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(Photography , u·n less otherwise stat(>(J. is by G. 0. Olu.tto11.) 

• OUR FRONT COVER. Coral Pattern is a photographic study by Shaun Lowry. Corals an• most 
variable growths, and their patterns are determined by the size and behaviour of the flower-like 
animal polyps which build them. These builders a1·e comparable in form and characte1· lo their 
tentacled relatives, the sea anemones of every shore. The principal difference is that coral polyps 
extract carbonate of lime from the sea wa ter passing through tbeir bodies, and with it they 
fashion supporting and protective skele tons. The majority, too, lead a colonial existence, whf're 
the homes ( corallites) of individua ls are welded one to the other. The thousands of tiny pores in 
the SlJ.rface of blea ched branching g rowths mark the places where polyps were once seated, and 
each of them characteristically displays a system of upright walls ananged in a more o1· less 
rosette form. Such is the typical condition, but in many cases the polyps are fewPr in number 
and the g rowths more compact. With these a maze of convoluted lines often makes it difficult to 
differentiate between the places occupied by individual polyps. The upright walls take on sinuous 
curves and become fretted and notched a long their edges to produce a confusing though pleasing 
effect. Ideas for design may be found a-plenty in coral pattern, and a study of them would provide 
a new source for orig inal ornamentation. 
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Extinct Ginnt Kangaroo. 

This giant kangaroo, Palorchestes azael Owen, wns one of tbe ntost imposing of Australia's 
unique Pleistoeene animals. St:anding e rect on its laiud l egs it e ould easily attain a laeight 

of utore than 10 feet. 
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Palorchestes- Australia's 
Kangaroo 

Exti net Giant 

By H . 0. FLETCHER 

M 
ORE than a million years ago mauy 

strange animals roamed the 
Australian countryside. 1'hP Jlla in~ 

and hills of those days must lla n~ cduwcl 
with the shrill cries of hunting caruh·or'l'" 
and the deep-throated call~ of giant herbi 
voreR upon whom they preyed. 

Those were the days of tbe Pl<>iRtocem· 
geological period, when the greater p~tr·t 
of Australia was clothed in a luxuriant 
r(>getation. The~Y were days of pleuty 
for· the nnim~1l~ whi('h, a~ a natm·al result. 
increased and flourish ed in ~reat numhPr~. 

It was a paradis<' f01· the large herhi · 
Yot·ons wombat-like anim;lls. "'"nch a" 
Diprotodon and his smaller <"Ontemporary 
Xotot11e1·ium. These wet·e the lar~e~'t of 
all the animals. }'~bout the ~ize of a 
r·hiHo<:ei·os, slow in movement and quit<· 
iuoll'en!':i,·e. They had little to do hut 
t•ontinu:llly munch th<' ~nccnlent <lnd E'\'Pl'· 

Jll'E'!';ent g-rasses and 'e~E"tation. Food wa" 
not rationed in Plei~torene day~. 

.\..R~oriated with them was the :\Iar
sn)lial Lion. with ~11<'11 extra01·din:u·~· 
teeth that for a long time it was not 
known for certain whether it was a fle~h
e-nter or a vegeta1ble-eater. The Tasmanian 
Ti~er. now living only in Ta~mania. wa~ 
he1·e at the same time. anrl 110 doubt "lnnk 

\\it h ot h<'l' t ' :& 1 111\ ur<·~ t h1·magla t hl' 
for·c•:-;tl'. prc•ying 011 tlu ~walll'r iuofi<'IIMI\1' 
l'l'l':t ( lll'l'S. 

Tlu· fw,,il J't'lll:tim: of tlingot·"' ha\t' 
lu•PIJ fonud i11 c":t\'1' :111CI :tllnvwl dc•poHit.
wilh tho~l' of till' l'lr·i~toc·c•JIP f:IIIIJ:t, so 
wc• 11111"1 admit t111•ir· 1'~'~'"'''111'<' d111· inJ,! tlu•:-of' 
rJa\·s. 1'\1'11 if 1111)\' <11-\ latr• ·I'OIIH'I'~. 'Phi,; 
)p;;d, 1u tlw H·,~in;..: :nul c·outJ·O\'t•r·sial 
IJIH·~t ion. \\'C'J't• 1 he• ;dllll'i:,.!illl'~ :aJ~oto C'CIII · 

li'IIIJIOI'!ll'i<'s of thl'!-1(• I'XIiltt'l J'Jt•i!o\tW'C'IH' 
allillt:tl"'! It j..: alruo!' t r·c•J·taill the• hl:u·kH 
hnlll:,!ht thP diti:,!O to .\mHralia o\'c•r· a 
latul - I.J'id~c · . thPII Jll'l'l"l'llt in fhc· not•th. 
aJHI. if thi.. il" "'('· 1lac·\· lllll'l ll:av<• 
known ancl lllllltc·d tlu·~,. c~tiJI<'f :JiliHJal,.;. 
L~>;!f'tl(], of tlu• abol'i:.dnPs. lwudPd c]owu 
ft·out l!C~Ilet·ation to J.!<'JH'J':ati<IIJ. 11'11 of 
t)w .. p c·r·Patnr<•<.: iu r·a1hl't' a \ '<lr,fllf> w:ay. 
l111t "llflkien1 to iJI(lic·:dc• a c·lc''<' ;ts!'oc·ht 

timl wit lJ t hP.m. 
The moc;;t iuH• r·c·~ting ;!J'OllJI of ~Ill tlw ... c· 

PXtilH't animal"' jo..: tiH· :!i:rnt k:tll:,!:ll'Cifl". 
ThPir fn-. ... i] rPmain' :u·p founcl in pro· 
ru ... ion in Plc·i~1fii'PIW dc•posi1« whidJ :,rh'P 
nn iudi('afiou ()f thf' \':t-.:1 nnmhc·t·" Jh ing 
oll tlu .\11'-traliall (•nutinPut in tho'-c tl:t.""'· 
\Ye OJ11'-t a],,~ r·pmemher the c·onut1PI"R 
<tnimals whieh h~n·p liw"d and to whom 
fatE> did not ~•·ant irumoJ'tality- the 
pt·e:-;<•t'\'Htiou of thc·it· (;.kPJPton<:. 
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Among the many species of giant 
kang<u·oos there towe1·ed an imposing fo1·m 
which 1·eceh"ecl t he name Palorchest es, 
lite1·nlly meaning "'l'he Andeu t Dnn<-E'l·" . 

'rhis la1·ge kangaroo is oue of the species 
of whic-h we do not know a g1·eat deal, as 
,·er y few fossil remainR have been found. 
H was fh st desnihed in 1877 by Professor 

Sha~el" in 1be Re-c onst ru<' t iun of P:alcl r ChC?stes. 
Tot• lt>ft.-'l'hoe :armature, bnllt nt• in wc•ocl, re:atly to receh·e the cl:ay :111d f <•r the n aocl<•llinJ?," 

to begin. 'l' h e ('Ontplett'd qu:arte r size moclel lllll:'l' be s een in tlu· ba<·kJ?,"ruund. Nott• 
o\·erlae ntl me:asuring de,·i c t· . 

Bottom lt'ft.-Res"torntion COmJilett'cl in tht> cl:a;o· nnd re:uly for cnstiuj.!;. All the inttlurtnut 
Jlrelimin:cry work 'nls done on t h e s uuall model and trunsh·rred to thf' t'lny TCl'tmstl'lU'
tio n tlurhtg modellinl!' b:"' mNms o f the measuring deviee. 

'1'011 right.-Tbe comttlt>tefl ~vork co\'ert>d with ~vnstt> Jllust~r mould. 'I'his Jnoulcl is tht> 
l:argel't evet· m :adt> b:t· the JlrCJmrntorial stair t)f Ha<- ,\ustralian )luseum. 

Botton1 rigltt.-The w:aste m o uld in t he JlrOt·css of heing re•n•n·t-cJ from the cast. The 
surfn<·e Jl)astcr of Hat> c•ast is onl;v lt:tH :111 int•h in tlaic.·knt•ss but is reinJorecd with 
fnbric nnd suitnbt~· :arr:ang·ecl irons. 'J'be comtllt"tecl rcc•onstrn<>ticm iN rf'llroducecl on 
the fl'(lll tist•it>t•t•. 
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~ir Hichard Owen, :\l.D .. fl'om the fore
pari of a cranium and portions of the 
jaw-hone with teeth. Owen rel'tored in 
ontline the ~hape aud ~ize of the entire 
"'knll ~1nd dentition to the be!'t of hil' 
<t hiliiy on i he t-;C<Ul1_Y fm-u:;il eddente 
ol'fedng at tlntt iime. 
~ince 1877 palacon1olo~ist!o; h<He been 

~·on finnaJ ly waiting and ~P~n-c·hing for 
<tdditionn l fo~-;r .. ;i) l'eJIIHills S() thnl OUT' 

knowledge or Pal(Jrr·ltf>.•dr.« <'Ollld he 
t'llh:mced. 

'l'hr hi st01·y or pa~l 1 ife on the e.nth 
is one of ab!'lod> i ng iu1eJ·e~t. To-day we 
a1·C' living in the \'Ct·y em·ly pnt·t 'or a 
geological pe1·iod known aR the llolocene 
ot· H(•cpnt. 1 n 1 ime to c·ome g-eological 
dta11g-es will tak(• pla('t> of suf"fkieJJt mng
Jtitndc 1o elm·H" the• pt·escuf pct·iocl <ll1d 
pave the wcty fot· tlw tH>xL But lh(•rP 

iH uo 11eed fm· ns to wony. 1'1w <1\'f't·n ge 
1 llllC dUJ"<ltiOlJ Of pH~{ g'~;JlO~i<';ll JH.• I'iod:-; 
i!': in ihe Yi<·initv of (\\' C'lliY million vent·!'. 
iltHl so fnt· o111v ·ahon( ln1ll: a million 'n•;lr:-< . . 
han• hecn enjoyed of 11w pet·iod in whi<'ll 
we ;ne now li\'in~. 

Tt jl-{ lmpoR~ihle io look fn1·ward unrl 
fon)emd n1njm· ~Pologi<'<ll moYemt•n t.· ~uc·h 
:1~ the ele,·nt ion ot· ~nhHH>l·gt'JH·e of large 
conlineninl ;nenR. Tt i~ nl~o impoR~ihle 
to l'm·eta~l <·limntil' c·hnnge~ whieh luwe 
n fm··rf>H('ltiHg (;lffect on pxi~1ing fnnna~. 
in llliln~· c·;\!-(('l-' <·a using tlw eompll'te 
rxtinC'tion of' HH111:V ~l'Oll P~'· 

It iR po~R i h i P. lHHYC'\'Pt'. to look haek 
in1o the geologi(·nl histm·y of tlw pe:lst 
nncl bnild np ctlmo~t :1 <·ompl<•tr ~tor.v 
or the <·onditions. <>xiR1 ing in 1hol"t-' clay-~. 
Our knowledge of 1 he paRt lift> of the 
globe if.; ohta i n ed f1·om 1 h(' foRRil 1·ema h1 ~ 
]u·eseJ·\~ed in thr t•oek~ of mo~t g('ological 
a?:es. ".,.P ti1Hl mnple fl \'icletH·e of ihe 
PleiRtocene <llliJn<llR f1·om tlu) it• rema]ns 
fonnd c1·o,nling the> c>aYe-Pnrth and 
nllnvhtl depositF:i of thnt time. Tn nu1n~ 
l'H~E'R the fOR!'-:iJ eYiflPlH'E' i:..; so ('0111plete 
"'C know almost H !' mn<'h n hont 1 he E'Xtinrt 
<1nimals a~ w<:> do of tho~e li,·ing to-rlay-. 

In 1912 t he Trn~tePR of the A nstl'alian 
Mnse11m d~ci ded to ha •e c·onRhncted a 
J·rstoration of t h e Giant K<'ln@:a.roo, Pa.Tor
r·lwlltr.~. fpom com p<-ll'::tth ·e men~m-emf'nt~ 

!Jetween tile known dimeu~iou~ a~ 
1·ecorded b:r ~ir Ric.·hard Oweu and the 
gene1·al we<l!';tll·enwnts or a number of 
mounted ~ki.us of hn~e liYing k;mg_:lJ·Oo8. 
This l'eStOl'<ltion ~tood ill the l\1n~€·mn 
galle1·_v for thh·ty-i lneE' yenrs, nnrl in the 
IIOI·mal 1·esting po~ition of th<.) k:mgaJ'{)() 
~ uin<.> fe-et . t•n:•n im·he~ iu height. lis 
gig<"mtic propor1 iolll'- iu eomp<.ll'ismt with 
Ji,·iug J·eJn·e~eu1at iH~" ;lt 1 r:H:ted a good 
de;.,ll of ;tHention. 

lT \\'<1 ~ later ('Oit:-->iderl'd tlt:t1 the nwthod 
;tdopted in aR~e~siug the di1m'llRiOJI~ of tlw 
.re~tm·ation '" c~:-; mi:-:.lcnding. nnd the 
J·e~ult. ;tllhough xtm·1lillg. g:I\P ;t f:1l~C 
illiJll'(-'~:·don ol' fJa/()1 f'lll':;;/t'.'< ;ts i i appt':IJ•<.\d 
ill 1 ife>. 

Iu llw JJH'<Ult illt<' a ft•w additioual <111<1 
illl)IOJ·lmd fo~~';i) 1 c•tll:tiw.- of f'alon·lt<'8ff>~'< 
I'Hlll( .. to light. and with :In iH<'l'C';I~<' of 
ktw\\· ]<ldup :111d 11101'1' modC'l'll JUPtho<lR of h 

pt·ep<n;.tim·inl m·l, il \\':l"" <lt•t'icl<•d 1o 
;t((l'nl]ll H ltiOJ·(> l'(';lliHti<' I'C'HIOt'<l(iou. 
F' 1'0 Ill ""11 c-Jt }J I'P~·d o 1'<1 ti 011 \ if..d 1 0 J•H ( 0 t.lt r 
:JJ\J R('tllll ]PHl'Jl fat· JllOI'(> 111<111 f't•OIJI :1 1-'illd,V 

or ~el'ieH of fOf.\1'-'i I lJOJ)('I". 

. .:\ good dc>::tl of p:limdaking t·c•r-wnl'c-lt ()11 

thf> comp:n·a1i\'<" JIH'<l"lll'f'Htetdt--~ of ~lll 
clVailahle m~t<~J·ia] of fJalou·hf'8 fi'l.; W~ll-' 

C'anied 0111. r-plJi!-\ iii<·IIJdC•d JWW l'~:>m::dnH 
of ;.1 c·omph•1e pala1<•. u lowc•t· jaw, fill 

nppPJ· leg holle ( fpmnr), an arm hnn~ 
( hnme1·1J!'-:). h' o R~t<Ta. pelvi<· hotH'I-l. ~~ 

rornpl ete fon1 HJHl a mtruheJ· of tilJia a.nd 
w1·i. t honE's. Tt mnf.\1 1,c.. r·f'memherrd 
thei'E> lJOlWI' wPrr nneal'i lH•d f1·om PlPil-;1 o 
c·ene rlepnf.iit.s i11 wiclel~' ~C>p:n·aied. 
loc-~litiei' mHl l,c•louged io in<lh id1tulr--1 o1 
•ai·~·ing ~izef'. Tltis fac·i waf-' i:::tl<c-:n in1o 
ccnu~ideration ~lllcl. c .. l·J·in::r on :-t minimum 
rather ihan a maximmn fljze, an ~ventt!,'f" 

wa:;; takPn. A fier a :.;!Ond de}!] of invr>f"ti
!!aticm i1 wa:- c}p.c·i<l~;l 1 hat the hright of 
p,ro, r·llr>Me .... ht 1lle typical Rittin~ position 
was al1ont l'f'Vf'n feet thrre in('he~. 1Jui 
st~nding- f:'r(•c·i in a df'fen~ivc .. po<.tjtion it 
W<lnld han· f'<H•ily attHinPd a 11e-ight of 
ten feet. 

Fr-om thi~ informatiou and taking into 
cou!-:.ideration the type of anatomy found 
in hea-vy and bulky animals compared 
with Jigbtev t:•pes of tl1e same group, a 
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restoration of Palorohestes was finally 
completed this year. It is now on view. in 
the main entrance hall of the Australian 
Museum and is an excellent portrayal of 
the giant kangaroo as H appeared in the 
flesh. 

It can be inferred from the similarity 
of the limb bones of Palorrchestes to those 
of living species, that this extinct great 
kangaroo progressed by leaps and bou~ds 
in the same manner as its modern cousms. 

The "Ancient Dancer" must have 
possessed great strength. A glance at.the 
tremendous muscles of its legs and hmd
quarters clearly indicates this, but it is 
doubtful whether this extraordinary 
development of muscle could carry 
Palorchestes over the ground at a speed 
greater than or even equal to ~at of the 
present-day "Blue Flyer". Th1s modern 
speedster, when stimulated by fear, can 
attain for short bursts a speed of forty 
to forty-five miles per hour, and they have 
been known to leap great heights. 

It is very questionable whether Palo1·· 
ohestes was a fast-moving animal. Its 
weight and build would t~nd towa:ds 
slowness in movement, w1th a mmd 
thinking more of food than extremes in 
exercise. The weight of this giant 
kangaroo must have exceeded 650 pounds, 
so we could perhaps compare the present
day "Blue Flyer" and Pa .. lorchestes as we 
would compare a racehorse and a good 
solid hack. 

The Pleistocene kangaroos were herbi
vorous, but, besides being grass-eaters. 
they also depended a great deal for food 
on the abundant young and succulent 
herbage. The molar teeth of Pa,lorrhestes 
are more flattened, with a wider area for 
grinding, than those of the pre8ent-day 
kangaroos. The broad head, not a e;reat 
deal smaller than that of a young horRe, 
has a very definite underlip, which 
indicates a browsing habit as well as a 
grazing one. 

