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e OUR FRONT COVER. The Boobook Owl ( Sp1loglaux boobook Latham) is by Lilian Medland. 
It is one of a series of post cards issued by the Aust1·alian Museum. 

This little Owl utters the familiar "more pork" note which has been attl'ibuted wrongly to 
the Frogmouth, hence the trivial name of the latter. In New Zealand, howevel', there being no 
frogmouth to cause confusion, the name was rightly given to the Owl. The call sounds like 
book book, both syllables uttered very distinctly and the latter several tones lower, and so 
nearly resemble·s that of the European Cuckoo that the early settlers referred to the Cuckoo 
which sings by night as another example of topsy-turveydom. 

The Boobook Owl is found all over Australia, and betrays its presence by the characteristic 
call breaking the stillness of the n ight. It feeds entirely at night, chiefly upon insects, though 
small mammals and birds are also taken. By day it hides in hollow branches, where also it 
places its two or three pure white eggs. 

This is one· of the smaller owls, but Australia also possesses in the Powerful Owl one of the 
largest species. This last is, curiously enough, a day feeder. 

Owls are characterized by their faces, both eyes being directed forwards, and not placed on 
the sides of the head as in other birds. 
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Science News A Century Ago 

UNDER t his heading, N a.tttlre,. 5 
Novembe1·, 1938, pnbli~hed t he 
following item: 

The Austra l i an Museum. 

"It would not be easy to imagine" , said 
the Mechanics· Magc£~ine of November 10, 
1838, "a more gratifying evidence of a young 
colony's progress in civilization than that 
which is given by a handsome volume, a 
few copies of wh ich have lately reached this 
countr y. The book is 'A Catalogue of the 
Specimens of Natural History and Miscella ne­
ous Curiosities deposited in the Australian 
Museum'. It is very handsomely printed 'by 
James Tegg and Co., at the Atlas Office, 
George-street, Sydney', an offshoot from the 
well-known 'Th omas Tegg, at the Old 
Mansion House, Cheapside, London'." 

t'The handsome volume'' was the A us­
h·alian l\Insen m' s fh·st publication. con­
sisted of seventy-one 1)ages, and lh;ted le~s 
t lum a thousand specimens, and. as the 
above state:::;, is an example of goorl 
typogt·aphy. It is of intet·est to note the 
~onrce of t hese beginnings of ou1· 
collections. The explorers l\1itche11 and 
Sturt, and Alexander 1VI'Leay, Colonial 
Secretary, figure l)l'Ominently a s clonm·~ . 
Chm·le~ Coxen and C. l\1. Lewh; (the 
latte1· commanded t h e l sab ella, in an 

e:x:ped i tion. 1-o Tone!'; ~ lT:l i 1 in SC':nc.:h () r 
~111'\'irors of the Oha rles l~a ton , l . ~W ) 
wm·e al~O p1·ominent HS <l OJl O J'~ of 
materjaJ. 

The Cat alogur "'a.· the WOJ'k or OeO I'g'(' 
Ben net t, ':vho was IIono1·:n·y Rec1·e t Rry of 
the Museum rommit1 ee f1·om 1 )86-lc.H8. 
when he became a memhe1· of that com­
mHtee, and late1· an elec1i,·e t t·nsi ee till 
the y ea1· 1 74. Benn et t 'nu~ t he nuthot· of 
lVan d eriu ,qs iu N ew S01rtll TFales, 
Bata'Cia,, Peclir Coast ) S iuyapore <w<l 
China ) uein,q th e Jounwl of a .\'aflfraliM 
in those c·oHnh·ies during 1ts.J2, 1833 and 
1834 (London, 1834) and Gath erings uf o 
Xat,untlist in .-.i1t8frola.·ia . . . (Lomlon . 
1 ~60 ) , ~1nd many ot he1· contl'i IH11 iom; t o 
natlnal ~cience. 

Th1~ Catalogue du·onic1es t he fa ct t hat 
.John Roac·h was colleetot· an cl p1·esen ·e1· 
of Rpecimens. John Roach was a IWison £>1' 
who an·h"'ed by the .{ U1"0ra and was 
employed from 16 January, 1 34, "in 
p1·e~erving Bil'(lR ancl othet C'm·iosites at 
the tate of J / 9 a Da:v in lieu of Ration !-i 
<l n cl Clothing' . That he wa. engaged in 
fleW w01·k i. supported by a letter cl a ted 
6 September, 183±. ~Jgnecl by E. Dea. · 
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Thomson, Clerk of the Legislative Conn­
cH, wherein it was authorized that he 
"be supplied with rations dm·ing his 
absence at Moreton Bay". Doubtless the 
specimens listed in the Catalo,q·ue from 
Uoreton Bay, and not ascribed to any 

THE PAsSING oF THE ABORIGINES: A Life­
time spent among the Natives of Aus­
tralia . By Daisy Bates, C.B.E. With 
a Foreword by the Hon. Sit· Georgc 
Murray, K.C."A'I.G., and an Intro­
duction by Arthur Mee. John 
Murray, London, 1938. 12s. 

Anthropologists and the public have 
heard from time to time of the noble work 
carried out by Daisy Bates, who has spent 
her lifetime befriending the detribalized 
aborigines of Western Australia; she 
helped them at a time when they had lost 
their lands and with them their sacred 
life-giving dream-time centres, and when 
their social organization was disrupted hy 
the white men who did not want to under­
stand it. Though filled with anger at the 
annihilation of their culture, laws, and 
daily life, by the impact of our civiliza­
tion, these aborigines were at the same 
time bewildered and helpless to stay the 
degeneration, so they died out. 

For one hundred and fifty years the 
aborigines have wilted before the vices and 
diseases accompanying our civilization, 
and the sincere and costly efforts during 
this period by the various Australian 
Governments a11d missions have failed to 
establish a sound policy for their welfare. 
1\irs. Bates's account of the appalling rate 
of deaths among the natives at the New 
Norcia mission and at the isolation hos­
pital on Dorre and Beruier Islands, Shark 
Bay, are illustrative in this respect. At 
present, however, the systematic studies 
of anthropologists, the expert advice of 

(lonol', wel'e the outcome of his activities. 
At this period, 1836-1840, it is interest­

ing to note that the lVIuseum, along with 
the Australian Subscl'iption Lib1·ary, was 
housed in the f01·me1· home of the Chief 
.Justice in Bridge Street. 

experienc·ecl administrators of natives in 
~ew Guinea, and the lessons learnt from 
what has happened to the aborigines in 
\'arious pal'ts of the continent, are being 
heeded, and it is sincerely hoped that the 
policy now being evolved will meet with 
more success than those of the past. As 
Daisy Bates emphasizes, major problems 
to be overcome include the prostitution of 
native women, the provision of an efficient 
medical service, and a logical blending of 
native and European law. The moral of 
her book is that they are best left alone 
to live their own life, but economic 
exploitation of the connh-y makes this an 
impossible ideal exeept in a few a reas : the 
aborigines must be given a higher status 
in the community to combat adverse 
public opinion that is, perhaps, their 
greatest enemy. 

1\IIrs. Bates tells her story in a manner 
delightful to read; she is a born naturalist 
and lover of the bush and its inhabitants. 
Her harrowing descriptions of the suffer­
ings of t he aborigines are relieved with 
interesting anecdotes of travel adventures 
and 11atural history, and a splendid series 
of aboriginal myths and legends. In 
addition the book contains much that is 
new to anthropologists for she was 
always seeking and r ecording information 
about an aspect~ of aboriginal cnltnre. It 
is a remarkable memento of one who ha s 
given het· life to a just cause; it should 
be read by all, and its lessons put to pl·ac­
tica.l nse, fo1· it is not yet too late to 
remedy our mi~takes of the past. 

F.D.McO. 
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The Aboriginal Rocl< Engravings of the 
Sydney District 

By FREDERICK D. McCARTHY 

E VBR Hi n ee Govet·no t· 1-''hillip Jirst 
clt·ew nttention to t he local 1·oc:k 
eng1·avings in a cl i ~pai eh to Lm·tl 

Sydney, <la tecl May 15, 178 Syd11ey 
Cove, a g1·eat <l <:'al of ill t<:'rel-it, ancl much 
controversy, ha Ye been a J'Ou~ecl 1·egarcling 
them. They are to be found in the area 
between the coa.·t and the Blue 
)founta in , extending from :Kational 
Park in t he ~outh to \Yollombi in the 
north ancl compri e hundreds of group. 
of punctured ancl inc:i ed rock drawing~ 
of considel'able a rti.-1 ic: merit. They are 
engraved on t he flat and undulating 
expanses o f rock sm·fac:e comlllon to the 
Hawkesbnry sand ~tone l'ormation . often 
in places w hic h poHseHs a commaJHling 
view of th e su L'l'Otmding t1istr ict · thn~ a 
large number of gt·oups is ~'>ituate<l on 
prominent headland ~ a lm1 g t he nume1·ou. 
wate1·ways which penetrate i lri ~'> 1·uggecl 
cou ntl-y, a nd oihe t·s m·e on ihe .-1opes of 
ridges and sug:nloaf hill~. 1\I ;.l ny g1·onp!-i, 
however, a1·e to be !'E'en in sed nded spots 
amidst thick bush or along e1·eek ancl 
river banks . 

A typ ical setting of a 
gro·up of eng1·av ings on the 
ban lc.s of the IIau·ke.sbllr.lJ 
R·iver . The figures a1·e 
delineated on the ext ensive 
,·ock-s•u,r·face in th e fore-

,qround. 

rl'h<• JIH'Ihod <'lllplnyt>ll ill lllaking theR<\ 
outlin<• <' II~I 'H\ ing~ is ~.!J'IH' J · :Ill,\' con 
si<l(oii'Pfl lo ha\'C' h<•t•ll :1 s l'ollow:-:: flw 
ontlill(' or tht> suhjp('( \\' fl :-.1 cithel' 
SC'I ' i.l t <·IJ c•d 0 I' d 1'<1 \\ 11 11 po 11 1 ht• t·(}('i\: RU I' 

l'nt·(' , i hPll :1 SP I' i( 'S of 1Jtllld Ill'<'~. fi 'O il\ half 
an i ll<.'h to o1H' im·l1 tiJI<Il ' t. "as m:Hl tl 
with n hnl'd<>JI<'d :-;til'k o1· poiut<•d s tOJH' 
al011g th<• ontlill<' . nnd tinnily 1lw int(•r 
\'(' 11 i ng 1·o<· k :-;m ·I':H·.. lw t WC'C'Il t h<' pniH' 

tun·~ w;t s gJ·on111l <I" n~· so n s to form a 
c·o11tinnot1s g t·om<.'. 'rh<' tH·o<·<>ss!l~ a re 
d<'<ll' I,Y incliC'nt r d hy thr <' ll g J ·a,· iu ~-.; tiH•Ill 

:-;C'In•s. l'o1· nlany ol' t IH'm :u·<• lll(' l'cly Jlllll<' 
lun•<l otdliHPs : in o llwt·:-;, tlw g1·om·e if~ 
on ly p;.u·1ly lll<Hle. ~111<l ill o1 h<•t·s. again . 
tit(• g J·om·t•cl Ollilin <> is c·omplc)fr. Only one' 
:·done implrment is kno w11 \\'hi<·h <'all 
he ~•li cl cl r (i 11 i f e l y to h ;-1\·c• 1 H'<' Jl w-wd i 11 

making thc> c·aJ·,·ingH; thi :-; implc•nw111 W<l "' 

t'mployrd in 1h(l finnl p1·oc•r x!o; of gl'indin~ 
ill(~ ga·oo\'Ps <lll tl WHH fouJI(l 1ying on ::1 

J·o<.:k l>r~iclPk an nnflnishe<l c·arYing.1 

'1' 11 <' snhjrc-ts cl <>pidecl :ll'(' p1·~wt it·~tlly 
all n:-~1m·ali r..;;1i c ·, 1h<.'I'P hei11g ex('cp1imt 

1 It i~ now on ~xhi11it in the Auftlralian }lu~t.um. 
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allv f ew fico·m·cs: of tlw oeonwil-i r tYIJE' ~o ' b ~ ._ 

common in fa1· "·e~ 1 e1·J1 ):pw South \V;Jles 
<tntl in South and Ceuil-a l _\.n~hn lin. :\l:1n 
hims:elf is ~een in many mood s aml posPs, 
as <I lmnte1· hol<ling a club 01· spem·, a~ 
a fishennc-lJJ, as <1 clan <:er, an cl in cere­
monial po. hu·es. ln almost all cases the 
arms are uphelcl. A most inte1·esting 
figm·e is: a h ,·o-headed man. The mammal s 
in clude whales. seal:-;, kangaroos and 
wallahiPs, koala. . wombats. opossnmti. 
cchiclua or sph1y ant-eate1·s. <~nd fl_viJlg; 
phnlangm·s. Bil·<ls t:u·c sm·pdsingly fe\L 
in<li cating that t hey were not so 
important a food as mammal s and ti sh; hnt 
emus ;ne common, and penguin!';, ducks. 
shags. bru!'ih t urkeys, and l;ne-bh·tls ::n·e 
known. The fish , which a1·e probably in 
the majority , inclmlf' hammel'-heacletl ancl 
other sha1·ks, Slmfi~h. devil nty and s:ting­
rays, b1·ea m, snapper, eel!:<, and many 
othe1·s. Goannas a1·e common, mHl 
~makes, to1·toi ·es, ancl tm·tles ocetn·. 

Engradugs of wenpons jnclnde 
bulbous-heaclecl clubR. plain single-
pointed one-piece .·peats. four-p1·onged 
fi ~ltlng SJWa r , ·, spem·-t h1·owe1·s, shields, 
tetm·ning antl non-1·et1u·ning boomm·ang~. 
Otllel' :11·tit l e~ ~ho,,·u <..:omp1·ise belt~. Joiu-

J)J.:(' . :J L, lD~k. 

p;inll c~ <1 lld hinge~ . <I 1\\' ine<l otnament 
nnming fl·om the nc->ck to the opposite 
shonlcler-pii. necklets (o f twine a nd 
shel l ~) . he;:~d -plnme:-; , bask~h; (twined ), 
hafted ~h>lle axe~, and te1·emouial objects. 
.As no spe<.:imen~ of tl1e majo1·ity of t h ese 
ohje('(f' a1·e to be fouH<l i11 mu.eum 
('ollections in A11stT<lhn , 1he engraYi11 g~ 
fo1·m an h1 ,-almtl>le J·e<'oJ·cl of i he matel'i al 
<·JJlt ure of t lw Joca I i 1·ibex. 

