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• Ol'H J."HO~T ( 0\'li:H Th« '' ''nka hurm ( /Ja c·t• lrJ IIOI'rtC'{IIIliiCoc ll e r ma nn) is by Lilia n l\Jedla nd . 
Ill 011' of n t.-18 of llOSI c.tnl. itHI\ll'cl hy th t'AII~tra l i:lll i\l ttSett m . 

Th • KookniHirl·a 111-st t•auw Into llw hands uf a tnt\'cl lcr n a m ed Son nerat during a voyage to 
• ·," Guhw.a ht•foa" •• astt•t·n AustJ'alla wa!-4 riiRC'O\'et·ed h y ('oolc It w as g iven the above sc i entific 
unrn•. 'hlch I unronu11n1••. shll'l'! t ht• K nnl<ahllt'J':I does not live in New Guinea. nnd sc ientific 
urooPdUrc "Ill 1101 llO\\ allo \\ 11 8 tn altl'l' 11 . 

The 1\ooknhurrn Is th• • largt•st or lhe K ltu~fl:-~h e •· lrf he in t he whole wid e w o•·ld. but it does 
not ca tch tl h 1t u, .. g nn small KIIUl\1' • l lznnl.J. nnd the hu ·ger insect s. :lS we ll as creatures l i k E' 
•nth•~ nucl •IHth\\ ornlR ,,Jwn lt c•an gf>t t he m I t J'llllges f r om Quee ns la nd lo Sou l h Australia. 

bclns· r•t•hu~' CJ In tht• north hy n •hl t ••d Kpe<'f~s !I hn:. r en ' nlly hcon introduced successfull y 
Into outh•\\t tun \u trulia . 

Tit lld hurl t of lnught•••· Is sn wc•l l k u o wn at~ t o nc<?d no d cs<• ripl io n . One is often for ced 
to 1 ur.h lu )"::UJmth y , as w•ll a K at t h l• cockin g u f t a ils which l'l<"<·om p::'lll i es thi s mad chor us. 
1'h•• lJSrd In) thr• ,. or fmu· s hining w h it (• t'f"f;;'4 In a h o ll ow lwa n ch . o r . m o r e often . in a chamber 
du · out lu o t• rmh1 ' ( '''h it'• anuf 1 II«'MI. 



A Jlrt•his t oric,o stnnt• mnrtur, from Ne" · (~ nhu•u, s hn tH•d in t h t• fnr m e~i' 11 hi r cl . Jhl slv. t• n ntl 
NOlft'Jit~· mu~· IH• Jl,"Ulncd frnm i ts Wt•ight, ri() IIOUUtls. Jt liH'IISllrt•s 1 -1& f n t'h t•s Ut' t'ONS (ht• 
wing titls, 19 lnchc:o~ In l enJ:;th. :nul stand~o~ :;~ h• <· h es h i,:;h . 'l ' h e grt•nt<•st d c 11th nf the• 

depresNion Is :u Inc h es. Austrull1111 1\luscum exhil)lt. (~c·t- 1111&;<' -&0.) 



( 

-----/ 

T H E A u ~ ;r. I A L I A N 

!•uiJI islu d IJ.t1 flu 111.-.:lrrtliu 11 11 118(' /1111 

1-:tlitot: ( ' .. \ '\ll t:w.;n' . . \1 .• \ .. IU ·k .. (' .. \1.~.~. 

\ nt. \ ' 11 . ~o. :!. 

Recent Work 

0 F la It' ('UilsidPr:t hit• 1 tl '!l~l·t·~~ ha~ 
ht•t•Jt m;td<• ill ':11·ious l11·:tlldH':i of 
rnn '-t.'lllll " o rl.. p a r·t it-ul a 1'1 y as 

1'<'!.!:1 r·d-.. tl i-.p lay i 11 1 ht• g-a IIC'I'iP-:. "'" it-h 
foi'IH th t' "fr·oul \\ iudo\\s" of lht.• instill! 
I inll. I 11'0\ h-don or ('ll'-C'S dt•si~rwd Oil Ill'\\ 

lim•-.. ;ttlr·n('tht• h:tdq~r·o uatc l '-'. :lll d oth<•r· 
ac·c·t•-.sot·it.•s, l'll t n i I t'OII'-'i tlttt•;t hiP c ·o~l :111d 

lltttdt \\nl'l,, so th:tt iiiiJli'O\t' lll<'lll'-' c·: tll hP 
intrcultu·c•d onl.' !,!r:tdunll.'. hut rnnch ha-: 
ht'<' ll n I n•;Hl.' ;u·c·out pi i-..IH'tl. 

l hn·ill!.! lht• \isit of' ~lr. Fa·atll\ 'J'oo.:(•, 
('aJifo t•Jii:l .\c·; tciC'III~ or :-;c·it' ll('t' . <tllcl 

whilr ht• '' :\'- c·oaHl nc·t iug :1 c·hss lwrt' for 
.\u<.:traliu tt lllll"<'llll\ pt'<'Jl:l l':tlnt·s. llt t·t•<• 
filtt' h:thilnt ~1'0\lll.' \\('r't' t '()JlH(t' \IC'I(' d 
fv:tflll'ill~ tlw Hc•d 1\:mn.!,:troo. Ho<·k 
\Vallahy. :11ul Xathl' llt••IJ·. :-;ult~NJII<'lltly 

a stt'ikiiiJ,! ~r·oup """ <·nmplc>IPd ilht!-'lr·at 
in~ the hnhih nf tlw l' lalypu~. :tncl thJ'('(' 
old ~roup:o- arr 110\\ ht'in;,! rpc·om>t t•nctrd 
011 111orr modf'rll I i nr:--. "i lit n w hark 
J.!I'Oiln ds :tncl impt·m<•d lig hfin;,!. 

rl'hr X ut·t h \\' i np.. tiH' o) d()sl p:nt of I hP 
lnrildinJ.!. ha !-' t akt'll on tH'\\' life. 'l'hi s 
wa ... inad<'IJll:liPiy li~htrcl and. par·tiC'n 
ht1·ly in tlw "inll•r· I!HIIlth..;, tlw l'Xh ihit s 
\\C't'£> uot '-t'('ll to :uh :nttngc>. 'l'h<' old 
wwuh•n floor· h H.., l ~e•rn c·ovpr·c·d " it h a 11 

at t 1':1<'1 i\(• floo r· in~ I'Oil tposit ion ~~~~ cl pal'l 
uf t 11<' JIHI 'C' h<l~ ht'C'II 1'\C'l H"' idC' ;IR :t "!'('!" ( 

r·oum", whi<·h i l-l llltl f' h mwd hy 'il-'itor~. 
1'Jw llC'W li ~lt l iliJ,:. 1-')'!ol (f'lll ill"'htl.lcad h,V llw 
J)(•p:tr'(JIWIII of \\'oJ'I\1'1 h :tt-: <'ff<'C'(~d ll 

tJ·ild!IJ.! tr·:nt~for·flt:tlion. \\hic'h iR en 
h:tlll't•d ~~~· tlw :tllt':tl'li\t• ne'' c·a!-:es in 

• 

('ol/ r'.fll' ,'frr' f' f, • 1.'fdllr' .IJ 

.\Jtlltutl :-;ubH<'I'i pfion, l 'oHt Ft·Pfl. -t. -l 

tn the Museum 
"h id1 t hr IJnl k of the <·ollection of 
rni•H•r·;lls i s no\\' clispl<tyNl. The C'ol1ection 
of ru:-;s i Is i~ IH' i ng :ll' t'a n).!C'd to ~ how the 
C"\olntion:u·y h is tory of life on the eart h. 
and spl' ('inl (•xh i hill-' illustra te th<> 
prilll'ip:ll fossils ronn el in the ~ydney 
d ist l'ic·t :1 11 d ot lt<'t' ~<'l <•c· t rd phH !'ieS of t hl' 
I i ft• of f lt l' p:t ~L 

011 tlw top floor· a ru o~l nftl'<H'ti,·e di !-!
plrty 1<•11!-: fh<' . fot·y of IIH' .\folhts<·~. their 
~ fr•JJ<'ftll'r and !whit~. illustrated by mauy 
diagntms <tnd pni11tings. For tlJ i : gnlle t·y 
;tlso 1'10111(' s(J·iki n;,! g r onps have uccn pre
p:tn•cl to ~how in an appl'0111'1flte ettin:.r 
tit<, lif<• hi :fory or <'<' l'l;tin illf-iCCf.. ln th~ 
I'<'Jif i l c) g<llle•·y mu <'h wm·k has h<?<'n don<• 
in tlw cli rrdion of pt·oridin~ . uitnhle 
h:t<"kground!" for· tlw spPd ruen · in eon
for·mity \\'ith th<'il' modes of life. 

lu tlH~ ethnologicnl ~ec tion many 
imp r·m·ements h;l\'(' hPt'n rtTec1ed . .\ new 
('X h j hi(. "'rh(l :-; f 0 I',Y 0 f ~1:1 11 '', fea ht ! '('~ 
\ill'i ous r:H·r~ o f JH'(l lt is f or·i<· men of whi ch 
r r m:.tin l"\ h<We hceu found in nu· iouR pa ri ~ 
of tlw world. . \ nnrnhr1· o( pho t o~raph s 
illustrating thr inclustt·ir~ nnd cnRtom~ 
of nll'ious n:t t i\'C' J'tl<'<'s IHl\' (' heeu in tP t' 
sp<'t'srcl amon~ thr cxhihi tR. Parti <'nla rly 
str·iking i~ <l fillf' RC' t'i<'l'1 of pJtotOI!l':lphi<' 
pu i:JJ·gc•nwllts in <'Olotll ' of ~Jn o l'i life, the 
gil'l of tlw XC\\' ~c·aln ncl 1'ourist But·l'ntt. 

I f will hr ~<'<' n . tht>t·efore. that the 
tr·usiP<'I'\ of lhr Anstrnlinn l\htRC'nm :tl'C' 
n li\•(l to fh<' nN'<'R~it~· fot· keeping th <' 
imditulion :tlll'c:Hd. o f tltr timeR nnd thn t 
the• Rtn ff ha\·c· :tlt·c•acly 111a<lC' RUh~"<tnnt i nl 
pr'OJ.{ I'<'~"<s in t his dir('dion. 
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Prehistoric Stone . Objects from 
New Guinea 
By ELS I E BR A M E LL, M.A. 

A K ancie nt stone mol'tar of unique 
de~ign has been placed i n our 
g<t ll ~l'i es as pal't of our exhibi t of 

prehis tor ic s tone object!; fou nd in t he 
Pacific isln n <l s. It ha s been fa sh ioned in 
the form of a b ird wit h outs tret ched 
wings . and its bod y forms the bowl. 1 

It is yet another of t he mysteri on~ 
remnants of a megali t hic cultu re w h i<.:h 
once flou l'i shed in Ocea uia. The unearth · 
ing of stone objects, su ch a s rnm·ta1·s an d 
pestles, club heads and axes, blades and 
carved fi gu res, and t he far-scatterecl r u ins 
of st one structures, would point t o a 
prior occupation by a s tone-working 
people whose cr afts have been r epla ced by 
new practices. The objeds a l'e u snal ly 
made of a ha rd igneous l'Ock, ~ome being 
of cr ude workmanship and o t hers show
ing h igh arti stic skill , and a re :fini s iH•<l o fT 
by means of hammer-dressing or p olishing . 

As indicated in a p l'evions i ssue of t hi s 
M AGAZIN E (Vol. vi , N o. 4. 1936), wh ich 
announ ced our a cqu isition of a s tone 

1 See Frontispiece. 

m or t nt· w i1 h :-;ea lloped edges from the 
B ulolo cHHt r i<'t of 11H' T er ri t o t·y of N ew 
Guinea , lheHe objec t ~ lt n ve ueen unea r t hed 
eit her by i he nati ves them selves, or in 
rher grn vel ~ dur ing min ing opet·ations. 
and oft e n a t a con Hi cl era ble d ep t h below 
the ~ nl'fn <'C. In the fo n ner ea e, use is 
frequ entl y nw <le o f i hem by the natives, 
who ('<1 11 , however. Yoln uteer no expla na
t ion UFI t o t heil' Ol' ig i n . rl'he m01·tar here 
depi C'te<l i ~ Rni<l t o havr been found by 
na tise gal'(lene 1·s in t he ' Yahgi Valley of 
the T el'l'i to J')'. The 1 ip o f the beak is, 
nnfo1·tuna tcly, mi ~s ing . 

Thi. hi 1'(1 bo wl hax been deposited in 
o m· U uscum fot· an ind e fin ite p e1·iod by 
t he A clln ini stration of 1 he T enii ory of 
Xe " · n u inea. S o, too. ha ~ the other mortar 

'l ' h Is 11 fe- ll ke t•n c kn too lu•nd n net ntt o t h t' r h end 
e>f u n ccrtnha ldc ntlh· " ·e• r t• clls <•o,·e r cd In n rh·c r 
heel nftc•r f u u r t ec• n f cet o f eH·e• rhurcl c n e•n rth h nd 
h e e n r c, nun•t•cl . 'l ' h c cl INC n t H' e• h c• t " ' t'( ' ll t h t• IO" ' <•r 
n n hrnkc•n 11urtl u n o f the• l ~e•nk nnd t h t- lrtNt I'IJIUr 
o f tlt c• N Huh uf th e• ('O<'kn t ou Is :1d ln<'h t' >~. "hl f'l1 
nls o IH Its ' ' t• rtl(•n I nu•n N u r c•nu•n t. 'I' h e• fnet- crf 
t h e uth (•r h <•nd IN !!Q ln<' h <'H In h·n~th . .\ul'lt r n lln n 

) IUSt'Uill 4' '-hlhlt. 



~~ 1'1'. I. I H:W. ' 1' 111 ·~ .\l ' :-4'l' lL\LI.\): ~ ll ~E l '~l ~ 1.\ (:.\~l~F: . 11 

ltt•t·t- i llu "11·:1ft'd . "ltii'l1 ":1~ d u~ up undC'I' 
"imil;11· l'i t 't' lllll"I:IIH'<'~ . O n tlw mtlrt· s ur· 
f:u •t• or tilt' l:tllt•t· il'\ (':\1'\l'd ill t'l·lid a 
hil·d lik e• ligtu·c· wi t 11 l ong l:lil aw1 on1 
'JI I'c•nd h•g'~. 'J'It <• Jtl ;lq.d 11 is 1-\l ll!l tlrtl wi f h 
liH• ho:-.•·W'\. and I he> pt·njc•cl ion:-: in trrpo~c·d 

h.' the " l11111p l<li l :11111 Ill<' <III J.rl<•:-. of llw 
hc>n t " i ng .... 

Tltt• l :lt'~<"· l n1n1·l:11' iu ou1· own <'Ol 
Jc•t·lioJt \\:1" <H'Ijllit·pl) o1tly l'PC'C'Hfly. 11 
\\c•iglh 11 po11ntl'. Ita" :1 dinmt'lr t· of l:i { 
itu·ht·'· and ih 11 )1)11' 1' 111:1q.dn i~ l' tH' ird rtl 
hy I I I u" ho"l"''"· 

~ i llli)at· llllll'liii'S, (IJOilg'h g('ll('J'<l l)y Of 
l'l:tiu cll'•·dgu. fll 'f' ll't'd tod:1y in p:tl'ls o f 
tlw l lult·h 1-::t :-.1 l1 1tlit•:--. 111 li te' f'r l c• lw~ 
lh <•.\ at'l' a s"o t·inl!·d \\ill! nwg;tl ithic· s fl ' ll <' 
lut·t•!-0 c·on.,.idt• t·c•d to 11:1\t' hrc•n PI'<'<' IPtl in 
tl 11• l:tll' \t•olitlli c· :tlld t•al'l,r Ht'O II i'.t' .\~c·s: 
t lw lt :lltii iH•t•dt·t •:-< ... illg lt•t·hn iqtw t:-\ 

:1t11·i llltl('d t o IIH• C':11·ly ~~·o l illtic· J wt · iod . 
'1'11('1'(' \\Il l' fl g u t·c·cl i11 1/ tlll ol' .\ l :ty, 1 !):~~. 

a '-<'t'i t•" of nhjc•t·l~o~ t'll l ' \t'd ft ·om s lmw a ucl 
fut 1111l in l'iu•t· g1·:1\ " ' "of 1 lw \\':tluf Bi \'C• t·. 
'l'«'t'l'itun of \(•\\ <: ui llt ': l, hy \h•SSI'S, n. ,., . ' 

\ IIHI ht•r luh•rt•SfiiiA' llltlrfur, I ht• 
u nlt•r .oc ur fnt•t• t1f \\' hiC' h IHIN 
t ' llr\ t•tl "'"'" H n blr<l - llkc• flA"Ur(' 
wit h l u n A' f u ll nntl outs tlrend l eJtN. 
li s tllnnat•lt•r IN S!l lnt>hes, h t' IJth 1 
Ill hwht•~o~, 111111 w (' IA"hf 13~ taounds: 
lht· hun I tlc· a•r t'Nxlu u Is 4 !,1 hu·h c~o~ 
" ich· nntl :0 l n c h ex tl ~ca1 . 'l' h c 
lllt>rlur h n s b t't'll Hltccl so tHt t o 
"hun C'll•n rt , · th e "'ha~~o~ nncl tnll 
ul' l h &· t•ra•nlnrc, b ut o nly h~'tl o ut 
ur tlw lh (' hoxs <·x. Aus trnllnn 

\lu scu m e x hib it. 

Clllll H. \ ". \\'ild . rr ltP,\' iutlnd C? cl bi rcl'R 
ltrntl. n ~mnll <·om·t> tdinnalizrfl antl 
pl·o hll'lllalit·nl h<•:1d with hn·~e eye~. n 
)l(•,· (l(• illld lllOI'l:ll' f'ontHl fogethet·, pinC?
<IJI )lh' and di~k <' lnh hPn<l :-:. :-;~vea·a l :;;mall 
;IX<' bJrtdl's. and H ~ II IOOf hly ~1'0l11Hl , lat e? 
lllnd<· :!H i lldtt':-\ I on~. 'Ph<' 1 wo head . ;ne 
p<tl'li <· tll :ti'I,Y in1<•1·<•sting-. One? i. t hat o f a 
t·od \:lloo. ju<l~in~ hy tiH' Sl'tTatcd <'Omh. 
\\ ith wid <• op<'ll lwak . lt i ~ ahont life· 
~iZt', <llHI is S ll)l)lO I' h ' d O il :t "l' illg'C<l'' lll'<'k. 
'J' h<• n l h<•t· hC'<td is h;n·d 1 o das!-:i fy. .\ ttl' ll · 
lion il" dt ·awu <·hi<• fly to tlw ('_\'t:>s. whit•h 
n1·c• ho ll ow aud ou t litH•d hy a pt·omint>n l 
t·idg<'. Hoth :1t·c• shapPd wit h ~t·P:lt !':kill 
:tud :u·t il-l lt ·y, :1 nd lht• nal'l ~ma11 wa~ 
npp;ll'l'lllly quitP nt <'asP with hi ~ mtld ium. 
I I i:-\ not tll lfik <' I.V th:tl tlwy may hn n• 
ht't'll I h<• dt•<·ot·: tl h t' h ~llld i PI' of' JH'. ( 1<'~ , fut· 
t lt<'i t' h:t :-\('1-l <ll 'c• shn t·pl ,r h1·ok<'n oli. 'rlw 
l c 111 ~ ~ lnlc•' hl :t d<' i ~ 11() \\' to .\ ust a·a lian col 
I<•<·( i ons. 11 1o 1t ~l1 ~i tllil :ll' sp(lt·iuWII:-\ l't·om 
l htl<'lt :\1•w (inil ll'll ;11'<' to lw ~l'<' ll in lh<• 
ntn st•unt i n ll:tlu\'in , :111tl p1·ouahl,r t'l~<' 
whc• t'l'. l t w:t:-\ ha·ol\t' ll i11fn lwh· <'~ h,r thc 
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forte of the water dm·ing ~l uicing. but 
the two piece~ ol>vicnu;]y fit togethe1·. T1H' 
fin ish is sm ooth a nd the section th in and 
brought to slunply g1·ont1<l edges. 

The heqneut OCC'1lnence of the bhd 
motif in the stone obj ect!-; so fm: (lis
cove1·ed sngge~t~ nn aclhe1·ence to a bil·d 
cnlt. Hl](l is of inte1·est hecauRe the 

coekLI too Jigu 1·e~ prominently in ihe art 
of the Sepik a1·en i orlay; there j~ not, of 
<·om ·He, any lH'cN;Sal)' c·onnection between 
these oeclll'renee~. The number and 
variety of the pieces t hat h ave been 
t'Omin:>. to li al1t h1 t·ecent ~7ears indicate 

~ e C l ]' th;.~t <:1 11 inte1·Nd ing fiel<l o 1·e~e:nc 1 1e~ 
1·en<ly fo1· the nl'tll;-l eologi :-;t jn the P ac·ific. 

Sl n t(' b l nc1.,., g r e('u -gr e ;o· in <'Olo u r . :nul 2!) in<•h es i n J(• u ~·rh . l t i s t hin iu S('\'f i on a nd hrou~ht 
ton sla:n ·1• c cl;::e nt th e s id es :uul th £> n:art'CI\Y c' lHl. 

The Coals of Your Fire 
By R. 0. C H A L MERS, A.S.T .C. 

(This is the substance of a broadcast ta lk delivered to school cbildren.-EorTOH.) 

C
OAL is 110t one of thosr learned 

sounding wordK that take snch a 
long time to explain. It i s a very 

simple and a very old wor d in our 
language, mn C'l1 oldet· than the lJeginningR 
of geology, which is the science dealing 
with the rock~ of t h e earth's c1·ust. It is 
with the help of geology that I will try 
to tell you how coal was first for med and 
how it comes to be found today, deep in 
t he earth . 

Coal is a simple and at t h e :;;ame t ime 
an important word. I t is impol'tant 
because it means any substance that w lwn 
bm·nt giYes out heat and light, a nd this. 
in a cold country, is as impor tant a~ li f e 
Hself, for withont i t life could not exi:si. 

The name did not a l ways apply to t h e 
familiar, black, Rhining substance we 
k now today. Hund1•eds of yea t'R ago thiR 
was known as "pit-<'ole" a n d was very 
little n serl, t he pdnripa 1 f nel be ing 

rharcoal matle hy s lowly hea tin g wood. 
<'h<HC'Oal-hm·nitlg' wa~ on<'e qniie nn 
impo1•hu a1 in<lnxtJ·y. Rowen•r. a~ "pH
<'Ole'' C'anw to he mined mo1·e. and 
clHu·<·oa 1 be<· a m e l esx l'eaclily obtn inable 
owing to the fm·eshs being rut do wn, the 
w01·d eo;:~ 1 cc-1me to lll t"nn only ··pit-cole''. 

You m :1y ~HJ that in the old s imple 
<1 n;y!': i t \\' <1 !-; 1 H)ce~!';<H'J' to ha \'e eo a I fi l'e~. 
In om· moden1 houses <m<l fint:s "·e do uol 
wani 1o Jwve to ~h ovel diriy, dn~t~- ;.tF<hel' 

from the gnlh' eYery mOJ'ning. \Ye !l;l\'e 
on J· gas-fil-es and elP<'il'k radi :tiOI'R. I 
ntn xnpp o!'; ing ilwl yon ;.n·(' nll \'Pry 

mode t·ll l'hiltl l'en. het a u~tl many people. 
indndin ~ myxcH . 1h ink t h <>n~ is nothing 
I ike ll le ol<l -fash ione<l n I"('. 