Palorchestes) to~ether with all its 
Pleistocene contemporaries, lived in the 
days when the cUmate in A nstralia was 
influenced b:v tl1e great ice age of that 
time. Food ·was plentiful and there was 

an abundant rainfall. The now al"id 
regions of central Australia and semi
arid areas of western New South Wales 
were well watered and supported in com· 
fo1't a host of Pleistocene animals. 

With the passing of the ice age and a 
few subsequent minor geological changes 
which ushered in Recent times, a change 
began to make its presence felt in these 
a1·eas of plenty. The rainfall rapidly 
decreased: conditions of a1·idity began to 
make theh· presence felt, and the rich 
vegetation dwindled and finally almost 
completely disappeared. The fresh wateJ'l': 
of the great chain of lakes in central 
Australia diminished in quantity and 
became saline. The very existence of the 
giant Pleistocene marsupials was now . 
imperj]Jed thl'ough lack of sufficient food 
and water. Their natural increase had 
been too g1·eat under conditions of plenti· 
ful food supply, and they now began to 
die in thousands in and around dried·up 
lakes, \vaterholes and springs. 

The first to perish were the large 
cumbersome wombat-like marsupials, 
Dipr·otodo·n and Nototh~rium. Lake 
Callabonna in northern South Australia 
is a graveyard of Pleistocene animals, and 
the numerous fossil bones bear mute testi· 
mony to the rapjdjty of their death and 
final extinction. 

The faster-moving species and some sur
'iving large forms followed the food and 
water supply to the east. Their quicknes~ 
in moving from one feeding ground to 
another wa~ to them their very existence. 
Palorchestes moved with them, as his 
fossil remains have been found at Welling-
ton in New South Wales and other 
eastern localities. Ther·e appears to be 
no valid rea~ on whv the Pleistocene 
animals living in ea~tern Australia did 
not perr.:;ist through to the present day. 
~o doubt many of the sma Her forms did. 
but the more outstanrling and larger 
~pecies became extinct. The arid con· 
dHions which drove the Pleistorene 
animals 011t of central Au~tralia did not 
have any great effect in the east: there 
mnst have been foorl and water, and !'O 

we must look for anotl1er reason for thP: " 
final extinction. 
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J'r·ofe~""ur f'i r H k h:u·d < J Wf'll put till' it 

e.xtindion down tu the early hol--tilE' 
af,!<>JH'Y of the aiJOJ'iJ.due~. To a rat·<• of 
uwn depending fos· t )a(•ir H•r·.'· exi tt•twe 
on their powe r of ohtaininl! food. tilt• 
J:u·l!<'~o; t and rno"ll <·onspic:uou" of the mat·· 
,._upialH would be the fir ... t to fall to tht•il· 
(•)nhH and ~'l'earfo\. LarJ.!t' animal .... "lids 
at-~ JJ ipt·otod{Jlf, Sototltcrium and iJfl/fJr 
f'ltcxtc•x, without any for·miuabl<' mc>an .... ut 
d<>fClll('(' , ancl I<·~" f;wont·<•d iu r<>tt·eat 
hc>c·H ufl<> of 1 heir lo\ize, woul<l nn t nl'a llv he:t ,. 
Ou• IJJ·un t of ntt~1rk hy tlt<'~<· pr<>hil"t ol'ic· 
mPn. 

Ro far there iR no dirN' t e\'idenN· that 
thiH :wtnn lly happened. The evidence> i" 
H<'g':ttin•. but the futus·c• explor;ltion of 
rn,·c· and alluvial depo~its may )IJ'OthH•t• 

~tnn<> indication of tht> c·ont<'mporanc>•·ll~' 
c>xi~tenc·p of prehif.;tor·i<' man in .\ur-tr·alia 
with tlw Plei !'W<'~nr nnimal l'. 

Tl tt.• t·;truh Ul''l' '· '-Ut h a~ th~ l>in)!.o a ud 
tlw T:u ... manian 'fig.t•r. would al~o t:tke 
lw~l\ ·' toll. a~ no douht they htwtt.••l iu 
l:11 gc> pa<.•k:;. nud iu munber would )'l'tW<.' 

a lll :tteh for auy uf the lar~~r Pleis to<.'(.'Jl<' 
animal". 

Tht.• t '.\ t i tu·t iuu of l'alurchcHI ( '" and hi~ 
l:u·ct> .... i?.etl t.•mttt• mporarit.·~ i~ a ~tor~· 
Jt:lJ:tlh•lt>d man~· ti11ws in ~eologkal 
Jai,tory. lln~e animal groups from time 
to t inw h:l\ e t'Omph•h·l~· di~appear<'d f1 ·om 
tht• f:tt't' uf tit~ t•:n·th. and the C<tu~~R in 
IIHII't t·:t"t>~ :tn-' th t.• ~ame: ( 1 ) t•limatic' 
t•h:tllgt.·~ with :l l'PR\lltnnt diminution of 
fo()(l and wa H•t· t...ll)l)lly: (2) 1 hC' in(T(':t!-'(' 
in ,iz<• :tncl hulk of ~pede~ living in thP 
lap of lnxn1·.'· and tlwn found wantinl..! in 
a t·on tt>-.t againl't t'hanging and tryinl! 
t·on<lition": (:J) a material decreaRe in 
numh<•rs of he rbiYot·onR animalR menn~ 
:111 inc·t·<':n:c•d numhrr· of nttnckR by 
l':ll'lli\'01'0111' fCIJ'Jlll' :tg':lillR( 1he R\11'\' iVOI'~. 

Popular Science Lectures 
F oH many year·~ JHlst the Popular 

~·kit~twe Lec tures <1<•1 h <'l'Pcl nt the Au~ 
tr·;tlian )!u~eum h:ne hN•n one of it~ prin 
<'ipnl rdnt'ationa1 a ct i,·it iPs. 

Thei-le 1ectm·e~ HI'(' held on Thnr cla,
eH•tling~ at 4.: o'<'lo<'k. in th(' )lu:eum:s 
lr<·t un• i h<'ntre. and tlwre if\ no rhar~c· for 
admi. !--iOn. TheT are mn ... ti·ateci hv ruc>an .... . . 
of fi lm. slide and sperimen. 

rrhree lectltres ba,·e already heen gi,·etl. 
Tlw tin;L on ')Inv :t hv Profe. ~ot· A. P . 
Elkin, )f.A .. Ph.D .. "Th~ Dan~eron. )f~· th 
or Human Race~"; the ('{'On cl on )fay 17 
h~- ~[i!';~ Elizabeth Pope, )1. c., ' ·Animal 
, en~e. and Ho"· they Operate··: and the 
thil·d on )Jay 31. "The Knnajvng". h~· 
)It· .. \. )fnsgra,e. F.R.Z.>;;: .. F.R.E$. 

Other lecture. of this series will be: 
. June 14: "Health and Wealth from 

the Australian Bush", F. R. 
lrorrison , A.A.('.J.. F.C.R 

.Jtme 28: ''Reptiles of the Battle 
Areas'', J. R. Kinghorn, C.)LZ.S. 

.Julr 1~ : " ThC' ('ity of \Vax-fh<' Lif<• 
o'r HP<·f-1··. K . < '. ·~f C'Kcown, F .R.Z.S. 

.\ngnr;;t 9: '·.A Blac·k ou1 in Fi~ht<•r 
Pilotc.;-it "l ('auk<' and Cure", 
Pro f. F. , . f'ot ton. D.Sc. 

~\ngnq ~:~: " J)i, ining foT' "-Tat<>r ancl 
)fetal<·. TI. F. 1\1titwortb , :\f. c. 

~ep i<>mher G: "Anima l~ and ih<'ir 
Young ... .T oyc·c• .\llan. 

R<'ptPmll<>r :!7 : "Thfl )filky " 'wv- Our 
• '~·fo\tem of A1ar,_,., ri. W . · " 'ood, 
)L <· .. A. Tu~1.P .. F.R.A.R. 

( ktnbP.r ]) : "_\ n'-1r·a1ia'c:: PlfliRl orene 
Anima1"-a Million Year"' .\go", 
IT. 0. Flc>t~hc·r. 

< ktober 2:;: "Bonwlar'\" Prc,hlem~ in 
the We~tPru Pacific·''. Prof. .J. 
)!acdona)(l Jic,)mes. R .Rc· .. Ph. D . 

J )om-. are opPn at 7.~{0 p.m. Arlmi~sion 
frPe. L erture. hegin at p.m. 

The l ecture~ all' 11'-nalh illuf't rate(l by 
film m· lantern lic1e..... · • 
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New Spider Model Exhibits 

S
P IDER S . l>e iug soft-IJod iecl neatm·es. 

m·e not J·en <lil~· p1·eseJ·ved except in 
al cohol, so t hnt when it becomes 

uecess:u-y t o d isplay th em as a :\Inseum 
ex hiiJii a nd 1·etain t he c-o lom· whic·h 
norma lly rades in al<-ohol , some ot het· 
me11HH1 1 o sh o w t hei 1· fo 1·m <tud colom· 

'J ' h .. F nJatH•I-'\ t• h Saliclt' J' ( \ traA. l'n h u stn ,.). 
This is llh' pois~Jnous spid•·r alli .. d to thL 

"trap-door'' spidl'rs whic·h sirw.• I !127 has 
bt•t•n lolown to posst-ss a "hilt-" hannful to 
man. Two fPrnaiPs Hrt> shown in lh'· 
exhibit. though m a lc·s ha n· bet"n l"redi ted 
with all tht• "hitt•s" in whil'h tho• spidt>rl-' 
n•sponsihl" ha\'" ht•< n SP<'UT't·d. Tht• fo·maiL 
i!> \'t•ry Yi<'ious. lil(t· lht• malt·. and. upon 
]ll:'illg molPSlt•d. r•p, 'S IJ;tt•k U)lOII htl" hind 
lt>~s and lungps fOI'\\ anls and downwards 
with IH'l' fang·s. 'l'h•· spidt·r·s usually lrYt
in rol lt•n Jogs. stumps of tr.•t·s and in 
natur·aJ <·r'P\'it'l'S stl<'h as h) th<· side of 
a ft•rH·" nost o1· in n l'OC'l<o·r·y or· rubhish 
du111p. 'l'ht· shin~· blal'l< ha!'\< and r·.-lath't-IY 
htr'gt' si:w rnal<•· tht'll1 rPallily idPntifi
ahlt>. Tlwy ar•· ahout an int'11 and <t 
half irr lt•ngth. 'l'ht·Y <·onstr·u•·t tubl:'s of 
sil l< i n llw p l :u·t•s whC'rt· liH•y lurl<. ancl 
f r·on1 ••ach tu lw rad i ates a runn<·l of silk,,n 
1 h n •ads l' t·onl whic•h t hey gl't t h ei r 110J)u l at· 
nanH• of ' 'funrwl -wPh spi dt·r·". Tht· ma l e 
spich·r· has, on th<' Ulld crsidt- of th~: second 
pai r· of }('gs, a spur or aponhysis, \\'h ich 
idPntiOt•s il at ti r·st g·l an<·f> al-l M male of 
tiljs S)lf l'it•l;, 'J'!J(S :-<pidl•r• St>t'IIIS (0 lot- t'Oil 

flllt •d lo '\• \\ Soul 11 \ \'alo•s. 

lweomes impe1·nt h ·e. By the u~e of eellu
loicl <llHl syn t het i<· 1·esin s ~It· .. T. Kings]ey 
has JH·epnred •·eplicas of t he spiders, a n ~l 
t hese have been colotnecl to 1·epr·esent tbe 
spidet·'s t intR <lS seen in n a tm·e. T he 
resu] t has been ve1·y satisf c.1ctor:v, as may 
IJP ga ugecl ftom the pictut·es of the exhibit~. 

' l ' h t- B i1· t1 '" Uung l'U imit•k i ng S Jl itl (' r , 
O r t• h :trtl ~ 11itl t- 1' or HE'ath's J-1(' :111 

S 11itl t•r ( C e l:tt'niu exc:n ·a ta ). 

'l'h•· spider upon which this model 
is basl'd is not uncommon in tlH· 
hush and gardens about Sydnt>y, or 
ntlh c r· l hl· ft•male is common. ,,.hill' 
thP mall' is PXtrernely rar·e. Though 
a na·mb .. r of tht: family Epeir·ida• 
< .\r·giopidae), the orh-wea\'ing 
spidt·r·s, it does not spin an orbicular 
sna n · lnll sits hunched up on a pall 
of sill< on a leaf. \\hil(· in this 
posit ion its l'Oioration r esembles a 
hir·d':-< droppin~. and this douhtl..-ss 
S<'l'\t>s to )JI'Oid't it from insedivor·
ous hir·ds. Th<' e le\'ated t•xeis•·d 
aildonwn and the handed legs hl:'ld 
l'los(· to thl:' sidt>s of lhl:' hod,· assist 
ill maldng tlw dt>c-e ption "';mplt-tt· 
sonu·tinws near to tht' spidl:'r' will la· 
found lhl· small r·ound brownish 
t•;.:g-.-;avs streaked with black mal'l<· 
ing:-< aud ,·a r·yin~ in numbt>r·. O<·<·a
sion:tll.v th e ft·malt- ronstrUC'ls a 
rl'!n·at of i l·avt:'s n .. arhy. ThP spidt·r 
is :-:a id to <·at<:h its p r·ey in ti1P samf' 
rH:IIlll•·•· a:-; lht· :\Jag-n i fi('f'lll Spid,.r. 
hy Jti<>HllS of a "'fishing' Jinp" haitPd 
with tl \'is<'id g·Johu l t". Tht- spid er is 
not r·o·ga rdPd as harmful to 111an, 
tllou~h a "hit .... may ha\'t• painful 
ltwal r' <':tt· tions. 
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Uodel of the Browu 'l' r<IJl-door 
!'ipitlei', Arbnniti!< t"usci Jle s. a ud 

~est 0Jtt"u inA". 
This spider is one of th,· com 

monest species of the SydtwY dis
t t·ict. It i s a t:airly larg·e- spider. 
'T'h~ female, of which the fig-ure 
depicted i s an example, measur~s 
about an inch in length. Th• 
reddish-bro"vn abdomen is bandt:d 
transversely with narrow, light
Yt>llowish bands sometimes so li~·ht 
as to be scar cely visible. rt sinks 
a shaft in the s oil which it liD\' S 
"With s ilk, wh il e l eaves are oftt·n 
interwoven with the s ill' around tlw 
bUITOW opening. 

)fodt-1 nf the Huntsmnn S1•ider or 
TriuntelOJte, l "OJICiln inuuanis, 

on tree-trunk. 
'T'his memhet· of tht> family Sparassida<' 

is a \\'ell-known bush spider occurrin~ 
unde1· the bark of trt-l's and somctinle:-. 
lilH· oth,•r members of thP fi'unily, invadinp: 
d\\'ellings on the approad1 of wet weathet·. 
The spidt- 1· is Ont> of the larg"t>St memh<'rl' 
of the group and is easi ly r<•cog-nizt-d hy 
the a I tern ate blaC'I• an d whitt· hand~; 011 
the lel'!s and the dark line do\\'n the ccnt1'e 
or the abdomen. The l e~; expanse is a!)out 
fivp ineiH·s and tlH• hody lt · n~·th ahout 
ont· and a half inC'h<'s. TIH• ft•tll::tiP 
lll<tY Oftt'n ht' found mounting gua•·d 0\"1'1' 
!1<· 1· whitt' <·ushion-likt> ~>gg-sac-. 'l'he 
sper·ies oct·ul·s in Quet>nsland, l\'"PW South 
\\'altos and Yidoria. Huntsnwn ~J>idt'rs 
a 1·e laterigr:<~dt-. that is. t!H·Y move sidr-
\\'ays lik<' a <·ralJ. and as till)' an· flattened 
dorso-n·ntrallv. lht v an· :doll· to slid<" 
unrlf'l' thP ha1:l< of t r· .. ,·s ami t·J't•\'i('C>s in 
l!'t t·-t I'Ulll<s. 
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Fire Without Matches 
By FREDERI C K D. M cCARTHY 

T HB disastrou s bush-fires that h ave 
destl·oyed h uman and animal l ife, 
iu addition to a g1·eat deal of 

p1·operty, in Australia. during the past 
few yecu·s have no doubt caused many 
people to wonder h ow m an acquired his 
knowledge of p r od ucing tJ1 is powel'ful 
natural force. Fil·e is an integral element 
in the growth of human culture. Xot 
only ha~ its use by man formed the basis 
for the development of some of his 
fundamental sciences and crafts, but 
tln·oughout histm·y t he incorporation of 
tlw til-e-place l1 as had an important 
in fhwn ce n pon arch i1 ectu re. 

\Ye have to confess, however , t hat t he 
way iu whic·h the produc·tion of fi re was 
diseove1·e<l by m an is as yet unknown, 
hC><'<HH-<e t h is great ev<•nt is of an antiquity 
as remote as Peking Man in China, and 
]l('l'lt<l}ls even gr eatet. Prior to its dis
<·m <•t·y lll<ll1 had to eat raw food, bu t 
he• was not c•nlirely i~uora nt of the tnst<• 
of' c·ookNl fleRb, wh iC'h h e could obtain 
''-" s c•c1l<illg the bodieH of anim als l'OaRted 
111 hu~o~h fiJ·<'"· aR <lo nho1' igiml1 peopleR 
of to cl:t ,\ iu . \ \1!'\( ra l i:t :111<1 ~f<'hUICH i a. 