('il·des occut· SC<lti eJ·ecl <-tmongst othm· 
ti.gu t·es in a gToup; tl1c;r may be in a 
l'Ow. an<l men m·e ::;llown holding c]l'(;nlaJ· 
obje:>ds. The <:oiJceut1·ie circle motif is 
known, but is ve1·y J'a1·e. 

A numbe:>1· of the figm·es which cannot 
he iute1·p1·eted m·e prob;:J bly of cel'e­
JJJOI1 ial signiJieanee ; other s a1·e in­
decipherable on ncC'onnt of the curion~ 
ang'le hom whiC'l1 t he al><n·igine p01·ti·ay~ 
his ubjects. 

l\Iof-it interesting of all the gt·onp~. 
lwwev01·. a1·e t ho)';e of n 1·itual cluu·acteJ·, 
whith depi ct <·nl tm·e hm·oes and thei1· 
trnrkR through the ho1·d e'~ territory. The 
t nlt nt·e he1·oeR <He nhnlyk largel' figul'es 
t hnn oJ·<lil1<n·v hnman being·F;. They com-. " . 
1)l·i~e m a I e an cl female figm·es. often 
<l ~:::oc iate<l in JHl iJ·~ . Home m·e (le<:o1·ated 

E ur;ra oiur; of a u ctllaby 
i11 which th e ontline 'is 

p lt 11 et u rrd. 
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)[ 
with longitudinal ancl transverse 
htcHnonR, others aTe wearing heacl­
<lres~es, loin, n eck and shoulder orna­
ments, o1· t hey may be holding in tbeiT 
hands a 1ish, shield boomeumg, or hafted 
stone axe. The predominant type i s a 
hwge male figure shown horn the .·ide 
so that 011ly one leg and one a1·m are seen. 
and it oCC'lll'S in many p arts of t he al'ea in 
which the engravings are found. Among 
1~ustralian tribes throughout the con­
tinent cnlhn·e he1·oes fo1·m nn impol'tnnt 
feahne of reHgion and mythology, and 
they a1·e believed to possess supernatul'al 
po,~-et·s and superhuman abilities. ~is­
tinct historical l'ites are enacted wlnch 
tell the st01·y of their li\es and theh con­
hibutions to the culture of t he 
aborigines. for they at·e credited with 
creatino· the socinl institutions and laws. 

~ . t the initiation 1·ites, var1ous cus oms, 
weapons and implements, and with 
punishing evil-doers. Their tracks may 
be seen in the groups of engravings as 

A typ ic·al gr ouJJ of engraPiug.~ 
in 'W11 ic11 th e rarious fig ures 
are -~ca tte1·ecl orer a large 

e.1'JJCtn se of rod •-sm·facc. 

human footprin ts, OYa ls, <:irdC' .. emu or 
kanga1·oo foo t pl'ints, and the:;w often 
lead f01: llmHhe<ll-i of y:nd~ ft ·oru t·ock to 
1·ock and from group t o group of t>ngrav­
ing in a. ho1·<le'fo; 1erri to t·y in many p;n ·tR 
of Ansh-alia . These tracks, with their 
~a c1·ed t·ites ( r .g. group. of engt·avi ngR). 
are imbnerl with the magica l anfl Ruper ­
natm·al ~anctity of the . pil'itual 
m1te~t01·s; t lu•y are en . hl'ined in myths 
nml legend s, and are 1 he scene or t h <> 
most im portant and secret initiation. 
totemi c }'\ IHl hi ~iol'ic·al rites of tht> hilWI'. 
Such pln ·es a t·e taboo t o the 'vomen anu 
uninitiated , for the fully ini1ia1 ecl men 
onJy wm·e taught the ri t ualf:i. 

Pinally. there are figu1·es which are 
combined fish and man, biJ'd and man, 
mammal and man , wh iclt 1·e pre~en1 1 he 
beginning of the l'a ce, fo1' it1 the myths 
and Jeg.encls in otheJ· part~ of An stt·alia 
is the belief that ft·om 1lwse et·eft t nre~=; 
t he cultul'e het·oe~ c1·eatetl man ancl ihP 
animn1 s ·which fOJ·m hi~ food ~mpply. 

Bngraring 9! a brPam ) in u.:hich 
th e outline is dee1Jly groo t~ed. 
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The hu/man fig'tt/re is styHzed 
to a 'l.{,niform pattern, in 
w hich the neck is absent m· 
ill-defined, the elbows and 
knees aTe ·u.su,ally sharp pro· 
jections, and the toes often 
not shown. No. 1 is w earin g 
a ceremonial head-d1··ess, a.nd 
two stJ;les of wea1·ing the 
hair a'l'e shown in N os. 2 and 
8. No. 7 is holding a circula,r 
object, and No . 3 a7_Jpears to 
be pctrticipating in a boomer · 
ang dttel. Women's breasts 
always p'roject laterally, as 
in Nos. 5 a1·~d 6. No. 1 is 
wea'ring armlets, and No. 7 

a, lo·in gi'l'·dle. 

3 

The size of t he individual figures 
varies a great deaL Many are life size, 
others a1·e enla.rged out of all proportion 
to thei r natural size and some are 
reduced in size. The whales and cultur e 
heroes are the l argest, the former ra11 ging 
up to sixty feet in length. 

The artistic merit of t he various 
animals shown in this co-mprehensive 
range of subjects is consid era;ble. The 

abodginal artists eng1·aved their subjects 
in outline and did not show contou1· 
form; they wer·e car eless about details 
of stl·ucture. such as t oes1 fingers1 mouth1 

ears and eyes. Their· skill, however, i s well 
exemplified by the manner in which they 
have been able to get the correct attitude 
and poise of the kangaroo in many poses 
such as sitting in an alert position feed~ 
ing, hopping along in a line and' being 
hit with a. spear or boomer~ang. This 
also applies to the eng1·avings of many 
fish and ·whales. The al'tist has often 
done his ·w01·k so well that a vivid mental 
pictUl·e of the living creatur·e is immedi­
ately suggested in the mind of the 

JJ:[a,'Jnnubls. Flng1·avings of the whale 
(~entre), a,nd (from to1J left to r·~ight) two 
clmgoes, kanga,1·oo-1"at, fiying phaloingm·, 
cohidn,(t o1· SlJ'i,ny a.nt-eate1~, wombat, and 
an unident·ifi,ed 01··ea,t~we. On, the middle 
left a, koa.lct, alnd lowe·r l ef t a, sedes of 
~ra,bbU-lilve creatures. Ra,bbits we'r e i'lt tro· 
dnced 'in 1788 and we·re ple11,t ·ij-nl in, the 

Sy·dney di,st'J·ict by 1820. 
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B-i·rds and R ezJtiles. Engrcwings of the 
shag, em,n) z1euguiu) ly1·e-bird) and othe'r 
birds) and of the goanna) snake) a'nd 

tur·tle. 

observer. This s:kill , no doubt, is due to 
the abOJ·igina l 's intimate knowledge of 
the appearance and h abits of the 
cr eatures, gained from a lifelong observa­
tion of them in his q nest for food and, 
fm·ther, in his use of them as ritual 
symbols . vVhen we con~icl er the medium 
and t he laborious technique, we must 
admit t hat the t ask ha~ been accom­
plished with admil·able results. 

An a~pect of the si gnifican ce of t hese 
rock eng1·avings which has not yet been 
thoroughly studied, owing to the fact 
that a large number of t he groups has not 
yet been recorded, i s the relationship of 
the figures in one group to one another, 
a,nd of group to group. The figures in 
most of the g1·oups: consist of a het ero­
geneous mixture of mammals, fish , 

an1ln·opomot·ph.. wea pon.. and others 
mot·e uncommon. n fentu t·e whirh <'a u. e~ 
rmwiL diffi<'ulty in int <'l'ln·et~tion. The 
lines of oval!-:, human f<>ei, knugaroo an<l 
wallaby pads, and em u i •·a tk~. imHcat<~ 
a connecting link bet ween figure. in 1l1e 
one gJ'OUp a nd between ~l'OUp., anu 
.figm·es Hre as. ociate(l in tho e groups 
whe1·e pi <'tOI·ial composition:-: Al'e pt·e!'\ent. 
To unde1·stand this imporinnt fartot• in 
i 1~ cor rect intet·pt·e1H1-i on , it woulcl he 
nece~~a t·y to po. ~eR~ <l deta il t)<l knowledge 
of the myths aml legendN a~soci:lteu 
with t he carvings, nnd 1o lul\'e n 
C'Omplete knowledge of t he Rect·et l if<~ 
and t·ites of ihe t1 ·ihe!-:. 1 n fortunn tely , 
practical1y none of thi s in f01·ma tion ha~ 
been p1·e. ·e t·ved , been n~e when i hr con n 1 ry 
W};l~ ii t·~t f.;ettle<l the ron fii rt het wecn 
hh1 ck an d white soon wiped out the 
a L> o1·hdnes, and. nlt hough many of t heir 
<·n ·toms a ml th eir rnnt etial r ul t nre haYe 
been <lesed he(l in e:n ly lit eratu re, t here 
is little 1·efer·ence t o t heil' t·itnal l ife. 
Fm·tunately . howevet·, it i f': poro;, jbl e to 
inte1·p1·et many of t he groups of <'ngr·av­
ings of cer emonial na hn·e by analogy 
wi t h the pra ctice.~ of the t r ibe. in other 
pat' ts of Ne·w· Son t h ' ValE's. whose J·itwtl 
life Yar ied in detai I. but followed t he 
same general pattern. 

The carvings p01·tJ·ay many of the 
totems of clan.· and of inclivjdual R. In 
this pa1·t of New South Wale:-; each of 
the many clans in a hihe has a iotem. 
and members of the :;;ame clan were not 
an o,vecl to ma1Ty. In addit ion, indi­
viduals possessed separate totem. of their 
own. The totem se1·ved as a guardian 
and emblem, bnt it is not definitely 
known , although t hought probable, t hat 
ceremonies su ch a. · those of the t ribeA on 
the north coast of New South \Vales for 
t he increase of the spede. set'ving as the 
totem) were carried out in the area in 
which t he engra,·ing occurs. 

The question m1ght now be asked: 
Wha t il'l t he a ntiquity of the petroglyphs? 
Thi is difficult to estimate, for several 
1·e::tl'lon s. The earliest carvings have 
undo·ubtedly weathered away and dis-
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Fish. 1'he eugntv i?tgs of fish include th e hamm er-hPaded) tiger) trhaler ) and 
other shm·ks) t:cw io~us ray.·) sunfish) and m,a11y of th e species common to the 

S ycln ey d i str i et. 

appeared, because the sandstone into 
which they at·e cut i ~ a soft rock which 
is compa1·atively !-5oon wo1·n down by the 
action of wind-blown . a11el an<l by wate1·. 
l\Im·eove1·, Home of t he figures m·e ~o 
lightly incisecl that they are difficult to 
diHeern , while others have deep, wide 
g1·ooves. It is poRsible t hat many of the 
latte1· wm·e 1·eg1·ooved for ce1·emonies, 
since n1o1-1t of t he cnlture heroes a1·e 
cleeply groovecl. Notwithstanding these 
d ifficulti es, many claims have been mnd e 

about theit 0t1gm. l~ollowing Harg1·ave 
(Lopf' de l"ega, 1011, type.·cript privately 
cl iHttibntecl), many have attributed them 
to C'<:nly SpaniRh achentm·e1·s who came 
he1·e to look f01· g;olcl whil t others giYe 
em·ly A si at i c na\'iga t01·s (Yogan A .• T ., 
.fouru. Polyn Soc.) xlvi, 3 , 99- 101, fig. 1) 
the c1·ecl it for t hem. Attempts have been 
marle to int eq)l·et t heil· mea ning accord­
ing to 1 he l anguage~ and pictm·e-wl'iting 
of an cient Egyptian and other claRsical 
('iyi lizntions. Such contentions a1·e 



Q 

ll 'eapon~ au d Othm· Object s . Eng,rauings 
uf ( readi11g f ront l eft and do te n) spear 
and u;oet-tceet , t h,ree shiel rls, four boon~Jer­
augs, shell O'l ' seed ornam ent, netted bag, 
loin f ringe, twined bask et , hafted and, 
uuhafted s ton e axes, tlw ee cl ubs, m·ulti-

twon gecl fish -s1Jea'l'", and a lil-lil c lub. 

futile fo1· seve1·al 1·easou~ . Rock en grav­
ings occu1· tlu·oughou t Austl·alia, not 
only 011 t h e coast as some b elieve, a n cl 
011 e t an ha.I·(U y imagine the early Spanish 
and Atdatk nayigato1·s spending t heh· 
time in t he in terior laboriously ca1·vin g 
fign1·e::; in the 1·ocks. Ftwth m·, t h e sttb­
jocts detJicted ·in A'U,s frl ·alian eng1·wvings, 
bot h 1'1iC£t wra list-ic an d g eomet'l'ic, a,re so 
ill,nst'l·ati·ve of the seC'J·et and da'ily lrife of 
the aborigin es, Cbs this b1·iej a,rt icle has 
shou n, tha t we need go Jt;O fur t h er t o fi nd 
out ~t ho 1nadc thmn. 

Simila r rock engr avings occu r in all 
continen ts and a 1·e especially plen tiful in 
Austl·alia, Afl'ica, and Amel'ica, where 
the pl'imit ive a bo1·igines had n o ,.n·itten 
Jauguage, and in ea ch locality t he 
subject s depicted are h1digenous in 
nahu·e. The earliest known are t hose of 
the Aurignacia n a nd Magdal enia n 
pe1·iods of Eu1·ope and Spain, in which 
the designs a 1·e principa lly n atu ralistic. 
Rock engravings compl'ising geometric 
designs a1·e associated with t he ea1-ly 
metal ages in Spain ( Obermaie1·, H., 
Fossil .1lla/n ·in Spa·in, 1925), and scien -

-Wi' 

1 i fit<· i n,·e~·ugation b~~ tolllpeh•nt 1·esen rd1 
W Ol·ke n.; is adtli1 1~ n1lua1Jle uata {O Oll l" 

knowledge about 1 heit· age au<l <"ultural 
a~:-;odat ion~ in Fka ntlitl a\' iH. liHlia. <t ml 
_\ fl-i t a. The oe<·un en('<' o f t·o<·k e ng•·n,·­
i ng~" i11 so m a 11 y p<nt ~ of Ot e \\·orld i ~ 
d u e t o the llli g"l 'Htion~ of t h e p<•opl e~ of 
whose eultm·es the~· l'm·m an l•lenwnL null 
by th eit· co11 t att wi t h oth e1· pcoph's th · 
1e<: hniqnes wei·e diffu~ed fa r anu \\·i(l e. 

