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• OUH FRO!':T COVJ:<;R. The W edge-tailed Eagle ( C'r oaetus audaY Latham) is by Lilian 
Medlnnd. 11 IR one uf u scl'ies or postcards issu ed by the Trustees of The Australian Museum. 

Though this mn~nlftrent bird is the largest eagle in the world, and though other countries are 
so proud or tlwil' l'aglN\ as to make them national emblems, AltStt·alia modestly refers to it as 
the Jo:agh• Hawk, and destroys it in great numbe rs because it is known at times to eat lambs. It 
is also known to «•at rabbit s and othet· vermin in great numbers, and offers one of several cases in 
which a IH'Pdse scit•ntifk Inquiry into the food habits should be made before unlimited poisoning 
and shootln~ an• allo\\t•d. 

This }o;uglt• varlt•s In <.'olout' from a golden-brown which vies with that of the famed Golden 
Jo;agle n! Jo:urnJW to a dark hrown that is a lmost black. It is distributed throughout Australia 
In all kind!' nr t•uuntry. hut prefct·s the open plains of the inte.-ior. Il breeds in the winter, the 
nest being u hugt• stt·ud ut·e of twigs and small branches, in which usually two, but sometimes 
three. eggs aa·t• tuld . The e~~s. like those of all birds or prey, at·e roundish, and have a white 
ground hca \' IIY nwtll~d with reddish-brown. 

All hlrds ut JU'l'Y hav<> hooked hill s, a cere mot·e or less coverit~g the nostrils, long strong 
wings und strung dutdtlng feel with shat·p claws, and all are carn1vorous. 

JUNB- AUGtTST 1940. 
' 
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By ELIZAB ETH C. POP E, B.Sc. 

IF we call an aniJmll a ''mi ~s; ing liuk'' 
when it i~ cleal'ly intenuediate in 
structm·e between· two of the majot· 

group~ (phyln) of nnim<tl!o\,then P f'ripatus 
i~ a str ong CH tHl ill<tte fot· the title. ~i ute 
its Rtt·nctun' ~eem~ to l)(l inteJ·me<liate 
between thn 1 of tltp se~meuted wOJ'lll!o; 
(Annelida) nnd thP .\t· t lu·opocln or 
jointed-foot nni mnls. 111 fad , so hnrd i ~ 
it to cled<le to wh i<:h or these two groups 
Prripatu.'l ~honhl lwloug i hai t he di flieulty 
ha~ been tempor;uily ~ol n.~(l hy placing 
1 hese ;Ht im t-1 1 ~ in a gt·oup o[ Ote il· owll­

t he OuydtopliOm or claw-benret·:;;. 
Pr riprrtus ik alwnyl') found in 1·nther 

damp sit nations, ~u ch ax in the bush at 
the foot of the valley~ oE 1 he Blur 
-:\Jountnins. whe1·e it inh;.lbits 01· liYe~ 
nn<let· t·ott i ng logs mHl may be ea p t m·ecl 
hy rolliug <1 way t he logs Ol' c·n t ting them 
up. Reeeutl.v two zoologists obtninecl 
some of theAe animals bet ween llampton 
ancl .Jenoln n ('aye~. nt n poin t about fom· 
thon~a n<l feet nhov(l se<1-len•l. llere tlw 
nnimn]!'; wet·e pl<>nt ifnl nn<lthe (·oll<>ctors 
wet·e abl<> to taptm·e several h undred 
~pe<'imen~ aft~t· a few hom·~' wotk. Tbe 
•·ead(•L· s hon lcl uo1 eoll<>d these little 
bea~ts imlis<Timi unt ely, howeve•·: as th e)' 
are t·a th er t ·at ·~. nnd, nn le~s 1·equiretl fo1· 
scieut ifi <" JHII'J)()ses, shou ld be left, ns f:n 
as poH:-; ible. mHli Rtm·hed . 

1 n appen nn•<·<• Pr'riJ)(( fu s l'e!-.lemb l e~ a 
cah'q >il hu wii h a soft v<' l vet y sk in and 

£C: P 

m:t n,v pn iJ ·~ of l e~s. 'rh<' spec·ies c·nptnretl 
n1 1lamptm1 w<ts ft ·om one to two inches 
long- and lla<l fit't('(•n paiJ·l-i of leg!';. ".hile 
JlllH'h or it ~ l-it t·nc·t nt·e appen t·. to he 
simi lat· to th a t of 1h(• .\t·tlu·opo<ls (to 
whi<'h t•·ue c·n1 <' 1 ' J>ilhn~ belon~). Peri­
fWIIfs clill'C'I'S fi'Oill tiJi s ~I'Ollp or :tllimals 
in :1 lllllllhc>J· of impo1·tant wnys. The 
<'hitilwus ~k in is t·o mpm·atiq•Jy thin nnd 
i:-: c·on•J·pd with lit1 1<• spiny lumps. nn<l it 
is 111<' ln11Pt· s tnl<'l111·e~ t hai gin• the 
skill itl-i dlnt·<td t>t·i~ti<- ,·eh·<'ty textm·e. 
Ex ft>t'll<llly t he••·<• is no appe<lnlnc·c> of body 
:-;t•gmentat ion as W(' ~('(· it in the .\ nnelicla 
:uHl . \ rih•·opoda . hnt inteJ·na lJy thet·r <He 
indiC'n1ions of xeg-tnentn l !i\(t·{tttm·e and 
tlwt·P is a p:tit· of l <.'~s for e\'C'l'Y one of 
IIJ ('S(' S('~ llWJl( S. rriJ (' J t>g'S ('Jl() in d<lWS, 

likr lht> <'t·nshl<'<'<lnl-i·. hnt the limh it~elf 
is not X(;'g ll tC' n1 <.'d . 

l't•ripal Ifs hH x n ln_yet· o f mn~d e beneath 
1h(' s kin s imib1t· to 1h<lt of 1he ~eg-nwnted 
wo1·ms :111<1 nlso posse:-;:-:es n pait.'or eyes. 
at 1hP hnst•s of thp anlennae. whi<:h :ne like 
wot·m ey<'s. The animal sc>t'm ~ to pt·e fer. 
ho\\'<>n•t·, 1 n I'C'e l i 1 s wa" a hont by menus 
or a pn i t· or anl<'llll:\(' si tnnt rd at t lw ft·ont 
of 1 hc> lwad . 

/ '('l'iJUII/18 ( 'O IIH'S 0\11 :11 ni~ht nnd 
fo t·tt~<'s, i 1 s food t'Oll !'\ ist i ng of i nst•r ts nntl 
o t hc>t· sm:dl :t n imn ls. whi c·h :tn' <'h<' W<'d up 
b.): lll<'Ht ls of l h<' ho t'II,Y <·n ttin g- j;~ws. 
\\ hrn <llt l tO.)'<'cl o•· altn<"kPd, tlt <' Hnimlll 
<'.it•t· ts a st i<'ky spt·t·t'l iuu ft·om a pn il· of 
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~1 i lll <' ~ l n mls w hk h o p PH ill fh <• base o f 
fhl' m·a l papiii ;H'. 'l'h is sl i nl(l i s l'Xt·ecd · 
in got~· ltH:ky n 11d t s p l'ohah ly n~ed to 
(l n tnn~l l' no t on ly enrmi t's. but a lso p l'Cy. 
'['he ~ l inw doe~ Jl()( s(i (·k to llw ski n o r i lw 
a uimn l i t s<'ll'. pt·ohahl ~· ow illg t o ii!-; 
Ye..> h ·t> ly 11 a tm·p. 

'l' Jt t> i n h~ t · tUl l s(t· lld \11'(' or f J(' I'iJUI(/1.<; is 
,·pry intPrest ing si ll t·e i t is lw•·p 1ha i i t 
disp lnys 1lw shnd n n~s tha t l ink il t o t he 
\\'l) l' lllS 01' f 0 the <ll'1 h I'O]IOd s. 

T he d igt"'st in~ t t·ad ltus no Ye t·y 
tlis1i ne1in:• l'e;l( n t·Ps nlltl t he cit·tuln ­
to ry system is xirn i lat· m baxic p lcm 
to that or t he a dhmpods. .\no the r 
fea1 tll·e whit-h r el nte:-: r>el'ipttfll .'i 1o tltis 
g t'O \Ip is t lw JH·t•xt'Jl<·e or <1 t·expi l '<t1 01·y 
x.vst em ('01\sis t iJtg o r <I i 1·-t \1 0 (.~!-; l t J·Hdteae) 
wltich tany t he ni t· d it·ed ly from tlw 
t.>Jl\'i I'O ll llW II t 10 1JW t i sRtlt'!o> or 1 he hody- n 
t•o n tli t io tt whi<'h <•xists in l h (l ~\ nimal 
Kin~dom n ow h <' t't:' ontside tlw 1<'l' l'<'st l'i n l 
H t·t h I'O) HH 1 s. 

J{('St>l11bh\ll l't' to t\H' \\'Ol'nls i"' sltOWll 
h~· tlw po:.;;~rss i on or <1 si Ill i I at· type or 
<~X<'I 't> 1 o t'Y s:ysi<'m. 'l'lti :;; comdsts o f a seriel'\ . . 
of pn ir (-'tl kiduey-t u t>cs (nepl11·hlin ) o ne 
p ct il' t ·mTPspotul in~ to c~n dl p n it· of l e~~ 

ANTENNAE 

OAAL 
PAPILLAE 

MOUTH 
AND 

FIRST 
PAIR 
OF LEOS 

Tll• ll••d nf l"• rl11nlu" ,., ..... fru n a lwlu"·· ,; la u\\•l n ac 
tilt' nann lh , Jn" • nnd "l' l"' ndnatt•rc. 

Art •·r l'a riH·r nud lfltHwoll . 

149 

'l' h ese ('ut s f rom n fi lm o f P e rittntn s i llus­
t r sdt• t lae tmr- like mo, ·e m e n t of t h e linabs 
In nnl m ut e d tarug r essiun. Uu Uke JUUl­
focalt'd •·a ter Jalllars. t h e l egs e tul In e u r , · e tl , 
j.:;'ri JIJI I u g t•lu ws. Ill ft)rWn rei aarogN~ssion 
t lat' t e n d en••;~• fear h'\'O s n t"<•essh·e JHlirs o( 
h·~s tu t n o,·e i n u n ison Is n acast n Jillllreu t 
(~<t' t· •·•·ntrt• n n tl lowt'r fi~otnres). 'l ' h e st•ecl­
mt•n wn1< kl n d l-,· l t'nt b y !\f r. H . F. Oo n sett 
USI\' 11<, )1.1"\t• .• tll' t h e Arm hlnl e rniYe rstty 

('o ll e,:.·t· . 

HtHl ope u ing 1o the s tu·f nce b~r a po re. 
'l' he 1Wt·von l" syl"i em is pl'im itiYe, ron~i ~t­
ing o f hn~ w i <l <-'l y sep m·n i f'd n~n1ra l net\'C 
<·ol'cls l'oH n ('d ed by regulnr nos~·c·on­
ne<· f ions I i kr i lw t·m1g-s of a la<hle1·. 

I n t·ep;n t·d 1o bl'ee<ling hnbits i he various 
s pe <'i l"s o [ P eripot u,"' d iffe l'. Rome being 
O\' ipH t·ou:-; <1 11d ~omE' v iv ip ;n ons. One of 
1lte f<•m <tl <•s 1akell nt Ha mpt on , now kept 
in n c nltm·t• iu t lw ln bol'ai ot·.v. l ai<l i w<'l \'P 
<'ggs !-\ i X ~eJH1t·n 1 <' l y on 1op o f 1hr t•n li\H'<' 
nwclimu ( in this ('HX<.' i t wn101 bi ts of moist 
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totting wood), and six iu a clnmp, b1.1 t it 
is not known whet hel' thi s ad ion was 
Hatn1·aJ oviposit ion o1· wa~ due t o t ul t tn·e 
('OIHlitions ·which t auxecl al>od io11. Each 
egg wa ~:; I tom one to two m.i Lli meh·e:-; in 
diamet e1·, white and vet·y :-;ofi an<.l 
jellifi ed. 

)Iembe1·s of t he phylum Onychophurcb 
can live only in places whe1·e t he nwan 
annua l tempe1·ahn·e lies between 50° and 

Mr. James 

Mr. J ames McKern , who had been Ct·own 
Trustee of the Austr a lian Museum since 1919, 
recently r esigned from his office. Mr. Mci<ern , 
who has been in indiffer ent healt h Eo1· some 
t ime past, had a lways tak en a 1\:een in terest in 
the adminis tration of the institution. During 
pa rt of t his time he had been Chairman of 
the Fina nce and House Committee, and his belt'l 

--.. - -~--._ 
Ji:. . Pope, d e l. 

()0° .F'. aml wh t:> t·e the lmmicli ty 1 

n niformly hi gh. They <He r el'>trided in 
t heh •·a nge to the t·egi on sout l1 of 1 he 
1'1·opi<..: of ( 'aJJ <'l1 1'. otenning i11 tho~e <Hen · 
of 1 he accolli )HUJ}'ing map whi ch m·e 
t'ol ouL·ed l>l ack. The g t·oup comprises t wo 
families. wit 1t t we h e geu et·a and eighty 
~pt:> <:i e :-;. Tln·ee gen e1·n al'e found in Au :o;­
h ·a htsin. 11amely, l ' cripatuidcs, Ooperi­
J)(( flf-" and ~r.....(.'JIHperipatus. 

McKern 

in fo rwa rding the int erests oC 1 he :uuseu m had 
been conside•·able. His 1·esignatiou wns 
accepted with great r egret. 

Mt·. l\IcK ern , who was formerly Deputy 
Audito r-Genera l. h as r endered a life time of 
service to the Sta te. H e WRS a lso c loselY 
ideu t i fied wi I h oh il a n thropic movements. 
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Australian Insects. IX 
Orthoptera, 4. - The Locusts 

By KEITH C. McKEOWN 

U
~ I ·'UHTl ' X ~\ 'l'E LY. l'O II I'UI'{iOJI in ihe 

ll ~l' of jlOJ>UlH l' llH lll f:'S fot· iJlSCC1 S j:s 

only too c:omuwn. but Sl'l<lom has 
it <tfl<tiHPd Stll'h l'Olll)lll'Xi( )" H S lO the ll:S(' 

uf t ht• t l'l'lll "~t·:tsshoppr t·". 'l'o i he layman 
the illst•l'ls whic: h fo l'ltl t hP migl'n tor y 
sw:tt·ms w hic·h dL·'·asl;ll e <.: l'ops and naiive 
ht•t·h<t~e an• '"gt·n~shoppe t·s' ' ; i o i he 
s(' i (•n1isl 1 ht•sL' sho 1'1 · h o t·nt•d j n sed s a t·e 
··lotust , •• 1.\ t'l'id iidat'), while 1he IOll g'· 

hoi'Jil'd. 1t·t•c· f t·Pqllt'ntiug forms arc "gt·ass· 
lao p pP t's·· t T<'t ( i~on i idHt') . 'l'o add to 1 he 
l'onf'u~io u . the typi<'al small !Joy pe1·si sts 
i 11 l'<'f't>l'l'i 11~ to I h<• l'it·ll( la t <.1 lll <' lll Ue t· of 
llw onl t•t· l lt•mipl<-'l'H·llomoptet·<t ) a:-; H 
"I<H·nsl " ~ 'l' h<• litllg l <-' ha.· 11ot beeu 
silllplifiecl hy tht• t>t'onomi <" eHtonlOIOg'isi, 
who has t·<•<·<•llt ly rli,· iciC'd the . \ (' J' irliidnc 
into two ~t·oups :H·<·o t·di llg to tlwi t· hahiil-i, 
t 11(' gJ·<·~a riou s. lll igt·;t to t·y HJJt't'i es lwiu~ 

l'luatu•· 1,,,. ..... , "h••a•au·r~". 
\\llh \\t•ll-th•,t•III IH' t l \\llll(-
111111,., IIIIIH>i l ' tl 11111111 1'11111 -

hOkt•tJ ~eroun•l . 
l'l111ltt \\ :tit• \J.rt•l,•ul · 
1111·:11 lti'M••ardl IIIIHi l UI••, 

:-;,,\. 

t·e l't• tTcd 1 o a. · " l ot·ust~· · and the non· 
mig t·atoJ';)' fot·ms as 'gnt:s!-ihoppers". Since 
som e of 1 ht•sc jnsecL· pa:-;s t h1·ough both 
solitary a nd g1·egarious phases, the 
dh'is io n i!-i 1101 a happy one, especially as 
l'('g<H'<.h; i hoRe spet ie:-; of which we know 
little or nothing of th eir hal>i1 s. Fol' the 
puq)ORC of 1hi :-; ::uticle we will r efe1· to 
1 lte s hot1 -hot· tH:>d species a~ "locusts" 
inel'pedi\'e of habit. The loug-llol'ne<.l 
forms (T et 1 igoniitlae) will l>e cou ·i<.let·ed 
i n 1 he next artic-le of thi. · se1·ies. 

The Jo<.:uKt!-i, by t·easoll of theh 
tl es t ructin) habits, al'e of cou~iderabJe 
im pol't~m t<'. aud some 360 ·pedes have 
ht'en desnibetl fl·om An. t ralia ; fortuu­
<l t e ly, not all of them a1·e to L>e classed as 
pests. TJw most ontstaucl il1g features of 
t he lo<:ust s :ue i u t he wing·; the fore pair 
at·c nanow. pl'otedire covers ot· tegmina, 
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~~\'ll l'Jil nf ' o<>n s t s u t 
n ulgn. nt•n r s i n~· lct un, 

1\'(•w South ' Vnh.-s. 
Photo.- r. l i!:1 th £' t'. 

the hind ]><lit· <11'<' g'<IIIZ)' <IIHl fnn-like. ~nul 
al'e folded np lwlo\\· the tegmina unle~~ 
the imw<"t i!-; i ll nig-ht. \Yhen n1 1·est. both 
pail·s of wi ng-)o; ct J·e hel<l t·oof-wise oYet 
the body. ~'hP ctntennne <He )o;hort. an<l 
some1in~es !-;lig-htly 1ltic:kened. The h ind 
legs aJ·(' spi u<'d. " ·ii h strongly thi<'keued 
thighs, ;w<l ;t a·p <'ffki en1 levers f ot· 
jumping. 

Ther e i~ sonH' Ynl'iaiion in t he habitH 
aml life- histol'i<·~ or the <litfel·ent ~pecie~ 
of locusts. hnt those of one of the gte­
garions fol'm~ wil l. pel'lwps, gh·e the bel'it 
geneJ·al iclea o r t hei ,. mod e of life. The 
mntlll·e females d eposit t hei1· eggs in holer-: 
bored in h<11'<1, ~un - bnketl soil by means 
of hOJ·n.v plntes sitm1tecl at the exh·emity 
of the :-t h<lonwn which art as ch·ills. The 
eggs at·e le1 icl in mnss<")o;, each containing 
some thiJ·ty ot· fol'1y eggs, each female 
<leposiiing st'Y('I'n l of the~-;e mn~ves <hll'i n~ 
heJ· l i re. 'l'hc· e~g-mas:-; is dtenched wit h 
a f1·oihy fluid, wh ich on <lr·ying lun denR 
and welcls the individual eggs into a 
<·l nH1et· ot· ('f{g-<"n psult'. and , at t he Ram.:> 
1 imc, provi<le:-; 1 hem wi t h <I weat her-pl'oof 
cover·ing. ' Vh<•r e t he in sectH occur in 
pJngue uum l.>er·H. tlt e egg-laying gt·otmd:-; 
will <.·o nUtiu eHor·mouR n umbers or eggH. 

11 has hl'(' ll <•:-;timnt<•<l that the? t·c may lw 
fr·om ~00 to ~00 t•gg ll o lP:-; to th<• squ :ll't' 
foot. wit lt <1 11 n \' t'J'<tgt• of :wo to l'<l<"h 
sqmu·<' foot on.> t· ~<'n~J·nl :H·t·Px, giYing a 
c·onsrt·,·nti\'<' <'xt imn1<' of 10.000 <'ggx pPt· 
squa t·(• foot. ot· n\' t> t· 1011.000.000 <:>ggs ]H' l ' 

~HT<'! . \ l'tPt· <1 JH't·iod or ;I <·on pi P of weeks. 
or it may h<" mn ny Htonth~. <H'('Ol'<ling 1o 
elima1i<· <'Ott<li tionx. th<')o;t' <'g-g~ hatc·h. 