.Myths in many pa1·ts of the world illus
trate the fi rel ess period. One from Cape 
Grafton, Queensland, relates that once 
there was no 1ir e on the earth, so the 
Hed-baek Wren flew to the sky and got 
it.- lte wished to keep jt a secret, so he 
hi d the fire unde1· his tail, and upon 
hi~ 1·etur n told his friends to try to make 
it with wood . They tried, but made their 
hands Yery sore in twirling and rubbing 
hits of wood toge ther, until on one 
oc-casion one of them saw the fire hidden 
under the WTen'g tail: be laughed with 
~1·ec-1 t glee at t ile wren for having it stuck 
1 h<.> J·e, and the latter had to reveal the 

Top : F ire- s tick s in s h enth 
()eco r nte d with jequlrity 
seetl s. Second row: Henrtb 
b onrd, H erbe rt River , north
t 'lt !il t Q.ueenslnnd ; bnlls of 
iro n pyrlteR f rom Jnnt 
Rh·e r , centnel Ne~v G u inea 
-1 h e use o f w hich i s 
r ecorded f o r the firs t t im e. 
B e n enth t hese i s n ftre 
Jlloug h fro m R ennell I s la nd. 
LoweT l e ft : c le ft stick and 
sn~v fro m Lachlan Rh·er. 

~t·<· J·et. Another myth from B uka Str<lil 
in the Sol omon I~lanch; r elates that a 
ma n aud hiR wife noticed that when the 
wind taused two brnnche-R 9f <I tree to 
nth togt>ther RparkR were pt·odU<·ed, where
llJH>ll they produ ced ril'e ,\·ith two tick~ 
nnd we1·<' able to <'Ook thrir taro: th<'~· 
\\'()t·e mol'e generonR 1 h;m the wren :tn<l 
to l<l nll t heir l'ri cnclR how to mnke fire'. 

f.,ire, o f rom·!w, iR :1 <·ommoH natnl':ll 
ph<>nonH'non. Tt i~ pt·o<lncC'd b~· volcnnoe~. 
by li~htning. by thtt fl'iction of 11·1'('~ nncl 
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btanches rubbing together in the wind, 
by chemical a<:tion in coal seams, and 
perhaps by excessive heat igniting 
drought-stricken gr·ass and bush. It was, 
therefore, a simple matter for eal"ly man 
to get fire and even to keep it fr·om 
day to day by means of a smouldering 
brand or a tor ch; it was, however, a 
much more difficult problem for him to 
find out how to produce it. One authorit~. 
W. Hough, believes t hat man 1got his 
knowledge of ·wood friction heat by a 
series of more or· less conscious obsei·va
tions during a lon g period of working 
in wood and vegetable fibres, and that 
he invented its production through a 
series of steps or stages. V\'here t his 
discovery took place, and if in one or 
more localities, is not known. It i 
obdous, however, that the use of fire, and 
c·ontrol of the mechanical process of 
making it, offer ed many advantages to 
ancient man. It made his food more 
appetizing, it kept him warm when neces
sary, and it protected hi s cave or camp 
against wild animals; the possession of 
fire. therefore, contd buted to man's happi . 
neRs an d well-being and enabled him to 
devr1op his crafts. 

But once man realized the value of 
fi r·e it was soon given a sacred significance 
which developed among some peoples into 
wo1·ship. Beliefs in fire-gods arose, and 
to them animal and human sacrifices were 
made, whilst ordeals in which burning 
coals are pressed against t he skin, or 
in which men walk over red-hot stones, 
became par t of the settin12: of fire wjthin 
the magjcal, religious and social life of 
a community. Those participating in 
~ome of these ordeals apparently do so 
in such a st ate of trance or insensibility 
that heat has no effect upon them. The 
fire ordeal is an important r ite in the 
initiation ceremonies of the Anstra 1ian 
aborigines. 

It is probable that t he discoverv of 
fire was not m ade in Australia or'' t he 
Pacific islan ds. The Indonesian islands, 
however. form t he centre of a region . 
which extends northward to south-e::~ st 
~-\ sia. in which occur all of t he known 

methods of making fire by friction and 
compt·ession: in this al'ea some <'Olli 

munities have a knowledge of as many 
as fom· met hods. ~ uch a wide pradic'al 
knowledge is due either to the inve111ion 
of firt--making in Indones;ia or to the 
introduction of the \·arious method~ by 
the numet·ou · migrations of people that 
hc-l\-e settled in or passed tbrou ~h t llis 
island domain. Cnfortunate1y, one can
not say which. 

K e raki native'S of tlae M o r e h end R iver , 
' Vester n Papun, u s ing t h e simtl l e fire -drill. 
T h e crus h ed bark t inde r i l'l l a id o n b a n a n a 
le a ves, a nd t h e softwood laearth is raised 
fron1 t h e g r olUnd b y mea ns of a s [•lit n o d e 
of b a m .boo. N ote t h e f ork , h e ld by t h e m a n 
on the l eft , w hich keeps the drill in t h e p it 

in t b e h e a rth . 
(After Williams.) 

P ERCL"SSIOX. 

The on1y definite a<:c·ount of this method 
oc·cuning in Australia is that gjven in 
19±1 ( Ocra 11 ia. XI, pp. 34~-4. fig. 1) by 
C-. P. }lountfo1·d and R. M. Derndt, who 
recorded that flint and iron pyrites wer·e 
used bv the Die1·i tribe, flint ~nd hun 
01·e by the Adnjmata.ra tribe, and two 
stones by the ~gadjuri and Nardnyeri 
tribes, in the C'entral and South Aus
tralian 1·egion. StokeR, in t he narrative 
of the voyage of the Beagle, stated t hat 
a nathTe of Bathurst I sland whom he 
met h1 1826, had two pieces of white 
fl int "Tapped in papyrus bark, which , 
though he did not see them in use, he 
thought 'vere fire-makjn g stones : it is 
more probable that they were magic 
stones. 
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''' ).:"rli o 1 1~· :::-m i<'s ut' B :.Caa n l~ t>ni nsula. r. u z un l"' l :uul . P hiliJitli l lt' l ,.. l : ~tnl .... nsiu~ Ch t> firt>-~aw. 
' I ht• C\\11 nu· n ••n Cht• ri ).:"hf urt• rnhbiu~ f h t• ":" ' , ... ,.,,,.. t ht· h:unh ou- lrt•a rth i n Cht• ot·thodo~ 

n 1a nnt•r, hut ( h t· 11111 11 u n 'fll (' lt•f( is u ... i n ).:" Ch t• llll ll:trnt n s i n fht• r t' ' ' t•rst> '"ay . 

I n :\P\\' <T11 itwa, I ) i~l t ·i<"l -Oftit-rt· .1. L. 
Ta,\lot· ~nw t h<' natin·~ of 11H• .J nc11 Hin•r 
hPe~dwatPt·s in 1 H-lO. 11 ~ i11~ two fl nt tl'IIP<l 
mal h;tll s nf it·o11 pyt· it<·~ to p t·<Hlll<'t' 
spal'ks in lit·e-m;lld ll g. lh"' p i·eR<'llh' <l a 
pail· of tlwm to 1 h is :\ l ns<>u m. 

.\ n ini('1'<'R1ing \';1 t·ic1 ti on o f 1 h ~ pr1· 
<'Hssion nwt ho<l o<·< ·m ·~-; ill Tnd oneRi<t, 
\\ hl'1'(' 0\ Jl l<'<'t' o l' lii·OI\Pn pot t <' l'Y OL' 

n<wkt•t·y is st t' ll ('k ;\g<li ns t 111 €' ll <n<l o u tt'1' 
-.:u t·f;t<'P of hamhoo. 'l' h<• fl int ;\1Hl s t t>t>l 
uwthod wa~ not r ,·oh·<'<l. of <·om·~e. 1ill 
tlw Jt·m1 .\ ~e. 

Fltlt 'T I o:-;. 

'J'Jtp fit'l' ·<l J'iJJ i ~ Jl1 '0h:t hly fit (' 1\lOK ( \\'i clt>
" JII'<'<ll l l' t·i<'l io11 111 rl hod . 11 o<·<·nt '!-\ amm1~ 
lh<• had:w:11·<l JH't' l> t·:n· icl ia u ~ of l ncl in , 
i t \\ a-.: 11 '-:P<l hy t he• \ ' pcJcl;thR Of C'ey lon , 
and i ' fonud in .\ si;1, l ndon('s i<l and 
~Jc • J : Il ii'S ill : its ll l-11' W<IS WiCl PRJ>I'(';H) i ll 

.\ u ~ lt·a li : t nncl T a s manin. ' l' hp nwt ho<l i l-' 
l a l 1111'io tt ~ :nul fnfi l-(llillg . :IJHI the> f\\ ir·lc•r· 
i~o: IISII:d Jy I i1 kt •JI 0\ <'I' h,Y :\ RN'Oild lll :l ll 

lu•fo r•r• ~p: 11 · k s :11"1' pr ·od u c·<•c1. ( lc>IIPt·:llly :1 

pi t i t-~ llt:ul l' iu I lt<' lu•n t·f h si id \ 0 1· ho:ll'd , 
nud f t•otll if :1 u r·omc• i:-; <' Il l In llw Pd g«> 
.dung wit ir •h l lu• h<•:t l c•d JHl\\ cJ pr· is l'or·c·pd 
11 11 lo fi t•• 1 ind1•t·. ~: 111d o t· c·lt:IITO:tl JJI:t ,\ 

<A fte r R et>d. ) 

IH' p l;u·e cl iu th l' p i t to q u k ken thP pron'ss. 
The ope1·ntm· then twirls 1he dri ll -slid' 
ht> t \\ P1' 1l 1 he ptll llls of hi s hauus, prrs:o: i n~ 

dowttw;u·ds :Jll() mm ing hi s hand~ np and 
down 1lw st id.:. 'l'hc• ral<' il' innea sed 10 

t>:... t I'PHIP l'<lpi<l i ty whc· u 1 he powdet· he~ in<: 
to smoulder, a n cl tlw tin <le1· is i ~u i1E:'d in 
otw to two minn t('~ as n rule. 'l'lwr(' 
nt·p l-l<> llle i u tP1'()s ti ng v:n iati ons of I he 
uwt h od i11 A nsl l'n l ia. 'r wo .;;;iid.- ~ at·<• 
c·om monly lls<'<l. \\·h ic·h at·e of t lw sn me or 
of u neqnnl h•ngt hs, and nlthon~h hotlt 
may hP of !-\Oft wood , t hp 1 wil'ler iH ft·p
q m• tltl ,r Of hnrd WOO<l . rl' \\'0 Jl l(;'('~R of ~ 1·:1~S · 
t I't'l' str111 \\'P l'P <·ommon ly nsPC1. 'l' lw l >iP1'i 
<lll<l n <> i ~hhom· il t~ lt·ibrs of Cent t·a l ... \ us· 
t •·nl i: t 1 wil·led t h<' <hi 11-'!:; t irk in a pit ma dP 
11<'<1 1' 1 hp ed ~e of n xof t wood Rhi<>l d. l n 
uo t·f IH'nsl Qt1N'ns lan d t hr Roft wood 
hP:t 1'1 lt·ho:n·d ho t·P JHti n1 c>d loh•mic· ch•si~n~ 
and t'<'JII'<'H<' III P<l (hp I'C'mnlr. whilt' thl' 
chi 11 s i id;: J'(' p t·rs<'t11 t><l I hr m nl<'. On 
oc·c·;~ s ionx f he• p i t "as lll:t d <' in :l f;il l<'ll 
l o~. 1' 1w )l on:t t·o f l'i lH·~ of X<•w ~ou l h 
\V:tlc•x pl:H·<•d n HJH' :lt· lltJ·o\\<'1' on ifs <•dgP 
()JI c•: t<'ll s id<' or fl u· hc•:1t'l h s lit·k to Jll'(' \(' 11( 

l it<' h<•: t lc•tl pen\ dc> t· f' J' <l tll hlowi n~ :t \\ il ,\ . 

T ltt• \ ' <• <l cLt h:-< of < 't',\ Ion u:-;c• I wo pc11·1 ion~ 
or il l~t·ok<• ll :11' 1'0\\ , :tlld lht• ll :tlhl'' nl' 
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the i\l01·eheacl Rive1· district of Western 
Papua mount a bamboo twirler in an 
arrow shaft. 

The fire-saw has heen re<.:orded in 
India, Asia, Indonesia, New Guinea and 
in parts of Australia. The prinC'iph• of 
the method is to rub the edge of a thin 
pie<'e of hardwood an·oss a ltearth-hom·d. 
In Tndonesia a piece of bamboo h; laid 
on the ground Ol" on a round Rtick and a 
groove is cu1 ac1·oss Hs rounded sm·f:H"t'. 
The tinder is inse1·ted under ~liYet·s 
looHened along one side of t he groove or 
it is placed beside the heartl't. In some 
part!'; of Indonesia the bamboo he:nth 
is rnhhed ac1·oss the edge of the saw, thus 
J•evel'Hing the nsual pl'actice. The fire-s~nv 
,,·a:-~ nHed in Central Australia and in 
the Xm·theru Territory, whe1·e the edge 
of a h:u-dwood spear-ihrower was rubbed 
acro~~ the c01wex surface of a softwood 
shield in which it formed a groove. 

In the Kei Islands and New Guinea, 
nud in parts of eastern Australia wel-'t 
of the Great Dividing Range, the lw~u-th 
is a stick split at one end. A stonP m· 
a wooden to~gle is inser-ted 1 o keep open 
the deft. 'l'he tinder is eUher pushed into 
the tleft or placed beneath it on the 
ground. Sometimes a natural cleft in a 
piece of wood or in a log serves the 
pnrpoHe. T he saw, which is eithel· a 
~pe<:u-thrower or a knife-like piece of 
hardwood, i s used by two men in 
Aust1·alia. 

A somewhat simila1· method is that 
known as the saw-strap technique. It is 
known in India, Asia, Indonesia and New 
Guinea. It is much quicker than any 
othel' frict ion method, producin~ firP in 
from a half to one minute. The ~tl-~1p 
is a piece of rattan or liana vine, n hont 
eighteen inches l011g. The hearth may 
be a ~oftwood stick or board, a half-node 
of h}lmboo, or a cleft stick; to hold it 
fh·mly it is stood tl]Wight and tied to the 
trunk of a tree by the Saka i of l\Ialaya, 
and it is tied to the vera11dah or to a 
j:;peeial framewol'lr by the natives of New 
Gninea. The tinder is eithe1• inse1•te<1 in 
the <:left or placed nnder the hearth. The 
OJW1·a10l' places the strap round the 

hearth or may wrap it around once to 
give it a tighter grip, atHl each end is 
either wound rouncl his l1ands or ~etm·ed 
to a toggle. TJwn by pulling the ends 
of the strap alte1·natel~· he works it 
rapidly 11uough tlw gt·oovt' nutil ihe 
smouldering wood dn~t ignitrs the t ind~t. 

S )H'ar t h ro"·~r an(} Nhidd from Centrnl 
.\ uNtralia. 

The sh-ap usually lasts fot· one ope1·ation, 
and should it snap before the tinclPJ' is 
a light tlw tn·ocess has to he repeatf'fl. 'l'he 
New Guinea natives hang a bundle of 
l'tl'aps f1·om their armlet or gitdiP, :md 
in I'Ome cases plai1 and wear them a~ m·m· 
let~ until required for n RP. 

Finally, therP iR the fire-plongh which 
occ-m·s in Indonesia, Micronesia, and 
throup:hont Polynesia; it is employed in 
the weste1·n :Uelanesian i~lands. such as 
the Solomons, New Caledonia and New 
Ileb1·ides, and along tlle Routbern coast 
of :Sew Guinea. Curiously enough, it 
also occ·uned in Tasmania at('OJ·ding to 
one authority. ThP plough is probably 
the slowe~t of the fl"iction methods, and 
it reqnil·e~ considerable n1anipn1ative 
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Ne~v Hebri(lean nnti ves u sing the firt-- t•lunA" h . 

skill to achieve ·a successful result. It is 
so shenuous that to produce fire in this 
way is often beyond the endurance of 
old men. T he hearth is a stick or flat 
piece of softwood, such as Hibitwus 
tiliace•us and t he rubber is a short stick ) 

with a narrow spatulate or pointed end. 
The latte1· is rubbed up and down at a 
low angle until a groove is formed in the 
hea1·th. As the rubbing continues, the 
angle is increased to about 45° and a 
small mound of powder forms under the 
end of the stick. Exact control is neces
s;.uy io keep thi~ monnd under control. 
The movement is continued until the 
powflet· bep;ins to smoke, when the t·ate 
is acrelerated l'apidly, and the glo·wing 
dnst iR then transfe1·red to the t inder. 

Tt is apparent that each of the frirtion 
methods ne(·essitates practice and Rkill 
to JH·oduce fire, and for this reason many 
white> folk are unsnrressful in using the 
<IJIJHll'HlllH. The l1earth, unless othenvise 
s<•c·tu·Nl, is held on the p;rom1d with the 
f(•c•t of the operator or by an <1S!=:istant. 
'rlt£1 t iucler may be Rh a vings 01· ~CTfl pings 
of woocl (H' bamboo. fine bark or g1·ns~ 
fih•·c•"' chv mof{R, palm-spath(', Ot' Rh r erlA ' . 

of bark-cloth; when the sparks or 
smouldering dust eause the tinder to 
smoke H i~ blown gently and waved 
through the air until it bursts into flames. 

C'Ol\IPHES~lO~. 

The most remarkable method of pro
dueino· fire in Oceania is the fire-piston. 0 

The reason is that it invoh·es a com-
pression of air ~uffieientl:v great to 
o·ene1·ate euonO'h heat to iO'nite the tinder; ~ . ~ ~ 

t h is is the fnndamentnl Jn·inciple of com
pre~sion engines and t he rem:ukable 
modern maehinery for whieh the~· fo1·m 
tlw motive powe1·. 