I n _\ n s ti·ali a !-;e,·ei·a l pha ~<>s of I'O<'k 

r ng t·n d ng ha,·e c.1ppea1·etl. a s foll ow~: 
1. <h·oodng. pl·o<lnc·tld by ( a ) :-:e ra tehin j.! 
t he J·oc:k ,·UJ·facc wi t h a sh:np ~tOJW o1· 
lnn<len e<l st ick to mak l a xel'i es of nanow 
and shaJJow i nd ~ion . . a nd ( D) gl'in<l in~ 
deep g1·oo\'es wi th a ~hm·vcued :;;tom'. 
2. Pun ct uring : maki11g a l-;eJ·i e: of p nne­
t m·es t o fotm an outline of t he figm·e. 
:{. J>unct nl'in g cHHI 1hen gt·oodng of the 
outlin e. -!. H anuneJ··ul·eski ng : hanmwt·i HI! 
t he whol e .·m·face of t he figu l"e with '"' 
harumet·-stone t o fcn·m an in1a~l io. 'Phws. 
in con . ·idel'iug the quel'ltiou of ol"i gi 11 or 
antiquity we become inYoh1ed in a mixtnl'e 
of di ffusion of techniques and migration :-; of 
people one of a nurnbe1· of s imilar prob­
lem. in Oceanic cultnl'al hi. toJ·y. On1linc 
g1·oovlng occu1·s in ~ew Guinea. X <? w 

aledonia. and :F'ljl, HO that it i x Ho1 
: t1·ictJy an Au:tralian problem ; H maJ 
have been ln·ought by an ea l'ly peopl r 
who settled thJ'ougho ut t he a rea of diRtr i­
but ion 0 1· to oue locality from whi ch it 
diffu sed . o1· it may have di ffu.·eu to Q('ean ia 
wi t hout the mi gr at ion of peopl e. 'l'h e 
int aglio t echnique in t he in ted or of .. \ UK­

h alia may be mo1·e definitely placed. The 
t echnique of hammer-dre~siug is one 
which sp1·ead t h1·ough sou t he1·n Asia . 
~l alaya , a nd Oceania in early ueolithic 
times ()I cCa1·thy F. D., R eport of 4th 
Oong1·e:ss of Preh is to1·ian s of Par East ) 
Si.ngapo1·e, J auuat y 1938 now in press) . 
It was employed in enttal and eastern 
Aust1·a11a fot shaping gtound-edge axes. 
a n d a long t he Da1·ling River for shaping 
g1·ou nd-edge axe~. grooved ground-edge 
axes, millst on es, muller. , and cylindro­
coni cal stones ; wit hin this di. tribut ion 
the same technique has been employed to 
make t he intagHo rock engravings some 
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O~ultu~re Heroes an cl Enig·ma t i o Fig u,1·es. No. 7 ·i.s a, oo·m11n on tyzH; of o nlt uro 
hero) dep'ioted with one leg and one a1··m ). he 'is holdi·ng ((, ha,ft ed stone axe. 
The woman in N o. 6 is wea~ring a, necklet ) a.ud loi.n gi.1·dles Cf.,J"e w orn by 
Nos. 4 to 6) and 8. N o. 3 is !(, l((,'rge and nn,usttal enwAike figw·e, wnd No. 2 

an enigmc~,. 

of which are of such recent ol'igin t hat 
they are not patinated. 

Let us considet the motifs. According 
to Obe1·maier, the geomet1·ical patterns 
were developed in Spain by the con­
ventionalization and stylization of the 
naturalistic d1·awings. This is not true 
of all of the geometrical motifs in Aus­
tralia, although the zigzag motif of 
Western Australian decorative art is a 
conventionalized snake. There is no evi­
dence to indicate that the concentric 
circle so typical of Central Australian 

pi<.:tographic and decorative art, and of 
far western New South vVales rock 
e11gravings, and the concentric diamond 
characteristic of easte1·n Australian 
decorative art, de\eloped from natural­
istic subjects; they 110 doubt diffused into 
Austl·alia fll·om New Guinea, where both 
are common on utilitarian and sacred 
objects. 

Unfortunately, a great deal of mutila­
tion and destruction of these interesting 
relics has taken place, as pointed out by 
Professor J. L. Shellshear in a recent 
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is ·ne of t hi s )f.\c:.\zi~.E (Yol. vi, 1937. 
p. 169). One of the mo. t ·e1·iou. factors 
mili tating ~gainst their p1·e. e1·vation is 
the spread of ~ettlement on the out kirts 
of the city. In pt·actically all in~ tance 
whe1·e homeR have been built near o-roups 

h ' 
the oc·cupa ntR, and eRpecially their 
d1ildren, have added l ine., recut the 
engraving~, wl'i tten and carved their 
names over 1 hem and other wi. e defaced 
t he work of the ~ bol'igines. Instead of 
committing such vandali sm, people who 
live near t hese valuable 1·elics should 
appoint thems~l ves guardians and take 
care that no one is allowed to tamper 

Trm ArS'I' RALI Ai\' ABORIGI~~<;S : How rro 
UNDERS'l'AND TIIE':\t. By P1·ofe~~o1· 
A. P. E lkin. (Angus and Robertson. 
Ltd., Sy<lney, H):~c . ) Pp. xiY - 262. 
and 20 plates. Price : 8 . 6d. 

This splendid hook is the product of a 
cientist wh o ha lu1d unique oppor· 

tunities to si udy the life and cultln e of 
the Australian aborigines. Profes ·or 
Elkin has carried out extensive field· 
work among these people, he is widely 
acknowledged as our greatest authority 
on their magi eo-religious life and socia 1 
organization , and be has directed Rocke· 
feller Foundation resear ch work in Aus­
tralia fo r many years. In addition his 
interest in t he aborigines is not only that 
of a scienti~t, but t hat of a humanitarian 
also. 

A general account of how the 
~1borigines live and of their attitude to 
their lands is given , the function and 
place of t he f am ily, v:uions social groups, 
and kinship are then dealt with. followed 
by a discussion of totemism, the serret 
life, initiation, ma gic, and death, in their 
cultural setting. Professor Elkin has 
dealt with these aspects of the subject 
from t he point of view of the aborigines, 
that is, accord ing to their philosophy and 
attitude, so that t he reader is given a 
deeper insight into their t houghts and 
mind than has previously been obtainable 
in book form. Although material culture 
is only briefly mentioned , emphasis is 
placed on t he ma nne1· in which the ritual , 

B 

with them. E,·en in om· national resel'\'e5; . 
gl'oup of rock engt·a dng~ h~we be(\n 
destroyed by road-bn ilding opern t ion, . 
a1Hl each year more gt·oup~ <ne obliter 
ated. It i. imperative that 1 he publi<; 
con~cience . hould he awakened to the 
nee<l for the presen·ation of such r~lit•. 

of a pa ~o;t 1·ace, for they are of gt·eat \alue 
to the . cienti ~t who u tHler:-;tand~ theil' 
meaning and fun C't ion in the life of the 
aho J·igjHCK 'l'he liJw illu~trn t ion~ h:l\'(' 
been made <llHl nl'l'anged by ) f i~:;; K 
Bramel l. aft<.>J· Cn m pbrJJ nnd f1·om t·<·<·c))'(l~ 
in the An~t1·alinn ) J n~enm . 

~ut ~llld dai ly Jifc <ll't' int et·dt·petHlent and 
in terwo\'en. Th n~. thP Rtudy of th(\ foocl 
qne.·t im·ol\'e~ the weapon, and ohject~ 
u. eel. thcil' decoration and explanat ory 
myth ~ of the motifs cmplo;red, Ow soc·ia I 
implita tion~. and ritual background. 'l'he 
explana ti o11 of pnzzliug en ' iom~. , n<'h a:-; 
~oC'ial aYoi<lan<'e., obligation. of maniage 
and of blood 1·elative. , how win~~ aJ·<> 
obtained and treated, the nRc• of OH? 
poin tin g-hone, and othet·R, . honlrl IIC' of 
gt·eat in1ereR1 to tho. e who h<we J'<lad 
fnntn~i ic <H·tonnl R of t hem in n('wspapel'R 
a ll(l no,·els. 

PJ'(>fPsRor Elkin rerea l ~ in Hs pl'oper 
l ight a world of mystic·ism a nd J'eligiouR 
fen•ou1· in nboriginal life that will 
aston ish t hose peop le whose knowledge or 
the nbol'i~dnes is limited to the 
boomerang and death-pointer. One iH 
impressed wi1h the author'. deep respect 
for , and mHlet·standing of. our ~tone-age 
fo lk , and one J10pe: tba t mi. sionarie. and 
<1dmiui ~trntot·s (not oul;r in Au:tra1ia 
hut amo11~ the Pacific i~landet·. ) will 
heed his con!-;t ru c·ti'>e ad,·ice to adapt 
their teaehing. to culture patterns, 
r·ather than de:tt·o.v all that i e~sent i al to 
t he happiness of the indiYidual and welJ ­
being of the . ociety. In other word , 
t hat th e teacher should und-erstand t hoAe 
to be ta ught. The book j, written in a 
s imple and lucid style, and may be read 
by the layman or student. The ilJustra· 
t ions form a well -selected :eries. 

F.McC. 
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The G iant Toad Bu{o marinus in Australia 
By J. R . K I NG H OR N , C .M.Z.S . 

A BOUT t.lnee years ~go Giant Toads 
we1·e Introduced Into the cane­
fields of Queensland in the hope 

that, when they became established, they 
would play an effective part in t he con­
trol of several species of beetles, the 
grubs of which cause serious losses in the 
cauefields in certain districts. Reports 
concerning the toad are published from 
time to time in the Queen8lar~td .Agri­
o·ultural J ow·-nal} The Cane G-1·owe1·s) 
Qttarte?·ly B 'ullet'i'l't} and The Attst1·alian 
S ·ugcw J OU'I"nctl. As these publica tious 
al'e not readily available to the maj01·ity 
of herpetologists, the following bl'ief 
l'esume should be both an inte1·esting 
and helpful reference. 

Because of the value of the toads in the 
sugar-cane fields of Barbados, where t hey 
have a mal'ked effect on t he insect life, 
they we1·e int1·oduced to Puerto Rico in 
the year 1920 to control a beetle, the 
grubs of which 've1·e causing considerable 
loss, and they proved highly successful. 
l''rom Puerto Rico they we1·e taken by 
Mr. C. E. Pemberton, entomologist to the 
Hawaiian Suga1· Plante1·s' Expedment 
Station, to Honolulu, 'vhet·e they multi­
plied 1·apidly and became firmly 
established. Later the toad was intro­
duced to the Philippines, and it was not 
until the year 1935 that it was imported 
into Queensland. 

'l1he normal diet of the toad consists 
of all kinds of beetles, cockroaches, mole 
crickets, weevils, caterpillars, sowbugs, 
and the like, and it will snap up almost 
any moving object that attracts its 
attention. 

In Queensland, during the year 1936, 
observations were made 1·egarding its 
breeding habits, and, in order to find out 
how frequently the toads produced eggs 
durino· the year numbe1·ed arm-bands 

b ' h' 1 were placed on females w 1c 1 were 
definitely observed laying eggs. 

Th e Giant Toad. 

Numbe1· 1 produced 16 000 eggs on 
the 17th :March, 1936, and was found 
depositing a further batch on the 30th 
May t he same year, but as the egg strings 
were intertwined 'vith t hose of eight 
other toads, the mass total of which was 
125,000 eggs, the numbe1· per individual 
could not be estimated. 'l'he1·e were 
r~cords of at least ~2 egg m;.1sses in the 
Meringa district since November, 1935, 
but, as only 37 femal e toads were 
liberated, it was obvions that some of 
them had laid more i ban once. It was 
later estimated that up t ill 1\iarch, 1937, 
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not less than 1,5GO,OOO eggs were la id, 
and tha t app1·oximately G2 000 toadl ets 
had been caught and dishi buted. 

In the annual 1·epo1·t of th e Bureau of 
Suga1• Experimental Stations. Queens­
land, 193 , it is sta ted t hat the Giant 
Toad has continued t o multiply .· int:e it 
int1·oducti on into Queenslaud and is now 
present in all su gar a1·eas whe1·e " whii(> 
grubs" cause n oticeable damage. Toad~ 
are becoming plentiful and :u·e sc:a t t et·i11 g 
far and wide in tlte Ca irns-G01·don n1le 
district, and <u ·e commonly to be . een in 
fields, a1·ound fa1·m buildings, and at 
night uucle1· street ligLi s . I t is ftnt her 
stated t hat, judging uy t he numl>ei·s of 
immature and adul t toads seen the 
Experimental Stations should by t lle end 
of the yea1· 193 he in a position t o 
formulate some idea of their proua ble 
effect ou the Grey back gntu pest. 1 p to t l1 e 
present the toads ha Ye been , een eatin g 
the grey back: ueetles nnde1· nat ura l con ­
ditions, but it will not be possibl e fo1· 
some time to determine what t he ultiml-lte 
toll will be, or whether i t will be sufficient 
to ensure comparative f1·eeclom of t he 
crops from damage. 

A t a conference held at Puerto Rico in 
1934, vVolcott said: 

If condi tions in these countries (Australia 
and Fiji ) are at all comparable to those in 
Puerto Rico, let me now predict that within 
ten or fifteen years the white grub problems 
in these countries will be solved. 

It may l>e stated that up t Hl this t ime 
the Giant Toad had not been in t roduced 
into Queensland or Fiji, thongh ·vvolcott 
apparently thought they had been. 

In the Qu eenslancl A.grict[Zttt1·al 
Jowrnetl, 1935, p. 248, l\1r. R.. \V. 
M:nngomery replies to vVolcott's state­
ment in the following terms : 

\Vbil s t all of our species of white g rubs may 
not lend themselves to control br the giant 
toad, and we may not altogether Pntenain the 
same high degree of optimis m as that di s· 
played by ·wolcott, still '''e haYe reason to 
maintain a certain amoum of optimism con­
cerning the effect that this toad i!' likely to 
have in minimis ing gr eyback gruh dama g<' in 
some of our northern canefields. \\'ht>lll er our 
speculations are fully justi fied is one ot: the 
fascinating problems met with in economic 
entomology, and time alonE> will show wh<>thc>r 
our ch erished hopes for the total elimination 
of grub damage in Queensland cau r fi elds will 
be r ealised. 

