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• OUR FRONT COVER. The White Goshawk (Leucospiza nov ae-hollanai ae Gmelin) is by 
Lilian :\fedland. It is one of a series of post cards issued by the Australian Museum. 

This beautiful bit·d is the only bird of prey possessing entirely white plumage. It is even 
more perfect in fo1·m than t11e famed European Goshawk, a bird beloved of the ancient falconers, 
of whose fli ght poets have s ung. The first b ird of prey, and one of the earliest of all Australian 
birds to be taken to England, its snow-white p lumage created quite a sensation. The White 
Goshawk ranges ft·om the North-western Australia eastwards, and down the whole east coast of 
Austt·aJia, includin g Tasmania . It frequents scrub and heavy forest country, and feeds chiefly 
lll>On Insects, though 1t is not a bove taking small birds- and even chickens- on occasion. The 
llPst Is usua lly placed high in a ta ll tree, and two blu ish-white eggs are laid. 

\•OLl ' ~IE VI I. Xl ' .\JBgH H. JUNE-AUGUST, 194:1. 
====~========================== 
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Capsules or Girdles? 
By JOYCE ALLAN 

U ~DBH t hi s somewh at enigmatic 
title lies t he xtorv of the eo·o·-}a"'l:·ino· , , 00 J b 

ha bits of <·eda i11 soft animals, the 
mollu ex. frequ e ntlJ ('Hlled ·hellfislL Th e 
te1·m ·shellfish'. howen~r, in its true 
sen~e indudes other she1led animals, 
such as <-rm.;trweans. and as many 
molhH~ts do no1 possess a shell and <:an­
not be <·a ll ed sh e llfi sh, it is proposed to 
adhe1·e to 1 he more <'OITect name 'mollusc' 
fo1· the soft-hod ie<l members of t he 
phylnm ~lo1lns(';\ , examples of which cu·e 
the smlil , the oyste1· and th e octopus. 
. 'rhe habits of 111 ollnscs are always an 
mtet·es1 in~ stnd;y. Their nu·iety of l)l'O­

tec·ti\·e a daptation", methods of obtaining 
food, and clhet·sit" of ln·eath ino· and 
I 

J 0 

oc·omo1 ion, m·(~ fasdnating subjects, bu t 
JH>ss ibl~· of g1·en tet· interest are t hose 
J•aiJitK H!-\SO<·iate<l with 1·eproductiOI1 and 
1he welf~ne of the off~pring. Amon~ 
molht!-\<·~o~ 1 he :-\ex<•s nre diHtinct or united. 
Tu mm·e highly d e ,·<>loped Hpecies, snch as 
~o;quids. <·ntt lf'- fisl tes, o<:topods and allied 
fot·m!-0;, nud IIIHII)' g;aHtet·opods, the sexes 
aJ·e HE>JHli'H t <) and in some ('ases <ne 
ct<·(·ompanic~d IJy sexual dimorphi sm. 'I'J1e 
~· ·eat mnjm·ity. howf>\' Pl', l ike most 
hi\'aln•..-, 11w land :111<1 I'J·et-;hwater sna ils, 
H(~a-luu·f>H nJHI Hc•n - ~o·dngt-;, h;1ve hot h ~o~exeH 
iu 11w HHnw iucJi\'idua l. 'rhe Anstralhw 
<·omnwrdal u~·st<• •· . whid1 hns been 
fht)J 'HllgiJJ~· iH\' f'""tigatPcJ hy )lJ·. 'J' . ('. 

Roughley, 1 is an example of a bi,·ah·e 
which is able to dwnge its sex 
pei·iodi<"ally fl'om male to female and \'i('e 
Yersa. 

Rep1·odu ction of molluscs in all cases 
is effected by means of eggs. In a few 
j11:-;ta n ee~ t hese are known to hatch 
withi11 the parent ; but the majo1,ity of 
mollnsc!-\ ;.ne oviparous. To a certain 
extent, the eggs as well as the larYae <tre 
exposed to t he same dangers as the 
adnlts, t hose of pelagic organisms being 
exempt, howevet, from the influence of 
most fnttot·s normally affecting the shot·e 
li ving molluscs. 'rhe chief 1·isks whkh 
beset the e~gs and larvae of sh01·e forms 
m·e predacion!=l animals, stranding on the 
Klto1·e, and di~inte~t·ation of the egg~. The 
main pt·oblem facing the parent mollusc 
i!::i to deposit its eggs in an envil'onment 
similar to that 1·equired by the parent for 
it"' own existence clnd in situations whet·e 
t hey w ill obtain the necessa1·y warmth) 
air a nd 1n·otection, and be surrounded b:v 
food w h i<:h w ill be r equired by the young 
on eme1·ge11Ce. 

'rhongh molluscs exhibit the same 
instin ctive C<ll'e as insects a nd higher 
a 11imHlR in pla c-ing their eggs where they 
will be ~.-fe f1·om injury. examples ~f' 
p;u·entnl <·nre nfte1· deposition of the eggs 

' Roug-hley: P?·occeclings of the Linneam ~ociety 
of .\l .• \{. 11' .. VQI. lviii. 1933, pn. 279 -332. 
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:11·~ known to OlTill' only iu <'f'rln in 
g-t·onp~. JH' iuci pa lly i he octo pod!'; <llHl 
t·t•ht ted . tllOlln s<·H helonp: i np: t-o t he <:htxs 
<'ephnlopodH, attd t he Cnp Limp(>is. I n 
('Ott I rnst to t his p<t renbll (•::t r·e we tin cl jn 
1 lt(> majol'ity of c·ns(>s that the ev;gl-1 :ue 
<I h:llldoned to their f<li(>. Bnt w het her 
afler·-t'a t·(> ot· de~e t·iiotl i~ the rule. the 
p;11·en1 is able to <t,·o id <l ixinte~o·ntion of 
i1 s t•g-g-x hy endoHi ng t hem in shoug 
hot·ny c·ap:;;uleH o1· in c-1 gelntinon!':. <'m·et·; 
~lt·a n d i ug; is c-wo id€'cl hy c-1t t nching 1l1 em 
fi t·m ly to 1·o('].:s, weeds, sto11eR, empty 
!'he ll ~ 01· sa nd. Spedes exposed to strong­
w;n·(> adion, fl!'; along; om· sm·f-swept 
<·o;lst, may Hdjnst 1heir· life c·ycl~ hy 
s pawning in calm s(><1HOn~; where I'i!-ik i o 
<1 1'1·ee·. wimmiltg; hnnt wonld he consid(>r·· 
ahly gt·eater it i~ bel ieved that some 
specieA a hln·e\'laie. or e,·en onlii 
nl1 op:ethel'. a fJ·er-Hw imming; str1p:e in 
<l<',·elopment. 

'rhe 1tnmbe1· of eg;g;s laid by an 
ind i \'idunl mol lm;<· n1 one xpawJli ng­
nn·ies horn a few to n hundred m· so 
mnong the land ~nai l ~, to many thonH<llHlH 
in t he bin1h·es, mmd of ihe ga!';teropodx, 
and the octopods and ~1 1l ied fol'ms. ~Io~i 
hi\'c-lh·es disperse t heir eg-p:~ into t he l';en 
\\· here fe1·tilization t akes place. lmt il1 
some the eggR nre 1·etnined nnd h nt<'h ed 
within the shell of t he pn rent, where 
JHntial 1n·otection iR late1· gh en to 1 he 
1;-n,·ae. The eggs of lc-11Hl molln~('R m·e 
1n i<l ;;nuong debris on the ~ronn el or a 
1i111e below t he sm·fac·e. nnd m~1." he 
<'<lnied ft-om t hese en\'i J•onm ents b~· ftoo<l 
w;ltf'J·s 01· on t he w inj.!R HtHl feet of birds. 
Bn 1 in t he caRe of m n t·h1e mol hl ~(·s, 1 he 
n~<tjm·ity of w h i ch h n ve <1 shm·t ·ft·ee­
!-<w imm ing stage a fi e r· t he eggR hat<·h , t he 
1no\'ing sea acts HS the pl' iH<'ipnl Yehkle 
l'o1· h <lnsportatiott of t he yon ug to n ew 
spotl'i. With millions of h llT<H' commiitC'cl 
1 o <I sole Hgen t snC'h as i he r.;ea fo t· d is­
lWJ·sH I, the ~n·ente 1· n nmhet· w il l he tt·nnl'i­
JIOI'1e(J i n thr one dit·ediott. 1'his is the 
J!l·ohn h1 P explanation why c-tssemhln g-es of 
H s ing[("' sp e<· i <•K w ill hr fonnd (·lnRier·<'<l 
i ll 01H1 spot , H n d not f OJ' H II Y Wi Rh f01· ;t 

g J·(•g•n·ious 1i f<'. An <'X<•t.) l lell t exnmple o f 
1 h i~ oc·c· nr·" a lo ng 1 he N<'W ~on th ' Va lt•s 
c·oasf , whm·e t it<' J·n<·k ~ <t l n nd nboYe hij.!h 

t iel<' nt·e cO\·e red with ('Oll~r·<•ga t iOJI!o; or 
ti ny blue-g t·ey AuH I t·n I wink"', .1/ elru·a ph<• 
'/Ill ifoNdato J w h i<·h Ke p nt·c-1 te w idely ns 
they 1·ead1 the <J cl nl1 l-lhlge. 

.Alt hongh befot·(' t hPy l 1<1 n' e!-;tn hi isht•tl 
th(•UJseh·es mn BY yonng mollns<·s <hi ft 
from the sHfety oC i he ~hore. whe1·e 
p;ntial protettiou has ueen <l ffOl·ded them 
tlm·ing; theil· de,·elopmen1 hom the egg. 
to t he open ~ea wher<' they perish. <'liOngh 
ln1·Y;1e smTive to c·;1n~· on the J'iH'C' 

n hnnd:mdy; perrna nenc·y i ~ p1·o,·i <l (><l fo1· 
by 1he exti·eme fe('n n cli1y of the mollnHt!-;. 
" rhen t h e l arYnc pel'iHh, tlw deli<·<ltc 
gh1!';R." ~helL · . whic·h (>\' eJ·~- IIIOilnsc· 
po~!';e~~e.- in it!'\ C'c-tr 1 y lift:\ w heth et· it is 
xhe l1 -1ess or not. clt·op to the ~en hot tom 
HlHl become JH11'1 of <1 <·ons1an1l~· 
<H·c·umnlating deposit. 

'rhe mollnscau <'gg-masses. often or 
c•Jnboi·c-1te design o1· exqnisite delint<',\'. 
p t·o\'i de tOIIRidet·;1 ble interest a n d ~pe<·n bt-
1 ion c-t long t he shot·e, e. pecially dm·ing 
'JH'itt~ and snmmet· month s:, wh<.'n t he 
adult~ moYe in to shal low water to ln·eed. 
Rometime~ a ('Oiledot· fortu nately find · 
n molln~c in the pro<:ess of ej.!g-layin~. 
a n cl the11 iden1 i ti<·ntion of the eg-~s is 
po~sible, bnt Ht o ther t ilnes t he Hta!-;s i)o: 
UllH<'<:om panied, a n d nnle~s 1t i" alreadJ 
known , the exc-ttt species to " ·hith it 
belong~ i~ nueerin in. A nnm her so f<u· 
<·nn on ly be cl nssified ar<·m·di u~ to their 
p:e1w1·a or families, hnt <1 helpfnl ~nide 
1s the h1ct t hn1 the strong--shelled. 
NnniYo1·ous moll nsc. ns n rnle lay their 
eggs endoRed iu toug-h h01·ny <·np~nle~ ot· 
fit·m ~nndy p:i t•dles, wher eas ilw 1hin­
~helled n n<l ~hel l - l es:;; Yegeta hiP f(>e<let·~ 
en <:lo~e the i1·~ 111 <le lknte g(>latilton~ 
gh·rlles m· striu gK. 

T11 Jn·e ,·ionl-1 m·t ide!'; i u t h i~ l\l.\.<:.\~1 ~1t: , 
t·ef'el·en<·e hns he(~n mndP to the e~gs of 
mollnse~ when <l<'<l ling with <·(>l'lnin 
spe<·ie!-;. Amongst t he~e h <We been the 
two hnp:eRt types o f <·np~nl ar egg-m;lS5;(>~ 

fonn<l in A nstn1l in, thost' of t he B<1i ler 
Hh<'ll and }l'n l!o\P ' l'r m npet shel I ;mi nl;tl s. 
I n both t hese, wh ic- h liHlY J·ea<'h <1 ll'n~ th 
o f <> ig h I i 11dt C'~. 111<' t ip;h1 mn::-;s il:' 
of <·t·emny :V<' IIow <·n psnles ermt•n ((•tl 
t ogl'1 he t·, hn I wh<>J·<·n~ I ) I(~ ~·on ~~ ~ ll;t ilt•t· 
nw ll nsc when it PliH't'g<'~ fl'<Hn its <'<lpsule 
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1H1R n sht:>ll t·e~Pmbling 1hnt oC the parent, 
the immntl.u·e :::;ltcll of t he Fal8e Tnm1pet 
nnimnl is totally unlike that of t he adult. 
'rhe ·apsnles are ~oft when they first 
emer~e horu the pm·eut, bnt lunden wht•u 
i11 <·outact with the ah. vVithin each <ne 
nt tir:o:t a nnmbe1· of ova undergoing 
e;nly cle,·elopmeJtt, but severe competition 
exi~tR among t he emb1·yof';, and tile 
stronge1· e~lt tbe weake1·, until <-1S a 1·ule 
only one surYives iu ea.eh capsule. 

A few common examples are described 
be1·e of the two m;-1 in types of ~tntdm·t"~. 
('apsnles and gh·dles, adopted by molluscs 
of om· shol'es fot· encl osing t heir eggs. As 
mentioned e.:u·lier, a number have been 
dealt \Yith in tn·evious .:u·tic1es, and some 
inte1·est ing examples a1·e exhibited in the 
<'ondwlogical Ga'Jlery in this lVInseum. 

'l'he best example of a capsular egg­
ma~s fonud along t he Ne,.v South Wales 
coast and iu south ern Australia is t hat 
of the banded Whelk Plewroploca 
au.'(tralasin. ThiR is found attached to 
weed~. empty shells 01· othe1· bodies in 
pools, m· waRhed u p on beaches, and con­
sists of a bunch of a dozen or so Cl·ealUy­
pink, hell-shaped capsules with fluted 
edge~. \Vben th e young embryo is ready 
to emerge, the capsule, which by t his 
time has deepened in eolour and become 
ve1·y ln·ittle, splits aet·oss the top, allow­
ing it to escape and commence a new 
pha~w of Hs life. \Vitll ce1·tain variation 
in numhet·, ~hape and size, these horny 
cap~nlat egg-masses are typical of the 
majority of sllo1·e gasteropods, pal·ticu ­
lal'ly carnivoronf.i species, and many 
kiud!; may be found at low tide during 
a l'li ugle visit to a vart of the shore known 
to he populated with these molluscs. 
\Yi th some Apecies, t h e young eme1·ge, not 
t hrongl1 a split, hut t luongh a h ole in 
the <'Hpsule, and ~ometimes a complete 
nut~o;~ of egg--cap~nles will be found 
"'howing this hole in each one. 

In <·e1·tain g1·onpfoi of molhl~<·s. althongJt 
the ova are laid in capsules, t hese al'e 
not horny aR t he p1'edous ones, but ar·e 
gt>latiuonK, like "'mc.tll ball oons. A parent 
Dla)· I H)' a largt> mnnher of the~e capsules, 
ead1 <·outainill~ po~l-lihly only a sin gle 
~mlwyo, m · eho~(" ht ~· one lm·ge gelatinous 

Stron g· llorn.)' eg·g ClllH"ules such as tlte!<e :tre 
tYt»ic al clet»o :sits of mnu-,• cnr•d, •orous 1nolluscs 
of t h e sbore. Tlu:: bcll - :siHit»e tl e:n»sules figurell 
nb(n-e b elonJi,l; to the bn1ule<l WJtelk, e1nbryos of 
'Wlai c la esClllH~ tlarou,:;h n slit b1 t h e to(l. In 
coutrn!<t to n s lit-Jike OJ.lenb•g·, is the rounded 
O(»enhag sho\\'11 in the ltn,·er illu!>trntion. A IJ 
t h e enabn·os hn n · hntched fro m t1•is egg· c luster. 

capsule containing masRes upon masses 
of delicate strings of oYa. The 
C'ephalopoda, that is, tbe octopods, 
~quids, cuttle-fishes, Paper and Pearly 
Nantili and so on, is a la1·ge class of 
molluscs associated with this type of egg­
ease, and no better example can be found 
locally than the egg-mass laid by the 
common Sydney octopus, the eo·a-la'l:'ino· 

~~ ,I I:"> 

ha bits of the female of which have been 
studied on several OC'Casions at Tarono·a 

I:"> 

Park Aqual'ium. vVhen first laid the 
' cap~nles a1·e milky white and opaque, and 

munber many thousands. Thev are 
usnally elongated, attached by sh~lks in 
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g-1·onps t o a mnin stem, <tJHl at 1irst <n e 
<lll partly t'lldo:-;ed wit hi 11 a membnm0\1 :-\ 
:-\ llbRtance, which h;uden~ and brea k~ 
nwny a , t he e~~ · de,·elop, leaYing the 
t·apsule · exposed to t he ndion or tlte 
water. l11 n ::-; hort whi le the <·<l psn le el e;u·H 
:1nd, with the nid of H l eur-;, one can :-\CP 

1he tiny o<'topn8 devel opiug. ' ¥ ith th e 
<'epha lopodn , fhe to ·ix week~ mny elnp~e 
hefo1·e t he young emel'ge f1·om 1 he 
<·e~psnl t>s, hut in many other g i 'OUlJ l-' of 
the mollns<:a, t he pel'iod is consicleJ·n hly 
shorte1·. 

