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e 0\ R J··no~T '0\" r•;R. Tlh• Rl'~t nr 1 rnn«'~'()Hter (Y-a11tlwmi::a J)ID'JI{Iict Shaw) is b~· Lilian 
l\t d1nnd lt Is one• nf a fWI"It·~ nr JHIH( cants IH!Htcd h~· the.' Trust<'es of the A ustrnlil'lll Museum. 

This showy llmw~· l'ah•t· takt•M il~o~ twnw from Its hlurlt and yellow ntnmn~e. in which feature 
1t t• ••m hl• lh• Rq:,..nt llll d, n11d 11 lA nlso ra llcd llw \\'nrtyfnre<l ft •om the pe<·uliar warty 
•• en • c••tw ••s whtll"h nc·c•ut· upon lh r hnn' aktn or iiR furr: whil(l th e st'ientifk uame 1J1Il'JI!lict 
muk c•omttarltHan o f lis lnc·•d f••u tiWrM with tlw fnnwd l'lllbroidt'rh~R ol' the ancient Phrygians. 

Th R••g••IH lton •r••alt•t• ts 11 hlnl of lh<' intC'I'iot', rnn~in~ from SonthCl'n Qu eensland to 
South Australia. hut rnnwl4 dnwn to tlw conat nt limrR under the influence of drou~ht or other 
unfn\'our·ohJc• c>onclltlons. 11 Is ~rc~:tt•lous nncl is lnn~cly inse<•tivorous, cntC'hln~ its food on th e 
wlug ns \\I'll ns Jlkkln~ 11 rrnm anHHl~RI t lw hlossoms. lt has tt plcnfmnt plaintive son~ of n 
h •w uot••B nnly. 

The..• hlrcl hulldB :t fairly lnrf.;.C' rup Ahnpccl n~st of horlc. Rortly li11NI. whirh is plnr<'d at 
'aryln,.; h••h;htli lu a rnugh-hnt'kl'd (•u rn ly pl. Tht' t>ggs t\1'~ V~'t'Y hNIIIlfful , two Ol' three in 
uumhe1 . wnrm liahnuu \\lth lnciiHtilwt r eddish s pots Ht the lorgc•r end. 
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The Percy Marks Collection of Opals 

FUI.I .ll\\l\1, tlw pe~ll'.' of tht' 
' J' I'II-.It I" ol 1 h1• \I lht'lllll Ill llllld<•t'll 
iV.t• I ht• cli-.pl.t,\ g:lllt•t it•' of the 

)Ill t'lllll lht• IIJiill displ:t.\ ha... ht'<'ll 
1\' ltltt\t•tl In a Ill'\\ Jm·:ttiuu. :111tl :111 

:tllt•lllpt lll:ldt• fu lll!lhP lh<• di,pJ:ty tPII :1 

' ' • · '·' n( I ltt np.tl In t lw ".\I :111 i 11 I h<• 
:-.,.· cot•t'', :--;n llll)ll'l''''cl \\:I" tht• \\t•JJ 
hn""' htm "' I 'Pl't',\ .\ l a t·k ..... jf'\\<'11('1'~. 
nf :-., •.tu~~· . \\ i I h wh:t I h:td IH'l'll :t<'<'nlll · 
pli .. J.t .J that thl'." lu•c·a mt• inf<>n• .... t<•d 
irnmt•tliatl'l.' . 

, ., ... ~. 'I" i ,•k 1.\' w t1 t>d tlw hI :t 11 k s in Oil I' 

tot·~ • a w I j 11 .. , a' 'I" i' 1.. 1.' p t'<'St•nf <•d 1 o 
lht• \I n ('11111 :t l'h:tt•tn inj.! :111d \;tln:lhl<' 
tullt•c•tiun uf .\u-.tt•ali;lll opals ''hiC'I1 not 
only •om)llc•tf'cl llu• tot·,r. hut nn~ntt•ttlc·d 
hnud nmt•h tiJP malt'l'i:tl "<' ali'I':Hlv . . 
pu •'H t•tl. In IIUildn~ thP dnnatio11, the• 
liJ•Jit I'X(II't".;"'"d tlw IHIJH' tlt :1l it wou ld 
lll'lp to f' l 'l'!l lt• intc•J'I' 1 in this hc•a ul iful 
. \ n ta·uli:tu ~·· • u .. lntu•. 

UIH' uf tilt• l't•sttl l of tJti, \\l•lc·oJIH' j.!ifl 
h~ that otn· •·oll•·r·liou I HI\\ I'OII In ins 
IIIRI«' I'in l fl'lllll t •\ 1'1'.\' op:tl flc •Jd ill . \ liS 

u ·nliu, fnt• J'l 't'\ iflll l-!1,\ tilt' <:1 :1\\ ill. ~l 'illlt'll 
lint·, uwl A lltlalltouka lh•lrJ ,.. ' ' <'1'1' uol 
II 'J IH'toit'Uit •d . ,\1" till' c·nllt•c·liwl ill us 

tl':ll!'s lite• fnll ran~e of colou1·s an<l 
p:tll<'l' ll s that h:t''' ' mad<• ih~ Amd t·nlian 
CIJI:I I f:tiiiOllS IJH' wol'lcl 0 \'1.' 1'. 

'l'ltis puhli<·-spirit c•<l adion of tlw tit-m 
nl' I'PI'c·y ) J ;~rk l" i s nll thr more w<'lC'omc 
as IIH• supplie:-; of op:1l f t·om AuFd1·alian 
fil'lds <11'<' dwindling. <le~ pit<' the fad that 
pt·i<·Ps :n·<• high. The ~\ ust •·alian hl<1d~ 
opal is tiH• mos l hc•anti f ul gem in tlw 
\\ol'ld. :111d l ,~iglttning H idg<', New ~ontlt 
\\'alt>s . is (lw only phH·c• where the• tnte 
bla ck opal is oht:tinP<l. 'l'lw prod udiou 
o f op~ll in ?\rw ~oulh ' Va les today isles~ 
th:tll otw sixth of what it wns in 19:?0. 
'l'IH• procl n d ion t'lll'\' ('. though sonwwh;l t 
it · t · <'~nlat·. is rapidly I'H lli ng. In not :o;o 
mnny yt•nrs h<'n<·c• it is likely thnt 1hi ~ 
flpauliful g-c•m will h<.> <>X<'CC'llingly t ' ;H'(l. 

Tltt•n. ind<•t•d. if \\0111<1 hr a <li ffkult ta~k 
to Jll'<':-if'lll tlw nnhll':\1 hi~tm·y of tlw opnl 
th:tt hn ~-; dotl<' HO llltH'h to lu·ing the nnmc 
of ,.\ lls( •·:t l i:t hrfm·<> I ll<' wol'ld. 

~l'lt{' !'oll<>d ion <·ontni nl'l fi(t,· l'irrht . ~ 

p i<•<·t•s. :ntd Jl<' l'h a p~ t h ()~(\ s prd mr ns 
showing" t lt<' •·a t·t• <"olon •·s and pnt t<••·ns 
or tllf' hind\ opn l fl'O III Light n in~ Hidg'P. 
~t·w ~ouHt " •n tC's. ~imilnt· tu thost• 8ltU\\ n 
ill lltl' ft ·outispi<'('t' . lll' l ' lht• most slt·il\ing. 
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though the depth of colou1· of the semi­
black opals of t he Grawin, Xew South 
\Vales, field i. hardly less pleasing. The 
Andamooka, South Aush·alia, semi-ti·ans­
parent opa 1, wi t h its wi<le colour patte1·n, 
conh'a ·t well with the les hanspm·ent 
and much mOl'<' closely patterned light 
opal of Coo l>er P ecly, South Australia. 
Among the Q11Pen~hwd opHls with their 
ch:uactel'isi ic irons tmw matrix at·e some 
from \Vinton ~howing colours not often 
seen in opn I. The d ifference betwe·en the 
lig·hi opal of White Cl iffs, New South 
W<1le~, and I.1ightning Ri.dge, which inci ­
dent a]]y pl'odnces both the light and the 
black opnl , is cleal'ly shown in some 
beautiful specimens from both fields. 
Lastly are the cnriom;, almost trans­
parent, O]H1ls which Hre found fillin g t he 
steam holes in an ancient (Tertiary) 
la,·a :flow at Tintenbar, New South \Vales. 

The whole collection has been incorpor­
ated with the exi!'\i ing collection , and is 
to be seen in a bay of the wall case on 
the . outhen1 side of the Mineral Gallery. 
Inc1uclec1 in the dilo;ph1y is a mnp of An·-

Dr. Ri chm·d Dehm , lecturer on geology 
in the Unive1·si1y of l\liinich, and Dr. 
.Joachim Schro<ler, Curator of the 
Geological "ollections, anivecl in Sydney 
on Ap1·il 3. They are on a journey to 
British India and Australia for the 
pm·pose of making a geological and 
palaeontological stn<ly of these countrieR 
for comparison wi th allied problems in 
the geology of Gennany. 

They have b1·ought. camping equipment 
with thetn, an cl in tend to travel by car 

t.rnl in c·nt out in polh;hecl wood wah t he 
opa 1 1 Ot<l l i t ies m a rke(l by an opal from 
the p;uii<-ular local ity. A photograph 
of th<> \Yhite Cliffs fiel<l hy the lat e E. F. 
P itimnnn, and one of Coober Pedy field 
by ~h. II. 0. Ji'let cheJ· give a spl endid 
idea of the ext r emely al'id conditions 
nncle1· which tlw m ine1·s wo1·k. 

A genernl label explnins that the 
wiclely <li sil: l'ibutecl minet·al opal consiRts 
of si lica a11.1<l varyiug mnounts of water, 
t hat is, i i is a hydrous .·ilica. The only 
ym·ieiy of impOJ·i a nee af-5 a gemstone i s 
the tn·ecions opal though the fir e opal is 
a 1so e11t. Th e colmn·s displayed by 
JH'<~ <'i ons opal :ne not <lue to any pigment, 
but t o ultnt-mi ct·oscopic c1·acks filled '"iib 
sili ('a and cnpable of breakin g 11p light 
ini o i1 ~ eomponent colour~. The two 
main v<nieiics oC precious opal are black 
opal a ncl light opal. the former being the 
m01·e n1lm1 ble nniety. The main factors 
rontl·olling t he Yalue of opal are the 
amonn i or rhe (red colour )' the pattern 
of i he rolon1·s, and the depth of colotn•. 

'J."'. liODGE- :\ll'l'H. 

t1u·ough parts of South ~\nstralia, Yic­
tol'ia, ... ' <.'w ..: outh \Yale~. and Queen -
land , to collect fo_-. il~ and data on 
shatig1·a ph icnl geology on behalf of the 
Bannian A <'a<lem y of C'ience ancl t he 
Unh·e1·sity of )hilli ch. The Commonwealth 
and tatc Government~ lHwe iufo1·me<1 the 
SeC'l·et;wy of ta te for nom inion Affairs 
that <1 11 poRsible fa cilities will be a c·co1·<.lecl 
to i he~e visitoJ·:o:;, who will be in Australia 
fo1· fom· 01' five mont hs. 



The Green-backed Mangrove Heron 
(Butorides striata) 

By K. A. HINDWOOO 

I
~ \ <ll·iom: p;II' I S of IIH• \\'<ll·ld lll:lll)' 

lli r tl s h ;l\t' had tht• Wt>l'll ·• .H:lll~l·m·t•' ' 
Jll 't · fl~ t·d mo tht•i•· t·ommun nanw~. 'Phe 

l't':t"OII i s oh\ ious, I hough 11ot :11 w:t,\'S is 
till' lt' l' lll wl'll ll ~t·tl , l'o1· quiiP a llntnht•t· of 
SliJIJlClSl'dl_r lll:tllj.!l'Cl\(' ll:lllllfill~ I" )H' rit'S 

:l l't' ju-. 1 :1" o flt'll fuuu tl in fon•s t l'OUitiJ·.r. 

. \ t' l\1 :111\ :111 :ll'l ': l n f lll<liH!I'tl\t'" l~ a fol'Pl-' 1. 
t'\.t't'IH 'ro1· :tn t•nt il'l' all"t' llt't' of g:•·ntll td 
~I'O\\Ih . l ·'o l · lull:tft•l~· fo1· tlw 11idnt·nlisl 
"''~~'" pi :H't'" a,.,. ~t· lcl u llt :--pnrlt•cl h~· ma11: 
t't' l' l41illl,\ ill :-t• ttlt•d tli s l l'i<'IS fi sht• t'IIH'II 
1111'11 oH'I' tht• .... ort lllud iu qll <''-' 1 of h:1i1. 
aud "Olll' lll illld .... "''<IlTh tlw h:tst•s of th(• ,.. 
tJ·t•t• .... fo1· u\...,1<'1'"· hut tht•"t' a c·t idt ic•" d o 
nul di .... llll' l; tlu• hit·d lift• 0\t'l' l llll<'h. 

" ' i1hi11 a f t' " 111 ilt'" of ~ydllt'.r ollt' ma~· 
uh~<'l'\ t• :1 I 1'Ul' llla 11~1 '0\ t' frt •q ll ('tl t i llj.! 
' Jit'<' it•s: this hi1·d i" tlu• <:l' t' t' ll ha<"kt?d 
.\1 :1 llgl'ln (' Jlt•J'Oil. • \ Joll j.! 1 h<• 1J \1 iPI l't'Ht·ht•s 

of th<' h:tt·hmu· ~l : lllgt'O\t' lll'l'Olls li\'<' ami 
hl·t•t•d, :tnd an• l i lwl)' (o do so fol' lllitll~' 
ye•: 11'.!'-.. " ' lt i I <' I h <'~' a l'l' no ( a hRo I ut(' 1 y 
('Oil ri tte•d I o m:lllj.!I'O\ C'S. OtH' i s almost 
('('t' t:till In oh:-<t'I'H' flwm th<'r<' nt any 
t inw of I ltt• n •:\1'. Hi nll" \ ' C'rY ·loH<' I :Y . . . 
rPlatPtl to o11t· .\l :111~1·m.- Jlr 1·on ncTIIl' 
Otroii J.dtuul lltc• tropit'al and f<'ll'lpe t•:tt<• 
t•t•:,!io n .... of llw "ot·ld. t holl:,!h t hry d o not 
'"~'"' to Ill' ""'' dmwl.r a-.sot'i:ll rod wi I h m a 11 
:,!I'll\('' :l" lht• . \ tt...,(I·: Jii:lll SJW<'i<'='· 

'l'lw -..h:qw. -.iir.t·. :t nd not a f(•w of 1 hC' 
ad ion" of I h(• )f :llt J.! I'O\ c• If <'1'011 su j.!gc•s l n 
Bilh•t·n. I ts Jrgs at·c• sho1·t. and fot' ~~ (t'lH' 

hC'J'Oil il i. 11nt al all gi'H<'<'ful. In g<'Jl<'l'al 
dimrn,ious il :tppt·o~i ll l:tiC's to a clnmrHiic· 
fu\\ I. 'l'lu• Jc·n~th UH'I'a ll j.,. so lll f' SC'\' C'n(rc•n 

indu•l-'; llli l-\ illf'IHdc·~ llu• hill , whic·h is 
ilu·c•c• it~c·l~t•s lnng. ~J'Iw fpnfiJC•rl'4 of thr 
ltc•:td and ltllc·h :tl c· l · c• t-~ 1 Ill'<' J.!I'C't'ni sh hlnt'k; 
llw wltill' t111·oat is IIHtt'l<c•d with hhtddsh 
fc•:tf}H•I'N. 'J' Jt c• I 'PHt or fhr lllldr•rpads Hl'l" 

clu~ooky g1·c•y m · ht·o\\ 11 . 'l'ltc> winJ.!K and hack 

:ll'<' tlnrk g loss,Y g 1·c•c>n. buf th<' c·olo lll' !oi of 
I hN•t• fpni hc••·s :tt ·c• s u<"ll 1 hat in a. :subdued 
light fltc•y :tpiH':ll' <l:tl'l\. gJ·<'y : in nnlight 
th t•,r l'c•fl('t'l n IH'au til'ul ~los!-iy· crl·ecn wiih 
n 11111 i l"h f in ge. ' l'lt c• 1<'1-!· a,.; a b t·i gh t 
0 1' : lll j.!(' ,rt•ll 0 \\'. 

'l'h t• Px t<•nsi \'C' ttliH1 fl:rl x of t•s t11a1·ies and 
lid:tl l' i\t' I'S :II'P lliii C' h f<t\'0\ll'('d by fh t' 
~I :lllj.!I'O \ t • 11 <' 1'0 11 . I n t hr poo l ~ l eft t)y 1 he 
f:tlliltj.! lidt• :tn cl :llnn~ th <' t·t•ed ~y c•<lir. of 
th<• ~ i l·t •:ull Ill<• hi1·ds fin d an ahu ndanc·c of 
.... h1·imps. Sllt :tll ti sh. and ('l'<lh~ . -xo p<H­
t it· lll:ll· lll t•I IHHI i s II S<•tl in JH'O('lll'i ncr footl 

h ' 
I houJ.dl lltt• c·on1111011 p1·ad i te is to fi sh 
f1·o u1 I h<' lllttd o 1· a suit<1hle half· 
stt hlllt'l'f·wd sll<tj.!. ' l'lt t' hun c· h ed appca ranC'e 
of iltt• b od y. foj.!c•tiH' I' with n lndicrnn~ 
t' llllllin~ j.!:l il. imp:11'1 s 1o flte hil'(l an air 
of nw l:lllt·holy :md J·t• m o l·sr : suc·h a n en·ed 
i s hc•ig-lt t <'ll<'d hy 1 he> lack of ll1 0 \' <'111<'1ll 

o(' (h <• IH't'l\: . \\'hi<'ll ilo; X() h(lhJ that. the b:l C'k 
of 0 1C' hc•:tcl :lp] H'lli 'K lo \)(' l'('S ting 011 th(' 
shouldt•t·s. .\ c·onst:tn( do \\·nw~ll'<l flicl• · 
ill :.! of 11H• t:lil i ~ noti t'<'<lhle nt ~111 1int('s. 
~o il I<' ~· c• :lJ·s :lg-o I •·c•m c>n"'hC' r watching 

nn ad ul t bi 1·<l fi shing- ;tH thr tide wn~ 
c·on•1· in~ a sand spi t. l'c•tTh<'ll on a pal'lly 
su iiiiH'I'gPd log, it wa~ waitiu~ f o t· any 
fi sh lh:ll might <'h:tiH'<' 1o pa~~ by. 'l'hc 
"n l c>l' wns tlwn only n frw inches: <leep. 
1'1'('.!'-.t'll fl.r th e> nttitudr of 1hc hil·<l he<·nmc 
IPn st•, lltt• ht•:Hl was 1hawn w(?ll into the 
shouldC't's and th r hocl)' fl att<'netl until it 
w;ts p~tt ·allt> l with th(;' w;lt£'1'. Expe<· tant. 
a i<•1·L and poisc•t1. the lfel'On waited. 
~uddc• ttly a11d with wonclct·fu] l'~lpidit)' 
out s hot flw javrlin lik C' hill ::ll'\ thon~lt 
l'<'lt •<t ~<'d ft·om 11 sl<'t' l ~t 1 ·i n ~. to hr with­
dJ·awtt ho lding a RI"JHil ·min~ fi sh. A I"Jlltrk 
:·ddc•w:l YK lll O\' t'lll<'ll t and t ht' u 11 fod una t <' 

ll sh d hm p P<'ll l '<'d hen d f\n;;;t do w 11 t h<' 
t l 11·o:~f of lla• hi1·d . l ~ i Rhin~ wnR ~oo<l. and 
I he• t·i si n~ t ith• h:td :t ll11ost ha If <'O\.<' I't"'d 
tlw ll t'l 'oll hl'f'OI'<' it flc•w to u twnrh.r spit 
in Nt'n l'<·h of l'\ llln llr1· f1·y. 
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Mangrove IIet·ons show great control 
when :fi~hing along the edge of a mnd·flat. 
On perceiving a fi sh o1· ~ln·imp, which may 
be seve1·al fee t away, they quickly make 
towa1·ds it and then a ct with extl·eme 
caution. One leg is raised and slowly 
placed in front of t he other; sometimes 
it will be hel<l poi. cd above the ground 
for as long as twenty or thil'ty seconds, 
then down it comes ever so slowly. All 
this t ime the body is gradually assuming 
the striking position ; at the preci se 
moment, out goes the bill and in comes 
the fi sh. A11othe1· way in which t hey 
catch fish is to d ive head first into deep 
water, though t his method is not corn· 
monly used. 

When commencing to build, which i~ 
dul'lng the month of September in t he 
Sydney di stl-ict, the bird s nse sticks about 
as thick as a lead pencil a s a foundation. 

_\ s i he ~i l'u cture progresses, the twigs 
become thinner and shorter, untH those 
comJH'is ing what may be t ermed t he 
lining aa·c no thicke1· than a knittin g 
needl e. 'I' he cent I'P of t he platform of the 
n 0~t is <lepresscd about an inch below 
the rim thns preven t ing the eggs from 
rolling ont in win<ly weather. The number 
of sticks in a n avet·age nest was found 
io be about 220. Normally the time taken 
in buil ding t he nest i s some two weeks; 
11ests ::n·e generally twel ve inches in 
<1 in meter, with some of the l arger tw igs 
p1·oil'lHling. Two main conditions appea r 
io <l ei et·mine the situation chosen by the 
birds- the suitability of t he branch or 
IH·an ches f01· ne, t placement, and the 
JH'esence of abundant top foliage to screen 
t he eggs or young from predatory bird s. 
" rhil e nests may be found nea1· t he cent l'e 
of a mang1·oye forest, others are built on 
the ou tet· hinge. at height varying from 
a few feet to thil·ty feet from the g1·ound. 

Genei·ally two familie are reared 
(1\n·ing- i he b1·eed ing-season. 'vbich con­
i inn eN 11 nt il JaHmn·y, when well-grown 
bi 1·cl~ of t he ~econd brood are to be 
ohsen·ed at the ne~t or in the nesting-tree. 
Somei ime~ i he same nest is used fot· t he 
secon<l c lni clt . N r sts in mangrove~ m·e 
admi1·nbl y si1 uni ec1, for s uch places offer 
the maximum of srdu:-;iou and protedion 
f1·om in i e l'fe 1·en ce in clo e proximit y t o 
good feeding-grounds. The sha1low wate1·s 
of the ri~ing and falling tide abound 
wii h s n itnble food . and there is a pleni· 
t nd e of c 1·ab~ on the mud-flat . 