The fire-piston oecnrs in Ash1 <ls f;H 
weRt as the IlTHwadd:v River in Burma, 
and in Inclonesia. Tt was developed to 
itl'l highest pet·feet ion by the ~I<llnys iu 
the latte1· area. The evl inde1· nw~- be 
mrul<.\ of wood, bnmboo. iy.ory. ho1·n, L>n1ss, 
lead 0 1· till, and is ft·om nboul two to fh·e 
in('hes long, wi1h n sm:tll hot·e. The piRton 
is slighily. longet>, nnd iR mnd(.l of' si r~1ilar 
mn.ierin l~. 'l'h<> 1 in<kJ• i!4 pl:H·('d m . a 
<'nv itv a t 1hP ho1iom of the p iR{On, or 1" 

n <1 n ~· t l P ·Hli n rr i o t 1t p o u1 R i cl<' of the lHl ~<' ( ,.., . 11 t 

of 1he eyl irule1·. Th(\ tindrr '"' nRHil .' 
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Tile fire-pis ton in use, :o;howing tile pis ton 
about to be struck. Note the pricker nod 

the tinder- box. Philippine Islands. 
(After Kroeber.) 

kept in a nut, seed, bamboo, gourd or 
woven container ; there is a pricker to 
adjust it, and a spatula to apply grease 
to the bore packing of cotton. The end 
of the piston is placed a t the opening 
of t he bore, down which H is forced by 
a sharp blow with t he right hand. The 
compression of t he air causes the piston 
to rebound; it is taken out of the bore 
immediately and t he tinder found to be 
ignited and ready to apply to the makings 
of a fi re or to light a cigarette or pipe. 

Var1ous ideas h ave been put forward 
re~arding the origin of the fire-piston. 

Mn. ERNEST W uNDERLICH, F.R.A.S., a 
Trustee of this Museum during the years 
1914 to 1926, died at Sydney on April 11. 
IIe took an active interest in the Museum 
and noteworthy gifts from him included a 
fine group of aboriginal figures sculptured 

n 

They suggest its derivation from various 
<·ontrivances-the bamboo blow-gun, the 
tire-bellows. the pestle and mortar for 
('I'ushing areca nuts, and the ramrod for 
<·leaning ancient muzzl<>-loading cannonS-
hut to which if any of these source the 
the-piston is connected is not known. It 
wa. apparently im·ented by either the 
Riamese or the )fa lays. 

It is interesting to reflect upon the 
historical relationRhip~ of the above 
methods of fire-prod uction. Their geo
~raphi cal distribution raRt~ some light 
upon this prohlC'nl. The mo~t widely 
sp1·ead metho<l is the simple drill. and 
thi~ and the u~e of ~tone~ and o1·es :lpprar 
to he the two nwl't ;ttH'ient terhnifJlWS. 
Then the fh·e-sa w mad<" its appearance 
nnd diffused as far southward as northern 
and eastern Aust ral ia. The saw-strap 
only reached as fnr Routh as ~ew Guinea, 
<tnrl appears to be characteristic of t he 
negl'itoes and of the tn1e Indone~dnns in 
Lndonesia and Xew Gninea. The fir·e
plough was apparently carried by the 
aneestors of the Polynesians to their 
widel~· scattered if;lan.ds in the eastern 
P acific, and then spread westwards 
through Melanesia into Papua. The fire
pi st on is limited in distribution to Asia 
and I ndonesia, and sufficien t time has not 
elapsed foJ• it to rearh more southward 
peoples. Thm:; i t is notable t hat fl'ont 
Tasmania and Australia northwa1·d to 
ARia the methods of producing fire beeon11• 
more complex and ad,·anred, as do the 
r u11tnes of the peoples. and furthennot·P. 
that the moRt primiti,·e methods wer·e 
empl oyed by 1he nath·es of Austr fl lia 
nnd Tasmania. 

by the late G. Raynor Hoff, and (in con
junction with Mr. Alfred Wunderlich ) a 
valuable Egyptological collection. From 
time to time he made valuable additions 
to the Museum library, to which a few 
years ago he presented his entire archaeo
logical libra1·y. 
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Argulus, an Aquarium Menace 
By E LIZABET H C. POPE, M.Sc. 

A
)l U :\<..1 the t>llquiri<'s \\·hi ell come to 
lilt' ·'1 Ui'eum m·t• some re<.:ognize<.l 
ha t·dy pet·<.'Jlll i:\ Is. Fil'~t faYoudte 

;tll!Ollj.!. SlH'h l}lH'S( i<lll~ Hll R\\'Cl'CU by the 
J 11\ t't'll'bl'ale Vep;utut t> nt is <we as to the 
idt•ntity or tlte luug thl'P<ld·like Gordiall 
" 'or•Ill. 1 J t stm·tlt•s veople uy tm·niug up 
in a 11 sm·ts of odtl h;t hi tn ts. These range 
fro111 I hP newJy del in!n•d q nart of milk on 
t lw doorstep 1o tllc "a lt•t· from the kit<:lteu 
I ap aud sud1 phH·es as a nl in-wa tel' 
h:trt·t•l ot· a puddle on a I'O:lCl. HulltH'l'S·HJl 
ill JlOJHlhH·ity are <pH's!ions niJout the 
Jll ;t llilgt•nwnl of <tq llil l' i 11111~ , and or 1 hese 
tlw mw whitb OlTilt·s with the ~l·P;\1l'~S( 
ft•t•quPtH:y eontct·ns the fish "louse'', 
. I l'!flllll8. 

Tlw uanH~ lish "Ions{''' is misleadittg-. 
fm· . lr!JIIIIIs h~ Yl'l'Y far 1'<.'1110\'Cd from thP 
lJ' lH' lomw in it~ ~1rll<'1nre, and onJ~· itf:; 
h:thit.., arc rernii1i~r<'n1 of it~ narne~nk<•. 
11 hC'Iongs in J·enl i1y to n g roup of <·I·n~
t:H·Pan~ railed ihe C'opepodR, of whi<'h ihc 
litiiP f01·m Cyf'lo/)8 is \'Cry well kno,Yn to 
rlw amatc>nr aqnarif:;i. ·I ,·,qulus, howrver, 

s For a fuller account of this Ree Boardman-"The 
l~orcllnn "'orm··. in THE AUHTR1\LIA~ ::\Ius~o:uM 
;\IAG\7.1:-IP, Vol. ii, ~0. 10, April-June, 1926, p . 347. 

' I he• \ r g ulu... nahch•tulln~o:Jy 
&i:nu•u,. "'" fla t• 1\~h •'lotu<U•". lt 
'"' n c•rn ><CRC't> lln. ht•lo n g ha g to 
,. """"'' c•n llc~ d ("CI JH' JHH1n. If 
a .. ,. 1, 1,,..,.._,,,.tlft>l' canc•-f('nfh uf 
IHI lno •l• lung, but tun ) ' grn" ft1 

" •au flrlc•r ut nn fn <'h . l .c> fC , 
,.,,. "l' l""r "'"rfnt•t• t rllo(hf. thc· 

und~r • urfn<'f'. 

di ffe1·s greatly from 01e tu:mal copepod 
sh<l pe, as may he sccit from the accom
j)<lll)'illg <ll'<lwing. It is parasiUt: ou the 
extet· JIHl snl'fn<:es or its host, generally a 
fi sh, wllerl' it '' ttaclw~ i1self to ~my pal't 
of the uo<ly. rJ'h p gill tharuUCl' is, howe\'(~1'. 
a fan>m·ed Rpot, heeause lle1·e the blood 
on " ·hi<:h the argnlid f(•e<ls is more l'eadily 
accessible than els(~where. To suck the 
blood Argulu.<:: has i1 s mouth furnished 
with a 1rlle pit'tTing <1nd sucking organ. 

l ' nlike lli<UlY el'l oparasites, Argulus 
dors 11ot "si id~ likP glue" to i.ts host. It 
i~ <l Htt·ong ~witllmct· <llH1 o[1cn leaves one 
hoRt -1i~h to <llt.-wk <lnother, or eYen a uice 
.i 11 i <·y tn d po I<> if <HW is handy. ~\. 1·a t her 
un11sna I featm·e of the life hi~tor~- of thi!' 
dn inty fish "]ons('" i~ that the parent 
<Hgllli<.l lea,·es it ~ host to depo~it its egg~ 
on a stone or simihu· ohject, or tlw glass 
si d<·~ of ;t n aquari nm, Hnd the young ones 
n~;tkP tlwit· O\n1 \\·ay hack to a new host. 

' l' l1e <Hlnlt argnli<l is (]n ite easily seen 
"'it h the 11<1ked eye. for it is approximately 
OIH'-1<'n1h of an inch long and may even 
gt·ow 1 o n qmutrr of n n incl1, and when 
swi mmitlg. or rnthe1· Ro nwrsaulting, nwa~· 
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from Hs host may ea sily be di~t ingnished 
in the wate1· because of its unusual shape. 
It }llso differs from the u su a l r un of 
copepods in posseRsing a p air of mode
ta tely large compo·nnd eyes. 

~:lost pa1·asites llaYe their bo{lie~ 
modified to fit th em to theh mode of 
life, and ATgul't~ s is no exception. Sin ce 
it attaches itself to the outside of s wH11 y 
moving fish, it has to guard a ~ainst t hP 
likelil10od of bei:ng.• washed off h~· t he 
stl'ong cur-rents of wate1· crea1.ed h.'' its 
host's SYdmmiug movements . Xot on1Y 
are the anterior maxillipecls (appendage"' 
between the jaws and the true feet ) 
modified to form two powerful su cking 
disk~, which may be Reen in the vie"· of 
the lower side of t he animaL hut a lso tb e 
antennae are provided w ith stou t hooks 
and bristles. TheRe d ig into and grip 
the fish's skin as soon aR therfl iR any 
tendency for the argulid to he moved 
backwards by -water currents . Tn f::~rt. 
the faster the host fish swims forward. 
the greater a r e the water c1.urents; , and 
this causes the spines and bJ'istles to dig 
in more strongly and the tighter the grip 
of t he clinging argnlid becomes. 

The two su cking disks are musc11lar and 
powerful and can be 1.1sed by th fl fish 
"louse" much as we 1.1 se legs. for walking 
about slowly on the :fish 's body. 

A·J•gwlu,s is very resistan t to unfavOlu 
able condHions a nd can live for a fort
night or so without food. Also a <'hange 
of saHnity from salt t o fresh w'ater or 
vice versa seems to leave them little 
affected , and for this reason it is rathe1· 
difficult to eradicate t he fish " lonse'' from 
aquaria once i t -eRtablishes itRelf there. 

Fish are much distressed by t l1e attacks 
of the "lice", for, it iR believed. an irritant 
fluid is injected into the wonnd made 
when A r,qul'LMi bites. This :fluid in duces 

t he fio"· of hlood on wh ic·h the p<1t<-1S ite 
feed~. The 1i.~h RhmYs i1 s d i stl·es~ by 
1·nbbing it!':elf np av,aiu. t ohjeets in the 
aquar in n1 in m1 nltC'mpt to I·n h off the 
"lice". 

:i\11'. '1'. < ' . Honghley. in his hook "( 'ult 
of the <;old Fi . h". ~la t es t hat if Ht·gnlids 
m·e a llo we cl to remain e1tta<:hed io fish 
i he.'' will n l1 imHt(· J ~· cause f1·a~· ing of ih e 
linR. l o~~ of sc-ale~ . <llld da m<l.ge of a 
!'eJ·i ou t-: na lm·e 1o tlw gill s;, so t hat it i:" 
·d tnll.'~ im pol't<l n l i o treat Rll <'h Mfp(·ted 
fiRh qui (·kly. The tt·eatmeni ad r i f';E:'<l i ~ 
1o pick t lw p;..u·..-l~iieR off t heir '' i(·iims with 
fine fotcep~ . no1 for getting to exam i11e 
t he g:ill <·:-t Yi t ieR and 11w gills 1hem~el ves . 
'l'hen t he hea1Nl 1-i~h f'hould be g iYC'n ih e 
us ual sal t ba th to gnm·d aga im~t ftm gnR. 
i bu~ emnning thai t h<" woun dR infli<'1Pd 
hy lhe <ll'gnlidf' do not be<·onw roe i of 
infe<' l ion for f1m gns. 

Gene1·ally wh en we a sk for the (·ase 
hi ~t01·;v of a11 ::~ qum·ium in which ::~ q~ulids 
have Rnddflnl.'· appeared , we find the s;amc 
~tory-a rflcen t impm·1 at ion of new fi ~h 
m· weed. and we heli eve 1h8t it i ~ on 
these impm·1H i ion~ 1hat the arg:nlio~ 
make th e i1· RUrJ'€']>1 it iouR entt•y, fot· 1 hey 
appea1· jn tbC:> HCJmlrinm shm·tl:r afte-r
" ·arcls. A good ]n·flcantion would hP for 
the amatenr aqnari st to nm a quarantine 
for any ne'" fish, pl antR or whaten•r l1e 
proposeR introclurin g: into the m;..t in 
aqnal'inm. In Repat•ate aquaria they c011ld 
he kept for- a few wf'eks' ohf:;ervation and 
carefully watched fov signs of maranding 
:ug:ulid~. If n one appeared after a fort
night it wonld be rea~onahl:v ~aff' to Jlllt 
the newJ:r acquh·ed material in with the 
old. Tn thif:; way aquaria conld he k(•pt 
l;eaRonahl:r frC:>e from inva sionR of fish 
~<]ice", whi (·h at·e hy no mean~ un<'OJ11mon 
in tlw natnral pondR and streams where 
the keen aqmnh;tR hunt for novelties to 
stork theil· fi sh ponds. 
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Australian Insects. XXIV. 
Coleoptera- Beetles. Introduction 

By K E ITH C. McKEOW N, F .R.Z.S. 

"The poor beetle, that we tread upon." 
- Shakespeare. 

TilE most familiar of all insects, even 
to tlle non-"natul'e-ruinded' ', Jllnst 
sUI·ely be the beetles. 'rhe:r are 

placed in t he otde1· Coleoptent l the 
sheath-winged insects), which, acco1·ding 
to the latest estimates, includes some 
quarter of a million l>ipecies. Ot' nearly a 
third of the wol'ld 'R known inRe(' ts. Apart 

D;u-win , as <l l>oy, re<.:eived his ti1·st intl·o· 
<luctiot_t to the myste1·ies of sdence by 
eo llectmg IJeet les . H e wrote: ''I feel like 
an o l<l war-horse at the sound of the 
trumpet wheu I t·ead abou t t he capturing 
of r;u e beetles . . . It r eally a lmoRt makes 
me long to begin collecting again." 

'l' he nmnhe1· of beetle species h; equalled 
onl~· h~ t h t:- diYer~ity of form, colour and 
h;.thi ( to b(' fo und iu the group. nut one 

Ty11il•HI Bet-t l l•s.-1. lJ iJihu t•t• ll h a la n n r ul e n tn (Scnrnlw'l•ictnc). !!. C i:s:seb 
l e u costictn (nualrestid :•c ). a. C hrysoi Otlhus S JI('t.'hl b ili s (Cu r t•ulionidnc). 
4 . LeJI(OIIS tribu lu:s (Cu rcnJi o n i tlnc). :;, ft h i n oti :t h a t•motlt e>rn (Cu r c u l
ion idne). 6 . MyrnanciceJ u s t:urm i.crn·ius ( C u r c ulion id n e ). 7 . Doticus 

JH•stile ns (Ant hribichu:). 

from their undeuiable numerical superi· 
ori fy, Uwy have t·eceived mor~ attention 
ft·on• wol'ltel's than any other g•·oup. This 
is po~sibly because, by 1·easou of the 
PaHc of their collection and preservation, 
I hry Jun c hC'en brought back by exp1oi·ing
<•xpNli1 ions, N;pecially thosE' of em·ly dayg, 
altrloA1 to thP exclusion of mol'e fragile 
fm·ru ,.., 

'\'ho ltnR not in hiA youth b een a "beetl e 
('O)I('(:(o l''''! Rvc•n Utc• gr·eaf OharleR 

(Cour t e sy N.S.W. AgTic. Dept.) 

dtHJ'<'t('tet· in particular unites them all
the pm~sesl:lion in the adult of forewings 
ha1·dened and modified into elytra or 
". ingcove1·s that meet in a line down the 
ct>ntl·e of t h e back, even though these 
may be welded together in to a singlP 
~hield; they mny be huge, en t irely 
t<>VI?l'ing th e body, 01· short, like th e Eton 
jn (•k f> i of the :;;d 10olboy. ThC' h inrl· or 
flyill g--winga at>l' membranou s nnd l'oldecl 
beneath the protedin~ el)~ tra, OJ' lhl'~' tn<lJ 
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IJe mlldl reduced or wanting altogether. 
The jaws throughout the group are 
formt>d fo1· biting. 

The largest families among the beetleR 
are the C'urculionidae. or weevils, with 
~ome 70.000 specie~. and the Uhryso· 
melida.e (leaf beetleR). of which there are 
more t han 30,000; both of these familie~=: 
are of world-wide distribution. At the 
othe1· extreme we- find famill<>s eontaining 
a few species only. · 

'l'he 1 ife hist ory of beetles sets them 
among those insects which pass through 
''C'ompletc metamorphosis", where the 
deYelopment is cove1·ed in four distinct 
~o;1ages: the egg. t he larva or grub, the 
pupa or chrysalis , and tl1e perfect insect. 
Here is no gradual transformation , but 
a progress made in a series of "leaps". 
The pupal state is a period of t·est and 
reconstl-uction, when the body strurtul'e 
o~ t he larva is broken down and, as it 
were. reassembled into a creature of 
<'ntirely different form, and sometimes 
even of different habit. 

