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• OUR FRONT COVER. The Long Spined Thorny Oyster, Spondyl1tS victo?"'iae Sowerby, is one 
of the most graceful members of a family containing a number of very handsome shells. This 
particular specimen came from Moreton Bay, Queensland, but the species occurs in other northern 
Australian localities, particularly along the Great Barrier Reef. It is a bivalve shell which, like 
other members of the family, attaches itself firmly by its lower valve at the hinge-line to a small 
piece of rock, dead coral or other marine growth. Specimens are usually obtained by dredging. 

Thorny Oysters, which are not related t o true oysters, were lmown by name and greatly 
admired by early Greeks long before most shell families had been discovered. Their shape is 
sometimes very distorted because they grow in a crowded manner, often on one another. 

The largest and most brilliantly coloured Thorny Oysters come from California and the West 
Indies, where, attached to coral rock, they are brought up from depths of 15- 18 fathoms. Some 
of these are exhibited in the Concho~ogical Gallery of this Museum. 
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FOJ"DiilD ROCKS NEAR BLUEPOOL, BERl\fA(';UT, NI•~W !OOU'I'H " ' A.LES. 
Photo.- Elizabeth C. Pope. 

O n Clt (' South Coast of New South " ' ;ll'"·s, for :a distnnce of H;o miles, t h ere outcrops a 
well-defined h e lt of altered sedi:ments of con s icll:'rnble nge . T h ese rock~; cnn be traced 
fn irly continuous ly front 'l'ermeil, b etw een U ll aclulln nnd Dnte mnn's Bay, right to the 
bord e r ·wh e r e they JUl iSS Into north-enstern V ictorin . Between D e rrnngui and Tathra they 
O<'<'Ur on the coast line . 

'l' h e nge of these rocks is uncertain , but in t h e last-naml:'d locality at least, they are 
eith er Cnmbrinn or Ordo,·i c ian. '\Vlten detlosited bnck in the mis t s of geological antiquity 
they <'Onsisted of t h e conuno u sedime n ts. sandston es and sh:ales. S ince these fnr-o:ff times 
they have b een s ubjected to two series of orogeni c (mountniu building) mo,•ements w hich 
hnve caused considernbJe alteration in the ir nature and struNure. One res ult of these 
Juo, ·e m ents hns b een to alte r b y the agencies o( b ent nnd pre .'lsure the original sandston es 
nnd s h ales into t h e m e tamorphic rock.os, slate, quartzite, phy lllte nnd schist. Also the 
tre mendous Jtressure iJn·ohTed has cau sed intC'u sc foltlin~ of this originally l evel b e dded 
sedim eutnry s eries. 

T his llhotogrnph of these aJ.tcient foldect rocks was take n nC'nr Dlue Pool, Dermagui, 
looking north. H e r e the m etamorphis m has been n Jlttle l ess severe, becnuse the rock 
still r e tains some of its original s andy c hnrn c ter. Snt•h a fold e d rock lend s itself to t h e 
formntfon of numerous crevices and ca' ' itfes by the act Ion of mnrlne weathering. These 
for•n ndmirnble s Jae l ters for many kinds of sea c r en tnres nnd h e n ce the locality is a good 
4!ollectin g groun1l for t h e marine z·oolog1st. 
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·The Museum 

ED UCA.TIOS which uses eyes and 
ears and the touch 5\enses and makes 
close contact with subject material 

t·eaps efficiency in the learning process. 
'reaching must avoid ihe abstract in build­
ing the chHd's stol'e of concepts. 

Museums contain great untapped foun­
tains of wealth. These are a source of 
constant enthusiasm to the enterpri sing 
educationist , but without some marshal­
ling and organizat ion , t he museum may 
be a maze and a chaos to the unjnit iated. 

Recently there has been attached to t lw 
Australian )1usenm an education officer. 
'!'his officer, a teacher with a scienti fi e 
training, has as his special task the 
furtherance of a R<:heme which use!-l 
museum facilities for a child education 
plan. The school tearher draws up a pro­
gramme for the term mHl seeks assistance 
from the museum where conelation means 

. benefit to the child. Discussions b(ltwe<>n 
teacher and education officer lead to the 
planning of a !.;<:hcmc of work, supply of 
information, loan of materials, visit8 by 
the education officct· to the school and, on 
occasions, a visit of the ch1 ss group to th<> 
museum. The1·e is follow-up work and the 
education officer keeps in touch with the 
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in Teaching 
sthools and may gi,·e further assistance, 
~yadually becoming known to teacher and 
pupil as guide, philo~ophet· and fl'iend. 
'l'he museum is no longer the unfathom­
n bl e sa crosan et. 

In eonelating with i h<' ~dwol curricu­
lum, museum work may act as an opener 
to the study of a 1'4])<'Cial project, as a 
stimulator duriug the p1·ogress of the 
wol'l~ , as a clarifying medium for some 
particulat· feature, or as a ~nmmar:v of t he 
actiYity. Often it scr,·e~ on more than one 
oC these counts, often in still other direc­
tions; at all times there is a new approach 
io the subject-matter in par·allel with the 
teacher's wo1·k. 'l'h<' outsta nding educa­
t ive factor is that the demand comes from 
the teacher who knows thP reqnh'ements 
of the child and the taRk iu hand. The 
breadth of the scheme iR as great as the 
facilities of the mm~enm will permit or the 
d<>matuls of the <'hild's <>rlncation will 
t eqnire in the future-always the progress 
of the child stands a~ the keystone. 

Efficiency and con fnct with n maximum 
uumber of child1·en require the climina­
l iou of travelling t ime for the child and 
the rapid movement of the "h<welling 
museum'' from R<'hool 1o school. 
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T h e sht'l'rlN.~'s l iUJJ t remo,~iug t) il es fro m l h l' h o nm n t•:tr !'inn and Pi;:;s Rel·f, 
Port .l:u·l :son. ' J'o t h e r i g h t o t' t h e bcnt•t•n four u t' 1h t> d u h•hi u:o. " h i(•h formf.'T ly 

NUJIIIOrted t he IH'CS lll l l )" he I•H'(' JI , 
Photo.-"F:. C. Pope. 

Denizens of the Boom Piles 
A Little Known Marine Communit y 

By ELIZAB ETH C. POPE 

DrR f~(} the W ell' the fel'l'\ h·ayellet· 
to and f1·om ) lanly regnlady p<lK cd 

through a mo,·a blr gate in the boom 
defen<·e whi<·h ha<l been ph1ced ac1·o~ the 
mouth of the main arm of S:rdney· har-
bour Port t1ad\:SOlt. • • 

If thel'le }HlFi~C'IJgers followed officinl 
instJ-ne1 iom.;, t hey ~n i<l nothing allout the 
boom to nnyoue- in fact pretend~d it 
wasn't thet·e nl Hll. Jn this way, it "vn~ 
hoped th<ll 11w Pll('lll\' would not le;nn ol' 
its rn·es<'uce. Hni 1;0 amount of official 
mandate~ <·ould ~top the!o\e traYellets from 
thinking about the hoom that cau~ed them 
o much de lay and htconYenience. a1Hl 

!'iome of them mn~t. 110 doubt. lHl\<' won­
dered what . ea <Teatllt'e~ if anY. 0'1·ew on 
these piles and nets. ' · :--

Keen b1·eam Iisher·men didn't wait to 
be told of i he amHzing mm·ine O'J·owth~ 
whi<:b qniC'kly estahli bed tlte~n elYe~ 
ther·e. 'l'hey saw the millions of mu. se1~ 
growing on lhe piles and, putting two 
aud t.wo logei he1·. l'(lalizcd that thous<lnds 
of Rl<l<'k lhenm mnsi he tempted to tome 
and feed on thes<.i dainties; whi.cll they 
Cl'ush up })('i. ween powert'lnl jaws. So 
they mool'ed i lteir boats to the boom c:tncl 
dropped ih<,)it 1 in<'s ovel'l1oard. Tu ih<' 
season, tl1e~1· suec·ess waA amazing, and 
few complame<l t hat the fish didu't bite 
Ot ' c·;-lme honw rmpi~'-handed after fishing 
hip~ io 1he \'itiui ty. They, if nobod~-. else 

doPl-\. wi 11 monru tltt' pa ~. in~ of tlle hoom 
- fc>l' o~lC of the lil'~l po~-;t-w<U job~ under­
taken wa the 1·emon1l of this hindrance 
to ltal'lJOur· t r·affic· and plea~m·e ctuising. 

'rln·ough Uu.• ('Oude~y of tbe ~Iaritime 
:-\et·vke: Bo<Hd aml it ~ office1· , the au1hor 
<lll cl s.;en?J·nl na tm·a list fl'ieuds were per­
mitted toO(' pt·t•~-;ent ~t the drawing of 
I hp pi I<'S of 011(1 of ibe "dolphins'', as H 
gt·onp of pi l P:-; is ealled, lle<ll' the Sow aud 
Pigs n ('ef'- ;\ J'egion of the harbOUl' ,wlticll 
h<ts alw<lys been noted as a n1<1rine 
c·o 11 c~c·i i 11 g gromHl. 

Reeanse of Uw fnvonrable po. ition, and 
<llso ber~m ~ e ihr pilr~ weee eighty feet 
long. ~ixty ft>l'1 O[ which extended fl 'Olll 

the nnrcl-l ine to th<:' sul'face of the water. 
" ·e expeciPd to fin cl a gre~1t nnietv of 
c·t·Palnre li\'ing there. ':.uo~t would be 
old l'dends we knew. but we hoped .. ome 
ne\\· en· J·at·e forms wou]d I tnn up. \\"e 
weJ'C not diRappoin1ed. 

Befm·e a pilr <:an be <h·awn it lw ... to be 
Joo~<·ned I'J•om its fello"· · by cutting 
lh1·on~h nll metal connections ~u ch as 
hol t~ or hi uding ~~ J'ipl; of iJ·on. aucl to do 
(his, <111 OX~'·l1<'e1,Y] ("nC flame js USe(l . .A 
wi r·r-1·ope Rli ng is ihcn passed round ihe 
pi l<> <lllcl <lt(a<'ll<'<l to the hook fJ'Olll ihc 
t<wkle of n hn·p:e and ]Wwerful flo;;1ting 
c·t·atH'. It is then n compill'n t i\'el~' ~imple 
job to 1·aise i he pile throug-h <1 fe'v feet 
n•rt j(·nlly nnil . o fl·er it f1·om the bottom, 
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fo1· en.'n <l ll Pight~' - f'oot pile ls th-h·en only 
ten fet>l 01· so into 1he mud. 

rrhe (' l'<llH' we \'isi ted We\~ <l heerleg~ 
punt, her eaptaiu-ot· maybe be ·bould be 
ter·med het· leadiug hand- weJcomed us 
aboa1·d jus l iu 1 inw to wit neRs tbe final 
stages of th<> th·awing of what had been a 
t-;Omewhat i roulJlN;ome "stick". 

Tllh; pile had been in position fom· 
years, but b<'ing of a type which had no 
11atm·al J·esist.uH:e, and not having been 
giveu JH·e~Cl' \'<ttivc treatment, it had been 
attacked i 11 no mean fashion by Teredin­
ine bm·ers 01· Shi pworms, locally known 
as Cobrn. 'l'he SI"Hpworm is, of co·m·se, 
not a wonu at all, being in actual fact 
a mollusc, as it small biYalve .·hens bea r 
witne ·s, but the long worm-like body mis­
led the earl~· naturalL t s and their popula1· 
name for ii has st ud:. Our local popular 
name. Cobnt, is :rH r-l bol'iginal ,,Yord and 
is gre a Uy t o be p 1·ef en eel to t he m i~­
leading O\'erseas wor•d •·shipworm" . (l) So 
advanced had been the boring actixities 
of the cobra in this particular pile, it 
had snapped off just below the level of 
the low water nuu-k. As the illustration 
shows, ver)' little of the 01·iginal wood 
had been left by the borel's whose t unnels 
thtough the pile appear on the snapped 
end as blnck pj ls. As a 1·esult, when the 
crane exe1·ted its pnll the pile had snapped 
in two, approximately ten feet from its 
top end and C'auRed a great deal of trouble. 
Ho"'eve1·, tlH' men operating the crane 
were quite equal to t he occasion and the 
two portion~ soon lay on the punt where 
tl1e crane h<'r-lped up t he piles as they 've1·e 
I·emo,·ed. 

Although this ~napping of the pile was 
a nuisance 1 o the workmen it ,...-as a most 
fortunate o<·<·tn-rence for ns zoologists 
and we cagcl'ly examined the broken ends 
of the pil e and coJlected splendid speci­
me11s of the <"Obra shellfish by sawing off 
a c·hunk of wood and ]Weserving it in 
its entirety. The mining molluscs could 
t hen be <'<lreful ~~~ dng ont from their 

1 Ther e a re alternative spellings r ecorded for the 
native name for the shjpworm and of these, 
"lcobbara" would seem to be prefe1·able to the one 
which is current today. There would be no chance 
of confusing "lcobbara" with the Indian snake, as 
th ere is when the spelling "cobra" is used. Another 
version of t his word Is "Cah-bro", a nd we find it in 
the name Cabramatta-a suburb of Sydney. 

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

urchin 

'- 0 ' 

T h e crowcled coJnmunity o f n Boon• P ile. A diagr a nt­
m u ti c s lcet<•h o f one o f the })iles, r emoved in 1.946 

front th e b oom iu Sydney Har b ou r. 
G. El. Binstead, del. 
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In the drnwing JlrocesN, one s icle of the 11ile 
hns b een sernpcd uhuos t c le nr of growths n~o; 
it grouncl ngulnst the si<Jc of t h e 110ntoou. 
E Jse·whcre, t h e thickness of the growtll ntny 

b e appreciated. 
Photo.-E. C. Pope. 

shell -lined retreat s at a later date. They 
ultimai ely ]H'oved to belong to t he genus 
Banki a. 

These mollusC's, inhabiting the inside 
p::u·ts of the pile, formed ho,yever, only 
a fraction of the cr eatures which make 
t heir homes on the piles. )lost of t he 
a nimals li\·e attached, like the mussels, 
ritlwl' to ihe outside surface of the pile 
01· to one another. In t he t ime availahle 
to us, it W<lS almost impossible to make 
even a l'ough guess at the enormous 
n umbet·s of each ~pecies clinging or 
fast<"ned t here. A glanre at some of t he 
accom panying illustrations ,will, however, 
help t he t·eader to visualize the vast 
numbers of creatu1·es we found. A gian t 
skysc1·::tpe1· fu 11 of people would not h ouse 
neaJ'ly as many inhabitants as one of 
1 hes<" "skyscrapers" of the sea, with its 

basement l>elow· the mud-line and the 
rest extending, level by level, sixty feet 
up to the water surface and then ten 
feet into the ail-. Few, if any, of the 
spec.ieg we found cared to live at all 
levels on the pile. Some preferred the 
"loweJ· ftoot's", near t he mud-line, fot 
here the1·e wo·nJd be less water movement, 
less .I i gh t and the pressure would he 1 ~ 
to ~ ti me~:> as great as in the upper parts 
of the pile, to mention only some of the 
more important ronditions which affect 
the inhabitants. 

'The lo,west region of the pile, exten ding 
1'01· a distau('e of 15-20 feet from the mnd· 
line upw<u·ds, housed, on the whole, a 
Yei·y difl'et·en t population from the regions 
aboYe. 1'o begin with, the mussels and 
sea tulips ( Bot ten ia) so prominent on 
other pads of the pile, appeared hardly 
at all aud tlw commone1· animal t,ypes 
we1·e llw hH·e <·ora ls and . ea mats ( techni-

('ubr:• or ' I'<•N•tJinlue borer~; hO'\' e en t c u ""'RY 
:.~1 mut·h inNidc -wood thnt 1he (tHe Nnnpated 
as 11 wuN clrnnn. 'l' hc .lngged points nt t ht• 
t•ncl uf ilw Jtilc Nhow nu• work or the bcu('rs. 