'l'lte he1l>ii ~ of the femnle octopus 
dm·ing ilH·llh<l t ion of h e1· eggs a r e IUOl-'t 

intel'esting, as ~he represents one of the 
best examples of parental t<ll'e found 
amongst the Juolln s<:s. F'r om the 1 ime 
the egg~ m·e laid unt il t hey hatch, t he 
female parent mounts gnal'd, 1·esents ;my 
attempt to di s l odge h e1· or them, and con­
tinually aerate~ them l>y <I cunent of 
wate1· fot·ced from a t n be-lil.:e funnel 
.· ituated between he1· h ee1 d and body, o1· 
by a <:Onsh111t <llld Ull<.:HII II Y JllO\·eme11 t of 
he1· writhing mrms. Thi s adivity increase~ 
HK t h e eggs begin to hai <.:h , the pareut 
helping the p t·ocedtu·e by lifting t he egg­
mass up with he1· arms. \Vi t h ea ch su ch 
movement a f1·e::;h batch of young emer ge 
f1·om t heir <·apsules and dm·t to i he 
~onn·face of 1 he water. The young octopod 
eme1·ges, as n I·nle tail first through a 
s lit at the en<l of the cap ule. and is a 
,·ety delicate m iniature of the adult, di~­
playing even at t hat early stage, when 
only a few m illimetl·es long, n 1·emarka ble 
I'<lllge of <·olom· cha11 ge::;. The s trong 
maternal instinct exhibited by t he female 
pcnent dominates all othe1· 1·eactjon15. ~ he 
refu. es food t hroughout and afte1· the 
eggs dispet·!';c nRualJy dies. 

The eggs of all cepha lopods have <l 

('apsular RhaJ>e, altJ10ngh t h e arrange· 
ment of them va1·ies. Some <He in m op· 
like hunchel-i, ot·, as in the <·a . e of t he 
small hlne-J·i11~ecl octopus found in rO('k 
pools t·mmd Rydney, are like small white 
peaK, ea<'h Rep a rately ut tnched to the 
J'OC'ks by a ln·Mld thick HtH lk. Among 
<·ephHlopo11~, l'!exnal dimorphism is mot•e 
1'\'idellt th:Jll ill other gronp~. rrlw mal<' 
i~-; genc>l'<llly mm·e l-il ende1· than 11w 

Portion o t' n clu~Ster of ~~~ c na1sules d e posite d 
b y u fc m n le o e to)nas t' rec)tuontin~ tht• (;rent 
Barrier llt•(•f cl( Austrnlin. A young octoautl'( enn 
he s een denrly in n stn~e ol' d e , •elot•ment within 
eacb l'UJisul t'. Notice th <' t•url e d arms. :ttul in 

nne cn t)sule the lnr~e e ye. 

femal t>, <111d a l o den?lops a . peti<lll~· 
modified cHm dnl'ing the bl'eeding season. 
The P ape1· Nautiln!4, or ~\.rgonant, i!-: a 
J·ema i·kahle exa mpl e, of this sexua l 
differen<'e. the femnle •·e;lching mnny 
times tlw length of t he m a le. 8 he 
fnr t herm01·e secrete~ a ,·ery henntiful. 
deUra te wh ite shell whi<'h is used n. a 
c1·adle fm· carrying nnd prote<·ting her 
eggs. 'l'h~ fema le iR n ot att<whe<l to 1 he 
Kh ell, nR n ormally happen. with oth er 
shell-be<ll' illg molln~e~. nnd the ~hell is 
hel d in pl ace by n pail· of he1· <ll'tn~ 
f nr11h;hed with web-like expansion . for 
this pm·poHe. The g:I':-lJW-like lmll (' h t>~ oF 
eggs m·e depm:;ited in 1 he s hell h('hind 
the moll n s<', a nd, ns t hey grad ua lly 
de,·elop, the parent is forc·ed f1·om t he• 
s hell, lenYing the yom1g fret> i o emb<ll'k 
on 1heil· new life. During the mouth of 
Rept emlw1· in patticuhu·, fem <1 l t> P <1pet· 
Nn uiili. c·omplete w i1h ~h~ll <llHl t~g-gl'> , ;u·<• 
<·ommo11 in tht~ Yi<'in i1 :r of )lont <lgtl 
Js lmul. on the south (·on ~·1 of X ew l"outl1 
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Yt•r;o· lin t-, twisted 
strin gs nf ~·tnlntl css 
nnnlht•rs o l' tin;-· t•g~-;s 
nrt• t••u•l oscd " ' ifhin 
this l 1n ·g e, sht1.dc, 
flnJ.~,'t•r- s h:t[lecl t•gg 
t ' IIJISillt" clCIIOsitecJ .,,. 
11 "' " ' i 111111 ing· naollus~·. 
.\glaia cynnen . 1t is 
•uort• th:ua four inehes 
lonJ.!," and tn•ovidt-s n n 
t'Xl't'llt•nt CX~Ull]l1 t' Of 
11 tmrent tle[tositing 
ifs t'/.;Jl."s in one l nrge 
J.!,"C In tinons en JISt&l e . 

" 'ales, whete the 1i !'ihe•·men collect the 
parents for bait. 

Seve1·al groups of molluscs occuning 
iu Australia exhibi t the s ingle large 
gelatinous type of egg-capsule, within 
which many thousands of minute m·a are 
aiTanged in masses upon masses of fine 
string~. One of the be~t examples of 
1hiH he1ongs to a soft, white dwellm· of 
tidal flats round Sydney, Philine angc11si, 
which C'anies a delic-ate white shell 
within t he fleshy fold~ of its body. Its 
!-iingle egg capsule i ~ attached to sand by 
a 1lu·ead and the ~11'ings of minute ovn 
ea u he <'leat·ly seen w ithin. Anothet· 
lat·gl'l' one, about 4- H in<·hes long c-md 
!o\<lUKage-sllaped, has J·e<·ently been found 
in (·onsidet·abJe llllmhet·!'4 at Angonrie, 
neat· 1he ( 'hu·en('r Rive1· Tieads, by 1\11· . 
. \. A. < 'amet·on, a l\ee11 tol1eetor in thclt 
<liHtric·t. 'l'lliR iH th e e~g deposit of a 
~wimmi ~~ ~ mollm;c·, A gla i,a <'.tJfNi ea) which 
haK bt>en pal'ti<·nlal'ly c·ommon the1·e 
dm·ing, thi!-i ~·ear. 'J'hp \':1!'\t mHss of egg 

• 
s1l'ill~!,t c·a n a lso he <· leal'ly seen within 
thi~ c·ap u le as with the previous species. 
']'he parent of this egg deposit i!o; another 
mollnHC' which <·c1r·1·ie~ a ~mall sbell 
iJl1enu1 ll .Y wit hin the folds of its body. 
'J'hongll othe1· gJ·oup~ possess similcn· 
egg mnsses, the two examples gh"en affo•·d 
snffident illustration of the type. 

Sand snails, membe t·~ of the fnmily 
Xaticidne, possess quite clll indi,·i<l ual 
c~gg-('ase, \Yllich has been mentioned ju 
tn·evious articles in this MAGAZI:\'1<::. These 
m·e often found 1·onnd Sydney, mHl are 
HHSo<:iated with the two tommon speties 
of our tidal flat zone. The egg mass 
takeH the form of <1 collar-shaped sandy 
~h·dle, whic·h under the watet· is soft and 
hangs together, but, when cast ::t~hot·e, 
bec·omes b1·ittle and is easily bt·oken. The 
eggs at·e laid in a sticky mass of .ielly 
moulded OYer t he ~hell and co,·e1·ed eac·h 
side with sand g1·ains, and the manufa c­
tm·e of it is such that on completion the 
mollusc is able to move awa.Y, leadng the 
eggs safely enclosed in this ghdle. This 
sandy egg-gh·dle of the Hand Snail seem 
n half-way stage between the hon1y and 
gelatinous type of capsule and the grac·e­
ful gelatinous gi1·dle~ of the sea-slugs and 
t he masses of egg-strings laid by ~ea­
hnt·es. 

The nidamental girdles of the sea-slugs 
<n·e found during stn·ing and ::;ummet in 
]>c:u·ticnlar wound up like watch spl'ings 
01· sti·etched out like ribbons, on weeds, 
1·ocks and sand flats along the coast. They 
m·e usually attached by one end, and 
inside the girdles ~ne rows of tiny eggs 
which take about a fo1·tnight to hatch. 
H ow t he delicate gh·dles survive the 
buffeth1g they l'E'Ceive, even in calm 
waters, is amazing. The peculiar, 
spaghetti-like masses of egg-string 1aid by 
1 he flabby but ornamental sea·hares are 
c·haracteristk of these molluscs only. The 
gelatinous stdngs, 2-:~ millimehes thick, 
may measu t·e fifty feet or more when 
nnraYelled, and evet·y portion of them 
cont~1ins tiny ova, representing million~ 
in one spawning. As these ego· strino·s 

• t:l 1:? 

n t•e fH \'Oltrite food fot· JH'edatory a nimals, 
it will he ~een thn1 t hil'i extreme fecundity 
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Saudy coll:n--lik<" J,t' ircUt•s arc t•gg· cler•osits 
char acteristic of s:nul sn:t ils. 1' hey :n:-e l n i(l by 
t h e In ollu scs o n ticlnl 1tu ts clurinJ,t' s umme r 
Jn onth s, nn1l althciUJ.t'h tlu·y :ne soft aud hnnJ,t' 
togetlter undt•r n ·:tter, h ceon•e b rittle unci sO(In 
b reak after exawsure to uir. T h e m an:-· 
t houl!'nncls of eggs nrc lnicl .in a sti<•k:o· m nss 

c overe d e:1t"l1 s ide with s:nul. 

iR nP<:.eSRc=t l'Y to ('HIT)' on 1lte •·~l('e . '£he 
developm ent. of 1l1e Ren -lnu·e egg is rapid, 
as is th Ht of t he ~e.-H;ln g-, HH<l after ~ 

littl e mol'P t lHl ll <-1 week the yonng '"ill 
he noiired <1ctivel ,,~ emeq;ing from their 
inn e1· (··ove1·ing and 1·eady to hrea k 
t h t'Ongh tl1e onter gelat iJJons one of the 
shin g. 

'Phe em·ly stage~ in <le,·elopment of 
yonng mollnRcs <ll'P the Ranw as in all 
animalR, t he o1·igiwll cell splitting np 
into many c·ellR nntil t he •·esnlting mass 
looks 1 ike a mnlhe1·I·y. r11 imately a 
velig-e1· s tc1 ge, chm·<1del'i Rtic of t he 
l\iolh1 sea , is rea ched, a yonng shell is 
fOJ·med, nnd n foot d(•,·elops. l\lnny of 
the lm·n1J fOJ'ID~ of mollw;;rs, <Htimal ann 
sh ell, diffe t· r m1sideJ·<1hly hom tbe adult 
<1 nd haYe en ?n been desc·r·ihefl ~1s distinct 
l-;j)e(· i e~. 'J1he c·hm·a.ctel'istir markings 
and ~cnlptm·ing-. <l lld final features of 
l-;hell~ belongi11g to 1·1tosp mollnRc·s wbj r h 
1·etn in t h em throughout theil· 1 ifetime, 
anire ·with matnl'ity. wl1i('h may be as 
e:nly a~ the fir~1 m· ReC'oud :vem· of theit· 
existen ce. 

Natural History Films 

Once a month a short film on some Natural 
History subject will be shown in the Museum 
Lecture Hall at 2.30 p.m. 

The screening will occupy from twenty 
minutes to half an hour, and there will be a 
short talk about each film by an officer of 
t he Museum. An opportunity will be given 
for members of the audience to ask questions 
at the copclusion of each film. 

This series was inaugurated on 22nd May 
when the film "Some Inha bi tants of the Great 
Barrier Reef" was screened before an a udience 
of two hundred. Additional to this film was , 
one depicting microscopic pond li fe. That the 

display was appreciated was evidenced by the 
many questions asked. 

The programme for 1941 is as follows: 
June 19: "Birds of the Great Barrier 

Reef." 
July 17: "Creatures of the Rocky 

Seashore.'' 
August 21: "Exploring the Ocean Surf 

Beach." 
September 19: "Life on a Tidal Flat." 
October 16: "The Platypus." 

Additiona l films may be added to the above. 
Admission is free. 
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Tess: A New South Wales Police Dog 
By T . HODGE-SMITH 

T
E~S, the fi t-!-;t do~ (n~· netl by the Police 

Dep<ntment of New South 'V<tles 
for offici a I pm·pol'\es, <l iecl in 

J>e(·embet·, J UJO. <lt the age of nine yem·:o; 
aud uine mmtth:-;. She wa~ s il'ed by t he 
<ITHlHl chmnpion Clam~ of B1·aema1· fl-om 
tlw <lnm Snza nne of tile )Jeadows. Te:::k 
wa:-; <lll Alsatian. a ln·eetl d e~eended hom 
the ~-heep <logs of Thm·ingia antl "'\Viirttem­
l>el'g:. Germany. In that country t he b1·eed, 
a:-; it i~ known today, Ol'iginall y eYolve<l. 
Its hig-h degree of intelligence makes the 
.Aisatie:m U1Yalnable fot· police wm·k. 

'!'eR!-: was aC'q11i1·ed by Con~tRble A. 
Denholm at the age of thl'ee mouths, ancl 
\\'as train eel <HHl c~ued fot· ~o lel y by him 
until the time of he1· <leath. 

She was probably best known to the 
people of this State fol' her amazing 
1·epertoite of . tuut~ pel'formecl at v:-niou~ 
police carn i ntlR. But sl1 e has a fine 1·ecol'<l 
of faithful "~o l'l\: un<le1·ta ken in the 
iutere~ts of jn~tic·e. C'onsta ble Denholm 
gires t he follO\Y ing incident as 1n·obably 
the mo~t outstanding of her many notable 
feats. 

A little gi1·l h~Hl been ln·utnlly nnu·clet·etl. 
Tess was taken to the place whe1·e the 
child was last Reen ~lllll given some of 
the child !;; clothing to smell. She imme<li­
ately set out upon a tl·ail which ~he fol­
lowed to a ce1·ta in she<l. The clog ente1·ecl 
the shed, !';melt the clothes on the betl, and 
then lay down. 

Here t he po1i ce found n man'R 1'\h irt and, 
on being given the scent of this, TeRf.\ 
imme<liate1y Ret off' upon nuothe1· h-ail 
which she followed without hesitation to 
the bank of <1 creek. IIe1·e she ente1·ecl 
i he water an cl swam to a sack floating on 
ihe !'nnf::tc(>. Th i"' snc·k contained the body 
of the child . Jn thi!o; ea:-;e Tess followed 
fi 1·s1 the ~:;cent of 1 )1 (\ victim and t hen 

tuat of the mnrclerer, who latet· pai<l the 
full penalty of the law. 

At the 1·eqnest of the Commissioner of 
Police, the Trustees of the Australian 
Museum unde1·took to mount Tess. One 
method of mo1.mting an animal has been 
<lfsC'l'ibecl by "&h. E . Le G. Troughton in a 
p1·e,·ious iRRl.H~ of thi:-; )1AGAZINE.1 In this 
instance a moclifitation of that methocl 
was used. 

Fh·st the dog was skinnefl and the skin 
~ent away to be tanned. In the meantime 
the body of the animal was placed in its 
most chal·actel'i:;;tic pmiition as indicated 
by Constable Denholm. and a plaster 
mould of t l1e body taken. Using hessian 
a::~ c1 1'einforceme11t for the plastet of Paris, 
hYo comp~;u·ati.vely thin casts were made 
hom each half of the mould. .Joining 
these togetbe1·, a hollow cast, or manikin 
as it is called , was pl'oclucecl . 

