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D espite a n intrude r thi s MALLEE FOWL persists in attempts to restore 
so il c over t o eggs in th e n esting mound. Heat to ha tch the chicks comes 
from the s un and fro. n d ecayin g vegetable matter; the hen bird does not 

brood her eggs. (Arti cle Page 289. ) 
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e OUR F''RO:'\T C'OV I~R prov i<l es an i utr rcl'lting <1<ltlition to th <' illustnttions iu TJ. .T. l''r ith's Hrt ido 
on I he uniqu e m;tll cc fowl ( ]>age 289 ) . T11 o tw wny o r another t he nwlt• l lit'!l at-I<•Juls to t h l:' ucsting 
Ulound t ht·ong hout the yea r . 'vVIt c•J t Ji rs t mrtte<1 the birds may oentpy a diffcrr n t mound ea ch y ear hut 
ns tlwy become ol<h' l' t hr y n r (' mon• l ikr ly t o us<' tlt c snmr m oulltl ycn t· nftcr yea r. 
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LATEST 
AUSTRALIAN BOOKS 

FLYING MATILDA 

by Nor man El/ison 

Who te lls of the early days of Aus tra lia n aviation. T he form in g o f Qantas. the Flying Doctor 
crvic<' and s pecial sections devoted to ·'Smithy" and o the r fanwll s flye rs make fascinating reading. 

Jllu trated wi th photograph~. 27 / 6 (po I 9d. ) 

THE FORTUNE HUNTERS 

by Frank Clunc 

Who set out f rorn ydney on a uranium fortune hun t wh ich took him through Broken Hill 
Radium H ill, Port Augusta. A lice (>ring . Rum J un gle and rnhem Land. In vivid s tyle he tells 
of the dramatic and humorous inc idents of hi wandering ·. an d of the charac te rs he met along 
the track. lllus tratt'd. 25/ - ( po t 9d.) 

THE TORCH : A Picture of Legacy 

by M. H. Ellis 

The history and operational de tail of the Legacy nwvemcnt. ·· ... a hoo k that is no t only factual 
but thoroughl y readable. And ho ( Ell is) manages to ronvt'y fu ll y the s pirit that animates 
Legacy." ( The JJaily Mirror, ydney) . lllus trat<'d with photog raphs. 20 / - ( post 9d. ) 

DEAR PRIMITIVE 

by Marjorie Cartrell 

Who sprnt a yea!' as a nurse mioistcrin a to th" A1o;;t rali an ahnri rrin t>s. ·· ... she l!ained a deep 
insight into the ir ue li e fs a nd cu toms. ~n d learned to IOV(' tlw M stra nge and lonely beauty of 
their ('Oun try . .'h<• has captured the atmosphen• with skilful <k::c ripti ve abili ty." (The Examiner. 
Launct•s ton) . 16/ - ( pc!'t 9d. l 

GAME FISHING OFF THE AUSTRALIAN COAST 

by Athel D'Ombrain 

" His book has an appeal kr the beginner and a t the .::.~nw timl'. holds the a ttention of the 
<•xpericnccd and (•x pe rt. We can visua lize fi ~hernwn aq.w in:r .. . and the ma l te r be ing cl inche~ 
by !'Onwbody ~aying ·Wt>ll. l et·~ fini h tbe mallt'r by ;wt·in l! \dHtt I) 'Omhrain ha:; to ~ay about it: 
(The ewcast/C' . 1111!. lll u~trated. 50/ - ! post 1:;. Sd. l 

Available from all booksellers and . . . 

ANGUS & ROBERTSON Ltd. 
89 Cas tlereagh Street, Sydney 
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The Ghost Pi pefish 
By G . P . WH ITLEY 

<'t·r tainh· lltU ll Y q u <>:-. li o lls of great intcrt'sl 
rl'g:trcling · t he ,·,jology :111d d('Y<'lopment t~f 
t ht"H' t·u r ious fish c!-i a r·l' t o h t• soh·cc1, and 11 
is to lr(· hoped tha t SOill l' day o ne of thl· 
zoologist:-. h :win g t lw o ppo rl un ity of ohs(•rving 
thl' tiri ng a n im:1 ls in llt t' ir 11:1 l u ral !-iurround 
i ug:-. wi 11 t:d<c up tiH• ta s k. 

.lt.ll~l·t''l'll. l !'ltlh!llll ll llli ••u / ('on/ri/JIII iott< , l !llfl, 

F
.\:\11 L I .\ R , <·omnwn fi ...; he:-. l ike t lw 
~ tw p pr l' o t· Bt·<•flnt ,,.<' choos<' t o 
t <tll .. t~·p i<·a l .. fi :-. lws: thr .'· han· 

fin~. stah·~ and J>I'OJ> OI't i on~ which to ll.., 
al'<' tlO I' tllH I. But t h<' n ' nt'<' hi za l'n' sp('ci<'S. 
so ai1PI'<•d iu s h;qw t hr~t t h l'.\' HN'l\1 a lmost 
l'l'<'ilks o r· ddor m it iv:-; . \ '<' ( <'a{'h i:-; nwn·r>l l
ou~h ~11 it Pd to it s < · h o~<'ll 1110dt• of' l il'<' and 
to (~-, s ur1·o nn d it l !!''\. The sPa-hor sr-.; and 
pipefisht'"" 11 1'<' \H' Ij kll0\\'11 <'X<ll\\ple...; ot' pi-..
l'itll' oddih · : h oth ha ,·<· t u lH' l i k t' :-.n ouh \\ith 
a Jittll' lll.OII t h <-lt th e e nd . <1 11 <1 H l'l llll\II'Pd. 

~tifl' -.ioin1<•d l>ocl ies. TIH' pip<>f ishes nn• lon:
and IHIITO\\' hu t th <' sP<l-ho i'S<'S an~ likt> H 
knig}l! j 11 t'l l<'SS wjt h i hl' i I' H r ,·hNl IH'<· k-.; HPtl 

hor~<·- 1 i k<• !wads. 

In hot h t ll<'Sl' f!' l'O ll ps () r fi sh ('S t h (~ f<> l.ll a \I' 
la."' h<• 1· <•g·gs utHl <> r t IH' hod.'· or t all of I hr 
lllilll' and he " Jnotht•rs . , 11H'll1 in a sp£'<'
ial Hl'<•a of ~kin. oft<'n p1·ot <•t't NI b~· folch nr 

a pom·h. tlllt tl thP.'' hatl'h, \\ h<•n he ~I\ ., 

1 h<• n t hi rt h. :-\ "" t hP 't'a -hor""' a ud pt p·· 
fi"h<·"" haY!' a <·<Ht-..in "hu·h doe-.; not 1'111\ 

l'or11t \\·it h I hPi r ,., t 1'<1111'11 itw "·'· ndt''- l•'ol' 
ln<·k or <1 ('()ll lllHlll llilllll'. I l'ctll thi ... n·la1i\c' 
1hP <: host P ip,·fi....h. hl'l'illt"<' of ih wri rd 
HJIJH'tli'U l l<·<• . l t IH'Ioll!!' to tlw ~<'lllh • 'o/( n-
tC'hlh!Js ot'IPII l'ctllt•d • 'o 1r nm·lontlt\ in 
na1111'al hi-..to r .\ b,ul\..., and tlrt' l'amtl.\· 
Soll'lli<·htlt~·idat•. 11 ha-.. l\\11 dot·,al fin· 
and a lanu· tail fin. \\ht•t't',l' th" "'a -hnr"''' 
and pipt>fi-..h<•-., ha\'t• o11l.' llllt' dol·,al fi11 

a p11 <·I' and 1 h ~ · t ;ti 1-fi 11 j..., t•i t hc•t· a h-.;t•n t ut' 
..., 111<111. 'I' IWI'P ar·t· 11'1 u ·lll l'al fins in "''ll· 

hOI''-I'S <tlld pi jll'fis}ll',, 1ht> lltrlli•S l'fl IT,\ ill!! 
t hP e!.!!.!"" lu•lcl\\ t ltt• hod.\ or· I ;til. Dut 111 t it 
( :IJo,l P ip<·fish. I ltt• fo•Jital • d111" 1111! I l'illl"l'l'l' 

ht·t· lllall'l'nal dut i, . .._ ln1 t t·arrtt'" "' 1 ''~!.!' 
nnd ,\"0 1111~ in <1 Jlllllt·h lwl\\t'f'll lt• I' l:tl'!.!l 

\'<'111t·;tl filh Tht ,., a1· · 1 int ll t111tinal 
" JI I<'i l '-, ill lh(• !!l 'lllh ..... tl/1/1/fhf/tlj\, 

Tht• U]Jo.._t P ipt•fi,_h r-- 'aid to s\\'illl llf'· 

l'i!!hl. but I illla!!itlf• it spt·ud" Jtlllt·h of i t 
titlll'. ""'''' ,\01111!!. fln;rtitl!! al lhl' llll~l'f·,\· or 
n<·ran l'lliTI'llh 1 \\'ltt•llt·t· it has lw ·11 t;tl\t 11 in 
plaukton ll"h . a11d. \\'ht 11 nldl'l'. ltiditl': 
antnn !!-..1 ma''"" 11.' il\\t•t•tl. l t ha-.. 11•1111' 11f 

the lllell'k' or a "" 1'1 Ill' -.t 1'1111~ '" illlllll'l'. 
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A strikingly marked Ghost P ipefi sh (Solenichthys racehi) found a mo ngst seaweeds off Broken 
Bay, New South Wales. The line a longside represen ts o ne inch . The dorsal fins have been 

restored where dotted . 

The lm·gr <',\'<·s i11diealt' good sigl1t for hu nt
ilw its I>I 'C'V- t' rHstnera and ot h<'r tinY an i-r ' • 
mals. \rhieh at·p e,·idt"'nl l~· !-lnekt'll throug-h 
the toothlt'ss ja\\"s <1 1Hl tl0 \\"11 the tnbelik<' 
snout hy tht• (ish puffing out the clwek, th e 
prjn('ipl<' lwill(.{ similar to that of tlw old
sl yJ r fou ntctiH-P<' Il filler with the gla. s tube 
and r ubbe r bulb. 

(hw of 1 hrse <'XI t'<Hn·di nary fishes \Ya~ 
hronght np i11 a. 111<1ss of SPH\\"C'<"<l from G 
to 7 l'~lt homs olf Brok<'n Day, 0Je,y Ronth 
\Val c1-l, i11 .J an uary , ]!).).). by Dr. A . J.\. 
Hac<'k of t 11 <' Ntat <' Fisheries B rancl1 , 
!:.iydnt',\' . I r tlH1 fish hnd not wl·ig·g iC'<l in 
his ha11d , its p1·rsc' IH'<' might not ltaYe hr eu 
twtrayrd , so <· los<• l.'· <lid il J·csembl r tiH~ 
""erd. In life•, it vvas g' l't'('n in c:olour. mal·k
ed with n umC't'OIIS d:wk :-;pot: an<l blot c:hrs 
on lwad. body and most of it ~ fiu~. 'l'he c' 
marki11g-s t'<' tllil!d otw o f 1<'<1 - l rc-~ves in a <: np 
in whi<·l1 all sot·ls ol' designs llHl~· hr 
imagi 1wd: spots 011 domiiHH'S. tin~· hoonH'r
angs, d 11111 h-IH'IIs <IIHl so on. The hlot chcs 
formed much laq.!.PI" ma rks on the dor!-:al 
<t 11d tail-fins, """ it h mig-ht haY<' hN•n 1111-

furl <'<l as s ig w t ls t oot hr r fi:·dH':) of th<> sa m<' 
. ~ ' ' ' s pcc·I<'S, o1· as <')'<'-sp ots h srarC' <'11<'111-

i f~ . 1\l'l <'l' d <•a th , th e l'Olour <·h cl nn;rd, i11 
JH"<'i-i<' I' Vrtl ivc', to ,\·c>ll ow, with the aforE'~a icl 
da rk h lotc· IH•s sti l l <'Oltspi<·t iOl lS. Nonw ol' 
1hE' fi11 s wc• t·<· <'< lg ed wiflt H pinkish llne, 111<· 
f'~·c· was r<•ddis ll , nnd IIH·t·c· WP I'(' lit tlr pi11 k 
1 ass<•l s d <1 ng-1 i ng IH'I ow t he' snout and t hl' 
hllft o l' lllC' tail. r llClliH'cl this ~p(~(·jcs 
~ 1oleuiclil li ys 1"(1Nki. 

A not ht•t· \ 't' l')' f ri ll~· C+ho:t Pipcfil'h \\"as 
t'PJ)() I'1<•d l' r om o~l' thP coast of ( 'r~·lnll in 
1909 1>.'' ...:\. \\' i I !P,,. " ·ho <.:a 11ed it , 'olnwx. 
lonw /ar· i lliallll/1 l'n:m the Latin \\"01'(1 

lrtcinio . a l<!ppt'1 01· tinp of a ~arment. 
Pa pilla(' and s kinny flaps adorned Ih he}lcL 
hod.'· and fi 11 :-; H tHl <.:onlcl p ,·i<1ent1~· lw . hed 
a nd t' t>gTo\\' 11. ' l'lw ( '<·~· l on fish wa~ a fr. 
mal<•. g-i\'in:.r \Yi llrY 1lw oppor1nnir~· of 
ft~.ruri 11g- t IH' t>gg·s nn<l fl-~· in Yarious <;tages 
of cl <' \·c•lop iiH'III. I hrs<' lun·ing bce 11 fonncl 
in lw r hroocl -po11vh atb1 t hecl 1n sl.;inn~· 
s ta lks. \\rill c•y wrotr , : 

"\\'h <.' n :tli\"t' til l' pr<'<lnminnt ing colou r w:t ' 
hrillianf s<·a rl t•t with orangl' marbling. Thi.' 
p<•do r:ll, :-;c•c·0 11d tlors:ll nnd anal lin;;; are 
:thso lutc•l.'· hy:di11t' :1 c·oiH1 i tion whi('h con· 
spin•s with t ill' g <'n<'l":l l s<·h<'nll' of <·olorntion 
:111d l:!c·iniat i cm t o produte hat·nwui()U~ 

rPl:d ions with I hl' Pll\·ironJnPnt. This f:H:t i-o 
not hronght out in puhlisht'd Jigure.;;. 1t 
l"t• ncltoro..: I lw I'SsPil t i:1l o rgaus of }<H·omotion 
c·hro111at i(·:lll.' llOIH'X isl<'ll!. • . . . . Thl' ,·iri!l 
c·olours or Soft nosltnlla . whid1 c·ontra ... l«"cl 
si rong ly ,. it h I hp hrown sc:\\rt'l' 1 nmill~t "hil'h 
th e :-;p< '<· imt•n " "~"' li,·iug, h<•long to th<· c·ah' 
gory or \\and llg" c·olours nnd tom him• with its 
otlat' r c·la:arnt·l t•rs to utnk t• t hr animal look 
likl' :anything- ('X<·t• pt :1 rlsla. K:ntp JII"OllOUJH:l'cl 

it to IH· '(Ill(' or lht• str:tug·p~j fornu-: to he 
round in t Il l• wlao l<' c· l: t ~~ o f li:-.h<.'"·· P l'rhaps 
it r('=-c · naldt ·~ :a llrig lat ly · l"<llolln'tl s}Hlll~t' whcll 
:t l n•st in i Is n:al nral su rroutlllittgs. 

( c > '' i l t.-~ . -"ll"li<t '-t!lltutit·,t 1; (2:n: lll:! · ln7 . pt. i. HI!>. 

1·2. 
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In the female Solcnichthys cyanoplcrus, the ventra l fins join the body to 
form a brood-pouch below. which. as shown on the ri~ht. has eggs and 

young developing o n filame nts growing in between the ventra l fins . 

• \I t I' I' (;. ,J. l>\' \'i IIC't'll7.i. 

Till' embryos hat<· h a nd siH• Iter in the 
matt-rnal pow·h \rhith ( l)('illg- l'ornH'<l by 
th<' n ·ntral fins lwld tog-ctht•r lik(' apposed 
hamls ) is not llomo l og-on~ IYilh the pfl trr
nal ht·ootl-pou<·h o f s<'l:l-hor:·ws and pipe
fi~ht>s \rh ieh ha n' no \'t'ntral fins. 

Outttll('l' in 1h70 \\'l'Ot e : ,, rPherr i;-; a 
pr('nlinr provision i'or t lw r C'i ('lltlOn of' tlH' 
< ~!?~ in 1h<" s;H· <-llHl pro bah l_,. fo r tlw 1'!"

t<·ntion of tiH• Pmhn·o . The intwr \\'cl11s of 
the sH<' an• lin ed " ·it h l ong: fi lam ent:.: 
arl'<tll!.!'<'d in s<•t·ies H long: thr ,.<' tttl·a l l'<lY:•. 

and 11101'(' llll llH'I'Oll . · <I!Hl l0l1g'<' l' H t t hr h~l:-:C 
oE t it<• ra ~·s t h<l n in t hr m iddl<' nf 1 hri e 
l<·ng·tlt. hchi 11 tl whi<·ll thr~v di s<1p)w~1 · · c n-
t it·!' I~· ..... ''. 'l' lt i:-; il-i shown m 
Dn i 11 c·r 11 z i · s (i g m ·c. r <' p rodu ~ <•<1 lwrr . 

l~c11· a l ong- tinw, 011l~r l'<•tnal r C:h ost 
PipPfi~·dH•s ,,·c•t·r kno\\'11 and t hr ea rl ic,. 
nai untl ists t hottQ."h I IItH t the•,· '' suffic·Pcl for 
tllf llt~t>h·<·s '' hut ht t<• t· tlH' m;ll<•s W <'l'<' l'onn<-1 
--:ki tttt,v lit11<• ti si H'K with tlw ,·cnt ral fit1~ 
l't·Pr f't·om t ll <' hodv <t tHI ClllOI het· c·nrion..;; 
'_liltl't'<' tH·f': n•n~<t l"l.;;,h l <· t·adiat i11 g- htliH'll nr 
111 tlt<·it· nostri ls \\'lti<·h \\'l'l'(' llttH·It l<trgr~· 
lhHII lltOS(' Of' lhr f<'lll<l l l'S . l>robal>l\' 1hc•n 
the nwles fine! t IH•i1· lll<tl ('S 1)\· ~nw11: 1 1<'1'

haps llu·~· fig:ht for tlll•it· f;t\'out·s <h ihr 
fins HJ'C' SO ilH'l i lll <'S 11111 filet t <'<l <I S j I' hit f ('11 Ol' 

tOl'J t i11 c·ombll. 

. 'l'ht·o11g-h llw c·om·t c•sy of' t ltc• I ~O\'<tl ~oe
H.> t~· ol' Nouth 1\11 '-'tntli.<l ~A<l <' lrtid e . T haYe 
1 I ' 

l('<'n ]pn( a <·op,v ol' I lw \ 'OlttnH' of' a sc·;Wc•e 

D <m ish scirntifi t publi cation in wltieh ap-
1 H'H I'~ a \'('1',\- cJ (' {Cl i Jpcl <H'C'OUnt 0 (! t h .. e 

'' Soh•nostomi <.hw · ·. lw H ector 1•'. h. 
.J llll~en;en ( D. /{yl. Dan.skc \~idr nsk. 8clsk. 
Nk?·ifte?', 7 naf' ld\t', n<lt.-math .. Yi i i. ;), HlJO. 
pp. 269-:H>-L pis. i-,·ii an<l tPxt-{ig-. 1) . 'rh1' 
mc-1in ~pr<·it•s d(•alt \\·ith \\'H" eallecl 8ol r1IO.'I
Iouws cyanop/( rlls . allhoturh 1lw fig:llrt'.~ 
shO\\' it t o h e tht• dt•ep-snouiNl Rp<'t· i<'s JatPr 
mtme<l JWf'{fllills h,,. tb<' .. \nH'rirans . . Jonl<lll 
and 'l'hompson. 

'Piw a11ntom ,. is heant i fullY woi'i,rd out 
illl d illustt·atN .I in .J m1!.!.'t'l'st•n\; p:qwr. and 
hc• g:i\'('S )Hll'ti<·lllfli'S Of <listrilmtion. <·hu.;~i
(it-ntioll iltH1 nlcttionships for tltc 11.'<'1111"· 
J\ l ost OJ' lti s S[)l'('illH'II~ ('CII11t' frn!ll .] ;1p1111 

Hlld. as in all otltt•r pnhli-.,IH'd wo·k 011 tlwst' 
cpt<'<'r-looking fi-.,lt<•s. \Y<' find ottl~· a t\•\\' 
('l'lllnhs or in l'orlltflt ion " ·ltic·h 111<1~· 1'0111'\'l'll 

lit<' lil'c•-lwhits. Thus. tlt1' food ol' ont' (islt 
<·on:-:istPd of Pt~lcH•nwnid c·rnst;H'<'<lll": th t• 
lllll<;<·Ulnllli'C' ()[" th t' fish's hc•c-111 lH'I'Il'ib nf 
K<>lll<' V<'rl i<'al rtt O\'t'menl hut tlw 1 horax llP
<'<1 li S(' () r its ar llHillH' nt is i llllllO \ ' (l hI(' . 111 al {'S 

}t;t\'<' elahot'<ltl' 1~ dPYr lop<•d nostl·il-., hut t h<' 
11<1~<11 OJH'IIing-s o l' f<'mal <'s <'ottl<l not he 
l'o n n <1. 
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T he first Ghost Pipcfish caught in Australia. A young Solcnichtllys lcplosomus found floating 
in the sea off Newcastle, N ew South Wales. 

Jungcrsrn 's a cconn1 of the attachment 
of th e rgg-:-; is similar to that of \Vi!le~· . 
publish ed a Y<'<H" earlier and n ot r efenecl 
to by him. 

F or little fi s lws " ·hich probably ~pcncl 
all tlwir li n•!-> in a sing-le dump or area of 
sea-"·~ed. the geographical clistribntiou of 
the fih o ·t Pipr fishes is extremely wicle. 
P ossiblY tlwir remote ancestors wer e strong
er S\\"i ,;lm<' J's ( the lctq:~e fins are t heir leg
n e·~· ) and t o lonis<'d t lw seas in p r e-Eocene 
tinw:-; befor<' they cl<-' \'t' loped the habit of 
hiding- and S(-' tt}ing HIUOll g'St \YC<'Cl S . 

J U11genwn notes that more than one ~prc i es 
m a~· be fonnd togrt her in some loc:IIHies, 
and stat r d: " 'Pil e g<'Op: l·aph ie<d rang~ rm
braces th e I n<l icu1 0<' <' a1l nnd the wr~tern 
part of tlw Pacifi c, from Zam~ibar to ~ew 
Gnin<'a and 1o th e <•astet'll coas ts of .Japan. 
J n~ id c this wi<l (' Cll'<'a th r I<H'a 1 i ties whrre 
spc<: i mens ad m1l ly ha vr IH't'll fonnt1 arc· 
r ath er f"e\\" HIHI s<:att<• r ccl: 11 0 Cnptlll"C'S at 

the coasts of th e 
islands ha \'e 
tioued . . . . . " . 

continen ts or the ~rre~ t 
hitherto been men-

\Ve n ow know that the range eau he fur
ther <.>xtcnded. During " Operation· 
Crossroads ' th<.> Amer i<.:ans ohtainer1 one 
small (lhost Pipefish off Bikini .Atoll. 
Others haYc ~ome to light in th(' Philip
pin<.>s and br h\"<'en thr Red ~<'a and Ea. t 
Lonclon in cast Africa. 'l'be Siboga trawl . 
cd bro f 1·om 9.) m etres in the Arafura, NI. 
The g<'llll~ hHs hccn fonncl hYi<:e in rer<'nt 
)"N I rs ]m ping-ing- on thr Au. tralian coa!it· 
li nr in Nrw South "\Yales. altho~1 g-lt not 
Y<'t disc•ovrrC<1 in cll1.\' other Australian 
" ht 1<'. 'rhc fi 1·st one (8. l ep !n.c:om1u;) wn. 
f onnd off' r\p\\·ca~tl r in ]9.>2 and the c:;cron(l 
was Dr. RCl C<' k 's . p <'e im en. alre~H1Y notrd 
'l'h est' \\"(' J'<' :3J and ..J..~ inehcs J rm~· rr~pl'r
tin 'l .' · hut .Jap<lllC'S<' Gh ost Pi prfishes np tf, 
6J ill t lH'l-; han~ hct'n r ec-or ded . 