Photo.-E. C. Pope. 
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J'l''l'l'•'l 
--'L-~- __ _,.,_ _ _ . ._ _ ___,~ _ ___.(;, 

'l'h e S 11i d e r C r a b , Hy:tstenu s dlaeantbus, 
d ecks itself out i n a coat of naauy s p o n ges 
by w ay of cn moufiage. S o l o ug as it r emains 
s t a 1ionnr y 011 t h e J>il i n g it is a l most s u re to 

escn11e d etection . 

cally knowu as encrusting bryozoans), 
sponges, nud sen-scp1irts or cnnjevoi. The 
lace cOJ·als, f';f'H mats and some of the 
ascidi ans we1·e <'OloniaJ kinds of creatures, 
where many individuals are joined 
togethm· by a common flesh to make up 
the whole. In fact the colonial habit of 
life seemed to be 1 he most popular one 
fo1· this 1·egion of the pile. Some strongly 
individualistic animals, however, made 
1heir homes here. Numbered among 
these we1·e the largish spide1· crabs 
belonging 1o 1hc genus Hyastenus. These 
neatures de('k themselves out in suits 
made of c1umps of sponge and mud. This 
is by way of camouflage and is so effec­
tive that the rl'ab is seen only when it 
moves, and the 01·dinarily sedentary 
sp01'tge "walks" about. Smaller Sponge 
Cmbs (Dromidiop8-is) also indulge in 
similar d1'essing-up habits. Numei·OnR 
specimens of the queerly flattened little 
crab of the genus lfalicarcinus were also 
found and, along with them, the Smooth­
handed Crab, II eteropanope} which so 
often car ries that strange, sex-changing 
parasite (SacC'uJima) 1mder its tail. 

On the lowest region of the pile, 
numbers of small delicate brittle-stars 
( Oph iactis r esilien.<1) we1·e to be found, but 
it was most difficult to collect a complete 
individual, for the reason that they had 
i ln·own off parts of all or some, of their 
five arms, as is their usual custom when 
their living conditions are suddenly 
ch;mged and become unfavourable, or 
when enemies attack them. 

One of t he acorn barnacles, Balam.t.~ 
t?"igonus J was also found on "the base­
ment'' al'ea of t he pile, but its shells 
were so often coated ,with thick mud, 
that they tended to be overlooked. WhHe 
this particular species was the only 
barnacle found on the very lowest regjon' 
of the pile, it was not absolutely confined 
to this area and numerous specimens 
could also be seen on the upper regions. 

On the other hand, the most abundant 
acon1 barnacle on the piles in this pru·t 
of Pot·t ,J ackson proved to be a close 
J•ela1 ive of the above called Balanus 

"\V hltt• cuul yello w S()ougcs. s ea s quir t s ( like 
CuJ• jevol ) nnd closel y en cru stin g sea m ats o r 
Dryozo n ( townl'cls t h e rig ht of t h e pic ture) 

<'lo the> t h e l o wt.•st pnrts of t h e pile . 
Photo.-E. C. Pope. 
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'l' l_u~ lu·wer ~ixt Y·fh·c feet of tlte SJHtJIJ,Ie cl 
tnlc s Jao·w s the thick ,:l;rowth of 1nussel~ in 
the middle re~lun. 'l ' h<• reuut intler of the 
11ilc Hes to t h e> l'i,:l;hi of t h e stuck of ~lee11eTk . 

Photo.-E. c. P ope. 

a m phit1·ite. It wa~ found from low water 
lf'vel down to n dept h or fifty feet. BPlow 
t hi "' point it wa. rm·elv encountet·ed but . ' nhove it, the whole of t he pile was almost 
tompletely enct·n5;1ed with its ha.l'd limv 
!';hell~. ~L-l 11y of the~e b<nnacles h owevei·, 
had long s ince ceased to house their 
bnilders who W<'l'e smothered bv late1· 
growths of !,;<'H-squirts ( <·unje,,ol) and 
mns. els whicb aiTh·ed to squat on top of 
tbe 1i1·Rt !-iel tl e1·s. And these late anin1ls 
now appe<tJ·ed t o he the dominant gro,vthl';, 
h;wing sn N·eeded the baJ'n<lcles to t his 
title. Once haYing settled, t he new­
~·omers had soon made living conditio11s 
w tolet·;l hiC' I' or i he nH1j01·ity of the 
barnacl<\~ wh irh pt·ocePded 1o d ie off. 
In the long 1'1111, howeve1·, t he barna cles 
often get 1 heh· own back (even if it i~ 
a postlmmom; tril1mpl1 ) ,when their dead 
. hell~ <1 r·op off iltc ])ilcs canvina with . ::-
litem lhc ini c>rl o pe1·~ ~whose own weight 

---

1hagging ort l it(' dcncl haJ·IHtdc-sh ells, 
lit<•r·;tlly iH til e <'a uRc of theii· own down­
f<ll 1. 

Tile region of the pile can.,~iug t h£> 
he;l\' i(•st mu l' irw gi'Owl h!':. was the mid<llc 
scl'tion- from about ten i o tifieen feet 
ahm P 1JI(~ ruud lin t> to a region ahou1 
lin• to . ix feet below Ute high waler 
mnr·k. If t•r·c 11o t a qnare inclJ of timber 
W<ls lo hr ~ccn-~o tightly pnckcd wete 
IIH• it1hnbitants. 

_.\ ::; nL!'eady indicated, the1·e was a 
gt' JI <' t'<l L lllldercoa.Ung of ban1aclcs in t his 
m.idd le J·(•g ion, and on top of these in 
plc1tes g1·ow cJumpl"l of t he brilliant 
o J·<lll g (' -<'O I on red, 1 ong-slalkecl sea-tulips 
( !Jolt rn ia ) which are 1·elatives of the 
mot·e odhodox t:rpe~ of sea-squh-t 01· 

<'ll llj<•,·oi. Drspi te iis ome"·hat plant­
like l'(hapc. the Sea-Tulip is an anima1 
wlti('h. like lite nearby sponge~. grows 
nndH)t·(>(l !~> the pile J'ol' the whole of its 
adnl1 Jil'<' and sud.:~ in cu nents of water 
ft·om whi<·h it ('Xlrads food and oxyge11 
for ]h·ing Jllll'pOsc~. 

~\noth <' t· JH'Ominent type of growth in 
this pc-n·t W<ls t he mot·e odhodox-shnped 
se<H5quirt all(! rive d i tinct species could 
lH' r·e('og-n iz<•d, once tlwir conting of mud 
" '<'l'c b t·us lted off. 

Crnus, woJ'ms aud small snapping 
pt·n w11~ <llld <'ven small fish such as 
gudg<'ons 'niggled and climbed about 
through the l<1ngled m<H5l'; of g-ro1wth. while 
<111 <><·(·asional s<•a-urchiu turned 11p . to 
s,\·eJt tbe nnmber . In e,·ery one of t he 
llUinCl'OUS lumps or the feJ·n-like Bryozoan 
( H ugula ) was a seething mass of strange 
~kt>let on .·llJ·imp~ ( Caprel/a). These t iny 
<·reatm·es <ll'<' fl'om one-half to one inch 
long nn<l g l'ip 1 he Bryozoan fhmly with 
their shor·t, ('tll'\'ed bad\: leg ' tbeil· bodie:o:; 
~wayiug i n the <·uncnts in the most 
g1·o1csqne HI<Hlll<'l'. The movem enis of 
t he ir fr·qn ( l e~s armed with enlarged 
dH•l<lle h:tlld R <He reminiscent of a g~'Jll ­
nnsium sc<'JH? wh(.)re ~ln-1.dow boxing i s 
in pl'Og't'P!'II-1. 

On Rome of the piles we examined, the 
m:iddiC' r·<>g ion <'<H't'it>d amazing qmm1itieR 
of 1 h(\ t·ommon bla ck mussel, JJ!ytilus 
olJs('/1/'a , ns ma~' he> seen in the photo­
graph or the pi le lying on the deck of 



• J r N ~-: 1, 19-16. TilE AUSTRALIAN ~IUSEU)I UAGAZINE . 45 

I hr poutoo11. Si nmgcl.v enough not eYCr:\ 
pil<' <'<HTied a heavy gto1wth of ruus~el:o;. 
'l'wo may b0 <1 nl wu wh ieh bNn' a h<>n , . .'" 
<·oc.lt ing of thc~e mollu:;;<·~ <1 1Hl a neigh 
hm11·ing pi le may c·ornc~ n)J with ve1·y few 
~u·owing on it-instrud, 011e sees heavy 
llltl'\IS{Htiom: of (" 11 ll j(>\'Oi <l u<l spougp:;;, 
To a n :ount fo r· 1 h(l~<' d i ffCJ"<'lH:e~. especia 11~· 
iu <·a <'s " ·here t ltc pi l<' s concerned wc1·c 
pnt down at the ~anw time ,,·ould iak<· 
<1 l ong and trdiom; r·cRNHCh. Tlli . W<' 
ll :tV<' not been :~bl <' to <lo and so tiH• 
r·pu ~Oll mn .·t J'l'ltH1 in ohHenre f01· i h<' 
p I"CH('ll t. 

Th<• upper 1·cgiou of i h <' pil e, ex.iendillg 
l'r·om the water·lin <' t o <1 <l <>pth of ten to 
twelve feet . cal·t•ied it:-: o wn particular 
kinds o( gr ow th. Uppermost near low· 
" '<1ter mark "-as a <'Oating of fine green 
fi hunE>ntous weed. B elow this was a bell 
of calcateous worm lnh<>s ( (Jal(wlnria 
caespitosa:L called by the dock worket·s 
"Hydney Cot·al", an1l indeed Hs appear­
<\lln' i · faint ly rPmiuiRccnt of the tnH' 
(·OJ·;tls of the t ropics until one looks 

IT is with deep 1'('gr·et that we learn 
of a not her victim or tl1 e recent vVol'ld 
Wal", D r. J jri Daum. foeruerly Ilonor­
m·y .\.ssistant-Dil·eclol' of the ~ational 

.\[m:;eum. Pra gue, Czetho~1oYakia, and who 
<1 i<>d in a c;oncentra1ion <'amp in '\YaTsaw 
e•u·ly in 1944. 

1>1·. Baum) who wa~ born ou :!Ot h 
~<'Pi<"'mber. 1900. be<-amc well known as 
a s<·ieniist, explorer nnd write1·. It was 
a:-; the first-namC'd i ltnt tl1 e nnthor of theHC 
lh1e~ met him at t he 1'1·ague Museum ju 
OdolH' I', 19:34. 'l'heu l lC':nnt of llis pro· 
pmutl!o> 1o visit Austral in thefollmvingyear 
n nd t1·ayel fJ·om wesL\.n f.! t l"H lia to eas t AllR­
tt·nlia by moto1· cara\'an, Rtndying spWe1·~ 
iu 1nnticulm· while en routf' . This trip he 
duly acc·ompli. hed and , in 19:38, appe<ul?d 
hi s li ttle hook r rl.<i i }Utrouktt (((W ol"ld of 
Spide1·s") . a copy or whi<'h he sent to t he 
:M ll f.!N rm J..;ibr::tJ'Y· l n ih if;; he mentions 
many of our local spidcn:;. 

[ n tlle C01ll'Se of hi l-l C'nl'eCJ' Dr. Baum 
"took 1nnt in ten difrri·rnt expedition~ 

closely, and secs t-he Hmall dark worm~ 
which inhabit t he limy tubes. 1'his bcl1 
wns 0 110 foot to r igh teen inches wide and 
m<>t·gcd l1elow iuio nn area where 
h<HIIaclef; ( B alanw; amphit~·ite) reigned 
snpr·eme. The hnr·ll<H:I<"'·<·ovei·ed area may 
be se,·eral feet w ide and merges, as a 
r·nlc. g-J·<1duall~· into the hea~ily coated 
middle ~n·ea of the pile ~lt·eady described. 

'l ' lris account i~ , of <-ourse, only a brief 
pt'('\' if'w of t he anim<ll community which 
li\'C•s on the piles of Sydney's harbom·. 
On <' eould make a lifetime study of it 
<lll d \\Tite whole books upon t he subject. 
Otw f"a<:t eme1·ges pl<tinly, bowevet·, en'n 
a rter· )-:0 brief a n e.xaminntion as tl1is. The 
kinds of animals which l ive on piling <lrP 

s imila r in shape to tho~:~e which Jive 
<t11nthed to t he rocks and their habits and 
nwd<• or life are mnch the same. They 
)o:ho"· lillle affinity 1wiiJ1 the communit ies 
or (•r·entnres whif'lr inhabit either t he 
sn nd.v lH'aehes of ou r· ocean coast or with 
I IH• nninrah of ih<' C'Stnarine strands Ol' 

t 11 <' mnd of mangt·on• swamps. 

wl1i ch took him to l"very q narter of the 
globP" . The scientific mate1·ial obtained 
on 1 hese expeditions was placed in t he 
N'<ltional )Iu~eum. Pn1gue. 

Bel\\'een 19:30·1938 hC' wrote some ten 
sci<'nti fie pape1· . including one. " On the 
ll abits of t h<' Au, t1·al ian Spide1· Dinopis 
.-;ubrufu.~ L. Koch". in a Czech scieniilit 
jonrual. V estulk cesko~lovenske zoo­
togicke Spolefrosti I' Pl'(lze ( = Memoil'. of 
lhC' Czechoslovakia Zoological Society of 
Prng·ne), Vol. v, t 9:l7, pp. 28-33, 4 p ls. ll<' 
n l ~o lectured at bom(' a nd <1hroad t o ~l' icn ­
t i fir <Hld other and ienres about his tr<W(;'ls. 

1 Lf' wa in Aft·ica in 1939. but rf'tnruNl 
1 o hi. countTy to assis-1 her in he1· 
st r ·n~gle. lie joined t lw undergi·otmcl 
mo,·emf'ni . bnt was Ht·J·<>sted lw t lw • • (lc>~tnpo, lOth ,Tun <>. 19-1.3. 

'r o J1 is wifr, Hnz<>rw Banm , who arrom­
p:m i ('cl her h u shn n d i o A u~trall a in 19:1fi. 
<lnd who lh1S fnrnish<>d us with t he sad 
<l<"'tn il s of her husband 's death, we ex:iru <l 
our sympat l1y. 
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Australian Insects. XXVII. 

Coleoptera 4-Water Beetles 
By KEITH C. McKEOWN, F.R.Z.S. 

THE vVatel' Beetles a1·e so strikingly 
adaptrd to t he needs of an under­
water life that it may surprise 

many to le<nn that these insects are 
essentially terre!'itl"ial forms wh ich fo1· 
some 1·ea. on, possibly the intense com­
petition eneountm·ed in a life on dry 
land, whe1·e e\'eJ·y <:Wenue of life is 
thoroughly exploited, have adventm·ed 
with con~idera hie sucreRR into this water~· 
wol"1d. 

Although the lanrae of some aquatic 
beetles developed gills as a means of 
securing oxygen dissolved in the water, 
many have to ascend to the surface from 
t ime t o time to gain access to the free 
air above by pushing the tip of the tail 
into the ai1·. The perfect beetles must 
always rise, at frequent intervals, to the 
sul'face i o obtain the air necessary to 
t hem. If a ,wate1· beetle, ct·awling ovet 
the mud or· a m011g water weeds, 01· swim­
ming wi th leisurely strokes of its long 
I1iud legs, is watched carefully. it will be 
noticed that e\-eJ':V now and then it 
releases its hold or re::;h; upon its "oa1·s' ' 
an d, the body being lighter than watet·, 
ri. es, head-do"·nwards, to the surface. 
A.s the t ip of t he wing-co,·ers break the 
surface. t hey are raised sli-ghtly to allow 
t he air· to flow into t he hair-lined cavity 
bet ween th<> elytra and the upper surface 
of the <1 bdomen. The whole operation i s 
extremely ra pid ; then, with a deft stroke 
of the hind-legs, the insect desc·ends again 
to resume its tempora1·ily interrupted 
actiYities. In most insects, the spiracleFi-
1he openings to the air-tubes which form 
an intricate network throughout the 
intel'ior of the body- are placed along ihe 
sides of the abdomen. In the water bPetles 
1hey hnve shifted to the back. where they 

hu ''<' u 11 r-Cl:d ,. i ete<l a cress lo the ai r stor-ed 
in ihc cavity. 'L'he illust r ation wHl make 
this elent•. 'rhc water beetle's method of 
eanyin g- il!-\ snpply of air i s simple hut 
ingenious. 

\hdom e n of Dytischl beet le 
S ('en from above, showin~ 
bair-co,·ered dorsal s urfnce 
anti t•os ition of s pirnc le!-<. 
F.J:c-tra and right win~ hnve 

h een renao-..•e d. 
Aftt>r M iall. 

Shonlcl ii. h<• JWees~";ary, Qwing to thP 
ch·ying-up of the w~tiel'l10le in ''"hich 11 
lives. or fot· some othe1· reason. the 
perfect breilr nnfolds its :flying-wing~ 
from n ndr1· the JH'otecti\e elytra, :mrl 
tak<~s flight to anol he1· poncl. ..\noth er 
eYid<>n<·e of their ineomplei<> adaptation 
to waier-lifc is tlwir hahit of pupatin~ 
on l and. 