Lrt me ~ay tl1<-1t eon I is lJ S(ld lod<lY 
1111ldl n10 1'(' i h all :'1,'0\l think. I 'llll n·o itW ( ~ t"' 

f o Rhow yon h cH\' h;r n tc;.mx of tho8~ 
mil·Hrlel-\ lh ;tl d H'lll ixts tl tHl <'ngiJI<'<'t'x nl'l' 

Hbl e to JH"rfo t·m, t he hn mbl<'. · bl:1ck nnd 
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\ rt• .. curuflun oil t•ln11t lift· l11 u C11rhu 11l ft•ru u .. ""11111 11 furt•,f. t'tlll>iiNti ll~ of ~iaut t•luh 
'" '''''' ' · luor,..•- fllll' 111111 ft•ru,... 

l 'o une·>~~ ot 1•'1 • Ill :\l u~ .. u m o 1 XatU I'al ll isto •·~ , C'hi c•a f:"O . 

llllili(CI'C'~ lillg l'O:ll j" \I :O:('d (O 11Hlkt1 lite• 
~ns <tlld t•lt•c·(r·it·il ,\ or \\ hit'lt you :ll't' so 
JH'OtHI and \\hic·h ,\ oil think sn rnodP t'tl. 
~UJ)H' or .\ 0 \1 llli ~Jtt l i i\C' to 11',\' :Ill 

('\.JH'l'i llH'IIt. (l('t :1 da,\' pipt•. ]1111 SO il !(' 

('hips o r t 'tlitl ill t hl' ho\\ I :111 11 S (•;tl wif h 
day. llt>:lt lh t• hm\1. ~c·n tly at fin;!. nnd 
a " hit i -.h .n• llo\\ " m okp " i 11 he• st'l' ll 

('()Jll i 11:! r I' Oill tilt• Ill() 11 I h Jl i ('('('. I' \1 t a 
m ;tic' h I o I his :t 11 d i I w i 11 I i g h I. 011 
c·uuli n~. t'l' ll lmt• the• d:ty. and t'\:lminP 
\\hat j.., Jprt in t ht• hcl\\ I. 11 i" o rd i n;t ry 
t ok{•. 

:\o\\ imn~illt• mnny J;u·gc• nwtnl 111 1}(':-;, 

ot• t·c• tm·h a~ thr.'' ill'<' c·a l lt•t l. t·onlninillg 
c·ual \\ hic·h i ~ hc•a tc•tl. Tlw gas pa :-;:-;rs 
I h 1'0\1 J!h 11\1 llH'I'U \1" t a Ill\-. and t OWl' 1':-i, 

wh~t·r it i" pul'ifircl . Tlu•n slorr it in 
hugv t'OII I : IitH' t'~-' nncl h:t\<' ntil!•H and tnil p:-; 
of pipt·~ to C'O H\<'.\ it In g<t~stm·(':-; nu cl 
g:J~fit·c·~ I'H'l',\'\\ltt•t·c• i11 tltt• c·ity iliH1 

suhut·h~. \o\\ you h:l\ t> a pidut·c• in yon t· 
IJiin(] .., or :1 III Oflc• t•JI gfl~ \\ o t'I~H. 

Jl :l\ c• a"·'' of you c'\' t•r· hrrn llt l' k~· 
t•JIOIItdl to \isit lhlllll (' I'O il ~ 110\\'(ll' II OIIH<' 

Ull t lw sltut•c•s ur Bot :rny Ha,\' '! \\' hut }l 

-. nt•pt·isp <'uptaiu ( 'ool~ wou ld g<'l W<' t'<' 
lw to ~H il i11t11 tltl• hay tod:t~' · You <·nn 
just IH•tll ' lri111 1-':t,\: " \\'<'11, ~it• .Jmwph, th<• 

pot wlwt•t• I t:ancl<'tl h:t h C'lt:tngNl httl litllt• 
i u 1lw l:t t: l lfi!J .\''at·s. ltnt \\hilt iH thnt 

lru gL' builclitt g 0\' t' r· tiH't'<' with thr rnw. 
:utcl 1'0\\ ~ of hl:u·k C'ltimll<'ys hel<'hin~ ont 
S lli Ok t• lltl('(.'<l~ittgly'!" ~CIIlWOIH' <:<Htlcl then 
inl'm·ur him t lt :tl tht•J't' lrug<' tn1·h in<>. wi1h 
t·pa:-;<•lc•s:-; d r·on i ug mak<• trt'<ll'ly n 11 the 
Pl <'d r·it·ily for· this gt'('<tl C'ity of ~ycln ('>y . 
~l <' :tlll dl'i\'C•s the• tJn·hiu r!'\ ancl <'0<1 1 i~ 
Hs<•d to lw:11 thl' walt't' i11 tlw hoill"l'!-; t o 
nwk <• !'~tram . .\ t BlltttH't'O IIg 1hou~ntr<l. of 
I OilS or ('()~11 :11'(1 usrrl c•:tt·lr \\'<'<?k. Ro ,\' 0 \l 

:-:pc• g:t s · fi t' (':-1 ill! t1 <'I <>d t' i c· t':H 1 i :l tcH·s :ll'P 

not 't'l',\' d ist a nl c·oHsi ns nf t lw ol d
l':rsh iorwd c·o<l l-fil·r. 

Xo l on ly is C"oal :-;t ill tt ~tl fnl for k(1<1 p-
i ng 11s wa rill. I f is rtsrtl i 11 tllllll l'I '0\1!' 

i11d tt ~ll'i c•s. I f :-: till dr·h ·ps r ·~tilw:l,\' 

rtt~i11rs and ~I'P<t( oC'ean linrl's. Rome 
hody trl<ly poi 11 t on t t h:1 t oi l and p<' l rot 
at·c· c·o ttring In he> lJ :-;rd 11101'<' anfl mot·r 
nnd l ltnl <·o<tl is g t·adHally falling into 
di :-; 11 :-;r. 'l'hc•t'<' is sonw t r11th in thi ~. hut 
just a s I slrm\·c•cl you how ~<1 . - firPs and 
<·o;r l fln•H : ll't' c·o11sins. so I eonld ~how, 
wt•r·c• lh<> tinw no( limil<>d. lhat c·oal nncl 
o i I n t·c• also r·<• I a I c•cl. 
~o"· I mttHI tt>ll you !'IOliiCt hin~ of how 

c·o:t l iH fo t·nw d . Fir·s t of all. ns sonw of you 
may know, t hP nrn t·kH of It'll ,·rs n ttd nth er· 
Jl <ll'(:-; of ll'P<'H :\1111 plant !-{ HI'<' ofl<•n fnHud in 
t·oaJ, Hlld (it(lS(' IIJ'(l kn0\\11 ;\ S ro~s iJ~ . 'J'h r 
IC'H\C:-1 an<l ht·:uu·hcs no longrr c•:\i~t. hut 
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they have left their impressions on the 
eo a I. From this it is certain that coa 1 
once consisted of mas~es of branches, 
leaves, stems, roots, and a 11 sorts of plant 
life. Let me t ake you to the Great 
Dismal Swamp of Virginia in the United 
Rtates of America. It is for ty ruiJes long 
and twenty-fi ve miles broad. A great 
many trees and shrubs g1·ow in thh; 
swamp. a11d a~ they die t hey fall into t he 
swampy ground. So many dead aud 
dying t rees ha ve gathered and are ·tin 
gathering in thi~ way that today the soil 
in the swamp i .· black and does 11ot <'OJL· 

sist of ordinary sandy and clayey 
material like most soils; it con s i tR 
largely of de ea yed p 1 ant material of c-11l 
sorts. 

Let us visit, again in the imaginatio11 , 
parts of Scotland, Ireland, Em·ope, North 
America , in fact almost auy cold chmate 
country, and we will be certain to se~ tlle 
farming people cuttin g peat in t he f.;pri ug 
so t hat they will have a supply of fuel for 
the winter. 

P eat forms in bogs and m~n·shes in the 
same way as the black soil of the Great 
Dismal Swamp, only it is made up la1·gely 
of mosses and small plant 1ife rather 
than leaves and branches. In some small 
islands, such as Orkney off the <'Oast of 
Scotland and the Falklands off the <.:oast 

Cutting p eats , Orkney, 
'l'lais is n 3-vent "bnnk" 
whe r e three 1•nirs over
ate: the men s licin g t h e 
ntoss 'vitb the "tusknr''• 
t he wotne n "tnki!llg off" 
the lH!nt nntl vlncing it 
on e clge to tlry, Tlae u UtJ\ 
ut extr etne left 0 1•erntes 
t lae " ftuying stutde", thnt 
is, s lices o jf t h e s urface 
c ove ring of grass or 

h e n t h cr. 
Photo.-Thos 'K ent. 

of South America w h ic-h are ~o wind
~wept, cold Hnd ban ·en that there are no 
tree~, peat h~ t h e o nly fue l <-tvailable 
uuless coal is Hhipped t her e. 111 the 
sprin g i t js en t i 11 I h <:> ( O I' lll of hnge 
obl ong p i eces like the tul'f!-; of buffalo 
grass used to make lawns in t hi l::i country, 
an d since it st ill contain!; a hn·ge amount 
of water it iR st ack ed all throngh the 
:;;mume1· 1 o dry n1Hl t hen lm 1·nt in the 
'dnte1·. 

H ow do·cs this mu <l <ly wet m<11PJ·ial 
fm·med in sw<-llllJlS and in p ea t -bogs ever 
turn into coal which j ~ hla<·k, ha l'cl and 
s hi njng? Rome wa noi hui It in a clay 
nud Nattne':q wonde1·ful w01·k is seldom 
un-ried out in a ye<n, in a hundred ~·ears 
or e ,·en in n t ll ousalld . Millions of years 
m·e needed before this ~wan1py peaty 
material loses a g1·eat deal of water and 
is squ eezed hard enough to become coal. 

Two hundred <lll<l lift;\· million }'ear · 
ago the ~pot whe1·e NydnC'y now tanrL 
W<lS iu t he cen tre of a Rwctmp that must 
have re. em l>led ve l'y mtH'h the Great 
Di smal Swamp excevt t ll<lt it wa~ ~bout 
three times HR big. an d t he ldndR of trees 
that gr e"'IY in this RW<lmp c-ne either not 
fo nnd on t he earth at nll <11 the prel'eut. 
01·, if they do o<:cur·, they •n·e mnth : tnaUer 
now than they we re th en. 4\ s t ime went 
on the sw::tmp heg<ll1 to ~i11k nncl n lngoon 
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fll l ' lltt'd \\ i I IJ :Ill l'll f 1':111('(' ( 11 ( lt l' SP:t . ' J'JH• 
S\ll' f:tct' of ot ll' t•nt·lh is ll t'\ t't ' t·t•: tll y ~f il l. 
11 is t'illtt•r 111m i llg' II JI 0 1· d ow 11 . r; nl~· so 
slo\\ 1\ that IIPi( Jt(' l' \'<Il l IWI' I (' :Ill IIOfi <·t• 
it. ;I' ll<• :11110 11 11 t oi· 1110 \ P ll ll' ll I t'<lll IH• 
IIH'asun•d Oll ly w i th 1110sl d •Ji<';t t ) i md i'U 
HWII(s. ' l'u n ' llll' ll to llw I <J:-!0011. nw d. 
s:t 11 d nud t'l;t,\ ' "'<' l't' t hc•n h 1·ou~lt t i 11 hy 
si J'<':t m s :111cl t'U\ t' l 't'd nil thi s d rad plant 
l ift• th:tl h:t d ga thpt·t•d j11s l : t ~ it dot•s 
t od:t,\ in till' (; r c•nl l> i· m :t l :-\ w:nnp. 'l' hP II 
it lll't'<llll l ' quit<' s illc•tl IIJI :tll d t nnw d i ltlo 

:1 S\\'11 nt p :t g :ti 11. ' l' IH•II (Ill('(' lll OI'(' it 
st :u ·tpd to s ink :tllcl : tllol lt t' t' t'O\'(' I' i 11 ;1. of 
'" 11 d n nd llltltl w :ts a dd c•cl. 'l'lt is \H'lll o n 
fur m il lions of \' t':ll·s u nt i l li n a lh· it 
ht•c·;tJJtt• :1 ft'P'It" ,·, t t' l ' l :t kt• . in w h i ~· lt :1 
gn•a t C(tl <llll i ty of sand "as laid d o wn . 
~ i n t · c• tlt :t t tinu• it Ita" IH'<' II dt·y l:tiHl a nd 
the• h;tnd of ti nw h:t s c·o tl\'<'t' t r d t hl' 
'<1 l'inus ln.n••·s of dt't ':t .n •d n•~t'l n hit• 
llliltfC' I' i n to (h t• S (' :\ lli S of c·oa l fOt' wh ich 
~~·w ~oufh \\';llc•s is j11 s tly fa ntons . l >o 
nut f o q ,!l ' f fh ;t f ;.JII llt t' p!'Ot'<'S!-it' s I h:l\l' 
j ll ... t uut l iuc•d l lllls l lt :l\t' t:tl\en millio11~ 
of .n ·a t's f o ht• t·a t'l'it•d I o c·o tllpld ion . F 1·on1 
\\hat \\t ' know of l ht' t':llt• n l wh k h tlw 
hl:u·k ~oil gatltc•t·s in t lw <: t·c•nt l> isnwl 
S wa 1up it mu s t ltil\t' lotl\ c' tt :tho u{ :>0 .000 
yc•:tt·s I'm· tltt.' l ll<li PI' i a l to gn 1lw 1· \\'lti t h 
tod:l\' f o l' lll '-' l h P <:•·t•ta c·oa l ~<' :l lll in t lt t• . 
( 'ps~Jt ot· k d is t 1·k t . ~o ,\' Oil s('(• I IH• 
~<·ologi:-.1 i s so llwwlt:t I of a d~t(l<·t ivP. 
F!'O II t tiH' f p \\ t'111c•s that ~:ttlll'c' gi \' <'~ 11 :-: 

:It t he• p•·c•:-:c• u t t la,r we• :t I'<' ~• hl ~ t o go fa t· 
l.ad, int o t lt r pa -. t :t11cl 11111':1\C\l ~onH' of 
ltt•J• 111 o -.1 tanglc.>d s t•c· t·pt s. T ltr l nyr t·~ of 
mud :tncl o:an cl tlt <ll \\t' I 'P !ai el down 
lw t\\t'<' ll t lw (' O il! ~(': 11 11 ~ i n t l ~t• S ydll<' ." 
~\\':t ll tp :u·t• fo und tocl :t,r :ts hC'd s of sltn l<• 
nnd s:tnd s tmw H<•p: tl ':t t i ng t it(• c·o:tl ~w:1 111 ~-<. 
T lt t• lill:t l l :ll' t!<' q u:lll f it.' of ~: t ndy lll :tlt' l'i:tl 
l:t icl du" 11 h:t ' hc•t•n (•lt:t ll t!C'cl i n I u t ht• 

'l'h <• Hoy:tl ~uo l oj..! i t ·a l ~m· i<' I ,Y o f \ ' i c· 
tcu·ia. i u n l'dc•t· l o s tiruubr l<' I ' (•:·H'<l tT h 0 11 

{)t(• f:lltll :l o f' .\usl 1·:tl iH . ll : 1 ~ d t>h't' lllinPcl to 
o O't•t· a pl'i :w o l' £:!:) l'c11· :111 <'~-<1-i <l ,Y on n n _y 
'<' i(•ll l ifk :I ' JIC't ' l o f .\11 '-l f t·:di :t ll f~lllll<l. '['his 
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llt:tsNin• s: tnd s t o tt <'s t ltn t :t I'<' fou11cl in Uw 
Ny clii<'Y di sl l' i<- t :11tcl flt ;tl :tl so fot·m tltP 
~ r ·t• :tl ' '<' t' li <":ll C"liffs of 11w Blue 
1\J 0 1111 ( it i li S. 

~,rd ncy lod;~y i ~o; :w tual ly i11 t he cen t l'e 
or H ~t ·ea t <'Oil I ha si u . A s I told ''011 t h C' 

f 
, J , 

H\1 1' :\C't' or <1111' CH r(Jt j s JH' \'et· Rti]J. Jt 
will ht•tHl li ke~ any th ing e l ~r if loo g r ea t 
<1 s (1·n i 11 i H i m pnsC'cl 0 11 it , an d sn <"h waR 
I h<• \\'~' i g h t o I' m ·c•r·ly i ll g' sH n dy H n d ('] ;1 yey 
111:\ ((' l ' tHI tlt n( tlt c• ('C II(L'<' of tlw '!Wctmp 
g't·n d ually lt t• rt I down and down, thr hla<"k 
so i I HI o"' ly lw i 11 ~ <·o m p I'(\ sed to I'm· m 
<·on l :1 11 th t• ti llt<', un t il t oday at t he 
Ba lmaiu t·o;ll m i n e wt• h ~l\'e to go down 
al nw s t :1,000 I'N•t hefo1·c the top earn is 
r·C'nd1e<l , nn d )'<' I t h is sn m r !';earn i s found 
011 t lw s u •·f<H·t• of th e groun d a t New· 
t ';tl-; ( lc>. Bulli <lll cl Lith gow. It must a l. o 
o<·c·lt r· I o I he• <' :t sl • om )where in the 
' l'asm:m ~t'<l , I' or in th e rl a;rs when the 
s \\·a mp fi r·.· ( fo t·nw d t it (• N€'w South 'Vnles 
c·o:t s ll iiiP t•x t<•nd <'Cl mu c· h ful'th('r to the 
Pil :-< 1 lltaJt it dcws lcHlay. 

Y on ha ,.C' lwa nl lt o w t·oa I L formed. 
You lt:J\'<' lw:IJ·d of tlw ma n~· u ~e. to which 
i t c·:trt lw pu t. <liHl me nt ion ~hou l-1 a l.o 
'•<' rt t: tdP o f t lw mn ny t·iRks run hy mine· 
wcll 'k(' l's :IH t ltC'y toil :1 11<1 lnhour to bl'ing 
n rt <' o f X <lflll't1's g •·r at r s t gir ts to the 
~ ~~ • · f:H ' <' fo l' t lw 11 :-<<' o f 111nnkind . The n ex1 
ti nH' you lig h t a c·oal -fil'e or a ~<lR·Rto"e 
s witC"lt o n n r a cl i:llo t·, ( t·avC'l inn trnm ot· 
11·:t i n, •·c•nw m h<•r t h:1t all th(' Clnm·gy tha t 
\\;ts stot·Nl h)· ~a tm·cl in a huge ~wamp 
m ill io nl-; o f Y<'<ll's <l;.!O iR being r elC'a.ed 
t ocl:ly i n c·o u n tl <?~s W:l ,Yl-; for t he brnelit of 
t l tc• pPopi Cl of ~.rdn ry. 'l'he heat and 'ight 
tll :tl yo u (' n joy i11 you•· homes i :o~ l'eally 
I hP snnsh i ne tl~r1 I c·:lll :o;('d pl ant life to 
g r·ow ~o nh und nntly in tlw Ore;lt ~ydn C'y 
~wamp 111nny milli o ns o f yt•a•·~ ago. 

pt·iiw w ill ht• o p t• n l o ;\11 int C' l'<'" l f?<l 
IH'I·xo ns, a 11d <'O illJ H' IitcH·~o; s hould fo nntt•tl 
fl1 t' i1· <'KHil ,YS to the' ~('C' I '('(fli 'Y Of fh(' 
Hoc· it•ly. at ~0 ~\\'llll !o\ IOH Rti'C'i!t, Mt'l 
h o tll ' ll;', O il 0 1' IH' f<ll'l' ll<'t'embClt' :lo, 1 n:~n. 
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B AC~C in cenhny-olcl lit e1·ahn·.e one 
diSCOYers 1-hat th e S<:otch knew al::i 

"sr laters" t hose little pests of 
Australian g:udeus whicll <He su ch a 
p roblem to the h oi·ticultnrist. A l t hongll 
of E uropean origin, the slaters boasted a 
world-wide distribution even befor e t ha t 
period. 1'bey have travelled wit h the 
emigrant and colonist to all parts except 
the cold regions of th e two hemispheres. 
Man h as been t he in nocen t disperser. 
giving t he creatures safe sanetua ry in 
t he closely tended plan ts a11d seeds w bh.:h 
he has taken to new lands . 

Slater s are a daptable creatnres a n d it 
is inter esting to note how acco;mts of 
babits in other lands so cl osely a ()'ree 
wit h t hose of t he local slate~·::; . ~An 
example is to be found i n a wor k by n 
D r. Asa F itch entitled 1J',ir~t Rep01·t 011 

t he Noxiou,.s1 B eneficial) a,nd · otl1cr 
Insects of the Sta,te of New York, A lba n:y, 
1855. This aut hority r ecot·ded thc-~t 
slaters were ''everywhere common a bou t 
the roots of trees, under l ogs a nd stones 
in t he crevices of the foundation walls o~ 
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otn bu ilding~. nnd 1n ota· <"ellar. ; and 
they ::u·e pc.u·t i tnl a l"ly uume1·ous n n del' any 
log or hill(lt~ of wood. 'l"'lt ey o<·<·m-. i;1 
Rhort, i n nll !i>itmlUons lllnt.<lre damp. 
cool <111d d::uk. Frequen1ly by 11ighi, in 
wet wea t ht-1·, tJ1 e,r erll\\'l :1hout the r ooms 
in om· dwellintrs' ::-- . 

'fhe ti t l e of t he wm·k aboYe d1·aw. 
a tten tion to th e popularly <-Onfu, ed 
identity of s late,... 'L'hey drfinitely ~ne 
not insect!,;, bnt n·u~tcH'E'<1llS. and clo,·elY 
I·ehlied to t he se .. l TA('l', whi<'h nbnndantl~· 
infe~t nll o<·e:m s . I n f:1d ~laters ofte;1 
have t he uame wood -lice applied to t hem. 
'l.'he migTation to t he land wn~ a gradual 
p r ocess over aeons of tjme and a question 
t·onc<>rnecl with en>l n iion. Phase bY 
phase tlt~ tr:msit ion wns as~iRtcd a's 
or gans a n d other physk<ll modific::ltionR 
enabled tl1e s lHte1·s finally to di,orce 
themselYe~ f1·om t he m;nine world. 
Tntere8ting example!'i of snc·h <1 1 rn11sition 
nre n t the pre~<'nt time io h€' Rcen in 
Rever a l eommon v~u·ie1 ies of Rcn. T; i<'tl 
which live a long t he h i~h ti ck 1 ine nnd 
<He neither of t he Ren llOr 1 he ln nrl. 