"'\Vithout giving the mattet a second 
thought, it might be imagined that all that 
is now necessaty is to place the skin on 
t hi s petfect 1·eplica of the skinned do~ 

1 E. Le G. Troughton : N e w Marsupial Groups in 
the Australian Museum, A usT. Mu s. MAG., vi, 8, 
1937, pp. 255-259. 

TlLe mnuikin re:ub· to "l'eceiYe t h e skin. 
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T he s kin being ttl lt cNl o n t h e man iki n . 

and the job would be fini:;;h e<l. It mu:o;t 
be remembet·ed that t he manikin i!': that 
of a dead dog with all its mui'lcles t·elaxe<l, 
·o that it is necessa t·y to bl'ing up the 
p1·oper muscles by adding a little bet·e and 
can·ing away a little the1·e, until at la~t 
the manikin i s of n t·eally live dog. Not a 
little of t he success of the finishecl article 
depends on the skill of t he 1n-epm·atot· in 
achieving t hi s t·esult. 

~O"'~Y the skin is t·eturnecl 1·encly to be 
pnt on the manikin . If you saw that skin 
placed on the manikin , with the l)aw!-; 
reaching to abont the knees of the <log 
aml leaving tlte belly quite unco,·ered , yon 
would be ce t·tain that someone had made 
a mistake. Such, howevet·, is not the case, 
and you wonl cl notice that the rwep<:n·ators 
are not a bit clishnbecl. 

ln the procel3s of ta nning- the skin 
shrink~";, bnt t he }n·epanttoJ· knows thnt 
by soaki11g t lw :-;kin h e i :-; able to Rhetch 
it. Even so, he <l oes not have too mn C'h 
io sp;ne, fo1· ht> has to pnt it on n . ol id 
body and not on 1he Hort p l inhiE> body of <l 

Jhe animal. Thi s sheich ing and ~ew· 

iJJg of 1he skiu ;nonncl 1he lll<ttlikin calls 
fo1· a gt·ent <l e:-~1 of c;ue. 'l' llt' wol'l~ in 
moclelli11g a Jil'e ·lil~e m;-lnikin wonld he 
lo~t i·f care w<•I·e not t ake11 to ~we t hat 
the l-' kin fits :-m ng-ly into 1·he <·t·ense~ 

between t he nu·i ons mn:-;(']e:-:. Thi s is <l one 
by cm·efnlly ])l·es~ing- and fixi ll g' 11te l-'kin 
into the!:;e Cl'Ca!;CS. 

'l' he1·e ~till 1·emain t he feet ;md hE>;Hl to 
<lo, the lRtte t·, in thiR C'ase. t he mo~t <l iffi­
cnJt }nn·t of the whol e job. lf it we1·e juFit 
a clog to be n~ed in a museum g1·oup it 
wouhl be compm·a tively simple. but it is 
"T ess" a ml Con:-;table n enholm can cli. ­
t ing ui sh Te~r;;'s f <1ce f t·om that of <1 ny othel' 
Alf.mtian though he i H 1111r1ble to 1ell jn. t 
what constitutes that difference . .. \ J)hoto· 
gl'aph may g h·e the p L'epal·H tor a good 
genet·al i(lea, but it mHJ' <lctually leacl him 
ash-ay in the mattet of detai l. _-\ tiny 
wrinkle of skin may be the m et·est f1·action 
too hnp:e ot· too snhlll aml the faC'e is no 
longet· th;lt of rr ess. 

'l ' lu .• t•«nttJIIc tl o n u f t he n ·urk . 
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One o"£ Te~~' J t Uut ) ' trick~. 

Constable Den holm i~ l>ronght in to help 
in pro<lucing the c-orrect effect. He com­
plains that there i :o:; something w1·ong ·with 
this ~dele of the fac-e , but h e d oe~ not know 
exactly what it i~. Then the p1·epa1·ato1· 

tnps he1·e and pulls there with his special 
ins;humellts and asks if that is it. "No", 
says the con~table: and t hen suddenly, in 
t he midst of m01·e tap-tapping, he calls, 
"That's it, t hat':o:; Tess !" And so on until 
he is satisfied that it is in reality the face 
of the clog that he knew so well. He does 
mal{e one qualifi cation, for the dog looks 
as if someone hacl t ln·own a packet of pins 
at het· because each little fold ancl contour 
must l>e fir·mly pinned until the Rkin i : 
qnite clry. 

The1·e at·e still one 01· two detail s that 
m·e of inte1·est. The cartilage of the ea1·s 
iR replacecl by sheet lead and the tail is 
not included in the manikin, but is 
mounted on a stout wil·e. This gives a 
wide scope in t he final adjustment of 
these impo1·tant pa1·ts. 

Now the clog is set aside for a few clays 
to cl1·y out; t hen the pins are withdrawn, 
the hair b1·ushed and combed, and the 
dozen o1· so odd thing:;:; so necessary to 
give a hue pictu1·e of the live TesR a1·e 
completed. 

No doubt m01·e people " 'ill see Tess as 
a mounted specimen than saw her in life. 
How many ~will J·ealize the t echnical skill, 
a1·tistic app1·eciation , ancl knowledge of 
animal anatomy 1·equh·ecl to produce such 
<l 1·esult? 

The Small Cabbage White Butterfly 
A NO T E 

By G. A. WATERH O U S E , D.Sc., B.E., F.R.E.S. 

In my article in the last issue of this 
M.\U.\ZI~J·: . on "The Small Cabbage White 
Butterfly", I omitted to mention t ha.t the 
caterpillars, besides feeding on cabbage, 
cauliflower and similar vegetables, a lso feed 
on nasturtium and mignonette. This is 
important because, a lthough by means of 
suitable sprays thE' pest in a measure can 
b£' controllPd in thE> vegetables, the other 

plants mentioned can easily carry on the pest 
and so complete eradication cannot be obtained. 

During the last two months three species 
?f our local white butterflies have been fiying 
m my garden on the North Shore Line but 
no specimen of the Cabbage White has 'been 
~een_, although a careful watch has been kept 
for 1t. 
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T HE u·nthet·in:.!. of foo<l and i1!-\ 
p1·ep~ra tion 'o<·eupie:· much ?f. 1 he 
t ime of the AnHtrnhan abot·tg-IIW!-i, 

and distiugnishe~ them shnrpl y from the 
(rHt•deuino· l)eO})le!-\ of the J)ndfic I~laud~. :-- ~ 

On many occn!-iiOll!-; I have ueen out jn 
the bush with fl'iend: who have I·em<uked 
that they wonld not care to live on the 
e:ountt·y ns did the aborigiues, let c-tlone 
suppo1·t a fam ily on the result. of ilH'it· 
font~in p;. In 1 h iK re!-\pe<'t, it is well to 
hea1· in mind that many white men l o~t 
in the lm!:lh ltnve <.liecl of ~hu·vc-t i ion, 
t hough, of C011t'Re, in 1imes of <honght 
the sa me fate has 0\·ertakt>n aboriMine!'l 
notwi1hstmHling- their in1 imatl• know­
Jedg·e of the l'CROlnceH of th ei r t rihc 'R 
ienitOJ·y. O ent3 l'Hlly H])<'n ldng, ihe 
<thot'igines haY t> nn mnplr Hllpply of foo<l 
in uot·mal sea sous, nw i uly h<•<·;tnsp they 

\ hunh•t·, 111'111~11 \\l(h hHHIII\' 1'1111 1>:" lllltl 
a hark ,. hi t· lll 111111 \\<'llt'in~ n mnr"11 11ial 
f ur ntlrun . rt•tu•·nln~ fru111 Cht• t•hn .. c 

"it h 11 " llllk~. 

The Food Supply 
of the Aborigines 

By FREDERICK D . McCARTHY 

ent t' \'tll'.Ythin~ whil'11 <·<Httaiu~ tlont·il'h· 
nwnt fot· tht• huma11 hody . . \u~tl'nli <t. 
h o\\'e ,·et·. iH <\ laud of drought~. ;md 
<luring: theHc pet·io<l~ the• ;lhm·igines in 
nil path; or the tmdinC'nt <ll'l' fol'(·ed 10 
xpe11d pt·aeiiC'nlly tiH• whole of thri1· timl' 
~(;'~lJThiug fo t· anythin~ in tht> ll:l(lll' (;' Of 
food. ThC'.Y al ~o rP~c)J·( to ~\l<" h pmdit'r~ 
n:-; infmttidde to limit Uw ll\llllhet· of 
hnn g:t·y mouth~ to hp fed. Food, there­
fot·<·. i :-; a problem in the rplationship of 
1ht> ahm·i:..dtH?~ 1o iht'it· endt·ott llWilt. 

In ihe fprtilc } Hll't~ of .\u~tt';lli<l, 
cspt\<"ia 11~· in t hp \' i<•i" i ty of JWl'lll<\1\<'llt 

~tt·Pnms ;lltd nlon~ lht• <·oa ~ t~. tiH.' t'l' i ~ <lll 
abnnda1d ~Hpply of food fm· ;\ nom;Hlk 
pt)oplt', <llld ~() thr hulk or iltl' ahot·igiua l 
popnla1i o ll \\'<l~ <'l'lttt·Pd ill tlH' ll\:lt';.!l lllll 
<11"<'<1:-; o f t I H.• <'Oil till<' II t. p:-;p(•d,d l ~· ill 

ra~t<·t·n , 1101'1 ht>t·n. a 11d 1-\0ll t 1t "<•st .\ u:o; 
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tta1 ia, whe1·e td!)aJ ten·itol"ies are tom­
parHth-ely ~m a 1 I. In the arid in tel"i01· it 
is necessary for the local g1·oups to 
wande1· oYe1· mneh more territ01·y t h an 
e1sewhe1·e to obtnin au adequate supply 
of food. It i ~ iHte1·esting to note that, 
although all Anstraliau abol'igines are 
nomads. th is ftmd<lmental mode of life 
\·al'ied sufficiently, ~cco1·di ng to environ­
ment, to tn·odnce three wain economic 
gr-oup~. FirRt ly, 1here ~n-e the fishing 
tribeR who 1iYe a long the coasts, sub­
sisting 011 ti~h and mo11uscf'\ , whales , 
dugongs, t u l"tles and oth er mammals of 
the sea· they W<l x fat whHe ma1·ine foods 
are p l e~1tH't~l, lmt iu the winter, when 
fish are snu·ee, tltey are comp elled to live 
on short rations e:lll d even H band on t he 
coast to t t·y t he ne .. nby bu shlands . This 
chang:e waH forced npon t he n atives of 
Port .Jac·kson who :-ne reported to have 
been ema('iated c-llld starving during the 
winter months. Se('ondly, the1·e are the 
hn~;h peop le who live OD a diet of 
mamrnalK, hiJ·ds and 1·eptiles, eked out 
with im;eds. freshwater fish and 
mollnKrfi, ~whhies m1d ' 'eg·eiahle foods; 
tlwy nre ofien looked (lown 11 pon by the 
fild;ing iJ·iheK, who (·all 1hem "tree-
<'lirnheJ·K'' HJH ) ot h(l1' IIHIHCA flenoting 
i nt'(~J· i o•· it ,v. Fiually, tiWJ'(l m·e t he ph1i11s-

l\l e u u s ing multi­
lii'Ongccl fisl•-spcars. 
'l'h(• bark CIUlOC is 
m:ule of one sla h 
plcatt>d :uul tictl at 

e ach entl. 

men who hunt o,·e1· vast territories iu 
t he in tel'io1·, ten'a in in which water i s one 
of the g1·eat pl'oblems of life and which is 
inhabited by a scantier supply of food­
producing c1·eatnt·e, · than a1·e the f01·ests 
and coastR. On the avel'age, the physique 
of the 1wt iYes inhabiting the semi-deser t 
at·eas of t he continent is said to be 
inferior to that of t he tl·ibes which liYe 
in a r eas where Xat tne is more bountifuL 

l\fany people ~ue nnder the false 
imp1·ession that the native women are 
forced to do most of the work while the 
men live a life of compal'ative ease and 
laziness. In point of fact, the men lead 
an extl·emely busy life in which the 
pe1·fo1·mance of ceremonies and the pro­
tection of t heil' families are most 
impo1·tant aspects. Thus the ability of 
the aborig-ines to live on the country is 
due in no small measure to the division 
of labour between the sexes, a logical 
d istl'ibution of tasks ·which contributes 
greatly to their perfect adjustment with 
their envhonment. The women a1·e the 
gathe1·ers of plant foods and small 
animals of ~111 kinds fo1· which they 
search patiently and diligently on their 
chtily exctu·sions, and if their menfolk 
:-ne tmRuccessful in the hunt, the con­
ti·ilmtion of the women has to be l'elied 
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upon. '!'he nH).n COIH:ei·n t hemseh"es with 
huntin~ t he l<l rge1· gnme. n~ing ne tl'; f01· 
fi hin~, nn d tt·nps for catchin g <1nima1 s 
c-md hil·cls. Fo1· both sexes the dnily ti-nmp 
to obta in food is n 1-\trenuous task titbit~-\ 
being eaten on the wny, but all a im at 
bl'inging home enou gh fot th e IDH il1 

meal of the cl<ty, iu the evening. 
Succe ·s depend:-; c·onsidm·ab1y 11pon the 
jndiYidnnl'~ knowledge of tlH' countl·y. 
The men m·e bot·n and m;ually die iu 
their own gt·onp '!'; te1·ritory becau. e or 
religion~ ties, and t lleil· st01·e of l o<·Hl 
info1·mation of this nature is gt·ndnnll~· 
bnilt np f1·om t he t J'adle, f01· they c-ne 
taken out into the hnsh as c-hilchen hy 
the women. and ns youth by the mC'n. 
The women, when ma1·ried, j oi11 thei 1· 
husband's gron p in sh'<tnge tenit01·~r and, 
consequently. ltc-we 1o work hard for 1hP 
snbHequent few ye<H'H to sntisfy their 
f::t m il:Y 'S t·eq u i t·.emen ts. 

The a nimal food of t he aborigines, and 
t he ir method~o~ o f oh1n ining it, form a .-n b­
jeC'i 1oo compm·e hem~ i ve to be dealt w ith 
in <lllV dPtail in this ln·ief m·ticle, hnt it 
mav 'he ~:;umm;nized. '1'h<· large g-Hille 
,111 i'mal~. s u <'h <lN k:tngm·oos. emn~ a ncl 

-

.\ fnmily hnvin,.; a 
s uac•k of ronstetl tlip­
tl i t's ~nthered in t h e 
,,·nsh of the wa ,.N, 
on 1 h e b e n d•; one is 
h e In~ 11ln t•ecl o n 1 h e 

llrt• b,• th e' 1nnn. 

('<lHHow;.nie . c.ne eithe t· spe;ned. trapped 
in pit~. ot· hunted into a netted or fenced· 
iu Y<ll·d with 1he <licl of dogs and then 
(le!O;pH1dled with dnb~. Wa11nl>iel'; arr 
<"hn ~e<l a lo ng t hei r pnds into conical trnp!-: 
!-\et i 11 n lH·n~h fenc·e, and a varirh· of 
h·nps :ne ~e1 t o C<ltth gronnd birdR ":md 
small mamnutlR. The h unter may roHeeal 
him~plf in water-hol e to ki ll birds with 
~pem· or dub ot· Reize their leg with hi:;; 
handR. A n ooRe 011 a long .. tirk i~ 
employed to <·atc·h lmstardR. cruh· 
tm·keyR, sc t·ul> -hen~. nnd other bit·ds. :Xe1~ 
m·e Het :H·J·OsR nlle;yway~ in the fm·e!!'t and 
<H'J'O~R tl·eamR so t hat flock~ of p<nrot~. 
JHUI·nkeets, d ucks nnd othe1· binls will 
fly iuto t helll. Rnnkrs mtd liz<lrd~ are 
:::-;tJ·Hc·k with clubs ot c·nught by the h<lntl. 
A ])J'OclU<'tive lH'<ltt ice is to bm·11 off <nea:;; 
o f ~<· J·n L>, p;t·c-IRk 0 1· l>t·utken. and 1o kil l 
with spen 1· 0 1· el nh mn ny of the mc.1mnu1l~ 
attempting to e~tnpe, nnd to tolled 
swtlws, l izard~. nnd othel' rrnnH? wh id1 ;-, 

ha ,·e becu J'OH!-;1 ('(l hy 1 he fi 1' ('. Fi~h of 
uwny kilHlk a1·e enten nud the method~ of 
cat<-hing them n n y widely. Rome ti~h 
n1·e t·angh1 hy gJ·opiug on n mwl<ly hotto111 
:111d :-;ptting 1h<• foot on thP Yi<-li m. 'Pht• 
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wc-1ter in <l pool is stirl·ed up and the fish 
!'lhnck with a dub or scooped up iu h and­
nets as tl)ey come to the surface. The 
poisoning of water with special plants i:-; 
a unive1·sal practi ce and u:wre tha11 
twenty of t hese fish-poisons are known to 
ba\e been u sed hy th e e:1 bo1·igines for the 
}nu·po~:;e. Spears are used in all parts of 
the continent fot· fishing, and harpoo11 S on 
the Queen sland coast f01· the l a rge1· 
denizens of the ~ea. The men often dive 
into the water to transfix fish w i th 
speaJ·!;. Jlooks a11d ljnef:.; ::u·e llSed mainly 
b~· the womeu. Bobbing iR c-e:u1·ied out 
with fish -bait f<n· eel ~, or stic·ky spider­
weh for smH 11 f 1·v. 'L"'hPre is a lar~·e • < 

nn·iety of fi r-;h-t r·a pr-; made of <·;.me, lJ ollow 
logs, stones, an(] ht'llsh fenc·es. The 11ets 
may be in 1 hp fOJ·m of lumd-seoops, oval 
t~·pel'l ch~g-gNl in sl1 allow water, m· lm1 g 
ne1R set a('J'Of-is :;;tJ·eams a nd inletR. 