Other adaptation~ to its mode of life. 
which :n·e at onc·r apparen t . are i1~ 
smooth, strraml inPd fot·m, and the modi­
ficat ion of t he long hind legs into 
efficient oars to propel it through the 
'n1trt·. Thes<' h•gH :11'<' dPnsely ft·inged 
wiih long, si ill' hn irs, and these, when 
the limb is dl'awn fo1·wat'd, fall back nnd 
so offet· lmt lii tl<> l'esis tnn ce to the watel': 
hut. when tlw h•g·:-; are forced strongl~· 
bad~,w;uds, i hr hairs stand stiffiy erert. 
and so in c·rrasr the Cll'<'a of resistnncc to 
the w~1te1·. Ro, with c:tch stroke. the 
insect is dt•iYCll J·:lp iclly fo1·"·ard. Othet· 
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adaptation· will be mentioned in dealing 
with members of the various groups, when 
it will be sren that the aboYe general 
account. while il·ue fOJ' the majority, does 
not bold in entirety for all. 

In the present article of this series t hree 
families of aquatic beetles are dealt 
with: the liygrobiidae (sometimes called 
rhe P elobiidae ) , the Haliplidae, and t he 
Dyt iscidae. Of t he first two families we 
kuow extremely I i tile, and as theh species 
(ne very small i.nsccts, they receive but 
liiile attentio11 1'1·om the general observer. 
Their Austn1lian re1n·e~entatives are few, 
only two species of the former, and :five 
of the laHet having been described. 

One genus ouly- H ygrobia,, from which 
the family gets its name-is included in 
the family llyg1·obiidae. The perfect 
insects are but slighH; modified for an 
aquatic life, although the hind-legs are 
formed for swimming. :X othing is kno,Yn 
c:oncerniug the life-histories of the Aus­
tralian species, and details of but one of 
t hose occurring elsewhere have been 
recorded; this is B yg·robia h&rntcvni) a 
l'Juropean insect. The adults of this are 
found in the mud at the bottom of ponds. 
The eggs are laid in tows upon the stems 
of aquat ic plants. The larvae feed upon 
worms OI' t hf' imrn~tm·e stages of insects 
weaker and 1ess aetive than themselves. 
When fully fed, the larva pupates in a 
('ell fol'med in the soil. 

Of the ITaliplidae even less is known. 
'fhe Jar,·ae have the mandibles grooved 
fo1· RU('king. so we may assume rwith 
reasonable certainty that they live upon 
the body-fluid s of smaller insect-life. The 
whol e of the body of the larva is studded 
with fleshy processes. Halipl!us is the 
only genus 1·epresented in Australia. 
~ince these insects are so small. and t heir 
habHs RO obscure, the1·e seems no good 
reason for giving details of their struc­
t ure here as these may be found in the 
text-books. 

The Dytisciclae are ""\Vater Beetles" in 
the truest sense. They are a large family, 
and nearly two-hundred species have been 
desci'ibed from An~tralia, ranging in size 
from very sma 1l forms to beetles more 

A typ ical Dytiscid 
larva. Note t b e 
slen der, c u r v e d 
mandibles with 
which the prey is 
seized and pierced. 

After Miall. 

thaH an inch in length. The illustrations 
will o·jve a l'nr bettm· idea of their appear­
~lllce e- t han a mm;s of dry descriptive 
<lrtclil. ' l'h0 insects comprising this 
family ~e<'m to be wholly predaceous in 
both th(l larval and adult stages, their 
food consis1 ing of practically all forms 
of nqnati<' life. Some of the larger species 
have be0n 1·ecorded as preying upon small 
th;h. tadpole8 and frogs. In feeding, the 
beetles bite o.ff small portions of the 
ddim and swallow them bit by bit. The 
lan·ae. in contrast. take only liquid food. 
1he body-fluids of their prey. by means of 
a narrow <'h<lmwl extending from the tip 
to the ba~e on the inner margin of each 
slender. cm·ved mandible. The larvae, 
too, inject a digestive secretion into the 
l>od;v or the host, which assists in 
liqnefyin g the tissues. 

'1.1he larvae-as shown in the illustra ­
tion-are active, ~lender, and JargE>­
headed. They are popularly known a8 
"Wa1 er 'ri gers", a very fitting name, for 
ihcy ]Wove t hemselves to be veritable 
1 igers to the srna 11 aquatic life in the 
water-weed jungles in which they lurk. 
They will attack and kill creatures 
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Fore-I<• J.r tlf mnle llytiscid beetle (magnifie1l) 
showing clli i'IJll n g organ. Below: (Ht e of t lte 

s mall t'llllS gren tly eulnr~-:"Cil . 
After 1\liall. 

Re\'Cl·a l timP!-1 lcnget Uum theru::;elves. 
"'h~n 1 hr l:u·va is fully fed :it leaves the 
water. aud pnpaies in n somewhat 
t·omHle<l m· oyu l cell in mnd. soil 01· under 
:-:: {OJl(l~. 

rrlw eg~s al·e. as a rule, depo!';itc<l h1 
slits <"lit iu the ti ·sue of the lean·~ ,,nrl 
stems of aquatic plants by the specialized 
o-ri posit or of the female, but there is no 
nnif01·mity in the habit . fot·. in ~ome 
l'peries. thE> <>ggs may be laid in ma . es. in 
t11e mud o1· deposited ingly upon the 
~nl'fa<'<' of floating Je.wes. The life­
hi!';toJ ·~·. mm ally, ocrnpies about tweh·e 
months subject, of course, io Yariation 
in the temp<'l·ature of t be water and other 
factors, aH the abundante or scarcity of 
food , rt<'. 'I'he 1 ife or the adnlt insect 
may l)(l seve1·al years. 

The males in tlte genera E1·etes and 
Cybister bear a remarkable sucker-like 
modifif'c:~iion of the feet-or t~u·si-of the 

f orplt•es. 'l'h i:-- P).)Hlllsion of 1 he tanms 
brat·~ ~1 dCtll-\(' bt·u:-;h of hait"-like Stl'1H'1 11J·es 

whid1. ;ll two points. fo1·m nate1· Ol' c·up 
l ikr areas (~<'P illustnttionl. Tlw~w a cl 
Iw~in• strurt nres <He n~rd b." the male to 
hold the• smooth, slippc•t·y hod~· of 1llP 
rc•mal<' wlH•n Jl<liring. ' l' lwi1· effE>cti\-eness 
is cl r111omd 1'<11 <'<1 by th<' fad that it is not 
Hllll!-\11<11 to c·;tpt tli"P ft'lll<de l>ytiscids to 
wh kh lltt' ndhrsive ''clasper s''. torn from 
1ht• limbs of IIH• mule, ~~~·e ::-; till fit•m]~· 

atll t ('1' i 11 g' . 

.tJ;rtc•t e' n ostrali~>. 
male. . \. 'mall bot 
"idely distributed 

"ate .. beetle. 
:\. B. _\dams del. 

Po'-'~·dhly tltc• c·ommonest of tbP Ans· 
tl·nli<lll J)~rti~C'id<W i~ BreU!8 au.·tralis 
El'. ( ill ust1·nted ) . a taihe1· nanow. 
y<'11owi~h -olive spc:>eh•s with a somewhat 
moHled appe<11'<11lt<'. which abounds in 
sht•am~ ancl W<ll<>rholes throughout 
.\11 st1·a li a. lt is b~· no mean~ unui'ual to 
find 1his iuse<"l mnking mass migratoty 
Jligltt ~ in R<'HlT h of ucw homes. a habit 
to whith r<'fC' r·~JH't' ha. <llreadY been made. 
)lJ·_ IT. :\1. JlalP. })i!·rdOJ· of tbC' South 
.\n~t 1·nlinn ~ Ln~t>um. IWR 1·ecorded. iu tlw 
Soul/1 1tulfraliall Xaturalist, det<lil~ of 
t\\'o ~n ch flight R. npplied him by )h·_ F. ""\Y. 
Rhephr1·<1. or lh-ok<'n Uill. Tn the fhst of 
the~e (Yol. \'i , 3 ~[ay. 1925, p. 43) Mr. 
Rh<'phet·d \nitt>s: "On 'l'hm·sday. :10ih 
of Ap1·il , 1H~:S . nhm1t 9 o'clock in the 
evening, n f1·ien<l of m ine wn. aitra<'ted 
by a noise ~R H heavy t'nin or huil wel'e 
falling on ih<' rooi' of his house; if 
being a lwight moonlight night he went 
out~icle to im·Ndigate and found, n~ hr 
said, c·oun Ucs::;; thousandP. of the abovr 
lw<'t le~ 1 Nrr>fi'N ruu~lrali.~ Et.] ::;;warming 
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on his 1·oof nud 1illing up the water-
8pontillg <tll t·ottnd the lloul;e. He became 
<:1hu·mP<l and t·nllrd on me lo ee if the 

I 

pe~t~ wen~ h;nmrut; of <.:om·se I allayed 
his l'enr on thn t ~<:ore. and told bim 
how 1lws<' in::;etts lie,,· out of the water 
;;rt nigh I lime and well t looldug fot l'resh 
wa i pt·y home~, <:llld lhni eddently they 
ha<l mi !'!htkc11 his too( fo1· a pool of (']e;ll' 
Wl11f>r. ' l'hc re<tson l tam e to thnt con­
clus ion was t lw t t he p;entleman had ju:::;t 
hacl a 1ww i t Oll l'Oof placed on lli ~ house, 
mHl i1 ~hone i 11 the moonligh t like }) lake 
of water.' In a subsequent account 
(ix, :3 May, 1928, p. 5:5), :llr. Shepherd 
wrot e: "Some vears ao·o I w1·ote to von 

• 0 " 
alwut \\'<t1el'-lwell<'s migrating and covei·· 
ing a ne"' h ·ou 1·oof in the moonl ight. 
Since then until a few days ago theJ·e has 
been no mo,·cment of these beetles en 
ma-sse ou account of seve1·al yea1·s 
droug·hL Sinre the )larch taing nearly all 
the dams and water-holes h aYe tilled, and 
on .\Jn·il b>i and 2nd these beetles haYe 
pas~e<l ovet ihis city [Broken Hill l in 
coun1l0ss thousands and man;v attraeted 
by t·eftecte<l moonlight. alighted on the 
shining black road!';, and hundred of 
thousands, athaeied hy the city lights. 
swm·mecl on windows and footpaths ." 

Anothe1· c·ommon species, and one of 
Oul' finest, is Cybist er tripuncta,tus 0 1. 
( . ee illustt·ation ), a large insect) m01·e 
than an indt in l<?ngth , smooth and of 
1·egula r1~T OYH 1 form: its colour is rleep 
olive-gl'(~ell with a bt·oad border of yellow 
ar01md thr out<?r mm·gins of the el;vtl-a 
and 0x1ending along the side of the pi·o­
thorax. It s 1·angc 0x1cnds oYer the ,whole 
of the con1 inenl. It is often athacted 
by the meat bait in nets used by small 
boys in fish ing fot· fn>sh-wate1· crn,vfi~h 
Or "Yabbies". f1. godPfJTOyi 'nrhen., from 
Qnepn shltHl. i~ 1arger-nbout an inch and 
a qn<ll'trr h1 lPn gth- b1·oadening con­
Hidel·nbly 1owar·ds the poster·iot•. In 
c·olom· it iR s imilm· to the preceding 
~peci<'s. 

Sa.ndraoot.t·us bakP.·trelli OlaTk , horn 
northcr·n New H<ruih Wales an d Queens­
land, iR outRtanding in ihis gt·oup in that 
the pro1hor·ax <llld <'l ~rh•a are hlotcbed 

To a• : Cybister tri ­
t•unctatus. Dot tom: 
San dracottu s bake­

welli. 
N. B. Adams d el. 

with ul'igh1 yellow. It is stoutly built 
and lllNlRlll'eR about half an inch in length. 
The illn stn1iion well . shows its st1:iking 
<lppeanm<:e. S . .c;uttcrtus, Sharp, fouud 
in South Ausil'alia, has smaller yellO\Y 
spoi!-i. lfydatiru. rittatus Fab1·., from 
Xew South vVales, Queensland and th e 
Xo1'the1·n Territory, has the bl~ck elyh'a 
Ol'namented with two yello1'" sti·ipes, one 
long and one short. 

lfyd e1 ode.fl si! urkardi Hope, extending 
fr·om Yi ctol'ia to T<lsmania, is a t hi ck-set, 
blackiRh beetl<'. and I'emarkable in the 
fact that t he <'lytra of the male are smooth 
while thor.;e or i h<' female are rough ami 
con r·:-;<'ly Rllngt'(lened. 

Any }1 I tempt to di~rnss the small forms 
here wmtlcl he of bnt 1 ittle Yalue since 
in gener·t~l appearance. t hey are very 
similnl' an cl i heil' rhara<'ters ·distinguish­
able nnd of importance only to spedalists. 

P 1·nci ically no detailed information i.R 
avni lahle 011 the lif<'-history of an~T 
.. \ustr·alian specieR. 
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The Malangan Masks of New Ireland* 
By FREDERICK D. McCARTHY 

A 
S cllildten we all enjoyed wearing 
a mask to conceal our identity or 
perhaps to assume another person­

ality on Guy Fawkes Day. The Melan­
esian mt Lives alHo en joy '"eal'ing a false 
face, sometimes in dances which are 
humorous or ente1·taining, but chiefly in 
ceremonies which bave a ritual signifi­
cance. :UaHks are, in fact, a prominent 
and inieg1·a 1 feature of many sacred l'ites 
throughout ):ew Guinea and Melanesia. 

• See also "The Art of l\.'Ialangan in New Ireland", 
AUSTRALIAN MUSEUl\t MAGAZINE. Vol. Viii, No. 11, 
1945. 

'l'hey are worn l>y a man who represents 
a spirH, perhaps of a totemic clan or a 
dead ancestor, vis iti ng its living relatives, 
Ol' he may rep1·escnt a d(:'mon or beneficent 
spirit who by this means visits a village. 
Some of the ma::.;ked dancers enact 
incidents in the Jife of a culture-hero to 
whom is att l'il>uted tht> creation of the 
community and of its eu. toms. The 
masked dancers of all kinds. it i inter­
esting to note, are always men and in 
many :\Ielane!'ian communities all power -

. ful male senet ~orieties impose theil· will 

On tile en r !i of tile uansk on t h e left nr e blr(ls, flylng-fbtla nntl s nnkes in coJuplex desl~~:ns 
whlhct n flylug-ftsh protrudes from the mouth. A l'l lmtlle but eftectlve series of ftsb 
decorntc the enr panels of the mask on the right, o n whleh n blr(l is nttuchcd to the 

bottom Up. 
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•r,vo 4'1aho rntt• mnsks of the enlnr~ed e ar t:n u- in ·whic· h bircl, lts h , liz a r d and !o!Dilke 
mot h •es :rre e mbo cli e tl b l. <:OmJII t•A JUtU<:J'n~o<. 

upon t he C'ommnnity f01· the purpose of 
acquii·ing v•·e:-:tige and wealth and, in 
some tase::s, of punishing law-b1·eake1·s by 
im·oking ~pil·itual sanction and supel·­
Jta1m·al awe. i\Ielauesian masks n11·y 
gTeatly in typ<'. hnt in ~ome parts of 
Xew Ouinea m·e to be ~een strikin~ 
<"omposition~ of brightly painted h<nk­
doth o1· of beautiful feathe1·s on a cane 
frame up to <>igh te<:'n feet long. The ove1l 
1yp<' of .:\wnt·, th<' natnl'alistiC' fo1·rus of 
the Papuan Clulf and ihe feathered kind 
of Pod 1\I o1·<>shy m·e among the most 
magnifie('ni of ~ew Gninea masks. 

ThP i\l n langan communities of i he 
On t·clJWr hdnncls nud Hcljacent New 
Trel::nHl c·o<t~( II Rt' ma~k~ dnring certain 
stn~ef.; of llw~c J'it<:>s, pnrticnhu·ly at tlH' 
d isplay of i hc nupaintecl 1\falangan can­
illgs du l'i nl-' 1hr final cr1·rmonie~. nncl 
whrn iltr ini tinlion or youths form~ pm·t 

n 

of the dtPR. 'rh<' ~h1lanp;an masks are 
not h i~ onP!':, hut they aJ·€ ve1·y skilfully 
d<'~ignect and ::-t1·ikingly c-olom·ed pOl·­
trnynl~ of n ltnme1n hen ct caned out of one 
piece of wood in ilte same manne1· as the 
Mn hm ~an sln bs and posh;. 