'l'h t> ,YOilllg' ltop]H'I'S Oil hn.t t hing ell ' (' 

m ini<lillt'P n ·p l i('<ls of th<'it· p<HC'nix. s<W<' 
that t lwy '"'<' wi n:rl<•xs. .\)-; in ot hE't· 
fnmilit•s or 1h<• Od lwptel·n. gl·owth lH'O· 
<·et•d)o; hy a xpJ·ips of m oults, small wing­
}l<tds lwing dP\'(1 IO[Wcl. <l nd with tlw las t 
(•;-ts1ing- or tlw skin t lw flllly d(?n.> lop('<l 
wings <11'<' :H·tpt it·c•<l. ThP yonng ho ppPt's 
SOO 11 ('()Jl\ llH' IH'(' 1 0 r('('Cl. <111( 1 m on• 0\1 t · 
W<lt·ds l't·om t lw <'g~· h<'<l on an p \·c•t·· 
wi ti PII i ng- ft ·o n t <\)-; 1 he h<' t·bal,!<' i~ <l<'~t ron'd 
hy t lH' ath·;m('ing- anny. \ \ ' i1h inc· t·c·a·sl'd 
g't·owth th<' J•;Jt<' o r dc•)o;(l'lH'tiOII ;lltd of 
t hf' <Hl\'nll('(' iJIC'I '<'HX('S J> l'Og'l'('~~i\'('ly. 'l' hi:-. 
ltoppr t· st ng-t- us\IH l ly last R ahou t t wn 
mou ths. \Yit lt th<' a<"quisition of wings. 
m ig t·;.t t ion i s :-;p rNl cd n p , :\ n cl t hr ~ \\'H t·ms 
t t·<l\'t' l long- cl is1n n t l'S, a l ig'h ti n g- w lwu l ' Oll 

tl ilion )o; H t't' 1':1\' 0 ll t'Hhl<• to fN•tl anti 
dC'po:-;i t t la•i t· <'~g)o;. \Vh t•n a ll l lw <'gg~ 
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Tbt" .\uHtrnllnn t•lna.;"ut• l.tH' UtcC ( C'httrhtfl•t• CI•t- l t·rmlnlft·ra) , Ft•mn l~ with outsatrcnd wings. 

hn\(' ht•t•n d<>po"'i t<•d tiH• f<•ut;t](·~ die. . \ 
s udd1•11 clt·op i11 I ht• tt ' lllJlt'l';tlllt't' will c·aww 
ll<•a' _,. nwt·l aliI y. ' l' h t ' t't' gpnpJ·a 1 ions may 
ch•n•lop in a st>~1son . a11d Ill<' wi n1 E>t· 
lllUJIIIJs :11'<' IISWdly p ;tS!-Wd in th<' (;'~~ 
:-.tntP. In lu·ipf onllill<' lht• lifP·<':V('I(" o f :t 

plag tH• lot·ust is s otll<' '' h:1l as follows. Tlw 
PJ!~s la id in t lw a 11 t lllllll on•t·-win l<'t·. 
hat<·hin~ in ahoul fin• months, 0 1· sonw­
wlwt·<• aho11t ~t>ptemlwt·. 'rtw fit·s t hnpJH't' 
s \\at·ms t~t·e to lw fo1111d ft ·om Hc•pt<>mbrt· 
to Xmemh<'t': t lw wing<'<l fot·mH appc:n 
ft·u m l><·c·<>mltc•t· fo Fc•ht·JI :ll·y. fl epositing 
llwit· <'J!'J!'H at nlmoHt any tim<' dm·ing 1hi!·; 
JWI'ind. Ft·orn t IH's<' <•ggH a sP<'OU<l hrood 
\\ill t'IIWt·g<• <l iHl fN•d ft·om .Jnnnary 1o 
)l:n·<'lt. an<l llw wing<>cl ins('(•1s ft ·om 
.\l;u·c·h to .\fctY will again d<•posit cggl'l 
wltic·h ''ill o~·c•t· winh•a·. ('Jinwtic <·on­
clitious 11111\' C'I\IISc• :-:onw n11·iation in the 
JH 'U~I 'HIIIIJI(: Hlld 1-\0111<' 0\ (•J'lnpping, ])(' I ' · 

111it1ing tlw dc•,·pJopmc>nl of a third bt·oml; 
IJul tlw fot·<'~oing ~ht•lo\, at len~t, HOtnC' 

irulic·ation of tlw ~c·cpu•Jic•t• of thr "'"'"''lllH. 

Photo.-A. ~rusgr:\xe. 

. \11 id C'H Of 11H• Jmvf'H ('f\\1. eel by ] Q('U~t 
:-: \\·a •·ms m..ty be g-n i ne<l hy figm·es iK~necl 
•·ttg-H•·ding t hC' phq.nw in the \Yal'l'en, 
'I'ot l<'nhnm. C'oncloholin , an<l Fol'bE'R rlis­
t •·ic·ts. i11 Xp,,· Ro111 h " 'al e!-\, clul'ing In:~a­
;~ .L 'I'he mnin ht·ood nppeal'e<l in Detember. 
'Ph e <'gg-beds w<'•·e <1 i :-:11-i h u te<l on••· an 
;nc>n of 5~~.2-lO <l<'I'<'R. The secoJHl l)J'oocl 
h<lf<'lte<l in F E>b•·nnl'y, 1he <ll'P:o'l of the egg­
lwdx c•xtendinp; on•t· :!,H44,000 nc1·es. The 
Hl'<'H nff'Pded hy this se<·OJHl swarm was 
c·a l<-nla ted n1 :!1.000,000 Hc•·eR which wet·e 
Hc' \'PI'('Iy chuuag<•d, while an n<l<liiional 
11.7:>0.000 wet·e modPt·ately damagecl. A 
thit·tl hl'ood lnddt<'<l out in ~\p l'il. bn1 
C'limnlic· ('01Hlitions wet·e unf<wonrnble 
fot · th rit· clen•lopment. 'l'he total loss to 
gt·aziPl'H fl-om t lw :~:!.750,000 acres 
damngetl h:y the lO<'IIs1~ wn~ pstimate<l at 
£:!,()~7,000, in aclditio11 to thp coRt of hand­
ft•Pd i ug- s1o<"k n ntl ot he•· c·osts. The loss 
to 1 ht' wh~n t g t·ow<'•· wa~ spt down nt 
£!)~0.!300. 'l'lw inf('l'\ta1 ion in<'lmled 1he 
gt·<'al<•t· J>cu·t of :'\t"w Ronth \Ynl<>~ a~ well 



a~ other 8 1 utes, so, when th<> rc'IH t h·ely 
small c-n·ea J·ep t·eseute<l by 1 he <1 i~hiei R 

meu tioued i :-; t.aken iuto ('OllKitlcrat i ou, 111 <' 
tote-d l oss mn:-;1 haye •·ec-l<"lted figut·f':-; of 
s(at·11ing di11lPHI-iiOW~. )(- ix 1-i ll C'h fi glll'('S 
" ·hkh IJ I'i JJg home to 11s t lw ('('OllOlll i<' 
impol'lantr ... o f iw.;<•<·1s to ont· pl'illlHt')' 
indushies. 

Bnt, to tnnt to lig'htet· mH t t<•t·!-;! The 
lo<"nsis are capabh• of p1·otluring- sounds, 
mo~d- of them possibly h1 1 he n~t t m·e of n 
Jo,·e serenade. Some <'h i rp, some cl ic·k, 
while oth<.> t·s aga in p t·o< luce t·a ti litl g no1es. 

.J t ' :-.. t·: I. I !J 10. 

f'ot·nts i ~" tit<• Blad-:· lipp<•d Lo<"uRt, <H' the 
.\ w·d l'<tl ia11 Pht ~ ll(' Lcwust ( ( fJwrtoiC'f' f CII 
/(' 1'111 in ijf•ru), 11 nwd ittnl 1-'i:wcl inf.le<·t 
;tbout 11 1o I i indtt•s in h·n~t h , tlw 
f'<' llHtle~ nw<ts ll l'illg <t hout :!~ iu<"lteR in 
wing-r.:;pan ; till' f't•m;.Ji ps at·<• laq~l' l ' tlw11 
t he• IIIH IN~. TIH• hi 11d "'i ug~ lu1 ,·c· '' NI 1·ongl~· 
lll<ll'k('(l hhtc-k paldt al tltl'i l' lip~. :1 

f'<'H t nre that t·<•nd<· t·~ t ht•i ,. tl<: tl• t·mina I ion 
<'n~y. Thi~ ~-'P<•ci('s j~o; wid c·J~T di Rit·ib1ttt><l 
throug-honi .\uktt·;llin, and is that t·c·~] Hlll ­
sihl e fo r lllc mo~t wid<>~pt·Ntd tl<lllla~r 
d 111·i 11~ lonts1 i 1'1'11 pt ion~o;. 'I'h<• ~<'<'OtHl 

'l'h c Au,..t r a lia u Pl:t,.;·n c I. ~H'U"t ((' l"' "h• i•·t·h·,.. tt•rJttinl f'\·ru ). Ft•m :th· t'rum ,_ itl t•. 

)Lost of thelo;e ' '~ongx· :ne pt·o<l\H.'e<l by 
rubbing a t·ow of HtnaJ I, dos€'1y-sei , prg­
like point~ upon the t high ar1·o~~ a hnr<l 
1·id ge upon t h,e wing-core1·s. "\Yhet'€' t h ~t·e 
i!-; :ouncl pi·o<.ltH.·tion i n an auimnl Oll(l 
11ntnrally exped!" to find pt·o,· i sioJl fot· 
it !:i cletection- ot, to pnt i t in anothet· 
way, orgau r-; of he:ll'i ng . 'l,h<>se :n • no1 
wanting iu the lotusts , Hll<l th<'it· ''ean;" 
a l'l' : ituated on t lw Hi <le~ o f tlw fi t·st 
H IJtlominal J-;egment. T he xom Hix pl·<Hlll<'ed 
by locusts tn·e JJe~t he:nd 011 hot day~. 
w hen the mul e!-; n>st 011 opt>n spn('<.': amon~ 
1he ltet·bage, baf;king i11 the ~nn ~h i tw an cl 
<·;tlling to p t·oHpectiYc mates 111 t11 e 

tw iglt boul'boo<l . 
Home of ilte .. \u~l t·alian xpN· ips o l' 

I<H·nHtH nwl'i t HIOl 't' dP1:tilt~tl <:onxid(•t·nt iou. 
'J'It e mol-3i impodaut o[ t ht> gt·<•ga •·iouK 

Ph oto.- .\ . ~I u:;~ra \l'. 

"'I H:•t'ie~ us ua I I y a 1-'xo<"i at ed with t htl~e 
plague~ is 1 IH' ~mn I I Pl<q~ue Lo<·u t 
( . l luft roi c('f('s (·ruriafrtl. nwas11l'in~ ahout 
I inch in length and I :l i ne· h e~ act·oRs the 
ontspt<>ad wing-s. . \ ga in 1hc malf':-\ <tre 
mudl xmnllt>t· than thPit· mntes. The 
ft•tnnlrs Ht'l' gi'<'P lli xh. and the male:-; 
_\'(' !l ow. In tll<' H i,·pt·i na. in some :tt'<?HR 
\Yhel't' i (. was l'o t·uwt·l y :tllmHla n (, 1 bi:-; 
little specie~ st'l' lll x to h~tn' LH'Ptt tlisplacrd 
by its l a~·get· t·l'lctlhl'. ' l' het·t1 is 11 n'lllat'k· 
n hI c' <1 i ffr l'l'n ep bt, t \\'('<'11 t Jw <•gg-lny i u~ 
h <t hi ts of the t \\' O :-< JH'<: i<>s; t hP la q~<' insrd 
dt•pos iis i t~ C't.!;gs wit h busi m·s~· lila' 
undi\·idunli(y; (1\p ~lllHII fOI'lll st•t•lllS 

<tlllHH~ t to mnk<• a (';tt·nhnl of' lht• <'\'l'lll. 
'l'ht• IHit• \Y. \\'. l •'t·n~gutt dt•xniht'd thl' 
~('l'llt' upon lh<' q.{g ht•d"' and tlH' nu•tlwd 
ol' <'gg la,yi11g. 11 <1 xn~·~: ··nut tltt' most 
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'l' n n Ht run .et.• l o('tu•tH : 'l' h e Loug­
ht·ttd t.'fl l .tt<'UNt ( -'"(•rld n har rltn) 
uu cl tht• llfd~,· -IJII <'kt'tl I , Cll'UHt 

((:uu ltu•n nu~ trnlnsl tH') . 
.\ 1'1 ~ ~· l •'r•og·g·n t t. 

eXI l'ftOI'tl inal')' p;ll·l o f th e 
opel'ation wns tl1n t e:wh 1'enH1h ', 
while hm·ing tlw d1:nnhe•· t o 
dt>po~'< i t I lw t'gg~. wn~ :t1 te nd ed 
hy two maiPs. <'Hdt o f whic·h 
n•:-:t ed his h<><lcl agn i nst hetK 
with 1li~ ttllf(~ ntutt• t·(lsting- 0\'<.'1' 
her head. and l lw innPJ' fm·P­
I ~tg dnspl•tl on·~- t hP ]H·o1 hnrax 
lwhind 1 he hasP of the head. 
Ht>Riing- l ik<' 1hi :-<. with tlH' tailx 
of t he two <tlt<•ncl;tn1 m cd <.'s 
pointiug out,nu-d. tit~ thl'eC 
fm·med n t h t·e(•-rayt•d .sin r ; 
wheJ·t>Yt>J· t IH' h n xi nexR o f egg­
IHyi IlK was going on. (~H<'h f<'HHtlC' n n cl 
II PJ' at 1 ('lltlH 11 t s \\'P I'<' x 11 n o nnd ed wi1 h :1 

dus( (•J· of ;HIIl t il·ing m<tl<'s, ,,,·et·ag-i n g t't·om 
lltil·ty to fift y in ll lllllb<• t·, gene t·:.l lly in 
hn1whes of fou t·s Hll tl fin:1R. fol'ming nn 
it·•·egulm· t·i ng cu·onwl thPm , lmt !-:epn t·rtt e<l 
from het· hy a ('] ("HI' H)Hl<'(> C){' th t·ep 0 1' fOUl' 

inc-l t<>s: in no imdHnev w(lre 1here evet· 
moJ·p t hnn t ,,.o malrs touc·hing t he fema1 e

1 

though wp <•xami•wd thonsnnd s of them 
a f wcwk. 

"'rlw pt·ohnh iC' :111 d only •·<>ason 1hnt 1 
('ri ll H('V fo I' 1 )J P ;t ( f (lJ1 d ;t ll<'(• of ( 11<' f WO 

mai<·N oJJ t lw pgg-lnying 1'<' 111<11(•, is 1lwt it 
<'nabl es h<••· to gl'f a 1it·m PJ· g .-ip of the 
g t·oHnd, nud in fad hold,.; h<'J' in poAit ion 
till klw c-outplc•t<'l'i h<••· ta ~k . I ('HJI find n o 
l'«' t'(H'cl of thiN hab it in any o ( out· 
dP,..e t·ilwd KJI<'l· ic>K and have II PVt> t' noti ced 

il 111 xi'\' Cnll ot heL· ~pecies 
which ha\'C~ the sa me habits . 
Tlte clixp;.n·ii .Y of kexeR ik ve t·y 
t·enHt l'l<able. the t·e being full y 
fod·y males to ea<'h female. ' 

. ..\ <'Ommon kpecie~ in 11H' 
tl:txiei·n at·e~l x o f Ans tt-a lia is 
t he Yellow-wingNl Lo<:11!-;i 
( 0 (I st l'im m·ft" .'1 mu .c; i r· us). J n 
ihe c·onxiHI «lixil-irts of )ie\\' 
Roui h \Y;1les i hi k i n ~ect is 
m01·e or less solihuy, bu t in 
Queen xland it f orms mig1·atOJ·y 
kW~nms . In it~ solitary sta1 e 
it fteqnent s open g1·assy spaces. 
fly ing np when cliRtln·bed wlth 
n lo1Hl and ch;.na ctet·istic elick­
ing l':ouncl . 'rhiR is on e of t he 
mo~t e}l~il y iu eniifiecl of out· 

l ocust~. 1 h e J1 ind wings having a bright 
~nlphur-yellow n t·en. at the base sur­
l'Otmdecl by n b•·oad bla ck band; there is 
n i ranRpaJ·ent. coloul'les~ wh1p;-tip. 

The Lon p;-n o~e<l I;O('ll ~t (A c1·ida 
tun·ita) . a c·m· iou~ ~longnied ct·entnre of 
bri g h t gt·<.><'ll or pinkish colont·, hn .s the 
hea<l pl'od HC'ed fonnn-ds into :l mnrow 
point, witl1 t he (;>yPs set well fon\'Hl'll near 
it.l;;; apex. The bind wingl'i a•·e n deli cate 
greE'n i:-;h t i nL TIH• H n f enmle ~H·e curiously 
thidu~ued and finge•· -like . nntl t he hinu 
limh!-i <lppen •· excet-.sively long nnd 
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'l'ht• B hw- win;J:.'t•d Lo(•us( 
(Corytlhistt!s ~-,;anutltt• rus). 

Afte 1· F l'Ot:n;·a tt. 

·lender. These Long-110s t>d Lo(.'u s1 !S ft·e­
quen t opeu ~p·assla JHls o t· <:O<Jt·se h t:'l'ba ge, 
and when <.list nl'bed t hey tak(' wing 
l'eadily, aud fly \\'i t h t heil· l<)llg h iml l egs 
h-ailing behill tl them. " ' hen in fl igh t they 
emit a loud cnH:kling uoixe, but l1ow t hi !=; 
i s produce(l 1 have n eve 1· beell ablt• 1o 
dete1·miue . 

Goniaea a u-'drala .<; iu (') the Hidge-backed 
LocuRt , is a hu·ge l'etl<l ish-b t·o wn inRe<:1 
about t wo in<t:hes in Jength , \\'ith the 
t ho t·a x pl'otlncetl into a .-h::u-p 1·i dge or 
c1·est . It inhabits ope11 forest countt·y, 
and when 1·e:o:;ting among fallE>n and dl'y 
eucaJyptns leave:-:; it js ve1·y hat·<l to d et ec1 . 
Anothel' inhabita nt of t he Hnme type of 
country is Ooryphist e:s cya11upte·nus) a 
mottled greyi~h in sect which r extR npou 
the tJ'ee tnmk~, whe1·e its <·oloration 
•·ende1·s it vm·y 1uconspicuou:-; alHl very 
difficult to ~ee, especially aH it nsnn lly 
remain~:; qn ite motionlei:)H 1111 ti l one 
touches, ot· almost touches it. .At ' iVagga 

these loc· n Hl s t·<•s1 upon llw lidtPfl-C'0\1et·cd 
g1·mtit.e hould c- •·s, and h~.• ·<·.~q::rnin its 
t·;tmotdlai-!P p t·o,·<·s t t·u l y <'If C'<" ll\' ('. 

No t a ll th t• 1o c· ll s 11'\ il l'<' win~etl in 1heil· 
adult ~taitl, sonH• l'ot ·m s l '('lllilill wingl e!it-i 
1 hJ·onghon t th" i ,. I i n •s. . \ uw.ug _tlw"l' •.u·e 
m cm hPJ's of 1l1<• g <' t l \I K .I/ o u u~t J' IO , wln c·h 
lin> ill high O}ll' ll ('(l tliiii 'Y· KollH' or tlw 
wingl es s d esel't l'ol'lHs ha \'l' t h<• 1 hot:ax 
t·em <HkalJl)· expan<lN l a11d h lo t('hed w1 th 
wh ii e and ht·owtl. ' l' h t>y lwn t· a t·(la lly 
•·em;nlw I d e t·es<.' lll b 1 <llH'C to 1lte pl"l>l> le: 
am ong \\'hi <·h 11H"Y )'('s(. Lit t 1£> is known 
of theit· lif<•-his i ori es a nd habit s. 

' l ' ht• \ cllu \\ - "lnJ(ed 
l.o<'lll'lt ((;uiCtrlmu r~ol'l 

IIHII'Ii(' ll 14 ). 

Aft e r Frog!tatt. 

