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1 OUR FRONT COVER. The Frogmouth (Po<largus strigoicles Latbam) is by Lilian .1\ledland. 
It is one of a series of post cards issued by the Australian l\luseum. 

This curious-looking bird is commonly known as the Morepork, because it was supposed to 
utter the cry that really belonged to the Boobook Owl. Of late years it has been claimed that 
the Frogmouth really does make a sound resembling "Morcporl(", but if this be true, il is nol 
characteristic. The usual note is a soft "OOm-oom,-oorn". noL unlike the droning of a tclephonP 
wire, many times repeated. This is utte red only at night, the bird being nocturna l in its h abilB; 
by day it r ests in the open on the branch of a tree. 

The Frogmouth feeds upon the larger night-flying insects, and is helped in the capture of 
these by its k een vision a nd i ts wide capacious mouth. It is generally distributed over southern 
Australia and Tas mania, its place in the north being taken by allied species. Its coloration is 
protective, and the protective r esemblance is increased by th e attitude which the bird adopts. so 
that it looks like a piece of broken bran ch, or a fl ap of fib1·ous bark hanging down. The hris t.le­
like feathers r ound the base of the beak aid this resemblance. The nest is built of twigs, and 
two or three white eggs are laid. The young are covered with white down. 
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'Ving of foss il insect f rom Brook·nal e . in n fin e state o f ]trese rYatiou. The wing 
e xceec.ls ftye inc hes in len~th. nnd the , ·enation is beautifull~r sho"·n. Jn t h e.· 
Jniddle i s a ;.::ricl-likc strut•ture , ,,.l,i e h is suttl)OSc d to lHtYc bccu :a solnul-

protluc ing organ. A ustraliau lUus(•nJn stlCC'itn c n. 
[Ph oto.-G. C. Clntton. 
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The Sydney District a Hundred l\1illion Years Ago 

There rolls the deep where grew the tree, 
Oh, Ear th, what changes hast thou seen ; 
There where the long st reet roars hath been 
The stillness of the central sea. 

THIS eadh of Olll' R Hince it was first 
born f1·om a gas(lons n ebula, or took 
form f 1·om the coming together of a 

swm·m of m et ('OJ·ites, or originated in 
some other mann c•r whi<-h does not greatly 
concern n ~ at the m oment. ha had an 
eventful hh;tOJ·y. The e~n·liest chapters 
of this histm·v cn nnot be read, for the 
oldest J·ocks, ,~·hi c:h might ha,·e f nt·nished 
the 1·ecords o n whic·h t he histol'ian 1·elies, 
have been so fold ed aud alte1·ed that t he 
evidence has been d(lstroyed. 

'l' JIJ<; SEDIMJ~;'\'l'Al{Y IWCKS. 

Wh e1·evet· th <> Jn 11 d p1·oj ect s abo,·e t h e 
snl'fHre of sNt or lnke i t is i ncessantly 
attacked by vn l'ion ~ destrnctive agputR, 
rain, wiud, ft·o!o;t , a IHl pnrtienlarly nul­
ning wateJ· ill th e fOJ·m of rivei'R and 
their tl'ilm1al'i PH. Even the ha1·dest l 'O<"k R 

are by i hese mean R r edu ced to gt·ave1, 
sand a ud de-l'' <1 11<l tlw~e incohe1·eJ1t 

·' ' 

pro<lnds <ne bortw along and nllimat <• ly 
('OUW to t'<'H1 j11 the o<.:ea u or in l ak<•s, ol' 
m·e 1-i iH"<'<Hl on1~ io fot·m flood pla ins :1i 
lowe1· l e v(l l ~ . But thesr fl ood plc1ins tn11 s t 

he J·pgard<•<l <I N meJ·ply temporary nccnmlt­
ln tion~ of det l'i t n :-;, fol' only ·wlwn ihP 
srdimen h.; c-ome to r(lst on the s<'n :floor 
is thPit· j<nn·npy at an encl. 

Ii ,,·ould seem. theu, that the on1<·ome 
of eou timHms denndatjon would lw io 
l'<'dnce the hn1d to below sen len'l. lwyoncl 
i he inflnentP of t idal nnd ln·eakc•r Hdiou. 
Bnt anot her nn<l a eonnterc-lC'ting- fo J·('(• 
i:-; a lso to he r eekoned with . nameJy a 
l)J·otel-\s of np1H'H\'H1. mostly ,·ery ~low in 
n tO on, by wh i('h th<'se . ediments. 110\\' 

tonsoliclntecl by JH·esstu·e into sandsiuue, 
!-lhn h', and m uchdone, may become otH'<--' 

mm·e <'l enlted to f01·m dry la n<l nnd 
pe1·hnps high mountain ranges, onee nwre 
th(• lH·ey of th e e~gPntR of destru ction. 

ff wp <'X<lmined t he se<limentar~' 1·ocks, 
HR ih eR<' now <·onsolidatE>d mate1·ial. are 
cn lled, we ~h a ll find that they a1·e layered 
or Rt1·c-1 tiliNl, t he layet·g being .-ometimes 
<1 ~:; i hin as papcl', !-lometimes of consider-
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t t uf 1he S:v•lne y D istrict Sectinu ,,.N;t t o Nast s h owin g t h e geolo~i('ul s r au.· nre F, Permo-C :arbon i fero u s 
( nrt e r Pittm:an) . A ,, DeYo.niau; B, G r an ate; C, u . E, llnwkesbury S a n dstone; 
(F = U ll liCr Coni 1Ut>nsur es); G, Narrab e e n h e tls; H, 

J, 'Via iUIIIHltt:a Nh n leS, 

able thi<'kiH~:-;K. 'l,hi!'; ~trati tit'~l tion is the 
rrsult of the mode of formation of t he 
rocks as st>cl inwu t~ in water, the layering 
being cltw for the mo~t part to inter­
mi ttPn1 d<> pmdtion . 

In nndixtnrbed Kt>cl irnr ntary roC'k the 
planes of stl·ai ifieatiou are practically 
hotizoutal, and t he lowest beds will be 
t he ol<lPst. This is an obdo u. yet Yer~r 
imp01·te:111t i 1·nth , 1'01· i t forms t he ba~is of 
geologital C'ht·ono1ogy. It is true t hat in 
~xtreme <·n:es, f' OI' exampl e in the a lps of 
E m·op(\ t he 11Hhual otder of the t·ocks 
ha ~ in plac:eH lwen inYe l'ted as a result 
of imme n ~e en 1·th forces by whith t hev 
hnvp lw..,n folcle<l <tll{l ('rnmpied. Y et eYe;l 
in ~ 11 th <:Hf.\Cr-:; it is usually pos~ib1P to 
estah l i~h a time Heq neneP in ~eflimPn tary 
t·ocks. Thh i s <lone ln~ means of the 
contained fo. ~il.-. · 

:\.\Tl'IU: A:'\L> l.'~E 0 1•' l•'OS~ILS. 

A fosf.\il i ~ lit erally ~ompthi ng dng up. 
bnt in geological nsag~ the trrm is 
restri <·t<•<l io <l<>ttot(• any traee of life. 
plant o1· nnimn]. pr·el-IPt'\:<:>d by a natm·al 
process in a ny tleposit, wlwt·h~ L' hanl roek 
or loose HC<limPni. 

At 1 he p t·('sent day the bodie~ of 
animal s <ltHl I he stems and 1N1Ye:-; of 
phlnts som<>1 im<.)s heeome emheddNl in 
soil m· wn~hecl into lakes ot· the RE'<"t. If 
the~-;r heeomC' cpli e ldy eov<' t'e<l by silt and 
thu s ])l'OtN·t<'<l f r o n t tlle deshnctive 
a et ion or i h e a 1 mo~-;phel'e, oqrauism. ·, or 
other clPHir·o;\'ing ngC'nix. t lH':V may leuve 

retogni za hiP 1 n1ees of t heit ~xist~nce as 
impt·l'HHiOll ~ nnd mould:-;, or 1f they ll;l\'e 
hat·d pads, their actual su l> ·tan ce may 
be pt·es~n·ed . 

I t is obYious thn t a nimals which pass 
theit· (\xis1en<:e in water. s uch a s fishe 
moll n !-;c·~, a n<l eot·als, an~ more likely to 
IJe entombed in <H·c·nmulati ons of mud 
and ooze t h a n •u·e laud animals a nd 
pla n ts, but even t h e!:w may .find <-1 final 
rP~t ing plate on t h e san ely or muddy 
bo1tom of a lagoon or i n a n estuary of 
som e t· i V<' I' . 

Tn pr·o<·ess of tinH\ perlwp. hnnd1'eo s 
of m illi o ns of yen r~, loose sedime11ts 
1Jceomc h:ncl r n (>d ill1 o rock, a nd the 
1·ema in s of any embedd ed anim a l or 
pla nt be('ome eotwe1·ted int? sto~1e, 
m·. <ls it iH ta il ed, petrified. 111 wh1eh 
eo1Hl i t ion they a 1·e as lnstiug as the 
t·oek i tself. Th us when a quarry is 
OJH'IlP!l in ;.1 J'OC'k formctt ion which was 
le1i<l <lo\\·n i11 l he form of mnd or cl:1y 
on n lake bottom milliotls of years ago, 
we may, and generc:.lly do, · :find t he 
r·(•nw in :-; o r a nimal s and plant~ wh ich 
WPJ'<' lh·ing in t h;l t remote period. And 
\\' h <l1 H lll <ll'\'Cll o n s HtO I'Y ma y be 1'('\'Nll<\d 
hy 1h<'H<' mn1<' 1 ·e li<· ~ of 'n pt·i'wPnll w orld! 
L~, J'(lln ihpm we en n cxtr nct infor·mniion 
l'egnr·<l i ng 1hp J'or·11te1· <li ~il'ibut ion of land 
<111(1 wal('r·. wp l t'Hl'H wha1 ~ori of climnle 
~H·P,·n il<'d i11 the <li ~t;'l n t p<H~t. <11Hl , most 
1mpor·t:1 n1 of nll, wp gain illformntion 
J'<'ga r·dltt g the gJ·ndual uul'o l <ling of lifP 
on t h<' <>n t·i h. 
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C n rrt•u t b ~·•l•li u g- in t h e M a ·wkeshnr'' s:uuls1uue, lluud i , S ydne,·. T his ind icn tes 
shn lhn,·-,vate r c ond itiuns :nul ·rn11id t•u rren ts. 

[From Si.issmilch '::; Geology of Yew SoHth W ales. 

l:4 1T<'< 'I•:S~ TO l\' OF LJPE. 

E\'ol n tion t~<t d1es n s t hat t h e RnimHlR 
and phl ll tH 11ow li\'ing nre t h e modified 
desC'endaHts of l H'CYiOn!-ily exi stin g fm·m.·, 
hen c·p we find t hH t t lw olde!-it t·ock ~. t hose 
at the bottom of 1 h e ~edimenhu·y J>ile. 
con ta in a diffet·ent a ssernl>lagt~ of orgn nic 
beings f t·om 1 hose fo nTHl in highel' <-llHl 
therefm·e yon11ge•· t·ocks. 'l'he oldest 
roeks. a s dett>J·minPd bv orclet· of s u ttP.·­
siou. <'Ontnin 1he most in·imitiYe fo1·m s of 
lifC', and as wp p1·o<..:ee cl npwa rd s in t he 
geologie~ J sr<lle we also achanre in t h e 
seale of life. At the bottom we find only 
l>a<'khotwless ( in n•t·1Pbt·a1 e ) a nimals n ncl 
the s i mpl C>H1 pi nn1 s, t hen w e e rH·otm h-" r 
fislw!-\, 1hr 1owPH1 <'lass of yert ebrntes. and 
lat<•J· 1·ept il eH, hi r·d:-; , mamm als, mHl 
:fina lly m an him !'l<> lf. 

Th~1s it wi ll he fou nd that the stnlt ifi('(l 
roek~-; of a g h·en ]H'riod nr e ehm·H C'ter ize<l 
by the p 1·ese nc·e of eer·taiu dis tin cth'e 
fo~k il s nud t h<> <lhS<' tH'e o f othe r s, ancl tha t 
rocks of 1hh; nge <.'<111 ahn1ys be 

J'<'togn izNl h:v thr c·ontainetl fossi Is. I f 
we find 1' t·il obite:-; in a c·ertain fm·mnlion 
W<' <·a n he <·el'inln t hat i t wn:-; laid dow n 
on 1 he se;.l floor in wh e:1 t i : known ns the 
I )a l cr•ozo i<- Et· a. 

\.EOLO(;] <'.\. L < ' 11 ROXOLOC:Y. 

By obserYin~ the m·de r· of s up€'1'­
posi lion of t hP spdinwnhu·~· t·od\.s, m·. HH 

g·c•ologi s1 s Sit ~', 1 he ir strn1 ig n1 ph ic·al 
r·<>l<l1 io nships , an<l a lso t he it· C'h <l t'H<'· 
t<> r·hd iC' o t· typC' foss il s . a 1 inw seq ll<'tH'<"' 

in 1hr hi s t o ry o f the eaJ·th cn n ht> estab· 
lis h ('(l. This. :-~rqtH'H <·r is f ound (o ht> 1hC' 
Hn nw in n ll pa l't: of t he \YOt•lcl, fo r· the 
gP rH• t·nl o r·de t· of sntte:-;sion of pln n1 s mtCl 
nn inl<l l s ha !-1 been p,·erywlwn_, the s m11e. 
11 hllH. by tlw Pddrn<:e contained in the 
r·o<'k~ th <>msPI\'t.'s, t he;v ('flll br cli vicl rd into 
UrOllJJs, ~nC' h <IH Pal<t'Ozoic, ) f t"'HOzoi<· nml 
( 'H il w~oi<' (m e<m ing. t'Pl';pt->C'tjrely. <l c'posifs 
<·ont ninin:..c <liiC'iC'n t, middl e. and l't"'<·ent 
fonn ~ of l ife), t hesr into S.tpdf' ms, wh i('h 
nga in <'<Ill b(' <l i \'id eel i nto still smaller 
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of w h<t l i s t·aliN] llu· 
g<'o1ogi<-;ll c·o lll wn. fm· :1 

o ·jy(•l1 ill'PH Ul <lY ltH\'(' :-- . 
lH't'll clr·y l<t rrd i ht·o 11 glro1d 

n <·<'l'in i 11 p e> r·io<l of I im<>, 
~o 1h<tt 11 0 cl <'JH>~ i (s \\'PI'C 

fonlH'd ; o1· if ~-< ll<'ll wc•t·<> 
f m·mt'cl n nd the <U<'ct wn s 
~l dlx<•qu <·n 1ly e lenl1 eel. cl (•· 
1111 d <1 t i o 11 m <l ~· 11 a\'<' s wc•p I 
;l\\'~1)' <l wllol(• ro<·k fo•·m;t ­
i i on o r· ('\' Pil a 11 <~n 1 i r·p 
~.v~ t (' Ill. rL'h 11 ~ 1h<' t· o(')~:-; 
whid1 11 o w fo1·m th(• 
~lJJ·f'n<·<• m<1~· bt• of Pala•o­
zo i<· HgP in one lo<·<tlity, 
H 11<1 :\I ('SOZOi(' 01' ('\' ('ll 

:nmngPJ· 111 nnotht••·· Of 
('Olli'S(' 1ht• Sll]l<'f·fic·i;\1 

lnyc•·s. 1h<• soil ancl 5-; lth­
~oi l , wh i<..: lt te~t npon t he 
Hotid 1·otks, ar·e E'\'('J·y. 
wher·t' of quit<' t·ecent <lp;.<'. 

T i ll<; IHH'KS O l~' THE SYH.'\EY 

)llSTIUCT. 

\ Yh(\ll thp 1·ei-ddent of 
Sydm•y t·t>g~nds the <'lift's 
<lnd t·od .-s of h is city. 01' 

ad mil·<•s the hold t·il mpal'ts 
~ 11<1 )})(I <I'Jlifi tCllt U'() ]•O'f'S Of 

h b :--

tlH• H Jm:1 )1 0 1111 ta i nr.; 1 o i he' 

T h t> ftun rr~· 1.C B r ook,·nh· . n t>nr ~~·cJnt- )". whi ('h hn~ y i t> lcl e d a 
ri<· h hll r~·e~t of fo~~il~ nf ~·ariou~ kind~. Th <·~e ll r <- fourul in 
the llru--grn int>d ~ hale, " 'hic•h form~ a maN~ nhout 2:; reet 

west. he i s look ing at 
l'O('ks o f ' l,ria!-;sie ng·<'. 
whid1 w<••·e d ep osit <'<l as 
in<'ohPI'<'II t sedinH'nts mm·c' 
thnu fifty. nnd perhaps as 
lou g as one hu nd t•p(l m· 
mm·t• milli on yeat·s ago. thick in tlu- Hnwke~ btn·,· :oo:tnd ~tont•. 

[Photo.-a . c. C'l111ton. 
T lw 'l'•·ia xsi<.: Systt>m is 

so<·<~ 11 ed be<' a nse il1 < h ••·nw ny an d acl j;wc•nt 
p;ll·ts of Em·op<' tlw systc•m Hdmits of n 
1l1n•efol d di,· iRiou. l u the R:nlney dhdl'i <·L 
1 oo. tiH' Rystem i !'\ cl i \'i de cl int o t 1t I '('(' 

si Hg-es, t he X ~l lT<l been ~h~llPs. sn<T<'Pd<•d 
hy t lw I I nwkesl>n•·y ~n !Hl si one. wh ieh is 
<·~t pped het·e and th<'t·<• hy the \Yi;l nnmn t t a 
Hhnles. 'l'lt P w h ol e may he call<•d !ht• 
11 <I wk<>slmry R<'J·ies. <tlld Ull<l t>l'llP:l t h it 
I it •s 1lte JH't•<·Nling l•t· r·mi<tll m· J•pr·nw­
(';ll'l>OnifeJ·on~ ~ys1<' 111 whi<'h <'<>ntains 

8eric.'). 'Po t lH.'He J'(Wk-cl h· i ~.do ns eones­
pon<l /im e-did~ionH, FJra:-, , J'(•riod-'5 and 
FUagc•s. 'rhnH thr J·o<·ks of' the Trin ~si <.: 
SyHtem wet·<> de]){)sj tNl clm·in(r the 

I'"' 

T•·iassi<· P PI'iod. whitlt, with the Hn<'eeed-
ing .JlJm~~it and ('l'e1a<·t>ou s Ry~tPmH, 
fo1·ms 1he )IPkozoiC' 01·onp, and tl~h:; wa: 
fo r·m N l <htl'ing 1ht> :\I pso:wic B•·•t, 
fJ ·eqlWili I,Y J•efeJ•J•pd to <IS 1 hE' ~\ ge of 
H<'pt i 1 <~~. 

lt wi ll he •·eadil~' nnd<>J·:-;toml t hat a t 
no one lota litT do we find a11 orderly 
HUC<'ession of .'·tt·atifi<'d J·o<·ks fm·min~ a 
pile PXi<•udin•r from tht> IHls(• to the top :--

. . 
tlH> <·oa l seam~ of tlw llunter Hiq•r. 
Ill awnnc-1. and Lithgow di ~ t•·i<·ts. Tit<.' 
I ,<'J·mo-( 'm·bonj f<> •·ous 1·o<·ks O<"<'IIP.'' a 
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'J'his is the ori~itutl Stle cinaen of the fossil fisl•. C leithroletlis J:"r:tnu l:t tn, fmuul o n 
Co<'kntoo Isl:nu1. P ort J:u·ksou , and flescribed b y S i r Phi lli11 E~erton in 1 l'l(la; it i s 

:tbout fh' e inches in l e nJ:"tlt . A ustrnlinu l'Huseum SJi t>Cim e n. 

great basin extending f1·om ee:H;twanl of 
the present coastline to the weste1·n 
margin of the Blne 1\lountains (see 
section ) . and fi·om the Illa warnl distl'ic t 
nol'thwat·ds to the sonthern boundary of 
the New Engla nd tableland. The deposits 
which accumula ted in t his basin w ere 
pat·tly of mat·ine partly of fresh-water 
ol'igin , acco ,·ding as the land 1·ose or f ell 
in relation to th e sea, bnt towm·ds t he 
dose of t he pe t·iod a f•·e~h -watet· lake of 
no gteat depth existed in eastern New 
South '\Vales, and in t his t he F pper ('oal 
)leasutes wet·e laid down. There was a 
gene1·a l downwcu·cl m o\'ement of the l and 
dul'ing t he closing stages of the P('l·mo­
Carbouifei·ons, and each CO<ll seam indi ­
cates a period of <·omparatin~ t·es t , wh en 
thP water shallowecl sufficiently t o allow 
of a dense growth of swamp vegetation, 
which now form~ tl1e <·o;-11 seam.·. 