Th<>J'P e:ne t " ·o kinds, one of '"hi eh ha~ 
enhng<' <l <'Hl's wh ich are attached to the 
side of 1lw lwncl. Bird <11Hl fi h totems 
e:ne ineorpornte<l i u the-. e masks and it 
is p1·ohnhlP 1hnl speeiric llHlRk composi -
1 ions bel on~ I o <I pn l'ticnhu 'Ma langan 
<lPsi~u and ;HP ns<>d only in 'it, ceremonies. 
T h11s <'fl<'h ntask J'<'IH'<.'sents a dead 1·elntiYe 
o1· HJH'<'~i<n· n n<l I he <la neet· twearing one 
is pH i<l ro t• hiH l';(ll'\' it•t>s. Fl·om the artistie 
pohl1 of' vi<'\\', it is of great iuterest to 
c·on~icl r1· IIH' C'omposi l iou of these m<H;k . 
'ri te fie t·c·e an d hickons expr<'ssion is uote­
<lhl<' an cl iH n('hieYed by the use of strongl y 
mm·kNl l in (lR nncl con1rasting eolom·-
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'rhe mnsk on the left i N un­
llsonl owing to its Jnck of nn 
animal motive. On ~be h end of 
the mnsk on the right a horn­
bill is seate(l, antl in the 
middle is sbo,vn an enlarged 
ear llnnel (liSillaylng a bird 

and s nake design. 

patte1·ns. Tlw l(=>ature~, howeve1·, are 
portl'ayed in a Yariet;r of ways. The eye, 
for exHmple, i~ <'Ommonl,v shown as a 
Turbo-sl1ell ope1·culnm set in a hollow 
crescent, but it may be a circular hole 
surrounded by concentric circles i'n red 
and white; it might also ha Ye 1n·ojecting 
lips or be shown a s a cylinder of 'vood. 
The mouth is usually an open crescent, 
with the teeth prominently shown on a 
rounded 01· squared jaw. The hair is 
represented by fibre, grass or pith. In 
one variety of t his type of mask the face 
is carved behind a sCl'een of vei'tical and 
cu rved ribs jn the f01·m of snakes, fish 
and bird~. Another variety has an open­
work pane] projecting from the middle 
of the face from fo1·ehead to chin and 
w ithi11 it i ~ rm·ved a C'omplirated pattern 

of totemi<' anima l ~. Iu both kinds a 
large open-winged bird may be postured 
as though <'limbing up from below the 
chilL The simplest of these masks show 
totem animals on the ears. with perhaps 
a snake or fish in the mouth. 

The ears, l10wever, pro\'ed to be the 
piece-de-resistance to the ca1·vers. They 
are enlarged panels from twenty to thirty­
six i11rhe~ long and h·om fiye to seYen 
inches wide, and thus proYide an admir­
able sul'fate for the designs. The dis­
tended and pcl'fo1·ated lobe of the ear is 
f1·equently shown and sometimes within 
it is carved a star-like kap-kap ornament. 
Above are carved in an open-work Rtyle 
a vertical SI~ake, one or more eagles, or 
perhaps a her of four or five fish; on 
~ome pa11elR several kinds of birds are 
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'J'hree h e hnef - s ha)led na:tsks , , ·ith n o ruut l e:u ·s. ' l ' h t• m o u t h nn d n ose )troject 'vell forwar d. 
~<nakes i'ortn a z1~:r.n~ nc1·oss the cl•eeks of OJtc mnsk ancl a b i l'd c liugs to e a cl• c or n er o·f 

t h e mou th o f t h e oth er on e. 'l'll f' 111hl clle exnn1ple i s nn owl - m ask. 

<·ombiued in a complicated pattern. One 
has a snake at the top and another one 
at the bottom holding the foot of a stand­
ing bh-d. F ish and snakes fOI·m the outer 
bands of the ea1· panels. There are many 
other inte1·esting compositions of totemic 
animals and secondary decorative motiveR, 
and sometimes the latter are used 
entirely. 

The other type of mask has normal ears 
and is helmet-shaped. It is used in danc('s 
by the men, but appears to haYe no 
~acred significance apa1-t from displaying 
the i otems of the danC(li'. These masks 
are discarded afte1· the dance7 which repre­
sents t he men wooing t he women, and a1·0 
made of wood. The face i~ similar to that 
of the large1· ear-masks, but the coiffure 
is elaborate and repreRents that of a 
mom·ner in which 1 he ~ides of the head 
~u·e shaxed and painted white with lime 
aud :-1 long median <·1·est of h~ir is left. 

exten<liug from the fo1·ehead to the nape 
of the neck. Thi!': Cl'est is stained yellow 
with burnt lime. On other examples the 
lwil· is shown all over the head as short 
stem~ of pith 01· twigs. or perhaps by 
g·1·;-tss-:fibres covering the head in the 
uaturn l manner of hail-. The perf01·ated 
cm·-lobes hang well below the lower jaw. 
'Phe most notable animal motive on these 
mask~ is the s;nake which may extend 
fl·om the inner corner of the eye, acroS~s 
the hollow cheek to the top of the ear. 
wiih another one crossing it from the eye 
to the lower jaw. On some, a single snake 
join. the ear and the mouth with a pair 
of tiny birds across the lips. Two have a 
Jn·ojecting tongue in the form of a bird. 

'l'he masks are made by the men in their 
<'lnh·house which i~ 1aboo to the ·women. 
.A~ s;oon as they are finished the men 
begin l'ehearsals of t he dances and, as the 
<l a~· approaches for the beginning of the 
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~ Lalcmg-a u l'i I t'H, the who I<' time o l' the 
<·ommuu i ty is tnken up by pt·epat<ll ions 
<lll<l the cl~H(>IIlhling Of ~J'~<It quantiti<'H of 
food fot th<• llltll1Cl'Ol1S f<'<l SlS. );otltillg 
<•lse lmt l\lttl<tng;m is dis<·ussed , e,·et·yhody 
is wholly and solely abs01·bed in its 
magical ~pell. Pt·ior to I he cel·eUtoui(•s 
1 he men hold a final rehe<a·:,;al of t lwir 
dnnce~ befot·<' the \'illag(l women, to flnttnt 
their masks of which tlH:',Y ;ne \'Cl')' ])]·oud. 
~\ t e:l big ni<thmgan an <tlldientt' or fi,·e> 
hnnd1·ed ot· nto1·e people is p1·esent. I he 
nH•n and boys being sea 1 eel ne .. u· I IH• 
Yillage duh-honse. the women nnd gil·ls 
,-jew the prt·l'oi'Bhlll<:E' hom the othel' :-:ide 
of the dancing ground. 

ln oue of tlte mnHke<l em·em~n ieH, et 

pt·ocession of ~ix men p1·oc:eed!'l ai. J solemn 
gnit fl·om th<> neruation gl'onnd tu iht.• 
dllage and J·et urn: the~· WC<ll' shell tattles 
011 their m·ms <HHl w1·ists nnd pee1· ronnel 
cls though seeking ~omemw; they J·epl·<'­
H(:mt the spil'i1 of the dead pnying a \'i~it 
to theh li\'illp; r·clativeH who wail nn<l 
mom·n again fot thei1· dt>n<l anceHtotH. 

:\liss Pow<let·make1· tf..~ife iu J..~e .·u) lH:~:~ ) 
s<t id t ha t the men of LE'xu ,·ill age in one 
dunce pai nl E'd theil· botlit'x r·ed, to con cc a 1 
theiT ideni ity and wol'E' ;1 g1•ass or lC<l f 
petticoat in ;.tddiiiou to a ma sk. As enclt 
dance1· entet·ed t11e areuH, an old m<lll 
blew some po"·de1·ed lim<> l'r·om hiR hcuHI 
in f1·ont of the dancer to m;lke him <hln<·<• 
]li s best. 'l'he danee c-onsisted of a <:in·h' 
and line per·for·mance o[ a \'('J·y sheunott x 
nature in which onl~· the :vonug <tnd 
s trongest men partidpaie<l. A ntriat ion 

Th is b~:eu t i full y desiguctl 
tongut> from ll 11e lme1-
mask is the- work of :1 
gifte.l <•:en·cr. It TCJITc­
sents a lizn rd :o-tnuding o u 
:t mantis, l)ut th e si g nift­
c:u ac e of tiH' t•rt-scctat is 

uot h:nowu. 

,. 

A h l•hau•t-shn JICfl u utsk, :o-ith• Yit!'Y, s lt O"\\ '­
iu~ t h e t lcr·fua·a ted t-a r-l o lw,.. 1 h e 0\lcn-"·nrl... 
u :tt u re ol' the ('ll r,·e d l':u•c, a ntl a hird JttQti vc 

o n t h e tou ).:' u t-. 

of thi:-; dante wn~ n I so perfornwd b.' 
g-roup!' of fom·teen or fi fteeu men ft·om 
othE"t· ,·illage~. In <11101 h01· tnc-t. ke<l <1<111<.:<' 
e i ~h t m<•u sit iu a li ll('. I o teJH'(!Ren I <1 

sn<lke whitlt W<Hlts to t'<lt tlw othet· <>i~ht 
meu. and the dance dnunatizes the latte1· 
gl'onp fighting <lnd killing. the ~nake with 
1 heiJ· ~pears. Then, i11 a Joye dnn('e, a 
li11e of mnskcd mE:'n pnt·~ue a liJw or 
"·omen nll(l 1 he <:on ples <•mln·are a1 t lw 
eud of th<• dance Hlllid the laughter of the 
andien<.:e. (hd-maRks m·<> won1 in mw 
dtm<.:e nu<l i he entir·e ho<l~· of th<' pet·­
l'oJ·rnet·s is eo,·et·ed with lt'<Wes: they form 
two lines, one to H'pt·<-'st•nt ~hoRts and 
the oi het· I h·ing men. n ncl enact a xa<·t·<:•<l 
danee-cl r·n m a. 
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( 'pr·t•rntmit•s of' this rratnr·e form <lll 
impr·t·s~in• sp<•<·tat·h·. <·ou~i~tin~ ns 1hey 
do of' an i11tt•nsPI." inlt'l'Psl in~ eomposi1ion 
or <·olou1·. ntm·<'lllPil1 <llHl musi<:. To 1he 
dnnt·t•r· h illls<•l f', I he JlE'I'J'OI'Dl<llH'(' is a 
s<'rious and <'~a I t<'d C\]l<'l'it•rH:e; wltt'n ht• 
dons <I lllctsk hP hP<'OlllPs <1 medium 
lwi \\'N'll t hP I h ·i ng <I IHI the dPa<1. <1 lH·idgP 
lwt \\'('('11 lit<' k II0\\' 11 a ncl unk!l0 \\'11. 'L'lr ns 

I he lll<lskt•d <htnn' dJ·:rm<~~ of I hP pri Ill ii iYP 

~l <•htHPsians. s;ur<·i imw<l h,r religious and 
soei;tl ho11ds, ;11'<' in rro \\'<l~- to be <·ompar·(-'d 
\\'ith thP imitntirc> l'mH·tion of masks iu 
o 111· o \\' 11 <·lll I m·<• w h Cl'C 1 hey <H'C' \\'0 I'll 

p1· int'ipally to I'P tn·rspn( a eh<nactet· in <1 

plny. 
' l 'hp . \ nsl1·:tli<t11 ~lns<'lllll possesst>:-' ;r 

nt;rgn i fi<"<'ll I <·oi l<><' I ion of ~ Lalnng-n n urn:-·d~s. 
th<• llt:rj<>l'it~· or "·hidt \H-'J·e- acqn ir·t>d f'r·onr 
( ':tpl;t i ll l•';u·r·pll IH•hr<'en lH~:i <111d lNO~. 

Lightning, Meteorites and the Atomic 
Bomb 

By R. 0. CHA L MERS 

0 ;\ E or t h(• str·ikiug PITPds or the d1~­
(•h;u·g<' of l ightn i ng <lt the e<Hth' 
Slll'l':t!'(', <lll d of [Jip impa('( of \'(•r·~· 

hnge ir·on ur<'IPOI·it<'s on the C<n·th i:-; ihai 
gr·piJ t IH•;tl i" gl'rH•r·a t P<l. Thir-: heat is 
-..nffkient lo 1'11st' I he mnte1·inl of tiH• 
t'<JI·IJr'::-; ('J'l l sl. 

l n l-'<111<1 duups <tt timet-: ther<> are 
fot111d ('lll'iOliS dongatP<l 1 Hhllhll' lll<ls~es 
or ;111 OJlH((IIl' 01' SPI11i fl'<llls]U('E'llf White 
Ill ;I ( ('J·inl. ' J')Jp Sll l'f':l<'(' or l Jrps(J obje<·l S is 
nsnnll.\ iJT<'glllcll· <liHl pit1ing ma~· m·<·m·. 
In ('l'l'lniu <li'('ClS or { ' .~-~\. the~' h;t\P 

l'<';H·IH•d tiH• "lii'JII'i:-'ing lpng1h of sixty 

\ " "' I •·:11 i : 111 I' ulp, u r i h •s. ' I' lu• I 4>11 u ue :11111 f h t• 1111 t• i 111111 t •tl i 11 1 ,. , , . IH' IH' :t C h i ( a ,.,. fru1n ,...:uul 
tlnllt'" :If Ht111tli . ' l ' h t· Hilt' 1111 Cht• t•,trt•Ju t• lt•l't a nd lht• llllt' u11 Cht• ,.,IJ't •ntt• rip,'ht art' fnuu 

-.:111cl hill-. :at l i t•ll,...ill p,' Cun. ' l' ht• rt•s( :Jrt• I'J•nua ' " "'' llllllt' "' at Purl )l:ll 'lfllat·i t·. ' l ' ht· lt·n,.:. Ch 
ul' tht• 1011 u •u· i-. t · h · ' t·u ltu•lu•,.... 
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'l' h e Arizona crater. 
It is s ituntecl in the 
desert of nortl1 cen­
tral Arizona. Note 
the outer s lope of the 
r im 'Wh ie l1 riloes 160 
i'eet nltove the desert 
1•lain. 'l 'lae bnildinJ: 
in t h e centre of the 
era tt>r was e1."eete l1 h y 
a COIIl(tany W lliCh 
c nrrit>cl out exteush·e 
dri llin,:: operatiou s in 
:t ~·ain attem1lt to 
loc att> the mnin n1ass 

of t h e m et eorit e. 

feet, while twen t)- to thh·ty feet length!' 
are common. This- material though h::tnl 
is also brittle so that an attempt to t·e­
m ove them from their po~ition in the 
dune nsually 1·esuli!::l in their breaking. 
These are fulgurites c-md rUe formed u)~ 
Jighining, striking the e:nth, generating 
heat, and t hus fusing the sand to form 
silica glass. Sand consists mainly of sm~111 
grains of c1·ystalline silica which melts Ot 
fuses at a temperature of 1,700° C. TJ1e 
grains of crysta1Ii11e snica in the immediate 
vicinity of the lightning flash are raised 
to this high temptlrai.m·<". fused, and t hen 
the whole object cools so rapidly tha t ii 
retm·ns to a non-cry~dalline or amol'phouH 
state, that is, it becomes a glass. Ful ­
gm·i tes are btanched at times, because the 
lightning flash sometimes b1·anche~ in 
passing througlJ the sand. Ful guritelo: 
are found exclus-ively in sandy area~ such 
as chmes. probably herause sand drah1!'< 
easily and is usua11y fairly dry. Thel'e­
fote it is mostly a good non-eonductor of 
electricity. 