~ l l•nti o n mcty lw llladc he t·(' o r another 
l'ntuily of lo<·uxts, th t' T e t1igidae or 
P igmy Lro<·ns1 :..;, wh ieh a Pl><'<ll' to l>e au 
offshoot of 1lw tt·tw Lm·ust s ( .. \('l'idiidael . 
'l'hr v al'<? l '('lll <:ll'k ~lbl <' little iu~~ct~ allll 
ha \'C tlw 1 cn·mitHt t·e<hH'l'd to minute ~ 

l:-H"a les. " ·hell 1 he h in<l wi n~s al'c preRent, 
they m·c> of1en l'oldt•d ="O clo~ely as to 
appeat· like tht·P<tds. Only eighteeu 
!-;pC<' i('x ha\'<.' been d('s<'l'ibed f'l·om .\us­
tt·ali;L ~l «?mber~ o f the g<.>nus J>arafeff,l/•~' 
Ji\'P 011 t lte lll<ll'g"ills or s1t'(>(\JllS :tlld pOOlS, 
;nHl sometimes ('\' PH under thP slu·fnce of 
t h<:' wn1 e1·. -'l ost of t h(' species an• srnall 
and :-l<.' ldom mensut·C? mo1·c than nbout half 
an ind\ in len~il1. .Xotlting is knowu of 
tla~ ir li ves. 
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A Nesting Colony of Sea Birds on the 
Admiralty Islets, Lord Howe Island* 

By (the late) ALLAN R. McCU LLOCH 

l Some yea rs ago generous friends oC the Australian Museum jointly provided funds 
to enable an expedition to proceed to Lot·d H owe Island to gather material for the 
consu·uct ion of g roup. or ha bitat, exhibits. 

One of the resu lts was the Admiralty I slets group, which vividly portrayed sea-bird 
life. This was one of the first attempts at t his type of exhibit ion. and it earned much 
praise from visitors .. both ft·om museums abroad and others that knew the island. 
I rowevet·. the passage of time and t he consequential advances in technique suggested 
that improvements could be effected in t he way of accessories, art-work, lighting and 
casing. So in these directions a lterations wer e made. The mounting of the birds had 
been done so real istically, and they were in such a good state of preservation, that t hey 
required little o t· no attention. 

T he Trustees were fortunate in obtaining the services of Miss Mary Soady, the 
well-known artist a nd sculptot·, to paint an entir ely new background which is a very 
[aithful a nd artisti c reproduction of the nat ural scene. The construction of the exhibit 
is lhe work or the Museum's prepat·ators, Messr s. H. S. Grant, J. H. Wright and 
\\'. Rarnes. 

T he ol'i~inal description of this exhibit, penned by the late Allan R. McCulloch 
and published in thi s M.Hl.\Zl ~ t~. J uly, 1923, is reprinted h er e. It seemed desira ble that 
Lhis be done, fo r 1\lcCulloch had conceived the idea or t his gr oup and be knew the is land 
and its a n imal life thoroug hl y. There have beeu som.e s ligh t alterations to his text, but 
Lhese t·ela te so lely to the scientific nomenclature, which has been brought up to date, 
and lhe indication o f is la nd vernacula r names by enclosing them in quotation marks. 

S
E .. \ b i1·<1 s ,,·.tw<l<'~· fa•· and witle ove.r 

t lw o<·t>an:-; tln•·tn~ 1hP g•·eater patt 
of th t> YC'HJ '. lmt, a t the c·all of t he 

matin~ ~E'aH0 11, tlwy foJ•(.\ga1hE' l' at choHen 
pl<H'P!'! t o nN>t a ntl t·ea ,. 1 ht' i ,. young. The 
c·olonie~ thn~ f01·med often iuclnde 
eou n1le~~ t hous<l ml s of i nd i,·icl ual x. and 
may he c·om p•·i ~ed of Pither a !'iingle 
specie~ or of sc• ,·c•·al dif'fe•·e11t kinds. The1·e 
i ~ J'Nlson t o hplic,·<:> th~11 many bi1·ds 
1·epail' to tlw same phH·es yea1· Hf1 e•· yea•·, 
l't>J!<ll'dl('ss of t he grNd disf<IIH'es they may 
ha\' t J'<:WPlled h t>1 wPen whil es. nnd it i!o\ 
JH·obable that young hi •·d s •·et n •·n to the 
i~lanci H upon whi (· h they wel'e re<cned 
wbPn tiH' timP ('Oilll'~ fol' th<•m to nnd e•·­
tak~ 1hc• l'eHp011!-!ihi l i1 i ('H o f' parenthood. 

The Admi•·n l1y l{oC"k~" at IJOI'(l llow<• 
h d ~lliCl m·<' a g•·~ up of' i xl f'1 x o I' fan tasti<" 
fCJJ·m, with a ~nmty g-•·owth of g l'HHR and 
<H·c·aHional low huxhc>H npon t h<>i •· t·ocky 
f:t<·(·~. Tlwy a •·<> tl i ffkult of acc·exs cxc·ep1 
iu \ 'Cry c·alm w(•nthe•·, a nd HI'P favom·ed 
:ll'tOJ'd iuj.{IJ h.Y lll<l 11)' Hea hi l'd l-i n!o\ n<>s1-

• s .... Jo'run t l!tpl ;•f ' t•. 

11 

EniTon.] 

i ng sites. E cnly in December eaeh year 
th cm~nncls upon thousands of Sooty 
Te•·us or ' 'Yideawakes'' ( Onychop·rion 
f u8catus) wend t heir way in from the sea, 
<llHl. meeting with t heir fellows, chatter 
louclly HR they Relect faYom·ed positions. 
Xot 1 hctt any one site would appear to 
bP bette1· tluln the others, because, as no 
nctual tH:'Rt iR built, any surface flat 
enoug-h to 1·est the egg upon seems to be 
all that iR reqnil'ed . As the month goes 
hy t he terns become more and more 
nnmerou~. and, when t he chickens make 
i heir appea1·a nee, t he g•·otmd is c·oyered 
wit h a living ma ss. \Val king- Hmong· them, 
one mu~t head warily to avoid rrushing 
<1 yonng bit·cl ot· an egg under foot , while 
douds of thei1· distracted parents fly 
rlo~e :~.bove one's head. sCl'eaming and 
r hat te1·mg, and oc·<'asionally swoopiug 
(lown to pe<·k nt the intruder. 

'rhe eg~ of the " 'Vitleawake'' is 
(\xc·ellent eaiing, <llHl, though ihe volk is 
•·id.1 ly :-olmn e<l. it lnrk:;; that fishy flct\·om· 
wlll('h Js <'Ollllllon to rnoHt ~t'a - b i rd's pggl:i. 
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G1·eat qmllltit ie"' of them m·e collected 
f o1· t he table by the 1·e~;idents of the 
i:-;lan<l dul'ing t he eal'ly pa l't of each 
sen~on but, as each b ird robbed of its 
egg soon lays a nothe1· the number. are 
not diminished. The eggs are beautifully 
mottled and blotched with bJ·ow11. and no 
t:,·o appear exactly alike. :\Iaybe each 
bn·d 1·ecogn i ze~ itH own by the lU<lTkil1 g 
upon it, though expN·iments have !'>hown 
th<~ t . its _POSition i R hugely t he v:-.n·ent ' s 
gmdm p; featm·e. '\Vhnt happens when n 
C'l'OWd Of simihnly m~u·kecl chiCkR :u·e 
distm·bc<l by ~ome inhntle1· can onl y be 
left to t he im<lginatioll, for t hey scTambl e 
off in eve1·y <litedion and become hope­
lessly con l'nsr<l m~ tl tE>y jo!-;tle aml tumble 
over one anothet· in their fnlntic- eff'odR 
to hide. 

The chicken:-; <leYelop ntpidly, cll<1 ll ~.dn~ 
f1·om lit1le balls of ftuffv <lown to 
fl edgling. wit h a Roo1y bhl<:k plumage 
speckled with wh i1r. \Yhen t h ey a1·c 
l'eady to fty t he i l' p:nent~ enc01u·age 1 hem 
seaw;ud ancl i u t t·ocluee them to the !-;1et·n 
1·ealities of theil· rut m·e Ii\·eR. Th ey m·e 
taught t he <ll't of fhdting and of battling 
with adverF<e win<l:-; nnd wa\' <?)o; . Hut they 
t·etm·n to t heil' roc·k;-,· home:s .. ,t nighHa ll , 

;tJJ(J o ue hl'H l'X them high OYel'll Nld il.H t h<•y 
st t·u~~l e with yo n1 h fnl eff01:t Hga_in!-\t the 
f't·e~h l)l·eeze, 1 hc i 1· Rh l'i l l <·t·JeR he111g en.•1· 
;m~wt• t·<>d by 1 h C' ro lling note~ of thei1· 
gmu·d ians ' C'nllin~ " \ Vicleawake " ' ide· 
awake" HR they g uide them in ft·om the 
H(';t . 

OnnnC'tH (Sula l',IJ{IHOJJ·C)) <cue al!'io plenti· 
fnl on ilw A<lmit·alties, their bu lky white 
foJ·JJts lwi n g <'vet·ywhet·(> ('O u spic uous h·om 
a l'at·. 'l~lwil· hu·ge white egg-s at·e 
depoNi1Nl upon bare rock, and, thoug-h 
n l w;tys clidy, <ll'P white upon t hcit· ont.er 
snl'f'n<·es; if' x<'l'<l1<'hed, howeYet·, the inner 
ln ve t·s of t he s he ll :ne Rhown to be pnle 
gt:epn in c·olom ·. At xe;l, gannetR ;ne 
p;n ·ti<·nhu ·ly )lO\\'P t·ftt l bit·clx, flying with 
t>Hst• a tHl HJH't'£1. ancl often <lidng headlong 
fl'ont <·onsidct·nhle hei~htR upon some luck­
lPss pt·<·:r ~ lnt 1 on land they a l'e ungainl~· 
in tlw <'X tt ·<>nw. ;lJHl if tlh:durbed <ne apt 
to f t·n mpl<• et· tJ e11y upon their offl-;Jw ing in 
1 ht•i t· <·on fusion. 'T'Iwy e:u·e armed \\'ith 
po wpl'ful ht>n k~-;, an<l occasionally show 
fight when np)>J·oadte<l. while !0\<}Uawking­
h;Hsh ly n t tlw i nt n Hler. Hn t. a~ though 
W(>)J H \\':11 '{' Of ( heiJ· a wk\nH'clllCSS. theJ~ 
m ot·<' ol'h•n ,·omit np half-clige:-;ted fl~h 
wh it·h t lwy ](•;we a~ ~poi l s to the vidor. 

Frt>m 1h(' l'lnmmlt of l\Jt. Co w e r (Hac JoctkH UJioll )trt•t•lt•ICnnH ·ut. J, ld"'htrd, nnd thc•ll 
o , •t•r Chc h~w<•r Jy hag tturCH of the islnud . Nt•nrl)' :1,000 ft•c>C lwlu" IH tlw hrund ln,r,toll . 
\\hll(' """" to Ut<' north IH th e IIHlc u;rou)t nf ,,.,(' . .. l .. nn\\n 11,. Cht• ~clmlrnlc h·~<. 

Photo.-,\. n. l\h•C'ulltwh. 
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:ltHI. dc·~t>t · l in~ 1lwi 1· hnpl<'RI'\ d1 itkcns to 
f:d(' i n :1 llh)s l <"O\\"Ht·dly Ul<lllllet·. make 
tiH• i t· l '~<.' ~ lJ H' at Uw fit ·s1 oppodnnity. 
T IH•i ,. wi11~~ :tt"t' ~o Ion~. how<.'\"~t ·, a s 1 o 
lH':t l IIJIOll !IH' g1·onntl if t he l>i t·tls attempt 
w at·is<' f1·tHll a Hat ~111·face , so they m11st 
rc•adt ;t l c•dge ot· slop before i hey can 
I :da• on· i 11 to I hP ll i 1". 

'\Vhc•11 rit·s t hai<-lwd. g-annet chi tks n t·e 
~Jll": l wl in g . n;l k<•<l. nnd t·e m:nkn bly ugly 
<)hjl· t'l ~ . hnl h.Y dint or mnd1 fl• <.•ding they 
gt·ow :tp<I<'P, and soon 1·in1l 1heil· hnlk y 
p:ll"l' ll ts in si :w. C\"Cll whllP <'O\" P t · <.~d wi I h 
tlutry whii <' down. ( lt·cy ft·nt he t·s then 
makt> tlt <~ ir <lJ>FH'Ht·anl·e, which devPlop 
in to <1 sJW('k lt•d plttmage st t·;lnge ly d i ffet·­
l'll t to 1 h<' blad-: a n<l s nowy white or t heil· 
pa t·en ts . a :-; i:-; thP fnshi on nmong sea bil·ds. 

'rlw f'<• w s<':l ( t t-t·P<l hnshes gJ·owiug upon 
( ft l' I"D<.'ky i s)('( s Hl"(.~ t <.~ I H\Hi(• <J by g'l"<H·e fn) 

g-t·c>y ·<'<lpJlt' d ~ tHldi<'~ ( . l u o u.~ .~; f olidus ) . 
\\'hi ("h ('Olt~ ( l' ll d {"l"lldt• 11ests of J!l'C1SS 

Hlll O ilg' 1 hl'i t· h ~·illl l" h <·~. ) I ntton lJ j J·d ~ 
('T'li ylllod ro mu JUH"ifiea ) !-;COop out 

s hallow unnow~ whe1·c t hey <'an fiJHl 
:sn ffi c ic>n t Ho il , or :sen ete them~elveH 
among gnt:-:;:s i m;~-;oc:kH and in hole~ among 
ro<"lu.;. 'flte ]Htl·e11t:s F;h;ne the dntie~ of 
iH <·nbating t he eggf-5 <111<l of keepling theit· 
eve1· hnng·ry hn bieR ·uppliecl with food, 
al1<l upon t he !';ea around the islets one 
:sees long b lack ribbons which are com­
posed of t hon:sands of the adults fi shing 
t.ogE>the1· m·onncl a shoa l of fif.;h or some 
ot lt el· mn:s:secl marine life. Shelve:-; upon 
t h<' diffs HC I'YC t he gra<"eful litt le "Bl ue· 
hDlies'' ( Procelstrwua, oac1·u l ea ) as n C'st ­
ing vla<'es, the 1110 1"e inaccessible theil· 
po:-; it io11 , the g1·eater th eb: favom · with 
t he birch<. 

The gl'Olllp iJlw..;hatetl in t h<:> fronti s­
piec·e of this ji';:ue 1·epte:sents a co1·ne1· of 
a nes1 i11g col ony of :-;ea bil-ds on t he 
..-\ <lmit·~1lty ] f';l et:-;. Retn·e:entatives of the 
the :spf\ <·ies <H·e :1:-; f.\eml>le<l just a!; they 
o<·<·m·t·ed nndel' natm·al <·omlliions, chicks 
nnd ftetlgliltgr.; being mounted in life-like 
att i tudes w ith t heit· paTents . . . . 

The Statistics of Gold Nuggets 
By T . HODGE-SMITH. 

1;\ a -~~~ ~r~· io u s i.s~ n <'_ or t.hc ~ A PSTIL~t.' l J\~ 
. \l l S fo.l )1 )l.H.AZI:" E lh. (. ~\ nd€'!SOJ1, 
undrt· the h €':-lding oC "'fhe Lut·<' of 

tht> Golcl .Xugge1."', ~a,·e a desc·ription of 
~ome or t lw mm·e impol'tn11 t nn~gct~ of 
.\nstt·nli "l nncl disc·n !';H<'<l their mod e of 
m·i~in, lm1 dicl 110t go ini o the f!U estion 
of stntisti c·s. It was -;\11'. J> .• J. )[ahon;y, 
J>irc•c·tm· of 1ht> Xa1iona l )fnseum, ~.fel ­
boltt"JW, who ln·ought undel" my notice 
some of the in t C' I'Ps1 i ng facts 1 h ~1 t a study 
of 1 he ~o; ( ~tl i s1 ic.-s of gold nugg<'ts revealt:>d. 
J finally de-C"irlC'd to invC'~tigate the ~mbjed 
whf'n J was apJwalcu 1o by a gentleman 
who had hN·ome cm iH·oi led in an tn·gn ­
nwnt a s to wltidt c·omthy prodtH'C'd th~ 
l:u·g<'l" ( nu~g(•ts. 

'I'Iw ftt·Rt tu·ohl<>m iH 1o (l<'d<le what iR 
uwa11( hy a laq.~P 11\l~g<•t. I am quite RnJ·e 

1 A t!K'MtA I.tA:>: .\l ut~g t ' M ~1 AOAZJ N~ . I, I. 1 !121, 
1111. I l.i · I !1. 

ihnt !':ihould I e\'ei· pick np a ten-ounce 
11ugget 1 would consider it to l>e la1·ge . 
IIowever , 1111gget;~ of this size m·e so 
common and any 1·ec01·ds of them are so 
incomplete i hat they are useless for 
xtaO~tical purpo~e!';. I started off my 
inqnil-y with the Jowe!'it w~ight class 
w~igh ing between ten and twenty-nine 
potnHls, ancl aftet· finding sixty records, 
of which fot·ty-six came from Australia, I 
1·ejeeted th i s class because I was not 
1·easona bly cet·taiu t hat eveu this 1·ecord 
was complete. Thus my definition of a 
hnge nugget is t hat it must weigh tllirty 
pounds or m01·e. 

1 n t lw following table I have divifled 
the nuggets in t he vertical columns 
according to t heir weight iu pouutls 
(troy). 'fhe largest il-4 known as the 
"~T<• I comc StrH nger .Xngget" and comes 
from HulJ<log Gully n ear Dunolly, Yic-
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toria. It wns t we n1 y-on(' lnche!'l long- nn<l 
ten inehe!': th itk, and weigh ed ~.5~0 
ounces. The 1wxt hng-est i~ the " \Vel<:ome 
Nugget''. fo und nt Rnl1 ;nnt, Vi ctorin , 
weighing ~.:.?17 onnees; w hile tbe t hircl. 
weighiup; 1.9~~ ounce~, comes from Cali­
fornia, United tates of America . 

The first i n1et·est iug fact b1·ought ont 
by th i~ table i R the 1·ari ty of la1·ge gold 
nuggets. n~ on ly fot·ty-seven have been 
found . Of ibif'; totnl no l eR~ t han fol'ty 
come from ... \ ustntlia . This 1·al'ity iR even 
mot·(' ~hi kingl y illnst1·ated 'vhen we con­
sidet· t he geog•·nphi c:-1 1 distribution of t he 
Australim1 nugg-et s. H i s fi1·~t neee!'<~m·y 
to l'('a lize t hu i e ig hty pe1· cent. of tho~e 
horn Australia tome from Yi ctoria. 
Further inve~tip;ation !'lhows that all t ho. e 
from Yictoria come ft·om an area about 
l\ixty miles by thi r ty miles. bounded on 
t he north by Bencligo iu t he east by 
Castlemaine. t he sou t h by Ballarat, and 
the west by )hnyborough. Thil\ is the 
<nea gene•·alJ~y spoken of ns the Ballm·at­
Bendigo goldfield . 

Pounds (Tror). 

Locality. Tota I. --------:1 ~(;c;~· i0- 99. f>Q-69.; 3Q-4!l. --

Victoria. . . . 11 5 10 J I :32 
New South \\'11l c:> 2 2 ..J. 
Western Australia :l 4 
North Amf'ricn 1 2 
South Amr ricn l 1 2 
Haiti I 1 

_.a_us-si_a. _______ --------

Total .. !I 8 ] J l!l 47 

----------------
Australian pcrccnta~tc !ll 

P e1·haps when w~ t·eali ze f ully the gteat 
rarity of go1<1 nuggets. much of the 
myf-ite1·y i ha t halo) g t·own about the origin 
di.·appenrs. ) fany yenrs ago a 1·e~ident 
of one of onr gol<l fiel dl-i came to see me 
at my office. He tolcl me that t he i h<'n 
Gove1·nment geo logi!'\t hacl gh'en a Jedun~ 
on t be geology or his <lhrtrict. In the 
com·se of ih i ~ l rd m·~.:· he had ::;;tated t hat 
in pa~i geologic·a l time tlw al'en ha(l bN•u 
nnde1· t h~ Hea , Hx ev i<lente<l by t he 
Pl'CHCJl('(' or lllcll'ille f OHK i I H contained in 
the l'O<'kH. My vi!'dto1· p oiuterl ont 1 hn 1 

xonw la•·gp nnggE>ts wr t·<' <t lxo fonn<l in 
the di Rtl'irt, <md he had aHtel·tai ned that 
Hea wa (p1· c·on ta ined aR much aH one g1·ain 
·or gold JWI' ton. Jl eigh. P1·e~to! the p1·ob. 
lem wa!'\ Ro lvecl. It wHH obvim.tx that gold 
nugget~ grew on the floor of the ocean 
mud1 th e ::.ame :1!-: n"'uxlnoom~ do on the 
lan<l. This tbco•·y, like om(? of tho~e 
whi c·h have appeared in Rcientific litera· 
tn t't'. ha H no foundation in fact , but, at 
l c~as t , i t ~Ntd x them in jngenui ty. 

