
Vol. IX, No. 3. JULY - SEPT EMBER, 1946. Price-ONE SHILLING. 

Spheroidal Granite. 

Heg-lster~d at lhe Cieneral Post Office, Sydney, tor transmission by post as a periodical. 



THE AUSTRALIAN MAGAZINE 

Frontispiece 

PIIErtOIJ>AL n n.\xrn~. -P. Jf anshall) D.Sc.) F.R.S.~..r.z. 75 

A t : STR."I.LL"I.X l):SEcTS. XXVIII. Cor.EOPTERA 5- , Vuuu.ww BEETLEs-Keith G. 
JfcKeotrlt 78 

l\J t•H,.\ ~ t.;:-;IA~ KAL'KA l's-Predericlc D . McCm·thy 81 

ScORPTOxs- D. Ula twrt) B.J . 93 

Brrms 01•' A 'l' HOPH' l su;- Ji'rank A . Jl cXei.ll 99 

SO)J ~; B t' TT"1Rtn.ms OF AeSTR.lLTA .l):D THE l'.H"H'Ic- 'l'rn: SW.\LLO,YTiliLRJ Y.-
A. Jl usgl'(tt<' 104 

(Pltoloynt}ill!f. unlf ss ot7H' nds<' statc>rl, i.s by 0. C. Clutton.) 

e OUR l•'RONT C.:OVER. A polished specimen of a sphe1·oid occurring iu granite from Karamea, 
South Island, New Zealand. The while mineral is plagioclase feldspar, variety oligoclase, and 
the blatk mineral is mic:a. ,.a1·iely biotite. This specimf'n shows a N>mbination of radiating and 
concentric structttl"<'S or a type different from that shown in another and even finer specimen, 
an illustration of which forms the frontispiece of lhis issue of thE' :\L\(l.\ZINF.. lt is displayed 
in t11 c Museum. 

l'hoto.-HowaJ·d Hughes . 

V(H,Ul\fB JX, XU:.'\IBER 3. • TU LY-SE PTE1\IBE R, 1946. 





THE A 
MUSEU 
PttbUshed by the A.ustra.UCbn M·use·um 

Editor: A. B. WaLKmr, D.Sc. 

A LI AN 
GAZI NE 

. 
- - - - . - College St1·eet) Sydney 

Annual SulJscl'iption, Post Free, 4/ 4 

YoL. IX, :No. 3. J uLY- SEPTEMBER) 1946. 

Spheroidal Granites 
By P. MARSHALL, O.Sc., F .R.S.N.Z. 

IT is probable that few rocks are so 
widely kn01wn as granites. It is 
ge11m·ally unde1·stood that the rock 

grauite iR composed of crystals of three 
dif'feTent mineraJs- feldspar, qua1·tz and 
mica-which a1·e inegulady mixed 
togethe1· in the ro<:l\: in nystaJline g1·ains. 
Though these mine1·al p;rains have the 
shtH.:ture of ci·yfO;tals it i:-; but seldom that 
the fo1·m of thej1· c:n'~tals can be clis­
tingnished in the 1·ock. 

Gene1·ally each of t heRe mineTal~;; is 
p1·esent in the form of rounded gr::tins 
which a1·e not easily distinguished from 
one another. The mica, however, often 
makes an exception to this general state­
ment, for it usually has the f01·m of 
glittering scales which often attract 
attention. The other two minerals are 
not so easily di stinguished, but H. is 
general1y the case th::tt the feldspar is 
rathe1· opaque though it often breaks 
along bdght cleavage planes. The qual'tz 
is the most traTlspm·ent mineral of the 
thr·ee and the hardest. Both the quartz 
a11d the feldspa1· m·c usual1y white or 
col01n·less in a hand spedmen of granite. 

In a few scatte1·ed localities a ra1·e type 
known as sphe1·oidal granite occurs. 
\ iVifuin r·ecent yea1·s such occntrences have 
been discovered at Karamea and the 
vVangapeka Ri,·e1· h1 the notth-,,·estel·n 
portion of the south island of :Xew 
Zealand. 

The sphe1·oidal granites, of which the 
samples from Karamea a1·e outstand­
ing types, sometimes have their 
minetal oTa)ns an•ang·ed in such a way 0 . 

as to give rise to distinct spherical 
olJjects in the midst of the (·onfused mass 
of the ineguhu·ly shaped mineral crystaL' . 
This structure is, llowever extremely 
1·a1·e and the spheroids that haxe heen 
fon11fl at Kal'amea are stated by the 
Keeper of Mine1·al s at the BTitish ~fuseum 
to lJe the finest that he has seen. Other 
but lesR coH~p i cuon11 examples are fonnd 
in the granite of Kaite1·iteri and boulde1:s 
ha,·e been fonnd in 1he 'Vangapeka River 
of Xelson though the spheroids in these 
:ne small m1d far less shikin gly 
deYeloped. The Hpheroids which are 
fonnd at Kaiteriteri contain no black 
mi ta and have a much less interesting 
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~~ l'lll'tm·e than thr K <11'<1men examplef'. 
T 11 1 hrse two type!-\ 1 he fehL par and 
qwn1z }ne arranged •·ndinlly and e,·en in 
I IH' W<tngapeka type l h<'t'e iR only a little 
lllac·k mica to pnuct nntr the de-velopment 
of 1 hp HI t·uct n t•e of' llH' i-~phet·oifls . H is 
<11 1\;u·amea that 1h<' sph<'I·oichtl J:?;l'ani1e 
h<l. its mo t remark a h lr ;uHl ~pectacnlal' 
dr\'(' lopment. \\.hil~t i l is true thn t ~ome 
of I h<> honldet.· that <ll'<' found then' h;we 
a simihn tntctt11·e to those ftom i he 
\Yan~<lpeka Rh·er thc1·e :ne other. that 
h<t n' n mo~t HI JP(' t ;H·uhn n ppE:'a ra n ('e. 
IIICHtg-h it i . true th<tl vrt·y few of thN;e 
h<t\'C' ht'('n found. Hotu<' of ihe:o;e boulders 
<ll't' l<u·gc- one was <ts mnc·h ~ts tlner r<>ct 
in diamc1e1·-bnt othet·i'i ;ne quite f'mall. 

I n tlH.'.·e extl'(>lll<'l.Y 1'a1·e examplex thr 
sphet·oids ,·a •·y 1'1·om fom· to eiglli inch<>s 
in d iametet·. 'rh<.>~' ;ne c·omposed of a Hr1·· 
nal<' Jaye1·. of blac·k mita and white feld­
:o;pa 1', lmt there js no qmutz in them. 
Althou~h the domitHtn t appem·ance is 
<lue lo altctnation of conc<'ntl' ic sphe1·e~ 
of these minerals t he re<l l strnchu·e when 
si udied C'losely is fon nd to be nctua11 v 
1·adin l in spite of the s11·iking appeatnn<:~ 
of aHe1·nate bla('!.;: nucl white . hells o( 
m ica nnd feldspar. 