Among 1he irl\·el'febt·ates t he mollnsC's 
are t he most jmpor·tant item of food. an d 
t h e~· fot·m a !iltapl e <nti<'le of di et fm· th~ 
(·oastal ])('Op1e : in the in1el'im· mn~~els 
flt·e ('H1eu iu htr·~p qnan t itieR. Roth, wl1en 
( 'hi(•f' PJ·otPdor· of A hm·iginctl s , Qneens­
laucl. litodt•d uitwt y-tln·e<> v:niet i e~ i11 t hat 
~ta1P withnu1 m;tldug any el<lim to the 

11 

llfen r.estin~ in cnmp. 
'l'h e hllt i s m :ule of 
b:•rk, :1s are the con­
tn i n t'r anll s h ie[(l. 
O ther , , ·ca ]lon.;; a re 
sc:•nttered :1bo1lt t1u~ 

e ntr nnce. 

J ist being C'omplete. Many shellfi~h occur 
in g1·eat numbers ~md may he g-athered 
with little trouble. Early C'ln·oHicler~ 
stated that in Port Jackson and Botany 
Bay the natives spent a considerable 
c-1mount of their time in th is work, and 
t heil· fireplaces were surrounded by dis­
carded shells . Green ants, the larvae of 
wc-1sps and other insects, t he honey of 
bee~, ' 'a1·ious grubs and caterpillars, 
l\im·C'h-fiie~, beetles, Hnd moths are among 
the eontri bution of the insect world to 
the menu of t he aborigines. Crabs, 
prawns, lobsters and yabbies also provide 
rlelieacies in the dj et. as do wood-borers 
fl-om logs imme1·sed in water. 

Roth has listed two hundred and forty 
kindSl of plant foods as a fa ir proportioil 
only of those used by th e aborigines in 
Queemda nd. They romp rise nuts, fruits 
a11d seerls, roots, tube1·s and bulbs and 
fnngi. Rome ::n·e eaten raw. other's are 
ro:~sted in t he ashes. Seerls and nuts are 
ponndNl between stones. ground into a 
powdm·, and made into a damper. If 
necessary, poi sonous seCl'etions are 
lee<"hed ont by soaking the raw snbstance 
l11 wc-1ter. In the intet·]or of the con­
t iueui , dHmpers m:~de of g1·ass seed, which 
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is lH·odn ced l>y ce1·tain pla nts i11 enormous 
quantities, formed a staple food . To 
obtain t hese essential and seasonal 
ingredients of the menu, the aboriginal 
women have to sea1·ch in swamps a nd t he 
banks of streams, and in every nook and 
nanny of forest and plain. 

Finally, the nath·eg eat vadons clays, 
nud also the outer covering of ant-bHls, 
eithe1· as powder 01· in t he form of 
1n·epa red cakes. 

The search for food, its capture and 
J))·eparation, has a ba ckground of 
mythology and t·eligion which adds a 
tonch of l'omantici~m to t he task of the 
aboriginal men and women. Each natural 
SJ>ecies wJ1 icb p1·ovides food (and other:;; 
also) has a story about its origin as J1 ave 
many features of the landscape, and t hese 
ta les m·e told to tlw children l>y the 
JHU·en ts. Throughout the continent ilie 
f'anml and fi01·a and natm·al phenomena 
are 1o1 ems of i ndividuals, C'h lllR. <lncl 
moi<->t ie~. and are further subdivided 
;H:<'OJ·c1ing to wbethe1· t he t r·ibe is 
m·ga nized iu fonr !-lCttiou~ or c,)igh t snh­
:-:.ed ion~. 'I'hese toh}liiS exert ;111 imp01'· 
1ant lu•;ll'illg 11 pon mode~ of bel1av ionr 

~tun u si n ,:::; a s tone 
knit'(' to l'nt u p a 
j) O )J»h iu 01-' " t »O r!IClise". 

e~petially iu 1·espect to ma rria ge. J;:insh ip 
relationships, and to the totem ~pede: 
itself. Special ceremonies, known as 
ta-lu,, are carried out at the totem-centre 
by the tribes of centl·al a nd notthern 
.Austi·a1ia and on the east coast, for t he 
purpose of increasing t he numbers of t he 
totem· in t hese rites, held beside n pool. 
a heap of stones, a hole in t he ground, on 
t·ivet· and sea. sh01·e, t he water is splashed 
abou t ot· pieces of stick or stone fl-om t l1e 
!'iite are distributed, t h i!'i a<:t 1·ep1·esenting 
t he di~s·emiuation of tJ1e spiritR whicb 
become animals. In some m·ea , a !:';lcrecl 
song- is chanted durinp; t he 1·i te. B~­
meail~ of t hese c-e r·emonie~, t he H borig-ines 
appeal to t heir <.:nltm·e-lteroel', henefic-e11t 
being~'\ 1·esponsil.> Ie for t he <: r ea I ion of 
t he world to ensnr<' a snpply of fntnre 
ne\e~:;;itie~ . T hus the liYing people:'. their 
env ironment with its hHIIlil <11ld florc-1. Hnd 
1 he spiri t ual an cestOI·!'i. f m·m n c l o~el:r 
intet·woven uni ty, t Jw higher knowledge 
of wh ic·h i R known to the men nntl not to 
t he women. 'l'ht• m;1 le fl-om bo~·hood 
begins to undergo o1·dt"nl s and ritt)~ 
dUJ·i11g hiR ini t ia t ion 1o h"~1 hi ~ n hili t~· 
1o he p:i,·en thi R kno"·le<l;!·e. Dtll·ing- his 
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yon th, he has to oh~etve taboos upon 
mnuy of the animals which are sources 
of food, but most or the~e l'e, tl·ictions 
<ll'e lifted as he prog1·e~ses to full adult 
pl'h·ile~es at the conclusion of hi 
initiation. Thus food is bound up with 

)lt>ll C()llt>cti n g O)'><f('I'S 
ou a n~:tngro,·e flut. 
'l'Jtis is usuaJJ,· t lat.• 
n ·nrk ctf t lu· '\'nHJat•n-

folk. 

eve1·y other aRpeet of a bol'iginal culture, 
<tnd study of it <'annot be divot·ced from 
these associations. 

IllustrationR m·c> ft·om photograph of 
the nath·es of t he Port Macquarie dis­
tl'ict, taken b,Y the late Thomas Dick. 

Australian Aboriginal Art 
The Australian Museum is organizing an 

exhibition of Australian aboriginal art which 
is to be held in one of the exhibition galleries 
of David Jones Limited, Sydney, in August. 
The aim of this is to create a wider interest in 
a source of inspiration that can make a 
definite contribution to Australian art 
generally, and thus the exhibits are to be 
arranged in three groups. The first section 
will comprise specimens, photographs and 
drawings to illustrate the art of the 
aborigines, and among them will be featured 
bark paintings and grave-posts fr·om Arnhem 
Land, reproductions of cave paintings and 
ground drawings from various parts of the 
<·ontlnent. The second section will consist of 
f'XhlbHs, contributed by craft workers and 
commf'r<'ial a•·tists, which will demonstrate the 
apJllication of aboriginal motifs in such 
media as pottery, fabl'ics, book illustrations 
ltnd PORfPrK, and as a thf'mf' for house and 

building decoration. The third section will 
include paintings of aboriginal life, and murals 
based upon their religious beliefs and 
mythology, designed to draw attention to a 
rich field of inspiration as yet hardly touched 
by our artists. It is intended to arrange a 
series of lectures on the aborigines and their 
art, and to organize competitions for textile 
and poster designs. 

Although this is the first exhibition of its 
kind held in Sydney, individuals and institu­
tions invited to exhibit have responded 
magnificently, and the large number of 
interesting exhibits promised ensures the 
success of the venture. The exhibition wm 
demonstrate that the art of the aborigines may 
no longer be compared with that of children 
and it might serve to impress upon the publi~ 
that the expression of an aesthetic sense was 
a deep-seated and natur·al trait in the character 
of the aborigines. 
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The 
Catfish 

fJ I 

/ 
Fruut , .it•w Cif 1'}><1 unr) " Catti><h 
( C u icln.J.:"Iau i>< 111 n c• rcH•t•JI h nl n ~o~). 
Sydtu•, · ; drnn· u ·frcnu lil"e. N ot e 
lar~orc mma t h , t•iJ.:h( barbe ls, aucl 

)wiuh•cl hail. 

and its 
Kittens 

Sl·a·,·it•c with n s mil e: ye~ nn~ot Ca t ­
fish (N e el :-·s t um:t dayi) hcin~or 
c•nrried in runuth of )Htr('nt. 

Strkklnncl Ri,· l·r. P:qnw . Nutc 
l'urkt•cl tai l r11Hl si~ h:arhl•l ><. 

(0. P. 'Yhitlcy. d el.) 

By G. P. WHITLEY 

C ... \ TFI II! The YeJ·y wor<l ~pit~ . tOJ·n. 
:\Iention it to a fishe1·m;.1n ancl he 
wil l innninbly J·e})ly that h e has 

caug-ht '1 hou!';mHls' of the bn1te!'; when 
angl ing f01· mm·e t·expeetable fish. and Jw 
wi 11 de:-;nibe. with })idnrexque embelli~h­
ments. hiH di:-.p:nst <:111<1 loathing fo1· the 
ug-ly an<l venomous neatures. Yet C<lt­
:fixhes shonl<l be mo1·e popuhn (jf we get 
1·id of om· tn·ejnclites) beeanse t heit· fle~h 
i:;; g-oocl to eat, is not very bony, ancl 
Rhonl<l be tH·ofih1 bly c·c-mned; to t he 
nahnalis1 they a1·e interesting becanke of 
t hei t· nnnHual :-:;huC'tm·e and habit~. 

Of <lll t he tribes of fi:'lhes, the eatfish 
fmnily il'; probably the easiest to t·ecog­
ni7..e, for the feelers 01· bcubel. w h ich 
I·aclht te f1·om near the moutl1 m·e 
<:hm·attel'ist it. 'Yilliam Dampier "Tote. 
.r1s l011g ago as 16R4, that: "The C'atfi~h 
is mn<:h like n \\rhiting. . . . It hath <1 
gt·eat wide )fonth, and ce1·tain sm<lll 
Stt-ings pointing out fl'om each s ide of 
it. 1 ike Cat 's 'Vhiskers." He noted too 
11wi huge <·at fish 1)1'eventecl In<liaus from 
diving for tt·easm·e amongst sunken 
Hp<lll ish wt·etks. 

'L' he1·e ~ne well ove1· one t homm n <l 
~pe<"iE'R of {'<11 fishes in tlw wm·ld , m ul the 
g1·onp, if homog<\m)ons (which may he 
douiJ1ed), is 1 h(' most w icl('ly (li:;;hibntetl 
ol' n11 J't·t•Nhw:lt<•t· fi s hes. Som(' kincls :u·t> 
mm·i ue and .r1 few a pp;.nently c1·ossPd 
\\'a ll :w<•'s Litw many t housa nd s of yen •·s 

ng-o, \\· i1h 1he Bnnam1n1<li antl Lun~fish. 
to populate ~\nstn1linn watet·s. Ilete we 
h:we n bont t hirty different kincL· , some of 
them not yet s<·ientific·all~~ de. cdbe<l. Fm· 
pt·esent pm·poses we may <linde onr c-at­
fishes into two main gt·oup,-t he pointed· 
ta ile<l Ca mi ly Plotoxiclne and the fork· 
ta il ed Tn('hysnriclae: the fot·mer are 
mostly f1·eshwnte1· c-1ml the lnttet m:nine 
ot· e~1 mni ne, l>nt there is some m·et·· 
l npping- an<l the final cln s~ificntiou oE the 
spe<:ie~ is too te<· lmieal to he <l ehli letl 
he.t·e. A ll!':hnli nn c~1tfi~he~ :ne mod~~tly 
c·ol om·e<l , 1·Hnge in size f t·om abont ~ix 
indws to thJ·e(' feet 01· so, aml are not as 
s tt-i kin~ in nppe~u·anC'e <-1~ some of thei r 
fm·~ign t·elath·es. 

Bnt, if om· entfi~he~ cne not gnnclily 
colom·e<l, o r m·mom·e<l with huge l'\t<lll .. l'\. 
like t he Bn1zilinn ones, thongh the~· clo 
not ~wim npsi<le down like the yuodoutis 
of the :Nile, h:l\·e no ~nck:e1· to :;;tea<ly 
them~el Ye~ in torrents 01· potholes. gh·e 
no elec-tl-iC' ~hock:, or be('ome hi in cl tlu·on~l1 
l i,· inp; in chnk cave-w:-1ters, aml. :-1s fnt· ns 
we k:uow, t houg-h t hey tlo not lea,·e W<lter 
mHl bt·en1he nir fot· lonp: period~. the~' :-ne 
of p:rc~n1 in1 ('t'eRt, if only becan~e of t heir 
ht·ee<l inp: hHb its nn<l pnteJ·twl c·;.ne for 
theit · young-. 'l'hong-h 011t· mc:1 lc• en1fishes 
g t·o\\' n o hNu·<l li ke X cuo(·ara in . \mPl"it'<l. 
mHl <lo 11ot fl-eeze in it-e-bomHl poncl ~ or 
Ou·iY(.l i11 hot Kprings ns oth<->J· .\nH~J·ienu 

o n e!-< d o . <'H d1 o f on •· ~'Pl)eiPs hHs its 
f'<ls<:ination, c·on l<l we• h u t nnJ·;tn•l its 
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hi:::;toi·~·. Tn So n th A me1·ica, some t iny 
spiuy ta tfhdtes I h"e in the g ills of theit· 
gi;mt relatives cHHl su ck thei.l· blootl, <lllll, 
liOJ'I'ibile dictu, eYen pen et1·at e the bodies 
of huma n bathen•, but ouT 1·he1·~ hol<l no 
snch t errors. rrhongh m any of our lll<ll"ine 
catfish exceed t hree feet in length. none 
grows to the euo1·mous siz.e of the famou s 
lVels (Silu rus glaui:c:) of Eastern Europe 
which was even c1·ed itecl with devoul'ing 
human beings: "Thus , fl·om one iutlividnal 
mentioned by Sounini we1·e t·ecove1·e(l the 
~tolen o1· stl·ayed t•emains of a good-size<l 
boy; fl-om t he paunch of anothe1· . . . a 
man's hand, with three gold l'ing-H on t he 
tinge1·s,1 was pulled out; 
and though the 'c01·pus 
delicti' was not found 
upon hil'> pe1·son. the ch ­
cmnstance of tindiug any 
part of a man ~towerl 
away in such a pantl·y "·<-ls 
sufficient to <.:tea te stl·ong 
suspi<:ion of violence and 
nufair play .. . .' ' 

Ca tfishes have been 

c-Hld it ion of an elastic - ~pl'iug mechanism, 
mo<lifie<l f1·om t he foudh vertebra , with 
muscles which cause t he bla(lclet· to 
Yiln·:-1 te a nd, it i s believed, produce a noi!:';e. 
rrhe inte1·nal ear Of a :fiRh i~ mainly an 
m-~<111 of balance, but iu catfishes 'i t i~ 
linke<l by small bone~ c-nreberian ossicles) 
with th e swim-bladder so they pt·obably 
hea1· one anothe1· when swimming in 
~d10ols in mut·ky 'vate1·. ·some <'atti~hes 
hH ve the habit of con~v·egating in an 
.. tJ most solid ball of fishes, and I have 
seen ~lH:h.. !:;phe1·es of wadng fins ancl 
tail~ ove1· the s;andy shallows of lagoons 
n t L01·d Ho we I sland and in Queenshmd. 