IIere and there on the Earth's surfarr 
are crater-like deprrssion · the origin of 
which at times has been difficult to ex­
plain. Four of t hese examples at·e now 

k11own to haYe bc·en caused b~· the impad 
of ~ingle la1·ge iron nwteori te~ 01· shower!'; 
of large iron mtl1col'ites. The Arizona 
meteorite cratrr i: a single one, app1·oxi 
mnif'lv circula1· in outline 'vith a di.amete1· 
of 1 lll:ee-quarte1·~ of a mile and a depth of 
:>70 feet. On lien lntJ'.Y eH t tle ~dation, 50 
mileR south of the MacDonuell Ranges in 
f'en1tal .Aushalia, within an area of half 
~1 mile are found thirteen meteori.tr 
na ters. 'l'he lm·grst one is O\~al in outline 
mea~ul'ing some HOO hy :~00 feet acro. R 

and (50 feet deep. At \Yabar in the Arabian 
deRert two distinct crater s have been dis­
<·ovet·ed. the lcug<'r mH.' appt·oximatel~· 
cil'('lllar , wHh a climtJCtC'r of 300 feet an d 
n <l<'pth of JO feeL 

~catiered on the ou ter slope of t he:::t' 
('J·<tleJ·s. and fot· ROUt(' dhdnn<'e further out 
a~ well, are found mn. !0\es of meteori<' 
il·on. These m·<' pari kularly plentiful a1 
IT<'nhm·y, wlier<• ou1l'ide 1he crater wall!:' 
~ome 800 fragme11 lR han" been recorded. 
Th<'He 1·ange jn wei gh i ft·om 300 Jh tlown 
to <1 few grams. 'Nhtn)' oC the smnllc1· 
pie<'el' ha,·e bE>en twil-'1('<1 and be11t hY :;;ome 
t t'<'Jn('ndous for ce. 

rl'he 'V a bar era te1·s a1·e more noted for 
the preseuce of plrntiful amounts of 



JuxE 1, 1946. THE AUSTRALIAN MUSEUM MA_G_ A_Z_IN_E_ . ______ 57 

S ili.c n gln~<s f r o m 
W almr. n ·r oken l<liT­

J:a ce of 11 bOJn b s lto " ·­
i u g nn~:uh1r fra~­
m e n ts ot: w hite ~lnJSos 
w i t h s m n ll b ubb les 
e m bec1c1e cl i n g r ey nncl 
b lue ~: l ass " ' it h l arge 

bu bbles. 

silica g1ass. The outer slope of the 
craters are thickly strewn with cindery 
masses of this glass, and indeed, the crater 
rims themselves mainly consist of this 
material. Many of the individual masses 
a re bombs, sphel'ical, or drop-shaped and 
extremely cellular in structure. Some of 
t he larger bombs show ropy stn•face 
st1·uctm·eF; iudicating distinct flowage of 
the mate1·ial when it was in a liquid state. 
One of the main 1·easons for such a unique 
occm·rence is that the Wabar meteorites 
fell on clean desert sand. Around the 
largest IleJ)bury crate1· a more impure 
. ilica glass is found, not in the same pe1·· 
fectiou and abundance as at w·abar, but 
nevertheless similar cellular and ropy 
structures. and bomb-shaped masses are 
fonnd. 'l'he country rock is an impure 
sands1 one and not a pure desert sand as 
at \¥abm·. 

The rirenmstances in Arizona must 
have been somewhat different, because 
sandstones in the neighbourhood of the 
craieJ· a t·~ only sintered and do not show 
t he effectH of complete fusion <ts at vVabar 
and Tieubm·y. 

The l1eat g(lnerated by t he impact of 
these large meteorites gave rise to 

ex('eediugly high temperatul'es. The 
C'\·idence of the craters, the h·on meteo­
J·i te!:l, and the silica glass has enabled Dr. 
L . . J. Spencer, formel'ly Mineralogist at 
i he Britil'h Museum, to piece together an 
impre~:;sive sequence of events as fo1lows: 
As a ln l'ge meteorite approaches t he earth 
i t·a,·elljn~ wah planetary velocity, in 
1'1·ont of it there deYelops a cushion of 
highly ('OlDJH·cssed air at a very high 
temprt·atm·e. ·when the mass stops 
l"llddeiJly. dm• to impact with the earth's 
~m-f<H'P, the kinetic energy which it 
po~sP~se<l by d1·tue of the fact that. it was 
in motion, is transformed into heat with 
the dcYelopment of a temperatm·e high 
pnough not only to fn~e but actually to 
\'apol'izc the 1·ocks in the vicinity and 
pat·t. pcl'hap~ the greater part. of the 
meteor· i1c itself. D 1·. Rpencer envisages 
a pool of boiling f:;Hica into wllich dr izzled 
millions of t iny dr ops of molten iron and 
11 i<-kel , condensed from the vapours of 
t heHc m('te11fo;. 'l'he cellular structure of 
jhp sili C'n g lnsR bombs indicates t hat 
boiling iook plnre and the drops of molten 
iron ~n <l niclcel are now found as t iny 
111e1t\ lli<· $;ph ere~ s<:att(:'I'ed within th'e 
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Close 1111 Cif t h t> s tn:­
fnce of t h e c•rate.­
jn the J\ew Jllexic·o 
dc•sert fnr m t>d b y i n­
t e n se• dtHl' II 'WII r rl tlr('s­
l'oUrt- rc•sultlng f r o n t 
the I'Xtllosion of t h e 
first atcuu ic b o m h. 
XCitl' thl' n hunclnnt 
s ilica glass a ucl t h t> 
c h nrred rC'mains of a 

cle.,.<-rt Jl l:uat. 

gla~s. .\1 t h<' t irue or impad 1hi: sudden 
fOJ·nw t ion of h i glll~r ht>aied .·mea, iron 
and nickel \'Hpom·. together with latge 
qnantitie!'; or steam from the moistm·e 
<-Ont<lincd in the rocks, wa. sufficient to 
c-ause <-1 ,·ery large explol"iOn which formed 
the cr·H1<>r, slw ttet·ed what solid pm-ts or 
the meteo1·ii<.' l'emained, and hurled 
mcteot·it<' fragments and inm.rmerabl e 
:-;pl;udtes or hoi ling silica. i1·on and ni<'kel 
right outHide the <Ta1er itself. 

.Just wlw I 1<'111 1H'J·ainr·eR wen) attained 
tlm·ing th<'k(:' h:lppeuings is difficnlt to 
estima t c. At JlOl'll l <1 1 atmosphel'i<: p1·es~m·e 
llw hoil iul!: poi11t of ir on i s :~ ,:woo C., of 

· 1 1 . .., ')7"'0 ( 1 1 f ·1· •") -ooo r; IIJC' {(' , ,,,,) I ., H 11( 0 S I I('fl .))) \. . 

Af\ t1H' JH'Cf.lsm·e inrt·eases, so these boilinp: 
points inrrNlxe, and sin ce the pl'essures at 
i he 1ime of impnei must hnv~ been of a 

high or<le1·, so 1hc !<.'mpet·atm·e mnRt have 
IJPen l'nl' in t>x<·<•ss of :~ .. )00° C. Fm· <'om­
Jl<ll'i~on.ih<' (Clllp<:'t·ntut·e in the \'icinit~· of 
tlte oh~<>J·,·n I ion poiu is of a hlast -fm·u aee i~ 
only <thou f 1.~00 ° < '. 

'l'hrxe t l'<ll<'J-. thct·C'fon~ nn' not mereh· 
drn ts in I lw gt·ouJHl Jll<Hlt' h~· the }Wn·n~­
sion of a JtJett•ol'it<.•. 'rhev <ll'e tl·ur 
t>xplosion <'l'<ll<'l'S, and nt the.1ime of Dt·. 
HpelH'<' J·'x ill\'<'st inn1 i011 the onlv corn-,... . 
JHll'<lhlc> lll<ln-madc <·t·<li<.'rs wet·r those 
fOJ·med hy milil:t1·y mines an<l higb 
explosin' shellx in thr lHl-1-1918 'Ynt·, ns 
at H i l l GO, n<•:n· Yp1·ex iu nrlg-ium. 

'l'o·chty i I' an ohsener in an ar1·oplane 
\\'Cl'C (o fly 0\'C'l' lhc <l<>serb.; of ~€'\\' ) Jexi('O, 
lH'm· t hr fool of n moutltnin called Rien:-1 
Ostm·n hc:> ~wonlcl noti<·P n Ctll'ion~ l'Cfl<'<' ­
iion of g;t·<'rnixh l igh1 l'nnn a <'il·<·uhH' <H'Cn 



THE AUSTRALIAN MUSEUM MAGAZ_IN_ E_ . ___ _ __ 59 

som<' ~,400 frrt in din meter, especially in 
the t·ays or tlw ~t>1 ting sun. fn the middle 
of this gJ·('<'n i~h l'plash of light he woul d 
note <l shallow sloping crater some 300 feet 
ano~s <lnd ~.) l'ect deep. Thi!'\ i · the 
nn1rr mnd<' h.Y the explos ion of the til·s i 
n1omic homh in .J uly, 194:5, which was 
<l<'toml t c>cl on top of a tow et· 100 feet high. 
Dl'. Clydr FiRher of the American ::.\Iusemn 
of ~atm·al TT is1 or·y con~ide1·s it to be a 
prc~su1·e dent nli lrcr I han <111 explosion 
c1·ater. ,.Phe grcclri:.;lr light is caused l>y 
T·efleetion~ fl'om 1 he g1·rn t c il·c11l;w splash 
of !'iea-g,·cen ~ iliea glass ilh1t !-:unounds the 
nai e1· 1o nn t>xten1 oC about one·qual'tcr 
of a mile on nll Hides. Thh~ glas~, of 

' 
com·~'><>, wns fo1'1lwcl by fusion of the de ert 
s<HHl due to the h<>at liberated by the 
atomit explosion. ~\s in the cm"e of 
metcol'ite cxplo~ion~, it is diffknH to 
speak of <>xnd i('rnpet·at ures, but we do 
know that the temperahn·e associated 
with 1ht' lihet·ation of atomic enetgy 
app1·o;wh sol;u tempe1·ai m·es in magn i­
tud<', 1 h<l t i ~ in i he orde1· of millions or 
degt·ees C'rnt igr·a(le. 

T he li.I·st imp1·essions one teceiYes from 
photogJ·HphH iH 1haf the whole of the 
~ml'fnec :n·e:t of HH lHl Hffect<>d wa!,; fnserl 
inst<lnt<lncouJO;Jy, mHl thell ran together 
befote sol id i fi<'a tior1. < 'JosPr ex<Hninntion 
shows lllllllet·ous si11gle fntgmeuts ,whieh 
mny b<' sil i<·n bombs l ike t lr ose f01mcl 
at ' Yahm· <llld If en bury, Rnggesthlg 
vap01·ization oC the ::;ilira. If n1p01·­
iza1ion oecuned, the tn·es;ent unique 
l'itructm·e of 1he glass . may ha,'e been 
fol'med bv the con. tant 1·ain of chops 
of mol1ct.l 1-:ili<'a <·otHlensing from 1he 

)h· . ... \Jlen ... \. Rtt·om, A.~ .1'.C., lh"t :::; been 
:rppoin1Nl EdtH'<t(ion OftkeJ• of the An~­
tJ·c-1 Jj an Mnse11m. Hcfen•nee to the d u ticR 
of this ofli('<'J' iH m;Hk on page 39. 

~11-. Ji'. D. l\ld'nd hy, an11 JJ 'Op ologist, nt 
ihe ilr v il n t ion of Ml'. Jt Lin<lsny Bla<·k, 
<1ccompan ied him <11Hl hiR Ron Langdon on 
C) ('Ollecfing- iJ• ip io western xe,v Sonth 
\V a 1 e~. }1..,J•om n lllllll hPt' o I' old en m p-

em·eloping a tmos plwre of Rilica n1por. 
<UHl falling ba ck 011 the i·nuface of the 
dese t·t, fl~lt t c ning out, and then ~olidi · 
l'ying. 

i\o <lttual s pecimens of the ·gh1 'lii ha Ye 
1·caehrd .• \ nRir·al ia yet. 1o my knowledge. 
<11Hl one cannot speculate fl·om photo· 
gn1phi<' e\"identE:>, but such tJ:emendou . 
lt>mpen1tnre Rugg<>sis that evidence of 
n<'tnnl vctp01·i~atio11 and boiling of il1e 
s ilie<1 will b() ~hown on examination of' 
i.hC g·l;l RS. 

T!r n phoiogntph he1·e 1·eproduced the 
pt·eRen<:c of ('haned 1·emain.· of a desert 
phlllt in 1hr midst of this evidence of 
violent and i ns.tnntaneous des truction can 
har·dly be b<>lie\'('(1. J'e1·hapR afte1· sudden 
clwni11g of th<> woody matel'ial fm·ther 
combu~tion was t·eTHlet·ed impol'>. ible by 
t IH' pt'<'!';enet> of <lll atmo phete of 
\'aporized s ili nl. This i~ the nH' t·N;i 

specn1a1 ion n1lmil 1<><lly, and an examinn· 
tion or this unique nl<tn·made phenomenon 
i.· <1waited with interest as a means of 
throwing- some further l ight on ihe 
IIH'<'hHn icH of the 1 ib('J·ntion of ntomi<.: 
c 11 (' t·gy. 

Cet·1 n i 11 . o111 er n <l tm·a 1 g 1 asst>s o !" 
J·PsiJ·i<'t ed grogntphical distribut ion :we 
known. 'l'h<'HC an' 1lle trktites nnd al ­
thongll Am;it·ctlinn gt>ologists believe 1bem 
io lw of stmigllt out meteol'ic m·igin. 
geologh;i!'; cls('wh eJ·e by no means tmani­
monsly H('tept this dew. li'o1· fudhct· 
inf'onn;.ltion on t<>kiites the 1·eade1· is 
l'efenecl 1 o a Jll'<''· ionR issue of t.bi:-: m;1ga · 
zine. 1 

1 Hoclgc-Smith. T .: 'l'cl<tites. Au~T. :\Ius. ~lAc .. "· 
1 !l:i:~-3:;. 225-227. 

Riiessites on 1'nr·plla, Yau canuia, 'Y<lngn ­
lilli, Bnndt'<1, P m·uc-lllga, Glend<ll'H, <o"llHl 
,.J'ong·o Hl at ions in the north·weste1·11 Jlcll't. 
of' 11H• Si<li<', mHl n1 Lake. ·Olepolok<1 nnd 
PeN,v on the Pn l'oo Hi \'€'1', more t han 1wo 
ihOliHH tHl five hnnclr·rd illl ])lements \\'f't·P 

gnUH' t·t~d. 'l' hes(' han' enrich<?d tlw 
.M nsenm'~ cnlle<'i ion I' eonsidel'a hly. I' or 
lhe::;e :-;ii<'H wcl'e JH'<'\' ion:-:ly nm·epi·<~senit'<l. 



60 THE AUSTRALIAN MUSEUM MAGAZINE. JUN E 1, 1946. ------- ------''---

Australian 

Marine 

Eels 
By 

GILBERT WHIT LEY 

~nul..e Eels " ' h ich mim ic 
o u e n n otl1 er. 

Left. the C u lyerin 
(Stet h Otlterus) . 

E BLI:::), a cettain humorous gi·amo­
phone 1·ecord assures us, are Ye.ry 
funny fishes, and the1·e are fresh­

water eel s, saltwater eels and conger eels, 
the latier being "whoppers". The 
comedian's classification (it may be re­
marked without sardonic infel'ence) 
ag1·ees vet·y wel l with modern scientific 
classification. Almost all fishes which 
have a long. snake-like body and no 
Yentl·nl fh1s hn ve been classed as ''eels". 
so that a hn·ge and incongrous assortment 
so that a large and incongruous assort­
ment has 1·esulted. The celebrated "Elec­
tric Eel" of South America is not an eel at 
all but an entirely different kind of fish. 

The freshwater eels anrl their "glass 
eel'' lm·vae have already been dealt with 
in this rnagaziue.1 So iu this article 
only om· marine one~ (of which there are 
~eYenty odd) will be ronsidererl. 

Once 1·egarded as ptimitive, but now 
considered as degraded types, the Rice 
Field I~rl R have the gills opening into H 

l"in~le slit or pourh. In some the :fins and 
even the gil1 -filaments are rudimentary, 
when accessory sacks and bloodvessels 
enable t hem to gul p air into the gHl-ca vity 
and breathe it direct. They inhabit fresh 

1 H. K. Anderson and G. P. Whitley: AusT. Mus. 
MAC . . ii, 8. 1925. )). 270; Whitley: ibid., iii, 10, 1929, 
J>. 34 8 : F. Walrord: ibid . . iv, 4, 1930, p . 139. 

lli~-:"ht. the Harlequin 
( Chle,·ustes). 

. \ fter D . S. J ordan. 

and brackish wat<' r, especiallJ· in paddy 
fields, canals and ditches of the Orient. 
k Tynbrauelws is known from N.W. 
Aus1rnlia, but I suspect that .:tmphipnous 
and Fluter. may have been introduced by 
Chinese for food many years ago and are 
not native to Austl'alia. Rice Field Eels 
can lh·e a long time out of water, and bury 
themselv(ls in the mud dm·ing drought. 
Some p1·ott·nde the tail from the mud and 
mo,·e tail first; this wus regardeJ. by 
Dr. IIeJ'J'e as a protective device, since 
an enemy might seize the wriggling tail 
and l<'a \' (l 1 he head and boclv unharmed. 