.Al l alln vin l gold, t hat i A golcl found aR 
g' l '<t ilt ~ o1· nugge t ~ in :-:oil ot· g tn ve1, waR 
<1 1 one 1 i me a c·onst it ueut of 1·ockR 01· th(' 
t·eefs ihal trav<'r.·ed t hem. Theyha,·e been 
rc><lnced to ~';oi l and g-rn\'el by t he work 
of 1·n in and t·ive t·s. The golcl being the 
hecwies1 con!'ltitnent nnd leaRt ::tffected hy 
weat het·i ng. i R not <·arried <l~ fat· a~ the 
othe1· c·oltRtitneutx, all(l is thet·efore c·on­
c·ent•·nt(?d in placPr or alluvial deposits. 
Ool<l ix quite> Hoft. but bec·au. e of itR 
t enndty it is <lble to 1·e.·ist nbraxion by 
f1·iC't ion : e\·en so it will hec·ome mo1·e ot· 
]('HH 1'0111Hlecl j f j ( h ctH tO tJ·axe} any 
<lisiHIH'C'. 

Bn1. yon :--aY, we do not find big ma!o;se: 
of go ld. wei~lt i ng up to 100 pound. in 
t·Pdx. You C'oulcl e ,·en quote an officiHl 
.\ mc••· i <·<tll pnbli<·a1ion, dated 1920, which 
t·<•(·o •·ds: '''L'Ite ol'ig-i n of nug-gets of RUC'h 

size ha s bC'(' JI H lllHi ieJ· O( lUUCh Rpecula· 
I ion, xi n<'(' no mas~-<el'; of s imihn size hare 
bt•en fonnd in ,·eill k." Tna.>. they <H(' 
ex<'<'<'d i ngl,v •·n 1·e, bn t :-- uch masH<'~ al't' not 
nttknown. 

'l'IH'J'(' is 1 h(• C'H~(? of t h C' f<:1mous ' Iloltel'· 
mnnn's Xn~g(?t", whil'h i s n o t a nu~:.ret 
hN·nnse it wns not found in an allurinl 
deposit. lt <'OnsistC'cl of a slnb of rock 
a11cl gold nw:txn•·i11g fou•· fe('t nin(' inehe 
hy 1 WO ft'('{. H IHl WH~ wedged Off the 
~ick of thC' I 'P('I' at H depth of 1~0 feet i n 
B PYC1' :tJI(l l l ol(t>J·mann 's (']aim nt Hill 
En.d, -:\'('w :-;outh "':t](:>~. in 1 ~ 7:!. The go1<1 
wns n thwd nt £1:.!,000 a pp1·oxi matel~· . 

l nciclpat l<tlly, this is t lt(• lm·gE'st imli· 
r iclllct I mn:-;H or g-o ld so ra l' found ill an)' 
J'<'rf itt t lw wot· ld . 'l'hll !'\ .\nstrali<t holcls 
1 wo J't'<·m·cl~-< : o tw for 1 ht' Jnn.re:-; t mns~ of 
gold to lw fo nnd i 11 n 11 m·i:ll tlt>posits. nncl 
llw ot het· fot · IIH• In q!<':-; l mass to lw fonnd 
i 1l :1 )'('(' r. 
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The Carved Trees of New South Wales 
By FREDE RI CK D. McCART HY 

A )I oxn 11w wt•n tt h or ah01·iginal 
t·c• li ('s fmllld in ).Jpw Sou th " 'nles, 
f h«? t'<llT<'d f l'l't'S ('O ilR( it Ul e H. lllO~t 

i nl <' l'~t in~ ~··ou p. Tht'J ha\'(' fot·m ecl t he 
suh.i<'<'l of inn u mtlt·ahlt' noit's and photo­
gt·aphs in n <>w~p<lJ>t• t ·s and magazi ne~, a nd 
n l;ll'g'<' nu m ber of inqniri c!=\ about them 
at·c> ma dr n t the An~t •·nli<ln Mn~enm each 
n •m·. Eth<'l'itl:rr' (':1 11<'d them clendl'O· . . 
glyphs and dassi fit'd them into two 
~t' l ' it'~: t ho~e besi<l<' g-t·an's he termf>cl 
taphog-lyphs, and tho~<' on initiation 
~··o uiHls he t ermed f<'lcteglyphR. 

T.\1'11 0(:1, \'f'II S . 

Tlw laphoglyphs nHnk the gra.Ye of a 
notable membe1· of a t l'ibe. ~uch as a 
nwcl i C'i ne-m;ln . wn nio t·, lend et· in cc:> t'C· 
moni<'s. Ol'ator or man of wi ~clom: ~onw­
tim(ls th<' ~it <' of a c·omh<lt in whi c·h th('t·(l 
had hrc•n a cl('a1 h W<ls d<'noted by a c·nt·\'('Cl 
lt·t•t•. Only one tt·e<' W<l~ (lngra,·ecl bN-iclP 
t lw nt <l j o l'ity of g t·n ,·es, bu t as many ns 
fom· ancl th·e h1Tlhog-lyphl-l ai on e ~ i te hav<' 
bt•c•n t·rc·ordetl. T lw.v n•·c mmally to b(l 
~rpn on l 't\'PI' hn nk~ and fl n t ~. wlH\J·e t hr 
~··n ,·p~ wrre d u ~ i n lh r ~oft eal'th. 'J:'hc 
oriPuf a l ion of the c·m·,·<•d t t ' <'<'~ in relation 
tu th<· gt·aye i~ not <·o n si~l<'ni: t here <11'<' 
l'<'c·o•·ds of two lt·crs sta nding uorth and 
nm·th· \\'<'st of a ~l'<l\'C, of 11nee t1·ce~ 
fo • · min~ a t •·iangle, <l lHI fon1· a l'lw mboid. 
In adclit i on then' al'<' s<' n ' t·n l i11 sta.nces o f 
fou 1· tt·rp~ Htanding at thr <'~ll' clina1 point s 
I'O\Incl a gJ·;-we. T ht> (J'C'Ni we1·e not p: iven 
:lny C':tl't' H f {C'l' f h (' btiJ•hd ('C I'C' ll'l OU i ('~ Wt'l'C 

n 11 is lwd. 
In c·cnt r al X<'w ~outh "\V~ll<'s ih<' 

g t·a\'C>s wrt·P of th E' tu mul n!4 ty pe. in which 
a h i~h m ound of enl't h was •·aisecl above 
tlw J.!'l'<l\' {', with <l ~-< tt ·ip of hat·(' soi l HUI'· 

J·ouru l ing it, ancl somr tim<'H !iieveral long 
•·ai ,...<•cl rnomHl s ;.tl ong- on<' si <l<'. Th<> tapho-
1-d,Yp h.- \\'l'l'e as:-~oc· i <IIPII w it h thcs<' p;mves. 

1 J•: tlwr lcll! •, HoiH•rt, .Jr . Tht• n c ndrog ly phR, or 
"<''I n ·• 11 ·rrt•t'ft" of New sou lh vValeH. MOfnolr. 
1-:thn.,J.,~ Ital Hc-rli'S No. :1, ur lht• Cll'ological SurVl'Y 
<1! .:-.'1•\\ suulh \Vn l1·~. 1'111! . 104 JIJl .. :18 pi~ .• mnp. 

The carvillp; of taphoglyphs was n 
culture trai1 of t he 'Viradjuri and 
K a milaroi t ribe. pnt·ticularly, and f1·om 
t hem it cli ffnse<l on a ll s ides, spreacl ing 
aH fa r a s the l\lm'l'ing tl'ibes on the south 
<.'onst of New South Wales. The centre 
of the practice was the a r ea exten(lin g 
f1 ·orn t he uppel' Mn cqunl'i e and Bogan 
Riv('rS t o t he upper Lachla n, and 
(l~peC'ially in the "\Varren-W ellington 
cl i ~t rict. Taphog1yphs han• been 1·ecorded 
as far nort h as G n nnedah-Coonamble, a nd 
ns far ~Ollth as N iemut· Creek and Lake 
C':u·gellico, but t hey are unknown al ong 
th<' Dal'l ing River. The sout hern line of 
t hC' i ,. <listl'i bu t ion <·oincicles with t hat of 
1 he t umulu s grave, but the l atter d id not 
~prea cl t o tlH~ ~onth coast. 

It iR known thnt the tribal culture­
he J·oe~ came clown from a nd went bar k 
to the ~kY wol'lcl ria the hees and llowitt 
ha~ reco~·ded a bel ief t hat t he spirit of 
t IH' <l ead man wen t to t he sky world by 
nwan~ of the tnphoglyph. An interesting 
exampl e of t he powerR of t he evil spit·its 
1o in1el'1'upt thi !-{ ~pi 1·it joutney lies in 
1 hr cli gging o f a clummy grave with 
i nd. eel t ree. to delude t hem-especialJy 
K1·nben. a powe1·Cul evil-doer who 
wn ncle1·ed about at night. The tapho­
glyphs were not w or shipped nor used n~ 
ido l ~. theil· ~ignificance being that t he 
<'H t'\'Nl design was a ssoC'iated with t he 
<'1<111 of t he deC'en ~";ecl a n cl t he reli gion~ 
hnC'kgronnd of thiR g1·oup. 

One of t he h ee!ii on ex hibition fit the 
A n !o\ tJ·a linn l\[nsE'nm was discovet·ed by 
Snl'\'eyor-Genet·nl Oxley on .J uly 29, 1817. 
1 n <le!o;cJ·ibing the ~i te, he said in h i. 
.rour nnl: "To t he we~t and north of the 
gt'<l\'(' were two C)'JH'('ss t rees, dish1 n t 
bt>t ween fifty an<l s ixiy feet, t he Ri<l<>s 
lowal'(l!o\ the iomb wet·c barked, <llHl 

<· n t·iou s cha1·a ctm·s were cut upon them. 
'rlw ~r~we <.:Onk i ~tecl of n mound nine fee t 
long by five fe(li high , with a scmi­
dt·c·nlm· bank o f enl't h half-w ay Ht'Ollllcl 
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Ge<1m.-trl<·nl dt•NiguN cnr,•NI on treeN In N.-" · South \Vnh•pe, ' l 'ht• clc•PCI~n un th (' t''-llllllllt• 
HCNaud .fruna Uu• hill cua th e right aa·r obnbly rt·aar(·~w nt l'l " t•ultu rt•- ht•rn . 'l ' h t> :o-att•c· hnc:-n In 

the Jlhotogrnaah IN ut Uuhhu. 



.lt '': I. I~HO . THE AUSTRALIA~ MUSEUM MAGAZI:KE. 1 6~ 

iL and tht'<'t' hank~'. about mw root hi gh. 
in :t t'<l " n n titl' o tw n l' idt•." The ~\ m·;­
tt·:tli:tn :\ltts<•mn i l" indl•h ll•d to ihP lat e 
)1 1•• Edmund -'liltH' fot· tlw <l<'qui silion 
of t his ,·:tlu:th iP histot·i<':tl l'<'lie. 

T !l; l , f,}' l' l<Jt: 1, \'I ' 11 s. 
'rlw t<'IPtt•glyph~ w et·<' assod a t<'d wit h 

tht• initia tio n t·t> t·Pmonies known as i iH' 
lwra. Thi~ typt• of iuiti:ttion was pt·n<·· 
ti~t·<l t ht·onghont ~onth t•;u..;t .\nst1·alin. 
and lc) Xtt' IHI<'d nm·th t o th r C'ondnminr 
Hin•t· in (~tt <'t ' ll s l nud . The• <'<' l·emoninl 
gt·OlltHl l'O ils i s(<•d Of ( \\' 0 <'it·enl:ll' Rp<l<'('!-\, 

dt•;u·t•cl o f all H'ge tatio n. and <>n<"h hn<l 
;t low t ·n i ~t>d bank of <'~ll· tlt <U·onnd it; 
tJH' s p:l<'Ps Wl' l't' sOllH' <lis (:\11 ('(' <tp;td <ltHl 
wt•t·t• <'Ontwt·lt•d by a ~;t<·t ·Pd t t·:t <' k. Rome­
tinws o tH' <·it·C'IP was in thi<'k httHh o n a 
t·h <' I' m· l:t k(• s hm·e. and t hP o tlt<'t· on n 
l'idgC' top. \ ' :n·y ing num bt•t·s o f tt·N'l-1. 

rt·om s(;'\'PII t o otw bnndt·t•d an<l t w<'nty. 
gt·owing nloug thi s tt·•H·k antl m·ou11d o n <' 
or t IH' l'i tT h·~. \\' l' I 'P (.'llg t·n \ t'cl. . \.])J)(ll'(\1l1Jy, 
n s il P wn:-; no t s<' IPd etl 011 wh i <"lt 1lw t t·(l(•s 
W('t'(' g'r owi ~~ ~ in ~n<"h a pmd t ion 1 hnt 
tlH'y fn t·nwd a tt·<ttlitionnl p:tUPt'll, bnt 
nwt·Pl~· to pc>t·m i1 of t lw pt'(' J><Hn t i on o f 
:l I'C' lclli\ C'J,\' s tt·:li~ll( <llld S(l('l\HlP<l p:lfh 
ltt>lW<'<'Il tlw t·i &Th•s. 

~ 

® 

J 

-. ·' 
I IZ. 

'J'h t> ann ngemen t or t he eert>tuonial 
g-t·ound i ~ or in1 e t·rsi , becnu~e ii illus· 
tt·a te~-< t h (~ con nec·tion between the c·:cnved 
t t·ee~ <tncl ot he t· el ement ~ of tribal reli~ion. 
Fig-m·eK of 1 he culhlt'<'·h e1·oe~, kan~nt·oo~. 
emu:-;. and othet· tot<'mi<· an imalK, and 
t h o~o;e upon wbic·h th01·e wet·e food 
t·e~o;tt·ic·iion ~o; <lm·ing initiat ion , in a<l<l ition 
to g<-'om et l'i c pattern K, WE'J"(' made in t he 
earth of 011e circle ancl along t he path. 
Near \Vell ington and at Bulget·aga 
Ct·epk , ihe hee~ w e1·e en graved a long both 
si<le:.. of a Ktraight t t·~t ek to the Hmallm· 
<·i n·le. 'l' hey extenfle<l f01· abou t on e mile 
at \Y<' llington. and on a bora grountl on 
Ta llwood Ilolding. Red bank C'reek, 
south ('t'll QueenHlan<l , t h e r e ar<~ one 
hlmth c>cl n ncl twenty teleteglyph s around 
t he ~mn liE:' t · til'c]e nn <l extending f01· one 
huncl n•<l <liHl ~o;eren i y- fiye y<ud~ al ong t he 
pai h. 'l'h <'y ;11·e can ell a round the s malle1· 
eil-<·l e on the Richmond anrl Clarence 
Hh·el's, ctl'onnd the hnget· ci1·cle on the 
:\lanning- Hi ver , and 11eat eithe1· circle on 
1 he Br 11 i 11 p:(ll1 River. 

T lw d i ~ t l'i hut i on or the teleteglyphs is 
almost tiH' same a~ ihat of the tapho· 
gl yph s. The cult w~t!o\ cenh-ed mainly 
in t hc> K<tmilaroi and \\' it·adjm·i tribe. ; it 
is found jn "' t- OYe1· 111<' Qne(ln . land b01·de1· 

~ 
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!;1~ 
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)~ 
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'nturnlh•th· d t-NIKn!C t•nr\'ed un •rt•t•IC ou th'• hurn lnltlutlon Krouncbc ut 
lluiKt" rnKn {'r .-.-k, c~nnmhoau.- diNtrlt• t ('i oN. 1-fl, 17'), nnd G nourn (; nourn. Booml 
llh .-r. ~•" folout h "nlt'IC. 'oN. 1 und HJ. ~onnk .. N: :.:. 10. 13, ftNh : ."'· tortol~ee : 6. 11. 
~eunnn""' 0 nncJ J r., t•r••u.ot-nt m cwn: HI. tl y haiC aahnlun~eer : 1:., humnn 8Kure. 
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in the north. on thr N;~nan Rive1· in the 
u01·th-west, <lt Da1·Jington Point on th<' 
)funumbidgce Rive1· in t he Ho n th-\YMt, 
and at Ulladulla in t he sou t h-ectH1 . ln 
the west their limit coin cides with t h<at 
<>f t he four . matJ·iarchal sections. which 
-extended to the Coba 1· <li.~tl'ict. 

HOW 'l' lUlY WERJ•; ('A RY J<JD. 

The method~ of engna dug tbe trees 
Yadecl. On t he no1·th <:oa~t of New South 
'''ales the design~ were incised in the 
bark. and sometime~ only a Reries of nicks 
a nd cuts were made. To the we~t of the 
Great Divid ing Range the bark wal'; 
I'emovecl and the pattel'n cut into th e 
~apwoocl · on m any trees a panel of b;nk 
and sapwood has been J·emoved and the 
design en graved in the h eartwood. An 
effecthe metl10d was to cut a piece of 
bark off a tr,ee in the shape of a huma n 
being, animal, moon or sun, t hus leaving 
.a s ilhouette, the posithe being hung on a 
tree. 

Pl'ior to English <"Olonir.ation 1 he 
dendroglyph~ were cal'\'ed with stone 
tools, and it is ptobable t hat 1·eJath ·ely 
few t rees we1·e en graved in compari~on 
to the large n nmbe 1·~ that werf\ cut , an cl 
the elaboration of the designs that took 
place, since white occupation, when meta l 
tools simplified the rm·ver·~ task. ~\ 
~imilar elaboration took place in ~Ia01·i 
art d uring the ea l'ly por;t-Eu r opea11 
pe1·iocl. 

1' HE DESIG NS. 

T he clenclroglyph s illushatecl in tlw 
l)lates of Ethel'idge'F; monog1·aph 
{lemonstrate the wide range of (l e:;;ign ~ 
associated with the cnlt. T he deRigns 
comprise fou1· g1·oups, exampler-; of which 
ate widely cH.stl'ilmted and not localized. 

The anth ropom01·ph F; are p1·acti ca l ly 
all representation~ of the C'nltnte-lleroe~ . 
On the south <"oast of ~ew South " "nlel-; 
the Muning ttibe eng1·aved 011 a h ee <-1 
large figure of DaTanm la n in a cel'emonhal 
<lance a ttHud e, fo1· n~e (l m·inrr the 
initiation riteR. At n Knmi lm·oi IJ~nt on 
the Moonie River , neat Onndablui, two 
male figures, represeniiu~ th e ROHl-; of 
Hc£iarne) were cut oui or bal'lt nnfl F;Ct 

ngaimd tJ·ce:-;, one on t•adt Hi<l<' of th(' 
:-;:HTed pathway; <'mu f(•atiWJ'f\ we1·(• 
pl aee<l 0 11 ilw hNHI of otw, and the othc1· 
hE~ l <l a Fo,;hi eld . On thi~ bont ground one 
ITec hNl l'!'-: 1 wo h n rna n fi gm·es cat·ved one 
nbon" the ofhe L·. 'l' here i!-1 a repre!-lentation 
o( Raia m e at the Mulga dun initiation 
g1·otmd on the B ogan Hi,·e1· near Nyngan. 
Hep1·e~<'ntation" of animal"', or 

zoom01·ph $<, ::n·e not a:-; numel'OUI'\ as one 
woulcl expe<'i in view of th eir p t·eclomin­
nn('e }among the ro<·k painting!'i aud 
engTa\·in gs. The reaRon for t his i~ that 
the g-eometrical de~ ig n!-> which fot·m the 
lwsis of t he ('nit and t heir asl-lociated 
myth~ <l iffnsed from ~ e w Huinea into 
enstm·n Au~tJ-al in , and, when t hey wel'e 
in<·o1·po1·at<'<l into the l'itna l life of the 
:Xew onth \Yal e~ abo1·igi nes, they r-:up­
pl a n tecl th<? natm·al ist ic· ~ubject~ to an 
t>x:tenJ:;ive degT<?e. Th e zoomorph!-; are 
u~na11 y "·nt-out'' fi g m·es, whkh wete 
hung on i l'N.\R d m ·i 11 ~ 1 he t·i1 ua l s. Go;mnaR 
np to Rix fee t lo n g <ll'P commonly ~een . 
<l ep i <·i Nl ft·om <1 ho\'(\ nnd one hn"' its head 
turned io 1he s idr. T o l'tOi Ref\ O('<·n t· at 
Bulge1·aga <I Jl(l Onom·H G u om·a. One 
te le tegly ph at Hedhank C1·eek ~hO\\-~ a 
sn e~ ke ju)o\1. O\'et· nine fee t long, wi th its 
hencl pointing 1o 1 he g-r ound, and at 
Bnlge1·aga anoilwr ~nnke. font· feet ~ix 
inche:-: long, i ~ t nt i n n :-;pit·al n ~ though 
it wen~ H~<'ending- 11w hee. Fi~h ;ne t·a~e . 
nl1hongh ilwy oc·c·m· in l-;everal loC'nlitie. 
in t ·e,·ei·~Nl pail·s, ;.1 nd np to a lmol"t iht·N' 
feet in lengt h . .• \ n e<"hifln a ( Rpiny Ant­
e<ttel·) i ~ t·ecorcled at Heclhank Creek. hnt. 
e1 l1hongh othev s peeies a1·t' ment ioned ju 
nn· i on~ t·ep01·ts. i het·e i ~ no known example 
of tlwm. 