1.'he bush childt·en, the 

described as t he ''vacuun1· 
cleane1·s of t h e l'iver s" 
since they sea1·ch the 
bottom-mud f01· a ll kind~ 
of food, with ''each fel·o­
tion~ feature grim ·with 
ooze". Though omuin n·· 
ous, they prefet· anirna l 
food, and c-u·e lal'gely n oc­
tm·nal in habit. It i ~ 
doubtful if they do a ny 

k 1 l •rJH~ Cru c ifix iu t h e skull of 
mar ·ec damage t O t le a rtlo•·eton B:ty C a t fish 

late ~r . -nr. Frogga tt told 
111e, descl'ibe t his proce:-:;­
sion as '·catfish going to 
church". And t his brings 
me to another remarkable 
feature: the crucifix h1 
t he fot·k-tailed catfish's 
skulL In t he ' Vest Iudies 
and on the Odnoco River , 
natiYes make the sign of 
t he cross when a catfish is 
eaught, for t he lowet· sm·· 
face of t he catfish sknll 
bears a 1·emal'lmble t·esem­
bhmce to a crucifix. Some 
little bones form a halo 
and t he outst1·etchecl ::n-m~ 
of the central figm·e <U·e 
pierted as if by nails <1 t 
t heir extremities. If the 
1'->1mll be shaken, the ear­
bones rattle, and devout 
uathes, to whom the cat­
fish is a sacred object, 

fctnna of streamR in A us- (Neoariul'O)o 

tralia-pt·obably t hey do 
more good than ha1·n1 by their s:cavenging. 
P referring mlHl(ly h abitats, catfishes <Ue 
peculia rly modified i n seYet·al 1·espectR. 
Their eyeH a1·e ~1nall, t h eit· d s ion limite(~ , 
but thi~ is <·ompem;ated fo1· by the feele1·s 
whic·h doubtless act as o1·gans both of 
touch ancl taste. Some m·e ve1·y sensitive 
to change~ of weath er a nd J·estles;!'i d nring 
thunderlo:itOl'IDR. All ha ve i us;ide theil' 
boclie~ an ~l il ·-bhHldet· o1· swim-b1 a clcler, 
much as in many othe1· fi she:;; , bnt with the 

1 An 18th eentury paralle l to the 'Sha rk arm case' 
ot more r ecent yea.rs! Here quoted from Rev. C. D . 
Badham·a "Prose H a lieuticR'' , 1854, p. 307.-G.P.W. 

1·eg-ard this as symbolic of the casting of 
dice for t he garments of .Jesus after the 
et·ucif'ixion. The sa<:t·ed and profane names 
of the bones are these : the halo is part of 
the ' i\Tebel'ian appa1·atus; the a1·ms of the 
c1·oss and the 'wings' a bove are hans,·et·se 
lH'Ocesses of part of the complex fonrth 
ve1·tebra ; the arms of the figm·e are 
<-1 ~rending processes of t he pa1·aspheuoid 
or post-tempo1·al; t he pie1·cing of the 
hn ntls is the articulation of t he catfish's 
sbonlder-g·hdle; the dicebox is the hnlla: 
the bo<ly, and stem of the CJ·oss, are pcu·a-
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!'ikt• l etou o f Estu:n·~· C'nt tis h to s h u\\' 1h nt the st•coJttl " d o r sn l " 1in is rcall :-• a t•ru1H n~atio11 
<~( t h t• tnil-nu :n ul n ut s nti JHH' tt••l b ~· i u tel·hat- n ut l h tnu.•s li ke tlat• :uta! 1i u h c 'l u\\' , 

sphenoid. Patches of teeth 011 i hE' vomet· 
form tile pierced feet ot. ac<.:oi'Cljng to 
some ve1·~ions,. the "in~c'l'iptiou" at the 
foot of t he c1·oss ( inconedly. beenn~e 
Clu·i:;;t'R <:H:tnsatiou was "set 11p OYel' his 
head''-Matthew xxvii, :W) . Th e g-nllln­
late<l nppet s urface of the (·J·<tninm i~ 
said to l'ep1·esent a hoode<l monk with 
outsb·etdled a1·ms, o1· the breastplate of a 
Roman soldier; the do1·~al spine is tlH' 
spear, and other bones simulate the nails 
and othe1· implement~ of the Cl'11<·ifix:ion 
upon Go1gotha, t he plnte of a skull. 

Eve1·yone knows how impenion~ i o 
blow:': on the hecld a catfish is becanse of 
the cnsqne, o1· stl-ong I·eillfOJ·cemeiJt of the 
upper c1·anium; the best way to kill the 
fish is to stab it in the middle of the 
head . nea1· the snout, whe1·e the1·e is a 
gap 'in the ~kull known a:;; 1he fontanelle. 
Thi~ gap is a prim'it ire featm·e. notc:~ble 
in ~harks, but not found in m01·e highly 
m·ganized fishes; in the la tte1· lt ha s 
joined up just as the font~melle of a 
human baby soou becomes a solid sk ull. 

Although catfishe!'; hav() "spines' ' befote 
theh dotsal and pect<n·al (side) :fins, 
these a1·e not the same as the sepm·ate 
~pikes in the fins of, say, a Pe1·ch o1· a 
Snnppe1·. The spine of the c·atfish. is a 
ha1·dened agglomeration of seve1·a 1 soft 
:fin-rays ·which have fuse<l ; the point i~ 
sometimeR !Soft and exhibits sep;na1e tip~. 
01· the fin behind it is attnche<l to the 
svine afteJ' t he ma nne1· of a p:nff-topsail. 
flow the . el'l'ations have tOlllf' nbout C<lll 

ue seen in the aJ·ticulations of t he onte1· 
nlys nf the tai l fin; inste:Hl of l>eiug· 
1t·H nsvcr~e join1s a~ in mo~1 fi:·dtPs, t he 

al'iicnlaUollS m·c P<lC'h be11i io fonn the 
rmlimcnts of c-1 hook or selT<ltions. In 
many speciel'i, the spines n 1·e h<n<l an cl 
h;u-becl nncl c·an iuflic·t a ll<lst~' wnmHl a:.; 
t he fish sh·ug-gle:;.; . Ere11 n ~light ~t1·atch 
if-; enong-h to c·a n~e iJ1tell~<:' pain. ln some 
foreign ca1 fi~ltes. H poi:-;on gland and dnct 
a1·e 1u·ese11t, l>nt in mos1 kind ~'; the tlil't,Y 
slime on t he fish is p1·ob;..1 hly ~nfficient 
to cause pain <llld !';Uppul'ation. an<l eren. 
ct<·co1·cling to (hifftth, lod:ecl jaw. Thel'e 
i~ a locking· meclwniRm too by whidt ihe 
<'H tfish ea n e1·ect its ~pines n ncl holcl them 
J·igidly in place . \\·hen the fish is. 
swallowe(l by l>il'(ls like 1 he pel i<.:<\11 o1· 
c·ot·moi·;mt, theRe spine~ lll<l.Y eau:-:e g'l'eat 
lHliu and e,·en death . In one of Aml ubon's 
pa iutiug:.;;, a c:nt the Oeelo1, llo; ::-;hown 
fishing fo1· catfish. 

Let u now consi(le1· om· p<cntitulm· 
.Austt·alian catfishe. and theh· pecnliat· 
b1·eecl ing ll:nbit~ . CntfiRh totem~ h<l\·e beeu 
•·epottetl f1·om ('npe Yo1·k, Qneensland. 
c-tu<l the F ly Hiret deltn.2 and the 
aborigine~ som etimeR en1Ted imnges or 
catfish 011 1·ocks. T hey were often 
mentioned in the journals of ou l' old 
explote1·s and orerlanden:, who fonucl 
them a welcome food. Probe1bly the most 
popular was the Tauda11 l>ewfhdt ot· 
Freshwate1· Catfish, Tandr11111S tondalt ·us, 
fil'Rt tle:-;cl'ibecl by T. L. )fitchell. 

On the Marnnoa Hiver on ~6 O<:i ober. 
1846, Mit<"hell notetl: 

I had previously observed, elsewhere. in the 
aquatic weeds growing in extensive reaches. 
clear circular openings, showing white parts 
of the bottom, over which one or two fishes 

~ Haclclon: Anth•·op. Torr·es Sll'ait, , ., p. lfiH. tlg. 
IIC': McC'onnel. Ot·cnnln, i. p. :HI ·I. ami n1np. 
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'J'h e Fres h ' ' 'nh•'r C atfish (TnJHhUtns t anclnn n s) of the JUnrr:•,- Ri,·er-systetn. clrn·wu l 1y t il e 
f n mous t'Xl l lor('r, '1' . L. ~lit<'hell. :uul a•u blis h ecl i n h is "Th ree Extleclitions" . 1838. 

continually swam I'Ound in circles. I now 
found in the dry bed. that such circles con­
sisted of a raised edge of sand , and were filled 
with stones, some as la r ge as a man's closed 
fist. Yuranigh told me that this was the nest 
of a pair of these fish, a nd that they carried 
the stones there. and m a de it. The general 
bed of the river where I saw t hese nests, 
consisted wholly of deep firm sand ; and that 
the fish had some way of carrying or moving 
stones to such spots, seemed evident, but for 
what purpose I could not discover. 

'William Blandow~ki. \\Tit ing of t be 
:fi. he:-; of the J...~o wer J\lln'l'ay Ri vel', 
Yict01·ia , in the 1 50'~. 1·efe1·s to Ta,nda,nus 
tandauu.s as the "Eel-fish o1· 'Kena1·u' of 
the Yanee YaiTee" <lnd says of i t : 

An olive-green colour ed fish, with e ight long 
feelers round its mouth. Eyes yellow. An 
Asiatic form of fis h , which lives h ere in the 
Murray and in Billibongs. Is very much 
esteemed by the natives as food , and prohibited 
to their you ng m en. Swims with great rapidi_ty, 
even in shallow wate r. Ploughs the water w1th 
its powerfu 1 dorsal fin, a nd is therefore easily 
recognised a nd speared by the natives. They 
often hurt their finger s on the sharp back fi~ , 
and then say it is a "saucy fellow." It 1s 
unquestionably the best eating fish in the 
MUJTay, and gt·ows to the s iz_e of t:wo. feet , 
weighing rrom 7 to 8 lbs. It hves prmCipa~ly 
on very small shells, and muddy spots are 1ts 
favourite places of abode. It is not scaled. 

The FreMhw<lter· Catfish (Ta;ndcuws 
tat~tlallus) make1-1 n l'ing, motmd or 
dep1·e~o;"ion in tJw l'i\'er hed for it~. nes~. 
f'oncer·nin~ thi~o~ . D. n. ~tencl ~htte!i\ m lns 
PiHht>H of . 1 u xll'tt litt: 

This species possesses the interesting habit 
of forming a mound or nest in which to deposit 
its eggs. The nest is formed either of sandy 
grit or pebbles (if the latter are available) , 
and is often at least 3 ft . in diameter. During 
t he process of incubation it is jealously guarded 
by one or o ther of the parents. In regard to 
the formation of t his nest, one man, who had 
been fishing for many years on some of the 
western rivers of New South Wales, informed 
me that he had seen the fishes carrying pebbles 
in their mouths to the desi red spot. Others 
state tha t the mound is formed by a simple 
fanning motion of the tail; this fanning also 
tending to dislodge the more minute particles, 
and so l eave the coarser particles behind for 
the formation of the nest. 

Furthe1· evidence is supplied from the 
pen of J\il·. H. K. Anclerson, formerly 
Inland Fishel'ies Officer. At Colombo 
Creek, nea r Chesney's Dam (lVIurrum­
bidgee), on lOth and 11th November, 1914, 
he speared five catfish which were guard­
ing nests, and all were males; they were 
about twenty inches in length. He writes: 

Although not generally recogn ised, our cat­
fishes, both estuarine and ftuviatile, are 
excellent eating. If anglers only r ealised this, 
few if any of these fishes, which are plentiful 
in a ll our estuaries and rivers, would be 
wantonly destroyed as they are at present, 
owing to the prejudice existing against them 
due to their unprepossessing appearance. If 
the angler would only take the trouble to skin 
a 3 lb. to 5 lb. catfish, and take off the flesh 
from tail to head in one fillet from each side 
leaving behind nothing but the fins and 
vertebrae, he would find the flesh beautifully 
w~ite an~ containing no bones, and when 
gnlled, fn ed, or boiled (according to taste) 
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that he ha d a most attr acti ve a nd a ppetis ing 
dish , " fi t for t he gods". Munumbidgee fishel·­
men compla in tha t they can not sell catfish­
they could supply them profi tably at 3d. to 4d. 
per pound, owing to the numbers caugh t w hen 
netting for gold a nd s ilver perch and MUlTaY 
cod ; but none seems to r ealise the economic 
value of the cat fish ; heuce the fisherman pu ts 
them back in t he river , keeping only what he 
a nd his family can consume. The fresh -water 
catfish is one of om· nest-building species. The 
ma le catfi sh with fins and ta il makes a saucer­
like hollow in the soft silty or sandy bed of 
the watercourse, u sua lly on a gen t ly s lopin g 
ba nk, where t he water is t wo to three feet 
deep . H e cover s the bot tom of the nest w ith 
s ticks, stones, etc., a nd , when a ll is ready, sets 
out in quest of a mate. After a n interva l­
it may be a n ho ur or a day- he reappears , 
driving before him an apparen tly unw illing 
female cat fish . At times he is gentle a nd 
persuasive; at others, savage, a nd w ith spines 
er ect he litera lly forces her into the nest a nd 
swims rou nd and round to keep he1· t he1·e. 
P resently the ma le fish swims in beside his 
mate a nd a quivering of the bodies is noticed . 
bu t no discolou ration of the water such as is 
caused by t he milt of other fishes. After a 
while t he fema le catfish departs, unh indered by 
t he male, wh o now k eeps lonely vig il- be swims 
perpetua lly round and round over the nest, 
only a lt ering h is regular movements w hen 
disturbed by the presence of men , or when 
chasing a way any small fi sh that da res to 
trespass near his n ursery. If a li ttle stone or 
piece of mussel shell is thrown in, it is 
immediately seized by the fish , and carried 
well away from the nest befor e he drops it. 

For about 16 t o 18 days the ma le catfish 
continues his a rd uous duty. By t h is time the 
fry are three-quarters of a n inch long, with 
near ly absorbed yolk-sac. E ggs were taken 
from a nest 16 mi n utes a fte1· t he fema le was 
allowed to depa r t-they were eviden tly fe r tile. 
F ry were taken from a nest which ha d been 
watched over by t he male for 10 days- t hey 
were just hatched or hatching . Other fry 
were taken f rom a nest after 18 days-they 

wer e th ree-qua r ters of a n inch lon g, a ble to 
swim a bou t, and had nearly a bsorbed the yolk-
sac. 

T he1·e is a popula 1· imp1·ession t hat lhe catfish 
ejects po ison through h is spines, caus ing 
fearful wounds. T h is is not con·ect. T he on ly 
poison on t h eil· spines is iden tical witb t hat 
collected on t he spines or an y oth e1· Ush 
inha b itin g t he same waters, v iz. na tura l s li me. 
to wh ich microscopic or gan isms have ad he1·ed 
a nd become more or less decomposed. The 
catfish car r ies a more powerfu l a r mament than 
most fishes, but is no more venomous t han the 
golden o1· s il ver per ch , MUlTay cod, etc .. wh ich 
inha bit the sam e water s. 

The I1"'r esh water Cntfh;h ('Paud11uu .~; 

fa lldOII ll8) i ::; found in th e t·h·et·s Of the 
)Jm·t·ay R iver sy tern f•·om Queeuxlantl 
a nd Xew outh \Yale~ to Yict ol'ia a ntl 
8 outh .Au shnlia ; a lRo in 'Ye. te1·n ~\ nx­
t r alia. [1 EX xen red n~ ''jewfisb' ' iu XO llle 

c·ounh-y hote lx and set t lPJ·x ;ne begin u in~ 
to cultivat e it for foo<l in t heit d a mx. 