' VhilE' the Rc>n -living rnudacean. 
"ra~li 11'" J.Y \\" l 1· "Jl 1 d V v • ~ '-' < Y 0 g1 ~. t ){' R}nter"' 1110 C 
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t•••r••(' lflu l:lt' \ IN. 
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uf I i fc• lt ; l ~ wr·n tt g h t a n•nt ;tt·k;r hi<' dt:r ngc 
in thi s fuuc ·ti m1. .\ ir· is brought dirrc-lly 
into c·onl<t<· l w ith tiH• hlood <"ir·t·nl :tt ion. 
I n t ill <' of lh<• two c·cunnwttc·~t lol'ctl fo nlls 
lafe t· t o ht• IH·ipfly dt>~c·t·ihrd, n whilt' ~pot 
'"i 11 hP Rt'(> ll 011 V;t <'ll o u tsidc• flap 
tC'x opoditc> ) of lht> fino~l (f r·oJtt ) two pair·1-: 
o f spl'cial :q>pc>lHl:tgt•s c·: r llc•d pl<•opoclR on 
j h(• ll!Hif'I'Sid (' of t hl' body. rf'h esC' 

<1 JlJ>CIIdHJ,!C'S ill'(1 , of ('OIII'SP. qui(t1 :o-: <'Jl<U';l((' 

from the• walki11g IC'gs <111<1 sltonlcl hC' 
C'X<lllliliC'd for· cl<•lni l with tit<.' n id O( a 
poc·l\et lt•rts. On spel' ia I 111 inos{'opi{' 
c>xaminntic>ll it is fo1111 d thn( Ill<' whit<' 
spot~ <li 'C tuft~ o f fi11e l11·:tndling tnhrs 
spt·f'~Hling- into the• i ntct·io t· o f fhe 
(l:XopoditP f t'O ilt <1 s lit -like opc11i11g 011 the 
Olll<'l' <'ci gP. ' l'lt psp xyst£•m s of 1uhcs 
h :l\'<' lwc' n d('n., lopNI hy :1n in -p nxlling o f 
llw in( ('~Uittc•nl. and tl tci r lini ngs 11 ;1\' C' 

th us IH•c·ont r <I cnnt inn<~ l i o n of 1hc> 
{'Xlt>J' II:ll sk ill. <tlf hn11~11 d t•Jj(•;t((' by ('OTll 

JIHI' iHOII. 1 11 the livr l' l :ttc·•· thC'Y nr·e fillc>d 
with ait·. and tl tf'Y H(' l ' \ ' f' t o ·~H· t ·n tr llw 
IJlood <·i J'<' llln t ing ·i n I h r in t Cl'i OI' nf th e 
HJI JI<'llclagc•. 

' l ' lw peeuli ut' ai l' lllht•H JII '<'S<•nf ill lh<• 
:tbclornill<tl ap~IC'nd:tgt'~' f p i op od R) o f' 
s lat<•t·x gi \'<' 1·i sC' to so11w intc>l'C' Io\t in~ 
qtw"' ti on" t·<·gai'Ciillg d:1 ss ifknlion of ih r 
l'i11gc>d <lllcl j () itlfc>d . foot<>d nenfut· ·~ 

(.\l'll11·oJwd:t ) as a whole. 'L'he si x 
ll·gg<•d i IIHe(' f s, mos t of t he :,;pidel'S and 
llta11y o r thtl ia· <·l m~;e relat iveH ( l'icks and 
mi ft•s), th e ('('lllipcdc.· a nd milJipede~, and 
t l t e i so I <l t ~d \\' O •·m -1 i k e form fJerbpa,tu.-~ 
:111 lll·l•afh<' :tit· IIJI'ongh syst ems of fiue 
luiH•s \\'hkh Jll' lll'ft·ate (hl'oughoul the 
hod.r, ln· i 11gi11~ i lt<> n i ,. into d i l'Cd tou<"h 
\\'i th I ll t' t i ssm •s. ( 'ommo nly kli0\\' 11 as 
"ll'<t<"h(';t<''\ 1hc·sc tnup~ cl e,·elop. as in ihr 
s l;t1PI',', lltt·oug lt ing t'0 \\'1hR Of t he Ollte t· 

lnyer or tht~ <'Jttla·yo or lat·va , and are 
li11t>cl by a clc•li t':-t iC' coutirnw tion of t lw 
o ut·si d t• sk in. Honr e eminc>n t zoologi<:~l l 
n uthor itit•!o; lt ;l\' <:' 1 1(~ 1<1 lite \' i ew that snrh 
}lt>c u liar bJ ·•~athill~ o t·gmt~ mnR1 iudkatc 
fot· th e a 11 i llt<l l s tll<l I pOR~e~:-; t Item descent 
iu P\'Olnl imt fl'Oill a cO illlH u n a nee ·tol' . 
. \ <·< ' fll ' din~ly it has hecn pt·oposed t o 
s<'P<I r·:-t l t• tltt• im;e<:t!-i ( lnsecta). ·pider~ 
:rnd allil.'~ (~\ raclmiua ) , cenfip<'des and 
rni llip<'<h'~ ( .\ l y a·iopoda ) , and Peripatu8 
<tR " ~t·o11p to l>c ktt0\\' 11 aR the ' l ' t·arheatH. 
O n i h · <.'Xt·htded Ri dr wonl d be t he 
( ' nt:-:;l:tc<~a ( " Ill eel s of the , 'ea') and 
1-:0tnr o iiH·t· •·i ngNl a t td join ted-footed 
<· t·<•al ul'es (.\ l'tltropocln) whi<"h h;we n o 
lt'lH'hC:te. 

l)ia ,..rlllll l<htl \\' ill"' t' XIH: i ltll•atltlll Of hre1d h in"' 
ur,_.u Ill<. 

A s ~1 ~a i n s f I he> ;t rt ion of I h<' separnti. t. 
lt o w<.•,·<·r·, the Hi t · - t uh<>~ of the ~"< lat e l's and 
fh<•ir· f('l'l'<'~ frinl nlli ('s h:1\'C' to he 1:-tken 
i11f0 H( '<'OIHll. 'l' h<'H(' <l i'C ]H'N' iS<l ly like 
tr·udt c•: t<' in l' ll'lt C'1ut·c nud funct io n. ditl'c " 
ing oul,r in th:1 l thc3r tlJ'(' <·onfitwd to th e> 
'lJ'IH' tHi agc~~. it ud do not JH'nt'l t':t lr d<'eply 
int o llll• bocly. ln lh<.' ~ luf e t·s and thrit· 
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kiud we at·e dealing with a highly 
specialized se<'tion of t he < 'ru sta cen, aud 
should not assume that t hey ba ,·e derh·ed 
t heir air-tubes from any ~mcestral form 
whicJ1 they had in common wi t h the 
widelJ' separated spider group, for 
example. 

If air- tube~ n nd trHcheae. o.t' e iihel' 
~eparatel y, th en. have uee11 deV<"lOped 
independen tly in the two group!,; just 
<'ited, it wouhl be q uite ~ound to <'laim 
tl1at t he tra ch eae of the in sects evolved 
iud ependently of either. 

The auove s ingle exam ple out of mauJ 
will illu strate to t he read er the difticulty 
experienced by the student in a ttewpting 
the reconstruction of the genea logy, or 

Porcelllo scnber. 
A ft e r S<Hl;, x 5. 

phyJogeny, m; it is tedmi<"a1 1y known of 
t l.te anima I kingdom . In th \ :-; ~tndy.' or 
atd t o class i tication, t he pos:-;ibi lit y of 
"con vergent evolution" J1as <'O n ~tan tly to 
be a dmitted . 

A J though ~later~ a r e ver y <·ommon 
animals, it is surpr i ~o;iug ho": little has 
been publis hed concerning ilwi1· II H hit~. It 
i~ generally accepted , howeve t· , that t hey 
eat d ecay ing vegetH ble matt et·, and even 
devour insec·t eggs, dead iuseet~ a nd other 
animal r emains . While in Enrope t.his 
scavenging ins tinct may he u He t-of[ 
agai nst po:sible misdeeds . it d efi ni telJ 
does not absolve t he slatet·s ft·om 1 heir 
pestilentia l h abits in loc::.l ganlens . In 

keeping wHh m oHt in tl·od need t hin gH, 
whether the ·e he aninml o1· plH nt. we 
find multiplication accelerated , :tnd an 
adaptability to coudit ions oft(:'ll ~trong 
en ou gh to ou s t iudigeuon s o 1· native 
form s. Fas t breed in~ J)I'O<l nc-es vast 
number s of slaters in o ur gard ens and. 
in oNleJ• t hat they nHl Y Hnr-rive, t he 
te nde1· seedlht~s a11d d(•li <·cti e pl<lll1 H <u ·e 
<·ous umed . A parti cu lar f<Ut cy is : hown 
for ornamenta l s taghot·u s . whi <' h do not 
lo ng s urv ive on ('e the s la1et·s ~ire t helll 
<·oncerted a ttentiou iu damp weather. 
Perhaps i t is fortnna1 e tha t these tiny 
despoiler s, in the m ai n , restri<·t thei 1· 
a tten t i ons t o :-;u bm·b;Hl ~;n·cl e ns. fo t· t heit· 
p1·esence in a w ider liP I cl mig ht we11 
<'l'eate a seri ons eeonomie p roblem. 
Luckily t het·e is uot hi11 g t o he feal'ed 
from t he Jli'el:)en ct> of s ln it> t·s in the house 
during W<'1 w ea t he r. ~ ot1tu ·na l <ldivity 
brings t hem from thei r· hiding- places. 
when tlw,r d i~ pe n.;c O\'E' r a w i cl ' area 011 
foraging ex pNli lion~. «tlld th eir aimlesH 
wnuderin~s in to l'e~i d etH·<·~ m o re oft e 11 
1 han n ot e nd 111 :do w st <11'\·ation. 
Hysternal i<- n tte nli 011 to th e IHHk of 
e t·adi n l1 ion will kt>ep I hes<) g;ud t• n pe ·t!4 
i 11 thetk. P o iso ns pr·ori d e t he mos t 
effecti Ye lll t><llls, hut dtH' <'<I r e II Hs to lw 
exerC'i : cd. T il l' 111t'i hod s t·et·omlltended 
:l J'<.' dus ting- ~;o i l \\"itll <ll'senil'ul com· 
pound: . spt·ctyilt~ food lll<li Pr ial o1· hauuts 
wi t h <ll'H("lla te of lend, and plat ing t hinly 
s lieed p o t a t·o, dust ed with J>ari ~ g L" <:>eu, in 
favoured ha nut s; t hin ly sli<'ed potaio 
alone w i ll. a t Hight. often attract <1 

~o;uffi cien t tiUlll btlr of Rlnt er s to render 
e ffeC'tive t he n RP of boili ng wate t· i11 their 
d ps( nH'1 iou . Fnl't her I'C('oruuwudations 
;11·e the n se of powde1·ed hon1:x s prinkled 
o 11 t he (• J·eatu rcs jn t1H'it· hann1 R, and a 
hn ii made u p of ei~ht pn ds of p0\n1ered 
hloocl . 0 1· bl ood and bone. to o1w nl' Paris 
~ t·ee n. Some peopl t> O(T:-ts iona lly <tllmr 
111 C' it· fowl:-< a n ' sil'ieiecl ft ·eed om o f tlw 
~· 11 ·d en, fot· thest' <ll·e (~ tred ire <lesi roye t'H 
o f slatet·:-<. 

rrhe i \\' 0 ('011Hpi<·uons fOI'Ills of sla( l'l' <11'(' 

k11 ow u i e<- hH i<-ally a s i>orc·ellio lacris a nd 
J>. :-;r·abr'l'. Tht' fo r·nwt· i ~ clist iugui~hed 
J'( .. ;.Hl ily by i ts s m oot h. s Jnty-gn'.Y back. 
ol't.en wi1h wavy, Jl <lle m;n·kiii~H o n thl' 
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side'K ()n th' other h:t nd. /' . . •waver lw s 
if~ dar·kpr· gn•y m ol t l<•d h;ltk r·o nghcncd 
\\ilh (J'~lll~H·rst• ro\\·s o f tube t·<:lcs. A 
I h ir·d. lllOl'l' Cragi !('. ll:lr't'0 \\'(' 1' and s malle r 
:-:p('t'iPs o ot \liH'OI1llllOnly ruet w i t h. i ::; tbe 
~p<.•t·ic:-; fJorc·('//ionidcs pruniosus . in \\' h i ·11 
th t• h<l t'l~ is \ '" l· r :-; li•rhtl'' l'() llll'll('IH'd with 

' ' t"t • l"""" 

t!l ':llllriPs, The• I iCe• <·o lmrr· in tlli :-; en:-;<• i!,l 

Pvrt•t• l ll u u iii C>I Jlru u lci>l tl ... 

\ f tt• l ' ~1\ l'l<, t;. 

J,Jui~lt gt·t•y. tiug<>d with :t r·usly bl oom 
in lh<• l't>lllill<". o r \':lr i o u~ sh :t £le~ of 
J'Pdd i!'lt !Jt'0\\' 11 , 

l u hl'rt•cling t h<' sla ters l ay <•ggs. whi ch 
I 'C' IIl:tin <tll achcd duriug in n 1hntio n n e<1 r 
I hP hn ~r:-- of tlll1 lrg~. " 'hen horn the 
young nrr miniat 11rc replicas of their 
Jlili'C' rtl s nud I'C' lllain fo l' " lime :t a 
\\rilhin~. tTowded. whit<.~ hrood on the 

~ 1 1·. <:i ll l<!l't Jl . "'hill <~y . kh l hyo l o~ist, 
I'C't'l'll I ly I'C-' llll' ll('d fi 'Oill :t hoJ id;ty { l'l]) 10 
\\·('~1<'1'11 . \ ust 1·alin. H r fl ('w f1·om l'cL·th 
to c '; ~t·n :u'\'on, whet·r hr mad(' r~ <'O II <•c· t ioll 
of '-'h<' ll l'l a nd o (h{'l ' Jll<ll'lll<' {' I'P<l(lii'(1R. fi e 
\i-..itc•d lite• hist o l'i<· P ·i l'l< fl :ll·1oJ.(~ IRia ncl, 
'' IIPrc• many tHlll !'\ 11 <11 shell:-: W(' l'(' fo nnd. 

F 1·n 111 C 'a l' ll;ll·votl hc> fit·\\· ( o l 'm·f 
I ll'dlnnd . whc•1·r a fn1·f lw1· <·ollrd io n was 
ruariP. t lt<•nc·<> to H1·ooJIIC'. . \ f 1 PI' n :..;hol'l 
sl ay at l >a t·win , .\ l 1·. \\' l ti ll c•y I'C'l lli' IHHI 

In 1--\.\' diH'." hy fl y ing- hcml. \'in <l1·ooic 
J•;,, l:tndf and 'l'owlnwillt•. 'L' Iw !1·ip resul ted 
i 11 111 H u.r 11" w ad cl i I i om~ I o I lt <' -'I mw u m 's 
c·o 11 c•<'l i o Jl l-\. 

"t·. Jlarold 0 . l •'l c•IC' Itt•l· l'l' t lll' ll<'d (l}l 1·! y 
i ll .\ llgllh l f i'CIIIJ lh<• Hintpl-\oll I h •sC' I' f. Jl.t' 
\\H "'- "«'<'oJlCJ ill <' OII III HI IHJ of' :111 <'X JH'd i( io n , 

11 

nnder~ i dc o f the rnol her. Dul'ing gTow1b 
t he charat'lcr·i:·dic mon l tin g (N·cl y s i:) 
common i o c·I' UHbr<·t'<Ulf.; i .· <•v idcnt. The 
slnl erl-3, ll o wevCl', ('xhjhit a peC' uliar 
method in <'asl i ng t heir on let· rove t·ing 
( exoHk<.'leton). l n~tc•nd of 1 he whole 
b(•ing- diNposcd of nt on(' tim e, ns in other 
( ' r·ns tn c·<'<l, t h:1l of i he hill(lcr lwlf of the 
ho lly is monltNl fir: t. It is only after 
i wo or i hree (h1y~, whe n t he newly 
Px JH>::o;cd co,·el'ing Jt<1s ha r dened. t hat the 
r·cm:ti 11 i ~~~ h;l H or t li e older outer C'O\'(•ring 

iR s11·ipped away. A::; a r eRult of ihe 
praC'fi (·p inrli\'idual Rl><' cimen n t·e often 
<•nc·ou nlt•red wil 11 t h<• fol'e pa l't o f the 
hod~' dill'erjng llHl l'kedly h1 <·o lmll' from 
t ltc• hi IHl p:ut. 

Perhnp:.;; Uw one fJ\I C, Uonabl c virtue 
as:..;o<' iated with ::; la ter:.;; belongR t o the 
1 imc w it en they figured in old hooks on 
mni CI'i ;l nwdinl. and prompted r n res 
t ln·ongh fliP s limulnted imagim1tion of 
trnl'fi ng p:1ti ent s. Tt W rl l-i clai med that 
wJwn tft(\ ~ In te1·s w~n· dried and 
puh·<"ri r.rd "tltcy ha,·e a fa int, di .·a~reeable 
~ml' ll. and a !';ome what pu ngent, f:; weeti lt , 
nausrott~ tm:l<', and nrc high ly celebrated 
in ~U JI J H'('H~ion~. in <11] kinds Of obstr UC· 
t ions of t ht~ llo \\·e l ~. i 11 the jn undice, a~ue, 
,,·en knt>ss of sigh I , and a var iety of oth er 
d iRot·d «:>J'R''. 1\lod r rn sden ti fi e enli ghten
m ent h:ts hrt> n t'C'sponsihlc fo r di . rardin1-{ 
Ore :d>o,·c a11d ot her· simjla1· fan ta tic 
rem rdir~ fa·om the phnrm<1copoe i a~. 

01·gan i r.cd <111d it"d by lh. <'. 1'. M<Hligan, 
of 1hr ,\ d (' l;)icl(l l ~11i\'e 1·s i ty, and ca n ifd 
nn t lHll :lcontologiC'al <1JH1 hiol o~ical w01·k. 
'rhe p<tl'ty <·on~i:-;f(l(l of 11ine membe1·~ . ;.tnd 
t hei1· nH' <Ill s or 1 1·:~ n !-l ] )() J·1 over a lmo. t a 
f ltons:u Hl m i lt• jou r·ury wn:-; a st 1·ing of 
Jl i nef ('<' ll (':l ln el~. 'l'l!i~ waH 1he fit·At 
oc·c·asion llJ>on w h ic-h 1 hr desrrt has been 
<·t·ossecl, nn<l n good d<~a l of sei rnti fi c \\ 01'1.: 
wa s H<'<'OJl1 p i ishC'cl. 

' l'hr fi 1·st pal'( of t h€' .i<Hit·n<•:r \\'as f 1·nrn 
(' ltal'lof fp \Y:11£'1'S to 1h(' jun<'1ion nr t hr 
'!~od d <llld l l alp Hi vt•1·s in 1hc> n()l·1 h. th enc·r 
(';t S ( IIC'I'OSH ( Jtp ('(' llf l'l' of ( ltt• ciPS('I't fO tJ t() 

(~IIPPHshl iHl hcll·dc•1·. 'l'h(l ~ l n lli g:n1 Hh·<'J' 
\\' H I'l l'oll owc•d soul h to H i r·d~\'i ll r. 'l'hr 
~('('O IIcJ p:td of I Jtr j OUI' II (',Y \\'llS frO ill 

Bit·chn i ii P l o ~ l :t nrr. ,•i:t L;tkr E,Vl'<'. 
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The Aboriginal Rocl< Paintings of New 
South Wales 

B y F RE DER ICK D. McCARTH Y 

NEvV SOU1'll \ VALES has a surpri s
ing number of g1·oups of aboriginal 
r ock paini ings, the variety and 

inter est of which a re excelled only by 
t hose in t he Kimbel'leys of Western 1-\.us
tralia and t he neighbouring region of 
north Aust ralia. The paintings are found 
mostly in the rock-sl1elters so common in 
outcrops of and tone, a 1·ock "widespread 
in t he ta te, an excellent example of 
which is t he well-known Hawkesbury 
sandstone in the ydney district. The 
walls and ceilings of a number of the 
caves used as habitations by the 
aborigines a re adorned with painting~. 
for the meaning and significance of art 
designs are known only to th e initiated 
men, and sacred mot ifs may be placed in 

everydny places <tJLd on everyday objects 
wit hout danget· o f expos in~ t he secr ets to 
t he women anc1 uninitiated. vVhere rod;: 
surfa ces have 1Jee11 adorned by genera
tions of n atiYe artist s, t here are to be seen 
superimposed layers of drawing. , quite 
fre~h series h aving been d on e OYer old 
and faded figures. 

The maj orj t.y of rock-shelter . contain
ing painting~ arc situated on the tops of 
high spu r an d on the lopes of ridge:, 
but many occm· at the l>a ~es of cliffs. in 
Yall ey bo1 tom ~ . and on t he shore~ of 
I· i Yet·~ nncl bnyx. ) l ost of them, for
ltlltately. <ll'e in<t ctes~ible e,·en with our 
mo<l<'t'n molot· road~. and th i con
dn('in~ to 1 heir pt·e~e t'Yntion. 

A flnt' ~o.a•T i<•s uf m e n In " 'IIT-Ji k e )lose, t h e to11 s eries In Tt•d . flat• l o \\·t·r I n wh ih•: '"" 
Jaum :an r.-..-1 In w h ite o ntline,nnd t w o st e n c ill ccl h ruuls n r c• n ls•• Jl rt•st•n t. (: undn hcwku. , ,~. \\' , 

Pholo.-H. R . Stcvt•n :-. 
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(} u f llut• 1t rtl\\ III.A:.' I n "h i lt' e~ f 11 un f h t ' ht•ur 
111111 ruu r ~uu uuu .. . ..url" h u f 'l'olln~"".!!'· 

t'11 t1 ttf' lluult• r, '\ ,S,\\ . 
· .\ ft• r H. 11. )lullll•ws. 

'1' 11 1: ,\Jl:'l'lllllll' OF 1 '.\ I.:>: 'J' J ~t:. 

Fh t• nu•l hud:..;. m· tethniqnc~. of p a int 
in~ \\t' l'l' <' ll tp lo,H 'd hy tht• a hol'igi n<•s in 
);"<' " " ~o11th \\' a l l's. as f o ll ows: 

( (I ) Nirnpll' v u t l i tH.• a n d s ing l<.• l in t•. 
(b) ' rh t• fi~ur·c is in fi l led w i t h. l illl's . 

" "'ua l ly lt•ng- t h w i s<>. Inn O<Tctslon:tl ly 
(' r j SS ( 'I'()SH('d. 

(c) :-;i Jhota• t le. o r a solid m;t ~s o f on<• 
colour so ll t<.• ti iiH'S outl i nr d with <Uto{ ht• t·. 

i d ) Ntt•Ttdl. 
If') llliJII'l'SSiUil . 

'the r~ isiP r t <'P of t hc•Nt' \':t r io us met hods 
l':t i ~ows ;t probl t' nt fo l' so lu t ion- d o t lwy 
I'P JII'l'Ht' ll( Jli'Og' I'('SS i \'(• d('\' (' ! O JlllH' II~ s O f t h l' 

;11• t i •n ~o-• 1\ now I<' cl gr, a n cl • ( so, tn w h :r t 
o1·cl<.• l' " Pl't' th<',\' in ,·e n tcd o r inlrod u<'cd '? 
t · n fol't tt na t <' h . o nr· prcscn t i nad C'q na t <' 
i t l\t'~ li g;t t i on ~ d o uo t p <> r·mi t 11s to dcr iciP 
th<"<' po i nt-... 

t• t<: ) t t: ,Ts. 

