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The Platypus Group 
Life History Exhibit in the Australian Museum 

By ELLIS TROU GHTON, C.M.Z.S. 

E
\'ER ~in ce the p latypus wa s d is­

coveJ·ed o n the ITawkesbtn·y Rivet 
near Sydney in 1797, wol'ld-witle 

interest has been !-ihown in t he dome~tic 
life of t he 1·emm·kn ble creatln·e. which i :-; 
displayed in <I eta i I for the first time in 
a new exhibit i n the Anfo;tn1lian 1Insenm. 
Because of its pec.:nl it-n· ~ldaptations for 
a semi-aquath: and bnl'l·owing existeiJcc, 
the platypus soon be<·ame known to the 
colonists ns a " Duc.:kbill '' or " Duckmole '' , 
while 1he o t·iginn l Latin name o f 
"paradoxus" l'efetTe<l to the eont1·acliction 
of the s upposed "bill", fnl'l'ed bo(ly. a n d 
1·ep01·tecl egg-laying hab it, not genrJ·ally 
J·egarded as })]·oven un t il 1884. 

Thel'e i s n othing bird-like, however. 
about the s mall, 1·onn<led egg s hown in 
the neat by case, fm· i t ha:-; a leathel'y 
ancl tomptel-l~ ibl c inRtead of a brittle 
shel l. AR cl e;u·ly :-lhown ill t he group 

• Pho togr·aphH l1y c·ourt<•:::y o f '/'he Sy c/IIC.IJ 
JJ m·nlng If e1·ctld. 

exhibit , 1he ''b ill'' i ~ not han l <liHI dnd:­
li ke, but isH d ua ll y made np of the modi lire! 
no1-3e n JHl lipH. The beautiful coat i:-; seal ­
like, a nd the bocly is "l'lb-eam-li ned'' l'ot· 
swimmin g, wh ile the bea\'eJ·-likc iail i ~ 
spedn lly adaptetl for diYing operat imt~. 
The 1·emnt·kable hand-web i s <11!-io re1·y 
differ ent to t h<l1 o f any bil·d's foot. ('Oil ­

sis1ing or an <'XtPnsion of the palm whitlt 
make!-\ a pel'l't><·t l-\wi mming padd le. hut 
<·an he folded mHle•· to f1·ee the li u~e t·!'\ 
and na il !-\ when walki ng 01· diggh1g. 

The pln t ypn!-i i!:; actually one of t IH' 
most p1·imH ire yet J·emal'kably mod iHe<l 
of funed animnlk, and , "·ith t ue spi n~~ 
ant-eatet·f'\ or so-callecl ''na ti,·e pot·cn­
pi nes" , affor <ll-\ .A nstJ-a1 ia the zoologic.:al 
di:-;1-inC'tion of had.>om·ing the only egg­
lay ing mnmnutl s 1i ving tod<ty. The 
ancient ol'igin of these an imal~ is ~llown 
by I'Cptil ia 11 i ra ees in 1 he !';kel etou. but 
the ~u('kliug of yonng atHl the ait··bi·eath­
ing hal.>i t. di~pla;vrd h~· the exhi bit, pro\'e 
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the platypus to be a l t·ne mammal, 1·ep1·e­
sentinp: t he lowe!-\t ot·<l er of man·~ c:la~ . · 
of t he an ima l worl<l. 

Beca nse of 1 he gene1·al intel'est attach­
ing to thi unique Austt·alian creature, 
special planR were made some time ago 
for t he preparation of a group to d i. play 
every phase of the life of t he platypu. 
from the egg to m c-1J ul'ity . The animal 
inhnbits t he coastal and mountain 
waten; of AuRtra lia and T;u.;mania, but, 
because of the local interest of its first 
di~cove l'y, an a ppa·opriate setting wa~ 
cho~en on a tJ·iuntary o f t he Wollondilly 
River. in tlw Bu rrngorang Valley neal' 
Sydney . 

A tonHide nll>J e amount of field-work i s 
entailed in t he preparation of such 
gt·onp~, nn<l MuH<'um pa r ties visited t he 

. I 11 f'Jii<II'.(Jf' d riew of the wa lk 
illff o11imal, .~ ll owiug ll o1c flt r 
lialld-tcdJ.<; arr> fo lcl t'd under 
'l r11f' ll woll.'ing, or digging . 
'JIItf• fo ruf!ing frmo 1e 1ws left 
111011 111 -0ld, furred young in 
tlt e 1)1(rrow. Contin ued . eoling 
of the Jl(· .~t an cl barric·ading 
of tltP tunu fl 1ritll '']Jug8'' of 
r•a r/11, 1w r(' wor u t 11 e }Ja t eh 
$;('('11 on the tn)1(;el-1ilre tail. 

loen tiott ~eYeral times to m ake 1 he nece. -
~<ll'Y ouset·vntions and obtain sketches, 
n n<l Hnch ncce:sol'i e. a. plants, reeds, and 
t·h'e t· peub1es to prodde a faithful r epro­
dutlion of t he natural setting. The 
actual arrangement and construction of 
t lw habitat g1·oup was carried out by 
:Jfl ·. 11. S. (hant ( hief Taxidetmi~t), 
w ith the a id of hi . two a. s i tcmt~. :llessrs . 
. J. ll. \Vt·i~ht nnd W. Ba n1e ·, and t he 
completed work now open for in pection 
]H·o,- id e~ an in~1t·ucthe example of skilful 
pt·epa t·at iott, wot·thy of any museum in 
t he wol'ltl. 

The real iHt i c effect of the setting was 
enh nn ce<l by t he versatile work of 'Miss 
Ethel A. King, t he well-known Australian 
arti.·t, who painted t he background ftom. 
he t· fi eld sketches, and a lso provided much 
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assistance in the colo1·ation of va1·ious 
access01·i es, sucll as t 1·ees and folia ge. The 
tedious and exa cting natlne of such 
gtonp- wol'l~ i s indicated by the fa ci tha t 
one h ee took t lu·ee months of almost con­
tinuous wol'l~ to repl'od nee, each leaf 
being handled t welve t imef.i . Throt1ghont 
t he work of installation the al't.istic 
advice and assistance of ·uiss King we1·e 
in\7aluable, as on many past occasions 
when heJ· effo1·ts have ea1·ned th e appre­
ciation of the Uusemn authol'ities and 
staff. 

Accm·acy of detail in 1·eganl to the 
nattn·al history of the strangely modified 
mammal was of pat·amotmt impol'tance 
for the group, and this was assured by 
the willing co-ope1·at ion of the worhl 
authority, Mr. Ha1·ry Bun·ell, O.B.E., 
C.M.Z.S., F.R.Z.S. Alt hough many 
scientists have studied the internal 
anatomy of the platypus, no ot he1· 
nattu·alist had attempted t he detailed 
1·esearch of its life histo1·y supplied by 
t he autho1· of The Platypus ; and :M1·. 
Grant considers himself f01·tunate indeed 
to have had the benefit of 1Yh·. Bun·ell's 
exceptionally qualified advice dul'ing the 
final stages of pl'epara tion. 

The excavated par t of the group di !:>­
plays a plan of breeding bulTows, con­
structed by females only, which may be 
from ten to sixty feet long, but are never 
more than fifteen inches below the sut·­
face, winding upwards to avoid flooding, 
which accounts for occasional unused 
under-wate1· entrances. A cul'led-up 
female is shown in the ''b1·ooding" posi­
t ion of semi-hibernation , when the eggs 
are enfolded against the b1·east for the 
fortnight of incubation during which she 
remains sealed ·within · the nesting 
chambel'. Anothe1· female is supporting 
fortnight-old t wins which have been 
suckling horn the enlarged bt·east -pOJ·es, 
teats not being developed as in the mar­
supials and higher mammals. 

Nests may be of leaves, willow-switches, 
or of reeds c1·ushed by the animal's jaw., 
and the damp a1·eas seen in front of the 
nesting chambers indicate the " pug" of 

~pecially knead ed HOil whi ch is 1wessed 
in to f01·m a ba1·1·ier in various pa1-ts 
of i hC' btu'l'OW. 'l'he exposed bulTOws also 
demonstt·ate t he 1·emarkable instinct of 
the platypu s f01· avoiding older tunnels 
as well a:s solid object s, aided by the 
sensitivity of the ner ve-charged snout. On 
t he extl-eme left a fot·aging female is 
descending hom he1· burrow, in which 
mont h-old furred young 1·emain wit hin 
t he nesting chambet· , t·epeat ed sealing of 
which has wo1·n t he ba1·e patch on t he 
h·o,vel-like tail. The walking action of 
the forelimb i s also sho,.vn in which the 
webbing i s folded buck unde1· t he palm 
as in digging, while t he ·weight is actually 
supported on t he knu ckles. 

In a 1·e:1listic pool on the right t he 
swimmi11g and feeding habits are shown 
by two of the males, which a ctually live 
apa r t at g.l'ea ter distance clul'ing t he 
ln·eecljng season, occupying 1·oomy 
hollows beneath tree-l'oots, in which they 
a1·e later joined by females a nd youn g. 
A subme1·ged animal shows the use of the 
flatt ened ''bill" in sorting out the diet of 
wo1·ms, s hells, shrimps, and aquatic 
insect s horn t he ooze and rocks of the 
l'ivet·-bottom, and the sensit ive nature of 
t he snou1 may be gathered fl-om t he fact 
tha t t he eye and ear 1·emain closed within 
a facial gt·oove while the platypus is 
digging, and feeding unde1· wa te1·. The 
poi son-sp1n, which is developed only in 
males, ca11 be seen on the ankle of t he 
feeding animal while the a ctual poison 
syst em is shown in a nearbv ca se. The 
animal at the s tnface is in u the attit ude 
adopted when masticat ing the catch, with 
the facial groove open so that i t may 
listen and scan the banks. It also 
emphasizes t he point that the platypus 
is not tl-uly amphil>ious, as submersion 
ave1·ages little more than a minute. 

Apa1·t horn the instn1ctive natu1·e of 
the exhibit, the typically Australian 
setting and atmosphe1·e achieved by the 
:Museum prepa1·ators and the art ist have 
been the subject of much public admira­
tion, especially of t he watet· effect s con­
trived with glass and al'tificial reeds, 
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with ft·oth and debl'is from a small 1·apid 
caught a long t he bank. An inquisitive 
soldi er bird watches from above, and a 
king-fishe1· from a d ver-snag, while a 
lizard. dragon-fly, and even bull-ants, 
complete a pict ure which must closely 
resemble t he place of origina l discovery, 
on the Hawkesbury , a bout 140 years ago. 

The enth e display fo1·m a most 
impOI·tant addition to the hall of habitat 
groups, pre. enting the unique .Aushal ian 
platypus t horoughly at home in m1t ural 
surroundings, and repre enting a. l1igh 
standard of museum achievement in 
which those conce1·ned may justly take 
pdde. 

A Platypus Stamp 
By K. N. ALLEN 

A.nimals, if sufficiently striking, are ve1·y 
suitable for use on postage stamps, and 
Australia, with its quaint and interesting 
mammals and birds is fortunate in having 
a wide choice of such subject s. The 

I 

' 
f 

~ ~:v-;.~"~"J 
kanrral'OO koala lyre-bird, kookaburra, 

b ' ' emu and black swan have all graced 
' issues of Australian stamps, and now a 

ninepenny stamp bearing an illustration 
of the platypus makes its bow to the 
public. 

In 1880 Tasmania made use ou it · duty 
stamps of a charactetistic study of a 
platypus, but only recently ha~ it 
appeared on a postage stamp, although 
one was pt·ojected in 1931, 1933 and again 
in 1937. No more typically Australi au 
subject could be chosen, no one of greate1· 
zoological interest. It is interestin g, too. 
t hat its issue should occur in the yeat• iu 
which the platypus habitat group in th e 
Australian Museum was completed. 

The rostal Department states: 
"Although most Austr alians are famma1· 
with tl1e appearance and habits of thi s 
inoffensive and inte1·estin!!: creatm·e manY 

'-' ' . 
people ove1·seas a1·e scept ical J·eg;nding 
the exi stence of an amphibion. fm· ­
bearing animal, which has a duck-like bill. 
webbed feet, lays eggs, and hibernates in 
a burrow". P erhaps the new stamp subjec t 
will still be viewed wi th inct·edulitv 
abroad. · 

The chosen design show ·, in oblOill£ 
format, this s tl·angest of an mammals 
entering a stream, one of its fore-fe<lt t·est­
ing on t lw surface of the water. 



Sea-Squirts : Remarkable Marine 
Animals 

By FREDK. CHAPMAN, A.L.S., Hon . F .R. M .S. 

A li'E \Y yea t·~ ngo 1\\·o ll<ltm·alists 
w(>t·e 'benchcombi11g" a long t hP 
sho1·e neH t• F 1 in<l et·s, Yittoda, 

whe11 1hey came upon t he amazing kight 
of my .-ia<l s oF sea-S<I n i rts pile(! np on the 
f01·es h01·e aftet· hen ,.y weathet·. The 
brown i ~h -gt·ey ]e;.lt het·y hodie:-: were 
shewn n]oug the be<tC'h 1 owar<l~ P oint 
Leo fm· Jteal*ly a mile. The sea-squil·ts 

t hat one O]'(l inal'ily meets with when 
walking on the sh01·e at low tide a r e at 
first sight of so li t tle interest t hat they 
might be passed O\'er fo1· Jumps of badly 
preserved sponges but for their curious 
habit of sqnirting with consid erable force 
a fine jet of water when irritated or 
stepped upon. 

To dis<:over that t hese a lmost inactive 
animals a1·e still capable of obtaining 
their food , an<.l that in the most efficient 
way, it is necee:;sm·y to pnt t hem in a jar 

of seawatet·. " ' e shall 1hen see t he tips 
of ihe iwo spout -like inhes pt·ohude and 
a ('UI'l'ent of sea water b<:>ing drawn i11 to 
one, whi lst fl-om the other t he same 
watet·, f1 ·om which t he food pa rticl es l1ave 
been ext rn ·te<l , i.·tme~ in a fine sh eam. 
Th is cit•tnlati on j:-; CUJT ied ou t by means 
of fine ha i •·- like 1n·oces. es within t he 
tubes. 'l'o kee 1 he mo,·ement mot·e cleal'ly 

( 'ulon ie.'> of an A.scidian 
(CVynth ia) on Flinclers jore­

sho?·e. 
Photo.- F. Chapman . 

one may drop a 1 ittle carmjne powder 
into ihe watet· to make the streams 
vh;ible. 

'l'HETH HOl\I AN'l' I C Llli'FJ-HI STORL 

In t heh· e<nliest stages the sea-squirts 
resemble tadpoles, for t hey have a defini te 
tail whi<:h in its structure compares 
closely wit h that of t he primitive fishes. 
Later in life t hey rupidly degenerate from 
a free-swimming organi sm, able to 
expl OJ'(' th e ocean from shore to shore, to 
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one whe1·e they lof.ie their mobilitY. 
Becoming , edentary. they attach th eJ~l ­
seheF; to seaweed. shells, ot· even J·orks, 
and it is in thi~ s:tno·e thai they are iOJ'll 

h • 

f1·om iheil· mooring~ mHl cn~t ashore. 
Zoologists c1nss 1-lte m ore familinJ· ~Nl ­

sqniJ·fs togethe1· <'ls .\ sC'i<linn., a name 
de1·hed horn "askos", i he Greek for a 
lenihe1·n wine-skin. Thei1· skin. indee<l. 
i~ so tough that it is o nly with the O'l'eat-. . ~ 

es1 <hfficnlty that it c·nn be cut 'vith c-1 

penkuif<>. They a1·e 1·efen·ed to the mo1·<> 
<'Om]>rehen~ive g1·onp Ttmicata. on 
~rronnt of thell' lenthPJ'Y coat. The 
se('J'e1 of thi s tonghne~s is revealed by 
plac·ing a thin s:li<'e of 1 h(;l skin under ;.. 
mi('J'oscope, when we see that it )s 
stt~<1<1ed th1·oughout with tiny star-shaped 
spH·nles, 1·ather like those seen in the 
on te1· eovering of sponges. The~e bea uti­
fnl little spicules :n·e invariably com­
poHe<l of cm·bonate of lime and secr eted 
ft·om 1he seawate1· in mn('h the same way 
as those of S}Jonges, whi<-h , howe,~er, are 
often flinty in cornpo~ition. 

These limy spicule!': are left behind jn 
the ~ea-mud ·when the sea -squil't decays 
and are sometimes abnl1(1Hnt in deep-sea 
dredgings. Fossilized ~peeimens of these 
stellate objects were lately found in pJ·o­
fusion in the fine1· waRhings from the 
marl on1 of a well-boriJ•g in Gippsland 
at depthR 1·anging f1·om 61 to 142 feet. 