Alli ecl to T a nda 11 us is 1 he I n1cuH1 Cat­
fi sh , or hort-finne<l Dewfish (.Yeo­
-~ ilurus) , of which genu~ t he1·e at·e half 
a d ozen fo • ·m ~:,; in n uions t 1·opica l •·i\'e1·x 
of Austt·alia and P apnn. 8ome bein~ f ound 
e,·en in Cenh-<1l .A.uxtJ·alia . The hu·~ext 
<u·e a bou t 17 inches lon~. <l ntl t h ey d itfet· 
ft·om Ta nda n us in hc-n ·jng a less de ,·elope<l 
. etond cl 01·~a l fin (really an exte ns ion 
c-l long t h e ba ck of the t n il fin and 11 o t <l 

tt·u e dor :-;a l fin , being n mmpp01·ted h~· 
inte1'11aem al bones as is the a nal fin 
below ). A curious cat fi sh ft-om t he rh·e1·s 
of no1·th-western ...:c\.ustra lia i A nodonti­
y la 11 is) wh ich is six in c·hex lon g c-uul hn:o; 
no t eet h 1 11 t he m oui h , only in i he 
p ha t·y11x . 

A h e nutlful JUtlnt ln~ o t' 1111 l•~wtuury ( ' nttii'C h ({"uldoglnniH Jll tWrOCC'Jihuluw) lll llll t' nho ut n 
~·t'ntnr:t IIJ(CI h)' nr. JUIII ('H Stunrt . qunrnntln~· ufHc.-.-r ut ~urth H e ncl. ~ :o· dnt• :o. T h t• d Or Hul 
nnd JH' C' Ctt rnl HJihtt•H nn• t•rt•c•t null rig id; tlu· t111 ct f tlw tnll - tln l~o~ JW int t•cl , not fc•rk t- cl . 

<Reprodut·t>d b y t·ou a·tt•sy of t h e L lntwnn l-iOd~!IY of N~·w Houth 'Vah·l<.l 
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Auotlu~r of t h e seri es of over 200 b enntif ul pnintin~·s of S;nlnt•,· nnimnls b:'' Dr. J:tmes 
S hutrt. This StritiCcl C utfish drnwiug is lnbe lle11 "Piotosus fl:"·oJiueatns-c olouret1 J.S .. 

Octr., 4 / [18) 40.'' 
(Re produ ced by courtesy of th e Linnean Socit-tY of New South Wal es. ) 

The 1·e~t of ou1· pointed-tailed catfishes 
a1·e mal'ine (littm·al o1· estuarine) : these 
include the ugly E st uary Catfishes 
(Cnidoglan·is and E 'wl'isth?nus), loathed 
by Sydney fishe1·men, and t he " ' hite­
lippecl Catfish (ParazJlotostts) and the 
Striped Catfish (Plotostts) of our wan11er 
wate1·~, and some othe1·s; the usual size 
i:s up to one foot long, but some Estuary 
Catfi:;;h may attain tb1·ee feet. Some have 
a pecuHa1· busll-like shucture, the 
<l ench·itic appeiHlage, near t he vent. 

The fo1·k-tailed o1· sea catfishes ascend 
tive1·s, but a1·e mainly found in t he sea . 
Our best-known species a1·e t he Giant 
Salmon Catfish (Netum£~;), which exceeds 
t ln:ee feet in length and is 1·ecorded up 
to 60 lb. in weight, and the Lesse1· Salmon 
Catfishes (N eoariu,.s, P cwa,r-·iu,s, T achy­
.surns), which 1·~nely a ttain two feet. The 
Xo1·the1·n Pout (Nenutpte'l·y.r;), with a 
long filmnenton s doJ·Ral 1·ay, and 
('o1clough 'H Catfish (If em itJi,nu3lod~ts) are 
little known tt·opka1 Rpecie:-:. The breed­
ing habits of all these would 1·epa.y 
obRervatiou. I~o1· instance, t he Giant 
Salmon ('at fhdt ( N etwna thalas s·ina- ) was 
found to t'al'I'Y its eggs and young fry in 
ih; month! lfl'. 1>. 0. Stead 1·eeordetl ~6 
KUdt O\'a mul t"•·y f1·om the mouth of a 

single pa1·ent fish (p1·obably the male) in 
the Richmond l{ivei·, :Xew South V\7ales; 
a selectio11 of t he la1·ge eggs and deYelop­
ing emb1·yos is he1·e illushated. See 
also the sketch of a Papuan catfish 
(Nedysto11w) with its young in its mouth 
at the head of t his article. Of course, 
the devoted father tauuot feed when he is 
carrying the young, and his mouth 
becomes very distended and almost 
choked by his shelte1·ing brood. This 
phenomenon is called buccal incubation 
or oral gestation, and occurs also in some 
other fishes, such as many of t he Sold ie1· 
Fishes (Apogonidae), certain Cichl](lne. 
and our BuiTamundi (Scle1'0tJages) . 

Occasionally an egg may be split 
accidentally and a young fish develops 
with two heads.3 These abnormalities do 
not live long, fm· two heads are not bette1· 
than one. 

Of the b1·eeding habits of the Lesser 
Salmon Catfish ( N eoa'r ins a ust1·aUs ) we 
know even less. D. G. Steatl stated that 
it "builds nests upon the sandy beds of 
rivers, making circula1· basin -like 
excavations about 20 inches in diamete1·; · 
at t he bottom of which t he eggs ate laid, 

3 lllustt·ated in THE AUSTRALIAN MUSEUM MAGA­
ZINE. Vol. v i. No. 5, January-March , 1937, p. 156. 
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Ginnt S nhuun Cntfish (Xetumn ) from Purt J:t~kson ( fi~. 1), ·with th e chnra~tcristi ~ Jtads 
of teeth o n t h e roof of its mout h (2). T h e ~II~'~Ctlle nnd h ill of h cn cl. shcn,·ln~ f o ntnn e lle. 
of ll L esser Snlmon C n t fish froJn Darwin is s h o"·n us ~~"· a. " ' l t h its too t h-tl:tdl'l (4). 
}l'f" ''re ;') illustrates nno tl• er Lesser Snlmon C ntftsll (Pnr:trJus) f rOJu the Hu~henclen 
district, Q.ueensl:uul. Note the forked Cnils, n ncl, in fi"n r.- 1, t h ._• h ook-like jnints ctf t h t• 

rays in t h e tnll-ttn an~sn~in~ t-h e ser r n tecl s a1hws nf t h e clors nl nncl tle<•toral fin~<. 

being then c·o,·et·ecl o\'et· with ReYeJ·al 
layers of huge stones'" . lloweYet·, )11·. 
Stead found a matm·e fern a le, nea l'ly 2 
feet long, in 20 fathoms of salt wnter. 
off ~orth llead, Sydney. in )fay 19H-!. 
This is the ~onthernmo::.t record of the 
species, which is common in ont· nor1 hen1 
tivers and in Queensland; the female 
appears to ha,·e much longel' \'enh:ll fins 
than the male. J>t·obably this c·at fi sh, 

Rarely is it that the Museum workers enjoy 
such enthusiastic co-operation of the kind 
recently shown by Mr. A. A. Camet·on of 
Harwood Island near South Grafton. Every 
moment that this successful collector can spare 
is devoted to observations of the marine fauna 
of the coast adjacent to the mouth of the 
Clarence River. A great deal of the data and 
specimens collected has proved the existence of 
a substantial and previously unsuspected south· 
ward extension of tropical forms in this area. 

Crustaceans and molluscs are the groups in 
which Mr. Cameron has extended our 
knowledge of range and breeding habits, 
est>ecially the beautiful animals known as sea­
slugs. In life these have V<'t'Y gaudy bl'ight 

(G. P. " ' hitley. d e l.) 

like othet·R, i.· mignttOQ'-!o;Ollletimes eYen 
a eatfi s:h may look at a kingfish. 

ome of t he onth A m erica n <'H tfishe~ 
cany the eggs and yonug in a ~pon~~­
maR~ on t he lower ~m·fn ce of the bOlly 
or in "Tinkles: of skin but I know of no 
AnF\hHl ian case like th i~. 
Exampl e~ of ~•ll the sh'<1 1l~E:' t<ttfish 

l'eattnes mentioned in this cntide mn~· 
be seen nt The Ansh·nlinn Un, Pnm. 

coloration, combined, frequently, with fantastic 
form. Unfortunately such loveliness cannot be 
preserved so they must be studied in nature. 

Miss Joyce Allan, of this Museum, is at 
present on a visit to this locality. She will 
prepare coloured sketches of the living animals 
which will be examined anatomically later. 
Some of these animals are elongate and snail· 
like, but adorned with bright tllamentous 
ornaments of various colours and arranged in 
series. Otl1ers are round and disk-like, and 
have many patterns. These may have branches 
on the back similar to the ornaments on the 
previous ones, while others may have feather· 
like appendages on the sides. Colours range 
ft·om red to orange, blu f' or black. ~reen and 
yellow and other <'Ombinntions. 
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A selecti o n f r o na t '•H•n ty-six Cf!;(!;s ;nul young fish fro m t"h e ua o uth of n J.Utre n t S :tlmo n 
C ; ttfis h (Netnmn) ·fro m t h e R i c lu nond R h ·er, New Sou t h W nles. 

Popular Science Lectures 
For many years past the Popular Science 

Lectures delivered at the Australian Museum 
have been an important and attractive feature 
of its activities. 

These lectures, which are illustrated by 
films, lantern slides and specimens, are held on 
Thursday evenings at 8 p.m. on the dates listed 
below. There is no charge for admission. 

Two lectures h ave already been given. The 
first on May 15 by D r. C. T. Madigan, M.A., 
was on t he Simpson Desert, to which he was 
the leader of an expedition. Mr. H . 0 . Fletcher, 
of this Museum, was one of that party, and 
readers of th is MAGAZINE may recollect an· 
article by h im which appeared in the December, 
1939-Janua ry, 1940, issu e. The second lecture 
was delivered on May 29 by Mr. G. P. Whitley, 
his subject being "The Study of Australian 
Fishes". 

Other lectures of this ser ies w ill be: 
J une 12: "T he Social L ife of t he Australian 

Aborigines", P rofessor A. P. Elkin, 
M.A., Ph.D. 

June 26: "Film-making on the Rocky 
Seashore", F. A. McNeill. 

July 10 : " The World of the White Ant", 
K. C. McKeown. 

August 28: "Who's Who Among the 
Reptiles", J. R. Kinghorn, C.M.Z.S. 

September 11 : "Life Histories of Some 
Australian Butterflies", G. A. Water­
house, D.Sc., B.E., F.R.E.S. 

September 25: "Biology in War", Professor 
E. Ashby, D.Sc., A.R.C.S., D.I.C. 

October 9: "The Romance of Gold Mining 
in New South Wales", T. Hodge-Smith. 

October 23: "Wandering Through China", 
E. A. Br iggs, D.Sc. 

November 13: "A Museum Man in 
America", E. Le G. Troughton, 
C.M.Z.S., F.R.Z.S. 
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To the Red Heart of Australia. 11 
Er ldunda to the Macdonnell Ranges 

By A . M USGRAVE 

AT El'ldu ncl<1 Station we we1·e Hhown 
a C<lgecl c:oll ection of local bil·<.ls. 
I n on e eage were Home of t he 1·m·e 

Pl'ince8~ .. :-\ lexamha Panot:;; , PoT ytel is 
ale.r:audrae, beau tiful bil·d R with long 
tails, fil·~t rli scove1·ecl in 1 ~6:~ by ' Vatel·­
houl'ie, while on :\fcDon ~t l l Stuart's 
Expecli t ion O\'el'land to t he Timor Sea. 

l>t·N~rt Onks ~1'0\\'hag u c ur l•:r ld uncha 
Stutiou , C t•Ji trn l i\ u s tru l in. A bwn·: 
Ad u lt onks. Ri,:;ht : Youu~ onks. 

(Photos. A. Musgra,-e,) 

I n anothe1· cnge were Bom·ke l'anot.·, 
NeozJh ema uourki, ])iamoml Do,·e!oi, Geo­
phelia Cif neat a, and Bndge1·igm·~; in 
m10the1· we1·e R ing Xeclo~, Ha1'narcliu:-s 
barnarcli, while t wo C01·ell::1!'; (wh ite 
cockatoo-like bil·<l s), Kalwtoe ten'UiJ·ostri., 
and a :'lla j o1· ) l itchell, Kakatoe leacl-
7Jeateti, we1·e tied to perches. " Thile we 
wa ite<l fot th e tru ck to catch np we 'Yet·e 
tr(' .. l te<l to one of t he ma~nificent r-;un l:let. 
w hich a1·e so typicc:tl H fea hne of t he Red 
ne .. nt of the Continent, storm cloud: 
H~siHting, aiHl the b t ight <:tim~on st 1·eak~ 
}>ei·Risted n ntil we hacl made om· cam1) 
a bont a mile along t he I·oc-Hl. 

Between El'ldnncla an<l Heulmry 
Station we stopped to examine specimens 
of the Dese1·t Oak, Castw1·iua Decais11 eana) 
a tl-ee which ha~ been tlescl'ibed hv t he 
late Sh· Bal<l win S pen cel' a. 'one of t he 
most interesting and certainly one of tbe 
moRt pictu l'e que of t he hees of Ceutl-al 
A.ushal ia:: . In h is two- ,·olume wot·k 
entitled lr'anclerings ·in 1\ 'ilcl A .. n.<:t ralic£ 
(p. 53), be ftn ·the1· points out t hat "young 
plant. up t o n height of fifte('n feet, luwe 
exactly t h e appem·Hnee of enm·mons 
fnne1·al plnmes, a n<l at·e often met wHh 



THE AUSTRALIAN MUSEUM MAGAZINE. ------
S15 

in ln1·p:e 11111H~H,I·I'\, xonwt ime~ fonuin~ 
reg'uhll' plantn11o11~ wht>t·<' the ol<l e1· t1·eeR 
h;tnl b(lell hn 1·n t ont 01· died d own... " 'e 
(':lltl(.l :lC't'OSS SlH:h :1 P: I'O\' (' O f' 1 hexe c·ypi·e:-:x­
]tkt> 1t·e0s. :llHl tl ts h.-u·<l to <·on c·eh ·e tlw1 
<1 plcwt wi th h:n·<l :->piky foliage. SlH:h ax 
wt' fi nd i~1 i he jn venile exnmple~. c·oul<l 
lle\'t,lop tnlo <l 1t·ee with choopinrr 
pentlnlons l'ol i<1 g-e. 'rh e lH'<1nchlets h;-w~ 
,·e1·y long xegnwn1 x <llHl fom· bl'istly teeth 
au d thei1· g t·('yish t·ont>s lneaRnr e<l : in tw~ 
exa m pi es <"0 11 N·i <' <1 , :!- :! -~ inc·hes in length 
<11Hl l l - 1 J inehex in tl icunete1·. ' 

Henlnn·y Rt ntion on t he Finke RiYel', 
with H~. 1·e!l s:llHl hHl s <:hanging colom· in 
the Rnnhg-h1, \\'<l l-> on1· next stopping plac·e. 
About 5:! <lhot·ig inn1s of the A1·nntn t l'ib€' 
li,·e<l in hut!'\ 0 11 the sandhi11~ ne~u· t he 
Jwmestea<l. fo l' th e sta ti on pt·opel'tv i~ the 
meeting-gl'omHl of 1 he t ribe. a nd he1·e t h eY 
c-any ont the it· 1·it el-> a 1Hl initiatio~I 
ceremonies. Jienlm1·y ha8 the onlv cnmel 
mail in ~\n l->tnl lia , 105 mile~ fl-om 
Rnmnlea. t hough t lw station is onl y about 
98 miles f t·om .\lic·e prings. Henbnl'y 
i~ also t he siie o r the wol'ld-famoux 
meteol'ite CI·a{el'l->; Ulli time did not p e1·mit 
us to include ihem in out· itinet·a1·y. 

PaF;sing tln·ongh Gill's Station, 
managed by the wel l-known identity Bob 
Buck, we d 1·oye t lnough mounta inon8 
counhy, <l1l eYeJ··C'l1nnp:ing panm·ama with 
its Ya1·iations of 1·ed s, b1·own~ . a nd 
pn1·ples, a1ul wit l1 <·m·I·esponcling <:hangeR 
in the shapes of t he hills, fla t -topped , 
t·omHle<l, ot· J·ngf!,'e<l. ~pilling g1·eat 
l>onl<let·~ down theil· :-;id es 01· dotted with 
gt·een !-\pin if ex. g,·entunlly w e camped in 
the " •ate1'110nse Hnup:e about t wo mile~ 
fl-om the Owen Sp1·ings Station, afte1· a 
<lay in whic·h we ha<l been !-;atiated with 
<:olom·. 

'J' II I<~ ~Jl'J.(;.\ .\~T. 

