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A Kennel of Frogfishes 
By G. P. WHITLEY 

FH.OU b' J :-41:-l ES eH<' so-eclll rd for obv1on s 
reasons; tll<:'~· <-ll'<' sq nnt. l'ath r r tad­
polt~-shap<"<l HIIIOotlt -<-;ldnned 6~hrs 

i\·ith h·o~·-li ke huH1s an cl th e.'· ean <' ' 'c•n 
1·1'<Ht k Jik1· .1 frog-. Thjs noi:-;<• i ~ nwd,. by 
rH pia l,v eontrad in~ <~ncl <-'Xl>Hllding- the 
mu:(· I<' of i lw swim -h lc-tdd Pl' aml <·an ho 
heard hon1 a ~O i lsi<l <:· l ·ablc.• dishl nc•e . Dur­
i IIQ' '\Yorld \\' <11 ' [ f , Wbl 11 par1 it: nlar <11't 0 11 -

tioll wa-.. p;.Jid to s u bnt :.ll ·i ne noi:es. l~~rog­
fi-,ltPs \\'PI'<' fo11nd to lw thE' no isiest rttJ1nwls 
in th1· :'('<1, OlH' .\ll1 c>1·1ntll :··'JH'!' i ef-i gi\' ing- nnt 
dnri11g-flw ln-red in f!' st·<tso lt m1 intPl'llli1t t.:•nt 
l1m -pi t<·ll <'d · 'l1oop ·' l'{'s<'lll hli ng a hont 
\\·h is1lt·. n :-; llrilll·J· b l ast tlu-111 i ts nsl till 
("lH ! '~(' ~ 1'11111 S 0 I' \\' <I I'll i IIU: <t lld <tl<·tl'lll. 

Lightlt<JII S(•-kPl'JIC' l'~ ut Poin1 ( ' he~1·l rs. 
IH,<ll' Darwin. r<•po ri t•cl a J;' r ogfi :-:>i t 
( ll ot-J1,Ju·J/111 di, 1/lfll-"is ) known to 1l11• 
.\IJoJ·i !..diH'S riS \\'i l 'l'iii'Ook: '''J' Jl(• jl('t<ll li<ll'i( ,\ · 

of' litis fish is tllctl ii U:<'1S l t'f'l IJ _,. il1(' lidl' 
1\lldt·t· rtwks \\'ill1 littlc· Wi'1 1<' r . <ltHI t' 111it s 
a f·n· likt> 11H· 1·oll ol' ;t k('tt lt' dr11111. w hi<·.h 
c·;t1l. IH' l t<•;-t l'd :11 i:-1 g'l'<'H I di siHn<·r." 

l htl'\\'ill fi !- \ tt ' l'lll l' ll l't'UH I't[ 1 ~1 1'0~ .. d isht'S et-.: 
" l><~d Ollt\'11 :~-.: tit <'\' tt1 kc• IIH• h ;-t ii ~ " ·hpn 
IIH· s1111ppn ( IJIII.ir~lttrs ) l c·t~\ ' t ' oiT l>iti11 g-. 
so. Hflt•t· J'<•nto\ i11g tit(• l4' t·og-fh-. IJ<•:-; \\it I! 
pJit•l'}- , 1hC' lisJt(• J'tiH'I I :-dt if'f fo itll OtiH'I' 

!-!'I'OIIIHI. 

Fro~·fi she: a r<;> fonnd in all "·arm ~<.·a~ 
from the s lt ot·c li nc do\\'n to near the Nl<J;e 
d' t lw eont·inental s helf. Sometimes they 
an, left stn ·lttded. hi g h. ~111d almost dry . 
h ,· 1he 1ide when tlwir OTtmtiun· IUA\' • ) t" t" • 

l :d ra~· them. Odd one· ma.\· tltus he en­
c·oltll t ered .in S~rdue.'· H a rho m·. .J ohn 
\Yil itt• in 1 7D0 1rr1 s tlw first t o illustl';lte 
Clt l' of ours. H e (·<l1ll•c1 it the "c.lonhtfnll 
l ;ophin :-; ., ( L oJJitl/( s dubius, n o\ntclay :-; 
JJal rac lto JJI O<' Ils d uhius ). 'I' he dass ic 
l~ nJJhiu s is the Em·opea n .'\ ngl er Fislt 01· 

1~~ i:-' lli11~· "'"1·og, tiH' brtlmci/Os of the 
(lre('ks, <Hld tlw fmn i1.'· to wl1icll ou1· 
1• J'ogH:·illE:'s br lon g- is <·all n 1 111 <' lhttl'a :.- ltoi ­
dldH<'. 

( H l1 <' r Pa r I y i llt1st nl t io 11 s o I' Ti' r ogl i:·d ll's <.H P 
t lws<' tll' 1\-bnq .!T<I\'(' ( Hi..J.tl ) of nn AJtll•rit<lll 
(' 11 <' . <-l tl d HC'm'l l'ci's illus1 rM ion of a '' Per 
<I ( lt~td1' 1 ·<•s' ' ( \\·a fflc· itnu! ) l'rom ihe gas1 
l nd ies, pnhlis lwd Hho:t! 1 7 1 ~. 

lt l <';t pi j,·it.'· l·'l·og(islt <•s H I'<' lllOI'<' ~!' I'{'Q.'al'l­
ou~ t lwn tIll'_\- Sl'l' l ;l to hv n long t ltc slwrr­
l iiH'. rl'll<•y likt> to g:<II IH' I' in rot\.:_,. ~~ rolin('s 
in i ll l il(jllell'illl ll ;tlHI li<• \\'i.1lt tlWil' hP;-H ] ~ 
pol\ ing- out. liken d og ill n kt•Jt tWI. 1111d tlw.v 
so 111 P t i n H •s 1 i <' i n gT-> u p .: o 11 t o p o r o 11 P a n ­

<' IIH'l', 11\'ll( '(' il .. k<'llll< ' l'. or l'rO!!:fisltc •s IS an 
nppt·opi·intC' c·ol l f'c·t ivr IHitlll. 
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A small F rogfish (Batra-
chomoeus dahli) from the 
pearling beds of the Northern 

T erritory. 

\\'hat wp <·<11 1 Frol.d1:-;hes a rc known in th e 
r11jt<'d Ntatrs as Toa<lfislws. Jn t lw ::\e,,· 
T ork ... \ qna l'i urn an .. llllnMul'<l i na111ral 
l tal>itnl · · has hN~ll JH'o\·id <·d fo r tlw toaJ­
fishes ( Opsam1s (m() \\'hi(·h \\'(' 1'\' giy~n a 
p;ti t· ol' old Y.:iloe~ , <1 ti11 uw. rllld "' hroke11 
holtll' i11 theit· tank 1·o make them J't•el at 
lwm c.• ' <11 1<1 thry use tlwse as l \l'Jine l ~-; <lll<l 
fot· ll~Hts. .\1-1.. thollg:il t i1 s;rfe to sa~· th at 
"thv an·ind in :'\orl h .\m <' ri c·;l of 1 lw \rh it<' 
man- \\'ith ll is c·l·o<·kt>l'.'' , his g:htss a11d met<li 
,,·an', his bu ilding: mate1·ials <:llld nll the 
ofiWJ' P<11'aph el·nnlia or his c·iYi lizatioll­
\\"(IS th e heginllillg of t lH• g: t·c·;lt <.'st l'C<t l l'St<lt' t~ 
boom in i he lii stm ·~· o f the• Toud fish t l'ihl' " . 

J•'1·ogfif.>IH's c·;:w <·l'<'<'P <ll ong- lllud at low 
\\'al·er \Yit l1 t ll eit· stumpy vent r<tl fin:-; ami 
.J ohn !:illwl't ~ remarked of // . dir•mcnsis, 
· · 11 is ,·e1y dii'Anlll lo caplu re. l'or on the 
sli~ht<•s l <tp Jlt'il l'(:) ) )(•(:' or cl<lll g'l:' l' i t plllllf!,'(·~ 
dmnt inslnn1am•on:·d_,, ··. !-irv<• rnl old <'x­
p lo rers or tt ·op i<·cd Australi<~ ( ( 'ook in 1770, 
P. J>. Ki ng in l K~ l t~nd ( leorgt> Urcy in 
L ':3K) lllellf ion fisilrs >vvhidt p1·og1·e:-;s('d ov<•t· 
llllld , l ike amph ihia. hut t lte i1· ac·t·ounts sl'l' llt 
to Ul<' to rder to ~ l ud -skippt• rs ( Pt·t·iopil -
1hnlmid<~t> ) r MIH' I' th t:l ll io Pmg·fi~ltt•s or 
r·h iro?l ('ctr·s <1H thr.'· c·t:lll <•d tllen1. 

1 A <·{·o t·diHg to .J;tttt t'H At:~.. / l 11i111. !OJI!fdom !iii , 
1!).);{, p, 7:~ & figs .• im·lnoling :1 \·:• r loon f ro111 lhv 
.V(' fl' ).'Q?'/.'1' /' .1/ 0(/(tZ illl' . 

" In l~i c la:nd.~on , :\1111. l\ l ;tg. :\:tf. ll is t. x i. 1 8 -~:~ , 
p. :3 .)~ . 

F' rou:fishes an' ven · slim\· ;1ml 1he 1'<'­

tn<ll'ks. of one old ;-nit ilm· n ·lt,l\·c <1 q11ai11t 
SOl llld 110\\': . . 'J'his ll1ll<'OI1S \'<'S(Ul't' fal• ili­

tatps tiJeir moYements. \Yil en g·liding 
nmonu·st ( ;or~:oni<l, or orer tlw ~url'a<· f' of 
rotk:-;: <l iHl se;·\"CS also to rn it ig3 I P th t' l' A!e<'t 
of' tilt> ('011C"llssiolls \\·h. i d1 tltr~· I'N ·ein'. \rlll'll 
lllll1ell ed agn i ll kt soJjd oh.i<'vts h.'· I he 
,·io iPnet' of the \\'et ves. · · 

Ni i' i•}d ward Jl nllst 1·om hns i 11 l'orme<l me 
1hHt a lo,·DI Frm.rfish is <' Xh ihitrtl at Tcnong:a 
P a 1·k .:\qu ;.u· iu !l.l. s~·dJH~y. where> tll p~· han• 
nlso had ~pec· in1cns oi' <1 1110 1'<' ornam cntnl 
\ t'w ( :u i1wa spN·ifs; hut these fish es sqnirt 
out. a li quid o1· slime wllil'h rouls lltl' \\·ater 
am! ki l ls oth<'l' (ish. !-ionH' spv<·i c•s hnH' :1 
pol'e in tlw pr dOI'<li axil or '' <n·mpit · ·.tile 
ftm<'lio 11 ol' \\'hith is 11111\llo \\·n. thtlll ~th it l'l'­
:-.~f'mh l vs tlw poison g: IHlH.I ol' <'n t (isiH's. \Yiwtt 
('111110\'l'd Ji'ron·fislH's lll<l\' <.'n•t'1 Sj)ill l'S on . ' ~ . 
th<> sidr of tlw head and tlw thn•f' spin e~ 
O f' tl l<' I'J·ont dOl'Sid fi 11. rl' ltt:'S(' spill <.'S i-ll \' 

sa id to he• ,·cnomons, so F t·og·fi:·d H's ure s<Hll t'­

tim ps t·a iiC'cl B astard St nlt<'fish nnd il<~Hdbl 
<'<Ill tio11sl ,. . rr lw true St onvfish , ho\\'<' \' C:'l', 
IHts t lrirtr<'n ( ·•wt 1 h n•t~ ) dun.;;) I s1>illl':-: and 
is m ueil m o l'<' dnngerou~. 

' l' lw eo lo \11' 1)1' Ll'J'\>g:f-islws l'l':·WIIIhl t•s tl l<' 
"·eed.'· I'<H'ks iile.'· inlte~hil. hl·ing ht'0 \\' 11. 

gTl'Pit or mot1kd <~tHl c•;tpHhk or sonll' 
(·hungc• to llill'11H)IIi Z<' \ri ilt tlwir stll'l'lllll1d ­

in gs. ' l' il l' ~ki n is tll1·n\\·n up into l'ronds 
ami t<' ll tn('les I ik<' weeds . 

" Le• Kll l'llr, .J n ttrll . . \ \' :Id. \:11. Kl' i . l 'lt il;t~ l. i ii. 
HI~:!, p. :W7. 
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'l'h~'l'<' a r,· (i\·c Au~lntl i<tn !o{ jW( · i('~. the 
hpst -klt0\\'11 hl'ing NofJ·otlunllfl f'l lS d11hills 
from :\t•w South \ \.<tics. <iut•t• tHdnnd. J>npttct 
nnd \ \'vstern , \ ust ral in ; tht> ltan<h.,onH• B. 
l>nJ(Ir/h c llf i wit i<·h lws <tl t·t'<HI.'· J)('rn fig tt t·cd 
in llti~ :\btg<tz.i11r,' nnd llw lnq.rcst HJH'<·i<-'S 
( <ll 1Pns1 11 i tH·hes long ) 1'1·otlt mtr t ropil'al 
liOJ' tiH'I'Il \\"HI t'I'S, 11 olotJll l'.IJHc die IJU nsis . 
wlto~<· spcvifh· lt<liiH' w; ts Ol'ip: in<tl ly gi ,·rn 
undt•t· the ert·mwmts imprrss ion tltat it lwcl 
<·Oilh' l'l'om \ ·an T>i«:>m<·n 's La11d . ~\ lt•<·hni­
<·;.11 ntmtog:r<tplt on out· kinds \\'<1~ written 
ntall\' "<'at·s H"'O hY ()gill>\·." s in<·P wlwn 
S<·ecll idi~la\· ian ~-i<•ntists ha,:t• made k i i0\\' 11 

an additionctl spec·irs l'rom our nortltc•l'tt 
peal·ling-gTOltllds. This :-;pt•(·i<>s ( JJafl'((i'/10 -
lll/Jl 11s rluh/i ) is ht>l'<' i l lttst rtttt•d l'o1· I he 
fil':-.1 1 ime. Tit <' fi l'th :-.p<.'ties. IJ. si rioltts. 
rn;m ( ' <l]W y ork. h;Js not IW<'II l"l'<'Oi!,'ll izP<l 
sill<'<' it \\'cl~ fil'st desc·1·ilh•<l in 1N7.l. l mput·-
1 ant t·hct t·ad <• t·:; I'm· t·l;-tssi l'y i ng· J~'t·mdisiH~s 
:tl'l' I ht' lll't1'-(' llt·t• 0 1' al>~eiiC·e or a pon• in the 
prdol'ill "i!J'11lpit''. tlw lllltlll'(' or tlw te<'th 

t \ 'o l. .x. rHJ. Ill .. lu nt• HJ.i:2, p. :;11. fig. 
" O ••illtY . . \11 11:rls Of lilt• Q lH'I'IIs l:tlld ~l lh>'llll1 1 

no. 9~ I!Jil'-1. Jll'· :1!1-.1 7. 

Halophwnr: dicf!li:nsi~. 
known to the Abon$:tnes a s 
Wtrrarook. lt has a c ry 
like the roll of 11 ke ttle 

d rum. 

J-+ 1 

i 11 t lt l' j<t \\'S, and t lw h•ttf ;wle'\ or frond .... 
011 the IH•;HI <tlHl l>od.'·· nnd tltr numhe1·:-; of 
1'<1,,-s i11 the lin:o.;. 

l•'t·og-fisiH•s at'<' <·;tl'11 ivot·ous, dm·t ing 0111 

wit IJ l' lll<'XIW<·tcd S j)('E'd 011 all~- Slllilll fLslt. 
<·t·u-;la<·<!<tll. m· mollus<· whic·h nta~· tOilH' 

llt>ar· tlwm: nt tirll<.'S tht·.'· ll<l\'!." he<'ll guilt~· 
ol' tan n ihn l ism. T ht•y HI'(' tlwmscln•s ~ood 
to ('<1!. I llnn" <'ll.iO.\'e(l l'l'i<·<l till t•ts or liH•iL· 
\\'hile IIPsh. nlthottgh thiioi pl cl>ciall fish is. 
;H·c·ot·ding to all old-l';lshiollt'd ~\me ri ('al! 
iltl11tol', "11('\'{' l ' ctcllllittt-'d to fh t' htl> lc·s or tltp 
wt·JI-to-clo. if' 1>_,. <Ill.\' pet·sotts. .:\1'\'t' l'the] c's:-o: 
. . . its fl<·sh i" h idtl~- estN•nwd 1>_,. many 
o r thf> <:ull' fishernwn; ih t•se . it 11wy 
11(' 11n.!.·ed. <1 1'<' most I,,- i~'11ul'iltJt hiHl'ks ' '. I 
<thntys s11spedt>d thut J wns hourg-c•J ri-.: m.'· 
liking l'or Prog-fish Jn·on•s this. 

l•'t·ogfisltc•s ltty llt<ls~es ol' l'<lth Pl' lun.t:t• (fo t· 
(ish ) c -~tt"1-·i. \\'hieh ;.u·e Httt-H·hed to t'Mks. 
stOil t>s. th <.' insidPs of' hinll\·r !-.hell, eH· otlw1· 
ol1jt>d~. ' l'lw~- h<t\' t' ln·cd 1'1·om tillt (' to tiiiH' 
111 Tarong·a P <ll'k 1\ qLJal'illlll, hut l't''t•<.litH!.' 
I he• llE'\\' Iy t·<'l e.rtsc•d .'·omH!.' lt:1~ so I'm· pl'n'i't•cl 
fill l llSII JH' l'<l i>Jt"" )1l't)hlf•m. 
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'l' lte llttmher ol' c•ggs in tlw f<:' tll<tl<• is not 
lnrg<:•, ft·om 3:1 to ()2 in t•it iH•t· m·m·,,· IHWillg' 

hel'lt t<ntttted in ~\ ustl'aliHll stw<· irs. whic·h 
;1ppttl'('l111y l n·er<l in thE' hltet· !110ilths or th v 
~·l'ar r s;ept emlw1· to I>C'f·emht•J· ) . 'J' I1 r C'!.!.'gH 
nn• glued to tlwi1· ::;n ppot·t h.v a small <1 i~<·. 
'!' he yonng <1o uot ai ta<·h t llvtns<•l \ '('!-< b~· a 
,·rntl·nl d is(' whi(·h soon djsnpprars. as hn:-; 
hee n s uppc·sPd. lmt. ctf'tr1· haiC'h in g:. st ill 1'('­
lllftill Httac·)tl'd h_v tilt' acllwsion of dtc> Yolk­
sa(' to thr inside nl' 1 he eg;g: lll C'I11hl'an e 0\'CJ' 

the st irky disC-fll'E'il nnt i l t hr .'·olk lw · hec•n 
a h:-m1·h<•d . a pe1·iud of tltl'l'e o1· Jom· week!:> 
in all .\ mcJ'ican s1W1·i('::>. ' rhe llUll\l lel· o f' 
ef!}fs in ' '(·1ut<·hes" i~ \ '{'1'\' Yal'iahlr, nnd 
r;,;,K<'s, £l(· em·djn~ to the :\.me1· i<·c.1n <tutho­
l'it ~· . E . \\~ . U ntlger, ft'om on 1,,. ~2 in a 
J>imw shr ll to m on' than 700 ou <t ]>icce 
of board. One :fish <: an han] ly la.'' more 
than 100 ~ggs ~t ou<.' t ime. so that, li ke 
d on1rstit fowls. F t'OI-tfishes rnnst nse a c·om­
mon ll<'S1. Jnd<'ed, one ohsel'\'l' l' gu<"'H 
flll'the l' nnd sa .,· ~. ··\rhen its .'-unng: haq .. 
l~t•f'n hnt1·lt vd. thl' <ddet· fish sf't>ms to gn;n·d 

A newly-hatched America n toadfish showir.g the 
la rge yolk-sac on which it fe eds s till attached 
by ~a s ticky d isc to lhc reek on wh ich the egg 

from which it came was laid. 

,\ ftcl ld:1 \l t•ll •n. 

tltelll, ami tca<·h 1hcm the dc·Yires of seenr­
ing· food in muth the s;.tm e ll1<l11JH' r as a lwn 
does he1· c·h i rk~,ns · ·. This g-wu·ding of the 
eg·gs is dottc· IJ,,- 1 he f<1thcr fif;h. 

\\' (~ haYf' nntth to fin(l ont <thout tht' life­
histori es of our ~\us1rnl im1 Frogfishes, 
wl1i('h show inte llig·l?n(·e ahon" the on1inalT 
ll t ass-nwnutmt~~ of .the g-<.,nent1 l'Uil of fi :1H.'S. 

Nature Quiz 

I.J. h 1/:( fi,o,;ft ('a /ll'd G1 O['' r ;,, .\' f'tr Soallt ll'fl/t s 
ufutfh·ot with /lie <) 11•< 1 tt.~luuc/ our of /11 ·'IIIIU 

1/1/1/1( .' 

.1· Tl•c•n· i~ :: ,·a:-.t .:i rf(·n' H•· " l•l'lll'lt·n tltt '·i· t 11'o 
ri~·IIC's :rncl tlh· <::1:-i(' dt•lll {II IStr:l!l'S Htc• i!ls.•c·lll'il y or 
c·o 11J111011 or popul:11' ll< ll llt'::l. I \y l1:ll d t IH>t.!l tish H I'(• 

c·c•rh i ul,l ~ropN'; Ol'ir the· ...,,•;> Boot· l1u l llli',\' 
i11•ln1H,:· to c'tll in IY difl\rl'nf familie:;. ' l'h t· (~llt ' t'l1s· 
land C: rop• ·r· ( gi;•tlf cd' tile• two ) grow:-~ lt> ~~·l' t' l1 
ff't r :tlld 11 101'1' i 11 lt'lli{tlc 1111<1 r<lll 1\' (· i ~il ltut lr!l'l'd:-\ 
of puu 11d:<. 11 i:-- :1 111,·111 h1•r of \\' IHt l i:-< n·c·t!g'll i:·wd 
loc·:dlr "~lilt> -.·od f:uuill'. :t nd n·l:dl'd lo ll1 1' t: ht·k 
11oc·k·\ od, t lu• \\'innit . . ;cud l lw ('or:ll ( 'od of <•Il l' 
lropit·:t l l'l'l't's. ( ln 1111' <dli l'r la:111d the ;\pw Sml( lt 
\\':tlt:s ( or<l j l('l' i-· :t Jllt'l llhi•l' of:( p:trrot lb ll f a llli ly . 
l t i• 'll llll'lillll'l- 111ft('(> $(1t ' l'ifit·:a l l,1 11:(111\'d 11 1111' 
C1·oprr l•nl 1 1'1'11 lit is is nti:dc·:1 d ing .. \ I lillH'l'i l ie" 
c·olttllr i;, di:-;litlctll" :1 n·ddislt -ln·o\1' 11 :and 111,. 111'11 
IIIH·s ll :ll' p ltt'< 11 t-' l:t il11l'd fo tll·fint· I ht• :--.·: c·s. l11 
t·ont raclidio11 lo litis . IIOII'I'It'r. '>< IIII P indi1·id11:11.., 
lt;tl' l.! ,, 1111Jifh·d ]nlll'l'll or Jt(l(lc ldlll' :and n·ddish 
lu·owu. L ;1rgc I ' X:t ll ljtll·• •'111111110111,1 wc·igh :1-; 111111'11 
as :).j Ill Ill (I• . :t!ld g'I'IJI\ 11 :1 lt•t lg f lt or :tiHHI( 

fo11r ft·t: l . 'l'lae :-.:1 1111' :-.pt'<· it•s :tlso o<·-:.·urs in \\'pstL'l'll 
,\ nsl r:tli:t. will' IT i I is usu:1lly of ;1 g'l't'.' islt colou r·. 

(). is /lie f a til t rl l'll!l pf (/H 11'/i ijJ/Jil'l/ of '"·'''I'll 
. l u.~lmlin llltlllt OJI/.tJ liJJ (/If tll't!c· uf flu .-;ptciuL' 

. 1. Thi s l'l•X ill~ qn,•st inn i.s :1 pt·r~·nni:~l OIH\ 
t:lll~iug llJII<·Il l'" lt ,j<•dlln• :tlld :~r·gttllh'llt. I f li:ts. 
IH'It·l'flt l'lt•ss, 11('1'11 <'O il tpkt<'ll' :111~ 1\'l'l'l'd hv a 
lllllll),.• r of t'OIIIj>l'll'llf uhsPI'I' l' l:S I\ ) I() )1;1\' l' 111:1~it> :1 

li r,• s t 1111,1" or ltird s i 11 IIH· ll' i ld ,.,ta l t'. Th•' l' liH\'(1 

110 1 11111.1 si Jtd it·d I Ill' ltinl c·:d1x 111 1·xl l'l' llll'l·l. ,· 1 1'~<' 
qu:art .. t·s '•ut li;tl' t· ,,. · 11 I>Pth tht· m:ll.- :tnd ·r~·~•·:tll· 
c·outri l,llti llg' IIH•it· st•p:ll"tlt• 11 \l(i'S. ' l'hp l'llllill\011 
p r;tt· l it·t' is l'nr thl' lll: tl<• ICI tlll l' l' lilt ' loud <'Xplm:jl't' 
.. ,.r:u·k" , nud th e l't·lna lt• lilt• dPultlt· tvrntin :tlnol<', 
rollol\'illg i1 1 ('l 'l' f'l'd S,l' ll<•lll'flll i;t.:t( i1111, ()11 lll't·:t'>j 111-,. 
ltoll'i'\\'1', I ht• til l<' lli rei ( l'~'~'"llllt:tldy 1111' tlltcl1• ) ll'ill 
11 1 l <· r I ;1,. t'tllll j.!t>ft• t;tll. 