..A disi i nrt group of smali Shore Eels 
(. llabes) is rommou in our rockpool and 

has only one gill-opening. behind the lmYer 
part of i he head. 

C'o~GERS. 

<'oup:rrs. lhe ''whoppers'' of the comic 
monolognr, m·e said to grow to 10 feet 
long and I OOlh. in weight in Europe. but 
a 'I'nsmanin 11 one 6 fpei 6 inches long is 
1hC;' hu·gr~i .\nsi1·alhm one known io me. 
most C'xamp]C'f; being 3 feet long or less. 
In New ZC'alcmd, a 6 f(>Pt 9 inches speci ­
men weighing- :nlbs h <1S been reported. 
Cong(lr eels m·r frequently sold at 4d. 
i o 6d. p(lr lh wholr in Victo1·i.an mal'kcts 
and <u·e ~kinned hE>fOI'e being retailed ns 
<·ntlei ~ nl :1 hmd Gel. m· Rd. a lb. according 
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Onc-1-:'ill.-d F::t• l (Synbranclaus) trc)m tlae N orthern 'l'cJ·ri tory. J.,o~wer left, teeth o n roof 
of mouth. t'nlnt·~.-d: ri~ht, lo"•er s u rf:tce of lten d s ho·whtp; month nnd single external 

g ilJ-O{ICning. 

1o ilh. ea!-\~)', <'iiy Council l nspectOl' at 
.Ylelbourne Fish Mnrket. These mostly 
come from ~ns.t~rn Yictoria and southern 
New South 'Vc1les. 

'l'he eggs of cong-ers are much larger 
than those of fre~hwater eels (yet more 
t han :3 million may be laid b;v a single 
female) and t he young are ''glass eels", 
the classic Leptocephal'u.s which is used as 
t he scientifi c name of the Conger group. 

~\.llied Austral ian kinds are the Little 
Conger, Poutawa) up to 16 inches long, 
which is ent<>n by Flathead and other 
commm·ciu 1 fi ~h ~R, and the Ladder Conger 

G. P. Whitley de1. 

(f:1(·a lanago) which has a remarkable 
8el'i(' r-; or I uheR ananged like a ladder 
<tlong each side. Both these eels are 
so met inw~S W<lRhed ashore after storms. 

Th(\ S il ve1· or Pike Eel ( .iJ1 u1·oenesom) , 
l.'ometimes landed by the trawlers has 
hug-e Rh<':u· ing teeth ~long the roof of its 
mou1h and its tail is flattened sideways: 
it gl'ows to a large size (at least 5 feet) 
an cl is Ye ry fier ce. 

The <'osmopoli tan Duckbill Eel (Nesso­
rlia mph'lUl), up to 10 inches long, has been 
l'onnd in t he ,warmer· parts of the Tasman 
Re<l. Fm·ther noJ'th, in Queensland, the 

A Con A"cr J.;c J (J.t• t•toC(' Jihnlus wilsoui ) caug hf enHu g n Gont fls h In \Vtdson's Bny, Sytlney. 
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od d \\'i te Eel (Diefri<·llthys ) hax an 
almost p~linfully sleuuel' head and body 
( itx d('lpth is abont one-tiftieth of its 
leng-th. wbith is 1-q inchel' ). 

The \Yo1·m Eel!-\ ( f<1mil~· Etbelidae) 
hunow in mud and ~and in hcn-bonrs 
and nt the sea bottom, hut li ttle i known 
about them. They mos tly lack pectoral 
tin:-; ( tbe little " lug-s" behind th e gil1 s in 
some eels) a nd have thr hinde1· pail· o'f 
lH>~it·ils ~ituated jn thr nppet· lip u eal' ihe 

.\rrow Eel , Cyerua 
:at r um. 

Aftt! t' A . Brauer. 

l',Yt'. They I·al'ely exe<'<'<l :W inches in 
length. 

E H'll more bizanc i~ the ~\now Eel 
( Cyrma), found we11 1o ihe ROuth of 

.. \ustn1lia and Tas mania. ' rhe j <:nYs f o1·m 
needle-like beak~ wh i t'h do not dose 
p1·opcl'ly so that i t i ~ cliffienH to vhmalize 
theit feeding; the fin )ol met"t in a fol'l.::ecl 

'\<Vh t•n a Con J!,'t•r i ~< caugh t , it 
takE"~< dlllrA't' of t h e boat. An 
a nliJ~< i n~-;" sk('tt•h b~- J nmes 
Hu n n inJ::tou, F irst Bisho1• o( 
Ea~<tct:n J•:cltl:ltorial Ahica . 

. \ ftt• t' E. C'. D awson. 

ta il gn·mg- an an o\\·- like shape and t he 
<'olom· is abnoHt hladc 'n1e l A•ptocep lwluN­
lnn·n i s unusually <l('('P Hnd O\'al , with 
poi11 ted j<tws: it t·elll<lins thns <l bout two 
Y<'<t t·: and only gro"·~ to <lUOnt :)~ tlH:hPl-' 

long- ,wlH' n adult. 

~:'\ .\10: EELH. 

The Snake Eel~ (fa m il~' Ophi<.:h1hyidae ) 
f01·m <-l fHscinatj ng g t·ou p, often brightly 
C'o lom·e<l, s poHell o t· hn nded. Yety ~mak<' 

lik<\ <ll1d ha,·e th~? tnil ending not as a 
fin b nt in a fil-m point. Po~sibly they mimi <: 
<'<'t·tnht poison ous s<';l sn<tkes m· imitate 
otH' <111 other in f <n·m mHl eolom·. ( ee 
figm·es flanking 11w t i1le of this art iele. ) 
C'C'riainly one hns io <'X<lmillc t hem elof"ely 
fil·st of all t o F-iC<' th;lt they han:\ gills and 
s<'<1l elcss skins }1tHI m·e ihus fishes nncl 

.\ n ovel Con g·er (.,' imbr i t-t• Jts nmhrellnhia) f r om '\'ew South '\\':t it·~. "ith ti ln m e n ts 
on the snou t a nd r i b-li ke sn)tttor1~< tn 1 h e liJIS. Lower l t>ft, h•eth o n roul' of m ontlt. 

n . P. Whitle y del. 
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A SertH! II t E<' l (Lt-JitOJrnllthu~). S feet 
1 ind• lo n J:, trnwl e d 8 milt's off 

"\\'ollo n J{O JJ J.:", ~'\Te w ~ou th Wal es. 

JH>t Rm1kC'~ nnd. seeoHtll,r. to detect the 
clistingni:-\hi11g f<'<t1UI'<'R of the ,·arion:-­
~pe<:ies. ~OIIH3 um·rlate<l formR being extra­
m·dinndly <llik<' 5;Upel'fidal1y. Tlley :ue 
<>a1 <"'11 by sen Rlla kt>s at times. One species 
l'L·olll C'<'Yiou has been ohserred hv Del'ani ­
,r<tga la · iu:-\inml1 P<l in the urinogenital 
l><lRs:tg<'~' of lc11·ge p<.>rrh-like <:Ol'al fiHhes; 
in <tllofh<•t· k ind (Filf'l710pfNus). he noted 
1 hat the m<~l<· l1i t t hr hu·get· female nnd 
d un g to het· <h1ri11g breeding time. The 
<·oni<·al o1· f ll ot' IJ i ike tail <'nrthh,s slHtke­
<'C if; 1o hu1·1·ow hrn cl o1· tail first in sand, 
0 1· t hey Jll n~· o<·<·t JI ' in gt·oup:.:;, waving l ik<' 
sonw u~;uiu (l p lan1-g1·0\\'1ll Ol' ientacles 
'nithi11g out of th<> ('ot·al. 1Tnfol"tuna1ely, 

'"e know nothi11g of the .life- tories of 
..:\ n~ltnlinn species and they m·e not yet 
<'n'n p1·opr1·l.'' C'la s~itied, so that an 
int01·e~ting ncld i~ h(' I·e open to an,r keen 
nnd patient nattll'ttlist. 

Om· l:n·ge~d and best known is ti1e 
~<'I'JWnl Eel m· Oplli.~;urus (Leptognathus) 
\\'ith its bPak-Jike snout; this eel grows 
fo a g'J·e;.\1 l('llg'th, up to 8 feel 1 hH:h, anu 
i!:i ortc11 trawled in 1\Ctw South ~Vales, 
o1· Hlll<ll I ones <lt·e found btu·ro\\'ing in 
:-~and in ou1· llctl'l>onJ'S. It is sornbi·e­
('O I on1·NI, I i kr HOllH' or the ti'opi cal ones, 
hnt o1lle1· :.:;nHke eels ~uch as Malt-oliophis) 
wi1b its hand~ !'eealling' "cross-gal"tered 
hosr". O;,/iichfllll8 and Stethoptm·us are 
s1 J·ik it1gly U<tiHled. . \n abenant genus ig 
the slend<'l' Chingilt ( rirrkala ) fl-om the 
<:lulf of ('m·pPnfcu·ia. in which the gil1-
sliis ;.u·e <-lo~e tog'f>ther near the middl<> 
of the liJHler· suda('C', and the fins are 
1"1Hlimcuta1·y, thC' pedorals entit·ely 
In ('ki ug. 

1'he Tht·ush EPI (. l phtlwlmiclttllys ), of 
which two t1·opi('Hl Australian species 
h<W€' ilt?<'n nott~d, belongs to another 
gtOllp of' ('ClH with ve1·y slender, ,wOl·m­
like ho<lim; \\'Hh ihe dorHal and anal fins 
t ·rvJ·e~Pil1Nl 011ly by i11 conspicnons folds. 
('Onflncllt HI'OtiiHl 1he tail, whe1·e alone 
<1 few lo>hol'l lin-rays are discernible. They 
I ie ln11·i<>d in mnd n<'Hl' river mouths and 
11..,,.<> ih<' PYP t'O\'<'J'<'<l by r.;kin. 

HEI•:I•' EI':U·> OR 'MORAYS. 

Thic·k bodit><l, slim_y, tough-skinned. 
hu·gl' and sa,·ag<>-fang-<'d. the Reef Eels 
o1· ) J orn,rs lm·k amoug~t J·ocks 01· coral 
nnd of1t>n <lo not hesitate to Hwim aftet· 
<llld tt·y to hit<' <ll1~·one wading neal' 
them. 1' h<' <lot·s:-11 <tnd <mal fin~ of R(lef 
J·~('ls ;u·<~ often l'atl~' o1· eYen reduted in 
~iZ(' ( ltrongh lad\ of 11~<', an d tllete :ne 
no "lugs" o1· pec·toral fi ns. In Echidna, 
11t<' t<'el h n I'<' 1 ik<' molars, hnt in ihe 
1111J11CI·ons 1-'p<'ei<>:-. of !1ycodontis ancl 
ilw Ry<l n<'Y Gre<'n I•Jel, t hey are I·azor­
:o~lHnp fn ngs. Hnid h.v Home to be poisonous, 
I hongh th is is not p i'Ovcn ( likr the anticpw 
sim·i(':-\ t h<1i mot·ayR hnd tf'ndency to 
hyd1·o phohi<1!). 'l' h<' ('Olm·ation i~ extremely 
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nuiable and the mor~1ys a t·e thus difficult 
to classify. 

The Pettifog·ger (Kotorabtda~) of 
'~'e~o;te1·n Australia has a b1·own band each 
side of the snou t and the Gh·affe Eel 
(Thaerodontis favagin,e'Us) large blackish 
spotf,; on a white ground , shaped n1th e1• 
like t hose on a Gii·nffe. Othe1·s (A J'·ndl!a 
and LPihala) are handed like zebras; 
adults of Sidrrfa, are sp1·inkled with a 
galaxy of dm·k shn s, whilst othe1· -:\Ioray~ 
have rl onded rolot·ation or :ue arlorned 

T h e longest Austrnlinn 
Eel, Evenclle lys macru­
rus, ~-.·Jl .Cl• g r ows to 13 

feet. 
After W eber and 

de Beaufort. 

'l'roJ~i <:nl R eef Eel~>. 

Tot• to bottom: 
Cloude(l Reef Eel, 
EcJaidnn nebulo~m. 
Giraffe Eel, Thaero­
dontis fnvnginens. 
Zebra Eel, L eH1nla 

1•oJyzonn. 

\\'ith pcal'l-Jike lllarkings Ol' yellow uet­
"·ol'lc The Or(>en Eel of ~ew South 
\Yales smears itH C'olour (which may be 
1hw to Hyrn biotic algae in i ts slime) on 
ndjoinil1 g rock~ <:llld, afte1· death, its ski11 
turns a dingy b1·own. 

'l'he1·c a1·e many stories, some apoe­
I·yphal, of giaut eels of terrifying habits. 
on ihe OJ•eat Bn r·rier Reef. 

'PJw longest A n!'ih·a lian Eel. a Yeritable 
!-\en -scq>ent. il~ tlw ~pecimen of E'l;encllely.c; 
macrura exhibi ted in t he Queemdand 
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.lluseum, lhi ·lmuc; it is tbirteeu feet 
long and WHH hooked on a gut line by 
}lr·. ' "· ,J. Bnt t at .\Iaroo<'hydoi·e. Yet this 
svelte ruoiH:;tct· only weighed 24lbs. Can 
tl1is be the mmH.>ating eel of Banie1· 
Heef lrg<'nd, the modern counterpart of 
the r;weuous .\l nraeuae to which the 
Homan s thl'ew lh('il· shwes? 

ln (hiffith'8 euition of Ba1·on Ctwier':s 
. l uimal Hinydom (1884, p. 547) it is 
1·rl<lt£'d conee1·n ing the Morays or 
.\Im·aennc i lwt, •·they we1·e carefully 
reared in ,·intria by the Romans. A!'. 
early as ilt<• time of Cae.·ar the multiplica­
tion of thc~H· domestic nnnaenae wa. so 
g1·eat, that 011 the occasion of one of his 
tdumph -, t hat g1·eat genetal presented 
~ix thousand of them to his friend . 
Licinius Cra~sns 1·eared them so a to 
be obNlirnt to hi s voic·c. and to come and 
t·eceive thcil· food from hi s hands : while 
the celehrat<'Cl ora1oJ· Quintas Hortensius 

" ·<•pt on•1· tll<' Ios · of tho ·e of which dea th 
bad U('ln·jved him. " ' 

Some or (he RomauH e,·eu lJedizeued 
the il' faroul'it c pets with ringR and je.wel.· 
like <'HI' l'ings. 

Tull~ GuLPER. 

:::)tr·n11ge~-;l of all the Aushalian eels i · 
probably i.he blnck Gulper or P elican Eel 
(Saccophcwyna· scllrnidti), 4i feet long, 
taken by l.he ''lJana/' in about 1,000 meb·tls 
depth, in llw 'l'asman Sea. The eye, brain 
and o1 hrr rHnl parts of the head are 
in s ign i fic<lllt in size compa1·ed with the 
C' noi·mons mouth with its pelican·lilre 
memln·m1cs. ' rh<'l'C' L a luminous organ 
near ihP tip of the tail. 

This, as )[a1·ston's Scourge of Villany 
ha s it , is sm·el ~' one of those 

Eels that never will appear 
Till t hat tempestuous winds or 

thunder tear 
Their s limy beds. 

G u ltl c> r o r P e lic nu Eel (S~I <'COJiharynx scltmidCi ) from tbt' T n s mnn Sen . 

Mr·. Wal leltc < '. Wm·th, C.M.G., LL.B., 
( 'hail-man of the Public Service Board of 
~ew South \Va les, has been elected a 
member o[ 1 he Board of Trustees of t he 
A ustr:=~Uan M n sm1m. 

) l r . 11. U. M athewR, B.A., P resident of 
1 he Board of 'l'nu;;tees of the ~\n 5;tralinn 

After L. Bertin . 