.\tom· u ext c·amp, nhont two miles f1·om 
the IIerma nm;IJn t·g :\fi ssion. were many 
neRtf-1 of t he Mnlgn A ut, Po7y'rhao1l/is 
maC'1'0JHt8J H spe<·ie!'\ with a wide 1·ange. 
It WHK fi 1·~t cl e~c·l'i he•l by t he late Pt·o­
fe:-;Mo l· , Y . .:\J. " ' heeiC' J', from spedmen ~ 
C'oJlec·te<l iu 11w 1 ·~ ,-e J·ar<l Hanges, f' .A., 
mule1· 1he Hnme of l 'o l y r1w('hi.<; l ou{fipes} 
in the P r()(·. H . N()(·. 8 .. t ., 1 !Jlr:>: bnt next 

Nt•NC of C h e ;Uul~n A n t (PolyTiw c h is ntaero1•us) 
n e:tr Ht•rnt aunshur~. Cen tral Australia. 

(Photo. A. :\Iusg r ave.) 

yec.n· he altet·ed t he name to P. 11WCrOfJI(S 

owing to hi~ fit·st name being aheach' in 
existen ce fot· a nothe1· ant. Photogr~pl1~ 
of the nest of the ant were sent to Pt·o­
fesso t· " ' heeler. who l'epl·oclucecl them in 
hi ~ p:..1pe1· nn<l r ema l'ks: "I t appearR al8o 
to be ve1·y diRti11tt in its habits . . . 
instead of nesting- under stones, like P. 
femorata P. Smith, micans :.\Iay1·, and 
syclneyemds Mnyt·, of Easte1·n Austt-alia 
it buil<ls a beantifnlly 1·egnla1· CI·atet·, th~ 
ronndetl s nl'fates of which it t hatches 
with a l ayer of mnlga leaYes." \Ve had 
met with the ant and its CI·atel's on t he 
A1·C'oona ta blelancl, which extendR its 
n1nge fm·t he1· to the south. Sometimes 
g1·ass seed s ge1·minate beside the nest and 
g1·o,~· l'Onnd it, pa l'tly concealing it. An 
eal'l1et· account of this nest i~ rrh·en by 
the late Sit· Ral<lwin Spencer in l~is wo1·k. 
p. 103, in wh ith he says : "I hied to 
e~amine t he nest~ of two other specie~ 
of a nt ~ that m·e Yery chat·act e1·istic- of 
the wl~ole of the C'enhal a1·ea horn Ayet·'s 
R ock 111 t he south to the Bnl't Plains in 
the no1·th. One has the fo1·m of a mound 
npwat·ds of two feet in diamete1· a1Hl 
n.hout s ix i nc.he~ high , with a large c1·ater­
ll ke d ep1·e~s1 011 at the top. The ants 
m·1·a.nge a ~h i ek deposit of the Io11g, <h·y 
p hyllo<les of t he l\lnlga hee, so a s to cove1· 
~he dome .. They m·e a ll placed in a pel·­
fe<:tly l'£Hl 1nl ma u 11et· and giYe the neRt a 
vet·y <1 efi n i te H ppem·a n ce. . . . " 
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TO P.\L~J \".\LLKY. 

At thr w(:'sfe t·tJ entl of the )l issionaries' 
Pla in, wh ic·h l ifl!o\ he1ween the ::\lacdonnell 
Range~ to the uot1 h nnd the .J a me~ Range 
to the south, is the Luthet·an )lission of 
Hei·me:wnsbtng. ileyoncl the )li~~ion clown 
the Finkfl Rh·m·, you must p1·oceed o,·er 
sandy o1· 1·ock;v gi·ouncl to reach the 
famous Palm Ya lley, some 1:3 mile:-:. horn 
the l\lission. At the time of our ' 'isit. all 
the abOJ·igines of the mis~ i on with theh 
f<tm ilieH wete et1gage<l in making a roa.cl 
to the valley, and on out arrival at the 
working pm·ty Home miles down the valley 
we found om·. elves in a setting suggestive 
mol'e of a Biblical landscape than an 
A nst1·al ia 1l one. as camels, donkeys, hotses, 
an(l abol'igine. of all ages proceeded along 
the sandy track. F1·om them we got hor. es 
and n guide to conduct us to the palm 
g1·o,·e <l iscon~ J·e<l by the explore1· Giles 
in 1 7:2. 

On om· way we pas etl on om· left some 
amazing 1·ock fotmations; one, the Amphi­
t heatl·e, was ve1·y ath·actiYe, and another 
showed cm·ious bu11 e-like st1·uctu1·es. A 
solita1·y palm gtew at t he head of what 
would have been a watel'fall in rainy 
weathe1·, and near it was a huge wall of 
red rock. The11 we tlescenclecl a deep 
valley with the walls on t he nor t he1·n 
side towering up fot· some hund1·eds of 
feet, the lowet· ledges suppol'ting many 
plant~ called Cycads or )lacrozamias, 
Euceplwlartos ..llacdonnelli, while a few 
speciipens of palms wet·e growing among 
the rocks in the ct·eek. A mile 01· so 
fm·the1· on we came to an open a1·ea, and 
then t he walls of the g01·ge closed in; we 
were in Palm Yalley. Hete a g1·oup of 
palms grow min01·ed in some la1·ge I·ush­
line<l pools. The palm!=\ are few in 
nnmbet, but some were young and others 
we1·e vet·y tall, but all eombined to make 
a beautiful pi cture, with the red rock~ 
behi nd ancl t he intense blue of the Central 
Australian sky. The palm gt·owing hete 
is Livistona Jl/aricl>e, very similar to onr 
local Cabbage Palm L . australis, and 
evidently a sn n·iyal from a past which 
supported a much 1·icher fio1·n. 

rr he ll<:' l'lllclll11Hbllq.!; ) l iH~iOll lie~ 0 11 1he 
JHn·thet·n bank of t he Finke Hi,·et· at the 
foot of ihe K ir(' lwuff Range. A big 
monntH in 1·ising np ni the b<lck of the 
white bu ihl ings of t he ~-;ettlement c1·eates 
a feeling inspil·ecl by the well-known line~ 
"By ~ebo's lonely ) l ount::dn", at{ 
Easten1 Hentiment Htill fm·thet 
heightm1e<l when a few camel~ with t heh· 
packs ancl 1·idet·:-; pro<.:eecl lei!'\m ·ely 
towanls i.he mi s~-;io n. 

rl'he mh;sion itself, ove1· whieh we wete 
COIHlnctecl by it~-; head, Pastm· Alln·echt, 
is l::iituated about 80 miles f1·om Alice 
Spl'ings, and t he mission property 
embtaces an area of about 1,-!00 squ a1·e 
miles, which at 1n·e. ent canie~ about 
2,000 head of cattle. Aftet· the 19~6-30 
thought. only 287 ca ttle 1·emained out of 
4,000 head. The1·e a1·e a bout :WO people, 
including 110 children, in pet·manent 
residence in and about the mission. 
Pastor Alb1·echt gave us a few figures as 
he showed us round t he buildings, so as 
to give some idea of the magnitude of t he 
work of t he mission. Over £2,000 are 
required an nua lly to finance t he )fission, 
which eve1·y yeat uses 80,000 lb. of flour 
(wholemeal and mi xed ), 7,000 lb. of sugar, 

PnlmM, l . h •INtonn JUnrlnt>. in Pnlm Ynllcy , 
(:('ntrnl AustrnHn . 

(Photo. c. Carrell.) 
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Stnntlley C hn s n1, in t h e ltluc«l one ll R nnges. 
(Photo. C. Carroll.) 

800 lb. of tea, and a ton of soap, locally 
made; while three bullocks are killed 
every week. vVe were shown the garden 
neat his house in which were growing 
date palms, oranges, lemons and 
mandarins, of w hich last-named only one 
tree was bearing, the ft·uit being reserved 
fm· the sick. Wate1· is pumped from a 
spring some miles a way by means of a 
diesel engine to irrigate the ga1·den. 
\Vater is an important factot· in this arid 
tegion, which, in 1938, had only 585 
points. 

We saw the kitchen garden, in which 
4,000 cabbages ancl cauliflowers had been 

planted, but these had c1ll fallen dctim~ 
to some insect pest, e;lppc-11'ent1y the 
cabbage moth. At the Pastm·'x h?U!oie wf:l 

saw the pedal wil·elex~ ~et, winch hn~ 
helped. to 1·evolntionjze life in the 011t~ 
back. '~re wete also shown examples of 
ab01·igiual handic1·afts, mulga wootl 
boome1·ang~, walking Hticks, mats. 
wallaby skin 1·ug., etc., but as )It. 
Albrecht explained, bi s 1·ea~on fol' show­
ing them was to dispel tbe idea that the:> 
::.bol'iginal was unfi tted to do this da~~ 
of w01·k. It was ft·om this mission that an 
aboriginal, Albert Na~atjira, tl-aine<l hy 
a Victorian arti. t, )h. Rex Bathnhee, 
achieved quite a succesR wHh n11 
exhibition of 'vate1· colours h1 :\Ielbon t·uf' 
in Decembet·, 1938, fo1·ty-two of hiH 
pictu1·es being sold within ::. week f01· 
£140. 

The mission also cares for a floating 
population of nath~es who come in from 
the great open spaces fo1· medical hcat­
ment. Dul"ing the dt·ought many of the 
natives suffered f1·om the vitamin 
deficiency known as scu1·vy, and lemon 
juice had to be sent up from Adelaide. 

F inally we saw the school house, wash 
house, showe1· house, and lastly the little 
church, with its inscriptions in Getman 
<lncl Arunta. 

Having inspected the mtsswn we 
retraced our steps towa1·ds .A.l ice Spl"ingf\, 
visiting en 'J'O'ute Staudley Chasm, that 
amazing cleft in t he Uacdonnell Rangef\. 
\vhere we found cycads gt·owing as in 
Palm Valley. 

Next day I bade farewell to my hiend~ 
and boa1·clecl the 'plane ")Ioresby" for 
Adelaide, and within six hours of leaving 
"the Alice" I was back amid the gteen 
foliage of Adelaide, and all my joys and 
tl"ials of this bl"ief 1·econnaissance of the 
R.ed H ea1·t of Austtalia fading memoties. 
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Linked Destinies 
By E LI ZABETH C. POPE, M.Sc. 

I X every natural habitat there is a 
definite group of organisms which 
depend on oue another, leading a 

kind of linked existence, bound together 
by a gl'eat many interlocking rela tion­
shii1S. Among t he more obvious relation­
::-;hips are those which link plants and 
animals, or animals to other animals, 
11ecause they depend on each other for 
food. For example, a flesh-eating animal 
cannot live in "splendid isolation", but 
must have other beasts on which to prey. 
Similarly suitable food plants must be 
present before a herbivorous animal can 
live in an area. E ven these plants1 in 
t heir turn, cannot grow without t he 
activities of certain bacteria and earth­
'Yorms, whose job is concerned with the 
fertilizing and turning over of the soil. 

Xot only do these animals and plants 
depend on each other for food supplies, 
but their Jives are linked in a host of 
other ways. Thus flowering plants r ely 
mainly on the activities of birds and 
insects to carr y the fertilizing pollen 
grains to one another, and so the con­
tinuity of t heir species actually depends, 
in this case, on the pt·esence of animal 
pollen-car1·iers. Trees and shrubs offe1· 
shelter to many animals and even the 
individual animals themselves generally 
harbour a great many lesser fot·ms in 
their warm dark interiors. Some of t he 
intruders may be harmful to t heir hosts 
e1.nd "live on t hem", doing untold damage 
in the process. Others are not harmful 
and merely live in friendly relationship 
with the host. Sometimes host and 
' 'boarder" share the same food supply 
without affecting each other in any way, 
in which case t he relationship is called by 
the special name, commensaHsm, and they 
.-u-e . said to be messmates. It is not 

intended to deal wit h the broader aRperts 
of animal and plant relat ionships, but 
rather to mention some of the peculiar 
and intimate associations which may l)e 
encountered. 

Occasionally animals which appear to 
have no intet·est in common a1·e found 
sharing t he same home-they have come 
to some kind of working arrangement 
wl1ereby t hey see little of each other and 
do not interfere with one another's 
activities. S uch a "Box and Cox" type 
of arrang·ement seems to be in existence 
wher e the little N orth American Prairie 
Dog and a small Burrowing o,vl share 
the one home. The Prairie Dog forages 
hy day and spends mu ch time basking in 
the sun {hence its popularity as a zoo 
exhibit) , whilst the mYl is nocturnal in 
its habits. V\Then one is home the other 
is out on bnsinesR bent-one belongs to 
the day shift and the other to the night 
shift of the animal workers. 

In the marine world many cases may 
he cited w here animals lh"e side b~ side. 
one affording shelter to the othets ,·rith­
ont deriving any benefit in return. On a 
timber sample, recently t aken from the 
waters of Rose Bay. Port .Jackson, was 
a most amazing collection of anima Is all 
attached to Olle oyster. Immediately 
next tile oyster was a :vellow sponge tbe 
su rface of which wc:ts c·overed by Bryozoa 
or "sea mats", whilst r unning in and ont 
of the crevices were two species of crabs, 
a few bristle-footed worms and hundreds 
of amphipods (tiny crustaceans similar to 
t he sand hoppers and sand fleas to be seen 
on the local sul'f beaches). No benefit 
would be gained h:r t he nnwittin~ bearer 
of t hi · great loc:td and probably. in the 
long: r un, t he m as:s of orp:t-m isms wonld 
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become detached from its anchoraO'e on 
the timber ample by reason of it: own 
weight and sink to the bottom of the ba~r 
to perish there, choked by mud. · 

Hermit crabs, which protect the soft 
binder parts of their bodies . by wearing 
the discarded shells of mo1luscs, fre­
quently ca mouflage their homes by 
masking them with a g1·owth of sponge. 
The ln tter form~ an excellent protection 
by reason of its repellent smell and 
because t he ha1·cl, needle-like spicnles 
which form the supporting skeleton are 
unpalatable to other animals which soon 
learn to avoid it and so the hermit crab 
goes unmolested. By this arrangement 
the sponge, living normally attached to 
the one spot, is transported about and is 
thus possibly enabled to gain more food 
than before. 

An association where mutual benefit 
definitely accrues to both members of the 
partnership is found in the case of the 
corals and the tiny single-celled plants 
or algae which 1 ive in their flesh. As a 
by-product of t he life processes of the 
plants, oxygen is produced and is used 
by the cot·al which al so consumes and 
digeRts Rome of t he algae for food. In 
return the cm·nl J'H'Ocluces among its waste 
produC'tF; rer tain substanres containing 
nih·ogeu whi ch t he plant absorbs and 

(.! 

-------------------------

A n Atlal!l of the 1\lurine "'\Vorld. 
The h ermit crab, biding In ltH 
!Sh e ll, car~les r ound In bls 
shelly honte n mnl!lsh ·e yello'v 
saaonge . A n other c rnb, join­
hag the seekers after free 
trnnHltOrt, 11!1 l!leen occupying n 
hollow In the sponge. T h e 
tunnel lutl!l been " ·orn by the 
cnnstnut conaiugs and golng~o~ 

of t h e crnb. 

uses for its own purposes. Such a 
partnership, where the benefit is mutual, 
is known as symbiosis. Sometimes the 
partners in a symbiotic relationship 
become so dependent on one another that 
they c·a nnot live apart. Termites, com­
monly C<-llled "white ants", eat wood fibres 
which are quite indigestible and, were it 
not fot· t he p1·esenee of thousands of tiny 
single-celled animals in their gut, they 
would be in a sorry pUght. Their 
pt·otozoan partners act as "chemical tin­
openei·s.'' for theil· hosts, breaking down 
and partially digesting the wood fibres 
to a substance more suitable fot· assimila­
tion by them. In t·etnru for this great 
set·vice the termites provide food and 
ample shelter for their helpers. \Vben 
deprived of t he aid of the pt·otozoan 
partnet·s the termites die of starvation 
because they J1ave lost the art of digesting 
<'e1 1 ulose. 

Sometime. Yery complicated relation ­
ships exist between animals which are 
bound together because one is parasitic 
on the other. The Liver Fluke of the 
sheep, Fasciola. hepatica, is a splendid 
example of n complicated relationship. 
The adult flatworm inhabits the liver and 
bile ducts of Hs host, where it lives on 
t he tissues and ea uses a general lowering 
of t he con dition of the sheep, with a 
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tonsequent lowering of the wool prodm·­
ti.on. I•..,it~ally, in bad cases, the sheep will 
die. As IS the case with mo~t parasites, 
the life history is complicated and still 
one other animal host-a small fresh­
water snail-become!il invo!Yed in the 
chain of relations. Eggs are laid by the 
fluke and pass to the exterior in the 
faeces. Should these eggs be deposited in 
a swampy place. or directly into the 
water, they hatch and a Rmall swimming 
larva, the mil·acidium, emerges. When 
this larva encounters a fresh-water snail 
of a certain species it burrows into the 
soft flesh and feeds ou the tissues. In the 
snail the larva changes and multiplies by 
budding into nnmerons sma 11 individuals 
and these proceed through two 01· thtee 
furthe1· larYal stages in the life history, 
emerging once mo1·e into the watet· as 
thousands of microscopic, tailed, tadpole­
like individuals, the ce1·cariae. Each 
ce1·caria wriggles to the edge of the pool 
and settles down on a blade of grass a11d 
forms a prote<'tive sheatll a1·ound itself. 
llere it waits in the hope that it will be 
eaten by a sheep befol'e it perishes of 
exposure. 1\'hen swallowed by a sheep 
along with the blade of grass, the cercariae 
emel'ge from the cyst and make their way 
to t he liver and bile ducts of t he new 
host. This is indeed a C'omplicated animHl 
telationship, for not only are t~1ere the 
t·elations between the parasitic flatworm 

The Honourable Sir Samuel Walder, Kt., 
M.L.C., was elected to the Board of Trustees of 
The Australian Museum on 8th May. 