. \ s 11 it 11 of l1c'r l•ird :-. ll'lto I'OI':tg1• :l tl iUIIg'sl dt •ll"'' 
l<';.:t ·l·l li on, lht · \\' hipl tird ("Ill is u-..•d l1• sign:tl 
wht•l·c·.IIH>Itfs. s 1 tlt:tf p.1ir:-; :11111 of ht•rs t>f tilt· ·:tiHt' 
spvl'it •,, c·:111 l11 ••p i11 -:·lo't' (II'O\iu1il.1. 
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An Apology for 

tiead of the Black 
S nake, Pscudcchis 
gullalus. This snake is 
a close rela t:ve of the 
R ed-bell:ed Black 
Sna ke (P. porphyria· 
cus) . Contrary to 
popular belief the 
venom of Black S nakes 
is relatively m1ld. being 
only slightly neu ro­
toxic, in contrast to the 
venoms of Tiger and 
Brown Snakes, the 
Death Adder a nd 

others 

Snakes 
By C. W . BRAZENOR 

\--j,.talll D ir<•N<ll', .'i.lt iuual \lu-.·utu ot \ t<·loti.l 

M
, \:-\ ·~ lla1n•d or :-.ni-lkf':-. clatrs 1'1'(11!1 

lht· t•al'l it>"'t timrs HJHl is r(.>(·onh:d 
in tl H• Bihl<' nnd in m~·ths <1nrl 

lq!'I'LHis; it is st i l i!•Xpt·<•ss~·d in thC' stron~­
Pst t <' l'llli-i i 11 <' til l t('llt pot·;tr~· \\'l'l t i llg'i-i . N11t' 
il-i it :·onfin <•d to t•i ,·ilizrti illll . ro r th<' sig·1Jt 
of' <I :·makt• <l l'OI I '-~·s i11 1 ht' \\· i l dr~1 ;-d >O t'i!!iJH' 
lltt• SHllll' lll l' lll ; tl disfurllHJH· ~· as <H . .:t ll 1 '~ i •1 

t lw int<·llt•(·1tl<ll t·il \'-dw<• ll t• r. ( 'i,· 11 ized nH' ll 
tw lotlg't' l' ··know · ' twtut·• •. h11 t ili-i a rul t• 
1ltt• mtliV<' !'Cl('('" ;o.;ltH I'( ' th<'il' l'XlStl'IH'P With 
HI ti lltrtl ~ i Ill d Jt (I \ t' Ill 0 I' t' tit Clll H pas;-; j 11 )!' 

ktHndt•< i}!t' ol' illlillwls' IH'Itil\' ionr cttl<l 
h<lhi1". l t i.., :-.(nlllg't', itl 11tP:O:<' c·irc·lllll -
... tclltc·P...,. IIHII M•ldOlll tlot·~ t "" llat i \'f' tlj~ .. 
till:,!lli .... lt l~t•l\\'t't'll tiH' lwrntl'nl and tl~t • 
hcll 'IHI I'l-" 'iiWI\1•: \\ith l'~tiCIIio..;tic• OlltJook hi' 
i .... <t'- I'Pndy to div l'rom a nolt -\' t ' ll\lllldll ~ 
bitt• (t:-, 1'1 0111 Cl d••ctdl.'· 011". 

11 i-.; 11o1 111.'· in1c•tt1 io11 to sng·!.!'t·~t for OIH' 
)t!OIIJI'Ill t)J;tl Sltclkt•s fii'P piP<J:-.<1111 pbt .\ · 
nw1 t'l'. 'l'lt<'.\' ~ltmdd IJ .. !!i V<'ll a Y<'l':\· '" icl\' 
1, •rt l1 illld ~l'il111t•d 110 liht ·r t it':-. \\ ll<l1t ' \ 't•l. 

I d(l :-.11:.!'~'(•, 1. lliOII).dt. t lt;t! IJIII('h ur t he• l'<'ill' 
tlltd ltn1t•c•d I l ~rtl i s HI lllli\'t' I'H<tl l.'· ~h0\\' 11 
l'or t lt t •Jt1 i-.. lnr~!·l'l,,· d tl <' to :1 lll i..., lt11d t' I'Sl<tiHI ­

In:,! ol' ll1t•i1· j tlt,\·~ icdo;!\' itlld llftl >il..;. 

, 'lt::kc•s :tl't' , . ,.,.,, "JH't•i:t li zt•d ;tlli lll<ti :-. ~tllcl 

IIJc it· IIIO...,j llllf:tiJJp t•X It ' l'lt<ll 111\lt (ifit·rt(;Oll .... 
<~1'1' lilt' t'fllll(>i i" Jn-.;s ttl' litnl,.., <lltcl 1ltt• g'l'\'ill 

t'lon~<l( ion or 11tc•it· hodi<~..,. L ittle i::-: k11owu 
a hou1 "'h<·n and h(lw t hi.... happened. I' or 
P<ll<t t'O IItolop:i<·c-11 <'Yidt•llt·L~ is ntl'i'lgrc. h111 
I' or 1 !w pl'H<·t it·a I t''\ JH'l'iPn(·l:' <)f I iving-. tlw:--e 
111 odifk;d ion~' p lct t·<· them nncler a 1111mlwr 
o[ \ '(' 1',\' r enl dis:Hlnt llln~·l'"'· L cH:k or lr~:-:. 
I'm· in ...;1;111 ('<'. ~ l mrs <lmn1 ~makes in tla•i1· 
Jli i i'XIIi t 01' jll'('_\', J'UI' (•(>lltntl',\ ' to Witl£'­
SJll 'c'iid 1)1•1 i<• J' r t'\\' 'lied{(•:-; t<lll l't'Ht ·ll i:1 :-;pPI..'d 

of 1'011r lllilt•.: <11 t hour. TI1Ptt il' ntH· tOII­

.... idt l 'S 111(' i111 1 Hll'111111 l'ttllf't ion tJJH~ h<llld..., 

iiiHI 1'\'t' l plcl,\ ' , : ltltOI1~';-.t otiH•t· \ 't't ' leht·<llt•s. ill 

:-.<'t'ltl'ill!! food. tlw di-.;;ulvant;u:re..;; of foCJt ­
lt•S!'IIIl'"'' ht•c•oJtl\' \ 't' l'.'' r,·id<•nt. Tlw.'· <tl'l' 

;1[-.;o <·ltlllltl<d i \'t'. t<ll' Jllll on!.'· mu~t thL• prc•y 

hn t'Hll! .. dtl illld itttlllohilizl'd b~· the llllatded 

lis" ot' 1111' .... n;tl'<' \ .i:nh. hut in thP :llht'Jl~·t• 
OL <Ill,\ lilt lllll-> nf' di.-ltl!'llllll'l'lll t Ill it lllll'-1 

lw t·<•ll:-.111111•<1 \\ lwl<·. l·'oll11\\'inu· t lH· "" al-
1•1\\'ill!..! 01' ll t·Oillpl"ll' <ttlillWJ. (•0\'t'l'<'d \\'iJIJ 
:1 tn11~h il ttd 1'11r- or l't·:tlhvr-f·nYen·d ...; kit l. 
\VI'.' JHt\\('l'l'ltl et tHI i'<hl \\'O t'l\ill!..!: .li~·v-.;tin• 
.illit·t•-, :tl'l' • nllt•tl l'ot· itt ortlt•r to Jll'' n•11t :ht• 
dc• :·n.\ rtttd i't't'lllo'ltlilliun Ill lltt• hod ~· witltitt 
tl1<• .... n;lk<•'!4 nlinwttl<tt'.' <·<~tl<ll. In l';t<·1. fl!i..., 
Hllllt'l int(•:-; tH'\'111'"· :-.; tt<tl·a•s l'c>t•d o t tl,,· i11 

\\<11'111 \\t ' :JJ!H •l" :111d \\'11<1 11 <1 l't•<tll~· t·nlcl 
t·lt<lll !..!t' l'ollows 11 llll'lll. <1 "ll<tkl''s lltl'!:t ­

hdit· lt<·li\' 1(\ l':tll-: \rith the ll ' lttpt• t·;tlllrc·. 

1 r ' '' ~" lllr:tl ~·n11not ' "' l'l'!..!'tlrg·i1ilt"d lit~· 
"llilkt• IISII:t 11,\ cl it•-., 1'1'0111 foo•l poi~(lll i 11!!. 
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. \11 IIH'S<' :llliltom it·al drawht~<·ks an· l'or­
mide~hlt• hut. on tht• ot ht>l' hand. uallll'l' j..., 

ah\ny ... l'e~ir . I r '"l' llllldifi<· ... in Olll' dirnl'tion 
:-.ht• usual!.'· goj,.,., t·otlljH'Il ·H tion iu mwth!'r; 
iJIId "0 it i" \\'ilh \"l' II OillOII:-. -.,ual\t•s. l11 lhi..., 
Jlln"( '-Jll'l'i<tl i/.t•d UTOII p llol 0111.'· <ll't' I ht• 
!!HSII·i•· .ill i<·t ·~ IIIOI'l' fHl\\'t•l'ful I hall I ho...,t• t,t' 
otht•r \'t• rtl'ltrntt•:-.. hut Ollt' pt~ir of sali,·nt·,,· 
Q I illl ds has HSSII II Il'd a \'(' 1'.\' Hi}-!'11 j fit•a ll t p 111'­

post• . In otl1vr \'t• rtt•hl·all•s tiH'M' 1-.dt~nd!-. 
l'illlt'd jHll'ol id and ... itiWtt'd 011 t~;H·lt sidt• 
or lht• throat i-itl ppl,\· parf or th\' :-.rtliva 
whi<·lt lllhl·it·<lll's 111<' 111011111 . In \' P ilOillllliS 

"'W kt~-., I ht>.' ha n• :tit n i llPd I:JI'g't' siz" <tt Ill 
pl·oclll('t' il JlO\\' t'l'rlll t'IIZ,\' IIIH' fiuid. 1111' 
Y<' lHllll. whit·IJ 't'l'\' t•:-. Sl' \ 't' I'HI j)lll'J)Il'-t's. 
\Yill1 tl1•• <'lll:tl'g't'd glnnds h<l" dt•,·••lopt·d r1 

p<lir or t•IJirll'!.!('cl l<'l'th (fctng·-,). ~itllal<•d 
011 tltt· lllH'\illary hollt'. "·hit·h ctn• t•ith<'l' 
!.!'1'00\'t•d 01' t'itltrtlizt•tl. 'l'ht• !-.ll:tkl' hit <'l', e111rl 

nt tlw -.,antt' tillll' t''\PI'L'''''" thi..; JHII'olicl 
fluid into tlw lahinl t'il\'it~·. lt rt>;wh p.., th•• 
liH'-«' or !IH• lt•t'lh <llld flcm~ dn\\lllh~> ~1'•1'1\' 1' 

01' c:IIWI lo t IH· dt'<'IH'"' l>l'll<'l l'illion or till' 
tip. t•nlt•rin!.! lht• hlood -.;tr<'<llll of llw hillt'll 
aniuwl. So lllll!·lt l'ur tlw llH't·hani<·-.. of 
tht• "',\'~lt'lll. 'f' ltp n•..,lllh HI'(' or ~'l't'ill illi ­

JIIll'l;lll!'!' In lite' Sllilkt•. In tht• first plctc·p 
tlw in.it•t·t ion of' \'I'IIOIII quic·kly imnwhilizn-.; 
tl1c- prc•.'· · Sn1nll lllilllllll<ll:-. and I izardo.;. 
\\'ltit·IJ rnr·r11 I ht• h11lk ol' I Ill' l'ond or \ 't'IIOIII­
nth "ll<tkt•s. <11'(' ll~llttll.'· illllllllhilc• in il r,.,,. 
wc·ond-. and dc•<td in muc·lr lP:-.!-. I han a nliii­
HIP. 'l'h<' \ '(' !',\ In'\ it· I i!!PI' 'i iiHk t• IISitnlh· 
hilt•s illl<l l'<'lc•a-.;t•s il!.!'itin. \\'rtiliu;.:· till th.t • 

Jll'l'.'' i, tlc•ac I. :\I o-.;1 nl' I lw ol ht>r \'l' IHlltlnll " 

Sjlt'c·ip..., ltolcl 011. ol'tc•ll l'c't· c• i\'i ll~ ctlliiP '-i'\ ­

<'l'l' bite·.., l'rn111 lllit·t• illlll "illlilar ac·tin• prc•y. 
Tlt1• hi'0\\' 11 -.uakt• hill·, and. \\'i t h a c·ot·k . 
~!'I'C'\\ IIIO\'!'Illt'llt nf it-., IH'(td <tlld IIPt·k. 

t'Oihlr·it·t" tlu· jll'<'.'' for a 'ho1·t tiHl t' i 11 a 
~l'l'it•..., of t·oiJ!-.. 11111..., illllllOIJjJjzjll!! it I! lit il 
tlw \ ' c' IIOIII I~;" tHkt•IJ c•ll't •c·t. .\11 "Jit'c·i,., 
J't•ll'a'-t' ll~t• Jll't'\' \\'IH•II clt>Hd and . 'tltN'.' it 
1111lil IIH•y ;.:c•l it into thl' r i~.dt1 pu:-.itinn l'nt · 
s\\'iiiJO\\ j IIJ.! hc'iltl li I'" I. 

I' I' 1'11 <11 >'i I ht• Ill o .... I i 111 pori an f I' u 11 <· t ion o I' 
Yl' IIOIII lil':-. i11 its :-.t rnng· di!!Pslivc• J)O\\'c•rs. 
( 'itl'l'il'd llii'OIIg'lltllll lhr• s.n·dt1 111 or f ll " hit -
11'11 itlli lllill l1y tltt• hloocl"ll't':l lll. lht' \ 'I'IIOlll 

('Olllllll' ll<' l''i I ltt• \\'OI'k or ltrc•akin;.: dO\\ 11 I be 
wall-.. or tlr t· blood \'t''"'' '"· !aki n !! tll c' blood. 
<111d J.!<'IH'I'llll,\' t•r· t• p;tri ng· lil t' i 11111'1' I isslt•·s 

.:'\ ( \ IH'I I 1 :i, 1 !J:jj 

nt' tl11• p t·c·.' for ""·· ilnilation h.'· til l' ~nakP . 
I 11 nt ht•r· wm·d, 1 lrl' \'t' IIOIH imlll<'diat •·l~ 
i 11d llt't'' d ig-<'...,1 ion I' rout 1 Ire· insidn lwfc)J' • 
till· J.!chl rit· .ill it•(' .... or I hi' :-.nakP ':-. <.,tOill;ll·lt 
h:l\'t' pt• rwt t'illt'cl 1 lrt• nltlt•r -..ht•Hth ol' -.,k1n. 
I 11 I IJj..., \\'it.\ it 'iJH't'<h I ht• prot·t''-' ol' a"ilt · 

!at ion. 

'l'ht• \'<'ltolll:-. ol' .\11s1rnliiln snnk"" ha,.,. 
!'our princ·ipr~l t·Oil'-1 illl t'lll...,. tlw quantum 
ol' t•:H·Ir \'HI',\'i ll !.!. \\'itlr tl~t• ~pt•t ·i c>-... Stlll'u 

lruiu is 11 ll('t'n• poi!-.Oil \\'h1c·lr ha-.. I lit • 

('lll'ill'('-likt• pll't"l'! ol' hltH•I\ill,!.!. lhl• I'Oillllltllli 

,.,,,ion of IH'n·e t•ud" ,,·ith mn,c·lt> fibril-.. 
11111 .... ' '<lllsirt!.!' llllt...,<·tllar JHirttl_,.,].., and il"­
phyxin. 'l'hi-; j..., lltt• inllllohiJi,iH!.! l';wtoJ·. 
1/ rtt//IIJI'I'!If/!/ill <lllat·l\s IIJP \\'Hib or hJowJ 
\'l'!-.-..<•1 .... lm·nkinu dow11 c·t•ll" <ltHI t·iJthill!! in 
lt'l'llitl lr iH' IIIOI'l'II<IJ!I' . ff rtt lllfllljtill j-.; l't '"jlllll­

'ihl<• l'o1· llrt• -..\\c•llin!.! ctntl htu· ... tin~ ol' n•l 
lllood t•!ll'J>II"t·lc•-, t•iliiPd "la kill!! .. nf hhud 
lt l <·ott.i!lnc·l io11 "itlr hat'IIII>ITha!lin it l'illb''' 
il Sl' l'inlh lo\\ !'l'ill!! or blood Pl't'"\ll't' and 
ht•ar1 d i I at inn . 'l'hi'-.P HI'!' 1 he t'liZ~ Ill il· fat· ­
lur .... Thnnllf)(/ .\1 . :1 hlol)d t·ort!.!lll<tnl. i ... nnt. 

i11 .\thll'<tlian "'""kt•s. H'- inrpor1nnl "" tit•• 
ntht•r I'Oihlilllt'lll:... illl<l '-Oilll' hH\'(' JitiJ •• 01' 

IIOIJ•• ill I hc•ir \ ' ('1\tllll. 

' l'11 n•llll'll to t lu• t hPIIH' rr·m11 wlric·h \\'1' 

"IHI'It•tl. tllt'l'<' i-... in nnltll'C'. a IT'I'-1111 fot 
nto"t thilt!.!....,. Tht• parli<·nlar l't~<l'-Oil fot• t!J t· 
dt•\' t•lop1111'111 ol' \'t' IHllll Hlltl a sp"t·i<llizt•d 
hi I i 11 ~· n p 1 HI I' <1 t 1 h i 11 "11 n k <''- i !-' q 11 i lt• p 1 il i 11. 

l l i ... 1101 il "ill j..,tt·r • '1101'1'01' t•J'('<ll ion" r ll' 
1 ltt• h:ll'il"''-ill!! of 111 :111. or. in l'at·l. <lilY or' 

lilt' 1;11':!1'1' illtilllllh. thoJI!.!'h i( j, IO'\i•• 
1'11011!.!'11 I o lw tlt'atll.'. i l' '-llllh'\\ ha I ..,J cm •'I'. 
t'\ I'll l'nl' 1111'111. Hatltt'l' j.., it H part or tl. 
Sllfl 1\t• ·, t'\'1'1',\' tl:t ,\ lll't ' l!. 1'1'\'illl'" I 0 tl\'l'l'­

l'Oilll' lltt• di:-.ilhilitic·-.. nr it-. IH'l'llli; tr l'oJ'III 

Ottt·t• in a lull!! \\ hilt• a 'llilkc• hilc'" a 111<111 

So dot•-. :1 hoi'•W ldt·k n11d a dou hil t•. Ill 

I' it ltt•r· t·ast• lllt'l't' \\ oultl prohr~h l.' he' Jto 

I rntthlt• "t'l't' I hP uninw l tlllllllllt•,lt•tl nnd 
gt\t'll a t·hallt't' to t·,•tt·t•iJI. 

I ' \\ . lt lt \l o \nU J •llwd 1111 ,l.ltl ••I th•• '\ ,1t 1,.11 d \1 11" lUll 
"' \ tol\•11.1, \t. ·ll"'llllll. Ill l.nuoJ,,u in 1'•:! 1, uul h.b 1. '< 1 
••tt••utn~h \ll a.·ulu .. t. \1tuuu .t1·,~'''· .tl•d , 111 ... p1d. 

\ '1.1111 "•"•c .. , 11• " lit,. 1111h"1 "' tlh llu •ll"' 'l; 
.. "1111111 ;!1 "' \ ... , .... .. . t l''·•lll ''"" hh ·•·i··· 1111• ' '·"" ' ' " 
"" 111;1111 111;11 , "'" •• • ,.,,,,. h "' ..... 11 p111tli·h··d Ill ' "'" ill• 
:u tl 0\t•t t ' 
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T I I ID nort lt -w t•sf c m pori iou or N<•w 
~011lh \Y.-tiPS. W<':->1 or tlt e D a rlin n· 
J). . '"' 

\ 1\' l' l', Is Cl \ ' <I X1 Hl'('Cl O[ ('Oll ll\1'\" 

wlto)'w intpn•ssi<Hl ttpoll n visitot· i~ npl to 
YHl'." <t<·<·o rding lo lit<' kindtl ('ss or ot her ­
wisP of 1 ht• \\'('<1! IH' r. I 11 n1it tV Y <~a rs 1-he 
rlil 1 piH in :-; n11d 1'o lli11g: hi li s · he<·omr <m 
i 11 i nt i 1 a IJ I" g·11n I <' I I or .n•llmr and wllii o 

dctisit•s. pnt·plt• PL'ct and n•d '·ho p~ ··. <:lg-ainst 
1111• (ll't' \ 'tti ling J..!'I'PY lntckg)'(mnd or tlH' 1 r ees 
and gTH'\"<' S. hut in ti ll• clt·\· ,.<'<l r s red sa tHl 
and llctt't' <·htypnn:-- (anti in 1 he north­
,,.e...,tt·rn <·orn<' J' ~ih lwr plains ) . dontillat c 
tltl' <"<H int r,,·:-.i dt> cl'- l'ar a;,; th<• P\'E' <·<lll sl'!'. 
:'l l nh.rtt. gid~l't' and ot lwr cH:<l(' i;.l·. an' d omi­
llrtnl <IIIIOllg':-:1 lit <~ 11-v<>:-.. hut llllge g ums, 
wjtlt t l~t • iJ· I'OOil'-\ ...:.unl\ dl'<'Jll,\· ittto tU<' s<lndy 
lll'ds. J'o rtu -.;i ttttn tt :-; I in<:':-. drfiniJI"' 1 ht• .-
lllllll l' I'OII:-. ctlld IHostl,\' dry t' l'l:'('ks. J;O\\' 

ratt~ .. rc:-. <lltd r ol·ky !tills . l'n•sh HtHI salt "''<-tl l' t' 
l<tkP~ or \' <1 1'_\"ilt )..!' sii'.('S, aJso S(' l'\"t' to bn•Hk 
lltt· Jtt Oitol o tt.\" ol' s<·e ttt' r.'· in " ·lritll the ri (; h 
J)ll l'l>l t•s <lllcl n'tis or t'ill'l,\· morning and 
latt> ni'I<'I' II OOII HJ'P s triking· l' f• Hhll'C'S . The 
'' ltolt• of' tl1is <'OW l I t·y is IJ O\\' oet• ttpiPd hy 
siH•t•p <~lie! <·<tl llto stat ions. 

l t is rtll i ttl <•nst•l .'· ittl<•t·e-.; tin :.( i:IJH1 pl·ofit­

;tlJIP n 'g·ion l'ot· I h<· <l tTliH<'olog i:st bec·;wst· 
g'('lH~t·cd ion ..; ol' .. \ hm·ig i Ill'S. lwlon~ i ng· I o 
.... onH· i wo do%f' ll 1t·i hl'". who li\'(•d H}}(l d ird 
in it hei\'P 11 •1'1 lu•lti nd JllHII." re li t's of their 
ot·<·ttpation. :\ lo:-.1 ol' th PI·W trih<'s po~s<'Sst•d 
l'ail'ly la r·g<· IPtTilorii'S IH'I'<lliSt"' or 1 he c·um­
panll in·l:· hant•tt 11 ;d lll' t' of tbc cnvirou­
IIIPlll. Cllld PH<·h I t·iiH' 's t C' I'I' i iOI ',\' \\'<I S l'lll'tl~t•r 
s tt h-di,·idc•d into,_, d mwll o1· :-;o sJllall t> r <ll 'l'as 
<'fll·h <w<·upil'd by ;t l o<·:tl g r o11p or hord t• 
(·C) tt sisl ing· ol' <1 ltlilll n11d his brothers auc l 
llt<•ir ~o ils, flt Pi t· wives rtncl Lnnilivs, <lhoul 
tltiri_Y (H'l'l'iOII X i11 nil. ' (' lt (' lll( 'll ti H' I'S oJ' 
t lt<' l<w;tl J..!TOII p I i \'t•d t og·<'t ltPt' a:-; lllil !-il('n; 
nf 111 fl il' OWII f !1 1'1'if Ot'_\' , Hll l l Hli t' t l((f'fl 

e<•r <' ltt on ic•s wi t l t oi iH' t' l ol' <~ I g- t'Oit ps <1 1' the 
I rii H• W(H'II ll !'!'l'SS;·tl'\•. 'J ' It <-'SC' t rihl'S '\\' (' l'C 

o r g-anizt•d itllo t W<l ll.toic•l ic•s ol' 1 \\'0 S('<· l ions 
C'<H· h. Hlld ;t lllilll Or \\' Oillrlll 111' OIIC ' S('t·l ion 

IIIHITi Pd <I :-i j)Oll:-lt..: l'rom Cl Hl)C('i:fipcl '('Ction 

i11 tltt• opposite• nwidy. 'l'h e wil:e always 
joi 11 cd hc' t' llltsh:lJJd 's Jocal gToup. 

'I' IH• ri V<'I' 1rilH•s Jw<L HI\ ahnnclant foo(l 
supp l_,. in t l1r (•otl , (H'rc·h, lJon)' h rea n1 , ee ls, 
l ort ois<'s and mnsscls in tll<' riYer. aml in 
tlw g'<lllH' and plant foocls abo1tm1inrr ahmg 
111<' s hoi'('S . T lw hi t·d life or the lake. also 
pt·o,·id <'d <1 n d 11<1 hit> sour<·e oE foo<l to lot a I 
.. \I HH'ig-inc>s. 'rlt t? !.!'rnnps JiYin~ in areas 
ct\\'H.'' l'rom tlw ri n•rs aud lake:-; h<Hl a lllOI'l~ 
d if'fi<·lllt sl'a t·<·h I'm· food in tlwir <hier 
tPI'I'il i 11: I hr>~' 1·c• l i<·cl 111ai nJ,,· npou the re~ltlt · 
0 I' h llll I i llg' b.\- t ht• IIH'll and Oil ~et•tl =-' I for 
d<lll1JH!I'S) and otlH•r plant food: colleclf'd 
hy I ltt• \\'01111' 11 .. 