Th e> p igtrwllt:-- ll :·wd wpr(' clw r C'md t fo r 
h l;u·k ' . re• cl :t nd ,Yl• llnw nC'h r t>R o f ' :u·ious 
sha dr~. a ucl " !t i t<' pip<•c· la ,r. Ou tl in<' 
dr·H "' iug~o- " ' <' J'c> m:u1 C' with :t ha rcl pi <'<'<' 
of au v of t llNw nt :lt <• r· i : ll ~. a 11cl li g:llt'c•~ 
\\ ( ' I'(• ~Jt:td c•d j 11 ( Jt p S(IIJI C' Jll:lll llPI'. F'ot• 
,.. j I hcw<• l t <'"-· "' l P 11 C' i l s, :1 11 d imprc~~ i on~. 
hfJ\\'P\ P J', it \\:lK IIC' ('('~K;l l' .Y to II HC the 
co lotll' iug mattl' t' : 11-i ~~ p:tint. An thC' p i g· 
tn<'n ts \\ PI'P ( ' l ' II NIIC'C) 11 p w i th :1 " 1 OnC' 
ruoriar and JW" IIc•, nnc1 mi xC' rl wilh W<11 C\ l' 
o r fiH· f a t or th e- C' mll . AOI!nn:t , m:trsupi:tiH 

or n~h . I n a s il houC' t tc the paint war-; 
applit•d wi th a bru~h m ade by frayin~ 
lht• <' tHI of a s t r ip of ba l'l~ or t wig: l i ne 
d l':l w i ng!'l wcr<' ~onl(.'times m a d e in thi!) 
\\ HY. On a<Touul of the Apar·e occnr· 
l'<' l;<.C':o; o f I h r pig mcn (1'1, l hc ·o lour. used 
i n \':lt' ioll s Hit cs ;ne gen e ral ly th ose which 
:ll'(' ob tainnhl<• l oc·all y (C' ha r coal. uf 
c·ol ii'!';C'. w a s :ll \\' :ty!-4 a t haud ) . !?or th iR 
t'<'H son . :tll or tit c d •·a wings in :om e eaves 
a r·c• in hl:td\ o nly, o t· r ed, whi te, or 
y<• ll o w. 111 ll l<lll, ' sc•1·ies two, tJn·ee, aJHl 
l'out· co l o u J·s <ti'C l o hv HCC n. Y ellow i : the 
t·:tl'(•st odt r'<' i 11 ~(·w out h W ale . ~'he 
p ig tii C' Il ts wc•t·c ex t en~h·ely bar tered 
n nt oug t h<' aboriJ.d tiC's, and , as ~ome of t he 
d topos i (A w<' t'<' Hanct i lied in myth. the clay 
or o l'lll'<' f t·om them was c~1~erl~· sought 
:1fl r r . a nd p ie<·elo{ travelled I o n~ d i ta nc s 
h<•t·a u so d r·n wing-s m ade wi th pi gment 
f l'o m a sac t·ed d<• posi t wct·t• imbued wi t h a 
m :q! i<-:t l JIOWC' I' <l <' t'i\'rd fr·om <' llltll t'e 
h<' l'm•:-; :t 11d spi r i I li H I a n t·es t Or l-\. 

• l i B,) I~ <"''S. 

'l'lw :tsso<'i u tion of tlH' s ubjects in any 
OIH' ~o-ill' iH illflll (' ll <'Cd U)' seve ral f a <"tor s. 
0 IH' is 1 o <'a t hm : r m· l' xn m p 1 e. fi sh <U P 

c·ontmmlly <kpit ted in r ock-sh e lter s nea t· 
l'h <• t·s, lak<'s, and tl1c "'ea bec:tu c they 
fo t·nwd a n i mp<H'(:t n t i tem of food. Caves 
in w l ti <'h th(• n<tli vcs li ved contain a wide 
<I SHO I'( JUCJI t O( pain t ing. Of w eap011 !-;, 
human fi~ ttt'CH. animah; u r d for food, an d 
o tl t<'t' 111 o( if's, w hi<:lt mny be uone by oue 
o 1· s(' \'Cr·: tl lrC'hniques : it i s i n (C'r est ing to 
ttoll' t ha t f he t·<• <Ire rna11y ites i n which 
..-(('ll<' il s 011ly :li'C Jll 'l'SC'Il f. ~ i 1 es whi (•h 
wr t'(' u s<>d f o r r itua l JIUrpose:o: may h:w e 
laq.!(' dt'<l\\" in ~!'! of h11man beings whith 

llnucl hllllrt•,.;,.; i(l ll l" I ll r <•tl . l •n r iNh Of \\ llttln 
JctnJC, ( ' tl1111t) l'hllllt•· ~ .!'. \\ . 

Art or H . 11. ~l ntht•ws. 
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A Jar~c mule llg ur<>. tlran·n in reel o u t lilH' fl \ Yith \Vhit c. t.' ' ' CN nud ,..:: i r dlt.• J~t.· ndan t in n ·h ite : 
it i s s urrtnancl c d h y sets o f n · h i t e lines and n ·hit t> s t t.• tH•ii N u f huunu•n•n ~~o~. ha f t e d s t o n e 

: t xes , n nd l tunu ua hands. Bul~n. l, ·.s.,,·, 

r epreRCll t <· nl( \II 'C hC I'OP~ <HHl ~pirihwl 
a n ce ·tor s. nsRod n ted with weapon s aHd 
n atur<11 RJWCie. : w i t h t he exeept ion of <1 
few , ite. i t is . ltowen -'t·. impos~ible to ~ay 
whet her n gronp of pn i nting~ formed a 
·a er ed ~He in the life of 1he a hori ~dn e~ 
beenuRP, ns Spencer :md G ille n po int-ed 
out, nrt deRigus <ll'C S<1r r e<l on l .Y when i n 
their prop<:' I' ('On tex1. 

1' he ('ho ic·c of f.; ll b j ec t W<l !-\ limited l>y 1he 
technique:.; <'lllpl oye<l only i n th e l'l t e JJ cil 
l i ng nnd impression m e thods. I u t h e 
Sy dney d i ::; t 1·i c t stenci l s an d figur es 
i n fi llecl wit h l ilt<:'s prPdorn in nt e. <llthon glt 
Rilhonettes <lll d l i ne drnwing~ are 
plent iful. Tn il te i u te•·ior of t b e Rt a1 e 
Kilhoneti <:>s nr·p oft011 a:-;so<·i<lt r d with 1in<:' 
mazes. Odd fi~ur<>s 111 <1)' of ten he • e<:>n in 
rock-shelter~ an d on expos<:>d l 'O<'k fa ce~ . 
and t hr n n mhe t· of drawings i 11 <1 serie~ 
nnieR r on::;id (l t•nhl.r . up t o on<" hnndre tl 
and fift~· being known to ocrn r in !=;OUW 
s;i t e!=;. 

Th e m HJill<' l' i n whi <'h t he hnrn a n figur<' 
i s d0pi cted nn·i0s. and. aHhou~h i t i~ 
uRna ll.Y sh own fa·om the f r ont, two 
st ,Ylizn t io11 ~ of i t Tll<l.Y h<> defin-ed. One i ~ 
a dan <• in~ p0!-\0 in which t he :nms a I'<? 

u p J·;li ~e cl , t h<' l <:>gs <ll'<' w iclr <1 pa l'i w it 1t 
t he l'ee1 turned o n1 w<l t'd :-;, th t' H N ' k m ny 
or m ay 1101 be pt'NH'ni , and t h e h ead iH 
r ot111 dr cl O J' OC(':t s i onall ~, poin ted; t het•e 
ma~' he t oo few or t oo mn ny toe~ and 

fin ~<' J'S . t ile <•yes <ll'e u.·ually prt>sent. hut 
t he nose o r· m onth mn y he absen t. and 
t he ea r·s :1 1'<:' l '<ll'ely sh own. ) lc1le and 
f enw ](> <ll'<' ol'ten d 1·:1 wn side by s i de. hu t 
m ost of' t he ant h 1·opomorph ~ n r e ma les. 
l n 1h <.> f'<' lll <ll e th e h r e<lst:-; proj ec t 
later<llly. 'l' he se('on d s tyli zat io n i a 
fi gu 1·e k nown as t he ··h o<'k er·" , h 1 wh ich 
1 hr arms <ll 't' h <:' n t 11 J>W<l n.l~ . <\ nd l e(rs 
cl o\\·n\\·;t r<l s, i n 1 h p middiP: t hese fignr~~ 
rt HI.Y <> <'<' Ill ' i n <l sr1·i·es, n~ n t 'l'n l l on", hut 

. (' n a Jll <1 7.<' JK o l<• rt th e rc~ul t , ns in a c;.w e 
:11 ll owe ' s \ ra ll <'y. P<• l"lt <l ps l he fi nest 
<ll ttllroJ)()lll OI'Jih i 11 <lll.Y X ew Ronth \ValeR 
site o l' pa i nti11 g~ i s thnt o f }I male in r crl 
an d w hi i <> <11 H nl g:t : hp i ~ jus t o,·er n ine 
f <:>e f h ig lt. :l 11 d llH':lS111'('S ll {';l t ·] y S('\'(' ll t('C il 
fee l f r·om h <llHl to h:u t<l . Orr1aments :n e 
rarr l y sho wn i n p< t intin g~ of t he h uman 
li gu J'('. a lt h o u g h t lw y are f r eqne1ttly 
pl·rsrn t in Pn g r·a,·<·cl fi gu1·e~. 

~ l n ntmn l s :an• J'P pr·<:'~<' nt etl hy the 
kan ga J·oo. wallaby. opo:i:snm. w om bat. 
dingo. Kpiny nn t -<•at('J', n a t iq • C<lt. 

phn lnngC' J' , kan ga J•oo-r·<lL J ·oclpn( ~ . Hlld a 
fpw o t h 'l' t'K: t lw y :ll'<' <tlmost a l ways dr·aw 11 
i n p r·ofil<•. O f t h<' hil·ds t h <> rmt~ i s quik 
<'Oil t lliOit. o th C' I' I,Y tH's J'<\ J't', t h o n~lt :\ few 
<ln <'k s an d <I p ;.u·t·uf <t l'<' k11o wn .· . \ mong 
l h t• l '<'p t iiPs, wh id t :l l'<' tr s unl ly dl':l \\'11 
l' r o m <t hon•. g o: tt tn:t s pt'<'<lO II tin'n t<' , a nd 
t lt <'Y mtr s• h :I\'P IH•Pn 1t un tP<l a ~siduouHI\' 
1o j ud gp hy t it <• f •·ccp wnt·y wi( h wh i<'it 



~.wT. 1. t n:~n. 

' I' H III \ ' '' rh·" ,, f flu• "hut•kt•r' ' ><I~ ll v.n
rlo>u o>( f h t' h n1111111 tljCurt• , tl rn\\ 11 l u 
hlut•l.. u u tl h 1NI "lfl1 \\' h i I(•. II U \\' <''H 

' ""'''· ' ·/'<·" · 
( ' r ntrt•: \. nu1n (In l h t• ··llzn rtl " ' '' ll z n
lluu ) 'tn ltiJin,.;- u n t• uf ' "" l..an~artHI' 
\\llh 11 ' l ><'n r : lht•rt• n rt• '"" 11 .. 11 olr 
lnti Jtu h •' bt•l u\\, Uru\\ to In rt•tl tlll fllnt•tl 

\\lrh \\ h ie.•. \.\ u l lumbl. '\ ,!'<. \ \' . 

th~.' at'(' pain lc•c l. Rn;lk<'s <ll'(' gt•n(' t'ally 
... he)\\ 11 st t·c>t dt<•c l OH L :1 nd t h<•t'(' is Oil<' 
a I ) I uol" i n~c·c· t w<•n ty <'i~h I fC'c>t l ong. 'l~h p 
ah~>Wtl<'P. or (''\( t'C' I1W r arity, of plants, 
iu~<'<'ll4, mollu:;c·s, :111d o tllc•r iii\'C'rt<•h t·alt>s, 
wh id1 fornwd : 1 c·onsiclc>r:t hi<' p o t· I ion of 
th e food of lhc> ahot·igi tws. ts t•afh(•t· 
....,, ri ki ng. 

ftt 1110'1 of (lt(' j.! I'ClllfiH :l fp\\ \\'(':tJl() II S 

:tl'l' l"hn\\ 11 , aud t lw ir tof: tl (•om pt'iRC'H a 
\\ idt• t·n ngc•. it~ C'I udin g hoorncrnng~--1 , 
~hic>ld lo\, c·l nhl-4. ~t nd hundlt>H of HJIC'<Il' l-4; 
fl:t ,..Jic•ls. m•lo.;, lt afl<•tl a11d 1111ltafl<•d Ht<Ht<' 
axf' an· at ... o c·w tii iiOII. ' I' ll<• l y pPH clC'pit-lt'd 

•· •· ft : \ ~<t l'il.i nK <''-ll lllf tle of ,·n nll n li :-< m 
: d "\.\.' o ll u m h l-1111 (' tlllintl n ~~: (x) h n s 
ho•C' n ""'""" t •tl , nnuf h c r is h n l f ~·u t o u t , 
111111 Yi ifurs' "'"'"'" :art- so t h lC'kly 
lu ... ·ri h to" tl l h ut f('" of t ht• d rn"·l n~,.; ('lln 

ht• tnndt' out. 
l'h ntO!'> - F . ]), )h'Ca r· thy. 

:u ·c of tho~<' wh ich :uc t '<'Ji l '<'~e nted in 0 \11' 

~Iusen 11a <·ollp('( ion~ of ahot·iginalma terial 
C' ultun•. :t nd whiC'h \\'('1'<' n ~ed by the 
ahorig itws •li the lim(' of the Br·iti l':\h 
oc·c·upatio11: thi:'\ 1~ n point of g r <.' :1 1 
importa nrr wh<'n <·o n~idrrin~ t he ag<' of 
the painlitt gs. and <'Ollfil'ln, the dew t hat 
thry wr t·c• m :t<l<' h~· lh<• natin•s (antl th('ir 
pt•e<l<'<'<'~~-'< 11 ':...) whom t lac wh i tc ~<'ll l <' J 'l' 
II ICI. 

A " RIIll " motif is <·ommon i11 tht' 
\\'o ll omhi dil-dr·i <· t: :-;onu• <'Xampl c~ have 
n:-; m ~• 11,\' :1:-; I hi r·ty t• igh 1 mys . n nd wlH•re 
lhc> lta lf rlg ~tr·c• m·<· ur·s if pt·ohahl,r r·t•pr·t• 



54 THE AUSTRALIAN MUSEUM MAGAZINE. SErT. 1 1939. 

sents the r1s1ng or setting sun. It is 
often drawu in white, and several are 
known in 1·ed. 

The stencils are widespread, and form 
a most important feature of the rock 
paintings in eastern New South Wales. 
To make a stencil the object was placed 
upon the rock surface and liquid pigment 
was squirted from the mouth around its 
outline, thus making a negative impres
sion of it. In this way human hands and 
feet, boomerangs, clubs, hafted and 
unhafted stone axes, and small fi sh were 
depicted, and in one instance a small 
human figure (probably a piece of bark 
was cut into shape for a ceremony and a 
stencil made of it) is shown. Hands to 
the number of over one hundred are quite 
common in rock-shelters. The stencil 
was made in white, red, or yellow on t he 
plain rock, or the surface of the wall 
was coloured red or black beforehand ; 
they were often made on a smoke
blackened wall. A well-preserved series 
of stencils is striking and attractive in 
its cave setting. 

Impressions were made of the human 
hand, and occasionally of the foot; the 
pigment was smeared over the hand or 
foot, or it was dipped in the paint, and 
then placed on the rock surface so as 
to make an impression. Examples of this 
technique are comparatively rare, though 
they occur in several sites in eastern New 
South Wales. 

Attempts by the aborigines to depict 
simple compositions in paint are few and 
far between. At Wollombi a fight is 
shown between two men drawn in red 
(now almost obliterated by vandalism ) , 
and a man is shown jabbing a spear jnto 
one of two hopping kangaroos drawn in 
red outlined with white. There are 
several sites in the interior of the State 
where pictlne-stories are present. In a 
la1·ge cave in west e1·n N. S. Wales a1·e 
mo1;e than one hun<h·ecl d1·awings, 
amongst them two men ~n·e shown fighting 
with boomerangs and shields, whilst a 
man is shown cut ting a hole in a tree wi t h 
a stone axe; the1·e are several series of 
dancing men, and accompanying one set 
is a man beating the time with two sticks. 

These figures arc pain I ed variously r ed. 
white and yellow on a smoke-blackened 
wall. ' A dancing scene in white on a 
black surface occurs in <-t cave on Coombie 
Station IIill~ton di stri ct. Compositions 

' are more numerou~ amon~ the rock 
en()'ravinrr·s of the Sydney district than 
a~ong tl~e rock pain t ings in th e Stat e. 

ARTIS'l' l C 1\iE Rt'l'. 

The art istic meri t of th e t·ock pa intings 
in New Soutll \Val e!'\ i s not of a very high 
standard. AJ though nat uralism is the 
main inspiration. ther e is a lack of 
accurate detail , a poor appreciation of 
form, and an almost genera l . tylizat ion 
of the met hod of depi cting ea ch subject. 
Ther e is no attempt to show body con
t ours by shading, and any ense of 
per spectjve is ent irely absent . Th e figures 
are s tiff and formnl nnd . ome appear to 
have been drawn ft·om a dead ubject. 
They are not as vit al a s, and lack the 
technical exce11 en ce of, th e ma st erly work 
of t he l\1agdalenian cave a r t i ts of 
western E urope and pain, and of the 
Bushmen of S ou t h A frica. 

COl\IPARISO)I OF ROCK FlNG RA VI NGS Ai\ D 

PA I NTI~CS. 

There i s a s triking difference between 
the rock painting and engra,·.ings of 
ea st ern N ew S outh \Ya l C':o\ and t hose of 
the area west of t he Darling Rher. In 
the east t he out lin e engravin g e pecially 
are large and cover ex ten si ve m·faces of 
rock, but in t he far \Yest they a re small 
int aglios of man, mar ·upiaL. emlL, a nd 
rept iles mixed with geometrical motifs ; 
the paint in g. differ sintilarly, altbou~h 
not t o. o :marked n d eg'l'C('. T.he difference 
is due to trea m R oC cnll nre in rn. ion l). 
which have peue trnted t he interi or of 
Austl·aJia fl'om the nort h -wcs1 and lt Orth 
east. but whi<'h difl not rl'n ch t he sont h
enstct·n con ~ t. 

T.hi .· compnri.,on lH· in ~s ont ~cn'ea l 
intel'e~ting poinf l;;. ~\ ctunlly the rock 
engrcwing;!-; of th e ~ydl\ l'~· di s tri ct :H e 
mote skilfully d1·<twn thnn nl'c the paint 
ings of eaRtern New Ro11lh " ' ni C'., hecau c 
t he artis ts havl' intt·odll<'rd mot·c lifr int o 
thC'il' sm bjcrt ~. com po~ it ions :ll'<' r·<'n ~on · 
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ahl.' ll llllll ' I 'OII ~ . and I ll<• rHN iium i :-: a 
diOku l t O llt' . T h • hllll l ;lll lig lll·e is com 
m nnh d(•tlidt•d in ho l h t•ng t·;t \· ing:-: an d 
paiuti11g~. :t ~ :ll' t' l•:t ng:t t·oo:-: and walla hi e:-:. 
(' 11\11 nud go:t un:~ ~. t' l' l ~ a nd we:lJ I O II ~. 
~n:tk<·~ :11'<' t·: tt·t• . I n the p: t i nlin g~ . how
c>H' t'. 1IH• h :t nd :-: lt' ud l:-: fo r·m :I ll o ul ~ l aml 
in~ fr:t t nn~ " it h w h i l'11 ther e is no t !I i 11g 
·o;np:l l ':t hh• i n tilt> l' 11 1-( l'a\'ing~. .\ :;; 

l ' l'Wl nl~ l ht' < ' llgl ·:l\' i ll g~ tlw l iiH's . ol' 
h nma 11 l'oo t p ,. i 111 ~. :t t 11 t·t•c>· f oed b u·d 
lt';H'k I i k<' n <'O i l\ il'l ·::-: ··h l'O<Hl -nnow". 
k n n••:t roo <llHI w:tl lnh\' l l 'H tk~. w hid1 Jpa d r-- • 
fr·om fi, •un• to li"ll l'l' irt :l l! I'Oll j) <l ll d f r om 

~ ~ ' . 
gt·o up to g1·ou p ha' t' t't>w <·om pl ellH'II f l-1 111 

th l' pa inting:-;: I know o f only t w o 
i n ~(H IH'C':-\ ill ~(' \\ ~O il ( h \\'al e:-;. in OIH' Of 

whi<-h :1 l int- o f " lu·oad :J I' I'0 \\' 1-i .. i:-: painl(ld 
in t'(' (l. an d th (• o t hPt' OIH' ('0 11 :-: i ~t:-; of a 
lilw or \\ hi t t' d o t ~. 

Th r s im ibtt·i ty o r t h<• J.!Cllt' r:tl a r t ~Lyle 
and of tiH• ~ tl l lj c•d:-:. lwwt' \'t' l'. intliC':t tr:-: 
that l ht• paintings and l'Hg •·a,·ings w<•n • 
t•onlt•m pot·n n<'OHs. and l haL th e art 
t ra cl i t ion :-; W<' l' t• p:ts:-:c.•tl cm fnHu gen er a 
tion to ~<' llt ' l 'tt t ion. ' I'l l<' t·o<·k en ~rnYillg~ 
at pr<':-:r n t i11 C' '\i s tcn tt• c·:Ullln t he <l lH.: ic>nt. 
l>ec·au~t · th e• s<t iHis ton e i nto wllidt they <l1' 
li~htly c·11 ( wc•:-t l hl' I'S away with in a few 
c·rn t n t' i<'l'C 1'\o f: 11· <l s the.• pa in tin g:.; a r r on
t·t> •·netl. t h<•t't' i ~ fi r·s t han d v i den 1 o 
JII'O\'(' I hat so n tr wr1·r done . i n r) t he 
Bl'i tish C'<l ll lt' fo .\ us t t•:t l in. 'l'h:t f th art ~ 

of t'CH'k pn i ntin~ illl cl r ng t':l \' il lg rnay be 
q u ite• ol d in .\ u -; tt·a lin is JIIHl C'n i :-lhle. lm t 
how o ld "c· c·:lJino t say. 

'Yhy i ~ i t I ll :t t i m m eel i a t r ly a horig in n l 
pa i 11 t i lll!S :t t'<' fo u nd I hr t·C' is :t 1111 i \'C' r sa 1 
<'laim that t lws :t t·c• a n<'ient '! T hiR h a~ 
ha ppc>n<'d i 11 :t 11 pa1·1 ~ of ~ \ \l ~ t t·a I i<l si n<·c 
l X IO. " lwu ~ i a · <:c•o t'l!<' Or·C'y pn l1l i. hNl 
impPI'fl'('l J'<'«'nt·d s ol' paint in~~ t h<l t hr had 
dis('ll\<'t'<>d in " 'p..; f<•t·n . \ u ~ tralin. 'rhi : 
~<'tl<' l ':t l lu• l ic>f ltn ..; i t ..; c•'\ pl anation in I IH• 
\lll ci OII lJ ipcJ :l llliqll il ,\' o f th e• t ' ;t\'C pai nti llgR 
in E u t·o)w :11u l ~pai 11 ; (• i t· c•um~ta n t<'"' · 
h o\\P\PI' . cli ffc• t• i11 \:tr·ioll s <'O Un f t•i(•s, :t llcl 

i u .\us t t•:t l ia J•oc·k p:tinlin g fl n ut·i~ hNl 
am onJ! lht• l i\i ll g tr·ilws, :t ncl ~ f ill 
flou t·ishl's i 11 II O r· tlt "<'NI ;\us( r·u I i n ~1 ncl i 11 

:--nmP r·<•tno((• p:n l" of Ill<' in f<' t·im·. I t is 
iu tc • t ·c•s f i u ~ fo noiP llsnt 1hr slr tu· il lpd 
han d . tlw " h ro;t cl :lr't'o\\ ' ' I l':t C' k , and I l 1c> 
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"hOck er·" e-; (ylbm(iOII or t he human figure 
h:l\'C w c11·l d w i de d i stribu t ion ~. and have 
appa r en tly diffused in to Au tt·a1ia. ·o, 
too, ha ' ' t' som e or tiH• gr ometrieal motifs 
o f far w<•s ter·n i\(•w Sou1h "\Yal es. f'entr nl 
and Nou tit .\ n~ tralia. 