The Moonfish or Opah in N ew South W ales 
Tn nn illn:-. tl·ntc•d nt·titlc• in thi s .\L\G.\Zl=' l'~ (X , 

p ) . tkpt. . l !l.iO, p. i"!i ) nil t lt c• . \ ustrah1 s i:1 n oc·c·u r · 
rPnc·<•:s o f tltc• ltc·:wtiful .\l oonfi s h o r Opa h (JAtlllfH"i"' 
rt.rtin.s) \\"t• n • n ·,·i t• \·red . Sinc-e then \l el"a11n 
( Nu .f,otlli ll . .lf 11 s . ii, I!J.1:1 . p. :i, fig. ;{ ) ltm; :11l ckd 

H "lll:tl l f"l' lllit l{' frO IIl Pnlli->t' r n •• , .. ;'"\ (' \\" Zt•n hlld , 
:111 d now I :1 111 :t ltlt• to rl' <:Ord th e s pceit•:o; fr o 111 
~ c·w Sou t h \\"a lt•s f"m th e• firs t tint <: ill :t S(" il•ttti fi :· 
p n lt li c- :11 ion. 

~I 1. (: . J,. \\' i lli :: tns, J•l i:-.hn ic•:-; ltt :-;p etl o r :1t 
~:t tn l n1 c· c·n II C' nc h;, prc·sc•nt c•d t o t ht• A us tra linn 
:Af usc·n nl o nt• of thc•sp fi s lt t•.., wh il" h lt:ll l l>ee!l t :tl«• n 
n lin• IJ.r .\Jr. 1\ . . 1. ll n lll i lto u fr0111 s lt :lll ow \\·:tlt•t 
nt Sc·cJt t"s ll c•:td, so tlt !t or .\l :t (" l< s ,·il k, :\l•w :--iou tlt 

\\' :tlc•s, 011 IXtl1 .'\ o \"l'll tl tt• r, 1!1.) /. fts wt'i~rht 
( g-ultt•d ) \\":t s I OJ I h . Thl' totnl leng th \\ :1:5 -tti 
inc·lt c•.-; ; d q >t h o f ltody :!0 iHt·lt c•s; h•ngth of hc•:11l 
1 :l iJl(•lws: di:J tlJl'f(•r or (1 \ "(0 :! 7 I in t• l)(':'. 'flu• 
do r~:l l :~ nd :tn:t l fi n -; \\"l't:t, not dc' JH"f':;:;; ihk. lr 
lt: td -1 d o rs:t l :t lt d :~!J :t n:tl r:;y~ . 1 :~ gill · r:tk !'l"~ on 
lh l• li r :-< t :t n· lt , :111d : tltout 71 pon•s a lon g tlH' ht t•r:d 
li nv. On (': t<· h s id c o r t hp t lt o r:t x \n'n~ !in • or si;\ 
!";tint ::w: rr·s ( lik t• th ose• n t t l"ihnt cd to thf' n tta c:k~ 
of" l :! lltjli '<'Yl-l l1y :tu1h oJ·s <k:tli ug \\"i th :1 11 ,\ l:t::kllll 
tll OO it li s lt ) . 

Tlti s is only llt l' :-. i -: tlt l"('t" OI"d or a lll OOIIIi :;h f rom 
,\ n:; t r:. l in. 
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String Figures of Australia 
By FREDERICK D. McCARTHY 

M
OST ind i,·idua ls uwk<' a few cat·. 

<:J'<HHes in tiH•ir <· hi ld hoocl daYs . ' 
H nd now a 11d th e n a l: I'H7.<' fo r 

thi: fast iuati ng pasti llH' S \\'N'PS through 
our schools . .. \ nstrnli<t \\'Hk the first tontin 
<•nl, a ncl Yi <'s with 0: <• w /j <•aland in b eing 
tiH' ii 1·s t lo<·Hlity. frotll wlli~·l1 string figu r·es 
\\'l'I'C r<'!HH'tt'cl . 

~\n impor tant distindion must he ma<lr 
lwtwe<'n <:at 's ('I'<Hll<'s nn d string fignn•s. 
The foriiH' l' arr css<•nti<lll:· simplc drsigns, 
llt'gun with a di~tin<·t iY<' O[H' lling manipnla
tion, and t'Xetuted 1>.'· two pla.n•rs who tak<• 
a figt l l'(' l' rom <-'<t <-11 ot iJ<• t· ·s he~nds alternately 
and d<·,·<·lop it in to tll(' next one in a srrirs. 
'l'h r.\· at·e hest kn own in IDuJ·opr and Asia, 
a1Hl nll'<' l,,· ,,·l H.~ I ·e s t1· i np: fig'lll'<•s pi'Op<'r a r c 
pra<:! i-;<•<1. 

Ntring figu r es, on the ot het· hand, a I'<' 
pt·oduced thiefty h:· the manipulations of 
tht> string h:· co-onlinat<?d moYemrnts of' 
the fingers of both hands, assisted hv the 
t<•ctll , neck, <?Jhows, b H'<'s and toes 'wltrn 
tH'<·<':::;sary. Hont<' figun's Hl'C' made hy two 
JH't·sons, oth rrs hy thr<'e or four. ·~l ost 
01' the fig nl'C!-1 <H'<' !-l ill~l l', stati<' designs dis
pl<1ye<l a.· finish<•d examples of skill. or for 
a ritnal, ma~ica l or so<'ial Plll']H>sc>. A 
miiiOI'ity belongs to a sc•ri<'s of from two to 
fhr or more distin<'t d c~sign . . whi c·h ma~· 
h<•tome more ('Ompl<'x as th<' serirs pro
g' I'<'Sses hct"·ecn hro op<?rators. 'L' Iw c\(•
sig- ns 111<1~· h<' <'ha ngt•d by r epetition Ol' 
\'<lt'iHtion of ~tring manipulations. 1Phe 
IHlHic open i11 g- mon·mrntH rmploy<'cl, tlw 
g rcate1· Yal'iet,\' of st r·i ng manipulations aud 
<'Xt(:)nsions of tlw figure at various s1<1gcs 
Of its den•lopllH' Il t. and the fundiOll of 
st1·i ng fignr<>s in primitiq• so<·irtirs. all 
s:•n ·c to distinguish tltrm as a morr s<?rions 
and mo t·r diffi<·tdt past inw than cat 's trad
les. Jn P1·ofe~·so r 1). K l)a,·idsmt'R wonls: 

'rhf' st<'ps iu const l'IH:t ion in sonll' fig
lll 'C's cll·r so t·omplt•x the1t a corrt'c.:tl .'· at
tailll•cl fina l t'<'slll! <·Hn bt- consid<'l'<'d <111 
a<TomplisllliH'Ilt or no nwan order. li<'llt'<'. 
in an·as 'rll<'l'<' stt·i ng figurrs <HP \\'<' 11 
<'"tahli"h<'<l I ht•n• il"llalh- is a l-.llflit·i<•nt 
Y<ll'i<'t,,· to altntd S<>lll<' int<' l'<'~t l'rotn :Il l 
inl<'llig-r• n('( 1 lr\'('IS or i IH' populnt ion. 
l•'ot· t lt r dolts tltc•l'<' is tilt• si111pl<• 1.\' jW ol' 
fig-u t'<' : fo r !11<' hrillinnt. ct potl'ntiall.v 1111· 
li111i1<'d sOUl'(' (' !'or· IIH'llbll PX(' I'('iSt' ctlld 
iliiiiiS<'llH'llt: l'or th<• <'Xp<·rimentnli"t. H 

l'ruit l'nl fit•ld l'o1· dt·,·c• lopnwnt "·itlt t hi' 
diSt'0\'('1',\' or Il l'\\ illld illll'ita1<' pall<'l'll" 
<IS <1 1'<'\\'itl'<l: l'or· t ht• <11'1 ist. <Ill oppnrtu n 
it.' l'or k<'<'ll IH't·...,on;d !-.ali~l'<l('tion in tlw 
111<'1 it·Uioth t ' "\('('111 ioll ol' d it'fil'tilt fig'lll '<'"': 
l'o1· tlw :-·kill<·d t•llf<• r·tnin r r, an t•xl<• ru .. in• 
I'<' JH'l'loir<' " ·i1 l1 "hit'h io d<'ligltt ctlt nudi 
I' 11 ('( •• 

1\n inlcrcsting stri ng hRurc which portrays a possum 
in a hole in a tree. o te lhe graceful manner in " 'h1ch 
N a: rau' s long fingers are mtegraled with the d estgn. 
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... 'tring figures al'c foun<l chi<•fl.,· in 
Africa. ),lorth a nd South Amcrir<1. -:\ft'lan 
nsia PolYnesia. ::\[i(·roncsia <1 ntl ,.\ ns1 ntl ia. ' ' . 
Onr knowlt>clg(' of them js oul~· a cen t Lu·~· 

olcl. TIJE•Y 1rrrc first J'C'C'Or <lE'd e:tmOnQ' 11H' 
~ ~ aori:q b~· E t·np:-;t DieA:enlw ch iu 1M-t3. 
a ltlwuo·h · Thom.as Pet ri r had noted 
them "",nnong the B ri sbm1e t ribcs of 
Qneens]ancl bet \Y('f'll ] Wn £1])(] }8:)0. 
rl' hey 1rer r r<:' p01"ted among the Eskimos 
in 1 fj-1: aud in PolYtH'sia in 1 76. Echrc1l'c1 

' 0 

T.dor. th e gn•at Brit ish a uth ropologisL 
At·st dt'<-'W attention to Owir <·nltnt·HI in 
tert'st in l c79, and in 18HO ll'nm11 Boaz. a 
l'<>nown ('<l Americ·a 11 sc ient ist. Jweamr t he 
first to describt' 1lw s <'qt tenc·ps of manipu 
la1 ions h.'· " ·hid1 s1t·ing fi~rm·rs ;ln' maclr. 
Anoth<-•t· import H nt step \\'<Is takPn iu 1 !)02 
hr Professo rs \V. Tl. R . Hi,·r t·s awl A. C. 
Il acl<lml. or ( 'anll)l·idge, who pnlJiis lwd <.1 

'tanclal'd method of l'C't ·o nlillg' st ring fig
tires, c:llld fill<ll l ~· tiH' fit·st world-S tll'\'C'.\' of 
th e s11hjeet was eompikd b,,. :\hs. C. F. 
·L-tSIH' in 1 B06. 

Tn i\ ltstralia. Dt·. vV. J-ij. Hot h in 1~)0:2 
rreo rd<•d 1 he first i tu port ant s<'l'iL•s from 
QLt<'cnslall(l , lmt l ikt• ttlHn.'· o11wr suhsP
qHrn1 se t·irs th e t <•e hniqtt<'s of strin g nl at~i 
pulntion for c•nch figLH'<' W<' J'<' not n otc•cl. 
Ilowevrr in 1D-I-1. Profc:-;so r D. K lht,·i<l 
son maclP ;.J compl etr r<'cor<l of clc•sig-ns 
a nd h 't·hniqtws in \V<'str t·n J\ns1T<tl ia <tlld 
th e ~ort lwt·n 'l't> ITito r~· Htlcl published a 
Stll'\'C'.V or~ thost• kn0\\'11 jn An:-;tl·;t li a. 1 

i\ [ AR.C' IT 1::i, 19;) 

L cfl: S tring figure of a 
long-necked freshwater 
to rto ise, made by two abori· 

ginal women. 

l3elow : This simple figure 
of a seagull represents one 
of thirty-six fold ed ones 
made by Na :rau and not 

known elsewhere . 

Jn 19-1-H I lw <.l tlw o pporlunit.'· to n•tor c1 
st1·iug figm·es at Yi rrka ll<l. ~ \ l'll iH' tll Land.~ 
11 <'1'<.' l fo nnd tlw 1111.m to IH' p on l' t'X]HHll'nls 
of 1 his (·ompm·atiY <'l~' diffi<·nlt pcts1 inw. lw. 
t·<tllsc 1J1 e.'· mndt"' tht' !ignn's onl~· thtrimr 
ce rtain l'itmds ahout fprnalP ant·C'stn'"St'" 
IH1metl tlw \\ra tnnllak ~istt•t·:-.. \\·ho Hl't' en' 
clil t'd in 1lw loeal llt~· tb olog,,· with h<t,·inp: 
i ntrod Ut<'tl st t·ing fi g tll'0s. 1t is H \\'Olllt' ll ·.., 

craft of wh i<· h nHtll\' <l hori <•·i ll<ll \\'Omen . ,... 
;n·e ski I f'ul tlr\'(>tPes. 

reh l' Yi rrk cdlil \\'Olll Cll l! Sl' <I loop nt' 
str ing· f'rotll ~ to 0\'t' l' ;} l't. lOll!!'. lJn t the 
nwn ;tse a s li g·htly l o n g-(' r loo p. 'rill' \YnnH'll 

\\'t' <ll' th c•it· loOl)~ a:-; ll Ct:ldrtc·c'; and prndlln' 
111<' ttl \\' h t' tH' \ 't' I' o ppo I'! u11 i1y otTc rs I'M a 
1-ros:-;ip. just as Ollt' \\'OilH'Il clo IYi th kni1timr. 
The loop must no! IH' lP1'1 <th>Ltt iht• tamp 
lH'f·a ttS<' of its poi t•n t in l SOt' i;tl nnd lll il !l'it'<11 
dllllg(' I'S; if i1 \\'('!'(' g iY(' Il !0 <I nl'lll it i:--
1 hot tg·ht i lti:!l the' lt ttsl>c!lld ·s .i<·nlouo.;,\· wotdtl 
I><• a rousccl an<l lll' would S<'l'k 1n pun ish hi::. 

1 l'rnt•t•t•din ys . l mcrinw l 'ltiltMOJilu'r•rtl S"'·•cl!f ::-1. tllll, 
pp. 7():1. !)() I . 

~ ,\ rull dp,<•a·ipl ion nf I hi :-: "'·ri 1·~ "as (·nmpkt.od in 
1!l.i.J :Jlld is : 11\:ail i 11~ puhl ic•:liion ill \ ol.:! nl Jl, ·,·urtl' 
IJ / li11• . 1111. rir·ttrl·. lll ~frlllian . t rn/11• 111 /,and J·:.rJwdit iil/1. 



rind. . \ loop lllttst not lw pici~Pd I~P~ 
tom·lwtl o1· ln tt·n t by a ll tan o r serw us Jll
m•ss in h i Ill S\' I r o•· it s O WI H' I' wo uld t'IIHlle . 

Prol'(':--sor I hl ,· id son had sll'<''\St'd tlw I' a ·l 
tlwl tlw (~ IH't' nsland t r i iH's wen• 11w mo~t 
ski I 1'11 l Hit < I i tll<W: i ll<l ti \'t' s lri ng IItH ni pu l Ht o.rs 
in .\ ustnlli.l. a11d nohod.' · st lSJH'dcd t he 
ridt lnllll il wait i 11 ~ d is<·o,·e 1 ·~· i 11 .... \ r n hem 
Lnnd. ~\ 1'1<' 1' trs t i ng: a llttm lw r o f n H' ll an d 
wolltt'll in tht• Y i 1Tka ll a <·<mtp . I <·Oti <'Pllt
rukd m.'· inY<':-;1 ig:a t ion on n youn~ m a JTied 
woman ltnllH'd :'\ .e t :r nu . who pt 'O\'Cd t o ht• 
a o·oldl'Il g'OOS(', t 0 <.:O i 11 <l h' l'lll ; a g<' tli \I S 
with a loop of st r in g-. Nhe s · t a "·oriel's 
n•c·onl \rhit'h llHI ,\' l H'Y<' I ' lw 1>1·ol \<'ll. Of 
tlt<' ~ 1:2 <ks:g:ns 11tat I <·olh·<· l <'d H_t Y in·k
alla :'\a :rau made ;-tll hu t 10. a nd fa~d1ionr<l 
all but li or tlle 1H7 t<'('hn iqtt<'S ( or S('l' i ('S 

of nwni pu lctl ions s<'e tu·<•cl ) . \Vhd iH·r sl1P 
made• l he fil!'tll'Ps si m d.'· l'nl' n•.-ord i ng: pnr
pos<'S or l'<lpid l.'· fo r photogTaph ,,·. her 
('JTOI'S \\'(' !'(' l'(' lliHI'kalJ J<• ]O\\', f 1(' 1' long 
slim fill~<'t·s 111<)\'e'd f!.'l'<lvdully and <H·<·Il 
ra1 Ph· 0\'<' 1' tlw ~~ t1·ing-s. like' <1 ninnist \; OYt-'r 

tit<' kP,\'S ol' her piH no. I Ll'l' Hstoun cl ingl,,· 
wide• luJO\\' l( (lp:P ol' tlw dt>s ig·ns. S<'ftii<'IH't's 

of nwnipl!lations <llHl suh.i<'et" i:-.. l'rom tlw 
t e• f·llll i<·<ll clllc1 Cfll:tll tit;lt ivc· points or \ ' i t' \\', 

prool' of a tnast<'l',\' of IH'l' (' l 'H f't <1 nd or 1 lw 
j)OS'>(".;sion of hi~.d tly intt'lligc•lll PO\\'('I'S or 
nwnt11l e11td nwllnal <·o-onl imlt ion . \\Ti th 
~H :t'<lll string--figu r r-nw ki ng is k!n art. 

The' sintplest :-. t ring figt tn •s tit Yirrkalln 
lll\' 01\'l' Oil I,\' 0 11 (' 0 1' t \\'() 11 1<111 i pttlHt-iOII~ 
l'rom a loop on I IH• fi ng<•t·s. Tit<'~· an' 
tltPII pla<·e•< I on tll<' In p or 011 tlw 1!'1'011 n<l 
and ill'l'rlllg·e·d to I'<'PJ'('S<'Il1 <ltli m a.ls. plHnls 
and f1·nits. \\'C'<IJ>OllS. illlpl<' llll'llts and c·i<·<t
tri<·es. Cl t•oftin. Hlld stt<·lt <tcti,· it i<'s <I" c1 mnn 
tit ro,,·i 11g; <1 SJW<t l' or il g:i r l JHll l l td i ng· lntlhs . 
. \del it i rl!Ht l slllitll l oo1•s ctn• tll<ld<' l'nr l'ruit 
011 11'<'<':-.. 'J'Ilis J'oldt·d 1.'' P<' d<1e':-. not ilJ>JH'Hr 
to lt;-1\'(' lH'<'ll l'('('O l'd\•d ctll,\'Wit<'l'<' t•l:-w in tlw 
\\'l>l'ld. 'J'hi rly-si X or IJI('lll \\'(')'(' lllctdt• h.\' 
~H :l'<lll. 

'J'Jtc• Jttrg:e•st g' I'OII ]) 0 I' s f 1· i llg' fig:tti'< 'S pro
JH'I' i~tvolvP<.; f' rom .) 1o 10 l ll<lllipulcttions. 
I he• sc·c·orHI rmm 11 1 o 1 !). rtlld t lte• t lt i rd l't·onr 
:2() ( () :31, \\'it h Oil(' 01' ( \\'0 S('<JII<'IH'C'S fiS high 
H'i .) L ~I os1 of I IH• trt H I'<' o I' 111<' si nt ic· 

1 ecth and neck as w<· ll as fi ngers were used in produc
ing this string figu re the subject of which is unknown. 

') 1 

11w~h t.\'l>C. i11 whil' h diamonds a ncl o,·a l ~ 
of1 e 11 r (;'p l'CSPI\1 l1ll1Hh<'l'S 01' animals, JH'Oph• 
n n cl )'Cilll ~ . 'rl tt' 111a j ori t.' ·· too, <Hr :-.~·mnw l 
t ieal i n <l Psign. In fad . th rouglwut the· 
\\·orld \'P I'.\" fpw fip.11n•s <U'<' kllo\\·11 in \\·hi\'11 
the fi nger=-- of <'clch hcmd <11'<' usl'd for d i fl' 
<' l'<'nt ma nip ul at ions lo prodll<'<' <111 asym
metri('a l dPsig:n . ~\ l'<.•atlll'<' of tlr<' displa.'· 
ol' t lw c·omplc'INl figrtr<' i ~: tlw 111<1111\PI' in 
\\' hieh tlw fin g;c•t·s a tt d ha11 cls IH'<'OIIIt' a11 in
tq:;ra l part of the ('OlllpOsition of stl·in).! 
and t lw sanw figu re may he shown c-lt 
diffeJ·t• nt angles for 1 his p urpOsl'. '!'hen? is 
ll S UlelJJ l llllllh<'l' of SC'< jlH'II('('S of' (\\'0 slc-\(ic· 
fig-un•s. and t ltl' longc•st st•ri<'s tollrd<'<l c·ott
sist of fivp d (':.;ig:m; whi <.: lt <lPp icl tire• slm·~· 
o[ <•ct1('hing- P<\l'l'Ot fish . .-\ c·l ion fhmrP:-. al'<' 

l'<ll ' t', Hll<l tht• f<-'\\' lllO\'ill~ d<•si~ns IIICHl<' ill

eJutl(' ibis fiy in p; in to a 11'<'<' . sa,,·ing \\'ood 
<1 1Hl ot lll'l'S. 

Tlh• snhj<•ds i-ll'<' will(' ill l'Clllg'<'. The·~· 
i rwl t td<• \\'('ctpons, intp lcnH'nls. ut('tlsils. 
or nalll<'l1ts. h11ts. fc•at 11ns of thr lan(l...,<·HIH' 
and :-;ky . ritual thing . ..;, Hnim c"' ls <1t1d pht•Jf:.. 
( lll <-111.\' of wlt iell ell'<' tot!' ll ls ) . 1\ dded to 
the purr!.'· cthoriginal suh.i<'<.:1s ell'<' tlw 
proa boat. sr~ron~. flag:. <·a JJIIon a11d otiJC•r:-. 
dC'l' i Y<'d f ro111 t he l ndotH'sinns wlto visif Pd 
A t·tllH'tll l JHil<l for '\C'\'rt·:-tl ('('nlnric•s sc>rking 
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This complicated figure , representing a scorpion, illustrates one of the multiple 
twists (in the middle) which are a feature of string figur·e d esigns in Arnhem 

Land. 

bec:lu•-de-mcr arHl pearl shell. ~fotifs like 
ho:tles, pan11ikins, sc issors, a lmire and so 
on . ha Ye been <Hld<-'d sin er con1 a<'t with the 
\\·hite man. Nubjccts suc·h as the hanancl, 
ccconut, cassaYa, "piggy-piggy'', and 
tomahawk a lso canw from ono or thes<> t\ro 
~·o tn·<;rs . rPllc h abits of an imah; are l 'C

cordec1 in suth {igurt>s l'1S adnlt \Y ith young. 
ll ird with egg, sea-eagle cntc·hing mnll~?t. 
dneks d idttg in wat'-'r. Jpeclws in a swamp, 
possum OJ' cre1h i 11 a hulc•. ancl othce:-; of a 

. ·1 '111 • sun1 a1· n::rtnrc. H' most 1mportant sources 
nf Jllotifs arr the local cnYiromllent. lmman 
and cl llimal li f<\ food and thr matrrial 
cultm·r of t lH· Y inkal la pcopl<>. j fost of 
tlw :mbj ec·ts, too. a r·e fnnn the \YOmt>n'· 

sp he1·0 of life. i t h<'ing a \YOllH'n 's pastlm('. 
bnt <l fr yv design~ ; depiz t 1lH'Il lttlllting and 
fishino· .... .... . 