' l' hroll~.dt o11t this t ·r~!'ion <ll'<' to he ~t'<'ll 
the• <·<llliJ> xil c':-; nf tltt'Sl' JWnp lr . markP<l n::, 
cl l'ttl l' h_,. IH'<I p~ or hurnt stOil t'l::i and llllllJIS 
of Htll -l1ill \\'hit·h l'urnw<l ille fil'e ph1 · <·~ . l u 
<.!Ookitlg· IIH1 kHII:.,nti'OO~. L'lllll::l allll l a t·gl'l' 
~'<lllH'. Ill <• siOil t's iliHl ltt111ps \\'<' l' t' hN11<•(L. 
Nnltlt' \\'<' IT put i 11 to I hP body <· ~:n·i 1~· of the 
:winw l and ot lwl's wet·r strewn m·r1· the 
body <ltnid I hr nsht·s m HI hot s;wd rot· a f't•\\' 

hours 11 111 i I i I \\'<l S <·ooked : i1 ""H" eookrd 
\\'I' ll i r ti ll• pt•opll' \\'t'l'l' 11 01 too i111pat ic•nt 
10 ('H I. httt 1\tldt•rdOIH' i r I he~· \\'C'I'l' Yl'l',\' 

hnn:.n·~· . l•'i:-;h nnd :--lll<lll ani111His W<'l'<' 
t·onst <'t l 0 11 t lw hot asht•s ot· hakr>tl nndct· 
tiH' lll. as \\ c• t·t• till' d<tlll(H'rs a11<1 .'·ams. In 
I ht> c•n•11 i11g-s t Jw g-ln\\'i 11;..!' l'Hlll p fires l'o rnwd 
g-n t !w ring- piH' 'V" f or tiJt• s<'P<ll'<lfl' famil i t·~ 
a 1'1<'1' t IH• d n.' · ':-; o11tiug. ~~ath l'<lllli ly 
t·twk<'d it s IIH'<tls af'l<'l' thl' nwa t f r om ;t 

k;.rttg-H r·no, tH' t 11 (' fi:-;11 t·aug-ht by llw g-r onp. 
had ht'l' ll sl tflr!'d \\'ill1i11 tlt t• l tl!'<ll Q: I 'IHtp 

<H·t·o rdill l! to kinsl1ip rttl Ps. Jt is \\'ith <l 

1\•v litlg· ol' l't'lliOI'S(' lltat Oil(' Yisils (hps(! 

l'<llllps i! t•s wlti (· lt , loan t1 11lltropolog-isl, an• 
s ti ll IH'I' IllP<Ift•(l witlt tlw ~pirit M tlw l'ot ·-
111 (' 1' inl1nhil:1nl s \\'lto <11'<' tt ow l'l'dtH•vd to 
sntall gTOllps li,·ing· 011 the 'l Ut skil't :-; of 
lo\\'usltips :-; u, ·h Hs \Vil t<t nnia and Tihon· 
httt'l'ct. nncl ll tt 1h t' :-- lt vc•p strt tions. 
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On th<' old va ntpsites a11 <tn·ll;-u•ologist 
IIIH,\' lll<lkt• H ri<·h haul 01' slo tH' illlp l<?tnl' ll\S, 
tlwngh <tX<'" <~re L·are l ~· fo\1111l as tiH·y <11"<' 
Pa~ily t·e<·ogni~wd ami most h<lH' h<'<' ll 
pit·k<•d up yt>nt·s <lg-o h~· dron•t·s <IIHl statio11 
nwn. .:\Jan.'· 01' tht• pvoplt• now liYi ng in 
1 his p~l l' t or the Htate !t (l\'(' ll ('V(' I' kt'(.' ll (I 

slotH' aX<' on !hPi t· pt·opt•rtit•s. ' l' hP \H'sh•t·ll 
ilX(''{ an~ \\'(' 11 lll<tdP. t:CIIlllltOtd,\· 0111 01' i1 

lHtfr t·oloun·d q tHtrtzitt•. :\ I ill\\' of 1 IH'lll 
ht>n J· a dt•Pp g-J·ooH' for hnftill!.!'. ;tnd this 
ki nd is l H' rlt<tps t it <• most <tt1 t'Ht'lin• <IX<' ty pe 
fot tlld in t l ~t• \\'t•s l. 

l 'o n·~alld t·hipp<•d Aakt•s l'ot·m t!tr nw:-;t· 
llllltt< ·rOll' t·l<t...;S ol' intplt•IIH'llb l'01111d 011 t IJp 
<·<t mp:-.it<•-... 'l'h<'y ill'<' 11ot <'it~.'· ta l't't·o~· nist• 
l11tl aftnr sntllC' ~·uidilllt·t• <tttd <·xp<•rit·tH't' 

11~t• JJ · t·:J IIPl'liott I: <·!·OIJI<'S u f'ctst·inntin1-r 1;tsk . 
.\Jo-..t 01' tiH'Ilt il l'(' Jl(()dt' 0111 o l' H \\' hi lt•-to­
< t·P:l!.l sto tl<' <·<tiled ( ln•.,·hill.'· · \rlti(·l! l'oi'Jtt~ 
;• <·tt ppi 11'.! 011 1 ltt • I a hit>-I op hi li s <tlld rid~·< s 
;11 tlti-: n·).!ion. 'l' lti . .; -..ton <· ntrit>-... in tl'XIttrr• 
l't·om e~ :-.mootlt, littf' 'Jl!Hlity c·lt;tl<·edun-.· Hll<l 
t·ltc•t·t TO it !tnnl qlletl'lzi1t•. l tllpl<'llH' llh or 
<:rvy ltill y ot·c · ttt' ll ll t'\'<'1',\' t'<llll psi t<· i11 l i t is 
\'\C"·dt•t·n n•,!.!iott :11td tl11• ~t<IIH' lllltst lta\·t· 
fo rlltt'd illl i Ill pod ;tttl ill' I i<·l(• or tr;tdl' l'rnlll 
Jwa]itit•'-. ill w!Jic·IJ it OII\C·('OIJJH'tl. l ,t•hhl< ·'-' 
<111d llllctps ol' s 1CJIIC'. flrtl((•d toil workin!!' 
Pcl!.!l'. \\' t'l'l' IIS<•d I o t•ltop I lll·otl!.!'lt ~il pi i II J.!'~ 
<tt td IJt·ctllt·IH·s illld lo c·11t ollt hlcwks ul' wood 
ht• il \\'t' ilj)Oil, ll11'lt'-;il. 01' ('"I'I'IIIOtliitl oh,j<•t·l. 

t·'];tl\(•s ctlld hlitd<'s to ht• l':t:-.ltiotll-·1 into 
S!'l'iiJH'I''-'· <ldZI' '~ . luti\'!-..,, it\\\-.,, '-,it\\''-. illld 
'· JI<'<tr-points '' t•rt> -..1 rtwk off bt l '!.!<'t· pit •·< ~ 

:\ f \H('II 1 :), 1 !!:)7 

The remains of aboriginal fire­
p laces in the fa r .vest are indicated 
by heaps of sto nes :-tnd lumps of 
burnt clay or an i heap. 'The 
Aborigines cooked anim.d and 
p lan t f oocl-, in thei r fireplace.; t~nd 

slept ne•u them for warmth. 

Pltu1 n. \ u1 hor. 

/ ,ef/: Cylcndn.-<:c.nic-.,1 .>t on~· ~rum 1 t)C•I\\ ngt·•· Hil!hl 
{lop to bottom ) : End se r.qwr. rroo,·cd " , ,.. .tntl ·' 
nut lt•us f rum "htch Wt'tt• \n.tpP•' I tl.tkn \t. lt rm 

knl\' t':>. scr<~pers .md ut lwr unplt·m••nh. 
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In western New South Wales rock engravir..gs are 
mostly of small figures. thei r surfaces formed by a 
-;;eries of small pits which the Auorigtnes made w:th a 
stone hammer or other implement. This series at Moot-

wmgee was cha lked for photographic purposes. 
l'hoto.-.\ •dlt<rr. 

know11 as ntH'I Pi 01· Nl t' (' :-i. ' l'hr adz0s, which 
\rt'rr usnally ntadr from I hr hc-'s t p iee<'K 
HlltOtln·sl th~se Hakes. h<lY P the cl ist<d c•ud .... 
ch ipped to n 1·ounded sh<ljH:'. Tlwy m·<• 
t;tl lc•cl l !(/((. <l tH I \\'l"t'C' tliOIIlltC'd ill g-11tn on 
litr Cll<l ol' Cl stiek Hll(i llSC'<l as <l l·ltis£•1, adze 
and knif<• in fash io11i11g' woodPtt ob.i<'<'1s. 1\ s 
llw e1 lg:<~ \Yun• il\\'CI~' it '''<ls l't>·<·hj ppNI ttJitil 
011 1.'· " port ion o1· s lttg' I'<' Ilia i lt Pd, ;md I his 
we~s dist·<tr<l ed wl~t·ll il was of 110 f 11rtlter 
liSt'. F' la kr;-; ~ hipp<•d al<lllg· thC' r>nd or 

IH1 c· J·al ed~<·s sP rvvcl <Is sc·t'<l pc>rs <llH I 1.: n i ,·r·s. 
Sont<' ll<tkc>s ltaH' n poi1tl shaped 0 11 th<•Jll 
!'or maki1rg· g-rOO\'f's in wood i'illd f'ot· otht>r 
plll'IHlS<'i->. 1\ l'ill'l' 1,\'pl' flas <I S(' l'i c.>S Of <'<-ll'P-
1'111 1\r l'r~sh in !led 1 Pl'11t on one or m on• lllill'­

gi u~ l o l'ol'lll <1 s;t \\'- I i k<• \\'Orki 11 p: c•dg:e. ' I'IWI '(' 
<tt'<' a I so leaf-slw pf'< l points <';11 1<'<1 pirri 
w hi<·ll \\' C' I'C' 11se<l lo11 g <lgo as HP('<II' poi11ts. 
HIHl btll'ills <11'<' fH·t·a -.;io l~ttlly f,Jllnd. 

Otl1rr iluplcwr11ts l'c)nml ou t iH•sr cau1p· 
si l<>s i 11 e I u d <' 1 he n1m·1 a rH and pest ]p~ w,;ccl 
l'o1· hreakiug up hal'<..l SN•ds and hone . . 
antl t lw tnill stmws l:lnd mullers u-;{'(.1 fur 
gTindill g- sN·<ls into flour. It is not llii<:OUI­
mon no,radH,\'s 1 o ~e<· <1 slwd floot· o 1· H patlt 
on rt stati011 pav('<l witb t he lar g<-- fiHt 
mi !lstonc.>s, or ~a nlen breis fiankrd ·"'ith 
the11t. A11ot lt er iuteresting imp.lem Pnt 
w hir·l1 oc<·u rs in t lli :-; region is a lru·g-·~ 
CO Jiica l one known <:Is a cylcon. One 
nu·i0ty 1s straig-ht and 1 ht> otlwr 
<' tlrvrtl, and ilw.v <ll'e fl·om abont 6 to 
OY<.·r :10 1 nehes long. ::\lany of 1lt<:' lll 
hear inc· ised I i ncs, inC'lnding kallga t·oo ancl 
('lll ll t ra cks, e111d they '"'Otdcl appear to he 
tlw product of the sanw mytholog~- a. the 
rock cngr a ' 'ingfi and paintings. Cyleons are 
al so he<'omi11g· scan.\(' on th r campsitPs hut 
now and agai 11 the sh ifting ~au<l::i r C\'Pcll 
~ peenn ens. 

On some of the gravc>s ar e to h e set>n 
ontl-shHped piec·<?: of l;;opj , a "'hite rlay 
mad<· f 1·om g~·psum. and also the well 
known widow::;· cape. mad (' of I he sm1H' 
material, whi<·h \\·ere worn b~· "'-ic1o,,·s dnr­
i ng: t il e monrnin~· pcl'iod for their tlP·ad 
lmshalHls aml then plcu·etl on the gt·cw<'.'\. 

Th (' A ust r c:1l ia n :\I nsrum pos::;es:es eoll<'t­
tions or llllj>l('lnellts from mall,\' (•rtn1psites 
in t ilt' far west. :\C'al'lr ::LOOO Wt'l'~ eol­
Jr<.:i"NI htst yea 1· during a trip (fitwn1·vd h.'' 
1\forle.'· .J ohn:-:OJl Ltd. ) l><.•hre('ll Broken 
Hill. :\loot\\·illg'f..'e aml the t~ueensi£111d 
border. 'I1 IH' late i\1 1·. l'. ( '. rrowlt-
IH'tpwat lwtl <1 lin <~ eoll<'dion from t IH• 
\\Ti h.:ctllll ia dil-ltl'ict. ' 

On tltP \d iO I e, t 11 t' i 111 p l('Jll t' ll h; in t 11 <' f <n 
west l'epn'X<' ttl some thonsnnds or .'.t';t rs· 
O(·<·tt p<ltiotl h.\· ilw . \ horig:ines. lt is l<nmrn 
I h<l t t lteH' wa~ a higher nti ni'Hll <llld lletl'~r 
<· lim ;llt• ill til e ilrh•rior or . \ 11:-:tnllia in lllt' 
latP Pl <•is1o~ell<' PL'l'iod. wlwn the ... \hn1·­
i1..6 n<'s prohnhl~- entered it h<'t\\'('<' 11 10.000 
<llld 20.0()() ,\'CH I'S Hg'O. Jt is ini<'J'(':-;(il1!.; to 
lll<' llti on lt('l'<' l 11<11 tile ~otdlt _\ ustrali;lll 
:\lw-wnm lws to llr('lt'<l stOih' implpmcnts a-;­
sO<· intPd with t:'Xfilt<'i n~rtrsnpi<ll hones in 

1 J\ 1 ~- int(•ution i:< to puhli"lt ; t dt•:<<'l'iption of ~ht• 
i rnph •nJl• rt is frortt thi s region, hut l'il'\' l' r:lllltOI'(• lrt ps 
"ill fla,(· to lol' nt ;td (• ln ohtain t'I' Jll'l':<<' tll:lii\•• 
<·oll<•c•t ion:-; t'rortt :1 tllltHI •I' t' of ;ll'l':ts not _Y l' l \' isiii'IL 



...... . 

When her husband died the aborigi na l wid ow along 
the Darl ina Va lley built up on her head a cap of 
white gyps~m. Whe n the mourning period ended the 
cap was placed on the grave. The impression of the 
net worn over the hai r may be seen inside this cap. 

Phot o.- 11. lhr·m·:<, .l r11·. 

1 he 'J feni1rdie distri<:t. 1'h i~ nnt:-;eum haH 
abo estah]i:-;hed fonr cultlll·e per iods amon ~ 
tltese implrme11t~ by ex{·HYat ing: campsites 
at 1'artang·;,t and f><>,·on Downs, on t lw 
]0\rcl· 2\ l lilTa~r H jYH. wlwr e thr same rang·t' 
oce:urrecl. as in the far west of N<>w South 
\\'nJe~, H 1·ange whi<·ll , in fa(·t. exte11ds into 
\ \' e:-;te1·n (~urenslallll. the ~orllwt·n 'I't:> t'l'i­
tot·.' ·· aJl(l aC'ross the c-ontinent into \ Yeste l'n 
. A nstt·nl ia. 

'J' hr l·e arr mau~· otlll' l' l'l' l ic-s ro] · the 
<U'c·haeolog:ist to exam ine <1lld J·eeonl in th(l 
far \\'t'St. For C(•rta iu <·e l·e nloni<ll pn r­
posrs f•OJl iWded with thei 1· spi 1·it beliefs 
<JlH1 " ·ith in itiatio tr ee t·emoni<'s tlw A hot·­
ig·ilws c·onst r uc·t('d <·<1 i1·ns a 11d lH•aps of 
slonPs, <'llld also elahonttr p11t1rnrs of lmu l­
rlC't'!) in t·c, \\'s , (·i l·<·l e:-;. <1lld (JtllC'I' dcsig·ns. 
Th PS<' Ul'e to)!(' seen on the !t ills <lnd <·lcly­
pc.tlls. <111d a iH>ttt a do;wn sit<·s HI'P kli0\\'11. 

# \ lwut two do%cn nwk-slH•lters <·011 bt i11 ing­
n l :ot·i!.fi n;1l prt i n l ittg·s h;t Vl' lJeen l<)('tt I vel i 11 

thr r<tr wE·~t, t lw majol'it~· of IIH' tlt 1Jeing­
t• r~s 1 uf tlte l>al'l i llg- Hiv<•t· IH·tWt'<' tt ~ l <'llill ­
dit', ('oiJ<tl' n11d Bottl'kl'. <lttd 111vn• is <1 fitH· 
-.;(• t·ips or Jl<l inti tt g'S ill ctf>Olll it d();.t;('ll ('(I \'<'S 

nt .\ J ootwin~C<'. St<'llvils ol' lit fl ltlllllii ll 
Jttt lld ell'!' tl;(' Olti~· !··H tl>jt•<·t ;JI NOII I(' s i1Ps. 
il111 s l('lt(• il s oi' hit lidS ( llt()stl.\·) , 1'('('1 , liZ<Il'( Js, 
<ttl(l l lilrk disiH•s <tn• to IH' st'<'ll <tl 7\ l <w l­
\\' Ill g'('('. T 11 (' \\' ii 11 s 0 r llH1 

( : ll I Id a I }()0 k: I. 
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\V i ltau·ootHt ulld \Vinlw l' Jo; hcJtC't'!-i HI'<' c·ov­
('I'C'd '~ i th oV(' r laid pai11ting·s whic·lt in1·l udc 
t lw g'O<lll ll ct, tortoise, l i:card. <·m u Hlld 

1 nltk~. kanp;a t·oo <lJld tt·:wks. and n few 
fikh . .At Uu tHhthooka o11r \\'ill'l'iot· is t-ih0\\'11 
llol<l i ng <-1 l o11g l>arl>cd sp<•aJ·, H l'n\'Otll'ilc 
sul>jcL·t cttn0 11 g tlw L'n~· t ·<t'' illg·~ at -:\Joof­
" ·m 1-/.'('('. 1\ nn g-aroo and <' n n1 h llll ts a l'e a 
fr<ltu1·c of these <·a,·r paillting-H. somt' of 
whic·h sltO\\' th r 1T<H·ks onl.'? ol' fit <' hnntel' 
a 1td ~<tlll f' . ot hr t·:-; the hun1<'t·s antl J.wrw:a­
roos tlwmse h •<>s. 'l'll c> t·e nre lllllll <' t·ous little 
nwn <tnd wcmH'n i1r f·oll\·enf i on;ll postm·<'s, 
ofiE'll d("' l i c· rtte l ~ · JH> I'tra,,·ed ill i'lnimatrod 
J)OSC'S, dc-tll t ing· i 11 sc•ts 0 !' f'Oll l' 01' lliOI'E', 

light ing due ls. m· stnnding nt·nw d \dt h 
t l ttl>s or s pears. A 1·ed kang·a t·oo -l feet 
high is pain tcd nt \\'in hen·, a yellow <..luc·k 
nnd i ts eg~· at ( 'amplH:' ll 's (~a l lel'.'·. in1 en'st­
inp; l ine mazes nt \\'iltag-oona Hlld Uunda­
hooka. conccntrir ti l '(·l es cllld diarnond. at 
\Yi11ha r a11cl <I t.:mdahooka. "l'here i. a hu~e 
sl'rpent 2 ) fret l ong in 1·ed at -:\ loot "rjng-ee. 
" ·h.;>n• hoonwn1 lH~-s. a nillla I:-; and thcjr 
tr;H·l(s. l iz<in1s and other fig·m·f's rorm the 
biggest C'OllC'f'Hhation of painting-s l11 the 
l'eg·ion. rl'he:;;e p<1inting's are in red. black, 
white ot ~·c l l<nY, po1·tra~·ed in line<~r <llHl 
si lltour t 1 e s1.dPs. 

P<>rha ps 11w mo:-~t st1·iki ng- n'l i t~ left h~· 
tlw 1'\ borig-i11C'~ are the <' xtc11~i\'r g·nll~:'t'ies 
o I' ro(· k r ngt·c-n· i 11 g:-; <1 t S1111'1 's :\ I ea<1 0 \\'R . 

:\lootwing;ee, l•}uriowi<"', and otht~t· plac-es in 
tlw fa l' \rest. 'l' lt<'.V arc all -.,itnatrd in 
outei'OJ>S or I'O<·k l l (' cJ I ' IH' l'lllHilt'llt \\' i·ltel'­
ho}('s o.t· p lm• t's 'rhic·h w onld ~- i eld w<ttC'r 
for <t long [Wriod in droug·ht Yt'<Ll'S. The 
('llg'l'l:Wlllg'~ I'Oilsi:...t n i' thousands oJ' Slll<lll 
fig'ltl'('~ . J\J (•I) Hlltl \\'0111('11. Sll<lkl'S. k<lll!!'iJ­

roO!-; ( up to ::l l'et' t· (j inelws long ). liz .. tl'd::;, 
t•llrlls, j 111 plt>mt' llls. or·nnnwnl s ctll< I Wl'il pon:-s. 
;ttrd 11tm1 i11 g inridt'nts ilrt• po1'11'il.n'd <lllHI'Ilg· 

l'i tTlllHl' <llld ot llt't· g<'OiltPI rit·crl tlcsi~ns tno 
ll \1 Ill(' I'OliS I 0 d l'X<· t•i ])('. 'J'h t'.\' it l'l' t ' ll ~fl'il \' t'l1 
w.; li t1<·11r d1•s igt1s ot· in a thi <·k inla,l.t'lio hnntl, 
il ttd 111;111.\ ' of lltt'lll HI'(' l'Olli[) J<'It' illl<lg'lio~, 
111!' Klll ' l'cl('(' or t lt(' inlcto·J io <11'(1;} lwillU' IHtlll· 
IIH' I 't'd <tl l 0\'('1 ' toil d ~~)th ut' l'rnm l l tHh 
to ~ lit ol' an itwlt. 

I t is ~<'ll<' t·a l h· s11rn 1 ist•d t I tilt t ltt' g,tl­
lt>ri<'s lr;r.d <l rit ;l.ill o1· tll.\ ' llt o i<H.?: i<·it l :--ig-lli ­
fi<-n tt<'l'. HS I 01t•ll t l'('lt t 1'!':-> l'nr ntlt' t ll' 111UI't' 

<·lall~ <ttld (l i-: <I t'('('ll l·d or 1111' l i\'1''-o or spiri -
111;11 <1 tl<'\'SI o1·s 1 tt lilt' I >n•n 1111 i ti ll'. T il t' 
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Cave paint:ngs of stencilled human hands. and of human feet C' nd 
kan@arco tracb. in white. in the main cave at Mootwingee. The 

initials below have been sc rawled by a vandal. 

Hpp<.'<ti'Hll<-€' of tJH• t'llg'l'nving-s and their 
s itucttions in r emote plct<•c!-\ <1t·e apt to gi\'e 
an impression of gTe<~l antiqnit~· . hut a 
<·Ins!' l'XalllillatiOll l'(' \'C<11s that many of 
them rlr(' not va1illat<'d and c:ll'E' qnite 1'('­

t·cut in ori~·in: othe rs <HC so weathe1·ecl that 
i hP_,. <ll'e ttm1onhted ly <'l' ll1ttri ('~ m· thons­
HJtd.., of rear:-; old . Some nl' tlw sltbjt'ctx 
Hl'C' thr se~rne ammq.~· thP pHintings ::md en­
l!.Taring-:s and it " ·ould itPIH'Hr ilwt hoth i:t t·c 

'-

l'hu1o. Autltm·. 

rxpt ·e~sions of 1 he one m~·1 hology. <ls u1·c 
the c·,r leons. and that the.v wel'e ill N• t·e­
mon ir1l nxc horn tlw cc-n·l_,- occupation of 
th(' eountnT ))_,. the .Aborigines to the time 
ol' whitE' OCC'llpation. 

I was ahle to 111akr a prelim1nHry stn<l.v 
of the J(Ootwillg'e(' J><tinting-s Hlld C1l!,!l'HY­

ing~ (1uring- last ) 'C'Cll'·s trip, a11d c-mo1hE>l' 
,- j ~it ]s plannfd 1 o n1akt• <l drtailed r e<"onl 
of these extt·enwly i11terest ing sites. 

Ty pical kn apped fl a ke nnd blade implem<'nls from far wcslcrn New South W nlcs. T op . /eft tu 
right: Three d enta ted -ed ge saws (Tc ro T a nk i!Dd Wangu ltlla): rcmnanl or sluR o f a /ulu ad7.t> 
fl a ke (Tongo): lttiCl adlc (Lake P c<·ry) : Dollolll: Four gcornt·lr icul mic rolilhs (Bunda ra, 
Purnanga and Tcro rl ank): f 'irri spear po rnt (Snli:.bury); ~ca led burin Cl c ro Tn nk) : /r./a adLc 
fl a ke (Tongo): pyra mrd al sempe r (L.,kc Peery). Toe saw:; a nd b urrn art> rnrc lypes but occ:.~r 

lhroughoul 1111' wc~l<-rn region. 
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1 
.... ,,HLE existenc·e of ~:ruclc petroleum. ns 

s ur h, prohabl.'· clatt·s hack to tht' 
fin;t apperll'<lllCt' 0 1' lift' 0 11 1lli s 

pl altE't [or-iu eommon \\'it l1 otltPl' ~omp l f'~ 
tarhon com ponrHls- tlle snhstant!'!'> whil'h 
<·ompri .-r '' mi ue r a l oi l :' e~1·r a dircd ( or· 
Yt"l'·'· 11earl .'· clir<'<·t ) product of liYing: 
or {2'll llisms. Jt i-.; n ow grtH~ra lly ClCC'cptf'd 
that 'iOmc typ<'':l of plant l i f'e p~·t)cl nce . nat­
ll t·all.L a smc1ll p C' t'centng·e of h~·dr·o<.:<.1 t'bonf'; 
wb ieh are id c11t ic::: I ,,·itlt t host> f01 11 ul i 11 

<: rud E' o il. U js 8 1 ~0 g·(' I1 Pl'<lll.\· Hc•t·ep1Nl thnt 
qnitt• r·ctcnt muds ( to r Pxampl c, in tlw 
Uulf uf ::\fc>A ic·o and in 1lle C';-1-.:pi <l tl Sna ) 
c·o ttb! n dt>tt•(·ta ld0 <liHl llh'ilStll'<l hi e <lmou n ls 
of p0troJet tm t.; ubst ;nH·N;. 

T 11 c• p t'O I,] r tn i 11 pvt 1·o I rum fin ' li 11 t2;. 11H' r~ . 
fCJl 'l', i~ !lOt I he di:-::<:0 \'1' 1',\ lif COtHl iti Oil t.; 
IIIHlPr whi<·lr (' l'li Cl\.• oil l'<lll o~_•t·ltl'-! he:-;c• a r t• 
a lmost ubiqui tow; as f:ll ' <IS 'iC'dinw ntfltT 
sl rata a re cO IH· t>n H'd- hnt to cl t'fi ne 71t L' 
Pnv it·onm t> nh ttnclPr \Yhjc-!1 it <'<Ill hl' xvgT<'­
g·atPd <JIHI j)I'('Ht' l' \'t' ll in \\"0 1'( lt -wltil<' <j\IClil­

tity. 