The m cnn i ng an d fun ction of the r ock 
p:lin ti ngs :11'<' RimilrH· t o t hose o f 1he 
<) 11 ~1'(\\' in ~s, hu t as th i i-i q ue~tion was fnll .r 
<1 i s<' tt s!:i<'d i 11 Ill)' JH'cv i ou. a r tir. le on 1 he 
ln iiC' r ,* I w ill dc:ll 0 11ly briefly wi th i t 
h<• t·<•. I n :\'('\\' ~on t h " ' a les each of the 
clam• i n ;\ I l'i be hnd a totem . a nd ea ch 
t r·i ht• wn s di,· id<'d in to moieti es wh i ch 
el :t i11w d I ll<' l o t t· m~ of t heir (']an: ; each of 
th t• ~<' XC'H llnd it ~ to tem to whi ch no insuU 
hy t IH' ot h <• t· s<'X wn s 1 ol cr a ted. and each 
indi\'iclual httd a per sonal t o tem wh i ch 
:t<'l t•cl as his gu:u·di:H1 spi r it. :\Iyth ~ and 
l<'g<' llcl s t ~ l l t lw s to t·y o f the <'r eali on of 
tlw III C'm hC' l '~ of t he c·hut and their 1otems. 
and t hc•sc• fo t·m p:n·t of t hC' instrnrti on of 
initiat ps: sonw of 1he pain t ings were 
pt·nhnhly o n i nitiat i on gronncl~. A~ain . 
in ~ou t h ·C' :l ~ t . \nstr;.l l i n , cnl1u re h ero('~ 

and ~p iri tual ancef:; torR fi~ul·ed p r omin 
<'nfl \' in t ii C' sr c' r <' t l i f r of lh~ t r ihe!:< and 
in t'h<• myths an <l l c• g<' n <l ~ . nn<l hi stod cal 
t·it <'!-1 C' n :wl i n~ th r il· l i\•e.· wer e performed. 
Hi I<'N W<' I'C' p rnh:d 1ly (':nri ed on t i 11 

pa st <' r·n ~<'"' ~out h 'Yn l e. I o i n cr ea!'4e t he 
NJH'<'ic>:-: paint r cl 0 1· rngrave<l at a :-;nr red 
sUe. 

.\ pari fr·om f hril· • ncr ed signili<'a u<·e 
and f uudion. th r paintin~s (OJ·m au 
i ll\ al un hlc> :1 nd i t't'<'pl <l cea hl e r ecord of l hE:> 
:ntis ti r t alent :-; o f thr aborjgi neR. an d to 
j 11 <l ~r h,r tlw num hrr of r od.:-. hC'Iter . and 
t'<l\'C's c· on tni ni ng painting. au cl rd<lencc 
n f l ong oc·c•npn ti on. 1he nnti,·e .. had n keen 
apprrrintion of a ' 'pretty f ella ··. as they 
cl('X('I'i lw d pa in ti n g~ to ProfP:'\:"Or E lk in i n 
t lt r Kimlwrl cyR. 

\\'(' ha \'(' in ~c·w Rnnth \Yal e~ n:-; many 
:ts on<' h111Hlrrd or m o r <' g r ou p. of pai n1 · 
ings ( not c·onN idr r·i ng t lw mnny isolnl«?d 
fl ~ ut·rs ) . tJ nfo l'lnnat Piy , <1 p <lr ( from n 
fc•w ill\' <':-~l i g: tt on; li k<' tlw la iC' H. 11. 
M al hC'WR and nlt•. \ V . • J. l ~ ori ~ld . l it tl r 

• \ l liTil, ~l llli. ;\ I \0 • vi, I :! . I !l 3G, pp. 4 0 1 ·!1 
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scientific attention has been given to them 
beca use of the lack of funds, wi t h the 
result that adequate records of t he 
majority of groups have not been 
publi shed. Again , t he vandal has been 
so busy that a number of Rplendid groups 
are now sedously defaced with visitors' 
11ames and drawings, while many paint
ings have been cut out of the cave walls. 
'rhete is now an urgent need for every-

body i.ntereRted to do i11ei r- utmost to 
protect ~1ncl pre!4crve theRe vn l tHtbl e a~d 
interesting rel ics. Loca 1 and shtre 
counc-ils should be pre~5sed to erect steel 
wire o-rilles ac r·oss all caves so that 
visitor~ may Ree t l1e va i11 t in g · but not 
damage or interfere wit h them: In ot~er 
countdes laws are ln force wb1ch provrde 
heavy penalties for such va~dali. m, a~d 
similar legisl::ttion is needed m Australia. 

Early Theories of the Earth 
By C. ANDERSON, M.A., D.Sc., c .. M .Z.S. 

FROM the ear·liest times when man 
began to give serious t hought to 
possible modes of origin and sub

sequent history of our terrestrial home, 
many hypotheses and speculations mo~t 
of them without any substantial basis in 
ascertained or observed fact, have been 
given to the world. The scient ific study 
of the earth, now called geology, 'va s pre
ceded by and evohed from cosmogony, 
just as chemistry was born in the 
crucible of t he alchemist and astronomy 
was introduced by ast rology. The eo.
mogonist s, those bold spirits who refused 
to allow their slender equipment of 
knowledge to hamper their flights of 
imagination, vied with one another in 
propounding conflicting hypot heses to 
explain the mysteries of the universe and 
particularly t hey strove to present a 
plausible picture of the Earth 's 
beginnings. 

Even today many of t he accepted con
clusions of geological science are not 
susceptible of rigid proof, and t here is 
room for di fference of opinion both as to 
the facts and their interpretation. It is 
not surprising, therefore, that at an 
earlier period tlhere was much diversity 
of opinion regarding t he genesis of t he 
universe, the birth of the E:u-th. 1 he 

e..,·olution of its oceanR and contin ents, 
and t he coming of the plant and animals 
which made it their home. 

The em·lie ·t eo mogoni es, thoRe of t he 
Bab,\lonian. , l~~yptinn , and I-Iindn , are 
scarcely separable from mythology and 
we need not dwell on t hem. 'J.'he _.1 ncient 
philosophers of G ree<'e and Rome, as we 
should expect, put forwt1rcl va rion. 
hypothe es in explanation of ihe col'lmos. 
a nd one who takeR t he t roubl e to study 
their ' :vstems is at t imes snrpri sed to 
find that, he1·e a nd t here, po~sibly by 
accident, some of t he ide::ts set forth are 
not so verv differen t from those held 
today. 'l'ln~ s t he Pythngo1·enns accepted 
the principle of a pc>rpetnal and grndu ~1 1 
r evolution in t he t erre trial S)~stem , such 
as t hat valleys h ::~ve been exc::~v::~ ted by 
running water and l1ill~ have been wa~hed 
into the sea. Arh;totl(l, one of t he most 
learned men who ever lived, HR .._ erted ihat 
t be distdbution of sen and lnnd is not 
enduring, that "it hero meR ~ea in t lH'..e 
parts whc.re it was land a nd agaiu it 
becomes land where it Wc'l s ... en". Strabo, 
ihe "squin t -eyed , who W<l R l>o1·n som<' 
thirty O J' forty yem-. heforC' thC' com
mencement of the Ohri Rtinn ern, was the 
author of a geop:r::tp h:v in srventC'en books. 
whi (•h ha~ rom(' down in us nlrnost ('Om · 
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pll•tt' . liP h:td tr·: l\' t'llt•d <·~l <'rt sin· l ~· :urd 
was appa 1'('11 lly mr ;will t' olrst• r·n•r· i 11 spite 
of till• Ol'tll :tr· p('l ' lllia r·ity indit·:tit•d hy hi :-; 
f:tmil~ 11:\IIH': Urus lw lr:td rl'cognized thnt 
\ 't·~ u' iu :-: was :t dot·m:nll \'Ok;nw. and hi~ 
s: lu:t vit \ \\li s \'indic:tl<'<l hv it s c: trlit·~t . . . 
kttn\\'11 l'l'ttpt i ou in .\.11. 7!) wh it'll tkstr·o.\'Cd 
I'1Hll}H'i i :l 11d I L(' t't·ul:1llCUll l. ' I'll (' l'o l l owilrg 
~l:tii' IIH'IIt h.' ~tr·:t ho i:-: wol'thy of qnot:l 
tinn. fm· it :-:how s th:d lw h:td in :1 dPgr·pp 
:l nlil-ip:llt•d orw nf ihL• g niding pl'ill c ipl •s 
t lf tnOdl' l' ll ''<'O )o~ry : 

~ ~. 

lt is propt' r t o cl~riv e our I'XPi a natl o n s from 
thin~s whkh arc ohvlons, and in Ro nw mNts urc 
or daily oN·urrt'nl't'. such as d <.' luges . (.'art h
qunk ('~ . nnd \'Oicu.n ic <' rupr ions. and sudden 
swelling~ ot' the huul benea th th e Rea. 

'l'h <• f:tll of tht• H ournn t·: m pit'<' in th<' 
li 1'1 h t·t•nl u r·y ,\.ll. wn; n s('\'l' r'C hlow t o 
in lt'IIC'dll:ll Jli'O).!t'ess and :l('ti\·('1 infrt'£l!-:l 
in nalut•:ll plw n orn C' n:l . l •' o r· t·Pntur·i<'::;; tit<' 
.\ra h~ a l o tH' of tht• n a ti ons kPpt n lig ht 
lhP l o r·dt o f c·ul1u r·L~ ;111d R<'ic•ntifk <' IHJlliry. 
But thn11gh th~y ('OnlrihutC'd m:lt<•ri:-rlly 
1 o 1 h<' k nowl<•<1g<' o f m :l( ht•m a t i n~. 
al'l r onomy. mcd it'in<•. an d 1.oolog,,., i hey 
took little' iHtt'rl's( in gl'ologic: tl studi es. 

Tn the se,·c nl c<'n th :11111 c• igh t<'('nt h 
<'C'll t trri<'s c·osmogon i :-: t s W<'l'f' ,.<• r·y :ld i n • 
n ncl ntr·ious wol'l~~ appl'<li'<'Cl h<':tr·ing (hp 
d('~('J'ipli llll " . \ 'f'hC'OJ'Y or fit(• Earth". 0 1' 

~o nw ' :1 r i ;lrlf of tJ r ;l I a m hi t ion!-\ ti i1 t'. 
)Jam· or 1 hps(l' \\'ot'kR \\' PI'C' written In · . . 
t h<'CJiog i<l n~ a nd llw ,-jpws f'XJII'<'ssNl wr n ) 
l'>t rnn~Jy c·o lcmr·,<'d h,Y llr<' r·rligions hP I ic>rs 
of lh<' aut hor s. 'l'h tls if was ll('C('Ss;Hy 
lh:1t th<' ··'J' It C'o r·i pl-\" shonlcl hC' c·on. i . t c•nl 
\\' i t h I h (' !' t ()I'." 0 (' (' I '{' H I i 0 ll :t ll cl I h {' 0 (' (' 111'. 

I'PII<'C of n uuj,·c·rRal flood <1 . rlc•sni hC' cl i n 
<: cnC'I'iil'. .\lllr 0l r1£h R ohrrf H ook<'. thr 
J·; n ~li s h 111 a t h C" 111 H I i c· in 11 n 11 d ph y s ic is I 
(lG~f;- 1 70:{ ). OJIC of lh<' most ll!·illian1 ancl 
o I' i g i 11 n I llli 11 k cj n• n f I ti ~ o w 11 or illl y <I g<'. 
h~HI a" c•al'l~· <1~ t m~x ~rt fcn·tlr Ill£• tnrr 
m oclp of origi 11 Hlld ~ i gu i fkn Jlc·c• of fo:-;:-d I:-; . 
and g i H•JI r·ati on:l l PXpblll;tfio n:-; of o ll lrr· 
uatur;ll phP n OIIl C' Il:l. thr "orfllodox " \' i r w 
c·l aillll'd :tll fosl-' il foJ'IJI !-< t o hr> r rlic·s of :1n 

c•nl'iif'l' C' I'C ':t tiou wlric·h l1:td hC'c-o mc• 
iutc•nc•cl ill tlw c•; ~t ·l11':-~ x lr':ltn dtll' itt~ Ill<' 
Dc•lll~t> . Tire• ''1 >i lrn· i:rl iN INn. :l R t lwy \\'<'1'0. 

(• :rllmJ. for'IIIC'd :1 'c•r·y pow{Jt'flll pH r·f ·'' n nd 
liH'.\' \\ l'J'f" W:llJ'rttl,\' HUppn t' fNJ h~· tit<' 
C'h 11 J'( ' h . 

E spN· i:tlly in Br·itniu was th er e a. 
Hl r·ong- irtdin:tlion to mnke all '"l'lrcorics 
or fir e Ti)nrfh' ' ('OII f' O I'JII Hfl'i('(Jy lo i hc 
Mo:-;a i c n n·onnl of c·t·cation , ~111d t he 
<Ill ( hm·~ . (';l r'liC!'!t III C' II a1 I and mu ny 
t• Jttlowc <l w ith ~ r·c•at power s of m iud , wer e 
h:unpcr<'d i n i h r i r d isftll i si t i o11s h.r t heir 
do('( l'i n~ll he I i r f!-i. 'l'h r·ough the gc • n cJ·o~Hy 
o f l h · .. John 'l\1 i t, a f ormer· Hchool 
nnd <·<>ll<'g-<' <·ornpnnion, now P r·ofeHHOt' 
or l' lrysio l ogy in MeOill Un i\'·CJ'l-< i 1y. 
~LOll ( ) ' P ill. T }JUS!'; (>!';!'; a l-iJU<1 11 l i b l 'l ii' Y or 
gt•o login tl wol'l.:s d ::li in~ from t he ~evrn 
lec•ni lt io ill(• e;tt ·ly ni11cieeni.h ('entu r· i e~, 
;llld I lr:l\'C dt•t·ivt•tl tnn C' h pl eMn 11·e ancl n o 
litth• n ntn~Cnll' JJ i fnn11 lhrir pe t·n!-\~1. 

( hH' o f i hr m o:-. 1 <' n1 edainin~ or these 
ntt<'mp ll-i ·•to lmilcl a !';hip wi t h maierial r-; 
i 11 s11 ffi t' ie n { for 1 h r ow i ng pin · of a 
hon t ". nf' Lord Bncon pn l s i t . i:-; Dr'. 
'J'It omn :-; Burnef 's •·Ra.<·t·cd 'Phro t·:v o f th e 
l •~ ;tr·(h", fit·~ t pu h li ~ h ed ( in L;;tin ) in 
I (;~(). rPhe an tl1ot· , <1 lear·n ed divi ne, wa. 
hoi'JI in Y or·kHhire abou t 103:.>. became 
,\l;uder· of the Char·terhonse alHl died 
1het'(' in 171 5. lf nftct· \\·;tJ'Ch; {rnn. Jated 
ot· rrc·outpo:-\ed the work in E nglish a nd 
IIIOI'C fh;tn one ecli t i OII o r t he En~lish 
,·r r·~io ll \\' :1 • pJ'i 11 ted. Th <• work. whi ch 
lr:tR ('() JI ~ icl t> t '(l ulr I it t' l'HI'Y r h a 1' 111, h~d a 
grPat rogu e in it ~ day, <llld js sa id to h::l \'C 
~in'n g-t·<'af <l<>lighl to Hamnel Pepy . . t he 
l'ttlllOlrs dilll'ist. ..-\ <ldit'on , too, se<'ms to 
llnYc fnll(' ll undel' the Rpc ll or tht• authm·. 
I' or· <Ill odP l>y llw c·r l(lhr·n I <'<1 <'t'Nl tor of 
Sir· Hogrr· d E' Co \'Ct·ley is <l(lpE' rHled to the 
Engl i !';h C:' cl it iou of t 11 <' ' 1Sncretl 'rheo,·y' ' 
~ll11l praisC's i t Jn,•ish ly. nlrl it did n'ot 
rst•:qw H(' \' P t'<' <Ti1 ic·ism , fo t· .T. K <' i11. o f 
B:tll io l < 'ollPgl". Oxrol'fl , in 1r i ~ C'X<llnina-
1 ion or l>r·. lltll ' ll<' l 's 'l 'h C'O I'~· s:1ys : 

H e bc:>gins his discourse wilh a say ing of an 
old h<'n t h ~n. l hal l)hilosophy is l h ~ great~sl 
g ift 1 hat (>ver God bestowed on 1nan: bul it is 
plait1 to uny who wi ll uc at t he pains to r ead 
his boo}{ that God has thought fit to b('stow 
but li ttl<' or that gr<'at g ift upon him. 

lhrt'nC'I <·omnH'IH'<'s lli ~ fhror·y \\' ith an 
;1('('0 1! 11( ol' ( ' lt rlO:"\ , \\' Jridl h<' I'<'Jli'('St'll{s ii R 

n mix(tii'C o r (la r·fh. w:ltc r , and air• tl O<lti n~ 
in Hpac·c•. 'l'h <' IH'}1\'i<' t' p:ll't i <'l Nl g t·nvi tHI<'d 
t n " ·<nd s tlw <'<' 11 1t'<'. f lw 1 i gll t c ,. fl n id 
p~rl'ti<· lt>s f'ollowC'd . forming <l dC'rp cH·rmt 
c·o nl'i i s ling o f o ily :111d wnlrr·y p:tl'ti('ies. 
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from which a creamy upper layer· arose 
and floated on t he surface, just as cream 
separates in milk. The finest dust was 
the last to fall and this formed with the 
creamy layer a rich unctuous (blessed 
word ) crust in which life orjginated. 'l~he 

lightest particles of all fo1·med the 
atmosphere surrounding t he whole. But 
t his state of t hings did not long continue, 
for the heat of t he sun produced cracks 
and fissures in tbe crust and t hese 
gradually extended to t he great aqueous 
abyss. The waters r ose, the surface was 
broken up and destroyed and a uuiversal 
deluge t ook place. At length dry land 
again appeared, owing to a gradual sub
sidence of the waters, which retired into 
caverns previously existing in t he nucleus 
or formed by t he rupture of t he crust. 
Verretation again appeared and our 

b t' present islands and co.n 1nents . we~·e 
form ed, ". hile the sea till occup1ed 111 

parts its griginal bed. 
Such in brief is t he Sacred Theory 

of the lea rned Burnet, who na"iYely 
remarks that we cannot doubt t hese 
happenings. In a later work appea ring 
in 1692 Burnet treated the ·uosaic 
account of the fall of man as an allegory, 
for which heresy he was dismissed from 
his appointments at Court. 

John Woodward, an assiduous collector 
of geological specimens, was born in 
Derbyshire in 1665 and educated as a 
physician. He beqnea tl~ed h_is collection 
and library to t he U tnvers1ty of Cam
bridge where it is still treasured in the 

' H . "E Woodwardian l\1useum. IS 1 ssay 
towards a Na tural llistory of the Earth 
and Terrestrial Bodies'' was printed in 
London in 1695 and had a wide circula
tion. n e was n matter-of-fact man. not 
a poet and phil osopher l~ke Bnrn~t. In 
his work he describes h1s collection of 
fossils minerals, and rock specimens and 
correctly surmised that fossils repre
sented past faunas and floras. ~e sup
posed, however, that the~e. remcun s hnd 
been carried to the pos1tlon where '"e 
now find them by a universa l flood , the 
Deluge of the Script ures. lle conclnrled 
that at i he period of the Deluge t he earth 
had acquired a new crust depo ited from 

the wale1·s of t he flood the heaviest 
coar~e~t, and h;.ndesi bodies forming ~ 
nucleus ('0\'(• r·cd hy riner and li ghter 
deposits. To explnin t he em bedding of 
ma rine l1 ell . in the rock. he imagined 
that the pl'inciple of adhe. ion, which 
holds t he particles of matter tog(•ther, had 
been momenlari ly susve11ded, all ow ing 
t he r esu11.iug paRty mass to be penetra ted 
by :-;heHs. 

About t hi ' time Leilm1z, the ~reat 
Gr1·mnn phil osopher and math ematician, 
pu hlh:;hea his "P1·otogaea''. Ife suppo ·ed 
t he e:nth i o have been i11 a state of com
l.>u ·i ion for a lengthy peri od and to have 
gollt' on1 at length for want of fuel. A 
glas!:;y crust was t hu.· formed which gave 
rise t o ·and and grtwel. Other kind. of 
eari h were produced from sand and salt, 
and, a: t he globe cooled. t he water, 
hitherto kept in a sta 1·e of steam by the 
intensp hent became fiuid and produced 
t he o<·e:m. Thu~ in L eibniz's dew the 
earth was ori gina lly a radiant sun which 
became ~radua lls c.:mwe rted in to a dark 
planet. 

Demai llet n French philosopher~ wa of 
opunon 1hai a t one t ime the whole 
earth was covered with water in which 
all living 1hingR orjgina.ted; even man had 
commenced his career af.; a ft:-;h <1nd h;ld 
grndnctlly become t ran sformed into a 
biped. A:-:. proof of this t ransformation 
he re fen ed t o mermaids which had 
undPr~one ha H the p1·oce of conY er ·ion. 
but whic·h in time wonld become perfecl 
human beinf! • . 

" "illiam ".hi ~tou , mathematical diYine 
(1667-17!)2). wnR born in Leice ter and 
educated nt C'nmhrid~e. where he di ·
ti ngn ishe<l him~elf ~r·eatly i n mathematics. 
a ncl wlter~. in 170:~, he succeeded i r 
I sanc 'Xewton <l!-1 Luca~ian Profe. , OJ'; i n 
1710 he was deprived of hi. prof<?s. or· 
ship 011 ac<·onnt of his heterodox)r. 
"\Villinm 'rh omns Brand(), jn a cour· ·e of 
lednres d e livet·Nl :11 the Hoyal Institu
tion i 11 1 J 6, * sn id: "\Vhiston. hnYing 
blendecl t Ll c l'oll i<'s of Hm·n<' L W oodwat'd, 
and IJe ihni %, enclen\'ottt'H to {'O tH'enl hiR 
imbceili ty 1m<lr 1· f he' I ion 'R :::;kin of 

• Outli rH' fi of 0C'o l o~y. r~tmdon. 1 17. 
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ru:t 1 h<'m:t t h-n I c·akul :t I ion. a 11 d, la Id u~ 
tna ny t hi 11~s fur· gr•;tn ( <'t1 of wlti<'h lltt'I'C is 
uot dtt• mo~t di~t:11tt pt•o!Jabilify, l<':t\'es 
n~ hPwil tlt\r('d :tnd Jll't·plcxt•d; hv is tWi ihcr· 
pl :lll~ ihlt• ntu· ~ttUU!-:ing. nnd is b<'!S ! know11 
:t~ hnYi11g t•all d forth the libellous 
\\ilti<.·i~m of ~wift." Yt•! his "~t•w ' l'heory 
of th \ Eat·lh", fil·s t pnbli ·hcd in 1696, ran 
throu~lt ~ix Nli1ions in a t·omparativcl.v 
shm·t time ... \ly <'OPY il-\ (hp liflh t•dition , 
daH•d I l:rt. :t nd h:ts the title: 

A ~ w Thl' Ory Cif the E arth from Its Qriginul 
to tlh' Consummnt ion of all Things. Where in 
t ht.' 'r·eution of the \\'orld in Six Days , the 
l nivet·sn l Deluge. a nd t he Gc u ra.l Conflagr a
ti on. n.s ln ld down in the H oly Sc riptures, are
shewn to be p t.'rfertly a greeabl e' to Ret\son and 
Philosophy. \\'ilh a large Introduct ion con
<'<'rning the gl'nuine nature. s t yle , a nd xten t 
of th i\losa.ic 1 fi s to ry o r th Creation. By 
Willia m "\\'his ton, 1\l.A., some time Professor or 
the i\lathematicks in the UniYers ily of Cam
bl'idge. L ondon: Pl'in ted for John \Yhislon a t 
Mr. Boyle's Head in Flcet-S trcE-' t. 