[Phot o.- G. C'. C/ 1t ll on . 

Tim 'J'HIA~~H' . 

At the beginning of the 'J'I'in ~~ic Pt' J'iod 
the whole of New So11th " ' ales, wltith 
then extended fm·ther east warc1s than iL 
does at p1·eseut, was above sea-lerrl , hut 
large area~ we1·e CO\'el'(:'d with fres h-water 
lake:s. \That we may call the I1<1 wkes­
lm•-:r Lake, in which the Xt-u·ntbrcn 
Shales. th e ITa "· ke~ l.Hll'V H;.~ nclstone, and 
i hr 'Yianamatta Rh ale~ wp1·e h1id down, 
w<:lS esseutia lly the 8a me sheet of watel' 
as that in whi<-11 1he rppe•· Coal :\Ira:-mres 
w< .. re deposited. 'I' Inonghont this extrn­
sh'e sPries of frPsh-wa tet· beds, which 
ha H ' a maximum 1 hidmPss of :~.000 feet, 
we entoun teJ· eddenc<' of Rl1allow water 
conditions . . ·u eh a~=; is afforded 1Jy dpple 
matks, tmTe11t bedding, a1Hl heels of 
gt·a,·el, :o th<H we m<~y conclude that 
t luonghont thP 'r•·iassh: Pel'iod a slow 
~nb~ideH<·e of the lake bottom wa s 
proceeding. 
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A ~·cHin~· and ulmust scale l ess s tte c:ina (' n , uhou t tn·u in<•h('s in l <· n gtb , of 
llrcHtkntlia gr:H•ilis. .\ustr:t linn ,Uust'lllll :-I IH'<'i mt• n, 

The :X;ln<t lH'<'ll ~t<lge <·on~ist~ of .·mld-
tones an cl shc-t l<'s. wi th o<·<·nRimwl heels 

of <·onp:lonwr·al<' ( <"<'IlH'n1e<l gr<H<'l and 
pebbles), n nd n Ita it1 s its n~e1ximum t hick­
ne~!'; HPar ~ydnPy. wh<•r·<•, i11 1hl' ('r·emon1e 
l>or<'. it has lwpn pt'O\'('d 1 o h<1 H' n thick­
ne::;R of orpr· l .KOO f('l't. 

T lw ]>J·Ps<• n<·<· of l><•<l H of tuff i11 t he 
Nn l'l'nlwrn Htng<' iHd i ('atC!-i that some­
whE-n· in tlw neighhou l'l10otl }111 a<.:ti,·e 
volca no wns thr·o\\·ing ont nslw:s. 'l'he 
~ tH'<'l'<'di n!.! J lrt w kPs lmr·y :-imHl stone, n bon t 
1000 f<'t> ; in thi<'l~tw~s. is mainly rom-

' l . 

po. eel of <'O<tt·s<' ntc-tssiY<' sn tulstones and 
grits, with o<·<·asiona I heel~ of sh<llP, <111<1 
forms tlw most str·ik ing fP<thu·e in the 
R<'<'ll<'t'\' of ~nlu<'Y <lll(l 1 11<' Hl ne . . . 
Mouu taitts. 

)Iuc-h has hr<•n \\Ti tiPn t·<>gc-nlling the 
origitt Cl[ th(• sedim<>nt~ whi<-lt c·ompos<' 
th<> lfc-1\Yk<•shur·y :-innd:·done. <liHl the 
que!-;t ion <·antwt yet hl' J·eg<u·<l<'d a~ 
set tletl. 1 t has h<'<'ll su:.q.!;estecl th<11 it i!-: 
a witHl -hl o\\'11 for·lllc-1 t ion, 1 hc-11 it is a Yast 
delta <lt>posi 1. :111<1 that i t "'<lio; ~H·c·mJnt · 
lat<•<l in :1 hug<' flood pl;.ti 11. 'I' he 1H'<'n1 -
1en<.:e of <'1 11'1'('11 t hrdcli 11g i n<lil'nt<>s 1 hat 
t he k<lllfhdolll'~ wt·r·p dt>J><>~itecl in :.;hn11ow 
Wc-lt('l' whi<•h \\'<IS ()('(';tsionc-tlly tl ti'IHll <'nt . 
It is c·pr·tnin, hO\\' P\'('t·, that dr·y hmcl 
condi1 ions prPntilt>d nt times, at an~' 1·ate 
in <·<'t·t;lill Joc·;ditit>~, and it is pl'ohahle 

I Pho to.- G. C. ClHtton. 

that wind -bl o wn mat t> t·ial aud sc-1 11(1 clnne.· 
<H·<·um nln 1 e<l het·<' <11Hl tlH't·e tlu·oug-hout 
thp <H'E'<l. {' nf'OI'{lltl<l 1PlY th<' RHIHlHtone~ 
thent !-i<:'l n•s <11'(-' too c·oaJ·~c to for·m a (roocl 

t"> 

nwdi mu t'or· the pt·esPt·,·n t ion of foRRil s, 
hn t t hp o<·c·asionc-11 b<•(h; of ~hale "·hirh 
o<·c·nr· in 1he sn llds1oiiPH ('Ontai n al>nu­
dant t·enwills bot h o f' p h1ntH nnrl ;tnimal!-1, 
:111d thesp dt~<~t·ly itHl ieat<' ft·e:-;h -water 
<.:ontlit io ns . ' 

'l'hP yonngest ~1age of the JJ<t\Ykesl.Hll'Y 
R<>t·ips is the \\' ia n nm a tta Shnl<"s. HO wPl l 
k nown to Hydttt',\' t'eR i<ll'Jll ~ <1~ th(' :;;ont·<·e 
Of' 1ltp 1'<1 \\' Jll<l h•t· i a l f'Ol' the mnllllf<l('( HI'(' 

of hl'i<·ks <l tHl poitt•t·y, nnd of th e rich :-;oil 
o f' lh<' c·outllt·y IJl•twcpn ~YdtH'Y nnd 
Pcnl'i t h. whc• t·e · \' i nt•ya t·d :-; m;d o1:eltnr<ls 
flom·ish. I n lll<tlly plan•s tlw "\Yi<111 <1llla1ta 
~ltn les ha,.<' l>t>Pn tl<'J11HlPd nnti I 1 h<'Y 
f'onn hu1 '' 1 hi 11 <'<I ppiltg on 1 op o f 1 h'r 
l l c-1\\'kt>shll t·y ~;1nd~ton ('. bnt Ht Pi <"lon 
and ( ':HilplJPIItowu tht>v hc-n·e <1 ll1<1 ximum 
1hid.-tH:'ks of :lhont 706 feet. 

'1' 1U.\SSf( ' LlFI-: . 

'PhP 'PI'in~si<' i~ in1l•1 ·e~1 in~ to 1hP 
histol'ic·n l gPologi~t, f o r· it 11Hh~· ··~ in thr 
:\ l c•so~oi<· E t·;t, Hlld th<• foR~ iL :-; l'<ntnd in 
'l't·icu-;:-;i<- l'O <'I" H incli cn tp <1 <li:·d i11<"1 <111\'iliiC<' 
ill ill<' S(';tlc• o f lif<'. " ' ith (hp ]l:l ~Hillg' Of 

tll<' P:ll;\•ozoie lll<III Y Jlt'i mit in• nTOIIJ)S nf . :--
plant:-; n nd nnimnls lH'<'<IIlH' t>x1ind, ;tnd 
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A 11rimi t ivc C i <•n41n , :.g in c ht•s l o n g , fr o n1 t h e 
B roo k n th• cpa :t r ri t>s. .\ n s t r n linn 1\luseanu 

S li<'C iUI C it , 

[Ph o to.- G. C. C l ntton . 

land plnnts Htl(l lancl n ninwl s took on a 
ne'" impOJ·t Hn <·e. 'l'hn s in t h e 'r l'ias 
appt"<ued t h<' ri t·s t t·eeogn i zn blp m ammals , 
and thi s p<• J'i od, too. wi hWHHPcl t he begin ­
ning of that m ;lt'\·ello n f.; <l t> p l oyment of 
rept ilian life whi<'h h ns <·Hn . ed the 
)fe~ozoi e 1o he k n o \\·n Hs the A ge of 
Reptile!-'. l t i !i t t· 11 p n o nwmmn l t·em a in R 
ha r(' heen cl isc·on•t·t> cl in om· 'rria. , 11 0 1· 

appcu·pntly clicl t·ep l il l'f.; play nny 
impm·ta n t p;nt in A n s tt-nlia in 'l'l'ias~i <.: 
time:, y et t he an im nl s Hll d p l a n ts of t he 
Anshali<m 'r t·in s pl'l":-w n t sonH• i11 te1·es ting 
fea t m·r~. 

DlJl·i ng t he JH·<•<·c.•<l i ng Pet·m o-Cal'l)()n i fer ­
ou~ the mmd ctl>l11Hlmll nncl <·h<nHetcl'i sti c 
plclll t in the Ronth e nl ('cmt iHen ts \nu; 
Ofo:·;SOfd(' ris , n fpt· n o t· n d ose t·elati\·e of 
the f et·u s, wit h <1 laq?;e tongne-~haped 
frond. 'l' hi s mHl 1h<• t·el<l i-Pd U a Hgam op ­
teri.s wet·<· a <·<·om pmli.l'll by sen?nll ki nd:::.; 
of fe rn ~-;, h o t·~<' 1 <1i l H, Hll<l oilH' r ~wamp­

loYing p lant ~, wh ic·ll flonri Hh ecl lnx nri -

autly i n a nd :nonncl the la~oon: aml 
lnkP·s , Hnd theh · <:n l'l>onh~ecl 1·emaiu$i form 
the <' OH 1 ~-;c>ams of ea stern ~\nstralia . Trees 
of hn·ge d i nwn~i ons wet·e n ot la cking. fm· 
J)ado.ryl oJI , w hkh W<l ~ poxsibl )~ r elated to 
livin g .. \t·nn<·<u·ias. <lttn ined a hei ~ht of 
1~0 a ll<l n gil'th of m·el' tht·ee reet. 

Fi s lws wPt·r a h eady old i nha bitant s in 
l'Prmo·< 'a d w n i fpron s t imes. though t he 
l'P ('O t·d or fo~sil fi ~-;h ex fonnd iu Au~ti·alian 
rock :-; older t ha 11 1 he 'rri nssic iH n ot large. 
I.Ja tHl -l i \'i ng ve 1· i ebn1te~ made t heit· fi t• ·t 
appean lH <'e o n il te An stn1l ian stage in t he 
h i g- h e~·d bed~ Of t he !•t•J·min ll, thou o·h YC I' \ ' 

<-"' n • 
few ha VP l>ecn found a~ fo!-isils. As we 
shcm l<l exped t lw y wet·t> ampbibia11~. 
t hough qui te n nl ike 1he t oa cl · and frogs 
whidt n t·e now t he l>P~t known t·P pt·<.·~en t<\ · 
t h es of t hi s cla ss. JnNed~ of cl pri mlti\'P 
iype w<.' t·e fa i r·ly· a bundan t in the l'pp(.lr 
P e t·mia n. <11Hl I h. R . . J. rrilLy<ll'd , F .R.R., 
t o wh om W<' ow e m ol-it of on r knowledge 
of ih<• foNsil inHe<' tl-; of A.nstrclli e:l . ha~ 
<l el'el'i lwd many in1pr ps1 ing fm·m~ f onncl 
<l t " 'at·ll et·'s Bny <llHl Belmont in the 
X e w <'a s ll (;\ clhd t· itl. Ac·c·orclin v; to I>r·. 
~rilly<nd, t hes<• a n tP~ tral h11g: . stor·pion 
fl ips, beet lPs nn<l ot he r· h1~eds fou nd in 
tlw Pe r·llli<\11 of .. \ md r·nli <l wel'<' griw r·a lly 

Skull c• f a s ma ll !'O t<·;.:nc·e lth :d iau. Bo t hri c•e Jl~ 
u u Nt r n li s, dc•st•riht'd h ~" Ilu x ley i n l S ;jfi : 1he 
~kull is :1 h u u t t itre.- i n <'h es in h·n gt h . Frum 

c·n s t in t h e .\ ustrnlian ) luse om. 

[Photo.-G. C. Glutton. 
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Sce n e in th e S ~·dnt'~' District in Triussic t imt"s. In Hac fnrt·~round is :a l :t~oon, front 
whit•h n lnbyrintlwclont i~'> emt'rging. On th e ri~ht c.•nn b e set•n the l:ar~c fronds of 
iU:tc rott\'niottt <'ris, and nuother fern , Thinnfe lclin , is sho\\·n b c hincl the lubyrinthodo n t. 

'J'he tnll reed-lik(> [tlnnts :are horst•-talls. 
[From Cun·an 's Geology 9! Syd11 ey altrl t he B l ue .lfouHtaiHs. 

d warfecl, owi n ~ no don bt to th l~ in clement 
clima te, fot· i11 P<•n nian t imes An sttalia 
and otJwt· ~on thet·n lands wete d~itecl by 
a !-iereJ·e gladn ti<m. 

I n the '1'rh1 ~~ i c C'onclition: became m01·e 
gen ial , nnd a g-<>nenll acha nee took place 
both in plau t and animal life. The 
ch:ll'<H'tetisti<.: plant ~ of tl1e <Tlo~!:;opteri s 
flora dil"appe<u·ed , a lthon crh a fe w per-. ~ 

SI:ted into tlw 1' l'i H~~i <·, a ud fen JF;. hoi·:e-
tail. and pl'imi t iYe con iff• t·~ wete still the 
ehief J·<>p t·e~Pnt at i Yes of the yegetable 
kingdom. 

One o[ t he moHt thclnwtel'istit plan ts 
of the lla \\'kC!-<bm·y Hel'ics i · the fel'n 
!'hi,mtfeld ia } wllith 'c·n n I)(' t·<~ cognized by 
1t~ broad ft·otHlH <lnd s tl·ong Rtems. 
A not het <·omn10 11 fE'rn wa s Twn iopt eri.'i) 
with i tf:l 1·ela t i ' '<' .l/ acrotwn iopteris1 whieh 
had ~im ple hond~-; c:onsi:tino· of onE' h1J·ge 
leaf not mtlike t iH• leaf ~f a banana. 
Thet·e we1·e nl!-lo Yarions cycad -like forms 

and a 11nmbe1· of <·onHel'S su t h as 
A rauca ritC."J) whi<'11 proba bly gre"- on i he 
hig her· ~ronnd. A pl'ominen t gl'onp of 
plants in lTawkeslnn·y time was t he 
hcn·seta ils, of whi('h the lhiug FJquisc>ftwt 
i s a r·epr<~sen ta t in'. The~e were t<tll. 
s lende1·, lmmboo-like plants. with jointed 
stem!; and a s01·t of h ill of lem·es a t eat h 
11ode. Th<'1·e we1·e a lso m any tlirubing 
alld <Tet>ping phlnts, and no. d ou bt ihe 
gTOU lHl \\';.) R ('0 \ '('t't' d with IDOS~l'~ <1 nd 
l i,·e r-wm·t s and otlw 1· lo wly fol'lus of plan t 
life. Bnt 1hct·p we t·e no ti·ne iil)\n'ring 
plan 1 s or· Hhr·n bH, HO 1 hat t he 1"'ria l'\:o; i<' 
f01·es1 o•· !'1\\'Hmp t h itke1 wonl<l haYC' 
pL'e~ent<•d a gloomy nppem·nn ce t o m odct'll 
('Y<-'H. Pe r·lw p!'l 1 he :X ew Ze<J l<ntd 1'<'1'11 
f<>t·<-'~ts affonl tlw bes1 <·omlwl'i~on willt 
t heH<.' ec-t d y M esozok wood hllld ~ . 

.\ 1\' T i\ l A L Lll<' l•~ . 

1' hc fi shC'~ of' the Il<l WkN•bnt·.' · S:md­
stone and the \ Yinn<lmat la Shal es :tl't' 
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mlnlet·on~ HlHl nnit>(l in ~ize nncl appeat·­
<l U('l'. ~Will(' J·ea<'ll i ng n h •n g-th of three feet 
or more, whi le ot hpJ·~ wet·e n o more than 
three o1· four in<'hes in length when full 
f.!I"Own. ~\ mong- t hem m·e fonnd anrestor s 
of the li\"lng (~nePn~land lung-fi~h 
(Teoccratod tUi) . ln1 t t he majority 
belonged 1o n gt·oup commonly 1·eferrecl 
to cl!-\ gnnoid~ , bet<lnse theii· scales were 
row•t·ecl with nn enn m el-like sub~tan ce 
known a:-; ga noiue. rrhe~e ~tales did n ot 
on?rlap mw nno1 het· n~ i!'\ n~u a lly t he case 
in mode1·11 ti :-;lw:-;, bnt wet·e hound together 
by n peg and ~o<'kPt <l1Tangement. 

In the~e fi ~h ee-;, <1~ H genet·al rule, the 
batkbone wHs <·n t·t ilngh1 on~, n ot bony HS 
in all hu t n fpw modern fi shes, a nd th'-J 
ta il we:h; muwmmett·ica 1, the tapering end 
of the body be in g 1iltpd upwal'Cl s into the 
upper loue. 
Fi~lws h<l\·e bee n fontHl at three main 

lo<'Hl it ip:-; i n the Tt·ia~:-;ie of the SvdneY 
• < 

di~tr itt. m1mely. <lt Oo~fonl. in a bed of 
·lml e whkh mn y h<' n eae the top of the 
"Xnnnheen H1nge or low down in t he 
Il<l wkesbn J·y H<llHl~tone: at Beacon llill , 
nea1· Brooknl lc.>, in H lpntitnlar mR~H of 
shale abon 1 1 wenty-tin-' f<-'et in thickne~s 
and nbont :>OO f eet <li>o,·e the l>ase of the 
ITa wkeslm1·y Hand Hi cme ~ and in t h e 
1YiamlmH1ht Hh <ll e <lt St. P etcH;, a 
!-\nbtH'h of Hyd IH'J. The f'o~~il s, t h e1·efore 
a t·e found at tln·e(> dif'fet·ent levels, and 
wetC' 11o t qnit e eon tem pot·aneon ~. A s WC' 

};honld t>xpec·t, th e fi ~h es f1·om t he three 
localitiPl-; ]>re:-;en1 <lilferPnc·e in deta il, 
though h1 gene•·a 1 ehn t·a<'ter there i~ 
mn<"h ~ imilnl"ity in 1lw fi sh fauna. . \11 
Hr(' of fr<'sh -\nl tP J' type, though it is not 
impo~sihJe 11l<l t some o f them may haYe 
IJeen nhle to lh·e in l)l·aekish water . 

Otw of 1 he c·ommo 11<~ ~1 n nd mo~t ea~ily 
J·ec-oguizah1e o f 111 <) fo~~il ti~he~ found in 
th(l Rydnev distJ·i<"1 is tlw fm·m known H ~ 
rtritiu·otejJis {/J"flllltlato ) cl deep-bodied fish 
of 110 g r e<-11 size, wi1h hu·ge eye m·biis 
and a hlnnt ~non 1. This fi~h was first 
di~corpre<l wld lp ex<·H\"<11 i m1~ were bein g 
mad p f m· th~ (·ons1l·1H·tion of t he dry dock 
on C'ockatoo Tslan<l, Pm·t .Jntkson ; it wns 
found in a shn ](~ bed endm;<-'d in thE' 
ITawke~hm·v Rnnd~to u e. Ph otogeaph R of 
two ~JH'dnienl-4, o ne nn almo~t eomplete 

ti~h , t lw othet· a fragment. were fonnurled 
by the HP'"· ,Y. U. Chu·ke, the " Father 
of ... \ nst t·n li an <Teolo~y··, to Sir Phi llip 
Egerton in London, <llld it \Y<ls on thei:;e 
photo~ra pits that Eg-er tou . in 1 ()8, e ·tnb­
li sh ed the n(lw genus. The la rger 
s pPdlli Pn. f01·min g; t he type. l !'; in the 
("Oll<><·t ion of the An!-\tl·alian )lnl"emu, 
<1 nd n ph otoj;!t"H ph of thi s hi~torit 1·eli<- of 
1 he JH1Ht i s he1·e t·e pJ·odnced. 