The eggs of beetles are usually ovoid 
in shape, smooth . and lack the ornate 
sculpture found among those of the 
buttel'flies and moths. They are deposited 
by the female in or under bark, in holes 
in wood, in fact on or amongst almost 
auy organic substance, living or dead. 

The larvae are exceedingly varied in 
form, affording striking examples of 
their adaptation to their particular modes 
of life, their type of food and manner of 
feeding. The larvae of the carnivorous 
ground-beetles ( Cicindelidae and Car
abidae) are usually elongate and slender, 
and their legs are well developed, fitting 
them for the pursuit and capture or snar
ing of living prey. This form , although 
somewhat modified, is found also in the 
predaceous larvae of the l adybirds (Cocci
nellidae), t he pla nt-eating leaf-beetles 
(Chrysomelidae), an d t he click-beetles 
(Elateridae), whose la rvae. known as 
"wire-worms" may be either carnivorous ' . or vegetable feeders. The soil-dwelling 
root-feeders are mostly stout , fleshy grubs 
with small but p1•ominent legR and small 
chitinized heads. They nsua lly lie in the 
soil in a cur led posture. RO that head and 

tail lie close together, as in the Scara
lJaeidae. " The1·e the l'arva lies closely sur
rounded by its food, the limbs may be 
greatly 1·educed. This form reaches its 
extreme among the weevils ( Curcu
liouidae). w he1·e many are stoutly built, 
obese grub!' lacking not only legs, but 
t"~es. ~I any modi ftcations from these 
!woad t~'pe~ are, of course, to be found 

B eetle l a r vne of v aried form : A , Cnrnbidne; 
B, C o c c inelliclue; C , Chrysomelidne; D , Scura 
haeid ae ; E, Ellut e r ic1ae ; F , Curculio nidae. 

(After A. D. Imms.) 

among membe1·s of the o1·der. The food 
of beetles and their larvae cove1·s prac
tically the whole field of organic matter, 
and many species are of considerable 
economic importance. 

The pupa is usua1ly soft and, in its 
eal'ly stages, white or cream, although 
some 1i ttle time before the emergence of 
the perfect insect dull colours may 
a pp ear. The elytra, wings, legs and 
antennae are folded down and around the 
body, and very rarely cemented to it, 
aR in the chrysalids of butterflieR and 
moths. The creature is in capable of 
movement, apart from a convulsive 
twitching of the abdomen when disturbed. 
The pupae ma y be enclosed in cocoons, 
in clay cells, within their burrows, ur 
lying naked in the soil, while others may 
only partial1y cast the last larvHl skin 
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nr~tl rem a in attached by it to 80me plant 
ot· other fi1'111 support until the emergence 
of 1 he perfert in sed, aR in t he ladybird 
hee1les. 

The perfect in~ecis may be coJonred 
with dull tint 01· resplendent in J"ainbow 
<.:olour , or jewel·like with metallic 
ln~t1·e. Few orders in the insect world 
di~play mot>e beauty ihan is to be fonnd 
nmong the beetles. Apart from coloJ·a
t ion. many species are remarkable for 
hOJ'll S <llld other decorations Of lJi:~.ane 
for ms upon head and thorax, while others 
m·p Ol'JHlmented by sculpture, spine~ ancl 
rni~ed bosses upon the elytra. 

One frequently hears the exprP.sRion 
"a~ blind as a beetle"; but beetles are, 
with a few exceptions, endowed with large 
and quite efficient eyes an effidenry tl1:1t 
is frequen1l~7 demonstrated when one 
at t emptR to capture them. 

Rome of the perfect insects ba,,e the 
power of stridulating or p1·oducing 
Rquen kin~ or rhirping sounds by friction 
between Rpecially roughened areas on 
their luud <ll'In0\11', one against t he other. 
The pm·po. e of t hese sounds is often 
oh~cure; in ~ome speries which squeak 
londly whE>n di~turhed or captnrE'd, it 

T nro STony OF ELizAmoTII GouLD. By Alec 
II. Chisholm. (IIawthorn Press, Mel
bourne; 19-!4.) Pp. 74, portrait. Price 
£11s. 

Tins little book of only seventy-four 
page~ gives us a short account of the 
Coxen familv and its connection with 
Australia; {t. iurlude~ a dozen letters 
wl'itten horn<' by )frs .• Tohn Gould, who 
wa~ by birth n roxen. Little was known 
of 1 he pcrsonali ty or the artist to whom 
.J ohu Oould W<lS :-.o indebted for his ri~e to 
fame a:-. the Bir·dman. It is possible that 
Oould might JH'V<'l' have achieved l1is great 
fame• lwd it no1 1HW11 for the beautiful 
p:-r intill~s pl'O\' i<l<'<l hy his wife ai the 
"c•gi11Jli11g of llis ('~nePr. TTowever, Gould 
WliS HO f'uJ J o f' ii r·(']('HH <' ll eq.~y :-md ambit ion 
fl~etl lie migld ht:1ve snrceeded in any case, 
11111 il is lire• dc•lighlflll hird pa inlingN of 
Mr·~. <Jould llr;rt. <'l:tinr llw nltenlion o1' 
c•\·c·r·.r ~I 11 d c•ul. ' l' lw 1<' t t ers !-HI gg<'H I I h n i 

may be p1·otective, momentat·ily d il:!con
(·ertlng to their captor and causing it to 
relax its grip; h1 others it seem ~ to be 
in the ua t ure of a " love call"_ In the 
Pa salidae, at least, the sounds ~e1•ve 
to keep the fam ily parties of insects 
t ogethcr and to gi\'e warning of dange1·. 
But fm· more obsenation and research 
are .necess:u;v bef01·e we can fully appre
ciate it~ ~igni!i call<:e. That the sounds 
are <:le~ll'l~' nndible to t he often dulled 
Jnmu1u f'cn· is E'Yillenced by the number 
of bf'etles which :ne brought to the 
lVln~enrn by <·aSU<ll obse1·vers, with the 
infol'mation I h <-1 t they "squeaked" or 
''rh il·pecl". 

Some beetles have attracted popular 
attention <ll1d rnriosity to ~uch an extent 
that they luwe become surrounded by an 
imaginative folk lore or e\en take their 
placE> in mythology. It is, howe,er, unfor
t unate thnt fl'om the multitude of specie" 
the liveR of RO few are known with an~

clegree of comple1euesR. As a rule. the 
hette1· known ~pecies are thoRe of 
eronomic importance. An almost unlimited 
field awaitR the observer who de\·otes 
hi.m~elf to tlw ~h1dy and rec01·d of beetle 
l i ff' hi~im·ie~. 

) I rR. Gould was a home-loving lady and 
the1 t her painting was second to her 
chi ldren. She sc;ncely mentions her 
al'tiRtic work in these letters to her 
mothel', which are mainly concerned with 
homely detail:;; and r:ne of her children. 
As so little " ·as known these letterR are 
n?ry acceptable nnrl more would be wel
come to build up a more complete story. 
especially of )[rl'. Gould' earlier life. 
\Vhen het· hu band is mentioned it is with 
loving wm•<ls, and H i:::; known that Gonld 
was never int(\t'Nd<'Cl in nny other wom<lll 
after her cal'ly <l<'ath, although he lived 
I'OJ' for·t y )'Pm·~· n 1'1 et·w•H·cl, ~oh) I;· contrt·n(ld 
with hi ~ bi1•d books. 'l'hn l is pet·hapR thr 
gr entrHt nwmm·ic1 l to TClizc1be>th Oonltl, 
whos<' mPmot·y <'n•r·yotw int<'l'ested in Allt'· 

lt·n lian hirrllif'<' nn1~t rrY('l'('. 
'l'lw hook is ;I ll t•xampl<' ur ~ood 

typogJ·nphy nnd tht' l1incling iH ~imph' and 
ll<'ilf· :1 t·t•t•dit to llw t'l'ilfbmwn. '1'.1. 



)lAY 31, 1HJ3. THE AUSTRALIAN MUSEUM MAGAZINE. 379 

Some Western Australi1an Frogs 
By L. GLAU ERT, 

Curator, Western Australian Museum, Perth 

IT is a commonplace in biology that to 
flourish, nay even to exist, an animal 
must be adapted to a life in its environ

ment. Nowhere can this be seen to greater 
advantage than among the batrachian 
fauna of Western Australia. This vast 
state, comprising nearly a million square 
miles, extending from the tropical north 
to the temperate south and with a rain
fall ranging from fifty inches per annum 
to five inches, or even less, gives to its 
inhabitants unequalled opportunities to 
show how they have solved the problem 
each in its own peculiar manner. 

The f1·ogs of v\Testern Australia may be 
divided into two groups-those with suck
ing disks developed on their fingers and 
toes; the Hylids or 'l'ree Frogs, and those 
in which the digits show no such develop
ment. 

The Hylids are intimately bound to 
water and all are, as far as I am aware, 
compelled to visit water to deposit their 
eggs. Hyla adelaidensis, Hyla oyolor
hynclwbs and Hyla aurea have a wide 
range in the south-west, where fresh water 
js always lH·esent, but the smallm· active 
Hyla 'l·ubeUa has taken up its abode far 
inland where conditions are much harder. 

In the pastoral areas of t he Mnrchison, 
the Gascoyne and the Goldfields, H yla 
rubella seems to be everywhere. I first 
came across the little creature on Mileura 
Station, not far from Cue, where the 
manager told me frogs were abundant in 
the vegetable garden. I found it was so, 
for wheneve1· I tu1·ned on the taps in the 
early mol'ning, a little Hy~a 'l·ubella would 
be washed into my hand. Later I collected 
the species under planks and stones near 
troughs and windmills on various stations 
and on one occasion found fifty or more 
in a covCl·eu-in spring in the hills on 
~fount .J ames Station, north of the 
Gascoyne River, several miles away from 
the nearest creek or r iver bed. It has 

been recorded from various localities on 
the Canning Stock Route, between Wiluna 
and Hall's Creek, and was found near the 
Fitzroy Rive1· in 'Vest Kimberley by the 
.Swedish Expedition of 1910-1911. The 
Western Aushalian lVIuseum also has a 
specimen from Napier, Broome Bay, on 
t he north coast, where the average rain
fall is forty inches per annum. 

I 

~.q:· 

·~ 

•.· 

H y la r ubella, one - t hird natural s i ze. 
(G. P. Whitley, d el .) 

The othe1· group of western frogs is 
in many ways far more interesting. Their 
classification has led to a great deal of 
discussion. The older workers recognized 
frogs and toads, separating the forms on 
the presence or absence of teeth in the 
upper jaw. In 1922, however, G. K. Noble 
showed that this was a detail of minor 
importance and classed them all as 
Bufonids. Later (1931) he divided the 
family into a number of sub-families. 
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H l•leiOJlOru s eyr el. n t•tnox hnatel y one - t hird 
•u •t n r nl s ize. 

(G. P. Whitley, del.) 

placing all t he Australian genera in the 
Criniinae. Finally, in 1940, H. W . 
Parker, when monographing the Aus
tralian forms, regarded them all as Lepto
dactylids, which could be grouped in two 
subfamilies, the Cycloraninae and the 
Myobatrachinae. The former included 
Lim,nodynastes, Gyolora,na ( Ghiroleptes 
and Ph1·actops), H eleioporus and N otaden, 
the latter, Gr·inia, Pseudophryne, Glooer
tia, M etacrirllia and M yobatrachus. Limno
dynastes is represented by three species, 
ornatus in t he north, spen.ceri in t he 
Eremaea and do'rsalis-the Striped Bur
rowing Frog-in the south. 

The Striped Bul'l'owing F rog, which is 
common ·near Perth, shows little variation 
from the normal; it must enter water for 
ovipositing, but may wander far away, 
burrowing in t he sand to escape t he heat 
and gla1·e of the day and coming out at 
night to feed if so inclined. It is doubtful 
whether it aestivates; it most certainly 
does not hibernate in the vicinity of 
Perth. 

Of Gyclorana two species occur, oos
tralis in the far north and platycephalus 
further south. The latter, the well-known 
water-holding frog of Central Australia, 
is common on the 'Murchison, where I 
have know11 it to breed in May. The eggs 
hatc~h quickly and the tadpoles grow at an 
astounding t·ate, possibly not more t han 
two weeks elapsing from the laying of the 
eggR to metamorphosis, a useful adapta
i ion in nn environment with a low rain
fall. Af ter 1·aim:1 i he frogs appear in 
f llouHaucls and their noise is deafening. 

Heleioporus, with the species eyrei, 
australiacus, albo punctatus, pelo batoide.~, 
wilsmo1·ei and centralis as Western Aus
tralian species, is essentially a burrower 
at home in the sandy soil of the coastal 
plain and the sandy patches in the dry 
river beds of the interior. The breeding 
habits of eyrei have been described by 
Professor W. J. Dakin under the name 
albopunctatus; it iF; a common species 
near Perth and can be seen at nights even 
in the height of snmmer. emerging from 
the sand and l1opping about among the 
bushes i n seat·ch of its 1wey. As soon as 
the head appears above the sand the eyes 
are extruded and opened, to be closed and 
withdrawn into the head just before the 
frog disappears in the sand on its way to 
safety and its daytime retreat, which may 
be shallow or deep according to the 
moisture content of the sand. I ha\e 
wntched the species on many occasions on 
RottneFo;t Island, whe1·e it is abundant. 
The eggs are l aid in a frothy mass in a 
special chambet where a certain stage of 

~ ot:ule n nic l aolls i , Ullllro~·hnntely h nlf 
n n tura l sb:t>. 

(G. P. "\Vbitley, del.) 

deYelopment is 1·eached : <lll existence in 
water is essential before metamorphosis 
can be completed. The mature ft·og shnns 
water. 

N otaden nichol7 s'i is known from the 
Kimbel'ley l>iFl1 J'irt, t he northern end of 
t he Cannjng Stock Route and No. 1 
Rabbit P1·oof Fen <·<\ fnr not·1h. Nothing· 
ha~:> bee11 1·ecordcd of its habits, which 
probnbly r·Na"'mbl<• thoRe ol' ill<.' p;udPt'll 
N. bcn11ctti, as des<'l'ibed by Flfltrher. The 
:Myobntr~wh inae of ilH' we:-\1 :show Yarious 
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stages of specializa tiou, only Orinia 
behaving in the text-book manner. Often 
called the Froglet, it is represented by 
five species, lea·i, ·rosea,, georgiana, gl(J!Ue'rti 
and s·ignifera,, all except the last being 
local in distribution and confined to the 
south-west. All its members, surprisingly 
active on land as well as in water, seem to 
be bound to the latter for ovipositing, the 
eggs of one species at least being bunched 
round blades or stalks of gra·ss and twigs. 

--- -- j 
Glnuer tin rnsselli. Mo•lified after Loveridge. 

(G. P. Whitley, del.) 

Pse'U4op1vryne guentheri and occiden
talis, too, unless it is an exceptional 
species of the genus, lay their eggs in a 
hole under a stone or log, where a certain 
stage of development is reached in the 
presence of the mother. The situation is 
usually near a creek or swamp· when 
these rise and water enters the n'est the 
tadpoles creep out and presumably com
plete their growth and metamorphosis in 
a short time. This toadlet, unlike the 
froglet, is uncomfortable in water being 
but a poor swimmer. ' 

Of Gla;uertia russelU little is known. 
The specimens so far obtained were found 
under stones, logs and boxes, on the river 
banks near the junction of tl1e Aurellia 
and the Gascoyne the day after the 
former ~~d come down in flood, thus prob
ably dr1vmg the frogs from their l10les in 
the sand of the l'iver bed. Most likely 
G. ·mjobergi, of the far north, has similar 
habits. 

Nicholls' 'roadlet, M etu-CJ··inict n·ialwllsi . . ) 

1!! m several respects the most 1·ematkable 

of Western Australian frogs. It is con
fined to the Karri Country-high rainfall 
area-of the lower south-west where it 
may be found under stones or logs and 
even in the gaUeries of the nests of the 
Bull Ant, Myrmecia regularis, as a 
tole1·ated guest. This strange association 
was first noticed near Manjimup in 
November, 1926 by Mr. Leslie Cheney, who 
sent twenty frogs to the Museum. Unfor
tunately specimens of the ants were not 
collected at the time and when a search 
was made a few days later the ants had 
left the site. In the following February 
and March ~h. W. S. Brooks, collecting 
for the Museum of Comparative Zoology, 
Harvard, found frogs and ants together at 
:Manjimup and Augusta, and collected 
specimens of both. Further specimens of 
the frogs and associated ants were 
obtained by ::VIr. Cheney in October, 19~7, 
by myself at Yanmah near Manjimup in 
November, 1935, and by Miss B. Knight 
at Springfield near Pemberton in January, 
1943. The ant was always A1yrmecia 
regulwris. Why this species permits the 

ltletucrinin nichollsi, under surface. 
Aliilroximately half natural size. 

(G. P. Whitley, del.) 

one species of frogs to use its galleries has 
not yet been explained. The association 
is not general, for Prof. W. M. Wheeler 
and Mr. W . E. Schevill took fortv-four 
Pse'udoplwyne n ·iahollsi single or inu pairs 
under logs in a piece of moist, primeval 
karri forest about seven miles from 
Pemberton, but in no instance were they 
associated with bulldog or other ants. 
Professor G. E. Nicholls found hogs alone 
at Deep Rivm·, ~ornalup, at the end of 
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iU,•obntrachus gouldii. !ll)lH.·oxitnntely 1tal1 
natural size. 

(G. P. Whitle y, del.) 

~o,rember, 1925. This wa~ the original 
dis<'overy of the species. 