The eggs of the )fangi·ove IIe1·on are 
ovate in shape and greeni. h-blue in 
colom·; they measm·e a little more than 
one and a half inches in length by one 
and a quarter inches in width. " ' hen 
first lnid the dull close-grained tn·face 
is ofte11 padly meared with lime. i hongh 
ihey soon become soiled with mud. The 
btoodiltg bird leaves the nest for the mnd· 
flats or shallow wai er. and whe11 ~he 
agaitt cove1·s the egg. t hey become <.li s· 
co louJ'ed wiih mire fl·om her fert; p<ldi cu· 
lm·ly ] !; 1his so when fee<l ing·g1·onn<l s ;ne 
11em· i he mou t hR o[ na now est n<Hi ne 
<• J •<\ek~ wllCI'C 111<> mu<l is nsna Uy , oft and 
clinging. 
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Tlu ·c·t• C' t!l!' apJ W:tt• to lw th e• u -.ua1 
1111111 lwt· la id: -..onw t iiiH'' f o ll1' :u·c• found in 
a JH'"I. t hongh I hi ~ i " \11111 " 11:11. The• fc•w 
l't't ' tl l'tb. tl\ a i l:w hiC' f1 ·om IIUI' I lu•J'II . \ u :-. 11·:11 i:t 
i t tt li c•:t l l' thn t I\\U <'J.! J.{~ '"u:llly f o l ' lll :l 

c•Jutc•h i n t h:11 Jl!l l' l o f lh t' t'UIIIim•JI I. 
\\'lwu .. t u tl _,in~ the• ha hit ~ of lh t> 

\J aii~ I 'CI \( ' Jlt•J' (I IJ j j \\!1 ..; fOillld (IJ:t( 

nu \\IH•n• in ti ll' litt•J':tltu·c· l 't'1:tl i u g to tlH• 
Jll't' il'l" h:td 1hc· 1U' I'ind of iu c· ulmfion ltc•c•n 

.,, a t<•cl. ' l' ht •n •roJ•c• i I ''Il l' IH't'C'HHn 1' .\' to 
cl i ( ' (J\ 1' 1' a pai l' «t f bi t·d -- lluddinJ!. ll llll'l, nu· 

t he•,\' \ \l' l' t• la id . :tll cl lht•ll . lt) cl.til ,\ 
( u l lh' III 'H I l o\\':JI'd ti ti lt' c•l u -..p of 

t lw t h it·d "c•t•k . :t ~t' t'1' 1 ;tin w h<•n t hry 
hat<"lu·d . 11 was found that tlw <'~!!~ arc 
la id o11 :llt<••·nal<> d:1y~. :n11l th:tl in<'uhn­
ti n n :tllllm;l •t•t·tai nly lw;.!ills with llr <• lny 
ill l-' Of (he• lil'!•d {'~~· :I S j ~ g<'tH'I'!lll,\' 
lwli <' H'tl to lw tlw t ':Hw with mu~t h<'t'o ll i'>. 
ri'IH' 1\no\\ IC'dgl' g l<':liH'tl iudi c·nt<'tl that the> 
p c> l'iotl o f i IH' IIhn t ion w:t :-< nnt Ill<' :-<:ltnl' 
i 11 :tll 1 h ,.('(' l'l-'~~ 0 r a d \1 1 (' h ' :-;n :1 du•t·l• 
\\:1 ~ lllflcll' 0 11 :l ~('('OIH I IH'S I . l11 thr lil'~( 

llt'l-' 1 t'\:l llliiH'd tlw JH'I'inds of ill l'll h:t linn 
n l' fht• 1111'l ' t' t·~~~ \\l'l'(' : ( I ) :..!;) dn ,\ ~ . ( ~ ) :..!;~ 
d:t) ~. 1:t 1 ~ ~ tln) s l'l':-.JH't' lht'1.' in 1hc> 
ot•dt' l' n f laying: :111d in the ~l'<'nlld m•st 
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Normal attitude of young· lUnn~trnve ll c t•cuas. 

(1) 24 days, p) infed.ile, (H) 21 clays. 
Thus it was apparent t hat thel'e is a 
lessening in the period of jJtcnbat ion in 
successive egg~ laid. This vc-nia1 iou may 
be caused by the bl'OO(ling bi t•d becoming 
more attentive as the tlutclt ne;,uet1 com­
pletion; in a11y case, it tend~ to eliminate 
the differences in t he sjze. of young bird s 
of the same nest, wh ich is most marked 
when four eggs ate laid. 

The early morning vi~its t o nests in 
search of infol'mat ion we1·e alwc:tys a 
sou r ce of great pleasure. A goorlly 
portion of the tracks t o both a reas of 

ma11gToYes whei'C• 0~g-s had he<'n m;wkecl 
Wilf' ih 1·o ugh bn r-h l a nd. <1ml. in p ~1 . sin g. I 
o[ten wc-1tch ed i lw h<'<t n lifn l Yellow-t ufted 
IIonpye;~1et·s bn thing <1 1 :-; nn l'i~<' among 
1he <lr\\"-l<l<l <'n 1eaveR of <1 !-;;tpling. Other 
bil·<l H 1 h <'t"<' W('t·e in p len ty <tnd in grent 
song, l'o t· i t wn s RJ)I'i ng, <llHI lll<lllY ltnppy 
memol'ie~ wrt·e p;ai h t>t'Nl by t h<' wnyRi (l e. 

An (;'XC1min a1ion or 11H\ ('lllbt·yn hdOl't;\ 
h n1dting ~hows t hn L i I is l_yin~ h'ngth­
wny~ i11 i hP ~h C' ll, whi ch position it lw . 
~1!-!~UI11e<l aft<' l' about. tWO \\'P<'kx of ilH'Ub:t · 
ti on. 'I'hr· llC'<'k :tnd hr<td ;lt•(\ lH'll( xh:tt'ply 
down\\'<ll·ds, with th <' b ill b<'fW<'<'ll Olt C 
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"ing nnd tltt• hnd~· aud pointiug upwanlx. 
'l'hP t'd:.!t'x of I to t h I ht• IIJIJH' t' ;t nd lmn•t· 
llt:tndihlt•s :tn• t•tllts idt>t·;thh· h;u·dt•tw<l· lhl' . . 
fnt·nwt· h:ts oil it tht> sm:tll. "hill•. l'O il l' 
:-.h<I JH'd pt·ot uht•t·:t tH'l' 1':\ ll t•d I ht• q!g·too t h. 
\\hkh t ·t·~ t ~ ngaius t llw h•:t lhPt·y intH't' 
llll'lltht•:t IH' of tltt' l'g'g. ~OllH' ( i llH' ht'l'ot•t• 
hatc·hiug thi s II Wilt ht•:tllt' is pil't'l'Ptl lty lil t• 
t•gg toot h. :lltd tht' young hit·d t·omnwtH't's 
to ht·Pa tht• tltP ail· t•o ttl:titwd lwlwt'<'ll lh t• 
illiH'I' s:H· :111d til l' fop p o t'( i011 of illt• s hl' JI. 

rl' lw l'g'g tooth. whi<·h is s iltt;t(<'<l Oil tlH' 
ht•lJd of th t' ((\ p hlunl ma tttlihlt>, i:tpl't' f.\ 
to :t fill<' point, :tlld , hi'C':IU ~<' of fhp 
poNil ioll of tht• hP:II I of tlw young bit·tl 
\\ i I hi 11 th l' t'g~. is tl i t•t•c·t I'd mot·P ot• h•ss 
tl)l\\ :11·tls :tutlunt" :11·ds. l<'t·o m tlw p osit inn 
of thP tcuwh intH•r liuitw of thP I'•'•' aft<•t· I'"\ ~ ~~ 

tilt' .'UIIll:.! ),it·tl Jt:t.., h:tll'lu•d, it would 
:-.t'l'ltl th :t t tht• :-.h:lrJI ti)l or tltt.• t''"' tooth r-r-
i ... nf t'tl ll"'idPt':tilh• :t..,..,ist:llll'l' i11 pt•t·fo r:lt 
in~ th i-.. IIH' tll lH':IIH' as the• hotly or IIH' 
illlpti..,ollt'd h i t·d -..lo\\ly l't'\Uht•...; oll t l~t • 
Ion~ :1'\i" of tltt• t'~g. 'l'ltp t·<• :tppt>:u· fo h <' 
t "o tl i"t i lit' I :t(·t io11" In t lw votiiW hiJ·d . . ~ 

"hl'll it i" h :t H·It in ~. F it·s ll~· . tiH' tap 
ng:till ... t t in• illtl('l' \\:tll or fltp ('g:g:. mainly 
t'otH·t• t·nt•d with tit\' <· utling of th <' 
IP:tlht•t·y nH•ml)J':lll <' hy tlw ('gg tooth, :tnd , 
"'l't'OIItlly. :1 p11slt ing 0111\\ :t t·ds hy lh <' t• tll it·r 
Plld of th(' hilL tl' hi s l:tll<'l' 1110\t' IIIC'n( I ha\'C' 
W:lti'Jt<•d: it pt·ud tH'l'" :l !'I'IIIH'hillr{ SO\ltHI, 
not \t' l '.' :tppnr('ll( lllllt•s-.. n tH' is n•1·y ('lost• 
tu ti ll' l'):.!g'. (':\ tl . t' tl hy ti ll' lllilllll(' rr:H' t \11' 
in~ or tiH' C'g'~ )o.lwll. .\ s lH'('\ iuus ly s l:t( P<l. 
tilt' 1'1111 of th \• lll :liHl ihlc•s al'(' rut·ni shed 
\\ilh :1 h!\l'd ('0\l'l'ing. clb.tind rt'olll 1hC' 
t•~g tuuth , and it j,.. hY thi s uwan " that tht• 
hill i-.. 11'-t'd :t'- a h~tll<'t'ing-1·a m :lg::tinst 
OH' -..Jtpll. ( 'olh<'<JlH'ntl)', :tN th<' hody 
mtatt•. huth tlw intu•t· soft , hut tough , 
lining is t'lll :lltd I h<• c•gg fl ':t C'I ured, until 
a (';lJI 01' f)t p lop pot·( ion or (JI(' c>gg: lS 
t·c•lc•awd . 11 :t t t'lt i 11 g il-. tlwn t·ompl<'t<•d h)· 
tJ IC' hiJ·d Jlll'-hillf.{ iiHt'lf Ollt or fhl' IO\\'C'r 
)Uil ' t of I hP s lu•JJ wi ( h i ( 1'\ rf'<'l. 'l'h t• PX{t'll f 
o r I'U( :If ion \\ i ( lt j 11 ( ht> t•gg Ill mil IH' a JtnoRt 
:wn "('"'I'('('N, rot• j 11 mos t c·aH('H I ht' Hhrll 
ilo\ t'll f t'O IItpJc•lt•Jy 1'0111111 :111d JII'C'sc»ttll'l H ll 

tlltc'\t'll St'l ' l ' :t(Pd :IJI)IC':II':Ilii'C' . 'J' Iw ('tn p fy 
~lwll · arc• IIH·a·c·ly pu~o~ ltc'd m·c• t· t he• xi de 
of the• lli'Ht lty Ott• ud ull hird. \V it h 111:111)' 

ut ht•r t<~ JH'l'il •o.; of llit ·d ~ tlw ~llt'll s arc• 

t'Ht'l'i{·d :-\O il ll' dis lanc·<' from the nes t. 'L'hc 
linl(' tak<'n hy lh(• yo1111g lle1·on in 
<' lllt't ·g- i n~ ft ·ont tltt• xhc•ll is probably 
st•H•t·: tl hoiii'H l't·om tlw tinw i t iR first 
pipp<•d . \\' hilr lh l' young lJit·cl L· quite 
llltl'OII ioil' iOIIH Of what i( if.\ d oing, it (re· 
<J ll(' llii,Y II (((' I'H !-\O f( ('I 'O:JkS Within the (\gg; 
tltt• :tllt' lltpf to t'IIH'l'/.!'<' from the <'gg gives 
I ltP intpt·t•:-;s ion of a dc"pc t·ate .·trugglc. 
\\' it lt t h<• d onH•:-; t it· fowl I he time taken 
in h:tlc:ltht g iK said to he :-;omc fi v(l o1· 
six hout·s, :tlld ill the• ('<lf.\(.1 or the Amet·iran 
l•;ng-lv, a muC'11 lnt·~l' t' bird, as long :Hi 
t'ig ltlt•t'lt huut·~. 

'l' ltt• yo1111~ hi t·d s a t·c• <·ovc• rr<l with g1·ey 
down l'ot· 11 irH' o t· i<' 11 dnys. Fratlwrs t hen 
ht>g iH to show th1·nugh the' clown. and by 
(IH• t'lld of fht• third Wl'{'k arte1· hat ching 
t u\ t> t· most of t lw hocly. \Yhen the young 
:ne• fit·s l ltntdl t'd th r pai·C'nts n1·c mo. t 
a tt c•1t lh1• <tntl sc• ldom lran• the ne. t 
1111:tt tc•Htlt'cl. \\' (• 11 g-t·owH nestlings are 
ll'fl mudt to thc•lll :-\'ln•s CX<'<'Pt at f ed· 
ing t iuws .. \ l lh <' :1 pp1·o;wh or an inh·ncler 
th<·.r "ill adopt thr prott•<· ti Ye. or t·athe t· 
ohlill'1·:tlht'. a tliludr rommon to all 
ltt•1·ons and hill <11'1l l'l. :\o m~1tt r· from 
whic·lt dil't'<'li on lhr y a1·r <lppt·oarlH.•cl. ihe 
hit·cl "' \\'i ll f<H'<' lht• intt·utl<•t·. The bod.v j · 
s1il'l'c• tH•d and n:lt'l'O\\'Pd, 1he nrck 
<' l ollg:ll<•<l :llld ill<' hill voinl cd npwanls. 
I t ~'<' ' ' '' <'~ no JHII'JlOK<' if one cit·C'le. the 
lle'HI i Ill! lt'<'<': lit • hi t•c h; move r ound al. o, 
<.,.,.,. so ~l o w I. •. .\ l wny~ the . tl· ipc<l 
fc•a th t• t·l'l o f lht• tH•ck <tn<l bo<l.v face t he 
itd t·ud c• t·. 'l'hi l'\ a ·lion fi1·s t appen1·~ wh<'n 
t l l<' ymtng HI'<' Nix tl:t.rs old, though it 
tl ()('H 110 t ht•c·n Ill(' tl 0 Ill i 11 :t 11 t 11 n ti I t h es a l'C 

t<•rt days o ld. 'l'h<• <'.\'t•s of the birds nre 
so Hifuat<•c1 that IIH'Y hoth look towanl 
t hr onc·om in~ d i st u1·h:1IH'<'. Xot hing lcs 
lil•<' n hil·d <·a n IH' inwginrd. and no <loubt 
th e• young hit·ds <'~<.·ape' th e• ntt<'ntions of 
Ill:tll,Y pos:-;i hl<• <'IH' llli <.•s hy Utis mrans. Old 
hi1·ds \\'ht•n hi'CHHliug nlso use thi~ t·usC'. 

Rhould ~111 i 11 t t·ud<'t' appron<·h too 
C'IOHC' ly, (h(' ,)'OIIIIg birtiR, artcr the ilg'C Of 
fill '<'<' WC'<' kiN, \\' i 11 11111 kc• for t h ou t <'l' Jllll'tR 
of t h<• 11<'!-\ l i ng t t'<'<'. fol' t h<')' n re adept 
C'li nl h<•t·s; i f rtll' lltC't' dis tnt·hrd, the)' will 
HO IIH'ti lll ('K dt·op into lh <• wat<•r, Ol' to the 
lltlld illld llt:tl\ (• on· t•:tf ht•t· <·lnmsily. for 
lht•y ill'(', 111-1 ,Yl'l, \lllllhh· t o fly . ort(.'n 
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they will jump from one branch to 
another, making use of their wings as a 
upport, also the head and neck by hook­

ing it over a convenient branch. The 
most vigorous shaking of the tree will 
frequently fail to dislodge them, so strong 
are their feet. 

The curious observer must ever be on 
the alert, when investigating the home 
life of herons, lest he receive an 
unwelcome ''baptism", for when unduly 
p1·ovoked or even when only slightly dis­
t urbed, the birds regurgitate partly 
digested food. This action is not without 
its advantages, as i t gives an insight into 
the contents of the stomach, knowledge 
which could not otherwise be obtained 
except by Glissection. 

Between the vi~it, of the parent birds 
the nestlings loll about, preen their 
feathers, stretch their wings over their 
legs, or scratch their heads. Occasionally 
they utter soft croakiugs like "Toe-toe­
toe' and rapidly vibrate the lower 
mandible and loose ::;kin of the throat 
especially if they are hungry. On espying 
the old bird approaching, they crowd to 
the edge of the nest in anticipation. The 
parent is not up~et by their seeming 
hunger, and her movements are unhurried 
as she makes her way from branch to 
branch until the nest is reached. 
Immediately the impo1·tunate youngsters 
sunound her and attempt to take hold 
of her bill. 'l'he actions and excitement 
of the young birds appa1·ently stimulate 
the feeding inst inct. Soon one of them 
will grasp her bill, which she turns and 
then quickly 1·egurgitates a souffte of 
part ly digested fish or crustaceans. One 
bird I was hand1ing, and whose age was 
thirteen days, ejected thirteen small fish, 
mostly mullet about an inch long, and a 
mangrove crab. 

The food of very young birds appears 
to be given tb em in a partly digested or 
fluid state, but, aR i hey grow older, it is 
more or less undi gested and larger. On 
leaving the ne~ti ng-tree the young 

heron~ sheli ()t• ill the mangrove::; for a 
month or more. He1·e t hey at·e fed by 
thei1· pm·cnt and taught the at·t of fi ~hing 
for a living. P1·obably with the :first 
brood this instt·uction i done by one 
adult only, fo1· the other bird is occupied 
with a second clutch of eggs. In .January 
immature bh·<l s of the first brood, dis­
tinO'uiHhe<l by 1 heir ~h-i peel appearance, may be Reen feed ing in shallow wa.ter 
01' nmono· the pools left by the fallmg 
tide· but they at·e still awkward in their ' . movemen Ls, lacking t he :kill of the olller 
birds. 

Adult birds are n1ore in evidence 
d urin<r 1 he bl'ee<liug-season than at any 
other 

0

time or the year. It is then neces­
:->ary for them i o :eek food for their 
'"OUllfY continuously dnl'ing the day. "\Vben 
· ' 0 the cares of ne ·ting ~ne oYer they keep 
much to the mangroYe · or other heltered 
places and, except when the tides are 
.-uitable for feeding on the fiats are 
.-el<1 om seen. 

A cel'ta in r es11e::;sness of spirit no doubt 
cause. some of the ~Iangt·ove Ilerons to 
wander f1·om their b1·eelling haunts. 'l'his 
can scnrcely be (•on it1et·ecl a migratory 
movement, for .many birds remain jn the 
one loculi ty tht·oughout the ye<H. ~Iostly 
it is the young birds t hat more about. 
Some years ago, in the aut umu n nd. 
wintet· months, a few l\IaugJ·o,·e Ileron. 
wer e to l>e observed u11tler the old cargo 
wharf at 1\[auly, which was certainly an 
unu. ual p lace to find 1hem. 

l\Iang1·ove , apnrt ft·om 1he en•r po8sible 
pre. enre of l\Iangt·oye ITe1·ons, are much 
frequented by forest bird. clm·ing the 
breedi ng-s<'nson. llc1·e they find greater 
security f1·om molestation than on tlry 
land. 'l'hu !'-i, <lespite the ~light <liscomfort 
of squelching mnd. sandflies, and 
mosquitoes, bird-lo\'ers will find mnd1 to 
interest them in t he~e unfreq uented 
places. l\Ioreover there j~ about a patch 
oC mang1·ove:-; nn atmosphet·e tha t betomes 
irre~i:-;tiblc i.o those who l'enl izc the 
knowledge that cnn be glt)~med ft·om 
with in it s rathet· gloomy exterior. 
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Aboriginal Drawings of the Carnarvon 
Range, Queensland 

By N . GEARY 

T llE \t r n;\1'\ 0 11 l{ ;tll~L' is :tbo u t 0 11 • 

hu rlt1r t•d nnd lirly 111 i l es rt orth-wcs t 
of Ho rr w. Q ut>e uslaud. ;\till l'i st>R t o 

n height nf allnu t thrC'P t holll"lltHl li \'' 
h un tlt·ed ft•t•t. 1;-utn t · i\t•t·~ h:l \ C thl•i t· 
SO\IITC' ill th is n t rtgt•. 11:\ ll H'Iy, lh<' l>:tW:'Oit 

nnd ( 'omt~t. whi ·lt fluw i n to th<• l'at·i!ir 
t kt':lll. <lnd t lw ,\l nt·;utoot ;tttd \Ya n t•go, 
tr·ihu t:nit>s nf t he• l htl"ling. I h:t\' t' r·c•c·c•n tly 
made n l r·ip 1hr·n u~h lh<• lil t lt• krtown 
)llH'1ioll o f this l';lll;.!<'. p:li'IS \\' )tit"h :ll'C 

st'ldcllll \'isi iC'd <'X<'<' PI hy J><'oplc• li\'ing on 
~t :llion" i n t ht• 'kinit,r. for· t lll'l't' rtl'(' no 
r ·und~. on ly h r·id ll' t t ·:t<· l• ~. 

The• ht•:ll l :-: tm·knt<\ 11 of .\ lou tll .\ lo tr;\t 
~l:ttinn \t•r·.r l•indl_y oiTt•r·c•d to t:lk C' JIH' (o 
"-t'H'l':tl t 'H\l'~ nnd nhm·iJ,!in:tl hur·ying 
plaf'P"-. and. t hnnks to h is :-:ki ll c•d bttl'h · 
l ll:tll:o-hip. I W:t<.; ahlc• 10 \ i ~ il lllO!:\ ( or th 
pl:tl'(·~ in my ut i l ity lt 'llC'k, :t l t lw ugh Home 
had to IH' r'(':H'ht'd on fnnt. 
Mo~ l o f th r high prn kx ar·r co tnpo~<·tl of 

ha alt, and th(• inlt• t · ,·r n i n~ c·n11 tli ry h; 
c·nrHJHll'atin•ly fluf c11· UtHlnl alin~. w i t h 
·nHch,tonP lllun·~ r· ts llt J.! ;tb t·u pll y to 
h(•ig lt ls of f ou r· tu ll\r h un tl rC'd f t•(•t. :-4ontc 
or t hc"•C' hlurf~-< may lw <1" llll t<'l t :~s n mil 
ill C'i t'l'U 111 ft• t'P IH'(' :.11 I hr ha:-;r , o ( hC'l'H o nly 
:t fc•\\ hu ndt·••d y:ll'dl'. 11 is i n l it e·~ 
t-und ... l oiiC' Jllt'~:ts t ha f t ht> <'<H'<'s lta \'r hren 
fm·rtwd hy WC'a tiH•t·i n~. and i 1 is tlwr·e 
t hn l t hl' th·awing~ HI'<' found . 

l-i t t·it·t ly ~J H':tk ill~, th<·.r ar·c• no t d r·aw· 
ings in P \'P l')' c·asP, hu t 1-\ ilho uC' It r.· of 
hand~. fPP I, or o tlw r oh t'C'd!-\ w hi c· h a n ' 

• I 

plttt'l.'d un the t·cwk a nd o n t liJH'd )) y II W:IIt R 

of hlm\ in~ u fHl\\dPt' o n (o the Ht;r•t•on nd 
i ng 1'\ tt rfan~. In p:n( s o f lht• JtHHtn l ninH 
thc•t·<• a1·c· to lw fo ttn cl t'nHud ~I O I H'H whic·lt 
loo k li kP it·ou -.; fo rw. " !Ju•n (hN.w <II 'C' Hpl it 
llu-y :t l '<' found to c·o11t a ill ~ • ' " ''"fin 
fiO\\ ciPt'. n:-:n:tll \' t'<•d or pink in <:o lou r , 
llu t MJIIH ' I i uw~ ,, t•ll o\\. ~P hi ~ odtt·t•o tt l'l 
pow«Jc.•r i"' Jlli ~ t·d "ith H:t l i va in 1ht• mo uth 

<llld th t' ll pt·ojet t e1l on to t he r ock sur· 
fa ('<', :t~nin :-:; t w hi<- h a hnnd , f or example, 
ha~ lwrn p l:H'rd wi lh i he fi ngers out· 
:-:p rc•a<l. 