It i!--i no wonder thnt ~n('h "poor fish·· 
as the degenerate sea-~qnil'ts require a 

:wn 

:-:u-ong prolt>eliH• 'kill. for tht' Y h<tn• no 
Ot lt (>l' extenl;l] lllP<lllS of' ft•ntlill~ ul1' 
t•npmies. 1'ht\se Tnnic-:nes wen• J'()J·nwl'ly 
das~e<l eithe1· with L:tmp s lJl'lls o1· l'\' t'll 
wi1h 'ea-mats o t· [•oJnm<l. but tha t wa:-. 
before theit· e:u· lit•J· ta;lpoiP c>xislt'JH'<' w;ts 
C'. ·t ahlished. 

TIIJ-:IH \\'CI,JII: JU ' I L \ .\Jti.\TIO~ .\,11 

JI IST HII:I '1'10~. 

T he commoiJ <·lnsl<' J'Pd kind fom1d 01 
om· shore · belongs I o I h<• g~mns eyu I h i(l. 
\\'hic·h is a11iefl to !hP " Hc>tl ( 'l JJ 'J':I llt 
Rquil·t er'' of llw l ><•,·om.:ltit·<• <·o;l!-·:1. xo wt•ll 
iJJn sh·at ed hy Philip II Plli'Y Uosse in IJis 
hoo k . l J'eor ut l11r· SlttJn·. Tlw B1·i t ish 
sp<.>C'ic•s. howt>\'t>J·. is :-:ma llt>J· and . 
J'C'~pl<.>lHlent with J·Pd insl<':tcl of llt'iug 
bJJ·~<.> nnd ch-ah. a:-; is tlw .\u:-;tl'ali:m ou<•. 
Hotryllus. nlmox1 flow<•r like> in i 11-' 
<-ln~1e1 ·ed .ymme1t·y, o1· lik<) a <·n:-;h iotl of 
jelly :-;tu<lded with h1·i~hi OJ·a ngt• HI :u·:-; 
on <1 wa1·m l)}'own hn<·kgl'OlllHI. H!'bllc•d 
kind~ ha\e been lrlf<>IY J'<'('OJ·d<•d hy th<• 
)f<.:('oy ociety l'1·om .inlia P C't·<·y I ~l:llld, 
wlte1·e anot her ~enu x . .I 11HI1'01fr·ium, also 
occu1·s. recalling a ~imil:u· kind. tl](' 
Ot·nnge-spotied ._:'qnirt et· f1·om the ))P\Oll 
~~~ i 1·e rock . 

The long-bo<l ied }IHCi<l iH u:-;, Pyro:mma, 
:ne among~t 1he mo~t ~pedatnla1· of 
me:nine animal s and a r e not H<?<h~llta n· . 
hnt are part of t he ftoa1iH g life• ~)1 ' 
plankton of the sea. C' lu xtel'ed tog<·IIH'J' 
1n l'ing , t hey fol'm a tnh€'. tlnsed at mw 

r -- -- -.::;. : ~- . ~ . . · •. --:-- ;-:------ :-- ·-:t 

1 - ~-. l--:- ~- -~ · '(i) ' . . 'r· 
··~~: _ ~~-_:(;· .' ~f- i . ~- :.y·- a 

)';:.·~~):·~ '<~·!4· ~ · I 

(~~~·;;~~? .:<'" ~{~ · ~ b ... 770 . . . . · ~v:!i. .,. 
- ~- :J~w . . . . 

·:·~-~~~-.-· A- :d.: k .. !(. 
I I -..__:-.. ' • 

l ! 
c d. 

... tn.wture of te.·t or .-.kin of Tun icate} 
L eptoclinum carpenteri. from 1·rcen t 
dt·edgings by the (,Porcupine". 
Highly nwgn ified. a , mat1'i.r. 1J, 

ve.CJ.sel. c, cells. d, .CJpicu lc>. 
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end aud open nt the other. 1'his fl oating 
cylind e1· 1·hytllmically undulates uea1· the 
su1·face of the sea, whilst at night it emits 
vivid fla shes of light, like a glowing stick 
of fire. Othe1· 1·elated kinds p1·o<l uce a 
pale gteenish flu01·escent light. Thus 
floating sea-squil·ts play an important 
part, togethe1· with marine 'vo1·ms, 
bivalved Cnustacea (Ostraooda) and 
NootUttoa, (a bag-like infusorian ), in 
turning the othe1·wise inky-dark ocean 
into a flashing seas ea pe. Through t his 
many a vessel ploughs, leaving behind a 
trail of scintillating light a revelation 
to the voyage1· of the teeming life in the 
ocean. 

Not only do the sea-squh·ts dominate 
the shallow wnte1·s of t he coast or fl oat in 
the centl-al seaR, but they ate found on 
the sea-bed itself. Dm·ing the voyage of 
H.M.S. "Challengei·" ascidians we1·e 
found almost universally under marine 
conditions. Even at the enormous depth 
of 2,600 fathoms, or about three miles, 
they were found attached to manganese 
nodules and in company with species of 
lamp-shells lying on the bottom of the 
sea, whe1·e 
There is no sound, in the deserts of the deep, 
On the great grey level plains of ooze where 

the shell-burred cables creep. 

J)AHWIN'S OBSERVATIONS 0~ EMBRYOLOGY. 

The tadpole nature of the young of the 
sea-squirts was reco1·ded in 1826, by 
Milne Ed wa1·ds, but was more strikingly 
bJ·ought under notice a little later, in 
1833, by that pll:ince of observers, OhatleR 
Darwin. As rec01·ded in his D escent of 
Jlfan ) he states how, whilst at the Falk­
land I slands, l1e saw a s"·m·m of loco­
motive larvae of a compouucl ascidian in 
seawater. "The tail", he says, "was about 
five t imes as long as the oblong head, and 
te1·minated in a very fine filament. It 
was, as sketched by me under a simple 
mic1·oscope, plainly divided by transve1·se 
partitions, which I presume represent the 
great cells figured by Kovalesky." That 
famous Russian naturalist showed. in a 
memoir published in 1866, the analogy of 
this primitive vertebrate sti·uctm·e to the 

--

dor:al splne of the higher animals. This 
wol'i\: by Kovalesky led Dcu·win to 1·em~uk 
ou th e value of emb1·yology to a zoologist. 
In the book cited above, Dm·win says: 
"Thus, if "\Ye may 1·ely on emb1·yology, 
ever the safest guide in classification, it 
seems t hat we have at Jast gained a due 
to t he source whence the Vertebrata we1·e 
dedved." 

Evolution st ill receives some of its 
sti·ongef-5t suppo1·t fl-om a study of 
emb1·yology, and it now seems st1·ange 
that so many famous zoologist s were 

Tadpole lwrva, of Asoidian 
(Cl a vel i·nu) . 

f01·medy opposed to its basic facts, and 
that in the face of the bl'illiant 1·esear ches 
of Darwin~ vVallace, and IIuxley. Thus 
did P1·ofessor s Richal'(_l Owen and 
Frede1·ick ~I<.:Coy 1·epudiate the evidence 
of emb1·yology and morphology which 
they must have continually encountered 
in the midst of t heil· scientific work. One 
1·ecalls the story of P1·ofessor M cCoy. 
who, whilst lecturing on zoology, held 
before his students a bottled ascidian , 
facetiously dubbing it "Darwin's youn g 
man'' . 

E ARLY \ ' EH'l'EBRA'l' J.;S S'I' IL L DEGEX ERA'l'E . 

In their earliest 01· lm·val stage t he 
<legene1·ate sea-squi rts show marvellous 
evidence of having been one of the 
lowliest, if not the lowest , of the animals 
possessing a verteb1·al column, before the 
fi shes, reptiles, and the higher vertebrates 
came into being. In the ascidian la1·va 
there a1·e no bones encasing this ne1·vous 
column, but, in common with some othm· 
lowly fo t ms of life, like the lancelet 01· 

Amphioxus, a fish-like animal, it pos­
sesses a se1·ies of connected nerves lying 
along the back, called the notochord. 

Another curious example of a retro­
gressive primitive mal'ine animal with a 
notochord is the wOJ·m-like Balauoglossus 
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that bnnows into ·and ; in this the noto­
chord is developed a1·ouncl the pn>bo. cis, 
whilst, by having suppo1·ting bm·s to the 
gill-s1its, it 1·esembles t he fi .·h-like 
lancelet. 

Many zoologists now group the, at fi rst 
sight, very di\·erse mal'ine creatm·es with 
a soft spinal column in oue phylum, the 
Chm·data; with the worm-like Balano­
glossus having t he notochonl developed 
in the forepart of t he body only , as the 

Ilemi<:h01·da ta; 1he a~citl i anl'\ <llHl 
tunic:ate~ h;wing t he noi o<'hord iu 1 he 
tail , as the rrochonla tn; and the ti~ h­
like h1ncelet. " ·ith it notochol'tl cxtell<l­
ing throughoni the whole hotly, :1~ i lw 
Ceph nlocb01·data. '\hen this notoehoJ·tR 
became enlarged in the forep:u·i of 1 he> 
body an cl enca.·e<l in hone, Hl'l i11 1 lw 
highe1· v~1·tebrate. , ·we h:we it l't'p 1·e~0n1 
ing t he highe~t and hnp:est <liviRion , i lw 
C1·an iata, culminating in .\1 au. 

New Ethnographical Exhibits 
:Scm· the en tran ce to t he :Kew Gu inea 

llall is a display of head-hunting trophies 
horn New Guinea, feat1uing preserved 
skull · from ~Testern P a pua and the Sepik 
Rh'el' distl'ict of t lw ·Mandated IJ."'errHory. 
Grotesque caricattu·es of the human fm·m, 
with long n oses protruding eyes 01· 
stretched skin, are the ma in fea hues of 
the Papnan h eads, while those from the 
Sepik area have t he features r e tor ed with 
clay and paint. Inlaid work of seeds and 
shells frame the features \Yhich are ma de 
more life-like by th e addition of fibre b a il·. 

Three fuU-size n ative canoes haYe 
1·ecently been placed in t he galleries-Cl 
Tikopian out rjgger in the Polynesian 
section, and in the Australian llall a 
Melville Island dugou t aud a ~ew South 
·wales tied bark canoe. All m·e :tine sped­
mens of their type~ the last mentione<l is 
particularly ra1·e. lt \Ya s made in the 
north coast distl'ict at the request of :\Il'. 
W. J. Enright by Albert vVoodland~. a 
native who is skilful iu the crafts of his 
forefathers, and faithfully followed out 
t he old J)attel'n in fashioning this veRsel. 

A colourful sel'ies of ceremoni al and 
secnla1· objects from Caledon Bay Arnhem 
Land has been received from the R e". ' . . W. S. Chaseling, <lnd includes pa1ntmg::; 
upon bark slabF;, sacred poles a nd 
othet rituali stic- p:naphernalia c-alled 
((maraian". 

Tln·on gh the ~ene1·o:-;i1y of tlw 'l'o \IJ'i ·t 
and TnHle CommiK ·ioner for )\c"' ;';ea 
land: ixteen <:olom·ed a11d enlarged phoi o 
graphs illu. traiing \'<lrlO II ~ :1. ]WCb; of 
l\Iaori life h~we been pla('ed on dew. 'rlw 
~ubjects illush·ate<l include n dllage 
.·cene, cai'Yed hon f,;e~ and gateway, haka 
a nd poi <hm <:en~ . the ''hongi" ot gJ·(letiu~. 
tattooing, C'ar•dug ami cnnoeiug, dJ·eRs HJHl 
ot·nament. 

Th e recent n<:qu i ~ition of Ronw nniq ue 
piece· ha s I'e."n1tecl in the hlk1a lla1ion of 
an exhibit of prehi :tol'i c Rtonr ohjN'tR 1 hn t 
lun·e been co llected in Xew 011 in ea, the 
Solomon. <-1n cl other i R1ands in ihe J'aC'ifie. 
A long slate hhHle. mortrn·~ arHl uu·rf<l 
binls' bend.: show a )Ji ~h <legt·ee or !'\kil l ill 

~tone 'Yo1·king not typien1 of thr wm·k nf 
modern nat i,·e .. 

Oihet· newly a t·nll J ~ecl ~(Jt · i~R m·e ~;;totH· 
iiTIJ1leLuen ts ftom "Jfelanekia, PoJynesi<1 
c-1 n cl :\licron e~ia, to he fonncl in tl1<' 
~felaiH~~iau Ha1l. 

A set of <.:ast. of ~onH' of th e Rnhjed~-' 
depic:ted in t he abOJ·igi nal rod-. e ngTaYings 
in t he S~·dne~~ distti<·t. together with c·nRt!-l 
obhl ined in exc·bange with t he Routh AllR­
t t·al ian :\Inseum of l'OCk engl'<l rin ~. in th~1 
Staie, ba\'e been set ont in t he Am;tral inn 
gallery. A series of reproduction. of <::WP 
paint ings by Mt·. vV. Jl. P. Kin sela . . how.' 
the range of snbjec·t and . tyl<' portJ·tr:t•e<l 
hy tl1 e aborigines. 
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The_ Eggs of Australian Sharks and Rays 
By GILBERT P. WHITLEY 

F-IELD nahu·alists on the coasts of 
~tu· exten~h-e continent have a fine 
ftel<l for resea1·ch opeu to t hem in 

the study of the egg-cnses ~m(l young of 
om· smallet· sha1·ks antl J·ay:-:;. 

In Eng1and and othe1· com1 tt·ieR these 
object s , found washed up on be11clles, have 
been long lmowu as Uennaicl s' ot· Sailors' 
Ptu·ses, Sea Cushion~ . m· BatTows. and 
the species of small shal"l~~ and rays 
which lay them a1·e kno\\"n. Bnt in Aus­
halia we ha ,-e a gl'eatet· v<:uiety of these 
objectR. yet know Yet·y 1 ittle conce1·ning 
them. 

A few fads aud ftgtn·e:o:; have been 
a::;sembled fo1· this m·tic1e, and it iH hoped 
that any fishet·mrul 01· nattu·alist wh~o 
finds a 'met·maid's ptn·se· will sentl i t to 
the nea1·est museum, H possible with i ts 
'mothe1· shark o1· ray, for exact identifica­
tion. If t he amateut· t hus helps the p1·o­
fessional, we shall soon .,.ain some 
. b 

1ntm·esting scientific data at p1·esent 
woefully lacking. It is impo1·Lani to note 
the l ocality, depth, and othet detaiL· 
reg~u·ding any eggs fonn(l. 

D1·awingf', fo1· whkh I am indebted to 
the skill of Miss Joyce Allan, <:ne 
given he1·e of a ll the A n~tl·alian and New 
Zealand shark and 1·ay eggx so far Jmo'\Til. 
all being ol"igina l unles~ otbendse 
ackn ow I edged. 

Sha1·ks and 1·ays p1·odnce t heil' you ug 
eiihe1· ali,,e and well developed, or in eggR 
enclosed in tough , hou1y envelopeR. In 
some familie;~ both types of rep1·oclnction 
appe<t1· in closely nl1ied gene1·a. Mosi of 
the huge and da nget·ouR species m·e 
\"1\"ipm·ous, the y01mg IJeing born <Hi 
miniature~ of ihejr JliH«:>lll~-i. 

The extetnal fonn of i he egg-cases of 
<liffe1·ent Rhm·k~ m1d 1·ays varies gL·eatly, 
fl·om il1e sph·all y tla 11 getl , prm·-shapecl 

type of t he P od J it ckson Sharks (IT efCJr o­
dontus) to the flatten eel quarhano·uhn 
c~t. es of the Dogfishes (Scylio'l"ltinus~ ) 
aucl the Hays. They all have a cenhal 
chambe1· in which the actual egg lies and 
goes tln·ough its development, ancl f1·om 
which the young- latet emet·ges tlnongll n 
slit at the t01) 01· sides. l\lanv of the eo·o·. J Mt"-1 

c~ses a1·e p1·ovi<.l e<l with tench-Us or 
greate1· o1· less length whid1 become 
entangled around sea-weeds aucl othe1· 
mm·ine g1·owths and so secn1·e the eggs in 
safe positions until the vouno· withill 

" b 
t hem have developed and escaped. 

. The egg-cases of shal"lo; ancl 1·ays m·e 
.fm·mecl of a horny substance (keratin ) . 
a ncl vm·y from brown to black in colom·, 
l>nt in some species ~ne honey-coloutecl to 
pale yellowish. The more ot· less polislwd 
oval, pear -, baiTO'\Y- o1· stl·etche1·-shape<l 
egg-ease is gene1·ally acl01·ned with hOJ·ns 
ot· ten<hils to moo1· it to some submat·ine 
~UPJJ01·t, to save the emb1·yo horn bE>ing 
]alTecl by too n1uclt movement, 01· hom 
being washed asho1·e. 

Ilcn·ns may stick in sHud 01· mud alJ(l 
tend l'i1s twine al·ouncl weeds 01" t he euo·-

' l?b 
C'ase may hm·e stic·ky filn·es to attach it to 
some snppot·t. ' Vatel' soaks t lu·ough the 
shell ot· eute1·s mu·1·ow fi ssures in t he 
egg-case ot its horn: . aml bat hes the 
embtyo. 