HHOOKYAL I•: I<"'OSSil,:. 

'J'he :-;halp nt Beacon Tiill no doubt 
o<·enpi <>s the site of a lakelet or lag;oon 
whieh was sm·romHl r<l bv smHlllills Htld . , 
iu to whi <'h fine silt nnd llltHl wet·e t·nnil'll 
and gP nt ly deposited. 'I'he !-<halr, whi<'h 
i~ no"· being wot·ked fen· t he tn<IIIHf<t<·l uJ·p 
of hl"i<'k~ and tile.·. is hol'izou1ally he<l<h•d 
<111<l n•1·y fin e gt·<l ined, forming <ln <Hl mir 
<I blp nwdinm fm· th e pl'('!o\CI'\"<ltion nf 
plant s. fishes. inse<" ts. <11Hl othet· an imnl!-\. 
Xot in f1·eq twntly the q umTymen. wh(•n 
sp lit1ing n bloek of shale. !-\C'e on tlw 
.·moot h ro<:k tlw impression or ::-t fenl, <Ill 
insed wing, ot <1 ti ~h. the fine~·d 1lt>tailx 
of 1 hp ~1ntttm·e heing somrt inwx 
JH"(' SP l' \' <'<1. 

l> r. H. 'I'. "~ncl e. JormeJ·ly of Rydn<>y, 
,,· ho ll c-ls maclp Hll inten~h·c st udy ol' 
.A ll s1 J·a li<tn :Jfexozo i <.: fishe:.-;, in a JHlhli<·a· 
1 ion l't•<·en1l y ixs rwcl h,r i lw Bl"it ish 
)I HseHm. en mue•·~ te:-; no f<>wer· t 11<111 
hn•n1y-<>ight s pec·ies. of fo~s il fi~hes fJ·o"' 
Hrooknl lP. ne<t l"ly all of thPlll tww. ' J' wo 
or th e ('011111101le~1 fOJ·ms aJ·e ( ' l ri tliJ"(Jir-fJi.'i 
lJNUIItlato <lll<l an (']rgnn1 little fish. 
Rrookr(flifl gracilis, whi<"11 ra ri rs in 
length f1·om <1bon1 one in c·h to tl11·c•c• awl 
n ha H inehes , a eeording to ag<'. .\ JH>I ht•J' 
in1 <' t'PHI ing ~pPde!'; fonnd at Jhooknllt· is 
(,'(•rafodu . ., formosus, e:l l'<'lnth·e of tlw 
t>x i s1 it1g X roc·eratod U.<; of (lneensl<lll(l. 1 hP 
1ypc and only spec·inwn hPing a yotlll~ 
incliddnnl Hbon1 tht·ec• indws in lrnglh. 
( 'pr·a t <Hlm.; is of fa idy c·ommnn ottlll'J'CJH'e 

i11 'rt· ia ssiC" t·oc-1\:s in Y<Hi<ms par1s of tile 
\\"OJ· I<l. l>n1 th is is i1w fit·s t fincl in whi<-11 
t lw l><><ly i~ ~n 1 isf<H·1 odJy pre~e rTerl. 

J ns<•<"l s n ,.<' not so abundant a.· Jislle 
in the• BrooknllP qnanie~. tltongh <l ouht­
]('ss mauy es<"Hpe di~CO\'Pty owing to 1heir 
sma ll siz<'. Yt>t uot all t he inse<:t s arr 
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small, ::~nd D1•. Tillyard has des<: l'il>ed a s 
JJiesotitad~ scullyi a laJ·ge membe1· of the 
extinct orde1· Pr·otohemiptera , which h e 
estimates to haYe had a ·wing spread of 
1en or twE>lve in<.:hes, a ud a11 eYeu laq;~;er· 
specieR, 111 esot i tan g i ga n te'u s) was pre­
viously discoverE>d at St. P eters and 
dpscdbed by Dr. Tlllyanl. Bnt the m ost 
sensational discoYei·y is of quite 1·ecent 
date, .l\11·. W. Bass, foreman at Br·ook,·ale, 
obtaining the magnificent wing, OYer five 
inches in length, a photog1·aph of which 
fo1·ros the frontispiece of this number. 
The wing is per·fectly preser ved, all the 
veins being clearly shown, and even the 
colour markings are indicated. Bnt the 
most sh·ildng feature is the curious grid­
like structure in the middle of the win g; 
this eonsists of th1·ee sets of sli ght ly raised 
1·idges forming a co1·rugated c:n·ea. This 
shnchu·e was no doubt a sound-producing 
mechanism, and we can well imagine that 
the sound given fm·th was both loud a nd 
shr-ill. Thus, though t here ·were no 
singing birds in the Triassic woodlands, 
nor· any bellowing or howling mammals, 
the1·e was nevettheless t he hum of insect 
wings and the air was split by t he 
sc1·eeching of this lusty creattu·e whi ch 
has not yet been described and named. 

Another interesting Brookvale insect 
belongs to t he Cicada family, and in this 
case not only the wings, but practically 
the whole body and the head, which 
together a1·e about t h1'ee and a h alf inches 
in length, are pr·eserved. It is thought 
that this ancestral cicada is c-l osely 
telated to a form still existino· in the 
high lands of south-east Austr~lia. 

Another intriguing inhabitant of the 
Btookvale lagoon was a small shrimp, 
closely related t o the eeleb1·ated 
A?ut.:pi.des of }Ionnt \ Vellington, Tas­
mania. This belongs to a peculhu· Order 
of ern ·tac:eaus, which is no'" confined to 
AustJ-alia, l>nt which in agps pRst was 
more widely spr·ead, for a 1·ep1·esentative 
has been desci·ibed horn the J>ermia n of 
Germany. Another pecnlinr family of 
CI·ustaceans, the Pln-eatoidclre, whi<:b 
belong to the same Or·de1· as the familiar 
garden "slater ', is today reptesented in 

New ZeaJnnd, A 11 HfntliH , and Ho11ih 
Africa a 11 d <1n ex fi11 <· t J·<•lc.tl ivc·, 
EozJhr~a:to'i(''U8, lws l H~<· n dt•s<Ti IH'd I'J·(,m 
the Tdassic shal e!-:> of ~1. P C'1 <'J·s . r t i :o:~ 
wonde1·ful to think that 1hestl p1·imiti ve 
cr·u~taceans stHI Sln·,·i ve iu AnxtJ·alia 
and t ha t t hey l1 ave ch<U1gl·<l hn t l it11 e 
in t he c·ou1·se of lll<1HY nlilli on~'> of' :vean;. 

AIR-BH.l~.c~TIIING VERTEBHATE~. 

The1·e i s n o doubt that th e pioneer Rir­
bi·eathing ve1·teln·a.tes wer·e t he lung­
fishes su ch a s Ceratodu s, in which the 
swiln-bladder can function R~ n lung, 
enablin g the auimal t o ~vend some t ime 
out of wate1·, r esting on a log or· mud 
bank_ But the exac.:t stevs " ·her·eby 
water-cl welling fish es evolved into lancl­
lidng creattu·es i s still a subject for 
c:on jecttn·e, though mor·e 01· less pla us ible 
explanations have been offe1·ed of t he 
manner in whi ch th e switu-bla dder 
became a true lung and t he tin became 
a limb fitted for pi·ogt·ession on land. It 
does not seem, howeve1·, t hat the lung­
fishes w e1·e the dil·ect ancestor·s of lancl 
vertebrates. 

At a ny rate in PerJno-Carboniferot~s 
01· ea1·lie1· times amphil>ia mc1 de theu 
a ppearance and they <:nlminated in the 
Triassic. These earliest land YertebratE>s 
ar e called Stego<:ephalia, a wonl whi<·h 
indicates that t hey ha d roofed-in he<Hls, 
theh fla t skulls hadno· a roo f of bones 

0 '1 with no opening save for t heir nostn s 
and th e orbits for theii· eyes. A.lthongb 
t hey belonged to the same class; as modern 
toa ds, frogs, and ne,Yts, the:r p1·p~entecl 
mor-e boclilv recemblance to l;u·ge-he<Hled 
lizar·ds, with long tails and s'ometimes 
armour plate on their heads ~nd l>neks. 
C'lnmsy and u gly no doubt they we1·e. yet 
we hail them ns th e first tnH? l<llld 
,.ei·tebi·ates and so e11titled to on1· 1·e-spcct 
Rlid admiration. r_rhey wet·e nOi, lH~W­
evei· completely emnncipa trd , fOJ·, 1 d~e 
modern ·a mphibians, t hey were hfl t ched m 
the water and in 1heit· eHrly stn ges th ey 
led an aqua t ic life, ln·en t hing l>y g ill:4. 

Stegocevha l in 11 s vm·ied c·on Riden1 bl y in 
size, for some had a l en~1h or onl.Y <l ft~w 
ineher-;, whH e oth en; \Yl'J·e n :-: In rge ns ~ 11 u1ll 
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<'l'O<·od i ll'l' a n<l po!o\~i hly a~ fot·mida ble, 
1hout . .d.t 110 donbt the~· w~1·e more f'l n[.?:g-ish 
in a cl 1011. 

'J'he em·liext known A tHd n1lian stego­
cephalian wa. de ·cTihrd by lluxley · in 
1Ri)!) aH Hothriceps (tludrali8. Onlv the 
skull , Hhont three inehrs in Jeno·th is 

to> ' known. and nnfot·tnnntely t h e exact lo<:al-
ity whrre this int~r~5\ting Hpecimen wa.· 
found is uuC'ertnin: hn t the1·e is no donht 
that it is of Tdass ic age Hlld that it cam<.) 
frolll the Hawkesbnt·.Y Re t·ies. It wa5\ n 
c·omp<H<ltin~ l.v small an imal , which 
lwlongs 1o n family with one t·epreseHta ­
tire i11 Afl'iC'a and anot her in India. 

~knlls of stegoeephaliaus have be(•n 
diston\J•ed both nt no~fOJ·d and at 
R1·ook\·a le. bnt t lw most important find 
was made at ~t. Peters nhont forty vNH·s 
ago. 'rhis telebrit tecl Hpe<·imen. ~1ow in 
the Bl'itiRh )lnsenm, wn~ diHeovered by 
the Jn t<' Henjamiu Dnnxi n n, a ftenva rds 
Oorcnnnent Geologist of Qne~nsland, w ho 
~pent mnth time in developing it. It is 
~1bont eleven feet in leng-1 h. and is eon ­
~idet·t>d to be one of th~ finest li;JWcimen ~ 
of its ki nrl knO\Yll, for· t hP skeleton and 
l';kull <ll'e pra cticall~· <·ontplete; it is po~­
~ible to make a caHt of itH bNlin cavity 
~llt d e,·cn the l'oots of the principal nen·es 
<·a n be diBtinguished. 11 belonged to a 
f<~mily of Stegocepha lin known as Laby­
J·mthodont~ on accoun t of t he <'Omp licated 
!-\tl·uttm·e of their teeth. 

A TRIASSIC LA:-..'IH)('APE. 

If we tJ·y to pictnre 1 he ~c·ener·y of the 
Sydney dh;tl'iet at t hp 1 ime when the 
Het wkel-'bm·y sandston<• wHH forming, we 

P t·ominent amongHt r·eeent v isitors to 
the An~-;trn li an ~IusPnm may be mentioned 
)h . . Jnsti<'<~ \Vm. ll<nman ·Bia{'k, of :Xew 
Yol'l~. anthor of tran: l hooks nnd many 
Wt·itings. l\'lt· .. Ju:ti<·e Blaek, who in hiH 
jcnnrwys, has visited many 1nuseums of 
WOJ·ld importn n te, W<-lH eu logistic of t lt e 
high stmHhnds atta ined by onr :Museum, 
de~ pi te limited 1·eso1nceH. 
Mis~ Linda l\1. K il sHon, nlso of the 

rnited States of Anwr·i tH, who has 
truvell<~d t-xtpnsi vely through Australasia, 
spent nnwh time lwt·~ s1 u<lying our shell 

n 

get the impr·ession of a low-lying S£1nd,v 
waHtt~ <'OYererl with sp;nse Yegetation c·on­
sisting of primitiYe conifers and ryendA. 
To the nol'th-we~t rtn<l sontll-we~t the lnnrl 
Hi oocl higher, mHl ft·om these d it·ettions 
<'<lllle th<~ seclime11t~ of wh ieh t h e Jla wkPs­
Lnu·y sandstone iH fonned. The ('Oa~t wns 
thrn HOme miles to t he eHSit of its JH'esent 
positi on, aud on the exten:in"' eoas1 a I 
plain were a nnmbel' of lakes nnd h1g-oons 
fed hy r·h·er·~ nud smc-111 CTPek~ .... \ronnel 
the Rhm·es of t hese h1kex and watet·-hoh~s 
1 he• re wa5\ a lnx m·ia n t growth of f<~ l'n s, 
hoJ·sp ta iiH, and ot h e t· moistm·e-lov iu•r 

I"' 

plclnts, and in t heiJ· wnterl' ~'nun nuious 
kitHls of fi sh es. Tu the 1lt i('kets and gl;uh\s 
wet·e the hum of inse<:t wilto·s. the hiu:lt 
11ote of the l'e('entlv dis<'oret·rcl trht,llt 

• l"\ 

Higna lling to hiH mHtr. and the lJ(Ie1 lr's 
··~Ilia ll lmt Hul1en hor·n ''. Rtego<'ephnlictns, 
l<u·ge and small. splcH.;hpd in the In goons 
<111d C'ra wled among the mH1el'gt·ow1 11 , 
li ving o n one ano1hPr and 011 the fishrs. 
<· J·u~iaeeans, and other· <'l'eHtltJ·('s of t hr 
<1Hy. The fislH•s no <lonht fed l;np;e ly on 
i he seo1·pion flies, <"i<'a<la~. gt·as~hopp(lt·s 
<-ltHl other small c· t·pntnt·es that <·mne th<)it· 
wny, and ~uC'l1 insec·ts <ls eseapNl tlw 
snapping jaws be('ame wnter-logged nncl 
sank to the bottom 1 o be endosccl in I he• 
mud. " 'e tall imagine that <lt time:-; the 
laud wns held in the grip of rt f1t·Ollgltt 
nH Honwtimes hnpp<•ns todny. 'J'hen t he• 
ponds would d t·y np and t he fish es wonld 
hn now into tlw mn<ldy bottom 1o <l waif 
tlw t·et urn of the raius. ~honld the !'Hins 
not ('Ome in time tlH' 111u cl he<'anw 1 hPi t· 
~epn1dne, and thuH we fill(] t lwm toclny, 
crwased, J70 llng <Htd olcl , lar·gp ::tn<l small , 
in the hl:V(-'r·s of shale. 

C'ol leetions. 'l'hc n11'i ous lrn bit at gr·oups 
Hhe <.:onsider·ed 1><11'1 i<-ttlcu·ly fine. 

* * 

'l'he Austr-alian ~luseum tH mor·p 
d<'finitely a~sod<11P<l with mnrl(hllw 
mnttr1·s t han many I'<'H I izp. ~h. 0. 1 .~ . 
\\' indred , B.Sc. (Agt·. ), 1.,.R.E.S., of the 
<'olonia l Sngar He tilliug <'ompany, J; t d., 
h <l~ ~1wnt mnth timP here ~tudyilw tlw 

L l"' 

l-;ng;H tane heet lP boret· and H: a 11 iex. 
hi!-\ ultimate ohje<·t being to fincl a means 
of <·ontl·olling thi l><'St. 
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The Whitsunday Isles 
By A. J. ~1AHSHALL. 

Dent Islan ll, looking n •est, ·ntrd . Once tlt e s uuaruits of uuailml:ntd moun tnius, tltese glorion~ 
nuto n chell isl es, ·with their Ilhtcid wnter'\vnys. :arc non• h aven s o f b eauty ancl trnnquilUt'!l' · 

[ P h oto.-A. J . ;ltfm·shall. 

DURING the Christmas and New 
Year holiday seasons of t he last 
two years I had the good fortune 

to be one of a par ty which visited the 
Whitsunday group of islands sit ua ted 
off the N orth Queensland coast, and the 
presen t article contains some geogr aphical 
and zoological ob ervations made on these 
two t rips. 

Some half million year . ago great changes 
took place along the eastern coast of 
Australia, as a result of which the sea 
gained on the land. Port J ackson became 
a, " dr owned " river valley, Broken Bay 
and the F ive I slands, off Wollongong, 
ca.me in to being, a.nd in North Queensland 
this subsidence of t he land or rise in t he 
sea level restllted in the picturesque 
Whitsunday Pa sage and the delectable 
isles with which i t is . tudded . 

For these jungle- and pine-cla.d island.· 
were once tall mainland mountain:, and 

the placid blue water ways between th~m 
were deep coasta.J valleys. The coral 
organism 1nade its appea.rance, fTinging 
reefs and lagoons were gradua,Jly formed, 
and so on Monday, June 4, 1770, the 
intrepid na vigator J an1es Cook was able 
to report 1 " •.• a Gent le breeze and Clear 
weather. In the P.M. Steer ed thro' tbe 
passage, which we found from 3 to 6 or 7 
Miles broa d, a.nd 8 or 9 L eagues in 
length ... Our D epth of Water in running 
thro' was between 25 and 20 fathoms ; 
everywhere good Anchorage ; indeed the 
whole passa.ge is one Continued afe 
H arbour, b esides a Nmn ber of sm all Bays 
and Coves on each side, wh er e Ships might 
lay as it where in a Rason ; at least so it 
appear'd to m e, for I did not wait~ to 
E xamine it, as having been in Port so 
lately a.nd b eing unwilling to lo e the 
ben efit of a ligh t Moon . The land, both 

1 Captain Cook's Journal, \1y {'apt. \\' luuton. p. :wn, 1~0:~. 
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As t h e tJcl c e bbs t h e b Jue ·w nte-rs of t l• e l ng·o ous r eced e :n ul t lle u n c o,·ere (l nnul flu t s b eco m e 
:1 m o Yiug· s ccue o f lif e . A 11 n u uuae r of crnbN, n aolluscs, b ecla e - de- nae r, a nd o t h er curious 

o r g nni s n Ls n re r evt•a letl to t h e w :n ule r t•r :uuo n g t h e t hl:tl pool s . 

on the Main and Islands, especially on the 
former, is Tolerably high , and distinguished 
by Hills and Vallies, which a re diversified 
with Woods and L awn s t hat looked green 
and pleasan t . On a Sandy beach upon 
one of the I slands we saw 2 people and a 
Canoe .. . At 6 we were n early the length 
of the N . end of t he P assage . . . This 
passage I have named Whitsundays 
Passage, as it wa.s discover 'd on t he day 
the Church comme1norates t ha t 
Festival . . . '' 

Today, happily, many of th e islands are 
still in much the sam e state as when t he 
gallant little bark E n deavour threaded 
her way a.m ong th em . And even t hough 
their former primit ive inhabitan ts have 
gone forever, t he orchid-festooned pine 
forests, creeper-hlm g jungles, and shady 
cora.l stra.nds on the m a jority of t he isles 
are still unspoiled by the band of m an . 

THE Tll\IBER -GETTING D AYR. 

On some of t he larger islands mute 
indications of former jndust.r y may be 

1 Photo.- A.. J. M a1·shall. 

seen in sheltered situations where Jwop­
pine (Araucar·ia Cunninghami) was 
abundan t and fresh water permanent. 
Usually a few coconu t palms, scraps of 
pig-iron , and other oddments are all tha1 
n1ay now be seen, but 6>C<'a ,·iona1ly the 
rmnnan ts of a p rin1itive ''railway \ a 
battered and silted-up cement darn or a 
t umble-down sha,ck may be found in the 
gloom of the encroaching jungle. I n the 
old days t he patriarchal forest monarchR, 
which seem to inve t the ridge-bound 
waterways with an almost fjord-like 
atmo. pbere, were cut down and floated 
in r afts to t he mainland. Many Bowen 
and Townsville homes are built almo.·t 
exclusively of hoop-pine from the ' Ybit­
sunday ·. 