'rhe ph~7RiomorphR ( 1 ·epre~eniatiouH of 
tleli m·Hl p henome m1 ) <He l imit ecl to t he 
sun , m.oon ntHl l i g-h tn i ng . .. \ t Gnudahlui. 
on a Ka milm·oi bora gt·otmd, a snn t wo 
rer1 in tlinmete r HtHl a moon eighteen 
ilH·hes HC'l'OH~ wel'<~ c·ut out of brn·i'-: the 
~nn tignn~ wa R p la('ed at the Nlsten t (lud 
of t he p;t·omHl nncl tlw moon at the 
wel-;t et·n end. 'l'lwRe two , n bjccts bare 
H l ~o been a·r<·m·cl Pd at tbc BulcrenH!<l t" • . 

C'1·eek a tHl Ht><l h<lll k ('ret .. k bont gr<HHHl~. 
rpJH• ligh tning \\'Hi' t'<'JH'<'~C'I11l'd by lon~i­
tndi ll :l l. 7J ig·.zng. nnd :--<pi 1·nl lin<'~. 
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Jh 1':11· tlll1 g t·t•H( (11' IWtjo l ·i t~· Of' t he 
dl•l'-ig lls :tl 't' g t 'OIIH'( t· i t• in n<lllll'e. 'l' h<' 
p:tttt•t' lls in th i s group illdnde <1 l ~umb(' l' 
of motifs of g t·t•a t impo d <llH'<' tn th<• 
dt•t'PI':ltin• :tl'l on sou t h <'<l si .\u !-\1 t·aliall 
w<•:tpons. 'l'h t' t'<' a n• t w o irnpo r ta n1 xe1·ies 
nf ••t'O llH'I t· it· tJ p~ii-!II S. ( hH' h as t lw l'Ol\­

t't'llfl'i(' d in mo ttt l . w it k h nt t·i<•s h orn n 
t t · i<tn~lt' to an h<•xag-onn l li ~\ll 't' . <llHl ft·ont 
:1 r iH;mhoitl t o n p o i n lt•cl t•ll ips t> . ~<?1 in <I 
lil•ld o f C'JH' \ I'O II X. 'f'JH• O ( lt (•t· s(' l'iC~ ha!-\ 
t'llnilitH'll l' li l t('s. s<·l·o ll s. nntl {'Oll C'entJ ·it 
drrll's. sonw t iml's nssod;lt ed with otlw 1· 
:1 1'1 <•I<' IIH'nt s. Equnll,v i n t P I ·t.~!-\t iug ;n ·e t hP 
mo tifs tillggC's1 in~ lH>O llWI·angx. t hai11s. 
flying f0~(1S, il lltl ( h (> :-;(>( :-; Of (' l' iXS-(' I'OSS 
!!I'OO\ <'s "h i <"h l'o1·m <l lo:t.l' ll !!('- o t· {'htl<'k<' t·­
~,·nl ·k pn tt r1·n. 'l, ht' :t. ig:t.ng- a n<l • t. 
~\ndt·t.• w's <·t·o:-;s a l so < I P J H~a t · . 

Tlw dt.•signs <' llg t·<n·<•cl 0 11 t lw <l en<l1·o­
~lyphs t't' ' P<l I gn•a t st t ·t· n~ t h n n<l <·on t 1·ol 
i11 tht> li nt• w01·k . 'J' Iw l't' IH'Ii t ioll of t he 
dl•sign PIPnH•nts i n <Hl m it·;thly bahl n<·etl 
patlt•l·n:-- i ~ <Ill ou tshllHli n~ f<'<l tm·e. whi d 1. 
tog<•t la• t· wi t h tiH' ~t ·;H·t.• l' tJI C' \11 '\'t.~~ of tiH' 
hn1·k f t·anw t> ndosing t ht• g- lyph 011 t 1·ers 
•q·owi ng- i 11 t hf' OJH'Il fo1·tlst. m ak e t he 
~rn t lt ·og lyph ~ Hn impt·t·x~ i n• l'et'OI'<l of 
tht• l'i t ua l li f t> o f the a ho 1 · i ~ i 11 tl~ . 

S I( ; ~ l!o' l f'.\ ~< ' I•: 01•' 'I' Il l•: l>l'l~ UltOG L Yf' IT S . 

T he l'tliH' t io JI o f l h(l c·Ht'rP<l h e€1x i s 
fuudanwn htl l~· t lw s~lllH' wh e lh <' l' t hey be 
taphogl yp h~ n t· t r ldcgl y phs. Then~ i H 
t·rason to IH'l it•' <> t hn t t h<' c·butR o f ea ch 
t l'ihr ha d tlw i1· o w11 <les ig tu;;; th u ~ t he 
c•mn pat t<' t'll lw longrtl to thP <'htn whi ch 
had t he <'lll\1 <t s a tnl<'m . nn<l in e<tdt 
t 1·ihr tlw <'Jll u c·l;t 11 would ha n :) the ~amr 
ha~i<· pa t h•t·n. t ho uJ,.dt p 1·ohahl:r nnyi n~ 
in d<·tail. a11t l wi th tlw ~amr myth:-; :t1Hl 
t·itual asxcH"iah"d with i t. Himilarly, a ll 
of t h<' o t hP I ' totr m ic· <·buts hn<l thei l' own 
dC'"igns. Thn~. within a t 1·i hP, thet·e wou ld 
hr a~ m a n y a!'. <tnd p l'nha hly m ot·e <leRip:ns 
t han. t h<•t:<. w r t·r to1 Pmi <" d a nx. ....\ H the 
c· ult XIH·rad moa·p widc•l:r. t hr cle~ ign R wi t h 
th c• it· m y th :- lwc·a uw ilt<'OI'))()t·n tccl in to t lw 
J· i t ua l l.i fp o f ot h<•t· t t·ilws. ThrHe <lr~ign r-; 
w<•t·P c·ouuc•c· tc•d wit h t lw c·ul t u t·r-hei·OCH o f 
Ill<• c· l;tJI a nd ( t· ilw . <'1-lJH.'C'ia lly HairtHlf'J ih<' 
g l'('llf IH'tWfi<-c•ut .\11 -F n tiH' I' or t he Hl't'~l . 
who i ut t·ud tH·c•d t h(• \':nion :-; c·nHt om s , 

kin ship na l <•s, n nd l'i t mtl practi c·e~. n aJ·a­
mulan fi g-m·c•s i n t he " ' iradjuri myths, 
Hll d his i mpol'fa nC'e l i c>s in hi s ability to 
:·m·n l low t lw no,·in tes at i nit ia tion , and 
hd <' t' repi'O<ltH·e them as m en. 

Ha iam l' f o r m s t he centra l figure of the 
beli efx and ri tm1l in t he caned tree cult. 
On tlH• ~ l nrqmnie Hi\'e1· t he glyphs r epl·e­
xt•n t r d h iH offxpt·i ng. <l n t ing- whose h·a n s­
m igt·;.l i i o n~ a ll hnt t wo we1·e destroyed by 
n u p\'i l spi t·it na m ecl Jlfadjegong. T he 
c•m n was N aifuH <''8 f oocl, and is a sRociated 
wit h h int .Hi ' Yellingion a ml 0 11 t he coast 
hPt wr (ln Syd ney mHl Newra ~tle; t hi s 
a !-\so<·in t ion i !-4 t o be seen in the rock 
<' lt~I 'Hvin~H of 1he Sy<lne;v <li r.;tr i ct. 
'PhmHIPt· nml l ight n ing were exprer.;sions 
o f 11aiamf''s wt·n th. and i n r.;ome place~ the 
t hmHl <' t' wa!'l t he ,·o ice of Daramulan. The 
r eln t ion :-;hips o f t her.;e legendaty beings 
<lt'P 1 a ngl ecl ; among t he Wil·acl ju r i 
n uramu lau i ~ t he son of B aiam e but 
:t mong 1 hP M unin g he w a. the son of t he 
t•nw o1· X y alalba l . • \ rtnally, t he l egenda t·:v 
a 11 -fa t h<'t· had a ntl'iei y of n a mes i n t he 
clill'P•·rnt t 1 · i be~ of ~outh-eaF\t Au stra lia. 
w hPJ·e Ha iamr . T>rt~·am lllan , Koin, Bunjil, 
<t ud ot hr t·s wr t·c a ll m;;ed to denote "our 
fa t hr 1·' ' by t he nbol'igines in differ ent 
l o<·alili l'H. Thtly nll lh·e<l in the sky . 

T lw 1·(' is a noi he!' impor t ant belief 
<l~~~od<t1 N l w ith the d emh oglyphs. It 
wa s bel i r Y('(l 1 ha t t he spirit of each 
i nd idclm1l cam e f1 ·om t he sky-wor ld . via 
the t l'ee~. a n<l a t h i s death r etu rned in 
t h(;) snm(' way. Thus . the "\Yi r a d jur i 
hr lie,·r d t hnt. pl'i01· to t he e:\.-tnlction of 
<1 tooth w hi c·h f01·me<l t he final ordeal in 
theit· initiat i on. JJa romu lan came from 
the sky to the e<ll't h clown a pat hway made 
by :-; t t·ipping the b:uk sp iraJly from a 
1 <11'~<' 1t·('('. Similarly, t he d esigns on t he 
11-ee~ br~ i d <' the l-{ t ·cn·e~ formed thP path 
or the dNHl lll<ln 's sp irit to t he l'ky·world. 

J> t11 · i n~ 1 h(l inii ic1t ion ce1·emon ies t he 
nwn n i ng o t' the d esigns, t he myth :-; as!'ioci­
nt ('d wit h them. aiHl t heir signific-:m ce in 
t •· ih<l l hi~tm·y, wt.~ 1 ·e explained t o t he 
iu i tia h•1-1 . Thn~, th r <lel-l igns on t he tapho­
g-l y ph!-i t·<•Jn·t•sen ted 1 he t·it na l and ki nlo;hip 
:t ffili :t tiOll !-i or thc> deceased. Jt is appar­
P i tf t lut 1 t IH• <l <' tHh ogl y phs formed a most 
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intimate link between the aboriginal and 
his worhl of legend alHl myth, and t he 
de:'5igns wm·e symbols of the very core of 
hi~ religious beliefs. 

Q,rer six hund1·ed tlenclr6glyphs have 
been r ecorded , ove1· fifty of which are in 
t he Australian :M:useum collection. 
Although a la1·ge number of them are still 
Rtanding in th e country, it is 1·egrettable 
that many specimens ha\'e been wantonly 
destl-oyed by firewood and fence-post 
rutte1·:-:, and 1!H•y h<lYe not been SJHU'ed iu 

1 he <'le:uiug of la tHl on fat·mH and gt·n~ing 
paddocks. Bnsh fi t·eH aTe, pel'ln1ps, the 
mo:-;1 de~truet ive fueto1·. I t is incumbent 
upon evet·y citizen of the State to <lo his 
u tmost to pt·csenre t he detHlJ·oglypb~ in 
hi!'; <lh:;tl-ict, and i t i !'l el-;pecially imp01·tant 
that pastoralist:-; ancl f::u·mct·:-; make eve1·y 
effot· t to protect <:atve<l treeH on their 
p1·ope1·tv. Tf a deu<hoglyph cannot bE> 
le ft H1a1HI i ng, then it should be c11t out of 
the hee and ~en t to the> ~\ u!-;h·alian 
)J u~eum. 

Native Art • 1n International Exhibitions 
By DOUGLAS S. ANNAN D 

T HE A.usti·alian pavilions at the 
New York World's Fail· and 
the New Zealand Centennial 

Exhibition have been cleRigne(l h1 a 
modern way to satisfy the aesthetic 
and be tmderstood c:~ncl appt·eciatecl 
by the layman. 

At New York the undoubted 
athactious of tl·opical Australin 
and New Guinea al'e symbolized in <1 

wing of the Travel Section of thP 
pavilion. A dal·k-to11ed photo­
montage forms an excellent f1·ame 
fo1· three b1·ightly-lit peep-showR 
showing ti·opical fish and gay 
pa1·1·ots with each de!'lign on two 
sheets of plate glass, to give an effect 
of movement to the subjects. 

Above this is a mural paint ing 
with a bl'illia ntly colom·ed bhd of 
paradise flying ove1· an imaginative 
landscape in the form of a maJ) 
fringed with island.· and exotic 
vegetation. Three photographi<' 
wan·iors beat theh- wa1·-drums as 
they dance across the sea , and the 
sh01·es al'e strewn with actual sea­
shells in soft colours blellcl ing with 
the pinks of t he landscape. 
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.\ 1 ).: cw ~ealaml. the· Commm•wealtl• 
di splays tJw <11"1 of ~PW (lUillP<l illld Of 
.\u ~t ralLtn ahot·igitw~ on n nnnnl :!5 feet 
high hy :!0 f tlrt wi<lt•. 1' 1H• tlt•l-lign i. com­
poKecl of photoga·;.lplls in hl:H'k nncl ~t>p in , 
clrawingR in oil ('olont·x. a n<l xomr nd ual 
spcc·imcn~ or )\ew (~nh• cn a d. 

The hPautifu l <·nt·vilitH'HI' clPRignR of ihe 
'rt·ohl'iancl I slanclrt·l-l <ll'(' i o he H€'€'11 ill 

some C'mHH! pt·mY-hon •·d :1 nd dance-waiHh~. 
:.\l aF.la; ft·om tlw ~Ppik Hh·er and from thP 
Holomon l. landl-'. togt'thcr witb piel'cecl 
tol·ioisl'·l'lwll plaqnt>N, hal'kt't wol'k, c·m·,·ed 
ilnd pninh' tl i mp l rmrnt~. wPapon~ and 
ot·nnmC>n ts. ~how tlw ht'a nt:v of fot·m and 

' the nnf>rTing fet>l ing for· dPHignx fot· \Yhi<.:h 

---------------------------

\ 
) 

t lw al't of t he peoples of ~ew Guinea is 
•·pnull'kH ble. The specimens used were all 
leut b.r the Am:;ti·a1ian )Juseum, and with 
a few except ion. t he photographs were 
mc1de fl'om pieces in the Museum 
<·ollec1 ion. 

'l' h e 1'\e l'i ef:\ of An~tralian mammals ::tnd 
the New Guinea birds of paradise 
exhibited we1·e mounted by the Museum 
ta~ide1·mists. 

On t he lowe1· left section of the mtual 
a n Anstralian abori~inal is seen at work 
on a sel'ie!'i of Wandjina rock paintings. 
The!':.c inte1·e~ting drawings were repro­
chwed by 'Villiam Kinsela. who has marle 
an inien ~ive :-;tudy of abol'iginal art. 

Herbert James Carter 

T liE death or Mr. Herbe1·L .lames Carter, on 
Apri l 15, 1940, mal<cs a serious breach 
in the dec- reasing ranlts of the small 

hand of Aual l'alla n sYs1cm::tti c entomologists. 
Tlls loss wilt be felt. not only by scientific 
workers. hut also by many beginners in the 
study of our lnHetls, to whom he was a1 ways 
rt-a<ly to f;l'lve encouragement and nasistance. 

Mr. Carter was born on April 23, 1858, in 
Marlborough, Wiltshire. England, and was 
educated at Aldenham School and Cambridge 
University. where be took the degree of B.A. 
Ile came to Australia as second mathematical 
master at the Sydney Grammar School, where 
he served from 1881 to 1902. He was principal 
o£ Ascham unt.il 1914. He soon became inter· 
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ested in the study of beetles. and taking up 
their study seriously became one of Australia's 
leading coleopterists, his name and work being 
known throughout the world. He was the 
author of some sixty scientific papers on the 
Coleoptera of Australia, as well as six produced 
in collaboratiou with Mt·. E. H. Zeck. He was 
well known to an even wider circle as Joint 
Editor with A. W. Jose of The Ill1tstratecl Au.s­
tralian Encyclopaedia, and as author of 
G1Lllive1· ·in the B?.tsh- Wande?'ings ot an ..th .s­
t·ral'i.an Entornologi.st. 1933, a breezy account 
of his travels in most of the States or the 
Commonwealth in search of insects, and of bis 
impressions of many Australian and visiting 
scientists. and bushmen met in his wandering. 

Mr. Carter was president of the Linnean 
Society of New South Wales in 1925-1926, and 
was also honorary entomologist to the Aus-

tt·alian Museum. The tn>es of the many new 
species of beetles he descl'ibed are housed in 
the Bl'itisb Museum (N.H .), the National 
Museum. and in the Australian Museum. An 
account of the latter collection may be found 
in Tu r: A U RTR.\Ll.\N MlTS J':UM MAUAZJ:'\'F: for May, 
1936. 

It was the wl'iter's privilege to be asso­
ciated with Mr. Carter over many years, 
and to have accompanied him on a long 
collecting t t·ip into not·th-westet·n New South 
Wales in 1932. Those who knew him well, 
and they are many, will recall ma ny pleasant 
days spent in hi s company. and of long dis­
cussions not only upon s ubjects of scientific 
interest. but on lite1·atut·e and his other 
manifold interests with which he kept in such 
close touch to the end of his life. 

KC.MC'K. 

Review 
NEw G riNE.\ Exl'b:orrTON: THE FLY RI\' EH An EA. 

1936-1937. By Richard Archbold and A. L. 
Rand. (Robe1·t M. McBride and Company, 
New York; 1940.) Pp. 206, 114 illust ra­
tions. 8 maps. Price $3.50. 

THIS is an account of the second exped ition 
to New Guinea sponsored and led by Mr. 
Archbold; the first took place in 1933, and in 
July, 1939, he :llld bis associates returned from 
the third, the largest and most successful of all. 

The two authors are Research Associates in 
the Departments of Mammalogy _and 
Ornithology, respectively, in the Amencan 
Museum of Natural History, New Yo1·k, and 
the scientific work of the expedition was mainly 
concerned with mammals and birds, though 
other branches of natural history were not 
neglected and the work con_tains many interest­
ing observations on the natives. 

Experience gained in the 1933 expedition 
convinced Mr. Archbold that journeys by land 
in New Guinea, where supplies have to be 
transported by native carriers through almost 
impenetrable forest country, is too slow and 
toilsome to enable adequate natural history 
collections to be made inland. Consequently 
a new technique was employed on the second 
expedition, and an amphibian plane which 
could alight on the sea, the rivers, or at the 
few available airports, was the most important 
item of the equipment. This was supplemented 
by parachute, radio telephone, and othe1· 
modern devices. 

A coast base was established at Dat·u, near 
the mouth of tbe Fly River, and from here a 
number of reconnaissance ftights were made 
to examine the country and select camp sites. 
F1•om Daru, personnel, equipment, and stores 
were conveyed by boat to Palmer Junction, the 
highest point on the Fly accessible by tbis 
means. This spot was reached on May 13, 
1936, and two weeks' collecting at this 

mountain forest cam.p yie lded excellent results. 
From this rivet· base advance camps were 
established on the Black River, a tributary 
of the Palmer, and at Mt. Mabion, in the lime· 
stone mountains near tbe boundary between 
Papua and the Mandated T enilory. Supplies 
for these camps were conveyed by plane and 
dropped by pa1·achute, and communication was 
maintained by rad io. Everything proceeded 
satis ractot·il y until, unfortunately. the plane 
was sunk by a sto1·m in Po1·t Moresby harbour. 
FortuuateRy, the advance parties received the 
bad news a lmost immediately, and were able 
to make plans for the retreat from the 
mountains before supplies we1·e exhausted. This 
was accomplished by t•aft ing down the Palmer 
to Oroville, on the main Fly River, where they 
were met by a t·elief boat. The description of 
this hazardous journey by raft down an 
unknown and turbulent river is perhaps the 
most exciting part of the narrative, which is 
told in a straightforward and exceedingly 
modest manner. devoid of flamboyancy or any 
attempt to dramatize events. Iudeed, the style 
is here and there reminiscent of Defoe's great 
masterpiece, with its placid day-to-day recital 
of endeavour and accomplishment. 