The method of reproduction is also 
unique. As in the case of Pseudophryne) 
the eggs are laid in a hollow under a log 
or stone where they are guarded by the 
pm·ent, but the eggs which are large 
develop directly without any tadpole 
stage. Those found bv Brooks had been 
rolled iu dust to retard evaporation giving 
them the appearance of pills cover ed with 
powdered cinnamon. Brooks made his 
discm·e1·y near Augusta on the 17th 
J\IIarch, 1929. On the 18th March, 1943, 
1\.fiss B. Knight found a nest at Spring
field near Pemberton, sending frog and 
eggs to the Western Australi an Museum. 
It has still to be explained why this frog. 

DuRING April Mr. F. D. McOarthy, 
Anthropologist at the Museum, continued 
his work on the unrecorded groups of 
aboriginal rock engravings in the Syduey
Hawkesbury River district. With the 
assjstance of 'Nir. and Mrs. A. D. G. 
Downer, seven groups were recorded. 
They include a magnificent series of la1·ge 
figt1res now reserved as t he Peter Howe 
~rru st, and a rema1·kable kangaroo hunt 
iug sC"cne near t he old Penang Mountain 
Ho ad to Gosford. 

liYing in tbe ,,·ettest part of the south
we:-d. should develop a method of repro
duction in whi ch the water of c1·eeks or 
Rwamps plays no essential part, the tad
pole stage beiDg passed inside the egg. 
'Vhen placed in water the Toadlet sinks 
to the bottom u.nrl is helpless. 

Another enigma among local bahachia 
is the Small-lleaded Toad or vVhite-Ant
Eater. Myobat'rachus goulclii. Its range 
extends from t he Geraldton area in the 
north to the country near Esperance in 
tl1e south-east and inland to the Stirling 
Range and Lake Grace. It is found in ot 
11ear te1·mite mounds, or in places where 
termites abound. It is an efficient 
lmrrower but, whereas our other frogs di()' 
with t heil' hind legs and so moYe dow~ 
backwards. the White-Ant-Eater uses its 
fo1·e limbs as 'veil. As a result it sinks 
almost vel·ti cally do\vnwards like the 
l~chidna '"he11 digging itself in. There is 
no trace of webbing on the toes, so it is 
not surprising that this toad is helpless 
in water. Nothing is known of its method 
of rep1·ocluction; the eggs are very large 
and p1·obably develop away from water. 

The gaps in our know ledge of these life 
histor ies are still enormous and give 
plenty of scope fo1· some futtue worker 
who may attempt in the west what 
Floccher achieved in the east several 
decades ago. 

During the same month Mr. 1\IcC:uthy 
visited Point Plomer, nine miles north of 
P ort Macquarie, where he secured a 
collection of stone implements from a site 
previously unrepresented in the Mnseum's 
collection. 

* 
A CLass of forty students from the Aus

tl-alian and New G ninN1 AdministratiYE' 
Unit's Trainhtg School at Canberra. 
visited the AnsiJ·nli<1n Mn senm in Apri l. 
' rhey ::;pent tbm:ee days studyin(Y the o·eo-

•• t • b t"''t 
log1cal nnd <lllth1·opolo~ i cal collect ions. 
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A Fishy Monstrosity 
By ELIZABETH C. POPE, M.Sc. 

O
CC.ASIO:X.A.LLY Rome animal is 
brought to the )lw::;eum which really 
does make us 'sit up and take 

notice'. Such a spechnen was the Leather 
.Jacket the pot·tl·a i t of which appea1·s here. 
It was brought to us by 1\lr. De1·mer Smith 
of :\Iosman, Sydney, nnd had been taken 
from a wire fi~ h trap nenr Cockatoo Island 
in Port Jack on. De~pite the fact that 
the hack three-fifths of the body wa!o; 
mi~sing, o that little mot·e than the head 
renHlined. the tish was capable of swim· 
ming upl'ight. Except fol' t he chat·actel·
istic spine abo,-e thC' eyes. which \Va!::; some
whM damaged, it l ooked :-;omewhat like a 
miniatm·e sunfish. rl'his likeness waH 
fut·ther accentuated hy the UJHl~l.lal 
po:::ition of what wa left of the fins. 

.\. dissection was ma<le to examine the 
nature of the injurie~ c-llHl to !::;ee what wns 
left of the internal organs. In most 
•Jeatheries' the gut i!::; situated well fm·
waJ·d, almost beneath the head, and in this 
monRter most of t he g'1t appeared to bEl 

Thh; I~entber Jack('t, ·whicla 
hntl l oNt tlaret!-ftfths of itN 
body, wns taken a lh·e in Port 
Jack~;on. It ·waN able, ~o; tl11 , 1o 
SWim In itH C U»tODHtry liONitlOJt . 

intact, though definitely displaced, and 
the organs crowded; the swim-bladder 
.·eemed normal. The back finished 
abn1ptly as tllough it had been severed 
between one vertebt·a and the next, and 
the charactel'istic tall-vertebra was absPnt. 

All the eviden<'e thus indicated t hat the 
abnormal shape was not due to monstrous 
gl'owth, dating from early lat·val days, but 
\\·as rather the r esult of an accident. This 
c:onJd well have been caused by the snap
ping bite of _a shark or predatory fish. 

That a fish <"on ld experience such a 
major injury and sm·vive seems little shol't 
of innedible, for Ht least two of t he major 
blood vessels would have been sevet·ed and 
d(lath f1•om haemonhage ought to have 
followed quickly. By one of tho. e sh·ange, 
million-to-one chances thet·e must have 
been a sealing up of the se,ered ends of 
the blood vessels bv a mass of rru~hed 
bone and t issue which allowed time fat a 
neat healing of the dreadful sca rs as 
shown in the pltOtogl'aph. E\·en the fi lls 
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A nornan l exnJUJIIe of t his 
I.t>nt h ~·r Jn ckt~t. lU e u sch e n i n 
skottow el 'Vlaitley. Collapnri 
rsou iu clicntt'S t b e dnmnfl;e s uf-

ft-rt- d b ;o.• t h e f r e u k. 

have become modified to 1·eplace, to Rome 
extent, the tnil as the chief propelling 
organ. 

As though the unfortunate victim di<l 
not have enough troubles to bear, H waR 
found, in addit ion, to he infested near t he 
anal region by two large parasitk fiRh lke 

01' 'doctoJ·s'! rrhe~e were imuedded in sac
]i}{e cadt ies in the body, with only their 
tails p1·ojecting. 

Photog1·aphs are published here of 
the freak fish and a normal example of 
the species, whose scientific name is 
1ll e1~cll~'wia skottottvei Whitley. 

Exploring a Coral Island Reef 
By FRANK A . McNEILL 

L
ET me take :vou all iu this instalment 
on to the second phase of my 
1·eminiscen ces of a tropical wonder

land. The ad\'entm·e i~:; the exploring of 

et cora 1 isle--one of the t iny cays of the 
< 'npricoru Group. standing thirty odd 
milf'R ont to Rea from the Queensland 
imn1 of Glnd~tm1e . Those who read ihe 

'l' hcr'' nre f('W t h in gs iu unture 
t h nt t•n n cq u n l t h e b enuty and 
the \' Rr i<' t Y ot' n cornl r e<'f 

:a l h ' t> nntl i n f ull b loom. 

( J.>hot t).-F'. A . M cN t'ill.) 
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will remember t he imp1·essions I tried to 
glre of · t he atmosphere and the features 
of this colourful pm·t of the world-a 
lotality into which it was mv l uck to be 
t1'<1118}J.Ol·ted one summer h~liday with 
some congenial companions in the c~u·e
free days before the war. 

i\'Iy st01·y ended at a point where our 
launch had ;;mchm·ecl off the 1·eef edge of 

~ ot·'west Islet, and the vanguard of the 
p<uty was t umbling into two flat-bottomed 
dinghies to begin t he first stage of the 
long t1·ek to the shore. The tide was low at 
the t ime, and a hundred feet away from u s 
lny the islet's gr eat expanse of encircling 
c01·al t·eef. Out· destination was perched 
ou itR top- the meagt·e two hundred and 
sixty a cres of verdant Nor'west, favourite 
1·esort of t011nt less sea birds and the 

(Photo. Queensland Govt. 'l'out·i sL But"Nlll.) 

Cmuw rl1111 1 rt•(•s wit h g r aceful tll'OOJlinJ;:· J'oliugt• ar(• n fentut·e o f (l,uccnsl:uul's 
~·oru l lk l d strand s . 'l'h c- ·wntt-rs of h igh t i tle dec}ll y cover t lw t-nclrcl ha~ re('f, 

wht• u .. m :a ll t• r ttl' t. c•Jua. ·wit h c ure, a a•Itroaeh q uite dose lu t h e bench. 
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A reef cr.-,.t pool with 
" ·a Its and floor of 
briHit.• stn~~;JJ oru <!ornJ, 
greenish-brow~• '\T ith 
:rellow tillS. Lyi~tg on 
a patcJa of ·\Vb ite 
~r:n-elly ,.a:ntl e igla t
een iJH' ht'S.: b elon ' the 
s urface is :an examJlle 
ctf Hae brilli.ant Blue 

J , iucki :a sea-star. 
(Photo.-Franl-. 

Hurley.) 

nesting vlaee of shy green turtles. vVe 
lost no time in s1 al"ting. Just across the 
way were the tempting coral pooJs and 
c01·al ga1·dens about which we had only 
heen able to te.ad until then. The lanw:lt , 
with the main equipment aboard, tonld 
late1· be brought ove1· t he r eef 011 the 
l"ising tide and (~onveniently close to the 
bea<.:h. :Me-an t ime the impati.ence of the 
newcomers must be satisfied. 

After only a few strokes of the oars 
we edged our dil1ghies into a miniature 
bay n·ith walls a11d floor of gorgeous living 
c0l·f11-de1irate branching growths, brittle 
and insecul'e. As our small boats settlerl 
ag:-1h1 nfte1· each lift of the slight s well, 
a. te11-tale crunching sound was heard. 
The sa me noise came with each step we 
made ns, gingerly with booted feet, we 
stepped oYerside and strode on to the 
fh·mel' pla tform of the reef crest. Alwad 
of us the11 was l'iOme :five hundred yards 
m· so of an irregularly surfaced flat 
ad<n·ned with rolonr, and with new t hings 
on a 11 !';ides . In parts the water lay in 
~n·ent shFt llow expanses, blue and inviting. 
TF>olate<l cleeper roral pools were easily 
di~1ingni shahle hy tl1eh denser hue. For 
long stretc·hes we waded through soft 
warm wate1· 1·eaching ahove onr kneeR. 
Ou •· p:-1th took ll R ~u·onnd and between 

1mtches of living co1·e:tl tising from a floor 
of dead white sand. The spectacle W<:1 S 

comparable t o an exquisite garden. The 
1>redominant sh ades of brown and ochre 
were a fitting background for the plenti
ful aud b1·Hliant patches of orange. 
yellow, green , pink, 1·ed, mauve and 
ptu·pl e. The growths too were most 
diYer~e in shape. The1·e were masshe 
hemisphe1·es, solid right through ; flat 
tables. som e of them dead on top, and 
IYith solid oTowin!! edo·e~' · manv-pointed 0 < ~ ~ ' ,_ 

antlers n ·owded together in intricate con· 
fusion; sln-ubs, fans an d n1ses. Among 
the fronds we spied man~r sma 11 fishes, 
qnaint of for m and as bl'iglltly coloured 
<t s bnttedlies. These were the demoiselles 
\\·hich always lurk in the shelter of the 
cot-M gt·owths . Uost of them are less 
than fou1· inches in length, and Nature 
ha s p<1inted t hem with a lavish hand, in 
many rases with apparent disregard for 
the lun·mony of colouts as humans 1mder
stand them. 

Th~1·e we1·e othe1· things to view aplenty. 
Our eves were <1ttracted to large purple· 
black ~Rea urchins with slenrlel' spines 
fully seven in ches lo11g. How these had 
wm·ked their delicat e spl'eadi.ng armour 
into the SJ)a ces where they perched amo11g 
the COl'a l f1•onds wn::; nu inirigning 
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myste1·y. .N umbers of the same kind 
were late1· found in the Ot)en conu·J•e!J'ated 

' b f. in groups on the fioo1·s of the pooll:l. Here 
also were sever a.l smaller purplish-brown 
urchins-ones with short thick spin es like 
pencils, each of which had a ligh1 mauve 
ring near its tip . · 

Yying with the colours :nound them 
wete several sea-stars, blner than the sky 
and in striking contrast to t heir back
grouud of white sand. The-h tive ronntled 
arms spanned a circle £1 foot across. 
Among all tropi cal sea-sta1·s these Blue 
Linrkias. as they are called, are t he most 

A bech e -de - n• e r , k11 o·wn fron• 
it s co lour a s Curry F i s h. This 
exruuple was s ix.t een in ch es 
long and w ei gl1e d abou t 5 lb. 
T he variety ho n o t UDCOJDIUOD 

on s o1ue cor a l i sllet reef!'~ . 

(Pboto.-F. A . McNeill.) 

strikingly apparent. Also strewn in hap· 
hazard fashion over the sandy flom·s of 
the pools ' ''ere numerous less colourful 
example~ of trepan g or beche-de-mer
sh·ange slug-like relative~ of t he sea-stars 
which quietly gu zzle sand foJ' t he meagre 
Pai·ticles of food imprisoned a mong the 
grains. Their main anatomy appears to 
b~ a sand-choked gu t, and many of them 
WJlJ discard t his when handled and be 
little incommo(led by th e loss. The com-
1~onest was a jet black variety sometimes 
e1ghteen inches in length. In places 
whete the cu1·ved bodies of a number of 
thesP protruded fr om t he overhan ging 
edges of isolated coral growt hs t hey pre
sented a gorgon-hea d effect, heightened by 

tile 1·adially ananged 1·espi.ratory t1·ees 
extn1ded from theil- mouth openings. 
Other ldnds ,.,.e1·e shorter, with knobby 
5>kin.·, some of them ochre-coloure<l ~nd 
some tending towatds black, ovedaid by 
an oily greeillsl1 sheen. Others again were 
e,·er1 invested ''' ith a film of sand except 
for several patches oYer the back where 
1 heil' brown bodies peeped through. 

rPhe trepang we saw in the shallow~ of 
the 1·<.•ef-top we1·e not the kinds , o indus
hiou~l:v collected by lugger cre,vs along 
tl1e length of The G1·eat Banier Reef. 
rrhe~t? C'Ommonly have more robu~t pro-

pol'tions a ud hequent deeper water off 
t he 1·eef edges, wher·e dusky Torres Strait 
island "boys" "skin-dive" for them with 
nothing more than goggles as an aid. 
After gutting, the t hick sun-dried or 
smoked mea t is t raded t o the peoples of 
easte1·n countries, who relish it as a base 
for }l special soup. 

vVe found numerous clam shells, 
qnanti ties of t hem embedded to the level 
of their gaping shells in the dead coral 
bould<'rs an d in other solid part s of the 
reef. They were not the four-foot-long 
giants of parts further t o the north, but 
~mall varieties up to nine inches, whose 
brilliant colours attracted our attention . 
Between the jaws of their gaping valves 
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D e nao isclleN t•r o " ·cllng the " ·uter o:f n 
<'0 r n l l)Ool . 

(Photo.-Frank Hurley.) 

lay silk-like fleshy mantles of many hues, 
overlapping t he shell edges. Through the 
'vater these looked like broad, gay, 
scalloped worms, literally no two alike in 
their colour pattern. In spots there were 
as manv as four and five examples to the 
square ~J'ard. From these it was possible 
to list astounding combinations of colour 
and design, such as royal purple streaked 
,vith thin green lines, brown and ochre 
bands, deep blue blotched with dark green, 
an opalescent ~reen lined at the erlges 
with white and numbers of small bhtck 
~pots. All the shells were securely 
anc·hored. They were the kinds in which 
i he hnhyhood anchoring threads persist 
<lllcl strengthen throughout life. Turn 
o1w of these <'lams over after it is prised 
fr·om ih <) reef an d a big gaping apertnre 
will hP E-~PPn al()ng the hinge l ine of the 
nt 1\'PA. Th is accommodates the tough 

C'Olumu of horny fibres (byssus) which 
acts as the holding organ. This scene, 
on which most or us were gazing for the 
fi rst time, had a truly fascinating effect. 
The Yariety and the abundance of life 
was little ghort of incredible. Everything 
aronnd waR so colourful, and so very con
~picuou~. Bright blue and green swim· 
ming nabs sta1·ted up from their repose 
in a merE;\ inch or two of water at our 
\'C'l'Y fe<:'t. Then with widespread menacing 
1li ppers they darted backwards to the 
overhanging ledge of some patch of dead 
or growing coral. Others, rounded in 
!-<hape and slowet· of motion, paraded 
before us, their scarlet backs spotted with 
porcelain white. Then there were the 
compact little shawl ct·abs, bt·onze-green 
in h ue. with a lacy golden pattern over 
their h:u·k~. These were numerous in 
the pools, seemed to prefer the open, and 
mo,·Nl with lehnn·ely gait. :Nevertheless 
thev wrt·e timid and harmless, for when 
lt ;n~<lled it wa~ their "ont to tuck in 
lt·l.!~ a ncl nip pen; and lie quite inert, as 
if . feigning rlE;\ath. On this coral reef ~he 
u~nalh drab ~tingtay ttibe had a relative 
" ·h irh · ,· i~d with it neighbours in the 
hrigh tne!-is of its C'o1ours. Quite a number 
'n.'t·r sbntled into galvanic action at our 
HJ>J' t·onch-liRh two feet long, orange
vellow on the hnek and spotted with sky 
·hhw. There waR an abundance too of 
otlH.' t· l'\iznble fl sh tt·apped by the t·eceding 
1 i<le itl the ~lt:11low stretches of water. 
The majority of them were of the corl
fi};h fHmily- exmuples two to three pound~ 
in W<'i!.!h t. ;md wol'thy of a place on an:r 
of om: dininrr tables: back home. The 
snrpril4e to nsl:'wns that they could rea?ily 
hE:> C'Hn!.?.ht by hand. It was a comical 
si~ht t<.) sce- t'hem r<neering away throu~~ 
\\'ate!' ~o ~hallow that more than half of 
theil· b<'tCk~ was exposed aboYe the surface. 
Rometi nw~ 1hrv eYen flopped oyer on 
tl1eir sideR n~ they became Yirtually 
Rl 1·nnded at lh<' Pnd of a 11eadlong rush. 
The SJH?rt acle p1'oved to us that. t here is 
no need to ()·o lnmo·rv on a coral 1sle-not 

I"'> ~"'>· 

with a hu ·d0r 1 ikC' this to dtaw upon. 