.Museum, has been appointed Crown 
C1·own T 1·ustee. 

l u the n ext issue of TIIE AUSTRALIAN 

l\l UHiilUl\1 M AGAZINE t here will appear 
·'Bh'ds of u. Tropic I sle", by Mr. F. A. 
:McNeill , a continuation of his series deal­
ing wit h th ~:> Great Barrier R eef. 
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Some Butterflies of Australia and the 
Pacific 

The Swallowtails-IV. 
By A . MUSGRAVE 

I 
l\ the last n1·t icle ·"·e t·olllnH:' nce<L <l 

d r:-;t rip t iou of I he I 11 inl <1 ivision of t lw 
Fluted PH pilios, the Glos~ Papilios. 

nnd, in dcalil1g with tlH' l)f'rautlws-gJ·oup. 
W(' nol<·d how t ht• R<.:Hliug, wlt ich is gn•e11 
in tl1e wcs(et·n spPcies of the g1·onp. 
thang<'s 1 o hlne in 11w easte1·u fo1·nk·. 'rlw 
repl·t•sen la tin' s of thi · g1·onp in tl](' 
rapuan t·egion ar·e P. lorquiuianus Felder· 
and P. pcridr:.; \Ynll<H·e. wh ieh wm·e then 
IH·ietl~· <l<•s<· r·ih<'d nud which <n·e het<~ 
il1n s t t·;l1 <·d. 

P:ttli Jin Jl t- ric•l l'l>. 'I a le•. ' l' i m ot·. \\'in~ 
<''tmnse ~~ inehes . 

[n t he pr·ps('nt contl'ibution we continue 
wi1h i lw s<'c'OIHl group of t he Gloss 
Papi lio~. 1he u/ysses-~1·oup, which inclndes 
1he beautiful blue sw<lllowtai ls of the 
norih Qn('enslnncl and Pnpnan t 1·opies nnd 
c e l'i <1 i 11 P <H' i fie- I HI a n cl R. 

'l'rn: U r. YSSF;: -G rw u r. 
In (·he ·ulysses-gt·oup 1he nppeumef;.1Ce 

of the win gs is bluP f'rom ihe base for <1 

t hird or· mm·c, an cl beyond 01 iH blne ha ncl 
tbr winp:~ m·e h ln<'k; the !'\llb marp:in <11 

s pot s 0 11 IIIP lllld<' I'St l r-J'n<'(' of ilt<' 11 ind 
wiug <II'C (l·itoJOifi·cd, IJ]U(\ yellow Hlld 
hlac·k, f1·om hPI'o t·<' ln1tkwm·ch:. 

P:tJiilic> lorcn&iuiauu-.. H:djau. '' iug ~:\.!Ill li S~, 
IH•rusl> t h t • l'cll't'" iu~"'· :l'l i n c·h ('loo. 

Only I \\'0 spPcic>~ ;t J'(' t·l'<·og:n iv.Pd 1'01· t his 
gJ·011p. J>. ulysse"' Linne. "·iih it!'\ tiftet'n 
snh~J>PC' i<'s 1·;mgi ng from ~\m hoina. ( 't>rnm 
il JHl ~apot·oc'<t. to ~\nRtr<1 lin and 111<' 
Rolomon l s in ncl~. <111<1 P. m on trou~irri 
Boisdm·<11, f1·om :\('\\' ( 'a leclonia and 1hr 
Loy;llly l sla ncl ~. TlwsP hlm' swnllow1<lil:o­
Pxc· i l<• ;ul mil·afioll \\'hPr<'n'r· thp~· ;u·e Ret~ll. 
\\' IH•th<•J· Hying high O\'Pt· lhe P <tptl<lll 

jll llg)P!' 01' ;IS dt•acl SJWt'i HH'IIS in Cl 111\IS('tllll 

c-ollr<'t ion. 

ln m ost fonns of P. ulyssc ·" t lw mall' 
h<1s the· upprr·~ tll' fH t(l hlac-1\:, while ihe 
nwlnllic· hlup t'nlo1·a1ion <'AiPnd:-; n11 tlw 
fOI'('\\' i llg fi' Oill t hp h<lH(' I() 1 he <l}WA or 1 ht• 
<·PI I an<l. in thp lli11<lwing, a~ f:u <ls tllr 
middiP or lhP cli :-;t·. ~IPI:1lli<' l"taling on 
t ht• l'ol't'\Ying, ~w<'l1 ns " p mny fi nd in 
11lPllllH•t·:-; of llt r }H•J'f(l// 1/ /1.~ ·1-1; 1 '011 )1 , i ~ 
\nlnling. Lon:.r pil ost' H<'A ~(t·ipt'i':. ' "<W)' ing 
in lhc> <lil'f('l'l'll( R tlhspPC'iP~. :He J>l'PS<'llt Oil 
lhr ,·riuH. 'l'lw mHl<• r ·~ i<lt• i~ hl<t('k-hrown 



fo1· the grca tcr p<nl or the has<tl area o( 
the fot<' \\·iug to IJe~'oud tlJe cell and, on 
the hindwin~. to the middle: the outer 
part IJeyond the d;u-kct <H·en is ~omewhat 
:rC'Ilowi:..;h. the fcn·ewing with a. light hand 
l11 ·o;~d to\\ anls llle costal 1Jo1·d<>1· and 

P t\ J)ilio ulysst•s ox~·nrf t>s. Fentale. Arn 
l s lnncls. ''' l n~r t-xpanse 4 incl• es. 

t:qw1·iug iowanls the hintl botdr J·: th(' 
hilldwing has submarginal spo1~;, The• 
fcma Je is not HO bla ck, i he blue <\l'E'CIS of 
t he wings ~ll'e smaller and the blue sc·aliug 
is not so d<'nse; bl tH' snbmm·ginal spots 
a re ptesen t on the hi nclwi ng . 'l'he unde1· 
side is s imilar io that in the male, but 
J ighter. 

The \'aJ·ious subspecies a1·e mere!~· 
s l igh1 val'iatiOJIS f t·om this gen er·al 
description. T o clesnibe a I I of the fifteen 
nnieties wonlc1 he beyond t he scope of 
t his article, but a few at·e he1·e tom·hed 
npon. P. 'uly:·;:ses o.x·wo·te.~ Frulu;torfer. 
fr om t he Al'U lsl:mds, is ,·~1)· siruihn· to 
the "Xew Guinea fo1·m autolycu.s Fe1der. 
T his la st-named occu rs O\'et the whole of 
Xew Guinea and on t he islands of 
Salawatti, vVnigen . . Johi and )fafor. and 
to 1 he A ustralian servic-e men is knowu 
as "'l'he HltH' EmpeJ·o t·''. I n the male the 
hlac·k spot at the <'nd of t he C'e ll on the 
f01·ewing iR tn·omi11ent a n d in the hind· 
wing the blue HJ·en iR prodtH:ed in to two 
shealu; behind veinr-; f) and (). 'rhe long 
pilose sex trunk~ a1·e sepnrated. but are 

c 

67 

IJroad (uelow) and narrow (above ) . The 
wale rucasu1·e~ auout four inches across 
the ou lsp t·ee~d " ' illgs, the female a Lout 
fo1u· and a quarte1· inches. Cad Ribbe 
h<tx fi gm·ed. the Jcu·,·a and put~a f 1·om 
l·' in.Thhafeu and J·eco1·ds Citrus <ls the 
l'oodplanl. Jn ~\. u x fralia the only repre­
s:·r!lati,·c .or the (j]oHS Papilios il:> P. 
ul.tpou's jUf' sa Bn t le1·, which is a lso very 
• im ihr1· to auto/ ye· us, but lacks the blue 
:-. tt·ce~ ks 011 1 he 11 il1dwing behind veins 5 
<t lld (i. 8cx mar·lo; m·e p1·esent on veins 
la to U, ,,·ith a faint indi<·ation of a sex 
Jll<tt·k on rein 7. Dr. \Vate1·house h~1s 

dl•snilwd l h<' lift> history of the species 
wh ith .t'<ltlg-Ps 1'r·ou1 <'ape Yo1·k to :Macka~.­
'l'he fooclplant of the lm·vct is Evodia 
ftcccdrus, a rn i n-fm·e:;;t t ree which beloll.gs 
to t h<· s;nue family ( Hnta<'eae) as Citru:'> . 
T his t n •(•, ae<"onliug to \Y. D. Fnmcis, 
Naiu l·'orr:·;f 'l'n'£'s. occurs from Richmon.d . .. 

• .. 
•• 

... .. 

' l ' h t• U l ut• lO: m tl('ror, Pnpi lio uly sses autol,· t•ns. 
ll a le. 1\'(•w Guitwa nnd n e arby isln ntl:oo. :\'ute 
t h t• two strenks b e h ind veins 5 and 6 of th.­
hiutlwlnJ,:' (U JI JH'r sid e). 'Vin~ expanse nen.rll 

4 i ll t• h ('s. ·· 

Rive r·, Xew Routh \Vales, to :Xorth Queens­
la nd and in Papua. Anothe1· Rtlbspeci~, 
P . uly.<;se.s telemach tu:, was first collected 
and desnihed by ihe well-known 1hnist 
mis~ ionnry and x<·ientis1, the Re\' . P e1·e 
X. MonlrcHJ7~ie J ·. f1·om VVoodlal'lt I sland, 
in 185'7. lt has also been recorded f1·om 
the 'l'1·olwiand Islands and Fergusson 
l ~land. l n the Australian Mnseum are a 
series or fonr males a.n d t h ree females 
1'1·om 'iVoodlal'k I sla nd. In this sub­
spec-ies t her e iH a reduct ion of the blue 
m·ea with a l'~~nlting- inc·rea ·e in the 
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Pat•ilio rnontronzieri. T, ifu, Loyalty I s land!'!. 
Wing eJCtlnnse 2~ inclaes. 

black outer area. Tn the male the blue 
of the fmewing does not reach the end of 
the l'ell , while in the hindwing the blue 
extendF\ onl~· a bou t half-way beyond the 
apex of the <'Cll and th(> outer margin of 
the wing ( tcnnen). In the female (un· 
kn own ft ·om Woodlnrk I sland to both 
Mont r ouziet· nnd Dr . . f ordan) the blue iF\ 
much dnllet· and t he blue area is even 
m ore t·(>d U<'E>d I han in t he male. leaving a 
much broad<' J' bJ·own-hlack outer area 
whieh is JHHt i<'nhn1~7 noticeable in the 
l1indwing'. when~ the blue barely extendF\ 
t>eyoud the apkal end of the cell. The 
male meastn·e~ a bont t hree and three­
quarter incheF~ cHTOI'iS the outspread wings, 
the ferm1le nwasur·ing about four inches. 
'rhr snhspedes is thus a little smaller 
than the 1ypicn I P. ulysses, as Monh·onzier 
flOi tJt s out in his descTiption. 

Much smaller than P. ulysses, but 
t·esembl ing it in general appearance, is 
P . rno-ntrouz ieri Boisduval, a species l'e­
stl·i<'ted in its range to :Xew Caledonia 
and the Loyalty h>l ands. In t his Gloss 
Papilio both w in~s are more waved on 
their m a q~i ns 1 ha n in 1tlysse.s. In the fore­
,\ing on the under·side <1 small ~·ellowish 
~tripe is p1·e:-<en t i11 the <·ell and similim·h 
<'Oloured nHtJ·ks hot·det· the g1·ey trian~nla·r 
"and. On the hiltdwing· the snhm ar-ginal 
,•.;nots <11'<' of a da J·ket· yellow t han in 
~tl.ll.li·'>es . 'l' hr·re fonns of tlw specieR :ne 
·t·N·m·drd . d<>l('nnined chiefly by the extent 
of the l>lue ill the eell of the fm·ewing and 
the nature of the male pilose stripes. I11 
i liti fo1·m uly.~s('ll'U8 ~restwood, t he blnP 

~u·ea in the forewing of the male r ea ches 
t o beyond the apex of the cell, and in t he 
female the hlne extends to ot n ear the 
apical eud of t he ('ell. The pilose s tripes 
in the rnnle eH'<' wauting 01· weakly defined. 
l u thr typi ca 1 montro·uz if'ri the blue area 
ill ihe forpwing of the male does not 
ext eud b(lyoud t h(l <1pi<"al end of the cell. 
while in the female it extends to about 
the third median ,·ein. In the male t he 
pilo~'e ~-> lt ·i pes <n·e nctnow. In the t hird 
form. u:c.'>lwoodi Ohedhnr, t he blue in the 
n•ll ix slill liJOre st r·ongly reduced in both 
spxrs and fonr· or five ln·oad pilose stripes 
e\l'C' ptesen t in the m a le. The wing e},-panse 
i ~' ahout two and three-quarter inches h1 
ihP mnle, to nhout three inches in the 
f(:'ma le. Rotlu;dt i Id~ has stated that the 
matpl'inl fr·om the !:land of Lifu Lo-valtv 
ls lauds, <'X<tmin(>d b~· him, " exhibit < ucb 
<l \'a riation in the number and size of the 
rottony stl'ipes [pilose stl·ipes] in the 
mal('J and in the extent of the blue colour 
on the wings in either sex'·, that he wal' 
able to diF\tinguisb only the three form!' 
mentioned abo\'e, whi<·h a~·e also those 
latet· mentioned by Dl' . . Jm·dan~ in h is 
work. 

KT'l' E-SWALLOW'I'.liT.S. 

These l'apilios constitute section C of 
Dr. Jonlan's srheme of classification and 
his a<·<·ount of the characters or' the 
Sect ion may lle summal'ized as follows: 
'Phe anten nn<' are sh01·t and stron o-h 
duhbed. The wings ~He th inly S<'aled <tn(l 
almosl tt·emsp:lt'ent. partirulallr about 
1 he tos1a 1 bot·? er of the forewing. while 
lhe g1·epn, hlmsh 01· ptn·ple spots on the 
upJH.' J· su,·fa<:<'. and sometimes those 011 

the nnde1· surfeH:e. m~na11v lack sealeg. 
'rhe <1h<lominnl mnrgin of the fotewing 
_in _llw mule is folded npward. and t he 
lll!';I<le of thi~ s<·cnt fold contains yellowiRb 
!')<'<' 111 . wool, while long· h ai l'S fi'inge the 
lll:ll'g'lll. 

ln thr lal'\'al 0 1· ca1el'p·i.llar state vmm(r 
I 

. ~ 

<ll'\'ct I Hl~ fol'kcd h airs, lmt the fully-

~ H othschild. '"'· : " A R evision of the Papilios of 
the . l•:aRteJ·n H emispher e, Exclusive of Afr ica' ' 
NO}>lla.f cs Y.oologicae . ii (3), August 17, 1895. pp: 
1 6 I -4 6 .!, PI. \' i. 

• .J orc:lan, K. in A. Seitz: "The Macrolepidoptera 
~~ [tJt:

10
r'orld, Fauna Indo-Australlca•·. Vol. be 
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'l ' h e Fourbar S wordtafl, Pnpilio l e o s thenes 
l eosth enes. Buoy;, 1\lts., Q.uee nsland. 

Wing ~XJIRnse 2 Inc h es. 
P h oto.-A. :\1usgrave. 

developed larva, in those Papuan and 
l'aeific I sland fo1·ms under conside1·ation, 
has a pair of spines on ea.ch of the 
t horacic segments and the last segment , 
,wh ilt> the thorax is swollen. The pupa 
is ~mooth and swollen at the middle, 
1 hough the wing-case. do not project: 
the t'horax bears a horn from which keels 
( <"a rinae) pass to t he posterior end of 
1 he body. 

)lost of these Ki1e sw~•llowtails haH' 
long wings and long tails, tho~gh ~ome 
mimetic forms have l'OUnded lundwmgs, 
tlw tails being absent. 

THE A.xTIPIIATEs-GnorP. 
Five species-gJ·ou ps n J·e 1·ec-ognized b~· 

. Jordan. The fi:tst, the autip7wtes-g:toup. 
t<t kes its name fl·om Pa pilio <rnti.plw,tes 
Cnune1· f1·om south-east China and 
'l'onkin. Jn thi. specie!-;-gt·oup the whitish 
\rings nrr bla<"k-han<led, the h::tnds on the 
fol'<~·"·iilO' 1·unning pCl'pcndkulal'ly to tl1e 
\'P ins, '~hile on the un deNlide of the hind­
wing a black band l>m·de1·s t he abdominal 
tn<1J~o·i n to junction with a median band 
tow;;rcls the hind bm·de1· of the wing; 
1 he:e two bandR ~omet imes show on the 
upJwr sur face. The ta il iR l?ng and 
tnpel'ing. The fir~t . sn bc:ostal Yem of t.h(:l 
I'<H·ewing joim; wtth t he costal vem, 
<·x<·rpt i11 t he Auf-itra l in11 .~>. leosf:ll.enes. 

rl'hr Fom·har· Rword tarl, Pa1J1lw leos­
f!tf'nr>s Donblcrh1y, though resembling in 
<tppc>;n·<m<·e the smal1er· Fh·eb;.n Rwonl-

iail. P. ari.liteus, is not, however, regarded 
as a true Kite Swallowtail like the last­
named, and the pupae of the two species 
differ in shape. VcilrH 11 (subcostal ) and 
1 ~ (costal) of the fot:e~ving in leost1w_ne:s, 
as in the Fluted Pap1lJOS, are not nmted. 
P. leosthenes, fur·ther·more, iR re~tricted 
in its ranue to Austtalia , t hough a large1· 
and dark~r subspe<'ies, geimbia, Tindale. 
ha~ been recorded f1·om Xol'tb An~tralia 
whe1·e i t is r are. 