The> r er-;rmblctn(·c of 1'1w <.l<'siu-n~ to the 
snh.ieet:-; v;Jrit•s eonsiclC'l'c1 hh-. -:\lcliiY of t ltc 
mesh alHI mo:-; t of t li r foid('tl fig~n-<'~ <11't' 

T he me n make strin~ figures during certain 
ce remonies. H ere \Vadjuk has completed 

one of a c rocodile . 

A rea listic figure of two a rmbands . 

• \ 11 ph<ll<" " ·' \ utlwr. 
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r ralis tie r <' presell tat ion s . bnt many in t he 
fo rm <'l' g-r oup a t'E" nlso totally uulikc t he ir 
motif s . T lw (l eg rcc t o ''vhich t hey a r P 
r ('alistic is il lust ra t ed by 1lte fact t h at t h <' 
pcu·ts of 0 <-H'h :figu r e a r C' a ll nam ed; on <" end 
of a clcsig·n rep r·~~cn ts h e;;rcl a n d fore-limbs, 
th e oth <'r tail a 11 cl l eg-s wi t h t h <' bodv 
breast. baek. \Y i11 gs, stomaeh and int(~!-i ~ 
tines also d C'nOt E>d. 

Yirrkalla is 1mcloubtecl l~r the riche!:it 
loealit5y iu Aus tl'al ia y et inv es tigated f or 
st ring fig-ures. but m a n y ot her locah tirs in 
.Arnhem Lancl are probably just as rich . 
ComparatiY <'l)r l a rge series ha V(-' b ern r e
corded in nort h Queens land (12:1) a nd een 
tral Austra lia (b etwee11 70 a nd JOO) bu t 
the nmnbrr of <l ('::;ig·ns d f'c l·eases ma rkf'cl lv 
in W C'St C'ru A nstra lia ( 6 to 8) a nd t he t:e 
are D On E' kn ow n i n th P south-west of t h is 
Sta te ; S outh An~t ra lia (] 1 ) a nd Victor ia 
(2) . Th e on1 ~' State iu wh1 eh non e is T f' 
cor ded is )[e w S outh -Wal es, ·wher r i t 
. hould still be pos s ib le t o fi ncl a k novvlec1!!r 
of some string figur e!-i amon g tlw abm·jg in a l 
" omen . P r ofessor D aY icl son wa~ able t.o 
ascertain that thE' making of st r ing- tigures 
had spread eashYards ·in W C'st r rn Austra
lia, l1aving r ea ch ed maH.v n clt ive camps 
between 1 0 a n Cl early i 11 t h <~ prest?n t ct?n
ttn·~· . From this fa ·t . :md the f ew figure~ 
known in Yiet oria, h P tho11g ht th e pa st imc 
had heen introclu c:Pcl in to Australia b y 
Ton es , tntit P a p 11 ans who YisitPd the Cap.(' 
York coasta 1 .Ab01·ig in es, and h a(l sprr acl 
thence ovr r th e contin ent. cl c-'Ye l opin ~: to a 
g:reatrr d egTee i 11 nor t h Q u erm-d and than 
el.-e,r her r . rr he Yil'l'ka ll a mat <~ l' i < tl in c1i ea t<'S 
that J\rnhem Land fo l'ms a s rcon<l noint of 
d iffus ion ( partic u lar ly ]n to t lw Nol't lH'l'n 
'I'<' n·i to ry a 11 d CPiltl'a l Austnl]i ;l, in t his 
instan ee ) a !-l with so m a ny o1 h<' l ' t 1·aits i n 
aborig-ina l cu lt u r e . · 

Gi ft s from S kin Div e r s 

• 'Ollt <' illh' r<':-;1-in <.! SJH'c· i nt <' ns of /-o;tn t hi <l s, AJcoy o
na ri :ws , eolonial Hsc idia ns :t nd Ph o·rf)n is \\'Orms 
hnvc hcen g ive n t o til t> Nf uscum's ln \· <· r t e h rnh' 
D<' pa rLmctt t s In' D r. P. 'vV . ({ro vc•s an d l tis eol· 
leagues o f th e' . fTl ld <•rwa h ' r H C's <';l r d t c 1'011 p. 

Of SJH'<' in l in ll> r <'s t is a c lnntn o f hl u ish 7-o ~tJI · 
tJ:id~ , t: tkPn II C;tr B ;tlna o r:d , Fiy dn<' , •. nt a tl t' JJfh of' 
2:) f t . 'Phrs(• are eoe iPn t era tcs w h i c: l 1 s how s tru c· 

Just OV(;'l' 400 figures are now r ecor ded 
i11 Australia, about on <'-t hird of those 
known ill t lw wor ld . 'r he closest compar a
tive totals a r c 1:) 6 f r om the E skilll OS, and 
11:) in H awaii. T he 69 of t he Copper Es
kimos is t he nearest approach to Yirrkalla 's 
l'ecor d to ta l f l'om one camp Ol' locali ty . No 
other individual in the world has approach
eel Na :rau 's r emarkable r eeor cl . An i nter 
rstin g point i!'; t ha t althoup:h tbiK craft has 
a similar t echnical fou ndation evpr vvvhere. 
individ nal :fig·u r es made in t he sm~1 e way 
ar e rare in d iffe rent Joca li tie:;, and " ·h ere 
fig-ures £ron1 v ar iou s p laces do r cscmhlc one 
an oth er t h e t echniques usuall~, cl iffH. S ix
t een Yirrkall a designs occur in 1\I e! an t>sia. 
l G i11 P olynesia, and 12 in l\iierours ia. 
Only 24 of th em are made in Quer uslancl . 
Although more similarities are to be ex
pect ecl in both designs and technique::.;, jt 
is true tha t t he main sonrce of motif is in 
local subj ect s , and t hat 1oc::t 1 tef'h niqu<\' 
arc u sua lly cleYelopccl b~· a p E>ople from t hr 
common ba.sic fou ndat ion. Tt is stran ge 
that t he s ize o£ t he loop used throughout 
the string-figur e-making region of the wor ld 
iR a pproximatrly· t he ~amr . ancl the oppor
tu nities to exploi t more int rieatt? figures b~· 
the usC' of a bi~·ger loon ha~ lwen aYailecl 
of on ly h ,v t h e Naunun{c;;. A loeal fC'atnre 
of Arnh em J..;an d fi~:nn'S is the u~e of an 
excessiYe num her of t wist<>cl string·:-; in t he 
completed des igns . 

It is obvious t hHt thE' ('nrichecl tempo of 
social an cl ritual l ifr, of art and mu ic in 
A r nh cm T..Jancl af.i eo m parcel with other part~ 
of aborig-inal \ ustl'alia, has p t·ocln ercl a 
cr (-'at iYe attit n d r in a ll as p<'ct:-; of lif e of 
\·\'hieh 1 hr l'f'llH.ll'kahl e ahi l ity of X a :n tn 
in thr s t ring fi gure eraft is an out stc-1ml ing
examplc. 

tu ra l nfti1:iti c .; with c·ornl s hut la<"k li mr ~k f' l e 
t ons a nd hnn• t he outw:tl'(l appeara nce' of an 
rt n e ll tOIH'. 'J')tpi I ' OCC UI'I'CI)('(' 1\'<lS l'CC'O l'Ut'd US l ong 
n.go :1::; I ' !) hY 'l'horHas W hit<•lcg-f;<' . of thr Au::;t ra· 
li a n 'J\ fnspn n1 , lm 1· f e w if a11y Sl)('rillleus ltaYe been 
tnkc• u i n ~ycl t H· ~- TI:t r !ao u r· i n r Ct Pn t ven rs. P roof 
of I bPir e on t irlll t'd c•xist<• nc·e in t hc:w waters is 
fhe re fon• wt>kotm•. 'rhe Phoroni.<~ a r e t he :fi rst 
SIH'<·inJ <' us o f th l'ir l<intl i n tl tc 'fi fu sc•um's colic<·· 
I i ons . 
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THE Iloney l\Ionsc, or Noolbenger as 
it is called in its native \l\,T estern 
Australia where one of its native 

names has been adopted, is confined in 
range to the south-western corner of the 
confin en . 1'lic 11IT1e animal is about the 
. ize of a common House l\louse, the h ead 
and body mea ·tuing about 3 in. and the 
tail 4 in. , in an adult anima l. It can be 
distinguished from al1 other small Aust
ra lian marsupials by its extrem ely long 
snout, which is about two-thirclR of the 
length of the bead , and by its coloration. 
The heacl is pal e brown and the body 
greyish-brown with three dark stripes 
along the back. Th e centra] stripe, whi(·h 
is almost black, extend~ f rom the h C'acl on 
to the basal part of tlw tail, 'Whilst th e two 
outer ones an fa1 nter ancl do not r eac-h the 
tail. 'rhe 11 ncl er parts are pale yrllowish 
or even wh ite, th e limbs p a le rnfous and 
the feet white. At tim<"s th e whole anim<11 
i. · mot·c gre.vi:)h but th e :)tripe~ remain 11 <' 1"
sistent. 

Structurally, t he an imal i!-; rnost inter est
ing a~ it has cliverg<'d considrra hi~T from 
tlte otlt ('l' smnll 111 r mh<'l"S of th r possnm 
family. All th r dig its cxerp1 the united 
S€'con <1 ct ll t-1 lhinl of th e hin(l foot, whi eh 
are fitt€'cl wi th c urYrcl f rnwtional <~ lnw!-; 

The 
Honey 

Mouse 

By L. GLAUERT 

used fo t· combing the fur, a r~ expanclecl 
at th e tip and bear a short. useless nail 
impressed on th eir upper surfaee. Thi · 
featul'<' is r eminiscent of the Tatsicr of the 
East Ill(li e~ and is the reason for the scien
tifi-c rrame of 'l 'ann·pes being gi ,·en to the 
H oney .1\Iou se . 

'Ph e most astonishing ~p~cialisatlon, how
rYer , i~ th e skull " ·here, in adults. the 
snout occupies approxim::ttel:· two-third ~ 
of the tot a 1 len gth. rrhr tongue is long 
an<l bristled a t t lw tip like that of H oney 
Ee:1ter binls. 'r herc <HE' on tlw palHt<' riclgN; 
,,·hich l-icrapc hon<.>,v and pollE'n off the 
tongu e ·when it is withd1·awn th ron~h a 
fnml<' l fonnc>d b~r flang'rs on thr n pper and 
J cnn~ r lips. assisted by the long', slrnder, 
lmYer in<:i ~o ~·~ wh i <.:h <H e pla<'ed pnrallel 
to t he <Jxis of th(' lower jaw. .As tlw food 
taken is soft . the tedh are <1Pgt'nl' ra1r bot h 
in shn p r <1lld lHtmb('J'. 'l'h~, 11ppe1· eanint'. 
nnd lo" ·er in eisors H I'C the onh· OIWR \rhieh 
arc \Y <'I I d cv<'lo p cd; llw r rst. in a total of 
22 as a maxin111m, an' nt<lim <'ntar~· or d<'
g<'Jlcrat<' . 

!Ji kC' th r Nnm bHt or Ba tHl C'<1 .A nt-rat<'r, 
Jl!.IJJ"JII fco biu s fasciulus . the .\foolbcng<'r cli~-;
plnys " rdatiY<' g:rowth .. , sinet> tlw ymm?: in 
tlw poueh la <.: k 1 h<' l ong snout whit"h cle
,·clops with ap:<' . 
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Thi . e1ninwl hns nn int<' r<>s t ing scienti fic 

hi:.;tor;·. _.\ t a nw<'l i ng· of 11H' Zoolog i<·al 
. ·id\' or IJO IHlo n lwld Oil ,Jamwry 11, 
~0 t · · l) ( ' · 'I l I f f' ]S-!:Z, .:\ [ O ilSi t~ ltl' . ,c t·;·a IS. Oll )C I<~ • 0 · 

1·
11 

... 11' <111<1 ~L ,Jul<•s \ elT<•uux. cxlubtt <'<l 
111 s, . I I "l I' dnnring-s rrpt_'<':St'll~tng t ,'<' < <•ta~ s o . a 
.. 111 lll<tl'sllP ial lrom t:;"·nn RlY<' t' for 
sJitc . I 
·hidt t lw name T({ r s l pc.'· 1'os/J'(( Its was ]>l'O-

~osecl . 'I'll<' . publ i('H t ion of th<· P~·occNI ings 
of this nH'<'l tllg was dt•layed an<l tor l'Nlsons 
)f scirutifk riYalt·y Dr. ,J. 1~. (lray. lHl\' ing 
( • . 1 I' ( ' j . (I receivrd mntcr1a Ll'Om ap <-1111 .• eorge 
OreY. the Goven1m<'llt R N.; id r nt at King 
Oeo~·o·<• 's ~onnd. JHibl is heel a ch•scription of 
the a~timnl in thr ~\nnals and :\fagazinr of 
\Htnral Jlistor:· ( 1: 40 ) . an<l nanl<'d jt 
'J'arsiZJrs spc Hs e. rac. fn this _WH)- he hN·an~r 
errditrd \\'ith tlw Httlhm·slt1p of a gencnc 
name originall.'' propo~rd b~· other s. 

The sJH'<:imens srnt to Dr. Ch·ay "·rt·c 
ac:('omp<llliNl by uo t<'s on the habit~ of the 
anima l. h<~se<l on the d escripti ons of 1\[rf.i. 
J<Jiiza TJtt<·,\· Grey. the charmin~ young-est 
dauo-ht r r of S ir Hiehanl 'P<' ll ('er. Captain 
Orr~'s p t·t•dcccssor in offite at King 
Gro~·g:e 's Sound. J t was in her honour that 
the ~oo lbrngcr r ec·<·ivecl the ~wi<'ntific munc 
1'ar:;ipcs spcn~crac . a lthoug-h . incidentally, 
the f<:nni ly namr was mis~·qw l t. 

The -fi rst JiYing: sp ecimen s hrong·llt to 
)frs. G t'(' \' hy thr ~tatives w en• offel'Nl fl'n ih; 
and 1ntts. m; .food hut they did n ot feed and 
-;oon diNl. .• \ ftc1· .Scott ~incl h<-~d <.lissCdt->cl 
:eYeral SJWC:i nwns and found th e . ·tomachs 
c-ontained a cJc ... ar. hon ey- like fluid , othe1· 
food was proffered. :\Irs . G t' <' ~' fouml they 
liked flit•s and moths and John Gilbrl't t t·i ed 
sopped brNld s\\'<'<'tcnecl ·with sugar. 'rhe 
animals inserted their long brist led tong·tws 
into thil-i 11ntil the mass bct·Hm <' <.:O ntpl <'tc ly 
honcycom brcl. 

· 'en·ntl att<>mpt s to k e<' p a Noollwng-<'J' in 
<·apt i\'ity haYC bN•Jl 111<Hl<• <11 th<' :\J ttS<'LllH 
in P ct·t 1t a nd o 1w of 1 hes<' \\' Hfo; fa irl y snc
<.·P~sful. 'J'his <1nim<ll w,l s r<'<·eiY<'d fmm 
-:\ l r. \V . Uibh. of Bal g-owi<• on th<' King 
Hi\"C~r. near A lha n y . lt \YHs kPpt in a t·oonty 
<·age in whid1 was pl ac<•d H bir<l 's twst fo1· 
~l t><>pi tt g <pt<~rt<'t·. ·. J n spi t <' of the :-;lwlt Cl' 

n<'st I lt<• 1\oollw ll g-<• t· wa s tt~ II H Ll ~' c·lti I I <'Cl 
when <'XHm itt <'d firsl 1hing: in th<• lJIOt'tting, 
l-.O I lls<'cl to pht<· <• it in o tH· of m~T wa i~t 
coat ])O<·kt>ts to vvat·m it. In dm• <:ott r sr it 
would <·o ti H' o11t r~nd <·liJllh n11 to my ltan<l 

whC I'(' f had HCcliStomed it to finding' sugar 
a t. th l' tips of my fingr rs. It \ronld first 
climb on to m.v palm and t hen ascend C'a<:h 
fingt• r in turn. li e: king the sugar off t he tips. 
ln addition to sng'ar, wat<'t·rd hone:·. :op-
1><'<1 brrad. an o<:tasional fl.,. aucl spra ,,·s of 
wild flowers wrn• plac<•tl in the rag<'. A 
13t~nlo; i a would 'keep tht• li ttle <·t·t•attue 
bus,\· <'xplorinA· <'\'l' l'Y floret, Ol' so it srt>med. 
llakcas and Dn·andras were al ·o !';won
rite flo\\'<'1'S hut in the va1·ions wattles oll'er
C{l 1 h<· anim<tl showed no in terest . Obser
vet·l) in the fa I' l:lOUtlt 0 r the Htatr h;;we 
r f> [><JI'tcd that the bottle-ht·ush is a fayou
ritc sour ce of ne<:tar during thr pt·oper 
~caso 11. But i r1·c·specti ,.<'of the tin}/' of )'ear 
aml th e flower, a thorough sear ch was al
ways tllacle i I' th e flowc•r was r erognised 
as HC('Pptablr. 

'l'he fto"·et·s fayourrd doubtless <"Onta in 
sonH' Pss<~ntial food hccaus<' m~· prt, haYing 
been treat ed as descrihrd , a ppeare<l to be 
jn the b(lst of health eYP II after SJWncling 
tlncc months ot· more in tapti\·it)·. \Yhen 
I had to l eaY<' town for a week and en
trust the fercl ing to other hands thr in
st rud ions g i \"<'n concerning flowers ''"ere 
not obserYrd . On my rrtnrn I found the 
cage m·amnw d 'rith wattl r hlos~-;om and a 
clay or two latvr the animal died. 

rrhe SJ1TCad of srttJrmcnt and t ltr de· 
Yclopment of c:~grienl tut·c are botuul to 
ban• d epl t>ted the lHlml)(•rs of this small 
mat'SII pial but it is stil l common alo11g tl1c 
arra clo.e to tiH• south coast, east ancl we. t 
or 1\lhanY. ami ronnel the Let•tnrin and 
?\atural ist<> a:-; far al) the countr,\' nrar 
Bns:clton . SrYeral sp('cimcns 1HlH' hcen 
coll<'<.:tcd rrct"'tl1l)' near P<•t·th; it is k tt own 
as feu north as Da1HlH rag-an and Ita:-; made 
an ttll<'xpet:h•d appeat·an<·t• at Lrwin HiYer 
not fa r f rom Dongar<l 011 tlw '"<'"I <·m1st. 
Odd spc<:inH•ns llH \·e also hren <·apt ur<•<l at 
Knk<·l·in, i'\ya bing· aml JlingTup. wrst auc1 
Routh of Lnk<' OnH·c. sug·g<·sting- that at on<' 
time it was 11101'<' or l<•ss abundant in the 
mall<•<• l'Ollllt t'\' of the soutlwrn wlt<'ilt h('lt 
of 'vVcsten1 .. \uslralia. 

Lib.' somr otiH•r aninwls whi<·h li\TC in 
th r south-wt>sl tlw Xoolh<'ll!!<'l' ag-ain make-, 
its HJ>lWaran<·~ tl<'ar E-.,p<•ratw<> wh<•re it has 
ht'<'ll eollr<'1 <• <1 <'Yt'll as far inland as Halmou 
Cltl tlls, (i:) mill's to tlw JIOt'th. 
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THE Platypus and tlw E chidna o t· 
• 'piny Ant-eater. <·o ll <•ctiH·1~ known 
as ::\Ionotremes, rank high among 

the world'~ most int€'resting- onimal~ IH•
c·ause of thr light they throw upon, an<l 
the questions t hey raise about, the ori g-i n 
of the "highest'' of major animal groups, 
1 he Clas · :\Iammal1 a. 

An~rhody , whrther zoolog-ist or n ot, knows 
a mammal wiH•n l1 e scf•s Di ll', unl ess in<l t>cd 
it happrn s to be a whale wlwn he llHl.Y 

mistake it fo r a fi~h . rn wn• is a clear and 
oh\· ious difl'<'rrnc(' betwee n mammals and 
othrr animal~: mammal~ at·r ha it·~·. or h;we 
at least ~0111(' hairs ( <'V<' II if on!~· few, 
ap;ain like whah•s ), ar€' wat·m -hloocled , ancl 
t hey give hirth to '' living- '' ~'Oung, not to 
<'gg'i-3. ~o mammal could he m istakt' n fo l' 
a r rptile ot· bird , not eYt>n tlw ~eal~· pango
lin or a bat. ;\ow, on<·<• zoologists hatl 
a<:<:E'p ted tlw them·.v of <'Yolll tion , they lw
<·ame intensely interest ed in th <• r elation
s hips of an imal g roups to one m10thet·. and 
there was a great surge or sludic~ in c·o ln
parati\·e anatom.'· ~m cl rmhr,,·ology having 
as its aim tlw una·a\·elJing ol' ~ueh n•lation 
s hips. A mo ng· th e man~· prohlc•ms stu<li<•cl 
was that of mamma liatt origins; and 1ltc• 
struetnre Httd rnany fNt1ut·c's in thr t•m
hrroni<' <1<'\'('lopment of nwmmals s<'<'nH•d 
1o indi<;ate tiJHt tlwy mu~t he• dNW<' tHlr d 
f rom sonH' ~OI' t of rt'ptil t·~. If that W<'t'<' 
so thct·e mnst rxist , or ha \·c• c•x istr<l in t lw 
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pust. form s in term<><l i at c hE'h,·een r eptile:, 
and mnutmals . 

'rhen tlw platypus 111rnrd up, anc1 wa~ 
r eceivrd at fi r~t wit h th e comment of th <' 

. I . .u: '"1'1 countryman gazmg at t w g·n·aue : tcre 
ain t no sit h animal !''. l t wa· thomrht to 
1)(' a fake, macle b~- the ~~ i t kin~ togethc~ r of 
bits or two different animals, like tlw 
1

' mcnnaitls · ' which HSC<l to be macl c' hy 
combining 1hr front half' of a monk<·~· wit.h 
the ba<'k hHll' of a fish. H owt'Yer. T ruth 1s 
~rcat. and at last the plat~·1ms " ·as n•eog
nized as a r Nll animal. and as a lll<lllllllHl: 
hut a Y('lT odd one. 'l'ht•n• i:-; no doubt of 
the mann;u1 li a n natlll·e of both tlH' <'c·hiclna 
n11cl plMypns; thr~~ h ave hair. th<·~· pro· 
clncc from strn et urc•s like mamm<li'Y :.r lands 
a .·ecr c1 io n bv whieh tlw YOulw a;·<• Honri-• .. r . 
shed . tiH'.\' h<n·e t~~pieall:· lnclmmalian <11<1-
phl'<H!llls st•parati np: tlw thon1x from thr 
a bclomr n · 1IH'\' have a four-dw mht•r<'<l , . 
hea rt ntHl a Hing;l <' aort i<· areh. whi<·h !s 
the lc•ft O IH' as in otht•r m ctmntals. 'l'hc•n· 
skeletons <l l'<' in mm1~· respeets t.q)ie<ll 
mammalinn s kPi e t o ns. 1 11 parti<·ular. th t' 
]ower j<tw has on t' H<.' h sidt' only OIH' hon<'. 
and no t ~<'Y<'l'cll. as t· c• ptih•s ha\'<'. ami in 
the ir Nit's, lik e ll1<lmnwls. tlH'Y hnw thl'N' 
lit t le botH's. th<• ''<Uldit or v oss.it•le.._''. whidt 
transmit sound Yiht·a tio;ls from tht' l'ill'

<lrum (O tiH' ll'U C oq.~Hil ol' \waring. (llltl not 
only O il <', us in r t•ptih•s. 
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'l' he monol rt'lliP~ ha ,·<' lli HIII IIl<llian bl'ain s 
in tlwt the• · 'pall i<ll · l'<'gio11 i ~ t h<• 1110st 
~( I'O II :r l~· d C' \'{' JOp<•d portion ol' tht> t'<-'l '<.'l>t·al 
lw lllis plw l'<'~. <111d 110t 11H• "st ria tal'' por
I inn c~ s i 11 rrpl i lt•s a11<l hi nls; hut a ~t'<'nt 
hrid,rc of ll<'l'\' OIIs IIJ <-l 1eri;d , <·H li ed tlw <·O I'-

""' I . ptl!' <.: <dl osnnl. \\' tJ<·h eon rw<-ts thr b\·o lw nli -
-; ph<.' l'<'s in higiH•t· mamnlHls. is ahs<'llt. ns 
it i: in r <•ptil r s an<l m;u~upials. 