~t •h croi tl:tl ~rnnitc> 
O('l' ll rrin g a"' nu 
;,.,col:t t t•d n t<t"!> i n 
ordi n :try l'r anitc 
at Kaiteritcr i. 
l\u t <' t h <' indi-
' ' i tl ta:t I S tlltt•roid' 
r lnsrly n1asscd to­
~~· t h t' r :uttl 11 ru­
t rn tli n~ a N r el utul etl 
Nh :tJH.•:-o f r o m t h (' 
main hotly of t h t• 
r1wk. 'l' hr l:t r~c>-t 
of t h e>-e >- tH•cimcn" 
is '-om c Ne,en 
i n dtt•s in fliamt'lt'r. 
Photo.-~cw Zea­
land GoYcrnment. 

\Ylwn ~nd1 '' !,!.ntnilt> as this i. cut into 
~dahs 1he 1wo minrntls, mica and feld· 
spal', appe;n· on ihP flat sm·face that ha 
ht>rn <·ll1 t h r·ough n spht>t·oicl <ls . 11e<:e. s ive 
<'it·<·nlat· l'ings. Hu<'h a <"nt snrface will 
s<'ldom pe1s1-; il11·ough 1 ht' c·entre of a 
sph('t·oicl. I n (h('sp ~-;('(•( iom; <1 sel'ies of 
<·ott<'ent l'i<' t·ill~l'{ <ll'<' lo;<'<'n hut the~c are 
rr\\'t' I' in llnmht'J' and ralhC'r ]('s .. harp 
in ou1line thnn llto:;;p that pn~s thl'on:rh 
t h<> cen t1·e of 1 hr sphrt·o ich;, Sections of 
Kat·nntt'<l ~phet·oids whic·h pa .... throngh 
th(' <·<' ntr·(' luwe a dinnwlet· of . ome eitrht 
iltdw~. 'l'1H'Y ha\'C n whi1<' or li:ht . ~ 

<·olom·rd (·en tl'nl a L'<'H \\'h i<·h may be four 
inc·he!-' iu cli:llll<'l<'l'. ' l' h i~ ·o·enet·<111 Y 

~ . 
includes two or tln·ee t h l'ead-like rings 
or hlnd\: mita of gl'eal('l' 01' le. s dist ind­
IH'H~ in cl itft>I'Pnt cx;lmpll'~. Round thi 
light tolotll'('<l t<'ntrn l ;u·ea th1·Pe h1nck 
rint!.s of mic-a and tll1'N' white dn(l'~ of 

" ~ 
feldspar occur nltt' I'natcly but withont 
nny special regul;H·H.v in ,width. lf closrly 
insuedecl howr\'<'1' , il can be seen that 
each bl ack t•ing or m k:t includes a ft'w 
rutnow r i ng~ of whitt' l't>ld:o;pnr. I n these 
HpheJ·o i d~ the who I<' l"l rnct m·e (:'nds in nn 
out er ring of whit<' fpl dsp<n. ( ee ft·onti,. 
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piece for illustration of a magnificen t 
polished s lab of t hi s material.) In t hese 
sphe1·oicls the whole structure ends in an 
OIIL('l' J<i11g Of whit<' f<•l<l~]Wl'. 

The spbe1·oi<ls at ouce give the idea that 
lhry are fo1·eign bodie~, that by some 
fn•;tk o[ chance han• become embedded in 
1 hP "l'<lll i te. 'L'his howen•r was certainlv 

~ .. ' "' 
not the cnse. Each of them was without 
doubt deri\'ed f r·om the fluid molleu 
ntag-nw 1'1-om which i he 1·e~t of the granite 
it l-;t• lr 1was rot·mecl. 11 mn Kt. o nce morf' be 
Pmphn :-;izcd that ihiH r·<•gnlar and shaq> 
<11'1'<1 ngement or toncen lric rings with 
their . h011gly contrasted colour i!=; at 
pl·PsPnt known in one other Jocalit~ only. 
'l'hi~ tl-; <lt KangeJ·Kala in F inland whr1·e 
mtly one houlder has been ronnel. Granile 
it~plf. or com·~e. is a <"Ommon rork of 
wOL·ld wide oc<·nnence, and t l1 e fact that 
Hphet·Oidnl ShUCtlll'C Of (hiH perfection lK 

or :-;nch exireme J·aL·ity indicates that most 
111111H11cll condit ions or consolidation of t h<' 
granite m·e reqnirc<l before this f'xtra­
m·dinm·y 1·ock can be formed. 

'l'hc ingenuity of geol ogi ts has been 
taxed in effort · to expla in how t he 
.·pheroid1' h<.We been fo1·med from t he 
molien mate1·ial. Genetal ly it may be 10;aid 
i hn I opinion often favours t he idea t hat 
some foreign m;.;tterial ga ined access to 
the magma before i1 ·oliditied but this 
<'xplnnation is largely discarded now. 
Bomr autb01·ities think that some pat<'he: 
of ha:ic mineral rnate'r ial have beeu 
absorbed by the magma. T here is no 
e\'i<l eu<"e of the absorption of any basic 
ll1<l1iC'r in the K e:u-amea . pecimens that 
llaYe b('{'n examined so far. 

'l'he only explanatiou which sef'ms 
pos ·ible to the author is based on the 
adion of volatile substance , especiall.v 
water Yapour, on t hE> molten magma at 
thE> time t hat it solidi fiPr-;. It L. of c:oUJ·se, 
well lmown t hat a ll 1·ocks Of igneou 
origin snc·h a gnlnite cont ain a consider­
able amount of water. 

In these sphe1·oidal granites the 
crystallization of mica certa inly 1·equires 
the 1nesence of a con siderable qu an I ity 
of dissolved .water vapour, feldspar prob­
ably requires a good deal less. It must 
be uoted that the spheroids were fo1·med 

h<'fon• any H'gnla1· nystalllzation took 
pl <t<·e " ·ithin t he magma. It has to be 
~uppo:o;ed that in spheroidal granites . ome 
<'OJI(l itions wji hin the magma which can­
uot at present !Je cxactly stated <.:au . eel 
<Tysl nllization of feldHI><H' to take place 
i11 radia l g1·oup~ whit h in acid 1·oek: of 
whil'h ~o·anite i~ n type is not infrcquentl~' 
the initial stag~ in Utc development of 
<·r,rsblline structure, in a ma~ma. 