Apart from the relic.· left by the old 
t.im ber-getters, the only indicat.ion: of 
former industry in the. e island: are a few 
twisted ~nd storm-swept wreck. which 
may on clear days be een fathoms down 
in the ubmerged reef.· . A ·teamer or 
two and several luggers are :aid to have 
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lef t their bones amid the Whitsunday 
reef~, and old fisher1nen tell wondrous 
tale~ of wrecks of Spanish galleons, of 
native children seen })laying with spoons 
and other ar ticles of E uropean manufacture 
and of native legends concerning et yellow 
m en '' who visited the islands and their 
tribe~ in days long gone by . So far the 
only " galleon " was found to be a cargo­
steamer which was wrecked about forty 
years ago ; and it seems very doubtful if, 
in the Whitsundays at least, p roof will 
be found that Cook was not the first 
European to sail up our eastern coastline. 

THE MOUND BUrLDER. 

.Al though bird life is not abundant on 
most of the islands, there is a considerable 
diver l:lity of types; probably because of a 
like diver ·ity of habitat. Water, and 
presumably its attendan t animal life, is 
scarce, and this seems to cont rol t he 
distribution of the island avifauna . Sea­
birds and shore-birds are faiTly numerous. 
Sea-eagles and ospreys build on rocky 
eminences throughout the group, and the 
shady coral strands skirting t he lagoons 
are the haun t of brillian t little sun-bil·ds, 
chattering drongo · and ·om bre long­
legged Stone Curlews. 

Spider · and land shell · are everywhere 
in the jungle, which has few birds save 
occa.·ional R ufo us Thrushes (Goll~uricincla 
megarhynchc,), T_jilac-crowned Pigeons 
(Ptilinopus 'regina) and wary Jungle-fowl 
(.1l!l egapoclius) . Despite the depredations 
of shooting par t ies from the mainland, 
t he Jungle-fowl is still fairly p lentiful in 
favoured situations. 

Here is a bird which is a :urvivor of an 
ancient race ; a bird which still retains 
the reptilian characteristic of not sitting 
upon its eggs. The Australian member 
of the genus, M. reinwarclt, though only 
as large as a domestic hen, often 
accumulates a vast pile of sand and 
deca.ying debris some twenty feet high and 
weighing many ton. . .At the apex of 
these jungle pyramids a bole is scooped 
and the egg· are laid, after which the parent 
bird is thought to leave in cubation to the 
action of heat generated by the decaying 
debris. When t he eggs hatch, the young 
J ungle-fowl eit her figh t their way up 

t hrough t lle loose ly hetl p ed d!'bris nl l h(• 
apex of t lle mound , or P:-t('aP'' 1 hrough 
'·run-boles" which have appar<•nt,ly been 
previously constructed by Lhe mound 
bttilder. 

One such natural incuba t or which I 
examined in a lonely H ook I : J::tnd scrub 
was probably t.he accum ulation of yeata 
of labour and t he work of generations of 
birds. This m ound was about t hirty feet 
in height, for ty feet across t he base, and 
weighed perhaps 200 tons ! I n striking 
cont rast to the nuptial labotu·s of the 
A ustralian form is the nesting economy 
of the New H ebridean J nngle-fowl (JJ1. 
laya.rcli), which simply scoops a bole in the 
ear th tmder a sheltering log an d there 
deposits h er eggs . According to t he 
na.t ives- exper t naturali t · a ll- " Nemal , 
n evm· returns t o tend the eggs or as · i~t the 
youngsters. 

HA UN'!' OF THE GRE 1c\.T-BILLED IlERON. 

Gulnare Inlet ! A place of towering 
granite bluffs and of Lofty jagged pine 
forests, t hrough which flo cks of snowy 
White Cockatoos winged their lei ·urely 
and n oisy way. Beneath t he lichen -clad 
granite shelters the jtm gle, an d below, in 
a depression that was once a mainland 
gully, is the p icturesque mangrove-lined 
water way. This is the halmt of the 
dreaded estuarine crocodile (U?·ocodilus 
porosus) , the nesting place of t he gTegarious 
Nutmeg Pigeon, and the feed ing a,nd 
probable breeding place of t he rm·e Great­
billed I-Ieron (.A.r dea surnatrana) . 

Originally described from Stuna tra, t bis 
handsome wader i found from .Malaysia, 
t hrough t he Celebes to Cen tral-Eastern 
Queensland, but seems n owhere very 
plen t iful. I t was w i t h considerab le 
pleastu e, t hen , that I found t hem in this 
lonely inlet in W hitsunday I sland. 
Apparently t he heTon , which tands nea.rly 
three feet high , live· pr imarily on htrge 
fish and crustaceans, whi ch o ITer little 
resistan ce to t he large a nd powerful bill 
which has given the bird its vernaculnr 
name. 

Nesting in the mangroves we found 
dozens of snowy Nu tmeg- Pigeon~. e:1 nd on.t.v 
a few inches abo ve hig·h wn. t.er t h<' frn,g-tle 
nest of Ptilinop'us, t he F r uit.-Pig·eon, WH8 
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discov~red. This ne.st consisted of perhaps 
thirty frail twig::;, upon which precariously 
ba.la~ced t he ·ingle white egg which t he 
spectes produces. It is difficult to imagine 
how the egg 111anages to retnain on the 
flimsy platform until the chick arrives ; 
apparently, too, the pigeon appt'eciates 
the in ·tability of her dwelling, for sh e 
~tlways leaves and en ters without any 
semblance of haste. 

Nara Inlet, on Hook I sland, is also a 
place of ma.ny attractions. A well-known 
watering place, it has more than i ts fair 
quota of vi itor , yet has retnained unspoilt 
through the passing yeat'S. &tenoca'rpus, 
the " Wheel-tree", relieves the persistent 
green with an umbrella -shaped scarlet 
mass of blosso1ns, which attract many 
honey-loving birds to the vicinity. One 
part icular ' u1nbrella. " I saw was occupied 
by a Rainbow Lorikeet, a Helmeted 
Leatherhead, and a chattering, fluttering 
group of Dusky I-Ioneyeaters . Each of 
the larger birds kept t o its own " rib " of 
the bloom, systenlatica,lly working each 
separate scarlet bud. Not so the 
temperamen tal little honey-birds, which 
fought and fTolicked among t h ernselves 
all over the whole " rnnbrella ", but 
taking great care not to approach too 
closely t o either parrot or leatherhead. 
Nearby a bevy of gold, blue, and olive­
green Sun birds ( Oyrtostmn'us) occupied 
another flaming blossom. 

NU'l'l\IEG PIGEON COLONY. 

Picturesque Double Con es, so1ne eigb t 
miles across tbe passage from the mainland, 
is the home oi the Nutmeg Pigeon, 
(JlfJtristir.ivor·a) . E ach year thousands of 
pigeons arrive in various parts of north 
Au tralia and breed in remote islands 
off the coast ; they are thought to come 
from the Aru I s lands in order to breed in 
our cooler climate. Each dawn parties 
of pigeons leave t he breeding island and 
fly low over the sea to the m ainland feeding­
grounds, returning short ly before nightfa1l 
to their island sanctuary. Formerly 
shooting parties from ma,inland towns took 
great toll of the nesting pigeons, but most 
of the islands have now b een declared 
sanctuarie .. , and it is hoped that t he 
pigeons will .·oon regain t heir forrner 
numbers. Jn t he height of the breeding 

season, even nowadays, the air is :filled 
with the cooing of brooding pigeons, and 
the constant greenness of the scrub 
disrupted by the flashing white wings of 
the swift-wheeling " nutmegs " . 

THE Sl\li TH GROUP. 

As none of the islands which we had 
visited are of coralline origin, and we 
were anxious to see a true coral island, 
we set sail for Bushy I sland, a coral cay 
some hundred miles to the south-east. 
We passed the Smith Group by night 
and did not see more than the dim bulk 
of these curiously-named i.·lands. The 
group were named after Sir J ames Smith, 
and includes Blacksmith, Gold ·mith, Silver­
sinith, Coppersmith and Tinsmith I slands, 
and, as though he did not want hi. famous 
" sn1itbs " t o remain in idlene. s, the 
donor of the extraordinary titles has given 
them adequate tools. Hence we have 
Anvil, Hammer, Pincer, etc., scat tered 
thTough the Group as well ! 

A COR.AI, CA Y. 

After frequent tTips to the ma. thead, 
Bushy I sland wa · at length sighted, and 
all h ands waited impatiently as we 
approached it. Soon we could di. tinguish 
waves foaming on the Slurounding reef, 
gaunt niggerheads, the snowy trip of 
clean ·and, and the extTaordinary greenne~s 
of t he Pisonia forest growing densely in the 
cen tre of the isle. ShaTks and turtle. 
could be seen in the pellucid depths below, 
the former que. ting curiously around, the 
latter :weeping rapidly out of sight 'vith 
powerful strokes of their flipper.' . 

A typical coral cay, the i." land is 
c01nposed almost entirely of an.d, and i. 
only a few hundred acre. in extent. We 
crowded into the dinghy, landed on the 
reef cre.;t, pla., hed through the lagoon, 
and were soon busy pitching ouT ligl1tweigbt 
bush-walker tents in a Pisonia rlearing. 
That evening the dusk was .·plit by baJf a 
dozen campfire. over which turtle steaks 
were roasted, dampers baked, and the 
inevitable billy boiled. Tur tle ·teak was 
fine, but turtle eggs were voted a failure 
by all . ave the boat.'~ crew. First it was 
neces ·ary to boil the eggs, after which the 
yolk s were fried, it being impos. ible to 
coagulate the albumen. 
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It was a gloriously clear night, and a 
sense of peace and seC'urity seemed to 
pervade the very a tmo ·ph ere. We were 
walking along t he moonlit beach on the 
lookout for laying t urtles, when a gale 
travelling at the rate of an express tra in 
struck u ·. I t blew one of t he girls over, 
whipped our faces with coarse sand, and 
sent u · staggering back to camp. Here 
I had the melancholy satisfaction of noting 
that my tent was the only one standing. 
Gear waR strewn a ll over t he clearing. 

'I'he wind howled, the sky quickly 
became fi lled with bla,ck storm clouds, and 
in five minutes we were experiencing a 
blinding tropic , qual!. The thtmder 
roared. t he foliage eethed, and the 
pounding of sea: on the reef made us fear 

for t he ·afety of t.he l->inrdy lit Uc nr·.f/(( net· 
and her crew at anchor ofl' t IJc lag-oon. 
J agged streak~ of lightning revealed ('\. ('l'.Y ­

thing with an uncanny clarity a.· we c·ut 
our way into the twisted Pi ·onia g r ov(> 
and re-erected ou1· dripping tent:. Dozen: 
of white-capped Noddies (A nous), att racted 
by the ligh L from our tor che ·, ftutt cred 
down from overhead perches, and o ftPn 
impeded operat,ion:. ln a few h our: tlw 
storm seemed to b low i tself ou t, but a 
couple of h ours p ast midnight i t returned 
with renewed vigo ur, finally dying ::tway 
in eerie cadences into the north . The 
new day dawned bright and clear, and we 
were immea ·urably relieved to ·ec the 
Defiance bobbing afely at h er anchor 
chain. 

Egyptological Additions to Our Collections 

0 YE H n s(•J·i (•s of yc•;n:;; )Jr. Et·nest 
\Vuncl<•J·lieh , F.R.A.R, fo1·mel'ly a 
1' J·u f.; i ee and PJ·c>siclent of the A u s­

inllhm ~I u ~-;e nm , hnH adin=>ly as~istecl in 
tlw dPveJoplll('11l of t hi s )fn.·emn . llc-'! 
wm; keen in i ltt• l'n1·i ll ('l'<lll<.:<) of om· nuionf-5 
ednea t ion;tJ a<'i i di i<)s, i 11 which 1·eganl we 
ma:v· tcm;uk 1hn1 1he fmmdation of t hi s 
:JLH:AZI~~; \\'CIH ihc OUtCOffi(' of hiR 
sngg(•stion, on1· gH lle1·ieR Iu1 ,·e ga in eel 
mau~- fi nP cxh ih i ts as t lw t·p:.;ult of hi~ 

genet·osity, and he has cm·ithed our 
liln·<cny; in o thet· ways he has a l fo;o 
J'P JHlei·Nl assisi<tn<·e Nlll<llly yalnal)lC:'. if 
not so clired. 

TTh; la1C:'si 1houghi h<ls hPen fm·thet· to 
~11 pplem<>n t on r I<::gypto 1 ogi <-:a I collection R 

by ~omp fi JW pit•('('s from his pi·b-a t<> 
('<1 hin etR. 

'rh€'Re px ltihi1 s, n ~o;ele<·tion of whieh we 
lwn' dep i C'1, 11 <l ,.P l>een p l a<'e<l on view j u 
t he Egyptologi<-<11 ( 'oul'i. l\l oHt of t hem 
Wl're J·et·eivC:'d hy 1\h. \Ynn<ledich h om 
Rit· Fl i11<len-; P et l'ie, i heil· diRco,·ei·ei·, with 
whom he W<lH Hssot·i<tted on \'at·i on l'i 

O<'t'Cl Hions i 11 PX('<l n11 i on wol'l~. 

S nutll l 1.sltt•ht i li~ure 
in (':trfltt'll\\•:tr(', aa:art-
1,, c.•o , ·crt•d with hlnc 
;.:- l n:~:t'. hc:arin~ th e 
in.s<•riaatiun "i\l n t-<' n ­
: ttli" dH\\' Il t ht• t'ront. 
Suc· h Jl;.:-urt•.s , na:tclc 
uf \ ':triou.s nua ~c.·rba l .s, 
" ' C rt• Jlht c.•c.•d In tht• 
toanh.s iu :tt•t :a.s 
hund-.sc.•rv:uat.s l'ur 
t h t.· dt•t•t•:a.st•d \\' h t•n 
ht• \\' :ts t•n llt•d ntaun 
to lnhuur fur the.~ 
~·ud.s in ih t.• h t•rt.•­
:aftcr - h t' ll('t' i h c.•ir 
u:auH•. "lr.s ht•hti", or 

•':• n:-t '\'\·c.~> rt• r~-.. 

Rrnu:~:c.• t1~·urc.• ut' t IH• 
;.:-ud Osiri.s h ultlin~ t h e.• 
il:til nnd c·ronl•. tht• 
.s)· naboJ.s .. r , . .,, :a lt , .. 
ll c \\' ('Zil'N fht• C' I ' Ul\' 11 

uf lf tlllt'r 1<~~· ,· •••· ,.., ... .. 
Uu• l'r;,nt ut' " ·hi t• h b 
t h t.' .s:u · rt•cl t · a·:u•u ~'<~ 
Sll:tkt•, lllltl UH Cltt' 
sich•s thc· t "<1 f c· u t h ­
t•rs " •hic•h n r t• t ll ll' t 
ut' fht• ru Ynl t•e~,.t uuu• 

\\ ht' ll i;l t'I> IJII ('il. 
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D iu~ g l nzt• ;jnr f UJI. T h t• li ver a n d g:tll 
bl a clcl (" r u t' t h t• clt•t•t•nst•cl JH"rsuu ' vere 
tt l nt•t•cl in n .inr s urtu o unf c cl by n l't' llre­
st-n fa ti u n ut' t h e• h ~l\\' k-h e:t d ~cl ~:;en i us. 

<~ t•bhsc n nu t'. 

Sm n ll b rt-t•('iu (t'Cl li m e-
sCo n e .inr, ·w h it• h \\' UI< 
fi ll t'd w i t h n il ur u ng-tu•u ts 
:u ul JlhH•NI in t ht• tc1nt h 
of t h e d t•t•t•ust•c l t'or liSt' 

in t h e.• uftt•r\\·or l cl . 

( 'nr1:ou t•h<' in lime­
stonto• b e a ring- t h to 
Jl:tUH· ;n ul titl<•s of 
"User - lU:t:tt - ltn -
Nt·b Taui' ' or 
"R:uuest'~< ll, Lnrcl 
uf the 'f' " ·o Ln ncls". 

Bunt• lig-u c·c 
n t' t ht• g"iHI 
J>Cn h . Jllltrcn• 
ut' nu· ar t i l<'t. 
art Hit•t• r :nul 

arC i 1o.an . 

S111all Ji~ure 
i 11 \\ uucl rt' JI ­
rt•~<t· nl in~ a 
,,.r,·:•nt of a 

11111) ) ('. 

I ... hc· l•li li~urc> 
"hi(·h ht•ar.., 
r ht• 11:11111' uf 
'J ' u:.-rt•ru :11111 
h :1' pnrt iu11 

.. r '"" ... hth 
t'll:IJifl•r uf 
t ht• u .... " tof 
t In• Ot•:ul 111-
..,,. ri ht•fl Ill Hill 

it 

Golcl-mount c.•cl ~< c.·arab of 'J' Iw1m<'1o. 
111. l S th cl;ntast~. Found b:'' Si r 
Flinclt• r... Pt·tri<> :tt Jhuroh. (l:i 
111ilt•s snnrh uf C airo. Eg-~ (lf. in 

1920. 
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Australian Shells 
THE W INKS, RISSOIDS, RISSOINIDS AND STUMP SHELLS. 

By J oYCE ALLA X . 

THE Au::;tralwinks belong to a world­
wide group of shells fonning the 
family Littorinidre. The species are 

littoral, inhabiting the seashore and 
sometime. brackish water ; some can 
survive long periods of drought, others 
live high up on rocks and grasses, or on 
leaves and roots of trees, especially 
mangroves, where they are washed only 
by the highe t t ide· . Their food is 
vegetable, scraped up by 1neans of a long 
coiled tongue, thl'ee t ime the length of 
the animal, and containing 1nany hundreds 
of sharp curved teeth. 

Atvtralwink shells are spiral with half­
coiled horny opercula, and the animal 
have eyes at the base of their long tentacles, 
and broad feet, quare in front and behind. 
They move in a . low, uneven manner, as 
the broad foot is divided lengthwise, 
enabling one ide of the foot to move 
forwa,rd at a time. 

In Europe and America Lhose belonging 
to the main genus, Littorina, are known as 
" peri,vinkles ", from " petty winkle " (a 
small winkle), and are quite different 
from the shells known as periwinkles in 
Australia . In the former countries they 
are used extensively as food amongst t he 
poorer people, and are al. o an important 
fish bait; fishermen sometimes distribute 
them over oyster beds to keep them clear 
of weed. 

In An ·tralia the family of .A.u:tralwinks 
contain: ·several well-known genera, 
member. of which are very common 
along the seashore. The true Au tralwinks 
belong to the genus M elaraphe, the large:t 
species of which is M elaraphe scabra, 
a, yellowish-grey shell about an inch or 
an inch and a half in size, .·triped obliquely 
wit h chocolate brown, and fotmd in large 
numbers on mangrove roots in north 
Au:tralia. Thi. ·pecie: ha~ a close relative 
in AI Plaraphe l'ltteola , whic·h is found in 

ea ·tern Australia but lives high up on 
mangrove leaves; its colour varie · from 
yellow to rich red, and the revolving 
·trire on the whorl · are more distan~ and 
pronounced. A pretty little blue Austral­
wink (1VIela'raphe ma'ttritiana) , half an inch 
high, is extremely common on rocks above 
low water, ranging to high water, along 
the coast of southern Australia . I L is 
particularly common round Sydney, where 
young ones may be seen clustered together 
in vast nu1ubers in crevices and on open 
rocks, above low water, n1aking the r ock 
difficult t o walk over. As the shells 
become adult they catter more widely 
over the rock. above high water n1ark. 
Two other species : imilar to this one are 
.ilfelaraphe und-ulata and coccinea both 
from Queensland. The latter i whiti 'h 
or flesh coloured, with an orange colmnella, 
while the fo1'mer is . ·ph'ally triated, with 
chest nut lines or n1ark~ on a yellow or 
white body colour ; its mout h i tinged 
with violet. A sn1aller rounded pecies, 
with undulating colour marking ' and a 
black tip, is .J.llelaraphe 1nelanacme. fro m 
Queensland, and the sma.lle t pecie ', 
M elaraphe infans, lookx like a t iny peck 
of dirt when it i. found clu tered w ith 
numbers of ot hers in rock pools, just 
below high water 1nark, along· the New 
South Wales coa.~t. 