The young shark 01· 1·ay feeds on the 
yol k in the egg for fl-om five to about 
right months, t he pedod <lepeu<ling on 
wa te1· tempe1·a tl..u·e. 

It is difficult to say which e1Hl is whid1, 
Pspeda lly <ls the Touno· mav wdc,.o·le 

• • V b J t;)l:\ 

w1tlnn the egg and tllus be head first or 
tail fit·xt but iu shadu;' ep:g!-: the C"enix. 
01· 1issm·e f1·om whi<'h tl1e vom1o· ha i<'h 

t t"l ' 

l:<ln mmal ly be fouU<l at the wider end, 
aud t his i~ 1·egarded H~ the feont 01· 
antm·io1· end. lu J·ayl:>· egg!:> thi::; end is 
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usually flanked by the longer pail' of 
horns ( co1·onal horns) in distinction to 
the shorter posterior horns. The cer-vix is 
tightly clasped , so that, although the 
young eau push their way out, sand or 
enemies cannot ente1·. 

Sha1·ks and 1·ays' egg may be kept dry 
if empty, hut if they contain yolk or 
young they should be preserved in 
alcohol. F01·mruin makes them too brittle, 
so that the tenchils are ve1·y liable to 
break off, and Ble's Fixative j s not ve1·y 
successful. 

Amongst the 1·ays and small shark. 
there is nothing like the immense pro­
duction of minute eggs su ch as in 
ordinm·y fishes. Only one shelled egg is 
usually developed at a time in each of the 
two oviducts, so that a pair is l aid. 

As in bii·ds, so-called "wind-eggs' m·e 
also known, where the egg-case is f01·mecl 
when no egg is present within it. Also 
the phenomenon of twin ova in one egg­
case has been observed in shades. 

PORT .J ACKSON SHARKS. 

The eggs of the Port J ackson sharks 
are the most characteristic of our Aus­
tralian forms. They are pear-shaped, 
brown, horny objects with the sides 
frilled with broacl flexible flanges in a 
tight-handed double spil-al. Eggs contain­
ing living young are most abundant in 
sp1·ing (August and September), but are 
also to be found t hroughout the summer 
whilst the empty egg-cases may be found 
washed up on beaches at any time of the 
year. There a1·e two kinds. 

The Common Port J ackson Shark 
(JI eteroclonttts por·t'f.t,sjaoksoni). 

(Figu1·es 1 and 2.) 

Length1 about six inches. The spiral 
flanges (five or six in number) very 
broad, neal'ly hiding the body of t he egg 
from a side view; they are sometimes 
frayed from friction with rocks, or coated 
with mal'ine growths. At their base the 
spirals terminate bluntly and are not 
lengthened into tendrils. 

. 1 The length of an egg-case is expressed w_ithoUtt 
mclucling the projections of horns or tendnls. 

B 

3 

Eggs of Port ,J ack son S harks : Fig~tre 1: 
Common Pm·t .Ja,clcson , ha1·k · 2 section 
through ·am e · 3) Crest ed Port ,J cu·k80 II 
Shark . All front Ne1.~ 1 ~'Jo·Hth lf'alr>s . 

(Afte1· Waite.) 

Range: Ne'v outh 'Vales, 1·omHl Rcmth ­
eastern Au. halia to the . ouih -we~o; l. 

Found in mode1·ately shallow water ; 
"\vedged between J·ocks, so that it may he 
nece .·aty to unscrew tbem. 

Abtmdant in Augu . t and eptemhcr. 1 
have noted developing emb1·yo~o; in 
December and young hatching in :\lay. 

Crested Po1·t .Jack. on hark 
(Jfolocho1Jhrys galeatu.s) . 

(Figure 3. ) 

L ength about 4~ inches. .A bout . even 
or eight spil'al flanges which do not hide 
the body of the egg· their ends are 
lengthened into tough tendrils, which 
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may be OYeJ· ~('ven feet lOJw when :--
nm·a ,relied . 

Fonnd amo11gst b1·o"·n weed~ in cleepc1· 
wate1·, al>ont 50 l'ee1· ; 'X<'W Souih \ Vales . 

I11 A1wi.l, 193 , a l>a by of this species 
hntchecl in Tm·onga .\.qn<H·inm, Syclney, 
afte1· the egg llad been fiv e month s in a 
tank theu•. The :\ln~(Jnm al~o J·eceiYed 
a u ew l>m·n specimen hom T_Ja I'e1·on~e. 
N.S.\V., in _\ pril. 19:3:2. GH>wt h is !"lO\\'. 

c,\'l'~ II.\ H K s. 

B1·own-1>nntle<l m· RpoH('d ( 'r1ir->h<ll'l\: 
( Chifoscyllinm j)llll r- toflflll ). 

(ll'igm·e 4. J 

A Ye1·age measm·ement s two by n<'<nly 
fou1· incites. Ov:ll iu shape. Shilling 
pm·plish-black aml Yc1·y :-;mooth. ~o 
ten<hils, l>nt a loop of t wo JilJ t onR 
extension~ on the dorsal e<lge fastens the 
egg to i ts supp01·t (weetl, wm·m-tnhe.·, 
etc.); it is aid that, af1e1· the egg is l:li<l , 
i h ii; loop i s woven b~r the lilH; of the 
pm·ent l'01md the stem selected as the 
uurse1·v. Ot i i t more l ikelv 1hat the 

~ . 
slun·k swim · 1·ouml som e object to whi('h 
the eggs adhe1·e ? 

Range : M01·eton Bay n01·t h wn.t·<..l ~ in 
(~neen.lancl ancl nol'the1·n Ansttnlia . The 
figu red spedmen i s fl-om Broome, \Ve~te1·n 
A uRhalia. 

Coucen1ing the all ied l ndimt :-o:peeie~ , 
ChHoscylf iwn .fJ'I'iSc111n) a note on bi·ee<l ­
ing ha . been give11 by B. Snmhna R<lj.2 

In Janna1·y, 191 :i. ReYet·al specimens we1·e 
in the Machas Aqmuhm1 , and evCJ·y 11jg-h t 
hom ,J anua1·y :17th to :~Oth a pai L' of 
eggs was laid, aJso a ~ ingle one on t l1e 
nigh t o'f Febl·nm·y lRt. rrhe egg-capsnle 
\va~ appa1·ently like o1u· QneenEihHlcl ones, 
but w i th many ~i l ky thJ·etHl:-,; (but no 
tc lHhils) fm· a Ha chmen i. TJ<lll gt h e:1bout 
3 inches; b1·eacl1 h 1{ to 1! inehes. Some 
of the t ln·eacl s wer e OYeL· Rev en i n ches 
long, but were mu c: h t wiste(l <llHl matted 
togetheJ·. Smedley3 de~c1· i l>e<l s imilm· 
eggs from the Sha its of ) [alat"('a, :n to 3 
i nches long by 1 ~ inches. Three eu·o·s were . . 1 ~t"> 
JOIUe<. by COIIf'ill: lW/18 lJyss;i) so had tJ l'OU· 
ably bee11 lai<l at one time. Hydt·oid 
col ou i eH ou each case !';Ugge:-;t·N] ~t leng·t hy 
pel'iotl of iucul>ai iou. 

Zebt·H Rh<ll'k ( ~ 1f P.fJO!•dOJJW tiyrin11nt) . 

( F i gn L·e 5.) 

Egg 4 by :11 i n <.:he~ . Ol>l oHg. No mc~ns 
of ntta dunen1. D eep pm·plish-l>lack , t lw 
sudaC'e mHt·k(•<l 'vitb disi in et, hut not 
p t·omi nen t, 1011 g i tucli u al . ·hiae. 

EggR ha ,·e been fon n<l i n Qneensl~tll<l 
atHl fnd het· n01·tlt. bu t mn:v tm·n up il1 
o1h e1· Ansin1l i:1n StateH. The onr jlluJ=;­
hate(l he re c·ame h·or:n th e Ant T :::;lanrl f-i. 

Smedley4 clef-icl'il>ed an egg h·om th e 
.f:Hil Rea , 7 by lle;:n ly ± inc-l1 e~ . 

rrawn;r Shm·k 01· lllaclame X 

(.V f> urodf's r·oJU;ofor or;if7Jyi ) . 

(Figlu ·e 6. ) 

..,\ em·iou ~ IIOI·1h Queenslnn<l r->hark 
whi ch kp i tf-i wa.te1· ft·om its mouth <:lnll 
g1·u nts '"hen c:-1 ught. 

'l'he egg i s p:1l e yel1owir-;ll, n11he1· onion­
like, shiate<l. and mec-lsJwes :1 i bv :2 
inches . ., 

DowtL · l£ ~<;!-:;. 

' l n t he aqmu·ium of 1 h<:> Zoological 
Ga nlens, in London a no,·eJ 1·ace wa 
staged: a l 'lH:e between clogfi~h as to 
which ~:;hould be 1Jo1·n 1h·st. Fo1· two 
months t he h Ol'llJ egg en,·elopes had 
shelte1·e<l the d eveloping embryos when 
visito1·s 11oti ced that t he eggs, whi('b wm·e 
suspended in a tank. begaH to move 
Yiolelt tly. T ht>te wen =- about h alf a <lo~ell 
of them ancl the w1·io·o·l iJw o[ i.hc 

~~ t"" 

ernl>1·yol'l, some of wlti('h 've1·e hn·ger than 
the oihe1·R. could be seen t lnouo·h the eo·n·. , ~ "b~ 

HhellH. In about an othet month , <luring 
whith the emb1·yo~ feel on t he ilm er walls 
of i hel1· pl'ison, they woul d be 1·eady to 
bm·f.;t fl-ee and t hor-;e WhO wau·e1·ed OH the 

~ 

l'f>~u lt would haYe a Rettling day."5 l haxe 
Hee11 ~mch eggH and ;young iu aqu::lJ'i<t in 
London , P lymouth HIHl ~aple:s . Then, 
<:ne :-;imi hn· ~JW<·ies in ~\ n~t1·alia . 

~ R ec. Incl ia?l 11Inse1nn. x, l!Jl4. p. 318, fig. 
.. Jou n t. 1llalay B1·<mc1t Roy. A.s ial . Soc .. iv, l 926, 

p . I 64. 
1 Joltn t. Jllalay B'nnch Hoy . • 4.sial. Soc., iv, 1926, 

1) . • l66; and v, 1927, p. 355, fi g . 
.. Sonthent D cti ly Ech o (~outha mpton. E ng-. ), 

~\ug. , 1927. 



s..:I'T. ao. 1 H~K. 

l~fJ.f!·<; of ( ' rtf..,Jirtl·ks: J.'igurr' -~­
Nrotrii -1HIIIdr•d eat .'·;luu·k from 
/1rOOJIIt' . H ' . . l 11sl J"U/ia: .), Z elJ1·a 
.. ' lwrk f rom . t rtt I s/a uds · (j 

0 • • 

Talf"ll.l/ N /l((rk f ro/11 Yortl1 
() lfr' <'JI.~du nd. 

~po l ll'd J>og-fish ( N'·,i;liorlt iJIIt.s OJiflli.•i). 

11-'ig-nJ·t• 11. ) 

Thi~ l'h<n·k l"a11ges 1"1·u m Xew .'unth 
~Y:tlel' t o 'ra~nwnict. 

The egg a~c 1·i be cl 1 o t h is species i~ 
common ly roun tl on som e :Xew • onth 
" ·ales lJeache~. lt i~ t·athet· l'pin<lle-
haped. gene1·ally Je~s t hnn tln·ee in ches 

long and one iu t h wi<le. Colonr Lro""ll. 
gene1·al ly dark c.:hocolate. Thet·e is a pai r 
of tuft~ at the anterior (~11<1. an<.l tendrils 
attach it to se<nvee<l~ . ~n<"h a !'; Pll yllo­
spora. SometinH.'~ mnny of theHe egg~ <H<' 
attache(l to Oll(~ lw !-;e, ot theh· ten (ll·il :-; 
intettwine. but i n heath spe<:imell." t he 
1ell(hil s c-ll·P often b1·oken off. 

Ogill>y1; l'i<-l ys 1hn1 ' ' i h <>He <"<lRes m·e JHO· 

tlnee<l in pairH at in1e1·vn l l", anll incuba ­
tion lnsh; nbont ~-; i x month~". But tlw 
Australian i\In ~eum has a group o[ 
capsulelo: , ~hown he re ( F igure 11) , hom 
uem· ~y1lneY, all(l five oth e rs atta('be<l to 
one i><~~t> irom .\ nst inme1·. :Xew l:5outh 
-n·ales. wh id1 sngge~t t hat the.·e l i ttle 
~h<nks (lik<:' t h e s imihn one:-; known as 
llonncls ot· Dogfishes i 11 England . been n~e 
they tt-avel in pn cks). may get together h1 
a single fa \"O tll"eCl sp o1 fm· IJJ·eecling 
pm·pokes. 

~mall e 1· Dogfish (Scyliorhinus l'p. ) . 

(Figm ·e 7 . ) 

An eO'o·-case figut·ed here, js ascribed 
bb ' Cf • 7 . to ::t n nnknown speci<~s of ~:::;cyl 10r u nus. 

° Catcdoyii C Noyal AIJIWI"itt/11 JJondi. ll:- ' i, p, :~. 

11 \\"<IS <·oll<•<"lt•cl lJy Ill<' 011 ~ fa 1·ouhra 
B <'Hdl. 11<'<11" ~yd llPy. wh<•J·t• i I lt;lll C' \ i 
dPntl y h(~c•n wnsh<>d <t l' llon•. in :\O\"Plllhc•J·. 

J U:.W. l found <l sc•c·oJHl :-iJI<'<·inwu 011 1 he• 
S<.l ll te h<•;H·h ;l w<•c>k lntc•J·. I ll g<' lll'J";tl l'onn 
th ese eggs l'('!o.;(' llllJ){> lhOs(> ()j" 8 t ·_ij/i(}J'I/ i/llfX 

a Jl((/i.-;. bnt 1 11~· spc•c·i ntt~ns <li'P o11I.Y h:1 tr 
the s i z<• Hlld h;ln• 110 1Pl'lllillHI l<' IHII'il s. 

'rJI(:' I l 1 IJ(• .\ J \I~('lltll )J;JS ;J lliOI'P sh•IJdt' l' 
li111l' <'gg l'rom Tasmallian \\·atc~rl", which 
p1·ohH hly h<'longs I o H 110 1 h<'l" J·<•lnlc•d 
l'Jl<'<·i e~. 

1-\1. \ "i l t<·PJi t" ~ <lnlf l >ogJish 
( 8r·yliorliiJIIts rillf"(' llfi ) . 

( l•' ig"III"(' S !J <llld 10. ) 

. \ f' t> ll lctiP o f t hi s spt•t"i vs. m ·pJ· J (j i11<·lws 
i11 l<>ngth. \\' HS ('<lllg"l11 Oil ~l'J11<1 Jlll)(•J· 11t h . 
10~ \ i11 Rt. \ "in<"<'n1 <Jnlf. ~ou1 h .\11 ~-: 
tl-alic1 ; i 11 tlw o\·id ne· I s. J"('<Hl \' l'c11· 
<lepo~ i t ion. wen' 1 wo <'gg:-;. E <t<"IJ ol: t lwsc•. 
ill(·ltHling- the s h<•ll . \\"<•igiH'd 0·:! oz. 

The c•gg- c;~se wHs ch•snilwd by ~ l 1 ·. 
II. }J. llnle as l' \lhqn <Hlntll;,!lll<ll" in shap<•. 
ftntten<'<l. two inth<~ :-; iu lt• ngth ancl lwll' 
<lll i11<"11 i n clepth. At tlw JHil"terioJ· c•ucl 
e<1d1 t'O I' ll <' l ' taJH.' J·t>cl I"<l)liclly to foJ·m a 
single filament. tell indH~s iu l<~ngtlt . 

\YhPIJ 1 ht> <'~gs \\"('l'l' pi;H·<•tl ill cl sa I i lW 
soln1 ion 1hese tibune11ls J·<tpi cl ly "<·m·k­
snewPcl" , as :-;hown iu Fig lll·e !J. 

H oth f<l <:es or the eg-gslt<·Ji lta<l a 
~tJ-in1<'d npp e<HH II <:e ow.ing to the 111·esflnc·e 
of b tH Hll e:-; O( :-;il k-Ji ke t h J·f'i:H)!o;, laicl fi'OIIIi 

PlHl to Pn d , ;-lJHl co,·el"ing }JI"H<:1 iea lly thE:> 
\\" ho I(' () r 11H~ <' g-gs h t~ 11. F I"(Hll 1 h<• si ( h•s 
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Eggs of Dogfishes : Figure 7, Scyliorh'in'ltS j1·om 111 cwoubnt , A-. S. TI7 ctles; 8, 
Oephaloscyllium, from Tctsmania,)· 9) Scyliorhin~ts 't:incent i from St. Vincent's 
Gulf, S. il ttstra,lia (ajte1· Ha.le); 10, S . v incenti ? _from P01"'tlctnd Bay, Victorict; 

11, S. analis f'rom Sydn ey, cl'l,tsteTeiL cwonnd one base. 

emanated silky filaments 1:} to 1i inches 
in length, forming a fringe; at the 
anterior portion of t he case these fila­
ments became very long and formed a 
pair of wavy byssi. Each byssus was 14 
inches in length and was composed of a 
great number of separate fine threads. In 
the oviduct the byssi appeared as slender 
and extremely flexible tendrils, and their 
structure an<l purpose were apparent 
only when the eggs were placed in fluid. 

"Evidently, when the egg is extruded 
the posterior tendrils rapidly twist to a 

spil·al and thus anchor the egg to weed o; 
some othe1· supp01·t; also, the long byss1, 
once they have floated fl·ee, cling to and 
entangle a1·ound every rough object they 
come into contact with, like threads of 
wet silk, and doubtless serve as an 
excellent secondary means of attacl1-
ment."7 

The little egg shown in l\fiss Allan's 
Figure 10 probably belongs to S . vi·ncenti . 
It is It by 1 :in ., has tufts 'fore and aft', 

7 Hale.-Reo. S. A ttst?·. Mt,s., v, 1935, p. 367. 
fig. 1; r e produced h ere as Fig. 9. 



SHP'J' . 30, 1938. TH E ACSTRALI AX ~It" E C)l )L-\G.\ZL~B. 377 

13 

Fow· cuhorus Catshcwk f',qg .~ : fr'igtu·r 1 .2 , Cf'p lwlosr·.IJlliJIJJI l a f ir·rJJ8 f ro m 
Tl·icto1·ia ; 18, ..,_·l t elomyct erns .f'rom tlt r ( '71 inrt 1 N t; L'l. a " lam i 11 at erl cyq" 
(Par ascy lliwn ? ) f r o?n Vict or ia · flncl 1.>, an ttltl.'II OirJt .>~j)(>. (' i l" ..; j r o111 flu~ 

Tinw 1· Sea. (Ni,qw·e.c; J S and J .) aft r J· S m,.dfe,IJ.) 

a ncl tome~ h orn P o1·tla nd Bay, Yicio1·ia, 
whence the Gnlf Dogfish is so f:u 
n n t eco 1·cl eel. 