11 i:-; prohll hlr t I ~at pri tll it i ,.,. llt<lll, .!.!' 11 i1 l t>d 
h.\' 1Jtl' i'lllillltll s ft C' llllllf Pd, SOOll ['o nncl 0 111 
thctt <·t ' ltdP oil ~Pt>p ing f't· o nt 11tc• g rot111<l w;l .., 

<Ill (•fr'pc·f j VC' Hl-!:l' llt l'ot· 1]1(' dt•:->tt·llc·t ion < I' 
Jlt'l'll it·iow.; Jl<II'<ISi H' <.;, Jo; llt'ft ;ts t i(•ks; i t \\'i ls 

only H rnnttc'r of' tint<' !'o r hint to I'Pfl l ist' 
tlw f 11!<' !iqn icl pn-;s"-;sr•d JIH'<Ii c·in<ll propl' r­
tic•s cts wc•ll: "~ 1 ud Xrlu·m irrlt coflrrf / J,is 
1/1 1. n g 1\' r j)h/ Jw J'. w/1 ir· /1 is us 11111 1'/1 os lo 
SO.'J, 0 f'lr' OII S iii (J 

Oil Australia 
. 
1n 

By L. OWEN 

1'1le firs1 c·ra f1snwn tollS(' l>fll·olc•nm ;trr 
lil\el.'· to lHl\' f' lh'<'n the inh Hbitantx of the 
::\ [el:>o potam i <:lll ri vt• r plains. wh o, fo r· lack 
of su ita hl P t iudw1·. fa brinli f'd Kf!n ·ic·Pahle 
boat~ fro nt n ·eds and a!-ip h,tlt (th e latkr iH 
it·sc l f a tl<l1m·al ly in~pissatcd er ndP oil ) . 
A l'nrtht•r ste p 1n1" t ll r <·a ul ki 11 ;.r of Jarg·rr 
boats lmtdt' or litnlw r (d .. :\oah 's Ark) . 
Later, af'.iphalt. or hitunH' Il. wr1s usr·d P:-:ten­
:-;ively ct K a huildinf!' Cl' nl t' ll t ( c' .{J .. t lw 10wPt· 
of' Babel ) and in tilt• fabri<·at ion of 0 1'lP1-

mcnts b.'· h1l am it es. t 'haldt•ans . Akkaclj<lll ·. 
• 'nm er] ans atH.l A:-):.;~Ti <-1 11'-'. Bit tlJll t'n W<l:-1 

11 li 11 cd in hnlk at se \·Pral loealitit~s of th1· 
r eg:j o11 110w known m; Tn1q. Jto tabl:'- Hi Hit 
( m·ig- iuall.'· c·all('(l fh i tlr1 kira or "hit umen 
sp1·ing · ' ) . 

Dot h in P er s ia Cl n cl in the• (';liH'HsllS 11w 
existPnt·t• of s priJI!.ts of oi I ;111<1 g:aR ( <· l·r•mal 
fire:.; ) hns LH'r· n kHO\Yll f r om t lw earl i P:-;t 

tinH"s. 'J'h<' P e rs ia ns not· on ly \\·or ship iH'd 
fire a t hurnit1g· altnrs ft•d h.'· S<'t'l)i:i of nat­
nrcll ~·as. hn1 <\ lso nsed erud 1• oil fen· the 
fi l·s t - t'et·o r·cll"d ' ' fLtlllE'-1 hro\n' r · ·: a1 tht> 
s it'g'(' or A j il l.' ll "), in -1:140 lU' .. 1hey ('111ployed 
l ll tl' IHI in ry <11'1'0\\'s wi1 h \\'at'- ll<'<lds ol' oil­
soaked t ow. 

Dc•posils or ('l ' ll tlr p<·tr·olenm lHl\'f', tli ­
lllOSt <~lwt~.n;, lwvn as-;oti<ltt'd \\·it il salt or 
brill (' Hlld lit e' intnslul"nrs or both the Ol d 
' l'('st illll('ll f ctlld t hP N('W \'011 ru ~~.·d 11le S('l'ipl 
11srd l'or "sn lt"' wit h tlt c-11 t'or "llitn•" ctlld 
" h i I 1 111 H • H · '. H i :-< i n l r n ' s t· i 11 g· t o n ol e, t IH• l'l'­
l'c'n', f lw t i ll t' m od<' rll i C' ~.:h 11 iqut' t'tltpl o~·c'd 
ill dr·illing l'ot· oil i~ i1 <lt•n·lop1111.'1l1 or lhl' 
llll'f hods 11 !-'t'd fcH· sinking ln·ill t' \\'(· 1]-.;, 

l 11 tit {' l11 il1'd :-)1;llt'S ('I'J i dt• oil \\H'i 

sk i111111 C'd f'I'Otn pools !)\· 11~t• lndinn:-1. fell' 
nH·di L"i md p111'j>U:->t'S, l oll~' ht•l'on• ll~t• <tdn•11f 
Of' i l tl' \\' llil t• lll il ll . illltl . if \\' fl" "-Old ll\ l ilt• 
f~tfiPI', ill f\1(' ll il ( llt 'i1f Cl!' JHil'fl,\ r;•fitl t'd 
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~t<:lt<\ at lt'nxt Hx I'Hl' hack as 1 ;30. nnrh'l' 
the ll<llll(' or '. St>twc-a Oil' . which W<IX 

(·lnillH'cl to h<' a {'lll'l'-all. 'J'he partly rcfin c< l 
oil \\'tts nl:-;o adaptcd l'o1· burning- in lamp:~ . 
thns r<'p l ncin~ the tht•Jl <-OlllmOnly-employcd 
sperm<t('rt i oil, aud a. a lubric-ant. 

]\ lol'it of tiH' 'n-lls suuk for brine west o~ 
thl' ~\ll c•ghe~ni<'H prodnN'cl Home oil. \Yhich 
"·•v r-vga t·drd Hs a Hnisan c~· . aucl ;:r con­
ta mination . O ne or t hese bri.JH' well~. 
drillrd wit h a pc•t·etu;sion rig <thout 1806, 
producNl :w to 60 gn ll unx oJ' oil with large 
quan1 i1 ies of ga~ l'rom a depth of -t7f) fePt 
en:•ry t \\'O o r· 1111·t·e d<l.vs. 

'r l1e first well <hi ll rd l-lpe(·ifi ra ll~· with thP 
ohj t>C·t o[ prO<lllt'illg }Wtl·oleum . whi<:h hy 
thHt limP hHd attaillf<l a ('Oill mf'rcial \'alue, 
" 'HS pnl down h,\' D ntkt• in 1 ' .)9: from it. at 
69 fet-1. ~000 het rTc ls of <:rude oil were nb­
lc.tim•<l bel'ore tlw l'nd of the year. \\~i1 h 
an t'\'Pr-i tH·rPasing- dc·mand for k0rosenc. 
and latt't' for pet r·ol and lnbrirant . t he oil 
in<lusltT hc<·<t mf' \"('l'Y L1llJ)Orhmt not onlY . . ~ 

in thr l'n itvd Ntrt h•s hnt i11 mauy ot lwr 
tountl'it>s. The tc,tal '\'(n·ld prNinetion of 
pcl1·olpum (IIII Ol lll! {•d to abont :)00 11wtriC' 
1ottll(>s i11 1 ~ .)~): in HH5.1. it exceeded 
((;:~.000.000 I Oll llf's an nnally. 

1:)1 

11 is rnt IH' I' r·enHu·kahle that the :\fiddle 
Ea:"t. which 111<1." lw re:ranlcd a~ the birth­
pl<wr or I IH· 'r i dC':-~pread applitation of pet­
l'OI <'lllll to tlt r Jtc.><'dli nl' man, did not attain 
comuw t·ei H I procluc·tion (in the mndet·n 
st' llsc>) until HH>H. when the :Jiasjic1-i-,.'nlai­
ltlC\n oi lfirld wt-~s opent'd 11p. 

D ttll .. tJt t'\G t•'OR 01L • ~ Ar. TR.H,t.\ 

1\ lt ltough, h~· I he end of the nineteenth 
c·cntury, s<•vcraJ inst<m ces had been r eport­
ed (and sorne verifi ed ) of th e Htrildng of 
na t u n1l ga~ a.nd oil -shows in wells sunk 
for \\'ct1 ('l' on t hr ,~\ nstral ian m a inland, pd­
roh•um Jli'O~pcd i ng·. clnring that pet·iMI. 
and it~ nl i<•lll p t<·d ~h"ve l opmE'nt W<'l'<" (!(! t'­

ri cd out h.'· inadeqnatcl~· small :ymli('atcs. 
athisl'<l h~· qu<-ltk:-;. d iYiners and folk with 
' 'ht1ntl1rs''. larking· sore]~· in a11.'· kJlO\\'­

Irdge or <'x pct·i ellCt' of the oil g-amt>. 
'l'hP first w<>ll in .... \ ustralia to strike a 

sizt•a hi e flow of g·a-. was su nk 0 11 llo~pital 
ll ill, Honut. t~H<'t' llsla nd , in sean:h of <n'tC'­
sict n wn t<•t• in 1900. Prom a depth of :3()8:3 
fef't, it pt·od llt<'cl <HI ephemeral supp]~· 
\Yhir·h tx stat(•d to lrave t·eachet1 <1 maximum 
flow of 70.000 (·ubi<· fpet a cl a~- . Bin<·c l hen. 
morr than forty Wt'll:- haYe been thi llecl in 

S urfact: explosions a t £xmoulh Gulf, W.A. Such explo~ions crcal<· shock waves which experts can 
measure on seismomcters a nd thus obtain a pit:tur<· of rock f 01 mations below. 

l'hnl•• \1111"'' lo::-.pln1 at 1<•11. 
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The type of country encou ntered by dri llers 
seeking od at Cnpe R anr.e. Exmouth Gulf. 
W.A .• and a ng opc-rahrg a l mght 1n the 

Mrne area. 

l' lu tl• \nqu• l 1·;,('1•11.11;1,11. 

l'napshot of the author 
10 Arab dress. Since the 
end of \Vorld \Var I 
Mr. Owen has been 
actively connected w1th 
t.>Xplorahon for, and ex­
ploita tion of, petroleum in 
nir.e ccuntries, includi r. ~o 
Sauda Arabia, Colombia~ 

V cnezucla and Papua. 

~<'<l t· t ·li of ni l nrar Homn. l•ol h by Uo,·ern ­
llH' II1 nnd IH'i\':tlt' inl <• t·c·:-;ts . wjtlwnl di:-i-
1'0\'t' t'ill!.!' Hll,VIItilt~· or l'Ollllll('l'(•icll valw•. To 
d;tlt•, IH'ill'l.\' :H)() \\'l' lls 11<1\'C lwP n .'ltllk ctl l 
O\ l t' tlt t' ( 'o llllll!l ll\\' ('illtll \\ ith IH' nd i t mlly 
to to tt tp:tn~· pr·ontOlt'l '<.; HtHI g·;.tmh l<• t·::; in oi l 
s lwlT". 

'f'he dvpt lt of I hv well-., ha~ \'cll·ied f'rm t1 
quilf· -;hallow l1olp.., in I ltc urouncl to on•r 
] .),()()() J'N·I \\'h ic·ll. ,,,. I he W<\Y. i~ ~1 l't'(·ord 
for lilt• . '011 I li t' I'll 11 t'lll ispht·t·~. 

Ot L-Sttows t :->: .\ t· :-;'l' tnl.l\ 

T ilt· . \ tt:-.1 r<~ t i:111 tn;.t i ttl<tlld ~~ 11 nHpt r . 
HliiOl l ,!.!' itll Hl'l'il:-. ol' t'O II IJWI'<lld<• sizt• lll lit!' 
world. l'ot· til t• f'<~d lh<tf onl\' fill<' sH rf'Hn~ 
lllrt!lil'<•slat ion of' fH'I t·o lf'tttll. lht·ougi Ln lll iis 
\'il~ f ('X I f' llf , lt:t ~ br!' tl \'t•rifir•d hy ('0lli]J VIPI1(. 

<'Xf1l'l'(s. F)vt• tt this solii m·v indi<·<lfi<) n is 
l'ou tld ill i-111 ('ll virOilll lPI11 \~r h il' lt ctl lnw!-: o[' 
li tl l (' l t<J fH' of' t'(llllltt <' t' t•i<tl prod11dion as if 
tll' <: ttt'S itt \'P:-.i<·ular h;ts;.t!t lllld <• t·h· ino· lint•·-. ,... ' 
:'>lOll \' 01' ( 'muhriilll H~'(' i 11 fltt• i'~ ;l st J\itnlJ<·r-
f<•y dist r·id. 

' " v i t•w or tltl' l'cld that :-:ontt' :1.:>00 
<ll't <·s i;.ln w;ltf't' hot·<''i l tcl\' (' l>t'Pll ~nnk !o e-t'> 
d et' !J ;r ~ 7.000 l't•t·t. a11d 1hat the llttmlv r 
o I' l'l'<·o rd t •d s ul>-:t r1 <':-. i <111 ho l'('S and s lwll ow 
\\'t'l ls i:-: in l'X<· t>:-::-. ol' :.?00.000. it is not nr­
j)l'i"i tt ~· l lwt show-.. of oil rtntl g-as h<l\'l' lw!'ll 
twlt·tl in a l't'\\ <·<t:-.t•:-. : in J'al't. it is <1:-\ioni-;h­
irw tlwt tlw lllllllhl' l' ol' 'll<·h llltlnife~lalintb ..... 
h;.\:-, h t'(' ll :-,() '\ tllrll I. 

\\.,..t' ll" s 1111k t''\ pr<'s"l.'· in <t :--em·t:lt fM· o tl 
011 t ltC' ntrr inl;t nd no\\· nm11 her ;rlmnt :~on, 
hit t ltl l'<l:-.ll l'<l hi (' ( llOJJ -( 'Oilllllt'lTi<l I ) -.. hn\\'-.. or 
oil mtd "'<I~ 1!:1 ,.,. IH'<'tt l'nnnd in onh· ahnlll 
:W. .. \11 :il lll p i<':-. of' <· t·ucl<' JWI I'Oit'lllll .d t• riwd 
t'l'tllll .\ tt sll·;tl ian \\'l•ll-.. to elate• po~s<'~" olll' 
p ropPrly in t'otttntott: tlu·.'· t•onl:tin e,·idPHt'<' 
of' ltn \' i tl g' lllltl t• rg·o r!l ' PXI pnsi \ ' <' 111 it-rnl I ion 
dtt ring w lti t'lt llt'ill'l,\' i-111 or 11renl h<l\'(' 
s ttll' t' t' <'cl (' lh• nt i<·nl nrHI phy~ i <·a I (' l tllll~·~·:.:. 

f{Olll H t'H 11 ))( 1 q Un f t•d <I ~ illl l'XI:llll ple Of' illl 

oi l whi t•lt ltrr s IH't'll ltti t·t·n- fil t r t·cd l hrnuglt 
tig ltf (;rnd sortH•( illtt':-: <·lt<·tnic:all.' m·lin• ) 
c· l~:tllllt'I S. ill p;trf , po-..l't hl ,\·, i11 lilt' g'CISt'llll" 
l'o t·ut, I lt1l :-\ loxi tt !! ih ht' CJ\'i(' l' t•ot tstit nt•ttl'. 
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J ;~tk<'s Bntnuwe ( \ 'ietoria ) ha~ undc rt;ow• 
t'!Hlllil'i' throttg-h passage a long wat er '-'<-l iHis, 
:tnd in-;pi:-:sation. Tht' lll o r~· n•c t' tll di ~t'O\'Ct'Y 
at lionp:lt Hctll~H' \\'et<.; fi t·st tni t t·o- filtcrccl HJI(l 

t llt>11 i nspiso..:a1 <•<l wltt?ll it t'('<h·h ccl llw prc­
('rt' IHt·vous ln11d s 11rfrt C' \' . lnlel' to hrl\'(' ii:-; 
r t>mna n l-; prest•t·vp, J ill n poekc•1 (nnd po~­
:-:ihly pnek('ts ) nF h<lsr1 1 ('rl'l;tl'CO II S S<ltHI­
stom·. Borh \\' ilkatn11;1 ( ~out ll J\n-.;trnl in) 
u 11d \\'"ood~idP ( Viti orir~ ) \\' f' ll s lt aY<' yj<•l<kd 
~ t ml ll HlllOiltlts of t ,,· pi c<ll mit·ro-filt r r vtl 
p<'l t·ol etltns. and soHt<' horizons :-;hnw l-:; l j!l h 

of ·u hs<'<t HC:'ll t i t ~sp issa ti on. 

Tilt• tTeonl of tb1 sea rd1 l'ol' oil i 11 A ns­
t J·<-tlia (' <111 11ot hr lle:-it'l'ihP<I a:- iw;pil'ing:. 
ali hottg:h lh<> httl tlt<lt it is now being nn<ler-
1 <l k<'n hy mc~jor <·olliJH·llliPs IHH·k<'<l h~- ~·ea rs 
of ex pe ri f' JH·c• g- i ws ltnpr I' or tlw fntur<' . 
r lli01 '1lll1<-11' l'l~· . prohi E'Hl:-i r-a·i~i ng- rrom t 11(> 
g:t>olog·il·a l lli :-~tot·y of tlw nwinl an<l mrtk1• 
es!->c nti <:d. ror hopP of Sll(,;(·ess. Pl'O\'<.'dlJl'(;' . ..; 
not t•m pl oyt•tl 0 11 '' IJ 01"1LH11 · ' fit>lds <"lncl tlte 
11:-.c ol" t\•t:.hlli(Jll t)S not t·onnnon l,\· de<:lll' wjth 
iu text-books. 

Cr1·ta i 11 oi 1 - h<'arill~· n·g-ions. ltm\·evn-­
nu!aiJh· iu kou1 h i\lllE'l'll'a- pJ·ocluc·<' oils 

whieh ha ve rll<'mjea l :Jnd physica l chantr•-
1 <' J·i :-;1 its l'<'S<' tllbl i ng- thos<' of tll t• A ns1 t'(llinn 
sa nlpl rs . In ;-ulditi on, llw g't-'Ologieal lli f\­
toril':-i of' ~0 111 (' Ol tlw:-;e RI'(' HS pan1llel fhat 
<'r the> 1\ust ralian wainland. It is to he 
t'<'gT<'I tc·d that most of the 1·rc·o1'ds of fin! cl 
work don t> on 1 he ~otll h .A tll e rinltt fi eld;., 
nnd dat a ohtni1wcl li r huried in th<· fil el-\ of 
p1·ivat(' t·ontp;HJil·s . 

J j is to mt•n wbo ha n' ga iu P<l t'XJ)<'l'iPnN• 
o n s uc·lt oi I fi< •kls t l 1c~1 1\ ustl'<llirt Ill list Jook 
fm t ltr sol utin 11 of' il l-> lll<ltt.v p1·ohl r ms in 
tll if-i tatda li ;-; ing· sea t· t: h. Cnt i l a f p"· y~'an; 
ago. \\'Jilt ont' or 1wo notable exerpiions, 
111 m;t of' I he rxplorrtton· work l'or prtrol<>mn 
i11 Aust nll in bao..; held to d t- pe11d m1 gro­
logiHts whose PXpt•l·i <' tlve did not e~iend 
lwro11d ' JJOt'llHll . . oi lfit, lds. OftPlt. mll'nr­
tt t;J atcl~·. tlw th•ld work \nlS <·aniNI <1 111 h.\' 
p<·rsOtl. · wit hont adrqnatc> oilfield expf>ri PlH'\' 
of an\' kind nnd . in lllctll\. <:HSP:.l. ,,·ith onk . ' . 
<1 nldillH'lllrn~ · l\110\\'I C'dg-f nt' I IJ r gc•o l n~:~· of 
pet l'O l <'llln. 

'l' lw l><•st a u gttt·~- fo r lit e fnhu e i~ the 
fact tlu·l1 if is now h0inv: t·ecog- tti sccl th<lt tlw 
probl ems of ~\ nxtral!an g-coJog-i<·nl histo r~' 
- \\'llil (• not ht>i11 g ttnique- (u·e v0n~ : pt•c·­
ia1 ones, JH·rl'ti(·nl ar l~ · with ref<·t·cncP to oi I 
find i 1111'· 

Casting a Fish 
. tn Plaster 

By ROY D. MACKA Y 

M
ANY i"ll1 angl<'l' ltctR <'Htt{.dtl ·what· 

h<' tonsid<: r s ~~ prir.c' fi~h, or. even 
H re(·ord -:·;t7.(' fis lt , olHl has t rt ed to 

n •toJ·d it t'l)r <Ill lillt <" hy pl101 og- ra p hing- it 
ot· }Jv word of moul 11 ol' wit11 essc·~ . But 
wi!Pt; i1 <·om ('s to ·fish sil>l<'s n o one w ill 
lwl it•n• !-;to ri <'s .t-l hout ' ' rx t nt bi!.:t· Oil <".-;' ' 
<·aug ht HHIIl~' YL'<l t·s rl g-n. li<'l'L' is a met hotl 
\\'lli(·h will pr<•set·vc· a nnt<· lt - pri~Nl c·a t r lt 
for post(·rit y - al"l t' J' til e• (i s lt Ita;-:; lW<'ll e<~t e·n! 
l t is a si111plifi L• d "'".V of l'Hsti np;, but it 
tllttst· I><' c·atTi<·d ott1 without loss of htn c•; 
tl ~t• t·pfor<· all tile• tH'<'t'ssH r,,· ntal (• t·i a l :-; mnst 
IJ c• at hand befor0 iltl' fi s h a rri\' t>s. 

.1/ rtf ron:rtls i '(' q u ir('(/ : (J ood q 11 a I i 1,,- pI astt>r 
of Pari s : 1\\'0 how ls ( o tt <' lat'{.!.'(', OIH' Hmall ; 
<' llauwl ot· a lum i 11 i ttm i:-; bc:-;t ) ; <·l a .v ; a 

srp a1· c-ttim~ nt r dintn snch m; prll'<ti'fill wa,· 
dissolved in kr rost?ne, o t· ta tHll t• \\'a X 

clis8olvc•d in oli w oi l or pea ttu1 oil (snhsti ­
turt's will nsmtll v covrr th e cletc-1il o f the 
S\'ales ) : pius; :-;tt.'ing-: a flat hoat'd (01 · sht'<'l 
of g lass ) \Yr.ll oil N1 with tlw sepH ratint-t" 
lliC'lliuJII; i'llll lll OilL<l 0 1' HlCth,\·IHted spirits ; a 
('ltec-~p knife o t· ol<l table knil'l' . 

B <' fOl' t' s t;-11'1 ing on the· mould . t1H• fish 
tttw;l lJt' (' l t•:uwd of ctll\' dirt o t· tlltH' IIS ud­
lt eri ng to 1lw s<:nlt•s. 'CI.t is is d on<' lJ.v \Yi pill~-/.' 
11te fish 0 \ '(' 1' with \Yn1 r r to whieh n fe \\' 
drop:-; o f' l'i1hn HlllltloJlin or tlH'1h,,·lated 
s pirits lt ?l\' (' ht><'n <t<1ded. .JI utns exuded b~' 
U1 e fish will aiTrd th t• pbtsf er if 1101 wiped 
oJl', nnd tit<' !-llllall HHlOll ltl 01' RIYlll'lOlli a 0 1' 

uwthylut ('(J s pirit s u:;ed \\'ill c:el'tuillly TI\)\ 



Fig. I . C lay support:; the fi~s in 
position and a clay wall surrounds 
the fish ready for the first layer 

of plaster. 

Fig. 3. All parts of the 

mould are assembled and 
the back block is in posi­
tion ready for the pouring 

of the cast. 

1\L\RCI£ l !l, 1!)37 

Fig. 2. The first layer of plaster has 
been poured and ""keys"" scooped out. The 

top or cap is now being poured. 

Fi11. 4. The finished product 
trimmed a nd screwed to a plaque . 
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afrc<·t tlw fish l'or Pali tt~. ~exr, lay til l' 
tbh 011 tltt• ho<ll'cl o 1· ~dnRs nnd sprt'ad out the 
tin.· on Uat ~IH•t• t s of <·lay . Cut th<:> ehtY 
dose to tiH' out I int• or t'h t• fin . (but IH;f 

totH·hing- ) <1:-. i n ]i'igun· 1. Build a clay 
\\'<tl l a t'OII tlCI t lw fish al lowillg a spacr of 
at IP<lsl thr<'l'-q uat·fpt·s or an ineh hct\\·~"'rn 
the fish and t hP t lu_,. \Htll. 

i\ow 111ix a s urfitit•nt quantity of J)l<1<.;ier 
to pour i 11 to I h t• f'nt· losurc until it 1'(-'aehe:; 
the Jnidline nf th e fi :-; h, ?·.e., thf' lf'Vt' l of t he 
dol':-;<-11 fi n ( l~"' igiii'C :2 ) . \\Then thiH ptast.~r 
has sl' t, sc·oop <Hit a ff'w " krv~" in th e 
rxposvd l-l lll'l'a c·p of' 1 hr plaster ,~· ith the end 
of a spoon, ot· :1 knifl' b1adr. Paint on•r 
the exposed s ttl'fHc<' of t he p laster with a 
thin fi ltll of S<'PHl'H( Ol'. 'f'h t• top Ja~·e r of t ll<' 
mould may 11ow hl• mixt•d and poured to 
about lhn•P-<JlHII'I<• t·s of an inch thickne~R. 
l'onning <1 <·Hp. \\' h <' ll this has :-:;rt harcl th <· 
mou ld ( a ll< l tiH' d cty. fm· whlc;h th<.~re is no 
ftu·tlwr ns<' ) nw.'· lw n•mo,·ecl cn tll the fi ·lt 
<·ll'i:liH'd fnr f he rr,,·ing PH I I. P lnstr-r. "'hf'n 
;o;(•ttin~t. {.!'"llCI'<l les hrat and, a shm·t whil ~> 
afte r. <'OOI:\ do\\'n. 11 is Ht this stclge th;tt 
the pla~tPI' nHmld t•u n lw r emoved . 'l'he 
J'ill!! OJ' pJast<• J· H l'Ot tnd th <.> fi~ h s hon ld IJe 
hrokt> n into s<'\'P I'HI pit•tr s tn a ll ow easy 
l'€'lllO\'<tl from th<" fi 11 is lwd cast. 