I a m son y to say that I was unable 
to fiu d any a})o a · i ~innl r ctnnin ., for the. e 
had hrrn 1'<' 111 0 \'N I a ncl <leslt·oye<l. The 
~: ttHl l:' t o r H' o u tea·op ku owu as "The 'l'omb." 
had ]W l'l l.:l Jl H :l hundr ed bnt·ia l hol e , lJu t 
no\\' thNw ar·t• a ll Pmp ty. Th ese hole.· ;.n e 
fornw d na.t m·all y in tlw face. of cli ff: o r 
i n ean~ walls: 1-iom e :1 1'<' quite ·yli ndrjc~ll 
in :-: l r:t pl\ a ncl ma y <•x tend ten or twel ve 
f<•t~( i ll to ilw l'O<'k. TIP <l iamcter or the 
opt•tt i 111-{s ,·,u ·iN> ft·om eighteen in chc io 
t lt t·c•t• fc•c' l. .\ uumh<•r· or t he. e hole. ~ till 
<·onf<ti tH•d I lw st i c· k R on whi<'h ih c bod ie~ 
had hP<'" l:lid ' '"d hy t hr look of them 
they miJ!hl h:trc h<'rn 1hfl r·r fo r· ·eninl'i e:-;. 
.\p p:u ·c•nt l_y the sa uw kincl oC wood wa 
<tlwa y~ 11 H<'( I. I I iH ft·om n i r·ee which 
~ ~·ows i 11 t he Jl t' i~hhoH t·h oot1 , a nd i. <"n1len 
by t lw ahol'iJ,!i m-.· booyooroo; it· iimber 
i~ \'r t·y hal'd and tlnl'ahlt•. The bod ies 
\\'(')'(' ;11\\'<l ,YH \\'l'<lpprd ill 1lt(' lJark Of thiS 
II'C'C', honnd t i gh t ly in ilw mmal t· roucltin g 
po~tm·C' hy l'm·cl:.; mad e f l'O lll human hair ; 
I found p01·tio n x of this ro t·d in the bu1·ial 
ltn lc·~. 'J' Itr pi rc·e:-~ of wood had been cut 
in to lt· n ~t h s hy lh C' URC of fi t•c . a mu ch 
c'nsir t· mc·l hod thnn the employment o f 
s in 11 c I om a b H wl\ H. 

rl'he o h.i r <•(s dr pici t•il a l '(' \' tll'i ous. ln 
o llC' i nRI a ncc> <l whole human fi g ur e wns 
ou fli twcl. hu t i t wax too WC'athcr··wOt'll i o 
ht• t'<'pt·odu <'rd in n photogt·nph. .l)l <l ll)' 

wrn )wll :-~ :\1'<' ~h own :wcl 11H' fre t of 
,·:u ·iottR ani mal s; in one photoo-raph a pn ir 
o f fwngn r·oo'A frc•( is AhOWll , :1}0 11~ with 
hunw n hullcl x, :t1Hl a t th ' n1r<llH'<' to onc 
of tlw t':l \' ( '1"1 iH whn l npJWnr·s to br llo1·tion 
o C <t fi s h in I! nrl. O n p01·t i on of u !SHH d · 
xton r w~tl l :\I'C' tl't·nov('s intlic·nt i rw wlw 1·e 

'"' '"' I lt C' n hol'ig i Ill's sh:n·pr nNI Owi I' n x<'~"· 
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A boriginal design, Cnrnnrvn n 
Rnuge, Q,ueeusl:nul. 

P h oto.-N. Gea.ry. 

S ilh tlu <'t te1< or nhorl,;inal 
hllndl'< nutl flutll e tn c nt ,.., 

C nt·unr'\' (HI Hnn~e. 
Q.u ceu Ninnd . 

Ph oto.-:\'. C: c·ary. 
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Australian Shells 

M it res 
By JOYCE ALLAN 

I 1\ tlw JH'l'd o us al'ticl P on .Aus lr:1lia.n 
hell s, an illu~tt ·at i on o f n whelk-like 
hell , T"ol cma cocltlid i um, a ppcnrcd 

ou tb tit-s! page of t he ~u t i ·1 , hnt unfor ­
tunat ely the ~Bio rt nt<'Ollnt o f i t wa ~ not 
ind uded. lh·h, fl y th i. RJ>Ct' ies, which 
br lo ngs to t h family \'ol t•midac, is a 
' ' t' l 'Y ~olid X cH·1 1H' rn 'r eniiory ioihcll a bout 
f out· inthc · long uncl di s tingui sh ed by a 
row of s trong JWtlnlrs ronnd ':l<.: ll whod 
ju ~ t below the suture. )Lr. MellHnn·ne 
" ':ntl r c<·rn l ly round nnmh(' l's li ving 
toge lh t•r in lh<' HIH II~t·ovcs ~1 t D:II'Win. 

;\IlTH l•iS. 

'l'he MH l' t' . form onr oC f he ln rgc:i and 
mo~t m·n<m w nlal f amiliCls o f 1he shell 
world. ThClr c are nwny hunflrcds of 
dHTcrcn t . p c<" ics ~wa f f r rcd t hrough out 
tt·opica l and ~ubtJ·o pi ca l watet·R, those 
Ji,· in~ iu t he w n rmes t wa fr r s bcin~ natur­
ally th <> mo!'\ t urilli a ntly co lollre<l . Ma ny 
hcantiful form.· ar found in tropical 
Am t>t·ic-a. and they <l hmmcl in 1he Tndo· 
Pa<"ifi c HIHl in fropi ca l AnR1ralia, 
e:-.pPc-ially alo n,g- the Orrn t Harrier HceC ; 
only a f<> w RJ> <'<'it'~ rlrt> ronnel in cold er 
wn tr 1·x. 'flw ~lit1 ·<' · inhabit nu·i ons 
sta t innR a nd vat·i ouR depth s. 'l' lwy may 
lw ~ft·i<"t l y !'<'(' f ~hP11 R hiding in holeR and 
Cl 'f' \' i c·C'R 1111<1 I' 1-\C':\ W('(>rf R 0 1' {'O li <'Nll e d 
1111<1 Cl' X ( 0 J)('R ~111 d cl P~lC l N ll':t l , 0 I' l11 ay 
lntt•t·ow in Rnncl ot· ~nncly rnncl. 'l'lw C'Om­
hination of c·ol ou1·, pattr t·n rlncl <·omplcx 
t-~< · ttl p fuJ·p in n11 ::tn v of lh r m mak <>s th em 
faHHII·il<> Rtweimcnx fot· n coli c·f i on. 
O"ing fo the frtd thaf , wlu•n JH·r scn t , fhc 
epiclt'rmiR on tit<' on l <' l' H lll'f~H'e of ihc 
~Jwll iR \~C'I '.Y fhin , HlllOO(h <llHl i1'1111 R 

pal'C'J11, Pnu hli n~ t hiH ornnnwn tn1 ion 1o 
lJ._. wPJI tli l-lplayf'tl , the Mifr<'H :mal<<' 
s t1 · ikin~ lll<' ll11)('t 'H of 11 C'O J':l l l 't'P f f::tunn. 

11 

~'he st l'eam-Jin ed . hapc of the shells and 
the . eries of plaits along t he columella 
make identifi cati on a :-; far as family goes, 
a Rimple mai t el'. It i s said by some 
oh:-;c•1·vcr:-; 1ltat 1 he :-;mall longitucUnally 
ribbed spc<'i<'k ·1·awl nbout fairly bri. kly 
over I he :-;~ ud s, :-;ome tovel'ing themselves 
entiecJy with ~->cltHly mud , t he disguised 
contli 1 ion )nab ling f hem to move freely 
wil h <'<> llll)il t·a1i".. ~-;a fe ty, while others, 
til e h <'adcr l'>helled forms are very 
~lugg-i sh. bscrvers also state that if 
ini ta l ctl ~-<ome 111 embcr . of the family 
r mit a st J'ong ' mclling purple fluid. The 
AI ilt'<',, he lo ng t o the family Mitritlae, and 
fall nn ( m·a Jly in to ·everal well-defin ed 
gr·ou ps. 

The moF~t . triking and best known are 
t he' or ange-red Rpolf ed member of a mall 
~t·oup eo mmon i hroughout t he Indo­
Pacifi c. They arc ih<' t ypical :Mi tre forms, 
and t he t wo fi gnt·ed here are jJfitra, mitra, 
the> lcn·gr Rt :Mii re in the r~uuily, sometimes 
r eaching six i11 che. long, and a . mall er 
, pN:iNi, 1lfitra, poutificalis of the ame 
colonl' ancl nllou t half ihe size, but 
hav in~ a l'O W o f ~pin ef\ ronntl each whod 
j uHt brlo w the snttJI'('. The animal of this 
HPC<' i<'~ is a hcnnUfnl cr eamy-white with 
opaqu<' wh it e d o ts . A th il'd ~p<>C'i<'s Afi.tt·a 
Jmpili-'1, fa ll. · bc twcE>n i hese two. It is 
a IJtwsl 1 hC\ Riz<> of 1lfi/ ra m itra, but the 
colonr·pd m:Hki11gs at·E' drrp scal'let as a 
I'UI<' nncl :H'l':t ngcd not so mu ch ::tl'i ~qnn t·e 
bloh'hcR, lnt t ns lougilndinnl mnrhling in 
r·rvolving hancls. 11 has 1ht.. spi ue~ , 
i hough not "0 pt·ononncPd, of Mitra 
p onlifico/i.":, and i ~ not F;O <·ommon ns 
Af i I ra m i I ra. 

A uo1ltcr gr·on p i n<"l ndcs sp(•drs chill'· 
nrf<>l'i zcd h,:y bt·i llinnlly <·o lnm·c)d hnntl s of 
c·mtl t'<lHI i ng Rh<tdc•s. '11 l1e•y H t't' ::; )f)tHl t' l', 
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.ltlltre s h e lls. T h e lnrge, " 'e ll-kno·wu st•ecies 0 11 Hw h •ft Is 1\lltrn. uli trn, n tt (l foll<l"'htg it 
in th<• t ot• row :1r(• Vexillunt v ultle culn, Vexillum t tu•nintn . Nt.•hulnrln t•a rdlnnlis . \ ' cx illum 
plicnrln, nncl Scnbricoln lii J)haeru lata; in t h e b ottom rcnv nrt· Ylt•llnitrn cnnterminn, ;\litrn 

JIOn tiftcnlis , C hrysnane ;u l ustn, nncl V •·xl llum c nfl' rn. 

graceful shells w it h longituainal l'ibbing. 
none of them 1·eaching more than three 
inches long, and, in common \vith the 
previous group, occu1· throughout t he 
Indo-racific, some of them coming ini o 
no1·thern Ausil·alia , especially a long the 
G1·eat Bm·l'im· Reef. These ha,~c been 
placed in the genus 1' e.r illum, and i he 
~pecies can be ro;eparated with compara· 
t h·e ea!'\e a. i he markings or other 
cha1·acteristics common to eaeh are gener ­
allJ cowdant. A~ i hi s is a la r ge group , 
only a few of the bci ter known ones have 
been figm·ed he l'e. T hese bl'i efly are: 
V exillum vulpcculct, an onmge shell with 
b1·own band s a nd an~nlated shoul<l <'I'S, 
a1Hl a mo1·e elong;niecl slen tl er, yell ow 
Rpecies, V emUJwn tcw·11 ·ia,ta, about two nncl 
and a hnlf ill<'hes l on~, with gn1cefully 
cul'ving longiimlinall'il>!ii an<l b1·oatl wh ii.e 
band!-! of coloul' Oll each whorl, w ith 

chocola t<.' bmHl~ ahoYe mHl hrlo"· theRe 
nn<l a t ht·e:Hl -likt• line in the <·entn~ of 
(lfl<'h one. The1·e :ne ~C\'Ct·H 1 :'\pede~ a hont 
OIH' ancl a lmH in('he~ long. of "·hi<•h 
l' e.r-illum plica r ia h a~ <' hoco 1 at c eo I<> nt·etl 
bmHls on a white gi'OUll<l <ltHl a l>l·own 
apex: \ ·e.dllum c·affra i~ <huk b1·own with 
1wo :rellow bn nd~ on 1he bo<ly whm·l and 
on<> · 011 ea('h 1·emainin~ ~,·hol'l: nnd 
l' c:ti I/111J1 i 111 ('I'll/ Nlict, a W h j tt~ and 
<'ho<-oln t<.> lH·ow n )'; hell. ha:-; <·on~pi(· tHHI . 
(TO~!'; :--nllptnt·l' H~ W<' ll <"'s loH•ri(ntlinal 
t·i hbin ~. 'l' h <'~(' ~Ill o<·<·u1· in Ql~'t'n~l:tnd 
<1~ WC'lJ HR is l;ttHl :-; of tJw ~on( h Jlnt'ifie. 
()(h('I'S of 1hi:-; gl' ll\l i-; Hl'(' l "(,,l.i /111111 /yra/a. 
H smnll whih• s h<' ll with th t·pad -lik<• 
longi1nd inn I 1·ihhi ng- <To~xetl by hJ'0 \\' 11 

llell: J·ow bnnd s, and \ ' c.rillulll yrullc•ri. only 
a 111 t I(• O V(' I' nn in<'h lcmg. l ik(' <1 nodulo~t' 
f oJ·nJ of lyrotu, with twnow hrown band~ 
on a wit i te gJ'OlllH I. . \ lllllllht•J· nf tl1<'~t' 



'-JH•t·h• ... ha\ (' l--ll'nng l,\ llt:tl'l.;: t•d plit·<tti o u ... 
in,idt' thl' tnoulh of tht' :--hPII s. 

'l'ht•l't' i:-. H Hou I lt l 1 :11 ·i lit- :t nd Quc•t•ns 
la11d ~tu•t· ip~ nhonl llw l":IIIH' l'\ iZ<' as lht• 
JH'l'\ ions ont>s . S t·aiJrif' fllrt I'IJ111at•rulrtfo , 
\\ith ltt·o\\Jl sputlt>d gt·: tuulmw sc·ulpflll '<' 
:1 nd an ot·:tllg'<' mnutlt: :t 1101 ht•J· IIIOJ' t' 

'" ulh•n. s moot lt, \\ hit<• "JH' t' ic•s. \ dwlurio 
ton/ tnnli.~ . eh:ll·:H·t t•J·i;wtl h.' it s <'Jlt'i tTI i ng 
1'0\\' o f dlt''-l 11111 J·c•tl ~-opol". :uul \ r lwlrt r iu 
r lu .'l·~tJ .~ /tJ /1/ u, \\ llid t i' lunud <ll"o in llOI'I h 
. \ 11'-l J·:tlia: 1\\ o l'-lt•Jillt•t·. t·ihhl'd l'ot'lll !'\, 
11ulr ltri/imt1 llli l i lflr i.-< . whit·h hn :-; n h1·oad 
ltJ'O\\ n l1:1 Jld l 'CIIIIId t hi' h:t~t' of I ht' hod)' 
"hol'l. and l'ulr·ltrif i111a .-<1 i!JUWirtfia, n 
'- I l'iki 11~. yt•llu\\ :t l"ll t·olouJ·t•d s iJ<•II \\'i 1 h 
1\\o 1 ' 0\\ ~ uf ~< · :tl'lt•t ~ pol'- tippin~ th<· t·ih.' . 