'Ybi ·ton lwld that •·flw an icnt. Uh<-to , 
the Origin of our h.:Hth. was the Atmo~'
phen) or a ( 'omet .. . 'rtti s \' iew \\':1 ~ 

probab ly i n~p i red hy t lte "hd t or the 
remarkable ·omct of 1680, wh idt was "'l ill 
frrsh in the mem ory of ),·erymH' when he 
began his CO!:' IIlOiogi ca l studic~ . rl"h e 
Delug<\ nl. o, he attt·ibnt ·• to th influCIH'C 
of anotltrr come t. ''or mor<> prrnli nrly the 
atmoRph('rc> an cl tai I th er eo f". which 
brough t a bout H Y<t t fall Of rain lURting 
fol' fort,· days.. Simultancon s lv <"Hm<' . . . 
·•the ht· nking up of thr fountains of t h 
grea t ahJss", due to the double lid 
Q('('tlsioned uy the liC'<ll' approach of thi 
comet on ~on•m lwr 1 . 2:{49 H.c . 'Yhi :..;ton 
i~"< r emarkably prcci ·r in his c·hronology, 
and f'Uh mits a ('hronolo~ical canon ~e t
iing fo1·th the hi:tory o f 1h <> rart h from 
th cr ea tion 1o the Y<'<ll' 17:~n. 1 he ~um 
tot<tl hc' ing :).71:) ."<'<l;'R and two month~. 
' l"h is L wotHlPrfully clmP O~nrin g <'''<'11 
for a pt·ofc.·sor of mallwmatiC'~. and con 
1t·astl\ ,.; trnn~l y wilh th e 1wo thow-;aud 
million yc'aJ·s now gh'C1 tl as (Jw <lppt·oxi 
m :t ( e ;t f'C' () r 0 Lll' g I 0 hp. 

J\ c:tording to \\"his tcm tlw C:at•dc>n of 
Bdt'n wnx 1-\ i t na f<'d in the JIOrth -west of 
AhR.ni:t , though l1C' c·cntfP~-'S<'R thnt ti1C' 
lcwa (ion of P:t t' ;Hli H<' il-' a \ ' C' t'.Y ohR<'U t'C' 

problem. But llw IJnnk is full of curious 

HotionR, sn ch as that the carLh did nol 
h('gin io r o tate on H.· ax is until a(ter the 
l i'all of Man, ao<l that on leaving the A rk 
No:1h ~cttlcd in 'hina , t l1e iJJhaiJitants of 
which :uc hi!:; direct de ccndani.s. 

BnfTou. French natural iHt (J 707-17 ) , 
was in . pirt'<1 IJy a genui ne love oC know-
1 ·dge and devoted hi s whole li fc to 
liCit>n ti fi · s( udi c~. lle wn. cri t i c:al of t lte 
fau t a:,;i ie hypot hese. which had been 
:Hln1 rl<·(•d by vnrion au t horf'i and 
rcmn rkcd H<11'(':1 ti r a lly iltU t geologist~:; 
mu ' t feel like the Roman nugurs who 
could n o t mee t each other without 
hln ghing. 

Buffon's llistoirc N atwrellc, of which 
fifi <'n \'Ol u mes appeared between 17-1:9 
and 1767. wn designed to embody all the 
kn own fn c ts o( natura] science and 
ht·ongh t him an immense reputation. His 
fil's1 gro logi cal <ll'tiele. 'J'll c~rn·ir cl r> la. Terre, 
(·ont<li ll cd ~ tl'iking arguments again t the 
Yi cws o f 1 he e::tl'tlt's origin put forth 
bv Hut·ne t, \Voodward. T;eihniz and 
'\'Jli ston. ancl he renounced the popula1· 
idea of a uni ver a I D eluge. Be derived 
the Nuth nnd the planets from t he 
impact of a great comet with the sun and 
in isted upon l ong periods of t ime to 
nllow fo1· the slow proces ·es of change on 
the r:uth and for the appearan ce of plant 
and anirnnl life, though he had no 
adNJuate conception of the exceed ingly 
slow progre s of geological cha nges and 
o f t he cYolu J i on of life on the enrth. lie 
tr·acPs the hi story of ihe ear th t hrough 
SC \'<'11 epod1s . heginn i ng- front it molten 
condi1ioll , which h surm ised to have 
endured fo r 2.9~6 year s; h e d e l erm ined 
thi s clnt·aiion hy exp erimen t. with balls 
or m eltefl it·on of d i fferent ~ ize. and 
the refore may be reg:ucled as one of the 
<':HI i e!'\ t expcrimenta l geologi s t s . In the 
~e<'Oll d <'PO('h the Nlrih began to con 
~o lidnt e. and a t the commencement of th(' 
tlti t·d 11w pr·imiti\'e ocean formed and 
p t·e pa t'Nl tlw way for the dcyelopmcn t of 
lift• <t11<l (he :t('C' III111llation Of mariiiC 
Rr<limcnt s. 'rtw fonrtlt epoch wa~ nwrkccl 
IJy nn inl't'<':1RC of internal hea t and thr 
o utiH'<': II~ of volcanic eruption . . 1 n ih c 
fifth <'porh life w a!' ahund:mt in lhc polar 
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regions, which were inhabited by large 
nnimals sucJ1 as e lephants, mastodons 
rhinoceroses and others, t hough the 
equatorial regions were still too hot to be 
hal>itable. As the temperature decreased 
plants and animals began to migrate 
towards the Equator. Man nppeared in 
t he sixth epoch. 

A.lthough Butfon s work contains many 
absurdities and baseless speculations, it 
is a bold attempt to present the history of 
the earth in a rational manner, and he 
was one of the first to realize in some 

The late E. F. Hallmann, B.Sc., joined 
t he staff of the Austl·alian Museum on 
June 9, 1909, as assist~nt in charge 
of the Lower Invertebtates. A gtac1uate 
of the University of Sydney, he wa!=; 
specially proficient in the subjects of 
mathematics and zoology. Before his 
appointment to the l\fuseum staff he wa · a 
teacher in the Depa1·tment of Education. 
but he always maintaiuefl a keen inte1·est 
in zoology. 

At the Museum he undertook 1·eseal'ch 
on mal'ine sponges, and acquired a con· 
siderable 1·eputation as an authority on 
this difficult group. R e ptoclucecl sevel'al 
out~tancling pa.pets on them and 1n·epa1·ed 
a nlluable rep01·t on the sponges coll ecte(l 
by the F.I.S. JVn.deaq;ow·. 

lie re~igned hom t he se1·vice of tbe 
Tn1!=;tees on Febl'ua1·y 28, 1912, to accept 
a )[acleay Fellowship of the Linnean 
Society of New South Wales, and con
tinned his t·esea1·ches, con1Tibuting even1.l 
papm·s to the P1·ooeedin_qs of that society. 
H e 1·esigned his Fellowship in J 918 and 
again entered the Depattment of Efln('a
tion as a mathematical maste1·, a position 
he held until his death. 

llallmann was a man of many intm·ests 
and a delightful and entettaining com
panion. Up to the time of his death he 
was an Honol'ary Member of the A us
tl-a1irm Museum staff and a constant and 
welcome visitot, always prepared to give 

degree what is meant by llistorica L 
geology. 

Buffon's views were contrary to the 
tenets of r eligion, and at the behest of t he 
Faculty of Divinity in Paris he pnul ished 
a recantation, which be~an: 

I declare that I had no intention to con
tradict the t ext of Scripture ; that I believe 
most firmly all therein related about the 
Creation, botl1 as to order of time and matter 
of fact; and I abandon everything in my book 
respecting the formation of the earth, and 
generally, all which may be contrary to th~ 
narration of Moses. 

~ny a ssi ·tance on !-;nbject. of whith he 
had special knowl c<lg('. 

He lea 'e!=; a wWow ~n cl a family of six 
sons a1Hl two <htu p:htet·:-; io rumn·n his loss. 

f'.A. 
* 

On .June 16. the llonom·able IT. M. 
Ha,Yldu ·, ")l.L.C' .. who had been n n Elec· 
t iYe T1·ustee si11C'e P ehnla(v 19~·fi, was 
accidentally kHled. 

H e w as nppointed to 1 he Legi:-;lai ire 
Council in 1932, join ed the Cabinet n~ an 
Hon01·m·:v l\fini ~iet· in that :reat·, l>e<:ame 
l\finiRiel' fot Soci<ll et·,·ites jn J9:t5. a1Hl 
ha <l also acted as )[iui. ter for Labour 
ancl lncln~tt·y and n~ :\Iini~te1· for 
Education. 

Ile ·was a DlO!';t \'e t·~nti le nn<l a(·<·om
pli. heel man , and den>i0<l himself whole
heartedly to the many ~etiYiti('R iu which 
he was engaged, whetltpt· bn:iness, 
politi<·s, ot· ehm·eh ~llHl so<'ial :.;et''i'i('e .. 
He ha<l gre:rt m·ganizing and ;Hlministt·a· 
tive ability, nncl plnyetl n It>adi ng p:u1 in 
many chm·itable m ovement.·. His lnnnanr 
on t l ook aml zeal fo L' ~o('ia 1 bette1·mrn t 
were <'OJJRpiC'nons, and lw w:1s a 1 wn_vs 
u~acly to a~!';i:-;t 1lto:;;e in need of help. 

He wns lt igh ly esiepmcd bv lti s rot
leagues {)ll the 1ioa1·cl or rrnmte(~~ of i iH~ 
A lll'<tl'ali<lll ~I n:-:;c: nm , wht>J•t\ hi ~ wi!';dom 
ntHl CUpHdty 1'01· hu :-: ilH'S~ W('l'(' of i he 
~l·fniest :-;e n •it('. ·.A. 
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Australian Insects. VI 
Orthoptera : I . The Cockroaches 

By K E ITH C. McK EOW N 

T 11 E lH'Ih •t· Ol'thoplet·:t. <HH.:(' I he 
d uwping ground for <1 number oC 
tnOI'' ()l' JP ' S dis fun(Jy l't'lft( pd 

in er t ~ . i :o"; u o w <H.:ceptl'tl al'\ cmttn i11 i11~ 
~C\'Pll l'amilirs . U number ol' otht1 1' gt·onps 
h:l\' illg 0('(' 11 l'Cll\0 \ ' Ctl. Of till'~ ' HPVl'll 

fnmili e . th (_) rC an• si x which Ct>ll<'<'t'n 11 s 
ht.•r(_) : th r ~ •vent h. the Ul'ylloul:tt ti1l:w. is 
ut pt·~s(' lll kno wu ouly l't·o u l :1 l't•w !,l JH'Vi<'8 

o · ·nrring in X orth . \ nwri ·a and .Japan . 
'J' ho~t' l'amilir~ o <.T lll'l'illg in .\us t t·:lli:t <ll 't' 
the B htUi1l ac ( ( 'oekt·ont'IH•s) , ih<.• 
)fantidae t :\lallli th:). th e Jlhn stnid:te 
( l 1h:tsmid s 0 1' ~~ ick- a lld Lt•a r i liS('(' { s ), 
l ht' _\ cl'i<l i itl <H' ( ~hot· t · hO I'll(1d (; l':l ss 
lwppL• t·s or L ovus t s). t lt<' ' l't•1 t i ~o n i id:w 
( Lo n~-ho t·m• tl ( ~ t·assho pJH:•t·s 1, :111 d l h t• 
Orylli d a C' l ( ' t·it-1\. rt s). En<'l t ul' tl ll'sl' 
gt'tHtps il-t o f' ~H ITil'i l' lll i 111 po t· I :ll ll' l' I o 
wa nn n1 ind h · id n:tl <·o nsidl•t·a I ion. 

'l"' IH' l' ~I'\C'll ( i ~1 1 l'l'H I lll 'C'S I i 11 k i 11 ~ :ll l 
nwmhcrs ot' tlw Orlhnpl <' t·: t :u·p ht ·ipfly th e 
posxc•ssion o l' typ i<-<tl hHi11~ lllOllllt· JIHI' I s : 
(hp fOI'C ' Will gs C'lo11ga 1<• ;t 11d ll:IITO \\' , llt tld j . 
fic•d i 111 o sonw"·ha I t IHt~I H' tH.• tl 1 t'g lll i n:t n t· 
win ~t·m·p t·s : 11w hind \\'i ugs nwtn b t ·:t "ll o u ~ 
and l'an· likc•. aiUtoug-h "inglt•sx fot ' lll s :lt'l ' 
c·oJlllltnl l. 'l'IH•i t· uwt amm·pltm~ i s lit t ·o u~h 
uu t i ~ i nc·o mplrt C'. 

'J' )I g Hl ,.\ ' l'J'JI) .\1~ I 'OI ' I' IW .\( ' II !o;l'; . 

'"rltc'.·P unh·c•r sally ciC'IPs fNl in srrfs <ll'C' 
twt fc•t· known to I ltc• gvH<>ral pnhl k hy 
tllC' fnt·nts immigrunt l't·om l:t11d s m ·C't'st' <l s 
ih:t n h;\' fltl'iJ· illdif.{C' l iOII S I'P ia(iVPS, <llld 

(}u• <' IIIJIIit·(' l' US IJ;'JI);\' ( 'X Jll ' l'SS("S Slll'pl'i s e Oil 
I t>:11·11 i 11 ~ t h :1 I sonw lit t'l ' <' h 1111 cl t·<•d s JW · i cs 
at·c· knu"n to bC' nafi\C• In _\nsfr:tli:t. ' l' lw 
<•x plau~t t ion i s, pcl'hap~. not 1'<.11' to s PPk, 
fot· nom· of t ltc• 11<11 i \'C' fnt 'll ls h ::t vc• al'q u i t·c•d 
tha t unpl£•<t s: lltf ;tlt;H·hrncnl fot· tlw C'C>Ill · 

JHlll;\' of IIWJI and hc•c·onH' !lwc•IIC'I'S in his 
honw. \\ hPt'<' I he• 111 igt·anl i n:·wcls h ~l vc 
IJN'OIIIf' , a~ i t '' c·t·t• , c·nJtlp followel'l'\ ~nd 
tWa ''«'ngera. 'l 'lw houw of ( lt!' .\ UHI t·a l ia n 

~pt•ciPs or ('Ol'kt ·o:tthPs is Ute bu~ ll and 
i I i~ hn I sl•ldom I lw t UJI C iH ComHl \\'ilhjn 
dOOl'H, :tliCI lhCJI i1 ~ p1·esC'n <;e is tJ!;UaJ1y 

<~<Tillt•Htal. 'J' he ltonH<'-fl·cqucntiltp; .. ·pecj es, 
kli0\\'11 u s th e AnslJ·nl imt Co<:ICI'oach 
( Periplan eta aus(.ralosiae), iR :uo1 a 
lt:lt in•, hut pt·obably t:unc ot·ig;inally from 
.\ :.;;i:t ()I' . \f'J•i(-:1. 

I 

' J' h l' \llll'Ti\'1111 ('u..t,rUII(' h ( JJCriJI I:Illt' ill 
autt•rit·n••:a ), lt.·ft: th(· ;...u-l'nllt•cl .\u!<trnlinn 
( ' ul·l~ ru:aoc:h ( Pt•ritlhtnt.·Cn ausira lns inc), r igh t. 

Hin<·<' iltc.• iult·odu<'cd l'onns so l'm·cc 
!hc it· pr<'!'\<'11 ·r upon Ollt' no1i c·<1 • it may 
hr as \\' (•~1 to gin• them pl'iority. ' l'he four 
common dnnlC'~Iir insC'r1 s :.u·e ihc 
• \ nt<•t·i<':w ('<H'kt·onrh ( / ' (' riJ>Ia ne la 
anlr'riNuut ) .. i lw so·ca ll cd .\ nsit·aliau 
( 'm·ln·oac·h ( J>. a.usfra/a.·iae), I he <l C' t·man 
( 'n<'k t·n:ldl ( Hlatt el/a y crmalli('a ), nncl thr 
0J·icm1Hl Oo('k t·o;H·h ( Hla1ta fJrir•ntali.'l ) . 
a ll of tlwm ll:lfllt':-tli~Nl ali<•ns. 

' \\'hai i. ( h<' ~C('1'('1 Of fiH' SlH'C<'SH of 
I h<' ('ommon a nd I hr Urt·mnH Cot'kr·onch , 
not to Hprnk o f oih<•t·s. in <·onntl'ie:s . like 
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Britain, to which they are certainly not 
native?" asks Professor J. A. Thomson , 
writing about these cosmopolitan 
creatures. " .. . The success of the natur
alized aliens depends on a variety of 
qualit ies. They are nocturnal in their 
operations; they nm very quickly; they 
are able because of their much flattened 
bodies to get into almost inaccessible 
crevices; and in becoming domestic they 
have got away from their natural 
enemies. Another quality of great sur
vival value is their wide range of appetite. 
As Mr. Frederick Laing says in his admir
able British Museum pamphlet, 'The 
Cockroach' (19,21) : 'Nothing which is at 
all edible comes amiss to them in the way 
of food. The paper or the whitewash on 
the wall, books, boots, hail·, are all eaten 
as readily as t he daintiest dish.' They 
are very fond of good beer. In a well
known book on the cockroach by Pro
fessors M:iall and Denny it is observed : 
'Cucumber, too, they will eat, though it 
disagrees with them horribly.' They have 
been known to t1·y ink and blacking· they 
devour .their own cast-off clothes (or 
moults) , · their own empty egg-capsules, 
and t heir own dead !" 

The ,harm clone by the domest ic cock
roaches is not due so much to the amount 
of food they consume, but to the fact 
that they leave their excreta over every
thing, and when feeding soften their meal 
with fluid discharged from the mouth, 
which. apart from bacteria conveyed by 
this means to foodstuffs. gives it a char
acteristic and disgusting 'cockroachy' 
odour, which also persists in the places 
they frequent. 

In the American Cockroach both sexes 
have well-developed wings, and can fly 
readily. This is the large Rpecies that 
usually flies in through the window on 
hot summer nights, and runs rapidly 
about over the walls and furniture on 
its long legs, taking advantage of every 
possible object which will afford it cover, 
and skilfully evading all efforts to effect 
its capture or destruction. It reaches a 
length of about an inch and a half, and 
is of a bright reddish-brown colour· the 

thorax is mottled and margined with a 
lighter tint. 

The Australian 'Roach has similar 
habits but i s smaller, and may be dis
tino-ui~hecl readily from its near relative 
by 

0
the fact that the fir ·t thoracic seg

ment is ringed with yellow, and the base 

'l'b e little browu :uul ye ll o ·w Germ a u 
Cockro nch (B iatte lln germnnlcn). 

Afte r Briti s h Museum. 

of t he wing-covers is sh·eakecl on the side. 
with similar colotu. This species appea1·s 
to be decreasing in numbers in this 
countl-y a disappearance which is some
times attributed to r eplacement by the 
Amel'ican species, but t he rea 1 rea. on is 
obscure. 

The li ttle German Cockroach. perhaps 
the most numerous in o.ur how::;es, appear~ 
to be somet hing of a national outcast, 
since its country of o1·igin is disputed, and 
no land will accept it as a national. 
Perhaps its home i s Asia, ancl it seems 
de"f:luite t hat it iR not Germany, whe1·e i t 
i called the Rus~ian CockrO<lCh · but the 
Ru sians retaliate by calling it t he 
Prussian Cockroach. H ere in Australia 
the1·e ~eems to l>e n growing belief. 
foste1·ecl by some of the firm ~pecia liziu~ 
in 'pest destruction'. ihat it is of but 
recent appearance in thi !'i counhy. thai it 
is 'something special . since both sexes 
can fly, and that it cannot be <le. tl·oye<l by 
means usecl fo1· t he control of othPt' 
species ! All of these staten1ent::; :u·e in
correct. Thi R really offensive little 
creature is less than halC ihe ~i ze of the 
othe1· species. and is rlal'l~ yellm,- o1· ligh t 
brown in colour. with t he thorax marked 
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wi t h t wo l ong iiml innl dar k UI'OWll stripes. 
lt m nsnrcs nbout ha lf a n i nch in 1ength 1 

~l nd has :1 slen c.l er form. 
Tlw fom·th it~tl·mltH:<'d HPCC'ie~, the 

Or ienta l ( \O<'kroach. th<' ·BJnck-l.>cc tle' of 
England , oppc:H-. to IJe incr easing in 

ydm •y. l11 1hi~ instance, t he m al e? i :;; 
wingctl mtd the Ce111n le wiJtglcss. a vc for 
small nnd n clcss Jlnps wh ich r epr esent 
these or gans . g i,·ing one the irupre ion 
tha t the in!';e<:l i s inunat ure. H s ma hn·ity 
i.. how \'Cr , frcqucHtly nppn t·('ut from I be 
rgg-<·np .. ulc protruding l't·om t he end of i1 
nbdomen. In ,colour it is n rich. dnrk 
bl'OWll . 

To t urn now to t1ncsti ons of lifc-hL t or y . 
11 \\· ill ~im plify tna tte r:o: 1o g irc n mot·e (H ' 

lcs8 ~l' n cralized hist01-y \Yh k h wil l l>e 
a ppl icable t o all spe ·ics. 

1'hc egg·. \\"h ich may 11 u utber fro m 
ahou( RlX(t't>ll to fol'(y, l.l C ·o rd il1g' to i hC 
spec it's tonce t·nNl. :ne C tlt.'l o~ed in a hot·ny 
eg~·cn p~ ttl e wi t h ;t k<'<' l<'d l' id g• a long 1lt c 
upp •t· surface. 'l'hi"" capsul <' i ~ ·al'l'i (\cl 
nbo nt by i he mo tl tc t·. pt·o tnJ<li ng 1'1·om llw 
ex 11·cm it y o f het· a bd om en f o1· a mol'<' or 
le.!:; iiHle finit t• p(.)r·iocL bnt en~utua ll y ~he 
abandon~ i t in omc wa rm a nd . helt e l'ed 
F<i tua tiou a mong the du I, and l eave~ it 
to its own deYice.. The eotluoach is no t 
a de,·otcd m ol her. cvc l'a l o f lhc.·e e~g
<:apRttl <:·~ may be deposited l>y the female 
in t he COU I'.'C of h C'l' life. 