Enr lt pnrt of the nt onl d is t hen gin·n two 
o1· tlll '('~' c·oats of 1hitt ~h r ll ae or a plc1 "1Lt• r 
st->alt• J· . ' I' II "St' t·OH t s should not br t l1 iC' k 
enut tg-h 10 obs<·tll't' <-1 11 y o l' thP cl rta il in the 
lllOHid . '\ piC'l~l1 o(' soft wood is then C' ll t so 
thnt it ,,·ill fit iu to th t• buck of the fi-:h " ·itlt 
plt'llt.\· 01' (Jti<·k tH''-'K \)!' pJriSlf" l' <H'OU IH[ il 
( l:i)llll'r :3 ) . A llllllllw r or nails shou ld bt· 
l1iL into the• :-. lll'i'<H·<\ of tlH' " 'O'H I to he l"l1-

R~search F e ll owship in Pacific Science 

Tlu ~l lt:WIIIIt's .\c·liug ( ' ur:t1or of _.\1 11llust·:o~, 
l>r. Jl . J•'. ~ l e.:'lli•·h:c~·l, ltas I H' I'II :1\\":tl'dl'd :1 l{p.._,.;c reh 
l·'•·llo11 ..,Jtip in l':tt·i ti<· Sl'ic· u<·c• nndc:>r the• joint 
1•\•llow-;Jaip l't'IJg"t':t l lllltt• nf ' ': tk ( ui1· <·r~il.1' :a nd l ltt• 
nt•rttit•c• f '. f:t s ltop .\ 1 tlS\'11 111 Id' Jl nw:cii. 'I' ll!• l•'<•lltJW-
s ltip i-. )JPing" tt :,wll In rill:tll<'l' fi t• ld W<Jrk itt 
:\<·w <!llill <:t w!l,•n • l lr . .\ l t· .\l ic·lt:c<·l lt np<•s lo 
ht· :tltl,. lo llt:ti<P t'O tt tpn·ltl'll"'il'c• c·ullc·t·Liott!'; of' l :~nd 
n11d tr·ps lawttl!'r s ltt •ll:-. f'roJtt hnth lln1t·h :\fl•l\ 
(:ni~tc •: t :end tht· .\ tt,..lr:lli:tll Tt> t'l'iloric·s :tnd :d-;.l 

V<'lopt•d by plasl er , lea ,·iug about nHe­
<pw r t<> r ol' i l n i n<;h protr11ding . _This pro­
c·('d tll' t' ;-tll owl-i t lw plast~r to !!t'lp . This 
hl<><'k :-.houlri ht· uive11 !-.t•ver al coat:-; o[ 
shr llct<· or o1 h<' r wood seal<'r to preYcnt llw 
wr11<'r frC>Ilt tlw s<.'t1ing p last('r swrll i11g the 
wood ctnd so s plittin~ 1lte <·ast. 

(.';-t~t i ng- <·a11 now pl'O<'N'<l. Fi t·st l~· . giYf' 
all Hurl'ctt· t'l-i of' 1h l"' mould ~with fi sh detail , 
a 11 1 lw !-> lll'fH <;<>s \\'ith k eyl-i, and the joi lll-i ot: 
the brokc· n plctst (• r ring. a thin c·oat ol' 
separa tor. P ia<;(' a 11 parts of th r m ould 
t.ogt• f IH·r· "vith t·hr ~ap r e:-;1 ing on the boartl 
or tu hi (' . 'rlw wooden block should he 
a ttadt t•d to a s i Cl t w hie h r elSts <H' t·o~s the 
mould in suc·lt a wa~· that no pa l't of the 
blo(·k ot· nai ls touches the mould O•,ignre 
:3). J\ w<·ight tl l<-1,\' lw nrE-dcd to keep thP 
s lat ill plaee whc·n t hP plaster i.· pou t·Nl. 
,:\I ix t ht• pla~tc t· HlHI pou t· into the J110 td <l 
up to the top Jeye} of the mould and haek 
block and allow t o srt for t~·en ty-four honr: 
lwftu·t' J't:'lllOYin~ l'ro111 t hP mould. Lat·goc 
fi:-;lt \\'ill neNI sewralx how ls of pla~tcr or 
('\'t'll IJIIC•kPts-f ttJJ. rrhe C·ast (:i:111 now h<' 
Pxt nwtNI f't·om the lllOu ld and put in n 
warm plm·P to d 1·~·- 11 ot in t hP sun a~ tl11• 
ca. ·t HHl~' unH·k. \\' hen dry, the tH~t nul~· 
h<.' trim llH'd of spare pla~te r and ::;h ould lH' 
g ivc•n one 0 1· 1\\'o thin C'oat~ of ~hellae or 
~ee:l l <' t'. 

rrh t- ll it (' i.tn 1)(' p;-1in1 etl to thr lJ<lt\lt'cll 

tnlon rs of I lw fh;h. Tt is advisab lt.> to h;nc 
the 1 i 111 i 11 g d o nt~ by a t·om pPtf' n l 1'1 rt ist. 

' I'IH· <·ast ('HI1 llO\\' he st• t'Pwetl to a ~bi<•ltl 
P I' wall plaq ue ( Fi~t u·e -:1- ) aml hun~-a 
tO its lmJ t l't'llt indt'l' of plt'asant times stH'n t 
"w<.'tting H lint> ''. 

from !lac• llllllll't'tHt' isl:lntl-. :tt1j:H·('ll1 to tit (• :.;-,.,, 
<:ttillt':t c·onst .. \ u!-'tr:lli:tll :-;e i<•utists h:tl'(' :1 :spl'l'i:tl 
I 'I'S JIOII.~j J ,jJjj_l' ill ~\'\\' (ittillt':t, Whil'h n•JII:tlllS () Il l' 

of' Jlt!' J:p; l l' t'~i(JttH Of tfl,. l':ll'tlt IO hl• :o~tud i l•d 
~.oolog<i t·:• Ill' . 'l' lt v . \ Hslr:tli:lll ~luscurn ,·ollP<'I io11 
:tln•:td I ' t•ti ut :t ius llt:tll\' of th e siH• ll ~ c·ollc<·lt•d hi' 
<'lwrlt;s l lt-dl<•y, .l oht·, llrn~il'l', and othrr \'ar(r 
shc•ll t·oll t•Ptna·s in l ':q•tc:t , :tllll it· is hop<•d lh:d lho 
c·oiiPt'l ion~ tct:tt1P lty I )r. ~ l t·XI khael. \\ ho ha~ 
:tlt•t•:tdy ttt:tclt• 11 11\' (t·ip 10 lltt• ' l't• n·il <ll',l', will gil l' lhl' 
.\ ttsll':di:tll \I us"'"" thc' ttto~ t n•pt'\'Sl'llt:tl il"t· <·ol 
lt••·Jiou nt' :-\ " '' ( ; llittl':t l:11td slwl ls Cl' <'l' :csSl'lllhll'tl. 
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The Museum 

ALTHOrnn nt lt'Hst n quarter of a 
million JH'Opl(• ,·is it th(' Anstndi<lll 
:'llu:-;ellm e<H·h .n•ar. tHan.'- a re ip:nt>l'­

<1111 of ih t• fnJl <H·fi\·ilit·~ of the )fnst>Uill 

and tiH~ wny in whit·h its work contrihutl·~ 
to an lllHll'r!"tanding" of thr rr;1tnral histot·y 
or tht• Australian <'onli1w11t aud tll <> Pnt·ific· 
JsiHtHls und also adds to tlu• sum of hnma.rr 
lmo,rl<>dp;<'. 'rJu .. WI'Hllh ot' rwtnral histor.\· 
mat<•J·ial in tlw :'lfuseurn i~ immense; its 
ntlu<' Ntnnot he nwastu·C'd tn t<'rms of 
HIOJH'." mrd man,,- or t IH· uniqtl(-' SJW<·mwns 
an• pri<·rlt>xs. 

~\ustralia IHts ww of tiH' most int(•restiug-
ctlld i111J)Ol't<1nt l'e~u11;rs in the world. 

.. \ppl·oxinwtt•l.'· 100 
m i 11 io11 \·ears a o·o t h f' • C" 

t·OJlt in<'tlt was isolated 
r 1'0 Ill t IH. rest of t h <' 
\\'or·ld "·lwn land 
hrid!!t>s linking: it 
with o1lwt· <·ontiiH'nts 
W('I'C t'OY('l'l•<l by thl' 
St'H. ( h1r mr inwls 
W<' l'<' thnr-: renroYed 
I' J'Olll C'Olll pet j t ion 

with tlw lliOI't' hi!!hly t·,·oh·('(l one~:-. 
whic·h s uhsPqurntly dc•,·t·lopt><l in ot Ju ... ,· 
part:- o I' t lw \\"0 ~·Id a 11 d fro Ill t h <' JtW 11<1<'1' 
ol' pr,•dcrtory <:cll'lii\'O I'('S. ;\ (;r n;npiaJs HI'(' 

IIOt (11<' Oltl,\' i\ustr·cdirlll rlllilltills of impol'l­
flll(•(': oll11•rs of C'qwrl i1r! t•n•sl <•xis1 ill alr11os1 

t ' \ '1' 1',\' g'I'Ollp. ilt<·ltHiing· -.;rl(•)t <'l'PCI(lli'{'S rtS 

iii'-'P<·I~. "hrimps <I!HI \\' 01'1 11~. 'l'h<·n· is Hll 

uq.rt•llt rrt·Pd 1n ~arc·g·ll<~l'd tlti-; st1·iki 1t ~· aud 
uniqtH' l'attrw and hy <·on1in twl J'l's<·an: lr to 
lll<t kl' i I ht>tl <'I' known. Tit<• \I 11:--<'Hllt is 1·o 11 -

t·tTtll'cl botlr \\' ith t·nrt"l' l'\'rt( ion <llld ,., ,_ 

'-l';rn·l t. ~\n intporl<lltl d11t.\· is Hl!-io to 
c·t'l'<!lt• nnd lll<rkt> I\II 0\\'11 JHthli ~ inlt'l'I'St in 
( l1<• llitllll'<tl IJi:--( ( ll',\' 01' 11Jt• I'OiltirJt•Jlj illld 

In 11ri11g hollH' to .\rl'··lr:rli :lll.., <Ill 
111 d t•rs1tllHiin!!· of' 1111' intt•J't...;t <llrd inrpo1·t 
all<·!' nl' tllt ·it· l ll' r·itau·<·. 

' l'lw whi1 e u wn on a l'l'inll in this ('on­
t ill<'llt found (t dark-skinrr <'d JWOpl<'. ph~·'i i ­

t·nll.'· Hlld ~.: nltur;d l ,v disii11et frorn otlwr 
pc·opJes of tlw world; a people morro\'(•J· 
wltosp art. Jll<ltt>riHI t·ttlttll'<'. e<·onomit· li f!'. 
sot· ial organisHtion. r·<·l i~ion and nta~le HI'(' 

of gTNlt int<'l'Pkt 
and offer in1portant. 
(it• lds 01' Stll(l:'' to 
t ht• :-wienb.-t. Tlw 
la~·lllHll a]so finds 
th0 customs n 11d 
\\'rt.n' of life of these 
<•arly inhabitants nl' 
till' <·otultr.'~ a snb­
jc•d of HP\'er ClHlill g' 

ill!C'I'l'S!. n~- l't'­

S('H n·h ]n thl..' field 
<llld with its coJlc•t·tlons. the -:\rn:-.<'llnl l'nr­
tlwr helps our knowlc•dgt> nf tlw ~\bm·ig-int•· 
and their tlllllll'<' and 111ctkes tlw t·<·sttll~ 
o[ tlli:-; \\'Ol'k r-lntilctblc in its pnhlin1tion-;. 

l nlt•J'Psl in :thorigin<ll nl't has hN'Il pro­
moted h.'· tlw pllhli<·iltion of a booldrt on 
A11stnlliau ... \hc)l'iginal De<·oratiYP ~\r t. 

For mor<:> 1 ha11 a N'ltt Ill':'' tlw ~lus<'lllll 
I'OIIN·I ions havl' het'll (·onstant'ly intl'<':rsing. 
'l'n.•asttl'{'s h<l\'t' pottJ•t•d in from all parts 
of tilt• <·tmtin t• nl and m·p hon-;t•d in tht•ir 
tholl:-.ands. Tlwr<' an•. for iustalH't', tliOre 
than half a tuillictn slwlls cllone in tltt• 
:\ l tiH('tllll c·ollt•l·l ion...;. ' l'lwusant!s or birtl'\. 
nwk uud lllitH•J·;d SfH't·i llt<' ns and l'o-.:sib 
l'rou1 all g<•olog·i<·<tl <-~gl'S fill row al'tl'l' row 
of t•HbiJll'1~. ' 1'111'1'(' is JlOS!-iihJ,\· a (jllHI'l (' l' 

ol' :r million illst•d" in tltt• c•n1ontolog-i(•Cll 
,·olll•t·lion. ~l'>l't• room:-- Cll'(' Jillc•d with 
fi~h••s. l'<'pl :11•s <111d lll;ll·int• aniHlal .... of <tll 
... ort:-. <llld ;tl:-.o wit lr SJII':·imt'll" tlt'pit·t in!! 
11re I i I\ · of th ~· I ;t:-.t dis<1 pfh'<ll'ill~ .\ horiL:·i rll''-' 
'I ll( l ()I' olht•r· JWoplt•s (I r t h<· I );tt·i fit' [\(•t!'ioll. 

'f'll(' .\ l tlSVU!Il 11:-.t •Jlrtll :,!.'l'S spt•1·illl!'lh \\ ith 
<dlll'l' llltl:--l'trllts itl .\n:--lr;lli;J llllcl ;tiii'Oilll lu 

lill !.!'li P" <ltlll l' lll'i<-lt it ... l'oll 1·c·tiun-.. !.!'1'111'1' 
ill!.\ •• \lt•Jllht•r-.: or t!ll· Jlllhl i(· lll<tkl' ~.::nod 11~1 
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of' tll ~ l'O LI <'dion~. <-lnd 1101 only c-1s t·;.t r.;ual 
\' is ilors : an·hilt•l'i s aud int,"t·io r decorato rs . 
l'or t•xa ruph·. t·nn~ult t it<• abOI'l!.!inal maf<•t·­
i;ll in thr ('0111'!-:<' 0 1' t ht•ir profp:-;siOIIHI 
duti es. n11d ill't stu<l t·nts r rp;uhtrl,,- ,· isit t lt e 
g-nllt•ri<>s on skt·h.·hinp: {'Xpcditions. 

lkhind th<• ~~~~ ~etml c·o ll t•c tious are liHllt\' 

~;t ori<•s of ad n ·n t m·t•. l-'Jwt i mr ns ha vr lwe;1 
sought HtH.l obtained l't·u111 a ll par t:-; of 
~\ust t·alia. l'r<> m desel'ts, ntin -forests a11d 
tlw Ut·t-tat Bnl'l' it·l' H€'<>1'. ' l'lwy havp hN' Il 

tol l<•<·t{'(1 111 New 
G ui 1wa aw.l ot h!'l' 
il·dctnds, l'rom tlw 
~l't'rl t i<:<'-('0\'PJ'ed <:Oll­

till C' llt of .Antnl·(·t ic.:a 
and ft·onJ dt·e<lging:s 
111 S('H:-i t>Xt<'ndiHg' 
from tlw tropie:-; I o 
!-itth-An1rtr<.:tica and 
f-' ven ofr the .r\nt<lrC't i<· 
< 'ontill l'll t itself. 

Npl•t:i11lC'm. IH·ot~gh t in hy nt rmhr t'K of tit<' 
puhlil' are often of g· n~at illtt•rc•st and im ­
portant<.' e:111d lll<lll~· nr:·e ones have• ht•<.'ll 
e~ddNl to 1ht• toii N·1i on:-. in this "·ay: <ctlso 
lllelll.\' IH'W 'ipt•c·i <>:-: hct\'t' hc•<' tt df'sc ·rihrcl 
wltit·h lwc-n · lhP lntini s(~<l \'('t·xinn of tlw clcm­
or s nanw. 

IJtfornwtion is e:d wa:·s Hppt·c·ciatt~d h.' · 
f he l\ l usl'UIIt a ut hori1 it•s Oil any 1ill(h; of 
uatnral intc•t·t· ..... t. In tiH• pa :-.1, ill\·est ig-~ll ions 
t·esultiug- f t'Oill Ycl t'iOIIS XO \Il'(•('s ol' illi'Or ­
IIJHti on hct VP ~· it .. ldPd st a1·1lin~ t·<'~mlt s. s llt·ll 
Hs 1 he Jll OS1 pr rfed SIH1 l'iiiH'llS Of HIH'i t• ttf 

etrllllllll't'd fisiH•s t'\'(' 1' found in A ust raliH. 
'I' IH'S<' C'Xtii H· t fisiH•s, 11\01'(' thHtl :~.)() millio11 
,\' ('HI '!-. oJcJ. \\' ('1 '1' r01111Cl dltt'ill~ l'Octd ('X('ii\' H ­

(ions H<'ill' t 'rtlltJ\\in.lnl. ll tl'orm a1 ion l'ro tll 
lk1·m' t';.l \\';J(pr...,, JWa r ~."dll<'\' , r r:mltc•d in 
rt ft ·ail ol' l'oof ]H'ints. llHHII' b~· ;111 t•x fill C'I 
l'!' p1ii P <tho111 ~()() million y <'ili'~ ago. !w ing· 
<tdcl<>d to t !tt• t•o! l<'t ·t ion. l11 <.;t' \'t• r:tl t·<IS<'s. 

(I bo r i 1-! i 11 rtl "I (I l l{ I i Ill J> I (' n \(' Ill s r (J 1111 d i 11 t lt ~. 
c·c,u ttlry ll;t\'<' p1·o\·c·d to hi' t111iquc•. 

J:;\'!' 1'.'' H}lt't'itllt':l in 1 ht• t·o ll f•c·1 in11s i!-. 
n·gi...,1c· rc•d. l;-lh<•ll<•d iltHI <·;ltnlounl'd . l t i~ 
di1Tic· ttl1 for llrl' c· rl ~ twl vix il o r· ii X ltt• :-; troll :-. 
I lti'OIIf.dl 1 lt t• .\I W'H't tlll gn llt'l'ic·s I o <I Pfll't• 
· in t c· t iH· ll't' lll <' ll< lo11s " ·o1·k i 11 \'ol Vi.'d. :-;cn tH' 

111' tltt• t·anl «·;llnlu~ll" ' nf' p<trls of' tltt' 
c·oll t·l·li nn .... l!il \'c· lak<'l l .\' t'itl'~ lo f ' !llltllii'll' 

Hnd " ·ork s till JH'O(·N•ds <>tl other:.;. :\rvc r­
t he ll•:-:s any partil'ul~u· s peeimcn c·an usu­
Hlly l><' prodtt<·<·cl fo r <'X iHil!n a t inn at s hot·1 
II O{ j (•f'. 

Altl1ottgh tlte exl1ihit s in tlw g-a ll r1·i<•s 
arc only e-t sntHII p~ut of tlw material ~\<)l'Nl 
i 11 t lw .\ l ns<'ltm their dis play an cl arr;H1g-c­
tnc lit is OIH' 01' tJw JIIOSl important fund ions 
of th e .J lnseum. This i:-. hr<:aw.;{· t lw ::ral­
l~ty <'Xhibi ts proYide I he• c·hief l11 €'ctn o..; <•f 
t ummnnic·rltill!l' a knowl c>d[.te or Jl<1111t'al 
history to the O'elll' I'Hl publi c: in a t' I'<Hiil.Y 
Hll<l<'l'STOOcl \\'<I,Y. J ~ (' Ht'l'flllg'Ptn ent of' tll f' 
galleri <•s is consta ntl.v taking phtl'<' and 
Httt'Httivt•, we l l illnstrat NI "stor~· '' ex­
hi hit~. llSi llf!' il I imi ted llllln lwr 0 r ntn·f 11 "·'· 
se ledf'd spPt·ime ns. a r <• IHm· taking- 1hl:' 
pl<:tCP 01' th e• ' • l'0 \\' - 111)0 11 - I'OW '' ~y :-; t (;'m in 
the ohl E> r cxhihits. rrhtts the :\Iu:-;r tmt 1-!;tl­
l r ri <•:) \rhrn I'N ! rrangNI will JH'OYid t• a d c•a r 
pi tt tt r e•.. 11 ot o nl~ · of tiH· a 11 ima Is <liH l 
.... \.borigint•s thHt liYP in t his (·ountt·y. of th<· 
ros.·iln•mains of a nimal s \\'hitll 11<1\'(' pass('cl 
<tway, hut al~o of liiHIIY of t he more int<"'r­
rshnp: l'rld!-; of 
th e hiolno·ieal r , 

.!!eolog-i<·nl and 
<l n t I n·o 1 >o I og-iNt l 
sc1cn ccs. 

~ 
" rrlw :\L ttSt'ltlll is i:l I i \'(' and not n dt•;l(l 

pl an'. l t is nliYe with the spiri t of rxplont­
tion illl(\ f lte C'X<: il<•lll e llt 01' I'(.>S<.'H I' t'h iiiHl 

lH'('<:liiS<' 01' the g r c>a t itltC'I'(.'...;t ill 1)1{' 11 cl1\ll 'cl1 

\\' OIIfl <'l'S ol' tiH• ~\u st raliHll C'ont inr nt the 
wo1·k dOIH' in this :\ J u :-it' lllll il-1 r>t'rh(l p s 1!1(11'(' 

fasc·i ne~ t i ng t IHt n in un~· uthrr. 

~\s <I t'l'lli !'(' of I'I'St' <l l'l.: h tht• . \ liS( l'<tlian 
~ ~ ll!-il'lllll i:-- \'i:--it('d l l\' S('il' llt i~t'-; 1'1'0111 <1 JI 
pat'\ s 01' thl' \\'Ol'ld w'hn stll<l.\' { lW zonlo~i­
<:a l. g-<•olmrit·<tl ;111d r111 ! hropologit·;tl «·o ll r<·-
1 iOIIS. rrlt l' S(•i(• t!{ ifit• 1-\ lc-dl' Ill' 1JH' :.\ J ttSI'lllll is 
I'Ons1atrt 1,\· c· ng-ngr<l in I'<'"<.'HI'l'h. ( ' olltpnnl ­
t in· \\orl\ with wm·l d ~\\· icl(' fn11tta~ i:-. tllldt•t·-
1<tkt•n awl nt;.ttt\· iiiiPI'Ps ling- <1nd intporlnlll 
di s<·m·l'ric•:-- HI'<' tllitd t•. :\ t•\\ animrtl~ an• 
('() li S t <11 11 1,\' IJl'i llg" di st'O\'(' I'( •d il l HI llliHk 

ki! 0 \\'11 !n Hl' il'llt',' . /")O IIl l' 01' tJH• J'(':.;ll ll 'i of 
li t<':--<• l't'~<'il n·lll's <t t' <' pu hi i~·dt<•d in tIll' '' He ­
t'lll'dl'> •· nnd 1111•" :'lll'lll()it·..., .. ol' lht• .\ IJ.;I ­
r alia tt .\ 111-.;vltnl and tlu·s<' Hl't' di,trihttlt•d 
to s t·i"lllili(· itt..., l iltttion..., nil n\'l'l' l hl' wnl'ltl. 
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::\ l;llt,\' supl)Ost' that tlw :\1 II"C'tun is <·011 -
cern<'<l on I~· witl1 nta I trrs wh ic·ll hNtr lit l h• 
pnwti(•al n•lation to c•,·c ry-dH,\' life·. 'l'l.'i:-;, 
h mn'\' t'l', is 11 01 1 ht• posi1 ion ;ls tiH' follow111g 
f<·"· PX<Jnl pI PH \\' ill s l1 ow. 

Thr mari ti(> ~oolo~ist in c·nllahol·ation 
wi t h tll(' il ln ri tim<' !')(•J·,·ic:<·s nonrd ancl I IH• 
Quc>ensltnHI l~Ol ' (•sl l'." 8en·i<·t·~ hm;. (· c~rri cd 
ont l'PSt'H n·l1 i 11 to Llw destruct 1011 of tllldwr 
h,· maritH' o rganism!-\. This pl'OYid ecl cle~ta 
0;1 whic•h wholly st1<·c·e~sfuJ r<•med i<'s h ;l\' t' 
hee11 has('d. fnH'slig·ation -.; ll<t\'t' heen cn r­
J'ied 0111 i11 rega rd to t i1C' -:tonHil'h c· ont<·tlt s 
of birds thoug-ht to hr harmful to a~ni ­
t·nlttll·e nnd fislw t·i<'s: poixonous '-'llakl's nnd 
:-;pidt• r!-i ar·t• st11died <111<1 hHnul'nl in--erts HI'<' 

idPIItifipcJ ; 
jnfornHl t ion 
hcls b et• I\ s ll p-
plird enabl-
ing- fixhiug-
l:Onlpctni<•-; to 
c•OillllH' l't' i Hl ly 
rxploit IH'W t·e~io n "'; c.1 !!t•ologil-\t bas lll«HI<• 
kncnr11 tlH' lfll<tl iti<'s of lmildi111 stOJH.'s in 
~t, ,,. South \\'alP~ ;ttHl has hrlpt•tl e:l gn•at 
<.leal i11 t lw gcm~tone industry; thf> stud)' 
of fossils cl:ld it·s appliea1 io11 to stntl i­
g-t:aJ~h .'· ha~ as~ist (•d field ~<·o l ogi...,ts a ntl 
1111111 ng t·om pan I<'!". 

Tlw list of tll <~ s<' Peonouti C' atti\·iti<'s 
<·ould t•ord i llll l' . 'l'll ry n r <' uot small th i ll g'H 

uut rll' l ' of real ,·alta' to tlw tt<ltion and the· 
community gt• tw r·t~ll.'· . 

Th(:' Jll'l' \'('llliOII or indist- rintinal(' J.:il lin!! 
Of thr ,rj)<J-Jjfe or _. \ 11:'1l'Hiict i" of v ital t'Oil ­

('f"l' lt to lht• ~ fm.;l'tlln. 1\ Ntall' Ji\w na l)il n­
d. on wit it·h two :\ [ tl'l<'ll lll s t·i<' tl tisls '-'<'!'\'<'. 
110\,. dPals \\'ilh t lt is prohh•m whi t·h is Olll' 

()[ g'l'l'c)\ lll'g:t'lH',\' rlS llli-lll~· SJWt· ies hH\'l' 
<llt'l'<Hl ,\' ht·<·ome exti nd \\'itlli11 1ht• histn1·~· 
of' \\'hi !i• llli'tll in ~\ 11stralic-1. 