It i: wol'tl1y of note that t l1e in t I'<Hlu<·· 
tion of the G i<lllt Toa tl into <~nP<'llRl ntHl 
did 110t pa ~ llB <'hallcnged, fheJ'<' ht• ing 
ID<:llJ Y pt·otests frotH natnl'nl hi~1ol'y 
~odeUes nnd incli,·iclnal nalnt•nli. t ~; th(' 
objectiOn!': were i ha 1 t ht' 1 oad won Id 11nt 
confine iis attent ion 1o white !!:l'tl b~ ;lnd 
fo\ imilm· pestx, bu t , ueiug 1'\0 IHl'j.!,(' and 
having th e habit of . 1\<lpping np ::1 n ylhi11~ 
~ma ll t hat moYccl, it " ·onl<l illteJ·frl't' 
se,·e1·ely w iih th(l w1tnrnl fau 1w, !'lldl <11-' 

sm a 1l Jiz:ud~ . othe1· ion <1 !-; n ncl f1 ·og~->. Ol' 

e\'e n yo un g gt·onn d bi rd ~. nll of which 
<n·e of \'e1·y <l PfinHC:' economic \'<lltH•. 

There pro ha hly j :-; ~1 good dc<l l ol' 
jn ·tifi c:atioll for th ese pro( rH1s, an d i( 
would pel'lwp: ha,·e been wis<)J· to po:f · 
pon e the li be1·ai ion of 1lw io<H1~ lllllil 
m01·e se:nching inqnit·ie~ :1~ to HR hnhi1 R 
had hren m ade. By thiR ii i ~ mee1nt thn l 
in cpln·Ies r;1J o11ld h<He gour hryond 
entom ol ogi!'it. to lt eJ')IelologiRf~. lmt th<' 
lattet m·e almoRt invm·inhly m·r1·lookecl 
when the o·ea1m·e t o he (·on t •·olled L· nu 
inRect. It j s to he hoprd i ha l i he I ()rtd 
will confine its attention to in!-\ed pe!-\tA, 
hut ou r expe1·ie1H'e witl1 i he in t l'o<luc-1 ion 
of bh ·d an d other nnimnlR in 11le pnst, 
nea 1·ly a ll of w'hich ~J·El now dec i<Hecl 
pe. t., should make ll R ex1 1·a <·arc·fnl 
before liberating any otJ1 e1· kind of 
anim al. 
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Fiji-A Correction 
By A. M USGRAVE 

I N my article on the R. H. Phillips 
Collection of Fijian l\foths Published 
in the last number of TrrE AusTRAI,IAN 

MusEUM MAGAZINE I made two inaccu1·ate 
statements which I l1ave been asked to 
correct. 

In one instance I stated that the 
present Gove1·nment Entomologist of Fiji 
was ~!fr. H. W. Simmonds, but in a letter 
to me ~fr. R. J . A. W. IJeve1·, B.Sc. points 
out that he is now the Goven1ment 
Entomologist and that he took over from 
~Ir. Simmonds in July, 1937. Mr. Lever 
has also indicated that my statement 
that "Fiji was ceded to Britain in 1875" 
is incorrect, and points out that the cor­
r•ect date was the previous October. In 
this regard I have consulted various 
works, and it is interesting as well as 
somewhat amusing that nearly all differ 
in some particular as to the date of the 
cession. For example, the well-known 
work i ssued by the British Admiralty 
entitled Pacific I slan ds (Central 
G1-ou,ps), 4th Ed. Sailing Directions_, vol. 
H, 1908, p. 7, states that it was "formall y 
proclaimed a British Colony 1st Sep­
tember, 1875" . Stewart's H andbook of 
the Pacific I slands, 1918, p. 185, says, ' 'in 
1874 the chiefs formally offered to eede 
the islands to Great Britain, and 
sovereignty was proclaimed by Sir 
H ercules Robinson, G.C.M.G., Governor 
of New South Wales, on 23rd September, 
1874" . Stanford's Com1Jendium of 
Geogra,phy a.nd Tra,vel (new issue), Aus­
tralasia, ii, 1908, p. 472, states, " in 1874 
:Mr. Layard and Commodore Goodenough 
were sent to report upon the advisability 
of annexation, and as a result the islands 
were unconditionally ceded by Thakombau 

to Great Britain on t he 30th September 
of that year". P erhaps the most concise 
and authoritative account is that given in 
The R a,.n dbook of Ji'iji) 1937, pp. 10-11, 
and which I here quote: "Sir Hercules 
Rob inson a rrived at I,Jevuka on the 23rd 
September, 1874, and on the lOth October, 
1874, after several interviews of a most 
satisfa ctory nature with the 'King' and 
Chiefs, the latter ma de a formal and 
uncondit ional cession to HER MAJESTY 
Queen Victoria of the sovereignty of the 
islands. Arrangements were made by Sir 
Hercules Robinson , after the formalities 
connected with the transfer of the 
sovereignty had been completed, for the 
provisional government of the islands 
until the arrival of the Governor 
appointed by HER MAJESTY. . . . These 
provisional arrangements worked well on 
the whole, although the colonists 
nat urally looked forward to the arrival 
of Sir Arthur Hamilton Gordon, 
K.C.~i.G., who, soon after the receipt 
in England of Governor Robinson's 
despatches, was a ppointed by HER 
l\iA.JESTY the firs t Governor of the new 
colony. Sir Arthur Gm·don arrived at 
Levuka in H.M.S. Pea'l'l on 24th June, 
1875 , and landed officially on the follow­
ing cl ay. . . On the 1st September, the 
administrat ion of t he Government of the 
Colony was formally assumed by the 
Governor, and the Charter of the Colony 
and Hrs ExcELLENCY's Commission were 
J•ead in the presence of a large concourse 
of people assembled at Nasova." 

I regret the occurrence of t he blunder s 
in my article and thank Dr. Lever for 
directing my attention to them. 
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Australian Insects 
IV. The May-flies 

By KEITH C. McK EOWN 

THE inse<:ts of t he 01·de1· Epbemeridae 
(or Plectoptera ) ~ne popularly 
called May-flies, and lla ve a wide 

distribution throughout t he world. A u s· 
tra lia in c01nparison with other lands h ; 
110t rich in t hese inseds for, while about 
i;OO species ~ne known from the world 
sou1e twenty only have as yet been 
described from our continent. To the 
average obserTer· t hese delightful ·little 
insects are la t·gely unfamiliar, and, apart 
from the angler and t hose especially 
interested in the life of onr stl·eams, few 
pay t hem mo1·e than casual attention, yet 
t hey are remarkably iute1·es ting lit tle 
ct•eatnres, and theh· life-his tories present 
many curious features. 

The associa tion of t heir name with the 
Ephemerides of Greek mythology applies 
only to the ver.v brief per iod of adult life 
of these insects which i s spent above 
water and which lasts but a few hours, 
or at most a few days. By far the greater 
portion of their exis ten ce is spent wholly 
submer ged in t he running water of rivers 
and streams, although the nymphs of 
some species may emerge from the water 
and cling to the wet rocks under and 
around water·falls. The life of t he nymph 
is considerably prolonged, and may 
occupy, possibly, 11p to as much as three 
years. 

The eggs are deposited in masses, in a 
somewhat haphazard manner , in running 
water, bu t soon disintegrate and become 
scattered in the mud or among the water­
weeds. I n a number of species each 
individual egg is provided at the ends 
wit h a skein of fine yellow threads, 
which become unravelled and ser ve to 
anchor the egg to plant stems or other 
submerged objects. After about ten days, 
or even several mont hs, these eggs hatch, 
and produce small and active nymphs. 

A typica l iJiay-fly. 
After Briti h l\Ju:eum. 

These newly hat<:hed nymphs a re 
curious, rather emaciated-Jook inK little 
creatures, which hasten to seek shelte r 
under· stones or in creviceR in t he bank. 
of streams; other·s again burro,,· dil·ectly 
into the mud of t he stream bed . 

Their food i. simple, for they are 
vegetarj ans. feeding upon algae, the 
tissue of higher plants, or even upon 
decaying Yegetable matter accumulating 
at the bottom of pools. Some fol'ms have 
been accm;ed of carni\'Orons tendencies. 
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but the1·e is as yet little evidence avail­
a ble to con firm or refute this suggestion 
with any degree of certainty. With 
plentiful food the nymphs grow rapidly, 
and, with inc1·easing bulk, cast their 
skins frequently. No definite informat ion 
is available regnrding this aspect of the 
li\"es of our Au 'iralian species, and even 
with the more fully investigated 
E u1·opean species the information is still 
incomplete. Sir John Lubbock recorded 
twenty-tJnee moults in Cllloeon dipterum) 
but hi · observations did not commence 
with the ea1·liest stages. 

The fully gl'own n:ymph is a drab 
creature, giving no indication of the 
fragile beauty of the perfect insect into 
which it will develop. It is soft and 
delicate, elongated and slender, with a 
head that seems disproportionately large 
fot its body; t he abdominal segments are 
fringed with overlapping leaf-like gills by 
means of which the oxygen necessary for 
life is extracted from the water that 
bathes its body. Three slender filaments, 
margined with fine hairs, project from 
the extremit~' of the body. In the ·well­
developed nymph wing-pads are promin­
ent, but in the younger forms these pads 
are wanting or very small; they are 
developed during the successive moults, 
u:ually appearing when the insect is 
n bout half-grown. 

When the nymph is fully developed it 
swims to the surface of the water or 
climbs up the stem of some convenient 
aquatic plant which projects above the 
water. During this journey many fall a 
pl"ey to voracious fiFlh, which gulp them 
down in enormous quantities. Once at 
the sndac·e ihe insert behaves in a really 
remarkaiJle manner; it gulps air into its 

Mnle .:.lfay-fiy showing the elongated 
forelegs, and tlw mnnner in w hich 
the u:ing.<; arc carried while at re~t . 

After Comstock. 

l>ody until the alimenta1·y caual is greatly 
distended wHh it, and this condition is 
1·etained in t he perfect insect. 'J'his 
renders it lighter and so adds to its 
powe1·s of flight, and also makes it 
extremely buoyant when the critical time 
anives for it to deposit its eggs. This 
lowerbJg of t he insect's specific gravity 
is accomp 1 ished only l>~1 tbe sacrifice of 
its powet of feeding-the adult "Aiay-fl:r 
neYei· ta kes food. 

But to retu1·u to the emergence of our 
l\Iay-fly. 'Vith something of a struggle 
the nymph forces its way through the 
sutface film and floats high and dry upon 
it. It: nymphal skin splits, and the 
enclosed insect wriggles r apidly from it. 
rent husk and flies away, leaving the 
empty skin i1oating on t he water until 
wind and wa Yes swamp the frail vessel. 
When we consider the length of time 
necessary for other insects to dry and 
harden thcil· wings after their emergence 
from the pupal or nymphal skin, the 
rapidity with which the newly emerged 
l\lay-ft y take flight is truly amazing. Sir 
John Lubbock has written: "From the 
moment whe11 the skin fir._ t cracks not ten 
seconds are over befo1·e the perfect inse<:t 
has flown away." 

The story is. howeYer, not yet told. The 
insect has yet another surprise in store 
for us. The l\Iay-fty that has emerged 
from the nymphal sldn and rests upon 
some rock or tree-trunk has the wing:-; 
dull and frequently clouded or blotched; 
it is not yet mature. It is encased in 
another skin which must be cast before 
it is fully adult-a skin that not only 
covers the l>ody, !Jut completely encloses 
the wings as well. In this state it is 
tel'med the "sub-imago ·. This next stage 
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of the h-ansformation may occut· within 
a few minutes of emergence, or may be 
clefe1-red fo1· severa l hours or e,·en for 
some day:. This sub-imaginal skin, finer 
t han the sheet·est tissue, splits, and t he 
true adult or imago withdraws its legs 
and wings from theil' casing, and flies off, 
leaviug t he empty skin, perfect in every 
detail, clinging to its suppo1·t . This 
rerna1·kable condition is unique among 
the ~lay-flies and does not OCC\11' in any 
other group of insects. The l\1ay-fly has 
now left its days of feeding behind i t, 
and is r eady for the dance of 10\·e. 

The perfect insect i s one of the 
daintiest and most beautiful insects 
imaginable, so fragile that a touch will 
crush it. It is large-eyed, and rests with 
its fore-legs extended straight before it; 
in the male these limbs are often exceed­
ingly long. 1'he two pairs of c1 ear gauzy 
wings a1·e held erect ove1· t he body, 
reminding one of t h e sail of a yacht . The 
front pair is large and fan-like, the hind 
small and inconspicuous. The antennae 
are small, bu t as thou gh to emphasize 
their lack, and to complete this delight­
ful little creature, three slender filaments 
project from t he hind extremity of the 
body. 

The warming, or nuptial flight of 
~lay-rues i a s igh t to linger in tbe 
memot·Y. I ha,·e been fortunate enough to 
witnes '. evera I of these fligllts on certai n 
occasions on the 'f tn ·o Hi,·et·. Xew 
South " "ales. \Yith t ile co111 iug of dul'k 
tbe a<lul t ::llay-fli es. \\'hi eh ha \'e ueen l'e ·t­
ing upon the rough bark of the tree. or 
concealed in hollows in their trunk!'!, take 
wing and engage in an el'l'ati · fli~ht, 
wbi th haR a cutiouR up and down more­
menL over the water. The wh il'ling 
mas:;; of in ectR cousi ts pl'imnl'ily of 
males, lJut the females ho,•et· a bont on i ll t> 
outskirt. and erer nnd anon the~e will 
dash into the thickest of the swat·m to 
ue seized IJ.Y the long foreleK~ of 11wi t' 
mates. 'l'be~e pail·· <llJrupUy lea,·e the 
dauce for the sec:luRion of t he orel'llnng­
iug ,·eg<•tation. l\Ianiage seem~ to nwa11 
death fo t· the males. A the e\'(•niug pro 
g1·es~es. the insect become fewer :tnd the 
\Yater of t he str eam more and more 
dimpled where the mated fetiiHic:;; at·e 
busy depositing their eggs. In . omc 
instances egg-layin g may be deft•nc<l to 
an evening or two later. uch ftigh is may 
occur on severa1 succeRsh ·e eveuiugR, hut 
I believe that .·eldom or JleV('l' does nn 
insect Ul'\' iYe to a U end more 11tan one of 
these ·cenes of carnivaL 

'Phree types of May-fly nymph . . A 
free-swirn ming fonn j a rock-dwell~ug 
nymph) with two of ~h e g,l/.fJ 
en.l cwged j wnd a bu·rrow'~>ng type. 