The t hing~ I have deRcribed m·e but a 
few-a ' 'et·y f<'w- of the mnltitndinous 
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l.aJ',I.:'~· art>a s ut' sun te c·o•·al 
n 't•fs a r e t'uYer~d t,~. "'of 1 
ruhlwr-lil'e g"l'clwt h "' ( 1\ le~·o
na .ria n s). c· lost• J'Ci nti ous ot' t h e• 
trn... stun,· reef lnt ihler,.., A 
hc•mispher e of b ra h1 c·oral j,.; 
ntised a lun·c· i .. s surrounc1i11gs. 
i\ lsn Jlr u m in c n t is a:n c· ;~ant)llC 
of c> J:u n ·with Jl:tirecl s h e lls 
:11-{:t llt' ;nul sh o"'' · iu,l.:' t h e mantl e 

I ' ' in A· h etwc•eu . 
(Ph o t o.- Fra nk Hurl e y . ) 

f<llllla of a ('OJ·al 1·eef. Ti~ int<:>l'PHt i!-i lH'\.eJ· 

ending-. and I ('011ld not lwpe to mu:·dt'l' 
enough wonh.; acl('qna1ely to paild ;l 

pidnt·e wol'thy of tJ1e- ('HSe. ~\H om-' \\'l'i!t>1· 
pnts it. "so abundant is tltP ,.<1l'ivty nnd 
so vaH1' tlte popnlntion, i hat 110 11<1 t m·;.1l ist 
in the wol'ld C"an <·cth1l<>;,?:l.le 1lw fnnti1UI'(-' 
01· appraise ihe woude1· of a <"Oral I'<'Cf 

ali,·e and in fnl'l hloom''. \Ve might lt;-l\'r 
t;lnierl l ong-e1· to feast om· eyes on HO('ll 

<ln endles:;; pm·ncle of new and 111111"11<11 

thing~. But r1t the hn<"k of 0111' mind~ ,,- ~1~ 

tlle comfo1·ting thon~ht of ~ r·;.nef1·ee 
month whicll still la y ahe<1<l of 11s, witl1 
oppm·tnnitieF; ~-nJm·e to exploit the 
pleasm·es <m d reYel ahesh i11 this ne"·. 
fonncl faiJ·yhm<l. rl'he islet had to he 
l'P<tcl!ed <md the c·amp Ri1 e J·econnoitn'cl 
an cl pr·epared hefm·t> niglttfa 11. Ro we 
plodrlerl on, finally to emeq!:e from t h e 
r.onp of the r·oral gr·owths on to a fin t of 
fine Rilt-like s::md. Rodcl~n b11t nn;vielfling. 

. \IH-'<t<l of ns, 110 mor·e tlt<tll lifty ,\'<H{h; 

''"·ay, tlw t·onl'set lwHch ~anus 1·osf' steeply 
1o tlL<l lop of the :-;fntn d, backed by the 
d<:>nsP ~l'l'en folingl.'l of the p isonia forest. 
Alwve our· heads flocks of sea l>ir·ds 
wheei(J<l HJHl h11nked. Looking hH<'k. we 
s;t w ;t thi 11 1 i ue. of fo<Hil w1te1·e the J·i:-;ing 
i·ide w<c1s nm,· l<tpping 0\'er tlw t·eef c1·est. 
B(•yonrl. ihP ot·P;.tn's g-r·<td<liion~ of hlnr 
stJ·et<"IJe(l i o tlu• hol"izon. eaC'h Rhade as 
sh;np ly <l<>fhH'd aH though dr·awn w ith :1 

1·111 er. '1, o lruHhnu·d the dappled pa tte t·n s 
of the J·ref g<lH' the impression of a vaRt 
OJ'Il<liE' m<~p. it~ hnes <'hanging gTCHlnnlly 
i11 the slHnting- ntys of the afternoon :::;nn. 
l•~ill<1lly tm·ning ou1· bark on t he scene. 
"-<.~ monntefl the strand and moYerl on to 
tlw next phase of om· advennue-the 
il1\·estiga tion of th<> frntn r·eR a n <l the fauna 
of the ('01'<11 islet it~elf. R nt t ha t is 
rUlotheJ· stm·,v ::-1nd wi ll have to wait for 
<lllotheJ· time. 
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Some Butterflies of Australia and the 
Pacific 

The Birdwing Butterflies-If, and Swallowtails-1 
By A. MUSGRAVE 

:::WlfOJ!;:" BICRG l A· IHIW \\ ' 1 :"<::-i. 

1n the genU!-: S dwe1tbrr_g ia. Pn geu
~ted1er, do~ely r e1at<"<l t o Ornitl10pte'ro J 
\n' h<J ,.e an al';semhlage oE fotms L"€'Stl"i<.:ted 
to i he muiuland of New Gninea , ' 'Vajgen 
and f'e1·anJ. l n t hi s genns the sex-ln·ancl 
is wnnti11g on t he wings of the males, but 
;1 ~<:ent-folcl, black im:: ide. is present on 
the hindwlng. The males at·e black an<l 
tnetalli c-gt-een, wi1h hnge <Ht'Hs of golclen 
scales 011 the h 1n<lwiJig~. rr he femaleR 
have whitr spot~ b<.'1 ween 1hP Yeins on t h e 
fol'ewing. ,,·hiJC' vejns 2-() of the hin<lwiug 
<u·e J1:ntly c·lothe<l 'Yith whitish ~cnJe~ and 
arc n~unl ly not mnrginP<l ,yjjh chn·k 
ln·own. 

S c·hu(• u lu! r·,:;in J,:.'et li :~th s UJtrt- ruus. tn nl~. ' l ' h is 
buttcrll)' m e:asurt-s th·t• :tncl :t l an If ht<'h <•s 
lte•ross t lat' clutsJirt·;acl 'vin~s. ll'iusch hnfe n. 

No.•w G u h at•a. 

'l ' l11·ee !-ipec- i cs-gtonps HL"I.:' l"<:'(·ogllized-
8. fJ((j'fldisf'O, N. 1if71011118, <lll<l N. fJOfi.af ll. 
1'1tt• fi1·st of 1h ese. 8 . JH!t)'OCl i sea 
H1<tudiJJg;t'I'. ot·<·nJ·~ in tll<' l'ormt->1· Oermnu 
Xc•w Oni1wa ( Jl and<lied 'rf' n 110J·y) <IIHl i ~ 
repn·~ented hy iwo di Htinci l'ormR in 
Dutd1 :\c•w H11iuea. c;,·onpe(l wi1h ii i :-; 
N. JIIITidiou(l/is lto1hsthild , al:-;o l'1·om 7\(-'w 
(; 11 i Jl (';t (tJI( I l't']>l"('SPil j t1d h.r 1 \\'() ro !'IllS. 

T11 tlw~P tJ(>;Ln tifnl tailt•d HiL·dwillg;s, the 
ILiiJ(l\\' illg of the• mal e i~ .·m;lll. the outer 
mat·gin i s ~l 1 ·ai gh1 nn<l \'Pin :2 i s 1aile><l 
(110t vein -1. <1:-: in lntt-> Pnpi li o~). The 
<liscal spoj s. wlli<-11 nrr pt·P~ent i11 the 
other two ~p<•<·ir(·~-gToups, ;.lJ·C> W;ln t·ing . 

In tlw ~ecowl gt·oup ;lt·t• 8 . titltOIItf.·, S. 
cl!inta.rru <llld 8. rotlu;r-/l.ifdi. the first 
fo1·m l·ept·esen1Ptl by 8. tithoult-" cle IIaan, 
Fmm Xf'\\" <Jni11 €'::1. with 11u·pp !'.;nh~peciPs, 

1wo ft·om X <.lw (;nin PH awl one fl·om 
'Y<lig('ll. .\ ~~ot'i<l1t)<l wijiJ tl1is sprties i~ 
N. r·liinl((rnt Hot l1 sdtild. anoiiler :-;pede~ 
fi , -~ t ('() 11 r<·1 e<l hy . \. R ~r rek 11<:-HI' the 
ll('<HI or Ill<' . \J·oa Hi\'PI', );pw Oniue3. Iu 
111<' g-old<'JI ·gTt't'l l anti l>lnc·k males t he 

~dto('llht· a·~· i :a ,:.·oH:tth. f~mah·. 1lt•asnn·s 
n t•a rl ,. ,.,.,.,... i uc1a t>s :acrn><s Hat- uutSJirt•:td 

winJ,:.·s. I~nk Fnk. Outda '''"' (; niut>n. 

hiJLdwiJlg:-; ht'<H l.>latk tlisl'<ll ~pois 011 

ll]I]H'J· l1lld lllHk1· siclPs ( ;~s in I ht• o1llC'l' 
I wo FoJ·m s) <tnd 1 he ahtlonwn i~ y~llow, 
\\' i llt 1·ough hcli 1·s on thP undt•J· sidp Hllll 

\\'i 1!1 hl<l<'k spot:s n 1 111 <' si d vs. .1 m·d;1!1 h<1s 
poin!Pd on I: "'l'ht• fl'lll;r I<• is l"Plll;ll'l~nhlt• 
l1l'l'ol·<• n il olhet· PHpil ios 'i ll that the 
L·ongiL -II;liJ·C'd :thdonw11 is t·inl.!'<'d wilb 
hi;H·k." 'l'll1• l'PIIl;tlt• ol' N. r~J//i:•whi/d i 
K l' lll ' ick . l'nmt iht> .\t·l'ak .\ l oHttl:lill:-.. 
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~t·hu t·n ht·r;:: i a 1111 rad i:-wn S t ,.:.01°. ~ f' n · ( ..; uine ;e. 
")1:11.-. Ft>rtc'\\ in J,:."s l •lat•k " oiTh ,.:.ou l den-J,:.'l" t't'U 
:< l ritu·s; t h e h iud n oi n J,:."s ,.:.oulclt•u . ''oiC h jo!' r t>l' ll 
and b l:tt•k- stri tu·d nt ar,:;in::>. 'l'h t• bod , o, UIIJI C J' , 
r('st•tn hl cs th nt o1° O r n i t h n a• tt>l':t t•rian1us 

l H>seid o n U llu l . 

Hult'lt ~ew Ouinen . 1hen mil~nO\\'ll to 
,JOJ·dan. a1!';o ha~ thi !": <·hnr<1 Ct(-' loi~tic· o A s 
both ~}W(·ie~ on·m· nt lligh Hltitll<l er-;, what 
~Ief'k h<\H w1·ii1Pn ill 1·eg:ud t o ('hi m aer-a 
might apply rqw1lly w<.> ll t o ro thsf'h ildi) 
nameJy. ~<t hr female ha:-; n ha il·y hucly. 
]ll'Oh<lbly be(·f1n l'P of t he bltPlt ~f' ('Olcl of 
tiiP lllOllllt:Ji 11 ~ I ll \\'h ith :-:h p 11<1 !': hP!' 
hn l1i 1<1 t''. 

Tlte thitod ~1·onp. l·ep1°Pse11t Pd by S . 
!Joliat h Oht-' totlnH· , l'Hllg"f'H 1'1·om ( ' Pl'<llll in 
the we~d 1 Jnoon~h \Y<1 i g;r u an'l ): ew 
t:ui1wa to Goo<lenong-h l~ l nnd. D'En1T e
<oa5:tennx ( honp. a 11<l Hi X ~mh :-; pt•('it>~ O('<.:Ul' 
at ntl·iou:-; p latl:':-i tln·ou g honi it~ nmge. 
The he!:it known , N. guliatll -""JJI 'C m ns 
lWbrt·, i~ found in the fm·Hwt· Ue1·nwn 
\ e,,· OninP<I. A m HI P hom K;llP , in t he 
mounta ins 11em· [1'in:-;eh lw 1'<>11. ;uHI two 
femal e~ ft·om " U e1om<tn );pw (1nill<'<l'', <n·e 
in 1he ~rn~enm (·oll l-' t·1iono 111 t lw mal e 
gol iath t hP n•in s m1d 1Jh1ck dis<·a l Hpots 
of th(;' nppet· sid e of thP lt i ndwi11~ m·e 

. p;ntly <'O\'f'loed wi t h g'l'eell ~ntl es. whilP 
on 11w 111Hle1° sitle i hP n• i11 s ;11111 ~potR a1·e, 
fo1° t lt t> moxt pn t·i, b lack. 

'J' LW<:O~OP'.Il'liJRA-BIRDWIKGS. 

Tlw ~enn~ 1'ro,qonoptera was cl efined by 
Hippono i 11 1889 in ld s 1 cones On1ith
optrront 111. r t in <'l1 t<l e~ t hose B il'(lwiugs 
i11 '' lt i<'h t la• st-' X<:"H c:~1·e bla('k with seven 
1\'C•dgp.lik(• ~]H~1 ~ ol' metn l1 k ·g'l'f'(ll1 ~wales 
011 t hP vPi 11 ~ of 11H· fo 1·e ,,· ings , whiell m·e 
lo11g llt td <Hotli Piy ,lng-led owing 1-o i he ve1·y 
l()ng m shtl 111<1 t·g i 11 <llld t ht> Hhm·t anal 
111a I'J .. d 11. ' I' ltc• 1t i 11 d w in g-H ( i 11 lw 1 11 :-;exe~) 

<HP :--ma ll wi111 <I ~111<1 11 cf' l l. Th e sides of 
t hr 111 0 I'<cl X. tl w p 1·ouotu m on t he upper 
xidt-' , a nd t he o<:c ipnt <He 1·e<l o T he nh<lom 
ill<ll ln<llog in in t he m <l le is fol d ed on:' l' 10 
fnnn H f.;h01ot ~<.:f'nt p ou cl1. 

Zem w 1· poin t:-- on t t hat t h ix genns 
" xlwwx <l ixi in et affiniti('s to 'l'ro idcs and 
n ot t o 1he oih «:> 1° 'g-1oeen a n d l>h tt k' gnmp:". 
'Phi s 1·esem hlnn cE> ix bOJ·ue oui by the 
<l}IJ>P<IIo<ln <·e of the \\'hi tP m~nklngs on 
t h P u n d E:>1· sid e, the a11gnla1° g1·eeu spots on 
1he l'<)loewjJJ gH ( deL·i,·ctl from wh itish 
~tJ-ea k~ of 1 he 'l'ruid,es-ty pe) , awl the 
xtJ·u <"tlll·e of 1 he lll<l le ~cent fold which 
contains <1 fluffy :-;ubsta u c:e, :-;pe(·i alized 
x<:ale~ ea Ll e<l an<hoconla t G 1·eek . an er , 
male; lcon ia , <lm;tJ 0 '£b ey lack , however , 
t he gol<.len S('Hles of 'l'ro ide.~ . 

' l ' t·o,:,·ono t•1t·ra b r o o ki u na. 1nnJe. ille n s ure s 
s i x ill (•h(•s H4' l'oss t h t' , ., ·injo!'s. Born e o. 

Two f.\]W<·i e.- <11"€' J·ecOI·defl- T. brookircna 
\Vallace. hom 8m·a wa k Bol'neo, and 
t ln·ee snh~pr<oi C's h om th e ) [a lay l'enin
snla , :X.Eo ~lll11r1 tn1 ~n<l Xntnn a Island ~ . 
;;~ml 'f 'o troja nu Str11Hl inge1°. whic-h is 
1·e:-;hide1l t o P<lhnnm. [n t hi!-; h1st -named 
xpec·i<->s thr g-t·<-'e n hand on the hindwing 
i s pl at ed on i~id <-' the cell , 110t O \ 'E' l ' 1t as 
in hnwkittJHto 

'J' l{Ol lll'J!-l- B IIW\Y l ~U ~. 