Hut \\·hr n looke•d at 11101'<' <· l o:--;<.• 1~· . lllOilO

I r<' llH'S 11re <lise0\'(' 1'<'<1 to h<l\'<' e~ lllllllht•r 
of l't•atnrcs \\'hi<·h ot lwr tlletllllYl<ll s lack. but 
whi c: h a t·r tlsttal a rnong r· t•pl i lt•f:i . 'l'h<' l'e 
HI'(' St'H' rHI Sll<·h I'<'Ht\ tl 't's. of r eJati\·eh· 
mi nor important:<'. in the skull. Orw is tl;<' 
pn>senc·e. in tlw platypus, of a pair of 
little hon<'s <'<lll<•<l · ' prrYonwrs'', ancl nn 
ol hct· the pt'<'Ht' ll c<' fnrth<• r· ba<·k in the 
palal <' of a pair· of ' 'pt<.' rygoid " hom•s; 
l'P pt il es h <:l\' <' both 1.lws<', a rHl IH<Hnmals 
lctt·k both. 'rh<' lH'<'1 ora l g-irdk. or shonlch•r· 
gi t·cllc, is rsJH't'iall.'· r('pt iliatl. Onf' of th t• 
illlporb1nt difft• r· <•nct•:-; lwlwe<•tt n·ptik:-; a11d 
llHlllllllals is in thr atti tnd e• of the limbs. 
In l'ept i l<•s th ey are held 0 11 I m ·tril f r om t h<· 
hod~· and tiH• trunk is sl 11n g br t \\'<'<'n t lH' Ill , 
a! rest ns uall,\· l~·iug- 011 the• ~nouml; in 
ten l'strial nHlllll1Htls . as i 11 a dog or <I 
ho rs<'. the I i nll>s <'Xtf' lHI Y<'l' l ica lh· h<•low 
the trunk holdi n g it \reil c lecu: of the 
gro uml. 'rh<' r r p t i I i an ste-t n <·<' t·cq ui res 1 hat 
til e bony s11ppo1·t. r m}){'dd<•d in the t t·u nk. 
ag-a inst whic·h the limb boiH's abut. slutll 
hP support r ei h.'· prrssu n '-n•sistant strut s 
running to tlH' micl-Yentr·al li1w. Thus jn 
l'<'PI il es an rlahm·ntc srt of' hon.v strudur<•s 
<·otnH'd s ilH' s<><·kf't fm' thr hon0 of tllC up
per ann t o 111<' sl(' t' l11 tm. Ol' hr<'<lst botw. an<l 
I he hr·E'ast -hotH' itse lf is st r· c• rt g-tlwtwd h~· 
a spr<: ial hon e c·al 1N1 the• " int<'n-lavic·l c•" . 
ln both r f' ptil<'s an<l JH<lllllll<tls 11H' part of' 
the shonld<>l' g-irdle ai>on• 1he sockr t is 
strong·ly dr vrloppd as t he• s<·<r pnlH or sltoul 
clC'l·-hlacl r <l tHI atro rds aii<H·hiiH'Itt t o nll'ions 
mnsc-] ps whi c·h W<H·k tire lind> and ">icthilist• 
thc• S<·apula against tiH• hod,,·. B ut in 
111ammals th <' Y<'lltntl part of 111<' g- irdl e>, tlH· 
st r·uts joining· the sOC'I\c•t to th <' brPasl
l )c~n r, is mnrk<'dly ~imp lifi c•<l l>y c·ompari:-;on 
With l'Pptil<•s and is of'tt'll <ths<'nt . ff it is 
pt·<·-;<• nt it is t'<'PI'<'S<'Ilt<>d by tl1<• '' <·lavi<' lt•' ·. 
lite hon<' whic·h in a livi11g lllHll <'<Ill h c• 
lWc•n as a r idg<• nrnning l'rorn th l' slw uld Pt' 
to ll tr hrc·as l-hoii C' . itt l'ro11 t ot the "-;a lt -

•) ·-- I 

eellars ' ·. It is in ~cnrral pt·<•sent on I.'· in 
form~ \\'hieh. ha ving- t'OIIsich'r·ahlr fn•<•clom 
of mon•nH' Ill of tlw arms. J'('(Jttire a ,·e·n t
rally-din•<·t<'d strut. 'l'hus, it is prrsPllt in 
:\Jan <llld !Hits. hut 1101 in hon-;rs. .:'\o\\·. in 
I he m o11ol t'Plll<'H, \rhos<' :-;t~:u t c·0 is r<1thpr 
re ptilian than iypicnlly mammalian. till· 
shouldrr girdl e is that of' a rrptil<'. with e1 

s tr011 ~ Hlld t,\·pi e;ally l' t' ptilian l'i,\'Sl <' ll1 of 
struts rttttllittl! down to the sternum. whieh 
too is r<•pt ilian in hewing- an intPI'(·)a,·it·l l•. 
There an• ~dso a 11Ull1br r· of othr t· frcltll l' <'~ 
in the IIIOnotl·<'llle 's sl<elPlon wh idt l't't'rr 11 
t ho::;e of rrpti ks. 

Ot h <:' t· a n<l more i 111 p n ·ssi q• I'<' P t i I i a 11 
t<'atun•s appr<u· \\'h r n altr ntion is g-i\'C' ll to 
the r<>prod udiw• and <'Xt J'<'tOn' sYstc•ms. 
Ill botl1 s<·xt•s of both monotr·pmes. a~ i 11 <tll 
rept il es, I he posterior <'tHI ol' the 1nt<'~tirw. 
the dllu<'tlb; of thr cxerdot·r sYsl<•m and 
the geni1al clutts. all open i;1to 'a c·ommon 
ehamlwr. the "cloa <: ct ' ·. so tha t f or all tht·~c 
S)'~tems the!'(' is only on e cxtct·ual a twr-
1nre. ] 11 h ighp t·, or ' ' rutht•rian '· JmtmnJalH. 
of <:ours<' . tlw apl'rtltl'('S of the urirwg<•nitr~l 
s,·stems a nd of tlw alinH•ntatT t·c-uwl at'l' . ' 

sepa raiP; marsupials a n• roug·hly intPr-
lllNliatr b<'t W N'll th l' reptilian and mono
t r t>mr t·ond it ion on the 01w h<llld. atul th <' 
<'ntheria n on I he otlH•r·. 

ln l'~>mal<' mouotl'<'llH's tlw OYidu('(s, th1• 
t " -o tu lws whic lt eond tu· I tlw onl l'rom t lw 
onu·,· tomncl:-; the ext <' rior, and on tlw 
way pro,·id<• them with <1 lhtmw11 and ~lw ll. 
Hl'P <gtit(• sc•parate. and OJW il indrpend <•ntl.'· 
or OJH' (lllOtlu·r· in to tit<' (•I OMi:L This ct!.!,'Hill 
i~ a J'('ptiliclll r('atnrr. \' ('1',\' t·ar·r l,\' l'oulld in 
o1 he t' ntHntma Is. in whit h t het·t• is tH'<lrly 
al \ntys son lE' <1<>g-rce of fusion ol' tlw t \\'O 

O\'icl nds to form <I ~in~le• va g-ina . or this 
and a join t utc•rns as w!'ll. It is ho\\'<' \'<'1'. 
in 11w <'g-g· il s<•lf that ti t<' lliOIIOtn•nws most 
<'l carly Hllll OUllN' tlH•it· rcptiliau d <' rint
tiou. l t is a. largc-y olkt•d l'g'J.L \ri t h a slwll . 
!,Ud l as i~ prod n<·ed h.'· 1110sl r t:> ptilt•-.... 'l'h.<: 
o\·tmt its<'! I'. <·o rT<':-..po tHlin:.r "ith tlw ".n>lk 
of' a h <' 11 • s or· I izcu·<l 's e·~g-. is pa<· k <'d \\'i I h 
,·olk as it is in l'l'})ti lian r~nd in 11 0 ol h<·r . ' 
Jllantltralirlll <'~g. fh r liYill g- pl'otoplrt sm l H' in~.r 
linritPd to a t in)· spot at <lit<' poi nt 011 tlw 
s urf<t<'<'. I t-.; diamekr is about :3ntm in ti ll' 
p latypus; tlwt of <'tllh<'l'ict n ont is ahout 
0.~ 111111. #\l'tPt' fp r ti l i~;Jtio t t. \\'hi<·h i-... of' 
e·our:t• in tt •rnal. it i~ t'O\'t•n•d "·ith a thi11 



la.n•r of ' ·,,·hit<'' '. ot· alhunwn , and hy a 
s lwll whi t h ·ons ists or inl e t·-la <.:C<l k<' nd in 
fibres Jllttch as do<•s 1 h<· sll('Jl of a reptil0 or 
bird. A ,- <.·ry rrntnrkabl<• l'<'a t nn=- of piHty
pus d <' ' '<• lopnw nt is til t• g- rowth of th e egg 
H ft<' l' t ll t• first fo nna t ion of the s hf'll and 
hefo 1·c laying- : it <.' tllctr·g-<'s to a diamett> r o f' 
16 to l H m m b)· 1-J. to 1.) 111111, appa r<'nl ly 
t a king- in somethi ng-, prt>s unutbly of nutt·i 
ti vc val tH' , f r om tlw mat<• rnc-d ovidU<·t. 
\\'ltetlw t· this oc·<· ur·s in t IH• cchidn a. too. I 
do not knov\' . 

'L' IH' f rmak ('(·hidmt. h<n· in{l· l a id ll<' r 
la rg<'-.'·olked , she lled ('g·g-, as a 11.v r epti I<· 
mig-ht h<l\·e don <'. broods tlw eQ'<>' in H 

'' • l"' 

SJW<: ia l bnt tempora l')' pouch reminis('<'lt1 
Ol' that or H mar supial. 'l'h <• pla typ us has 
no p on<: h. bnt only a d rp 1·rssion on h<' r 
lw lly ; t he rp:g is laid in a nest a t tlw t>nd 
or a hlt t'I'O\\' , a tHl is t lW !'(' brood ed. Both 
mott ot_remrs ha\'(' mammnry ~· la1Hl s. bnt 
th <• t'(' Js 11 0 t Pat su ('h as rxists in mar:-;npials 
<llld ltig lw r mamnutls. and th r babY mono
tn•nH•s take thE' milk 1'1·om tiH• \ret' lt a ir. 

. t ~it t i e i:-; k ll0 \\' 11 or t h<' ph,n;i o l og~· or 
<'Ithc1· n•pti l('s or m Otlotn·nws. but ~O IIH' 
\\'O I'k has !wen dOll<' in ho t h 0 11 tlH• con trol 
of bo<ly tPmprratn rc•. T he higher ma m
Jil<ds, of' <:our-se, lll <l illhl !n il lti o·h an<l <· On 
st a ll! body l Pmpc r·at tll'l' . wl1il ~..., in l'<'ptilc•s 
the body t('mpenth11·c· \' fll'it•s with that of' 
Uw :t: I'I'Ol.IIHlings and is Il l' \ '(' I' f<ll' fron1 i t. 
:\l ollotn• llws. j t is foun d. <l t'<' fa ir!,· <·c-lll <'d 
' ' \\'aJ·m-hloo<.led ' ' lik <• othrr ntamn~als. h ut 
11l<'il· H \'PI 'Hf,!'<' t<' I II JH' I'cl llii'('S Hl'(' l' ttf Jw t· 
lo\\' : :t~. :2 ( ' 111 t hi' platy pus and 
:n .l ( ' 111 the <'c·ltidna · 111 YH I'Jous 

t•u t ltc• ri an mamm als it ' ra ngc•s rro 111 
<11l0ut :H-; C upwHrds rot· a f<' \r <1 <·-
gT<'<'s.. l11 both ~tl O Jt o11'<' JI H's t IH' 1 t'l11l ><' rH -
1urc 1s h<' ld eo nst<ud wh<•n th <• c•x te rn ;.tl 
I <' II IJ><'I'<Itl ll'<' is hdm•c•n ~7.(i <' a 11 d :t2.G ( ', 
hut l<'l ll ls t o h 1·<· ~1 k clo\\'n out:-; idP t lwsc• 
limits n tu l. in t ht• <'c·hidn<t, " ·lt c•n it is h iht> r
llilti ng·. I n J'('~ I H'<·I or f t' lll iH' l'<ttll l'(' ('011 · 

t1·ol, i t \\'Oi d<1 sc•e• m I hell t lw.' · <11'<' lllll<·l 1 
IIlO I'<' 111e1nt rna lia n t h e~ n J' t• p t i I iH n. 

It is c·l t•<ll' th a t w hil<• Ill (' ln OIJ Ot i'<'II H'"> <1 n · 
lllrtllllll H ls, th e,,· (1 1'{' a lso t·l os<' l ' to tilt• 1·c• p 
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t il t·s tlmtl any o1 hC'I' rx is it ing mam m;J! . 
'I' ll('.)' go SOliH' or the• \\-~1.\', but 11 0 1 a ll lh:: 
wny, towards ~wti s l'yin g- th <' <•vollltion:11·,· 

wolog ist's cl erncllld for a f'orut iu1 c· r·ll1 rrliHt~· 
I><' I \H't'll 1'<'p1 i lt•s H 11<1 11Hl i11111Hi s. ' l'ht'\' 
J><>we•rf'ully n •info J't'<' 1 h€' t heory t hat tl{r 
lll<t llllllHis Cll'(' . i 11 f~H·I , <i <'l-:<·PndPd f rom l't•p

til c•:-;, Jra ,·ing n o l'<'il so iWbl t' dou ht that thi-. 
wa 1:; :-;o. 

.\'e\'(' 1'1hPI<•ss, th (' platypus and <·c·h id11a 
lll'( ' ll ~ >t th e <lll(' ('S fo rs o f the ma rsu pials 
nnd h 1g her nHt .lll lliH Is. l~'or on(' t h ino· t hn 
li\'C now, whi(·h it too late bv son~~th i11~r 
like 1.)() milli o 11 .'' <'HI 'S; tJw ea ~·l i <•st l<no\\'~ 
l'oss il r<>ma im; o f 11 Hll11111 ct ls tome ft-om thP 
.J tll·ass it . 1', 01· a11 ot he r , howP\ '(' 1' JH'imitiv(' 
tlw y ma~- he· in soll l<' HSJW<:ts of t hrir or·
g'<lllisatJon. NH·h is a fo rm h igh J,,· SIH'c·ializt•d 
to a p a rti r ulc-1 r· and \ '(' 1' \ ' spN·ial modt• or 
I i .r (. ; i 11 t h (' p l a t,\' p ll s . H 11 • i l q ttHt i (' I if(' (\ 11 cl Cl 

d1 Pt or fl'(•shwal <' l' Hllim a ls . t•spc•<·inlh· 
molluscs and inse•c·ts: in t he ct:hidnH. a di<:l 
of' i llt1s and tlw la bour of tCla ring· ttp tlwi1· 
IH'st::;. Presu nHt bly in assot·iation \\'i(h their 
JH'<·tdi cll' d i<.' ts. bot h sp <'<·i('s an• toothlt·-;~ 
<I S <td ul t:-;. HIH1 t h e• r<'hidnH throtH!llOuf ih 
I i 1'<• . T he p latyp us hr1s t ,,·pi \ 'C tePth \\'h t'll 
~·o utJg an d for a t i nH• tJw,· an· ns<'cl. hut 
\\'ll <•n t he ani null is <ll>ollt ·,1 foot lonn· t lw 
ll ol'n.'· fa I se t<'t'lll o I' tlw a du i t dr,·plo7l bt•
ll <' <~th th em , Hnd t lt t>y a r<' t•ast ol'f. 'l'he 
toothl <•ss ('011 cl ition f<' ll s liS 110th i11"' of ilH' 
lllct l ll 11l ~ll i a ll o r· l'<'ptilia l l rclation~lip-., or 
l ht' a_111 1_nals. hut t ht• t·otulition in tht' plat~·
plls IS lllt('t'('S( i l lg'. ('CIIIsi 11!1' Oil(' to \\'011<1 1'1' 

\\'IJ_, .• ir the'.'' Ht'<' ll s<'l<•ss t~> tlw cldult tht'\' 
~hould he n'_ta i n<•d by t ht' youn~. Pt:l'h<ll;" 
Jll P<ll 't by \ ' ll'tl l<' o l' t lu• ir lifp in <111 i~oliltt•d 
c·ottlitw nt prott'l'l<'d l' r om t iH• fit'l'<'<' <·0111-
p c• l it ion of l'n's ll\\'<ll t• r <' Ill h<•ria, IH'I'Illlps 
Jli'Of<'<·1 <•d l' r om <·onql<' l i t ion <'\'C'll \\'ill1 111<11' 

st ~pi_a_ls h_,. l h<'i r· sp <• t•i,JI a nd IW<·uli<ll' ntodt•" 
ol Ill <>. tlt<• lllO ilol n •nH•s h<l\'(' nwnag·t•d 1o 
'>l ll ' \' i \'<' . <lnd Slll'\' iYillg, to 11'11 ll~ :--O IIH'Ihitl!!' 

of' I lw <ll l<· i <' lll history ol' t ll t' <·]a ... s ol' allitwtl-., 
lo \\' l li<·ll wr o tll'st• h ·t·s bl'long. l ' nhilppil_, .. 
\\'(' ll<IYe• 11 0 l'nss i I l '<' ll lil i liS or lllOIIOI I'! ' Jll('S 

o ld e r t h<l ll I ll t• Pl <' isl <><· I' ll <' 1wriod ol' il 

111 ill io 11 .n '(ll 's ag·o. 

--- ·- - - -
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The Mallee Fowl 
By H . J. FRIT H 

\\" i ldl ifp S tl l'VC'.V S!'C'I ion. ('.S. I.H.O .. t'allht•IT;t 

TH E fam ily i\Iegapoclii<lae (::\ found 
Huild <'r :o-; ) . t o w hi ch the 1\ lal ler 
Fowl belong:-), compt·i:-;e:-; 7 gt'JJE'ra 

Hnd 1:3 r-qwejes a11cl n o m emb <> J' of i t incub
ates its eggs b.v t h e usnal m eth ocl of sittinfr 
on t hem ; ins tead the'.'- all l a ~· in holes i11 
the g-rou nd or in mound:-; of d r<.:ay iug or
ganic nH1 t tc t· and lea Ye t lw cp;::rs to lw 
hatehe(l b~- tJw heat of the Rllll Ol' of <i <'
C'C1,\'lllg' organit: mattet·. 'l'he fa mily in <:OH

fined to An:-;tra lia rlllcl to par ts of Poh ' -
llf?sia, ~ 1 i ·ron esia, and 1\Ial aY~ia. ' 

Th f? simp lt'st method of iJH~ ubati on is 
p raC'1 isecl b.v 1ll cuaccp//(( Lon 111a leo (a so lP 
sprt:ies of tll(• g'('nns ) fo und in th e· ( '<•l ehex 
fslands. and h~· E1tfipoa wallacc i (also <1 

sol<' speei<'s ) of the l\l o lncca lxL\llds. 'rhe~w 
bi r d:-; simply dig· a holf' i11 tlw sHJHI of fl ll 

t>xpo:wd hen eh . lH,\' a 11 Pgg. eO\'C' l' it, ancl 

.leave it to b€' hatchNl by tl1 e sun's IH'a1 . 
'r hey ma.'· h1y suec<.'SSl Ye eggs J-:1 (lay:-; 
apart. 

l11 i\: cw Guin ea arr fo und A e py pocli tts 
sp. and 'TallP-gallus sp ., and on t lH' <:>aster 11 
eoast of Aust 1·al ia Al ee l ll/'(1 !at //([ 111 i, 
common].'' knO\\' ll as thr bl'usb tnrke~· ; it 
is another loll<' speeies in it:-; grnnl-l. All 
these birds in<:llbate thri 1· rg-g-;.; h.'' a mor t' 
eomplex method than that just described. 
l.{'or th<:> purposr th<'~' sc·rap<.' up a large 
hc'a p of oq.;r~uic ma1 te r from i lw forest 
floor- this OM,\' be np to 20ft. in (limnrtr r 
and ~ ft. jn h eight. l. 1Hlc>r tiJ<' warm, m oist 
conditions it rapidly fe rmcn1 s and ·when the 
fi r st lnn·st of lwat is deeli11ing· suceessi,·e 
holPs are S('l'£'1W<l into it cuH1 o1w l'g-g: l aid 
i 11 ead1. 

Male malice fowl on nest. 
Plwlo. 1~. f'lalPt. 
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L eaves, twigs and sand (scraped by the male bird into a hole he has previously prepared) are used 
to form the egg chamber. The numbe r of eggs laid by a mallee fowl varies from 14 to 35. 

Jl cyapodius :.;p .. t he jnngle fo ,·d , ranges 
from 1 he ~i coba r h h1 nds in the east to 
~i aufon in t he Honth P a<'ifi c Ocean. nn<l 
f rom th E' Philippin e I s lands in the n orth 
to Yepp oon on t he (~ueemdancl roast . ft :-; 
in en ba t ion systPm va ri<'s f r om p hH~f' to 
place. Tn somr a r ras it mer ely ser a t ch cs 
holes in h ot sa nd, as in t he case of jJJ ega
crphalon j in oHwt· p laC'<'s it lay:-; in vol
eanie areas " ·h er e vole~m i r steam c1n d hE-at 
war m the soil, u n<.l i11 othe1·s it const r11 cls 
vcr·y Ja rge mounds of organi c mll t1 el' n p 
to :30 ft. ill d iarn ete r and L) f t. high . On 
Dunk Island , off tht> <·oast of ~orth Qneen:-;
la nd, t he re is a range of m_ethoclx i11 the 
sa me a r ea, from h o l t~s in t he sand to e la 
bor ate monn ds. 

'TII £ 1\[ ALL.:KE F ow1, 

l~c ipou occl!uta, the m a ll r e fowl or lo,nm, 
cl i ifer~ from all o lh er m<>g-a pod t>s by living 
in th<~ dt·~', hot, in land arras of Au stra lia 
and p ossessing a complica ted incubatio11 
method whieh 11i ilisN\ lw a t both from tlw 
xu n a ml f r om fe t·men t ing org·a11ic mHttPr . 
'; i nce 1 ~).)2 1hc :a u thor h<~ s st udi rd ma ll <'<' 
f owl , itwludi ng <·olot tr-haH<1<'d binls, in the 
fi eld JWa t· Griffi t h, N.:S.\V. 