Aftet· Ti1Jyard. 
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One of the best accounts of the swarm­
ing of May-flies is one of the earliest, 
that of Reaumut·. After descl'ibing the 
behaviour of insects which he had con­
fined in a bucket, he continues : 

So far I had taken no notice of what was 
going on by the Tiver, but now the exclama­
tions of my gardener, who had gone to the 
foot of the stairs, attracted my attention. I 
then saw a sight beyond all expectation. The 
Ephemerae filled the air like the snow-flakes 
in a dense snow-storm. The steps were 
covered to a depth of two, three, or even four 
inches. A tract of water five or six feet across 
was completely hidden, and as the floating 
insects slowly drifted away, others took their 
place. Several times I was obliged to retreat 
to the top of the stairs from the annoyance 
caused by the Ephemerae, which dashed in my 
face, and got into my eyes, mouth and nose. 

It is singular that noct urnal moths, which 
shun the light of day, should be attracted by 
the lights in our rooms, and still more singular 
that these Ephemerae, which emerge only after 
sundown, and perish before sunrise, should 
be drawn so powerfully towards a lantern. 
The person who held the light had a bad 
time of it; in a few moments he was covered 
with the flies, which came in a ll directions as 
if to overwhelm him. The luminous sphere 
about the light was crossed at all angles by 
the orbits of the circling insects, which after 
performing one or two revolutions fell to the 
earth. 

After half an hour or less the swarms were 
less dense, and by ten o'clock only a few 
scattered Ephemerae could be seen on the 
river, while no more came round the light. 

After the nuptial flight egg-laying 
takes place witl1 little delay, the eggs 

being rapidly extruded in two yellowish 
masses. Tl1e JYlay-flies flit quickly over the 
,,-ater, dippiug the tip of the abdomen 
beneath the surface to wash off the 
adhering eggs; others alight upon the 
water for this purpose, or even descend 
beneath the water to lay their eggs upon 
or under stones. Some float agajn to the 
sudace, but most of them die without 
reappeat·ing. It is at such periods that 
the tront consume them in countl ess 
numbers. 

The Anstraljan May-flies are ·divided 
into four families, the Siphlonul'idae, 
Ephemeridae, Leptophlel>iidae, and the 
Baetidae. The Leptophlebiidae is our 
dominant :May-fly family. Atta,lophlebia 
costalis is the commonest of our ~{ay­
flies, a rich brown species with ext ra­
ordinarily long tail filaments . Of the 
Siphlonuridae, members of the genus 
Ameletus occur tn Blue Mountain 
streams, and of Oolobu1·iscus on Mt. 
Kosciusko and in Victoria. Larvae of an 
nu described I chthybotus (Ephemeridae) 
occur in the Fish River, New South 
Wales. Baetidae are represented by a 
few small northern forms. 

Remarkably little is known as to the 
details of the lives, or even of the 
nymphal forms, of our May-flies, and a 
wide field awaits the observer who 
devotes himself to their study. 
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Australian Shells 
Spindle and Band Shells, Whelks, and the False 

Trumpet Shell 
By JOYCE ALLAN 

SPINDLE and Rand sh ells comprise 
a large group of species which vary 
considerabl y in shape and size, 

although the sh ells retain more or less 
their characteristic spindle shape. Chief 
discrimina tive characters used in identi­
fying and classifying these shells are the 

length of . pire iu proporti on to t he 
diameter the longitudinal rib ~ and 
revolving triae, which t11l posse s to 
some degree, the ]n·e:-;ence of tubet·clel'\, ami 
the presence or absence of a shoulder ou 
t he whorls. Some ~pecies will be found 
with a long nanow tJ'Ue spindle r-~hape, 

Spindle, B and and lV helk shells. In the to1J ·row, from left to right, are 
Pleuroplooa filamentosa, Vasum turbinellum, a1td Golus aust'ralis; in the 
bottom row, Pleuroplooa australasia ooronata, Volema ooohlidiu.m, Alti·pasum 

fHndersi, and Plett.roplooa t1·apezi1.(,m. 



while others will posse. s a more squat 
and stl'ongly shouldered cha1·acter. 1'he 
former are Yery graceful shells, many of 
the smaller ones 1·esembling each other in 
shape and colour. They vary h1 size from 
a little oYer an inch to nine inches in 
length, and in colour from pure white to 
all l';hades of yellow, brown and red­
br0\\'11. The family Fasc:iolal'iidae, to 
which the Spindles and Band ·hells 
belong, has ptactically a world-~wide dis­
tribution in tropical and sub-tropical 
waters. Fossil forms, of whic·h there are 
over three hundred different kjnd ·,exceed 
t he livin g species by about two hundred. 

SPINDLE SH EL LS. 

Among the true Spindle shells, the 
largest is Oolus novaeholland·iae from 
southern Austl·alia, a white shell about 
nine inches long which is often brong-ht 
up iu t rawlers from depths ranging to 80 
fathoms, and empty shells are occasion­
any found washed up on beaches of 
southern New South vVales. Species 
resembling thi s are a narrow, slightly 

Sp indl.c Shells . The lc111·ge one 
on the left ·is Colus novae­
holla.udiae, cmd the three in the 
top 1·ow, f·ront left to 'right, a1'e 
P ropefwsn.s 'tf.,ndul.(iJtns, Golns 
s·inovell·us ct11d Go7us consetti/ 
·in the bottom 1·ow the trwee w·e 
F ·talimrs crebrilinttus, P1·ozJe­
fus tts 1J y1·ula,tu s, and Golu.s 

colus. 

smaller form f1·om the South Paci fie, 
Col u.s colus, and two other shells from the 
Indo-Pacific, Ooltts nobilis, and a very 
narrow species, Oolus jo1·ceps. The latter 
two m·e not figu red. but Oolus col'us, 
which i~, has conspicuous shoulders to 
each " ·hod immediately separating it 
hom noraehollcwd·iae. There are se,·eral 
small closely related Spindle shel1s about 
three inches long 'vhich can be dis­
tinguished from one another by t he 
thickness of their shells, pronouncement 
of nodules aud Jjn e.·, and the shape of 
their mouths. These are Colus sinm·el7us 
d1·edged in Sydne~ lla1·bour, Col us con­
satti from the south coast of :Kew South 
'Vales, P1·opejusus und·u-lat'lt s from Tas­
mania, Fttsinu,s crebrUiratus and P'1·ope~ 

fusw; pyrulatus, which occur in South 
Austl-alia, and a Queenshwd representa­
t i\·e of these, Ooltt8 boardnta.n'i. Of these, 
Ooltts .sinovel ltt,s is t he most elongate in 
sha pe. A stouter, more com·sely 
sculptured species, F'IJSi!JWS nicoba ricus, 
has conspicuous brown markings, and 
duplicates the n odules on the shoulders 



of the who1·ls; it is about 1i re inclles long 
aud i · found in the island · of t he outh 
J'acitic. Anotl1er solid species, Oolus 
a~tstral 'is7 fl-om southe1·u .Australia, is 
ln'o<:1der than the m·e1·age Spindle, and tbe 
re,·oldno· striae on its bodv ·whorl are 

~ V 

more pTominent t han the longitudinal 
l'ib ·, b1·eaking t he latter into tubercle-like 
structures at their ct·os ing . This 
spe<:les is about four inches Jong. 

BAND S JTELJ,S . 

The next group of the family 
Fasciolari:idae embraces t hose membe1·s 
which do not diffe1· essentiaJly in their 
~tructure horn the pred ous spindle 
forms, but their spires a1·e u ·ually 
shorter , their body whorls mo1·e swollen 
and they have oblique plaits near the 
fore-end of t he columella. These shelJ s 
are sometimes known as Band shells, 
Svindles (although they diffe1· from hue 
Spindles), or Whelks, a name u sed for 
several groups of heavy shells. 

They can be easily recognized, aud, 
o'ving to their strongly marked charac­
ters, are also easy to distin guish from one 
another. The two best-known species are 
Pleuroploca filarnento sa, a species four to 
si¥ ~nches long, da1·k reddish brown in 
colour with close, raised, red revolving 
lines inside the lighter coloured mouth. 

Band sl! e/1.'\. Th e fKO top 
.t;pC'cies are Lafints polygonus 
a 11 cl Lat int s rrc-wT i rost ri8 , ern cl 
t li e fom· iu tllr lo1ccr rote 
F u8i 11 us 11 ico lml'i(·u s. La t i r us 
uodat uR, Pll'uropluNt f('rru-

.<J i 11 ( ' (I. and La ti r 11 s gib b u lu .'i. 

aud a hea\'iel', YeJ•y nodulo~c l'CialiYc. 
PleuYoploca trapezium. ~'h e. fm·mer 
specie~ oc:c:m·: thJ·ou~lt out the l ndo­
Padfi c 1·eac:hing a:-; f;u as Quec>n:-;l:wd. 
b·ut the latter b;ls not RO fa•· IJeen fouud 
in Aush·alictn wai.ers, i ts l'<ll1g"C' hC'in~ 
1·eshitted to ibe Indo-l'acific. 'J'hc mos( 
common , outhe1·u ... \ 11 1 rnl ian species is 
Plcm·opl oca aw:dralasia coro1wta,. fine 
examples of whi ch <·:.111 !Je obt ain<'cl lJ,r 
d1·edging. It grows 1 o <1 leug1 h of l'iX 
iu ches aud. ra1·i c:-) con. jdentiJiy iu 111<) 
angle.· of ii · wl1 orJ~ and the };trcng-tll of 
its nodules. In the sp1·ing a]l( f e:u· ly 
snrnmer, egg masse~. IHuJche~.; of lw:tn t i­
full~7 shHped, creamy pi 11k, IJell -!·dtapl'd 
capfo\nJ e.- " ·i t h tinted <•dges. m·e foun d 
nttaehed to " ·eeds, old s he ll : and r ocks 
in 1·oc-k pool. of southet·u AmdJ·ali;t frolll 
Kew South Wale: 1o \Yer;teJ·u Au)o;tmli:L 
Often the adult iR fou nd Jyi11g alougRidc 
the. e or nM~· e'·en be l-\eeu in the JH·oc·eRs 
of laying them. The tapsules, which nuy 
ft·om a h alf to au inch in length, en <'h 
contain :e,-ei·al emb1·yos. and dozens ma~· 
form a bunch. Tbh; spedes is also known 
a the A.ustl·alian Tulip shell, 0 [' the 
Sho1·t- pindle. In T\eRtern AustraHa a 
dark brown slim fo1·m of Pleuroploca 
fil conentosa, with brownish yellow lines 
in t he mouth occurs. This is Pleuroz1loca 
fcJTnginea. 



A.notbe1' group of this family includes 
narrower shells than those of t he 
previous group, and their longitudinal 
ribs are broken up more or less into 
nodules; in most cases they also have a 
longer canal. Two of these, Lati1·us poly­
gonus and La,tirus 'recu'l·virost?·'is. t he 
former a dark brown and white ' shell 
with a white mouth, the latter pale 
orange with a pinkish yellow mouth, are 
found in the Indo-Pacific, extending into 
Queensland, and in the case of Lcl/tirus 
polygonus, even to north-west Australia. 
A pretty South Pacific species, Latirus 
nodatus, .has an orange brown epidermis 
covering its light yellow exterior, and 
this together with its rosy pink mouth 
and peculiar elongated nodules makes it 
easy to recognize. Another Queensland 
species, Lati1·us gibbulus, a polished 
orange brown shell encircled by chestnut 
brown lines which usually go in pairs, 
and with a yellow pink mouth, is a 
heavier shell than the previous ones. The 
five species figured here vary in size from 
two and a half to three and a half inches 
long. The two remaining ones of this 
group dealt with are Latirus tun·itus: a 
South Pacific Island species which 
occasionally comes into Queensland 
waters, and Latirofusus spiceri, a very 
small 'l'asmanian species. The former, 

Sorne 1nembm·s of the famiHes 
Fasciola1·iidae and Vasidae. 
The t~wo s1nall whelk-l-ike fo·rms 
at the to7J a,re, left, Peristm·nia 
nassa,tu,la,, and, 'l''ight, Peri­
ster'ltia, CHtSt?·ctUens'iS. Between 
these two on a lower 7Jlane is 
Tudiettla spinosa, and to the 
'right of it t~wo SlJec'ies, Pm·i­
sten~ia i'l·'icolor etlnd Latints 
tu1·rUus. In the bottom 'I'O'ID , 

the lar·ge spiny shell on the left 
is T~udimtla cwmigera, and, uext 
to it, Latirofus·ns spi.ceri, N odo­
lJelagia, brctz'ie'ri, and Lot·i-

rolagena sma1·agd'ttlet. 

which grows to over two inches in length, 
can be recognized by its turret shape, 
revolving ridges of chestnut on a reddish­
orange background, and a yellow mout h. 
The latter is only about an inch or a 
little more in size. 

Several small species, slightly more 
than an inch long, belonging to t be 
family Fasciolariidae, occur in the South 
Pacific and north Australia, and as these 
are fairly common they are also figured. 
They can be identified with ease, as each 
has outstanding characters. A species 
found commonly on the coral reefs of the 
Great Barrier Reef, Pe'l'istemia a~ts­
tr-aliensis, has dark brown blotches 
ornamenting the white shell between its 
ribs, and brown bands within the mouth; 
Pe1·istet·nici n.assat'Ula, a light yellow­
brown shell, has a violet coloured mouth: 
and P e1·istm·wia irioolor has elongated 
nodule-like ribs, yellow brown in colour, 
and a pale rose moutl1. A small species 
about an inch long, N odopelagia brazieri, 
is found in northern New South Wales. 
It is yellow brown with lighter ribs and 
looks rather like a smoother idoolo1·. A 
very common South Pacific I slands and 
Queensland shell, LaUrolagena sm(}Jrag­
dulus, is also figured. It is almost 
egg-shaped, chest1111t brown coloured 
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The False T1·untpet sh ell) 'Jf egala,­
t·ra,ctus anw,-n'ltS) u;ith an egg-·mass) 
a yott,n g sh ell front it) and above two 
more starJes in the r;row th of the 
False Tnt:rnpet) .~howing the diffe?·­
ence in the sha7Je of the you.,ng ancL 
ad·ult . The CblJ e:r; of the c£dtt,lt sh ell 
is more often missin,q tha'n attachecl 

to the shell. 

encircled by numerous narrow equidis­
tant white lines, has a white mouth, and 
grows to a lmost two inches long. 

THE FALSE TRUMPET SHELL. 