'"Piw feldspar ton tai11~ no watp1· <1 nd 
no i r·on and some ot h<'t of I he componenls 
of mi<·a rtre wan ting in j t. rrhe fot·mation 
of the c·l·:-stal g1·onpx of felcl pa1· would 
t<tu ~e the percentage of ,water and il·on 
<·<>Jll!)OUJHls to hwn•a e in the 1·esidue of 
tht' magma. It is qnite pos. ible that 
watf'r nqwnr has 110t a uniform pen·en­
t age t hroughou t tJ1e magma. The nystn l­
li%<1iion of felclspa 1· ftom the magmd 
mi ght <·<mse the ]Je t ceutage of 'Yatm· to 
J'<'ach snch an amoun t as to permit of 
the <'l'ystallizaticm or mica . This would 
continue until the amount of 'Yate1· was 
t·eclU<·ed pa1·tly by erystallization of mica 
and partly perhapx by radial mo,·ement of 
the Yolatile matter. At a certain point 
of this I·eduction of water the conditions 
ct·entecl by its wHhdrawal might no longer 
HI low of t he forma t ion of crystals o f the 
ruien. The subsequent removal of t hese 
~uhstaneeR by the cr·ystallizing of mica 
might alte1· the compo~ it ion of the ma~ma 
in this reRhicted m·ea to such an ext<>nt 
<lH to rt llow the Cl',\'• tal ~ Of feldspa1· to 
h<·~in to fot·m again. Thi~ formation of 
frldspar could oneE> mot·e, especially if it 
mny be imagined that ,·olatile. might be 
ndded f1·om othE>l' pm·tion . of the magma, 
<tllow of the fol'mali on of mica in its tm·n . 
L;:tlel· a 1·epetition o f th is sel'ie of changes 
hy wiihdta.wal of wetter might aJlow feld­
l-\ ]>H J' to fot·m on c·e agn in. By su ch a 
JH'OCC~~ a , nccession of these alternate 
c·onditions could be . nppo. ed in this free 
magma i o build up n sphere of a1te1·nate 
hty<>rs of feld. pa1· and mica uch a. i 
found in these sphc1·oids. This miKht 
continue 1mtiJ \'ery little of the rn<1gma 
r·emain ed and t he 1·emnaut might be 
unsuitable in compos it io11 to allow the 
alternate mineral formation to continue 
o t· perhaps cooling had taken place to 
s uch an extent as 1o prevent free move-
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m en t or th e <'hcmical suhl~dance~ to the 
H'g ions o f c·J·y st nl formation a t the 
m <n g in s of tlw sphe t·o i<ls . 

1 n ~uppo l"t of this explanation i t may 
be mentioned that the sphet·oids in any 
one bould<•r or iu a number of boulder s 
from an ~· one 1oca lity how a general 
s imihu·il y . 'l'ht• J·e i~ the a me number of 
l'ings in CH<'h Hpheroicl and the~e have 
a ~im i I<H' hJ·eadth in di Cfe1·ent s pheroids . 
ThiR s1at<>mellt , howe\'er , has to be inter­
pre t~d with a conRidera ble amount of 
lntiiude. 

Thi · ·ugg<'st ion hnr;, no definite bash~ 
of ohscrv<li ion: fOl· except a t Kaite1·ite1·i, 
whe1·e qu:nir. feldspar phe1·oids men­
tionecl a bovc ot·cu r in a local patch in 

llw ~!,l"<lllit c•. the !-lam p les of . ph e1·o ida l 
g t a nit rs h<' J"<' <lcs<Tj hc1l oc·<·m· only a. 
bo ulcleJ·s. 111 Il l<' qnat·tz fC'l d~paJ · 
sph <•J·oicls th l' struC't \1 1'<' is 1·adial with 
int <•t·g J·o,,·( !J s of the t wo con. t itnen1 
mine 1·nl ~ f1·om c·t> Jlil '<' (o maq.!in. a C'On ­

di1 ion g<'ll (' J'<l ll .Y thou~lll 1o be aRsO<·ia ted 
with t1H' JH'C'R<'lH'(> of ahun<lan t water when 
c·t·ys hlll ir.<ll ion 1 ook pl ae(>. 

Rimil<ll' RJl<'C· inH' nH han:1 heeu sen t to th<> 
rhiti~h ~hl H(> \llll ( Xatlll'fl 1 IIistoJ"y) ' and 
pol isiH>cl sl;1 hs ~u·c also to he p1·e. ·ented 
io 10<1.<1 i ng lll1lS<'11ms else.wher e. 

['rh(> cutting and polishing of these la rge 
sla bs was ananged by the New Zealand 
Departmen t of Internal Affai rs, from wh ich 
dl:'par tment w p received the example herein 
clescri bed.-Edi to r .] 

Australian Insects. XXVIII 
Coleoptera 5-The Whirligig Beetles 

By KEITH C. McKEOWN. 

TITE " .h il'l igig beetles, although they 
comprise only a small family- the 
Gyrinidae-atc well known to prac­

tically eve1·yone on account of t heir greg· 
a1·ions habiis and t he tWhiding, datt ing 
movements which swarms of these insect s 
pcl'form upon 1 he surface of waterholes 
and stream s , where th ey assemble in 
partieH wh ich may tange from some half­
dozen i o sevet·al hundred individual.. On 
the slightest indication of the app1·oach 
of possible danger the madly whirling 
swat·m disappeal's, each beetle diving 
beneath t he water to cling to the sub­
merged weeds or Rwim to some sec1ue 
hid ing place. \Vhen they descend, each 
bee tl(> <"anies a small bu bble of air 
attaC"hC'd 1o t he hind extremit:r of the 
body- a bu bhle which gleams li.ke quick­
s il\'eJ· in th<> sunlight. The g1·eater 
pol'tion of this air ' Upply is endo. ed 
beneath i he elyt n1. As soon as danger 
has pa~sed the insec-ts retm·n to conthnlC 
tll<'i t· evoln tionr;, on 1 he su1·face. It is from 
t lw i1· mar..v whiJ·ling that the~e beetles 
ha ve gained their popn1ar name a nd such 
a t t ention as 1hey have attracted for the 
details of thch· life-history are very 
inadequately knOJwn. 

I 

~. r 1 

I ,nr·nt of {;~ rinus ntnrinus, 
n E uro t•en n "' tte<"ies. 

After Schiod te 
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(;~· ri n id h t•etl es: l <i nh y drus lntior C lark (left) 
a n d )l u('ro~·~· ··us s triulatus G u er. (ri~h t); 
lat•ad uf 11 G~·rini tl ht• l ow, slun,· in~ dh· ide(J e ye. 