After the loss of the pla n e the party decided 
on intensive collecting in the lowlands, using 
water transpot·t on the Fly. Here were spent 
the last six mouths of tbe expedition's year 
in New Guinea. and during this time a rich 
harvest of specimens. animals and plants was 
gathet·ed, as well as a wealth of observations 
regarding the lives and behaviour of the 
mamma ls and, particularly, the birds inhabit· 
ing the country. The expedition's work was 
brought to a close iu February. 1937. 

The book is illustrated by many photogra.phs. 
some of which, however, are not ·of the highest 
quality, P•:obably because the negatives sultered 
deterioration through the damp, hot climntt>. 

C.A. 
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Ambergris 
Its Uses and Identification 

By E LLI S TROUGHTON, C.M .Z.S., F.R.Z.S. 

nut fl owe t·s distill 'd, though they with wintel' meet, 
Leese but theil· s how; theil· substance still lives sweet. 

T
Ill·~ quofn1iou from t he So n11 ets 

in whid1 thC' Tmmol"t:tl Bnnl give~ 
bf'au1 i ru 1 exprP~~ion to t he modet·n 

t hongh1 - " lt' wini<"t' <·omes, ran spri ng 
be feu· lwh ind '?"- is not actually 
applicable to ambel'gr is iir.;elf. Yet i t 
expressel' in a lon•ly way the ~1rangely 
Jlel'\':Hling <lb il i ty of thai unath·~H·i ive 
:-:ubs1an<"e 1o sos1<l i 11 the fl01·n l f t·ag1·nnce 
of pei·funH•t·y, so t h<t f 1 he t·oRe Hnd ,·iolet 
Ji el<ls o f 1he Hivi t> t·a mny bl oom agnin in 
i he dust and fo1,r of d hdani cif ies. 

This qtHll i fy a loJH' mad e ambcrgTis t he 
a nswr1· io <lll a khemist's dteam , until the 
drvplopmpn t o f pff'<•t•( i\'C synthC'ti<.: ~u b­
~tit ut (:'~ t·Clcltt<·r cl t lw irnpot·tnncc and 

Shakespeare's Sonnets. 

value of the substance in pt·epat·iner t he 
. • b 

mot·e exquu;~te nn<l expen sive perfumes. 
lts u se empha!'>i~es yet another of 
Nature'R pm·adoxe~ in t hat a substance 
derived Erom sickly 1':pet·m whales becomes 
the peJTading- medium of fragt·ant scents. 
Snch use also COlTects the populal' mis­
conception that an extremely objection­
nble smell is a constant cha1·acteristic of 
<lmbergi·is.. As a som·ce of museum 
enqnil·y identifi cation of supposed 
sample:-; e ,·en l'iYals the perennial subject 
of ma.l'~llpial b il'th. and popular belief 
that a decaying otlom· is essential to the 
snbRtanc·e l ends a spice of unpleasant 
nniety t o t1w examination of most 
sampleR. 

l•: """lllc• ... tl l' tuath,· r .crl,.. . 'l'h~· l•rlc•(•H cpaoted 11er o uuc•t• llltttrox ina:lt e the• n orn1nl or 
IWnk rnh•~o "hl<'h lilt \ ' (' h c.>c• n "uhj~c!t tc• 1111'\\'Urd,.; of 11 Ut't-,· JH'r c.•t•nt. drott sincJt' 19:10. 
lltiiC>r ru\\: l('ft-l•mft hln c•k ur "rn" " nmbcrJ.:"rls, :'is. tu JOs. : ccntrc-blncklsh to 
dnrk U:rl') ur mc•tllnm hurd JHnbc•r J4' rlN, ·ION, (et a01'1.; ri~o;·ht-nn !-;; Clrt;, tti l'('\', of t'Xt'rt•lllt'll t 
'- hiiiH' . fuunll ni l , u rll llu\'\t' I Ninncl nnd Nnlc1 t n l .cuulon ftn• .l!-:!~ in 1022. r . ct\'\' t•r 'NI"': 
l•·ft-u HI•·•·•· of nugu:t· i hro " n nmtu•rgrlN, \\'hl t•h t' ctrntl'l hnrd c r lu1n1ts In the• s ofh•T 
kind. tiO~o<. to HO"'.: N .'ntrt•-frugmc•ni"' t~f hurny c·uiilt•-tll'lh ubt•nks", ot' tc>n t"mbeddt•d 
,.,. nn fncllt•nflon of nntlll'rgrl"': r lu:ht-n Jlh>t•t• In ~ht• ) lu st•uau slnc·c· 1902, brlfth· nncl 

c· lutn,, -\\ hli c· l~t•t•nu,..t• uf njo;'t', ctt niH'<' r t nln ' ' llhu•. 
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COSl\li'~'l'I('R .\~0 ('ONODIJoJ :s'' I' R. 

Obvion~ly (lelicate perfumeR :-n·e not 
bnsed upon cons istently objectional>lt:> 
material , nnd ambergris rec·ently taken 
horn a dead w hale merel:v carriel' the 
unpleasant odon rR of decay, j us t as in 
weathered mat n l'ity it conduct!'> the floa~­
rant one~. T he matured sub~tan('<"' 
actually hns n 1·n1 her sweet and t 1·eael:v 
though clecicledly mm;ty a1·oma, and it 
eYiclenily appenled to the sem;e of taste a~ 
well in e:nly time~, jmlging f1·om its 11Re 
in the East for spicing food and wine~. 
a~ well aR in n ncie11t perfume1·y ancl phal·· 
m acy. In bygone clays in Em·o1w 
a mbergl'iR waR used with food s nnd 
becnme an i m porh1n t ingredient in mecli­
cal nostrums, t hough modern anal~r ~is 
does not suggest ~my reason for its u se 
in a n y form of medical pract i ce, sedative 
or otherwise; nor m·e the1·e any athacti,·e 
1·ecipes to be quoted from 1ladame 
Pharaoh's cooket·y bookR. )[ost refe1·ence~ 
in lite1·atnre are to it!'> n !i\e a s a Hpity 
flayom·ing and fo1· pel'fumery in the <1ge­
old art of the " beautician ' '. 

The bask derh·ation of the nan1e il'; 
given a~ the Arabic word anbar ( fo1· 
ambergri~ ) , which W<l~ afterwards 
extended to t he F1·ench ambrc g·rts 
through F\Om e confusion of the substan ce 
with t he fossil re~ins known as gr ey anc.l 
:vellow amber s. Of many en ter taining 
refe1·ences in literatm·e. one by Elyot in 
1533 1·efers to "Ambergrise" as the accom­
paniment of tl1e "llar te hotte'' , while pel·· 
fumery was indicated by D1·ayton writing 
in 1612 that "Their lips they sweet'necl 
bad with costly amberg1·ease' '. Concern­
ing cookery, )Iilton wrote. in 1671. " In 
pastry built, or f1·om the spit, or boiled. 
Gris-amber-steam'd", while the epicurean 
Sedley, in 1687, t·efel'!i\ to a bilious break­
fast con<:oC'tion of "new laid eggs amber­
gi·ease and gravy' . 'l'he final though t 
!'leems to h ave been expt·essed in the 
penetrating, though inelegant, word:;; of 
t he Ratirical Pope, in Strijt)s ll'o,rk.., 
(1841) , t hat " P1·ai l'le i~ like ambet·~ri R ; 
a little whiff of it ... is very ag1·eeable; 
but when a m an hold r; n whole lump of 
it to hi R noRe, it i s <1 stink (;111 0 shikeH 
you down". A m01·e pleasant observation 

•·t>I'CI'I'<'d 1o the' fact t hat papel'R pe1·fumecl 
wi1 h a ~n1 in of aml>er g •·il:-\ sti ll retained 
n st rong ~-;centing- afte r fol't)' yea1·~. 
itHli<'at ing tht- pernulin~ aromatic quality 
of :unbe •·gt·i~ aR a s;('ent-t-onclndoJ· in 
pel'fnmt-•·y. 

OltiGI~. 

)I :1 ny ah~u rd hypothc~e~ we1·e onc·e 
<HlVctlH'P<l 1o t1C'COl1 111 fo r 1he Origin of 
«11llh(' l'gl'il', ~'U<'h aH a beli ef that it wa~ 
<·om J)():-;(•cl of :-;ol i<l i fied ~ea-foam, or that 
it wn:-; <l fnngoid growth in t he ocean 
~im il fl l ' 1o 1ho)o!e f01·me<l on t1·ees , or eYen 
that it was 1he Htcnmulated exCl'ement 
or ~('H-b i t ·<l ~-; . The actual !o;O m·ce of 
ambe•·gl'iH was Hat i ~factor ily e.·tabliRheu 
in a commnni<·ation to the Philosophical 
Transact ionfl of th e Royal Society. It 
was found by J>l'. wediaur that ambet·· 
gt· i ~ \'C'I'Y f1·eqnently <·ontained t he h01·ny 
' 'beaks" o f ~-;pec·i e~ of squid on which 
~JH? l'm whal es were known to feed. 

onplt•<l with thi~ obHer,·ation, the fact 
1 ha1 nmbe1·~r iH waH frequently taken 
ft·om th<:" inte~tine of that whale, clearly 
JH'O\'e<l 1 hn t i1 wa A (ot·mecl \Vithin the 
animal. ~uHl not (t·om an extraneous ~uh· 
:-;ta 11 ('(:\ :.;;wallowed by tbe whale. 

A lthongh the ma in interest of the 
Sperm 'Vha] (;) o1· Cachalot for coastal 
<lwcllt>l'~ i" a~ a Ho u•·ce of ambel'gl'iR, i t is 
geHet·H lly known a.· being t he largest of 
the toothed fHrnily Of whaleR, Of which it 
is th e mo~t l'iOugh t for comme1·ce <1 nd 
famed in 1 he tlHl!i\C; it may attain a length 
of ~ixt,Y feet. Its moRt stl'iking fen tu re 
i~ the enormous blunt head which maY 
equal a thit·d of the totnl l~ngth . It i~" 
ft·om t he "case'' in this hn~e head thnt 
t he ' 'aluable fluid sperm-oil i . taken. a!' 
much a~ thit·t~· banels having bef:.ln 
obta in ('<l from on<' of the ~iant mammals. 
Sperm wha lt>!'> fe<)d a lmost entirely upon 
gia n t !'\qu iclx <HHl <·ut t1 e-fi~h or calam;nies 
of the molln~('nn ordet·, t heir ~tomachs 
<'ommon ly <·on tai ning bodies of squid up 
to :o;ix f <'Pt. lcmg-, with t he l onO'est tentndes 

. I ~ vm·yutg ·l'om 1e11 t o fif't cen feet. Stl'ug-~les 
bctwe<•n giant O('lopnRC's nnd sJWrm whai('S 
h~ve h_e<'n wil n t?A~";<'d by whalt?I'R, though lhr 
nng hlt<'Hl <·ombat:-; <He lH'Obably f:H brlow 
llw :-;lll·fH<'<'. 'l'he1·<' i ~ no cloui)t that th<) 
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whalc>s ft~t'd :1 1 gJ·t>~ll d<• plh ~. n nd ltut ny uld 
wha '"''"' IH•I it>\,. I ha I lllHC'h of I hr i ,. food 
is ohtai1wd :11 :thoul :!00 fathomf-> ( 1 .~00 
feel). '1 ' 11('~ :u·p d<'fln i ft>ly known to 
:-ouud fn lhaC dl'pft.. mul 1h<'y c·mumonly 
snhnw•·~c· l'o1· l'•·o 11t fo..ty to fifty lll in nl('s, 
wiJiJc• ;tll ill-.(fliH'P of 1'\('\' ('ll f ,y- fi\' (' ntill\l(('H 
ltas IH'f' ll ,.,.,.t••·dc·tl. 

I I \\':1,.. oll.,.l'J'\ C'd long <I go t h <l t s p <' t' ll l 

wltalt•s t'tlltta iu illg ~ • l:t!';!,<' quunti1y of 
antlu• s·~ J ·is \\'l't't' c·i t hP I ' dc•ncl o1· rnndt 
W:t!o\t<•d aud «'Vidc•JJf ly in a sic·kly ('011 -

ditiCIII . !t \\ :t ~ thu s· iudit·Hf(•d ll;nf tltl' 

.~ S r1e rm \Vhnle nttnck­
in ~o: o n e o f t h e hn~e 
s quic1 llliOJ\ whic h it 
f ce•ls nt ~o:rent detlths. 
Although the artist has 
cxn~o:~o:ernte<l t h e tlrOtiOr­
tions in the squid'~< 
fnYour. n tentn<'l e ex­
h ibited :abroml i s 20 ft. 
lon~o:. Sm a lle r squid :and 
o e totlods n enrer the sur­
fuN· nre n lso enten b y 
1 h~· s p erm ~uul oth e r 

tooth e d w lt:al e s. 
After "Marvels of the 

UnivE- r se." 

:-; ub:-;i ance i!-i a morbid product 1·esulting 
ft·om ::;omc inilatiou of the digesth·e 
:->JRi ew , causing a biliary a ccumulation 
p1·obably from indiges;tible substances in 
1 he mn in cl iet of squid and cuti lf'-fish. 
'l'h<:' exac·t cansefoi of t he fol'mntiou and the 
ll<l tm·e ol' its pecnlial' qualities <H e 

unknown , but fl'om chemical a nalysis 
<l mbPl'~l-iR il'l 1'\n id to coJJtain 85 p el' cen t . 
or n fl'<lg"l'nn I Rnhsiante nnmed amht•eine. 
'l'h<' ge1w1·n l nppe<nance of ;unhet·gTi!o;, in 
my o pinion, i"' !';Ugg<'st i Y<' o ( t he fa :t 1ll<li, 
11w dm·k !-! Uh~hllltt> fl·om the in k- ~"<ac~ of 
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octopus food hns mneh to do with i t l4 
pecnlia1· substance ~nd quali t ies; . 

THE AI'PEA R.\:\fC'r•; 0 1•' .\ M RERGlUS . 

The compara t ive J·nl'l.ty of t he ~ubstanr<' 
is due to the fact that 1·f>nlly lm·ge qunn ­
tities are found onl:y in :;;iddy ~tt •andf>cl 
or captured wh::t les. o1· ns ~mnllet· hag­
ments washed up on be~t ehes <H·<·or<lillg 
t o the set of oce~n cun·entK A~ a m01·bicl 
a ccumulation <.lmbm·gd s ha~ no t·ecog­
nizable shape o1· textm·<' , bn t nniet-; in 
appear·ance a ccot·ding to whethe1· it haR 
been passed in small quantitie~. o1· ha :-; 
disinteg1·ated from qnant itieR left in th e 
1·otting whale c<oncase. 

It is usually d eR('l'ibed as fntty 01· wnx­
like, but the raw kincl mn y be ~t i rky <UHl 
blackish resemblinrr pitch, with a mu~ty ' ..... . 
nansea t ino· smell, and wh1 ch would be 
<·oYel·ed '~th sandy Rhell-g l'it if wa .·h e<l 
up on a beach. !t hm·dens. with expos~ll'e 
and may range 111 colour hom br owm sh­
bla('k t o mottled gr eeniHh- ot· gi·eyish­
white. The gen eral t exture mo t neal'ly 
r esembles t hat of dampi~h <ll'i ed cow 
ma nure when b1·oken apn rt, <1nd t he 
o·eneral a roma of t he mat ured Rnbf.; tance 
~ suggestive of t he sweeti :;;h boYine seent 
about milking y.a1·cls, although i t i!'l genei·­
ally descr ibed a s sli.ghtly honey-l ike Ot' 
f::tintly musky. 

It does not ('l'nmble under pressure 
like fat, o1· make the fin ge1·s g1·easy, ot· 
become britt le unl ess st o1·ed for many 

Years and if s light ly war med can be . ' moulded like plasticene o1· cobbler's wax. 
which it most 1·esembles. A clefinite 
indi cation of ambe1·gl'i s i :;; of t en provided 
by tbe presence of t he small ho1·ny "beaks' ' 
of cuttle-fish embedded in it. 

The most definite simple test is to 
piel'ce t he supposed sample with a J·ed­
hot thin wire or needle, when a blackish­
bi·own substance will coil and bnbble out 
from ambergris and stick to the wh·e anct 
one's fingers, leaving a small c1·a t er in 
the firm matel'ial, instead of flowing nwa:v 
aR would melting fat m· canclle-grease. 
Othe1· features a1·e tha1 , a s well a s being 
plastic when wa1·med, it floats in water 
<:tnd js soluble in ethe1· and absolute 
alcohol ; a piece about t he size of a pea 

will di~~o1 v<' in a fe w tca!-i poonfu l ~ of 
m et hy lated spirit, which will then ()i splay 
i l'id e!'\C'en ce. 

W H A'l' AM HF.R C: lUS T ~ ~0'1' ! 

no,YeY<"l', from t l1 e rPmarkable a~Ho 1·t· 
men t of beach r efu se ~ub rl'aitte<l fot· exam­
inat ion nt the .M n senm, no amount of 
written d escl'ipiion will e nable people to 
icleni ify t he subst a n cE', 01· r <'mo,·e t heil· 
LhweJ'iu O' hO]Jes l 'E'garcl inp: t lw \'a lue ol' !"-> t" . 

the " find '. The mo~t mma] sampl e!-i 
C'On~ i:;; t of perish ed animal-fats and suet 
clisc<n<led by steame1·s , an <l wast e material 
h om ~oap fact01·ies. ometime~ it i~ 
beeHwax, possibly ~how i ng t ht·e;.-ul-m ::n·ks, 
atHl latt el'ly a i hi e k oi1y ~eel iment appat­
ently jetti son eel f 1·om oi 1-fn el 1 ank~. A fte 1· 
~tO l'll1T ' ""cat h er nunine p;t·ow 1 h. su ch <ll'\ 
deep-sea !Oi pon ges an<l ('Onje,·oi :ue totn 
fl-om t heil' m oorings, a nd afte t rlecaying 
<1sho1·e unt il acquiring a potency t·egat ded 
as chm·a d eristic o f a mbet·gri s a t·e 
brough t in fo t· in spection. 

B eca u se of t he nattu·al difficulty in 
iden tify ing an elu!iii,·e m ate l'ia l without 
mean s of <'OllllJrtt·ison , it i ~ 1wobably most 
helpful to (l etai l -u:Jwt ambergris i.s not ! 
As n d e posit forming im~icl e t he whale 
it tloes not eonsi~t of animal fat ot· fleshy 
tis~me. T lwref01·e , al so, it d oe.· n ot ba \'e 
a (l efinite shnpe like a conjeYoi, or any 
~::nn·fn <'e sk in o t· pumpkin-like l'ind. Ol' 

intet·nnl st1·uctm ·e like d eep-:-;ea ~ponges. 
Ol ' any bulbs 01· . talk attadunen1 s like 
sea -weeds. Finally, it is unlikely to ha"e 
a cleri<l eclly offen s iYe smell unless of the 
s ticky blH c- k \'cll'ie ty, bn t t·athet n sweetish 
though mm;; ty arom<1 which has been 
liken ed to ran11nel and mo!'\!';~· enrth. 

REC'OUD DISCO\'.tmlF~S. 