I ) n-;'l'H TBU'I'TON 

'l'h 0 m a lkt> fov\' l, ('X<'<' pi f O I' <I ll ('X I (' II S i O tl 

in to t h<' <:oastH I a t'<'Hs o f \ V<'stet·n A u:-;tt·a
lia, i:-; <'Onfi tlNl to tlt r in la nd of so ulh <• t·n 
Anst r a liH . Within 1"his a l'<'a i t is e los<•l .v 

Phut il'.-.\ ulhor. 

associa1"<'d ,,·ith , bnt n ot eonfi ue<l to. maller. 
a, sct·ub of dwarf Euralyptu:s sp<'cie: . 
W'jthiu the hahi ta t tbr d ist r ihntion is Illl'· 
t her determined h v th e d ist ributim1 of 
Ya rions sp ecies of · .Ll ta(' i<t usl?d as food 
plants. There i.· a I so a close n~l at i onship 
bchYe<'n t h e cl<'nsit .'· of th r b irds <lltd tlw 
soil t y p e, mounds ancl hircls being· morP 
B umcrou~ on soi Is of ligh tel' t exttll't'. 

:0!ESTU\ (l H ABITS 

The <:O n ~trutt ion ot the tt <'sti ng mound is 
lHJ'gely t he r rsp ons il>ilit.'· of t he mal e. l n 
t he ant nma h o lt' 2 to 8 ft . d erp and np to 
16 t:t . in <limnet er iH scrat<·hed in tlw ·oil. 
During l\Iay, .June, and J n l.'· th r ch ,,· lraws 
Hnd twigs o,·e t· a ;)0 ya rd 1·a<li u:-; arc ~c- ra1wd 
np an cl Rwep t int o i1. Tn A ngust th is Ot'· 
g-<~nic Jlla1ter , wet " ·ith wi 11t c' e rain . is 
motuHl Pcl 11p to a foo t or so abm·e gronnd 
Jryc], a nd a h olr about 1 ft . drep is du~ 
in to t he top and th <-> 11 refi ll <'<l with '-'<llld 
<llld leaves. This is the <'gg chamb(;' l'. 'l'h r 
wh ole is eo vr red with t he loo:-,;e sand~· 
so i I and ti H~ I'C':-; t t11 i ng mou ntl is <'<H' t' ru lly 
sm oot hr d on•1·. 1 ts interna I 1 t'mpPratllt'<' 
q uiekl.' · itH' t'<:'WH'S <lu r t o f r rme 11 IHtion of 
tlt e org:a 11 ie m atte r. 

\V hr n 1 he i nte rna I t<·w ppt·attm· ap· 
p roae iH's 92 F' t he fi rst Pg:g- is laid, and <I ~ 
Uriffit lt 11lis iH usualh· in tlw fi r st W<'Pk ol 
Sc'pl embet· . 'l"hr egg-x. a re large. caelt bt'ing 
nbou1 -1- ins. long a nd \\'Pig: hing about Jlb.; 
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tht' 1'rnu1le lwnw l f w<•ip:hs only a bout 3-!lb. 
\Y hc11 laid tht' :'. <H <' a <l<'licatC' salmon pink 
but this re~pidl:· st ain~ a light hrown in t he 
mound . 'l'h(' ioi;-d number V<Hics ft·om 
1-t to :3.) and, <kpcnd ing on the fcmak, 
the jnterYnl bet w<'<' ll 1 he la~·ing of each 
nu1Y he f l'om -J. i o 1-l <l<l~'s . Owinp: to the 
tar~<' munh<'J' of <' P:P:S in 1 h e t·lutdt, and to 
tbcb fa<'t that t h e 7 "~ct'ks · inen bation per
iod for each <'g'g' lwgim.; as soo11 m; it is laid, 
the flr:-;t must. hat <! h l ong b efol'e th<' l ast i !-> 
laid. A. soon as h at<;h ing is eomplet <'cl in 
about :\Iar<;h or .1.\ p ril , 11w male lwgills 
craping out t lw nlOtmcl again an~l pre

paring it for . thr ~H' :s:t season. I-I~ 1s thus 
employed w1th 1t . aln~ost co~t1nnously 
throHghon1 thr )"<'CH'. 'Young b1rds often 
occnm· a cliffen'n t mound each y ear , but 
a theY beeome older they tend to settle 
on one mound and nse iL year after year. 

CAnE OF TilE :\IOUND 

In the case of the brw:;h turkey the male 
con tructs the mound and saYagely keeps 
the female awa~· u ntil an egg is to be laid. 
and only then does h e all ow her to app
roach, but \Yith the jnngle fowl thr male 
and fema le \TOrk harmoniously at the 
mound and are p11 ·obabl y h elped by sever al 
other pairs as \Yell. 

As stated above the male n1allee fowl 
carri es out most of the work of building 

,.,. 
·. 

the mound and maintaining· it hut he is 
sometimes as~isted b~· t be female. He . av
agPly <lC'frnch; it aJ.1;ain

1
s.t intruders but al 

ways a llows the fema e to appt·oach , 0X

cept in times of crisis wht>n the int£>rnal 
1 empNaturc or the mouncl may be achrrse
Jy af'f<~cted ; !on such occasions he may 
aetually dri,·e her away. 

\Vhen an egg is clue to be laid the male 
visits the mound and sct·apes away the 
coYeri ng soi I to expose the egg c ham her. 
This may entail two hout·s' work and re
sults in the l'<'moval of a cubic yard or more 
of soil. \Vhen the egg chamber itself is ex
posed the female, who up to now has taken 
no part in th e operation, assumes control 
and selecting a spot in its wall scrapes a 
nichr into it. She then crouches over this 
hole, expels the egg and r etires. The male 
who has r emained motiOJlless throughout 
this Tn·ocedure now descends into thf' ex
cavation, carefully covers the C:'gg, and 
then 1;estores the mound to its full height. 
This may mean a further two hour~' work. 

1\1A1N 'l'ENANC'E OF l\f OUND TEMPERATURE 

In addition to opening the mouud for 
egg-laying th e male tends it daily through
out t he season and regulates the tempera
tur e within the egg <~hamber. rrhe methods 
he use. have been :tudied by building arti 
ficial mounds and by mc.'asuring not only 

Female mali ce fowl laying egg, watched by male. 
Photo. Author. 



t lH' l<' llliW l'a tu re. bn t· f1 !so tlw d i rcet io 11 H n d 
rnte of heat flow, i 11 the egg chambers of 
thc•. ·e and of natnrnl 1l10IIIH1s. 

] n an artificial monnd. which exa<.:tl.'· 
l'<'s<•mblrd the nat unll OIH' except fo1· tiH• 
fact that it "·as not tt'nd<·<l b~- a bircl, the 
tPmpt•rat m·e in SJWing l'<lpidl~- rose to 
J 10 1•' which was far ahov<> the drsircd in
('nhation tcmpct·aturr, and in autu 111n it 
quickl)r fell to HO 1~' or· w ell belO\Y it. lrr 
H natural mound the a1tpncling- mal<' \\'Hs 

ahlc to I'Pclnee thP telliJH'r·aturc to the r<•
quit·c·d lf'Yel during sJH'ing and sumnH'I' 
and to increa. e it during autumn. Thi:-; c•on
t rol of tPmperatm·t• \\·as <.H:hiC'\"N1 h.'· r e
~:rulating- the reJatin• amounts of heat r eat· ll 
i 11g t lw r~w> from tl1<' su 11 a nd from tht• 
Jrnnrnting or ganic JllH t I c•r. 

In spri11 g- thCJ'(' is li t11<• lwclt f1·om th e• 
sun; pnH:tic:aJJ.v all 1 he• IH•at rt•aching t lH' 
rggs is de1·iY<'d hom thl' o1·ga ni c matt <• r·. 
'l' ltc I'HI<' of ff'rnH~ntrtt ion is sn<'h that niOI'P 
heat n•aches thP c·g~s t llan is l'<'quin•d to 
maintain them at approximatc•ly ~)2 }I' and 
so the• rp:g- chamlH'r t<'lliJH'I'<l(tlre con tinu 
ally tc• IHis to rise•. 'I'll<' nwl<' hird Yi:-;its t 11 <' 
lllOIItld a( 0 1' bt•fort• d<!Wil, l'<IJ)idJy diu·~; 

• r-
into tlw <•gg charnlH>1· a11d al lows snl'fi<~i<•n t 
Jwat to f'H<'HJ)E' to I'<'Stor·r 1 he• lC IIIJW I'<l1t ll'(' 
1o 1he rpqu irrd ]c•v<' l. 'l' hc• <'Xt-<lYHtion is 
tl1<•n r l'fill<'<f \\·ith <·ool sand <IIHI t IJr 11 101111<1 
is l'l'HI Ol'r<l . I n \ ' ('1'.\' <·old wc•atlwr w hc•n 

L~fl: F cm ale retires. having 
la td egg; male approaches 
to fill i? mound. . ote eggs 

m excavahon. 

Below: Mallee fowl chicks 
dig to the surface on 

hatching. 

Phnto, .- \ uthor. 

th en' is no J1eat from tlw snn. th<' intrc.' Hsec.l 
t'Ondudion of heH I from thf' m o un<l sm·
fa<:e to the a ir is suffiti<•ut to kPrp th e.• 
h•mpe t·Mure of thr rgg <: h<lllllH'l' dow11. and 
it, i ~ not OJWlW<l. In p1·o longNl c·old sJwlls 
it 111ay be nP(' ess<t r.'· to itH·n•ns<' tlw in-:nlil 
t ion or the <·gg ehandH' t' b,,. in<:rc•asiug tht' 
t hid-mess of tltc• soil c·oYe r· in m·dc•r to rl'· 
tain n1o r e heat. 

I J i ke ".is<' i 11 m id sulltlll t-r. ~"' ht>11 somt• f rr
llH'IItatioll is still 1aki11g plat·e. it is tH'C

<'ssa r~· to bui ld 11p Ill<' liiOlllHl fo1· insnla-
1ion pu r pos<'s. but lhiH lint<' to pr·p,·pnt tlw 
('OIIdlld iOII i 11\\'<ll'(ls of <'X{'('SSi\'(' 1-iOlar hl'rlt. 

! 11 Hp it r of tlt is. II OW<'vt>r. tiH' r<' is a slow 
i iH'I'I'HS<' in 1110\llld tt'III JH'1'<lllll'l'. ln onkl' 
to d<•;tl \\'ith it Ill<• maiP bird ,·isils tlli' 
tnoun<l t' \ ' l' t·y l't•\\· <lnys in 1 ht' Yl'r~· l'rl rl~· 
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1•111 .,. ·tnd din·:-; awaY 1h t' whoh' soil lllOI'I ~"" < r- : 
<'over which lHts bc>en :-; lt p; h!l~· warnwd . by 
the sun: nl'tt'l' it . has eonle<l m tlw morn mg 
air hr repl<H'('~ tt <HHL rr~ton's the mound 
to it~ fnll lwq,~·h t. 

1u autumn t ht' l'(" is no fnrt h t>r h eat fl\'<1 il
. ble from tht~ or~an ic mattrr and l ittl e 
.l . ..(• l f rom tlH' sun. I t I S now necrsscn·~· aor t 1e 
first tinH' to in crPa~<' the a m oun t ?£ heat 
reaehinp: the eggs. \Vlwr€'as up t1 11 no."' 
the bit·ds han' workrd at the mound 111 

the rool of tht• m orning th<.·~· now Yisit 
it in th r hottrst l )<'trt of the <la~' · It ifi 
OJH'IH'd a~ 10 o r 11 a.1.n. wlH' H tlw sun is 
shinintr thr ect ly on to 1t. and 1 h t' " ·hol e of 
the soil is remoYcd to within 2 inches of 
the egp:s ; the ut onucl is now a sa ncer-shn peel 
depn'ssion and the:- clirrt't snn heat is €'asil~· 
<'OIHlnctcd to th t=- eggs. Thron~hont the 
day thr male attends the mound ancl p cri
odi('aliY r eturns sma ll a mounts of sun
heated · ~mrfacr soil to the ex caYation . By 
mid-aft<'rnoon the " ·ork h e:1s b een com
pleted. \Yith thr result that th~ m ouncl h as 
been rebu ilt with thor oughly lwated .-oil 
and its intern a 1 temprraturc ha · been in
nease<l to 92 F. 

TE.llPER .\ T"CRE D ETEC'riO~ 

In a furthe r serie. of f'Xprrim r nts the 
organic matter . t h r important sourcr of 
heat, was remoYcd from a mound and el ec
trical lwa tin~ r lements were i n.-talled. In 
this \\'ll Y it wa s p ossible t o a l1 er the tem
PE>ratnl'e of t lw €'ftp; chamber at will and 
obsen<> the r r actions of the hircl.- . It wa 
:een that thr hirds wc1·e ahl<' qujck ly to 
detect unsuitH blr tem p C' l'atures in the egg 
ehamh<'t'. atHl to alt€'t' th eir h <' havion t· ac
cord i ngl,,·. By cooling- the mound in spring 
it was 11ossiblc to causr the hit·cl. to aclop1 
theil' antnmn-iype ·warming l>rhaviont, and 
by wat·ming it in autttmn to <.: anse t h e bi rds 
to adopt springtime C'oolin~ <-l ·t iYitirs, <md 
so on. 

I>Ut·ing- thPS<' .-tudi<·~ it was con <.: ltHl<'cl 
that tlw tcnqwratn rc• of the• <'gg <.:hamhrr 
was lll<'<ISlll' (•d h Y t lw insidr o f' the hi1·cl 's 
bill ot· mot·e rn.obabl.v tlw tongue. . P~·r
qnetlt I\" mal€'s \\'<'l't' sc'c'n to htt t'.'' 1 h<'t t· htll s 
in mo{mch a ncl to with<l i'HW tlwm f'ull of 
sand. l~"'ol l ow ing s u('lt ad ions t lw~·. "~onlcl 
eonmtPnec' t lt c> app rop ri atr work oi Plthet· 

h r ating or cooling the mound. It is con
:-ddered t hat the actual op ening of the 
m ound is ront rol led by atmospheric con
cl it ion., hnt t hat the subs<>quent act ions are 
dctrrmincd by the direct measurement of 
the mouml 's jnternal temperature. 

II.\TCHI NG 

'l'he young hatch benra.th 3 f t. of sand 
Rncl rapidl y d ig to the surface. B~· hatch
ing eggs in a glass frontrcl box they were 
srcn to dig directly upward s at a rate of 
about 1 f oot p er hour. T n hot weather 
chicks frequently suffocat e in th€' mound. 
Tho:::;e that reach the surface are in a ''eak 
condition for a couple of hours, but after 
r esting arc able to run swiftly and to 
flutter for :-;hor t distances a foot or so 
aboYe th €' g r ound. Th<?y can normally :fly 
towards the end of the day of hatching. 
'rhe chicks are completely solitary and 
independent of their parent· and of 
other chicks. It iH believed that they clo 
not breed until 2 years of age. · 

CO~SERYATIO~ 

Unfortunately the unique mallee fowl. 
at least in eastern Australia. i.- in great 
clanger of extermination although still 
quite numerous in places. rrhe introduced 
fox has learn€'d to dig into the monnd~ and 
to eat the <>ggs; in some y('ar.- 0 p<'r cent. 
of th e r~gs in the mounds studied haye 
bren destt·oyecl by foxes. 

Though the depredations of foxe.- arc 
set·iou. , the birds ha Ye suffered €'\'E'll m on' 
ft·om tlw clestn10tion of their habitat. 
l\luch of the mallre in Victoria, South Aus· 
t r alia. and Xcw 'outh \Vales has bt>t>ll 
c·lear€'d and burned, and mo t of tht> r e
maiudel' openPcl 1 o ~:rrav.iJtg' by shN'P ancl 
rabbits. 'l'hPse animals clrstro~· thr Acaci(( 
snet'irs on whi<·h thP birds t't't>d ancl H t'C nn
douhted l.v an impottan t c·ause of the de
<·line in th r nnmbc•rs of the maliN' fowl. 
'l' he bit·ds at'<' a lso shot and their t>gg-" eaten 
h~· irrrsponsihlr hnmans, drspite thrir pro· 
1 c•c·t.ion h,,. law. 

lf thr mallN• f'o\\'l is to be pn'srnt'Cl it 
\\'i ll hr nt>cessar:· to pro,·ide c·arefnlly 
placNl and g-mll'<lrcl sane· I uaries i11 wc•stcrn 
NPw ::-:;ou1h Walrs. Tlw ('hirf , '<'<· t·r tary 's 
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D<'p<-11'1 nH·n t has n '<'<' l t1ly lwp;u n this work, 
bnt n1ll ('h I'<' Ill cl i ItS to he done. f t will b!' 
n cccssa l'Y l'ot· <' ' '<'n ·one wb o knows of a . . 
mall "c rowl mound to pt·otrct it f rom both 
ma 11 an <l rox. <ltHl to s trivr to mH in ia in 
vi1·g in ma li ce tl l'<'<ls. f t has bc'<:' n found 
thnt m ost landh olclC'l's are vc• t·~- s,n11patlw 
lic to th r c·<Htsr wh r n t he UIIU!-ina l habi t~ 
of th e mall r<' l'owl havr bc'cn <' Xplain <•d 
to thr tll , a ncl i n som(' t clsrs thr v have l'<'

f ntinrd rr·om t lr m·ing- portion~ of t heir 
lall(l in Ol'(l r t· 1o pn)V i<h' san c1" ua ry fo r· t he 
birds. 

'l' hr gr nc> ra I p11 hl ic- ea n do mu(·h 1u the 
p r C'SC'I'\' <11 ion o r 1hP ma )J pp fo,\'] by f'Xplai n
ing t h <• st ntn:~·<' habi ts oi: t he birds to less 
wr ll i 11 rornH·d nc i~h bonrs. Tf tbe rnallee 
rowl g-oc•s. A w;tral ia will l1aYe lost somc:>
t hin g- uniqu <' for rn' r . 

11, l1RTI LE ft HEADT~G 

.\h lli rt~l1•1, .\ . Jl. 1~. ( I IJOb) - ThPrmoml'te r-Rird or 
Mall l'<' l•'m\1 (f,t·ipnu t)l'l'ilrtla). l•:m11 !\:.i:~.(il, 114-121. 

l•' lt•ray, f) , If. ( I Oa7) C\i•sliug habits oi till' llrm,h Tur· 
kt',\' . l': tun :Hl; l ;,:i- l (j:{ . 

l•'l'ilh. 11 .. / . ( 1 !).)H) Brccdiug halJit~ in the famil,l 
~h·~: a pod i id m·. I /J is !lH :fi:lO- Ii•l 0. 

l•' ri l h, 11 .. /. ( l !J;;!i) - T f'llliWnl turr r egui;Hion in th~ 
ru·~ti ug- 11 1<11 11 11 1 ~ ot t h <' ,\ l n ll t•f' Fowl. Dt•ipoa ocellotn C:ould. 
C.S. I .I: .O. II'ilrii.Ut·.•. I :7!1· fl.i. 

Wasps 
P AR.1' 1 

By D. K. MeALPINE 

W .. \NP h c>l ong to an enormous 
Orclc• t· o f' insect !-> kno'"ll. as t he 
U y rn t•n opt c• J·ct. Af te1· t he bee~->, 

an ts ;.m c1 sa wf-1 i('s ha vc lwen ext racted f rom 
t his assc•mb lag-t' those t hat r c:>main- th<> 
rnajori t,,·-arc ntl lc•d ' ' wasps '' . Many of 
th ese bc£1 1' Jit tl <' 1·cscmhla nee to ouc anothel' 
and t hr i r habit s <t l'€' \'<' J'Y Yclried. N c•ad y 
alllravr two JHt i t·s o r transpar ent wi ng~ and 
a n al'I'O\\' wa is1. but t h<' ir a r·e some species 
in w1ri c:h orw or· tl1 c othc• t· S('X is fl ightl<•ss. 

Man.v adul t wasps f<'P(l mai 11l~r on tlw 
n<•tla t· and poll c'n of ft o,n•rs bnt some a re 
attntd <'< l to d <•c·ct .v iug- or· t .. \'('11 sound fruit. 
rl'he O\'i posit o r· ( c•gg--p lac·ing- appar atus of 
f<'mal<•) is us<•d a lso as a st i11g hy m a ny 
wasps, <' i l ll <' r for d <'f<' tH·<' o r sol <' ly for p:-tnl 
lysing t lw p rr y lo I><· r al <.' n h~· t he la1·\'£H'. 
'rhe foocl of' t ire• l<rt·vac• is mot·e Yar iP<l tha n 
tha t o f' 111<' adul ts. 'l'h t• maj ority nn• cam i
vo t·ous, f<'t>dirrg prin <·ipa lfy 011 the• bodi <.•s 
of 0 1 hc•r· i 11 sc•c·l s, il JH l s pid <• t·s. rl'fH'S(' lll <l ,V 

b e• divid <•d in t o pat'Hsi t ie a11d prNla<'<'o ns 
kimJ s, th ong h lhv di vid it1 g- lin<• is not w<' ll 
mark<·d. In g·eawr;tl those forms whi<:h 
pt·<'y upon an nd i vc•ly li v in g insret OJ' ot·h<' t' 
lt of.i t O V<' I' 11 JH'J·iod <11 1(1 011ly bring- about it:-; 
dc•a th \\'IH' II l'u ll,v f c>d , lll <I Y h e• tc•rml:'cl para
sitic. W IJC' II th e· ill i1ia l onslangh1 or th r 

rnot ht• r \\'asp o t· it s la n ·a brings a hont tlH' 
imnH•dia tc· pa t·a lrsis or clPath of the Yic
tim. th <• sp('<' i<'s i s c<-l ll ed a predator. The 
r<'nwi 11i ng la r vae a r r p lant feeder~ and 
usua lly Liv t• c•nt loscd in gaiJ ~ or swrlli11gs 
which Hl'C' i11cluc:ecl in the host plau t h~' 
th c•i r p t·r s(;' nC'<'. Th esE' arc called Gall 
Wasps. 

'l' ht• re HI'<' h,·o ,·er,· stnlll!?.'<' t b ings Hhont 
t h<• <'ggs o f' w asps 'whi eh ' Jr r'IY<' <~1tractcd 
the c~l tPllli o n of s<·if'n t ists. The fi rst of 
t h<'SC is t ll <• raet 1 ha t. in g·e ncr al. all f<'rti-
1 isNI <'l .. rg's prod 11 ('(' fe ma les and most nn
r(' t·t i I isc•d ('g'g'S pr oclnt<.' llHll <'R. 'l'hu. all 
mn lrs ctr·c• 1'<1 t her less. T he se<'oml peculi<ll'
it.' ·· whi t·h e~ pp lit's onl~- to a fe"· p<tntsitic 
was ps. is t hl' prod uct ion of more th<lll onr 
lat'\'<1 f ront a s i ng l<' <'g'{!. T his con<li1 ion is 
r <t ll l'd /Joly r m br yony an d is almost un
kii 0 \\' 11 in ot iH•r ins<'<:ts . ... \ !most :3.000 pol~·
<'t ll h i ',\ ' O iti<· \\'<I S (l (>Hl'Hs it l'S lt <l Yt" bt't'lll't'C.'Ol'd 

Pd <I S <'llH'I'g i ng l'rom a e<lterpilla t· and . 
i n <lllOt he l' SJH'c•i<•s or \\'HSp, 11p to ~.000 
ln t'\'<1(' may I>~· prod ttt·c<l hy OJH' e~l):. Tl 
n1 a \' h<.• S<'(' ll l't'OJll i his i lntt ooiYrmhrYOll). 
<' tH; hks <lll <'X t J'<l OI'd inar.' · h ig h ·m11lt iJ.>li c c~ 
tion ntl <•. 