N. B. Adams del. 

The adult beetles seem to feed upon 
both anima l and Yegetable mattet. but 
whe1·e thei1· <mima l diet il' concet·ned they 
a1·e t·athe1· 5\('a ,·engel'R than pted<ltOI·R. 
feeding upon the bodieR of such insect~ <1~ 
may he unfortm1ate enough to faH 01· be 
blown by the wind into the water. 'l'he 
larvae, howe,·er, a re strictly predareon~. 
feeding npou the body fluid of almost 
any aq uat ic anima 1 of a . ize they can 
rapture and ('Outrol. 

Tl1e elongate eggs of the Gyrinid 5\ are 
deposited upon the stems and leaves of 
submer ged vegetation in masses in which 
they a1·e ROmeti meR arranged in 1·egular 
l'Ows. 1n one o1· two weeks these eggs 
hatch and the small lan'ae swim away in 
the wa te1· l'eHdy to tn·ey on a ny litHe 
aquatic life t hry may e1 tco1m te1'. 

The larva (. ee illustl·ation) iS\ an active 
Cl'eatm·e, long Hlld slender-about tln·ee· 
tifi h~ of an inch in lcngth---.with long, 
slender l e~~-;. aud e<lCh of the abdominal 
segments he<ning a pail' of tape1·ing. 
fl'in~ed gills, whilr the terminal segment 
bem·s two p<~irs of the~e appendages. 
Th ese de lien t <' gi ll s ensure an adequate 
supply of' tit<• oxygen necessal'y to tlw 
in. eel's life. 'l'hr lal'Vae nppear to 
fl-cqncnt J'N'<l.Y 1angles, and ate usually 
1·Hre ly cn<·onnteJ·<'d, rven in s ituations 
whel'<' the :-Hlnlt im·w<'i s are plentiful. AR 
far as known , ihr pupae of most of the 
Aw~11 ·alian ·pc<'iCf.i lnwe not been recOl·ded 
- one on ly is knowll to me, that of 
A ulonogyn-1s .<~ I rigo.sus Fa br., which is 

- --------

<•n<:lof.led in a s111<lll oval ('a se, apparently 
rm·nwcl of mud. attached to the stem of 
a 1·ccd. I ( i s said of the few o,·erscas 
spc<· ies o f which t he life·histo1·ies ha,·c 
heeu rC('Ol'<l(ld that pupation alwa~~s takes 
phH·c ont of the wateJ·. The pupal <"a.e. 
fot·mp<l of a ,·at·icty of rnate1·ials. is 
const tuc:trd by the matm·e lan·ae eithel' 
npo11 tlte g J·ou tHl ot attached to the leaves 
;HHl ~t('mH of plants g1·owing abo,·e t h e 
su l'f:t<·(' of 1 h(' wa te1·. 

'l' hc pel'fr<·t Whil'ligi ~ BeeiJe is well 
adnptrd 1o it s aqnaiic envh·omuent. heing 
R1o u1ly built , Ht J'PHm-lined. distinctly 
fh1tte nC' d and somewhat keeled along t he 
!->ide~ henc .. ttlt . Tlte fm·elegs ~u·e relatiYely 
long and \H'll fi I ted for clinging to aquatic 
,·egetation o1· <'htspiug the floating bodies 
of di'OWllCd insect when feeding upon 
t hem. The last two pair of legs ate 
!o:hol'i and stout, with the joint flattened 
into O\'eJ·lclpping pla teR and hinged with 
stiff. flat tened hai r : al ong the outer 
bordet·, ad<ling greatly to their efficiency 
aR paddl(': in Rwimming and diYing. I n 
the event of it becoming neces ary fo1· 
the iu~e<"t:-; io seek out fl'esh pond and 
st1·ea rm; i11 dry seasons, they are capable 
of Jll'Oio nge<l fl ight. in common with other 
aquni it l>ceilcs and bngs. One very 
ctn·ions featm·e to l>e found in t hese 
beetles i ~ a divided eye-each of t he large 
<'Omponnd eyes being in two completely 

A uhtn CI~)'rus s C ri~usus 11' a1Jr. n ·i th l i ii JI H l 
t•t• ll tdtut'IH•II to Ch l• s t (' m o f :1 ll u s h . 

N. B. Adams d el. 
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S<.'}>Hl'fll('fl H<.'<'( ions 1\\'Hh 1 hP bctse or lltl' 
:tntenna situated between ihcm. It h<IH 
heen sn~geHied that one pcn·lion is fol' 
Yision ahm <' tile water sur-fate, and ilH' 
olh€'1' lJ(IIow. .So one ~w<'mH nctnally lo 
ha,·e tc ' t('(l lh<• tn1th of lhis lheot~' C'XJH' t·i 
mentally. so i he exact pm·poHe of t hi~ 
st1·ang(• <Jp,·plopment r cm<1 i HR obscun' ... \ 
somewhat simi1<ll' eye s ttndul'e o<·<·ur·s 
in <·ertain longitotn hecllrs, hnt. ~in<"r 
they do not o·o nea1· watcl' the ~uo·o<•slion 

t ~ , ~~ 

<:Htmot hold in tlleh case. 
Some twcHt;y-cight species of Gyl'ini<l 

beetles lwn• IJeen d€'serih<'d from .. \ IIH· 

IJ·<tlie:l. lnrl it iH po. sihle that in some 
instances lit<' H:l me RpPc ies may haYe bcPn 
recotded undPr· m01·e t han one nanw. so 
i he mm11H'l' lTI<lY have to be l'educed when 
the gt·oup iH tt'vised- 1'<'\'iRion is oh,·icmsly 
ne<:eRl)al'Y. Pi ''e gene1·a a l'<' 1·ep1'esen t (lcl 
in Austl-<11 in. hut mo. t of the spcdt•s 
included in them are supediciall~- rcry 
~imilar in gene1·al appearance nnd 
col01·ation; most a1·€' black Ol' gtcen­
ish-bla<"k in tolom·. Drln iled descrip­
tions of 1 hem m·e mm(lressary ln <l 

popular <Hi ide. '1.1ypien1 of the grnns 
Din eute8 j , D. a u.stralis Fnbr. in which 
t he compaJ·<lth-ely . moot h elytra are 
abtuptl~' tl-nnrated, leaYin~ the extremity 
of the <~hdomen expo ·ed. This iJ1 C<'l 
measm·es about one-third of an inch long. 