The1·e Hre ma ny ct cconnts of hn~e pieces 
being fonnd iu nu· iou ~;; };)al't s of the wol'ld. 
eit he t· washed asho t·e or takr n from dead 
whaleR hndng the i t· intestiur · clogged 
with the ~nb~ta nee. Pro ha bh- the mo::. t 
nt luable ~ingle pit~ ee lo10wn ,~·as ecured 
by Nonvegians in om· sens; this weighed 
:~5~ l b. an (l was sold i 11 T..~ontlon Cot· orer 
£12.000. A piece found in ~(·"· Z(.)a land 
iu 1929 weighf?d nbon t :!:.!4 lh. an cl was 
vHlned nt £9,000. while a Pr•(ls~ report 
in 1 9:~7 mrn1ions tltp ta ldn•r of a ;t> lb. 

t" 
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pil'<'t' ':tltwd ;t t £()(}() from n !){) f1. spPt'lll 

\\hHit• h:ll'JHHHH'tl lll'<ll" a ~ou1h . \ J'J'i(':llt 
wh:tl i ng- ~~a f ion . 'l, lw pt·in"' fm· la•s t g t·<•y 
:tlllht•t·gr i:.- wax quo tt•d :t t about. £ !) J!"}x. 
JH'I ' OIIIH't' in 19:!1. l'llllg"itt g ft 'Oilt 51". JH'I' 

onnn' fot· tht• t·aw. hladd xh. low-gT;ttl<' 
qu:tlily. 'rh~ pri<'t' i s natut·n ll y aff<.•dt><l 
hY tht> a mo un t or fot·t•igtt matt<'t· nmong~t 
till' amht•q~ris, and l :ttt•ly it hns hN•n 
<•stim:tlt'tl thnt the pt·icl' t·o.mg<.' h:ls l'allt>n 
hy up to;)() JH' t' ct•nt. owi11g to the mon• 
,rl'tll ' l': tl ns<.' of synflwt ic sub~t it nt<.'s i 11 i lw 
~l:tlllll'av t lll'l' or' p<• l'fttlll('i-;, 

. \ small piee<' wnx J)l ·oent·ed by flw 
.\tt~tt ·:tlian )ht~t·um in tBO:.! to assist ill 
dt•aling with tht• f't ·t•q uC'nt (.' nqnit·ies. autl 
fot· <'Oiltpa r ison with 1'\<ltnplt•s wh i('h t·nrely 
pro\(' to he the ~(.·nuitw adide. lt wns 
1 he t·<><·olleC't ion of its <: h~nact<'t · i ~ t i<­
st·t•nt nn unfniling g ui<lP when on<·<' 
t 't'rClglli~Pd-whi<'lt (' ll:tbi C'tl llH' 10 it1Pll1 if~· 
a fi m• gt':Hl<' piN'P n t Lol'tl Ilowe l l' ln nd 
wh i l t• <' lt ~~~~Nl on ~ht ~(.·um wot·k in 1 !):.! t : 
il wt· i ~h c•d abo ut 8 01.. and W<l l' soltl in 
London fm· £:!~. 'I" hP la q~<.'~t pit'<'t' of 
whidt. in my ('X pet·it•tH'<.'. a xampl<' was 
:-.uhmi tt rd to the .\u~ t•·a linn )ln~eum 
wPi•rJw<l t ~ l lb. <llHl "al-l o f l ow('t· m ed inm :-- -
"t·ad<' wot·t h f t·o m nhout 1:~ to l U shilling~ 
;n o nn <'<'. It was fonnd <'HI'ly in 1H:~4 on 
:t h<':tt'h at Smoky < 'n tH' on 1Jw n o1·th <·onst 
ol' X<'\\' Kotl t h \Ya le's hy ~[ t ' . C. H. 
~andc• t·~. wh o kindly pt·<'~en te<l hi ~ 
ol'iginnl o unc·e ~n mpiP l'o t· t hP inl'ormnt ion 
uf h•l-l-: fo l'tnn:ll<' :\lus(' lllll pnqnit·rt·~. 

()up hopeH that t h iH article and th<' 
l-l:tmpleH exhibit<'<l i n the Australian and 
'rP<'hnologi cul MUH('nm s may avel't 
a not het· tragi-c·om('(ly in the romance of 
ambet·g l'is s nch as was reported r-;ome time 
a go f1·om New Zealand. It was s tated t hat 
hnl for a large piece had been boiled clown 
hy the find er to make a paste for papel'ing 
t h(.' wall s ol' his home. According to the 
s t01·y, i t was not nntill'eading an acrount 
or nnot hel' ambergl'is <li scovery in a news­
p:qwr that t he unfortunate man realized 
I lr at he had wast ell a l ump roughly valued 
at £500 as a glue! Tioweve1· true, the 
xt ot·y iH a good one, and as the pe1·vading 
a t·oma in his home must have been fairly 
oppres~i ,·e, one ca n only hope that there 
W<l k a flow ered wall -paper to s ustain t he 
''bouquet'' . 

Although !';Q few of the hundreds of 
spN·imen!'i brought in 01' posted to t he 
~ l uHenm have even slightly l'esembled 
nmbeq.?; t·i!-;, the Rnppo~ed sample~ are 
nlways examine<l with interes t , and 
in l'ot·mation is g la<lly ~h·eu, while speci­
nwn~ of nuiou!'i g l'acles are exhibited in 
th e publi c gHlleries. ~Iuch more could 
hP \\Titten about this elush'e and still 
t·at hel' 1)]'ecious Hubs1 nn ce, sought by " pro· 
I'I?Hs'iona l fos~i<'keJ•R" a11cl beachcombers 
i ln·oughont New ~eH land, Tasmania and 
A ust1·alia. but it i~ hoped that this article 
nwy lH·iug Home teacler a Yaluable pl'ize 
in the seasitl<' lotte t·y. 

The Great Barrier Reef 
"Hm 1 ,,, CoR.\ I. St. u.'', a film of lhP Gt·eat 

BarriPr H.ePf, was pr<'st>ntE'd al the Australian 
~lus£'um on May 21 by ~lr. T. C. Marshall , of 
lh£' QuPPnsland Museum, who knows the reef 
thorou~hly and who madP the film. "Rovin~ 
C'ora l S€•as", therefor<>, is no s tereotyped trave l 
filru which s hows much a nd te lls little. Tech· 
nlcall~· it Is a pl<'ce of excellent colou•· 
photog1·aphy, educationnlly ll iB on<' of tlH'. n~osl 
lnf01 m a ti VP fllma WP hi\. V<' y<'t S('<'n. Tl1e VIV Idly 
blllllant wutet'R of Uw rt<><'f are faithfully 
Kho\\n , a point mc•nltotwcl l€.'st some may doubl 
lhP colour-n•ttclt• rln~. ('ornls, and th(' animal 
llr• · tl"h and oth~1· dPnlzNHI which fr(>(IUPnt 

them are there in all their beauty. The re a re 
some fine studies of bird-life. One must not omit 
the tUl·tle, seen from the egg and "chick" to 
the full-grown adult carrying an "equestrienne". 
Aborigines, engaged in their native arts, others 
ma ldng fumiture, afford interesting illustra­
tions of the native Australian. 

As may be expected, there are many "shots" 
of enchanting scenery, possibly the finest being 
that of the Hinchinbrook Channel. 

The fi lm takes two <ind a half hours to screen, 
and the re is not one uninteresting moment. 

M1·. Ma rshall will be showing this film in New 
~outh Wales and Victo ria. 
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Australian Shells 

Bubble and Allied Shells 
By JOYCE ALLAN • 

T HE sub-order Tectibr::lnchiata to 
which the shell::; in t his a1·ticle 
belong, is an interesting group of 

families in which the shell is seen to dis­
appear by gt·acl ual changes. From being 
solid shells, entirely containing the 
animal, they become t hinne1·, more simple 
in construction, and more enveloped in 
t he folds of t he animal's mantle, until 
in some families the shell becomes quite 
1·ndimentat·y and is completely hidden 
from view within t he body of the animal. 
In some species it is even missing 
altogether. In the few families mentioned 
in this m·ticle, the change from a shongl y 
developed, sculptured, 1wotecting· shell to 
a more t•udimentary one i~ only just com­
mencing, but in a future m·ticle which 
will deaJ with other families of Tecti­
bl·anchiata, such as the sea-hares. it will 
be seen in an advanced stage. The animal. 
corresponding to the peculial'ly changed 
shells will have acquh·ed an equally 
strange strnctm·e to suit theil· UllJH'O­

tecte€1 existence. 
.A main characteristic of t he animals 

in t he families unde1· discussion here i ~ 
a well-defined!. bead disc beat·ing sessile 
eyes, and sometimes t entacles. This <lisc 
appear::; to be a tactile otgan, and va 1·ie~ 
in many ways, furnishing good charactet·R 
for classification. The shell in some 
~pecies is solid and coiled with a norma 1 
~ph·e, in others it has become p:ntly 
unrolled, wi·th the sphe absent or sunken , 
~ncl the shell thin. The1·e should be no 
difficulty experienced in identifying shell:;; 
of this gl·oup, a~ the cliffe1·ent species ar e 
well ma.rked and have clh;tinct shapes. 
They <oue most common in t1·opical and 
!iUbtropical waters of t he Inclo-I>acific, 
and many handsome s peeicf;; :ue found 
round t he Australian c·oast. They li,·c 
as a 1·nle in shallow, ~mHly ot· m tHl cl y 
water, amongst weed~";. 

• Drawing-s by .Joyc e A ll an. 

T h (' h,·o ~o~he lh; in tht• hi iJ r o w , from l t'ft 
to right, nre P 1111u nitid nln noli Putm 
nh•en; i n -th.- auiddle To n · is Pupn fumnta· 
nnd in the b o ttom r o n · nre PnJH• s uiN1t:; 

nnd Pu1m ~eolhluln. 

In the family Pupiclae a1·e ~everal 
attractive specie~ whkh occu1· in ~\us­
tralin. The ~hell . :u·e . mal] the la1·(1est 

• J I"> 

b~1ng a bout one aud a half inches high, 
w~th ti_H~ sttrface generally sculphu·ed 
'nth spu·a l , p unei m·ed gJ·oo,·e . They <ll'e 
solid and capable of containing the entite 
animal. One s pecie. figured he1·e i. the 
common S;vdney l'hell , Pnpa fumata, a 
gt:aceful, ~lender, white specie~. marked 
'~1th waYy, _narrow, (·10l4(l- ~et, longitudinal 
lines. It 1:;; !';Onwiime~ cove1·ed with a 
ye1low thin epidermi ~. This . peciel' al5<o 
eomes from t he }ll(lo-Pn cific. Two !-<ome­
whHt .·imihu·, but lal'gel', !-<hells, botl1 
north An~tralian and Imlo-Pa<'ific ~pec i e~ , 
arc• Pupa sol.idula and P u po .~ulccttq; the 
foJ·mel' ha~ deepC'l'. fewer ~?.Too,· es a nct t he 
<'Olom· P<:~ttet·n il'. in t·e\'oh•ing bands of 
<l:n:k s~rtpe~,. w lule tlw hl1t(lJ' specie~. 
whJC'h 1:-; ~nbJcct to v;uia t io u in f01·m. 
size, and colom·. has a mm·() 1'<1 (rrred tr}lt> 

1. I . ~t-o • 
o ma 1' ' 111g . It has H l ~o mor<' tfiCltl t 011 

t h<> <·ol uuwlln 1hnn Pupa solidulu. PlffH' 
'J'().<;('OIJI((('I(/(l / (f, H f'OI'lll Of i h£ls(l two 
not·th_f'J·n spedes. with beaulifulJ·<'d spo1 ~. 
ha~ 111 l 'N'ell t Y<'a •·x Lwt•n ( ll·rd ~t~d i 11 
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\\ h <• ll nul;- JUtrCIIIII)' t• XJUtlld t•cl. H;-•fl ntl nll 
l'h' .si,. ;,.. 11 h4c•nutlful u•ollu.st> tv hch uld. 
' l' ht• folcl.s uf tht• ~rt•n f futt f !'<imulat<' In 
•·outour th.- l'l' tu l,.. .. r u rtHH·. ~nfurnl .sizt•. 

B)-d ney ll nl'lw m·. 01w of the JH·ettiest 
sp E><· i t's iK 1)11/Ja n it idulu. u Rln.a ll , solicl , 
sm oot h. :-.lliHy . pink shell a bout hnlC au 
in<"h hi~h. l'l'o tn tlw Ronth Paeifi C' i !-;l:ul(ls 
a nd 11ol"f h·rns t .c\uxtt·a l ia: it ha s a. lcu·ge, 
l' tl-on~. spit·nl fo l d 0 11 t h C' tolnmelln. :md 
a H ' l ') ' slig-ht o ue :1 btw c it. Anot hm· 
s pP<'i l's ahnu( tlw samr Jwj~h t i s Pupa, 
nirr·a t't·om XPw ~on f h 'Yal<.'~. hnt this i s 
a mneh mo1·r l'lle?JHlc•r, <.)lo ngate s he ll. It 
i ~ }Jlll 'c> whit<> ancl l"hiuy, though cove1·e<l 
wl wn :tlir<> with a tltin y ellow epi<l cl'lui s, 
and is t> tH'i l'<· l~d wi fit nnmerou~ \'C't'Y 
li nC>Iy pundnt·Pd stl'iaC' . 

~\n o t IH•J· SJH'<· i rs which ~omewhat 
l'NWmhl t•s 1 lwsp l'o t ·tlgoin~ on('s in shapr 
i:-\ Unlliuuln lill('((/a. 'rlti s ~hell i. YeJ·y 
('nmmon in XPw Kouf h '''al<'~ . extending 
it~ J·a ng<• to the l11do P<l<"ifi(' <11HI .Tnl1Hl;. 
Jt is whith·dt, m;nk<•<l wit h fwo <listi1H'1 
J·<•d spit·<tl liltC's, nml lltlllH't'OIIS J·ath eJ· zig­
i'.a~. lnng ifud i ll a l J·<•d lim•s, aud ('~111 be 
Pas il _y I '(' ( 'O~ IIi~C'(I ~1f sig-h(. " ' hell ]H'O· 

11·ucl i11 g ft ·om t iH• ~-< h r ll, 1lw nninwJ 
(' XJHllHl s <'OII !-l id<JJ'Hhly t·ontul if. 1 I is ;t 

dPii c•af p c· J·c•HIII,\' witiiP, NlgNl wifll 
IIIJ·quoi s<• hill<', :111d is '<' l'Y IH•;l n f i l'nl. :Miss 
O(•J·tJ·uciP ' l' hoJ·lll<•,v. a l.:c•t:n slwll <'O ll c:>C'101' 

:w<.l a 1·eader of t his l\fAGAZI NID, recently 
sent me an excellent little colour ~ketch 
of this s llell and its animal , which she 
had made w hilRt collecting. It is a 
wise }Jlan for collec-tor~ when in t he field 
to cany a. small packet of sharpened 
coloured pencils and a note-book, as one 
n ever knows when an inte1·esting animal 
wHJ be en countered, and even a poor 
sket ch can be helpful. There is a rarer 
spe<.:ie f-i fouJld round Sydney, Perbullina 
er1·rn1s which resembles it closely, but 
ha~ :1 more rounded mouth. Only a single 
!-iJ)eC' i eR, Ring·io-uladda, sc1niscul7Jta., from 
Xew South vVales, is figured here as a 
J·ep1·esent at ive of the family Ringiculidae. 
n gTou p of . ·mall , rounded , light colom·ed 
s hells, which range over nearly all tropi­
ca l nn<l snbhopical seas . The New South 
\Yal es Rpecies is only a few millimetres 
h i~h and is pm·e white and shiny. 

rndoubteclJy t he most a.ttl·active 
Bubbl e :-;hell s at·e those belonging t o the 
f;nnily Ilydatinidae, and several fine 
exnmpl~s <:u·e fou nd 1·ouncl Austl·alia. The 
:-{hell :::; of the f:unily are thin and globose, 
with hu·ge bo<ly whod:::; and a very la1·ge 
mont h open ing. 'l'he anjmal is volumin· 
<Hl s. with a la1·ge. flat foot and a p1·o-

' l ' ht• c~~-mn.ss t•s nf 1-JydnClnn n r e d cll<'nte h a 
nt• t~t•uru JH't' nud lul'' c liUtnerous lobuh•s 
u rrun~<'d In i ht• fornt nf nn ect•t•ntrlc .sttlrnl . 

. \ honi twn-Htirtl.s nnfnrnl shle . 
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H)·d:a t oria cin ctori :a is anuCher N e"· ~uu th 
Wales spe cies which Yi.es wit h iC s nlly fvr 
ben u ty of colou r. 'l'h c clnrk. bro"·n nncl 
wllite bands o f the s h e ll r('nd e r t his mnlhas<· 
n m ore strik in A" objet't Hun• H. tahysis. 

N ntnral siz(•, 
Ph oto.-'l'hos. Dic l<. 

notmcecl hea d cl isc. F le:;;hy lobe~ Tr ft ex 
over the shell , pal'tly co,·etin~ i t . yet 11H• 
animal is capable of t·Ph a ction w ithin 
the ~hell when n eceRscu·y. T he comn1011 
Aush alian specie~ i f-1 Jly duti na p lt ys i .<.: a 
~pecies with an extl·emely wi de 1·a n ge. 
inhabiting t he Indo-Pc-1eif'ic ft-om A fri <"<'l 
to ~Tapan and Au stral in . I t i ~ common 
on t idal flats r ound Sy<ln <,)y . wh r t·e it li e~ 
sunken in the ~a ncly mn<l at lo" · tide' . 
or amongst bankNl-up weed patches. The' 
shell is cream. wit h <l cnk bln<:k-ln·own 
fine revolving lines, nuy ing in numbe t· 
ancl densi ty of colour. T h<n e seen sp eei­
m en s at Lord Ho,Ye I~l all(] wi t h t h e lines 
quite t hick and ver y bln <'k, <·ontnud ing 
beautifully with t he light ~round colont·. 
Often the shell has a thin . p ale yellow 
epidermis over it. Th e animal i s ;Hlnp1 Nl 
for a burrowing exist ence. Jt has a htrge 
shield-shaped t enta cl e-beal'ing head , <l tHl 
extremely broad . flat tened foot to emthle 
it to plough through and ~ink in t he 
!-iandy mud. T lle anima l is a most bt>cmt i­
fuJ flesh pink colour, mHl when the lc-nge 
fold s spread out ronnd the Rhell , ot· 
exte11d over it, the effeci iH \'C t·y s1rik in g-. 
Round the edges of 1 he animal i s a 
lUUTOw sky-blue b01·<lC't', and when it lie's 
l'iunken jus t below th(' f.;Hncl , 01· nmon~s1 

Wl"'<'d , it is \ ' PI ' ,\' o ft <> tl onl y thi H .hot·<lm·, 
<·oni1·as f i ng- a g<lin s t til t• s \IITOUIHl mgs as 
i t peeps iht·o ng h, 1h<ll indi ~<l te~ ~h e 
pt 'f'H(' IH'C' of t h i!'l ~-< h <.~ ll. A l o n ~~ t cle l !i h·e­
queni ly fmm<l , t"spt~<· i n lly i n :-;pring and 
c::nly sHmnJe t·. i ts cq un lly han<lxome egg­
g ird.l e. <l C' li <"nt <>, <.· t·eamy-wh it e, reHembling 
fluted 1 ulh~ a R i t g t·acefnll y ft oat.· in 
shall ow \Va ter or lieH on san d ot weed , 
t o whi<'h i t is att aC'hccl at Oll e eu<l by a 
1 h in filmn eni . I n Ri<le this gelatinou. 
girdl e e:n·c ar1·an ge<l stl'ings ttpon .·tl'ings 
Of minute C'gg~ \\' h i<'h Will C\'E'IltualJy, 
nnd e t· fnvotl t·able c·on<1it i on ~. hatc·h out; 
i f t lH>Y s nl' v h 'C' 1hc m a n y d tis!';itudes 
aw aH iil g i lw m , thE'y will •.'ea ch mat utity 
iH a sh o1·t tim('. 