'l'he typical subspecies teosthenes, has 
,, nmge from MaC'kay. Queensland, to th.e 
Donigo, Kew Sout h " ' ales, though speCI­
mens ha ,.e been taken beyond t hese 
Hot·theni and southel'D limits. The adult 
insec-t resembles P. aristeus in coloration, 
hn t on the uppe1· !'\ide only four brt:>twn­
blad: hands extend on to t he white basal 
two-thirds, and som<' yellow spot s (absent 
in 1 he F iYebar Swordt~il) are present ou 
t he hind wing; on t he undersurface the 
<'Olont• pattern resembles that of the 
upperside, but the yellow spots are bettel' 
d<"'fi ne d. The life-h istory has been des­
('l'ibed by Dr. Waterhon e in What Butter· 
fly is That? and the foodpla~t of th~ 
tar\' a is a creepe1-, M elodor·wm Le1-chluwdt1 . 
which occurs in r<1 in-forests. 

'l'he t1·ue long-tailed Kite Swallowtails 
are rep1·esented by P. rwiste-us Cramer, a 
species whose races or· subspecies range 
f'l'om northern India to the Bisma1·ck 
A t·chipelago. It i!'\ represented in 
Anstl·alia by tlw subspecies parmat'lt8 
G 1'<1)'. the Fivebm· Sword tail as D1· . 

' l'h e li'h ·eh:u lhvordtait. Prqlilio ari~teus 
tlarmatus. YC"liJIIlOu, Q.uet•nsland. WinJ: 

C"XIlnllSC" 2 l ln('l iC"S, 

l'hoto.-A. ?\Iusgra vP. 
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\Vaterhonse has popuhu1y termed it and 
it occu1·s al:o in New Guinea, A1·u J~la nd 
and \Vaigeu Island. In Aush·alia fton1 
where ii was originally desc1·ibed, this 
subspecieR 1·ange~ fr·om Cape T01·k to 
J:{ockhampton. QuN'nsland, but it is not 
r<?gai·ded ag a c-ommon insect. The Yein:,; 
11 and 12 of the f01·ewing are joined to­
gelhE>J, near thei1· ot·igin. The adult 
butterfly has the upperside of the fol'e­
wing to"·ard~; the base whitish for the 
g·r·ea 1 1?.1· part and from the costal borde1· 
li ' '<' ln·own-black bands extend back the 

. ' · I wo 111uer ones longer· tllan the outer ones 
( the:<> hands gire t he insect its popnlar 
·uame); the outer part of the wing i~ also 
IJJ·own·black, while a central narrow band 
of white spots extend~ from the apex 
towa1·ds the hind margin. The hindwing is 
white with au outer brown-black band 
broke11 by white spots and a black median 
band sometimes dusted over with whHe; 
the long narrow tailR are blackish. The 
undersidE' resembles the upper surface, 
but, in addition, a series of red spots 
bot·dered with black extends across the 
hindwiug. The complete life-history is 
not yet described, but t he larva and pupa 
he-we been described by Dr. ' Vaterhouse. 
1,he foodplant is said t o be t he same as 
t hat of P. lycaon.. 

Another J:ace, P. ar··isteus pa;ron God-
. man and Salvin, is found in New Britain 
and New I r·eland. On the upper su rface 
of t he hin~wing t he black median band. 
which is so ve1·y marked in certain fm·ms 
and sometimes in pQinnatu.~) is co,·ered 
with white; on the underside t he band is 
very br oad with yellow (not 1•ed ) spot~. 

THE PAYENI· AND CODRUS·G ROUPS. 

The payewi-group, based on P. payen.li 
Boisduval from .J ava, is 1·epresented by 
two ·pecies only, the other being P . gyas 
' Vestwood h orn Sikkim, Bhutan and 
Assam. These forms, however, have no 
l'E'l>l'esentative in the Papuan or P acific 
J·egion s. 

In the cock·us-group a re five species 
and their varieties, of which P. codlrus 
Crarue1·, ftom t he South Moluccas, 
typifies t he group . With the exception of 
P. empedocles Fabdcius from the 

Paa1ilio codurs t 11eu leu s ls. Key Is. lla le . 
' Ving extmnse nho u t 3 i n c h es. 

Photo.-A. Musgr a \'e. 

Ai<tlayan 1·egion, all the 1·emaining fou1· 
specjes have nhspeci<'~ in 1he area u ndrl' 
c·onsidera tion. 

Tn P. codnt!; the upper surface of the 
\\'lngs is !':hiny black-green in the male. 
but lighter in the female and ,without the 
silky sheen. A band of green or yellow 
scaleless spots extends from the middle 
of the hindmm·gin of the forewing to th(' 
npex, and decreaslng in size, t hough in 
some fo1·ms cer·1 a in spots a1·e missing: 
on t he unde1· surface t his band of spots is 
gTeenish-white and scaled. The long hind­
wing is triangular and end in a broad 
tail; the inner half of the wing f rom the 
<·ell is greyish-white. On the undersid(' 
the median band of spots of t he forewing 
i~ often continued onto t he hindwin~ 
ns a costal spot. I n P. oodrus t here m·<' 
1~ su bsperies wi dely t•anging f1·om t hr 
Philippines to t he Rolomons. E ight of 
t hese subspecies c·ome within t he geo· 
gt·aphical scope of t his m·ticle and orcm· 
on cer tain islands ft·om the ::u oluccas to 
tl1e Bismarck and Solomon groups. One 
of these subspecies is P. codrus me don 
l•,elder, from Ant, ~ew G uinea. W aigeu, 
.Tob i, l\lafot, Riak, d'Ent recasteaux, 
\Voodlark and Ros~•i('l I slands. The li fe· 
Jl istm·y of t his spec·ies has been described 
and figm·ed by ('. Hibhe f rom Astrola b<> 
Bay, New Gninea, in the jwork previously 
cited in Xumber 2 of t his series. 
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'l'lw spot t<'d hatHl of I he fot·e\dl1!! in 
medon is lll·oacl. in :\l'" Ouiuen forms 
ht·o;Hlt>t· ('\('11 {Ita 11 i u t IH• snlh·~pec· ir:;;; 
foralf'Jtsis Hoths('ltild, fi'Olll tiH' ll(' ;ll·by 

L\:Pi L ~lauds. aud lit<' ~l'CYi sll -white m·e;t 
or ( lt(• hindwillt! ('.\ (('lHls L;eyotlll the apt' X 

l 'n t•ilin l'cHiru" M'J:un:". HahauJ. :\4'W Brit:tin. 
'""'J: ,., 1111 " "''· :t iuda ~·s. 

Photo - A . :.1usg rave. 

of tlw c·l' ll. ' l' h<' 111Hh'rsid(> is pale an<l th(' 
w hi1P c·os(; tl spot is ~o la1·ge as to form 
<I lwnd , whPt'Pcts i11 fQca leu.sis it is :;;mal l. 
'I'l l(' I i l'c•-h is1 01'.)' or fofa(eusis has hP{') I 
des<Tihe<l <llld fig1u·ed by L. de Xic·e,· illc~ 
nnd 11. Knlm (;;J f'mm Litil e Kei fsln11d 
( K ('i 'I~<H'<ll l. 'Phc• smoot lt Jarn1 is 
y<>l lowi:·dt-gJ·et'll "-ith hhw mad-.s on lltt> 
fhst 1 hont<"i<" ~egm<>n t ~llHl on the h1s l 
two :1bdorninal spgments. while a pah of 
J'('d flpshy )>l'()('('SSl'S ill'{' )}l'('S(lllt 011 t}H' 

s ides of t h<> 1 hm·:t<'i<· s<>gnwni ~ and on llw 
last cthdorn ill ill segmeu1. The pupa is 
gt·eenish <llHl tlw thm·ax p1·odueerl in1o 
<l hi~h do1·~al Jn·oc·<•ss. while three large 
l'OlllHl hhw ~po1s ill'P pre~e111 ahont 1he 
middle: ilw ho<ly ('IHl~ - in <I sh;n·p point. 
111 J>. <·odrus :-;<' !JOita.t GodJJ iilll <llld ~<1h·in 
f r·om ilH' Bismnl'(·k . \1-dripelago (Xe"· 
fl·<•htucl mrd X<'W Bl'iht in I . the ~potlcd 
lmn d of ilH' l'ot·<•winf! i~ nnno·w and 
d ividecl i 11 to <lll H pic·a J sPt·ips of five o r· 
six spot~ mHI il JH>Hiet·ior· hwge spoi on 

r. Nkc•vi!Jc,, r~. de anrl Kuhn. H.: An Anno1ated 
List of th(' Hull\.'l'flic~ of the l(e lsle!':. .fou1'1w/ of 
thr .l.siollc .'-iOI'it/!1 ol lJl'lliJct/ (n.:::.) . lx\'ii (:!). N11. 
2, Hl'lll. J!i, IH!Jl\, 2:;1-28:1. pi i, r-ot. 

thl' hind uot·dcr with sometimes ~t smalle1· 
spot h<>fot·c' \'ein L\.. {Fir10:1 aual ) . 

J 11 P. r·fJCinu; pi.-;ic/icf Uo<.lma11 Cl}l(l 
~<th· in I'J'OIIl th<• HoJomon Islands. )lalaita. 
<:mrdaltnrtar· .• \Ju Hll(l BongHill\·lll<>, ihP 
spotted han<l of' I h<' f01·rwing is <:mupJet(>. 
I hp spols nlot·e uu iform iu size hut fudhe1· 
il)lill'l lllilll itl IIWdOJI HlHl IJHI'J·OWPl' tlr<lll 
in I IJ;t ( SllhH)l('elCS, 1 he Ht>Oi i 11 ::i]Hlte L.\ 
is f't·N]IIPIItly llill'l'(),W('d 01· diridt~ cl ;11}(] 

Ill<• gt·c•yish whit<' <l t·pa is mon• 1·esirict<>d 
tll;tll in tl1p suhsiH'<'ic>s fl·om Xew Gnine<-l. 

I n anothet· ~p(•<·it>s, J>. yrfo\u Boisclnnll. 
rl'OIII 111<· IJO}'<I Ity I slands and Xew 
( 'nl<•don ict, (lit' l10cly is hl;l<"kish. the lf>g~ 
~l'<'e r t illld 111<' H nil'llll<l<' Yellowixll-bt·O\Yll 
~>11 I hc• IIIHIPt·sid!'. ' l'hr f<;l'e\\·iug~ Oll the 
uppt>t· snl'l.iH'P <ll'<' ln·own ish-hla('k with 
tl 1'0\\' of fOUl' gt·('ell spots IH' <H' the middle 
of 11H' hind mn1·gin. nnd 1ht·ee gt·een spot~. 
on<' in Ow c·Pll nncl two ontside it; the 
hitlllwing h;ls <l IIHI'l'O\\' hand Of gteen ~pOts 
IH'ill' 11w h<lsr <lHd c·t·ossing the tell. The 

l ' atlilin J:(•lnn. t.nya l1 ) lshuuls. '\\.,.in,r 
t•, s•:t n s:t.• 2 in(•ht•s. 

Photo.-.\. ~lUSI!I'aYc 

Hnd<•r·sul'l';l<'<' is gt·~:>yish -yellow ,with tlw 
,·Pins gt·c•Pn hasnl1y au<l ilw h<md of the 
himlwing whitish. The f<:>malP h; li~hie r · 
in <·oiOtiJ· I h:m I he male, and has a serie~ 
of yc>llowish spolH ll<'<H ih(' marp;in 
( lPI'llH'll) of the' for·<•w i11g <11Hl simihn 
~pol ~ 011 llw h indwing. 

~LH·Ir;ly's H\\'<tllowtail, P. mct-cleayamA.l!8 
L<><H·Il, rr·ont t':lX(Pl'll ~\ ll~i rnlin :md 'l'as 
tll<llliil. rs I'<'PI'('f"\('lliPd on f-<n·d Tlowc• 
1:-;lnnd l'y " ':11·il'!y ill.'il/lcuul \Vn ter·holls<'. 
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ln ~\ usll·ali;t this butterfly occtus usuall;r 
at an ele' ation of 1.000 feet and more . . o 
it i~ tommou i 11 snC'h mountninou~ di!-:­
tJ·i<'ts as tlw Bhw ~lonntain~. Raningt011 
'l'opx and th<> .\w.;( J·;tlian .. \lpx. ..it 1h<' 
Baningto11 'L'opx I hn,·e ~ecn tlw <l(lults 
il~·ing t·ouJHl 11H' flow<' l' of Prosttllltli era 
I rt ~ i an t 11 o :s. 

'l'ht> llla ll'. 011 t h<• llJIJH'J· sm·fate, is llla<"k 
,with <I whiiish <ll"('fl linp:ed with grce11 
ha~;d ly <llHI gH't'll spots on the ou te1· 
blnck a1·<••1s or the fo1·e- and hind ­
wings. ' l'he undetsudnte i · subjed io 
'arin !im1. hn t J'<'semhlcs the upp(l1· sidt• 
thon~h t lw on icJ· <Hen is btownisb, pat­
ti<.:ulal'ly on the hindwillg, alld the ~po1R 
<ll'e u1m·gined with white. The female is 
similm· to the male. Tbis i a tailed 
xpedes. 'l'he I ife-hi toty has been 
t·ec01·clcd hy Jh. 'Yaterhou ·e. The 
g1·eenish hnvn feeds 011 a Yariety of food· 
plants induding the Sa safra , Geijem 
salidfolia, Drimys ((romatica. and on tlw 
intl-o<ht<·<'<l Camphor Laurel. 

)Jaclt·a ~ '1<o :oin:tllon t:til. Patlilio l n aclea)'anus. 
n:u·riu~tou TOJIS, :\. s. "\Vnles. "\"\' ing E:Xl):lllSC 

2: inches. 
Pholo.-~\. ~usgraYc. 

----

\\" t• i ~kt•'s Snull v " t ail , Pn11ilio weiskei. Edic 
("n•t•J.., Xl•w <:uhlt'a. abo ut 7 .000 I eei. "\\'in~ 

l'~IIIIU!>C about 2J in('ht•t;. 
1 'holO.-. \ . :\iusgra Yt' . 

En•n mot·e IJt'alll iful than Hs Aust.Talian 
ally is ".t>i~kc>'H ~wallo\\·tail. P. lt--eiskei 
Hi hht>, l"l"om the Owen Stanley Range, 
X ew G u inC<l, named in honour of the 
~\u:hiau colleclor, EmH \Yeiske. 

l u thi · ·pc<"ies the hotly and iwing· ate 
bt·0\\'11 -blnd' abon~ aud lighte1· beneath. 
!he wi ngx mot·e produced than in 
·nwdf'a.'Jfiii/U). ' rllP forewing hag a large 
JHII"Jllt' :tl'l'a l)('ueath the cell ancl neat· t he 
gJ·Pt>llish hctHl', t lw ll'<lllHYet·F;e baud of 
:-;pot~ <11 tiH' Hpi<-al end or th e cell are 
gt·<'<' ll tow;u·ds tile onl<'t' margin of th<' 
""i ng and hlue or p111'plish within. while 
t lt(• sulH"o:-;tal :-;pot i · gl"e<'n and tl1e ~mall 
suhn~tll·ginnl spots hlnish-greetJ: thP ltiud­
wiltg' hns a g'J"(~Cn basal m·ca and two 
bill<' spots he~·o11d the <'ell. The undeJ·­
si<l<' l"Pst•mhl<•s that of mac-l,ayanu8 but 
the gt·<•<•n is more clc::uiY defined and the 
pm·plish a1·cns of tht• UI;pet . icle replaced 
by whitr and a thin red streak o<"cm·s on 
t h<' fOI·<'hordcr of the hind\\ing. The 
mnlc nncl rf'malC' are r-;imil:u in colour 
pattern. 