\ Vasps usnally 1a~- th <' ir· 0ggs:: close to or 
u po n th e lnrval l'oocl. 'rhis is ll<'Cl'S:Hl l'Y 
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beeaust~ of 1hf' inability of th<.> :-;oft, b lind, 
J<.>glcss lai'\"Cl 1o rorngr ror itse lf. Jn a :few 
pnrasitit typ<'s t l~ c. la r n1 . hatches in a 
form ea llecl a plautd11w1 wlneh has a hard 
cutide a ntl <t<'tiYC'Iy seeks a host of thr 
apprO]Wictt<' kind . 1 1<1ter, within t h<> llo~t, 
it a!;snmrs ( lw nonna l J;nval form. The 
pnpa<' of wasps <1l'l' often 0nclosr<l in 
cocoons wh i<·h nrr (·ompo~Nl of a siJ k or 
parch men t-lil~t' mlltrrial scc1·rt<><l from 
glands ll('al' the month. GalJ \ Vasps do not 
make cocoo ns. tlH'rc lwing aln-'acl:-;· snffic1cnt 
shclt0r fo1· the jpup.a . SomP para sites 
al o fcli l to cons1ntet cocoons a nd pnpute iu 
the chiccl hocl ,. of the host. Tn othe1· cases 
the cocoons o'f thc parasi1·es may be seen 
rlu. tcn'cl on the host's body. 

p AH.\ SlTIC WASPS 

The parasitic wasps are the most hnport
ant of all iusE>Ctl'i . o fen· as the balance of 
nature (or. moTe correctly, po1ntlc~tion 
ecology ) i~ concerned. 'rhe.v are an out
standing factor in checking the increase 
of moth.·. butterftieR, b eetles, flies, grass
hoppers. leaf-hoppers, scale insects and 
even other wasps . The number of named 
species is in the tt>ns of thousands but 
this number is small C'ompared ,.vith the 
num bcr that remains to b e studied an d 
named . 

The majority o£ species attack the im
mature stages of the host, preventing their 
deYe)opment to the adult stage. The smal
lest species (belonging to the families 1\'[ y
mariclae and Trichograrnmaticlae), as well 
as some others, insert their eggs into those 
of othet in!:lects. The W<-1sp larva feeds on 
~he contents o£ the egg and rnpatrs within 
1t. A fuJl~r grown wasp smaJlcr than a flea 
<'metge. b·om the host egg hlHtead o£ tht' 
~xpe('tN1 insect larva . Some such 1vasps 
a1·e _only ont--fifticth of an inch long. 
~pec 1 r~ of both 1 be a bov(• families parasi
hze the snbnwrg·e <l egg-s of aquatic insects 
suc:h as clrngon -fl ics a1Hl water-bugs ancl 
haYe h een kllOv\'ll 1o swim uncl ('I' watt>r b~r 
means of thcit· nai·t·ow fd no·ecl '\vino·s \V t , , t" b'. 

a e1· ( lO<' s Hot ad her r to t1H' wings, wh i{'h 
mav hr used for flio:ltt immecl iatrl v aftrr 
8"' i mnt ing·. 1\ notlH'l."' f;nu i l:v (PI r~ty~clS1 <'l' i
clac> ) eo m rn·isrs somrwl1at Jarge1· SJH'c· ics 
most 0f l·vllic·lt pa ra:-;itizp t lt r f•g·gs c-uul hn·
,.ae of 1iny g-all n1idg0s (fli es of t lt P btmj Jy 

Cecidomyiidae) wh ich arr often thrmselves 
not m nch bigger tlum their parasites. 'rhe 
eo·O's arc laid within those of the host but 
th;, larYac do not begin to develop until 
the host larvae han hatched. 'rhe young 
parasites are oftrn lodged within the organs 
of the host, some Jiving in the stomach, 
others forming cysts in the ventr al tJer ve 
col'd or brain. 

A very diff<."rent kind of egg parasite 
:1ttacks the eggs of cockroaches. 'rhis is 
the famil iar llatchet-bodied Wasp (Evnnia 
appendigaste1·) whose abdomen is hatchet
shaped and a ttachecl near the top of the 
thorax. It reaches a si7.<> of over a quarter
of-an-inch long which, for an egg-parasite, 
is remarkable. The size is made possible by 
the manner in which a cockroach's eggs 
arc laid. 'rhey are laid in a group of a 
dozen or more contained in a horny cap
sul e up to half-an-inch long and thus each 
wasp larva has much more food at its dis
posal and much more space for growth 
than do most egg parasites. 

Of those wasp larvae vvhich parasitize 
other wasps some choose parasites as t heir 
hosts. Th e r esulting condition of a parasite 
with in a parasite is called ''hyperpm·asi
tism' ', and the wasps parasitizing parasi ... 
tes are called hyperparasites. T n some 
cases the flrst hyperparasite or secondary 
parasite :may in turn be parasitizecl by an
other parasite (tertiary or third parasite) 
and even more co:mplieated ca.·cs have been 
report eel . The study of parasites and 
hyperparasites has proved vrry important 
to those concerned with the control of in
sect pests. Scientists have found it possi
ble at times to control a pest . pecics with 
some d egree of s uccess by impor·tin~· para
si t es of c loHely rel e~ted species fl'om abroad 
Ol', when the pe.-t is it~elf an introduced 
sp ecies, by importing a natur~tl parasite 
from its uativ<:> tenain. Tn such ea~rs the 
grc(ltest care nc<'cls to be taken JlOt 1o im
port sec011dat')" parasites also. a~ thf'S<' may 
rxeit sueh a l"<'strcl int on 1 he incrcus<' of 
t-he nrimary pa t· a~it<'~ as to r r n clPr thf'rn 
incffcc·hvr. l t is obvjous that. whilf' an in
ercasc in 1 IH' lllllll her 0 r S('(•OJH1D r~' 01~ 
CJfiHierii H I'~' (foni·1'Jt ) JHll'HSil es faYOlll'~ thf' 
ori ~in<tl hos! speeics. an in ct·easr of' 1 hr tcr_: 
tia ry parasitc•s fa,·out·s the pt· illl<1l')' pBrasi .. 
t0s ancl rC'<1nccs the host populat ion. 
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Perhttps the most ext t·aoJ·clinarY of the• 
h11·ger pa1·a~ites are t he• sp rcies belonging 
to t he family 1\Iega ly ridar. This famil y 
was ott cc• considerer1 1o h<' l'Onfined to A ns
trulia but some South Af't·icnn and Jnclian 
SJW<:ies a re now also included in it. Th<• 
o,·ipositor is sen•ral t inws as long a.· the 
body and scarce l~· thi l·ker than a h orsP
hair, t'Yen in t he laqn•st speei<'s . It s<'C'ms 
almost incredibl e t ha t sn<.:h a fragile in 
strnnl ('nt : hould lw used fo r boring into 
sol id wood . Yet that tit is happe1ts has lw<·n 
well s nhstantiat ed. 'l' hc rggs a rr laid i11 
t lte IHl rTows of 'voocl -bo t·i ng bectl<' grn h" 
wh ic.:h the lan·ac paras itiz<'. The waRp i. 
itself incttpablc of ent r rinp: th~:• burrows 
and J·<'li<'s on tlw l <>n g th of the ovipositot· 
to rcac·h it. Yicti ms. ' l'hong-h it would ap
pec.u· that E' \'ery adnu1tag<' is takr n of nat u
ral cn t1·rmces to t lw hutTOW, 0 1· cra cks in 
the woocl , then• is 110 doubt that th<• oviposi
tor· actnally bon•s th r·oug ll hanl wood wl1cn 
othe r· mea11s fail. On r Hll <· h casr obsrl'vcd 

A H atchet-bodied Wasp 
( Evania sp.). Note the pecu
liar carriage of the wings. 
The body-length of this insect 

( na tural size) is i ins. 

took ninety mi ttll t(•s fo t· the complete hor
ing opct·ation. 'l'hr n• iR still Yer y lit tl r 
known con<.:crning t h e ha bits and life his
tory of th ese wasps. "fh is is unfortunately 
t lw ra~e with most A u~t t alian in ects. 

l\1~111)' of the larg<' fami1:· of I clnw umon 
Wasp ~ parasitiz<' caf<'t·pi llars. One Aust ra
li an spr cics ( L issopimpla e.r celsa, formerl~· 
lJ. , em ip1mctata ) is t·cmarkablc for being 
t h c on lY .insE'et known to nollina tr t hr 
'l'ongnr. Orcbi<l f-> ( rr.IJpfostyli's ) ol' which 
tlw re a r·e scventl SJH't:ics in the .L\m.;tralian 
hush. Only t h <' mal <' wasp is concrrned 
\\'it h pollinati on. lT<• bchaYes a. if the 
or·chid flo"' <'l' \\·C' r·r a f emale 'Hll'ip and 
lii hows tiH' usnal mctting hehaYiom·. 'l'hc 
polll'n m assPs st ic·k to th t' abdomen and arr 
<·n niNl to thC' nrxt ft ow('r \Yher€' the pol
lc' n adh <'l'E:'. to tlw glnr-like ·nbstanec of 
th <• s tigma. F <• rtili zcttion i. thu.· C'ffrctcd. 

('L'o hf conclllded. ) 

A M egalyrid Wasp whose tail-like ovipositor is used 
ro r boring into wood. In life the length from head 

to end of ovipositor is 2t ins. 
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Land of the Tree-climbing Snails 
By DONALD F. McMICHAEL 

T
l) 1i.ll' Z.O?logist, 11ll' island of ~('W 
G mn~H ts one of the mo::-;t fa:-;ema
ting plaecs in the world . Nearly 

('\"ClTOlH~ is fami I i;n· "With Sl)lllE' of jt:-; pecu
liar· e:lnimal~ . <'srwria lly the be"~itdering 
rcll'icty of ril'h l.v pl unwd Birch; of Para
disr, and the (1<'1 ig:hHnl tret' ka ngar00!3. 
Bnt fe"· people haYc heanl of the equally 
faseinating sma lll?'r allimals '"hil.!h , though 
not so sp~dacular or \\'C>ll kn own, are of 
great sl:ientific intrr<"'~t. 'rhr largl~r ani
nHl ls, especial !~~ the birds and mamma ls, 
haw alwa~·::; attl·actecl more of man's at
tention than otlwr forms of life, so t hat 
kllo,dedge of th<>::;e wa1·m-blood~d vrrte
bratc · is mu<:h g:reatc•r than it is of the 
il1\·e1·te bra te ani m a 1 s. 

Reecntl:· I had the oppo1·tunity of visit
ing .l'\ew Uuin ea to <..'Olle ·t as many different 
kinds of moll ust·~. rspecia lly land snails, 
as \ra:-; possihlt', and m;y travels took me to 
all parts of the island. This Yisi t was made 
possihl (' h.\· financ ial as. ·istance from Yale 
l'nin•rsit:· and the B ernice P. Bishop 
~lust'llm of H awaii, hYO institutions whi<'h 
m·r doing- much towards increasing knO\"-'
h.•tl g<' of tlw biology a ncl anthropology of 
l lw Pa c: ifi<- Islancls. 

. P erhaps the most su rprising aspect of thE' 
life or !S nails in :Xcw Guinea i:-; that a great 
ll lll11ber or speties liYC' in tree tops! The 
H\' t> t·a .rrc· ... \ nstrali an '"i I L be Yery famj li ar 
"·ith tlt r introdne.cd ~mails "~hic.h ar<' gar
d~·n pests, a11cl po!-isih ly th<' many different 
kinds of natl \'(' Aust t"a lj a n snails. But 
Y<' t·.'· f<·w of tlwsc arc to lw found anyvvhere 
~>111 in l r·af litter and 11ncl<'r decayi~1g Jogs 
111 th r b11s h. ~ I ost of them are a clrab 
IJI'Cl\\'!1 in <·olow·, and lti<lC' awav clurino· t h 0 
I ,) r:--
~<1\': (' :1••:rgi ng at n ig;ht 1 o f0cc1. ~3nt in 
j C\\ . (~llllWa, a hu·ge group of ~malls, bc-
on:,w,~· to 1'h<' g:c ntts POJJUi lla ar<' always 

lo he• lonnd on 1 he bnttt<..'hes o1· l eaYNi of 
lhc· t·ninl'or('st tl'l'(~~ . Not onlv hav<' they 
ahando, w d 1'11f'iJ· tra<li1ional ·hnhit[lt. hl~t 
;tl:-;n. th<>i 1· dttll projcctiv(• colonttion a ncl 
tah1ts, fo 1· tlwi ,. ~lte l Is a J' (' mostly brightly 

colourNl in ::;hades of yellow, pink, brown 
violet and green; and the snails are activ~ 
during the clay, especially during and after 
r ain. There are a few other places in the 
world ·which hav~ tree-climbing snails, and 
in every ease the snails are brightly colour
t'cl, so it seems possible that the coloration 
iH correlated vvith the abandonment of their 
f orest floor habitat, where duU browns and 
yellows serve a protective function. But 
in no other place are there so many cliffer
ent kinds of tree snails, and the shells have 
develo11ecl into nearly every shape possible 
for a snail, so that New Guinea could well 
be called the Land of the 'J.1ree-Climbing 
S nails. 

Some Icw Guinea snails reach an enor
mous size by snail standards. In the high 
mountain ranges of southern Papua, the 
genus H~t11ste in1·a often exceeds 3 in. across, 
and the animals \veigh about ·} lb. These 
giants are a ' 'alued source of food for the 
native people. They are co1lectec1 at 11ight 
after a h eavy downpour of rain, when the 
floor of the forest bE'comes aliYe with snails, 
large and small, actiYely seeking for food 
and mates. 'rhis same forest in the heat of 
th e clay, appears as dead and lifeless a~ a 
desert . Tn one hour, my native companion, 
Douglas, had g-athE>red half a sug·ar-bag 
full a11d he and his family sat up all night 
cookin~ the cat ch , to enable me to take 
the sh 0lls with me the next morning. 

'l'hese large :pecies are na6ve to New 
Guinea. A fen more formidable animal in 
1 he f'Conomic life of New Guinea is the 
Giant African S11ail , whi<:h \\'a · taken to 
ma n:v plae0~ jn the Pacific Region during 
World Vva1· 1I by the ,Japanese. These 
cr <'Mur cs oc-ct n· in seYcral eentres along tbr 
north <'Oa~t of New Guinea, bnt ~o fa t· ha,·e 
proved a major pE'st problem o11ly in the 
Haba.11l (listriet of Ne"· Britain, where tiH'Y 
clc'stroy cocoa m1cl other c1·ops. Tn 1\fmt ok
wal'i, the la rgr town ancl 110rt on thr ea~t 
sidP of thr Yop:elkop or u Bird 's H ead " 
of NPw G n1nea , Giant S n nil. ca11 be SE'f'n 



h:tnging from th<' buslws along lh<' sidt'~ o l' 
tiH• I'OHd. Cllld ell '(' found <'H'l'\' \\' ht•r<' \\'ll<'l'<' 
liH' fon•s! has l wrn tlc•arPd · ''"'''·'·· Till' 
Sll<) ils l'{'<H: h a I pngt h () r 7 ill.. h ll t Ill Os! 
s IH't' im c 11 s a L'<' '' hou t -+ o , .. ) i 11. I ong-. I ~\'<' 11 

so. tb ry ilt'<' H IIH'tt<-H'ittg tlt t·c·Hl to <~gt·t(·tt l 
tun• in :\'e"· {: uine<L* 

Otlll'l' l'orms ol' im·c' t·t<•bnll c• life• in:\'('\\' 
Uuinc'<l itn• 110 l<•ss inl <• t·c•sting:. Otl<' c·a tt 
Jt o t f '' i I I o n o t i <· r t h <' h l' i g h 1 1.' · t · o I o un · d 
spiders. thr bt·illinn1 httttedlic•s, moth:-. <liHI 
othc'l' ins<•<'ls. ot· 111<' l11tg<' myriHpod:-;, oftc•n 
mot·e than~) in. long. and ,,·ith a htll'niu:,!' 
bod~· sec· r<•tion t<~pahlt• o[ searing- otr <111." 
potcnti11l p red<ltor. ::-31 l'<lllgT iy <'llO ttglt, cle:s
pite the '"<'al th nl' anin~e~l !il'<'. the tropical 
rain forest is a ,·et·~· drab pla<.:r. l'or· tlw 
C'l ('l'lla] g'l'('t'l t ol' the fun•st is ~w l dOil1 l>rokC' ll 
by any other c:olonr. l~'lmn• rs Ht'c f<·w and 
far bct"·<•t•n . " ·hilr tlH' hit·ds ell'<' lo:-;1 in tlw 
tree tops, and th r l11<tlltmals lti (h' dul'ing 
daylight hours. O<:<·asiomllly onr c·<ttthes 
a glimp~<· of t lw ,-i,·id red of' n·..~.\ lbrrtis 
C I'Pcpcl', n l)hlllt kno\\·n as the' ''}'l<~nH' of 
the P01·est · ' . o1· perh<1 ps t1H' hriglt t ly col
oured fLlsh of a P arakt•rt Yanishin~r in tlw 
treetops. ..\ ftoek of white c:ot·katoos or· a 
p<t ir of hornbi l Is flap t lwi r \\'H,\' <H'I'Oss a 
c:h•;ujng or a ]izal'd sc:nrric•-; awn~· tht·ough 
the undergTo\\·th. B11t most! .'· thr l'm·rst 
is silent, <111d ell I is <'0\'C' t'<jd wit lt an ll tH' tHl

ing mantle of g r <><'n . 

.As m cnti01wd p r ev iously, th e natiYc 
mmnmals c-rt·e rar<' and sc•c:reti,·<'. sint'(' t l1ey 

~IAIH' II l ;) lr)-' . ·> 

lweollJC' ad in· ouh· at 11i<dtt ' l' llc' '"t I · · '"' · .:r !-,Ua 
obse t'\'1' 1' " ·tll I>C' un l ikely to see ft·Pe }··1 . \( rwa. 
l'OOs, 11111\'Ss 11 <' {'Ollll'S H<•J'OSS 0111' itl ("l nt . 

. f '1'1 . r p I· n_y. ~l'S<' anJn_t;rls _nHtk<· deliglttful 1wts. 
\nth th<' ll' IH'cll'- ltk<' l;H·<·s lotw thic·l< 1 ·1 

. ' r. at~ 
mt< ~ lltlg'<lllil,,· .wn I k. OtH' tlllllSttal manunal 
,~·h~c·h I ;'· ,~s for·tn11atc to see was the .\'pw 
(,UIIlPH .~Pill,\- ·'_\ llf -<•Hlc_'l', H l'<'latin• of OUt' 

j\ ustr;d '".11 s p<-'<:1<':"'· _' l~h 1 s had hcl'll <:apltll'C<l 
h.'' Otl~'. of tit<• J)l'llllltt\'C .. \loni tl'ilH''ill1('H f 
11~<' \\ tssc•l .Lake': ~list ric·t in th c• highla 111~. 
o~ I> ut elr \ ew (J~Ilnca. l11 t iH'S<' hio·hhn I · 

I · t· r · "' ' < x <H'<'~t~_. sra r·c· 1111 g: or ood r s t h r p 1·i1v· i . 1 
t t I. 1. 1. I, " Pcl 

<I(' l\ I .'· 0 I l'. '.1\'('l'\' ) i\'J.!Jir tl1' · 
• • • • • r-o lllg' 1~ 
sought fo t I ood, <llltl a laro·e br·i ... ,tl,, ., 1 . . r ,, , n 11 • 
(' ill(']' \\'C1S a J)l ' IZ(' lltd<'Cd. rrhe 0\\'11('1' Of' thP 

. \ nt -t•at t'l' c·otd(l not b0 }H'r.·u<HI<·ll to .. 
. · 1 · 1· Jlrlt t 

"It t 1 ~ a !\'<': I m I IH' \\'<ls JH'ep<ll'l'd to ~wll 
the sk ill, whtt·h r ohtailled for thn \ tl t .. r \[ ~ - 'llct-
raJ~ • n_sr um. _a~'fpr. a q• t·y t·onlpli<·Ht<'d 

penod of l>ct q.!.'aJJllllg' 111 l'our lanrl' 11 .1o ......... tl . I . r. ' c- " ,,, t c 
IH't <.:<.' ><' tug I \\'O. <lX<'s. SO ll l<' bltw IH'ads. ancl 
t.~'-<'tJ1y Dn l_c·h \ c· \\· Guinea gnil<lt•t·s (ahout 
C:3 ..t\ ustraltan ) . 

'I'h<' peop_lc· or the' \riss('( Lnkc•s Cli:·,tl'ict. 
tog<'th<'r \\' tl h otlwr trih<'s liYi!l <l' 1' 11 tl 
l'ol · f ,... lP 
11 r.' 1 J1 ~ 0 ll 111 Cl Il l. . 0 I) ut c· h :\' r \\' (: ll j 1 H' a ill)( [ 

<'X1~tldmg <'rls ~ mto .\ustJ'nlian \ <' \\' Guim'a 
as Ie~ ,. as I he• 1solat c•<l out post of 'l'<'lt>fom· 
I'Ol'lll 011(' 01' t}H' lllOSt ill tPI'CStino· ot JJI~l: 

. 11 '~ ,... " lll l 
g' l'~Hl}_) S, m <1 -"<:w <luitH'H. Extt>Pdin!.!'h· 
pt'llllll 1\·e. th<·~-. ll\·t• in pnol'l~· <.'Oll'itrnttt•;l 

h nts •. m·c pt·;H·Itt'ally na lwcl. though aclot·11 • 

Pd wtllt slwll Ot'IHllll<'llts. the spin <•s of ant
<'<ltet·s and ('HssO\\'Cl t'.'" f t>ntlt('l':-.. and har<' 11 

ew Guinea Land 
Snails-Le/1: The 
large native Ne"' 
Guinea snail, Hun· 
steinia. which readlt'! 
3 ins. in diameter and 
is used as food by the 

natives. 

Right: Two type$ of 
tree-climbin~ snails. 
P c1puina ln·dleyi (top) 
and Papuina ~ec11ns 
(boltom) showing the 
patterned coloration 
and the peculiar h\'1~1 
of the mouth "hich i~ 
d1a raclerislir of this 

Rroup o( snails. 

l'llultl 11 llm:h•· 
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The 1\ew Guinea L ong Beaked Ant-cater, Zaglossus, 
from the Wissel Lakes district of Dutch New Guinea. 
These a nimals are a valued source of fcod. and their 
"beaks" and spines are highly prized for decorative 

purpcses. 

A Mon! tribesman from the Wissel Lakes. T hese pri
mitive people have had little contact with civilisation 

and are still la rgely uncontrolled. 

Photo::.-.\ ullHll'. 