A :-{ped es o f 1hil-: rnmily, not so <·ommon 
in .An ~t t ·ali a a~ J>1t ys i .c, . is Ifyclatotia 
rinctoria : a~ fat· as we kn ow. it ha: 
exte11(1C'<l it.· Tn<lo-P ari fi c t·ange in Aus­
t.J·alia o.u ly as f<n .·outh as P o t·t S tephen.· 
in ~C'w South 'Vales. Thi s i l-l as hand· 
1'\0 lll(' as i he Co t·nH• t· l-{peciC'~, a ncl i ~ dis­
t in g ui s h ed l't·om it hy its slight l y smaller 
s ize nncl its st t·ikin g- pattern. fo nr broad 
bt·o wn t·eyol\'ing bn n rls a ltei·nat ing with 
c·1·en my -wh i te on es. Thi s ~pec i es also has 
: t <l eli<'n tr pnl r epidenni~ over it. and 
tlw ;.'\nima l iH simih1J' in s ha pe to t hat 
of p lt yRi.~ . but is ~l bt·o wn ~hade, wi th 
bltw bot·d er x. ThC't·e i~ ~l sm a l1 er. more 
elon g-ai ed sp C'c ie. in t hi s f amily figtll'erl 
het·e, . ltJ!tu;tnt m rWI JJiu s lre. 1t i!' about 
an in('h hi g h , '"lnd i11 C' s hell , when fresh. 
i !': ·o,·ercd b. ' :1 fnit·l ~· 1 hitk yellow epi· 
cl e l'mi~. 11no ug h wh ieh , hm n ?Yer . can be 
~een t he colour nncl pn1t fl t·n . ~tl'iking wide 
hand ~ of alt c t·nnting- whil e and pink, ont­
l i L1 f'Cl W ii h 11<llTOW bhH:k O ll (;'!S. It ha 
a wide a·a n gC' 1lnong h t lw IJHlo-Pati fir to 
no1·th-eaRt Anstr n 1 ia , l'C'<H ' h ing t o northern 
New ~ oufh " 'al e:o;. The rc>m<tining ~pecie. 
of the fa mily Uydatinichw (l('alt wi th here 
i~ a ,·et·y g t·aceful. del i <'<l ll' ~h<:> ll. Jlicro· 
m elo ,gun mrn.~ is . ~tbon1 t ht'f>('·qmn1ers of 
nu inch hig h. T1 il'\ whit e nnd tt-ans· 
lucent , ircWeJ·~Nl by thn\e well-defin ed 
lH'\l'l'OW hla('!~ li HP~. ()q 11:1 lJy !'\}lH <'t>d , <tlld 
~everal hind~ nndnla t iug longitudinnl 
1itH's : its t·ang(' PXtl"nd!'\ f't.o m the Tudo· 
Pa<·ifi r 1o ~\ nH tt·alia . . \ 1'11111 11. glassy 
~-t lwll .. 1 U81rodiap1wuo IJra :·icri , from X t'W 
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~outh \\'niP:->, i~ inc-lndt>cl ht•t·e as a rept·e­
srntati n • of t lw fami ly Diap hanidae. 

1'1tl ' J-: IH ' IW I, fo: ~ rn:LLR. 

\Yhnl :t r<' t·<>garth•d as t h<> tnl<' B u b ble 
~hcll s . t he family Q n ib n llidae or 
Bulhll'iidne. at·<• lik<• t lw sc o f t he familY 
llydntinid:w in ~h <lJH'. hnt <I r e m o re soli ;l 
in t extm·r. T lw s hr ll s a t·(' unifo nn in 
colou1· <H' m o t t IP<l, H nd 1nl\'<' 11o t t hP dis­
tin r t patt C' I ' ll ~ or l h t• la tlc l· gt·onp . T heRe 
spcci(ls inha bit t hr s hall ow m·c>aH of s mHlY 
mud fl a ts, wh<.' l'<' n t low t itl r t hey <·an b.P 
li fted ou t f l'om j u ~ t I>P l ow t he· :-;nrfn ('e 
wlwt·<' t hC'Y h<l\"(' h r11·1·owtld. 'l'lle ho<lv is 
l<ugr a nd . fl <'s hy . ancl pn l'1i <lll :V eJlYC' I ~pes 
thp ~ h<>ll hy t·pflrx ing on~r i t two wi ng­
Jikr hod_y loh<>s. ( 'o pio u s mueus :-;ec-re1<'<1 
by thr ~ldn o f t h<' ;l nimnl keeps it moist 
whi l<' thr t i<lr i ~ o n l. 

T hr lat·gcs t sp<.>drs o f Bub bl e Rhell is 
Qui/)1(1/a .l(f'liua , hrt t<' l ' k nown as amplfl1a , 
a s lwll al mos t a s hll'{.!(' as a hC'n 's egg. 
wi th ))inky " I '(• \ ' mottl in •.,. on n <T(lCHn • ,... • tot 

t!I'Ou nd ; i ts l'<t llg'C' C'xtcnds t hl'ongh the 
Inrlo-l':lC'i fi c· to :\'('W ~out h " Ta lcs. rr wo 
nu·ictic•s of th i ~ xp<.>c· ies. lJifw~ciata and 
lrifaHci(( / a, H I'<' si mihu·, cxc·ep1 t hnt 
tlw xh<>ll s HI'<' <' n c· i l'(· lcd hy t wo mHl 
l h J•pp d <ll'k, \ ' (' I',Y ('O ll x pic-ll OUR UH IId ~, 
l'e!o.pN·t i \'<'1 y . 

rJ'hp ( 'Oil~ Ill O il Hyd IH'Y 1-l})N ' i N-1, wh i ('h is 
fcJit ud i n nnrni W I'H 0 11 t hP t idal f1 ntl'l <t1 
I()\\' t i cl.... i"' ()If i iJII II (( b ()I (11/ i C (t ; i t i X d i 1'\ ­

(J·i lm h•d l 'OII I lcl sou t iH1 1' 1l An~1ntli <L It i x 
SOJH IJ c•1· H llcl I IH I' I'OWC' I' f ha ll Q u ilJIIfl(l 

In t h e top ro" · nre 1\ .tys 
n n u c u n t , A 11lus t runt 
IHIIJilu stre. Q. u i b u 1 I n 
botnn icn. und H y d n-
1o r in ci n c t orin; nnd i n 
t h t• bottom r o " ·· fro m 
l e l' t to r ig h t , nre Ake r n 
solutn , Q.u ibulln seli n n, 

u n tl Hyclntinu tthysi s . 

..,('[iua, nnd is ensi lJ I'N'ogoized , bn t is not 
1 o be eon I' used with a som ewhat si milar 
s p<'d<'s. Quiblf lla oru lum, from 'Xew 
Son1 h ' Va leR, w hich h aR char a ct er is tic 
da 1'1~ Rpotx OYer t he n~ual mottling. 

('A~OJ.-; S II BLLS. 

n noe ~he lis r11·e a ~roup of ligh t ­
rolom·e<l. H<·oop-like. gaping shells which 
huno w i n t he sand a fter food . There is 
no lWNl t o desc·l'iiJe t lwm f ully, as thei1· 
sh a P<' i ~ qu it e ch <n act el'istic and little 
d i ffi <'u lty s lw uld be expel'ienced i n iclen t i­
J'ying t hem from illuliltratious. Quite a 
nnmbet· of !'\pecies of Can oe shells n r f' 
fonll{l in A u :-;tra l ia, but on ly a few 
excu n pl es ~He included he1·e. 

T h(:\ lm·ge~t Canoe shell belong· t o the 
fami l y A tyitlae. This i~ A.tys naucum, a 
p m ·e whi te, bubble-l ike ~hell, sculpt ured 
w it h (;'ng l'aved ~pit·a l R , which has a dish ·i­
hn1 i on t·angin~ f1·om t he l udo-Pacific t o 
Q uee n !-;l a nd . .J l icu lastru m cyl i ndricum, 
a s prdes wi t h the :;;ame range, is much 
n;llTower , with an elonga ted a ppem·an ce. 
1 t is a lit tl€' over a n in r h high, and for 
c·onh ·ast a much smallel' ~pec ies, Diniatys 
drutijer, only fi ve millimetres high, is 
illns tJ·n1 Nl. This !O!peries also com es f r om 
I h<' l ndo-Pnri fi e• and r ea ches Queen~lancl . 

111 t h is ~ami:' family are placed , accord­
iug- to m od et·n das~ ifi cation, a small 
g-1·oup of ~hell :-i wh ich previously went 
n nde t· the on e ~eneric name H aminea. 
bu t whirh hn ~ Hinr e been r eplaced by 
s tl \'t'l 'HI nnmc:>s. 'J'h e t wo spede~ fig u red 
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T Ja e three s h e lls in. the to1• rO" ' nre ; \ch•m­
n cstin p e rouinnn, MicronJ e l o gu:nn e n sis. 
nnd B ullfnuln linen tu. In the naidtlle row 
are A dnruuestiu thetidis, u ucl Pbiline 
angnsi ; a nd in the bottona r o w . L ilo:1 
c u t i c ulifern, Penthonainen 'vnllis i , ancl 

A liculnstrum cylhulric um. 

here are an easily recognized , t hin , 
smooth, white, translucent shell f1·om 
Australia, lriloa cut·iculifera) whi ch i~ 
about an inch long, and a smaller , mo1·e 
globular, pinky-yellow Hpecie. f1·om New 
South ' 'Vales, P en.thom,in ea ·walli.~i. 

Other Canoe shells dealt ·wit h hPre 
belong to t he family Scaphanchidae. These 
a1·e Yery simila r t o those in t he fnm iJ ;y 
Atyidae, which only in recent ye<:ns Juwe 
been elevated from the Scaphandl'idae to 
a family of t heh· own . The she11s a r e long 
aJ)d nan·ow, with a nalTOW mout h-open­
ing as long as the shell and the specie. 
a1·e Adarnnestia zJero·niana and Adam­
nestia. thetidis, two well-knowu :-;outhe1·n 
A ustrali3JJ forms; the forme1· ocrm·R in 
Queensland a lso. 

One of the most graceful shell~ of 
southern Australia belongs to the family 
Akeridae, a family containing only a few 
species of fragile shells. This ~pecies) 
Ak€1/·a sol,uta, is thin and papery, cJ·eamy­
white to pale buff in coloUJ·, crossC?d by 
ve1·y fine, closely set 1·evolving lines 
t lnoughout its length, and has a peculi::n, 
characteristic slit l'Unning l'Otmd 1 he 
sutures of the spll·e. Th e nniruah; are 
sjmilar jn ge11e1·al sha11e to others 
mentioned hel'e; the young one!'i arc sa id 
to n~-Je t he extend ed body l obe~ as 
~nvimrning 01·ganR, fliitin~ about like 
bntte l'fHes. The adnlt"' leu <l a mot·<' 

sf'<lenia1·y life. bmTO\.ving i n the sandy 
fl at!-i. 

The few 1·emaining Hhells figul'ed ~u·e 
fl'om sonthCJ' II Aust1·a l i u.n waters. The!'le 
m·<.l Vol1 nldfa, parata., w hich i ~ w hite and 
C<Hloc-s hape<l, m1d R ctur.:a a7Jicina,, both 
onl y a few m ill imetre!-; long; L e·ucotiiHL 
con cinu.a,) narrow, Plongated several 
w 110l·1ecl, and hnlf an inch high; and 
PhUin e wt,qasi , a degenerate type. The 
hu;;t J'CtJl'esent!-; a f01·m in which the ~hell 
haH evolved into a more ot· l eR. · inte1·nal 
one, enveloped by the f'!kin of the animal. 
Ph iliu r: ango:;;i, w hi ch belongs to the 
family J>hilini<l ae, i~ very t hin and 
fl-ag-ile. ptn·e w hite. aud so simple in 
~hucture that it bal'ely tu .. ns in suf­
ficiently t o form a wlt01·l. T he outer edge 
]~'; expa nde<l con s i<lerabl y . lt belongs to 
a soft , fl eshy-white <lnimal , an inhabitant 
o f the :;;;andy mud of tidal flats, where it 
t an oft en l>e found by ~imply pu. hing a 

{ 
\ 

'r"·o s nanll sJ•e~l~s urc ha th e tO{) row . 
' ' o iYtalc lln Jtnrutu untJ Dlnlutys d e n tlfer; 
in the rulddl to• rcn"· t"''O Ht h ers, l .eu cotlnn 
eon<•illuan nncl Austroclint•hnnn tJrnT.ie l'i. 
:and h a Cla (' hotturn ro"'' ore n e tusn nttlc lnn 

unci Hhagl(•uladdu sentiscttiiltn. 

t.inget· jl n~t below the l'ml'face of t he ~and. 
It i s n (ypital bntTowing nnimal. witl1 
ln·ond Joot, ~hielcl -~lHllW<l hea<l . and the 
~"<ll C?l I hid<l(;'u un<let· t he !';kin on the himler 
p<n·t o f the bo<ly. lk:-; id c i t in the ~pring 
or e:nly !-;nmme1· t het•<\ mny be ~ef'n fre· 
quentJ~r i1:-; p e<·nl int· ba ll oou-RhHlWd, geln· 
t inon :-; 1?1-!g·-mn :-;N, w i thin whith. a shod 
t inw art <.\1• Inying, may tw :-;f'rn thou~nutls 

of 1 iny P:,.q.!:~ n l'l'nllg'Pd iH fi u e !-:t rin~s. This 
!'\1t·tw1n t·P, whic·h i :-; about two indws long, 
i:-; }11 tndH'<l to itN ~andy lWR<' by a thin 
fi hw wn t. 
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A Trumpeter with Two Mouths 
By GILBERT WHITLEY 

\ 'l'ruaut~t• h• r ( Lnt r is lln.-:atn ) " ' ifla h\'0 rtltlu t h s . t' r u ua Uune d l n , Ne" · Z ea land . 

F
I~TTE~ wi t h two mout h ~. one a bo,·e 

I ht• ot h C"t· . <ll'e extreruelv l'a r e. 
Xcn.•t·th~l<·H!-'; HCYCral ca ses h~,·e been 

•·epot·tt•tl fro m <Htt· wa ter~. a nd the A us· 
tt·alinn ) f ust>nrn t·t>ecn(Jy r eC'ei ,·ed one 
f t·om t lw Pot·tolH•I Io :\I<~l·i ne B iologiC'a 1 
• ta t ion. X <• w Z<>a land. 'aught off 
I>unedin. t hi ~:; fh;h wus a T rumpeter 
( Latris l inraflt ) . and its j sthmns or 
'~· h i n ", tht•oug h som <• nccitlen t (o t· injury 
stii ('C hea iC'tl) hn<l separated from the 
ln we1· juw atHl th·oppe(l do wn ~o that a 
two-moutlwcl a ppea ran ce resulted. as 
shown in 1hr photograph . Ilow w ell 
eq uipped th is fi s h w ould be fo t· ' blowing 
i ts own tnnnpet' '. <:o u ld it bn t tell u s of 
i ts st r ange fa t e: or , as one person 
t·enw rkpd. if has "on~ mout h for feed in~ , 
and l'o tiH• t· t o ~-<pit ' .. \ppa r entl y its f r eak 
fac·e wns no di~ahilit y, since t he fi ~ h was 
uf fa it· .·izC', a lbeit a t'•·ifle thin. 

'l'hc fhst cnl'e o f a two-mou t hed .:\n:-:­
f t·al i an fi sh (apa rt from the t wo-hecHl ed 
ft·c·a ks J <I i ~cuKs~cl in a n eat·li e1· 
~LH:Az r ~ ~o;) wa~ a ::\ fot·wm1g- (S<'iacuoid rs 
JIHU'I'OJJi f ,.ll !>) w h ic· h , a c·cordin~ to i h P 
'l'asmaninn gro logh-d , H . ~1 .• Tohnston 
(:\TN. CJU OI rd i n l'ror·. l?oy. Sor·. 'l 'asm.} 
l!J~R ( 1 9~H ), p . r;:;, pi. iv, fi g-. 5] , 
was captu•·cu I n lh C;~ estua ry of the Derwent. 
on lhe sixth J•'eby. 1885. The o•·dlna i'Y m outh 
waa pcrrectly sealed . a nd a new deformed 
rnou th hacl ht•<>n d t>vc loped under the lower 
Jaw n t tlw httHf' of t lw ta·inng ula •· a rea between 

the lower mandibles near the junction with the 
gill-openings. The abnor mal mouth was not 
armed with bony ja ws or teeth, but the tongue 
was perfectly developed and protruded slightly. 
The tongue and mouth were of an inky black 
colou1· like the interior part of mouth and 
throat of the ordinary species. It is difficult 
to say whetbe•· the normal mouth was per­
manently sealed or otherwise, but i t is quite 
possible tha t the aperture was accidentaUy 
formed under the jaw a nd under such circum· 
stances that the necessity of existence r endered 
it necessary to close the normal mouth, and 
led to the formation of a new one at the 
accidentally formed aperture. The abnormally 
formed mouth seemed to a nswer its purpose 
satisfactorily , fo•· the animal otherwise 
a ppeat·ed perfectly formed, and was in a 
healthy cond ition. 

A Bntte t· Fish (probably Coridodax 
pullus) with t wo mouths was r epor ted 
from New Zee1 la nd in 1899 by Drew 
(l ·'ourtll A 1111 . R ept. lVanganui Public 
Mu seum, p. 27 ) , bu t he gave no details, 
no t' <>ven ~aid whether butte1· would mel t 
in ei t h<>r mouth. 

H. M . • Tohn~ton [Proc. R oy. Soc. T as., 
1908 (1909 ), p. iv] also noted a Mountain 
Tt·ont ( Ga larrias tntttaceus) with two 
mo n1 h R, from Tasmania. Un like our other 
exa mples, t h i s was a f r eshwater fish. 
A uothe 1· A ns t l'a lia n case occurred in 
.T:-m nnry, 1938, wh E.' n a Redfin, t he intro­
duced l~ugli l'ih Perch (Pe1·ca. ftm;iati1is), 
waR t ang h1 at 1\fungabareena, Albnry. 
New Son1h ' ValE.'s, nnd was found to have 
i wo mo n1 11 ~. M t·. " ·· ll. P. Kinsela kindly 
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dn'w my attention to a photogt·nph of it 
in the !llb'tl/ry Border ill orning Jl fa il f01· 
January 21, 1938. Thus ·we now lmow of 
five cases of two-mouthed :fishes in Aus­
tralia and New Zealand , two of them 
fl-om fl'esh watet·. 

Turning to other countdes, ·we fiml that 
Dr. E. W. Gucllge1·, tbe g1·eat bibliogntpher 
of :fishes at the Ame1·ican 1\inseum of 
Natural History, New Yo1·k, has p;<:lthered 
together all the cases known to him in 
the American M'usmtm Novita,tes) No. 444 
1930. These include the earlie. t known 
1·ec01·d that of a ~:Iediten·anean Angler 
Fish (Lophius) which was caught in 1 06 
and had a huge head with two ample 
mouths. Dr. Gudge1· also noticed a two· 
mouthed Pe1·ch (Pm·ca, fia vescens ) from 
Lake El'ie, a Pout (Gadus l'lLSCU s) from 
the Isle of Wight, Trout (Salmo fm·io?) 
from Sweden, and a two-mouthed Gray­
ling ( Thymallus ·vulga,ris), also from 
Sweden. H e gave pictln·es of some of 

A GALLERY OJ<' G uM Tn~ms. By A. W. D'Ombrain. 
(Australasian Medical Publishing Co. , Ltd. , 
Sydney; 1938.) 8vo, pp. 53, with 21 
coloured plates. Price 12/ 6. 

Turs publication, which was reviewed in this 
M.\GAZINE, Vol. vi, No. 12, Octobe r-December. 
1938, p. 422, is now available h1 a ch eaper 
edition at the above price. The only difference 
between this and the first edition is in the 
cover, which is of stout board. 

H . lJ. JohnNton '~>~ 
cl rrn~·lu~.c of u t w o­
m o u t h t-d ltlor wong 
fr4> m t h€' Oer went 
Rh·er, Tmcm nnln. 

F t·om Proc. Roy. 
Soc. ·ras.. 1928 
(]929), p J. iY, fig. 5. 

ihe~e tndons tt·e;-\tut·es, and t·ematked 
on the feat ur " common to all: 

. . . the hyoid apparatus with attached 
gill -bar s has been forcibly torn away from the 
mandibles and r emain s displaced at some dis· 
tance from the lowe1· jaw. This gives a 
functional lower mouth, but one which remains 
permanently open s ince it lacks any muscles 
which would bring it in opposition to the lower 
and inner edges of the mandibles. One eau 
con ceive that such a fish swimming along 
might automatically engulf quiescent organisms 
or bits of dead food. Certainly there can be 
no prehen sion by this lower mouth, and in fact 
any food pl'ehended by t he upper and lower 
jaws would , s ince there is 110 tongue to work 
with the jaws, fall into the enlarged buccal 
cavity and. if active. s wim away. Presumably 
such a d eformed fish must feed mainly by 
sucking in food by the action of its gill-covers. 

In this connection it should be noted that 
three out of the five fis hes described were 
taken on a hook- it is definitely stated that 
each was hooked in the lower mouth. This 
would seem to s how that this apertur e is the 
one most used in feeding . 

The second mouth must be the result of 
som e injury or accident, presumably in adult 
life . certainly lon g since hatching. 

Tlllr. 1940 Sf'ssion of Popular ~Ci<:'nce Lectures 
is now Ot)en. the syllabus or which is announced 
e lsewhe1·e in thi s issue. 

These lectures, which were inaugurated many 
years ago. arc bu t one of the Australian 
Museum's ectucation•ll activities. Admission to 
th em is free. 'l'he rich and intereslin~ collec· 
lions of the 1\Juseum an) drawn upon to illus· 
trat(:' tlw rn, and th<>se arr a mplilied ndditionallY 
by nH?an s of C' illema an ti s lldrs. 