The largest gasteropod shell h1 the 
world, 'Jfegct,lc~;tra.ctus cvruanus) which is 
found in north Australia can be 
mentioned het·e. In adult specimens. 
which may reach just on two feet Jong, 
the apex is in almost an ca ses deco1lated. 
curtailing the length, it is estimated. by 
about three-quarters of an inch . vVben 

al in' thiR shell is C'O\' e t·ed UY <l 01'0\\-11 
epidet·wi ·. which peel:;:; oti ell·~- ~SJW<'imeJI: 
enabling ibe shell t o he freed of it 
wit bout cliffinJ ltr. The de<lned shell i:;; 
he<nli ifu llv smooth. ~oli d n nd hull'-vellow 
in colour,. mak ing a stt·ikiug: ~pedm(•n fm· 
a collection. hould it IJe ~o de iJ·ed. the 
epidel'ntil-\ (·e:m IJe kept fi 1·m h~· ~meariu~ it 
with ,·a. elinc, a ~ruooth l;lyer of whic:h 
on•r any hell " ·iJI ]n·e~t> J '\'C i t. ' l'lw 
i ~land e1·~ of Tol'l'e!' Stt·ail u~e t h i~ ~hell 
i 11 thei r <.:e1·emon ie~ an d as n w~1 te1· 
C'<:ll'l·ier; i hey a l ~o m<lllnf;H·im·e thr ~ll<'ll 
in to pe1·sona J al'ticle aud eat ilw ::111 ima I. 

One of the most int el'esting; things 
about tbe species is its t·emarkahle egg­
uu;e, n 1at·ge 1·ectangular tou~l1 llHl SI' of 
n1fher flattened f:w -sba]1ecl capRn ll's. 
about eigh t in<.:hes lou~, four i ncheR 
broad and yello'v in colom·. The ca p~ulrs 
:ne tiglJ1 ly packed one 011 top of t ht• 
oth er a nd flu ted ridge., on each Rid(~ give 
a lo11gitndinal 1· i clgcd efl'ect to the whole 
egg-ma . . The you ng, long, nnnow, 
sev,en-whorled shell which eYeJI t unlly 
ewerges from t he cap ule ju no wny 
1·esembles the adult. lt fo1·ms the <1 pc.\ 
of the growing . hell but become. knocked 
off in most ca.·es in its adult .-tage. Tlw 
Ulnge of the False Trumpet .-hell is fJ'ODl 

near Fremantle 1·ound the 110rth of 
Au,·tralia to Masthead Isla nd, CapricoJ'n 
Group, Great Banie1· Heef, norih-c:H;f 
eo a. t of Austl·alia, but is nnt nl'ally fixed 
only on spcc1mens collected, nud i t ma.'' 
at any time be found io extend further. 

on fusion has al'isen at difrereni times 
in :finding the right family in wh ich to 
place the Fal e Trumpet ~helL • ·erera I 
author. ha,·e mored it from oue to i.llc 
other clo ely related famnie~, an d in tJ1e 
family Fascioladidae it seemed out of 
place, as it is the only .·hell of its type in 
the In do-Pacific, it~ nea1·e. t rclath·e for 
size being the hue rrrumpet ~l1ell. In the 
latest wot·k available on tbe clas~;ifiration 
of the whole molln can pb;vlum, the 
Han(lbuch der 'y.·temati.r;chen. W eirll tier­
ku ncZe) by Professor .Johamle. Tlliele. 
the specie has been placed in the 
family Galeodidae, close to the family 
Fasciolariidae. 
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\\" Illt:LKS. 

Among t t he nnin1heR 'Ye frequen tly 
meet g t·oups of heavy, often elaborately 
sculptured she)]~ which go under the 
popular name h1 Australia of Whelks, 
t hough they may he very widely . eparated 
in thei r clnssi fication. This js unfortun­
ately clue to the wr111t of a better popular 
nmne for some of them, ~o that ''"e find 
the lnrge False Trumpet sheH sometimes 
<'}'t il ed the Gia nt "\Vhel k, and, on tbe other 
hand, t he s mall nobbly sl1ells found in 
great Itnmhet·s alo11g t he rocks at l ow t ide 
round Sydney and on other parts of t he 
coaRt, which pt·ey on the oyste1·s and other 
shells, nre called the Bodng 'Vhelks. The 
Whelks under discussion here belong to 
the fa mily Vasidae. They are a mixed 
group of varying shape and size, and are 
inhabitants of tropieal and sub-tropical 
wate1·.. :Xumbet·~ nre found throughout 
the Indo-Pacific a nd ~ome are common on 
the reef: of t he Gt·eat Bcul'ier Reef. As 
seYera1 are \'ery much alike, only t he 
better known nnd more di tinctiYe forms 
of t he family m·e figured and dealt with 
in thi · article. 

A GAr.umY or•' OuM TRF.RR. By A . W. 
D'Ombrain. ( Anstrn lasian Medical 
Publishing Co., Ltd., Sydney, 1938.) 
Svo, pp. 53 with 21 colotned plates. 
P1·ice: 17s. 6d. 

This elegantly prepared little book 
would make Hn <-lcceptnble gift for any­
one who wishes to know t l1e names nnd 
individual fentm·es of the most typicnl 
representatives of Am;traUa'. magnificent 
host of gum trees. D r. D'Ombrain haR 
not attrmpted to compile a laborious 
text-book on the subjec-t, but has selected 
for description twenty-one of t he com­
monest va1·ieties of eu calypts found in 
New Sout h "\Vales, pal'iicularly in the 
vicin ity of Sydney. 'J'he popular as well 
as the correct scie11 t ifie name of each 
spec ies is given, together with a general 
idea of its distdbntion, a11d a note on its 
comme1·c·ia1 properties. S in ce the main 
Inn·po~e of the bool~ is to serve as an 

The first species to be dea l t with is a 
J'e:ue, :almon pink whel k, Altiva.sum 
fiindersi dredged in deep water in t h e 
Great Australi an Bight. It reache to a 
Jength of OYer five inches, and specimens 
ha,·e been found in from eighteen to one 
hnndred and twenty fathoms ; it can he 
qnii P ea!-i ily 1·ecognized, as no other shell 
like it is so far known from Australi a . 

Other ~h ells o f t lJ e family are a ve1·y 
heavy, chocolate-banded spinose species, 
TT a.sum tw·bineltum} from t he South 
P acific I slands and t h e Great Barrier 
Reef, and t hree species of short-spired. 
long-cnna11ed sh ells belonging to the 
genu: Tudir·uJa. Two of t hese, Tudic1tla 
m·1ni,gera, an exceptionally spiny form, 
and Ttttdicula spinosa} with a sugge, t ion 
of spines only round the periphery of the 
bod~' whorl are found on t he Great 
Barrier Reef of Ansti-alia · an inter­
mediate species, T'udiculct- inennis, from 
' Ve tern Australia, is totally spineless, 
and is not figured here. These specie 
cnn be reco~nized without difficulty. 

attratiive g-nide by means of wh ich the 
YarionR tl·ee!'; may be readily r ecognized, 
t he antho1· has gone to n o littl e trouble 
to point out t he remarkable . easonable 
changes h1 nppearan('e which make 
identificat ion difficult. Each description 
iR aceompnnied by an illustration in 
col01u, t he work of ~Iiss Tydfyl EYans. 

Included in the book are some interest­
in~ notes on the diet of that nmia ble 
in ha bitnnt of Austi·a lia 's eu cnlypts. the 
Koaln or Native Bear. Dr. D'Ombrain 
makes a plea for the more actiYe pro­
tection of these engngiug little crentures, 
who a re t lH'entened with complete extinc­
tion owing to t he destruction of n1st 
areas of fot·est lands. 

A Gall <'ry of Gum 'l'rees is artistically 
printed in deep sepia on henvy cream 
co 1 ou red pn per. 

N.B.A. 
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The Story of Crystals 
B y T . H ODGE-SMIT H 

THE solid substances of the inorganic 
world may l>e di\7ided into crystal­
Hue a nd non-crysta lline materiaL 

Of the crystalline material most sub­
stances, under suitable conditions, ar e 
able to for·m solids which are bounded 
by perfectly fiat fa ces. Such solid bodie. 
are called crystals. 

One of the fundamen tal difference. 
between the living creatu1·es m1d the 
inorganic wodd is that the fotmer are 
able to 1·ep1·oduce their kind. Although 
cr.vstalR cannot do this, they do posses· 
some points of resemblance to t he living 
creattu·es. Tlte newly bo1·n individual of 
a Jiving species will have cluu·acter. 
which are fundamentally t lle ::.;ame a.· 
those of all other infants of that par­
tkulat species, but will di ffe1· speci fical1y 
from those of all other species. o it is 
with a newly formed crystal; it will have 
characters t hat are t he same as tho ·e of 
aU other cryst als of that particular ~u b­
stance but are fundamentally different 
from those of crystals of all othe1· sub­
stances. 

Just as environment p1·oduces 
diffe1·ences in form, colour and size in 
the one living species, so it produces 
similar variations in crystals. Among 
livin g things environment may slowly 
produce an entirely new species from an 

A collection of twins. Top row : Statero­
lite twVIt, Oloncurry, Queensland. I nter­
penetration of 1JY'r'ite, Piedmont, Italy. 
Knee-shaped twin of R uUle, So1.tth Aus­
tralia. Bottom 'row: Japanese t win of 
quartz, Emmaville, New Sottth Wales. 
Arrow-head twin of centssite, B1·olcen 

Hill, New South Wales. 

a h ·eady e.xistiug- !-;pecie~. .\mou~ C lrystnl~ 
it may tnoduce inll11e d h1 iely ~1 11e\\· sped<" 
fr om the one su h!-;tanec. 

Jf a lidn~ <Tent u1·c he not fed it (·an not 
~1·ow but will die and tle<'ompoflc. 'rh <> 
CI·ystal , too. nee<l:-; food to C'Jltthlt~ it t u 
gl'ow but it if' already dea d nml \\"il l not 
de('Ompose me1·e ly be<:<1n~e it~ foo<l ~nppl)· 
hc.t : C'ea!'.ed . Some <·t·.r~ t;ll~ i11 the .)ln~emu 

n t·r o,·ee one hmHhed milliou ye;n~ old 
an d <ll'C <lR pet-f(.1 t'{ 1 Otl <l,Y <\S \\'ll(l1J I h<·~· 

" ·e1·e fo1·med. 



A stearn ea 1/ity in soHdifiecl I wvn li 11 eel w ith 
zeolites (uct.troUte and anolc-ite) f'rom. A:rdglen) 

New South Wales. 

Twins and abnormalities are othe1· 
features common to crystals and livino· ::-> 
<.:1·eatures. Prouably t hese points of 
simihnity a i·e vurely superficial. but 
there they are. 

T ilE BIR'l'II OF A CRYSTAL . 

~Many substances when t hey pass into 
the solid state from eitl1er fusion, solu­
t ion , or gas, under suitable conditions 
form crystals. Thus in cer tain reser voirs 
of molten rock, called magmas, buried fat• 
below the earth's surfa ce, octahedral 
crystals of chromite will form ve1·y 
sho1·tly after the slow cooling of the 
molten mass commences. For a t ime 
they may move about in t he still liquid 
magma, sometimes segregating to form 
irregular masses. As coolin g proceed~ 
t hese crystals are caught in the solid 
1·ock. So we find iliem scattered through­
out the rock when i t is exposed a t t he 
surface by the action of earth moYements 
and erosion. 

If you have seen lava flowing from a 
volcano you will have noticed clouds of 
steam rising from the slowly moving 
mass. The rock quickly solidifies and 
. ·ome of the steam rising as bubbles in t11e 

Jant )s perma nently eut 1·<1pped i n the 
~";Olid rock . Subseq uen t ly if t he rock is 
h1·oken open th ese ste;lm ulvities will be 
seen . Not infrequently 1hey are lined by 
bea utiful crystal~ of hyd1·ous silicates 
lmo,vn as zeolite·. 'l~hey have crystallized 
horn t he vapo1n·s t ha t fo J·m ed t he cavities. 
The J·ock itself look~ like n dense hard 
mal'>s, but under t he mi crosC'ope it will be 
seen to consist of n heautifn l mosaic of 
tiny crystals of fels par, angite, and per­
haps oli vine. 

The Great Salt Lake, Utclh , U.S.A., 
1n·ovides a very 5ltriking example of 
crystallization. In the winter time the 
cold waters of the lake are unable to 
ca1·ry in solut ion t he large amount of 
sodium sulphate contained in the water. 
Consequently large masses of sodium 
s nlphate crystals are forrn ed, which dis­
appear in t he summet t ime when the 
wate1· is wa1·me1·. D1.n·ing t he summer a 
considerable amount of water is lost by 
evaporation. TJ1is ea uses sodium cl1loride 
to fo1·m a dazzling white mass of crystals 
whic·h in turn dhmppear in t he winter. 

Sometimes crystals develop iill solid 
rocks under conditions of extremely high 
pressure that exist at great depth below 
the ear·th's surface. In Alaska beautiful 
crystals of garnet H t·e found in t he schist 
1·ock, and these hn ve been formed in this 
way. 

S"early every 1imestone cave has its 
'·Gem Casket", consisting of beautiful 
cal cite crystals. These are formed because 
t he solution contc:tining the ea l cinm 
ea l'lwnate, of which calcite is composed , 
loses a gas, carbon dioxide. vVithout t his 
gas t he water cannot 1·etain the miner a 1 
in solution, and so a c1·y tal is born . 

'1'1-IE GROWTII OF A CUYST AL. 

"\Ve have already noticed t hat when 
e1·y~ta l s form from a state of fusion then 
the slo,ver the cooling the larger the 
c-rystals. 1\iost of the best-developed 
c-ryRtals are fo1md ju hollows and fissures 
of l'Ocks of all kinds. These hollows often 
found in the lode mntel'ial of mines, are 
called vnghs by t he miners. Water either 
deriYPd horn the deep-seated magmas or 



Ghost qufn·tz . lronm·oo, j outll .tlust1·alia. 

of nlmo~ph eJ · i <: origin. <·e:HT~·iug minei' <lJ ~ 
i.n Rolut ion, find~ its Wc-ly il1 to th ese 
YnghR, whe t·~ iden l conditions exist for 
the growth of ery. tn l . The ,·ngh become!-; 
fi11 ed with so luti on , wJ1en tn·a('tically no 
ci1·cnla t ion exi. ts. an d a continuous 
supply of ihe <· r.y. tallizing material i 
brought to it in ~ol ntion. 

One o f the l>C•s t Pxmnples of thi. that I 
ha r e :-;een i s n1 the Gadbnldi Gold 1\fine, 
Lion~v i ll e, Kew South W ales . H ere. 
separated fl'om t he lode channel by a t hin 
wall o f rock, wa s a large hollow which 
when open ed wH Fi found to be fu ll of 
water a n d li ned w it h l arge crystals of 
ca lcite, some of wh i ch cou ld be weighed 
by the hundredweight. The lode channel 
C011Si!';ted mninly of q uartz and calcite 
together wit h som e pyl' ite, a n d , of cou r ·e, 
a little gold. nrfa ce water percolatin g 
down throu gh this cha!)nel found t heir 
way into t h e hollow and filled i t . DiR­
ROl~·ing t he calcite of the lode channel in 
its d ownward joutney. the '"ater brough t 
a con t inu ou s s upply of calcium carbonate 
to the hollow, and so these huge cry tal5: 
of calc·i te were enabled to grow. 

