late, <1nd 1\lr. ~IcNeill's objecth·e will 
be to Hssi~t in supplying information on 
this ~mbject. 

* f:· -x- 7:· 

During his rP<:ellt vacation on Lord 
Howp I slnnd, 1\lr. A. A. Lh-ingstone, of 
the Dep;.utmc'nt of Low0r Invertehrateii;, 
mad<.' <>xt<•nHivP zoologica 1 collections, 
espeeia lly of eeh inodermata, or sea­
urc·hinH. T n tlH\ phylnm particularly 
mentimwd, 1w coni imwd the work ini t i­
ated by Dr. H . Ly111an Clar·k, of the 
)fuseum of Compm·atiYe Zoology, Har­
Yatd. in collal>oJ·n1 i011 with him1-;elf a year 
or ~o ag-o. 

-j:· 

'l'htou~h i ht' <.:onrtesy of the Royal 
A~o-j ('111 tn rn 1 Sod t•t y of .X ew Son th "\Vales, 
the :.\lnscum was enabled to plac<' an 
exhibit of ins<>ctivorom; bhds and Yenom­
OUR snak('H in a pt·ominent position in 
the? Agricu ltural IIall at the Easter· Show, 
just con<.:Jnd('d. 'fhc exhibit was prepared 

witiJ the object of interesting the primary 
producer in particular, and it contained 
~pecimens of the "\Vhite Ibis, Barn Owl, 
:Xankeen Kestrc>l and other birds. \Vith 
t1wse we1·p bottlf:ls showing the food con­
t<>uts of the stomachs, crayfish, wood­
bor·inp; grn bR, p;1·asshoppers and centipedes 
being j11 gTPHi t:),·iclenef:l, these forming thc> 
major portion in the dietary sea le of these 
birds. "\Vith the venomous snakes were 
labels and diagrams showing the dif­
fen'nC('S bc>twe("'ll bites of ,-arious typical 
spc>cies and the methods of applying liga­
tUI'('S in tase~ of bite. The exhibits wt>re 
<llTanp;t>d by nir. J. R. Kinghorn, Herpe­
tologist and Ornithologist. 

* * 
~Ir. 1.\>Ielbonrne Ward, Honol'ary 

Zoologist, whilst in Papua and the 
·l\Iandatc•d TPrritory of Kew Guinea did . . ' a consHlei·:t b1e amount of zoological col-
lecting. "\Vith <.:ustomary regard for the 
eollpctions of t his :Museum, he generously 
presPnted a large quantity of extremely 
inter(~sting 1naterial. 

* 
Hecent Yisi tors to the .Museum include 

l\liss L. E . Clwcsman, en 'route to Papua 
to collet't i n sects for the British l\Iusenm; 
"l\Ir. G. Bout·nC', t.Jnhersity of \Vf:lstern 
A nstrnlia, who is inYestigating the 
adrenal glands of marsupials, and exam­
ined the spirit spedmens in our col­
le<.:tion ; Dr. C. ll. Edmondsou, Bishop 
:Museum. llonolulu, who js interested 
p<H'tkuhnly jn fi shes and crustaceans; 
D1·. J nmes Dunlop, formerly Commis­
sioner of the Scottish :Northern Light­
house St'I·vicP, who called to enqnirt> 
1·Pga rd in g A n stralian sea birds. 
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Reviews 

GULLIYER ~~ '!'liE B USJI: 'VAXDERI);'GS OF 

A~ A {l,''fltJ.Ll.\.~ E~'1'0)10LOGIST. Ry 
II. J . ('nrtrr. (Angm; and Roberhwn, 
Ltd., Rydnt>y, 19:~:3.) 8vo., l)p. :23±, 
i l1 n. tt·a ted. (j, · . 

TltiH tecent eoniri bution to Australian 
entomology des<.:ri IJes the collecting ex­
periences of t lw u nt h or 1 hroughout Aus­
tntlia during tlte past fifty years. )!1' . 