" ' hen the Ja l'vae a re ready to em er ge, 
the ta p ·ule ·pl it · a long tiH' dot· a l rid ge 
permitt i ng- the yon ng~ t crs to em <' rge i ni o 
t he wol'ld witllt bnl Jittl e t t·oublc. A1 
first t hese IJabic~ at·e mi n ia lni'<'R o f the il' 
pa t·f> n t~, but pa le a u(l 11·an. par n t ; t hey 
~ re qui te <'a pa hl e o( lool<ing a (lcr 1hem
Reh·e.·. a ncl mak(l l1aE; Ie to hide a wny in 
<Tacks and crcvi c<>.. As 1 hey g t·ow ihe 
insN· ts moult tbei r skin , a nd, with abo n t 
th ' Rixlh o f t hese moul t., be('ome nymph ·, 
poK:·w~Kin~ sma ll wing-pad. upon the 
t hnntx, t h , nmdimcnt ~ o f t he it· f ntu rc 
win~.·. Ooc n ua l mo ult appNU'R to he 
rwc·c·N~a t'.Y lw fo t·<' 1 h<' i IIR<'cl is adul t., hn1 
fliC' tota l lllltllbP I' Of III OIIIt H tht'O tt g'h whi r h 
tl w <·odnn~H·h p:.1KNc•s, from hi rl h I o matttJ'
i ty, I"Cc•tn s ..,u rncw ha l llll <'<' l'blin, and ifl, 
JWrh:l pl-l, illfiUC'IH'(' (} by I'C' ~ll · C'il y 0 1' 

a h\1 11 t h llH '(' U f f'oocl ~liHI 0 tlwt• fn {'( 0 I'S, 'l' h C 

devclopmr n t of some ~pecie appears to 
occupy scvm·al yeat·s, t hat of t he German 

oclnoacb a bou t eight t o t welve months. 
It sometimes ha ppens 1 hat in t he cou rse 
of moulting, legs and antennae a l'e 
iujur ed or broken ; tlt i · iujm·y mn.y be 
par tia lly or nhnost wholly r epaired by 
t·egeneL·at ion of the damaged appendages. 

o fm· our at t ent ion ha· been ma inly 
devot ed to t he in t r od uced cockroaches to 
the C'xdn sion of our na tive forms; t his 
dr fi eie11 cy m ust be 11ow, aml in Rome 
degL·cc. J·cmedied , a11 hough here we a re at 
once t onf1·o n ted by the fact t hat very 
lit llc i ~ knowll rega n ling t heir life· 
hi t o t·i l'S and ha bit ' . rr he wayS Of t he 
na I i \'(' ~'Pecie::; appea L' t o have been 
g't'O ·sly neglected by out· uatur ali ts, 
altho ug h 1hc f (\w glimpse~' t hat are per · 
r11i lted us al'e full of interest a nd 
fn. <' iJtu tion. 

Thr la rge r cddi h-brown cockroach 
( J>a11e . .;;thia 7cwu ico1lis) i ~ ul'i ually found 
in ~m;tll colonie. consLting of a mature 
mal l" a nd female 1 ogether with a nu m bel' 
o r )' <Hill ~ in . mall coloni es h id ing among 
I he da mp debris unde l' fa ll en log:;;. "hen 
ma t u ee, i h e se insects vosse:s well
d evC'l O]Wd w ingK, but when eaphu·ed are 

\ ' CIIIIIj.t' ''cH•k rc~n ,•h I Clot'lot'- t 'II JI HUI CI liS ('Ji r i'I Ci cl b y 
f (llllltlc•. unci ' ' l c• n • f r ont ''net nn.cl ,clch: . 

~\t' t lO' r Hdtl~h ~ t usoum . 
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usually fou11ll to het r e but ~-;mn ll l'<lggeLl 
stumps remain ing. In the <·onfined aud 
rubbi.·h-littered ~i1 nnii on.· 1 he~· fl·eqnent, 
t~e . ~ u eci~ find 1 he~e n PJH'JHlagcR a 
hab11Jty raihc1· than :m <1~~<'1. nu encum
br:l ncc I·ailteJ· t han <ln nicl. ~o they ~olicit 

X:.til·c co<·kro:u:h es: r n u cst h in l:•e , · i cc>l l is. 
t011 ; P . aus j rnlis, midcl le; a ud 1 ... tr~· clni , 

b ot ton• . 
Photo.- A. l\1 u sg-n l. V\.!. 

{he a~-;~i1-·d ll IH:e of t IIPiJ· ('OII ll'<Hl('S to gnaw 
1 hem o fT elo~e i o i 11<' Lw ~<'! Hnrh behaviour 
must be :llmos1 withon1 })l'ecedent in the 
iusec1 wol'ld. l i is Ro m etime. ~-;aid that 
i he covk 1·on che~ hiie ofT t l1 ei •· own wings, 
hnt, sn l'cly, thiN wonld pt·ove a difficult 
ft'n L C'\' ('11 for a c·oek•·oad1. 

""\ nother ma l l <:ream <11Hl bronze cock· 
J'O:l eh J ]•)elieve nx yet 11 Ill lamed , in habits 
the hll'g n e. is of ~i l k-matted leaves 
f01·med by :1 spider ( . \ 11ww·obius sp. ) 
nlHl nppem·s to dwe11 in <1mi1y with the 
h•giiimaiC' occupicn;, i he !i pi<l et~ , together 
\\'ith mlt!';. ;nul H numb('J· of other :pecies 
of ~piclen; wlli<"h an1il themseiYes of the 
:1 <Tom mod a iion o ff'Cl·in g. 

The> mo~t i nt<•J·c~iin~ of all our cock
J•oache~ i !'; i b e so li tary ('reat urc, Jfacro
JUtJ/e .... dllia rliiJIO('(' ros, n huge in . ect which 
111ny mra snre i \\' O inthcs and more in 
l<:'n~th. It s egg- c·<ql~nle i ~ elongate. and 
has heen d<:'sc·1·i h~cl <1~ ]Jol·tmanteau
s hnped ' . ... \noth ('J· g-ian t o[ t he tribe is 
(/ ('(),<.;('(ljJ /1 If.~ ,(ji,fj(IJII('If.'\, JlH.' <l S Ul'ing i \\'0 and 
n hnlf inclws in l <:'ngth ancl one and a half 
;l(· t·os~ lh<' hotly. ~ot f<n· behind these iu 
s i;~,e is J)olyzosl<•riu limlJntu. a n itt.'ect of 
<l dnl1 hroJlze-hJ·o"·n colou1·. wilh the outer 
edg'r of tlJP doJ·s;\1 pl<ll('::\ n tnrg-ined with 
~·rllow. lt i ~ 11ot nncommon iu the Yi<:inity 
or Ryclnt~y, csp<•(' i:tll,v in the ~anlly area. 
<ll·onncl B otany. \\'het·p i t may he een 
J'('sting in l>l'<l:t.t'll inclil'ft'J' nee upon tree 
a11d fenceR. 'l'lw remnl<.'l-1 f•·cquently bear 
ln1·g~ ~gg:-<·np~nl(')o:. Like' ;t JlUllllwr of out· 

JJush C'e~ t•kron<•h t•N. P n l y:MINtc r i n mll(•h t• l ll (h• l't ); l ·~· • ~· iljoNh· rln pub,•>o~t• • · u .- ( r l,.r ld ) . 
. \ ft•··· \\'. \\'. 1•'1'01.:~1\ 1 I. 
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<'lick 1·o:t('hN::. & t l1:1 s 11w h:11Ji l o f di~

<'h:u·gin;! :111 ofl'pnsin> fluid wlwn dis
tu i'IH•cl. I I apJW:II's (() 11:1\' l' hCt.'11 :-";O ll'H.' what 
1\•:tt't.'d h.' I he al)()l'i;!i ncs. wh o bC' I ieved 
th:ll blind11t>ss wouhl cnxtt l' sh o uld 1hc 
lluid c·<HlH' in <:ontad wiih tiH' <'ye:-;. OuT 
pn•:-;l•n( knowlNigc tan n~ilhcr confirm 
no1· n'f'lllt" 1 hi s bel icL fJofyzosteria 
milc·hdli is n hec~utiful lll<'ta llic: g t·een 
anti y •ll ow !'\{)C'ti(•s. whi<:lt mc·aKure ~ under 
t"n :tml :1 h:1H i1 t<:hes in l r n ~t h. Tt i s 

qui(C' lhe m oioi1 hrnnliCnl of' o ut· c·ock· 
t·onc:h<:'N-~ll1 ' f'1 'i sin~ly :-:o inn g1·oup where 
one do(•s not look fol' h<'anl y. All these 
s peci es <ll'e win~l css iu boUt sexes. 

Among t he smn ll e t· ·pecies is Oalo
lam;n·a h-ro1·ata, whi ch lives under flaking 
l>atlc on lrcc-tnntks. The male i winged, 
t he femal e wingl es. . Both . excs are 
g r eatly fla it<:'nNl, :1 n a clnptation to their 
mouc of life, while t he form of the female 
il'i I'Cill ill iscent Of a t ri lobite. 

Heralds of the Spring 
By J . R. KINGHORN, C.M.Z.S. 

Birds, joyous birds or the ·wandering wing 
\\'hence is it ye come with the flowers of l he spring. 

- H EMAl\ 

S
PH I ~<l TDIE is hen •. <tnd m any 

!lwus:utd~ or binl \' i .· it or : will be 
('ll(t't' ill ~ . \UR(l':l l ia fr·om fil e not•f h 

tu '-'JlP tlll t h(• ~\1111 11 H' t' with II lo;. 'T'hey a r·e 
I h 1 I I'IIC Ill i~I 'H 11 t :-;, a lld s hould not ht' <:O il · 
fltl--Pd with lhC'it· l l'l'l~ adn•tdn t·on:-; ronRin. 
1 ht• l()(·:tl m i!.!'t'<l 11 t~ ot· noma <.I ' , whi ch 
IIIPJ't'l.' ' w:nHIC'l' \\' i lhiu a coun t r y. in a 
c'ol1 1Jill t':1ti,(•ly r·t•-.tt·ided ;uca. f'ol l owin~ 
a "I'll dt•li tll'd food J'Oll t<'. 

(l ut· \'i1'iJOn: arr fnmom; navel1 er. 
h :t' in~ <' 1'0"'-'t'r I :t n rl t'<'<' J'OS~C'C I continent 
and «u·p~lft". tt.r i 11~ mnny thon~a llrlR of 
mill•' lwfor·P 1'P:H·hin g- tll ll' RhorP. . 'l'hese 
little• lol11'il--("' 111:1~~ h ~n·r t·ommrnced their 
Hi~hl fr·om :t~ f;tr· aw~l." a: northern 
Silw ria "IIPt'P hi t•rl !-: !' ll c h aR snipe, 
t :ttf lrr·l--. ~oldc•u plm t•t·s. :t ncl :1 ho. ( of 
l'C'lath P~ li11cl a -.~tft> hrePcling: ground and 
lwnw in wlli c· lt to r·r;Jt• thC'il· young 
:lt·ouud tlw g t·Pat m :t rsld ~nHls of the 
.\ "'i:t tic· (' (1111 i 1wnl. I•' or· it is tlw c·a.·cl that 
rn igra t ot·y hi t'd "' bt'<'C'd in f11r• t'O icl c!'\ t. part 
of fl~t•it · lt:th it:tl . 

.\I lltt• :wlu:ll 1 i me of lh<'ir dr pnrtu r C' 
the• '11 11 ~ lill h ad plc>nly o t W<ll'nlth in it , 
I he· ic·;\ "i ndH lt:td 11 n l cw nmr nc<>d to 
I do". at td lhPrP wns a plt•nl irul Knpply of 
fuod ; in far'l c·o t l d ilic)ll~ K<'l' ll l<'Cl id ~:tl for 
:1 lott ~t ·t· ~o jotrt · u . hu f ) Jotltc• t· 1 Hflll'c' iR 

ill ('h:l t'~t' of lll c•R(' ll1:lt( t> J· :-; , :\IHl the hirdS 
111 \1 ·t ]en\'<• wlwn til e ur·ge dt•ives them. 
tltcy mu!:';i h!<ne ror the wa I'm .·ou thln.nds 
h<'for e being: c·a n g:lt t cold :md foodle ~s, 
t hey nnr ~ l lt·avel al on~ a I'OUtc where 
thct't' ~ ~ i 11 i.' plenty of f ood to u t ain 
them on t hei1· long and t il'e ·ome 
jnnrnry. Old aiH1 you ng congregate in 
t•no t·mou: fl nC' k ~. with mu ch noi. e and 
apparcnl t\xt il cnwnt. for 1hr great 
ad"eniltre i. llJ>Oll them. Tlle.r leave 
q11if <:' Rudd cnly, nnd the ronn l t·ys ide that 
wa K cd 1 oiH ~ with ihc ir (Ties one dny i.. 
. il cnt 1hc 11 cxt; thcr·c i. a hnslt before the 
winter s torms set in. huf t hr hii'Cl ' in 
lheir fl ocks arc well a way a n cl hnrrying 
d own t he !lyways i o wn r ds th eir warmel' 
win1 er home . 

'J.1o fh(' ,:yonn~ birds the adYcntnre of 
mi grn1 ion i a new one, maybe lhey evcu 
rons i<l r r if n plrmmr<' tl'ip. nnd ('ertainly 
like ;1 11 lrfl\'t' l it iH nu cdnca.iion , hn t thr 
olde r birds ;l tt<l the pnl'entR that know 1he 
ron1c :1 nd ;1 11 thnl i t holds in ~tol'c :.;cnst• 
the 11'inl. nn<l d;ln~cr~ to he t~n <·o untc•t·cd; 
lhi !=l :1111111nl mi ~l';l1iou hns hN·OJII C n 
rontin<'. :111 ;Hlvr nfU J'<' whit'h cannot he 
nvoi(lc<l. lu tll(•sc northern lll'ecding 
g ronnds fh<'t'c mn~· be <llli(<:' a cos
mopolitun (' I'OW d or hii'Cl :O: snip<'. ~olden 
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plover, and a host of r elatiYes from a ll 
parts of the world-and the wonder is 
that when the flocks commence their 
journeys t hey unerringly sort themsel ves 
out iuto eastern, western and southern 
armies, and those that regularly fly down 
through Canada to South America make 
no J1esitation about selecting t he right 
direction, and those t hat go westward 
through India or northern E urope, or 
south to Austral ia, fly on with a 
determination to get t hrough . 

These brave little travellers are such 
strong :fliers that many of them perhaps 
wanderers, or even lo!;t birds, are to be 
found scai tered thr oughout the islands 
of t he Pacific Ocean , as far afield as E llice 
I slands, Fiji and :Kew Zealand. To 
reach these land~, distances up to 
eighteen hundred miles of ocean must be 
crossed without rest, and. as migrat ing 
birds do not fly at exce sive speeds, they 
must have the stamina to remain on the 
wing for long periods of time, travelling 
by night as well a s by day. and an 
instinctive sense of direction must 
guide them. I was reminded of the~e 
adventurous ocean crossings last year 
when coming through t he Mediterranean 
Sea, as thousands of mi grants passed over· 
head in flocks by day and night. Many 
of them, on sigh t ing the steamer, wonld 
change direction and accompany us for 
hours at a t ime, some remaining for two 
days before turning nort hwards to 
Europe and long before land was in 
sight. 'Some of the smaller birds rested 
their weary wings by alighting on the 
ship, sipping water or eating sn cb food 
as was offered t hem by t he passengers. 
Hewitt in his poem Passing Cape Verd) 
makes 'mention of these mi grants in t he 
followin g expressive lines : 

Far on the billowy ocean 
A thousand leagues are we, 
Yet here, sad hovering o'er our bark, 
What is it that we see? 
Dear old familiar swallow, 
What gladness dost thou bring; 
Here rest upon our flying sail 
Thy weary wandering wing. 

It is very ev ident that t he \vonders of 
migration are not appreciated or under
stood in Austra lia, where so many kinds 
of birds are with us a ll t he year round. 
Perhaps it is because of this so few of us 
show any in t ell igcu t interest in bird life 
at all. 

In England and Eur ope generally and 
in the central and northern parts of t he 
United State!:> of America, even the man 
in the street appreciates the m eaning of 
migration, and can tell of the depar ture 
or at·I·ival of the birds. In these countries 
even the tiny wrens leave on t he a pproach 
of winter for the warmer sout h not 
returning aga in until springtime. It is 
t his clockwork-like return of the birds in 
their thousand., their sudden appearance 
in t he i ree shrub and hedge when the 
flowers are beginning to cover the 
country ide. and wh en the wood. ate 
fi lled with t heir songs, that contribute in 
no small measure to t he beauty of an 
Engli sh [Wing. It is generally under
stood that th e courageous traveller h<we 
completed a long and dangerou~ voyage, 
that they h ave covered thousand. of 
miles, ~nn· i,·ed untold dangers. and lived 
t luough an oi her great adventure. 

IIundreds must have perished from the 
ra vages of predaceous bird and animal , 
as well as from the effects of drought and 
. tm·rn, and even at theh journey' end 
many pel'ish by ct·a shing into lighthou. eR 
in t heit bewilcl et·men1. It was Te1my~on 
who wrote: 

. . . The beacon's blaze a llures 
The bird of passage, t ill he madly strikes 
Against it, and beats out his weary life. 

To iho~e tiny ad,·enturers that uryh·e 
it must s urely be a very ha pp~· day when 
once again they settle down to re t in 
the calm and 10;afety of their homeland, 
tired jn body bn t till stron~ of heart. 
IR it any w onder that the springtime air 
is fil led with the ROn~ of the binlR, and 
t hat the peop l e~"; of the b omeh1nd look 
forward to thr day when they can 
welcome 'The Herald ~ of the ~ pri~g"? 
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Australian Shells 
Dog Whelks, Dove Shells, Ivory Shells and 

Small Whelks 
By JOYCE A LLA N 

T
ill~ s hc iJ)o; in t hese g1·oup ' ~He to a 

hu·ge t-x t en t t•tmti ncd in t heir dis
t r ibuti on to lr·o p i<:n l Aus. t l'alia a nd 

i s land~ of thr So u th Patifi <· , some. pec:ic~ 
en.•n bt• i n~ fou 11d a s l':tt· no1·t h us Japan. 
rl ' ho ug-h Uwy a n• mainly s ma ll s lwlls. thc i r 
appcanutcc is o ft •n s triking on a cco u n t 
o f pre t ty eo lo ut· m<ll'ld ng · or el abotatc 
c u lpt u t·e. F o l' thi r ason th ey arc 

fanm r it<' · with ~~~ }11 ('ollt•c tor~. 

UO(: \\' 1l l<:l, K S. 

The fa mily ~;1 ssa 1· i id a <>. o t· Dog " ' hc lkR. 
<'ontains UH\11)' l1·opical s pecies. a number 
o f whid1 a n• comnw n on t he : r eat Banie1· 
Re f of . \ us u ·alia . 'l'ht• s pt•cics fall into 
·c,·cral ~rou ps with l' il!:'C, whi ·h makes 
the it· clas ·ifkation in mos t •ase· a i mpJ e 
mat tt•r u \ ' <.'1' • <? JH:o n ragi n ~ fa ct f o1· 
you ng coll ct'lol·s. 

U o JC \\ tu•u. ... 'J'n a~ run . rrum 1<·ft 
t o rhr ht . nr.- ' ""' '"nrlu"' n n~< trnlll•. 
' " "'"n rlu.. th \• r~< lt t'.h, , n .. ~"<u r1 u "' 
JCrnn 1rt>ru!'< nnd ' l n t h n ('1HIIt t'I<!< C1 : 
In f ht> m ll1111 t' r "" · , n,. .,n r l u s 
('Hr o nnt u ... 'fl"!'<nrl u " ' lc· turln uul!i, 
n n d ' n""rtrlu .. fii' IHI••u~o t ntu": n n 1l 
h a tlu • huf ( H ilt run nrt• , n ,.,..nr1us 
p n aa1llu;. u ,., ' " " "n rlu,. nn•ul nr1 u ... 
, ,.,.,.n r l u ,. 1lur,.n t " " · ruul ' n;. -

~on rlu" ..CIII II .h. 

Do~ \ V ht> l k!-i :11·c •·egarded as scavengers 
o f t h P ~!t ore, a nd , w i1 h other creatures or 
!-i i mil n•· hab i t f-.1, keep it f r esh and clean by 
•·emoving dccayiug an imal matter washed 
aRhorc. ~rh cy a rc extremely active 
anima.l A. as can be wit nc. sed by wat ching 
Oll C in a rock pool , and prey with great 
\'Oraci t y on ot her . hell-life. The animal's 
b1·oad head enable i t to glide a lon g over 
th <' . m·facc of t he mud leaving a t rack 
bch i ud. and on it · forked ta il i t cal' ries 
a small ope r culum. The family was at 
ew e t ime t h oug h t to con ist of more than 
fi \' C h u nd t·cd different Rpecies of D og 
\ Yhcl ks. bu t O\'Cr a er ies of year 
~cit•n t istR h a \'C di ·covered that many of 
thc~e arc ~i mply varia t ions of better 
known form., . o that the number of t rue 
~pccic~ iK now •·cdn c<'d to l'O tmd a bout 
two hnnd1·cd . 
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DoA" '\V h t>lks. •ru11 r o w , fruna left to r i g ht·. 
Pnrcnua.ssn jonnsi. nncl neticun:assn {I:IU(Ie r n. 
and in the bottom t•ow t h e three S Jiecics nre 
P hos scnhu ·oides, PnrcnnaiSSll albe:o;cell s :uul 

natifusus bednnlli. 

The ~hell. are all solid. though small , 
none t•eaching much more t han t wo inches, 
the hu·gest being Nassa sm·ta a reddish
brown . hell which lives from ~ew South 
1Yales to island. of t he South Pacific. 
Amongst the easily d efined group i one 
containing whiti sh papillo e form : the 
largest of the e, Nassa·rius papillosu.~) i s 
about one an cl a half in ches b igh and hns 
a brown patch on the back and pinky
brown upper whorl s; Nassarius 
gntniferus) three-quarter s of an in ch high. 
is heavily callused a cross the front; and 
a very beautiful, heavily culptnred 
species ell-edged in Sydney Harbour, 
N iotha comtessei) has been found a1so in 
K eppel Ray, Queensland. 'J.1he t"-'O fo1·mer 
are South Pacific i sland s hells. 

Another grou p is characterized by its 
specie possessing, besides the hea,.ry 
month callu ~trong longit udinal pli.ca
t ions, which become nodulo e in Yarying 
<legl'ees at th e sutures of the shells. The 
mo:s1 hea vi1y callused, noduled and 
r ibbed of the. e i s Nassarius arcularius, 
with l\'assarius c:m·onatus its nearest a lly, 
though it is a more slender , elongated 
and Je~s heavily constructed ~hell. Nas
sarius thersites is a heavily callu eel, 
strongly plicated, small gr eyish spec·ies 
with a pronounced brown blotched hump 
on its back, wh ieh can be better seen by 
turning the l'l hell sid eways. These t hree 
spe<' ies are found in QuC'cnsland , and, like 
mo~d of 1 he Dog Whelks, have br own 
mark ings on 1he shell , varying f •·om 

dcfiuile revolvin g hands tu scattered 
blotches, e.·pccially on the back of the 
s he ll and freCJnently ins ide the mouth. 
In dcalin~ with those s pecies posse ·sing 
a <'allnse<l mouth , a fC'w small form .· may 
bP 111 ( '11 { io ncd. rrwo s pecies. PaTcanassa 
etlalla and J>arca na ssa- jonasi, both of 
which exteu<l throughout New Sou1h 
\\·ale:-:; nn<l son t lt ena A nstt-al ia generally, 
are ve1·y <ll ike on firsl a cq nnintan cc; the 
f01·m er whose earli e r nam e was 
uurr·ltardi, doe~ not ex:('eecl on e-fourth 
inch in Jengtla , <·ompared to the latte1·'s 
~i7Je of half an in ch. 'l'he i.hirc1 cal]nf:;ed 
specie· Nio tll(t albescen s, a • ontl1 Paeiric 
10;h cll whidl is found al ·o in New "onth 
"\Va l e~. c·nn be immed iately l'e<:ognizrd by 
it l-3 fint' ly <·c-uaceli H t (' appea1·ance and it 
g rey·brown spire. in d irect contl'a. t to 
the genet·al creamy-fawn l>o<ly colom·: it 
i ~ a lit t le O\ ' CJ' half an in ch hi~h. 