Sawtail Shal'k (F' ilJ(l1'0 uoa?'Clman i ) . 

The egg of t his species, which is known 
only fl'om a few specimen s trawled in 
New South V\' a les, ha s yet t o be dis­
coveJ.·ed. rossjbly i t will 1·esemble t he 
rery datk ln·own, bomb-sbaped eggs o-f t he 
Enro pean P 'risti'ltnt.s. 

J.WU R CU R IOUS CAT SHARKS . 

1'he ' 'Laminated Egg" (P a:r ascyniwn ?) . 

(F igure 14. ) 
In 1865 the F 1·en ch nat uralist Dumel'il8 

figm·ed a shark's egg f1·om 'r asmania like 
the one shown il1 :Miss Allan 's Figure 14, 
chaJ.·acte1·ized by t he l'idges 01· l aminae 
which 1·einforce t he sides. 
• 8 1Iist. N a t . Poiss .. i, 18 6 5. p. 248, p l. viii, fig. 1. 

F1·om t hen to now, the ~lW J 'k 
1 ·e~r>ou~ ibl e h~::; not lw <.>n i<l e1li i1i ecl. T he 
A u s:t va lian .:\Iu~emn ha:-; JltllneJ·on f.; !-\ }>e<"i ­
menR of t his egg. wllid1 i s nnl ikc t hat of 
a11y fo1·eign ~ha l'l~. ~ ome 0xnmpiex :ue 
more "l..lo tt le-necke(l" than ot IH ' I'H, 1'1w 
l aminae n u m1Je 1· nineteen or 1 wC'n1y aR a 
1·u Je, but occa~i ona1ly they may fm~e or 
b1·a:n c:b to co1m t as low as six teen or ns 
high as twen ty-se,·e11. 'l' he egg iR a l>cau1 i­
fu l t J·eacJe-yell ow in colom·, liaR a 1hi<:'k, 
lHnd shell , an cl meaRuJ·eR h orn Ri to 5 
inches long ancl l J to :2 in('heR whle. It 
i s tHk en by the tl- ::nrl eJ·~ , in (lepthR of :LO 
t o eO fathoms, between . onthe1·nmost 
Ne-n· South ' VaJeR aml Ta!':mauia, an d j . 
often attached by its ten(hil s to la 1·ge 
wonn t ubeR. The on e ~hown h e1·e js from 
off Cape Evenncl, Yi c:ioria. 

Only on e o1· t wo RpeC'imen .. ·een by m e 
con tained emb1·yos lit t le Cat. hat·ks of 
sort s but too young fm· posith-e identi-
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fication ; superficially they certainly 
looked like a tiny Swell Shark, OezJhalo­
soylli~tm, but I think them more likely 
a species of P cw asoyllium. The breeding 
season appears to be in the summer 
months, as emb1·yos are well grown by 
June or J uly. 

Swell Shark ( OezJhalosoyllittm laticeps) . 
(Figures 8 and 12_) 

'l'he egg which I now identify as that 
of the Swell Shark has been provisionally 
r egarded by some naturalist s as belong· 
ing to another Catshark, Parasoylliu'ln 
oollare, and much confusion has arisen. 

This bulky egg varies from pale horn­
yellow to dark honey colour, is smooth­
su~·faced, and has t he usual tendrils. I t 
measures f1·om about three to four inches 
in length, and is one and a half to a little 
over two inches wide. The illustration 
here (F igure 12 ) shows one with an 
embryo inside. This sha1·klet, with its 
flattened head1 looked snperficially like 
an Angel Shark, and had been labelled as 
such. But the Angel Sha1·k (Sqtuttina) 
is viviparous and, besides t his little 
specimen had an unclm·shot mouth , an 
anal fin, and other characters which link 
it with the Swell Shad {, in spite of its 
curious flat head and b1·oad body. The 
"Endeavour" ca.ught it in December, 
1912, south f1·om Gabo I sland, Victoria, 
in 100 to 150 fathoms depth. I t is gener­
ally in deep water that such eggs lutve 
been t1·awled in New South Wales, 
Victoria, the Great Australian Bight, and 
Tasmania, clinging t o seafans, hydroids 
and ot her plant-like g1·owths. Southe1·n 
specimens are slight ly larger than 
n01-the1·n ones, ancl a1·e found in the 
summe1· months in various stages of 
development. Figu1·e 8 shows a specimen 
in t he Tasmanian Museum, Hobart . 

:Ma rbled Catshark (AtelornyoteJt·us 
marmo'ratus) . 

(Figure 13.) 
In North Australia a prettily marked 

Catshark (Atelornyoterus m ctrmoratus) 
has been caught, but i ts eggs are so far 
unluwwn horn our waters. However, 
they have been found on cables, 115 
fathoms down, in the China Sea, and 
described by Smeclley :9 3~ inches by l i 
inches. Each corner with long tendrils 
which, "engaging with some fixed object, 
enstn·e that the egg shall be safely 
ancho1·ed before it actually leaves the 
oviduct of t he mother". [A deduction 
1·ather than an obse1·vation.] 

Timo1· Sea Shark, s1Jeoies ? 

(Fjgure 15.) 

Some eggs of an unnamed shark -were 
found in July, 1913, on a telegraph cable 
lying in 300 fathoms at 10° 27' S. lat. 
and 12G0 4' E. long., in the Timor Sea, 
N ."VV. of Australia. Smedley10 described 
the specimens, which are prese1·ved at 
Singapore. The egg is about two inches 
long by a little over three-quarte1·s of an 
inch in clepth. The anterio1· end has no 
tenchHs, but at the postel'io1· end the case 
is contl·acted almost to a point, and has 
two tendrils about five inches long. The 
pcu·en t is quite unknown at present. 

OVO-VIVI PARITY. 

The Shovel-nosed Rays and their allies, 
such a the Fiddler Ray, p1·oduce beauti­
ful golden pillow-shaped eggs; t hese are 
not l aid, but hatch within the body of t he 
parent \vhe1·ein the 1·olled-up "temporary 
egg-shell'' may ·ometimes be found. 

9 Jotwn. Jllalay Branch Roy_ As·iat. Soc., v, 1927, 
p. 355. 

Jo Bnll. Rac[flles lv.L~ts., v, 1931, p . 63, fig_ 

M erma·ids' pwrses or Skates' eggs : f i'·igm·c 16) Bet j ell nasntc11 j1·on1 New Zectland 
(after Waite))· 11, R. nitida, j'l·ont l fllindm·s I sland, Bass Struit)· 18, _R . 
lempdori from, Tasn'£C£1l ia.)· 19) l l'hite-spotted Skate (Rc11ja sp.) from off Babel 
I sland, Bass Strc£it,· '£0, R. dentatc11 f1·o1n Port PhillizJ, Yiotor'ict)· '£1, R. wust1·alis 
f1·om off Botany B ay, Ne'W S outh lVales; 22, astr··ingybarlc egg" of R. soab1·a ? 
f'rorn 'l'asrnania)· 23) side V'iew of et sintila1· egg f'1'0m li'lin.de1·s Island )· 24, egg 
from Tilnder Box Bay, Ta.smania)· 25, b·olitcr. ? f'1'0'11'b Po·rtland Bay, V ·ioto'l'ia. 
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uy enna ids) pu'r ses)) m· Skate~/ eggs. 



~h;nks Clll<l R:lYS whose l'•rcts uat('h in 
• ~r""'' 

1his 11H1llne•· <He t<•r ~tw<l oro-ririparous. 
11 is only <l :tep ft·om t IH-'sP 1o the t ruly 
\'i\'ipm·ons fonns, like thl:' Urey :Xm·s<' 
( (1(1'/'c/1(( ria.~ (LJ'('II(Wi /IS ), whith ~";0D1Ctim<'~ 
lH'<·om I:'H e1>·o·- bmm cl in t·, t 1) 1 i vi 1 v. 

~~ . ' 

• 'kales· eggs ;U(.> thC' i t·ue •·mermai<ls' 
J>tlJ·s<·~·· o1· '\·lutie-bn J·t·o"·s'', and the1·e <ll'C 
n11·ionx f01·ms of 1 hem. • o f<n onJ~~ ont> 
o1· i wo ~\ m;halian R})('<· iN; l1n ,-e heeu posi­
i ively iclcnt i lie<l, lmt a 11 asso1·t ment is 
hrJ·p il lmdrnte<l h t 1he hopl:' tl1<1t they nwy 
h<' t'('<'ognized in l'u im·P, Hll(l I haYe ROJ'il:'d 
1 h<>m geog1·aphita I I;\' , ns~otiating eaC'h 
wi th a spedes fl-om it:s lotnl i1y. A Yery 
('Ul'ious Tasmanian 1ype of egg has <1 
t·m·e1·ing like that of a ''s t J·ing~l><uk'' tree, 
hll I most of the othe1· spec·ies nre smooth. 
tlHwgh they may have l-l li me to wldc:h 
saml and deb1·is be('onw nit ached. 

T11 Bnglancl, F;ka i eFi' egg~ nny fl-om :2 ;1 
h.v 11 inches (Cuckoo H.ay ) to o,·e1· Re\'en 
by Ji\·e iu the Rotil enose Skate. whieh 
ink<'~ OYer Id: months 1o iurnbate. whet·etl!': 
the 'rh01·nback Rny d<',·elop.- in -±-J to 31 
mouths. " '" e know nothing a bout t h(' 
derrlopmeut of the ~\ usiralia n one.·. The 
E ut·o pe:tn Skate ( Raja cl a rata) fil·~t l n ~· s 
<•ggH when i t is e:ll)() ui 11 ine ye:ns old. 

Common Skate, Rajn flltsfralis ·> 
( l i' igm·e ~1 ) .- Dark ln·ow n eggl';, about :2.t 
by l .l i ll theK, Romeii mcs toated " ·ith slime 
and deb1·i~. Tt·awled ol'l' the Xe"· Son1h 
"·:l ies c:onst. 

Yictol'iau Skaie, Raja dentata ? 
t F'igm·e :!0 ) .- Blncl\: eggl'i 1=: by 1} inches, 
wi I h long horns. Side!-\ woolly. FomHl 
on \ '"ic:iodau beaches. 

'J'hot·nback Skate, Uajc~; l emp1·ir'1'i ? 
( I~., igure 18) .-Dat·k bt·own , almo~t 

blatkil-\h eggs l J by 11 inche to about 
:!1 by 1} inches, do:-;ely :-;hiated longi­
tudinally. The hon lR m·c SJn·eacl-eagled 
aud sometimes h<l r e squn J'iRh sunken 
;H('<lH. Tasmania. SOill (' lm·get· n~u.;s 

RI J·nit examples are i uvc:;;tetl with a ~nb· 
HtmH·e clinging to two Hpherical objects 
1l<'HL' ihe poste1·ioL· si<les ol' t h e egg. 

Hough-backed Skate, Raja nitida ·) 
( F igm·e 17) .- RatheJ· sqnni. bro;Hl-

fl<lllgC'<l, b1aC'kish io bt·own eggl-l. with one 
l'n<'e flat e:uHl the ot h<'t' c·otlYex. as i~ ofl<.>n 
1hP <'<lse i n !-ik<l 1es' ep;j.!;s. The lwt·ns n1·e 
~hot·i and the egg~ m easm·e ahon1 :!.1 
intll<.ls in Jength nnd 1 i to 1:: inc-he~ in 
wi<l i h. 

'l' he trawlerH bt·ing them np ft·om 
<'<lsiC:'I·n Baxs St r <l i i. 

~\.lso. in the xnuw wnte1·s. 70 1o 100 
fathoms cleep. <ll'C the <'~g~ (Fignl'e I!) ) 
of :1 white-spotie<l ~kn1<.> ( Raja sp. ) on l y 
known from n l>nby bken from an rgg 
~=1 l>y J i inthes nncl !-iimilnt· in shnpe io 
i hnt nst J·ihecl to N. (111-'ilmlis. 

1\ew Zealand Rkni<>. Raja 11(/.'ill/u 

( Ji'igm·e 16 ) .- 'l'h(' <)gg or this :O:]It'tiex has 
hN~n po. ·ith·el~ i<kntifi C'd f rom matel'ial 
in the Pol'tobello ~ l <tt·in<' F ish Ilat tlH't·:y. 
It is large, J 1o i'5 ind1es by :2~ io ~~ t 
iuehes. lH·owll, <tu<l hHs long slrmlet· 
c·oJ·on;.ll hm·us <ltHl shot·i ~hnnpy posieJ·iol' 
otws. 'rhe n<lnH ix eallecl l V lwi, atHl ihc 
<>gp; /f(/11 ) by ihe l\fe.wri. Eggs have been 
l'omtd in Bas~ ..: t t'~l it, :X e"· Zea h11Hl 
( moRt-ly off ih(' • onih I sland), and ihr 
Ch-.1thmn Islan(ls. 

'rhe eggs of i he Long-ta il eel Ska It.> o f 
Xe"· Zealantl (. t rltyndwlwt i. a. perrimus) 
<ll'<-' unknown. 

Honn<l Ray, fro/ita ll'(titii '? t l i' ign1·e 
~G) .- An nnnsmt l kin cl of egg, wh ic·h I 
ha\'(~ found in nnmbe1·s ou ihe l>C'<l<"lH'~ of 
P hillip 1.-Jan(l , atHl which i:-; alRo common 

<1 t PodJand Bay in \ "ic-1ot·ia. ma~· . or m;ly 
not , belong io 1 hC' • outh ~\ n ~tl-al inn 
Hound Ray. T he <.:;lpsnle i F:mooth nnd 
pol i~-;hed. thin, an cl not ~ymmeh·ic:nl in 
:-;ltnpP, l1<1Ying; <1 8wollen, conio1·iccl 
appen t·a nee. T h C' ho 1·n~ m·e lop~o;idccl, 
1wi!-41Cfl and b1·i i ile. Colont· goltlen bt·own 
1o blnck. Lengt h~ io :1 i11 c:hes, bt·(';ltlth 
I : 1o 1 J- inches. 

··St t·illgybn l'l-(' Eggl:). 

(Figtu·cs :2:2, :!:~ nnd 2-l.) 

\ Ve now c·onw to a cnrious Hef of 
q na <ln1uguJ::u· eggs; hN~<Hu<e of thei1· b;u·k· 
l i kL' shells, ·wii 11 lo11gi t n d in a l g1·n in Hlld 
woc><lv chat·ac:i et· I ('H ll t hem "stJ- inO'y-

· ' , b 

hm·kx'' but t he r;tys o1· skate~ whith lay 
1 h(•m ;nc> qniic nnkuown at p1·e eni. 
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Fign1·e 2~ is f1·om a ·ketch I made in 
the l\Iuseum at Hoba1·t of a Taf';maruan 
specimen, dusty b1·own in colour. 
Attach eel 1 o it ~u·e anchorage-fib1·es like 
dark purplish-brown wool. The exit end is 
guarded by split flanges which cud over 
the ce1·vix, as shown in Figtu·e 23 which 
is from an Australian ~in seum example 
trawled in Bass Stl·ait. These eggs 
meastn·e from 6 by 2 jnches up to 8 by 3-! 
inches, and the actual egg-chamber i s 
lens-shaped, smooth and black inside. 
Thirdly, t here is the Tinder Box Egg, 
shown in Figtne 24, f1·om a specimen in 
the Museum at Hobart from Tinder Box 
Bay, Tasmania. It i s 7 by 3 t inches, 
straw yello'\v in colour, fairly . ·mooth, 
with fine grain. Egg-cavity well J:ounclecl. 
The Australian ·u useum has an even 
larger one, 9 by 4! inches, the l a1·gest 
Australian skate's egg known, in 'vhicb 
the egg-cavity is 4 by 2i inches. It was 
trawled off southern New South "'Vales, 
and is brown and wood-like. 

If we can associate t his great egg with 
the lar gest Australian skate, then it may 
be that of Raja scabra, 'vhich grows to 
5i feet in length and is tl·a w led off New 
South Wales and Victoria , though it has 
not yet been recorded from Tasmania. 

But t hen we know so littl e of our deep­
sea animals t hat it is possible that the 
only reco1·d we may have of a species in a 
given locality may be its egg-shells. I n 
Antarctica ther e is a species of Skate 
(Raja a'rctowskii) whose very existence is 
deduced only from its egg-shells. 

GEIOST AND ELEPHANT SHARKS. 

' iV e now come to t he very distinctive 
eggs of t he extraordinary Ghost Shark 
and Elephan t F ish , which a1·e deep-sea 
shat ks with only one gill-opening on each 
side, curiou s dental plates in t he mouth, 
and a dorsal spine which can be raised 
and lowered. 

Ghost Sha l"l{ ( Ghi1nae1·ct og'ilbyi). 
(Figure 26.) 

The eggs a1·e somewhat tadpole- or 
skittle-shaped (rathe1· like the 'pen' of a 
squid ), light l.n·own, t hin, papery, brittle, 

and minutely scn1ptnn•d. TherP L a flap 
at the b1·oader end. alHl water i . .filtered 
t lnough ape1·tl.ue.· witl\ :aw-like gn:n·<.l,, 
which late1· burst open fm· 1 he ~'onng 1o 
ha tch. There ::u·e narrow web. , keel , and 
p e1·haps a. terminal illamen1. onL icle ihe 
main sheath of the egg~. whi<:h mN1Anre 
nea1·l;v 10 by lJ inches. 'l'he fem<11<' 
car1·jeR a pair or the. e e~g pt·oh·u1ling 
£1-om the body fo1· some time hefon" laying 
t hem. 

Gho. t Sharks in other eonni t·i<)s )l;l\ e 
been known to breed in nny month, soon 
Rpawn again. <UHl the emln·yo 1n·obahly 
spend.· nine to twehe monihR in it. egg­
cap:nle. The egg he1·e illn . i nlieu wa:-; 
trawled b y the "Encl<:'avom·' ' in :!!10 
fathoms, south of Cape E,·e1·artl, in Yi<-­
toda. The Ghoxt Rhai"k iR aiRo fomHl in 
,·e1·y <leep ''ai er off Xew South ' ValN' <llld 
Tasmania. 

E lephant Shark ( Calloryndtll .l! m ilii ) . 
(Figures 27 a11d 2 ' .) 