Large crystals of q uartz, ome measur ­
ing mor e t han two feet in length and 
ovet· one foot in diameter, are found in 
vughs of t h e siliceou s pipes and veins 
carrying bi~m u tb and molybdenite nt 
Kingsgate, New South Wales. The s olu ­
tions cam e from the magma which n ow 
forms the gran ite of the New England 
D istr ict. These magmatic solutions are 

u ~naiiY \ ' ('1'\" 1lilnte. ~o that it mu.~ t ha\t' 
l<lken · a l.on~ time fur tb(l~e t)l10\J't7. 

t'l'Y~tal~ to gtow to their pJ·e~eut '-i7.l'. 

Rome1inw~ the snppl~ of ~nlutiou i" 
tempot·<ll'il,\' c·nt oll'. wlH~n the ny:-.ta1 "ill 
stop gt·o\\·iug-. (~nartr. wheu JHH'<' j, 

<·olonrlt·~s. hut it is ~<·lthnn JIIII·P in 
11 <\t liJ't'. Tf the snppl~· of solution j, 

f {\S f()J '('(l, (he ('1',\'S(f\J Will Sl<ll'l gJ'Il\\ ill:,! 

;q,{;ti ll. If i 11 Cl <1 cl i ( j 0 11 t h (:' ~t•t·o IHl SO J111 i 011 

i~ pnl'er than the first tht' 11ew gl'O\\ Ill 
w ill lJC lllOI'C f l'<lllSIHll'l'll( thn11 lh<• 
prPvion ~ ~ ~·owt h and the t'1',Vk1;tl "ill h:l\'<' 
ilw ap<'aJ·;lJH't' of' ;\ <' J',VI41<11 withiu a 
c· J·y~tn l . n11cl i:-; <';lllNl "gho~t qn:ntz". 

.Tmd a~ giants <ll'e l'ill'C amo1tg thc• 
Ji,·ing ('l' tlttl m·e~ so lh<•y <ll'C' in t'l',Ystalt'. 
hn t thPy do exi:-;t. 01w trysial of lwr.' l 
f1·om ~\ lh<lll,Y, )f<dnr, l ·.R .. \ ., nu•asnJ'Pd 
eightN~JI fcc•l in lc>ng-th <llHl font· ft>t'l iu 
dicmwf<.•J·. and wrighc>d <'ightcC'n I ons. Bnt 
ihi!'\ is a mere hnhy hesich• a ~ingl<• <·t·,,:-;tal 
of Rpotln 1\H'lll' from 1!1 P E 1 t a 'l'i 11 ~I i 11<'. 
Ron1h Dnkota, F.H. ~\ .. whkh nw;tsm·<•d 
fm·ty-sen•u fe<'i in l ength <lncl lirc• 1'<'<'1 in 
dinmeleJ·, and wciglwcl ninety ton~. 

Pe t·h n p~ th e most ~t 1· iki n~ pffpt·t of 
l'1n-ironmc 11 t i ~ to be !-;(\(.' JJ i11 thr ' '<ll'iPt.Y of 
COlO\ll' ihat the ('I')'Hfa) !4 of a )l:u·( itul:IJ' 
. petil's m~1y exhibit. "fhe IH•st-kuown 
exa mple j ,· ftn ol'i t e (rnl<'inm J1 uoJ'idP), 
whi c· h comm only form !-; <· nhic- c· J'_YHt nl'< 
wh ic·h may lJe c·oJonr leRfo;, white. yc•llow 
g t·een. t·oRc-red. ('l'i m!-;OJH'Nl , ,·iol<'t hliiC•. 
~ k:r- blnP, or brown. The c·o lon1' iR cJup to 
1 he presenc·e of ,-cry ~ligh t imJnll'iliP" 
which exi!o;ted in the ~olnt ionR from whic·h 
1 he <'I'Ys1als fol'm e<l. Tn otlwr wcmls tiH· 
<· J·y!-;ta l H :ue not protected by a Pure• 
l•~oods Ac·t. ~o that the food or· m a tel'in I 
: up plied for theiJ· g1·owt h i ~ nnt H lw<lY~ 

JHn·e. in fa ct, "eJ<l om h;. 

T he way in whith e11vironnwnt nfTec·t" 
t lJp ul timate "hape or J1ahit of a c·J·~·R1al 
i!-; not fully unde1-.·tood, but il is well 
known t hat it s influenc·e i.· mo~l i JIJ)HIJ'­
tant. The garnets of central .L\n:tl'a lia 
IWOvide a Rplendid example. There are 
probably million of garnets contained in 
the cr ystalline r ocks of the Hart R ange. 
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Garnet m·ystals, Ha1·t Ra,nge, Oentral 
A'ustralia. :these two m·ystals, w1vich 
appeat· to be so diffe·rent in shape, are 
bo~mded by the sa1ne fa.ces. Oon·es· 
ponding fa,ces on each C'rystal a1·e 
indicated by the same n~wnber. The 
fiat crystal ocmtrs as am, incl'us·ion in 
the mica of the pegma,t-ite dylces, while 
the other a,nd more common type cmnes 

f1'om the crystctlline rocks . 

The shape of these crystals is shown in 
the illustration. They have formed 1mder 
conditions of great pressure, but pressure 
that is applied equally in all directions. 
In the pegmatite dykes of this region 
large crystals of mica occur, and some­
times these crystals contain smal1 
crystals of garnet. Both these types of 
garnet crystals possess exactly the same 
faces, but the one from the mica is 
:flattened in one direction, ·which is 
always parallel to the perfect cleavage of 
the mica. Although they look so different, 
the angles between corresponding faces, 
such as d1 and d2, are always the same. 

Another effect of environment is to be 
seen in t he crystallization of the element 
cal'l.>on . In Nature carbon is found as 
two distinct mineral species, the diamond 
and graphite. The diamond when pure is 
<·olourless, transparent, and much harder 
than any other mineral, while graphite 
is black, opaque, and very soft. The 
usual form of diamond is t he octahedron 
and that of graphite an hexagonal plate. 
These two crystals a1·e fundamentally 
different, belonging to two different 
crystal systems. The diamond crystal­
lizes from carbon under conditions of 
much greater pressure than that neces­
sm·y fo1· the formation of graphite. 

ABNORMALITI ES AND TWINS. 

The effect of e1wironment is further 
seen in the development of abnormal 
crystals. The faces of a crystal of 
diamond are often rounded, in some cases 

13 6 

so much so that the c1·ystal appears to be 
almost spherical. Crystals which grow 
in groups together in a confined space 
may mutually interfere with each other 
so that they possess surfaces which are 
not true crystallog1·aphic faces. Some­
times crystal: are bent as in the case of 
sti bnite from Hill grove, New S01.1th 
Wales. 

Sometimes we find crystals which do 
not appear to conform with the symmetry 
of t he species. These are not simple 

1. An octohed'ron, the ?not·e cornmon, 
type of d·iamond c•rystal. ~. An 
hexagonal plate, wh·ich is the crystal 
jo1·m asswmecl by [l?'a,phite. Both 
th~se m'inerals wre com7Josed of the 

same element, oa,?·bon. 
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crystals, but consist of two or more 
individuals which are in the rever e 
position in relation to their immed iate 
neighbours. The accompanying illu. tra­
tion shows a simple crystal and a twin 
crystal of gypsum. It will be noticed 
that the shaded portion has been rotated 
through an angl,e of 180°; t hat is, it is in 
the reverse position in respect to the 
other half. This may be 1·epeated an:r 
number of times . 

THE S'J'RUCTURE OF CRY TAL . 

We might well pause to seek the reason 
why so many minerals form crystals the 
faces of which are so smooth and highly 
polished that the most expert lapidary 
could not possibly attain such a degree 
of perfection. For a long tirne t he 
external form of crystals was the only 
regular thing about them that was recog-
11ized. The mineralogist began to seek 
the reason of this in a regular intern a 1 
structure. 

One day a very clever mathematician 
named Rene Just Hauy was being shown 
some crystals of calcite when, to the 
horror of the curator, be dropped one. 
He noticed that the crystal, instead of 
breaking into irregular fragments, broke 
up into perfect little rhombohedra, and 
that these could be still further broken 
into still smaller 1·hombohedra. Hauy 
pondered over this and became convinced 

1. ~-!. simple crystal o.f gyp 1011. 2 . .A. 
tu;iuued c1·ystal of gyp. 11111. It will be 
notecl that the shaded port ion has been 
r otat ed t111·oul]ll an auglc of 1 '0°1 so t hat 
th e point b in the .·.:implc ('l',IJ.'dal i · IIO!C 

opzJo:;;ite tlt c point a. 

that tlte t·egu1ar extetual fcn·m wa. 
merely an out ward exrH'essiou of the 
inte1·nal 1·egulat aJ·J·e:m~cruent. lle con­
sidered the s ma l1€ t particle of a cryl'tal 
t o be a pla11e-sided olid . by the aggt'(1g:l­
tion of \Yhich the nystal w :1 s fol'lued. 
Thus in 17 1 he <1 iscovet·cd i he gcomet t·k 
l::t\Y of crys talli zatiOIL True it W<lS only 
n theol'y, bnt the huntlt·ed:;;; of t hou"'and ~ 
of c1·ystals that h;we IJeen measured 
~dn<·e t hat time han• nll <' tHtfOJ·mcd with 
llauy·. ]a,v. 

However, tertain dif'fi(' ul ti e.' al'o~e 
becau e lla uy t·cp1·escnted lli s "molec·nlc"" 
a· solids. Th i : was ovm·come by the work 
of Bravai.·, Sohneke, and othct·~' whi<:l1 
r esul ted iu t he de\'elopment of a voin1 
ystem. The molec11le: were l'ep resenied 

·~ ~ . 
' ' l . .. . . , 
. : ~· 

. - ~ .. ~ 
. . . ~ .. 

StibnUe (antimony sulphide)) Ifillg1·ove) New 
South Wales. Note how t hese crystals aTe bent 

and pucke1·ed. 
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by points in space so ananged that every 
point is snrronnded by the same number 
and same arrangement of other points. 

In recent years the work of Lane, 
Bragg (father and son), and otllers on 
the pasHage of the X-rays tln·ough 
crv taL ha s developed a technique wbere­
b~; the ntoms may be photographed. It is 
now possH.>le to obser ve their arrange-

'l'I'l'A.t\S OF ~'HE l3ARRJliJR R EEF. Further 
Adventures of a Shark Fisherman. 
By Norman W. Caldwell. (A.ngns 
& Robertson, IAd., Sydney, 1938.) 
8vo, 248 pages, illn:trated. Price : 
8s. ud. 

'l'wo years ago, Mr. Caldwell's Fa1~gs 
of the Sea "·as reviewed in this magazjne 
and mean while hjs articles in the R eferee 
newspaper have had a wide circle of 
reade1·s. Now Titans of the Bc~r'l'ier R eef 
carl'ies on in the same strain about his 
fishing and hunting adventures. The 
islands and coastline of the beautiful 
Whitsunday Passage, Queensland, form 
the hackg1·ound of his activities, of which 
Ca ldwell writes in a simple breezy style 
so that, as in his earlier book, there is a 
refreshing tang of the salt sea, in the 
atmosphere of which some of his retailed 
ya rn s may be enjoyed C1-l1n grano salis. 
His book would make a capital gift for 
anglers, who will enjoy the captures of 
big shat·ks, g1·ope1·, eels, and c1·ocodiles. 
To the naturalist the field notes on 
sharks' habits, food, etc., are most 
interesting. Those of us who know the 
Banier water s will revive happy memol'ies 
f1·om 1·eading Caldwell's chapters for 
Queen. land is not as thickly popt;lated 
wHh sharks, snakes, crocodiles. or even 
sandffies as a casual 1·eader might think. 
There is much variety in the anecdotes: 
wounds caused by ~tingray spines the 
idiosyncrasies of goats, a shark ,~hich 
spi ts, and leaping devH rays a1·e some of 
the sul>jects, and there is a graphic 

meut and even t.o me:unu·e th e cUstance 
between them. A g1·eat mauy su L>~tances 
haYe l>eeu examil1ed by this means and a 
1·egular ntomic an·angement lH1s heen 
established. This gives an entirely 
different conception of t he regular 
inte1·nal Rt1·ucture from that proposed by 
llauy, l.>ut, at the sa me time ha.· not 
altered bi l-:l crystallographic l aws. 

account of a hooked whaler eati11g a 
turtle. 

A few mi sprint~ and a line (not of the 
fi~hing variety ) gone a tray on page 47 
will doubtless be corrected in latet 
editions, also the mis-spelling of 
Lindemau I sla nd on the map inside the 
covers. A pedant might object to an eel 
being te1·med, however figurat ively, a 
"reptile" whi.ch "gained its second wind'' 
(page 38), whilst nir. Caldwell's tabula­
tion of t he "farming" possibilit ie · of the 
sea appears too optimistic ince ovcr­
fish:ii ng, even of Australian sharks has 
shown that our marine resources are not 
"unlimited and most prolific and neYer 
problematical". 

The book is well s upplied with photo­
graphs of big shark and fi shes, of 
which the most unusual is that of a 
cannibalistic Tige1· Sha l"li: coming to the 
surface for the head of another shark 
whose tail end it had already devoured. 

Mr. Caldwell is a professional shark 
fishe1·man who kHls only for commerce, or 
sometimes for ~cience, too, but the wilful 
waste by other people who merely murder 
devil rays and othe1· creatures and leave 
theil· bodies to pollute the sea and ~bore 
js to be condemned. I t is only within the 
last few years that anglers h aYe been 
tackli ng the large game species of onr 
wate1·s; whence, as the sibyls sang, 

From that hour 
The gods wrought evil to the Titan race; 
They never prosper ed. 
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The Habits of the Two-spined Spider 
By V . C. L E V ITT 

FE "Yr of the A ns1J·ali nn ·pide1·s <ne 
motP lw:wiiful in colotn an d fot·m 
i han th e Two-spinecl Spider 

( Poecilopa f'li ys bi.SJJiuoso) . It is a dainty 
little c 1·e:1i UJ·e, a bou t a qua1·ter of an 
inch h1 l c>n g th , its body ma1·ked wit h 
brown :1 Htl ypllow in a bold pattern, a 
colour scheme set off by its brigh t 1·edcli. h 
legs. I t is 1·ead il y iden t ified by t he hYo 
huge (Tea my-yel low abdominal spines, 
like .·mall 1·ose 1lJo1·ns. I t is one of t he 
few spiden-; i hat lun ·e been obsen·ed to 
change colom· · in l ife t he colou1· h a~ heen 
seen to flow in wave a long t he fo re­
border of t he <1 hcl omen a nd t o flu sh t he 
spines. The s pider is not uncommon i n 
the d cinity of ydney, and has al so been 
recotClec1 f rom Queensland. 