NODDIWINKS AN D C'ONNIWINKS. 

oddiwink · and Conniwink arc rlo ·cly 
as:ociated with the A ustra lwinks, as they 
live under 1.he same conditions nnd 
correspond in habit s. 'l'llc con1mon N oddi­
wink of eastern Au HLralia,, n t.ng:ing from 
southern Queensland 1.o New o1tl·h \ V;t.lN;, 
is Noclilittor-ina t1iiJNculata, wit.h nodnhu· 
sculpt,ure, and living· hig·her up t h<' •·oek:-> 
than it rela ti ves. In south-wt'~l 
Au:tra lia i. found H Jll()J'{\ o·lobo:-:;('. st l'Oll g"(\ l' , 

whi te species, wit h I on ~.!'i t~Jtlinnl seu lpf un•. 
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Littorinitls. The th r <•e A ustrnlwinks in t la e 
upt•er ro''' nre )(elara]tlu• lntt•oln, lU. nuauritinun 
:and i\f. se:abr:a. Th(" Giant N c:uldiwink iu tla e 
centre i l'l P n godus tmgoclus. with l\Ielnr:a p h e 
ilaf:uas and Peasiell:a t:antell:a on e:ae h si<le o f it. 
The h'\'O snaall, lon·(•r fl,:;nres :tr(• NotliHttorinn 

tnherculnta anfl Fossarns :sy tln e yensis. 

[Joyce A lla n , del. 

ll odilitto'rina rugosa, and in north Queens­
land and Western Australia occurs a 
much smaller species, somewhat similar to 
tubercttlata ; t his is N odilittorina malaccana. 
The Giant Noddiwink, Pagodus pagodus, 
from Western .Australia reaches a length 
of two and a half inches, and is easily 
recognized by the heavy t ubercules and 
ribs. I t is yellowish white, often 
marked with chestnut colour. A smaller 
species, also from Western Australia, is 
called Pagodtts bu llatus . Grouped with 
these two is a omewhat sin1ilar shell, 
Pagodus cumingi. This species, however , 
has a deep umbilicus on the m ain whorl, 
and possibly should be in another genus, 
but is put here with those it most resembles. 
It is flesh-coloured, with a light orange­
brown interior, and is litt le less t han an 
inch high. 

Amongst t he Conniwinks t he best known 
species i. · B embicium 1nelanostoma from 
southern Australian coast lines. This is 
particularly common round Sydney, where 
it is found living generally alongside the 
Australwink, but is often more numerous 
than this species. I t is a. cone-shaped, 
brownish shell marked with wavy dark 
brown lines which show distinctly inside 

t he mouth of the shell. This species 
has a nodulose and more conical relative 
in B embicittm kielmanseggi, which lives in 
mangroves and muddy places along the 
coast, extending from southern Australia 
round to Western Au tralia, where it now 
and t hen meets the former species, which 
lives on the open ·ea front. There is a 
very small Conniwink, P easiella tantilla 
only a few millimetres in size, which i~ 
occasionally found in (~ueensland, and 
resembles a minute melanostoma. 

Occurring in South Au tralia, Victoria 
and Tasmania is a ·maJl, flattened, brown 
species, wit h a wide mouth and a strong 
revolving ridge. This is Risellopsis 
mutabilis. 

Close to t he winks in clas. ification i a 
:mall, solid, turban- ·haped shell, buff 
coloured and strongly marked with 
revolving ridges, with groove· between 
t hem. This is the specie · Fossa ru.~ 
sydneyensis, which belong to the fa mily 
Fossaridre and is found under stonel:! 
along the New South Wale· coast. 

THE CLUSTER WINK.' . 

Owing to their habit of clustering 
together in great numbers, the members 
of the family Planaxidre are generally 

N oddi'\'\·haks, COllnh,·jnkN :tnd C luste rwinks . 
F rom l eft to ri~h t th e s h e lls fig ured in 
th~ t011 1'0'\'\' :are Bembi <-ium m e1unostona:a, 
F issiln b in fl ecoll:l t a , :and Pago(lns e umingi. Jn 
tht' c<•n t rc• nre P l anaxis suleatuN and H ine u 
br:tNiJinn:a. :nul in ·t h e l ow<•r row nre Bcml,iC'huu 

ki~lm:lnNt-g,:;i : tn 41 Pagodus b ullntus. 

[ .Joyce A lla n. tlel. 
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The snuall fln t t ('n t•d S JIN'i<'s on t h e l e ft iu 
the UllllCr row is RiseiiOIH•ds mutabilis. T he 
Rissoitls n ext to it nre Haur:tkia ineoJU)Jletn 
a nd :llere linu c h e llostonaat ;nul L ironoba agnen·i . 
T h t- large shell in tht- middle is :llodulus 
m odulus, ''rith n Rissoifl • . \tte nuatu inte~ella 
and Botelloides g lomerosa on either sid e. In 
the bottom l'OW nl'e Botellohl es bassiana, 
Crenacu l um ntinutuhnn. Dal'tlauula e rrntic:a, a~ul 

l~s t en bieolor. 
[Jo:rce Allan, clel . 

known a · Clu!:)terwink~ . The common 
northern Australian .·pecies, Planaxis 
sulcatus , a thick shell with spiral ribs, 
tessellated with chocolate and white is 
a,bout an inch high, and lives gener~lly 
clust ered on rocks near t he margin of 
pools left by the tide. Some species 
adhere to mangrove roots, and dea d shells 
at'e sometimes found wa bed up in numbers 
on beaches. The . outhern species of 
Clu. terwink i. Hinea brasiliana, a smooth 
hell covered with a yellowi h epidermi::; 

and having a thiC'k outer lip ; it i les 
than an inch high, and live massed 
together in crevice: and under tones 
n ear high water mark on the ea .. tern 
Australian coast , from Queensland down 
to New Sout h Wale. . A more tropical 
sp ecie is F iss ilabia (lecollata, an elongate 
olid : bell with flattened whorl ·, pirally 

striated. 'l'he mouth has a notch in fron t 
and the apex is always broken off ; its 
colour is olivaceous with dull chestnut 
m arking, and its length a litt le le .. · t h an 
an inch. The : pecie ocC'ur. in northern 
Au ·tralia . 

There i a . mall group of t ropical sh ell. 
which belong to the genu. Jllocluhls. 

Though t.h t?-se in no wa y outwa rdly rcHcmhle 
t he wink:, their .·hell.· b eing t op- ~'> hap<'<l , 
strong a nd 1 uberculat e, with a Hharp t ootb 
on the colun1ella of the n1outll , they are 
<:la· ·ified close to tlle winks, owing t o 
anatomical r elationship. In fact n1any 
au t hor. place the genus in t h e fan1ily 
Littorinid~, but t he accepted rule now 
i to give th etn a family of their own, 
Modulid::.e. Of th ese shells ~llodulus 
rnoclulus, fr01u Queen sland, is figured in 
this article. 111 is about an inch high, 
whitish, lined with brown, and can be 
easily r ecognized b y t he previously 
men tioned t oo th on the columella . It 
lives on coral boulder s a nd stone between 
tide m ark: . 

'l'IIE Rl ' 'OIDS AND RIS OIXID ·. 

The Ri.-:oid~ are a family of : Inall 
marine : hell ·, 1n ostly of ·outhern occturen ce 
in Australia, a nd rare in t he Tropic· . 
They live chiefly on seaweed , u : pended 
b y a n1ucous thread , and large numbers 
are found together in sha llow water on 
t he weed a nd under stones. There are 
between t hirty t o fo1·ty pecie on r ecord 
from New South Wale·, and m any more 
ar e likely t o be found. The shells are 
more or less conical or elongated , with 

~ t G 
'~ ~ ~ 

T h e four sh~lls In t h e.• Cua• ronr nr~ La· , ·ilitorinn 
ln n rht' , A n n hnthron <•outabulntnm. !';('robs 
scrohic.•uhlh,r, nnd (<; JJi J,:ru s ist~hnu~. ln Ou• 
naltlfllc.• rcnv nre 1Cissnhu1 ex:tsJtern ta, lit•Ct•ro­
rissoa n ·ilfr<•cli, Nu Cnst•tin atro}nar)nlrt' n nntl 
ll issnJisis nun•c.·n~r i . ' l'h e thre(' in t)t (• huttont rcnv 
nre Cox i c.· ll n s Crint nln . l\lcP rt•hie lla s a• irntn nnd 

IC i~o~solina c.·rnssa. 
(J OYC (> Allnn, c/d. 
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In t h e Celt1:l'e i s figure cl S t h ·a ferru~·inea , and 
abo, •e it arc R i ssoinn fasci a1:a :tJHl ScnJiol :t 
aren osa. Belo' v are t n ·o c l ose r e l :ath·es. D i nla 

Juon ile :nu l Al:abn plansiauell:a. 
[Joyce Allan, <lel. 

rounded n1ouths and, gen eTally, thickened 
lips. Their colour varies from yellow to 
brown or purple. .A strong microscope 
is needed to examine the anirnal, but a 
good lens will b e found sufficien t to separate 
the many different kinds of shells. 

The Rissoinids resemble the Rissoids 
somewhat, but t h e sh ells are larger and 
stouteT, with heavier mouths, and th e 
operculum has a bla d e-like projection 
on its inner edge. They are, moreover, 
more common in th e tropics, but some 
species do occur in southern .Australian 
waters. There are no smooth sp ecies, 
all have spira.l sculpture, many with 
additional longitudina l sculpt ure as well. 
Though between twenty-five to t hirty 
different species are recorded from Queens­
land, many moTe k inds are known to occur 
there. In colour Rissoinids are con1monly 
white, but soinetimes are brown, and a 
few are banded. Both t h e R issoids and 
the Rissoinids b elong to the family 
Rissoidre. 

The family is divided into many .genera 
and species, and only a few speCies are 
figured here, but th ese are typr?a l r epre­
sentatives of their genera . The srze Tanges 
from a millimetre to a ln1ost half an inch. 

A southern species, common in New 
South Wales is Haurakia incompleta, 
a shiny shell ~ith longitudinal r ibs, and a 
thin mouth edge, and M er·eli~f!a cheilostomC!', 
also from souther11 A ust1·ahan waters, I S 
an ~longate shell, with heavy mouth and 

longitudinal and tr~nsverse ridges f?rming 
tubercles. Spiral line only mark L~ronoba 
agnewi, from all southern States, and similar 
spiral lines characterize a very elongate 
deep-water Ri. soid, Atten~tata integella, 
from the same habitat. A northern 
Australian shell, Botelloides glornerosa, is 
white with rounded mouth and fine piral~ 
on the whorls, and it ha a southern 
relative, Botelloides bassiana, which is 
slightly larger, and is white, banded with 
blui h grey . One of the prettie t of the 
southern Rissoids is a very minute brownish 
shell, Crenaculum minut~tl'Ltm, thin and 
elongate, with ·trong longitudinal rib~->, ~ 
r aised revolving ridge round each whorl, 
and a p eculiar apex, with revolving ·tri::e. 

Absen ce of any sculpture at all iH 
characteristic of a very small white 
Rissoid which occtu s in ·outhern Au:tralia. 
This specie , Darclan~tla erratica also ha~-; 
an operculum different from that of the 
true R issoids, for it has a claw on the back. 
The small Ris ·oid Estea bicolor i. · a repre­
sen tative of an important , outhern gToup 
of smooth shells with flattened ouf·er 
edges to their mouths. This partic·ular 
species is less than a quarter inch b igh , 
and is coloured brown with white band . . 
R issopsis maccoJ;i is elongate, thin, and 
faintly spirally marked, and only a m illi­
metre or so in length ; 1.~ otosetia atro­
pur·pur·ea is smaller . tm, shiny brown 
and rounded, and ordinarily .-mooth; 
and A nabathron contabulatum. is a very 
pretty little IUssoid varying from cream 
to brown or rose pink in colotu, with a 
prominent ridge round each whorl. On 
a tiny, smooth, brown Ri:. ojd, 1 'crob.s 
scrobiculatm·, there i.- a curiou: ditell-likc 
structure near the mouth , and another 
shell, Epigrus ischnus, a more elongate, 
shiny white pecie. , ha. a ·imilar oval 
mouth and no ditch. Though placed 
amongst the Ri ·oid. , L cevilitorina rnm·i(e, 
a sm all brown : hell. look.· more like a 
miniattu'e A u. tralwink than a Ri:;·oid, 
showing how much animal cbaTaC'ters 
coun t in cla · ifjcation. The Ja ·t of the 
Rissoids figured, H etero'l"issoa ?ciljrer7i, is 
very srna11, .·rnootb, gla. sy, thin. and 
transp arent. The e aB occur in :outhern 
A u ·tralian watel' . . 

Among. i the Ri. soinid.'. Rissoina 
exas7Je1·ata, a light-colotued shell. with 
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strongly marked sculpture, a heavy oval 
mouth and about three or fotu millimetres 
long, is found in Queensland, while a 
similar banded form, R. fasciata, lives in 
New South Wales. A larger one, Rissolina 
crassa, which occurs in southern Australia, 
is white, buff, pink, or purple, and is 
marked with strong longitudinal sculpture, 
and the largest of the Australian Rissoinids, 
M rerch·iella spirata, from northern 
Australia, is elongate, white to buff colour, 
and . hiny, and is important becau e it 
begins by being heavily sculptured, which 
shows on the apex of t he .·hell, and then 
becomes smooth for the greater part of its 
length. A typical specimen is a. little over 
half an inch in length. 

There i · a strongly marked l~i. soinid, 
th1·ee-quarters of an inch long, which is 
f01md in deep water in southern Australia. 

Rissoinids, l l' r esll\\'flh•r Rissoicts, unci Stu1111• 
S h e lls . In tht' ur•J•t>r ro·w, fro m lt.•H to 
right, are Obtortio lut o s u s, C ith n:a nngulut a , 
Potumot•Yrgu s r nt•t•ia• nnd Tnteu rufihtbris. In 
the lower row nre Assimineu tnsnanuicn, 
IAtiotHt limnoph,•sn, :1 yo1uag st•ecinaen of 
At•me:a, und ne~'t to it nn :ulult of At•1nt'n Y:tlilln 

with t h e :apt-x broken oft". 
[Joyce A lla n , del. 

It is more conical, brown, ea. ·ily recognized, 
and known as Stiva f err-uginea. Scaliola 
a1·enosa, from northern Australia, a delicate, 
whitish, elongate shell, is covered in a 
peculiar manner with fine sand grains, 
and two species from New South Wales, 
somewhat similar to one another, are 
Diala monile and Alaba phasianella, both 
of which are shiny and elongate, with 
brown revolving and longitudinal wavy 
lines. The former, however, has a row of 
conspicuous chocolate-coloured square 
marks on the periphery of the body whorl 
and a.bove the suture on the others. 

A northern shell whieh eolrtC:-{ down in I o 
New South Wales, Obtortio tu,tosu.<;, lnu; 
its transverse sculp t u1·e tnore conspicuonsly 
marked than its longit udina.J, and haH al.·o 
a peculiar swollen apex of variable l'$hape, 
while in this State is a lso found in deep 
water a s1naU glassy R issoinid , O'ith'tU); 
angulata, yellow-brown, especially towai'd,· 
the upper whorl . Its columella is wavy, 
and on the last o1· body whorl is a revolving 
ridge forming an angle on the peripher y. 
LiUopa limnophysa, fron1 Queensland, i. · 
a small brown shell with a n elaborate 
protoconch or apex, which lives on floating 
seaweeds, and represents the family 
Litiopidre. 

A group of little shells r esembling 
R issoids and living in brackish water 
form the families Assimineidre and 
H ydrobiidre. Beca use of their habitat, 
they are generally called Brackish-water 
Rissoids. The . representative of the~e 
families figured here are Assim·inea 
tasmanica, a brownish shell from Tasmania, 
South Australia, and New South Wales, 
belonging to t he former family, and 
Tatea 1·ujilab'ris, a smoot h brown specie. 
from eastern Australia , and Potamopy'rgus 
'rupp ice, small and yellowish brown, the 
last two belonging to t he family 
Hydrobiidre. A little shell formerly called 
Assiminea g1·anum from W estern Australia 
has an animal entirely differen t from the 
eastern Australian Assiminea ; i t i. ra lied 
H ydr-ococcus gran~fo·rmis . 

ST U iVI:P SHEL LS . 

Stump shells are a peculiar group of 
shells forming t he family Acn1eidre, which 
live above high water m ark, in amongst 
sand and grass, throughout Australia 
and the South Pacific. When young the 
shells are smooth, elongate, and ·hiny, 
but when adult they become longitudinally 
sculptured, and have their apices broken 
off, giving the shells a stumped appeara.nce, 
hence . the popular na1ne. Two repre­
sentatives are figm·ed he1·e, .Acmea 'I alida 
a brownish species from Queensland witl~ 

. ' a young speCimen near it, and Co:riella 
striatula, a very pretty red, elong<'l t;e shell 
from Western Australia . The family 
Acmeidre . was ~nown foruwrl y <is 
Truncatelhdre, owmg 110 t he t t' UtH'at.t~ 
r.;lwpe of t he adult shells . 
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Law and Order Among the Australian Aborigines 

B y ELsm Bn.aMELL, ~LA., Dip.Ed. 

IN the quest fo r t he factor s t hat make 
~o1· t he 1~1~intenance of law and order 
111 abo1·Ig1J1al eommunit ies, we find 

oursel ves regard ing w ith interest pheno­
mena which on t he su rface do n ot appea r 

jncut·s t he se,·m·e t ensure of his fellows, 
and t his is far-1·ea ching enough in its 
effects to keep him mor e 01· less amenn ble 
to c·nstom. The si mple law of ~h·e ' <1 1Hl 
i a ke keeps the mechanil-im in working 

to have mncl1 legal 
signHi cance, b u t 
which, upon an a lysis, 
show that t hey play 
an important part in 
the smooth r u nning 
of public a ffairs. 
Kinship t ies, for 'i n­
stance a r e of im­
mense importa nce in 
the conduct of a ll 
social, econ omic and 
religious matter s . A 
man's mode of he­
haYiour towar d!-; hi s 
fellows is not left to 
in dividual whims, 
nor guided by per­
sonal likes and clis­
likes, but is based on 
traditional patterns 
that have been f ol ­
lowed t hrough th e 
ages. The ld nsh ip 
circle is so wide t hat 
it includes n ot only 
an individual 's own 
family an d clan, but 

Tit(• aut1a o ri t y ·in n loen l g ·rou,,, :and i n a tri h (•, is Yf'St('d i u 1h t• old :nul 
t•xJ•eriencetl ua e u, "' ' h o uaeet i n i n forua al cou n c il. 'l' h f' ;o' o r J.;":u •i z(' lri h n l 
~ntiLeriugs f o r t r <Hl e a ncl eer e nH)ll "i :a l . 1u·~·ot.i :ate for JIC<H'c and w ar. :uul 
Ju a i n t ai n IR \'\' :nul ortle r. 'l'h esc •u e n la •l ouA' to O H' l'nA"a ri u , ·i n ( r j h t', 

1\: imhe rl t•ys. W f' s t eru A u s tralia. 
[Pho to.-Pt·of. A. P. Elkin. By cou r tesy of .. Lu .s/nt/ian :.Valioual R c>se(l rch 

Comwil. Copyl' ight r esen·ed.] 

all t hose conn ect ed by n1 arriage, includ­
ing the whole of t heir fa miUes, and, 
lastly, a ny ot her s wi t h. whom he can 
establish a link of some kin d. Towards 
each one of these peop le he is r equi red 
to adopt a p ar t icula r a ttitu de that is 
prescribed by cu~tom. S u ch obligatio ns 
are mut ua l, everyone h as h is place in tl1e 
scheme. If a ma n ·will not play bis pall:t, 
he becomes an o utcast and soon finds t hat 
if .he is to join in comm unity life nt a ll 
he must ue p1·epared to gi ve as well as t o 
receive. A ln·each of socia l etiquette 

orde1·. B;y being Jaw-abiding an cl ac·(·('dinl-{ 
to t he demnnch~ of ihe soda! eode, an 
in d i,·idmt l m<1y ]jve a life of ('Ontentment 
nn houbled by an nneaH,V con~C'ieuf'e-a 
boon uot lmtoH sideJ·ed by the pntden1. 