Eq u<tll.'· impot·t:lltl is 111<' IH·ot rl'liou ol' 
ahori~iun l rl'lit·~ . .... u,·h ;.:s I'IH'k <'11~' 1 '<1\' ill)l's 
illtd p<!i ll fing-s. <\I'I'Clllg'l'llll'JltS of stCHI <'S. <'H I'­

\'N I I l'( ' i'X <IIHI hltri;tl p: r ot tnd :-: tllt·ouu·llout 
tiH· StH11'. 'J'hr .\lu"'t'\ll11 hn~ l1:1d a llllliiiH•r 
or iflt'~C' l'(•)ic·S 1' (''-:1'1'\' l'd il .., llil linnaJ IIIC:Illi­

Jll t' llf ,;. ilt HI it IJ<t~ ror JIIHII ,\ ' ~-('ill'"i IH't'll 

prc·..:sinu· tl1c· ( :o,·c·l'lllll<'lll lo Plli'H'1 lt•!.!·i..,­
lafinll ~t Jtd to !--.<'1 11p :t p<ltti• l ol' iutc'I'P~Il·ci 
Jl<'nplc• to t!C'al \\'ilh th t~ prnhlc•m ol' lhc•il' 
t ' ()ll .... ('l'\';tl it)ll :,!('ll<'l'itlly. 

'J'h,• lihl·:tl'." nr tlt r :\ l ll ~l' \1 11 1 . willt ()\' 1' 1' 

:n ,noo IHiliiJ(I \ ' OIIIIII ('S, ,.... OIH.' ol' 

I he htr'g'{'s1 CJntl most 
nattll·c-d histol'." li hl'<tl'i<•s 
lt j s 11 :-i(' d 11 o t o nl ~· I>,\' 
. ·ta rl' h ll I a I so hy n lllll:'' 
se ir n t i fi e " ·o t·k<'t·::; i u 
lllltSI 'lllll s . 11111\' 1' I'SI­

ti0s ;mcl 01 h t• t· insti­
t u1 ions in I hP ( 'om -
1110 I 1\\' (1(" l h <I Jl(' I :\ (-'\\' 
Zeal;l tHl . 

'I'll<• ..~.\ IIXIJ·al ian 
.JJ \I SC' IIIH ~ f ng:a :~. i Ill' is 

p1tblish t•<l !'o r tlw 
i)('llt'fil of ai J J1C I'S(lllS 

t·om p n · h L' nsi Y e 

in .(\nstJ·alia. 
lh<' .:\luseum 

inh•t·rsled in the natural his1<H':'' · g'l'OlO}!y 

and a ll tln·opolo!.{y of ~\u st ralia and tlw 
Pat:i li <· Is lands. 'l' lw a 1'1 i<·IC>s a r e \\Titten 
i!l a popular IIHl tn'!er a ud a1·c well i lln:t­
raled . T he ~\ustralian ~ lnsetuu .:\lcH!H?.itw 
is JHthlishE'd qnHrt (~ rl ~· . The allllltal snb­
seeiption is nn 1~· 9/ -. i n ~ l lltling posla~f' . 

.l\ l ost ol'fic·e t·~ of t he Australian l\ fmwum 
spPrHI portion of thei ,. t illH' i11 tJw fir Id and 
ha ,.(, i 11 the l><l~t hE>E'll :-.a~lt•dE'd as tll<' lll ber~ 
of illlportallt :-; ·ie11tific t'X!)editions. I n this 
way 1Hlltll'c1 l l1 is l nr:· S JH'l'illlt;>IIS r1 r e C(J!I L'l'tcd 

and tlw habit s ol' 011r mtl iv1' fauna ctnd the 
<'11\'it'OllllH:'llt in which thl·~· !in· cll'l' s~lldi~<l. 

Tltc• \\'t>alth of' Jmtnr~ll histol',\' llt ilfP I'ial 
houst•d in the ;\ lu . ..;ellm <lllows a I'<•Hiisti<·. 
a ppl'O<IC' h t,> the ~1ml.'· ol' tlll' ~\usl ralian 
fau rw in OU I' ~t·hools . 

~ I anY ~choo l t·lr1sse!" lllfl kc l'l'2'Ulru· Yi"its 
to Ill<' ~ l liS('\llll <IS <Ul intt•gnJI p.i-11'1 or l h f'il' 
~<It 11ra l !::k i ('11 t'l' or ~<w i a ! ~tu cliPs <'0\ll'ses. 
'l ' l . . l I I I<''-'<' \'J'{Jts an· arnt ngTI t IrOn!! 1 an 
Edtwaf ion ( )ftit·L' I' , who 1s H t nlined 
1<'<tt lH' l'. Tlw lt·s~Otts of tlw <·lasses 
<ll't' illustl'il1 <·<1 with fil111'-' n11d th P aet unl 
h <l tldling; or SJWI·intem; })~· the pupil-.;, fol ­
Jom•d h~· a g-uidPd \' isit In the ;lpprO})l'ielt~ 
g-allt•t·y t'xhi l1il . P or tho:-;(• t.:lm~::-;t•s too far 
awny to <·ont<' to I lw t 1 
..\ l ll s(' 11111. <1 c•unt n n•- !I 1 
lt t> n-;i ' '<' loa 11 t·nll ('<·-
1 in11 or ~IH'l'lll l(' ll !-\ 
:1111l pllolngTHphs i:--
1 H' i nu· assc•nt hI <'d. 
L l•:lfl t• ts on . \ll~tr·<~ ­
Ji:~n lllHIIllllab. 
"i ll<ll\t':-.. ~pidt•t''-'. lite' 
(: l' t' <l I l{;tni t•r l~ l'd. 
~\ ttst r·n l i<111 .\ ho1·i -
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~lll<'S <•k .. 
nn• .... t' l l t 
to th i ldrr n 
wlwn r<'­
q II<'Rt f'< 1. 

} or t lw 
~-ear t>ll l1rll 
:Wt h .J unl>, 

1!1.10. ~. 1 ~1 '·a·huol <·hi ldrl' ll \' js11('(1 11w 
~ l ns<' l l lll to <~ l l< ' l l d tl a• l Htt urel l hi<.;tm·v 
t•1 ; t s~<·s . 'l'his lllllllht• l' h<1 :-: now in l' r<'H s<·~l 
;J II d 1'01' th <• )'< '<11" (' l lli<'d .JIIIH', 19;)6, 10.:10 1 
t hi l d l'(' ll ;tll <' l ll ll•d th t' t' ICI SS<'S . 

During s t•lwo l hol idH,\'S ~ progn n n nw or 
fil111~ 1s .... hown <1 1 t l1 t> :\1 ma:n m l'o r t hihlr<' ll. 
' L' Iw~< · h<n'<' JH'O\' <•d <' XI I'<'n•ely pop u lar to 
t lw -W. 000 <·hi Id n ·n \\' 11 o h<l Ye " i cwed t hr 
fil m~ ..,jm•t• th<• sPrit• ... :-.t;trtt'd ;.) f t'w ~·<'<l l':-i 

a !!o. 

. \ ... <' l' i t•:-. ol' t" (' I,.<' I' I'<'< ' ··Popular St·ien<.:<' 
Lc•tl tt l't'" · · i-.. dt•l i \ <' l't•d t'<H·h .'' ('<-11'. <'<H·h OJH' 
lwin:.r illtt-..tra tt·d h.'· la nt<·•·n "lid es or films . 
Di-.<·11 ' '-ion j.., <' 11 ' ''1111 '<1 ~< d a t the c·ondnsion 
of t lw I al k"\. 

.\ laq!<' mail n•adH•s llw ~ f usPnm daily 
fro111 la.'· a nd :·a·it•nt i fi l' person. st'<•king: 
kno\\ lt•d!.H' o f lll<tlh•r" on which :;\l mwtt ll l 
s1all' lll( ' lltiH· ri-i <·;l n g- i\'C' ;mth ori t a ti w' in for­
lll:ttioll . :\ l illl,\' rwopl(• l llrlk(' 1 heir inq uil'i (• i-i 
in 1 ><' rson. 'I' lw :\ l u -..t• ll lll s t a 11' nu rn lw n ; .)() 
a 11 cl c·Olll pr is l's ( ' un d ors and .Ass i ~ l <-lll t 
( ' nnllo t·s . a Lih rnr ia n. an gd 11ea t io n Offi ­
t·<• r. J> t ·t•pnr<dor~. ( ' l<• rit·il l (Hfic ·<' rs. ~l l• <: l t ni ­
t·<tl ~\ "' i s 1 ct nl s . • \ l·tific·t'l''-'. c-1 11 <1 ~\ tt e ndan t s. 

Gold and te lluride mine ral s from Kalgoorlie, 

W.A. 

~11'. <•. :.... JII ' III'C' r ('CII II JI I UII. fo r m t•t· l.'· ( 'h i<'f L t•t· 

tur••r i n (t poJv J!_\. f{ :• lguorlic· S ..Jwol of ~ l il ll':-. 

,j,i lt•d :.....'" ' •''·" llt 't llll.' and l•rllli J.!h l wi th hi m 
:t lillt t•ollt ·t· liclll or lilt' ~olcl :t lld ..; i ln· r tt•ll n r id t• 

tu i twr:tJ,, t:d:l\ttit •· . ..., ,hanill· and k l't' llll tl'itt•. 

K:d !.!onrl w j .. 11111 uf I ll,• fp \\ )ut·:dilit•s i n lh t• \\orld 
\\ !11 n · 1 ,. , . .._, . 11 11 1111 :d ... m·c· tlr :11111 ti lt· s p t'l· inwn ..; \\ t•rt• 

ou t .. t :u lclinl.!. l t 1s likt•l,\ t ltat 1111 lwtt<'r l'X:l ll l(ll t•" 

lt;lllt•\1 ' 1 ' " "I' ll cli -.pl:t ,\i 'd ill s,,dllt '.' · .\l so it ll·l tt d(•d 

ill I l11• c·ollt•t•lll•ll Wl' l't' !-HI I Ill' fi ll t• J.!Old S J!l' l'i lt li' IIS. 
J 1 \\ :t ~ n o t Jltl• , tJ I),. 111 d is p l: t,\ llt l' ll l pttldil'l ,Y h u t 

tltc•_r \\'I' l l' lt•l't 111 li te t' lll't' o f lli1• ( 'ura tOI' (If 

:\1 i tll' l':tl-. l' t11· :t l't·\\' d: l,\'s :1 nd \\'1' 1'1' ' ' il'\\'t 'd l ,y 
illi i' J't , j (•l )H ' II{II P llll' lttditt J.: ll lt' lltiH' I'S Uf fi ll' s l: t11' , 
:t tttl studtnt ..... ul' tl 11 • S t· l•uttl o l' ~l i u i •• l.! l ·~ tl gi t ll ' t ' ri u~ 
aurl .\ p pl io·d t o~ •ol o~.' . '\ , :.... , \\' . l ' ni\' t•rsity ut' T t•tlt 

uolog.' 

l t i:-. po:-. .... ild(· tltal -..<mw nsnot·~. (>!-.p r t·­
ia l l.'· I llo:-.c• l'rc>nl 0 \ ' !'1':-.<'a". may s uppm.,p 1 hat 
t lw :\ lu:-.t' llll l . hf'l'<lll:-.t' of its nanw . i .... a 
( • {) 11 111 1 () 11 \\ (. H I I h i 11 s 1 1 t \1 t i {) 11 T h c I'(• j s ........ 
.'·<'t. ho" <''' t·r. ll tl . \ ""' ra li ~l -\\itl(l nat m·a l 
h i:..; t o1·y ll ltht' ll lll. 'I' ll<· .A ustra li<-ln :\ l u~C'Illll 
i:-. ma intai n <'d 1' 1·om :o-; tate Go,·cJr nnHm t 
l' un d~ t lw ugh it s ;.wt i ,• it i ('~ ;n €' hY 110 

llH'<III s t'O idiiH•cl to t ilt' St <lte of .:\cw Nouth 
W;.tl C'i-i . l t tul<<·s pl'icl t• in itH name. to whit h 
it Jii,\' S c•l:t i Il l h,v \' i rt 11 <' of' heing: th (' Ol(1 est 
<Ill <I g' l' ('<l t t'HI lltl t lii'H I h i :-~1 0 1'." l1H1~t'lllll I ll 

the• < 'o llllllOII\\'(' <111 l1 . 

l<' n ·q u<' tl l \' isitors to lh<' l\Iuseum m<w 
t:onsid \' 1' t lwt t•l tang<'s in 1 hr exhibition Q'ai ­
l<'ri t·s 1 akl• pl at'(' O\'r>r-slowly. Tlw I'CHHOII 
l'o1· 1 lt i-.; is I lw t s H<•h tha n:.res t a kf' llllleh 
pla nn ing'. both l'l'olll the s<: ieutific· tiJtd 
dt• .... i:.tll <111:! 1 <·~ . and <li~n a g-r eat d t•Cll of pn·­
pa t·a1m·.'· \\'o r k hr l'o1·c· t he.'· <:c\ U be pnt into 
t•fl't.:l't T hc•,· a t·c• a I so l'Ost h·. . . 

l 11 IIIHII~ <'Oll llt l' it•s p<ltron. of lllll"l' \1111 .., 

fill:llll'l' rtlft•I'Hl lOIIS. l'Hll~in!! from th t> J't'('Oll­
:-.1 I'll<: I ioll or :1 w hol e ~a Jlery to the }H'O\·i­
:-..ion or H ~ill:,.d < • ('XIti hitiOll Unit. 1, JH• ~\ Hst ­

rcd iHil ~ lu s< ' ll tll h<~~ in the past l'<'(' t> i\'Pd 

!'0 111 (' lw lp ol' tiJj~ II Hf nre Hllcl is al Wct\'S 

a ux io11s l'o1· 1'111111'<' henc·fitH. 'rhct·c• <' <111 iH 
1\• \\' nton• li I 1 i ng· wr~.vs in whieh a p 11hl ir ­
s pirit l'd t·itiz<'ll \\'h o ta kc•s prid<' iu Oll l' 

ht•r i i<J g'<' <'<I ll ·('X fii '<'Ss hi:-; app t'Ptint ion t o 
ltis l'nl lo\\ <·it iZt' llS. 

Book for Colombo Plan Countries 
Tltt• but~k /",.,.,.,, . I II I IIWf., oj .l u.-lt"alia. 11.' lh t• 

.\u ... Lm liau :\t nM·um ':. t ' u 1at11r of ~Iammall< ( l·:lli:. 
T rongh l o tt ) . \\a,. l't' t·t'l tth· s<•il'Ht•d b,· l h t· ('mn 
1111111\\ C"IIIIt ( :o\t' l' ll lnt·n l a~ Ulll' nf t hrt>~ repn-;t• ll t a 
t iH• ,•chh·'.t lowtl \\ot' l-" fo r tli ... trihution in l'Olllllrw.., 
t' llllt r :tt•t•c! ' '-'" 1111' ( 'olomltu P la n . Thi s :wlt ... l iutt uf 
11111· t hm:...a n •i tllpit•.., o f t lw hook, " ·Jti,·lt fi r ... t 
:q t)ll' :ll't 'd i11 :'\ o \ l' llllwt· . 1!141. i-; l'<'g:tnll'cl :t:- :t 
quill• , . ,,. pt 1ott:tl unh•r lty 1111• p ultli!'lwr..: ( .\ ngt~'­

an tl Ho l t· •rl...ott 1. .\ 1\ :1 n ·sult, p uhlil.'al ion o f tlw 
St•\l'lltlt ( 1:1'\ ht•d ) l·:tl i tion ha ltl' t'll pl:tn lll'tl fur 
t•:t tly tl ti -. ,Yc':ll' , .\ 11 .\n t~ •r h·:t n E tli t iou \\:ts pub 
l is h t•d ' '·" ( 'h:ll lt·s Hnilt1wr':- S ons nf ~ "" \' o r l• 
i 11 I ! I I 'i. 

S e a Mnta nnd Sel\ Mosses 
Hitt l' t· lil t• t 'l'~ i g ~t : d ion o f' :\1 r , :\ , .\ . l , i , inj4~ltl 1lt ·, 

I ll<• ,\l ti M' IIIII l r :· ~ lnt·l; t•d lil t· :rd,·:r11l·1g't• o f :1 1\ llr ll t·l· 
011 l :r ' ll ;l,tt: t ( St•:t ~ l ; tl '-1 :tud ~(': 1 ~ l iiSS!''-' l . l~ l'l't ' t tl l\ 
l lt t• l lt•p:tl' lll tt •lll or l lllf ' l'l t• h n tf l', h:!:; ll:ld tlr·,. 
\l tllllll:1 r.' III' IJI or ~l r. 1.. T lronta s . :1 1\llldt • ~tl of 
t lt i ... }.!11111p. 
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Adaptive Radiation of Trapdoor 
Spiders 

By BARBARA MAIN 

I T i:-; o l'l<.•n ohs(·n ·etl that t ht• n~1a1f•d 
l'orms ol' a g·t·oup of animals ma~' 

<Wt ll)\'" cli slinttly dil-fe rPnt ~it uatious 
and C'Hf'h is H{Weiall,\· ad<1 pt<' <l to i1 s 0\\' 11 

part ieuln1· <' ll vi I'C>tl nH' Jlt. Ntwh a<lapti vt• 
divers ify of \'Hrious ani111al g ronps attn wh-; 
the a1tt•ntion ami stnd.'· of biologi ~1..; . 
~ 'ome y c:t rs Hg·o I \\'Hs prompted to ]n\'(•sf i­
o·att~ tht• 1'\< lilpl <thOlls Of' thl' \\Test<'l'l1 ~\ li:-1· 
r . I t raJinll I'Cj)l'<'s(' lll<lli\'('S Of a }lal'tll'tl HI' 

gTOllp 0 1' tt·apdoor spi<l<.-J•:-; (of t.hfl t~·j)w 
1\ g<m ippini ) . Th t> ro llmring- artiCI<' lS a 
summat·~· of tlw findings of this stud:-. 

The spid <.• t·s of' tlw t riiH· .\ g-a11jppini ~h o\\' 
<1 :-.trik ing: st-q tH' I l<'l' ol' adaptcttion to lHl bi ­
tats l'a n~·i ng- l'rom moist forest ~ituatil)n:-. to 
dt>.·ert t' ll\'ironlll l' tlt s. Be fo r <' disen:-:sing: t lw 
:.; pid<·rs t iH•mst•h·<·s a f p \\' poinh; m11st lw 
nob.•d ;lhont lhr <·o11nt1·~· in which t lw.'· 
Otf'lll'. 'I' ll <• ).!'t'll<?l'HI ('ll\'ii 'OIIIIH-' 111 of son1-IJ ­
t' l'll \\~Pst t' l'll A ust I' HI ia t'H ngrs fro111 a fort•sl 
en , .j I'O lliiH'llt th ro11 g h woodland to ct<'<H:ia­
~;c·ruh ( ntulg:a ) ctlld sc-1 lthnsh st<•ppc 
(Nn ll cJrhor Plcti11 ) . 'J'Iti :-; t·o rrespnnds with 
,, dt•<·n·ase in the rainl'nll l'rom th <' <·n;ls1 f ' ) 

ll1e nodh-l'<l st and <'<1s1 wh r t·<· the co nnh·,,· 
het-onws JH'Og'l'<'ss in•l .' · dri t• r. l n fan tl u' 
mulg-<1 and salt h11sh ..;jp ppl' Hl'C' tec·ltnif· all~· 
des<·rls. ' l'ltt'S(' \'<'!!'<'telt ion Wilt's JH'OYide I hr 
follow i n:.r major ha hit a ls :-

( 1) 'l'lt <• l'on•st and \\·oo<.llan<l zotw~ 
pro\'idt• :-

( H) IIIOisl :-- it11ations of' li ttPI' 
fornH'd l'rom tlw \\'l<k flat 
h•<l\'t'K OJ' SIH·IJ tret~s il s 
t•u·nl.vpls iliHl lwnksias ( sw·lt 
<I hahilrtt I (•;tll 'spntnlat t•-
1 i I 1 <" r ') ; 

( h ) rl' la tivt>l .'· 1110is t habit at. · 

( c ) 

{tr<•t•k b<tnks and <· la,,·· p (IIIS) .; 

d1· v IJe~hit ats lll'OIItHl t lw lw..;r>·.: 
of'. l: fi SIIill'illaS (sht>-Oak:-; ) ;nu ) 

<H·ac·ins ( ,jatH tr<'t>..; ) lh r 
' lt• avps · oC whi<•lt p:·o,· id t' n 

( ~ ) 

g ro11nd <·on·r of ll C'('dle­
siJ<I)Wd li t t t•r frag·ments (s11<'11 
a habit at r h•nu 'litll';n·-
litter ' ) . 

'l'h<· mn l ~<l sc·1·nb provid es on l~· 
one I.'"JH' of habitat. th e litt er at·:e~ 
a1 1 h<• hntts of the lrcPs ( ag-;t ln 

' I i 11 <' t-11 ·-I i tt <' r ' ) . 

~, i nal h·. one hahit<lt prr<lom inatt•: 
011 t 1;<. su 11 hns h f1 <1 t:-; o I' tlw 
Nulla J·hoL· Pl ain, i .e.. the ban· 
/-!'f'O IIIl d of' I !Jc f•l<i:·-pans. 

'l'lt<• ag·anippi11i<l ~piders sbo\r et SNJIIrl~(·t• 
of ctdapt;~tion , l'l'(H't>. entNl h.\· thrc:-P clomm ­
ant lr,·p )-.; c·orrrsponclin ~r \rit h a chan~c 
from n tnoist to d t)· t> llYi ronmPnt. 'fiP 
rrlationsh ips ll<'h"<'t'n the actapti,·e lrV<-1-.; 
Cllld th<• <' llvironments oe<·npiNl are ~hown 
in lj'i!!'lll'(' 1. , \ :-;scH·iated \rith the C'han.!!e 
in ltH.hitnt t lt P spidc•J·s rxhihit t \ro rnain 
lin (•s ol' adapl<ll io11. The fi r:-;t i~ assotjatcd 
w ith t il t• l'l'dudion or \\' cttPJ' lo~s thron!!h 
th e ski ll ( l'll li c lr ) or th r clllill1a1 an<l t lw 
sCC'oJtd i:-; d i n·d<'d to \\'a rds n more effit i ~ lll 
f(•rd i ng- 111dhocl \rh r n 1 h e foo(l s11ppl)· i..; 
HpHl'S(' . 

i\ t h it· k CJ hdnm i 11<1l c.: nt irlr·. pog~<'Ssl'<l h~· 
<·<•rtilill S(H't•i(•s . pt'f' \'<' ll (s loss of moisture 
l'ro m 1 ht' bodY. l1'0 r i 11sta nee 1 diosmJat 
ni!Jrum has <; tnlJg'h, s piny. stlcrot i~r<l 
ah<lontl'n in <·ontra~t t o t he -:oft. lwn·~· 
<l hdOilH' ll ol' . I !Jflt li/>1)( /,( ior. 

. \uimnls whi<·h li\'t' in Jwhitah lHl\'!11~ :111 

nbund;.m l l'ood -~uppl,,·. s tt<•h a" 11H· -.patu­
lat<•-lill <• r· of /~'I II 'Of!//>f - nallksill <ISSO<·i <llit~ll',, 
<JtHl whil•h havt• f lw burrow OJl''liiJH! 

;lltiOllg:-. t IIH· lit lt' l'. SP iZt• I !JPir prC',\' rrnllt 
will1io l t'('fl<·ll ol' lh(• h11rrO\\' ('lllrcltlt't' hut 
wit hon t (' lll t' I"U' i 11 g. k i 111 i lnrl.'· n 11 illt:tls 
()('(' IIJI.\' illg· l'l' l'('·k hct11k..; :tlld r Jrt,\' )lilllS. ;-o:(' t7.t' 

Fg. I . ( oppo .~ it c pugc): Three dornina n.t "a?npti~e 
levels .. exhib ited by aganippi nid trapd oor sp1ders '" th~•r 
adaptive trend from moist to d r y environme1·t. ote 

associatio n of habitat , beha viour a nd morphology . 
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ASSOCIATION OF HABITAT , BURROW STRUCTURE , BEHAVIOUR AND 

HABITAT 

0<11U spotulol~ hlltr 

(Eucolypt-9onk5.10 O"SOCiOl•On) 

of fo r< >l floor • M ois t 

sl t uollon 

AGAN IPPIN ID TRAP DOOR SPID E RS 

BURROW ~TRUCTUR£ BEHAVIOUR 

ADAPTIVE 

Burrow with 

frogilt li ltt:r 

door op<n lnq 

a mongst lltur 

An iMal~ r~~d a t burrow 

c.n \ronc ~ OMOng~ t ltlttr . 

ne ver vaca t e bvrro w . 

MORPHOLOGY IN 

M ORPHOLOGY 

(

sloping caput 

~ ( ~ ~· • dl r tctc d 

L__j~ f ront 

(3) 
~oft haory 

.lbdOnunOI ('U\• 

lclt 

11 N TERM EDIATE 
1 ADAP TIVE LEVEL 

c IQypans 

Cl 

"oodrands 

OR 

A ' 
•. 