lh·n\\'11, y•·llo\\ :tlld \\hi le> pt·t•dorninal<• 
iu the• c ·oiOlll'ill~ nl' lll:tll,\' of 11H• ~m:tll<'l' 
'-fH't'it•" ol )litl't''- lho~t· ahout :llr inl'h 
luu~ -arllltlrt•J •c • ,Jrould Ill' 110 diftit·ulty in 
idt•Jil if,\ ing Oro~o-t· fig11r·c•d hPI'('. ~ 'triyaif'lla 
fl'lltfltlt 'lilrt i' '·ltcwol:rll' t·olonr·c•d \\ith 
\\ ,.fl dt•fiut•cl. lor1git ndinal yc• llo\\' while• 
liut•,.. : Nll'iflrtldltt rrftum il'\ :1 llHH'<' dtJIIIJIY 
l'lwll, \\ith filll 'l' longitudinnl liu t•!o{ 1111d 
a ll!II' HI\\ liglrl c·ulottl'l'cl J'f'\Clhillg lint• ; 
, ' flll/llftl/rt lilltJfl/(1 h:r s its 111'11\\11 hod,\ 

~~~ ""' " " ut lle r ;uUn·"· lo'h•e 
"1"'' '"'/'0, !"t rl~o:nt elln Jlllllll~r­
t• uln , \ t•,;llltllll Jyrntn. S trl~oCn­
H •I III rt· tu,.ll, Strl~o:ntt'l ln ll t­
h · r n tn 111111 \'t·xllhun J,:rt iiH·rl 
nrt• In tht• fVJI r<t\\' , \\ hil t• 
S trl~o:ntt• ll u "''ttlulnfn. Pult•hrl -
1111111 ..c tl~o:mntnrln, Y l t•l mltru 
nn,. truiiH, {'hry~"olliiiC' ha~o:nbrls 
11 1111 !o'trljoC11h•llu llmhlf<• r11 fnr111 
lh t• l llltltll(' r uw. 111 th e bnttcun 
ru\\ frum lt•rt tn rl~oCht n r ;;• 
\ " 'Ilium l ntt· rme clln, 'Ultra 
'nrh•J.:tdn, Cn n t· lllu llllnrl ..c, 
\lllru ,;u Jl h lnt". nnd X c> hnl11l'lt\ 

t• h r, >COIC tOIIIfl . 

t·nloul· hi'OI·«'Il np hy whitt'·)'t•llow 
,.,.,oh ing hand !-{ and hi<••·og-lyphi<' ua:u·k­
iu;..:s . ancl tilt' (\\'o l'<'lll<li nin g- spPt'it•~ oC 
tlti ~ g'l'OII)I of 1-'lll:tll ~IH'IIR , 8friyalf'lfa 
!iiii!J ift'J'O, tilt' o u tc•r· lip of whi<'h atquii'C~ 
iu tlw :rdult ~t:tg<' :1 pc>enlicn· toot h-like 
t hid~ 1H'ss <1111 l llu• whit<' p:li dl<'s :u·c 
t'<' pla c·pcl lay :1 ruoJ·t• o1· h•ss n 'g'ul:tt· hand. 
:11ul ~ ' lri,qul f'l lo Nc·trlulafa. in whic·h . 
:llth<HJg'h tlw c·olouJ· lll:tl'king is nll'i:thl<'. 
it is 11101' (' of'lt•n for·nu•d of :1 ~·pi J uw whit<• 
IJ:tlltl on n dark h1·own h:H'kg'I'OIIIId just 
h('low lht• s iiiiii'('S :IJHJ :l few ~<·:ll l t' I 'C<l 
white• ~po t s o n th <• lo\\'('1' p:H( of tlw hncly 
whot·l. 'L' hrs(• ~ ru a ll xlwiiH :lr'<' l'ou ud af 
h:t I I' t iclpx i 11 t' l 't'\' ic·t·~ o f <'or·a I honldt>•·~ on 
J•pc•f's, in ~imil:ll' posilio11:-: to 1hose 
oc·c·u pi<•cl hy ~111:!1 I r·rt'f I id llj! l'nl')l\11':1 
~lu•ll:-; . ']'hi:-- ix in sll'ong <·ontr·asl lo 1hr 
xancll hing h<lhilx or thr ltmj!. ~h·nd<'l', 
•·ihiiC'd :\ l ii J't'!'\. Hpt•c·it•s o f lh <• gt•nus 
Slriwrtdfo xo f:tt ' found in Qnt•t•nslaud 
\UIIt'l 's :ar·t• rf'llfso :an d S(·a/Jrh·utu. 

~Jifi'('H of l':tfltl11' 1111\I HIIIl l HJI)H'lll':lllt't' 
:tl'<' ( ' llrysalllr' lu,qullris , :1 solid she'll 
J)llllt' flll '('d \\itJr Hfl ' il\t' :tlld t'I'OSS fillt':-i, 
\\ilh :1 lll·oad l'hPslnul h:md nhou• the 
~-oiiiii J '<'~ :rnd fcH'Ilriug most of tht• bod.r 
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Small :~\litre~. The Jh·e s p ecies in Che •op row are P ulcllri1imn 
militnrls, Pus iu uurNolatn, Pusin tli~<co lorin, Pusia nmabills 
and P ns i u dic h roa : In tlte m hlcl le row, Inabric:tria couic n, 
Chrys;uuc c u c um erina, Arenimitrn Juic la:ae lis, and Coste llar in 
in tertneuintn, nnd iu t h e bottom row, t h e Jnrge Cyli nclro­
mitrn c r enulntn, lUitra rosettnc, Pusin n oclosa and P u s in 

Iuicrozonnlis. 

whol'l colour; 11!#-ra va1·iegata_, with longi· 
tudinal, wavy orange-brown lines; Can · 
cilla jilia1·is_, with elevated narrow beaded 
ridges; a coarse white, nodulose, ridged 
shell, lt!itra sophiae; and a solid, orange­
red, white-blotched species, Oh~rysanw 
cucume1·ina. 

'Vith t he exception of a few southern 
Australian shells, V~icimit'ra Cllttstralis 
from Victoria, South Australia and 
Tasmania, Vicimit1·a badia_, which occurs 
in Victoria and South Australia, a Sou1 h 
Australian species, Jlfit1·a 1·osettae) and 
the common large Sydney Mitre, Yici­
mit'ra contermina) formerly known a~ 
Mit?·a ca1·bona'J'ia.) t he remaining Mitres 
figured in this al'ticle are South Pacific 
forms and all small, other t han Chrysamc 
adusta) which is about two and n half 
inches long. The southern Australian 
species conform somewhat to the ame 
brown polished, almost smooth appear­
ance, relieved in some by lighter banding 
and very faint, striated sculpture. These 
species all have white animals wl1ich 
make a strong contrast to the rich brown 
shells. Two species, austr·alis and bad·ia, 
an un:fi.gured species, a re about one and 
.a half inches long, and the Sydney one, 

V icimitr·a contcnnina, which is found 
under stones at low tide in considerable 
numbers at certain times of the year, 
reaches three or fo·ul' inches in length. In 
New South Wales several species of this 
type are found, the <'Ommon northern one 
being Vicin1-itra coolcii, and amongst the 
sen:>ral forms found around Sydney and 
southern ..c'~'ew South Wale is a small 
dnrk brown species like coolcitiJ known as 
Tfirimi,tra dtodi{l;. Occasionally pale 
yell ow shells and someUmes albino forms 
of these Mitres are found. 

Of the remaining Mitres, a group of 
small, ribbed, nod ulose pecies includes 
an orange-brown a nd white form , Pusia 
cuweolata, another Rimilarly coloured 
~pecies, Pusia cliscoloria) a pink-grey 
shell ,,.·ith a broad white band, Pusia 
amabilis) and Pu ·ia diclwoa_, a tiny shell 
elaborately banded with white and black 
or brown. Thel'e is also a very small 
white species in 1 h il'i genus, Pusia no do sa) 
remarkable for the con~picuou tubercles 
which cover it~ sm·face. The. e all occur 
in the South Pacific iRlan<lR. as al o does 
Pusia microzon ias) antl amabilis and 
dich1·oa haYe been found in Queen land 
as well. One of th e prettie t of the . mall 
Mitres foulHl in the South Pacific is 
i !'l·enintif1'a miohae7is) a white species 
with its ribs cro~sed or tipped with two 
bands of chocolate, and another is 
Costellaria intertaeniata with narrow 
chestnut bands on an a h coloured 
ground . The members of this group only 
measure a half to an inch in length. 

Two other members of the family 
l\Iitridae dealt with in this article are 
Cylind'ron,it?·a. crewulata) a north Aus· 
tralian and South Pacific island shell, 
which belongs to a genus resembling more 
in its teeth and shape a large 1\Iargin 
shell tban a 1\Iitre, and a very pretty, 
small species wi t h a similar cli t l'ibntion, 
l mbric(wia conica. The former a white 

' shell about two inche lono- with wavy 
01 

cloud of chestnut-brown can be ensily 
recognized by its impressed r evolving 
pitted lines, and the latter, an inch high 
sl~ell, yellow-ash in colour, by the eqni· 
cl1stant narrow brown line enril'rl ing it 
and rectangular white s;pots rnot tling i hc 
body colour. 
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Pictorial Composition in Australian 
Aboriginal Rock Art 

By FR E DE RI C K D. M cCA RTHY 

A
T1~ J.~) [ P'l'o..c at p idol'ia l t•tm tpo~i I ion 

llt'(' not tlltl'OllllliUlt in pidogr:l phit 
:tt't. . \ mong tht• nH·k t•n~t·:t,· ing~ 

and IHtinting)o; of the .\ tll·ign<tt'i:tn:-;, 
and ('S JWl'i:tlJ,Y of l hl' .\l :tgd:tll'lli<IIIS. 
iu '' hidt Pr·a I hen• took plan• a ga·paf 
stimulation in :trti:-;ti<- t'XJ)l't•sswn 
\\hirh has justly <':tr·m•d for· lh<'lll 
tht> highrst pine·(' uuwng pr·i rniti\(' 
artist-;, tht>r·c• Hl'l' pidur·<'s '' ltidt iududt• 
impt·c·s~io ni st i<' d(>Jirw;tl ions of hnr·~t·s nntl 
antt'IUJH' ill lint•ar spr·it•s. hrnls o f hiso11, 
hunting ineiclt>nts. and urw of :l dc't'l' 
l'I'os• . .jng a st t·t•:tm and ht•ing altat•k<•tl hy 
ti h. 'l'ht> llgur·<•s :tt·t• fmT<'ful and \\t'll 
dt'a\\11. :uttl ~11'1' notahh• fm· th<• lll:IJtllt'l' in 
whic·lt tlu' aa·ti:-..1 Ita ~ im·ot·pot·atcd tht• 
ll'IH' dt:ll'adt•t· of tiH• suhj<'d" in hi" c·om 
position. This nl't l't'H':tls an intint:tll' 
kilO\\ lt•dgtt of lhl' hahils ;ttiiJ po~tllJ'('S of 
Ow t't'P:tllll'l'" d<•pi<.'ft•cl. <lltd dt•not<•s. nwr<•­
nn•r. lht• mudt• ur life' of lh<• :u·lisls, lh:tl 
of a huntillg prupl<· <l<'JH'ndiug fot · tiH•ir 

'I h f' pnl nt ln~ot"' In tht• , . ,. ,,, n l ( ,J ;-u 
' " In, \ l t· l u r ln, fn r 111 n " l t l t •lltlltl 
f'll lttllt l"f ll t lll th•lt lt •f III Jot l. tlll j,tllr'UCI 

'""' c•n111 "'"'' "· ' l ' h•· 111, 1.,.,. ,.,.,.,, . .. 
" " " "' " l ht• '"'ll f f• r .. ll f \ ll rl tt ll ~ 
l'""ll" n l u n ..: lh t' runf t'. n luuknur 
'" rtc· rt •h t• tl I n ll 1 n·c·, 1 " 11 
l.<n u ..:nru u .. n rt • IH• In .c u ll tlt' k t• tl 
.. , ......... .. , . .. , .... llr' lllt'tl " ' '" 
htl ll lllt'r'll ll j.(" 11 1111 t• lu h .. ,... • ... . 
f'll rt f' lll"'"" "' ..... 1111111, 11 1111 , .. . . ......... " '"' , , .... ,.,,. ...... ,.,.,. "'"Cl 
r•ur f rll) t•o l . • ....... . . ... .... l t •ft -
h n uol o• t~ruo•r n l fh t• .. ,.,.,,.,. 11 "' " " "'' 
ur .... , .... ll ll lht•"' '"" l'< hll\\11 

••h n•lu it t'"'" ' "'" 11 11 ' ' "'' ''""' " ' '· 11 
l "'f ll ll lt r lilt• I h ut I u t l ottll I I tl j( llff•ttt . 

I h f' "IN"nlflt•ll n t•t• "' "'""'' u l ""' 
" '"" ' ' fl J,t urr" I• 11 11 t kll ll \\ 11 . 

t-m l>~>'i:·dcn<:<' on 1hr animal!-i t hey pot·tt·ay. 
~atnra l i~{i(" <1d is ch:ll'acteri Hti c of 
tloJtwd ic JH'oplC:'s, <'speda lly wht>n 1 hey 
lttt\<' not ahsoi'IH'd nc.•w itl('as and ar t 
mo t ifs fro m more <Hh·anc·C'd commun it ies. 

l '<•r·ha ps OH' g t·t•a t <'~-'t dt'rc•lop ment of 
pidot·i ;Jl <'OIItposifion in unth·e art. is to 
lw ~<'<' 11 in 1he <':t\'l' tl t·awings of the 
notiUHlit· Bu f-l llliH' ll now i 11 hahi1 ing t he 
Kal:thal'i J)(·~l'J'f a nd i f:-< m•ighhotu·hood 
in 1-\o uth .\ ft·i<:a. )[any notable ('\'Cnts 
in (ftp l ift• hi~io t',\' of 1hl'SC pC'op](• ::u ·e 

dPpidt•d, iltt'lntling l nt 1 ti i n~ r;ccncs with 
the huuh•t·~ cli~gtti:·wd a~ OJH' of th ~ame, 
su<'h a~ osl l'i<'h and dl• r ; e<li lle--xt<.•al ing 
raids; lwt·ds of wild nnimnls ot· <lonH•stic 
t·atth•: llaltlt•s IH'fW('('n thr Hmduncu and 
tltc•ir l'lll'llli(•s. in wltidt t he rrsp('dive 
''<'<t pons of lhl• eomhalan ts at·r shown; 
\\' OIIIt'll pla,rin~ hn ll gauws ; s<'(>ll(':o; ill n · 
ft•:tling my l hx aucl lt•gC'ucl:-;, <l nd oue 
inl<•r<•sting pi<:lurc of this type shows 
wt·ong·durt·s hC'in~ pu n isllC'cl hy a c·u ltut·e 
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In the Muogama:rra F lora 
nnd Faunn Reserve nt 
Cowan Is an engraving of 
a whole-feast, a most Im­
portant event in the life of 
the coastal aborigines. The 
figure of a whale twenty 
feet long is engraved at 
the bend of a procession 
of twenty-six human 
figures, a number of ... vbona 
are clustered beside the 
whole, There ls a similar 
composition at Patongn. 
Not only did the stranding 
of n ,.vhale mean a feast, 
but also a cure for the 
sick nnd ailing, for the 
aborigines believed thnt If 
they snt inside the wluale 
and rubbed the fnt upon 
their bodies they would 
rid the mselves of their Ills. 
There are engravings of 
whales with human belngH 
deplete d Inside them, on 
association which may be 
fortuitous, but wlaieh may, 

-on the other hand, be con-
nected with this belief. 

~ 0 

J\ 
~\\ 

..... 

' ,'l.. 
t 

\ 

In sonte group~t of en­
gravings and paint­
Ings are lilhown a line 
of men, with their 
arms upheld, In 
dancing attitude. A 
fine Instance of this 
Is to be seen nt 
Mullet Creek, where 
ftve men, one holding 
a boomerang, nre 

depicted llfe-Hize. 

A s e t In 1Uuogamarrn 
Reserve depicts a 
fishing party return-

ing, one native holding three 
.fis h i n his hnntl. At ~[anly a 
bird, nrohnbly a shng or tluck, Is 

sbown catching n ftl'Ch. 
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hero, who tnms form · th em into f rogs ; 
<' \ ' till the coming o f the E ut·opea ns on 
t hci 1· hot·s s is s hown in the invaluable 
re •o rtls ot the e p l'im it ivc food-gatherer s; 
a motlc o f life whi ch forms the domin­
ating in sp il'a tion in their art. 

Tit~ nnfh ('~ w e r e.' mt~Ht Hk ll ful In drtn,·ln g 
knn.,..n r OOH, '''hlc h flu.•y o t fl• n Hhu" In line 

o r In Hlnnll (;' r o uat l!l nH th uu~o:"h h·~' tli ng. 

Pl'im i tin~ bunting pcopl t•t; p ed orm 
mngi co r elig ious ri tes , in which t he 
painting~ and cng ravingH pltl y an import­
ant p<Ht , l>y which they H<.'<.' k lo at la in 
Ruch a con trol over th • Jivin g a n imnl1:1 
that they wi ll be cnsur •d of th I'll 'Ct'SS 

of llw ir hunting. 'l'hn!:l a rt l>PconH'H an 
impo1·t:m t medium in their Sl'CI'PL a nd 
ritual Jif, and their at•Ht hctic j mpnl ~c 
find ~ in.·piralion in thei•· economic JHc. 

I n Au. tral ia there is a number of 
exatnple8 of pictorial ·ompoRilion in the 
extensi ve series of r ock pain t in~· a nd 
cng t'U\' ing8 in many pad :-; of the con· 
t inent , and a selcction of tlw ·c is s hown 
in the i llu, · tt·a ti on ~. 

A ~eroup o f c n g ro,·lng,.. ne :Uo uuC l{ urln.cnt 
C'O n ,.. III CI n JC o f :n c- u IC urt•-h (• re' h old lng o 
b•l ctm \" r o n .c. bh• n l f e n nd J•r ••bn bly hiM 
b ru fh f' r u r liOn. n f the- C'nd u f n l o tl fL' HCr h•,. 
o t hu mn n rootr•r l nt ~. ' l ' h c• "'" ' •• f fh ch nhtt\ e 
JntJI('R( ('III fhot thiN \\ RII 11 l"lh• R t \\ h lch 
t u f f' m le ln (' rcn~er e C'r(' m o nl eH f o r th e ICI)(•cle!f 
'"' r «" cnrrl cod o ut, " " d t'PI<'f t•d h y the "'\lnod ­
Ji nn p n lrathi(CII o t fhc- l( lruhc•rlf') H In \\' h lch 
fh (' Rlll•ulrlntlo n o t c-ulfurt• - tac· r u n nd Coft'ntl <' 

II JIC'cl('lll I " ('h n rnc-h•rl~tl•·· 

0 
CJ 
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0 

t•' IH h , fu n. nre treou e nfl )• en~o:"rii\'Cd In n line na 
th a•)' "hu n l n ng, n nd o ne• lltll' H<' t ll l u8trnt e11 n 

"' ' ' h nu l u t fi Hh " ' lfh n Hh n rk nrno ng the na, 
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Many groups of engravings in the 
Syd ney district which appear to consiRt 
of disconnected figures are no doubt com· 
positions, did we but know the story t hey 
tell. This applies particulaJ'ly to those 
groups in whi ch culture heroes and lines 
of tracks and footprints are present. 

In north-we~tern Australia composi­
tions a re to be found in the polychrome 
rock paintings. The now famous 1ll and­
jina culture heroes, without mouths, are 
drawn in association with natural 
species, whi ch are totems, and these 
groups form the site of increase 
ceremonies for t he species. 

Elementary as t hey are, t hese com­
positions ind icate that the aborigine" 
are artists in the true sense of t he word, 
with an inspiration much grea ter and more 
significant t han that of modern children 
wit h whose drawings their art has been 
compared. 

On April 17 a party of .\meri<:nn 
Yisit01·s arrived in Sydney with the t. wo­
fold pm·pose of catching n nd Htuclying- om· 
big game fishes and of obtaining photo­
graphs and matel"ial fot a numbe1· o[ 
habitat group~ in the p1·opo ed Au~­
tt·alian Hall in the Ame1·i<'au )lu ~enm 
of Natlnal Ili ~t01·y, New Y01·k. 

l\!1·. M:ichnel Letnet·, who is accom­
panied by :\ft·s . Lernet·, iH financ-ing t he 
expedition ; he iR Field A~Kociate in t he 
Department of LiYing and Fo:-;Ril Fishe~ 
an<l an enthn~iastic b ig game fi~he1·man. 

Dt·. "\"V. K. Gregory, ProfeSSOI' or 
Palaeontology in Columbia Uni ve1·~ i iy 
and Cm·at01· of Compa1·ative and llunHm 
Anatomy, a nd of LiY ing nn<l Fo~~i l 
Fishes in the ~Inseum , is i n d l<ll'ge of tlw 
Kc-ientific s i <le of the exped it ion. In 1 B2l 
D1·. Chegory, cttc·ompa nied by Mr. Tinny 
C. Haven , who i ~ now A~-;:-~oc i nie C nl·Ht o t· 
of Compm·ai ive atHl llnman Anatomy, 
visited A n K1 t·alia to pt·otm·e 1 he vm·iou ~-; 

animal . t·<'q Hil·ecl for cli :-~pl ay in 11w .\ n!'i-

Q 

... 0 

0 

A J(rou tl of en,:: r n ' ' lngK 
n t "\.V heeler's C r eek , in 
t h e.• N nrrnbeen diKtrl c t. A 
knnJ(nroo b unt iK s hon' n 
In ,,•hi c h SJ•en r K nre 
t•i ('TCing t '\'\' 0 kll llJ(ItrOOS 
In tllg h t, ·while the two 
huntsnu~n ure t•o rtrnye d 
In n n cxd t e fl nttlhulc nK 
11 r ('S UJt of 't h ei r S U CCCMS. 

O n ;\l n n J(rO'\' e 1\lonntnin , 
in nnuthe r exnnlll l c or n 
knngnroo hunting scene, 
the.• hunt!!i llUl ll i s s hun•n 
thruwing his s p en r wUh 
11 :OCJH'Ilr- t hr<n, ·cr, n ·ith 
t h c cli stnl <•nd nf t h e 
s t•<•nr J•i e r e inJC the 
nnhnnl, " ·bile n n ot h e r 
n :1th·e n e arby is 

nc.·<•lltlm ing t h e kill. 

tr<1 lian Hall. ) [l·. HnYen ~pent abont two 
ye;ns h e t·e and coll eeie<l f<t\111<1 in se\'eral 
States of 1 he C'ommon wealth. l>n l'iug 
his 1we~eni ~iny in AHHi t·n lia. )11' . l{ ;w en 
will Yi ~ it hi~' ol<l colledinp; site~ in ot·<let 
to obta in photo~n1phs atHl dnema 
pictm·e~. a~ well ns 1t·eex. ~lu·nh:-;. I 'O<'k~. 
~oil mHl othet· acce~~o l'ie8 netess;.ny i n 
i he eon ~";h·nttion of t·ealixti (' <l i~p l n.v~ of 
the an ima~ life of An~tt·n lin. 

)!J·. G. )files C'om·;Hl, .\ ~~i~tant ( ' lll·ntot 
in the Dep;ntment of Li\'in ~ a nd Fo. ~il 
I~"ishes. w ill cle,·ote him~elf ~petinlly to 
making s('ieniific xt ml ie. of bi~ p;nme 
fishe:" . Ot het· membe t·~ of t he pnl'i y <tt·e 
Ut·. L. Fet"t·nglio, who w ill ma ke s ket <: heR 
<m<l ro l cnn notes nnd pt·ep<ne tn~t:-; of 
!'iom e of the lm·p;e t· fi~ht'~. Captain Bill 