'l'JIE POWER OF T TT E ELDERS. 

'f he g ucudian .: of th€' t1·ibal mon1L· are 
the el d<'u' . Iudeed. the XHli e11t featnl'e of 
xo<:ial Ol'ga11ization 1n Aust1·alia i: tbe 
]H·ominente takeu lrv the eldel' men of 
the commnnlty in ab matter s of public 
]mpol'tante. 'l'hey meet in iufotmal conn-
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. \m o n g man y aborigi n :t J tribe s it is c nstouaary f or th e disp u t ing · Jt:trti £•:-> to m e t•t 
11t nn liJIJWinted S JWt :and in fo rm:tl fiJ:.·h t s t•CHt• tht'il' A'ri e , ·nn t•es. H e rt• some D:al ~· 
ltivt'r n:ath ·es :awn H t h e couuau•n (•ement of a fi g h t in whh•lt t h t• :u.:;A'ri t•,· t•cl Jt:arty 

h OJICs to r e , ·c u g e t h <> :tbtluction of somt> of i ts ,,·omt•n. 
[Photo.- 11'. E. H. Stanne~·. By courtesy or Jl llst?·cd1cm ::-.ratio11al R esea1·ch Co11ncil. 

Copyright t·eserved. J 

til a\\'HY f t·om the women mlCl t he 
lHiinitiHtecl. Age is not, howe,·er, t he 
only qna iHi<·ntion foe mrmhersh ip. A 
man 11111~t. of com·se, he of matln e years 
nud he fnlly hlithltecl, hnt a p:Ht of 
eloqne1we. know leclgt1 of h·ibal lOJ '("\ Bkill 
in lllao·k or fi<~"htintr <1nalHies may win 

~ ~ ~ ' . 
him H pl<1('e amongHt t lle l earleN; of t he 
<·oJnmmlity. (heat cl<>ffli·euc-e is p <1 id io 
thP elcle1·H fm· t hril· 1mpel'iot kno wle dg-e 
<llld wi~<lom: ce1·ta ill c-o,·eted food~ c-·n·e 
1·e:.;ened f01· t lwil· ('OJIHumpt ion n lo11 e. 

' r ile a~xemhl :v of eldets eon tetll ~ it~"elf 
witlt all C"Oil111l tma l IDc1ttets. both e:dPn H11 
Rnd intt•J'lletl. Exte1·nal ;.lffa irH ill(·]nne 
t ela t ioJIR l>et\\·een g1·on p:-;, Sllth <:1!'5 nego1i<1· 
tio11x fo1· peate o1· w;u, t he set1lil1g- of 
quanelH with en· with out bloocl~h ed, ton · 
dud of ttade. teceptiou of \i R itm·~ and 
t l1e attitndP to be adopted towal'ClH llOll · 

tJ·illeRmen. \Yith I·eg·at·d to inte1·mtl 
Hffai1·s. the conntil ded<les when and 
whe1·fl tLe c-a mp is to ue shifted. dit·ects 
a ll <'ei·e111onies, allots win~s, and m<-tiu­
tainR soda l harmou y . It i s th iR latter 

dnt.v in wh i eh \\"(' a 1·e ('bieft y in t Pt·rste<l . 
l\linor d i R]mte~ nre left to ue sett lefl by 
the i n diYid na Is c·on<·ei·ne cl, bnt r iolC'n t 
qnarrels, whith I'Psnlt in He1·iom; physical 
injn r·y or h omicide. ~n·e g1·c-n·e enongh to 
he ta k<\n in h e:1 ncl by ihe e lch-'I·x, ctud ihe 
djHpnta n ts a 1·e obli ged i o abide by their 
detision. The cnse is xhtted f01· hoih Rides. 
~:m d nnle~H t lu• offe11det· tllll sho"· thct t 
hi ~ aeti ou w<t s jnHtified, ll (_) mn~t mnke 
c:q>icltion in the <·n s tonw1·y manner. 

('HLi\lE IX .\.:\" ~Ul()){}(;J:\.\L ('(L\JM l "XTTY . 

The ul>m·h!,'ine mnkex n dixtindion 
' 

l>etwl'en <·J·irni nnl <llHl t i ,·il htw i.e., 
l><?twee11 mixdPe d s w hi <· h <ne eoHsi<lC:ln•d to 
be offe11teH ctgc-lin x1 so<·i ety ;1s H who](' :tllll 
t hos<' w h ith h ;u·m onl y 1hP in<li,· idual. 
Co ruJHned w i t h c h ·i l i zed j tll·ixpl'tHlcnee, 
I d~ eod e petmit!'; of few<·r public bnt a 
g r e<tte r nnmbe1· of JH·i,·ct te o iTt' n t·e:-:. ' l'o 
hint a <Time mean :-; hl <1ck mn g i<:, im·t'st nt· 
a ln·ea eh of t il e m ;1tTi<l~·p la ws, and till' 
l't' \'e<:tling of SiH'l'l'<l Rf'<" I"P't x. ' l' l w~e :trP the 
most ~P t·im ts oiTPnep~ 1 h;l 1 <·n n hP <·om· 
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mittrd. <l iHl 111 ih (• 
old dn y:-; a JH' I ':-;oll 

gn i It~· o f Ollt' o f tl1Pm 
l-'l!f'l't•red ilw <' X t l'<'llH' 
penalty d t•n th . 

'l'hr p 1·a <-t i <"<' of 
magi<- w i I h <' ' · i I m ­
tent, whet h<' l' i1 liP 
10 ('l1('011lJ><lSS si<-k­
li('~S or drntlt . <•x<·it<>s 
g<> 11 (' !'ell i 11 < 1 i g 11 <1 1 i o 11, 
<111 cl is 1111 i n T s ; tll y 
c·o rHlrmn rfl. 'I' lt <' 
me<lit-ille m;ln lH<lY 

hP ('li('Olll '<l g<•d i 0 lJ :-;(' 

hi ~ sk ill <l gains( ;t 

hostile g1·oup. hu t 
uot <lg<t i 11st <l fc llo\\· 
t lamml<lll. 'rh <> <li s­
<·o,·eJ·y of n 111<11 i<"iotls 
sOJT(1 l' <:' J' . who <l i J·<•<"t s 
his ] JOWe J·s nga i nst 
hi~ fC'] lows. <1 !'on se . .; 
sn eh feal' nnd IHIITOI' 
t ltHt 1JJP ('O llllll lll!it y 

~wldom prt·nt ii ... h im 
long 1o outlh·e his 

A sr-rin~· nf n at h ·t•s f run1 north-t•a:ool .\ r nht•m L:1111l t' lll('r;.:t•,.. frum t ht• 
hu s h bt•n"t UJH HI ;uc t' .'\:ll l'Cii( i uu ut' rt•, ·t·n;.: ('. \\'arfar.-. >~ham ur ,..t· riuu .... 
i s 1.- H~t•st· Jlt•otllt- t ht• mus t s;.Ci :oo fn (•tnr:>· " ·a:-· nf S('ftlin;.: th f' ir «tu:• rrt•h·: 
th l' otft• nch•d ~rO UJI chw:oo ntlt rt•!'I C until it s lhir>~ t fc11· 't• n;.:~·a u t•t• i>~ 

«lnt•n t• ht· cl. 

r idim . ~o t in f't·<> -
[ l'ho lo.- H ' . L l oy(£ ~(/(I I'IICI'. u~· ('Oll l'l t·s.v or "u stra lia n .\'a/ioual l hscun·ll 

Coltll ci l. < ' o mTigh t t· C'~cn·Nl.l 

quently he is C'n ti<"ed 
1o some lonely spoi <ll Hl is put to dec-1tll 
hy the a!!<'111 s of 1 II C' <·t•ntJ'<ll n u tho1·ity. . ' . 

\\"j1l1 J·eg;n ·d to iH <"est or uni<Hls 
l>eh\'P€'11 per·sons for·hid<lt>l:l to ea c·h othPl' 
h~- the so <.:in I ('OdC', ther e exists ~1 ,·et·y 
stl'i11gent ]H·ohihii io11 ng<liu:..;t nuu·riHge of 
close k in .. An illi<.: it lll<U'l'i<lgC' i · not <lll 

ofl'en('t> t hai <·<~n be easi lY atoned fm· mHl 
fOJ·got1<•n; i t is <111 <1<"1 <l ~s<• t ·,· ing of moral 
l'ep•·ohation ancl <:<l ll s fm·th th e stron g-est 
fepli ngs of l'('j>lllsion <llHl disgn.· t . ~o 
honor-s1J·id~cn <ll't.. 1 h e 11rem hPr!-; o f th e 
<·ommH td1y upo11 dil-\<'OH'J·y of an i rregu­
lnJ· nnion 1 h<tt 1 he t>Xt'<'llt iou of t h l:-' gnilty 
tonple i l-\ <·oHsidt•!·N1 to lw th e j u st <111(1 

p1·ope1· pennl iy. 

llomidde. o r· the 1akiu g of hnmau )ifp, 

<l oe!-; 11 0t J·<·<·<•i\'(' t lw mm·<ll con d emllll tioll 
<l<'('OJ·<le<l i11 Olll' own l-\ociPty. To t lw 
abot·iginc th(• <lti of' s l<t y ing a hnrnan 
being i x uo1 <Ill ('\·jl thing in itself. Oen ­
ei·HIIy it i ~-; r<')I J'<'ht•!l s i I> I <• <l lld deser v i ng 
of p11ni!.;hme n1 only if th e Yi<:tim i ~ a 
memhe1· of the honw g r·onp. ot· if i t l.H·ings 

1r·oul>l <' frolll out s i<l<· upon 1 hr llltll ·cl(IJ 'I 'I'· .., 

kin j,, thP for·Jll of n dr m c-nHl for· ! ·ot ll 

JH-'n:-;a1ion . . \dually il i:-; 1he i<l Pniil y of 
1 ]1 (' llllll'd('I'Pd )I P I'SO II Hllcl hi :-; SO<' i ill 

r elc-ltionship 1o thc· mm·ckt·cJ· tlwt c·otllll. 

'l'h li s lr o !ll i <"idP i s rrga n iPtl f r om I \\' o 
<1 if'f'<' J'(' Il ( <lll g' l<•:-;. ;-l(· ('OI'<l i llg' <H 1lrP \ i1·1 j Il l 
is a llH'lllht• r· o f th t• <'Olll l ll lllli ty o t· ;ll: ;tliPll. 
J n t IH• fo J·uw r· t·c-ts <' . tlrP mu rcleJ·rt· maY not 
hp sltlill for· t h<• det><l benntse lrb dc•:llll 
\\·o nlclnt l' lll f u rtlt <"' l' in jm·y to tlw !!l'OII)l: 

in 1h e l;tt t <• r· in :-;1 ;-IJ I<'t'. Iris ad is n•!!<tl'!lt·d 
~w i 1 h indiffP t'P II <·e, p <• r·h;tps eH'll \\i(lt 
H p))J'O\·nl hy his own frjends. 1ltoll!.!lt h1• 
1·nns 1 hP 1·i:-; k of d P<ll h <lt 1lu• hands of 
hi s \' icii lll 'l-\ i'\)'lll )Hlt ltiZPI'S . 

FO lD I S <W l 'l' :\'I. ' I 1.\1 ~:XT . 

'1, 11<' bl ood r·t•n•ngc• CXJwdi t ion is. <I 
<·u st 0111 o f wh ic·h \\' l' l l<l \'(' c-lll lrr;.ll·d . )."pvc•r-
1 h(' )pss, it s r· c•nl 11 <1 1111'<' is oft t•n llll !-;l llHlt•r­
s toocl. ~onw o l>se r·n.•1·s ha' e empl l<tHbwd 
th t• \Yild l-i<lYtlgPr y o f Hl10J·igiw1l jus t i(·(• 
l )(' <'~ttr :-;c i IH•v h;J ,.e :-;('(' 11 on h- the H<'l of . . 
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' l' IH•r-p ;11"(>. IIIJW 
... 

Jn th t• old da ~·l'! Oat• J( nrn:t i u f s o u t h-e ast ,\nl'lt rn l in :1'\'t· n~t·d :t d t> 01 t h 
h~· hl :ec·k m:t~i t• h :'l· t•tu n ttd li u ,:: t h e sort'er .. r t o t'Oi t't' t h t• S JICH r l'! o f th e 
d e :ul 1110111 's r(•l a tiYt'S, T h <' so r t·<' r e r mi~h t b e kil h•cl •• n tri~h t, hu t uftt>n. 
II(HIII st•t• iu~ him s nrt.• l ;o· n ·o u tulecl. his k i n snt e n rnn tu his a ss ist:u u •t.• 

l'H't·. Jps:-; violc•11l 
f'01·m~ of r<>tnli ;.t lioll 
th<Jll tlli:lt of hlood 
I·erell~P. On e i ~ t h!• 
~xpiatory onlc~1l. Jn 
11 0 l' t h QlH-'<'llH lttli(J 

t he enlptit might 
o ffe1· him se lf rolnn­
tn l'i I Y fm· t lw penalty 
due.· lle me~y ha,·e to 
Hnl>mH 1 o a blow on 
t h e h 0 a cl f ot· 
phih11Hlel'i11g with 
all Oil let· lii Hll 's wife, 
or u llo"· t he i ujnre<l 
J)e t·~on 1o ~t l'ik P him 
011 1 h~ m on t h for 
slnuder ons uttPr ­
an ce~ . or a~a in lw 
may lHlYe to f;lC'e a 
pa1:ty of armed men 

:11111 ~ t ntl ll t.>cl th e nue faua I t'tl lll h n t. 
fl otc itt. and, llimRclf nn-

,·e ngP<llH'l' nncl tliHler:-;l and noth ing of 
" -hat l i es <lt the bad.: of t hr cleNl. 'Ph ey 
;u·e un;nnl1'<' t hn t t hp <1 ,·enger i~ acting 
f01·. <l tHl with thf' tonxelll of the tom-
11ll l llily :tx a w hole. I t i ' not a ·w i ld ad 
0 r I'('Y<'llgt• ('CII'I'ie<l Oll t l>y a LulJf-('l't-1zed 
tn-'n1n t·P. 1>11 1 i s a r eg11l a tPd p t·ocedu te of 
ot·gan izr<l vengen n<·<• . A ny man m ight lw 
<·allt•d upo11 to take !'> IIC' h a n)le, \Yh icll 
depPlHlx llp0 11 hi x <lPgrcr of l'Piati onship 
to tlw i njn1·r<l pe1·sot1. rl'he neat·eRt m<-ll e 
t·ehliin' hea l'~ the mHjor part of t h e 
l'('spoll~ihil i ty. e:lnd it ix she:ued by otllCr 
c- lo~e J·pln t h·e."' nncl l't·ieiJd:..;. The duty 
<:anno t be nn>i<led uncler penalty of 
S('\'t' t·e <· t·i t ic::i xm hy i he l'<'~t of the <:om­
nnlttity. Hhon ld the father of a youllg 
boy lw kil led a nd uo one be ct\·ailahle to 
n,·en gt~ the mut·clt•t·, then. w hen he attain!-! 
~·e;tt·s or d is(' t·c1 ion and st1·ength. hP is 
expedecl to l><' r·form th i s d nt:v. ~Io 1·t' · 
m·et·. ht> iH rt-"ntin<le<l of h i s obligatjon by 
the (' l flt-' t·x, who ~HP t he instigator·s of 
tn;1ny <l J't'\'<' ll g't> exp!•ditioJJ. In t h e l igh t 
of 1 hel-'e f<l <.:t~. one ('<I ll nndt>J·shmd t h <' 
l'(>Hson fo t· tlw <l p p;n ·<• nil),. \\· ilfn I k i ll i n~s 
among;.;t tl1e na t i \'C.'H o f X orth A nsha 1 ia, 
whkh ;ne 1't-'pol'ted i n t he n Pw spc.qw t·!-; 
from time 1 o 1 i nw. 

[.\ftc r· J!. 1\'. 

a t·med, ha ,·p tu dodf!e 
t il t• \\'t>a pon:-; htu·Jecl at. him. 'rhi~ onle<ll 
Hhl\' hl:-;t ft· om ~l fe"· min n tt>s to a <"ouple 
o f' ·hont·s ( i n t he lntt.er C'a~e he nu1y he 
pt·o,·icl<•d " ·it h n shield), a n d it c·omes ~o 
nn <'11 <1 w he n hiH atfa<:kc t·H dec·i cle that h1s 
j n.im·ir:-; ;u ·e com me nNtu·a t e wii h his 
o IT e n <·c•. 

..:\ mong t h<:' Ku 1· n;.~ i of sonth -e.ud e 1·11 

\ ' i <'lo t·i:t th e <"n l pri 1 wa . ~tt times; 
<H·<·<.lll l J> Hil i<'d l>y his wi fe, :H·nwd with he t· 
d i o·o· incr-~ fi<'k t o w<n·cl off some of the n~ ~ , 
mi ~sil<•s <1it·P<'1ed nt he1· husband. who W<lR 

~n hjedt"'<l to n ~howet of !':.penl'~ until <li~­
n bl ed o 1· 1r·ansfixe d. ~omet inws l11 ~ 
sympal h bw1·x th o11p:hi he had been too 
ltm·sh ly l t·t'<l ft>d a n d j oined in the fnl)' · 
. \ g<'ll<' t'<l l tn f>l~p th en took pl<H.'<.', <111cl 
h o 1lt p m · I iPs. with mu<'h shout ing <111<1 
g<.'~ti<·u lat i ng, <.' x pen ded thei t· mtg ry 1'<.·~1 -
i ll ~s . • \ 1 l<.>ng1 h they patehed np t lH'tt· 
g t·i<·,·n ll ('<'H H 11!1 ,,·pn t ofi 1 o their own 
('Cl lllJ H-l. 

' l'h<' \\'Olll l' n , t oo. ,,· i t h t h ei 1· <ligging­
f.\ iic-1~:-;. :·w ill <' th l' i t· <l if'l'er·en te!-; h:r dnels. 
I11 11 <> 1'1 h (l llN'ns ln rL<l the o tw · i 11 the 
\\TOIIg h nd <tl 1 illH'H to ::-t<lnrl ;I!Hl ~ uff(' t' 
Jn("l' k ly t h p ti t ·~t hl o\\', w lt i ('h 1101 ill I'I'<.'­
CJil t->111 ly wa~ !"O s('\'e:>n• ns to ~ tun lwr :1nd 
<' I HI t lw q ll<t tTP I ;t 1 on<·<>. 
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10.:'1'.\ L U.'l'lO X .\ "'J 0 l'\(:~'1' 

'l' lii•J :\ll ' I{X(:tx. 

rrhC' )lm·n~in of 
Hor·lh-ea::;;t _\ J·Jt hem 
L<lll cl g 1 , . <' I' o n 1· 

l'C'<tsons fo1· j nst 1-
finblC' reh1lin t ion by 
fi~ht i ~~~- 'r hese ~n·e 
<1 e a t h <·au s<'<l h~T 
hi:H'k lll<lg'i<-. \\' 1'011~­
ful killin~. 1 he Riea l ­
in~ of wome n, <HHl 

1 he lookiltg npon 
1 otem i c o b j C? (' t H 

llJHler illl!)l'O]H?l ' <:il'· 
c· unu.;tantes. T h e 
fi~htiug i~ not a 
hnphazard hn~ines~. 
hut is coll du t tc<l i n 
OIIP of i hP 1rndi­
tional W<l,YK here 
t'llnmei·ated. ( 1 ) The 
blood 1·en?n~e eX})Ccli-

, · . \. (liggi ng-~t i ck cl uel h e h·n~en t " ·u " ·o m e n uf n u rC h -e:.st Q.n ('t'n s lnnd. 
(ion , ~whirh i~ a [Phol o.- 11'. E . Roth. 