ThiFl ext1·aonlimny xha1'1~ , which har-; a 
boot-shaped probo, cis, Jay. a thn·k h1•owu, 
leat hery egg ot unu ~n aJ : now-Hhoe or 
racket sha pe anc.l with fl-ayed edges. The 
egg-capsu]e is lon g and 1aclpole-Rhapcd , 
but the w·ebs ;ne bt·oad and W<-Wf'd into 
l'iclges (rugae) with whi, kery sm·fac·eR. 
Slits act a::; entl·ance,· fo1· t J1e waler. 1hcl'e 
being no sa \V -eel ge<l gn a 1·d: ( :•w nnl a e) as 
i n Ghost Shark eggR. The ~\n :it·ali<lll 
:Museum has eggs horn Ta:.;nwnia and 
Ne·w Zealand, and one rneal';tu·ing l Oi hy 
5t h1ches from that Dominion , Hnd ('C))l ­

taining a baby shark, i. hen, illnRtrai eel 
(Figure 27). 

An Aushalian Elephant ~ 1 hark egg 
(Fignr·e 2 ) about fifteen in che.· long by 
a littl e ovet two jnche wi<l e, long and 
na1·row, and ·wi t h a pointed 'tail', wa. 
collected at the beginning of ihe nine­
teenth ceututy by P er on and fig1n·e<1 by 
Dean,11 who had .·tudied se,·el"a1 speci­
mens of Au h-alian cap ·ule: . probably 
1·efe1·able to two species, in the "J(u .-eums 
of London, Copenhagen IIa1·vanl , and 
New Zealand. 

11 Gantegie Inst. Washington P u blic. 32: 
Ch imaeroid Fishes, 1906, p. 33. fig. 15c . and. prob­
ably, the unlocalized 15a. 
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E[J.(J!i of Oholit rfllcl Elephant Slwrks: Pigu1·r' 2(i . Ulwst Slwrk f rolll off CU JJC 
E venw(z) r 'iCf(n-·io; 2''/ , E fep lznnt Slw,d; f?·"0111 X ew Zra fau d. s llU II"iii.<J !JOH71g ill 
egg)· 28,. Elct) lz md Shad.· f r om A_·usf1·a7ia . (Fig1w e 28 after RaJ;hforcl D ean.) 

Fossil El ephant Slun·k eggR lla\'e been 
fonncl in ot1J e1· count ri es. 

Howevm· tentatiYe my iclenti ficat iou s 
may be. it is hop ecl t hat they a 1·e not as 
e1Tatic a~ that of e:l Sydney joutlh1li ~t 
wh o ascri bed H Port .J ac:kson Shark'~ eg14 
in Ta1·on ga Aqum·inm t o ' 'Skippee', t he 
la 1·ge (·h eJ :Xm·::.;e (a \"ivipatou s spede~), 
~wimming the.t·e . Bnt hi~ 1·ema l"lu; we1·e 
amusin g: '·. . . . l )eople n setl to talk 
a bout 'Skippet' <1S on e of t hose he-Rlunks; . 
They'll onl y 1·egard her as a kip pet· n ow. 
'l' hou s::tncl s of sightsee1·s wh o sn w '."kipper' 

Postsc'J'i1Jt .-Siu c·e t his ar t icle wns 
w l'itten , ~:h·. Melbom·u e \ Va1·tl ha .· 
collected a fema le ~I a1·bl ell Cat:hal'l~ 
(A telomyctcrus 11W'I'm01·atns) a t Meh-il1 e 
I~land , N m·the1·n 'r eni tm·y. 1 t s egg i s 

o n Eio·h t -Tionr Dn~' n eve1· <ll'e::tmed tha t b ._l 

su ch a 11 e r ent wa ~ immi neut. 'Sidppet· 
d i<l n't ntise so m u ch as a cHckle .. . _., 

The prep<.H';-ltion of t h ix cll·tic:le. orel' 
the ] ast t we he :ye<n~. ha :-; i u voh-ed s hHly 
o f ~ome d ozen:-; of <'f!;g!' in m useums as f at 
a pal't HS E m·op e a nd Xew ~eal a n<l , jn 
E nglish a nd It::tlim.t aqua1·ia an tl h1 t he 
field fl-om Q ueem,;la ncl to 'l'a!Sm <l nia . 
a lso a good deal of stmly of con~illei· ­
able techn ical Ji te1·a nne. mHl now I fee l 
we a t e only 011 t he tlu·e~hol d of t he 
subject. 

21: by 1 in. , and 1·esembl e:-; li'jgtn e 15 
1·ath et t ha n F igm·e lB . B nt t h e tendril ::: 
at·e : ho1·t, and th e po~te1·icH" eutl of tlw 
egg, wh ich a lon e heat·s them , is p re<·e<l e(l 
by a con~tri ctetl ''wa ist". 
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The R. H. Phillips Collection of 
Fijian Moths 

By A. MUSGRAVE 

T llHO UnH t hP gene1·o!-;ii y of -:\f1·. 
H. 11. Pl1il1ip:-; , t h e Anl-ihaliau 
~fn l"em.u hH s 1·eeently a cqniTecl n 

l;ngc• <.:o ll ett ion of Fijian moth !'; ~ecnrecl 
U)" him dm·ing a 1·e ·i<le nee of t h i 1·ty yeHl 'l-i 
iu t he Fiji<1n Chonp . 

.i\Ll·. Phillip:.:; began h i:-; eo llecth1g in 
Fi.ii whil st i n the :;:;en ·ice of t h e F ijim t 
Oo,·eJ·nm en1. \\'h i (·lr he ente1·ed in 1UOR : 
iu 1!)1 5 hf' ,,- ,.1 ~ an lru:;p ector of Plnnts. 
alld in lH~R . npo u 1·eti1·in g h on1 th e GoY­
eJ·IlmPn t ::;e n ·ice, he joined the Oolonia l 
Sugar Refinillg Co .. ancl \Y£1:-; ill i hei1· 
(•mploJ [m· tlu·ee yem·s. 

'ril e t oll eet ion , which con :-;i f5i s ol' som e 
( n spet illH'llS. in <:hHl C!S a b ou t 4 ()0 n a m etl 
species and .J.55 mlicl en t i1ie<l sp ecimens. 
a ud is set antl JWOp el'ly labe lled. HH<l 

i wo field J·egist eJ·:.:; whi('lt <H.:cornpa n y t h e 
collection gh e ncltlit ional data as to t he 
foocl plan ts of t h €' lm·,· r~ e m1 cl o t h el' 
p:wt icul;ns. The id en t ification of 1 he 
specimens h<t ~ be~n n ndet·tn ken fot t he 
mo~t p<ut by :;;peeiali~ts in E n ghHHl, 
wher e many f a mil i es have t·e cei Yecl t h e 
attention of l\I1·. Eclwarcl 1\feyri ek (wbo:-;r 
death was 1·epo1·te(l from Lomlon in Ap t·il 
of thi~ year ) . In hi :-; se1·i.-11 wot·k, n.tof i<' 
Jlficrole1Jidoptent) appea1· th e ll ekc1·ipt ion i' 
of the llC \\' sped es coll ect ed uy Ml·. 
Phillips n11<1 o t h e l' Fijinn entomologists. 
and on looking th l'ough thi~ wot·k f l'om 
1930 ouwat·ds, on e i ~ st1·11 ck by t he eo11· 
i'itaut t·t.) tut·J·ente of :\It·. Phillips' llHllH:' 

i11 c·onnettion wHh F ijian m oth :-; . ~h. 
l JoniK B. Pl'ont ,1 of Tl'ing P<nk 1luseum , 
h a.~ ulso <lest'l'ibed H nnn1ber· o1' specief-; of 
Geomehiclae <·oll e<·tecl l>y ~lt·. Phillip~". 
Mr·. ,V. H. Tams,::! of the Briti:-;11 :3Insf'nm 
'(Natural Hi story ) . Jrn s a l s o <leRcl·ihed 

1 i"' r' tJUt: ,<;ty lops. ;~ ( 1 1 ) . 1 9:l·L 
2 T a ms: Eit l omoloqi.<; t. 62: 1 929. 

Jl r . N. ll. I'Ti ilfip.-.; . 
Photo. Howat·d Hanis s . udios . Sydnp~· 

<llHl figm·ed <H I .\ g<tris1 icl ".\ I of h. Sr'Hrl yr(/ 

bostr.ljr-liO JIOfu, fl'Om L .-t utok<l. Fiji. <·ol 
l ect ed l>y :\h. l'hillips, :-;p e<' illH'Il s of wlri <'l r 
m·e i11 hi~ c·olled ion. 

".\h. Pbillips hciS kin dly rur·ui shc·d 111<' 

\\'l t h <l few l 'ClHH r· k :-; 011 1 11<.' ('01Hl i1 i O.II S of 
in sect life in t he I·~ ij i Isl a nd s. wlti <· ll 
mig ht pe r·1laps ltelp 1o i ll fl tH' JJ<'(, <III ,VOI I<' 

\dlO \\·a s possi bly <·cmsider-i11 g <I 11·ip 
t ll eH~ . 

T he ma in i s land. Viti LeYu. a lthough JH 

m ore t han abou t 100 miles in d iameter. has a 
very grea t range of c limate. T he nonh·east. 
nor th , and nor t h-wes t coast is d t·y and hot. 
and bas vat·iations a s i t ri ses [rom sea·I E>,·el 
to 4.000 feet. There is a great c·ha nge in 
p la nt life a t t hese \'a rring len •ls, and f' On-
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Rllodogast?·ia ast'raeu.s Drury, 
1773 (Arctiidae). 

Oeonistis entella Cramer, 
1779 (Arctiidae). 

A.c?·i.toce?·a negli.gens Butler. 
1886 ( Cossidae). 

Asota wood/01"di Druce, 
1888 ( Hypsidae) . 

Hypm·gy1·ia 1netallitem Dasychi1·a fidjiens1.s Mabille ana 
Raginot, 1888 Vuillot, 1890 (Lymantriidae). 
( Crambidae) . 

sequently in the insects that feed on them. 
After 3,000 feet insect life in this zone becomes 
scanty. Travelling in either east or west 
directions towards the south, conditions 
become gradually nwre tropical, until dense 
jungle is met with, and this teems with insect 
life. Making into the interior, the jungle 
persists to the highest levels, though a great 
variation of plant and tree life is met with, 
and insects are taken which are rarely met 
with on the lower levels or on the dt·y side. 
This is the country of almost incessant rain. 
To a certain extent these conditions of wet 
and dry zones are met with on the other large 
islands; there are over 200 islands in the 
Group. The larger outlying ones could be 
visited at small expense, and in the farthest 
out, where perhaps the destructive bulbul and 
mynah have not penetrated, there may be 
treasures worth the pains of collecting. The 
insect life on Rotumah, a well isolated group 
some 200 miles to the north-west, might well 
be interesting. A cargo and passenger boat 
goes occasionally, and it is probable that a 
passage on the Government steamer could be 
arranged through the Travel Bureau. There 
are excellent rest houses provided by the Gov­
ernment at various centres, at which the 
charges are moderate, and stores always avail­
able. There is a ve1·y efficient Tourist Bureau 
in Suva, where all information and assistance 
are obtainable. The C.S.R. Company at 
Lautoka have a very comprehensive collection 
of general insects of Fiji, and there is another 
at the Agricultural Department at Suva. The 

Photo.- A. Musgrave. 

Department will always be found ready to 
advise on the districts proposed to be worked. 
There is a motor road right round the island, 
and there is a daily bus service; the fares are 
reasonable. Travel between the smaller islands 
is chiefly by native cutters, and would best be 
undertaken as advised by the Travel Btu·eau, 
who would instruct as to what stores would be 
necessary. Lodgings on these trips would be 
in native villages, and, though doubtless t he 
visitor would go armed with net and cyanide 
bottle, still it would be as well to add a tin of 
Keating's powder to the list, or insects that 
were not needed might be inadvertently 
collected. 

1'HE HISTORY OF 1\IOTH-COLLECTING I N 

FIJI. 

In dealing with Mr. Phillips' collection 
a fe,.v words might not be out of place on 
the history of moth-collecting in Fiji, so 
as to place Mr. Philli p. in a proper peT­
spective among his confreres of the 
butterfly net and killing bottle. 

Among the first collectors to visit the 
Group were the early French explorers 
in their quest for the missing vessels of 
La Perouse. ll1 1824 the Coqui,lle, under 
L . I. Duperrey, visited the Group and 
neighbouring islands, but apparently no 
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Jfacroglossum ll1n1ndo 
t>itiensis Rothschild, 

1903 (Sphingidae). 

Stictovte?·ct vitiensis 
Hampson, 1912 

(Noctuidae). 

, ·tiel op 1 era rit i f'll sis 
Hampson, J 912 

(Noctuidae). 

/ 

Seuclyna bost•rychonota Tams, B ulonga 1> l1 ilippsi ProuL 
1929 (Agaristidae). 1930 (Geometridae l. 

_teolopet?·a }Jalaeantll es :\1eyricl\ . 
1934 (Pyraustidae) 

J·ecoH1s of mot h captu1·es exist. F 1·om 
May 25 t o J une 8, 1827, t he French 
conette A.st'I''Olabe, under the l eadership 
of Dumont D 'Utville, waH in Fijian 
wate1·s, and accompanying tbe ve~sel were 
such well -known collect01·s as Lient. 
C. H. Jacquinot and the suq;eon s .J. R. C. 
Quoy and .r. P. Gaimarcl and P. A . 
Lesson. In 1838 t he co1·vettes A.t>t'rolc£b e 
and Zelec, also command ed by Dumont 
D'Ul'ville touched at Fiji during October 
of that yea1·. Desp ite t he fact t hat six 
meml>e1·8 of the expedition, in cluding t h e 
leader, made collections of insects, no 
Fijian moths appear <-l mong the insects 
descl'ibed in the scientific t·e~ults of the 
expedit ion. 

E m·opean settlemeut di d not take pl ace 
until 1835, when the fi rst mi ssionaries 
became establi shed t here. Thu~ collecting 
may be saicl to <late f1·om about 1860, 
when the g1·eat M useum of Godeffroy in 
Hambu1·g· sen t its collectm·s far and wide 
into the Pacific. Of these may be men­
tionec1 Dt·. Eduard Graeffe, Captain 
Theod or Kleinschmi d t, F1·an z I-I iibner, 
~h. An chew Ga r1·ett; papeu~ on the 

Pholo.- A. :\fusgraYP. 

rnate1·ial eollette<l by them appeared i 11 
the jom·nal of t he Gocleff1·oy ) hl . eum and 
li ·ts o·f pecimens iu 1 he catalogues or 
the 1\fn. eum. ,Among ihesc httle•· we note 
F ijian moth ·, mo~tly . pecies with a widf:' 
range nncl not nati ,.e to the Group. 

Fiji was ceded to B1·ita in in 1 75, aml 
in the 1n·evions yee:n II.~I.S. r'lwllen,qer, 
·while on he1· voyage l'Onnd the world , 
spent some time t here. C'oll ector r-- 110w 

began to pay more and more aHention to 
these islands, and the name~ of Fijian 
insects appeared more often in sci entific 
jou1·nals. Tl10se who are intcre.·ted in 
the lite1·ature of Fijian entomology wm 
find the more impo1·ta11t pa pe1·.' on t he 
subject li. ted at the end of thi. al'ticle. 

:Mr. ~I. Bezzi has pointed out in his 
wo1·k, "The Dipte1·a of tbe Fiji I sland. ", 
with 1·egard t o t he fti e~ of F iji. 1bat a 
careful study of the lite t·atul'e to the 
end of the yea1· 1925 ~how~ that only a 
few species had been l'ec·m·<1ed up i'o t hat 
year. As I haYe shown , the moths have 
received some,Yhat bette1· consideration ; 
nevertheless, i t i. only during t he past 
deead e or so t hat the l".tntly of th e moth 
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fauna of the G1·onp has 1·eceived any 
serious attention . vVith the establishment 
of the suga1·-cane ind ustry, and t he 
g1·owth of sn ch o1·ganizations as the 
Colonial Suga1· R.efining Co., and the 
Depm·tment of Ag1·i cul ture of the F ij ian 
Government, it became necessm·y t o 
employ entomologists to combat pests, so 
that the study of the Lepidopterous fauna 
of t he F i jian Gr oup was inevitable. Thus 
we find in lit e1·ah u ·e 1·elating to the 
ent omology of these island s the namex 
of sucll contempo1·aJ·ies of )ll'. Phillips as 
D1'. Gnt hr ie, R . Veitch, R. . . J . A . ' V. Levm-, 
vV. G1·eenwood, H . ,¥ . Simmonds (t he 
last-named being t he 1we. ent Govel·n­
men t Entomologist ) an d t lte <1ono1·'s son . 
Jh . C. s_ P hilli ps. 

'f HE U A KI.K<: Oli' _\. SClE~TIS'l' . By R.aymmlcl 
L. Ditma t·s . (Angus and Robe1·t son 
Lt d. , Sydney, 1938.) Pp. 223, with 
twen t·y-1 hJ·ee f ull-pag-e pl ates. Pri (·e 
7s. 6d. 