The specinwn w hich fo1·med t he subject 
of thel'e noi (lS was found on a lemon 
tree, and came into my possession on 1± 
Janua1·y, 19!~7, after it l)ad been kept 
for seven1l dHys in a matchbox without 
food of any sod. I t was placed h1 a 
la rge gla ss ja1· for convenience of obser ­
vation an<l t wjgs of honeysuckle, s till 
wet wit h dew, were placed with it to for m 
a retreat for t he spide1· . 
. Two day l ate1· I decided to attempt 

to get the spid e1· to feed. Since i t had 
been endo ed in ihe jar i t had remained 
crouched upon t he cove1· with its legs 
drawn up, and eYen when touched i t 
seemed 1·eluctant to moYe stretching out 
its legl'i an<l immediately wit hdrawin g 
them when l eft alone. Af raid t hat i t 
might die of tbhst, I put a drop of water 
in front of it, but, a s it seemed to take 
no not ice, I p ut a. chop on it and anot her 
beside i t . The effect was magical, the 
spider stir ring at once, and, t u1·ning 
aside, it appem·ecl to notice t he drop of 
water beside it. I t put its head in the 
moisture and seemed to suck it up. It 
then si a1·ted to ex pl ot·e its surroundings. 

Xex t day the ~pi der waR fa il'ly ;t<.:tin• 
nn<l uusy, and ~pun th(l 1e<we. a t t he t o }l 

of i he 1 wi g together to f orm n kiu<l of 
ne t mean\\'hil e taking se,·eJ·al hol'i zo111:1l 
stJ·mHl of F: ilk n('ros betwPen two of t lw 
leaves. which were a t t ha t iime aho\l i :1 11 

i udt to one n ud a l1alf in c·hes ap:n·t. 1 
tried fee<l i n~ he1· on fl ies, but , al11tongh 1 
found i.heiJ• dea cl hocl ies at 11w hottnm or 
the j<u ·, I coul d fi nd no inc1i<-a1i on 1hnt 
sh e hnd P <l 1 en th em. 

'l'h e 'l'wo-spin rd ~ 'pill er ( POf'('i lopru·h y.~ 
bispino.sa ) . 

X. H. Aclams. rlrl . 

On 1 .Ta nmu-y, about 5.45 p.m., it wa s 
clisco,-el·ecl t hat t he spide l' had made an 
egg-sa<" of b1·igh t ye11ow ~ilk, something 
after t he shape of tho~e of the )fa~nific:en t 
Spid(lJ• ( n icro.s·t ic·lw.~ magn ifiCil!!) ' llu t 
much sma1le1·, .and it wa~ anchored a 1 

t op and })ottom wi t h hor izontal stralJ(l s 
of s ilk. I t wa only about half an inc·h 
long by abont one-eighth inch "ide in 
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T he egg-sac of t he Two-spined Spider 
suspended among leaves. 

N. B . A dams, del. 

t he middle. "\Vhen the jar was moved~ 
she came forwa1·cl and fel t the sac 'vit h 
her forelegs, as if to make sure that it 
was safe, and then returned to her 
original position. It was unfortunate t hat 
t he spider was not seen while actually 
at work on het· egg-sac. When I examined 
t he spider t hat morning she had not 
begun to spin. 

After t he fiJ·st night t he spider was not 
not iced near the egg-sac, but seemed to 
remain upon any fl'esh twigs that were 
placed in the ja t· from time to time. 
"~hen a piece of passion-fruit vine was 
intL·oduced, she spun several stickry hori­
zontal threads between the top of that 
plant and t he uppe1·most leaves of t he 
honeysuckle, and on seve1·al occasions, 
espedally at night, was seen hanging 
upsid e-<lown upon t hese t hreads. 

I stopped feeding her on flies and 
<.:hanged to pollar<l mot hs, and on tl1e 
ni ght of 1 l!~ebruary I found her upright 
in th i ~ web busily sucking t he juices from 
one or these moths. I have . ince wit nessed 

most of t he ~pider 's proced ure in catch­
ing moths. '!' he moth wa.· 1·esting quietly 
on the cover of the jar, while the spider 
was nmnin~ abou t excitedly. Once she 
was seen to shoke het· Yictim with her 
f01·elegs. The moth, possibly not 1·ealizing 
its danger, d id not moYe. The spider 
seemed to resent t he glare of t he electric 
light in t he room and retil·ecl to the .·ide 
of the jar, where she remained, appm·­
entJy waiting for a further oppor tunity. 
At 1 his st age t he obse1·vations were inte l'­
rupted by th e fa ilm·e of the electric light, 
a nd whe11 <.:ondit ions had been restored 
to no1·ma 1 t he spicle1· had captru·ed t he 
moth. She had i t in he1· web and was 
appm·ently wr apping it up with silk, as 
she had i i in her leg: and was tm·n ing it 
l 'Om H1 and l 'Otmcl, occasionally touchi ng 
its body with her .·pinnet·ets. -n'hen she 
had bound i t up to her satisfaction .. he 
turned it r ound and commenced sucking 
at it. head . :X ext mo1·n i ng the dry body 
of t he moth wa .. lying at the bottom of 
t he jat·. 

Prom time to t ime t he ·pider climbed 
upon t he rover of 1 he jar, 'vhich she had 
covet·e<l with a mat of sticky white silk, 
and het·e she remained np.-id e-down wit h 
her legs ch<l w n in . 

On t he 11 ight of :~ F ebruary I cxamine<1 
t he egg-sac 1 o .-ee if t here was any change 
in its am'>eHJL'n nce. It looked quite a· <l is­
tended as eve1·, but in t he ·ilken side 
the1·e wa · a small round hole, such as 
one might ma ke with a pin. E<nly on 
t he fo1lowing mo1·ning I found that t he 
spi<le1·1ings had hatched out, antl were 
crowded in the network of web sur­
rouncling t he sac. In all, eighteen <lays 
elapsecl between t he spinning of t he egg­
sac ancl t he emetgen<.:e of t he spider lings. 

W ith t he appe<u·n nce of the young 
spiders, ilte mothel' had climbed as higlt 
as she could, and seemed to be taking no 
int.e1·est il1 het· family; indeed upon being 
shaken <lown amon~ t he leaves khe 
climbed back in fn~nti c haste to her 
f01·me1· position, and seemed to be t 1·ying 
to escape f1·om he1· p d son. I t hen remove<l 
hel' i o another jm·, an cl , t hough at first 
she t·emained 011 t he co,·er , she event ually 
deRC'('JHle<l io i he top of the twig where, 
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on 6 Feb1·ua1·y, she spun a web consist­
ing of ve1·y viscid, rathe1· cloudy white, 
h01·izontal sh'ands of silk placed fairly 
close together. Unfortunately pad of this 
web was fixed to the cove1· of the ja1· ·o 
that lt was necessa1·y to break it h1 order 
to introduce food and water to the 
capti ve. 

For t he :1h·st two o1· th1·ee days the 
spiderlings did not move at all, but then 
they became ve1·y acti,·e, and spread all 
over the ja r. They are tiny brownish­
white spicle1·s, pale1· on the top of the 
abdomen, ancl with a p1·onouncecl clad\: 

nii ss Ethel A. King, who died recently, 
was an extremely ve1·satile artist, and was 
well known in scientific and arti stic 
circles. She was 1·egarded as a most faith­
ful delineator. H er talents were used by 
the late Mr. J. H. l\1aiden in illustrating 
his botanical r esearches, a nd by the late 
M:r. vV. W. F1·oggatt also. Other scientific 
wo1·kers, here and abroad, recognized he1· 
skill, and much of her work is exhibited in 
t he galleries of t he Australian :Museum. 
At the time of her death she had just 
received an appointment t o t he Australian 
Institute of Anatomy, Canber'l'a, for 
which she had executed a number of com­
missions previously. She a lso assisted in 
the scientific illustration of " The Aus­
tralian Encyclopaedia". 

Mr. W. Boa1·dman, B.Sc., who had been 
on the scientific staff of the Australian 
Museum for the past sixteen years, 
recently resigned his post hel'e to take 
appointment as Zoologist of the Ans­
traUan Institute of Anatomy, Canberra, 
A.C.T. 

st1·eak unc:le1·neath. E,·en wiih the aid of 
a len nothing could be ob encll either in 
colou1· or fotm to identify them with 
their pa1·ent in any way. 

By 13 F elH·Uai'J the . pidel'li ng~ lwd 
g1·own to almo ·t twice t heir ize when 
fh t hatched, but had not otherwise 
changed h1 appea1·aucc. They we1·e ne,·er 
seen to ea t, but when ·water was dropped 
among them they became ext remely act i,·c. 
In t he cour se of their wanderings t h<' 
tiny spiders covered t he whol e of t he 
inside of t he jar 'dth an almo. t i1wi ~ ible 
network of fine thread~. 

~I1·. Boal'<lman entered 011 1' Ren· in~ a ~ 

cadet a nrl advanced to the pm;; ition of 
A. sistant Zoologist. vVh i I ~ t he1·e lw wns 
an extremely a cti\'e officet. e\'<'1' an xionR 
to advan ce ihe depadm<'nt to whi ch hr 
wa s attached , as w<'ll as the ~fll lii<'nm 
gene1·ally. Th 011gh we r egr·<'t losing- thr 
serYices of a mn~enm trained man. wP, 
neYel'theles~. are Yery pleaBeci th <li tl1 C' 
exped enre gained her<' w ill lw of a F;~hd · 

::-~ n cp to tb<:> in~titntjon 1 o whi<-h hP h; now 
attached. 

The <leath of )fl-. F . . A. f'oghlan J·emo,·Nl 
from the commu nity onP who h:td ha(l a 
l ong car eel' in thl? servke of thC' ~t Hi P. 

which he llftd ser,·erl for ft l ifP1imC>. 
AdYan cing to the po~ition of PJHlPJ'· 
Secretary of the f'hief Recreh u ·:v'R Depn t·t ­
ment. he " ·a!'; :1ppointed ... \ 1Hliior-Oenera1 
and bv vht11e of thi~ offic·(l hP lwrmnr an 
Offi ci~ l T1·n~tC'e of thi. )fm:.enrn. whi ch he 
:en ·ecl zeal ons1y hom 19H5 tilJ hi.· J'etil'e· 
ment in 192 . 
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The First Two-Headed 
Australia 

Shark • 1n 

A YEAR or t wo ago, in THE A us­
'J'RAr"IAN 1\h rREUl\II, U AGAZINE (Vol. 
vi, P at·t 5, .Jan .-Ma1·ch, 1937, p. 

154) , l gave an account of "Double­
bea<lecl ]T'ishes in Am;halia and New 
Zealand '', i ncluding ever·y case t hen 
known. 1 have !'linee learned that, just 
100 years ago, a clouble-headed shad{ was 
found in 'l'asmania, for, in a supplement 
to the Australian, a Sydney newspaper·, 
for 27 U arch 1 3 , we r·ead: 

Sharkem,ese T 'wins.-A gentleman at Rich­
mond has in his possession a young shark, with 
two distinct heads and bodies. The bodies join 
at the dorsal fin, so as to form one tail. The 

length is about three inches, and the size of 
each body is in proportion. This singular 
formed fish was taken a live . with several 
single-headed s harks, from the inside o~ the 
mother when kill ed .- Hoba?·t Town Oom"1.e1·. 

'l' he 'l'a~mnn i nu newHpapet· fr·om w hich 
th €' n boY~ wn r-; f'Xt i·acted wns th€' H oba1·t 
TO/CJI rourier for· Fdday, 9 :Ual·ch 183 . 

Coming 1o mor·e 1·ecent time~, we 1·ead 
in the y1m newRpnpe1·, Sydney, fo1· 26 
March, lH~t , of a "Grey :Xu1·se.. hark 
hom ank onei. Botany Bny with two 
head~. two monthR. a ncl four eye~. I t was 
:-;a i<l to ha ,·e been eleYen inch eR long. 

G. P . ' VIIITLEY. 

Snakes That Fish 
By GILBERT P. WHITLEY 

IN the Su n new~paper, Sydney, 4 A1n·il , 
193 , t her·e appeared a cul'ious para­
graph entitled " Snake Goes Fishing" . 

It r·eads as follow : 

Bathurst, Monday. 

The extraordinary sight of a black snake 
[Pseudechis 1JO?'phyriactts] emerging from a 
shallow pool with a small carp fish [Oamssius] 
in its mouth, was witnessed by George 
Gunther and his wife, of Bathurst, at "The 
Forge", a well-known fishing resort near her e. 

Gun ther fired at the snake, but missed. The 
r eptile dropped the fish and r eturned to the 
pool, apparently r eluctant to lose its meal. 

With his next shot, Gunther lt illed the snake, 
which measured five feet. 

Whil st sea-snakes are well-known as 
fish-eatm·s, a nd certain northern Aus­
t l·alian he~:;hwater snakes (Jlfy1·on, 
Am·ocho1·dus, and 0e1'berus) a1·e ver·y 
pa1·ti a l to fh;h , the above account is the 

only one l..-:nowu to m e of a land snake 
actually cnng-ht fi ~h ing in Aush·alia. 

)fi·. J . H. Ki11ghor·u, in his Sn akes of 
A wlf1'Ctlia, 19:.!9. p. 162, ~ays of the B lack 
Snake that: "Tho,e liYing near rh·er 
almo. t inym·iably have hogs, fi sb, aucl 
. mall eels in their stomachs." There ar·e 
many Amel'ican 1·ecorcl. of ~nake . a 
" fi s hermen' mo~t of the obsei·Yatwn ' . dating f t om t he 1 0' and quoted 111 

Bas h ford Dean ·~ H iblio,qraphy of Pi.c;lles. 
l\Ime. Phi sa I ix: (B ull . Stc~t. Occa 11 og. 
S(tla,mmbo, Tunis, x:xv. 1981) found tlta t 
ce1'tai11 ePls and othe1· fi he~ e:nc to 
some ex t,ent immune to s nnkt' Yt1 nom. 
Many of llFi have probably seen sua kes i.n 
Olll' couniry rive1·~ or· mm:shes but 1t 
~eems we mu:st awartl t he pl'ir-e for 
~erpentine nng l i11 g to the common Black 
Suake. 