'l' he r emaining Dog \Vhelk s !l ea l t with 
in t hi · ~u·ti cle ('an he r ecognize!l without 
difficulty. "A~a,·.·ctrius dorsatus. one of the 
few perfcd Jy xmoot h xpecies. ix ~reyiRh 
coloured with indi !'it ind hrown patche . 
and a brown mouth and t ip. mHl ('Omer-; 

from Quee nshlJI(l and \Ve:o; tcrn .\..u ~tralia; 
Na:ssctrius !'ici oria11 W>, a Yict ol'iau xhell, 
h as bca <l -like longiitulinal rib. and 
r eddi•h·bl'own bantl :s on a eream g1·mmd, 

' and th c l'e j, <1 Humber of do~(' I,Y nllied 
form · which, howc\'er, xhow xufficient 
tlifferc11tintion to enable them t o be 
cla. Red <l S SC')l<l l'<l le s pecie:-;. ()( the:-;e, 
onl~' X as:w ri 11s ylau~ . fl'om Queensland 
and the " oufh Pa c ifie. iR fi g u1·e<l in t he 
article. ] i i s a la q~<'. smooth, tapea·i ng
Dog "\Vlw lk, <T eam coloun•(l. with 1<1D 
blotches and fin e tan 1'<'\·o h ·ing. eq ui 
distant Jin <':-; on 1he whorls. Only the 
upper whorl s of 1 h<' spire ha ,.e lou:-!i· 
tudinnl rH>hing. tlw suture a r e deeply 
<:hannelled. and th<' ~lwll i ~ about one and 
a hnl( inc;he:-< hi ~h. Xw·;~arius sufuralis. 
a Nort heru rr ('ni ( ory' QnC<'lls laml, nud 
"\VeRtcrn .Ans1ralian fol'm of tlli~. i ~ rerog· 
nized by t hC' nodnles round 1Jw . nlnres; 
otlwrwisc j( is \ ' Pl'Y ~i milnt· to .fJians; a 
~manlier Ron th P:t t' ifi <' c·•·camy ~pPetC', 
N assarius sumu/.is, ha:-< t·ihs l'Unning down 
the whorls fr·om the uodulc-, Xas~ariu8 
spiralus, a ~lender, pale :-<hC'll . hn~ :1 r·osr 
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to ' io lt• t tip :tnd longitudinal wa,·y hl'own 
hand s. \ ns.•wriu .... nuu·nmalus ha!'; l h • 
~ u I ures ('O m fH't'sst•d and no t (' h:nmell t•d 
n. in the o ther forms or this g1·oup. :t nu 
\· n s.~nl'iu~ JJ"rfic·cps is the c·or;mwn ~<·w 
~outh \\'at"~ form of the typkal fl/r111.'> 

lypt'. \ ttN,'\ttl'ittN fiUI'/iC(/18 (';tll ht• Sl'l'll 

in lll<tll) 1 ·o d~ pool" ai'Ound ~ydney. whl•t·<• 
tlw \PI' \ hPII\ltiful tTP:llllY an imal wit h . . . 
ih ' t I'Oil!.!l,\ I'Ullll':t"( j ll~ hJ:H·k Jll~ll·ki 11~. 
<tllll it.... l'l'tlc Ji...,h opt•t·<·nlum c: tt'l'i t•d 
jauntil~ on it" tail. I'Oll"l's <·nnsid<•t·ahh• 
illt<'l'l'"l a" it ltlm(·~ lu·isk ly :thonl at low 
t itlt•. ht1111 ing fm· pt·<•y. Boi h .-<Jiiral u.~ :111~1 
llltlrTrllwlu.'< a t·t• found in :\ )w ~outh 
\\·nh· ..... tlu• lu(t (' t' all-m in Qtt<'P ns lnn d, <1nd 
I hH\l' '-el' ll i t c·ommon ly :11 Lo1·cl lfowc> 
f..,Jantl . tlw l'ot· nw t· <'XIP ttdiug into l4ou1 h 
t•t·n . \ u .... tt·alia. 'l'h t' I'C'nlaini1w Rtwcics 

t"> 

fi~lll'(•d a I'<' \ '' ·"~·WlritPt (l( ' fll ic•oslnl us , atl 

itu·h high ~outh l'n<'i ril· ~lwl l dtai·acter· 
izc•cl hy ohlicpu•ly :-: J opin~. ~~ l'ong. longi· 
tutliual J·ih'-: a <ltH'l' ll l->l ancl ~1JH1 Papunn 
spt•t·h• .... \ ruumrill.'l fl/(.'{(/'l(/i.'l, ahout 1lw 
sizc• nf \ 1uownu.'l dor.wl l ll·'~ · cl:u·k hi'(>Wll 
•·uloul't•cl, \\ith lt '~lll"'\t' l '"'(' whit<• h:tndx. 
an cl lon~i t ucli na I. st t'OJtg. hut doxcly 
p:u·kt•cl. l'ih": a 11tl t he• "~ Ill :Ill. \l'I'Y <'O JIIllloll 

• ·a~tc•t ·u . \ll ... tJ·alian sh(' ll. ltf'lif·lfiiUNsu 
/If III/I{ , ., • w hi c· h i ~ f 01111 cl i 11 m ox t • ·nd~ 
puo( ... :11111 :llllol tgst Jllosl :-.ht>ll d(•hl'i s . .\ 
\t•t·.v lllillllft• spr•t·if's. lc''"' th:111 oi\C' (!Ui\I ' ( CJ' 

iiiC'h high. \ ttH>UJJ'i /1 • ., /l' ' l'i frc ma, is <h ·c•dgNl 
iu ahuut tw••utr lhP fa th omH ofT J. cw 
Htmth \\· :11••"': it .is Iilo· a fo; fll :tll pauw•ru. 

IUI\' 1~ !" 11 I?J,J,H. 
1'1w •• \l'l',\ ' J ll'l'lt~· littlt• shell N <ll'£' 

"iclc~l,\' tii Rt •·ilmtt•cl t ln·ougltout th£' s t ':tH of 

Uti\ t' S h ~ ll ... 111 th e 11111 row. f rvna l e f t ht 
rl~hf , nrt• l'y rt•tu• ,·e r>~ l eolnr, Englnn 
lltu•n t n, n utl P yn· u c tnn kcr,· lll c l nnd 
P , r t' ll t' muutluln. lu Hac bottom ro"' nr" 
li iH'nl u trlt uu tll~itnl is, Pyrene t y l e rl , 
t·:u~l un tu t• u tl h·n r ln :nul P~r-re ne u h Hcurn. 

lilt' wot·I d . hol lt ttt c·old an cl warm 
di rwJit>s. hu t arc more numcrou . in tt·opi· 
c: ll t·<• .. ions. 'l'IH• family p,•t·enid;tC to ,.._ . . 
wltit'h lh•·.r I H'Ion~ is ,·e•·y numenn1s in 
spl'<'i<•s. <ln d the• iudi,·iclua1s a re u.·ua lly 
plpntifnl. I t has hrrn noti ced t hat t hey 
:tppt>:ll' to lire almost a <·om mlltl<ll life : 
that is. wltl'll th t•y at·p present in an area 
tht•t·t• "ill hl' ntntthct·x of them , and. on 
t ltt• o iiH•t· hand. t hpy m::1y he entirely 
:t h:-<c•nl. J)o\'<' ~lwll x <'l'awl ~1 boul on sandy 
flats itt xlt <ll low walc•t·, O l' live 11nder 
s tones. and Jll:l Y oftt•n lw seen crawling 
on•t· wc•<•<ls wlw;1 t IH' 1 id (? g-oes out. 'l'hey 
:tt '<' parti<·ul :tt ·ly c·omm on <lt tim es round 
~ydtt(',Y. :111d I no ti t(ld that ihey wel'e 
s illl i lnl'ly <:Olllll lOII :11 Lord IIowP [ "land. 
rl'J l<' Xlll.<l iJ SIWJ J ~ the la rge. { Of which 
hat·<'l\' t'<':t c lt t's a;l in ch , :l i'P often mo~t 
x tt · i ki·n~I.Y c·o i<H tt'Nl : the c·o l ont·~. h owc\'(:!I', 
a •·c• uxtw lly hiddr n iu life by an cpiderm L. 
. \ x wi th the• p t•c•r iou sly family. 1he gt·onp 
shows c·onsidrt·able \'ariation in indi· 
\'itln:t I xp c•c·i rx; l>tt (. ue\'erthele the 
XJW<·i<'x f ;l ll into se\'e t·nl d rfi nitc g•·oups. 
wlli<·h s i m p i i fi px id<'n ti fic•at io n. 

rl' hp lllnsl st t•iking of th(\s(.' group~ l l' 
tlw o tH' c•mJin i n in~ tlt t' s ho ulde t·etl ·pecies: 
tlta t is. thosp with n shonlclet·-I ike !"(l'U t -

1 ut·c• on t>:H·It \\'hol'l hr low t lt <.~ s ui ure. 
t ' nd<' t' llPnth t lw t h in gold-coloured epi· 
dt•t•Jili :-; (h(• JHl i (C't ' llincr is ll'(\ Jl('L'Hllv VC I'Y ,.._ ~ . . 
thu·k ht·o w11 Ol' hl :td\, wiH'fh('l' it is thC' 
g t·ouutl cn lmu· o 1· :tt' t':l ngecl i11 bnn<l~. or· 
iu a mott led c•fl'cd. On e of the hrst 
c•x:t mpl l'~. and <'P l'(Hi nly o1w of tlw t•om 
moru•xt . iH PJJ1'(' 1H' fl(/!furan~. a ~"<nut ll 
~ JH'l'it'x, ahout half nn i1wh hi~h . w h id1 is 
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In t h t• tOJl r o w , f r o m l e f t to rig h t , tll.'c P isa n la 
bt>~l nnlli . lUncnlol ritun bracft•:ttn s nnd .i.U:te nlo
t ri t ou unico lor, :u111 In t he botto nt ro" · nrc f o u r 
D o\"C s h e lls, Pyrc n c ful~u r:nts , Py t·cn c Ju e n 
k e ana . P,•r c n c N C Jil i c o n Ye x n a n cl P y r c n e u ntl:1 ta. 

widely dist l'ib11ted t ln·ough t he outh 
Pacific reaching t o tl·opical Anshalia; it 
has broad, wh ite, wavy longit udinal 
band s extending from t he a pex to t he ba. e 
of the shell, and a Yiolet-tiuged mouth. 
There i a closely all ied species, Pyrene 
pwwtata, in which t he white bands are 
replaced by small whi te or gold spots; 
t his species 1·ea ches as far as .T a pa n in 
its distribut ion. 1.'he commonest form of 
these shoulde1· Dove shells, however , h; 
Pyrene versiool o'r, a very variable species 
in which t he pat t e1·n ma rkings consist 
of a mingling of wavy lines, bands and 
blotches of varying degrees. This occurs 
in t he South Pacific, Japan , and tropical 
Austi·alia , t·eaching t o New South V\7al es. 

The next group of Dove shells contains 
larger , more tapering f01·ms, ·with t he 
colouring more golden-brown, and 
resembling somewhat , t hough more pro
nounced , t hat on versioolo·r . The largest 
of these, Pyren e obsou.'ra, an inch high 
shell from north-west Australia, has one 
or more broad, white, interrupted , re
volving bands on a golden-brown networ k 
backgt·ound ; while a slight ly smalle1' 
Sout h Pacific is1ands shell, Py1·ene tanlcm·
villei) mostly has only conspicuous, 
descending, brown blot ches on a whit e 
ground. Another species of t his type is 
P7;rene undata) and in Py1·ene tyled , a 
smaller species ·till , the brownish colour 
gene1·ally form~ a netwol'l~ on t he whi t e 
body colour. The last-n~med two are 

• ou1h Pac ific i !-4 l and ~ r-- hcll :;;, lhe la tter 
r each in~ 1t•opi c::l l A n . ·t ral ia. even t o New 

ont l• \Val e~. nnd , o n t he other han d, 
ex1endin cr its ra n ge to .Japan . 

Thr ee ~t'l OI'C ~ l cn <l<' t' ia])Cr ing ~pecie!:l of 
Do"c shell s a t '(' t he ex1remely c·ommou 
eas iet·n an<l southel'n Austr alia n specie!'\, 
P yrouc sem i co11 t'eJ'a, a ver y narrow 
spec ies, whi ch i s vet·y common l'Ound 
Sycl ney, Pyrene me11 k ea na, f r om South 
Australia, an d a :-;mall more squat shell, 
P seuda mycla do'rm estoidea) . which is 
alnm<ln n l in south.et·n An .· tl'alHl. In t he 
same 1':1mily, Py l'eni cl ac i s another group 
of .·hc ll s, two species of which I have 
figm·ecl het'e, because 1 hey n.t·e co~mon in 
t he Rout h l':lcifi c. These a r e ma1nl y con
spicuous on a ccount of r~\-olving C'Ol?ur 
marking~ on t he shells, ett her browmsh
black on whi te or rice l·ersa. T he best 
known species i. JiJng ina m.endicaria a 
ver y olid lit tle shell w ith broad white 
bands on a dark ground, which comes 
into Queen . la nd: J.Jngina lineata) on the 
other hancl, is w hi te en ci r cled by e,·eral 
lead-bl ack rat her narrow l in es, and is 
al. o Jong itud ina lly n od o. ely p licated; it 
too is recorded from Queen . land. It must 
be remember ed t hat the f a mily P yrenidae 
ill clucles ma ny species. a la r ge number of 
whi ch a re fou nd in A n ·tra lia and it is 
possible in an art icle o f t his size to 
ment ion only a few of the e, t he better 
known ones natun1ll y being cho en. Once 
t he collector is famili a r with t he e, the 
identification of other forms becomes a 
simpler tas k. 

I\' OHY SH~LLS. 

Ivory . hell s form a Yery small well
defin e<l gt·oup of abou t a dozen species of 
shell s who e ch<nact ei·s are unm i..., takable. 
They a re smooth nn d poli Rhed . exhibit ing 
upon a n i vo1·y white nrface Rpo t ~ and 
mot 1l i ng of nn ora nge-brown tinge. The 
svcci.es <n e :-;ep;nated f1 ·om on e ano1 her by 
t he mTangemc nt o f 1lwil· :-;p otting and 
1 he pl'escn cc o1· a bsence of a shoulder on 
i he whol'l ~ of' i he shell s . I ,·ory shell ~ m·e 
native!'~ o f' the l J·opiea l sen . of t he eastern 
hemisp hcJ·c, ~cvc J ·a l spC'ci e~ occurring in 
,Japan; Hnd , a lt hong-h not yei recorcl ~d 
f1·om .. \u ~ l l'alin , n spr<'i<'. , /l(l.bylonla 
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( F:IJunw I :c .t~luuicn , i:-. lig-u t·t•tl ht•t·<•. <hi a 
sp(.lr iuw n. \\ilh its locali ty. Cooktow n, 
Qnecm~la nd. q ucri l•(l. is i 11 tlw ~ l u s(•um 
l'ullcc t ion. In r·cct•tt l yrat·s of he t· shel l!-\, 
t hcnt~dtt not to oct' ll t' in .\ us tral ia, bul 
\\hi t· h har .. bN•n t·N:onlt•d f ro 111 the l ndo· 
Padlit'. harr b •t•n ruuud li\ i tt~ I'Otl lld t he 
f : t•t•:tf Harri r· l~ ce r. antl i t is possihlt> t ha t 
o11 r ut· more . J>t' •it>s of l\•o t·y sht· ll ~ " ·i 11 
yrt a ppt•a r·. 

T ht• 1\ ury , lw lls lw lon~ to t h t- fam il ~· 
HtH'I'i 11 itlar, wh ich ind ml l'R a number of 
sh •11 ... t ha l o n<' mif!h t a lmost re~ard a . 
mi..,fi h for o tlwt· fa m i liPs. T he rnoRf 
nutahl t• uf th<'.'C i .· the l aq~r <h edged 
"ht•lk . l"crcunrlla ma.l'iwa, a li' n Ro id· 
Btu·,·inui cl ~lwll ahou t <'iJ:!h l i ndt<'s lon~. 
"hit·lt is nftttn ht·ou~ht up by tt·awlers 
" m·k ing on fh (• c·ontinental shr l f t·ouHd 
\ (•w ~ottt h \ Yalrs. F o t· sontr t ime i t wn s 
phH·<'d in th <' fa mily with the t ypical 
Fnsoicl !-.)H'IJ ~. but is now in t hr Bn <'· 
dnid :w. :-\imi l ad y, th~ ,·c ry p t·~t ty M lmon
pi nk -.hc>ll. 0 oflj r ryr11 a t orri, a rat·e 
ll·pa s ttt' t' clt·<·d~Pcl in the (ll'eat AIIRt t·a lia u 
n i;.d tl. \\'HS a C fi t•s f t•<•gn t•cl<•<l <I S a ~igantiC 
uwmlwt· of thc fn mily .:\aNs<uiidnc, bnt 
is no" t'C'h•gat P-<1 to th<• Hm·<· inidnc. Thi " 
" Jwc·i' ·"' · indtiPn tally, is aho nt two :Htcl a 
half iudl(ls hi~h . and is fi g tt t·cd h<'t'e. 

!UL\1, 1, \\' lll': l. K H. 

O t lwt· ,.;Ju•c•it•H nf tl1<• ffl m ily a re t wo 
ht•n ,·~· . l'ol id f or m"'. a lit tl <' over an inc•h 

-------

' l'hret• Jnrger Hh t' lls . F rom 
lt•ft t n rig h t flt elw ltrt' (;nd
fre~·enn t orrl, NnHMil ~ee rc n, 
111ttl n a h ~·Jon In z eyln nlc n . 

lt i ~h . Can lll arus uudosus a South Paei fi c 
i~ lnntl . a nd Queen la nd shell, ma rked by 
s t ro tt g , m·c<l ·brown, t·ai sed , t·evolving, equi· 
cli . tant line on a wh ite g rou nd and 
Cauthana1 cry lhrost onta from ' Vest ern 
. .:\u Rt t·a lia . w hi ch has st r ong longitudinal 
•·ihhing. Both these are covel'ed in life 
wit h an •pidermi s wh ich i. noti ceable 
o n pat· I ~ of t he shells long after t he 
an ima l haR \'acated them . The gen us 
C'om in ell a is r ep re ented here by t wo 
~prc·i rR-(Yom in ell a filicca. a common 
, yc1ncv ~hr11 , a nd Comiuella a l1·eolata, a 
~Jl<'<' i P~ extend ing from New outh 'Vales 
into sonthe•·n Austr alia. both about a n 
i n<'h high ; the genu Plt os b~· Pll o.<~ .qenti
('OSIU~, a 1t·opi ca1 Au~1ra lian a nd Sout h 
PaC'i fi r ~hell , which iR a l so found in 
.Ja pan , ancl a . mallet· species, Phos 
sra l(lroid r.~, ft·om 'Yest c t·n An. h •alia ; a nd 
t he g<•mt ~-; .JoseJJlw by 1 he species tas
manica , <l l'\0 \1 t hern An. tralian shell. 
Othe r ~peric ~ fi g tll·ed here a ncl placed in 
1 he fa m ily B u <'cin id ae, a re Pisrw ia 
brdn alli , a ~mall onthern A nRlralian 
shell , and Phw nia 1·eticulata , a nother 
name for lt'u sus m est aye1·ac, whirb comes 
from T:u1mania and V ictoria ; a n 
elongated whit e Queen la nd shell wi1 h 
,·a•·i ccs on the whorl , Oaducifer 
au t iqual us) and th ree species of the g:<'nus 
Jfaculolrilon, one a Queensland , New 
• outh \ Vnl c , and South Pacific shell , 
11 rH' It I o t r i I on lH'(((' / en I u .« , n no t ht'r ~ f.lW 
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South " 'ales pecies, 1lfu,oulotriton uni
oolo?·} and. t he third from Qneen land, 
Mact~Jlotriton digital·is. 

In concluding this article, a few ~trays 
whose posiiion as regards family classi
fication is doubtful are me11t ioned. A 
notable one of these is a southern Au · 
tralian and southern Queensland shell, 
N odozJelagia. bt·az ied} which is at present 
placed in the Buccini<.lae ; the position of 
t he othel'S is unce1·t ain. Readers may 
remember that in dealing with the Whelks 
(AuS'l'R. i\Ius. 1\iAG., Vol. vi, No. 7, p. 234 ) 
I mentioned the doubtful family classi
ficatjon of a species of New Sout h Wales 
shell, Obex b1·a.zieri. Though some authors 
include it in the fa mily of whelks, others 

At the August meeting of the Hoartl of 
Trustees of t he Aust1·alia11 Muse11m, l\11·. 
Frank B . Spencer was elected a Trustee. 

"llh. Spence1·, Managing Ditector and 
Deputy Chairman of Nestle and Anglo-

S na n ll '\V h c l k!<. l n lh c llJIJICr r O\\' nre 
C o mitw lla alYcolntn , Nod o p e lngia 
h r n :r.icri. Co mlnc lln fili <·eu, nntl Can 
t.h n ru!< uncl uNus: in t.he ntldcUe r o w 
is C :ultJC"ife r : t nt icJuaht: and in the 
h u ltont J' CI\V arc Obex bra:r.ic rl , 
Jo!<c ttltn taNm :tnl cn. P i :-<nnla r e 11cu
l a t n. P h o!< !<Cn ficClsus, a n d C nnthnru11 

o:• •·~· t h rustUIII ll. 

J>lace H near the Hucc iniclae; o I have 
figured it again in thi · ar ticle. A smaller 
form of thi about an inch long. Rati
f·usus sc:h ou,tanicus) come: from sout hetn 
Au~tralia. and New outh "\Vales, and 
R at if llStlS bednall i i . a Yictorian-Tas· 
manian species of the same genus. It is 
to the collector 's advantage to have the 
correct scientific names of t he species in 
hi s coll ect ion with. of course, their 
a utheniie localit ies · but the Camily classi
fication , e pecially or doubtful groups, 
can be left u nt il he is more familiar with 
the study of conchology. A study of 
anatomi ca l structu l'e often lPads to the 
transference of a speci<>. from one family 
to ano1 h er. 

Swi~R Uoudensed :.\lilk C'<HllJHlliY (Ans
tl-ahuda ) Limit ed ~ oecupie~ a leading 
po. ition in the comme1·cin 1 community, 
antl is gteatly iutcn'~icd in mat ters of 
ed ucationa l value. 