antl ix widt>l_y di.·lrihult>d. En hydrll-'i 
c·outain~ hut OtiC ~pt><'i<'x, R. lalior ( 'lar·k 
t illn~tr·atPd), a larg(' imw<'l. mor<' thn11 
h<tlf :111 ind1 in length, with the Ply1r·a 
sll·ongly ;tu<l clo~cl.r ridg(•<l lougitwlin 
;lllV. J/ru·rOf!.IJI'IlS i ~ ilH' largest Of 1he 
g<'l,lel'<l :llld <·onta ins xomC' fi I' teen H]Wc·ie.-, 
~~f which. IH't·hap:o;, lhl' most :triki11~ is 
.lf. slriofalltN <Jn(>r .. a hroad iusett JH'nl'l.v 
thl·ce-qlw r·l <'l's o[ an i11d1 long with almo<..;t 
smooth plytr·a hPnring only faintly 
impt·Pss<'<l lin<•x. T1 s ctppcm·nnce is well 
~ltOWJl i 11 t h<> ill Ul'l nl i ion. H is ronnel 
in <'<1:-: l rt·ll .\ n~tl'aliH. . lulonogyru.<~ c·on­
winx onl.v Oil<' ~mall :·qwc·i<.'s, .1. -~trig().lts 
F<Jl)J·. (~<'P illn:.:tration ). which ha.­
nlr·each- ht•t>n J'<'l'rnc>cl io nhO\(' in <·om1cc· 
1ion " :itlt fl~t• pupal cas<'. 11 i:-; 11ar·row, 
o·t·erllish in c·olout, co;li'R<'lY I·icb.!NI. <lll<l h • .. 

wi rh t h<• <>ly1J·a margi nrcl with ;'I'PliO\r. 
aull yellow lc•g. . It is di. tributed over 
Hlmol't the t•ntire <'OntiiH'nL The eo.-mo­
politan gt•llu~ Ayrinu.., is: l'epr~~ent~d in 
thiR <·mm try by one 1-'lllall pec-iP . . G. 
conn•.r·isulcus Mncl ., n ~mal l, glo~RY bP<.•Il<' 
fat· 11101'<' ('O fl Y('X above IJHln any Of' (he 
olhcr f01·m .. 

'I'o anyom• who ha:.: the oppol'tuuity of 
inrPi'iligatillg the liY(l. of thrse heel]<'~ . 
the sLucly shonld proddc a fertile fi<•l d 
"·he1·c lnlH·h that is 11<'\\' . till a.wni1l' 
rliscon'l')' and 1·eco1'cUng. 

The C . C . Towle Collection of Aboriginal Stone 
Implements 

TTIE suddf'n deat h of Clifton f'nppic 
'rowl(l, on ~2nd Jbu·<'h, 1946, aft<'t' 
a shm·i illnes~. was a gteat : hork 

a nd a loss io those who had known him. 
A man of ~ct·ious nah11·<', he devoted hi . 
lei~nH~ to the . cienrcs of anthropology, 
geology, ctst 1·onomy and botnny, nlso 
literat ure an<l m n sic, and be enjoyrd to 
the full a cu1t urallife of his own creatin~. 
H e was bm·u at Penrilb, :Xew South 
"\Vales, jn 1 91, and spent his bo~·hood 
in this town and at ' Vol longong <UHl 

Batlnust. Tie gl'adualed in Arts at !he 
UniveJ'sity of Sydney, and during the 
course his jntere5;t was s timulaiNl in 
anthropology by Sir Edgeworth David's 
lectnreH on ancient man. He bE'gnn 

collE>tling ~tone impkn1en l~ in 'Xew outh 
'Yak~" i 11 l!l~~- ~H his death 1w ha cl 
a<:c-umuhll<•d a magnitiernl colleC'tion of 
<lppl·oxim;l lt>ly foui·t€'en thousand ~ Jl<'Ci­
men . . <·omwising eylill(li'O eonicnl Rloll<'l', 
axe-heads, pr1·cussion . tone. , grin<l­
simles, fi sh hook filrs, yit n}1. 1 , i onr~, 
kunpp€'<1 and trimmed im])lcme?ni~ or <1 11 
kinds. Th<• c·oll<~ciiou ,\\·ns nHHh' in m:m~· 
p:nt s of t ht• Rtatc. and wn. 1lw linrst 
winttr t·oll t>c·1 ion or Xrw Siouth " 'nle, 
implement ~. It haR now hN'n beqnenfhrd 
to the Amd t·nlian l\fu$;cum. Nee<ll<'ss io 
sn:v. it inrludrs mnny nniq tw ~ pecimc11 s 
and fill s nunwron~ g~1p~ in lhc~ ) l tlS('\llll 's 
<'Ollect ion. 

F.D.JfcC'. 
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Melanesian 
Kapkaps 
By F R EDER IC K D . 

McCARTHY . 

.. 
" 

K
A_PI~A!>! That's an unusual ,,Yord, 
1sn t 1t? I wonder what it means? 
\Yell, it's a New heland native 

name for a very att r active ornament worn 
on festival and ritual occasions . The 
kapkap consists of a circular or oval 
mount of white shell to which is tied 
a filigtee plate of turtle shell. Although 
t he kapka p dors not appear, strangely 
enough , to J1aYe any sac1·ed signHicance. 
it i.s J1igh 1~, valued b:· the Melanesian~ a: 
an ornament, and possesses, at JeaF;t, a 
social value inasmuch a· with O\Yll~rship 
of excep tiona11y well made ones belongs 
a c~rtam amo1~nt of prestige. A wealthy 
n<1t1ve 01· a ch1et wears one or more 1ine 
kapkaps with g1·eat p1·i.de. One l'eason fo1· 
the purely decol'ative function of this 
ornament i; that the majorit.r of the 
caned designs al'f' peculiar to it, an<l 
compa1·ativel)' fe-;v local art motives of a 
sacred natm·e are embodied in them. 
Another teason is t ltat the idea of the 
kapkap has appa1·ently spl'ead from nort h 
to south in the Pacific i slands. and it does 
not, ther·efore, belong to the oldet• and 
traditional 1·itual of the islands jn wbiclt 
it is so highly esteemed today. 

The d iF-;tr i bu t i on of the ka p kap is of 
some i11te1·est in this connection. It 

*The two kapkaps use d as title-pieces are 
f t·om New Ire land. 

[Photographs by Howa t·d Uughes. ] 

occurs in Assam and other parts of South­
east Asia, and sporadically in Micronesia 
and Melanesia, with an isolated occur­
J·ence among the Polynesians in Tahiti. 
The well organized trading systems by 
land and water maintained by the Pacific 
islande1·s have been one of the chief means 
of ch stributing t he kapkap so widely in 
its s011thi\vard diffusion. Tl1e principal 
1·outes along which it h avels extend fl'om 
t he Admiralty islands to t he north coast 
and adjacent islands of New Guinea and 
also to New I1·eland, ~:mother mannfac­
t tning centee from which a trade extends 
vi<:1 Tanga and Nissan to the western 
8olomom;. Furthermore, the kapka p has 
spread from northern New Guinea over­
land to the P apuan G1.11f as part of an 
extensive cult ural diffusion. · The shell 
mounts are traded more widely than the 
complete kapkaps, but both possess a 
r ecogn1:r,ed tra de value. 