Hatch , in dtm·~e <HHl fi sh inp; <'q niplllt' n1. 
and ~f<'s~t·~. SlHH·kel l'ot·<l atHl Ha m~ey. 
who wi ll rnnke m oi io n ;tntl ~till pidnt'<'~ 
illnsit·a ting i he <.H:tivit i PH o f i lw pal'ty. 

A~ on hi s p1·e\'ious \' isit. ~ L l'. Han'H ha ~ 
rnaclc thP .\w•dt·nli<lll :\lliR<' um hi~ ht'<Hl­
qncn1 Pl's whi le ill ~ydtH'.Y· 



• l lJ~ l~ I. t!):\9. ' l' IL E .\ l ''l' HALl AN MU EUM 1\IAGAZINE . 21 

Living Fossils 
By C. AN D ERSO N , M .A ., D.Sc., C.M.Z.S. 

Ey guy d:ly lll\'l'iad:o:; or ;tni mals die 
n nd ·t h~ .. p i:~<'<' 1 ht•t·t•of ~ha 11 know 
them no ntot·P". Hut ,,·p tlo not, 

i lwt·dot'(', :-;Jwak of t ht•nt n:-: <'X( iud , fo l' 
in ntOS( t':lSt'~ t)Wt'(' :\1'{' st ill plenty of 
sutTirol's of 1ltc.> :->illltP xol'!. I t is only 
when all t'CJ)l'C~l' lllatin•s of :l ·c•l'fai11 kincl 
of nnima) han• tlisllp)H~H l 't'd as li\'in~ 
fm·ms. when i he ,. ry pn ttern , as it wrrc, 
i:-; lost, that we rC'gnnl th pal'f i •td:u 
~pttdes 0 1· ~t·nnp as c•x tin<"l . g,·cryon e 
knows that ih~ d odo. lhC' CrC'at Ank, the 
Pas!'lengttt· Pig-co u ha''<' ,.a 11 isltcd, and 
that other kiud:s of animal s, ineltHling om· 
own ~ ~:t tin~ Bear a nd some other An. · 
tra li tlll mar. upinls, art' fll-{hling a lmdng 
haHil) to rn<l inhl in th mscln•. ·. 

Jn th millions of yNtl'~'< silH'C' lii'C' hrgau 
aud I he great hattl<' for sc•lf JH'<'SPt·v~ltion 
eonmlt'ntt•d. many of flt c <·ontNd:m(s ha,•c 
fa I IPH hr t hr wny~ i<l<•. And t' X ( i n<" t ion . ' 
i. no t ron finccl to ~ JW<·ips (t lw :-;ma11P t 
unit s uf ·la.sifi cnt i on ), fot· many ~<'nrra 
(somr contn ining ~P\'l't·al sp<'<' iPs) , and 
the lnq~er g t·oups, stH:h ns famili rs and 
orde't's. ha\'e wholly <'C'al':e<l to be. and t lw 
only rridC'tH't' of 1 l tPi ,. former <'xist<•n<·e 
is t)l(> ofh""~ ll S(':l llf_r l'C'lllains Of (hril' hOllCS 
m· othet· l t:t J·d p:.nt., or P<' l'haps mere 
footprintf:> ot· itnpt·('ssion . that we Ji nrl in 
fh(\ t·oc·ks of f lw rnrth's c· t'tl. t and tnll 
fossi l s. fn clPrcl, if \\'C glan<'C a l a rom· 
pt·<'h('nshr lis t h1 whi<'h thr \'at·ion F\ l iring 
ancl Pxtinrf ~Htimals HI'<' d;H~l-\ ifiNI, WC' 
hall hC' s tt·n<'l.;. h.v fll<' f t'PCJlH'n t appNll'· 

~nc·p of thr fatal 'dagg<'t''' whi<'h indi c<ttrs 
1hal n JHlt•fic·nJ:ll· ~I'OIIJI h as tiC) lh·ing 
t·c•pt·N~t· ntntivP. Thus lhrrr nt·r now h u t 
fOil I' Ol'd('t'l'\ nf I'C)) ( i Jc•s, hut C'XI i tiC' I Ol'd <'l'S 

numht>t' 0\'£\1' :1 dozPn, i nd ud i ng H\trh 
stl'iking ~md OtH'£> tJO\\'PI'ful J..'I'Oups as tlw 
lnncl·1iving dinosn m ·s, l l tC' fl_y i n~ pi C'I'O 

S;Jill'H, and tJ IC' lll~ll 'i ll t' i<·hthyoR:l lll'R :11Hl 
plc·NioRaut·~o~. · 

fi t 1HV JVAt ,R. 

Yrf th<' J'<' ;) I'<' <'<'l'fnin c·oJI HC' I'\'H ti vQ 
:111imals t hat haw' b N• 11 nbl<• to ho ld l ltt• it· 

own tl ii'<HJgh all the vicissi tudes of 
gcologital time a nd 1·emain to astonish 
n · wit h 1 h i t· n b il i ty t o adj ~st t hemselves 
I l'iumphanUy to cvel'·Chaoging condit ions. 
PcrhapK i he moRt f-) { t·i k i ng in stance of a 
pr t·Risteul type is pt·ovided by t he Lamp­
Rhcll (bt·a·hiopod ), Ling'u,la, which 
C'x i. ted in Oedovicinn times, pel'hap five 
humlrrd millio11 years ago,t ancl ha lef t 
des<·t•JH l nllt ~ in the wnrmer sea of today 
thnl dif'ft> 1· but little from their Orclo­
vttuln ;1nc-er:;to t·R. A110ther stri king 

•·pl id' fol'lll iR 1he K ing- t'ab (Linvulus), 
the ::;oh• Jiving t·elaiive of a quatic 
<1 n t·Ps t or~ wh ich probably gave rise to 
th e spidt•t·s a ntl Rto t·p ions of t oday. Yet 
1 he King·CI'ab has become. o well adapted 
to mo<lc•rn ·muli tion" t hat on some parts 
of tlw Amcr i C'n n cocu~t i t is so abu nda nt 
I ha I i t is u~ctl as a fert ilizel'. What a 
. ord id fat fo1· one of our mo. t ancient 
form~ of life ! 

Animals w hich . 1 ill , m·vlve while all 
or most of fh ir ki nd red have d is­
apprarc<l J1are hcen aptly tel'med livi ng 
foss il s; a nd in f hi. m· ti d e some h·ikiug 
ex a m p le. ~ll'e i m~i an cc cl. 

~Ol\l W A lJ , 'fHA [, IA 1 LlVl NO 1~0 SILS. 

Aust rnli.a has i t s fair share of a t·chaic 
fot·m. of l i fe, wh ich lin~et· on here whil t 
in o1her parts of t he wo1·ld tlwy have long 
. i nee become exti ne· f. Australia , i ndPed , 
iR o f l<?n referred 1o a~ a lan tl of living 
fosRils. W e <ll' not j n~t ifiNl , however 
in SJWak i n~ of Anstrali:1 a~ 1he olde5it 
('Oiltinrn t ; <1 . a COll t iJw n t it i. no older 
t han o t her :-; , hut i t haR h<'<·ome n ~nnctum·y 
fo r ~ome oltl - f<l~h ion<'d a1ti ma lR wh i <'h 
<'I I'Pwhr t·r ha vc ]){'en replnred by more 
modC't'n fo t·m~. 1' his i to h<' acronn ted 
for by Au ~t ral i<1 s lon:r i~o l a 1ion ft·om 
ol ht't· l ar~<' lnnd n1n s~<'s; the intrt·vt'n ing 
RC<l Jll't>vrnt<•(1 I hr en t t·y of i he highc•· 
fot·nH<, h<'tl01' <'qu i pprd fo l' tlw hntt1c of 

I S~·l' llmlg'( ' Smith : "Hndlum 1\ nd tho A ~l' or lhe 
l•l:ll'lh ", A UWMI. 1\l U/\ . l\ l AO .. V o l. V, 1!'12•1. J). 136. 
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life, which won Id have been sedou. corn· 
petitors for the more primitive types 
which had r eached Aushalia before the 
connect ion with other lands ·was broken. 

The Platypus and Spiny Anteater of 
Austl·nlia2 are to<lay the only .-urviving 
membe1·s of the p1·imitive mammalian 
group which had 1 he reptilian habit of 
laying eggs. Yet t hese two monot1·emes, 
as they are called, :ne true mammals, for 
they have the characteristic hairy covei·­
ing and noul'i sh thei1· young on milk. No 
monotreme~, living ot· fol-:lsil , have yet been 
fou nd elsewhere t han in the Aushalian 
1·egion ( indu<ling New Guinea), and t he 
compatat ively 1·ecent fos.-il remains found 
he1·e tln·ow no light on theh evolutionary 
histm·y, for they indicate t hat the extinct 
monohemes differed in no essential cbar­
acteJ· hom tho~e now lidng. The~e 
enigm<ltical creatures, which in certa in 
detail of stru cture and habit how an 
affinity with 1·eptile~, are un<loubtedly 
descended f1·om ,·ery ancient mammal-like 
1·eptiles whith date from the Trias ·ic 
pel'io<l, O\'el' one hniHhed million years 
ago, 01· even horn the still ol<ler Permian. 

niai·:supia ls, too, <Ue primitiYe mammals 
which may well be called living fossils. 
They have ad vanccd beyond the egg-laying 
stage, but, as e r et·yone knows, the young 
ma1·supia l is bom in an immatm·e ancl 
helpless condii ion , a tiny creature which 
during its fi1·st weeks of existence mu. t 
be sheltered in its mothe1· s pouch and 
foreibly fed. But marsupials. unlike 
monoh·emes, a1·e not confined to Aus· 
tralia , fol' they are still found in 
.America, and in pa. t geological ages t hey 
existed i n Europe as well. The living 
Amm·iC'an opo~sum , which is of vet·y 
ancient lineage, i.· reganled as the proto­
type f1·om which all existing, including 
Australian, fo1·ms have descended , and 
he1·e again Ausha li a's isolation has not 
only preset·ved for us these p1·imitive 
animals, but allowed them to evolve into 
the many diverse forms that exist he1·e 
today. 

Anothe1· example of su1·vival into com­
pai·ntively 1·ecent times in t he Aus-

2 Trough ton: AV STR. Mus . MAO., iv, 1932, PJ). 
327-334. 

------

ha la~ian t·egion is the en 1·ious horned 
tm·11 e Jll c iolauia.a It wa.- fi1·st found 
foRs il in the l'leistocene of Queensland, 
t hat is, in the geologi<.:al period immecli­
ately prece<li ng- our own era· t·emai ns of 
a 1·elated species w et·e .-ubsequently 
desnibe<l C1·om Lo1·<l llowe IslalHl, and 
fl-agment~ of a s imilar creatur e ha,·e been 
found iu New outh 'Vales alld on 
'¥alpole l slnn<l , near New Caledonia. lt 
would ~eem, 1hel'efore, that thiR petu lial' 
family of 1 n 1'1 l e~ was fail-l,v widely 
!-!pt·Ntd h 1 Anstn1lia and neigl1bom·ing 
isln ncl s, an<l an inte resting fact is that 
1wo t·elni e<l f01·ms have been fonn<l in 
Pat;.~gonia. Hui t he Sonth .Amet·ican 
f01·m~ ~ne fonnd in Eocenr rock~, aucl m·e 
thet·efore for1 y m· fifty million yeats old, 
while the ...:\mdt·Hlns inn )[eiolanian tm·tle.­
m·e no olde1· 1 hm1 a mere million y em·.- or 
so, 1 hongh 11one lw :s :·nndYe<l to the 
p1·eseni time. 

.\:'\ Cll<JX'l' FIS liES. 

or the oldest hne fil-\he. there wel'e 
two important gt·oup~ . the Lung-lh;he 
( D i pno i ) mHl the Ft'inge-fiuned or 
LolHli e·finned G anoi<l :s ( C1·os:::;opterygii ), 
whidt Jh·ecJ iogether in the waters of the 
D evo11 ia n period. n PJH·oximately two 
lnnHlJ·<.'d ancl fifiy million · yeat·s ngo, 
when :fishe!-; we1·e ~o abun<lant thnt the 
])e,·onicm is often J·efen ecl to as the ~\~e 
of Fishes. 'l'he ])j pnoi aml l'OtiROpteJ·ygii 
<lwindle<1 t ln·onghont the l'Ucceedi11g a~e, , 
l>n1, ~11-nnge to Rny, both <He sti ll 1·epre· 
~ent ed by lh·ing species. Of the dipnmm · 
we ha\'<.' extnHt Lf•pi<losiren o[ Ronth 
Amel'itn, ProtopfC'rus of ~\Eri t:~l <llld the 
Qnee11~lnml Lun~- 1i sh , .Yeoc:era fodus: 
the~e <ll'<' nil f1·csh watet· fo rm ·. HlHl their 
peculi::ll' tli~t1·ihntio n indicntel'\ t he ~rcat 
creolocri<-<11 ncrc or th<' oJ·det· and its forlll<.'l' 
l"' ...... ...... 

wide <lispc1·::-;a l. Tlw Queensland Lun~· 
fh;h h; now <·onflncd to tiH' )[<H)' and 
Hu1·nett HiveJ·R, hnt <ls long <lgo as the 
T t·in!-;si<' pt~ t·iod it had cl os<' rcla1 in'. in 
mc-tny lnnd~. . \ llmttht'<l yea1·~ <lg"O t~e 
celebnlle<l nHtm·alist TAm is . \ g11sstz 
dCktJ•ibed :-40illC iPet 1t fl'O lll 'L'rjnssi<- 1·od~s 
in t he ncj~hlHHII'hOod or Brb..:tol, ( i~ ng-lalltl. 
He g<tvc tll<.'lll 1lw ll:llll(' Cr•rutodus. :IJHl 

:t Andcrso n: AusTu. !\tu:-;. l\lAo .. ii, 1 !l~li. JlJJ. 360-
3G2. 
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t'Uill Jutn•d thl'lt t with lilt• lt•t•l h of the P o t·( 
. l a('k~oll ~hark. I n 1 ~70 <l •rartl Kn•ll'l, 
tht•fl ('n r :\tm· o f t h t> .\u ~lrali:\ ll l\ luHl'll ll t, 
l'l' t't' i\l'd l \\'0 ~pCt' ill \t' II H of ( JH' ~tH'<ll lc•d 
lhll' ll\'(1 ~tllllHW. illld, (O hiH :llll:l ~('lll('lll. 
ht• fuund th:ll l ll t>Ht' h:1d l<'l' lh ,·t• t·y Himi lat· 
tu thost' dt>st· t·ihl•d hy .\ ~ass ir.. B ut lw 
al~o t·c.•t·ogubwtl th:tl t lw ''H:II tllon" was 
kindn•d to l A /}ic/usin·n and l'ro l uJI Ic>rus . 
;tlld thl' t'l'rot·c• :l dip110H I1. 10 whit-Jt ht• gtt\' l' 
tlw n:l tt H' ('( 'I'Clludu;o; fors/ ('ri.' in honottt· 
of 1 ht> ~<'tt t lt•mn 11 who h:HI ht·o u~h t 1 ht• liHh 
undl't' hiH IH>t i l'<'. I t is n ot. hoWl'\'l'l', 
ktto\\tt In· th<lt llllllH' tod:lY, t'ot· i1 i~ l 'Oll 

~id<•t•t•d · (<> <lill'c•t· HO il H'\~· hn I t't·om it s 
Tt·ia:--si<· :llH't'l·not·s n ud iH now t:tl h•d 
't tH't l'tt / ut/us. 11 i H, IH'\ t•t·IIH'lt>ss. a dmw 
t·t•l:t I i \ (' or t ht• Tt·ia ssit• ~t'llll~. anti iH tu 
hc• l'<'g:ll·dt•d :tH t i ll' lnt l litth• mtHii!it>d 
tlt•~t'l'ttd ,l tll uf a ~t'IIIIS of !i HIIl's \\ h i<-lt 
I i \( 1tl i Jl ':tt·ions p:t I ' I H or Otl' \\'()!•Id "'\'I ' 

nnt' lt\ltHII'l'd millio n ,Yt'Ht 'H :tgo, :tlltl " 

IIH' Ilthc•l' of an m ·dt•t· t h:t l h:ttl it:-; la•.nl:ty i11 
tht• lh•\ottian. 

Quilt• t·c·c·rntly a t•t•m:trkahl t• di ~t·oq•t·.' 
of a I i' in~ fussi I ha" h<•Pn a 11110\lllcrd fro tn 
:--iouth . \frint: p:ll · tit·ulat·~ ol' thi s tli s 
c·m<'t'Y haH' lw<'ll t'<'<'t'i\(·d In· ~ l t · . 11 . :--i. 
<:rani . of t his ) l u :-:t' lltll . l't·nt;l ~ J r. \\' .• \ . 
:--iHI'gPnt. or Ea s t London . I n I h •t·emht• t· 
uf la : l \'PH I' n 1t•:twlilll.! \ ' C'RH(l l. wnl'ki11g . . 
ofT E:t:-.1 London. tn:Hlt• a ll:t HI or fi s ht•s 
i 11 fo1·t Y fH t hnms. '' nd a 111011:.! I ht•m wa s a 
,tt·ang~· looking SJH'c·inwn. ' fi\(• f t'l'( iu 
lc•ugt h and of a :-.tc•t>l hhw {'olout·. 'l ' lti ~ 
pt·<""<'llt<•d 'Helt Jlt'<' tlliat· ft•attll ·c•s that it 
"a' qui c·kl,\· t·c•c·ogniY.<'d to h<' of rxt t·a 
<H·dinnt·:r in t c•t·c·~ l. 11 had <t <'<ll·tiht~i n ous 
'k<'lf'lon. it. · hc•;td and ja\\s t·an·it•d holly 
pl ate'"· and it x linH wc•rt• loh;t(c• ur p atl dl<• 
... ha JH'd. I I" Ht·:tiPs \\' t'l't' IH q.{P and t'O\' Pt'C'd 

\\illl :111 t' lt:lltWI Iikt• H\l h :.... I :IIH't' l~ ll0\\'1\ :I H 

;.!:t noi tH'. <·Ita t·~w lf't ' i:....t ic· of Jll'i Ill it i \'C fi s ht'~. 
l )t· .. J. 1 ~ . H. :--imitlt . :t \\t'll kllU\\ll :--ionth 
.\ l1·ic·au ic·lttltyologi :--1. pt·o ttOIIIlt'<'H it to lw 
lllldottlltl'cli,Y :1 ( 'l·o:....l-ioplt•I',\'J,:,inn fi s h . ;tncl 
t hPt·c•lot·c• :t nwmhc> t' of :1 g t'O IIJl "ltkh, l il\t' 
tltP l )jpttoi. <·ulminatc•d in l )(•,mlittn t in H•H 
:ttuJ dPC' I'C'iiH('f l ill illl JIOI'(fl l l<'(' i l l HII('{'('C'tl 

in~ JWI'iwl.... 'J'I tc• ( 'l ·o~ ... oplc•t·.,· ~i~lll li slt t>H, 
\\'la ic-lt. 1111 t i I Uti... l ' ('('t' 11 t tl i H("()\ ('I'Y. \\'('! ' (' 

•Whltll')": AtUl'J'H . .:\1 uH • .:\tAu., Ill, J!l!!i , ••••· r.u 
liZ: I ~z~,, 1•1• 3••3·3 tl l . 

IH'Iit'\'('tl to h ;l\' l' ht•tomt• exti11 ·( i n t ltc 
('t·t'l :~ <·t•o n ~. fifty m illion y(>:Hs <~go at·c 
t'Xf t'(' ll lC iy ill (C t'l'Hf illg' to s1udett (H or 
c'\'Oiu t io u , if o lll y bt't'H UH<' 1hcir p a it·<.>d 
(j llH ('011 ( :1 i 11 e l t' lll l' ll t H w l1 iC' h rorCKII<l d OW 
lht• p;tl'(s wh idt fO t'lll Ill<• Ji m lJH or fO U t'· 

roolt•tl <lllllll:l ls. 11 is p rob;thlt• t hat 1 1 tc~e 
JHtddlt•-Ji J\t" fi li H ('O ll ld St' I'\' C <lH ]i lli US fot· 
o<Tasion:tl s low pt ·o~t·t•ss on land. 'l'ht• t·c 
i H t'\'itlt' IH't-' . too. that. like t heir <·ontrm· 
pot·;tt·it•s. tlw ll i pnoi. these ancient n .~ h es 
t ·o ul tl ~ul p a i I '. so t ha t w t' h: 1\' e in 1 1t is 
inlt' t ·t•s t in~ Sl ll'vt\'H I :1 l i\• i n~ lin k w it h i hc 
t•:tl'liPs t \'t't·tPht·ntt•s whi<'h nHt•ntp ted to 
ill\' :ldt• tlt r land. H<•n<lt•t·s wil l he i nlrt·· 
t'S t t•tl 1 () it t'<ll' t ha 1 I'() Ill(' sta I Cl:5 (} r t his 
l' l 'lll: ll 'k:ll JJt • fi Hh i\1'(1 Oil \' i('\\' i ll the ~\ \IS· 
lt':IJi:lll ~ l lHWillll. 

.\ Holht•t· ntThai<· fish sti ll abundant in 
.\uHi t·aliau \\'Hit•t·s is lht• l'od .Ja<·kson 
Nlt;trk ( 1/l'f('J'o doulu.~; ) . ' l' hi s hclon~s to a 
t'a rt t ily I Ita t \\'a s om·<• ~ ~ t·m tg'l,r t·ept·rscll t rd 
in lll;tny p:ti ' IH ol' lht• wol'ld , bui is 110\\' 

:11 1110~1 t•x.t iltd <'x<·<•pt in .\ ust ra I ia11 s<•ns. 

I~ I (J<~S 11 \\' .\ ' I' EH t ' H l ' ~T.H ' I.;.\:-; s. 

Fot· mort• than H<'\' t• n t ~~ ~-ent·s sm;tll 
~l t~ · i t np- li k<> t·t·t•ahll·t•x o f petn li<u· xt t·nc· 
lut·<• har<' la•rn k uow 11 t't ·mn 1he Cal'l.>otti · 
fc•t ·o11x :tlld P <·rmia u ro<'i.:s of l~m·opr and 
. \ Jtlt'l'i c·:t. 'J'lwst' h :t\'(' hN' I\ t ·()le~<l i<•d io 
<I s pt'<· ial d i ,· i~'>ioll. :--iytH·;u·idn, of t he 
( ' t' \IS (a ('(!a . d is (ill ~ 11 ishNl :HllOllg 0 I Jt ~ l' 
lltiii~S l1y (Jt(.• :thXl'll('(> of a (';tt·ap:H'(_), l n 
I XH I. ) f r. (l. ~l. 'l'homson. of J>nn<•d in. 
~t·w Zt•a l ~t lld. <l<·~t'l'ilwd a "sh ri mp' ' t'1·om 
~ l oun t ' Yell i n~t 011. '1';1smanin. lliHlrt· t he 
na 11 w I JtOSJJidf'," lasmauiue, but lw d id 
110( lht'll t·(laliz.t1 its gt·t•al signifil'ann'. In 
I HO(), l>t·. \\' . '1'. ( ';11 tn:l n. of t IH' Bt·i t i:·dt 
~ l llH(' IIIll , l'C('Og'llii'Jl'd i ll t he " ~1 0\ lll (<lill 
Nl11·imp' ' of ' l'asmania a ~ll t '\' iYill~ JlH'IIIht•t· 
or t hr H,rtt<'a l·itl:t. ' L'ht·t'<' yeat·s latt•t· l> l'. 
( ';tllllall ~ho\\·<·d th:tt a minHir t'l'usiH<'ean 
<·:IIIC'd Ha th yul'lla, whit-h had l>t>(l ll known 
ns fill ' hat·k <lS I ~X() ft·oJll t hl> \\';\((' 1' or a 
dt•<• p well in Boht•tnia . is :tl ~o :1 R,Yill':tl'id , 
n n tl si nc·p l l1rn o th t' l' li,· in~ l'Pp t·t•sruta 
f iYl'H o f l hi H :\ ll (' it•JI ( J.!I'O IIp h:t\'l' lH't' ll 
d iH<'O\'l' l'l'd in l ~ ll t'O f H'. l ht• ~l a l ay Pc•11i ll 
Hll l n , \ ' iclcll·in, :t11d ' l'a sm:t 11 ia. 'l' lti s witl' 
:111d di s('{lll (illiiO\IH d is tl'ihutio11 is :tgHi ll 
pt·oof of g t'l':t t gt•ologi<·:tl n~r . 
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The late Professor Charles Chilton, of 
Canterbury College, New Zealand , to 
whom and to Professor G. E. Nicholls, 
University of ' Vestern Australia, we owe 
much of our knowledge of the smaller 
f1·eshwater ct·ustacea of Ausb·alia, 
desc1·ibed a fossil Syncarid from 
the Tria. sic beds at Brookvale, near 
Sydney. To this he gave the tentative 
name Anc~spides antiquus.5 This is, so 
far as I know, the only specimen which 
bridges the immense interval of some 
hundreds of millions of years separating 
the Carboniferous and Permian Ana­
spidacea from those living today. 

In 1882 Professor Chilton described 
under the name P h;reatoicus a blind 
crustacean found in wells in Canterbury, 
New Zealand. Since that elate several 
members of the Phreatoicidae, a family 
belonging to the order I sopoda, a group to 
which the familiar pill bug or "slater" 
belongs, have been described from various 
localities in Australia and New Zealand, 
and one :o:p~<·ies was discovered on t he 
top of Table 'Jlountain, South Af1·ica. Rut 
the most i 11teresting discovery is that 
made by the late Dr. R. J. Tillyard , who 
in 19J 6 1·ecognize<l as a phreatoicid 
several specimens from t he Triassic shales 
of St. Peters, near Sydney. These ba ve 
been descl'iued by Dr. Chilton as 
Pr·eatoicus wianamctttens'is}6 and he con­