H'l'.'" elem<>n1<H'.'" ctgricultm·<', based mainly 
on the . "·c<'t pot<itO. Tlwir onl~· common 
sonrtr of animal prot('in i:-; tiH' pig, a de
licacy :an•<1 fol' feasts and C'<'lehrations. 
The \Vissel Lakes people' ell'(' fortnnatr 
in haYing a f.iC'tond :onrcr of animal food 
in the frrslnrat<•r slnimps en· ct·a~-fi:h "·hi('h 
inhabit the la kcs. The nati \'C' '·:omen spend 
most of t hC'i r tim<' in tht• si m pl c hollow
log rano<:>s fishing for 1'hrse t:rayfish with 
a huge net, up to 6 ft. in <li.-nne1er. c·atTircl 
on thr end or a hmnhoo l>OI<' a.bout :~0 ft. 
long. This is dipped Yr rt icall~· into 1h<' 
\\'<l1 e t· till the n<'t stl'ikcs t he• lake bottom, 
thrn "·ith H mip:ht~· hNIY<' wlti <~h shoot!-; 
t Jw <.:H110(' 1 h I'Oilg·h the \\'CI{(' l', the WOHl<'ll 

ht·in~ tl1e nc't qniC'kly to th e surfaer to 
~·ic•lcl prrhHps ha lf-a-<lo7.<'1l Slll<lll <' J'Ilsi<H·
rctns. Sn<'h is t lw lot of 1 h<• '\Yi ssPl Tmkrs 
\\'flllH'Il, 811 llliC' tHl ing stl'llg'g'](' rot• Slll'Vind 
whic·h usnal I v <' llds in d c'H 1 h f't ·om eh ron ic: 
111HIIll l il·i1 i011. n1 ~1 ('011'11HI I'<It iv0l,V Ntr ly r-Ig'('. 

One' of t lw ?.oolou-ic·ctl c·tlt·iosi1 ic•s o f' 1 h<' 
\\'o t·lcl is tlw lw<tnt ifnl [J<II\<' :-.;pntani. si111-
H1<·d a 1'<'\\' rnif<ts i11lc-tnd l'rotn tll<' <·oast 
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near the Dutch capital of Ilollall(lia .• \pp
reaching IIollandia hy a i l', one :Airs <l<:l'OSS 

the limpid waters of S<•ntani stl'<'1<·hing 
for about 1.) nules in 1 \\'0 arms. SUl'l'Olllldecl 
on all sides by grass covered hills. here 
and thel'c the rainforc•st tl'ecping clown to 
the watt'r 's Nlgc, and with an ocNtsional 
natiYe village on tlH' fm·eshore . Thr lake 
is ful I o I' typical ft'<'shw<ltcr animals, in
cluding lt'<'shwater mussels. snails. insrd 
lan·ac nnd f1·r.·hmltH fishes. llo\\'t'n'r. 
crubing fll'Otmd in its d<>eper wat<'t's <ll'<.' 
sl1arks and sa"·fish0s, tlw clescen<1<11lts of 
fish es \\'llic·h pop11ln1·('(1 it many c·r nturi<'s 
np:o w lw1t it was <lll al'lll of the st'a. L<tk<' 
.. 'entnni is one of thr l'<'w plaers in 1 ht• 
world whPn• ~hark~ an• to be fonud Ji,·iug
in pu1·r l'n•"h wat<'l'. 

D cspil<• lltP l<U'g'<' ttllllllH' I' of c•xtwdi1ion-; 
whitll IHis vis·it<'cl ~('\\' (: ninpa in r<'<'<·nt 
~·pat'S. c·ollc•dittp; <lllillti! ls o l' all kinds. llll'l't' 

~:n·c st ill ntsl ?ln'as " ·hi1·lt rPmain ,- il'llli!ll~· 
nncxplol'(•d. a11d in whil'h lll<lll.'. fa~<·inat ing
<lnimnls 111<1.'· otw d<t.'' he l'ot11Hl. 



:wo 

A
'l' variou~ tim e:-; in tht• geological 
history ot' tht' past the• !-;eal-> of tht• 
world haYe be<•n inhabit rd by 

creatur('s of giant size. l 11 thi!-) art it· le we 
are concel·1wd mainly with thost• prc
historir marine creaturrs which attain
l'd a leng·th of about fift~· feet or 
mor~. Th ough thrst' animals arc 
nO\Y 0xtin<:t. 1 heir fossil n•mains 
l'oulld in rorks of ,·ariou~ l!t'Ological 
ag-es throul!hont the \\'ol'ld arc so 'n•ll prc
sPn·c·cl. and in many c·ases so nnmProu:-;. 
that tiH'\' Hl'l' almost as w<•ll known as liv
ing spec.'ics. Tlw giants of thr Jn·esc•nt clay 
OC<:'UllS <HP 1 he whah•s Hllcl or tJH'S(' t!JC' 
Blllt' \\'hale, whith can attain a lrng-th of 
100 l'cf't and a ,,·c•igh1 of 1 GO Ions. is thr 
larg<'!-it t• t· r altll'e ('\'('!'to ltavr Ji,·C'Cl on land 
or i n 1 lw sr a . 

OrH' of tl1r gn·atc•st of tlw t•xt inct <tninwls 
is tJrp giant 11 \\ThitP ~hark 1 

•• (1((1'('h01'0-

r/on nu ualodrm i\g., of 'l~<' l'tie~ ry ti n1 rs. 1 t 
is a very c·l os<' r<•lat ive ol' the li\'ing "\Vhitt' 
Shcnk'' or· "\YhitP Dt>ath" and rx<'<'pt for 
s iu>, \\'Oilld diff<'r Y<' t',\' littlt• if' nt all in 
Pssent in! st rurtu r<' . 'rhr l<lrgrst stH'cimrn 
or tiH• soul h<' l'll I i vin~ spetil's, ('(/1'tftaro
d011 olbimora Wlrit iPy, was l'llllght 11t P ort 
l•'airy, \'ietoria, and its estitucltrd wrigltt 
\\'<Is :LOOO lb. It mNtsut·rcl :~61 I'Prt in 
l t•ngt h attcl Cll\(1 of it s 1<'<'1 h was 2 in<·hes in 
hPi:..dlt. 

Tt•C'th of thp g iant <•xlitwt shark ltHV<' 
I H'<~n <·oll<'<'l<'<l i11 g'l't•at lllllllh<'l'~ l't·om dc>
posils of :\l io<·rnc> and P lioe<'IH' ag<' in most 

Marine 
Giants 

Past and 
Present 

By H . 0. FLET CHER 

An lchthyosau r, showing the streamlining so essent.ial. in 
a fast-swimming vertebrate. lchthyosaurs were stmtlar 

to modern porpoises in size and habits. 

l·'nurr ' 'E1ulut iuu ul tht· \ t•Jit·lu ,JI•," ( l 'ull ,..tl l. 

parts ol' tlw \'\'OI'l<l. 'l'hp~· haY<' also been 
found in Plc.•isto~ l:' lH' seclittl<.'nts. and dl'l·llg
ings h<1 \ 'l' prO\'l' d tlwi r prt>st'lll'f' 011 the ht>d 
of L'Xisti11g oct•ans. 'L'hc larg-<• sl' tTat etl tet•th 
of this shark at'<:> not 1liH:ommon in the 
l\1 iO('(' Il(' rorks or \. ietol'ia. I bi teE'th <l\'el'
H~<·d ahout () i1H·h es in lH'ig-ht in thr middle 
of th(• j;nr ancl g-raclnall~· dt•<· l'l'a. etl in 
sizt• to\\'a nb t ht• s idl'S wht•rp t hl• smallt•st 
t ot)th \\'<Is at least~ in<:hC's in hl'ig-ht. 

( 'onsidt•t·abk n~st•nn·h was urtdl'rtakl'n 
h\· IIH• . \lll l'l'i<·Hll J1l1Sl'lllll or :\atural ] [is
l;ll'.\', ill 1!109. \\'ltPn pt·rparin~ a n•storation 
or t IH· jCI\\'S or this g·iant shn rk. ft:-> ll'l'lh. 
o[ \\'hit·h t lwn• an• all ahundatH'<'. \\" Pl'l' ar
t'c' IIID'l'Cl as in tlw li,·i1w '' \\~hit<• Shark ' ,.... r 

nnd tlr<' stnrtlin~ n•:·mlt \\'<ls jn,,·s HH':l

suring- ;d)()ut !) r<•d <H'ross atH1 a 
l..!."<liH' \\'lr it·h must ha \ "l' lH'('Il at h•nst 
.) or· () l'l'l'l. .\11 t"·dinwlt• nl' tlh' 
IPng·t lr. llHHI<' on a t·ontp;ll'ison of 
the lt•t•lh in rl'l c-llinn to thost' or li\'in~ 
spc•t•it•s. \\'<lS nppl'O:\itiiHtl'l,,· liO l't•t't. 'l'h.is 
lll<l,\' I><• a sli~ht 0\'t' l'-t'slimation. but m 
<Ill,\' l';\St' I ht• lt>llg t h \\"<IS ('lll)l'lllOIIS. 

11 \\' ils poinl<'d 0111 h.\· .\shl'onl Dt'<1.ll . 

in tltt' . l nu•rica11 .ll //s(' l/111 ./ ourllal. \'ol. rs. 
:'\o. H. I lint ill spitP ol' its ~t·t•at sizt' ('arrha
rod oil Jllf yal(}(lo11 nlnst ha\' l' li,·t•d in !!n'<lt 
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nu m hers if on~ t'cllt judg-e from the q nan
titY of t eeth found in a ll parts of the world. 
Ft:om this fact it was t•onsid<'red that the 
bony fishes of those days. the staple diet of 
the sharks, nutst have O<•cm-rcd in vast 
shoa l ~ . Sha rks are ve t·y rapacious cr ea
tures a nd th r normal satisfactory daily 
mral of tlw ~iant shark m nst have been at 
lea ·t a ton of t h ese fishe~ . r t has been 
pointed ont howt~ver. that a shark's teeth 
as the~· bet•ame w-orn. loost' n and drop out 
\rhich, as o n r nuthor s tate:-;, would account 
fo r what lw consid er ed must h ave been 
"a eonti11uons rain of t r(;'t h from shad<'s 
jaw · to the sNt-bed beneath ' ' . 

'l'hr sharks lwve an inter ('st ing geological 
history " ·hich t'xtends ba ck to the U pper 
lk ,·onian ;.;eas of abont :3:)0 million years 
Hgo. Ont' of tltt' earlie:-;t kn own forms was 
tolledcd f rom H :fine shale on the shore of 
Lake Erir. ( 'anacla. and is in a remarkable 
--tatl' of pn':-;Pn ·ation. The bodY outl ine is 
nlmost tom pl t'tt' a1Hl eY<' ll the s~ft parts of 
the ~:1natom .'· are preservr <l. 'rhis ocenr
I'C'IH·e. howrn' l', is an exceptional OJH' as in 
nw~t cases tlw pal aeontolog-is t is facecl with 
a !!t'olog-ical rN·ord in " ·hi<·h the only foss il 
tori<leiH.:<' co11:-;ists of iso latN1 teeth ancl 
spitH'!:i. 1'hr pt·imitiYe ~harks of the D evon
ian S£><-IS <lid 11ot differ t o a ny markrcl cx
tt•llt in shap <' and struct ure from those 
Ji,·illg in the o<.·<'a ns toda: ·. 

In .Australia n ro<:ks th<' fo!->~il r emainR 
of thrsc {'<-t rly and snulll r r· t y p es of primi 
li\'P sharks arr f a irl y \\"<•11 known. Tn the 
Pf•t ·mian r o<·ks o l' \V~st ('l'll i\ns1t·a lia, rthont 
l:W tnilt•s inland f r om ( 'arnan·on, an in
<·ont pl <·tl' row of well pr<>sPrved teeth wa. 
I" on nd an cl d rsc· t· ilwd in 1 RR6 a s E d esh.ts 
rlr11·isii Woodwarcl. This shm·k is r estricted 
lo 1hc> ( 'arho nil'l•t·ous r ocks of Europe and 
.\mc>riC'a and it s oecurrPtH·<' in Austr alian 
J>I'J'IIlian ro<·ks lc'<l to a g rPHt deal of clis-
1'11'>. ion. In 1 !):n anoth<•r itH·omplet<> spc•c i 
lll<•n was <·o ll c•c·t C'< l and two ycH r·s l a ter n ew 
finds of almost c·ompldc ~n.r cinH' ll S proved 
~he rows of 1<'c lh to hr ~ pinll in form ;~n~l 
Its affinitiPs witl1 1he f>p t· mir~n g-enus ll r' l1 -
r·oprion -,.,·c• r· c• c•s t~1hlishrd. ' rlH'sC pe<' llliat· 
spi ntls or w l10rl s of fo:-;si I 1 <'et h <lt'C oh,•ious
ly tho-..;c or ;.;ha rk~. hut th c•y g ive' n o c•lll(' to 
the typp IIJt>y l"<' J>I'('SC' llt. 

Include<1 amongst ot her Austral ia n fos
si l finds an' thE> remains, from Lower 're
taceous rocks in ttneensla nd, of a ' ' Por
bingl e " loihark, Lamna, a genus which had 
a world-wide distriuution and 1·anges 
through to the pr0sent-day seas where 
species sti ll exist. 1\liotcne deposits in Vic
tor ia, laid clown about twenty million years 
ago, have yielded fossil evidence of fl pecies 
verv closelY r elated to the Port J ackson 
S h;rk, the. Tiger Shark and the Ghost 
Shark. 

Aftet· th e close of the Palaeozoic: Era and 
during ea rly Triassic times, the first sub
division of the :\Iesozoic Era, there was a 
considerable and most intereHting de,,c]op
ment of the b.ack-bon <'cl animals. The land 
at thiH stage was dominated mainly by 
cold-blooded a mphibians and reptiles. The 
reptiles gradually became adapted to new 
cnvironmr nta 1 conditions a nd were wr ll on 
their wa~· to the great heights thr~· even
tually attained in evo] ntionary history. 

Cer tain land living groups of reptiles 
of doubtful Palaeozoic ancestry began to 
follo\\· a d efi nite evol utioncn·r line which led 
to the highly specialised mal:jne . .l!eJll.i.Les
rulers of the Jnra:s]c and Cretaceous seas 
jn all JHH'ts of the world. 

0 f tlH'SC creature!; the ichthyosaurs 
were th(' first to appear and with an ap
parent suddenness in middle 'l'rias. ic 
times. They reached the peak of their d e
velopmcut in .Tnrassic seas and pers isted 
throngh into th e C' l'etaceous with dimin
ished n tunbet·s. W ell bcl"orl"' the close of t hat 
period they became extinct. 

Thr i chth~·o:am·s were highly adnptecl 
for a mal'in e existenec. They posses!-Wd g 
fish -shapNl body, a long head with .i~nvs 
fnrnishNl with strong· coniea l teeth, a large 
tail a nd no distinct ncek 'l'he legs of their 
laud-living ancestors \\"(' t"C t1·a nsfcmnerl 
into paclcli Ps, used mainl.'· for ~te<>ri n~ ns 
JHovrmr nt thronp:h tht' w<lter " ·as <ll'h ieved 
by undulations of thr body a 11 d h~· ll1NI IIs 

of the lcugr tnil fin . It has been sa id that 
tlwv occntpi N1 the plHC't' in lHttnn· n ow taken 
by ·the dolphins and pOI'JWises. 'l'h t> ieh
tin'OS<ttll's \\' t'l'<' totall.\· ltttfittNl fOI' 1'\"<'ll 
brief sojourns on laml and it is ohvio11s 
tha1 r rpro<lnction must have taken phH·c 



i_n ~he \\"il ~ c•r. ' l'l1 is I';H·t \n ls pron•d h_,. 
lus,JI Sj H'<' Il llc' lls \\'llil'll sl1ow sk <• leto ns ol' 
,\'OIIllg· ivlttllyo:-;ftu rs \\' il l1i 11 ti t<' ho< h · ol' il 
l;tq!'<' indi,· id llitl. · 

Tll t's(' lish t·t•p t ilt•s. its IIH'\' <tl't' tOillt!IOIIh· 
k II0\\' 11. did not <111 <1 i 11 ;t ·n·n· ~rc·;tl sii':c· 
n11d tltt• lctq!·est did not <'Xc ·t•r:l ·w l'<'<'t ili 
lt•tq.rt lt. TIH·_,. (\ l't' Cl Ill OSI i 11 t t'l'('St i llg' }.!1'0\1 p. 
ltO\\l'\'t'l', and Edwitt ('olhvrl ~lctlt>s itt lti~ 
l·:,·ululinn of 1/u l" trlrhntl1s : "cttttotlg' 
11tt':-l' l'l'jlliks lht'l't' \\"iiS i1 1'('\'(' I'Sit l ill t )H• 
( l 't' lHl of (' \'O i lltion l't ·otll distctll( (i s)t itll 
t'I'S(UJ'S, 1 111'0\I!.!'IJ ill ft'l' lll t'd iilf t• l; tlltl - li\'i ll"' ' ~ 

ilnlpiJihi<l ctnd l'<'plilt• cllll'\'StOI':-., tu cHJIIillit· 
J't•ptilian des('t'JHianls ··. 

I n ~\ 11:-l!'<tlian I'Ot'k:-- lit(' rossil n•nwitl'{ 
ol' il'hth.n)sallr:-. an• not llllt·Cntllll011. hut 
tit<'." do not HPIH'<ll' 1111lil tit<' t'n'lilt't'OIIs 
pc•t·iod . Tlte I<IJ'l.!'<'st ol' tltt• .\ ust n1l in11 
s)lvviiiH'lls possih l.'· <ttlailll'd a l en g-t h ol' 
Cl hout :2.) r l'l't. 

Li,·i ng' in ;tsscwi;tlio!t " ·itll tht• jtltlh,·o
:--Cl\lt's i11 lht• :\Ir-:ozoi<· s<'i!s \\' l' l'<' ll1 <ll l .' ' t~·jw:-; 
of llllll'iJH' l'l'pl])p:--; or \'C\I'~·ing sizt'S Hlld 
iiJ··luding <:l'O<·odilian ;~nd ,·aranid-likt• liz
ard I'OI'JJIS. TlH' most illlportant or tlwm 
<tll \\'<ls the PXtntorcliiiHI'\' lono·-n<•t·k<•d 
j>l't'dCI(' I'OliS l'('pti I<· 1)/f'sif;S(f 1/}'1(.~ rrh i~ 
n cnt lit'<' Htta ined a l t• Jlgt 11 of nt l cm.;t -1-0 
I'<·C't attd although \\' C' II c-Jdctph•d for a ltiCtritH' 
t•x is1<·n<·<• \ras not as spt•t:i c-tli secl as 1lle ieh
t lty OS<llll'S. 

'l'l l(• gTt·;d s1·ic·td i~t. < 'tl\· ic·r·. ntot·t· t 1Jm1 11 
('l' l l tllt '.\ ' <1,!!,'0 Si ticl ll tilt it \\'i'IS l llC' 1)1():--;j tll OJI
S( I'OIIS (Ill i lll<tl 10 11:1\'(' ,\'('( I H'(•JI l'01111d (J Ill id 
t lt (• l 't tins or it I'O t'lll l'l' \\'OI'Icl. I n d(''it•J•ihin<r 
its sll'llt·IIJI'I' lt <' "'tiel tllilt "to 111<· hr·acl 
ol' <t liznnl if 1111i t t·d lit<' l<•<•flt of a c·nh·o
d i lt• : il 11\'t'k or ('IIOI'ttiOIIS IPtl!.!'( h. J'{'!'-,('lllhlinct 
I lit' l•ocl.\· ol' Cl SI'I'IH'll( : a f I'll Ilk <tllcJ H I an 
lJit\' illg' 1lt<• j>l'OfHll'liotl~ ol' Hll Ol'ditlill'\' 
qttildt·IIJH•cl; I lw ribs or a l'hclllH·It•on. ill;d 
till' padtllt·~ or cl \\')J;: l t• , ' . J\ 1101 IH'l' \\'l'itt•.
lllilll,\' ,\'t'<ll's llg·o st it I <•<I tnon• bridh· t lt·tt 
it l'OIIIcl IH' c·o111pilt'l'cl to'' <t snake .sl t' llll" 
l lti 'Otlg'IJ 1 he hod,\' ()I' a (UI'Ile 1 

• ~ 
Tlt<'S(' stat<'lllt'll\S gin• S0111(' idPa or tlw 

:-.ll':tll!!'(' I'OillbitJHiiOIIS i'OIIIId ill th<• i1Jla -

1oll1_\" or plesiosfll\ 1':-.. 'I' ll<' hod,\' of thl'.'(' 

slt'illl!!'<' <·I'C'<t t 11 t' l's was broad and flat Hncl 
l'ctirl.'· short. llw lltHitt )pn~:dh of tht• aninwl 
b(•ing- tnk<'n ltp IJ,,. its long· neck. Tb<' 
I i 11ths or " ·a I king· )pgs of the <lll< · <•stl'~d 
1y p<'s. as in tit<' i <" hthy osau t·.· . ha cl C'\·oh·<'cl 

in1t> lnrgc paddle:-;. but unlike that !!Toup 
tiH•_,. \\'('t ' C mtH:h IHJ'g'<.'l' anc1 "·err ust'd fol' 
X\\' i lllnting-. T hr lat<•J' type. of plesio
satlrs P\'OlYrcl into shol'{c•r JH'<:ked er Ntture. 
\rith larger paddles for a<lclcd propubion. 
bul IIC'Y<'rth elC'ss at their he.-t thr,· hcHl 
littk capa<·i t.'· for !-nrift motion fn th<' 
\\' c1 t l' I'. 

I t eon 1<1 lw ~<1 id that the plcsio.'Hlll' 
rmred themst' IV<'S thJ·ouo·ll the \rater- a 

C' 

A long·n<'ckecl 
marine reptile, 

Plesiosaurus. 
showing l ar~e 
swimming pad-

dles. 

l-'n 11u "F\I iud 
" " 11'1\'1'," < llut· 

l'lliu-un ). 
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A la rge Blue Whale ready fo r Aensing a t G ry tviken South G eorgia. 

m<.'an.· of progression far r cm oYecl from the 
:-wift and <hn·t ing moY<.'lll <.' n1s of the i<:ll
th~·o. anrs. Thri 1' 1net hod of rcspjration-tl ll 
marine reptilcl-,i w er e SILtfacc breath<.'r~-
11hldC' it imp<•t·ati ,.e for th e plcsiosanr~ 1 n 
lw near thC' ~ndace. One ca n vi~uali ·e tlH'm 
. wimming- ~lowly along. long neck arched 
l'l'<Hl.'· to .· wift]~· dart down at fish upon 
\rhich they <1<' JWndcc1 for f oo<l. Th<' pl<.'sio
Hc-nn· ma~· also ha Ye lurkC'd in ~hoa] \Vi-11 er t.: 
along the coast. but what<.• ,·er its fo0 ~l
gathe1·ing propensities they must haYe heen 
quite . uffici <.'nt to sati. f~· its hw1ger. 'l'hr 
Jcu·ge flippP l'~ of th e plrsiosHUrS "·er(' ll101'l' 
than .·uffi<·i<•nt to proprl t lw m alo11g a flnt 
hrad1 or coa~t - lin e and it is quite po~s iblc' 
that at tim(>:-; they Yif.ii1Pd th r short' Hncl 
Y<·uture<l on lan<l. 