Tt is both extraordjnaJ·y and unfor­
hma.te that the methods employed in 
makmg Llte clam-shell mount and filigree 
hu·tleshell plate have never been recorded 
as is t he case with other l\1elanesian art~ 
and nafts. The finest mount is made out 
of t he shell of two species of Giant Olam 
T·r.i,rZcwna. gig as and g igarntea. ). the slab i~ 
ch1pped or pecked in to a circular shape 
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and then gL"ound down to tbe 1·eqniJ·ed 
thicknesR on a co1·al ot sandstone grind­
~tone. The r.;hellf.; m·e ejtheJ· live <:lams 
ftom the 1·eefs;, o1· sem i-fossili7Jed speci­
lllens. The fi ner.;t 1'ri(laenn monnt~ m·e 
highly polished and weJl shaped, pnl'titn­
l al'ly those h·om );e,w h elrmd . the 
Solomons and Santa Cru7. islands. In 
the Admiralties the edge of the mount 
is decOl'ated with cross-hatched t1·ian gler.; 
in black. Orrasio11al Slll>stHntes noted 
on ~pecimens in om· collection eomp1·ise 
the base of a Com~_,:·; shell, discs of go1d-1ip 
oyster and black mussel, and po1·tion of 
the side of a Peal'ly :Kautilus, all of which 
sene t he p1npose·. and are Rhaped with 
little houble hy chipping and rubbing 
the edge. 

In the to t> left is a 
"'ell-d esi~ned kat>kat> 
f r om ~ant:t Cruz. the 
11air .iuined ' '" bead 
strin.~;s is fl:'om A ro t> a, 
Uou~nin vill e lslaJHl, 
Snlonto~t Grou11, nnd 
t h(• one nu the lO'{Ver 
d~ht is frcnn Aronan, 
Pntnutn (; uli, Xew 

Guinen. 

The filig1·ee hntle:shell plate is made 
from one of the easHy removed ventral 
plates of the Hawksbill turtle, ,,·hich 
~upp1ieR the comme1·rial "tortoiseshell" 1 

as it is c-ommonly l>11t wrongly called. The 
plate is tnbbed down to a thickness nny­
iug- E1·om 1·3 millimetres to that of thin 
pape1·. The design i~ then scra1 dH•d on 
the su rfa<'e. as shown ou an unfinished 
on(l in om· eolleetion. nnd is ihen :-lppar­
('ntl~' tnt out with n;;nt·ow-edged tools 
nutd<> of HhellH, teeth, 01· obsirlian, whilst 
the drill is nsed to make the t·onnded 
pel'foJ·n tionl'. Jt i~ fnl'ther probable that 
the tm·ile-shel l plates are heated to 
fatilitate the cutting ,which leaves a 
\'et·tienl o1· berelled edge, r<nel:v moothed. 
rf'h e design consists of a continuous line 
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~iA -~dmiralty I ,.,Jancb I.:IJtk:IIIS s h tt\\iu;..:- tht• hrnncl ancl r:ctla<•r c·ru clt• Crt•at m e n t of the 
ctesi;..:-n i n ~>-c•c•Cn •·.... ' l"h <• Cla r"·e ln\\l'r c•'n " 'lllcs t•Jicl~ocl~· t h e lt u crntu-h nrn nH>tiYe. 

ot· h;tutl, anu great ~kill iH 1·eqnired to 
ntn·y out thi~ JH"Oc<•ss without bl"C'<l king 
HIIY of the conuedi11g sedions, pnt·tiru 
l;u·ly where. as ou t IH• linest ('Xamplc~. 
thP line is like a th1·<'<HI of fine eott011. 
\Yitilsl m<1ny kc.tpkaps m·<' made onl or 
d;n·k }lil•<·cs or tu J•( I<.• slt(>lJ. m;my OllH.'I'S 

displn.r the <titn1d in• d;tppl<'<l pntlc>J'JJ. 
Jlil I'( i<:lt];tl"l)' i I' lilt'." H !'(.' Wt'( (Pd. 

In the Admiraltips :tnd Xcw l relnnd. 
kapk<tps are wot·u m; h1·e;tsl Ol'lHtnH.> tlls, 
~UsJH'llde<l 011 a string of sltrll disks ot· 
trndt• bead~. I n hoth gJ·onps of ish1nds, 
ns t liP illnstrai ions d('lll01ls1t·;t te. the a 1'1 
mol ires on th<>sc ot·nHm<•u1s ;ne simihll'. 
hut n wide1· ntngt' or both central and 
hol'det· Ol'lHlmeuts is ft>ntured by tlw 
,\dmit·;tlty tHIT(ll's. ) lotives nRed in both 
g 1·onpR o'f jslandR <·ompriHc the ecntral 
ligut·(' of a ci n~l<~. nosH, sta t·, flo-wel·, o t· 
w h<•t> l , HR t hey m ay h<' <·On\'<'nicntly elnRs i· 
li ed, a ll of whith ar·e t t·ea 1Nl in a ' '<Hiety 
of styles. They In<lY he in the ~oli<l o1· 
ou ll i1w, b<:ll'l't'd 0 1· toolll<•d, o1· other·wise 

d<•eot·atrd, i1H'1'l' nt·P ft·om four to tire 
a1·ms ill the e1·oss nud Rhu. ancl from tht·<'<" 
to eight l'Ottrult><l o1· dimnond-shaped 
p<'lnls in the llmn•r. 'l'his erntntl motin' 
fn•qtH'Il iJy O<.:('llpiC'H (hp ,who](.• Slll'frl<'(l or 
th<• clpsig:n ill ,\dulit·;tlty knpk<lps. hnt 
t·at·ply in "tllosr fJ"OIIl Xt"' w lt·eland. 'l'h<' 
moti\'PH tHI·\·ed ill (JW <"OIH"<.'lltl'it OUIPI' 

l><ltHls of the designs iut"lu<le <1 zi~za~ lint', 
the <·t·<'s<·en1. lov.cngP, oral. tt·inngl<•. 
s<·al lop, au<l tool ltt>d t>dgcs 01· ligm·e:-;. ' I'll<• 
1111111het· of motir<'H <'mhodied h1 th<' 
<il'signs iR consi<lpt·a hly l<'sR <tgain in the 
HolomonH. Tlllls- ns we <:onside1· the 
di:.:;1J"ibntion of tltP knpkap ft·om the nol'lh 
to ihP :onlh in ~ l <•hltH'sia-the motires 
tl P<TC<lSC, H f('H(\11'(' ('01lllll011]~· assoeiatf;'d 
wiih diffm;ecl iclcns wllidt m·e u~n<111y 
nwJ·e tomplex at tlwil· pl<t<'P of ot·igin than 
t' l14ewheJ·e. 