5 

·~ 

Floplik~ SOtl 

door 

(c n ck bank s) 

Cork l lkt sool 

do or 

(clo y pons) 

1ADVANCED1 ADAPTIVE 

l•n~or ht tc r • dry ho'b•tOts. 

s hcok t q rov c:.s 

o l 

f -:)fCS.t S 

OR 

s:uokc or •JUrn' 9rovt s 

of 

woodlands 

L 19ht lit l t r door 
1 

woluMu · 1 

twi9s o u ochcd to burrow 

r '"' 

Ani-mots 

o t burrow , do 

no t comp l c. tdy cmcr9 c 

(ll 

moduotdy t.n• 

lorqcd oppo&~m· 

otc.d crc. s 

shq~lly d <pru S<d caput crcs 

don e 1«d portly to sod c 

t21 Sllqhtly < longo~cd l<<jS 

<31 Slightly scl<r ot oH d obdotfl • 

•nal cutiCle. 

dcprc sHd copu l , cy<> 

A.n•n~ols teed b y d c t tel -~ook 1ft oil 
o dtt<C\tOI\i 

;n9 pre y on \ \ill 1911ncs 

th~ n ru1"tnin9 o ut o f 

f2l Lon9 thoft lcqs 

prey 
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pt'r.'· '\Yitltin n·~H·h of tll(• huJTO\\'. HI)W<'Y<' r 
a nimrlls in dry environments ( thc:tt is, linear­
litter at tlw hutfx of ea~wniuas or rH·c.wia~;) 
hciVC' a V<'r.v dilfrrent t1•chuique of pn•y 
t'<l pttu·e. 'J'hrs<' a nirual:-; h:t vc bt>t>n :>E'l'll 1 o 
t·oiiN:t twi~s and attaclt tlH·m singly, ,,·it lt 
silk in radial <ll'l'ang:PnH'ttl. to th.:- rilll of 
th<• hnrrO\r ( Li,i!!ur·e 2 illuslntl<-'s this t~' JH' 
nt lmno" ·). ' l'h<·se twig·s H J' f' then u:·wd 
a~ "re,• lin:£- lill c:-->" for det<·<·tion of PI'(',\'. 

SpidPrs hrt q > hr<' ll oll'·wr ved sitting- in lil t> 
hunow \\'ith lite tips or th (' legs on tit(' 

rilll-end~ of tlw twi~:->. ;\Jov<·ments of iu­
:--ed-; on tlte 1 wigs ~timula1 t's th rs~' spidt•rs 
1o rnn ont of th(' hnrTmr a lOll!!: 1 he twig·s in 
J>ttt·suit for IH' I'Ita ps HCV(•ral i ll<·hc>s. I n tl1 j:-; 
wa.'· tlte ~pidcr !!TPatly illvi'CHst•s t1w :1n·n 
fr-om whi<·lt i1 ('<Ill Obhlitt pl'l',V. \\'IJi<•li is 01' 

oh,·ions adnm1Hf!(' it' tlw p1·c•.\' is spa r·sC'. 

Lookin:,.r a:.raiH at Fig-tu·c· 1 we• not<' 1 h<ll 
assoc•iatcd with 111 ~ dill'!•l'('llf lltdltods or 
l'l•t·ding-, t lar1 is with thl' IH•IHtdoU!'. wlli<dr 
vari<'s i11 1hl' clis1ind ltnhi1;~ts. tiH•t·r ;ll't' 
('(' l'ftritl typt•s or -.;lrlll'f Ul'(' or 11tt' Hlliruals 
whic·h I'C'Jll'<'sc•nl thn•t• dis tinc·l ad<tpli\'t• 
lc•,·pls. \\' ('find that lht' :--pn tttlili<'-lit wr 
d\\' rlh• l':-- h<l\' t' tht• IH·ad ( c·:rf>111 l t·ni'-'<'d :~nd 
sI op i 11 g i 11 s ttL·Ir <I \\'a_,. IItH I 1 lw s llHtll. \\'id t • 
sp r·c•nd c·.' ' <'S n r e• d i r· rc: l c•d o rrl." I o !la• ('1'011!. 
'f'IH· poor 1'_\'t>:-- i).!'fll ol' lh Pst• illlilllals is w-.snc·i ­
illt·cl with tit< ' I'Ht·t 1hat in 11Jt• li1tc•r thc·...;,• 
e~rriure:tl~ wo11ld ill <Ill,\' <·CJ -.;t• lw llll<tlll<' In sc•f' 

JL\HC'J I 15, 1 !J:)i 

Fig. 2. Burrow m 
"linear-litter'' type of 
habitat, of the lrap-
door spider ( C aius 
r>illosu;s Rainbow). 
showing twig wafer-type 
door and attached twig­
lines which are used as 
feeling-lines for prey 

detection. 

l'lwfn.- \. :\. !-oi'l'\r' lll >. 

pt·<'.' ' <11 any dil'hm<:c. ~\lso .·inc·l' 1hrse 
rt nimal H do not Ya(:ate tht' hnrrow 1 hPJ'(' h<l~ 
hec'n 110 s<) l<•t1 ion for <',\'c•s being <1 i r<•<·1 eel 
e1ny way otht'l' than HlltPriody. Snrh mti­
lltal!-i also lwvE' f; ltort stout l<•g-s. aclaptt•d +'or 
snppor ting th<.• thicks<'t bod~' 'Yithin 1hc 
hntTO\\'. 

);<•xt i1 is noted that thr spt<l('rs inh;tbit­
ing ban• g-t·otliHl :-;itll ati ons (cr ei'k lwnks 
<ltl<l <·IHyp<llls ) h<t\'t' ruodr rately c•nlurp:r<l 
<'.n~s, whi<:h is associa1vd with 'iC't>ing: 1lwir 
pr('~' in 1 hr open. Th<• IC'g·s of tht·~e spidt>r·' 
arc al:-;o s li ght!~· long:t•r a nd thinll('!'. whic·h 
is advuni<~:£('0Us for quic·k lliO\'Plll C' Ill J>rtrfly 
outl'lidt• I he hllrTO\\'. 

ll'in<llly , Ill<• twig-liuinl-!· animaiH h:lYC ,<l 
flattt•twd c·nt'<IJM<:t> ('nabl ing- the <·~·t's. whith 
1tre g-rossl.'· Pnlarg-<'d and approximatt•tl. to 
Xt't' in all dit·<'dions. Thi:-- i~ of p.t·c•ttl nd­
Ya nb1~f' wlt<•n punm ing pn•y fot· so1111' clis­
h tn N' l'rottl lht> h11now. Similc11·h tlt i' Jpg;-; 
<trc long: nnd ~l C' tHi t•t·. aclupt<•d ro;· running· 
quit·kly 011 tin• fia1 surl'ac·t• outsidl' th <' bur­
row. 

Hy 1'11rt IH•t· n •I'<' I'PIH'<' to l,'il!llrt' I it is 
a PP<Il'l'ril t ltn1 not <lltl.'· i:-: t lw ht•hn \ ' i<llll' 

( f1•('d i ng· nrt•11tod ) nrtd IJoch· s! l'llv lnn• 
( ltiOJ'fliJOICll.!',\') nl' t !Jc• illlilllit ls. IIIOdili t•tl i11 
<H1aplnlinn to 11t e dill'c •n' llt IHthile~h. hut 
t lt1'Y c·ot~:--1 l 'tH·t ~11:-;o dill't• r·c•n1 rtncl "ltar;w­
ll•ri st i(· l,qws ol' doot·:-- to 11w hun·n"'· 
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Fig. 3. Burrow in .. clay-pan .. type of habitat. of 
the trapdoor spider (A ganippe occidenlalis H ogg). 
showing heavy cork- like soil door which preven ts 

Aood ing o f burrow. 
Pholo.-.\ lli h .. 1· . 

lhn•ll <· t·s in xp<ttnlnt <•- liH<'l' have thi n, i: ra ­
~i l e ci OO I'S IIIH<I<' ol' si lk-honlld litter Ir:lg'­
lllt'llt:--. 'l'llos<-• in OJH'll sitnat ions have -;o i I 
dOOI'S: i I' ill l'J'('(' I\: hanks t ht> n dOO r s art• t h j 11 

and flnpliln·. whil<• in <·lt~~·lHln~ cloot·s m·r• 
llti<-1~ Hnd c·o l'l\liiH~ (:-;Pc' B"'ig:tll't' :~ ) . ~twh a 

t·oJ·klik!' pill;! <·H't>divel ,v prt'\'t' II L · th • hllr­
row h<' i n g- fiood {'( l wiH' Jl th <• bare ground i · 
inttttd<lt ('( l al'l~·t· rain. Ji"' juall.' ·· th<• t\ri~·­
lining- ani111als whi<'h run out of thPir htll'­
t·ows to t·<l l <·h pt·t•.'· · t·onstrnd thi11. wal't t'­
lik<' cloors of lit IC't' l'rag-menf s, that are vf'ry 
l ig-ht in \\' t> ig·hl and s1ll lld op en 1msnppm·t••d 
wht•tt 1-lung· up a:-, t he anilllal. pur·~mer-; it~ 
PI'('_\'. 

' l ' htt ~ it is l'onnd tlwt, a~~ot:iat('cl 'ritlt 
clllf('l'c' td ltHhit at·s. t iH·rr are partienlar be· 
ltct\'lOil l' pil l iC' t•ttS, ht ii'J'OW typeH alHl Hii'Uc·­
tuntl <;om p lt•xps (se<· ;-~g·ain t~'ig-ut·e 1) . 1\nd 
it is sig-nific·;111t that the variou:-; HIW<.: irs, 
r r p1·c•sent ing t lw dill'er<'nt ad<~pti,·e lt\wl:, 
have appHrrnt ly bc<>n clt•r, ivrd frolll a collt ­
lllOn att cc·:·dnr hy its PXpHn~ion into ~l' \'('t·al 
type~ or lwbi1at wlt t•t·e g-enetic r ecnmbin­
HI ion and nat ut·;.tl !-;l' IC'dion han' O])Cl'Hft>cl 

to prod llh' l'orms \rhich are modifietl, he­
haYiotu·HIIy and struc·t urally. rrlti: st' lection 
contin11r d nn til somt• form: are now ('Olll­

pl t>1<'l,\' acl aptNI 10 the special dr manch: ol' 
ea<·h t~· 1w ol' si1 ucttion oc·cupiPcl. ..it the 
l-!amc 1 imt•. 0 \ ' 1'1' a \\'icl r g'C'O!-,rr·aphic range, 
th<• anima ls h<tV<' ht•c·ome parti alJ~· isol:::~tetl 
j Ill 0 Joc·aiJy a cl et ptPcl popnJations. SOUl(' ol' 
\\'ltieh a rt' 11ow 1·eprodnc·1in:•l.'' iRo iHtecl and 
r r nr·('sc•nt a r·<, lat('d group of !'ipec·jes. ft is 
this adaptiw rx pnn:-iou. result ing in an 
nn:ty ol' r·t•lat<•d SJW<·irs .. that biolotrist..; c:a ll 
a radiHt ion. 

.\ H•·"•;nd1 t····lln\\ in llu Z1111h•g.l l><'pa l'l nwnt. 1-nin>r-dt ,. 
of W•·~lt•l'll ,\ ll•ll'; tfin, lhH II\111 \1 .11' ha• het>n wnrkin!{ l<>r 

t ht· l"~'t lh•· ·' ,., .. " 1111 ti•· l<l hiulo~~ 01 )lyg-a lumurph,lt.> 
(lr:apdn.,r ,.pid t• l'"l. Jll'i"<'lpull~· in "'"''''111 \usl•~•lia. 

R EADE RS ! 

* 
If you e n JOY this quarterly M ACAZ IN E. p lease let your friends 

hear ab out it a nd suggest they themselves become regular subscribers * 
Subscrip tion : 9 - per annum, posled 
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Exploring Between T idemarl<s 
I V. Som e An ima l Commun i t i es of Rocky Shor es 

By ELI ZABETH C. POPE a nd PA TRIC IA M. McDONALD 

T
ll l~ iniPI'- I'I'!nl ionships of all th <' 
Hnim;tl:-: 011 :1 Wl~ll - popnl<Hed rovk~­

-sllon• Hn• :-.o p:·d n•mel,r t:omph•x tha 1 
it \\·ould l akt> llHH'l' 11tH 11 a I ifetimr to work 
tht• tn ont pl'OIH'rly. I u onl<>r to learn ~omt•­
thill;t <lhout llll' pe~!tcm of patt of snch an 
a 11 inra I t'Olllllllrn i ty l'rOill (I I oral ro(·k)· 
sho t·" tilt• attt hot·s -;C'It>etcd the oyste1· hand 
in :\ liddl t• l l:lr·ho11r·, NydiiP,, .. The oystrr 
C'Ollllllllllil\' \\'<IS !•IIOSl'll h ct'<lllHC it i:-; it weJJ ­
d<>fiJII'd assm·ialion in wlrith tnost of tlw 
habits uf tlw animc-lis HI'<' known O'>Ying: 1o 
tlu:•ir t•(·ononrit impor·tatH~(' to tlw O)'Htrr 
fal'llH'r.a: .\ nolltl'r i1uporlm1t Jado1· in­
Htwn('ill!! otll' t·hoit·t• of lotalit)· to "·ork "·a:-; 
the fa ~·t !lJal i11 :\liddiP lhrbcnn· tht• oy-;tcl' 
hand fnr rll -; et nat11rill tommttJJity ( tullinl­
tion Of n ,ndt'J'S j-.. forhiddrn 0\\ tng· lO 
po.·sihle poll11tion c.r tilL· \\'<ltL' t·s hy sh·e~t 
dntilrrrgt, fi'Olll '-'ll l'I'OlllH1 ing suburbs) . 
lk<·<-~ww t lw oysh' t'.-> <·ern not h::' so ld. tlw rrrra 
is IPI't lill'g<'l.v ltltlntl('hl'd hy humans. 

1 '11E Ov:-;TIW (\JM!\rr rx TTY 

Thl' on.;tt• l' ( ( 'mssosll'ea tom III CI'Cia lis ) 
<·O\'C> l's lltr rock bt> l \\'f'l'll 1lw I en• I ·~ of h io·h 

"' <!lltl low nNrp I i11Ps to the apparent <'X<·In-
!'iO II of flllllost ;tll othe r :->pt•cit•s and lht' 
antht>t·~ <·Otlllt<'d up to -l-00 lin' o)·st<•J·~ Jlt'l' 

sqmtl'(' 1'001. Sonw \\'t'J't' you n g. as a lit' \\' 

~<'ltll' lll <' ll l ol' oy:-;lt•rs had taken plac·t· l'airl.'· 
J'c<: t• ll1ly, hut ahnt.\·~ thr o,n;tl'r:-; in this 
ha11d <H<' suwll nnd s ttlntetl owinl!· to m·et·­
<·J·nwdin!!'. \\' l~t•n• o.n=tt• r . .; an• g-r o\\'n t'Oill ­

llll'l'('ialh·. SO II H' 01' (})('spat thH I sdt l c• Hl't' 

1'1'1110\'<'d h.' ' th r 0 ,\'SU'l' farutc•r so I hat ft•\\·c·r 
and higt!'l'l ' O,\' sl <'l 's 111'1' prod tt<·t•d i 11 (l }.(i \'I'll 
an·a. 

In 111<tki1q.~· litis t'OHnl of' o.n;tt•J·s tltt• 
SIWt' illl(lll !-: \\'(' 1'<' l't'II IO \' Pd l'r·om 1 ht• nwk a11d 

kt•pt i 11 <1 lnwkPI J'or laf·pr· t•ht.•c·ki ng. A 11 1 ht• 

' Hl·f'. '1'. ( •. nougldl'.' ·s :1 rtitles, TIllS ~J.\1:.\ · 
7.1:-!-: . 11. (-''i -. ) . 

C·l·ea1 tll't's \\'h ic· h \rt'l'C <rt t aehed to them 01· 
s lrclte rinv rrnw11g the111 Wt>l'l' al:-;o g:ath"I'<'CI 
11p l'o1· lc-11<'1' :-;od ing- a11d vonntiug·. 'l'h<' I'P 
" 'C l '<' mall,\' rnon· animal:-; presL•nt tha11 onr 
worlld ('Vt' l' ill~rq..rin t' vo 11ld he foum l i11 so 
SllHlll il.tl (JI'CH. l•'or insbll\cc among the -l-00 
oysiP!'S iu thHI Oil<· sqna re foot we1·e ahn11t 
:no yoru1g· B tlllbl r'i lllll pe1·iwinldt'K. 110 
tiny I im pds. -J.-l- haJ'l1<H: I e~ . 60 small 1 C't l· 
t· la\\'NI <:I'Hh:-;. nbout :3() till,\' hiY<lh'<' ~hPJI:-.. 
l G s l<ttl'r-l!kt• Pillh ll!r-' and 20 rug~·pd \ rn/f ­
rupis hinlln•s. l G tiny eonug-a1etl Ellohiitl 
gast ropods. 1() lllll~.· t'l:-;. scYPJ'al O.P~t l'l'­
horinu: Hwllw.;<·-.; <rnd Jlll11ll' J'Oils amphipnd-.. 
skippi ng- about likt• flpas. pin.-; a fe\\' rihhon 
"·onus a11d hri!--tlt•-rooted " ·orm-... Tla•st• 
we: <' I ht• ltl\\' \\·ater !nhal>itanhi. hut durin!! 
hi~h I ide fislrf'" aml ot hn oyster JHPtlatul':-. 
lik<• 1 ht• liHIII!.!'l'O \ '" <:rail <tnd the lann•r 
<· at·niYOJ·o liS Ill ol I ns•·s ( H (t i ry O,n,ter B on•t· l 
w onld 1110\'<' in 0 \ ' L' I' tlH• oyster zoHr. 

l1100D \V1•;B 1:--.: ' I' JI E Ovs'l'l~H Co.\ll\11 ':\ t'l' \' 

'l'lt (' n_,·st<•J·. \\'hi(·ll is tilt• domiHant anintnl 
in tire eolll llllllli t ,,·, tleriYes ib; IIOIIri .. dmwut 
I'I'Oill plalll<ioll Cl tHI pt·ohably also detritu.~ 
Hoa!iu)!' in IIH' wc-tl ~· r. l\ow tht> ha..;ie link in 
a n.'· f'ood {' llltin is ahY<~:·s of e1 \'l'g'l'tahle 
mlttll't' and in tht• cus(• of phwkton thi ..... 
fi nnl link is p1·m· id ~d by tire diHtOtll:-i. ~o it' 
W<' t'll \'t~<ll!t' I lw l'nod t·hct1n ol' une ol' 1l11• 
c·;ll' lli\'oi'<'X pr<' _,·ing: 011 the o:·ste r \\'(' \\'tHtld 

Jind a l'('lrt tion .... hip likP 1his: 

BI ;H·k l ~ l't' illll £ tfs oy:o-;11:' 1' rots pla11kton 
rtnd d<'tritlls. 

\V 111'11 0 111' <'Ollsi( ll'rs. IIO\\' C' \'t' r . all I hP 
illh <tl>i tant s i11 this t·ontlltunih· and their 
food l'<' ln1i < ns h ips. it i-.; o hvimr·..., that sOliH' · 

thing- 11\11 \' h llli ) J'(' illYOJV('d tha11 H SPI'i<'S ol' 

Tt-t£. OvsrER COMM UNI rv (sec diagram opposit :: ) : 
Dark arrows poin t from eater to ea ten. Broken arro\>'S 

ind icate some rela tionsh ip other than eu ting. 



EATERS OF OYST ERS 

FIS HES 

Blad lm:anl ( ...J cuntlwpugru~ au~/rolis ) . 

T oado ( SphaeroiJes hamilloni). 
Eagle Ra) ( i\1 yliobali~ au:./rafi,) . 

CRAB 

Mangrove Crab (Scylla ~errata ) . 

FLATWORM 

Wafer ( N o(oplana au.slrali, ) 

CARNIVOROUS MOLLUSCS 

Oyster Drill (Bed eve hanleyi). 
Harry Oyster !3orrr (Monoplc.r auslrala;iac) . 
! Mulberry Shell (Morula rnarginalba) . 

OYSTER COMJ.VIUNITY 

, 
~ , 

, , 

LIVING AMONG OYSTERS 

MUD WORM (Po/ydora sp.) 

An rmtant to the oyster. 

, , , , , , 
BORING SPONGE (Ciiona sp.) 

Lrving in shell of oyster. 

, , , , , , 
, ,' , , , , 

, ,' , , , , 
, ,' , , , 

PLANKTON AND DETRITUS 

Microscopic Oo:~ t iug pbut> and nnimals, 
r ninut~: c.lcbri>. buo .. na, surfac<: liv ing 

doatu111s. 

OCTOPUS (Oclopus cyan<?u•) 

Uses oyster slte lls to burld its nest, 
? dcst10ying young oysters in the 

procc~s. 

SHELTERING AMONG OYSTERS 

Mollusc>: Lirnp.:t (CI.iazac:mea f/ammeo mimulo). 
f\·riwinklc (B~rnbicium hi!ilmanmeggei). 
Ellouiid (Lac motion/a lira/a) . 
Brva lvc ( Lo~acu au,/ra/i,) , 

( 11 cnerupis crena/a) . 
f\·lusscl (l'vlodiolus con/usus ) . 

Cru$l:IC:e<l: RcJ-nrJlpcred Cr:tb 
(Sc.arnw erylhrodoclylu). 

Pillhu~:: ( Stolrm•ronw fJuay,ma). 

Sandhoppl'r> (A mphipod$) . 
Bawacle ( Balarlu~ amphilrile). 

Oyslcr 13lcnny ( Da~son >IMdi). 
( Cymcichlhys anolius). 

\Vorms : Polychacla (Nm·id;.) . 
R obl>on \V 111111 ( t\' emnletJIJ$) , 

> z 



f<,o<l <' llitill!·> t>Xlst ~. 'rh is c•ompl <' x j:-; <·allNI 
rl fond Wt'b. rl'Jn1s, tO tnke a :-; imp I<' (; <-1 St', j f 
t l1e food eh a in m en11on l'<1 i s plaeed in its 
COlTPtl l 'elationshi p to !-iOlllE' or tiH' ot IH• r· 
Ol'g'<llli t-:111 ~ ill its P11Yll'Oillll <' l11. Cl jjg:-!:l;-1\\' ­

Jikr p<.dtt=>rn is di s<·l o:s<~< l. Tit<• Black Bream 
t'at-; o.n•tn~. " ·hi.<: h in tur)l reed on plankton 
cl nd dt'tritus, Lttt thr mussd sltcltering­
mnong 11l c oyste1·s also f rc·d:) on p lankto u 
<:llld dctritns wltilc tlw e;uniYol·ow-; oys1t•r 
d rill llHl .Y .froed 011 r i tlter thr o~·::;ter or the 
l!ms~d. Tlt t• Bl a<'k Bre;.1 m a lso <~ rtt s tit <' 

A we ll -deve loped oyster ba nd al Sai lor's Bay. 
Middle H <J rbou r, Sydney. 

ntussPis. 'l' h is in1 er lfl<: king· of fi lt<· r-frc·dcrs, 
pn•d:.t1o r a ud JH'<'.Y, :·waveng:er s . eh· .. is 
f)' })intl 01' riJI,V s hOl'(' rllliniCIJ (' 0 1i1111llllif,\", 

'r iJtl!-. it is <'vi dcnt tl :at 110 aninw l <·Hn li,·<· 
sOI<" Iy nnto i l!wl f . Tt- i ~ lll!' t'ely JHil't of fhill 
c·OJtt pi i<·d f <·d nw:--;1! work wh i(·il i:-; (·a lll'd tl1 • 

JoocJ Wl'h OJ' it ~ (·OJlllllll llit.\' . 

i\s hrls lwC' n dc:-.( ·t·ilw<l. plnnkl 0 11 eon~i :-4 1 s 
of <t mnltiflld<' or dirt'c• rf'llt kitrd :-> o l' pbtllf s 
<llld H llillHJI !o., lll<ttl_\' OJ' t 11(' 111 llli <·l'W·WOJliC· ill 
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~ i 7.e. HIH I li11'1'iill y mi lliow-; or tlwnt lltct y live• 
in a :.,; i ng·l t• pint of' sc'"''at·c•1· . 'rlw o_n.;tcn, 
ft'l'Ciing: (Jil 11ris Hhtmdtrn c·e 01' ple111kton (11'(' 

mnt lt ·f<·' \H't' in nt 11nben.; and 111(.' J"l' would 
<:c•J·tainly br ot aly <1 fc\,. Hlad< Bl'cam l'(•c·<l­
jn~ jll c-1ny Oil<' co ve li11 cd by HI! oysicr 
band . ' l'hns th e planJdcmic pl all ls [orming 
th e first li11k in this food elt<Jill IUIJs t of 
ttf'cc•ss it y g"l 't•c-t t ly oH1llltlltb<· r thv oy-;tns. 
wit i le t h f'~<' i 11 i 11 LT I cu·p far more tttuurrou~ 
t han 1he nltiHHlh' liuk, th C' Rl<wk Hn·am. 
'rlti s relatiom;hip of 1:11mbe rs in an animal 
t:omm n nit~' has been <J ptly c·all t•d the 
1>.rnu11 id of Hlltnbt' rs, 1hr plmtk1nn otc·Hpy­
ing ilw ha s<' e:1n<l tlH· Bt·PaH I th e H JWX of the 
pyramid. T lliR rdaiionship of tm mher:-i 
holds tnte ror rood thai lls ~'(' II C nd I)· . 

. ot on l,\· <He• th0 C~ nillJal s necHt'r 1he ha:-;e 
of tile .!>.n·amid gn•at<'r in mttUIH·rs lhan 
t ho~w lH'€ll'f' r t he apex but they a re u~mdly 
nnwh l:ll1la1Jcr m size and less "·e ll adapted 

C lose-up o f 1hc oyslcrs: limpets, periwmklcs nod 

o th <>r a n im a ls l iv~:: among them. 
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tn prot cl' I I ht'lll. <'h'<'S l'r·om thri I' <'11C'lllj t>s. 

~\pph· in~r t hi ~ to <H tl ' t•xamplc we uoti<'t' 
that Llw e~ rliru a l plc-1nkton ctl'(' mi<·ro!-;~opic in 
...;ize and <·<I ll onl.'· tl or~ t pa~sivt'l_,. about. 
Tlw~- arC' t'OilS<'CJll (' lltl.'· flt tlw mer cy or a11y 
laq!l'l' <1 11d st r ong'(' l' sw imming predatot·s. 
TLlL' o,,·:·d l-'1' wh i t h f t•cds on this plaukto11 
n1a~· IH· lnrgt'l' in -.;ize, but it is fix~d to t he 
ro•·k::- nnd mi:zllt s<'<' ll t to lw <l n ex:c·e ption to 
t hr <I hm•p g'<' IH'I'HI izationH. llOW('V('l' , food 
i~ hrOII!!'llt io 1 hp oyslt' l' l>y it ~ own t>iforts­
tlw hea1ing ol' e ilia on its g-ills c i'E•ates 
W<ll<'l' (.;I IITI;' II(s whi<·h :-iLW k food t lu-ough 
tlw ~~ l'rl i 11 in:r lll ('(·lw n i:-;ms whenee it j:,; ('011 -

''e~·rd to tll<' 111 0u th. 1\s lar·g:<' volum€'s of 
sea watrr ean br lilt<'l't'd In· an O\'Ster it has 
110 t roubll' in l'HI <·hi ng pl~nt~· of food. fts 
. ht•ll prof Petx it v<)''·'· well l'rom most 
emml iex hu t the largt' r Black Bream has 

tt•t•l h ad a plt'd fm· xmash i ng open tlH' s hells 
or oyxters ancl lll\1:-{<.:('1 ::; . 'l'hc Bream's swim­
ming hahi1~ <.> 11ahl l• 1t to :-;cek ont and brra k 
otr food f:-om r o<·ks a nd wharf piles . 1 t 
rl'li l'" <> n " IH'Pd H!Hl 1 '.\·e~ig-ht and other 
·pnse-. to outwit its Cll l' lllies. 