. The - ~o~si l r<·ma iu.· of ph'sio~aur~ ;ne 
found (hstri but <>d in all pm·t s of 1 hr world. 
In ~\u~halia t hP\' ;ne fouttd in fc1ir ahnn 
<latl<·c in 1lw I J~\YC l' Cr<:>t<t<'('OIIS roeks or 
(ttl(' <'II SlcHld. ' I' ll <' fit ·st l'C<·o rd W<l i-i 11Hid<' in 
1 '(57, hut si n<·<• that Vl'HI' 111Hl1\' ;HlditiOili-11 
spe<·imens hr~v<• he<·n· <.:011<•<·1<'<1~ 'l'IH'Sl' in 
<·llld<' a !.!'ig:a nt it: spcc i <·~ l'rom rocks at 
JI ~tg-hcnclc>n , (~11<-' Pmdalld , wh i<·h was <1 <'<.;
<·J:• hcd by 1\Jt·. Jl. f_;ongtnnn , th e n Dit·r <:tor 
of the Quc•t'nsla tHI IHns<•ttnt , rts /( roJlosf l111"/ls 
fJ.11 Cf'1'U;lrnu/it·/ls . rl'}W fossil t'(' ll1rlill s ('011-
SJ~t of pcn·ti on of' a Jat·g-p <IIHI tnas~iV<' lll<lll 
<lthlc contai ning- si x Y<'t'.\' Ja r~<· teet h. 'rhc 
skull of this pl<'siosa llr r <'a<·h('(1 thr hllg'l' 

From "'!'he Polar Record'' :~ :24, 1942. 

dimen~ions of 12 feet in length and in 
compari~on \Yith ot hr r knO\Yn skulls thi.:; 
would suggest a creatUl'C of record . i~e . 

W <' no\\' come to the " ·hales of prcsC'nt· 
day sea~-giant mammals which haYe tali:rn 
up an aquatic existence wi th great . ncce ·s . 
TheY far c~xceed in size and ''eio-ht anY of 

~ " . 
the prchi~toric marine monster.. Of am· 
known cr eature the large Blue \Vhale of 
the fat· xont hern ocean i!:l the nltimatP in 
gig ant ism. 

The a nee. tral forms of the wlwl<'s are 
complctr ly unknO\nl. \Yhales are fi rst 
r eeonl<'<l <lS f ossils from rocks of midcllc 
Eo<:(' n e age. Basilosa urus, ( commotll,v r c
f errrcl to as z e,ngloclon) was 0 11 <' or the 
eal'l.v primitiYe forms grouped together as 
the <1 t·thr~ ro<·etcs. 'l' lw.v p; rew to a len!!tlt of 
a t least 60 fc<'t. 

Tit<• 11H)(1c• t·n \\·hal <'s evolved from the.::;e 
prilllitiw' ;-H·c haeoct'tt's which livrcl <ltHl 
ftouri~ l tt•d in late Eotcnc timc>s. In tlH' 
l\Iioc·enl' grological pr riocl of thr ' l'prt ian· 
era , <llmosl all the known li,·ing f<1mili<' 
o[ " ·hal<'s had been <'stablishecl. iJH'lmling 
tlw tooth t'd nncl whni P-bonc " ·hai rs. 

In .t\ ustraliau roeks tiH' <'a rl_,. Z f ll{llodou 
is l'C'P I'<'SCllll'd by t<'Pih fl'oml\Ii OC('II(' l'Of'l\s 

i11 the l\ l utTa:'· HiYr r clistri<·t of, onlh Am;
tt·a lia. 'PlH•sc whuh's \\'C' r <' long. ttat· t·cw. 
snakc-likr <·t·rat un's ahout 60 ' f<'<'l !r-ug 
and tltr.'- pt·obabl~· er<>pt and swam amonO' 



th e :-;hallow WHt<'l':-i or <'HI'h' and 111iddlt\ 
'l'<' rtiar·y :-;eas in lllost p<ll't s. ol' th<> world. 

I n lat<· Olip:ot('IH' tillH 1S Cl Slllctll t~· ,w or 
whalt• ap[Wared whieh was si111ilar in ap
pca t·a ll l 'C to the modt•nt porpoises. ..t\ 11 a 1-
lltOst <'Oiltplc•te skull of th is whalr was r oi
IPett•d from tlw clill's at 'l'ahlr <'<nw. '!'as
mania. in roeks of J(i<H'('Il<' Hg<', and d<•s
t rilH•d as P ro.'Hf iWiido n da1•idis by Prof'l's
sor Fln111. of tht• l ' nin•r:-; ih of 'fasmHnia . 
This t'ype of whal e has a ·snout whi('h is 
lll\H'h shot·ter 1 ha n t ho:-;e of its uea r t?st r c
lati,·<'s fonnd in roeks of' th<' :-;mn c HP:<' in 
th t• :\orthl'rn li t' m isphrr<' . I ts t<'('t h an· 
n• t·.'· s imilar. 

Th e• sJWrm-whal t•s HI'<' r r pt·csl'nted by fos
s il l'Ptnai11s l'mmd in J> lioecnt' dc po~i ts at 
Bt•a nm<ll·is and Ut·ang-<• Burn. \~i<:to ria. 
\\'hil c other tootlwd -whal t's are a l ~o r rcou·
nised by 1<>eth f rom st>diiiH'IIb; of the ~an~l' 
ag<• . 'l' lw whale-hone whai P:-; Hr<• ];;:nown ln
hag nH•n tary fos~i I r t'ma ins from ""'n·iv t;s 
rl'r t·ti ct t·y ch' posits ancl a largo<.' rostnnn of 
a b<'nkccl whak . n<IBH' <l .11 esoplodon . was 
drs<' t·ih rd f rom Plioc<' tH.' t·ocks a t Lnkrs 
Entranc<' . Yi ttol'ia. 

'l' o.ward~ the end of T <•1·tia.ry times the 
t·,·olu t ion of tlt l:' " ·lw k s \\'cUi rea<·hing it" 
~:e nith an<l it cnhninilt rd in the tn011strrs 
or pt'<'S<'Ilt-<1 <-l Y sras. 'l' hrs<' a t·c rrrn·<·~r nl <'<1 
hy ntany t ypes of largo<' \\'lu'I IC's whi t h ill 

<·ltul <• th P following-:-

'l' ht• Hi~·h t \\' ha les ( B<tl<w nicl ae ) ; fl r<'<'n 
land Hig-ht . .'\or th Atlan tit· Hig-ht a nd tlw 
Nout h<• t·n Hig-h t \\~ hal<•s. 

'l'h r Horqua ls ( Bnla r noptt• rida f' ) ; 'rh t· 
Blu e \\' hal e. tlw l•1 itl , l'1<' i , Bryde, ~ lin kt• 
anrl ri llmphaek. 

'J'IH' <:re_,. \VIwl l's ( Bat hiaiH'(.' Ii<h w ) ; the 
(lr<'y Wh alt• ( a xing-1<' SJH't irs ) . 

'J'oot lwd \YIHtl <'s (OdontoC'eti ' : th P 
Sp<' l' lll \VItal es. 

Th<• HorqtHl ls in<'llld P holh th r lar!!l'sl 
<IIHl th e 111 ost n hlllld<ltlt o f <1 11 li vi11g" \\'lt ;tl<•s. 
\\'it h t lt t' Hltt<' Whal p hold i 11 g pricl e of' pin t'<' 
in tile' l-l<'Cl s m; t!h(• larg-<•st typ<>, growinJ! 
lo <I l<• ng t·!J of 1 ()() I'P<•I 01' lliOI'(' HJHl \\' l' igh 
in~ ahout HiO tons. 'l'lt P l•'i11 \\·halt•s al'<' 
H \ ' (' 1'." <·Ios<' SN·o nd <Is th<' .\' H \ '(' I'HI!P ahn 111 

() f'<'d it l }p JJg' \lJ . 
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It is {.(l'lWnd ly <·onsid<• n>d t hat t he g1·1!at 
sizt• or the whal<•s is <111 <'1 to a g t·pat C'X I<• ttl 
1 o an idt•a l rn \'i t·on m<•nt and a n1 ost pl <' ll ti ~ 
ful food s llppl_v . :\ l ost whal rs /'Prd 0 11 
plnnkton , dri l' li11g- or fiocttin ~ orgal ti<· lif<· 
found at YHrio us <h•pt It s of tlw ot·P:tn and 
J>ctrti t·ttlarly abundant in thr t old<·t· wat<' l" 
o t' th<• world. J\t tim<'s t he .. .:\ nta r{' l il' sea 
is so trO\\'d C'd \\'i tlt sm all cr nst<H'<'clll :-i, a 
fa,·ouritc <li f t o f tlH• wha l es and low\\'n ali 
" Kt·ill . , tha t it <·ould lw sa id to l'll l 'llt :1 
'' pla11kton soup' ' . 

In r eferri11g' h<t<·k in grolo~ i cal l1istor r 
to t hP prehistor·i(' <'t'<•atun's of t hr -.;pa-.; on'e 
is intpt·essPd hy t h<• g-r<•at n umber of indi \' i
dtwls mtd t lt t> YHri<•ty of sp ec·it•: found in 
t he foss il state . \\' IH•n it is CO l i. ide rcd that 
t ht' known fossil n ' nHtin -.; r epn•sPnt ot tly 
Cl minut e rnu·ti on o l' a past faun a it i-. 
oll\·ious tlt at t lw an t' i<• nt s<•ns Hlll:-; 1 han· 
t <•<•mcd with l i f e• . \'ot only did th t>,\' C'tlll
te~iu tl1r many ~iHn t l'o t·ms. but tlH' t'<' must 
han• ht>Pn present an ahttlld Hnt food sup p l,\' 
to sat isfy thPit· <tppr tit <•s . Th is is i:l fPHilll'<' 
\\'hit h has hN'n I'<' JIICHked on h~· litany 
e~ut hors. but oln· iously it wou lcl lw i'llJ)()S
s i bi t' t o en •11 sug g <' :-.1 a fi ~nre re~un·d in!! 
ti H' numlw r s of' t lw tllH ny groups l'< ' JH't'
~w u tetl. 

.An indieatio11 o f til t• numht>r~ of <'XIi n('t 
gi;;wt anima ls inhabiting the sNls <~ l nn)· 
gi\'('11 time in 1h <' ~ I rsozo i C' seas. ma~· Pl'l'
haps lw ~a in <'d from t lw li Y i n~ \\·!tall'S. 
~\ft<• r a good <le;ll of rest•a t·<:h it h.1s lll•t•n 
s ta ted that it \\'Ott ld h<' im possible t o ··--ti
llli:ll <' th e n tt lll h<' t' ol' \\'hales l iYi ng i11 t ill' 
S (' iiS t oda \ ' , S Oil I(' i<l <'H or t lw llttlllll(•J'i-o 

ltow <' \' ('1'. ·ma~· ht' ga in <'d from I h<• whnl•_'" 
<·awrll t bv wll a litw t·OIIIJHllli rs in 1\ ll i H I'\'!H· 

I"' • I"' 

S<'<IS d 11 ri llg' <lll OJH' II St'Hl-iO II l'Xt C'ncl j 11 !.! f r OIII 

about th r Mt 11 D t'<' <' ll1lH•t· to 7th :'l f <~n·h. 
D111·ing ti H• 1 !):~ /4 - :~!) s<•nson. : ~K.:~:? l wh<ll t•s 
" '<' I'C' <'illlg h1 itH•Ittd ing 1--t-.0.) 9 B ltt<' \\'hal l' ~. 
:20.7HK Ji' in \\rhnl<•s . :2 .. ) 91 ~JWl'lll \Y h<li l''· 
and Hi't3 oth <• r S JH'<· il•s . It would h1• s;tft• tn 
say that sin <·<· whaling lw~tn n on a <' Ollllllt'l'

(' i:tl hasis at l t'Cl s1 h<lll' a llt ill ioll \\'hill <·~ 
ll<l\·c• h t'('ll l<ill t•d in tiH• las t h <l l l' <'t'llt lll' ~· 
in 1\nt ardi(' wal<'rs al on<•. 1\ t tlt r pr<'sP nl 
tinJ<• til l' 11\llltiH' I' or wh;d t•s \\'hi<·h !llil,\ ' ht• 
(•;Jtt g' IJ1 Je ~:!Clll,\ · (' iJ (•h OJWII SC'<lSO II i ll tl ~t' 
:--: o111 h<•rn 0 <'<' ctll <ll HI b t' IO\\' lctt -.t-Oo S .. I' 
Hi.OOO Blllc' \\'l taf p un its. wh it•ll J'<' PI't' St'llt 
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TABLE OF GEOLOGICAL SYSTEMS AND THE SUCCESSION OF LIFE 

C H ART OF GEOLOGICAL T IME . The 
small blank space at the top rep
resen ts the last million years of the 
Pleistocene and R ecent Times, 

about 25 ,000 years. 

From ··Lidng Fos>:i ls" ( Burton). 

AGE IN 
MILLIONS 
OF YEARS 

15 

35 

43 

75 

140 

170 

195 

220 

275 

320 

350 

420 

520 

? 
1000 

u -0 
N 
0 
V) 

1.1.1 
~ 

u -0 
N 
0 
1.1.1 
...l 
< 
~ 

a eat eh or : ~20,000 wha lcs C' \'rr y twenty 
.v·<·;u·s . 'l'he lifr span of a w hale iH n ot yet 
kno\\"n, hut it i.s known that thry r f·ach 
maturi ty in tht·ec or fonr vear :-> \Vh en thrv 
hrgin l)reeding . A Blnc · \ Vh<.d c a t birth 
m<·asnrrs abo11t 20 1 o 2:> f0rt. 

{ 

GEOLOGICAL 
PERIODS 

I I I I I I I I 

PLIOCENE 

MIOCENE 

OLIGOCENE 

EOCENE 
V) 

...l 
< 
~ 
< 

CRETACEOUS V) 
V) ~ 

1.1.1 
V) ...l 

~ I ~ < -f-< 
< - ~ r:Q 

JURASSIC ...l - 1.1.1 I 
~le :r: ~ I V) 

~ I 
1.1.1 Q 

~ 
I 

TRIASSIC 
f-< V) z < 1.1.1 < ~ :c ...l r:Q V) 

V) 1.1.1 -PERMIAN Q f-< u. 
1.1.1 ~ 
1.1.1 1.1.1 

CARBO NI/ ~ > I 
< z I -FEROUS 1.1.1 
V) 

DEVONIAN 
I 
I 

SILURIAN I 
I 

I 
ORDQVICIAN I 

CAMBRIAN 

PRE/ I 
I 
I 

CAMBRIAN I I 

'1' lwse a 1·e ~urpriRmg fignr<'s and even 
though it is impossible to use them m_; a 
means of estimating the numbers of the 
extin ct lllH r in r rept iles wllil"h frN)ttentecl 
the <1 JH: i t'nt ~ lesm~oi t seas the,· certainlv 
provide food for thonght. · ~ 
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Nature Quiz 
Q.: no t/11 /f 111(1/, s of all kinds of prawns 

ea rry t !Ills.) 

. I.: Tht• qut•stion is appan•tl!ly a lh·c one nmong 
bot_h )ll'Ofl•ssional :111d atll:ttl'ur fbiH' rlliCll. ~lany 
lwltl'\'l' th:ll t ht• l':ll'l'ying of rgg t·lustrrs or the 
SO·talkd .. ht' lTi ed .. s tate is th t• soil' inditation of 
hn•t•diug in t'V<' l'Y ldnd of frma l{' pnl \\'lt . .J:l'o r this 
l'!':l tol() ll I h(• lot· a I ,, i nds ll ('t f l'd <;OllllllCreia 11 r lta\' (l 
Mtral'lt•d nlot·e th:111 usual attl•ntion bcrause of :111 
:lhSl'll(•(' of <'g'g'·hl': tring ft•ll1:-t ll'S Ill lllllll!' l'OllS 
c·:llt'ht•s for ntarkl'ling. Prom t intc to time thl' 
finding of an l'g'g· l: td t• ll lHawn in t he n l'ts hn :; led 

Boo I< 
'rnE PRn·.\n: l..a• ~-: Ot' F'JHJIES : BY )f. Constantin · 
Wt',\'N. Ric.:hanl Jkll, London. ].936: distrihut<'d 
hy l'utn1an & ('o. T. ttl. ;) l x in., J.)Q pp., frontisp ., 
1" pis . • 1.:. 1-1 lt•xt-figs. l't·i<·c 1.)/. Stg. 

Tr:11lslatt•d trom the l~' t'<'llth by Hn \· Turrell. this 
entcrt:tining l100k nhout fishc ;md the condition 
unde r wlti<-11 t ht•y I in• is unusually refreshing be· 
<:aust• C'oustnntin- \\' pyt"· dol's not tnkc for g ra ntf.'d 
th<' axioms of it hthyologists, hut think , things out 
f or hims,.lf. 'l'ht• :lllthc, r J1as tra\'t'lll'd widel y :md 
b rings a stipnt ifi<· training :ts well :ts a fislwr
mnn's and nat ura lis t's ohsc tTai'ious to bea1' on 
thl' anatotny, p hys iology aud psychology of fish es 
wld t·h :1 l' l' ht•t' t' hridly tlc•st rihcd fo r lny reade rs. 

l·::q·Pih nl ph otogt·:t pl!s app<'nr ns p lnt0s and f he 
l in t•·ch:m·ing:; i11 t.t(' tt•xt an• lh t• work of lh<' well
k nown i• hthyolog-ist :111<1 nq u:tri st, Mr. A . .Pmscr· 
Bt'Ulll\1'1'. ~Oil1 t' word s whit•h m:w he unfamiliar to 
1-~nglislt t•t•:tdt• t·s ( mi t•<•Jh•, eJJ<·epilalon, hypcrmctro· 

List of F ish Types 

Typr Slll'<·imt•ns . tltt• adu:ll examples upon 
whi eh IH'\\' :o-t·it·nti(j,. nanws art• IJascd, :ll'l' of 
Ql'<'at ntlu1• for fut un• t·c>fc• t'Plltl' In· <·lassificrs :111d 
mu-;t he· <·:tn·fn ll,· JII'I'M·n ·c·d for Jall'r g<'lll'r:llions. 
T1tt• "\ust rali:111 .\l lls<'IIIH lt:ts lll<lll .Y hulldrt•<ls, pPr
h:lp:> tlt'IIIS:tllds, Of :tllilll:tl .. l_\')ll'S .. an!l li sts or 
thi'S<' :ti'P l't'ing- 111'1' )1:11'< '<1. Ollt· sut h li ~l wlti t ll 
ha s IH'I'II iss1u•<l, ror lit<' list' of prorPssioll:ll ith · 
tl1yulogists nncl in :-. lit11 l ions, is " List of l•'islt 
'l'y pPs. ~lt·. (:. P. \\'hit lt•y, {'urntor o f l•' i:;; ht·s. 
h:t s <·Olllpl <' te•d thi s lis t lo eoill c·i d t• witl1 t ht' <·t•Jp. 
brat ion or t " '' llit•(• llt(•ll:lry of t IH• pu lllit:ttinll of 
t lw fen! h t•dit io 11 of Lilln:tP IIS. Sysl rnlfl X at urar·, 
Lit<' f'ound:llio11 ll l' ll ll wltit•h modN11 fax011<11ni s ts 
:u ·p s till building, 'l'l11• li s t h:1 s tal< t•n nt:tny Yl':trs 
tO l'll11l)'iJt• :11 1d ha s lll'('I 'Ss it ;l(pt) :1 (;O IIl)l)l't<•. ()\'('1'· 
ha ul and n •·tll'g':tni . ..;ation of th e• fi s h <'OIIt•d ions. 

to an l' ITOII<'Oti" a ssll lltption, and such sprc·imen 
han• lwt·n brullght tl'iumplwntly to the )luscum 
as l''·idt•n<·<· of hn•t•ding. J)i~·illusionmcnt follows 
wh,•n it is poi111t·d out that these are a different 
kind of pr:l\\'11. 

TltP f:ltfs ~-~~ 11 l1 t' sintply expla in ed . The pra\\·n 
(!I'OU ping ( l'<•nn r idea) to wl1it' h the sc hooling com· 
1lll'l'ti: tl s p<•t· it•s IJeluug differs f rom all of the other 
f:1 r n1o rc nllnu•rou s kinds of prawns wlli t h carr.v 
(')usll•rs or t~ggR on the und ers id e o£ the body; thl! 
ft•nl:tlt•s pass out lh<'ir eggs to float free in the 
wate r, whc• rt• lht'.Y hatch an tl r t'leasc the young 
I a '"'a<' . 

Review 
pi<', t•tc·. ) arr not <'Xplainccl and the ch:tptcr on 
optit's is rath C' I' tl'C·hniral, but there is little to 
nitit·ist' otiH•r\\ is<'. Tht·re arc a few misprints and 
no iud~·x . 'l'ht• Il l' \\' Jl<llll<' L'psilon tcw i introduct•d 
for tl:r Toad-fish, Op:-ll'lllls tau on page H:3. 

.\ t I iul<'s lllllnou rous, <· ,·en 1liscursin• and whimsi· 
tal, ont• f't•t• ls t!tr author's heart is in tlw l'i~ht 
pi:IC·l', :dthouglt hl' ea\'il · ag<~in t hi f_l'llow Frend1· 
llll' ll and l'l'l'l:lin A Hl('l' it·:Jns and Eughshmen . . \roM 
of t lt t• fi -.;hps ne all wit I• a re X orthr m Hemisphere 
ly pt•s, .' ' <' t 1 hi :-. is :1 hook which might p~·ofi t<~l l l." be 
t·<':ld l11· .\nsft:lli:111 n::l ur:1lists 1\'hO 'nil n•as:>un• 
i\1. ('o;l sl:t nlin -\\'l'."l' r c-ouc·t•ruiJ1g' the .\ 11strali:lll 
Lnngrish ( p. l ~ !l ) whic·h Ill' t hinks .. uuhappll_,, 
set•nl s <h .IHllt'll to d is a p pc:1 r b('(•a u e of its l'Xc~l · 
lt•ntt' as food .. . '!'his fi :dl is protect('(l h.'· 1:1 \\' Ill 
{iu N•nsland :111d is holding its own in th<' riwr~ 
t ht' l't' . 

G. P. \\. 

Ha w a iia n Tree Sna ils 
Tltp .\ ust r:tlin11 ~l ust•um is to :ltquin• :1 tOllt•t:· 

fioll or 11:1\\':lii:lll '1'1'l'(' Sllails of thl' gl' llllS Ac•/wl l· 
111/la, 111:1d P !:1st <·t•ntury by till' ~\tncrit'<lll m:ti:H·~ ~ 
locri sl .J. '1'. (:ul itk. 'L'hl•se sltt•lls \\'t'l'C lht• h:l ~ l:> 
~ · 1· · .,·ulu· of ()lll' or I"'' (•l:lssit· pi olll1!'l'lllg' shl( ll'S Ill ( 

li on. T ogpthl'r with a n1:1p of Ohau l sl:tn.d I";~ 
p:ll't•J 11\· (iuli<·k :1nd showintr the distrihut1011 

. . . I .... I . ')I ll, ·t \':l lU· fft t• \ ' :li'IOIIS SIH'I'Il'S :1111 l':ltt'S, 1 H'.\' '" . l ' 

:th lp :111d lti sfor it· addition to th(' t·ol h•d tOilS. 

'1'!11' {'11r:tlor of Slt!' llii, Dr. 1>. 1•' . )1 !' :'-liel~ :l~'! • 
s p1·ttl t lll'l'e' Wl'<' l<s in qiH' <' ll s l:lud during- .l :11ll

1·1.1·
1 

· 
. ' t' 11 I I I I'' I . I I~ ' ''1 1''• lt st:tiHlll \' ISI Ill "' 1' 1'011 s :Ill\ >10 ()<YIC' :I \('Sl· ' t I ,..., .... 11 <'1' l'l :tlld o flll' l' ('l' llll' t'S . .\ l :tl'i1h1 ll ll\I IUSl'S \\'('l'l' eO . 

fo r tilt' )I USl'lllll :llld li t• Jt) s tudi t•s 011 SOIIH' qlll't'll:-· 
1:1 nd \' olut l's llndl'l'l :tl<<' ll. 