Cal'ter is well known in scientific eircles 
fo1· his many contd butions to the journals 
of leal'ne<l xo<.:ietie · on systematic 
entomology !'elating to the ol'der 
Coleoptera U~t>etles). Tie is the1·efore 
well fitted to write on the .'ubject of col­
lecting, fot· there £ll't' pt·obably only three 
o1· four entomologists who ha\·e had such 
experiencP in the field. The headings of 
the chapterH indicate the wide scope of 
t he author'::; co llPcth1g acthities, viz. : 
Collecting iu General aud My Start in 
Entomology; Sydney and the Uounty of 
Cumbel'land ; 'fhe Blue i\Iountaim.;; 
Coastal New South \Vales; llighland 
Rain-fo1·ests; Alpine Australia; Inland 
~ew South 'Vale.·; Yictuda · South Aus­
tralia ; Tasma u ia; Queensland ; \Yestetu 
Austral ia. Each collecting locality 
l'ecei Yes dne conf.:iideration from a col­
lectol"s point of Yiew, its topogt·aphic 
featutes and those of the outstanding 
flora aud fa u11a al'e di ·cussed, togethe1· 
with the beetles sectn cd. The auth01·, 
gifted with a fa<.:ile pen and endowed 
with a knowledge of his subject that has 
placed him among t he leading ento­
mologi st~ of the Common wealth, has 
given us a book pl ect, ant to tead and 
c:outai ni11g a ,,·pa I th of infot·matiou not 
readily fonnd t•h;cwlH•re. The addition 
of a ptcface and an index would ban• 

Htill further e11ht-tuccd the value of a wol'k 
npoll whidt au1hor and publishets are to 
lw <"Ollgrntllhlte?d. A.M. 

THE J{,ABBI 'I' :\lK~ACE I~ At:STRALlA 1~ 193:~ 
A~n 'r u m WAY Ou-r. By David o 

l, 

Ste?cld. (Sydney, 1932) . 6d. 

Ftoin all quattet·s co1ne t·eports of tlw 
grC?at damage which the 1·abbit is now 
doing to our pastures, and the ptoba· 
bllity t hat tht' posi tion will become more 
acute nnleR · effecti\·e measures are taken 
to mitigate the pest. The rapid increa!;c 
in thC? ntbbit population is ea~ily 
explained. .A. succession of good season 
has fa You r ed prolific breeding, prices for 
carcassc>s n.ud skins haYe been low. so 
t hat t1·apping ( neyer a satisfactory 
method of t·abbit desttuction ) ha~ uot 
been a popnlat· industry, and., on account 
of t he depn•ssion, landholders have 110t 

been able to cope wi t h t he evil. 
lVIr. David G. Stead, formerly Special 

Rabbit l\'l en aee Commissioner to the 
Goyernment of .New South Wales, is the 
n ntho1· of thP booklet which deals with 
the val'ious aspects of the rabbit problem 
and th e many remedial measures which 
have been tried. lie advocates the u c 
of cyanogas as an effecti,·e fumigant 
which can be ns('d at a comparath·ely low 
cost. lie points ont that the rabbit's 
buiTOw, \\·hich is its forh·ess, can. by the 
usC? of cyH nogas, be ttn·ned ngainst it and 
be?come its g1·a ve. 

From th e fads adduced by the anthot' 
it UO('H HPem a~ t hough t he emploJm~ui 
of cymwo·a s tOiuhjued with effect 1' '(' 

fenci{w n~d J)I'O t><>J: ly constructed gatr~, 
h • I,~ 

woulcl <'lhlhle the settlr1· to cle<H· 1
.' 

hoJdi11g and, if a co-operative effo1t 1 ~ 
n1<.ule. Ut<>t·e ;H·<\ hopt>x th<1i tl1 e pe:;t .UtilJ 

be IIPlcl in tlwck.- C'.A. 