'r hl' r e nn• il number or auimal com­
lllllnit i<': just as intl'ig·uing r~ s that of t he 
oysh•r· hand a 11cl .cn1y Oll l' of them i ~-; worth 
in,·t•s1igatin~ 1o niHk<' a c•enstts ol' t lH· 
au i rwtls fo nnd in t I!<' group a n<1 to work 
onl tllt•ir· biotic· r<•hr1ionships ancl rood 
wvhx. O tH' wp ll-d{•fillcd tommuni1y is that 
or lh t• ~·n t ~l.\' }!T OWihs or Galeolari~l worms 
whit·h . ,,.ftt>ll ('H a·pf'nll.'" hrokeu up and 
M'arr·l~<·cl rC'\'t•al a whole \\'orld of litt I<' 
aui ma 1:-.- tlw s lr c>l t t> ri np; or l'l'.'' pti<· spec>it·x 
o!' WOI'IP...;. t· t'tl s i<Jt·('Htts ancl mollusc·x-livi rq.r 
i u t lit• spa1·t•s ht•l \\' t't' ll t h1• I i111y wor111 tu hes. 
finding- 1111'1'(' a s<t I'•· lw Vl'll from l>n·c-r kiug 
.·ur r ::nd rront l<trg·l·t· lll<trauding ClH'tlliPs. 

()tlwr t·oJll ll lll lli til•s wo r([p· of inn·~lju·<t -, 1 r> 

lion ill'(' ( i ) ;I IH'd or lllll:-.~('1:-; (or c·ltllH!)S ol' 
Ill 11~'\f'I X IJII Cl \\'llill't' pi l l• ) 0 1' ( jj ) lit e• fallllil 
ol' iJH• siJo r·t fll l 'r- Jil\f' lllllf !'i 0 1' ~l'iiW(' t'd wJti<•IJ 
g'l'OW Oil SOIJI P OJ' tlJ t• 0 11( !' 1' C'd g't'S OJ' SOill O 

I'CH·ky l ll'ildlnnds. I n l':wt, it is 0111.\· \\'lt <•n 
<IJH· iJI\'£"·d i!!:l t t•s <· lo'-:t•l.'· fIll' t· t·.'· pti t· s]H'(·i<•s 
llt;rt l1 id<• :1 \\' 11\' s o c·fl'('c·l i n' l \' d 11ri 11"' low . . ,..., 
tid1•s (Jr;Jt !IJ,. \\'Otlrll't'rlll di\' 1' 1':-;it,V of' nwk-
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dwell in~· Hnirmtll-i i~ f11ll.'· t·eali ·Nl. 'I'hl.' 
llltllll>l'rS of dill't'l'<'lll kinds of a11imals to 
he sN' Il i 11 I lw a ' '<'l'tl g'<' zoologica l gat·derH 
wonld IH' insig-nifinLnl h~· c.:o mpa rison with 
1 he llll1li1Wrs Of difl't' l'l'lll g'<' lJel'a and S)H'tif's 
(ev<' n ol' 1 hl' hi~hcst gronp like Pbyla l to 
ht• 1'01111(1 dnr ing· one lo\\' sprin~ tide on 
l'()(•k,,- l'f'C'I's HI n ottll" antl (Has. Roeks ll l'cH 

Yanclllst', Sydnr,,· ; Sh ellhat·bour. or 
J\ugO\ni <• P o i11t , to mention thn~e \ve ll -tr iPd 
tolled i ug plac(•s in New South \\a les. F'o1· 
illis r C'HSO il lilt' s<'ctl-i l lOI'(' i~ a faYOll l'i tt' R I'<.'H 

f'or lnlining· Htncl (' ll! :; in .fi e ld studiC') in 
%oolo!!'~· Hnd l'<!Oiogy- so much ean he sren 
in H ~·omptt J'Ht i \'rl,v small area. 

tlo l'a r Olll' l'X pl l>rations luwe dt>c-Llt on),, 
" ·ith <llli nnds li,· ing· on the opper stu· fa('~s 
of l' t'l·ks e111d nothing has been said or 
animal~ lltld t•r roeks. By doing- so th<:' 
antho1·s hH ve krpt t() the last what th c~Y 
hclicn· will pl'O\'<' to be the ruost intere~ting 
an imo l c·mlllll llll it irs for t ht• ne\\· h· -tiP cl o·ecl 
explon•r. 1'ht' I ate Profes~or \Y oo(l-.J ~~H~~ 
]i)(('lll'd t hp turniJIU' 0 \ 'el' or a <lrah (•oral 
houldPt' o11 t he reef at Cocos-KPeling­
hlands 1o tlw open ing- of a jPWl''l t•asr- Ho 
lllHJl.\' )K':III1 i full y ~ha peel aud l'<l r t..• ly 

{'O IOIII'{'d r~nimHis w<.'re di:closNl. The -:e1n;e 
is tJ'tlt' o f' n u1· ow 11 /')C'Ntl l t'ockv reefs. lf vo11 

<..:<t tt f i11d a s iiOI'(' wll e 1·e t'e<lSOnabh· sir,<'d 
houldt•rH li t• 11<' <1 1' low walct· level iu·u plaeP 
not dangpi 'OIIs to wm·k. h_,. tnr·nino· OH' I' thP 
l'Ot·k-.; ~·01 1 will t1isvO\'t' l' tll is zoolo4·ieal 
t rt •axlln•-t ron• for .'·oursell'. ,'ea m·<·hin'-: ol' 
font· or fhe d i ll't•n•nl SJWcies sht•ltl'l' thl'l'\'. 
1li~.dJ!y ~·nlonrt>d spon:tes <-lltd alH'lllOII('!-., 

\\'O I'II Is of nt l t•a:-;1 twt'nt.'· clifferent killll". 
jH'H \\'11~. ..;m a 11 IH' l'k y l' t'l' r fishes Silt· h a...; 

( 'lillQ-fisltl'S, ' l 'onl lll ,dish e111d Uohil':{ will hu 
sc'l' ll. lfPnll i t e1·ah" nml ordinary l' l'ilh" of 
S(' \'Nal ki 11ds ma.'· S':tlll l t~ l'or sh~llr1· er~ th<' 
hotlldt•l· i...; t llnrvd or alt t• J·ne:ttivt>h- sham 
di'<HI to <''W<l Ill' not it·t•. :\ I nn~· britt.lt> ...;(a r.; 
HIHI loi s ol' lll ollust•s will hl' HlH'0\'''1'\'d 

l'<tngin:.r 1'1·on1 rnn•r· t·o~Tivs a tal :-;mctll hi ­
v;ll ,.,.s to lat·gl' hlttt·k l•:l('pl1ant snail-., <tnd 
11lt• lllilll,\' I><'Htl t i l'ttl l,,- t·nlourl'tl t1 11d s t·tLI p-
1un·d <·lti!Oll". ~Oil!•' or fit(• [ath'r will roll 
th<•tnst•h ·ps up lik(' cll'lll iJ(Iill os aw l howl 
tlo\\' 11 lilt• mt:k to H<ll'cl ,. 0 11 t h l· sea floor . lr t 
:-:ttv h <1 :-. lt o t·f <Jt·t·tl\ 1111 Cl~ I lt is no at IPiliJil ('l\1\ 

ht• lll:ttlt• I C) I i-; t ('\' I' ll t ht• Ill OS ( \'Uiltlll()JI 

t'l'l 'Hft ll'l'S (h<Jf WiiJ hp :-i{'l' ll. ~ ~ i-111 ,\ . or fh 1• 
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anima l ~. howen•r. c·Hn lw idt•nt ilied h.'' look­
i ng 1 hrou ~£ h bar k lllllUhc•t s or 1ltis :\l ag'~ll'. itt(' 
ot· h,· t·el't' t't'Ht'l' to IJooks like• ... 'ltu;/)'((/ian 
.'lra . .;iwn.-.: , . t uslralion i'\h ('/ls. <tnd Na ltu·e­
('/'(lf/ in . l us/ra/i((:( 

('o~~ t·mVA't'IO~ Ol•' 11'.\t- ,;-:A l 1
N DEH Roc t<~ 

At this s tag€'. ltowt•vcr, it tn11st ht!' lll'~(•(l 
11 pou 1 lit> ex plot'('!' of t lH' I idt' laJHls 1 hat 
\ntntc..>n d estruet i on is at Hll eosts to bP 
<l \'O id ed. <tn d t h .:Jt \\. ho le• sa l(' turn i 11 g of. 
rot'ks all(l }('aYin~ 1 hem bot torn up is as 
dt>"t r ud i\'(' to wil d li f e as thv c·arPif'ss <: nt­
ting down of 1rePs on tlw land. or ot'ht>t' 
c.: rimes ng·a inst flora and fa una. So as soon 
H"i YOU have examined th<' fr~ u11a hP low a 

roc·lc /unt buck llu:. rock lo its f)riyinal 
position . By doi11g ..:o the ha la 11 <:<' of nat ure 
ea n retlH'n to Hor·mal m1u:h more qui t kly 
thnn if _v on l PC'IYc· t he r oeks so that a 11 the 
l'o r·nH'l' d welJ en ; 0 11 the clal'l~ . s hr lt{' r e<l 
lltHi er :-; ide are ex pnscc1 to I hr lig-ht of thr 
ltla.zing· ~ ttn and thP d l':vi n~ \\·inch; of lo\\' 
tid ~~ . 'l'h(• <: r,,·ptit l'mlllH is not Hclapted l'ot· 
:-.neh r·o ndit ions. C onver:-;e l.v 1lw d\\'ell e r s 0 11 

the nppl'l' si<lc>s ol' t he r ot k rare just m; 
badly. K ·p peially would we m·g·t· t his 
ur<ttter of c·c, nsl·n ·<ttion un those l!J urop<'Hil 
i 11m1i ~·r·a !1 t s f r om .:\ l <'d i t<' l'l'<ln t'<lll s l1 nr<•s 
who lov<> 1o coll e<:t sea lll'<: hins along- th e 
t·otk." Hnd ('il t tlwi r· d el ic ions r·cws. :-)o tnctll,\. 

of tllf'lll lt•(l\'(' a trai l or 0 \'t' l'ltll' ll ('(l bould('l':-; 
to me~rk tltt•ir path. Afte r s neh tt ·e c-~tnrt'llt 
sOlll " o!' tlt l'SC I'O<·k-; will 11 01" lu-1 \'(' llCH'Illill 

l'alulas !'or ~ to :~ ,\"PHI's. So prolific· is 1 he 
t·atc o l' hn•(•ding- of m ost s hOt'(' Hllitnals that 
cm t• "'l'MWn \\'ill c ns 11re r <><·nlo11izat ion of I lw 
rueks /J' 'ol'id cd 1/u bouldn·s rtl 'f lur11Nl 
/u({·k to lht•i1· oriyiuol pos iliolts. 1\:-; lll <' ll ­

JiollNl ill anotlH'J' pi<H•t• ;.rJJ s h Ot'(' rtllillt;I JS 

<li 'C rttla pt l'd to thl'i r lli c.· lt~·s a nd thPn' <11"<' 

l'e\\· uton• ltigltl.'· ade:tpl ed :.rroHps 1hc-tll 1lw 
lltHI"r-rock fa nn <l. 

t l'nldbhhl l1y .\ llt!ll'' :111t1 H r.iii'I' I HO II {~.\ rlll r•,\ 
a nd Ln11clt111 ). :tllrl (;,.,,l.~ian llou"'''· :'\lr·lltnllrtll'. 

R..\IH<~ B E.\t '•n r J~ ('HY I''I' I l ' FAt' ~.\ 

l ntm Nliatei)' Oll C is s truck by 1 h<' faet 
that botil iu <·olonr and i11 th e strw:ttn·c of 
the hod'' or s lw ll , m c• miH•r·s of t hr (• J·yptic 
fa nmt t~·nd to la• r eo;;pcd i,·pl)· hr·ight c t· nnd 
JliO t't' de licate 1 han their r·<'lativcs l'rom the 
upper sut·fcH'<'I-i of th e r o(' l\ ioi . Compar·i son of 
th(' <·hitons, t iH· rnollw·H.:s. an<l tlw tube 
\YOI' Il1s l'rom tlw two habitats wi ll Ht once 
s how this c l en rly and m1H:h of t lw delig-ht 
of shore C:Ollt•d i 11 ~ is prOYided h)' finds Ot 
r ar<· h cauty e:nno 11g tlw l' ryptic ;miu1.als. 
;o.;hould it he possible and rtot dan~rrous, a 
YiHit t o a bonld t• t· l'('ef du r·iug a low tide on 
a IMe s ummr l' <'YE'n ing or after dark will 
he Y<' I'Y r ewHrding- to the sltor<> f o};sickcr. 
for nuu1~r of t lt <' cr epns<: ular, n nd ~"' r· -rock 
RlW<'l<':-; com <' out and \\'ander fn•t· l~, OYt'l' 

th f' rO<·ks in snitc-1 bly rnoist surrounding:. 
\Vith a hP<Hili g- hl on ( to leaYe both ha nd: 
fn·~ for· noh•t a king ) tm rell eau b<• r ctor cled 
of the• habits ol' th ese s hyr t· speeiL'}; during 
stwh cxcm·:io 11s ; fnn may also lw had 
t<l king- flash 1 if! ht phot o~nl phs to r Peor d t he 
habit :-i of th('Sl' dwe11cr·l') iJt dark places. 
Extr·a t·are must ht-' ta l'<'n to wat<:h 1 he sea 
for :~n.v clang·rr nncl one should 11evcr go 
almtc• on -mc·h an exprdition ill <·axe of 
ue<·id 1•tt1 s. 

No "i\t F: P .ECt'L tAH AssO(' I.\ 'I' lO~R-1' i\ R .\~ r1'ES 

-'~') ('o :u .w~ ~~-'Ls 

rJ'I 1e sPa:-dro r· c• ha~:; its s itar<' of an in1<1l s 
wlti t· h pm·w.;itiZ<' o ne anotll('r and twrhapl': 
1hc 111 0-;t p N•u lictl' OIH' is tlw l>cii'IIHde 
.'irtcf'ldina whi<:lt parasit izl's ~·rahs, attach­
ing- il s<• ll' ,insl lltHl<'l'll('HIIl the tail. ElltE' r­
ittg- tlw ti :-;sut·s ot its host it t·h <lli !!"C'S the 
plt)'s io l o~y or nude nabs so drast l<•illl ,\' 
i Ita l t hPy t·hH ll~t· M'X. <t nd hl'l'mltt' l"t•ma le . 
'l'IH· HUI IIOI"i-o ltct\'(' S('l'll lll<l l(•s or t ill' (•l·ah 
ff r fr I'O jJOIIOjJ( ' S('I'J'(t/?}i'0 /1,1; fi'OI11 SH I\d,\· lllltd 

~1 <11 :-4 ;lll't•t·led in litis \\'il,\'. OtlH'l' no h1bl<:' 
P<ll'<tsitc•x IItH! lllil,\' IH• l'o1111d an• IIH' iin~· 
wll i I•• ( 'iu·rJ . .;f ul i111u ! .. ra..;t m pod :'ll:l i 1~ hot· in~· 

1/lu:o. lratcd oppo:.it<' : I. An ovNturn(!d boulder nea r l<lW tich· mark rcvenls numaous chi to:1s a nd sea 
u rchin l>. 2. A lm ttlt• s tar s lithe rs down a rock lo sa f !.' l)'. J. Purple spon~es laving under n.n overha nging 
reek lt·dge. 4 . Sea u rchins havt! mtned holt·s an this rock as an added prolccllo n. 5. r\ sample of 

1he <m im.d.; of tlw oyskr communi ty photo{l,ropllt'd dunn12 S()rtir.g and rountin~. 
1'41111' lt~p pllto(o l>, 1':. ( ', 1'111'1' . 
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i11lo lh t• m·ms of the 
ciJI(Is {<' l'ias ('(tla lll aritt. 
wh ic·h bore~ in tltc 
llO{Hhly 0,\'Hte i'S. 

pri<·kl.'· s(•astar, ('os­
or t· lt (' :-;pongc (lliollo 
s iH' ll :-; of moll nses, 

\Yit C'r<' 1wo animals Ji\'C' 1og-<'lh(•l' l>ttl 
neitlwr s(:'cms to lla1·m tlw uthrr. mHl on<' <1 1' 
pm;sihly hot h clcriY<' ·onl<' ben<·tit fro111 tiH' 
nssoeiat ion. the.'· avc l' ~' ll (•d commen <.;;-lls. 
~onw notn hie ~.:om mens;-l Is oll Otl l' shor<'s an"' 
th<.' "puugl! crab. Jfyosl f' lllis diaconfltlts . 
wllic•h ca rri es on its br~ ek H rompl etl· covcr­
Jtl g: ~)f ~J'O'vV ing; spong·t•. rrhe Crab is 
ca HlOUfla!n'tl and protected ,,·hilc the 
sp<Ul~n· js ..:Hfel.'· all(·hor 'd ct tHI .'·et i:-; tJ·ans­
portl'd about by the na b a nd can t hns 
f' ll J·m· "u·oo<l fishj11o·'' in a \'HI'i<'t\' of J>laCf'S • • t:' r"' ._ 

tal lll'r tha n ill on e fiXl'd spot. .\ red eom­
llH' Il'>rtl amphipod (sa nd Hea ) ma.' · he found 

~\L \ RC H 1 :) . 1 !) .) 7 

fi,,ing insidL' lite hl)clil's of C'ttnjcvoi 
a~wid ia11s a nd a c· la )oiH i<· exam pi e of com­
lll C' II srt liHnt i:-; tlw ea st• of til e (1/l(( eto1Jt en~s 
\\' 0 1'111 cmcl t he c rab f>ot.vouv.c. wh i<·h livP 
I Og-<' 1 her i11 the ( 'hael optcr n:-;'s C-~hii JH.'<l 
t ll bC' ,:!: 

l11 thi" cnt iC'It> it is irnpos:-{ihle to do more 
1han mPrrh· ltint HI thP fascinat itw 

< ~ 

l'Xa lt tp i <'H of the <t n inlHI iutt' r-relation<;lti p: 
to bE' seen Oil O UJ' s hOI'<.'S. rrhcr e ix only One 
thing to c1o a boul il. n o out yourself and 
ha\'{' u look. 

X f'.r t issttf' : 11 in t:; f01· ~hore J':xplorct·s. 

t l<t•f. E. Pope'· arti·dt•, Tut, 
(3); ('Jwdoplt rus a SlrmlfJt' 
ll'orw. 

~L\G.\Zl:'\E, IX. 
(lllfl Ht auliful 

Boo I< Reviews 
('o \\1: ' .·11~:t~L:S OF \\'Okt. u SE.\s: B,- .Jon·e Allnu, 
F.H.Z.H. t:t•org-ian ll ousl', ~lt•JI,nunn; pp. i-x, 1- 17!1. 
pis. l · l·> ( li <·oloure<l ) . J llu:;trat t• ll hy tl•e author. 
J 'rict, £;~;a;o. 

~li ss .I on'<' .\ Jlnu is wt•l l lmowu to t'C':uh•rs or 
'I'll IS ~1.\(; •. \i:lN 1·;, f()r b·1· iWI'ii'S of I'X<'t>I IPnt :11·1 i ­
<·fl'~ on sl:cl ls whith 1!:1\' l' "PIH'arpd O \ ' l' l' t il e ,YL'H I'!'l. 
Sen·nii .n·an; ago, ~Jiss .\lbn'~ Hn;t l•ook, t l usfl"ft­
fitm 8/1t fls. wns puhlisll<'d fllld uwt witn nn t'lltlillsi · 
n"t ic n•t·t•ptiull frO Ill tl11• 111:111,\' -;ht•ll t·Olktlors who, 
lill llh•n, l1ad iJl'\'11 without ;1 gc·llt'l'ill "·vrl< 011 thC' 
SUIJ.it-<·l. 

Xow. as a ciO\ndng m·IIic•\c• IIH'nt to ~ l i:>s .\llan 's 
<·:II't•t•,·, a <·Oilli•auiuu nluuw ha s nppt':lred . d l•alill5! 
wilh th\' shdls whi cl• at·t· tht• IWI'!'tllli:d f:n·ouritl•s 
of :dl t·ol lt•ttu t·s-tlw ('(· wri~·s. This hook is a lin;t . 
c·l;~ss ac·c·ount of one pf lln• tll ost cliflh:ull g rou ps 
of' s ll<'lii\ ( frolll lhC' poiut or vil'w of <<assili<·;il ivn ) 
aud s hould prvn· of \':11111• to lwl h professiollal 
n~:ll:n·olPgisls :~nrl :tlll:dl'llt' c·olh•d<>rs . 

fir;crf ic·ally l'\' t•ry kuo\\ 11, li,·iug spt•c·il's c,f dl\\ r.'' 
i..., dl'sc·n iwd :111<1 11H' ut il e r c·losl'ly n•la l<'cl gron ps 
( IIH· 'l'ri\ia,... ('alpunw,.. and 1-:r;tln:>. de. ) :ll'c· iu 
c·ludt•d. ~l:tll)' an• figurc·cl. the· t·oloun•tl pl:llt'::< 
I>Pi ug c•-.; t·c·i:d ly llc'aut;rul, all!! th e· s 1wc·ic·s c·:111 IH' 
Pa-;il.'· idt•ufifi l!d . ' l' h t·n· :1n• n·ry fc·w lypogr:tphi 
t•:l)t•l'l'(II'S :1nd S(lllh' of lh l! Ollliss' ()II S 01' 1111' c•;lrlivr 
\'11111111'· l1:1 \'c• ht>l'll rl>fllc>d ic·rl. 'I'll us t lll'n• is :1 1'11ll 
Sf•il' ll tif!(• illd(>_'{ !I!' WP JI :IS :l l'lll l'lll'" ' li L' IIHi\•p l i sJ of' 
lht• lclol'c> iuq•ort:1nt n •l't·n·ut·t•s. 1\ 1:s<·fu l lisl ut' 
I ht "i''''·'•·s whic 11 n<'t' lll' in ,\ nslr:di:111 w:dt•rs is 
:lf')ll'lldl•d. 

1-\l'it•ntifit·:tlly, lit•• fl'l':lflllt'/11 rc·pr·,•,.,c•llls :1 c·cllll · 
prorni~· · lwtl\1'1'11 fllc• 1:1\((\lllllllit• -;plitting ur tl:t• 

Hdlilclc•rs and Tr~·rinlt'. and the "lulllping" of <·ou­
:-wrva ti n• mal~u·ologist s . t-;urh till <tppr·o;H·h is pro­
J,al,h· tloM-r to the nuth I ll<lll either of the l'Xtrl'llles 
:111d 'will :rppt•:l l to tli<• m:1Jol'itr ut' stndl'llts of thi~ 
group. ~liss . \ lhttl i1:1s ht•t•fl most ::'iucccssful iu 
t'O I'I' t' lnti11g t lw work ol' l n•d:tl<• and tht• Hc·hildt•rs. 
:11111 i11 i nterprditl g' tht•it· vi(•ws in a manllt'l' whi<·ll 
will be fully uudl•rstoo<.l l1y :ttu:•t<.•ur sht•Jltoll~?ctors. 

11 i . tC> he hopecl I hnt :'\liss .\ll:m will contimw 
hN lint• work, pt ndllt ing still more ,·olumcs on 
s l•c·lls, in whi.:1l ~c· ic•ntJiit iufnrmation is Jll'l'SC11Ll'" 

with ;I n! i.lliu.unt of 1\'t huiealitY. n't with infinite 
dt·tail. ' · 

0. F. ~Ldl. 

AN .\ '1'1 •. \R o~· . \ NIAI ,\1. 1\N .\ 'I ' O~IY: 11v W. l~llt•n­
l•t•rgn. 11 . lbu111. 11. l> iltri<·l •. H<•,·i··l•l t•dition: 
:! ,"{ illn.-.1 rub 111s. ir11·lucling additional plnh•s .h.v 
Htui,IJ-.. ('tn•it r. L:tUITill:1rd. Str:tu:; l)ul'(·kli<'Jlll. 
l>m·t·r· l't: llli<:ation-; l :lt' .. ~~·" Y<•rlc Pri<·t' Sti.nO. 

.\t·lii<''' illg' :1 rww ~l:1111l:rrd iu :m:norny illu~trn· 
lion , thi~ hook is ln•:lutifully Jll'tHIIWl'd to g'~\' 1' an 
I'Xpl:ln:iliou Ol !lt1• pXf 1·1'11!tl :I(IJil':ti':IIICt':> of SU(·h 
rvpn•:.:t•ltl. l li, ,• g' l'tlllp:-. ol: :111it11nls :t:-: tilt' horst' . 
dog, lion, t•O\\ :t11cl llnll, s l:tg', w 1• and go:1t. In 
ll<':tl'l." a l l <·:t:i('s I ilL• siH· Iduu. llllls<·nlaltll'l'. :111tl IIH' 
n•l:tl innslli Jl \1 r 111\':il' I I• I lit• :'ll ll'f:t('(' t•onlig Ill :d iolll'l 
nl'l' :.:110\\'11 t'rour lhl'l't• nspt·<·l:-.. 'l'lwsl' :1111~ llu• 
llllllh'I'OIIs ddail ,.; :tlld t·I'Oss :-:t•l'lions. tllakt• Il11" ;I ll 

i11\ :llu.dd,• l~tlul;: (If' l't• l\ r·1•nt••• for till• :11·1 i-.1. 

.1 . H. 