Dr . Ditmars is Cura to1· of Mammals aud 
Reptiles in the Zoological P ark, New 
Yorl\, but, as this book indicates, he has a 
"variety of ent hnsiasms", in cluding 
weather lm·e, volcanoes, :fire engines, and 
the like. I t was inten ded by his family 
t hat he should fo1low a military career, 
but, fo1·tnnately, he obtained employmen t 
as a junior assistant in the great 
American 1\inseum of Natural H istory, 
where his fi rst task was t he moun ting of 
mot hs and l.mttetflies. Thus was his 
future det ermined. 

Most healthy and intelligent yonngsten-; 
have a lively cul'iosity concerning the 
wor·ld around them and a natural propen­
sity for keeping pets of various kinds. 
'fhese arlmirable t ra its often disappear in 
theh · maturer years, partly because of t he 
discouraging a t titude of t heil· elder s, 
partly because life becomes too compli­
cat ed and exactil1g. Ditmars ha s been 
fortunate in that his youthful hobbies 
have become llis life work. This inspiring 

--- ---

Snch , t hen , i :-; an epi tome of moth­
collecb11g in t he Fijian G1·oup . and it 
will be seen tha t t he Aush alian )Iuseum, 
in 1·eaping t he ben efits of )h. Phillips' 
in clushy has been extremely fortunate in 
t he acquis ition of so lar ge <l collection of 
so neglected an order. 

R ete1·ences. 
R. Felder a nd Alois R ogenhofer : Re'ise der 

YOI:CI1'Cl . At la s., 1874. 
Druce : Ent. ll!Io. Mag., 19 : 16, 1882. 
A. G. Butle r : Ann . Mag. N(tt. Hist. (5), 11 : 

402, 1883. 
Meyr ick: T1·a ns. E nt. Soc. Loncl .. p. 189, 1886. 
A. G. Butler : 0 1J. c'it., 188 6. 
Druce : P 1·oc. Zo ol. Soc. L ond .. p . 219, 1888. 
Mabille and Vuillot : N ov . L epid .. 1890. 
W. R ot hsch ild: N ov . ZooZ.. 2: 482, 1895. 
Bethune-Ba ker: P?-oc. Zoo l . Soc. L oncl., p. 88. 

1905. 

aud fa:-;ciuating book tells t he stoty of his 
stl·uggles and achievements fr om his fi r st 
disastrous att empt to keep live snakes in 
a :Kew Ym·k apartment house to t he 
l)l'esent t ime when he is r ecognized as oue 
of t he leading a uthorities on 1·eptiles. 
lie descri bes his various journeys in 
seat ch of sna kes, lizards, f r ogs, bat a1H1 
other· cr e::1 tu res; he has thir st ed in the 
cl e:::;e1·h; of t he south-west an d st ruggled 
t h1·ough J )an a m a jungles and t he hot , 
steamy fo1·ests of Trinidad. The book, 
which is well illus t rated and produced, is 
Wl'itten wHh gusto an d a sense of fun, 
even t hough the joke is sometimes against 
t he aut ho1·. 

The na t nralist will find much in t he 
work t o in ter est and inst ru ct him, for the 
anthor is a keen observe1·, learned in the 
ha bi t s of animals Hnd the whys of things 
gener ally. Amongst the most interestiup: 
passages are those dealing with t he 
st1·ange f1·og, fonnd in Ven ezuela and 
'Tl'inidad, which as a tadpole grows t o a 
length of f01u·teen inches, but as an 
ail·-hreathing frog is only t'vo inches long. 
No less absor bing is the a cco1mt of t he 
giant bat of Trinidad, a savage killer in 
its wild s tate, but a cleanly and well ­
behaved creat ure in captivity. 
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Chalcedonic Quartz 
By T. HODGE-SMITH 

I
S a J H·e\'iou~ :u·1 id (' the \'al'ieti e~ of 

(' 1 ')'~1 all izecl qHa 1'1~ we1·e <l<..)Scl·ibecl, t 
a]l(l it yet 1·c.)ma i u~ to cl e.·ctibe the 

principal vadeti e::; o f chn ltedonic quadz. 
whith dif'f(•1·!-; e~~en1iall y ft·om c·1·y~tallizc."'d 
qnm·tz i 11 t hnt it uevet· po!-;:-;e~ses a t·egnlat 
cxtet·nnl f01·m. Ful'ih ~t· , im-;tea<l of being 
a homogeucott k mn .·s, i t i k nw<l e UJ> of an 
aggl'egate Of VCJ·y ~mall ct·y~talline 
pm·1iel e~ ot· Hl>n·~. 'l'hP mi 11 eL·alogi~t 
des<'1·ibes 1 hi:-; Ri n 1d n1·p ct s ci·ypto­
c1·y~tnlline (KpU1rTo<> hiclcleu) a~ c.h stin d 
f1·om phenO(Tystalliue, \\'hi<:h applie. to 
cmlill<ll'Y qmniz. lt :-; ln~h·e 1·e~embl e~ 

~ome"·hat 1 hat or wax . a~ di ~tinct fl-om 
the thm·ac-te l'i s1 i c gl a ssy luRt 1·e of quartz. 
.\l l-\O it iR n ot qnite. o hanl . Th e nu·ieties 
of cba ltedon i <: qmn tz <l cktrihecl he1·e c.u-e: 
dwlc-eclony. ~<nd <11H I nnue liHn. pl<l~ma 
an cl blood:-.;loJte ag:H l <.> . a u<l onyx. fl i ni. 
ancl jasp<' l'. 

I ' 11 A I , (' IWO~ Y. 

The Ol'lg'lll o r i hp ll<Une js Ull ('0l'lrl i1 l. 
'l'IJe dw/('edoni11s o [ P Jiny was ce1·ta jnly 
not t lw tl1<1l eedo11Y i ll a t w e know today. 
It was a ~1·een minerHl t hat m ay hrl \' C 

been the motle1·11 cln ·ysocolla, a hychou ~ 
·ilicate of coppe1·, which wa!--; obtained 
ftom the coppe1· mines of C h a l c·ecl on. 
h·om which lt cl e1·i ve<l i1 ~ name. .Tust 
how the name beca me t1·au~fen·ed f1·om 
thl'J'~ocolla to a s ubs tnnee that i~ so 
different in ('VCJ'Y W}lY i~ d ifficult to 
explaiu. 
Uhalce<lOJt~· b; mos tly tl'c\ll~lnc·cnt. l>nt 

may l>e som <>i inws almost t 1·nnsp:nent. 
while t he eolom· val'ies [J·om white o1· 
gtey to vn 1·iom-; Hhades of ln·own. 
Geuel'all y tlH• <·olo n r is unif01·nL but 
otcasiou a ll y ii m ay be d ou<l y or in<li t;­
tinet1y ba 1Hl ed. 11 is o11l y exeepiionally 
lcn~e i1·an:-;luee11 t stones of uniform 
eolout· 1ha1 <ne of a ny value. 

. 1 "{lllal·tz", A l'STRAT,JAN .l\1 u~BUJ\1 1\! AGAZINE. V ol. 
\'1, :-\o. 5, pp. l 7 G-180 

11 is found •1'- nwlulv~. of 111o1·t• m· I(·~~ 
sp he1·i<·•ll ~h:q H·. o1· ~1<~hH· tit c.>:-.. (•ithcr 
Ji u in g 01· fillin g c·a,· itit·~ in J·o<·ks. I t ii<. 
nlxo fo und ns nodul<•:-- iu the soil dl•J·i,·t•<l 
fl·om 1 h(• \\' ('i11 ht•J·ing of I 'O d~~ \\'JliC'll ('011 

in itt e<l tlt<' lliOJ·e l'<'~ i sfcuti c·ha l<·c•clon.r. 
Bn s1 ~ and ll <>a d s i11 full aJHI h;u-.--I·Piipf 

wen~ <'x<•c· u t<•<l l>y i ht• B o ll l<lHs i 11 

<·hal<-<•clonv, <l lltl in 110 ot l1 t>1· s uhs1;HH·t• do . 
ant i (l tH' w01·ks il1 l'nll l'<'lier oc·c·n1· it1 ~m·h 
mng11i indP a~ in 1hi~ m i11c>1·nl. 

S.\Hil .\~ll C.\HXei. J.\X . 

~;u·d wns the.• fiJ·!--:1 name to lw e~pplit•cl 
to 1 he 1'<'<1<1 i~h ot· IH·owll il'h nni<.•t_y or 
('ll al c·(•clony. 'l'hr1·e :1 1'<' !-:('\' l'I'Hl n•l·sionl--­

<1~ io 1h<· OJ·igilt or tlw nanw. <hw is that 
if 1~ clt>t·in•d l' l'om Hanli~. wh<'l'(' it \\;1:-­

fil·~l known: an ol h<•1· f 1·om 1 Jt p t'O)Olll' of 

<1 ~<lil<•cl snl'cl in <>: a i hi1·<l (\\· ltic·h il-' Jll'nh 
<1 hly <'01'1'<'<·1) ilw l i i is dt•t·i \'eel 1'1'0111 t Ill' 
P (• t·sian wcll·d .•wrl'd, nwnni11g y<'llowi slt 
1·c•<l. 

L;ll e1· t·;lJll(' 1 hr wm·d t<HlJ<•I i<lll , p1·ol1 
c.1hly d Pl'ived fi'Oill the dP<'P fl c·~h - 1·c•d 
c.:olo u1· of some or t11 c stones. I ll moclt•1·n 
liODH.•n<"ia1m·c it is n~ual io n~<· . ani fot· 
1 h e 1·ecld ish h1·o\\' ll stone!-: and c·a1·1wl ian 
I'm · 1 hC' firl'h -1·Pt1 \'c ll·ip1 i<·~ . Hi1hollJ?;ll it is 
~omPtinws diffi<'ul1 to cl('t<•J·miJW \\' l1idt 
n;llll(' should lw us<'d fo1· <1 pa1'1ic·ubll' 
st OlH'. 

'!'he c·olon1· of <·<HIH•licm is chw 1o :111 
oxide or ii'Oll. whilr 1h<11 or 1he ~:ll·d i ... 
due to a JtyclJ-oxi<lP of 1he ~Cl llH' JlH'I<ll. 

ho1 h of' w h i·<·h <ll'<' pn·~Pn1 as impuri1 i<'~. 
f t is possiblr t o c-o11Ye1·1 ~ !'c:ll'd in1o <1 
<'<ll' ll <.>Jinn by 1he ~imple }ll'O<:e:s of hNl1 -
ilw t he1·pl>.Y to ll\·et·t ing the b;nll'oxicl<• 

~'I • .,_ 

i11to <ln oxidP h\' <hiring off waier. 
C:nneli:111 th<t1 i s 1;nle in co1um·, due to <I 

d efi<'ieneY o f i n>11 oxide. mn:v he ~h'<'ll tlw 
pt·o]>et· t'~> l o n1 · by immers ing- ii in ~l !-:olu 
1 ion of i1·on nitl'atr ;nul ~nbseq tH•ntt~· 
hea1iug. Ot·c1in:ny chakedony may he 
a1'1ift<"in11y ('o]onl'etl a nnifot·m lJl·own, 
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when it is in no way inferior to the 
natural sard. 

The ancients believed that t l1 is stone 
would clJ·ive away evil spirits, and prob­
ably because of its colour , it would 
stanch haemor1·hages. Later mo1·e vh·tues 
were attl'ibuted to ii , when it was said 
to baffle witchcraft, chive a~vay fear, and 
exhilarate the ~onl, ·whatever t hat may 
mean. 

PLASMA AND BLOODSTO~E-

Plasma is the green variety of 
chalcedony, and the colour is probably 
due to the p1·esence of minute inclusions 
of a green chloritic mineral eve·nly distri­
buted throughout the mass. 

The ancient name was 1J1'asi•us) which 
was derived from the similal'ity of t he 
colom· to the green of the leek. Later 
the term prasma appeared, but thi s 
included a number of other stones of a 
g1·een colour. 

Of plasma, Orpheus sings : "Hence was 
I taught thy powerful virtue as a remedy 
against the sable asp, thou life-saving 
divine stone." 

Bloodstone, sometimes referred to as 
heliotrope, is really a va1·iety of plasma, 
but the gt·een is spotted or streaked a 
blood-r ed colour. In t he National Library, 
Paris, is a famous statuette in this 
material representing the scourging of 
Christ. 'l'he cat·ving was so arranged that 
the red spots 1·epresented drops of blood 
011 His ga1·ment. 

AGATE. 

Agate is the most important and best 
known val'iety of chalcedonic qual'tz. It 
differs f1·om chalcedony only in that it is 
banded. In typical agate the banding is 
sharply contrasted both as to colour and 
transparency. When t hese become similar 
the banded structure becomes less dis­
tinct and the mineral grades into 
chalcedony. 

The width of any one band is usually 
uniform throughout its length, but the 
width of the bands may vary consider­
ably, though mostly they are quite 
naiTOW, sometimes exceedingly so. As 

many as 17,000 definite bands to the inch 
ha ve been recorded. If a thin plate of 
such finely banded agate, cut at right 
angles to the banding, is held to the light 
it will ~how a play of colours like a r ain­
bow. These are known as rainbow agates. 
They at·e not of much value, t his depend­
ing almost ent i1·ely on t he contrast of 
eoJ our and t ra nsparency of the different 
band~. 

As agates a1·e formed by the deposition 
of f' ilica , from solut ions in termittent ly 
supplied , on the walls of irregular 
cavitie:-; in rocks, the concentric waving 
cou1·se of the bands coincides with t he 
i1-regularities of the cavities. If the 
cavit ies happen to be spherical, then the 
banding will be concentric circular. 
OccasiOJlally the banding is arranged in 
a n angula1· patteru like the plan of an 
old fortJ-ess, when the stone is known as 
Fot·tification Agate. 

Agates were highly prized in very 
ancient times. Theophrastus described it 
as "a handsome stone f1·om the River 
Achates in Sicily, and sold for a high 
price". This is the fit·st locality from 
'vhi ch agates were obtained , and doubt­
less the name is a corruption of Achates. 
I t waH not until the fifteenth century 
that agates were found to occur in large 
quant ities nea1· Oberstein and Idar on the 
banks of the River Nahe, Germany. The 
industry of cutting and polishing agates 
was established at Oberstein, where it has 
remained ever since. The supply of agates 
in these areas becoming depleted, it 
became necessary to look for other fields. 
In 1827 came the discovery in the 
Province of Rio Grande do Sul in south­
ern Bt·azil of agates which for size and 
beauty excelled anything hitherto known. 

.Just prior to the discovery of agates in 
B1·azU the Ge1·man agate-cutters found 
that agate was porous, in spite of its com­
pact appearance, and could be made to 
absm·b colouring agents. Further, the 
different layers corn prising the mineral 
possessed differences in porosity and 
therefore differences in absorpt ion of the 
colouring matter. The colonrs are per­
manent, and more pleasing contrasts may 
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Aga,te jTO?n Serra do J.lt'lcti, B t•ctzil, tnea,su1'ing 10 inches on the longer diamteter. 
The dad c bc11nds have been a1·tifi,cially coloured blue. Gt·y.stals of qUQ;?'tz cwn 
be seen radictt'i1~g f 'rom, the ctgcbte tow(J;rd t he cenA1re, which is c01nzwse<l of 

chalcedo,ny. Au.stt·aMan ]Juseutn exhi bit. 

be obtained in t his way t han is found in 
the natural stone.. Probably the majority 
of agate ornaments of modern times have 
been coloured in t his way. 

Agates were once used extensively as 
ornamental stones, and in t he middle of 
the nineteenth century agate jewellery 
was most fashionable. With the advent 
of so many artificial products suitable for 
ornamental work, the agate has largely 
been displaced , though it is doubtful 
whether there is anything to equal the 
genuine agate ornaments produced by the 
Oberstein workmen. 

Moss Agate differs from ordinary agate 
in that its variegated nature is not due 
to banding, but to visible inclusions 
which have a moss-like or dendritic form. 

I t would be described more correctly as 
chalcedony with rlendritic inclusions. 

ONYX. 

Onyx is a variety of agate in which 
the various layer s are in even plane~ and 
the banding is straight. The pl'incipal 
colour variations are black and wbHe, 
and red or brown and white, the latter 
being known as sardonyx. 

The origin of t he stone, according to 
Greek mythology, i s as follows : "Cupid 
with the sharp of his arrow, cut the nails 
of the sleeping Venus, which fell into the 
Indus; but as t hey were of heavenly 
origin they sank, and became meta· 
morphosed into onyx." The name is 
derived from the similarity of the colour 