The ~-e n ns 'l 'roides IInbnel' iH the 
l<ngel:St of all tlt e g l-'Hent in n n mber of 
<'Ol Ol.n -fm·m s, :0enueL· l'et ogH izinp: three 
m;-tjor s peei ex-gHmps au tl mmty ~nb
sper ie:-;0 Th eii-;p Binlw i Hg~ at·e bla ('k antl 
yell<H,.: th E' lllil le hinth\·ill g is wmally 
fm·nixhPd with gol <l e11 s ("a le:-; on t ht-' <li~c 

<llHl 1><1 l't of 11w <'el I an<l i r-; pl'o,·id etl \dth 
<1 scen t fold 1illecl with whitish fluff. The 
female ha~ wh He :-;h-i pes <l long the Yeins 
of t hP l'moewing. These Bil·tlwing:-; range 
l't·om l n<li a to ~ew U ninen. Only one 
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I ' rul tft•, "h l<tta,:.·u ~uu•·nl at U~< tHlliUCnsi~":, Jll :lle. 
Ht•a .. u•·•·' ftll l l' and 11 h ull' ilu•ltt•s :u·russ the 
\\lnl!.'· ' " '' ' tht• s ••••ut l'ulll ur s••••ul tanu t· h 

1111 h i nd\\ i n ,:.. !".\\ . Uutd1 '''" (; nine·:•· 

1'111'111 (1('('111'~ . ltO\\'('\' l'l'. ill tilt• P:ljiiJ;lll 
l't•gi cHI. II:IIIH•I.\. '/'. (}/J!tJII.fiOIIIttt·Jflt!llls, 

\\ llicl t Ho11tst'ltild l1;1~ I'('Uill'dPcl c-ls <I clis
t i uc ·t "I wcic·:-.. hut \\ l1 it'lt ·.J tn·dnn lt;ls cnn 
... iclt•t'f'd ..... (1111,\ il l'ill'(' or'/'. ""'('//(/, %:t•IJJI('J' 
tJ·c•at-.. it il:-. il sllflsp<•cipsgl·olt)l or jlJp 
lu lt l ift "JIPc·it•:-. gJ·o up. '/'. oblull.l/0· 
l lllft·n / o//ls (;()('~(' I'HIIgt•s I'I'Oill ~('\\' 

(;uint•:t \\f'sl\\;IJ·ds lo ('~• •·ani :lllcl Hunt; 
'/'. t1, JHifJIIt 11sis \\';tllil<'<' 1~ till' ~ t'W 

(; 11 i IJ(';I 1111'111. 
\ c·1·.' illf('l'l'slillg C'OJtclllsinn:-. <11'1' ai'J'i\t•d 

<11 ''-" Zt'lllll'l' 011 'tlw di s pPrs;ll nnd PYoln 
lion of 'l'roidts :ll tcl ils :tlliE>s in t·rhllion 
I 11 I !11• gl'olngit':tl I lis( Ill'\' or t IH' lndo
l ':ljt\1:111 ' :tl·t·il · in " · hil'lt i lt <•y O<'t'lll', 111111 
:tll<'lllion is diJ·c•c·(pd to llis p;J[WJ·. 

s\\' .\1.1.11\\'T,\li.S. 

In t hc• )11'1'\' iol ls s<'<·l ion \\'P <·O JJsi<lt'l'f:'ll 
tltP .\ J·i-.toloc·hia l'np il ios. IH•1 1PJ· known Hl'; 

tltP l~ i1 ·clwings. ln11 IH'I'on• p;tssin~ 011 to 
tl11• l'llltl'cl l 'apilios \\'P lll <1,Y lil·s1 <·onsicle t· 
11111"1' :--\ \\;t) )ow tnil s or 1h<• Jtr•('/or·p:l'Ollp. 
Tlu•"<' 't't'lll to l11• a ruo n thiP q11<1111ity , 
lt<t\ i ug IH•t•tl pl:t<·<'cl l•y .J o1·dH 11 :1 111ong the 
J;ir·d" iuu... nucl ~~~ F. lhyk. I,(•pid· 

1JfdUtlllllll ( ' u/IIIO!JIIS. 1':11'1' :l/, J!):l() , 
:1111o11g till' I I' ll <' l':t pi I ios. 

l11 till• /111'/()/':,.!l'OIIJI \\1' lt;J\(' (I 1111lllhl'l' 

nl "l"•c· jp..., :111d " llh:->JII't'i c•s wit lt ot· withont 
1 ; ti J..., . :t 11 d . i 11 1 lt 0 SI' f Cl 1'111 s \\ j 1 h 0 111 ll l-W( •tJt 
lc·ld . lltc · ltillcl ltlal';.!ill or lh<· llillcl\\'illg is 
''" ''''"d do" 11" :tJ·dH i 11 I HI! h s<·xt•s. 'rtH•s <• 
l•lltll't ·ll il' ... 1.111gt· f1 ·o llt l11di ;1 to tltc• l':t <'i lic
l ... l: ttlll l'. itwludiug .\u :-: (J·nlia . Ill thiH 
J.:l '"lll' i"' /'" l'''u' fJlll.'fdunt.'< Li un {•, wlw"c 
1.11\ ll f', li J, ,. llto •· ol lltt' Bit·dwin~s, l'<•t•cl 

' l ' rn i tlt•"' uhltt.II J,:. IIIIIH< ' IIIaiiiS JIIIJIII £' 11 !< h ,, f(•auale 
\l t'IIN III'I'"' h\t' 111111 ( hl' t.'<'-I JII:Ir h•r illt' lll•~ 

llt'I' CISS \\ iu,:.,.., ~. \\ , J)llft •h ' t> n ( ; llillt•:l, • 

011 I J'i ... ;JiJ!tJ(·/tl.tl. ' l' ltl. 111 1 'I s s\\·; 0\\. <1 I Cll'('lll's 
il.l \ ' itl·iot~s gnisPS ill lit<• .\Jo)IJC T;t~. [1 iJJillil. 

:\<'\\' ll l·ltilill :tlld 1111' :--;olo lltoll l sl<lltcls 
11 i.,_ l'I'JII'C'Sl'llll'cl ill .\nsll·:tli;l ))y <I -.;ub: 
sJH'l'it•s. /'. jHJI.fldOJ'Ifs '1"' ' '' 1/.~luudir·/ls 
Holllsdtilcl. tl11• l{<'cl hoclit•d :--\\\·;JIIowtnil. 
I )J·. \\ ' :t lt•l'ltolls<• has s hown t hnt i1 is 
<'Olllllloll on tit<' islilllcls of 'l'ol'l'<.'s Stl·;tit 
<lllcl oc·<·n• ·~ l · ;tJ·p[~· :llong tl1c• p;Jst t ·o;l~t of 
• \ 11:-:t t·:tl i;t 1 o I llgll;llll. 'l' ltt> lual<• is hlal'k 
011 tIll' 11 pp<•l ·siciP wi I 11 wh i tf' s11'Pilks 
I'XIl'ltclill!.! t'1·om tltP c·pll to tlw OIII PI' 
lll<tl·gin t lt•J·nH•Itl nJ' tltp fon'\\'illg. whill' 
on t ltt' ltilld\\ i11g tllt'l't' :11'1' \\' ltitP spots in 
;t ttd ht•yollcl t ltl' <·I'll <llld :t s('l·i••:-: of I'C'd 
~pots llP:tl· 11H• lll :tt ·gi 11. Tll<• nlld<•t·sidP 
I'('S('llliJI I•s ( ltt• lljlJIC'I'~icJt•, j hOll!!h 1JH• t·Pcl 
spot s or 1 IJp lt j 11 tl Wi 11" ;t 1'1' I lW I'(' pro· 
ltOlll l<'<'cl. 'l'ltP fc•m:IIP is simii;H· to the 
lll<tll' . t ltoug lt t IH• spots lll <l,Y bt> lc-u·g<'l' ;uul 
I liP lt'I'III('IJ o f t lt<' rol'l'\\' illg lllOI'I' c·OJt\'I'X. 
'I'IH• 1:!1·\it is ~:tid lo I'PsP;II hiP th P );JI'Y<l 
o r ( 'rr·s:·d d tl ('/'( s:..:ida 1-'ahr.. being 

'l ' h •· IC t•tl - hutll t• tl !o-\\llllot\\ lull , l'aqtlllu I"' I ~
tltll' ll ' IJII I ' I ' II '< l ll lltfft• lf"' Jt ut Jt ,••IJIJcJ , l),.rul t'' 

a .. tuutl, .. ........... .......... . 
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Unr-U~·ing m o th, A l <•hJis n~·n thyrsus (nb ove), 
m im i<'kt•cl b :'l' t h t' ~"ntll owtnil hu tterft y, 
1":q1iliu l :t~l:tize i (he l ••w ). !'huw ing UlllH~r 

snrfa<'es of s 11ecime n s. 
( P hoto.-A. Musgrave.) 

l11·owuish·hltH.:k with 1·etl , ye11ow or brown 
spines Oil <:C J·tain ~egmell1l-<. Tlw pupa is 
pale lJJ·o"·n with fou1· pai1·8 of dOJ·sallobes 
011 the abdomen. 

l<' Ll;'l'hJD l'.H'lLIOH. 

Thel'e seem s to l>e no ambiguity al>out 
the posit ion of sed ions B and 0 of Dr. 
K .. J orclan. p1·e,·iously m e11tioned. in the 
genns Papilio) the in1e Swallowtail 
bnt1C'l'f1ics. Section B , th e l~lu te<l Papilios, 
eontain~ u numl>e1· of speciex·gl'oups in 
which , in both srxe~, the abdominal 
tmu·giu of the hindwiug ix n11·ved clown· 
w~n<ls 1 o f01·m H fluted gJ'OO\'C. The1·e is 
uo sc·eut-01·g;;m in i lif' hindwing of the 
males as in t he .. \l'ixtolo<·h in P apilio8 and 
th<' trne Bwnllowtails. rrh e ~ub<:osta an d 
J·aclius ,·eins (Yeins 1:! and 11 ) of t he 
for<•win~ <ll't' not joi11t•d, bnt continue 
s1 t·aight lo the <·ostal m;u·gin. Young 
lana<· J·es<'lllblc l>il'd · cl ropping~, and arc 
Jll'Oridt•d with s pitl CS whitll may <lis
:IJI)H'H 1· la I t•r. rl'lw p11 p;ll' mm ally h<tYe 
I h1• IIP:td pi'Oio11g·pd i 11 to t wo hoJ·lJs a utl 
I lt1• t ltot·aci<- lioJ·n i 11 Ill os( specie:-; i:-; l')horl. 

IJ 

l ht,·-n~· i nJ: moth, .\lcidi ~~< :tJ,t"ath yrsns (n bo, ·e), 
m l m h •kNl h :-· t h e.• ~wu llowtnil butterfl y, 
P II Ji ill o l a~l aizt•i ( lw low). S h •n,; u g tli:ff"r-

""4'es in t h e u u tler s urfnces. 
(Photo.-A. )lusgrave.) 

1'h ix sed ion has b<>en divided by J orclan 
into: 1, t hose unttcdlies whi ch are mimics 
or 1 hllla.ids and othel' Lepi<loptera; 2, non
m i nwt ie fo1·lll s a1 JHl mimics of Aristolochia 
Pnpil io8; 3, the Uloss Papilios. Only 
se<"tion 1 is here dealt with. 

1. M imics of JJwwids and Other 
U uti erfi ic.s.-Of the fhe groups included 
II(.~ J·e , three a 1·e chiefly Indo-)!alayan and 
do 11ot con<:en1 118; the othe1· two are the 
la,qlai:::;·ei- antl anactu~-groups. 

r l1 the laglaize i·gl·oup aJ•e two species: 
J>. lagla izei Depuiset, and P. toboroi 
Hibbe. P. lctglaizei occurs in the .. \.ru 
lxlalltl:-., 'Ya igeu and .Xew Ouinea gener· 
al1y. and mimic. the Day-flying )loth, 
. I h·idi~ agathyrsus Kirs<:h. a member of 
t he family Vraniidae. J>apilio tobm·oi i s 
lu rge1· than P. luglcl'izei ; it occurs a t 
nougn inrille, Solomon I ~bmds, whel'C the 
Day-fly ing moths Alcidis lato11a Drucc 
;tll(l I . riblwi Pagf'lll_:;letltcL', which, a :-; Dr. 
. \. :-:;<'i1z points out , Hl'l' ximihu in appt•c.n· 
<liH'l', ;ne al ·o I onncl. 



'J'h,• l>in~o:~· !' ·wnlle~wt ail, J'' :qlilio :u u ac tn s. n 
utiuur l it'"'( o r ('it r n s. ('ummun in t h f' !o'ylhlt''' 

distric•t. 
( Ph o t o .- A. MUSf:;"l'an' .) 

In 1 hP (IJWdl(s- ~t·onp •~ /'. rnwd /18 

:\l;t('lr;t~· - tlw Dingy Rwnllowtnil, a sp<'<'ies 
wi1h a \\'l!lr t·anl]:t' )n Easi<~J·n .\n ~h<lli<l 

fi'Olll Knnmdn. Qnren~ln1Hl, io \ 'ic1 oria. 
I ))·, \YtttC'I'llOllS(' has stat<><l: 11li i s 011(' or 
Ill<' ( wo . \ ns1 t·nli;m spc>c·i('~ of l'aJJilio 111;11 
l1;1:-- 110 !'lost> nlly in Xew Uuint'<l." 'rh<• 
ndnlt bultPI'fly i s bln<'l\: with t1 set·ies or 
whiiP spots on ilw fot'P\\·ing. \\·ltil(, 011 the 
l1indwiug n whii<-' ;lt·en O<·<·m·s in and 
:t 1·otmd tlw ('C'Il, h<•yoll(l wh idt is n sct·ips 
!d'lJhtP ;111d clnll t·t•<l spots. Th<• lltHl("t·sidl' 
J·c•s(•Juhlps illl' nppC'l'Si<h•. ThP spxps <11'(' 
...,jmilHI' i11 <·olon1· pniien1. 'l'he ]>Hl<,·ycllow 
Pgg is ';tlmos1 sph <-'t·ienl nud 1;1 i<l si ngl<.' on 
lhP roodplan1. The lnn·n when fully 
gt·0\\' 11 ix hhH'·hla('k \\' iilt three I'OWS Of 

.\lt:. ( ' . Jl. JI .\ .\IILTO~. of ~fOJ'g'Hilhlll'Y· 
'i: t .\I :1 J'P<•II;~. JH'ill' ( '<1 it·n~. nod h Qnt' <'n:-:-
1; Il l d . \\ I' i t (. :-: (' n I () g i s I i (.<I 11 y () f '1, I I I•; J r r s 1·: I . ;\ 1 

\I \ (. \%" t:. \\' 11 id I 11 (' h;) :-; 1'('('('1\ t I y 1'('('(' i \'{'<1 
; l lld \\ J1 i<· l1 liP ('OIIHid<'l'~ '';t Jn ;-1~ fer•p i<'('(' ill 
d <"·•i :.!l t nnd d(ltnil''. 11 <> poi11h~ out. 
:IJ II 'IIJIII' 11f t IJt• <11'1 i1·Jc• ''NOIIH' rlui(C'1'fliPs 

, ,f .\n ··d J·;Jii:t :111d IIH• l'n ('ili<-'', lh:tl l1c• 
JW I'I" nt J: tll .' kiH' \\ .\ . N. Jlt•c•k ;lltd nhw fh<· 
l:tl" l.11 1d Hnlll:..; <·llild of ' l'1·iug J':nk . 
\ l 11 "ll l tt, J·; ng l:tlld. fo1· wiiOill .\ I <'<'k 

• oll c•t' l"d i 11~1'1 ' t ...: , l1i I'd !' :tlld olllt·r n:lltll':ll 

.\Lu :~1, l!H:;. 

OI'HIIg'<'·)' <' llo"· :-;pol r..; anuug<'d along the 
bnck nud sitlp:;.;; HJHl is p•·orided with :;;hot·t 
spitl(' s. 'l'lw l:cl i'V<IC' JllHY ht' a mino1· pest 
in <·i tnu~ ordl<u·cls, \\'h{'l'C t IIP:V feed on the 
Joliag;<'. l11 tiH• wild ~-;tatP tiH•y han• bf:'en 
1·<'<'o1·d<:'d fN•<l i ug on the i nd igenom; 'Vil<l 
r.~ i lll('. \\ ' i 1 d 0 nn q.{<', and Pi JJg<'t' Lime. 
The pup<l so111ewh;11 l'(•semhles i hat of the 
Or<'h;n·<l Bllii<•J'I-Jy, 1'. acgr·u:s ({egcu.~ Don., 
hn1 is ~Jll<IIIP m· <11HI 111 01·<>. et·('<.:f. and the 
ho1·us a t·t• llol so W<'ll d<•,·elopc(l. It may 
I)HRX f1·om <'gg IO <tdnJ t in ClUOUt two 
n wtt11t:-; dt11·ing IIH~ sl tllllll<'t·. but, in f;lOnth
t'l'll lniitmles. iltose cateq>illa1·s that 
pnpa I e <lm·i ng t l1e an tumn may over
" · inter ill i htl pupal stHg<'. 

rrhi :-.; bntfediy ill ill)j)CHI'<lllCC resembles 
the Oln~>'s\\'inp;, . 1<-rur>a aJI([J'OJnacha, a 
sntctllt'l' speeies <lProi<l of t'Pd ~'POts, aud 
mny nlxo be t<1ken 1'01·1lw mnlr of the Big 
<1l'Ntsy. C'rcssidll c·J'r' ssida, a s pecies with 
<1 11'<1 II SJlil 1'('11 f fOl'C\\'lllg'. whi ch OCCUl'S 
('Ollllllonly in (luecnsl:.HH.l. 

'l'ht• Dht~·,· ~wulln wtllil , P:q•lll u u n nt•tus. 
S het\l' i iiK lur,·u un ftHHitl l n n C. 

(Photo.-,\ . i\1UX~I':l\'t•.) 

lti:'·;loJ ·_r sp<'<'illH'lls ill :'\('\\' <:nin~n nnd 
nclj:1 <'<' Ill ixlnnds. 1 I r ;tlso knPw. and 
l•·n,·PIIc•d willt. 11. Elg1H't' in nnl'lh 
Qut>c•nslnnd. ;tud Ewil \Ypiskt• in ll ;nntii 
nnd t l11·otqJ;h l•'iji. 'I'IH' last nflml'cl wa~ 
\\'<'Il -k llll\\'11 ;ts :t !'oiiPI'I m· in 11111 '1 h (~ll<'t'll~ 

l;tlld illld lnlt>1' in :\<>w <llliiH'll. cllll'ill)! thl' 
Yti;JI·s I KHK I!)()(). ~ 11'. 11 illll i It on \isi 1 c•d 
'xt•w (luitH•a ltiut~Plf'. ''*<• thn~ hnn' :t link 
\\'i ( l1 I ht• pax I. ;Il-l llltlsl nf I ht•st' iust•!·l 
t'!diP<·fni' .S, \\'IIOSt' 11:111\t'S ill 't' "t•l}l,lltl\\'11 
n 111011g 11:1 ltll';t I is I ~ . n l 't' 11<1\\ dt•:td 