sidered that it differs but slightly 
from the living form. Here again 
we have an instance of an appar­
ent gap of over a hundred million 
years between members of the Rame 
family of animals. There must, however. 
have been a continuous chain of 
descendants ft·om the Trias ic to the 
present day. 

THE .'TORY OF '£HIGONIA. 

A pearly bivalve shell called T'l'i,qonia is 
commonly met with as a fossil in 
Mesozoic rocks (Triassic to Cretaceous) 
in various parts of the world. It was 
regarded as extj net until, in 1802, Peron , 

6 Chllton: Jount. Ro'y. Boo. of N. S. Wales, lxil, 
1928, pp, 366-8. 

e Chilton: Journ. Roy. Soc. N. S. Wales. 11, 1917, 
pp, 366-385. 

naturalist on the French exploring vessel 
Geograplle, found a dead valve on t he 
beach at King I land Bass Strait. IJater , 
Quoy a1Hl Gaimar<l, of the French vessel 
Ut·anie, discove1·e<l living specim.ens jn 
outhet·n Tasmania. The Urame was 

wrecked on the Falkland Island in 1 20, 
and it is r elated that Quoy risked his life 
in l'eiui·ning to his cabin to salvage these 
p1·ecion. specimens. Tie declared that he 
would rath.e t· IJc drowned than r eturn to 
France without hi s Tri,qonia. 

This living fossil still exists in Port 
fTackf:>on, whe1'e it wa. first di.covered by 
Samuel Stnt.ch bm·y, once a Trustee of 
the A nstra l ian 1\Inseum. He had eh-edged 
up three specimens which he placed on 
a seat of the boat. Ilaving allowed hi· 
attention to wan<ler, h e hNnd au ominou 
elick, followed by another, and to his 
cha~rin he found that two of the actiYe 
little creature had hopped overboard, 
and pl'e. en tly the third fo1lowed suit-­
and many <lay. elapsed befo1·e another 
was rar)ttn·ecl. 

A N I•~W ZJliALANO EXAMPLE. 

~ew ?jealand is till more isolated than 
Au. tl'alia, and not even the m:nsnpialf:> 
we1·e nble to make their way into these 
tight l ittle i sland ~. I t i~ not snt'pl· i~in g, 
thei'C'fOl'C, that t he Dominion has its 
1iving fossi ls. The most intere. tin~ of 
the~e and one t hat. is but little infel'ior 
in impot·innce to our monotreme~. is the 
tnaim·a (Sp ll rnoclon), a lizard-like reptile 
belotJ~ing to an or<lel', the Rh~~ncbo­
cephal in , 1 ota lly extinct el ewhere , ince 
t he Eocene. The rhynchocephalian 
attained thC'ir maximum de\'elopmeni in 
the Triassic, and !'\ince thC'n the order ha ~ 
clwindlecl, lea vi n~ but one sm·Yi\'Or on 
~ome small ixlan<l!'\ off the New ?je:1lan<l 
coast, alt hongl1 it l'oJ·medy inhabited the 
mainland a~ wel l. It. is ft·eqn(;'ntl~r call<?d 
a lir.ard and rC'scmbles Jizal'(l. C'xte1·nall)' , 
bnt it i ~ in ndm1l fact not clo~ely 1·elatl'<l 
to <~ny 'l iv i n~ OJ'<lC'J' o f reptile .. :. ·l ts skull 
h:-ts fentUl'C!'\ which t'C('all the tro<•odiles 
a.nd even 1 he tod oises, a n<l b'1 ~om<' i1 is 
ronside1·Nl to (·onw n~at·('st to tlw p l·imi-
1ive reptile~ f l'om whi<'h all othl'l'l'l take 
1h<'il· o1·igin. 



• lt '1: I , I !l:W. ' I' IIE .\l ' ::-;' t' IL\LI .\~ .\ll ' ~El '.\1 ~ 1.\C .\ZI~ J·: . 

Australian Insects 

V. The Dragonflies 

By K EITH C. McK EOWN 

T ll.\ 'L' lilt• d1·:q.:on lli l':-\ ;H<' :m :llldrnt 
I'Ut'l' 110 :-\t·i<•Jl!i:..:t \\Ollld qiW:-\(ion. 
but !llt'it· o1·ig-i11:-\ and t·~nl.r hi slot·y 

ill'(' lost j n the d('II S(' Ill is( S of long- p:ts( 
" l-WS. \YIH'l1 till' t•ul'l:lill lit·:-:1 t·is<•s Oil 

lh · ro ..... ~i l l'ot ·m~ ill the• t ' pp<'l' ( ':u·Lw~til't•l'· 
u u s t't)(: l\s . Wl' li tltl Ill<' ln·okt'll I'<' III Hills 
or a " il d 1'i o t or i 11 s t•t· t t i rt- or , :1l'i C'd 
ki11d:--. l~u l lhi :-\ is not fli P lw~innillg', 

fol' llln"l of t ht•ut :IJ·t· \ <'1 ' ." -.:imil:ll' to lhos • 
fnt·m · that pc•uplt• lhP \\cll·lll a bout n. 
today. ' l'llt' in-.v<·h h:t\t' tt ·~l\' t•llc•tl a l o ll ~ 
\\ay n I on~ flw h:u·cl t·o~ul of t'\ olu t ion. 
'l'IH' majo l'ity of l lu-- it~sc•c·ls of tlw l ' pprr 
C'a t·luJIIift•t·uu-. \\('t 'c• t ·c• tn t~l'l~ab l t' for tll(• it· 
lat·~c· t-ilw, and hy c·ompnt·iso n thc>i t· 
IIHH I <'I'll t'I'Jlt'<'s<'ll t a t i \'C's ' I p pra ,. a s 
Jl.\'~ ll t i <•s. 'l' ltc• d1·ugonflil•s of lltosc• f:11· 
ofT dayH ;d I :t i tH•d a "i 11 ~ HJHIIl of 1\\'('ll t .V 
"C\l' ll iiH' IIC•s~ If is illl t•t·c•:-. till~ to C'Olljlll'(' 

11)) a p i<'fll l't' or tlwst• hllgt• i!Ho\C'('(S h:J Wk 
ill~ tl\t'l' lh(• ~\\IIIIIJI.Y l:tlldH, \\'ii('I'C' fh r 

<·o:tl Jtlt'HX II I't's \\'(' t'<' ~lo\\'l .Y fo t·ming, flyi ng 
'1('1 '( ' :tlld lh t•t•(l in IHlt·~m il or ihcit• x:ma lle t· 
:t 11cl \\'(':1 k<•t· i nst•et t·(' ) ;l tivc. , o 1· tli nging 
to ll~t• xlt·a llg;<• v<'g!'lnli.on a.· they rN.t.c(l 
:1 11tl d t·i<•d t ltPi I' wi n~x. Bui tht> m i!'itS 
<'ln:-\t' down a ttd tlli(')a•n . . . 

Oul' p t·Pe-;t>tl t dny d t·~lgOJt fli e:, a 1t hough 
lh<•y 11\:1,\' lH• laddng in t he : i?.e or their 
:ltH'<':-<1 ot ·s. :ll'<' hri ng · of con ·iderable 

-

A tYtl lt>nl AniiSOtl·t erltl 
Drn~;ouOy. 

f;lxt·iu:tfio n :tntl hranty o f rorm. pel'll<lp 
u np:11·:1ll<" lt>tl in any nthet· gronp~. 'l'he 
htlln:ln mind , P\C't' JH'<'rt•ning ~enxa iional · 
ism I() rad. h:lx l'ot· xonw obS('\ll'(' l 't'<l~O ll 
<'tHiowc•d tii<'Sl' h<•anlil'ul <· t·<•a tm·l•s wi th a 
:-;iuisl <•t· t·<•pulnt ioll t1 t·t>pntation wholly 
1111 r:u·nC'd. I [ow m a ll,Y of us I oday know 
t h <' d l ':l gull fl,y a:-; H ' 'iH>I':~C R ti 11 gt> I'. ', 

;tit l1ou ~h if i:-; lH't'ft•l' II .Y h:nmlr~~ both to 
tll:tn nnd lto t·Arx '! l t i:-; att t·ndPd fo the 
lntlt>t· on l:o-• l'ot· th <• p111 ' PO~f' nf t'<•clut'ing 
f ltr 1111 llth<' l'S or to t' llll' ll( i ng flies and 
111 oxquitm·~ tha t hovel' pc>t"' i tently nbont 
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them. But f01·get prejudice, ~nd see what 
can be learned of their strange 1i ves. 

All the dragonflies in their immat ure 
stages are aquatic, living wholly beneath 
the wa.te1·, and it is only after the great 
t1·ansformation that changes the mud­
d"·elling nymph into t he perfect insect 
with i ts gauzy wings that the watery life 
is exchanged for a tenestri al, or aerial, 
one, a life in the air for which t hey are 
so perfectly adapted. 

For the sake of convenience we may 
divide the Odonata, or dragonflies, into 
t wo groups or sub-orderf';, the Anisoptera 
and the Zygoptera. The first includes all 
the ti·ue dragonflies, as we may perhap~ 
call them, stoutly-fo1·med insects with 
wings ever extended while at 1·est; the 
second, the slende1·-bodied damsel-dies 
which bring their fragi.1e oar-shaped 
wings loosely togethe1· over the back while 
resting. Their nymphs, too differ as 
mar kedly as the adul ts. The Auisopterid 
nymph is stout, heavy, and r ather 
ungainly, and spends i ts life crawling 
about in the mud and ~l ime at the bottom 
of ponds and streams. It is often popu­
la1·ly known as a "mucl-eye" . The 
Zygopterid nymph is slender , frail , and 
lives mainly among the tangles of aquatic 
plants. There are other important struc­
tural differences, some of which must be 
mentioned later. 

The eggs are deposited in the tissues of 
aquatic plants, or chopped in a more or 
less haphaza1·d manner directly into the 
water. "\Vhen t he egg hatches, the tiny 
creature that eme1·ges bears lit tle 
resemblance to the active nymph which 
we expected to see; it is a sau~age-like 
object wrapped in a t ightly-fitting ~heath 
of the finest skin. It is a pro-nymph. This 
state, howevm·, l~ sts bnt a few Hecon<l s 
at most, for a pulsatiug bladcler-like 
organ appears on the head, swelling a n<l 
forcing upwards until the enclosing ski n 
bm·sts, and the tiny, long-legge(l nymph 
enters t he wo1-ld, and sculTies off to find 
shelter ft·om a horde of bun~ry euemie:;; 
that beset it on every sid e. At first the 
little 11ymph must pet·fOJ•ce "feed upon 
minute fo1·mH of aquatic JHe commen­
sm·ate with its own size and feeble 

Enu~rgence of Annx p:l}Hae n sis Bnrn1. ft:ona t h e 
egg. Left, lJl l'OilYJntl h cmer~ing fron1 egg- s hell ; 
cen tte, ')' tHang· l :•r , ·a e 1nerging f r o m Ilro-nyuap hul 

s h eath ; rigl1 t , t h e you n g Jnr, ·a free. 
(All fi g ures x 20. ) 

(R. :r. Tillyard, rlel. ) 

strength. Such a cliet ,,-ould seem to be 
nourishing, for t he nymph gTows r apidly, 
and in consequence ha~ to shed its , kin 
from t ime to t ime to a ccouunoda te its 
ever-increaKing bulk. The number of t hese 
moults doe~ not appea1· to be fixed a. in 
most jn, ects, but exte1·nal comlitions, 
drought , wa1·mth, t he abundance or 
scarcity of food, influence not on ly t heir 
numbe1· and frequen cy, but also the 
du1·ation of t he life of the nymph. 
l\Ir~tndty may be attai ned within one 
yer~ r of hatching, or it may be deferred 
for two, t h,ree, Ol' even fi \'e years ! As 
t he uymph get~ biggel', it is "lble to deal 
wi th hnger p rey, mtcl event unlly may 
er en cnphue quite l a rg.' tnclpol e~. fi sh, or 
membeJ·s of its own f<1mily of oTeater 
l.>u 1 k than it elf. e-

1\lany aq11aiic insects m·e obviously not 
C'ompletely ada pted to life in t heir w;1terv 
habita t , aJHl mu t fl'om i ime to t ime l'is'e 
to t he ~m· face to r eplenish 1 heir :-;tore of 
air befot·e descending agn in fot· a mm·c ot· 
less J·estl'ided pel'iod of ~ubme t ·getl liCe. 
The ch·agonfty nymph i s f t·e(' [t·om su<'h 
limitations to it~ n<'ti\'ity · it is r<' t'" • l , I 

adequately eq11ippetl with H SC' l' i (;' of g-iJlR 

which ena ble it to t'xtnH:t the ri lnl 
oxygen ft·om ihe wai ct i11 whieh it lin':o: 
and is ba t h ed. 111 the A ni soptt' t·iu nymphs 



.11 ' a: I . I !):~!l . 

' ·"""' ur " ' ""' " uf \ u,cruh·l\ il'"' """11"' H11mh ., full -~r'"' 11, In lht• llt' f of ch~ ,· ourhtJ.' n 
( ' h lru uum ltl l nr\ 11 t !1). 

1. 111'\ 11 Ill' 11 ) Ill Jlh uf \ rl(lotlt•,. lt•H lt>fl•l'liiiH'liiH 
"'t•l. ., f ttll - ll.l'fl\\" ( ;!.). 

( l 'hutuN. 

' ·""' 11 ur 11 ) mt•h uf ll t•mlt•n rclulln C11 11 ~t·l .. 
full - 11.r"" " ( :.:). 

/Jr .1. \ ldwt.,nu ctlltf 1118,'1 .1. G lJIIIII.'I, 
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t hese gills m·e enclosed in an expansion of 
the lowm· aljmentm·y canal, known as the 
"b1·anchial basket" . By muscular con­
t ractions of the body wall the water is 
ch·awn in and expelled , so t hat the gills 
in the basket are continually flooded with 
fresh oxygen-filled water. This very in­
genious contrivance has another use, for , 
in iimes of stl·ess, ·when the apperu:ance 
of an enemy · necessitate~ a hasty exit 
f1·om the scene, the wate1· is expelled 
suddenly from the alimentary canal with 
such f01·ce that the nymph is driven for­
ward through the water like an arrow­
at a speed much greater than would be 
possible if i t relied upon its legs to carry 
it out of danger. In the damsel-fly 
nymphs, on the other hand, the gills are 
external, and form thin leaf-like plates 
arranged along the sides of the body, or 
more usually, in a sel'ies of t hree plates, 
varying in shape acc01·cling to the species 
concerned, placed a t t he extremity of t he 
body. 

The feeding mechanism of the dragonfly 
nymph is tn1ly amazing, and without 
parallel in the insect world . Folded up 
beneath t he head i s an appendage known 
as t he "mask", a complex development 
of what we may, perhaps, term t he 
insect's "lower lip". It is in t he f01·m of 
a jointed arm equipped with a pail· of 
hinged jaws at the extremity. vVhen at 
rest the mask might well be compared 
with the human hand resting on the chin: 
while t he arm is pressed close <.lo·wn 
against the chest. The nymph hunts its 
prey much in the manner of a cat stalkin g 
a mouse, or lies in wait for what living 
things may pass, but, in either case, as 
soon a.s its victim is within reach, the 
mask shoots out to its fullest extent nnd 
seizes the unsuspecting C1'eatu1·e with its 
curved teeth. Once a grip has been 
secured, the mask is withd1·awn to its 
usual position, and the meal masticated 
with the true jaws or mandibles. 

As the nymph g1·ow. , wing-pads appear 
upon the thorax, increasing in size with 
each succeeding moult, nut il t he i n . €'C't i s 
1·ea cly to und e1·go Hs :fina1 t t·ansEormation 
into t he adult state. Feeling ihis 

F ull-grown l :nrv:a or n y Jn p h o.f Ann x JUl pue n Si !C 
B n r m . ( X I;',). U 1111Cr r i g h t, Y i e ,,· of l ab i a l 1n:ask 
e:A'tetul e (l ( X 2); below, t h e loltune, fol<led into 

JIOsltion o f r-.~st, ~·en trn l "\' i C"\V ( X 2). 
(R. J. Tillyard, del.) 

in·esistible nrge for change, the nymph 
crawls slo,vly up the stem of ~ome \Yater­
lodng plan t unt il it is well abo\re the 
\Yater. Tillyard has described the eYents 
which follow, clearly and without undue 
detail. H e says : 

When the larva [nyn1ph] has selected it~ 
position for transformation, it fixes its tarsal 
claws so firmly in position that the exuviae 
[cast sldns] r emain clinging tightly to their 
support long afte1· the imago h as emerged. 
The larva th en becomes quite motionless, while 
the internal swelling of the parts increases. 
This swelling becomes particularly pronounced 
in the region of the eyes, and on the back 
of the t horax. The actual splitting of the 
sl{in first appears a long the mid-dorsal liue 
of the thorax, and quickly extends forward on 
to the head. It seems to be caused by the 
insect arching its back strongly, in an attempt 
to withdraw its head into the thoracic cavity. 
The thorax bulges out through the crack, so 
that the withdrawal of the bead is quickly 
accomplished. As soon as head and thorax 
are free, the legs and wings are gradually 
withdrawn from their sheaths. By the ti me 
this is acGom plished, the abdomen is onlY 
partly free. The insect next usually hangs 
for some tirne with its head downwa1·ds. while 
the action of the sun and ai r hardens its 
legs. As soon as lhese ar e strong enough, 
the insect waves them about in an effort to 
find something to catch hold of. Noth ing 
being usually available, it attempts to jerk 
itself upwards, and soone r o1· later succe<'ds, by 
a gr eat effort, in seizin~ the hcact of the 
exuviae, or the r eed-stem above it . Next, hold­
ing firmly on to the stem, the insrcl withdraws 
its abdomen. f1·om the larvul skin nnd usunlly 
climbs a li ttl e way above it , a0 n's to be quite 



- -

frt.' C'. . Tht' u ·ansfurmaf inn is t <Hnpll•tl'<l 
by the elon~ntion of 1 ht\ nhclulll l' ll nud tll<• 
E>Xpnnsi on o f th • "itt ~!{ 1 

~lauy dragon rli l'l' l'IIIC't'g<' ju~t hdot·c• or 
aftt•t· lhutult·r~torllll'. " ' lu•11 lite JH't·fcd 
itl'•t'l'l !tal' l'nt(•t·gc•d. il t'C'"Is for a "hil{' 
h(•fo rc• flyiug- "'nmttwhal \\C':tl\1,· :l\\il\' 1o 
Mlllll' sh<•ltPrC'cl position whl•rc." () J(l " : ing-s 
may hrtollH' fully h:ndc•tH 'd. a Jll 'cH·c•ss 
that mny take' ~o llH' filii<'. 'J ' Iti ~ lt~tnlC'ning 
rnmplpf ('1 t he• i nser l i: n •ud y for if s nd 11 I I 
life' . ' l' IH· cal"t nymphal 'skin J·rm:tins 
c·linging to it. ~u pporl, :1 mutr rcmilldC't' 
of what h:t ~ }l:l l'sc•cl: sa ' c• fot· ( lw g:1 ping 
t'PIII :tlong tlw hac·k, it is c·omplrtr in 
C'\{'t'.'" n'"'JIC'<'t. ThC' sl c> IHI('r white> lht·c•ad s 
thnt pmjrc·l f1·orn th<' tho1·:J<'ic· <·a,· it,~ and 
fluth•t· in thC' hi'C'C'~<'. :lt'C' l lw linittgs of 

th<' t 'C'~o.pi1·atory IIIIH'lo\, ot· II':H'hr:w, whi c·h 
:ti'C' clisC':tl'd<>cl with lhr s l\i11 clnt·ing fh<• 
t l':t n~-tfo1·ma lion. 

In tlw lu·illian c·r of fh<'iJ· coloJ·af iou 
the• clt·:tgonflieR 'ic> with nlrno:-; ( anv of lh<' 
ut IH'I' fll('JillH't'~ or ( hC' ill sC'ef WOt:ld' htt (' 
as a t·ul<>, lh<'"<' C'olout·s ~li'C' ll':lllsiloJ·y, 
fadiug art£>1' (lP;tlh. so that a t·ollc><·li<;ll 
Cl f IJw )I j 111Wtl hod i ('<.; 0 f ( Jt t'S(' j 11 S(\C' ( s i 11 

:1 lll\1 1-i~' lllll fail s In ~i,·r any It'll(' 
IIIIJII '('HHICJJI or th(• dc•lif'alc• IH'~ltlfY of lhr 
Ji\• i11~ I'I'C•:t fiii'('S \\ }It'll fl ying- :tiJOI.tl ill (Jtr 
llll ~lt i IIC' . • 
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~~~C \\', if any, insC(' fH HI'(' RO JH't·fr('(Jy 
:ulnpl('(l fot· flig-ltf ax tlt t' Anisop(ct·icl 
dl':lg'Ottfli cs. Hlltl HO f :11· ll H t·clinbl r infOI'll1U· 

li011 is avai l ablr lhc·y Hlll'JHl:SH all o ther 
iii R('('( H jn Rpe<>d. nt·. H. ,J, Ti llya l'<l , ju 
OIIP or I he frw l' (' ;t ll y H:l I isfactm·y t·econl.· 
or 1lw Rpeecl of i nscti fli~h t, 1 imc<l a 
t.IJ·:lg'~)n fl y as i1 nrw up and <l own, hawkiu~ 
l o t· tns<•c·1s :tlou:.r a st1·aighi l'<'<l('h of 
si i'P:1 111 , and hr fouud tlw t i1 a11n in rd 
:111 H\'l' t·ngc RJH'Cd of sixty mil<'s pet· houa·. 
lt i:-; poxsihl c lltat r\·rn 1hix would lH' 
~tii' Jl:l "xccl in d:u;la'H ovel' shol' t <l istn nc·cx. 
'l' lt<' flight of 1hc ~ygop1et·icl!; is wenk nnd 
flu t 1 cri JJf'. 

'rite foocl of <Hlul I clt·agon fii ex i s 1 a ken 
on the wiJ)~, small insc•C'fs heing captnrccl 
i11 a haskC't f OI'Ill('d hy the Rpiny legs ancl 
l:t l<•t· lt·an RfrtT<'<l to lh t• mouth fot· <·o n· 
Hlllllpf ion. V a~( quan(iti e: Of JUORqUiiOeS 
:nHI ot het· ~mall . ~anw ;u·e <lc~tt·oyed by 
tllc>sr ,·m·~l cw n ~ lliH<'d R as they hawk np 
e111d cl owu s( t·ea ms or n l o n~ snnn. bnRh 