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of some vatieties to that of the human 
finger-nail. 

Onyx has been used chiefly f01· cameos, 
in which t he figure is ca1·ved out of the 
light colom· and stands out in relief ou 
the da1·k background. Perhaps the most 
famous of antique cameos is that on the 
Mantuan vase, which was made from a 
single stone and is seven inches high and 
two and a half inches wide. The base is 
b1·own and on it in relief a1·e can recl 
several groups of white and yellow 
figures. 

The te1·m onyx is sometimes used to 
describe a variety of lime ·tone with 
similar colour bands to that of tl·ue onyx. 
The ancie11t wl"itets seem to have used the 
term to cle.·cribe any banded stone, and a 
good deal of confu. ion l1 as thus e:nisen. 
Fo1· instance. it has been 1·ecorded that 
1\Iithl'iclates, 'King of Pontus, posl'iessed 
2,000 cups of onyx. It is almost certain 
that these we1·e not the h ue onyx, but 
onyx-m<n·bJe o1· l\Iexican Onyx, as t he 
banded va1·iety of limestone i s known. To 
avoid confusion some wtiter$ have used 
the te1·m 01·ien tal Onyx 1 o cl esignate the 
tl'ue chalcedonic onyx. 

J dSPJ<]R. 

J aspe1· is an imptue almost opaque 
\·ariety of chalcedonic gnattz, usually of 
ted colom·, but yellows, gteen. ·, an cl greys 
a1·e . not uncommon. The jasper of t he 
anc1ents wa · appm·ently quite a different 
stone, as j t is usually d ese1·i bed as a 
t 1·anslucent gr-een mine1·al. The Greek 
name 'Iaa?TL~, accordino· to Isocl01·e 
" . 'fi b ' s1gn1 eth g1·ee11 and snch a green as 
doth illust1·iously shine forth with a very 
sup1·eme vh·idity 01· o·1·eenness of (Tlory". 
As it was supposed to benefit t he 

0

mo1ith 
and chest of the we:ne1·, one i s tempted 
t o woncle1· if Isodo1·e wo1·e a jaspe1· .. when 
he :;;poke of the stone as above. 

Often the colou1·s f01·m stripes or zones 
in the stone, when it is known as Riband 
Jasper. I t is intetesting to note that t he 
Tn1stees of the Australian ~1useum pur­
chased hom an AmeJ·ican mine1·al clealer 
a ve1·y beautiful polished ·lab of l'iuand 
jaspe1· horn ~U.nble Ba1·, Western 
.Anshali<l. 

FLI-"'1'. 

Flh1t is allied to chalcedony, but is 
much mo1·e opaque, with a dal'l{ grey or 
b1·own to almost black colour. Often the 
exterio1· of nodules is colou1·ecl white. 

In eastern Engla ncl and ·western 
Em·ope it occm·s ju the ?\Iiddle and Upper 
Chalk Fo1·mations, where it fo1·ms 
in·egu1ar nodules and veins. The chalk, 
'"hich consists of carbonate of lime, con­
tains a number of sponge spicules and 
teBts of othe1· 01·ga11isms, both com­
posed of silica. vVater dissolves this silica 
a nd deposits it again in the form of 
nodules 01· vei11s, generally where the 
si liceous , picules and tests are most 
abundant. Often unclissolved spkules will 
be founcl in t he no<l ules. 

'Fliu1 bteaks wi1h a shell-like or con­
choidal fractm·e p1·ocludng ver y sharp 
cutting-edges. Palaeolithic man thus 
le;nned to use flint in t he ruauufacture 
of his cutting tools long before man dis· 
covered the use of metals for this 
p m·pose. 

The discovery that sparks were 
produced wheu h·on py1·ite::; was struck 
by flint is said i o ha ve b1·ougll t about the 
percussion method of fi1·e-making. In the 
flint-lock musket, t he stanclanl equipment 
of the Bl'itish ;u·my unt il 1 40, the charge 
was fil·ed by spa l'kR J)l·odnced by the 
stl'ikiug of a piec-e of flint bv a steel 
hammer. · 

M is~ ·! o!ce Allan's contribut~on on Aush·ah au hells was 
una' OJd.lbl.)' held o\·er. Tt wlll appeat in the next issue. 
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Australian Insects 

I I I. The Collembola or Springtails 

By KEITH C. M c KEOWN 

T HE iu .~wd~ <:Oll i]H·h.;e<l iu the o1·d et· 
'ollcmL>ol n arc of ve1·y !-Small ~ize. 

aud 1 i ke 1 hoi::>e of the preceding 
OJ·dc•1·, the 'l' hyxanm·a, p1·imitive. The~' 
haYe been fonnd ]H·csel·YP<l i n t he ambei·­
betlr.; o r E n rope, a1Hl, 11-uly remal"i\.n ble 
with s1H·h fl·;tp;ile <llHl soft-bo(liecl in~eds. 
they have l>P('n <l<.)fini tely identified HS 

fo .·i ls f t·om i h e Hhynie che1·t-becls of 
Scotlnncl o f :\fi <l <lle DcHmian nge, mHl 
m·e thu · among-st the olcle t in ecis 
lmow11. It will lw seen, thet·efo1·e, that 
they at·e of ancient lineage. 

On account o[ th<'i l· in~ i gnific:ance and 
1·etidng habits. t he Spl'iugtai ls usually 
e.-c:apc obscn·a tion by the a Ye1·nge nahn-e­
lovct-, 01· a t most aHnlti. but a casuc1l 
gla uce. 1 111 il ve<·eui. :vem·s t he . ame was 
lcngcly t J·ne or tlte attent ion they had 
1·ec:eivC'd fl-om the xdentisi, bni s ince l\h. 
IT. \Vomc1·slc~y. Euiomologist, South 
1\n s1 1·ali<m 1\fmwum , ha s d evoted him~eH 
to t hei1· tl c ln il <:tl shul y , many ~pec:i es , 
bot h in cl igc'nons mHl ini t·Q(lnced , have 
been a dded to t he Au·h·alian fauna . In 
19~4 t he 1o1 nl spe<' i e~ t·cco1·<le<l fl-om .\.n s­
hal ia was auont 170, but ~ince that <l ate 
a mtmhe1· o f sp ecies ha \'e been added to 
the lixt. so that p o.·s ibly ·om e two 
huncll'ed of 1 he in~eds are now k nown 
fl·om on1· <·ontilwnt. The1·e is little doubt 
t ba1 many m01·e await descl'iption ; the 
insec:ts xho nl<l he cm·efnlly collected and 
pl'eserve<l in 70 tjc a l cohol . so that they 
may he s nbm it 1 ed t o a speciali t f01· 
ex:-onina1 ioll. 

1'hose s pe('i eH which m ay be classed as 
immig1·ant~ ft-om over seas have, in all 
p1·olJalJili1y, cntc1·ed the counil-y in soil 
alJont 1 he 1·oots of plants 01· simila 1· 
me<lia. 

'l ' IH} popn lar 11ame for the Collembola 
is ''S1n·ingtails'', ancl one has only to 

~ • Jll i 11111 u r us r i r i cl i ·'i . o 11 i 11 f r o cl If('('(/ 
-'l}Jf' <·i<' .'i f,_f ~ 'JII' ill_qta i / df'.., f nu·t irr to 

ftU' ( ' /'1/(' (( Jtd r-/ () !'(' J'.<; . 

.\ f1 t>1' Lnbhoc·k. 

w:-1 kit i ltp l iit lC' nee:1t m·<'!-; for a ,.<~ 1·y shor t 
while to 1'(\<llize how ap t th<' te1·m is. fo1·. 
nx i hey mo,·e about. they an• c:on t i nnall~· 
lea ping up into the air in an appn1·l'n1ly 
effod l ex~ manner. Oll a ~upe1·ti<-ial exalll 
inati on the som·re of t lwil· abili1y is Hot 
appm·ent , fo1· ihe l e~s ~ue short. altho11gl• 
well <leve1opc><l. Il <' l·e are no loug. 
SJ)(leLH 1 ize<l jumping IE>gJ.; " ·ith t hi<'kene<l 
t h ighx, ~uth as wp fi1Hl in the ~l'a !i'. ­
hoppe1·).) mHl 1heil· allie~. o1· in the elusi\ C 
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flea . H ow, then, do they leap ·o nimbly? 
From the fondh o1· fi fth segment of the 
abdomen springs a slender, tail-like 
appendage ierminating in a f01·ked 
proce~!'\. 'l'his i!'\ t he furca or spring. 
'Vhen the insect i s at rest, this furca is 
foldecl down under the body with its tip 
pointing forw~nds. It is held in this 
po~ition by u curious catch or hamnlct, 
placed on 1he th ird segment. When the 
little creahn-e wi shes to le::tp, the catch 
js J·eleasecl, and the fnrca, by its O\VD 
elasticity, springs erect , hurling its 
owner in1 o the ail· cu;; t hough shot from 
a catapnl1. On i he first segment of the 
abdomen 1 here i s another appendage like 
a short i ube, ft·om which a pair of long 
:filamellts can be protl'ncled ; this tube is 
called t he collophore. It.· lllll'pose appears 
to be unknown , but it is surmised that 
it is of an ad hesiye nature. 

In form the Springtails are very Yari­
able. and their appearance is best con­
veyed by the accompanying illustrations. 
As already mentioned, many are of 
minute size, ranging from about 0·2 mm. 
to some 6 mm. in length. They live in 
::~11 sorts of situations, and usually occur 
in immense numbers in soil, rotting vege­
table mattm· and fungi. Some species 
attack living plants; others have been 
reco1·<led as feeding in decaying barnacles 
and molluscs. Ranging as they do from 
the tropics to t he polar regions, t he 
insectr.; are very adaptable to the prevail­
ing COll(litions. One species, living in t he 
AntaJ·ctic, p1·ovides a wonderful example 
of an insect which has adjust ed itself 
to life in a climate which would proye 
fatal to most creatures. For the greater 
part of the year t he Springtails are 
frozen in the ice, but when t he summer 
sun, shining on the dark 1·ocks, melts 
their prison, t hey take up t heir life once 
more. It may be only a couple of days, 
or possibly only an hour or two, before 
they are again gri ppe<l by t he cold and 
immured for a further prolonged period. 
During their short interval of liberty, life 
is caiTied on at a furious pace, for the 
insects must feed, mate, and deposit their 
eggs within t he short space of time at 

theil· <lispoxal. for who know. when a 
Jurther pet·iO<l of activity will be granted 
to t hem. li'ew insects can live in uch a 
J·em::nka.ble manner ! Collembola have 
<llso bec>n recorded as swarming in 
immense nu mbm·s over t he surface of 
snow ~t hi gh alti1udes. 

rrhe lnte J h ·. H . • T. Tillya l'<l has written 
of 1 he ollemboln , and he says :1 

During the past twenty years or more, there 
has been a growing realization of their great 
importance economically. Researches by 
forest entomologists have shown that the pre­
paration of the primeval forest floor out or 
the bare origina l elements of disintegrated 
r ock and unconverted plant humus has been, 
through countless ages, the task designed by 
Nature for these tiny insects and another 
important soil group, the Mites. Some 
thousands of species are now known, of which 
the great majority are ceaselessly engaged 
upon the work of preparing minute particles 
of humus and incorporating them in t he soil. 

But, as in almost all cases of insect groups, 
there are specialized forms which have broken 
away from the original role and have taken on 
a new line of evolution. Among these are the 
Globu lar Springtails, or family Sminthuridae. 
. . . These insects have departed from the 
original habit of feeding on rotting or decayed 
vegetable material, and have adopted instead 
the habit of attacking the delicate tissues of 
living plants. In their natural surroundings, 
owing to their sma ll size and te the delicacy 
of th eir mouth-parts, the damage which they 
do is generally (though not by any m eans 
always) too slight to be considered an 
economic loss. But, through his manifold 
activiti es, Man has provided two means by 
which these insects a r e enabled to increase 
their activities so as to become definite 
economic pests: (1) by introducing into new 
countries richer and more tempting pasturage, 
so that native species tend to transfer their 
activities from the native flora to the intro­
duced plants, and (2) by the accidental intro­
duction or dangerous species into new en viron­
ments, where the more suitable climatic con­
ditions enable them to leap ahead and to 
become formidable as pests. 

The life-history of t he Springtails is 
~imple . The eggs a re laid with apparent 
~asualness in t he soil or among the decay­
lng veget able matter on which t he 
parents feed. Once the eggs are laid 
t hey are left to their fate, and the young, 
on hatching, to their own devices. The 
t iny nymph is a minute replica of its 

"l Commonwealth of Australia Council for Scien­
tific and Industrial Research, Pamphlet No. 34. 
1932. p. 5. 
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par·ents, horn whic·h it p1·esents no struc­
t ural diffe1·en ces, hut is usually somewhat 
lighter ii1 colour. .A~ the little creature 
grows, it mol!u ts its skin some !Oieven or 
eight times. After moulting th e insect i~ 
pale in tint, but with exposure to a ir and 
sun i t soon resumes its nor·m<tl coloration. 
At no time in its life doeH t he Springtail 
de,·elop wings : like th e other primitive 
insects, H can never enjoy the plea sures 
of flight, but pe1·haps its power of jump­
ing is some compen sation. No details are 
available con ce1·ning the duration of life 
in t hese strange U ttle insects. An almost 
unexplored field l ies befor e the in­
vestigatoi· who cle,rotes hi~ t ime to the 
observation of t he h a bits of t he Spring­
tails, and his p atience should be amply 
rew m· cl ed. 

Sir John Lubbock ha s desc1·ibed t he 
coul'tship of a Eut·opean species of 
Springtail in a very en tertaining manner. 
H e says: 

It is very amusing to see these little 
creatures coquetting together. Tke male, which 
is much smaller than the female, runs round 
her, and they butt one another , standing face 
to face, and moving ba ckwards and forwards 
like two playful lambs. Then the female 
pretends to run away and the male runs after 
her with a quee r appearance of anger; gets in 
front and stands facing her again ; then she 
turns coyly round, but he, quicker and more 
active, scuttles round too, and seems to whip 
her with his antennae; then for a bit they 
stand face to face, play with their antennae, 
and seem to be all in a ll to one another.1 

The o1·der Collembola i s divided into 
two sub-orde1·s : 

Elongate insects with thorax and abdomen 
clearly segmented . . . . . . Arthropleona 

Globular insects with ill-defined segmenta­
tion . . . . . . . . . . . . . . . . . . Symphypleona 

One of the commonest species is Hypo­
gastn~,ra armata (Nic.), which frequently 
attacks mushrooms, eating out large 
areas of the soft tissue and filling them 