T hcu, too, t he fil igl'ec designs of <'<H"h 
111 a in iRhmd ~t·o u p pOHS;<'sK terlni11 loral 
p<'<·ulicnitieR. 111 t IH' .. \ <lmirali i es the 
utH·n t portions <ll '<' ht·o<ld nupoli ~hed 
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\ " lt h •nclicl ('AIIIIIJt l t• uf t•a r\' (•r's art-a 
h <•a ut iful ka 11h.:qt frun• "'l :al nita, Sohnnon 
l slluul,.,, It t ' lll hull it·s a h uman face mo1iY{' 
in a llt•lcl u t' t· i~ht ,,.,.,., .. ,., t•omhinecl ·w ith a 
t'll ll t't•ntri<• arran~t·m<·n t uf the clcsi~n 
t•l<>nu•nt,.,. ' f ' h e 'urfat'l' is s tnooth and 

JIOJi,..hN I. 

hnnd:-; f't·<>quctttly <>dged with l>lunt teeth. 
Thr C'it·cnl,u· d<•sign i~ ananged in four, 
fh·e m· <•ig:ht sectors a , a rule. lmt ~ome-
1 im<•s t h<•t·c <ll'<' mol'<'. Each sector con­
tain:-,; lhC' se~nw molin•s which thus m<liate 
f •·om i lw <'<'n I t'P I o tl•c pel'iphe1·y of tbe 
plai<'. In thr ..:\dmit·altie~. mo1·eo,·er, 
<Hl<l ilionn l n1oth·<·s a t·c io be see11. ' Phns, 
one s<• t·ic>s or ciC'sig11s incln<leR a pc1 it· of 
<·m·v<•<l llot·ns in <'HI'h sedOI·, sometinH'H 
R<'Jiilt'<l I eel h.r a I i :l~Hd. a beni ng-hone 
pntwl. m· olhrt· motire. The lnm1<1n ngnrc, 
1oo, with h<•tll <U·ms ;wd lcg:s. 01· a :-; impl<> 
spit·<ll, tn<l\' l1e <·m·,·ed in ca<·h ~e<:tOl' ot· 
qli<Hit>l·. ( 'il'<"lllctt· baud~ ol' hnma11 limbs 
<Ht d t·u I -o nl an,. i 1 li g ur<>s a re a 15>o pe('n I i at· 
1o .\<lmiJ·nlty kapkap~. Fina1ly. it might 
h<> mt•n t i01wd l ll<lt 11H' nafi smen in i hi~ 
group of i~hm<l~ hn\'(' p1·odnced a moJ·P 
nnic•<l l':lllg<' of hl'oadly ('llt cleF\igns tl1an 
a11y o1 hrt· kapkap-pt·oclncing ('entte in th<' 
) felatH'siau i. l~md~. 

f11 ).'e\\· l•·<'bltHl pt·<>ft•J'Cn<·<' iK r-;llown fm· 
fi nr rtn·Y<'<l li nr~. nnd design~ feai m·e 
IJI·o:t <1 cnt-ou I K]hH'e. ·. The . urfa cE.> is 
polishrd, <lltd the wo1·kmanship is 111m·h 
hcl·l<•t· than i11 th<' Admil·alties. Moreovm·, 
1h<• <l<'sign is !milt up on a diffe1·ent prin­
t·iplP, thnl or nsing n nnmbe1· of concentric 
hands of moi irrK Hl'Onnd the cenh·al 

panel. and omittin~ the t·ndhtl an·ange­
men1 <'mplo~·<'d in thp ~\dmil·altie . . 
. \ddition<tl pn1t<•t·n~ i11<·oJ·po1·:1ted in :Xc.w 
lJ·t•lnnd dr:-ign:-; inc·ltHl(:' tlw nident in the 
t·t•utt·al Jlilll<'l, <llHl long cun·ed teeth. 
q•t·ti('al lin<•s, ;wd n <·hain motive in the 
on tt•J· t·oJH'<:'ll t 1·i<' h<llHll'. 

1·,"'· 1 h<'t· sou t l"nu·<ls in 1 he western 
~olomons p<t1·t ic·nbu·ly lwantil'nl kapkap.·, 
,,.h i<'11 tiH• nw11 wPar 011 the> forehead nnd 
side of t ht' h<•;ul <1 I f'<•<iKls. tcl'cmonie~ ;md 
ou lig·hting <'.Xpt'ditious, a1·e made h1 a 
Jimit<•d lmt mosi <11il'ac-tin) . el'ie~ of 
JI<I((('I'IIR. 'J']I(' ('<.'llll'Hl ('1'0!'\~, ~tat· 01' 

tl o\\'<'1' is l'bdHli':11Piy desi~ned, and the 
n1ys m· p<'t als ft·<>q twutly extend to the 
p<••·iph<'I'.Y or I h<' t 111·1lr-shell plate and 
llllls suhdh·idp Ill<' d0sign in1o from four 
to :-;b. srl'lcH·s. 111 addition. boweYe1·. to 
this 1·a<linl tJ·<>ntliH'nl of the <'ircuhu field. 
lht> d<•sigH r~hihit:-; <1 m<nked empha is 
upon <'OIH'<'llll'i<' hauds of fretted line, 
singh• <llHl mu I 1 iph• zi~za!-!s. outline 
c·J·oss<' s. <·on<·<'ll t •·i<' .. t .. s". and toothed 
tt·iclJlgl<'s pointing outw<nds <U·ound tbe 
onte1· rdgr. I ' llllKilal ad<lition. to the 
k<tpk<IJI 11101iws gl' IH'l'<tlly cu·e tbe occa­
sioiiHI ill(n>Ciu<·tion of H Jrigate-hitd or 
hum<lll figurr in t'<l('h of the blank , ecton; 
or ill<' ('('ll(n\1 p;nwl. 

On t\\'O otilPI' intet·(·~ting otn<1ruent!S tue 
~oloJllOJI isln ndpJ·s ill(·ise 1he d<>sign i 11 the 
slH•II lllOIIIl t, t litiS doing H \\':1~' with i Jtr 
tul'll<' ~h<•ll plate. On both. too, the 
in<·isP<l <l<•s ign is bln<'k<>necl. One tomdF\1s 
or <I disk of 'f'rhhH·IIa shell heat·ing frigate­
hiJ·d <11111 honito-fislt dc>:-;igns: it is" a highly 
\'<tlut>cl Ol'll<llll('ll1, and om· ~pecimen. m·e 
f•·o111 :\lcllni1<1 and th<> :o-;oH1hetn Solomon .. 
' l' ltp ot h<••· Oil<' is <l dil'k of hhltk nms~el 
sh<•ll. on "·hi<-11 the <·(•nll·al motiYe:o: m·e 
silll ilclt' 10 tllost• on Xew Ireland kapk;1ps. 
\\·hilt• th<> IIIIIIH'l'OIIs <·oHtcnuic l>amls m·c 
t,rpi<·ally ~olomon in nanu·e. These 
altr·n('1ir<> o•·nnml'n1s <H<' ma<le by the sons 
0 f I' h ids :1 H gifts t 0 fa \'Olll'ed g-irls. cm cl 
1 h<' \\'OiliPn ,,.<'<11' I hrm a:- pnrt of their 
lll<U'I'i<tg<• d 1'(\~s. 