( l '<l C'k S. 

( 'on r f~hip among thr clonata iR 
u:-;u:llly o f tlw ~im pl()~t n:Hm·e, mnl'l'iage 
hy c·npfn t•() being I'H(h('a· lh() not·nwl o t·tl.ct· 
Of thing-H. 'riJJ,Y:U•cJ ha x, JtO\\'C'VCI' , 

dC'sc'l'ihPd mu ·h mot·c• c·omplex he h~l\'i O Ul' 
in IIIC' wooing of lft•mitJhlf'IJia miJ·alJilis. 
"'.l'hiH metalli c g"l'<'<'n Dt·;tgonfly , he 1-iHys, 
i 1s almost in\'i ~-tihl c on g-t·cen reecl -stem , 

<'X<'l•pt fo a· it . Ion~ l'ihhon-like white 
nppPtHl<lgC'R. 'l' h<•sc aJ·e cli ~plnye<l fiR n 
si~ll to th) f rmale, uy t • ai sin~ the' ahdomcn 
and h 'IHling it slight ly sidC'\nly:, while 
walking np the t·rrd-Rtcm . The female 
t't'pl i<•s by nw\'i ng l hr whit en eel en cl of 
hr1· nbdomeu ft·ont siclt• to Ri<lc in a 
JH'<·nlia.J· m:tllJl<'J'. J~innlly the little 
('J'(':l(ut·cs fly out 1'1·om tlw r r<?ciR, nnd 
<'llg;l~<' in :1 mini:tllll'<' fJUN dr dru.r hC'fOI'<' 
pnia·ing." Pnit·ing is rlfet'ted with the 
ins(>('(s in n tandrm posi tion. t he male 
flying in f1·ont o( his rna( () and gripping 
hC't' hy th t l'0\\'11 o f thr heatl by Jll (':lll~ or 
HpP<·inl clnsprt'H nt lhr cxtt·cn; il y of h i l'l 
hocly; the femnl<' olwd iently followR, :1nd 
hf'tHI~ hC'r body foi'\\'HI'dR in n loop. 

l~gg lnyitng i :;; C'ff'<'C'I<•!l with 1hc in ~rcf s 
s till 111 fatHI<'lll fot·mation. 'l'hr 
~,Ygoplrri<ls (aud :-;unw of 1hc 
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An isopterids) deposit t he it· eggH in the 
ti~~omes of water-plauts, in ~ l its cut for 
the pm·po~e by the o,·ipositor of t he 
female. The majority of tlw Anisopterids 
~catter their eggs directly into the ·water, 
the pair flying low over the sudace, which 
is flicked fl'on1 time to time by ihe 
abdomen of 1 he female to wn~h off t he 
extruding egg!';. The opern t io11 among the 
clam~el-flies is qn ite an in1t·igning per­
formance. The pair alight npon the .·tem 
of a reed projecting abo,·e t he sul'fa<:e of 
i he wate1·. T he female ba<·ks <lownwat·<li', 
<lrnwing her m ate, who [-{ti ll gt·ips her 
hea d fil·mly, tlown afte1· hcl'. As soo11 ns 
he1· abdomen is below t he wnter, he Hets 
to w01·k cutting ·lits in t he tern <UHl 
depo. iting eggs in each cavity. ' Vhen a 
batch of eggs haF; been 1'-ia fely pla ced, th e 
little moihe1· l'Che<lts a f ew Hiel)s fnl'ilH't' 
down. an<l r epeats the prog1·ess, unt il t he 
1 wo iu eets m·e completely ~ubme l'ged. 
'l'he male all t h is time "·tee:Hl ieR hiH mat e 
on the slippe1·y reed. ' Vhen the female i~"; 
satisfied that she has exploited the po. ·j . 

bHities of that stem to i he full , the pail· 
emerge and fly off to JH'ORpect other 
localities. 

Since O\'Cl' two hmHll·ed different 
species of dragonflies have been described 

:\[r. H. 0. li'letcl1e1·, .Asr-;istant Palaeon­
tologist, left y<l ney on :\lay :n to join " 
pm·ty led by D1·. C. T. :\T ad ig:-1n, U ni vet·­
sity of Adelaide, which will make e111 

attempt to Cl'Of-ls the Si mpson J)e::;el'i. 
This al'id and inho"'pi table regio11 
oc<:up ies portion of t ln·ee ~ iate. of 1 he 
Commonwealth, and so fm· has defied all 
efforts to Cl'OSS it, though its mm·gins 
have been traversed, :md D1·. 1\1adig~111 

himself has ma<le th l'ee fligll iR ovel' i1. 
In 1H87 lhy<:e Rns~ell st;uted f1·om 
Oodnadatta w ith the intention of 

f t·om A nstntl ia it i K obviom;ly qni te 
impos:;.; ihl<' i o <li scu HH i he diffel'Clli fm·ms 
in any <l<'ht i I h et·e , bn f hl'ie f men1 ion m~n;t 
be ma(l e of a few. Among t he Zygoptel'lcls 
is t l1e remal'lwble Jfrmiplllebia mirabilis 
who~e <·otlrh;hip h:H; heen mentioned. 
Xautlwr;rion ery tllroJtelll'lnn, in which 
i he male ha:-; a 1·e<l iho1·Hx and a blne 
tip to tlw ;lb<lomen, ii-{ \'eJ·y widely cli~~l'i ­
bntetl; 1he small hlne nnc1 hronze Hpecies, 
A u ·troar;rion cyaue, too, is <:ommon . 
..t ustroles l es l ed a a n cl a nalis are \'ery 
f'amili<ll' member~ of 1lw ir genu [-{ in ea~t­
et·n A n i'i1t·:11i<l. P c>tal11ra in,qentissima, 
f1·om North Queen. lan cl , is the l ;nge~:;t of 
the AuH1t·;llian AniHoptel'id.· and i : 
indeed one of the l nq~e!-i t dragonflies 
known, <:'xpamlin g up to fo; iX and a half 
inches ; P. yi,r;ollf('a. of t he Blue 
)founiaiu:-.. is anothel' hnge spe<·ie-~ attain­
ing to the indtes . . l (•sduHt breri:•dyla has 
n wide r a11ge throughout Auf-itralitt, and 
A 11a.r pa JJIH' II-"is js pe1·haps the c·ommon­
ef.it and bef-it known of all. A.ustrop7llebia 
c:osta li8 i~ remarkable for the possessjon 
of a bi'0\\' 11 band along t he front margin 
of the fm·ew in~ ·. The genus X euroflt cm is 
contains 11·opical sp<l<·ies in ·which the 
wing. oC the males :ne sh:Hlecl with black 
or brown. 

iJ·ayersing t he de. e l't. lmi no trace of this 
bold nd\'Cll1 nt·CJ' or llis <"<\mels hn~ ~ince 
been <1 i SCO\ 'PJ·etl. 

l>L'. )lacligan's expt>cl i ti011 \\· ill inresti­
gate 1he geology and pahtcmttology, the 
plant <llld Hnimal lire. ctll(l othe1· fl'at nt'('s 
of t h e des~l't. <HHl willl><' nl>Rent f<H' about 
two monih ~. ) ft ·. Flt'ldH~ J·. who will IHwe 
elunge of ihe zoologienl wol'l~. i~ nu 
expe1·ieJ1 ced n lHl l'<'HOlll 't<' l'n L rxp lol'l'l'; he 
nccomp:mi c>d Sit· I>ougl n~ .JlnwHon 011 two 
Ani an· I it <'XJWtl if i 011 s. nnd hns n I n'<Hly 
h<l\'(' I'SPd }><ll'1s ol' ('t>llll'<tl . \. usfl'<tlin Oll 
two o<.:c·nsioux. 
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The Nature and Origin of Life 
By W . BOARDMAN, B.Sc., 

Anslrnltnn Tn stit11t c ot' J\nntomy, Cnnhc rra, A.C.'l'. 

I 1' i~ n Ion~ tinw l'ill<'t' 1lw ~un had loa·u 
fi'Oill it ;I ltol ~wia · lin~ ltPhulat· rn:t~~ 
whit'11 hy it ~ t't)(lliug- g:l\' l' t·ist• to lh<• 

~lo\\ I~· • ·ol;tlin~ ball Wt' t'illl E;11·tlt. ' l'h<• 
youn~ gloht• had no walt'l' upon it anti no 
lift• giring OX,YJ.!<'tl ahO\l'. Lh· in~ llting-~ 
n~ \\'t' uudt• t·~taud lht•lll \\' t' t'<' ~fill in :t 

di~tnnt fulut·<•. ' l' inu• "r·ou~.d t l nl;tn)' 
d!illl~c·x. Hnin ft•ll. lal, l' ll'l x arul r·i' lllt• f ~ 
appc•n t·c•d on fhp s ttl·f:H'l', nn atnw~plr l' t '<' 
('\ (d\"t>d . 1 ·~ ,- Pill s by lltt•it· n:llnt·al <·o ut'l4t' 
\\l' l't' st'lling a xlng"t' IIJIOII whi<-h life• 
pln111" :lnd nnittwls c·ould pla,r n p;li ·L 
.\ 1 'unw JH' t·iod in lht• t•ut·tlt'x hi :·dot·y . life• 
a ppt>a r·t•tl. .J "'' wltr n would ht• i utt•t·t•" t 
ing fo kilo\\ . hut it is fill · nwt·t• illlfHit ·l:tllf 
I o t'OIIs id<••· f ht• q ll l'S( ion how. 

\\"hat is lif(''! 'L' Itp ft·og-s and pl<lllf x in 
a cTttt•k an• ;lliq•. 'l' hc• huhhling' wnlt't'. 
tht' x( o llt>l-. anti l--;IIHl of its lwd ha n • rH'H' J' 

-.tit'l'c•d in t•t•spolll--c' f o ;t lift• lll 'g't '. On 
11w ou r hantl a ptrl saling- ot·g-:ulil' \nH·Id , 
on tlw olht•t· the inrrln<'~~' of 11H' in 
or·~ani<'. 1~ 1H• cl ill't• t't'll <·<•s s P<' ll l so oln intrs 
thnt tinw iiPIW:tt•s wa xlt•d ill d <•finillg' 
tht'rn . Hut Wt' c' flll ~ono ftn·thc•t· iill IIH)sc• 
tliiTt •rt' tH·r~ m·p rxaminrd in the pt·c•c·i xc 
lt'l'lll ~ of KC"it•tH't'. fot· O IH' of Ill<' OIII S(:IIld · 
iuJ.{ r · c•s iJI( ~ of llH· <H·c·n mtrl at ioll of know 
Jc•cJgp h:l l-. ht>t'll :1 :.;1 C'rtd,\' Jn · itJ~j llg' of { lW 
'-<'t•mingly i111pas,ahlc> g-ap IH'IWt'<'ll lh<> (\\' O 

wol'lds. 
Li,ing lhin~s posst·~s font· al(t·ilntl c>s 

not r·Pad i l.r ohs C't' \·c·d i 11 I 111' non I i' i 111-{. 

'l' hc•.r c·an nto\1' sponl<liH'OII :-·dy. fltc·y tal<c• 
in foncl iiiHI as ;t c·ons<>qttt'llt't' ;t t·c• ;thl!• 
In J-!1 '0\\, t·('pt·odiJt•fion t oflt•n a :-;pxn<tl 
<llld flJil•at•PJIII)' c·nmpJiC':tiC'd pht' llOIIH' non ) 
oc ' (' Ill' Jll 01' (' 01' I ess r I'('Cjl I(' nit,,~ . a 11 d ' 
fill:tJiy OI'J.{:IIIic· """· l:tiH'l'S :tff:Jin :1 d c•g t'C(' 
of c·olltplc•xify nof mrt wi th c•hwwltc•t·c• in 
l lil I lll't•. I r I lt('S(' c·ltnr:tdc•t·is l iC'l'\ C'Oil ld hP 
t•t•g:IJ·dc•d a~ Jl<'<' ltl i:11·i I it•' of I hi ng 111 <1 f t <'t'. 
\\(' \\ollld lt:t\C' :111 :tcelll ':t(!' if SOIIIC'\\'II:If 

' 
' ' llllllwt' ·ouu•, idc •a of "ltaf f he• 1<' 1' 111 " li fe.'' 

impli<•s. t ~P t us nt1rmpl to r,·aluat<• 1hC'm 
l'ol' wh:tl lhc•y at·r woa·th. 

' J'h t• C'<l Jl<H·i I,Y fol' 1110\' t'IIH'II ( in l'<'~JIOIIS(l 
l o H xlimullls is OlW of thr lllOsl illlJIOI'I · 

Hllf l'(';tdi c>ns in Hllillt<I IS. \\l )H'(h(• t· i ll <• 
sfi tnlll ll s I ' OIIH's ft·om w ithin ot· withmt1. 
I h<• a·c•snll i s s i nti l:11·. I n all n•t·(<)n tly ~··<~sp 
smnpthing hot <llld immrdia1rly th<'t·r is 
lih<•r·;tft•d PtH't·g-y whic·h Cll<lhlr~ 1he 
m11st·lc•s ('Ollt'Pt·twd t·apid ly to mo\'<' 1 he 
:ttl't•dt•d p:11·1 ft ·o111 f IJ <' so nt·c·<' of il'l'it <liioll. 
. \ llt<H•h;t. a jns(-\· isihlc• f'ot· llllrss :-;pc•c·k of 
!hill " t't•ll\' that lllO\Ps by ••flowinrr" on?t' 

~ . . . ~ 

I h<• Sllt' f :t<'(' of \\':l(C'I' \\' (1
( 1cl S and llllltl in 

JHIIHI:-:. lt:1 x llt t• s:llll<' f:H'Illty. lt l'Psponds 
t·t•;HI i ly I o \':tt·i:tl ionx in t hr in tC'll14iiy o f 
fighf ;11111 i s \'C'I ' ,Y S(' ll si(i\'C' (o 1hC' JII'('S('Jl(•(l 

of solid s ;lttcl gas('s disxoh'P<l in 11w su r·· 
t'OIIIHI i 11 ~ wn f (' 1' . Hc•c·c•u I i m ·est i~a t ion:-; 

!ta n • gone• fnt · lo show thnt th(' t·e is a 
dosp affinity lwhn'<' ll IIH• mcn·cnH' nt s of 
an . \ntoPh:t and tht• c·otlfraetion and 
c>Xp<tn sion of' llw rnmwl <• fiua·r:-; inn highe1· 
:111i m:ll. Physkis(s, ho\\'(' \'<' 1' , lwvc t:1krn 
the study a s (<•p l'tll·lh<•t· hy tlrmon:-;ll'nting 
that lliO\'<' Ill<'nlx of a type• simihll' to tho~e 
found in . \ rnoC'ha ancl hy nnalogy to 
mnsc·ul:tl' c·ou t t':l<'i ions :11·<' l'ep roclntihle in 
mnrh si mpl t>t· non - li \'i n~ snhsla ntt'• . 
(; i\'(' 11 s 11 i t.e~IJI(l c·orHl it ions, oi I clt·opx a ncl 
\':tl·i on :-; o t·g-:llli <' and illot·g-nnit m i x lul'(lS 
( ' ;Ill f)(' (' f\11 1'\('d (O ~j\'(' l'i S(' fo JllOH' IlH' Jl(~ 

w Id rh 111 ay j u ~fly hP t1 PS ('I' i bt•< l as 
''UlllCH'hnicJ". 'J'h(':-i(1 1110\'{'lll('n(x ell'(' jhe 
t·r s ull of ~tll<• t · : tli on :.; in tt·u~ioll :11 thr 
Hnl'f:t<'t> of tltr rluidx, tit <• a l tt• t·atioll h<•ing 
ft ·:H·c•nhl(' fu l;:nowll rln•mknl and physic'<ll 
c·:tiJS('S. ' l' JI(• JllO\('tll('ll(X O[ ... \ lllOPha, 

lll ll XC'It• fi ht'(', :t nd n XIIS)l(' tHfrd nil <lt·op :l l'(' 
:1li lw. si i H'P fltPt'(' S('PIIIH llO \'tl lid I 'C'il~Oll 
foa· dnHIJfill ~ lh:1l in t>:1<· lt c·nsc n common 
t'<IIISP is o p ,PI ' :I I i ng. rf 1'10, WC' lll\lH( I'll)(' 

o td lltt• c·laim of li \' ing mnttra· to n 
ttlonnpoly nl' I h<' ph<•uomrnon of 
init:d•ilit) . 
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Gt·owt ll and 1·eprodu cUon a re clo ·ely 

J·clated. When we ouset·ve g1·owth, say, 
in man, OIJly the end-result-in crease in 
~ i zc of t he body--is manifest. Growth is 
the cnmulati\'e effect of t he t endency o-f 
1 he mnjol"ity of cells 1 o J·eprodu ce t hem­
~cl vcs uy dividing into t wo under f a yonr­
al>lc con<1 it.ions. ~ourishment is a nece~­
f';:ny prclmle to growth. Food by i t s burn­
ing t·elea ·es supplies of energy fo1· the 
ne1iritics of the uody; it en:1bles wont 
out and <l ead cells to be r cplaeed, and if 
t he food intake is sufficien1 , the cellulal' 
ngg1·egni e will, a s a result of it~ division:-;, 
il1crease in number and i hus ini t iate 
g1·owth. It is n ot eworthy t hat in man 
ami the higher animals t her e is an upper 
limit beyond which, as a rule, g1·owt h 
does not proceed , though if a censu · of 
t he animal ldngdom was taken , it is 
cel'tni n that the majority of animal :;;; 
would be found to cont inue growin g 
t lu·oughout life. Reproclnction i s basically 
a special fo1·m of cell <liviRion. Ova ar e 
elalJoJ·atecl in the ovary of t he female, 
sperm · in t he t issues of the m a le te ti. ·. 
When t he comparatively large ovum i~ 
pencit·ated by a sperm i t is gah'anize<l 
in to acthity a nd imnw<lia tely embad~s 
on a conrse of ra}Ji(l divisions wh ich mad~ 
the fhsi stages in the development of a 11 
emb1·yo. Can t he ino1·gan ic world give 
us anything compat·abl e t o these t wo 
p henomena? Again t he answe1· i.· in t he 
affirmative, t his t ime h orn expel'imen1 s 
canie<l out wit h cetta in colloid . The 
t erm colloid, it may be cxplnined. is u. e<l 
t o design ate a wide 1·ange of sub:tance~ 
one of who ·e pl'in cipa l ])ropert ies is tl1ai 
when in solution d iffusion t b1·ongh 
<1nimn l and vegetable meml.>1·anes is slow 
or negligible ; gums, gela1 ine a ud sta1·eh 
a t·e t ypica l. P 1·ofessor Seh ~ifer wl'i1ex : 
"Le<ltH' has shown t bat the growth and 
division of a t·tificial col Loicls of an in­
o1·gani c natln·e, when placed in an 
appt·optiat e medium, p1·esent s ingula 1· 
t·esemblance t o t be phenomen a of t he 
gr·owl.h aml divis ion of living Ol'ganisms. 
Even so complex a ptoces~o~ n:::; the divis io11 
of a cell-nucleus as a ]H·e l imina1·y 1o i he 
multiplication of 1lte eell hy <livis ion c~m 
be imitated wit h solu tions of a simpl e 

inorganic salt coulain ing a suspension 
of C<trlJon p tu ·ticles.'' 

'l'he last of t he xnpvosed difiet eJlCes 
lJetween t h e no11-l ivin g and the 
" 01·ganized ' 1·elat es to t he complexity of 
snb l-ii an cei:> of organ ic ol'igin. rtevious 
i o the fh .·t qna1·te t· of the n ineteenth 
te nt m·y i t was contc tHled that ot ganic 
sn b~tan ces were a g1·onp apart th at theil' 
l ike <lid not oc·<:\H' ex('ept ax a 1·esult oC 
t he ~1 cti vit:r of :mima l a nd vtaut cell : , 
thnt t hey 've1·e t he out come of th e work· 
in g of a mysterious li fe force t he !-:let J·ct 
o r whi ch could Hever u e unmaxke<l by 
ma n. In 1 28 ' Vohler prepare<l m·ea 
art ificially. Urea, t he principal d issol \'ed 
soli<l in mammali a n nrine, i.· on e of the im· 
pol'ta nt waste p rod nets of 1 he animal body. 
This synthesis u ·het·ecl in a new era in 
chemh;try, and 1·e~ul1 ecl in t h e realizat ion 
1 hat t he sepa rati on of organi · a n cl in-
01·ganic divisions was no longe1· tenabl e. 
Al.,o, t he gr ea t following of bel ievet~ in 
i he 1heo1·y t hat nn exp lanation of the 
mcc·hanism of l ife made u ecesRa ry the 
po~t nlation of a \' it a I for ce, fou nd its 
poxition unde1·mine<l . T oday the mnnn­
fa ct nre of compl i<-a ted or ga n ic snh· 
st::m ces, s u eh a· d;ye~, drt1gs a nd pct­
fumex, is a fa mi l ia r ~tory. S cien u~t : 
wonl <l gh e mu ch to l\ now a ll that goes on 
in a livjn g cel l , and though t he fl'in gC' o[ 
t lr is " ·ide and impol't a n i field ha !'i only 
j nxt lJeen tou ched t he r apid stridC'R of 
t he laxt fifty year.· g i\·e hopeful p romi .. e 
fo1· t he f ut ure. 

11 woul d ~eem , thcH. that lh'in~ bodie., 
while a lmo~t n n h ol iC' \"ably compliC'n te<l , 
p1·esen t u s w i th no nC' w forces. Nor does 
t he mos t C81·e ful a na ly s is 1·eveHl any t rH <'C 

of elemen ts wh ich nl'e not o C eqnnlly 
COllllllOll OCC U1'1'<? 11 Ce in ltatm·e. l\ fOt'C i hilll 
H5 j~~ of t he bo<ly of nn ~mimnl i · made 
np of t he well-kn own clement. carbon , 
hy<l1·ogen , o x yg<'n <l lHl 11it ro~en. Bn1 rn~n 
fhe mo~t pains1c.1k ing a nalys is ~ives no 
d ue to the 111<11111 <'1' in which <l t· (~ll wod-.s. 

Cpll s :lt·e oC m nny kiJitl x. nn d all r xtrpl ­
ing- i hose of ih<' <·<• n ft·nl nc n •ou s sy. lt>nt 
hHVC 1he P 0\\'('1' o r d iv id inp: Htld sO 

<l upli <'atin g fh e i1· kintl ·to t·Ppni l' \\'ilRfr 
:111d p l'omo1e gt·owfh . 'L'he tt> ll ix th e 1111i t 
~ (r· ud \ll'C O f t h ' livin~ m·ganism, HJ H} liH' 
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lift' l-' (un· or \\ Jti(oh it i ~ l'OIIlpO)o.:{)d iH :t 

s<•mi liquid t•olo tn·l<•ss snh~·d:ttH' t' ntlll•d 
pa·ot npl:ls nt . It mns t bt• <"lt•:tl'ly :lfll)l 'C't·i 
att•d tha t p1·otnpl:tsm i s not :1 :-; ing lt• 
d l<'Hii t•:tl <'OillpOIIIItl . but :t hig hly ('Oillfllt•x 
llli\(111'(} or :tlf fhOs(' 1-' llhl" (;ltl( ' l'S wfti t• lt :ll' t' 

ili\Uh'Pil ill fh<• Jifp j)l 'Ot'( 'S~l'N :tf :t g in•11 
lllOilH'll ( . ' l'ltt'l't• j ~ )I() lllOt't' \\'OIIdt't' rlll 
mi\.tm·<' i n lht' wul'ltl than llti )o.: proto 
plal'-m . 11 i:-- indt•t•tl ··t h<• phy:·dt·al ha:-; i s 
of lit\•". ~o litll(• is know n :tho u ( i t lh:tl 
an :H't' lll':tlt• dt•liniti on i::-; out or lltt• 
q m•x I ion. l m t•s I i g :t 1 io n lt n s d <' Ill o 11 Jo.:i 1·:1 f Ptl 
tfl<' Jli ' ('S('IH'l' of pt·o ft' ill . rnt s. t•:t l'l )() · 
hyda·a tt~s. inot·gan it· snh:·d a tl<'l'S n nd s m:t 11 
but <'s"rntinl pro po l'fi ons of o lh t• t· l'fa:-;s('s 
of ('OillJWIIIlds. J.. j, ing p1·o l o pla sm i s in H 
stafp of <·onlinuous flu x in t•otnpos ition 
~111<l within :tn,r on<' t 't' ll :t lllllllht•t· of 
s<•pat·al l' t•<•nC'fions dm•. fo t· insla ttt·l' . to 
unt t·i I ion . l'<' !o. pit·a I ion a ll< I g 1·owtl t. il l '<' 
ahlt• to go ou simtJli :IIH'ou sly wi t hou t 
int<•t·fr a·ing "il h <'a e h ul ht>t '. 

'l' he sum lol:tl o r fit<· \ itl'i c•d dt;lll g'('l-4 
t ha I ~o o11 in f he' t·t•ll i s k 11 0 \\'11 a s 
nwl:thnli sm . " ' lwn IIH•I:tholi :-:tn ot· <Ill 

('""'l'lltial pft:t"'<' o f il l'l':tSl'S, fJtp (' ('11 d iPs, 
:lllcl j f t ft(• ('(>IJ i l'- II (>('('SS\ll ',\' fot• {l jp 111 :1 i 11 

tt•natH·r of lift•. tiH•n tlH' o1·ga ni :-:m i n a 