Sir Samuel Walder has had a distinguished 
career in the public and commercial life of 
this State. F or many years he has given 
generously of his time and organizing abilities 
in many activities. A prominent member of 
the City Council of Sydney, he served the city 
with conspicuous success as Lord Mayor for a 
term. He took a leading part in the arrange­
ments for the 150th anniversary celebrations 
in 1938 commemorating the founding of British 
settlement in the south Pacific. 

* * * * 
Miss Ellsie Bramell, M.A., who, in the Depart­

ment of Anthropology, had been a member of 
the staff of The Australian Museum since 1933, 
resigned early this year upon her marriage to 
Mr. F. D. McCarthy, also of that department. 
)VIiss Bramell contributed to the pages of this 

and its final host, but also a new element 
has been introdneed in the form of an 
intermediate host (the snail) whose 
presence is absolutely necessary h1 ordel' 
that the life cycle of the worrus may be 
completed. 

No one knows how parasitism has been 
e,·oh·ed in the past, but it seems reason­
able to belieYe t hat it arose by gradual 
Htages somewhat as follows. The relation· 
Rhii) might start as a harmless associa­
tion. where the partne1·s merely live 
together. Then thm·e might follow a 
stage where they begin to dine, as it were, 
from the same table and become com­
mensals. The visitot might then begin 
to compete with its pattne1· for food, and 
should there not be enongb food for both, 
then, pe1·clumee, the lose1· might hnn and 
begin to feed on its mate, thus adopting 
a parasitic mode of existence, so that 
what l.>egan as <1 Himple partnership has 
by t he keenness of that competition whi<·h 
we call the "stl'uggle for existence" been 
tln·ned into parasitism. All this i ·, of 
course, conjectm·e, but it seem~ reason­
able to suppose that the cOlu·se of 
events might haYe followed along these 
lines, because among animal relation­
ships it is p~ssible to . obsetTe all stages 
between partnel's which are completely 
independent of one another and others 
which are absolutely dependent on the 
presence of their host or associates. 

M.\G.\ZJNE from time to time and resul ts of her 
researches have been published in the Records 
ot The A:ust?·alian M·useum and other scientific 
journals. 

* * * * 
Mr. M. W. F. Tweedie, B.A., Assistant 

Curator of the Raffles Museum, Singapore, 
recently spent some weeks at this Museum 
examining our collections of crustacea. He was 
particularly interested in shore crustacea, 
especially the cr abs of the mangrove zone, and 
mantis shrimps. Apart from zoology Mr. 
Tweedie is also an authority on prehistory, and 
matters in this field a lso claimed his attention. 

* * * * 
Miss M. H. Hardy, B.Sc., of the Queensland 

University, was engaged here for some weeks 
investigating the classification of sponges and 
examining our collections. 
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Australian Insects. XIII 

The Earwigs-Dermaptera 
By KEITH C. M cK EOW N 

T HE earwigs form a very distinct 
order, the Dermaptera, although 
tl1ey we1•e for long included, with 

so many other varied groups, in the 
Orthoptera. That they have affinities 
with the Te1·mites (Isoptera) is indicated 
by the fact that a damaged earwig was 
once deseribed as a white ant. 'rhe group 
is not particuhu·ly numerous in Aus­
tralia, and some forty species have been 
desCI"ibed, 01· about a twentieth of the 
known ea1·wigs of the world. 

The insects are slender, elongate, and 
may be distinguished at once by the 
presence of a pair of stout forceps or 
•pincers at the extremity of the 
abdomen. The wing-covers are extremely 
shor-t, looking rather like a schoolboy's 
Eton-jacket, and the large flying wings 
haYe an extl·emely complicated venation, 
enabling them to be intricately folded 
into a small packet and tucked away out 
of sight beneath the wing-covers. The 
use of the fm·ceps is far from clear, and 
thete are a number of schools of thought 
each with a different opinion. It has 
been considered that they are employed 
in folding the wings and stowing them 
away; some think that theh· pu1·pose is 
the seizing of prey, while others have 
l'eported seeing insects impaled upon 
theil' points. Again, they may be 
defensive, and this is, perhaps, the 
soundest explanation, for, although 
incapable of harming human s, some 
species are capable of inflicting a sharp 
nip with theil- pincers if carelessly 
handled. Whateve1· t heir actual purpose, 
the insect itself seems to realize that 
they have a publicity value, for, when 
distm·bed, the earwig curls its abdomen 
up over its back and opeus the forceps 
in a thl'eatcning manner, wl1ile running 

for the nearest cover. I have had earwigs 
brought to me unde1· the mistaken idea 
that thev ~were scorpions ! ... 

That the eanvig has a bad reputation 
is widely kno·wn, and who has not heard 
the belief that the creature 'deliberately 
crawls into the ears of sleepers and 
gnaws its way into the brain' ? Despite 
its absu1·dity, t he idea still pe1·sists! The 
facts of the matter are, however, entirely 
lacking in such sensational features. If 
an eanvig ever did etawl into a human 
ea1·, the happening was pm·ely an 
accident, the misguided insect being in 
sear ch of a hiding place; the sequel is, of 
course, wholly legendary, and beyond the 
prowess even of an earwig-except, of 
course, su ch mythical species as that 
around which such folk-lore has gatheted. 
A very teasonable explanation of the 
name 'earwig' is that it is a cor1·uption 
of 'earwing', for from its shape and 
venation the wing ce1·tainly does bear 
some resemblance to a human ear. So 
much, alas! for popular superstition! 

The life story of the earwig is extl·emely 
fascinating and, although t he life­
histoi·ies of many of our Australian 
species are quite unknown, a generalized 
account of their habits will be sufficient 
to show its interest. By day earwigs are 
retiring, hiding in burrows in the soil, 
under stones, or under the ba1·k of trees, 
coming out at night to live their lives, 
feed, mate, and behave as earwigs have, 
no doubt, done since the ea1·1iest times. 
In its choice of food the earwig is not at 
all fussy ; it is practically omnivorous, 
and its diet ranges from t he petnls of 
flowers, o1· fruit, to other insects, living 
or dead. In captivity, I have found that 
the common shore eanvig scorns little in 
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T h e Ginnt Enrwig (Titanolubi~ coloN~eu), 
n nd the b euntif u1 Al»nchyul!l anstrn1iue. 

(N. B. Adam s, del.) 

the way of food, and will t hrive for 
several months on a very mixed rRtion. 

The female ea1·wi!!· is amonn· those rare 
• <' h 

mse<'ts which show some maternal devo-
tion. for t11eir eggs and young, not merely 
leavmg them by the way-side to take 
theil' chance as best they may. The ear­
wig must receive praise as a good mother. 
Deep in het· burrow h1 the soil she lays 
h~r egg~, to the number of some fifty to 
nmety, m a little heap, and stands guard 
over them until they hatch. Should these 
precious eggs become scattered in the 
soil, she will carefully seek out each one, 
and as carefully stack them up again , 
and resume her guard. With the hatching 
out of her children, the little mother's 
ca1·es do not cease; she watches ovet· her 
youngsters with, if possible, greater 
persistence. The little earwigs sl1elter 
under her body, peeping out f1·om between 
her legs like chickens from under the 
wings of a hen. At last the young are 
large enough to fend for themselves, and 
the mother, free fl-om he1· domestic C'ares, 
can devote her enet·gies elsewhere. 

The young earwigs, resembling their 
parents in all but wings and wing-covers, 

gro~w, moult t heir skins, and grow again 
until maturity is attained. From fou{. 
to six moul ts have been 1·ecorded dul'ing 
this period of immatul'ity. At first the 
forceps are slender, but they grow stouter 
with each moult, and assume their adult 
form with the last casting. 

One of the commonest and most wirlely 
distributed earwigs is Labidura 'riparia) 
which tunnels in the banks of rivets, 
c1·eeks, and the excavated tanks o1· dams 
of the pastoral areas. It is a light brown 
insect with the long and somewhat 
straight-sided forceps yellowish. It can 
usually be collected by splashing the 
banks in which it lives, with water, to 
drive it from its shelter. :rit(l;nolc~Jbi.9 
colossea is a huge black and completely 
wingless species, measuring over an inch 
and a half in length, with thick, blunt, 
finger-like forceps; it i s one of t he largest 
earwigs in the world. Perhaps the most 
beautiful of a ll eanvigs is Apachyus 
a.ustra.Ucte) nearly an inch and a half long. 
ft is extl·aordinal'ily flat tened, enabling it 
to hide beneath closely fitting bark on the 
tt·ee-trunks of the forest areas of the 
Dorrigo, New Sout h Wales, which it 
frequents. It is strikingly marked with 
black, brown, and creamy white. Many 
small and inconspicuous species are 
contained in the family Labiidae. 

The lntro dncecl Euroa1en n EnrwiJ.t" 
(For.flc uln nuri~n1u rlu )-~lnlt•. 

(After Ch opn.rd.) 
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A comparatively recent immigrant to 
this country is the European Earwig 
(Fo1·{icula auricular·ia), which appeared 
some years ago at Bombala, New South 
'\ValeR. It has now spread over a wide 
area in south-eastern New South Wales 
and is firmly established on the Blu~ 
Mountains. It destroys tlowe1·s, and is a 
pest in gardens and Ol'(·hards. The s-hape 

of the forceps differs matkedly in the two 
sexes; those of t11e male being stl·ongly 
bowed like callipers, but those of the 
female are almost straight, CUI'Vi11g 

inwa1·ds at the tips. It is an insect to be 
closely watched, fo1· it may become a 
pest of considerable economic importance. 
as it has done in Xew Zealand. 

Butterflies Attracted by Bri 11 iant 
· Colours 

By G. A. WATERHOUSE, O.Sc., B.E., F.R.E.S . 

IT is well known that some butterflies 
may be more easily caught when they 
are attracted to certain bright­

coloured flowers. In north Queensland 
such flowers as the common red Hibiscus 
are often visited by large butterflies as 
the gteen Birdwing and certain large 
Xympha lids. The Bh-dwing is also 
atttacted by bright yellow flowers such 
as pumpkin. Indeed the late F . P . Dodd 
had planted his gat·den at Kuranda with 
plants with bl'ight flowers so as to get 
a supply of butterflies in this easy way. 
On my '' isits to Kuranda I always found 
his gatden, which he kindly allowed me 
to use fo1· the purpose, the best collecting 
spot f01· the lat·ger species in the district. 

At Cairns I have cau gh t the large blue 
Swallow-tail (Pa.piUo tt lys.ses) by taking 
out with me an old and battered specimen 
and attaching it to a low bush. This 
species always flies f<u out of 1·each of 
the net, but any males within a distance 
of about 50 ya~·ds flew down to the bait 
to investigate aud so we1·e easily caught. 
On<'e l pinned the bait to t he top of my 
hat and f01·got cl bout H. J..~ater on I 
J·emar·ke<l to my companion that P. 
uf.IJ8iH'8 seemed to be ver y fond of me. H e 
told me to take off my hat and I would 
!-\et> t lw r·e<uwn. The fern a les of this 

D 

butterfly a1·e not attracted in t he sa me 
way, but are said to be attracted by 
bl'igh t 1·ed cloth or flowers. 

Recently when catching Ogyris 
ama'ryllis, a b1·illiant blue buttel'fiy, near 
Sydney I m entioned this to my friend, 
M;r. C. ~r. Wyatt, and wondered if thiH 
blue butterfly would be att1·acted by blue 
colours. He decided to t ry the 
experiment . He cut butterflies out of 
btilliant blue, brilliant ted and silver tin­
foil and climbed about 20 feet up t he 
trees around which t he butterfiie · were 
flying and placed t he baits there. He wa · 
·uccessful in catching several butterflies 
athacted to the baits, whereas on a 
p1·evious day on the same tree be had 
been able to catch only one specimen. 
The butte1·fties wel'e definitely attracted 
to the bait, but only to the btight ~·ed 
colour and not to the blue 01· silvet. On 
anothe1· day I watched his method. First 
of a ll the r ed baits wete placed within 
a few feet of the ground, then ~Ir. 'Vyatt 
climbed a tree around which the butter­
flies we1·e flyin g and placed baits there. 
They we1·e definitely a th·acted by the red 
c-md settled within a few inches of it and 
HO wet·e easily caught. Only males were 
caught in this way. Xo specimens wet·e 
ath·acted by the baits placed near the 
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ground and we came to the conclusion 
that the males do not see the bait until 
they are within about 10 feet of it. On 
the first occasion, several males were 
attracted and caught, settling right 
beside the bait; only one female 
approached the tree and she eventually 
settled on a twig about th1·ee feet from 
the bait and actually out of sight of it. 
So it is a moot point whether the bait 
attracts both sexes or only males. We 
should like to make further expedments 
with the bait placed nea1· to big clusters 
of Lm·amthus round which the females 
flutter and to test whether the bait is 
more attl•active to them than the dull red 
flowel's of the Loranthus. We propose to 
make fnrthe1· exp~riments with bright 
colours to see if we can attract othe1· 
high flying butterflies. 

Other L>ai t to attract bu tterfties h.1 
found in sap exuding from t_rees, d~cay· 
ing fruit and even decaymg ammal 
matter which attracts the males of the 
Purple Emperor in .England. Some of 
the rarest of the Indo-Malayan butter­
flies have only been caugJ1t when 
attracted by cattle dung. 

In tropical regions i~mense n~bers 
of butterflies may be noticed suckmg the 
moisture from puddles along side roads 
or tracks. They arrange themselves in 
regular order and appear from a dis­
tance like large flowers on t he ground. 
}lany dozens can be caught in this w~~· 
Most of the specimens of Paptlw 
pa1'matus in the Australian Museum 
were caught at Cooktown whilst tl~ey 
were sucking moisture from a drymg 
pool alongside the 1·oad. 

The Late Dr. F. E. Wall, M.L.C. 

By the death of Dr. Frank E. Wall, M.L.C., 
on April 1 the Board of Trustees of The Aus­
tralian Museum lost not only one of its 
members, but also one who linked the early 
days of the institution with the present time. 
Dr. Wall was elected to the Board in October, 
1926, and had always manifested an interest in 
the institution. 

His grandfather, Mr. W. S. Wall, and his 
grand-uncle, Mr. Edward Wall, arrived in New 
South Wales in 1840-more than a century 
ago-under engagement to the government as 
naturalists. William Sheridan Wall subse­
quently became curator of the Australian 
Museum; 1 his brother was the naturalist with 
Kennedy's ill-fated expedition to Cape York. 
Thus for more than one hundred years the 
family has a record of public service. 

Dr. Wall's interest in medicine extended into 
its public aspects. For his services in the 

t w. S. Wall was the author of A Histo1·y and. 
Deso?'iption of the Skelet91t of a .New Spet"pt 
Whale lately set up in the Aust1·altan Museum, 
Svo., Sydney, 1851. This ~as reprinted in ~887 
and 1891. It forms Austral1a11- Muse1tm Memotr I. 

preparation of a report on the public hospitals 
of the State he was appointed to the Legis· 
lative Council in 1917. He was made a member 
of the Board of H ealth in 1925 and of the 
Medical Board in 1939. He was also a 
prominent member of the recent Parliamentary 
Se lect Committee on Hospitals, Honoraries, 
and Graduands. 

Dr. Wall leaves a widow and a son, 
Bombardier I an Scott Wall, 2nd/ 15th Field 
Artillery, A.I.F. 

Probably Dr. Wall's greatest service to the 
State was his acquisition of the secret of the 
manufacture of the improved anthrax vaccine 
from the late John McGarvie Smith. 

McGarvie Smith made a deed of gift to Dr. 
Wall of all rights to the use of the vaccine 
outside the State and of all his bacteriological 
equipment. Dr. Wall in turn transferred the 
gift to the newly created McGarvie Smith 
Institute, receiving nothing but out-of-pocket 
expenses for a service the value of which was 
computed at the time at £1,500,000. 