with galle1·ies and tunnels, and rendering 
them quite unfit for human consumption. 
This, together with another species 
(Bra.chystomella lJarvula Schaffer ), is 
often washed out of t he soil by heavy 
rains, when i t covers the su1·face of small 
pools of casual water wHh a blue scum. 

1 Monograph of lhe Coll e mbola and Thysanura, 
Ray Society, L o ndon, 1873, p. 109. 

HraC'hy. ·tumella [J (ll"l'ltlo, Oil(' of th e 
S JJrin,gtaih 1chid1 attac·k.'> nnt .s 11~ 
room-~. lrhen leashed f rom th e soil 
b.IJ rain these insf'cf s fo rm a blue 

:scum on th e tral er in pools. 
After \Vomel'Hley. 

U nder t he lens thi s s<: u lll will he se<.~n to 
be compeRed of lmH<ll·edH of tlwu~c.1ntl1' of 
the tiny dark pm·pli~ll - bl ue in~()ci b; ceaRe­
le!';I'Jy Rpr inging up and do\\·n upo11 the 
surface fi lm of 1 he wai<>•·, fl'om which 
t hey seem unable to <.: rawl ' 'way nnd mnst 
remain fioa iin g about un t i I the wind 
blows t hem to t he edge, or t he water tl rles 
up. \Vhen fungi a re ahRent , 1 beli eve that 
thi~ insect live~ on the hmm1H in the ~)Oil. 

Sminth·unts vi1·i£lis h , an i nt •·oduced 
~pecies, t he so-called Lucern e Flen, if; an 
important economic pest Hi hu·kin~ 1 be 
foli age of lucerne and clover. The Clover 
SpringtaiJ would be pr~fernble a:; a 
popul a r name. In South AuR1 ralia and 
Victoria t hi . pecie i ~-; t'eRponsible for 
enormou~ lo. ses in theRe (')'Op.-. ft iR a 
striki11 g exampl e of a n in:e('t which baa 
been brought accidentall y f rom it!i native 
land to a new country, where, free from 
its enemieR, it has been a bl e to increase 
without r estrain t. I t i: possible that 
certain of our natiYe mites prey upon 
t heir soft bod ies, bnt othe1·\\'i~e, beyond 
the control exer cised by c1imatic con· 
ditions, there is li t tle to retard their 
inc1·ease. 

A comparatiYely hu·ge specie.· of 
Globular SpringtaiJ was di scovered by 
the writer at Leeton, New South Wales, 
some year s ago. In the early morning 
hours, '''hen the dew wa s stil1 wet upon 
the foliage, one woold find these curiously 
ma rked slate-g1·ey or greeni. h insects 
resting singly upon t he extreme t ip of the 
leaves of the orange trees. Here they 
would sit motioniesR. often completely 
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A r·Lf1' io 11 :s Jl,(bt i·ce S fJr i lllJfa ·i I) 
P c£ra kat i a Jlll a. ob se m·a.) lt' lt ich 
1·ests ·in clrozJs of dew cof­
lncted 0 11 the fol·iage of 

oJ ·a JI.(}e t1·ees. 
After ~Vome1·sley. 

1IAHPOO:'\:-; .A u o¥! FIGU'l'l~G 'J'HE G1mAT 
S t•grn\1 \Vr-lALES. By vVill La W!'\011. 

(Angus and R ol>ert son Ltd., Sydney. 
19:3 . ) l'p. ~Hl. 1-'tke 7s. 6d. 

This i s an entlu·alling and full-blooded 
stol'y of the whaling d ays of th e eighties, 
when the g1·eat sper·m whale was hunted 
in the South Sea.· by ships of many 
nations. The tale i~:; based on the expel"i­
ences of the late Captain Bill l\I cKillop, 
the last of the old wh a lers wh o, 
app.a1·ently, jigtn·es i n t he book a:;; Davc 
'McKinn o11. boat-steeJ·et· of t he lVator -
1Vitch. 

IJoba1·t Town was t he most imp01·taut 
base of t he colonial whalers, and, a f'ter· 
excit ing battles with big bulls. a nd 
exhausting str· uggles with stor·m s tlnH 
came roa1·j ng up fr·om th e Antar ctic. the 
ships, wjth t l tei1· caRlu; of oil, would make 
for the lH·ight J ights, t h e girls of ITobm·t 
Town "pul1ing hal'(l ou the tow-lines" . 
These were th e days when the whales we1·e 
tnu·sued in r·o,,·-ho~tts , ltm·pooued by hnnd, 
lanced to death, and fleused alon gside . 
How diffet•ent is vteseut-day pl'adice 
when the bat·poou gun hnttles t he de<Hlly 
weapon, a bomh in its hea d , horn the bows 
of a "chasm·' . "ThaJ ain't whfllin' tlJ t~t's 
nnu·d~1·" says ih e old lum<l. 

,.rlwse we1·e lively t imes in Hobart 
'l'own. and brok<:>n heads were n o1 u ncom-

imme l'~ed in tlw ch·op of moif.ihn·e t hat 
dung to t h e leaf. \Vhen di :-;hnbed t hey 
would m a ke rrll hast e to spt·ing: n way into 
1hf' t1ep1h s of the foliage. .As t he finn 
dimbe(l highe l' in the sky an<l t he 
moisture dried up, the~e stl'::m ge little 
insects would clisappe:n, possibly hi<ling 
themsel ves in the tangled b1·a nches ju 
the centl'e of t he tree. A lthough I fo:ltudie(l 
t h e insects carefully O\'el· a cousicletable 
period I " ·as unable to discovm· <mytlring 
t·egm·t1iug t hejr life-histor y , Ol' even npon 
what they fed . Thi~ species has been 
named PanckatictiiJW obscunt hv ~h. 

" 
" TomeTsley. 

mon when t he bay w<:lS full of whaling 
hip.· . F01· the whale1·s loved a fight . 

' 'I' 1·aps we"'ll meet som e man-o'-\\'at's men 
t here. Then we'll ha,·e a 1·eal fight" , say.· 
P orky SnllinnL 4\.nd t hey wete a tongh 
lot, t hese old whalemen, lwr·dened by 
bitter toil and IJj tiet weathe1·. \Vhe11 
l'OJ:ky w<1s hi t on t he head '"itb a t lu·ee­
pou nd hammer he 1·n bb ecl the i11juted pa1·t 
and tematked, "Degob! I believe the poor 
bloke is ::;illy ' . Sometimes a hcll'poone<l 
whale would tul'n on Hs pui·sue1·s ami 
wit b teeth <1ll d t<lil inflict serious 
damag-e 011 hont and men. But wlta1P 
wound ' seldom mottify, as old J im 
Faleone1· consolingly told Mac, who had 
su~iained <-1 lnokf'n anu in one of t hese 
enconute1·s. 

"Once in the lTlct. llab.IJ witll Capin in 
\Vi~lun·t I seeu a (·ove nlm o!=it cnt in two. 
But he got ovet· H. Its the s<dt ~1n · t lH1 

oil, I snppose-au ' t he n1m.' 

'This lively 1ale is n ot with out intet·eRt 
l'ol' t he zooJ.ogist. Then~ is a fine d esC'L'ip­
ti on of tl1e h abits and hnnuts of the :;;perm 
whale and brief ncconn1 !'; of 1he animal 
in habitantR of t ht" sn h-A ll t <nd i<' ish111ds. 
But it jR douhtf'nl whei h e1· n n y bl'eeclc"'r 
wiH ueclH t h (' RtOJ·y of the si nl ;tge RhePp 
of tlw Campbrlh;, which, after g-enet·atinn~ 
of foot--rot, m·('l 7JOJ'·Jl wUhoni ltoof~. 
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The New Meteorite Exhibit 
Australian Museum 

. 
1n the 

IN accot·dauce with ihe policy of the 
Trustees t hat the exhibits in the 
galleries of the Museum should be 

mc-Hle equally as instl·uctive to the oHlin­
m·T ,·isito1· as thev are to the student of " .. 
a pa rticular subject, t he meteorite exltibit 
has b<->en 1·emovecl to a ne-w locatiou in 
the -wall cases at the weste1·n end of the 
minet·a1 galle1·y, and completely 
1·eOI·ganizecl . 

A space of twe11ty-one feet by seve11 
feet is given up eutirely to an illtl'O­
ductol·y sel'ies. This has as i ts first label 
''Falling Sta1·s Ol' l\Iete01·s' , accompanied 
by a p ainting of a meteor shootj11 g ac1·osR 
the sky with a typical Sydney Hatbom· 
background. The painting was done by 
a student of t he art class of the East 
Sydney Technical College, un<le1· the 
di1·ection of t he Acting Lectu1·er-in­
Charge, 1\11·. E. 0 . ' Nalte1·s. 

Then follows a number of latge labels 
which a1·e headed by questions whi ch 
experience has shown a1·e 1·epea teclly 
asked by the ordinary visitm•. These 
questions are answered on the labels iu 
non-technical language. The final label 
of this series i s headed by the question: 
"Do they ever 1·each the earth'?" The 
answel' g iven to t his question is : "Yes! 
Uany must be lost in the depths of t he 
ocean. Only a relatively few have been 
F>een to fall on the ground. Up to date 
about a thousand have been found. The 
captured stars are called meteorites/) 
'rhus the definition of a meteorite js 
gi·ren. 

The varying size of meteorites is illus­
tl·ated by a cast of the Gladstone 
meteorite (Queensland), which weighed 
fourteen and a half hundredweight, and 
a cast of the four-and-a-half-ounce Emma­
ville meteol'ite (New South Wales). 

Tlu~ next exhibit iJiusln1te~ lht' com 
posii ion of mete01·iteR by cxnmpl<•s of 
an i1·on (s itle1·itc). i1·on and sio1w 
tsicleJ·olii e) . ~tone (ae1·olite ) . au<l n ~lass 
(tektite) meteorite. Tlw nu·ion~ mim•J·;.tl:;; 
found in meie01·ites are I hen shown. 'L'h<• 
~trndm·e of the i1·on;.; j;.; illuxtn1led by a11 
etchecl ~}j <:e of the H cn l..nu·y ( 'cntra l Aus­
t t·al ia) meteol'iie showing the oC"i:liwdl':d 
mTangement of i he nitkel-iron alloys <·oH 
stituting the ,,·e ll -knowtl "'idm~tustiiliPn 
ogm·e;.; . 'l'he en hi<- pc-1 Hern so ch<ll'<l<' l P1· 
istic of i he hcx;.1he<hi1 C>S i:.; shown by all 

etched :-;li ce of the Bingm·a it·on (New 
• outh \Yal<>s ) whil e the stl'n ti t11·eleR~ 
<ttaxite is . hown by a po1i~hed };llJ·fnc·c of 
the Santa Cntbal'ina i1 ·on (1'\Icxico). rl'h<• 
choncll'itic stt·uctm·e of many of th~ s1otw 
meteol'i.te~ is illui-;1nlte<l by a micr·opholo­
graph of the BalTHtia :-;ione. 

Next corneR thP qne~-;t ion of ihc ~pecd 
nt which they reach 1 he gJ'OllrHJ. 'rh i. i~ 
illn!';h·n tecl b;y ;) di;tgnuu of the poxiiio11 
of t he t ln·ee-H lHl·:t- ha lf-1cm ( 'rau hou 1·11P 
mete01·ite (Yi ct01·ia ) , wbi<-h ,,·a~ a lmo~1 

enti1·ely buried und et· i he gTonnd wh(IJJ 
found . Anothe1· h11Jel tell s of oiherr-; 
which b::n·ely nM ke <Ill impr<'sRion on the 
g1·ou1Hl. The mannel' in which ~ome h11·ge 
meteol'ite.· explode formil1 g hnge erater., 
is illust1·ated by <liag1·am!-{ aud photo­
g1·aphs of the famon~ HenhUJ'Y cr:.ltc>J·s. 
.A mas: of iJ·ou ,,·eighing 105 lb. and a 
cast of a nothe1· weighing !)6 lb. are 
exhibited. An etched ~ection !-Showing 
no1·mal \Yiclmanstatten fig11re. js 
exhibited with one showing a <U~torte<l 
patte1·n d ue to 1he mass having been to1·n 
and bent by the f01·ce of the explosion. 
Specimen. ate shown of the c1·ate,· rock 
f used by the heat of t he explosion either 
to little bla ck bleb~ ot· to a sponge-] ike 
mass. 
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This eo m pletes the i u t1·od u ct01·y se1·i es, 
and an ex hi bi ti OJl of A ustl'alian 
mete01·ites follows. Of the 78 kuown Aus­
tl-a.lian mete01·ites, 50 a re included in t he 
collection. 'Vhe1·e pos:-:;ibJe, a ca:;;t of t he 
meteodte is show11 along with t he speci­
men. The Baratt a fall is rep1·esented by 
specimenf.i of fotu· sep<.nate masses, the 
Gilgoin by five the Binga1·a by four, and 
t he C1·anbolu·ne by t h1·ee. Owing to t he 
rwesence of much la"Tencite ( chlol'ide of 

Al_'STRALIA.:-1 l 1 ARHOTS: rl'HEm HAB I TS IN 

THE FnJLD AXD AnARY1 by Neville 
vV. Cayley. (Angus an d Robertson, 
Ltd., Sydney, 1938.) Pp. 332, 11 
coloured and l:'i half-tone plates. 
J>1·ice 12/6. 

This, t he fourth of Mr. Uayley's books 
about Auf;ti·alian bhds, must be regarded 
as the best of the series. The subject 
lends itself pec:ulia1·ly to pietodal repi·e­
sentation , an d the paintings a1·e some of 
the be!:lt the aut llo1· has made. However, 
the matter of the book is also of a high 
standard, the plan adopted being excel­
lent. Tl1e technical name, with original 
1·eferenreH, iH given, and het·e Mr. Cayley 
has wisely followed the best authorities, 
discatding many names incotrectly 
accepted elsewhere. Then follows a 
description of the bi1·d in all stages of 
plumage, and, as ns11al in l\il'. Cayley's 
WOl'k l), a d ra wing indicating all t ile 
tech nical terms ns added, so that every­
one can nnde1·sta11d t he descl'ipti ons. The 
histo1·y of each species is g·iven, with 
map showing its dist1·ibntion, anct., as 
these biJ'Ch; attJ·acted 1he attention of all 
the eal'ly \'Oyage1·~ and settlers, an insight 
into Aush·a liau development h; gntbered 
fl·om a study of this book, a ra the1· 
1lllf'Xprc·tecl place fol' iw;truc:tion in Aus-

h·on) , which readily cle<~omposes u nder 
atmos1)heric conditions. the M:olong 
meteol'ite (New South " Tale.·) has to be 
kept in a glass vat filled with pa1·affin. 

Lastly seventy-fou1· fo1·eign falls a1·e 
1·epresented , makillg in a.ll a collection of 
one hundred and twenty-four meteol'ite 
falls, which is the lm·ge~t collection of 
meteol'ite~ in t he southe1 .. n hemisphere. 
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halic-lll hi:sto1·y. A spec:ia l feature iu this 
connection is the I·epi·od.nction of ead y 
sketdtes and illustl·ations, a novel item of 
the greatest value and establishing this 
,·olmn e as a memo1·able 'vo1·k of 1·eference. 
The field habits ;.ne detailed fl·om the 
fullest info1·mation aYailal>le, and then to 
complete the review excellent aviary 
note~ e:ue included. Tlhese birds have 
fl'om the em·llest t imes been fa,'otu·ites 
as cngt> birds, bnt now we find 
a vieu 1t1n·ists comin g to d te assistance of 
scie11 ce by preserving almost extinct 
forms and inducing them to breed. For 
this purpose these aviculturists, who 
dese1·ve g1·eat p1·aise, haxe built huge 
axia ri.eR so that t he birds are being kept 
unde1· almost natural conditions. The 
nea1· extinction of su ch birds was due 
m01·e to t he cultivation of t heir haunts 
t ltmt to <Uty n ttack upon the bird life, 
Hlld t he repr·oduetiou of tllese conditions 
in t hese aviaries has defil.1itely sased 
Rome species. Altogethe1· the book can 
l>e l'e('ommended to eve1·yone interested 
in A Uf.;tl•;,tlhm bhds, and t he publishers 
mnst a I so bP cong1·atnlated npon this fine 
Jn·odnc· tiou, which is a credit to Ans­
ha lia n wo1·kma ushjp. The tep1·od uttion 
of t he plates, t he cle<'H· p1·intiHg, <lll d the 
whole get-up cann ot he el'ili c: ized. 