shot·l<•t· nt · lollg<'J ' IH't·iod o f I i mr . a c·c·c lJ·d 
ing to the• ti ss iiP :tl'fC'riPtl , di<'s :1l scL 111 
lu·id. flw c·yt·ll' of lltl'l:tholi s tll i:-: initi <t t<•d 
wlwn foot! and o~ygC'n c' lllc•J' l hC' lm tl y , 
:t n d rn ay hC' """ id I o lw c·o 111 pi <' t <'d " 1t t' ll 
"a"l<' JH·odul'l x and C";lt'hnn di ox icl <> i ii 'P 

c•xnc>h•cl. In anirn:tls tit<· fond c·ons i :-: IH 
of t>Jahnl':liC' dtc•Jllit';tl ( 'OlllJlOIIllflX d<' t'i\('d 
Pit ltc•t· ft ·om pl:lllf s ot· I IH• l1od iC's of ollwt· 
:tnimals. I n the• f:tln·iC':lliotJ n r lltC'S(' ('Olll 
potllut .... '"""'' <'11<'1'1-0' lw ~ lu•t•ll : th ~">cH · hc •d . 
!oo.O that wlwn I liP'' ill'C' clc>tri':Jtlc•d ot· ht·ol\<'11 . ,... 
dow11 h,r tit<' Jllt>l:dmli c· :tC'fhiliPx of the· 
:tllilll:tl ('<'11 t lwt·t• ix n lihc•t·:JI io11 or Pn<•t·gy 
"hidt c•an lw u s<•cl to Jll'nclllc·c• h<':t I nncl 
llloliolt. .\1ti111:tl food ix ~C' IlC'I'<tJI~r a 
mixtul·c· of <·:trholtydl'aft>s, fal x ;tnd 
pt·ol c•i 11!-1. ( ':ll·holtyd t·:t f PH ( Hllg:u· :tnd 
s t:n·dt , fot · c•.xu rupiC' J nt'C' C'~M<'Ilf ially f'urlM, 
IJ11t fot· fll<' hncl_y to mw pt·oiC'i ll ~ :1 ~ <1 

~unJ· t ·t• of ('JH'l'~.r for mn""·"l:ll' aud oiiH•t· 
: u·th• if~· i"' ph,n·dolo~ic·ally \\:t .... (<'fttl , :tl'- il 
' ':tlliJut nlilir.•• tlt(•llt c·uutplPft•ly. l 'l'olt•iu :-< 
fot' llt tlw llltilu:tlt• ,...ft· tH' Illl':d 1111it.... nl' lltt' 

body. 11 is douldl'ul if' a lt·tt<' pi<·l ll t'<' of 
prp n I hP :-; impi Nd pt·ot l' i 11 ltrt s y(•f httPil 
ob (nin<'d . 'l'lt(• c:ompli<'alion o( JH'olcin 
~tl'ndtll'<' is hound np with <In cx t t·emc• 
ill s (:lhilify wlti c· h pt•t·mif !-l r api cl <·hnugr 
into Jli'OI Pills or a !Jig-ltrr or Jowe t· m·clrt·. 
\\'lt <1 ll dH•mi s l!-l hav<' ('lu c iclated the 
pl'obl<•tu of Jli'Ofc>in uwf<1hoJixm. knowlrd~r 
of' i ltt• 11 :11111'(' or lif'(• will hr \\'(•11 
illh ·:ntc·c•d , :tncl i I lllil)' ( ' \ ' t'll he po~sihl <' I o 
lt•s l hy <'X IH' t' illH'lll :-;prt·lll:ttion. <l houl lh<' 
tll·ig i 11 o l' I if<'. 

~o t't'HXOII<lhl<' ohj<•c lion can be 
:ttl\'<l tll'C'd :tg :ti11x l tit • <'XJH·ession jn 
pltys it'o l'l tPrnil-nl l<' t'llls o f' fhe wcn·kin gs of 
( ftp <l llillWJ hotl y. rrJt(' I'C is 11 0 1"('(\ S()ll why . . 
t lt c• ani m:tl IJocly ~ho ulcl no t lw t·cg:ndr cl ns 
:t RH JH' J' Ill <I dt i 11 <' wit kit , i 11 l'nn t l i on i11g, 
('OJI )o.: IJlll l'S p:tt •f of it se lf', l 'l'plnC'('S ihe 
d : tlll\l g't'. Ulld ])OSS('Ni'('S <lll infln j{ (l 
<·ap:u· ily l'o t· t·<•gulati ou of th e nwn~' clitTet·· 
c•n I nnd i'l i m ull iii H'O II ~ pr·<H·e:-:. e ~oing on 
"il lti n it. Lm•h':-; \\'o t·k on th e fea·tili z:t · 
lion o f :t ll int:tl <'g'g'l-> lll <IY lH' <'i ted <1 . illns· 
I I'H f i \'(' of' f l tl' c•x(l' tlf lo wiJ i('h l 'CHC':lJ'('h CR 

ill'{' :-: lt·ipp i 11 g hotly pt·ot·rss<'!-l of n lot of 
tlwi t· tn,rsf l •t·y . I n animal ~ genrl'all~' 
t lhPr P ill '<' impot·(a n t <'X <"<' pt ion . ) lw fot·r 
thP <·~~!' p t'oduccd hy Ill<' fem:ti C' can 
cl t•,·(' l op it i:-; tw<·exsa t·y fol' c·ach to f11 s<• 
w i I h a 111; 1 I <' t' I C' IIH' n t o ,. ~ p e I' m . '1' h c xi 11 g I P 

c·<•ll ~o l'o t·nH•d hy di \' i sion and clifTe t·<'nfh1 · 
f io n ni l i nt :t t<•ly I <'~Hl s t o t hP produc• tion of 
:1 Ill'\\' :ll t ill t:t l. a t•epli <'ct o f' it ~ JlHl'(' ll( s. 
I f .S('(>JJl ('d i l ll)lOSRihlC' fhil( fh <' t'(' ('0111<1 b C' 

<lll ,Y :-;ubslitutc• for lit e• Htimttlns Rupplir <l 
hy f lt C' HJH' t' lll , Ill • mot·<• HO si n et' in m a 11y 
~lltima l .s lltos l r hthot·id(• jns l i n c t ~ h:Hl 
hpc·om c• t' \ nh C'd to gai11 thi s C' tHl. l;or h 
found l h:tl tlw <'ggs of .sc•a tiiT hins, whi<:h 
<11'" <•x tt ·ntl c>d into Il l<' Htll' l'OntHling- st•a 
wat t•t·. c·nJIIcl IH' indtH·c•d fo dr vclop l' \ ' t' n 

up to lilt• ndull c·onclilion hy (l'l.' itlillg" 
th <' lll with c·on<·(l n(t ·;tlc•d :-;pa W<1f<' t' 
followC'd hy hut~Tic· :H·id . Lai<•J•, ndult 
f:tlh <' I'IPs.s fa·ogx wen • oht:litH•tl simply hy 
pic•tT i n~ lit e> Pgl-{ nwmht•;t IH' with n tH'<'d ll' 
the• tip of wltidt lwd s Olll<' hlnod 01' lymph 
Oil i(! ' J' Iti ~ l'XIt·<H)J'(Iilllll',Y I' {' S )lOil R(' o f 
Ill<' ani111:tl t•gg ha~-< bt't' ll found to he• llRII:tl 
ill<'~-{~~-< :l< 'l '<'xsihlr to it~u•s lig:llol'~. Opl'l':t 
the• lc>dtniqn<· i ~ not sullkit•nlly f:tt ' 
:111\ :lll<"<•tl l'ot· t'.XJI<'I'illl{' ll l l' to lw t'ill'l'il'd 
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ou t on the mammalian onun, but no 
1·eaRon ha~ been ~ugge~t ecl 'Yhy like 
methods ·houl<l no t be . lH:c.:e~~ful if they 
could be appli<>d. 

Speculnt io11 on the OJ·igill of life i. as 
old as philo!';ophy. Man ha ~ alway!'; becu 
cu riou. abon t 1 he <Wigin mHl destiny of 
hi kiml and the t hings cH'Onnd h im. For 
many centu rip:-: he got along wii h a 
peculiar mhhne of 1·eligiou~ dogma 
" ·h.ich <H'<'Olllli<><l for him~~l l' an<l t he 
better known auimals an<l the idea of 
spontm1eons ge11etaiion explaining the 
existen ee of i he ma11y small thing~ " ·it h 
whith the wod<l teems. \Vas not ever y· 
body aware that wol'lm; we1·e gene1·ated 
in flasks o[ ,.i negar, no matter how 
tightly col'l{e(l? 'l'he death blow to the 
c.:oncepl of !-\poutaneons generation "·as 
not <lelherecl t ill the C'la~~ i tal experi ments 
of P al-iteur in i he ninet eenth c.:entury, 
work wh i<'h wonlcl n ot h<we been po~sibl e 
had not the microscope <l~ a 1·eRearc.:h 
in. trument attained sn t h an athance<l 
stage of <le,·elop ment. There h aYe b~en 
othe1· theo1·i es t o <H.:count for life on t he 
earth. One of ihese held that life had 
been hanspol'tetl to our planet by 
meteorites, a suggestion which has not 
prove(l helpfu l ~ncl is scm·tely in accm·d 
with known fads. 

To gra!-ip the modern outlook t he uni­
Yersality of th e principl e of evolution 
cr ysta11izecl by Danvin for biologist. 
must be a pprec iated. In the history of 
life on the em·th t here has been a con . tant 
surging forward , a ceaseless proce~s of 
a d justment. Fh·st, chemical e,·olution­
element unitil1g to fol'ln compoun<l s of 
a gradually in<:l'easing degree of com­
plexity. 'l'hen water, atmo phe1·e, lakes. 
seas, l'i vers, monnia ins, all in logical 
seque11 ce. The world which gradually 
nssumc<l ptepa l'ed11ess f01· life wa. it!';el[ 
t he prO<ln<'t of a long evo1ution<:ny his­
tol'y, ju~t a.· much a.· life as we know it. 

tod~ly haH tle,·eloped .·tep by step from the 
fir~t fOl'llll(l !oiH !O; J) l'('k!oi O[ li ving matter. If 
o n l' id<'H~ ahon1 evoln1ion ~n·e ~o well 
fonllllecl , it wonl <l HN'm likelJ that, as 
thet·e i s 11 0 Hhn1·p lin e between 1he pro­
J><:'I·ties or lidng au<l n on -living mattel', so 
the1·c i~ no haniet in the continuity 
between inot·gani c a ncl o t·gnnic evolution. 
Somewh et·e iu i hn1 l'<'mote 1w.·t a mixture 
or ('h(.'m ital ~-;nh !>\hl ll('es hy iheh· nahwe 
niHl H1nl<'t m·e het<111le po!'-;!>\e!-;~e cl of a new 
lH·op<.'d y- lifP. P1·imeva l living- matter 
mnk1 noi he:' <·omp~ne<l wiih :111 animal like 
Amo<•b:-t, whi<-h h<t s :111 ancel-;t1·y o[ 
mi 11 io ns ol' ye:-l l'~ o f C\'01 nt ion:-Hy hen<l: 
a tHl i~-; 1·rl<div<•ly qniiP <tdntnee<l . • \ t some 
pel'io<l in i he C'\'olni ion of om· planet, cir­
cnm~ian<·rs were f;.wom·ahle fm· the 
t ram;ii ion or ma t t<•t· to <1 l i dn~ ~1ate. 
'r empet·n t m·e. mohd nre, Jn·p~sm·e , atmo~­
pherp nnd o11H•t· 1':-wtm·~ wPJ·e pre. ent in 
th e t'N]ll isi 1<• <legn?P o1· eo1Hl it ion. Life 
mny hnn• <lJ>J><':n·e<l. an<l then t his fa,·om·­
cthle :;;e t o f dl·<·nmstnnees ('han~ed a ncl for 
e,·et· ]n·e,·c>n te<l any re<'nnence of the 
phenomenon . Ot hen\'i!>\e (and thel'e m·e 
r e<l!-iOil!>\ agni n s1 i1 ) life may be C'Ontinn­
on!-;ly <' l'l'<l te<l <•,·en t oday aucl man , by 
d t·itw of thl' limiintions of hiR vision, is 
not nwm·e or it. Fol' one thing seem. 
<'ed::~ in , an d t hnt i ~ thnt the em·lie~t life 
fo 1·m~ W<'l'e <>xi t•emely Hma 11. A n ew 1ieltl 
or c•nqnil ·y has bl'en opened up by 
11'1 LPrcllc'~-; <li~<·o,·et·y of bacteriophnges, 
lit ernlly cate1·H o f bndc1· in. They al'e too . . 
~mn ll t o be ~<"'<:> 11 by t h e mi cl'o~cope. 
d' llc1·elle l-IH)'ii; t lwy <He nliYe betanRe they 
J·rpt·odtH'C. hnt hi~ opin ion i:-; not . h:uell 
by a l1 his <·on t t.\mpm·•lJ·y wm·ke1·s. I R their 
<li:;;;eo\'et·y ~~ si<\p llPClt'Cl' to t he ,·isnali?.a· 
lion or the l'm·m i 11 w hi eh 1 i fc ti •·~t 
PJll l>l·g·e<J '? )J ;1 11 lll <l y IH' \'C'l' Sll('('('('d i 11 

lllHlllll'adm·ing li,· in~ snbRtan<·e. His 
in1 C' II e<'t m ny he> nt lcthlr to g-rapple with 
the immenxity or tlw ]ll'Ohlrm. But he 
will it·y, nnd who knows .... 
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The Wunderlich Archaeological Library 

M H. E IC\' 1~8'1' \Vl ~ lH~~ HLl Cif. 
I•'.U .. \ . ~ .. :1 fo t·mt' t' Pl'r!"id t>n l nnd 
llll1llllll' l' of th<' no~'ln l or ' l'l'w.;tct'l" 

nf thi l' )Lust•um, rl' t't'lllly pt'<'senfctl tlw 
t•ntit·t~ <UThm•ol ogit·nl :tnd nniht·opo logknl 
sl'dion of hi s lH·i,·:tte liht·~n:r. 

)h. \\'tmtkl'li rh i:-; wt• ll kno \\'ll rot· hi s 
int(•t·<'sl iu 1ht'!'t' ..... cit•m·t·~. 'l'h i :.; ,·nlnnhlt• 
('OIIN·Iion of li tt• t·alun•. 11H' gai i H•t·ing~ of 
a lifc•ti nw. ron!' i:-;1 of ;tppt·ox int<llt•ly rotll' 
hundrrd \'OIIIlll<'S. 111<111,\' of 1ltl'lll t'X It'l' llH'l,Y 
dinit-1111 to pt·tH' tll '<' and IH•yond tht• fin:t tt· 
t'inl {'<lpndty or thi :-\ .\III S(' IIlll l o :l<'qllit'('. 
F'l i ndpt·s I'C'It·i t>, ~l ; t s)ll't 'o, HtHi g.<'. l't' ITOI 1. 
<'hipirz. \\' t·p:-;;t,i nsk i ;tlltl l'l t•y iP <11'<' hut 
n f<'\\' of (ltt• Hllfhot·s. ctlld t)H•t ·t· is ;t fitH' 
St1 t' i<'s of thP puhJitnliOIIS ol' fht• Jhi ti~h 
~C'Iwul of' . \ n·hnt>olog,r in J·;gypl. 

rt Wil l'\ to ~ J t · . \\'ttnd el' lkh thnl ""<' nwt• 
1hr fill<' gt'0\1)> o r .\usf t·a li an nhcll·i~ill;ll 
fl~llt'l'S s<· tllpfllt'<'tl f r·o n1 lif(' l,y tlw l:tlt' 
'1'. H:tynr t· Jl on·. nnd ft ·o m hi ru t h<' , \Il K· 

tl '<llinn ..\Jus 'tlll t. pr·p\'i o 11sly. ha~ hr('ll lit<' 

..\Jr·. (;m·t·i<' ..\L IHn it·. who KP dc·~tth took 
phH't' in n pr·i' at<· lwspil:ll on HttiHlay, 
J.'Pht ·trat ·~· :!H. \\' :\s :t n:tiin· of' H<'otlnnd 
<tncl :11·l'iH•cl in . \us tt·:t li<l in I ~!H . • \.J( (' J' 

a lu·i<·f sta~· i11 .\l r lhout·rH' hr (':tmc In 
:-.iyd IH'.'. \\'hPt·t• IH• joi n<•d tit • sbr ff of I it <? 
latt• .\ l r· .. John Kir·l\p:tlr·i<-k, nnr of lh<· 
l <'aclin~ :ttThitrt·ts of tlw chry, :rs c·hi<'f 
dt·aft sman. li e• l:rlc•r · f'nlttt·t•d lhr srn •iC'<' 
of th t· (;0\('I'IIIIH'II(, !l lld C'H'II( tl<liJ y S ll<' 

c·c•c•d<'d thP l:tlt• ~lt·. <lPoq.{C' .\I<· H:w <11-\ 
<:o\C' I'II IIIC' IIf . \r·c·hifC'<'f. f'I 'Oill \\ldc·h JIOI" i 
t iuu IIC' l'c~ t i n •d i 11 I !J:!(i. lit• \\':1 1-\ r·c•c·ogrt izrd 
i11 lti s pr ·ufc •~o<~o. iort :r s H 111·illinnt dr·:tfl s lll:lll, 
wi tlt :ttl otll !·d:tllditq.-' lt llo\\ lc•clgC' of ( ' l:1 s1·d 

c·:l l aud OotJii ,· d C'siJ.{ II ;end c·mtHI t·trd ion. 

r·t•<· i pic•n I o r m:my fine and hnnd~ome 
\ ' Ohll ll N;. 

..\ l t·. \\' tnt<lPr·l idt lws hccn an as~ id nous 
:--: ( n dt•tt { or at·(')l;t('O)ogy <l lld <lllth I'Opology, 
:tllll ltns 1t·n ,·cllc>d Pxtrm~ively in m·clet· to 
t'X(t'lHl hi!-\ knowl ed~e or the. C s ubjects · 
l ~g-ypl. (';tdha~c, Home, Pompcij and 
llt•t·t·ulrmr nm, 1o llH' rt!ion hnt Home have 
nil beC'Jl vi :-; ited hy him, :-11Hl he h a~ ·up· 
pm·1<•d in,·<•s(ign1ion:-; in ~omc of the.e 
lit• Ills. 
~ ot only :\ l't' t lw ~ ~ ;11ttl;1x<l WOI'ks on 

<·iYilizntiolll'\ of lhe past in('lndc<l in thi~ 
do11 ntim1. it e Jn ht·a('Ps mnn~· otlwn; nlso. 
' l'lten· ar<' line illw·dt·:dion~ of trm])l e 
J'<•liC'I'I-i. stnlpllll'<'. :tnd Iomb JHlint ings. It 
is n poinl (If ~t·ent vnlnr to s1nch·nts that 
thi ~ ('OII t•di o tt will not he diR:--;t•minated, 
hut will IH' t·ef;tiord, <·omplrtc. in one 
i n st it 11 t ion . 

'l'his a<·qni:--:itioJt hut s e t·n•s to illmdt·ate 
t ltP II PPcl I'm· gt·c· ~t t t' t ' :H·<·ommcHln t ion . For 
);t,('k of Jli"OJWl' <HTOllllltOcl<l1 ion jt will 
lt ;t n• to ht• 1toust1tl in thP Ho<H<l Hoom . 

11 e h:ld h t1r n <lll El<'d i \'P 'ft·11. f re or thr 
no:n·tl or 'l' t·ns(('('S of ilw Ans1t·a1ian 
.\ln ~<' tllll fo1· :1 pt•t·iocl of fonr·tC't?n year!', 
:1 rtd l'<' tl<l <' t·<'d ve t·y <I i:.; t i ngu i. hetl se t· rice · 
1o thnt in l'; tilnfion. Jl is pcn.;onnl qnalilic~ 
no h'xl'4 1 han hi s pt·orrss ionnl kno wl c<l~r 
<':u ·nrd hint IIH' lligltr~f l'si<' <'lll of' hi s 
c·nllt'~lg llt's, lo whom lti :--: dP:-li h is :1 sC\' ('I 'C 

hlow. 
.\ 1 IIH· .\ Enrrlt lll ('Piin~ or lltt• Hnar·d or 

'l' ntsl C'('s, lltt> P1·Psidrnt ~Jr. li'. 8 . .\l n tH·r. 
IIHldt• fc•Piin~ r·<• f<)J•('lll'(' to thr losR which 
i lw Ho:11·d lwd sn~ l :tilw<l , :tnd <'nlo~izrd 

t It<• l:t I<' 'l' t· n ~ l<'<'·s w01·k and st' t '\' iet~ in the 
inl<• t ·t·~I H of t lw ) Jusrlllll , to which !"<ni t 
:thlt• 1'<'1'<' 1'<'11<'<' w:\H ll l:H)(' in lit<' minttf rs 
of I hr l ~o:n·d. 
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THE ~'fEN AND BIRDS OF p ARADISEJ. By 

.A .. J. Marshall, wit h a preface by 
Sir 'Villiam Goodenough. (William 
Heinemann Ltd., London, 1938.) 8vo, 
pp. xii + 299, with 17 plates. Price: 
11s. 6d. 

1'he g1·eatest appeal of M1·. Marshall's 
book is t o the gene1·al reading public 
who, tied down to mundane occupations, 
are athirst for tales of t1·avel and aclven­
ttu·e, and he1·cin they may ch·ink deep of 
a zestful draught. 

1'he auth01·'s objective in trave1·sing t he 
north-east coast and hinterland of New 
Guinea was to make a reconnaissance 
for an expedition to follow in the near 
future, and so we find that his treatment 
of the topics chosen is, of necessity, a 
selective and rapid one, but at the same 
time an excellent summary of the 
imp1·essions made upon a more t han 
ordinarily observant onlooker. 

Our introduction to the countl·y itself 
is preceded by a 'resullne of its early his­
tory, which is later brought up to date by 
a survey of the growth of goldmining, 
t he missions and t heir comme1·cial entm·­
pl·ises, the potent ial wealth of t he terri­
tory, and a warning of the encroaching 
Japanese. One fol'mer floul'ishing 
industry, trade in t he feathers of t he 
"unearthly" Bird of Paradise, that won 
rich profits, enticed EuTopeans, but more 
particularly the lVlalays, far into the 
jtmgle fastnesses, and t he latter have left 
signs of their coming in the l anguage and 
t he physical features of the natives. The 
varied physical strains appa1·ent in this 
northern part of the island arouse the 
speculation of both reader and a ut hor . 

Many pages are filled with descdptions 
of native life and custom, theh villages 
and the awesome house tamberan, their 
gardens, arts and c1·afts, d1·ess and 
elaborate personal ornament. Messages 
are howled across t he valleys or beaten 
out upon great gongs to revet·be1·ate 
thunde1·ously with a fitful wind. Sago­
making, food taboos, story-telling ancl a 
hundred inte1·esting tl'ifles come in fm· 
comme11t. Attention, too, is given to the 
mental capacity of the native, his cotn·age 

and coward.i ce, the social status of the 
women, and t he bel.icf in the chead powets 
of the sol'cerer. The exchange of S>tone 
fo1· steel has al te1·ed the lives of many 
tl'ibesfolk, and the spreading infl uence 
of t he white man, aided by the recruiting 
of native labou re1·s "from inland districts 

' ha~ c1·eatc<l n ew standa r ds for old, and 
spells the doom of ihe old culture. 

The desc1·iption of the lazy tranquillity 
of t he coastal settlements :is enlivened 
with racy thumbnail sketches of their 
inhabitants-the rec1·uiter, the govern­
ment official t he local stol'ekeeper and 
t he infl-equent denti t, the odd Indonesian 
mi ssionm·y and the few hermit of the 
coast who fmd contentment in t he soli­
tude of a n oasis in the wilderness-all 
a1·e subjects fm· a facile pen which deals 
cunningly but kindly with their iclio­
Ryncrasies. 

Swiftly as t he feet of t he explorer in 
his race against time, t he narrative moves 
to a close, lea viug t h e r ea cl er bespelled 
by the fascination of thi. primitive land, 
where r>hysi cal cli. comfor t and spil·itnal 
ecstasy go hand in hand. and life au<l 
cl eatb are n eYel· fe-u· apar t. 

E.B. 

T o fill t he vacan cy on t h e B oard of 
Tn1stees causecl by t he death of l\Ir. G. )I. 
Blair, Dr. A1·thur Bache Walkom was 
ma de an ElectivE> Trustee at the April 
meeting. 

Dr. vValkom was f01·merly L ectm·er on 
Geology and l\[iner alogy at t he Univer­
~ ity of Qneenslnud. lle has been Secre· 
tm:y of ihe Linnenn s:!ociet y of New onth 
''Tales s ince 191H. ancl Ilonorar:r Genetill 
See1·eh~ry of ihe Aust1·alian and New 
Zeala nd Association for the A<l\'aucewe11t 
of Science Rinee 1926. ll<' i ~ n lend ing 
nuih01·it:y on . \ w;;( rn lia n fo~~ il plants on 
whiC'h h l ha:-; writ ten extcnRi,·ely. J)r. 
'Vnlkom's ndminiRtJ·ative PXp<'rlt';H'C aml 
<1hility and hi!-; witl(3 ~<'h~n i ifi · knowle<l~e 
will make him n vnlu nhle memlwl' or the 
Board. 