<len<ll~· p1·oced tu·e, i s 
('Hniecl out by stealth (1JH1 often at night. 
(~) As a 1·csnlt of 1·egionnl antagoni~m · 
t lwrr may o<·<·m· at I·<u-e inten·als the 
pitehecl bat11<•, whid1 follo\\·~ a long scl'i es 
of killing!:;, wherehy <'<1th ~ i de has been 
worked up io nn a lmost hysi<:>l'ieal pii<'h 
of ent11ity. 'l'he slt01·t nnd deadly spem·~ 
at·e nsed. and 1 h e1·e ;::n·e many easna 11 iPs. 
(:~) "\Yithitt 1lw huge c·H mps of th e 
Mnt·n~iu qwnJ•eiH o<:eln Ting o,·e1· snth 
ma1ter s flf.i ;-l<lnlte1·y 0 1· imml t Hl'C 110t ill · 
fJ·c•qltl'llt. T hey m·e ReHled by means of 
n g-ene1·al ln·nw] chal·<H·tet·ized by mueh 
noise ancl sham figh t ing in which the 
women join. Li 1 tle sel'iom.; h cu·m i~ don<>, 
fllld wJten t he h e<lt of t he it· <:>motions too 1 ~ 
ihe comhatan i !-l wiihdnn\'. (4) The ~tea l ­
ing- of a woman me1y be followed by a 
fig'ht of a <·Pt'l'monia l n;-1h11·e, wh i c·h i ~ 
<·ondueted ac·<·ol'<ling to a l't><'ognized pl'O· 

<·<' clm·e; it ta k C'~ the for·m of a gene1·nl 
l>t e1iminary d nel , i 11 whi<"h a ll memh<.>t·s 
of the dispn 1 i ng p~u·tJ e!-; lllHY taken pm· I, 
and t hen a pm·t ia l ot·dea l , in whic·h the 
(·u lprit-the c·a nse of t lw 1 J'OU hle-is rom ­
JWiled to fac·e t he spea1·~ of 1ho~e whom 
hP ha~-; m ost HPI'ions ly offended. 'L'he 
la tt()l' gmdun l ly dnn<·(: i n t ow<u ·ds him , 

nncl finally stab him in the thigh-a. ign 
tllat h i~ cn·deal is 11ow at an end <llHl the 
qnar1·el i ~ finis hed. 1'h l' inter·esti ng point 
n bout iht>se ·ham c·eJ·emoni;ll lights is 
t hat thry act as a snfety val re to the 
pent-np rmotions or the hostile gr·onps. 
Th e }Hl J'ti C'ipants ga in mn ch sn1 isfad ion 
thereh-om, and fo1· :ome time <l f1('t'\\':udr;; 
act with toleran<·P, e,·en fri<)IHllirwss, 
townr·ds 1 h ei r' fotnwr foe . . 

Pl ' llLH' OPIXlOX .\~1) Hl'PI-~ IC\.\ ' I'I'IL\1, 

It ha s been fr·cqnentl~ notecl hy 
obseJ·,·e,·s t hat the nnth·e en1et·1Hins a 
lh·e ly d islike of ht·ing-ing npon hirnself 
ihe J· i di<·nl e nnd !-:i tm·n o( hiH fellows. 'Ph t> 
" ·onlcl-lw edl-cloet·, then, has 1o rnn this 
1·isk ns well as t h<11 of ph_y.·ic·nl punish· 
ment. Tt is iuedtr1hlP npon the clis<·orerY 
of the i cl e n1 i ty of a 1 h i e f that 11 e is m n de 
ihe hnit of ::1rh'e1·se ~otia l c·omnwnt ; the 
·neers <l!H1 jnsnlt~ d il·ected <:lt h im plate 
him jn nn lllH'n,·inble po.-ition. Life jn 
a sm<lll c·mllmnnity is nnbe<u-ahh• if nll a 
man's fellows are against him, and in 
Anstt·;ll in it is no1 pos~;ihle to go off io 
anoihet• p:ll't of 1he c·ountJ'Y and ~tar1 li fe 
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ahesh, for shangers m·e uniYet·sall:v mh~­
trns1ed and <u·e nowllere given an 
unreserved wekome. Ilenc:e t he cl'iminal 
cannot escape social cemnu·e; it mny l>e 
so lJittN· a~ to <:<'In se hi Ill willingly to 
make amends. It is evident. t lwn. that 
publi<' opinion acts a~-; a st1·ong deteneut 
to '\\TOng-doing. 

E\·e11 jf l>y some lucky thance the 
<..'l'imina 1 ha~ en1ded dPtection l>y lli s 
fello,vs and pnuil:;hment at their haudR, 
J1 e may .·till ha ,.e to fa<'e the w1·ath of 
Hnpe1·m1tnt·al po"·ers. It is be]jeyed that 
,·iolation of <-l sb·i<.:t taboo. such as speec·h 
bet weeu a man and 11 is mothel'-in-law, Ol' 

the e<-ltiug of a forl>id<.le11 totemic food 
is followed automatically l>y some 
p:u·ticulal'ly unpleasant penalty. It might 
be prematlue greynes:, :kin dh;ea ·e or a 
uop of pa infnl boils, bnt it js an llllaYoid­
al>le aftermath of an ill-considered act. 
Then, ag..tin, the i11jm·ed person may 
suspect t he iclenti ty of one who ha!-3 

F'1·om thjs bt·ief . m·vey of ilw lnw u( 
t he abOJ·iginP it will l>e :-;eeu that he h;-l: 
ample l'easons for being law-abidiug. 
''Phe1·e iR no ch;.wce to plead iguot·an<·P of 
t he l::tw, betaust> evet·y individual fl-om 
h<lbyhood onwal'{h; il-\ haiued in con·ec·t 
!SOtia 1 be ha dom·-the young boys by the 
old men and the gi1·Js by the old womE:>u. 
Contac·t with his fe ll owk eonfit·mR the 
les~ons of the elde1·s, and t0ac:hes the 
youth what society reqnh·es of him. Fe<n 
of physical punishment, social eens1ue 
<:Uld supe1·nat1u·al might, <·ombine to fo1·m 
a sel'ious wa1·ning to t he potential ''Tong­
doet·. The system may be nucodified and 
undignified, but it is extremely effe<:tiYe 
\\'ithin its own svhet·e and answet·s the 
1wech; of the sotiety it se1·res Sllllll'isingly 
well. 

Review 

RATTLE FRONTS OF OUTBACK. By .Francis 
Birtles. (Angus and Robertson, Ltd., 
Sydney, 1935.) Crown 8vo., pp. ~89. 
Price 6 ·. 

Few names are better known to 
Australians than that of I~'rancis Birtles. 
An intrepid and resourceful traveller and 
exploTer, he has battled successfully with 
hunger and thirst, wild animals, trackless 
wastes, and icy mountains, and in this 
autobiography he l:ihows that, in the words 
of the psalmist, be also has the pen of 
a ready writer. 

Birtles has had a varied career and 
ma,ny exciting experiences. He has been an 
apprentice on a windjammer, a private 
in the Boer War, a police t.rooper in 
Zululand, and an overland traveller by 
bicycle, car and aeroplane. He has 
tra.versed the .Au ·tralian continent from 
Perth to Sydney, and from Adelaide to 
Darwin, and has made other toilsome and 
perilouR journeys in the .AustTalian 
ou tbaek. His greate._ t acbievemen t, 

however, and that which is perhaps the 
most interesting in the telling, was his 
journey by caT (the " Sun downer ", now 
in a Canberra n1usetu11) frmu England to 
Australia, by way of the Balkans, 
Palestine, India, Penang, thence to Darwin 
and onwards. Apa.r t from road difficulties, 
which were many and variou::;, the narrative 
of this journey includes such incidents 
as an encounter with a prO\'Vling tiger, 
which pa.dded round close to Bh·tles' 
net-Rhrouded head, a meal of boiled 
monkey, and a night spent in a m.ud hut 
in company with a collection of goats and 
a.n unfriendly wolf dog, who seemed to 
regard the stra.ngel' as a new kind of go c.\ t. 

Readers will rejoice that the author, 
after many moving accidents by flood and 
field, has in the end, thank · to a g·o ld 
discovery in Arnhem La.nd, won 
independence and even wealth. But t.he 
wandedust is in his blood, a.nd Lhe saga 
concludes : " And a ll t.be while I :-uu 
plannjng to go ba,ck '' . 

( ' . _\ . 
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Spiders and Fish 
By KEI'I'H C. :JlcKEO\YN. 

---~ 

-· 

\ 
/~ 

!'O t1 ide r, )lrob:a bl y Oolvuu·des. a tia~kin~.:; a uliuuo"·· T h t• illusir:•tion ·w:1s J're)l:·•n•ll front 
a sketch b ~· Professor E . '1'. S tlriug, au C;\' e " ·itne ss of the hnJ'J'etlin ~. 

ANY connection between spi<let s RIHl 
fish ma.y S<'em to be 1·emote, but 
the fact that fi sh do fall a prey 

to the ma ke1·s of webs is one of th e 
l>ywa.yH of Natlu·e t hat i s but little 
known 1o the m ajodty of tho~e who take 
even a wide intei·eRt in natu r e study. 
The subject Ju-1s come nndet· rli~cttssimt 
in n u·ions qw-H·te J· ~::; from ti me to time, 
bu t intet·es t h as lwen J·eJte wed by t h e 
publitation in th e South A wdralian 
Natw·a f·i ... ;t fm· .Jnly, 19H5, of a note by 
)h. Alfred E . vVadey descl'ihing- the 
ea1)tm·p of iwo r eel goldfish , i n thp fish 
ponds at his home nRar A dehtide by 
f:;p iden; identified by t he h1 1e Jh. R. 11. 
l'nllein<• as belonging to tlw g<'nns 
Dolonwde-'S. In an avpendt'(l note by )lr. 
II. ~I. H a le, Dil·ec-tot· of t ile South A us· 
halian MnsPnm, he giv<.•s fn rtlwr· i nfonna­
tion, and :-;tatex thn t o11ly two oth e t· <:clses 
of Rpider~ desh ·oyiug ii s h seem i o ha ,.e 

[After Dr. McCoo7~. 

heeu I·e<:orded, boih of \\'hieh are 
~\mel'ic:an . 

Th e de~huttion of fish by Rpi <ler~ is 
HOt, h o we r e t·, Sl.H:h a rery tm·e O(·c:nnen<'e. 
Sen~nl l spC'eim("ll R of fish, togC'tber with 
the i 1· s pj <1 c r de~ 11·oye ~-~. ;u-e p ,-e~<· 1·vecl i 11 

t he AnshnliRn ) ln senm <·olle<"tiou. one of 
whidl, a gold c· .. up p l·e!'\Pntecl by ) f r:-;srH. 
Cnl\donl and FlPm i11g, is HhO\\'ll in 1hr 
illn si1·a1ion t·e1u·ocluc<'C1 hen•. The 1il-llt 
measures :-~~ intlws in leugth, and hil.' 

bePn llR J·tia1Jy eaten hy the :-;pidr1·, whic·h 
W<ls fonnnded to llw )Jn~eum \\·ith i t. 

D olo111 r>de8 facf'f U8) <-l hng<•. long-Jegg<•cl 
spid <:' t of <1 gene1·al ln·own c-olom·, is to he 
seen fHil'ly fr-e<plClJtly resting- on 1hr 
Rm·f<l te of cH]m pools on the l'in•r and 
<TePks at .. .:\ udJey. in Xatioual J'nrk. On 
sen->J·<l l oc('as1ons T hcwe witn<>ssed the 
t<l ptm·e not only of small .fish. bnt all'\o of 
t<ldpoles, by tbe::w spide1·s. Th<" method 
l.>y wh.itb they <·cl phH'c thei1· JH'f'~" :o<C'rms 
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·' ;.:old t•a rp "iCh th(• s t•id t'r ( OolumNI~s 
s t•·) w hi<·lt has kill<-d and fl;t rtia ll~· eaten it. 
.\. st•<-<·im<-n frum 1 h e ;\Just' u m colle<-tiuu. 
T h e fi,..h i s Ch n•<- nnd :t half i n ('h es in 

l t' II~C h . 
[Photo.-0. C. Cl ut tott. 

to be ~omewhn t n: follow .· : The s:pidrr 
re ts mot i o nic~~ n pon 1 he .-urfac-e lilm of 
the w~ltct· with its long legs widt')ly ~·qn·ead 
to bno.v i t up, bn ( Home anchorage i s 
ns na}Jy Jn·or icl('d by (hn hind leo·s which . • \. b ' 

gt·ip !ht' h<lll k m· t hr <'dge of somr COll-
r en ien1ly projec·l i ng l'Ork overhan g ing the 
pool. 'l' lw spi<lPt· mny t·emain motion less 
folJ· hom·.-, but 1<•1 sonw nnwal'y little fish 
s\\· im d ose br twnth H. and in an instan t 
the spid<'I' plnng<•x hr ncath t he ~nrfaC'e of 
t he ,,·a tel', <lllcl gt·ipping the fi sh in a close 
emht·<H'(' wi1h nil its legx, hurie.- its fangs 
d~ep i •.1 i 1 s hocl~-. The fish st1·nggle 
~nlclly 111 nn nna nti ling eff01·1 to dislod ge 
1ts attatl~ ct·, hn t in a f<>w second:.; it 
s1ruggl<'~ he<·omp W<'H ket· and \\·eaker. and 
onally ('('<1~(3 : t lwn 1 he spider drag: j ts 
\' i <:tim on to thr bnnk. nnd. without d elay 
pr oeee<l s to Pn t i t. ~ 

It ha~ ))pc•n <·onlrrHlccl that the spid er.!':, 
lh·ing on ly on thr jniees of their prey, 
caiJIIOt "eat" th e li~h lmt in all the 

' exampl eH J hct ve Px:nn i ued , eonsidel'able 
mutiln1iotr hH :-; he<•n <lpp;.Hent . In an 
acconu t of 11w f('<'cli ng proces!-i of n. 
spider, 1he vi<'lim b(\iug n lizar·d, Dr. E. 
" 'arren explain~ t he ma t{(•!' f11ll:V: 

While the chewing action was proceeding a 
copious fluid was spread O\'er the tissues of 

the p rey. The fluid was cJPar and s ligltlly 
yellowish in colou1·, and seemed to have• the 
consistency of thin syrup. It gushed out of 
the mouth in such volume that I noticed a 
good sized d I'OP run over the s u r t'ace of lhe 
body of the lizard. This fluid had a powerful 
digestive effect; H acted immediately on the 
tissues and 1·apidly softened them, and the 
chewing action of the chelicerre I fangs] and 
pedipalp-endites lleg-like feelers] was greatly 
assisted thereby. Th e digestive fluid was 
gradually sucked back into the mouth a nd then 
gushed out again suddenly over the chewed 
tissues. This s low ins ucking and sudden expul­
sion of the digestive fluid from the mouth was 
maintained as a regular pulsating action during 
the whole time of feeding. There were a.bont 
two systoles per minute. The divarication and 
closing together of the chelicerre were much 
more frequent, but it was n o ticed that the out­
gush ing of the d igestive fluid seemed to occur 
just as a divarication was on the point of 
commencing . The con t inuous flow of digestive 
flui d over and through the tissues of the prey 
must accelerate very greatly the processes of 
digestion. The fluid in the course of time 
seemed to become heavier and thicker through 
the solu t ion of t he food . In the course of an 
hour the whole body of the lizard, w ith head, 
limbs and tail, had been kneaded into a round 
wet mass permeated with the digestive fluid 
and cont inuously being chewed by the 
chel icerre. 'rhe s ingularly flexible a nd sensi tive 
tarsi of the l)edipalps served a dmira bly as 
hands for pressing the softened body of the 
prey agains t the chelicerre. 

'\Vh e n we• t m·n io the C'ases of spider~ 
t<l pi111·i ng fiHh I'P<'or·ded from other p<lri ' 
of the world we fi nd that there nre qnii (l 
a numl>Pl'. Thp fil'st <H.'connt of whi ch ,,·e ha ,.e any knowle<lge iR t ha t of 
PJ·o ft·~Hot· Eel wn n l T. 8pl'ing, of Eagle · 
wood, Xew .Jer Hey, datin g back to 18;)9. 
JTiH d eH(Tip1 io n i:.; de tailed nnd w or1h 
o·h ·irw in fnlJ. ;:-. ~ . 

I was ovet· on the South Amboy (New 
Jerseyl shore with a friend, walking in a 
swampy wood, where a dyke was made, some 
th 1·ee feet wide, when we discovered in the 
m iddle of this ditch a large blacl{ s pider 
making very queer motions for a spider, and 
on examination i t proved that he had C.\lTO H T 
.\ l '' ISH. 

He was biting the fish, just on th e forward 
s ide of the dorsal fin, with a deadly gripe, 
and the poot· fish was swimming round and 
round s lowly, or twisting its bod y as i t' in 
pain. Thf' hE>ad of its black enemy was somE'­
times a lmost pulled undet· water, but lH>Y<'I' 

en tirely, fo r the fi s h did not seem to have 
enough strength, but moved its fins as H 
exhaustecl, and often rested. At last it s wam 
unde1· a fl oating lear at lhe s hOI'f', nnd apJH'Itl't'd 
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to be trying, by going under lhat, to scrape 
off the spider, but without effect. They then 
got close to the bank, when suddenly the long 
blacl\. legs of the spider came up out of the 
water where they had possibly been embracing 
the fish ... reached out beh ind and fastened 
upon the irregulat·ities of the side of the ditch. 
The spider then commenced lugging to get his 
prize up tl1e bank. My friencl stayed to watch 
them whilE' l went to the nearest house for a 
wide-mouthed bottle. During the six or eight 
minutes that I was a'\vay, the sp iclet· had drawn 
the fisb entirely out of the water, when they 
had both fallen in again, the bank being neat·ly 
verpendicular. 'fh ere hacl been a great struggle 

An Africnn S llidcr ('1'hn lnss lus sttc uce ri) 
rt•sfing on tht• s urf;l ('t' of th <' 'water tlric.r 
tu a1 htt•king ;a llsh ,,·hi e h i s sce n 

•11•1•rnaelaing ht•ln"·· 
[.\flcr Y . . -lbr ctlwm. 

-and now, on my return, lhe fish was a l ready 
hoisted head first more t han half his length 
on the land. The fish was very much exhausted, 
hardly making any movement, and the spide r 
had evidently gained the v ictory, and was 
slowly and stE-adily tugging him up. He had 
not once quitted his hold duri ng the quarter to 
half an hoUJ· that we had watched them. He 
held , with his head toward the fish's tail, a nd 
pullecl him up at an angle of 45° by stepping 
backwards. H ow long they had b een there or 
how far they had come we cannot tell. We 
saw no web anywhere about. 

The time wou ld not permit a longe r stay, so 
we reluctantly bottled the pair. I though t l 
had missed dip[) ing up the spider, and looked 
a long the bank, but on tuming to the bottle he 
was there. The fis h was swimming weakly 
at the bottom of the water that I had d ipped 
in, a nd the spider stan d ing sentine l over him 
on the surface, turning when he turned, and 
watching every motion. We stopped the mouth 
of the bottle so tha t the spider could not escape, 
and went to see the fin e place of the late l.\IJI'. 
Stevens above on the hill. Retuming in abou t 
th ree hours, we found, to our disappointment, 
the spider dead at the bottom, but the fish was 
alive. He lived for twE'nty-t'our hours. The 
spider was three-qua rters of an inch long, a nd 
weighed 14 grains; the fis h was 3} inches long 
and weighed 66 grains~ -. 

Tlt<' 1wxi. t·cconl, puhli ~hecl j u 187() i l:::i 

i hai of '1'. ~I. P etPl'K of A1aln1ll1<1 . ne 
wa t<'lH\<1 <l ~pid€'t ch·op some 1Ht€'en feet 
from a limb of a lree into the wntPr nnd 
captuJ·p n small ih;h. 

I 11 1 ~!):~ D r. )[d'ook pub! i~lw<l n n 
aecouui hy F1·au('iK H. \Yt'lsh of Phila­
deiJl h in. de!'\tti biug how a ~pich•t· n t1 fl<'ked 
and killt•cl hn) snn-fisll, t'<lth <thout iwo 
in th<:>s long. that he hnd in a bmdn in his 
l'OOlll. 

relw next l·etOl'<l is 1 h<11 of \\·. 't'. 
D<lYi l-\ or 8tnten l Klnnd , \\'hPl'(1 n Slll<l ll 

liHh was captnt <'<l by one or s<.•re1·nl 
Dolont('d<'s spide1·s whi<·h " '<' t'P t·<.'st in g on 
1 he s n rfa<·t• of t he wn I <' J· i n a ~m.ll l ~halle<l 
pool. 
~o 11 t lt .\ I' J·i(.'a pJ·o,·id <.•s ou1· lll'XI iu foJ·ma­

t imt , ,,·lt <.' ll the Ht·\·. )\<.•ndi C"k _\hnthmn, in 
JUOi;. whil<' tolletl iug aq ua t i C" ill se<· ts inn 
stJ't'H III <lt (h·ev1own , :\<lt<l l , oh~t'l' \' <.•d a 
spi<l<'l' ( 7'7wla .'>.'iill8 sjJ(' JH'l' ri) n t lad;: and 
<·n p111J'<' a flsh. Ili s <l<TOHnt i:-; a JHll·tkll ­
lurly inten•sting on<', lln1, 0 11 <H'l'O illl l of 
i t:::; lPngilt , <·annot l)l• qnoted lwn•. 

'J'hnlns~iu~ s tte n ('(' ra 111 th t• n<' t ot' :lfhH·kln~ 
:a fish. Nut(' hu\\ t lu• hind IJ:tir uf l t-A"-" 

rc.· t:ains its hold o n the s t o u t·. 
[ .\ fter X . , tb l'alw nt. 

J>r. 'rl 10mas Bm·houJ". of the ~Ins<'lllll of 
('omp<ll'<llin:• Zoology, ( 'n m bl'iclgc, ~ frn.;:a­
<"hU :->P II H, made <1 Hintil ;u ohset·,·atiou in 
F l 01·i<l<l, the . picl<'J' in this C'ase hPing a 
spc('ic~-; of Dolomed<'.'> , and t hP fish 
(Jambtt8i" rrffiui.'i. ln 192:.! 1>. R. 
C't·nwfm·<l, In stt·u<· tor- in F ish ('nl1nn' at 
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T h :tl a s s inl'i S Ji t'Ji t't' ri t•:dinl-1," t ht• fi s h a f ter i t 
ha s b t•t•n d r a ggt•cl nu t nu t o t h e b a n k. 

[Afte r ~r. Ab>·aham. 

th(, 1 -nh<'t~ity o f \Ynshin~ton, 1·ecot·ded 
. piden; <1 est1·~>yi ng tt·oHt fl-y ~ l in cbe~ 
l on g. ( ' . )f. B1·e<le l" , wh ile .i 11 P;.~uam c-~ ~s a 
m em bel" of t he )l;.ns h-Dat·1a n b XJ)Nlltwn, 
tollPding fisht•s. rept iles and amphibia n::; 
fm· t he .. \ nw l'i <·n11 1I nseum, m a d e further 
Ye t v in ttl l"PS I i n o· ohsen ·a t ion s on t h e ,I t"> 

~nhjet't . 

111 Heptemh(•1·, 1 H:!G, :\1 1·. E. A. Fuchs 
witnessed n Hp id(11' <:<lpt nt'(' a fish on e and 
one-fom·th indws i n l ength nfte1· a con­
.· iclei·nl>lp s1t·nggle, at Athlllt<-1, Georgia, 
r.S.A. 

) l t·. \Y n ll ;H·<' .A<l<ltns, of the Steinhart 
Aqn a rinm i11 ~an F nm (' isto, r eco1·ded in 
1H:!7 1ll t' <l cstr·n <"t ion of P igm y Rnnfil';h by 
a spi cl e1·. 

F . l' iekanl-<'<lmlH·i<lge 1·etm·d s ohsei·Ya­
t ions by .. \ . X. 'tcnning in • on t h Ahit:a , 
w ho state!-\ t h <lt s pi<le1·s of the gPmH; 
'l 'ha /a.-;:-;iu:-; ha,·e o ft <' ll heen o l>sen ·ed to 
<·n p t m·e ti ~ h . 

~\ 11 ·. ( ' . IT. Hohson n ' fci·s to t h e c·a p t m ·c 
of ~mnll !i s h h:r a Hp id e t· i n Xew Zealand. 

)Il·. 0. L lovcl :\[eehea n uuule Ye1·y 
iHten >sti ng ob:-;("'1'\'Ht ion ~ of the wlJOlesale 
destnH't i on of sm n l l t<lt fi sh in H):~-! at t he 
P nited H1<o1tPH I ~" i:-;h ll atC'lle1·y, nca1· Tisho­
mingo, Okla hom a . wher e t lw pond~ we1·~ 
~et·i on sly <l<•pl<•1<>d hy 1 he ch ' JH'edatwus of 
1 heHe ~pi<l P r ·:-; . ll<• n J:.w J·<•c·ot·d s D olomedes 
se.I·pliltctatu.s k ill j ng <·e:l t fislt np to two 
and t hre<>-cj ght hs in ches in length, 

. 1 1 1 · 1 . L' ll lt l"tsll i n L o lli si ;t ll <l n ud ~pH (' I' < ( ' H J·oy 11 g ~ · . . 
~1 ('el K<' Of <l H~i 1111 0 \\" ( (/ rt mfJ I(.Sif~ JHtf l'lf(' /l.•l) 

· · 1 . 1 , .. l l<-l l Ji oc· ltc•s. t'Hpilll"(' d h,Y <l S J> H t' l' ,1 · ' '. . •• ,-
] n l hP !< f'l"IU' H r if t tJ IIIIff iW lm: l X·:·> 

( \ . 1 . ... 177 ) <l DJ". ) J ot·~t<•n ts KHHI 
0 . X \ 11 , ]> . . 

1 
f' 

· tl { C) I"(' S S 0 io han• cl i :-;<·on' l"<'d 111 H' . · · 

.A m·d l·al i<l H ltn g<• spi<l er " ·h_' t lt <·;l1 <'l t,~'l'i 
(i ~h es . 11 <• i s qu o l<><l c~ s :-;a y111 g 1h <l 1 1 
hnn• K<'H ' I·n l t inws seen t h em <' 111<' 1' tlH' 
m,11· f.;l )(l f.; a n d ; h e n d t>H('(' IHl t o 1 h e bot tom 
of t lJ <"' poOIH, w h t' IH' (' i h <>y lJl·eHC' lltl ~' l 'C· 

<lpp<'<ll' ('(l be;u· i np; ~IUHJl fi Hh eH. 1 ltH\'P, 
h O\\'C' V<' I" ll('\'(' 1" HePH i hl'lU <'<lt Cl II Y oC 

' ih CH('' 1
• • 

11 w i 11 lH' sC'(' ll f't·mn i lw a bm·p t h c-1 t q n If ~ 
<1 1111ml>er of' i ttH1<1 1H'<'H o f the <·Hpim·e <~f 
li l-;h hy Hpi <lt'l '~ have be<>n I·ec-m·tl ed. an d 1t 
i H Yer y pro lm l>l e 1hni lll<'l ll:Y haH' been 
ohH<'l'\:Ptl hu t l '('mai n nn pnl>li ~h e<l . fn 
a<lcli1 ion 1o t he •·N·m·cled <:<lHes of tixh 
<lestJ-u<-ti on, 1lw t·P <H e a nnnt l>e1· of t·e<'m·<l : 
o f t hp en p1llt"(' o f f )'(>gs. t a d pol<:x, liz<U·cls, 
Rnake~. <liHl bil·d H, hn t . in :..pit<? of the 
g1·eat i n1('1'PH( o f t he :-;n bject. l-;pnc-e pte­
t 1 ncl rs o u1· tt·en 1 ing- o[ t hem hen'. 

111 ) I1·. \\'n d ey ·~ <H ' ('Otm t lw Htate~ that 
thp ft.Hh \\"<1:-; <.:a {lp;h t in a w eb spun under 
t h <• ledge o f a l'o<·lc In d e"· of m y o wn 
a n <l t h e t·e ('OJ·ded ol>ser nltion H. it " ·on1d 
appt'H t· ll ll l i l{(·l y that t he web pla yecl any 
JHll't i 11 the adn<ll eaptu1·e of t he ti ~h , <llld 
W clH ])OH~ihl y lllCI·eJy i ])l> 1·eh·cat O[ t he 
Hpid e 1·. 

J n c·ondn!:ii ou , I mnst l'efer to three 
ex1l'em ely inl e t·exthtg- c-n·ti de~ by E. \Y. 
O n dge1·, of 1 he Anwl'i ea n .M useum of 
X ai n rn l l liHtory, pnl>lishecl i n S atural 
ll ;,.d m·y fOt· the year s 1 9:?~. 1925. a nd 19:11, 
to whi <.:l t T h m·e l>ecn gr~atly in debted fol' 
in f o n n a t i on . 

Ln Yi<' w of the i nter est of th e ~ubje<:t, 
1 <1 pp4?1l(] a 1is1 o f ]Hihlic:<ttion s d enl i n~ 
w i th t lH• <·H ptm·e o f fish by Rpicl pi·~ f o1· t he 
he11e fit o f tlw:-~c w h o may desil·e to pnn.;ue 
t lw 1H<1 t t<•r· f m·t lH•J· : 
Ab raham, N . : O bse1·vations on Fish- and Frog­

Eating S pi ders of Natal. An11als .. Yotal 
Muse um, 1923, v, pp. 89·94, 9 figs. 

Ad a m s, W.: TJull e.t i n of tlu - Nnr York Zoo­
l ogi(·al ~~ociei .IJ . 1927, p. 77. 

Barbou r , '1'.: Spide1·s F eed ing: on Small 
Cyprinodont s. Piiyclu •. 1 921, :x:-...\"iii. pp. 
131-32. 

Ch u bb, E. C.: !•~ish-Eating H abit s of n Spiclt'l'. 
Na t ure, 1193, xc i, n. l a6. 
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June, 1925, pp. 261-275, illustrated. 
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ill. 
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Robson, C. H. : T'ransactions and Proceedings 
ot the New Zeala,nd In st'itute, x, 1877, pp. 
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Reviews 

r\.. CLr.'Til;H OF BEE~. By Tal'lton Rayment. 
(The EndeaYolu 1'1·ess. Sydney. 
19:3:). ) 8 YO., pp. 7G~ 66 plH tes and 100 
text-fignres. 2ls. 

\YHh the publication of l\1r. Tadton 
Rflymrnt's book, A Cluster of B ees, 
another vol ume is addPd to t h e in cremdng 
li!Jnlt·y of Australian natura l history. Its 
appe~nHnce is t he 1not·e wel eo1n e s ince t h e 
Ufe-histol'iPs of our Anstl·alian bees h a ,,e 
fm· long <nnl itecl a 1·ecorde1·, n fact aJl 
t lw morr muu·<·o1111ta ble in view of tl1 ,, 
undoubted fascination of the complrx 
Ji\'eR of t hese wiHe lit tle ttee:ltnt·es. 

)[1· . Rayrnent's book cate1·s hoth ~01' the 
spec-lHlist and t h e general 1·e}lder, s ill Cl', 

in ten.;;pe1·secl tlu·ongh the book, the1·e a r e 
f-icientitie designations of the <·haracteJ'S 
of the gen e t·a, wllich include the A ns­
trali<m Hpecies of bees, and in a further 
section the1·e <:U·e d escdptions of one 
1nlllcb·ecl spetief.> new to sdence. The 
gt·eatet· p t:u·t of t he Yolnnw i ~ comvosed 
of popnhu accounts of th<~ lives <lnd 

balJits, the c nl'iom.; behaviom· mHl 
instinct~ of 011e of the 1nost inte1·esth1g 
groups of iusects-chnptei·s which will 
})l'O\"ide nnhonnded d elight to t he unscien­
tili<' llHtln~ l over , but also p1·o,·ide a 
wea l th of hitherto unpnl>lished i.nfol·ma­
tion f01· the n1o1·e s N·iom.; w01·ket·. It 
might have heen an adn1ntage had tlwse 
two ele ments been <.:onC'entrated in 
separate sections of the l>ook Among 

the u ew ~pe<: i e8 t lwte ;u-e clesnipthms of 
<l tl lthnenmon wasp, a Thyunicl wa ·p, <\lid 
n t lnips. the latte r n ln•;Hly desttiberl hy 
::.\Iesst·s. Kelly and ~Ia yne. 

)[r. Ray ment's blatk nncl wh itp pia teH 
a11d text-fip;utes must be commen cled for 
the ir tlal'ity, allfl fo1· t he indns ion in 
IU<111y of the pl.ates of <letn il s of !o\hncttn·e 
whit h ate invnl naiJlp to the Rtientifi t 
w01·ker. 

'l'h e pn hliRhen; a1·e to hE' congt}1tn h1ted 
011 tJwir e11terprise i11 JH"C)(l utin g- t lw book 
with ~nc-h lad~lt illnstnltion. 'Ihe ]Hl]IE'l', 
typ ogre:l phy and bin<ling le;we 110lhing to 
he desired. 

K.C.)[ ('K. 

FEATHERED FRIEN D S : A GOULD LEAGL' I~ 
ANNUAL. Edited by NevilJe vV. 
Cayley. (Angu · and Robert.,on, Ltd., 
Sydney, 1935.) vo. Pp. 55, . ix 
coloured pla te· and many half-tones. 
Price 2s. 6d. 

This attra,ctive booklet is i. · ·ued bv the 
Gould League to celebTate tlJe first quart<>r 
century of it· exi:.;tence. It eon. isb; of a 
erie. of well wrlt1 en art i<.:Je.- describing 

some of the most intere ·ting member.- of 
the bird fauna of New outh Wale.- . 

Mr. M. S. R. Sharland contribute> an 
accollnt of t h e LYJ.'e-bi.rd, for which quite 
unnece~ arily it seem · to u ·, he prefer.· 
t he n a me L yretail ; the very successful 
photograph b y the author of a male L yre-



TilE AUSTRALIAN 1\IUSEU~I .M AGAZ I N IG. ( ) I ' I . 11 i, I ():~ :~ . 

bird in display is worthy of ·pecial note. 
Mr. :Xorman Chaffer writes of the Satin 
Bower-bird, " builder, painter, decorator " , 
and excites our admiration of the wonderful 
arti try and extraordinary habit of these 
intelligent bird ·. ~Ir. A. II. Chisholm's 
article i entitled ··Australia 's Birds on a 
World'· Ba:ilS ", and in it he covers much 
ground in his usual inimitable style . The 
White-eared Iloneyeater is the t heme of 
l\1r. K. A. Jiindwood, who describes its 
friendly ha biL of perching on one's clothes 
o1· head to collect, material with which to 
line its nesL. 

The Black-backed 1\Lagpie, the " Piping 
Crow " of the early coloni t , i · the . ubject 
of a n inten\ ting article b y Mr. David 
Leith head, in wlliC'h he doe · full justice to 
the robu ·t personality of t hi fearle bird. 
The little IIeatb-vYren, which make i t 
home chiefly on the sand. tone ridge. of 
the Ilawke:bury :erie. of rock , i de cribed 
by )Jr. P . . \ . Gilbert, and the b etter 
known Blue Wren, a familiar vi:::;itor to 

ydney garden:, b y l\I r. Neville W. 
C'ayley. 

The booklet i : well illu ·trated b y a fine 
serie: of photographs and b y a nnmber of 
coloured plate: executed by Mr. Cayley, 
whose work ::Ls :-t b ird artis t i.· well known 
to the publi c~. 

All bird lover·s will welcome thi · 
band. ome booklet, on which the authors, 
the Gou1d Leagnc, and the publishers are 
to be warmly eongrn tulated. 

C.A. 

RHow~ t l·:, 'l' t lt·; H'l'otn· cw ,\ ), ,,, .,, ,t -1\ 
L ITTU: HAIW t'l'. By J>ot·o1 hy \\' ~tll. 
( Angu s & H o ht•t· t :-;o n , Ltd. , Hydllf'."· 
H):~:> ). -~ to .• pp.:>~, ,d1l1 IIIHll,\' ill11s 
1t·n t ion!-;. PJ'i<·<• J s. U<l. 

)l is!:' D orot hy \\YHII ha s \\Ti tlell s('\'(•t·al 
h i!.!h ly Pniel'l <liu ino· hook!-; Cot· <·llildn•n, 

<' • h 

a nd he t· ltt1Psl O il (\ "lJrownie, thl' Ht o t·~· 
of a Xanght y L i ttle Hal>hit", is <l (li Y<•t·i ­
ing t:1l c p r ofm.;ely il lnstt·nte<l in th(' 
a n t h m·'s ow11 in im i tn hle style . 

l hown i c• is an e ngnging l ittl e ('reat nt·e 
wHh a O.l'enittH fOl· o·etlin!! ill tO mis<"l1i ef. h h ,, 

Tit> n<tnowly <'Ht<l pes lle i 11 g m;-Hle into 
1·abbi t pie IJy t he ill -tempered J,ut 
n ndon ht ed l V ]cm u·-~nffeJ·in o· FcumeJ· • h h 

Hkinty, whose \'Cgetnble garden ft·<•qnently 
suffers ft·om B t·ow Hie's dept·ecla1 ions . 

I n the <·Olll'HP of hi .· e:Hhen t ures 1hl' 
little I'H bb i1 meets mn ny q uaint hush folk, 
ni t·s . P ln1ypm;, ~lt·s . P ossum, Pn iTkins the 
Kangm·oo Hat, and other f<l~<' itw ting 
creHtm·e!-i . Hi~ <·onYet·!:;ation " ·ith th e 
s upet•io t· ~ll·s. ('h id dy the Eehidna. who 
hn~ s nd l H low opinion of the iutelligen<"e 
of t·abhi1s, iR ]HU1 itnlar ly amu:-;ing . .Jlud1 
in tc1·est.ing iltfornw t iou 1·ega rdi n~ 1 he 
habits of tlw~w littlP A.nst1· .. 1lie:1n a11imah.; 
is <"onveyed i n a l i ~ht a n d en te1·tnining 
man uer. 

'rh iK book woul d m ake a d eligh tful g irt 
fot <lny <·h ihl, and indeed few gt·own-up :-; 
wi ll fa i l io be nmused by th e t ea lly ('hm·m­
ing Hl nstt·nt ions. 

X . H.~\ . 

Cormorants and Fish 

T H E < 'oJ·mot·ani i !:' genet·ally r eo·ar·ded 
..: '- ~ 

Hs an PIICill,\' o f th<' fi~hc1·man, but 
in,·e~tig<l1ioll !'b ows t hat t h e bh·d 

is peJ"Itap!-i not so bla('k a :-; it is painted. 
Rece11tly wn ,. " ·a s declared on the 
eoJ·mot·n nis ii1 t he (lneanl>eyan distl·ic:t in 
t J1 e bel i<"'f th<tt they <:u-e rl e~trudive t o 
hon t, aud t he oppol'lunity wa R t aken 
to ha ,-e ·onw stomadt s fonnuded to the 
l\luseu.m fo1· i ll\·estigatiou. l nfol'tunately 
onJ;v S JX s tom<l<"hs were t·eceived , and thi s 
uumbe1· is perha ps too small to make the 

t·e~nlts <'Oll<"lu~i ve, bn t it i s; ~igni fi t<lllt 
that the <"<>n i ent~ (·on~i~ted d tiefty of tht' 
I·em.ains of Yn hhies ( P a raclia>J:a ps lJi­
crn·moflls ) and Carp (("1m ·a8.'iiW~ ); mw 
~mall fi ~h (·oul<l not be identified l'nHI\ 
the ft·ctgtll cn1 s a va il u ble, Lmi it \\'<I H 

1withe r· a 1 t 'Oll t t iOl' n (·;;n·p. 

A~ both 1la") <·<np ctn<l i he vnhhit• ;lt' t' 

genPJ·nl ly J·eg-<tt<h•d n:-; pe~t::-:, · it \\'onltl 
~eem tha1 i lw <'Ol'lll Oll<lll t i::-: doi n ~ 11101'<' 
good 1hnn h at·m. 