.\ dislinrliH• typ<' of knpkap i~ worn 
<ts <I ll l '<':t~l Ol'llanwnt in the Santa ('1·nr. 
i si <lll <l s. ' l'lt l' '/'J'i d a r·11 a mount i. rx tep-
1 ioBall,\· \\'Pll fin isllrd n nd i~ ometinw~ 
n•1·y l;nge. rl'he po1 i.lled turtle·. hc•ll 
plaie is ladd('r-1ikc in al'l'angemc>nt. tathr1· 
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ihid:c•1· llrnn tho!-ic ft-oJU elsewhere, and 
t IH' c•dg<•s <11'<' I'OIIIHIC'd. I t is atiadred IJy 
<I hi11d ing wltith nms from th~ cenhal 
p<•l'f'onr I ion to tltc edge of the mount . 
'rit e· dcsig11s c·onsist of \\' h<lt appear to hr 
\';ll'i;lt ions of' t IH• f1·ign te hji'<l and fish 
ntoiiH•s so widplr 11secl throughout i lw 
~olomon i s land s ·to r ppr<'RC'lli '"the host s 
o f' the· spit·it s or the• <l<>:Hl. The h caclless 
hil·<l is <':1 1'\(•d nl tit<' ha sp in a eon,·enlion­
nli:w<l mnniH' I'. "'hiiP a spr·ies of onilin<· 
or· solid l1·i:tnglt>s l'~I<•JICl npw<n·cls f1·om 
1lt<' nti<l<ll<' of it s top <><lg<' . ~\1 the :tpex 
of' lit<' op<' lt I 1·i:tnglps thP siclps are ll l-'11<111)' 

<·x1t>1Hl<•d i1tlo <1 fi sh t:ril ot· opC'n hil'<l ­
wings. I n S ()Jil( ' or llt<•sc• dPsigns n fi slr -likP 
fi gut·P is pi:J<·('d dir·<•ct ly nho\'<' i ll c fdgnlc· 
bi 1·1l l,;t !-i(' . 'I' ll is i 11 ( PI'Jll'l'(H I ion of th<' 
~:r tt t <I ( ' r·uz dPsig ns im pi ics I ha1 lllcy ar ·c• 
ltast><l IIJIOll lo('nl ;.Jnd !-i;lct·Nl llatnt·<J ii siir 
111ot i \'C'f' . . \1 i xs l<<>irhH t·d ,' llo,wc,·rt·, tegar·ds 

1 
· ' . c!~ la i iPcl :t lw l ~·~ i ~< anfl dt·l'l<'riplion of IUlllkap~ 

J!'i ,J.:I\'Pn 1,~ .\l i ~<s ){{'i< hanl in lwr monng n l Jlh 
<·n

1
1nJ,.tJ ll daur s iflll J)unr/11. pp. Sh- 1 2~. plates xdii­

cx. 

'l' " ·o large :uur 
futely-cut kn pkn ps 
fronl the !'lol u­
luous i n n •J• ic h an 
out<'r couceJttri•• 
n•· run gent e n t n f 
lh•si gn c l eDicnts is 
<'<Hnhined "lvith a 
<'t>u~ral star (JU n l ­
:ti~ a lsland ) :uul :1 

.llower-like n\otiYt' 
( ltoYiaua Lngnon . 
X e " ' G e o r g i a 
lsl a ntl ). 'J'b e otlt t>r 
two sp<>c·im c n s , 
frnnt ~Iala i t:l, art• 
J'rigaft--lJ i rd cl t'­
:-.i;:;n s ineisNl and 
Jt:duted bl:t <'k o n a 
t• l:uu-s b ell tt:tn('l. 

them m; :111 <ll'l'<l ng<)m ent of triangles, nnd 
<lll old l 'eHidt>n l or ihc Rolomons told me 
r·<•<·c•rt t ly tlt:d t IH'Y ;11·c c·ommonl~T beUe,·ed 
1 o h<' gr1wn l o: . .d ('<l I r ecm·ds. 

:\ l ost of the• "\'pw GuineH kapknpR ar·c 
rnounlc<l on oYnl c·on<·••,·e piC're of s hell. 
Tho~<· fr ·om f he n01·t hc1·n ('Oa:::t. padicn­
hnly in 1lll' Rl:'pik n tu1 Hamn Rh·er-. di. ­
tric·t. c•mhody a lnm1<m figut·e, with hen1 
limhs, tt s tltl• <·t•ntr;ll mot i,·e. f'm·romHled 
h,\· <l IJor·d<•J' of loothPd11'iailg"] e~ ·which <11'(' 

som<'t i nt t•s t;tng<'<l. The filigree plate is 
m o rrrli<'d on ( '.IJ III bi um shrll. Tlw k;lpkap 
i f' nrotrnll'd on <l s i i<-k and worn <ls '' hnir­
pin hy llll' 111<' 11 . 'l'h<' mH·nt· poriiom; of 
Ill<' <lPsign n n• hroad and tlw \\'Ol'k is ol'i ~n 
c·o:1r·se nnd trll<'\('11 . • \ nolhr1· l,\·pe from tlw 
11 11011 (lull' h!'<ti'R <lll C'IOllg'HtE' tm·iiP·shell 
pl;J((' in IIW for·rll ol' a donble-hrndN1 
lir,;trd. 11 is mounl<'d on <l Yet·~· lnq.~e 
disk or .1/e/o dirtdf' /11(/ 01' B;.llel· :;;hel l , <cl,R 

;tl'<' t II Of'l' rr ·om t It<• 1'<1]111<111 Gulf on tllr 
son I ht>r·n ('O;tsl. I l <>r·r , I lw well finished 
(';lJ·ri llg' ('011 S i f' ( S or simple drsignR di\·ided 
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{ llft('r: 'l'hree hlack pcarl-sltcll lore ast oru:unenTs " ·orn b y " 'nnteu ns g ifts Jrom nanle 
:ulmir~rs. 'J' lte,· b~ar knltl~:tll d esigns incise 1l on th(· ir inn e r s urt'ace. 'l ' h cy arc frum 
~ew (;eurgin Island, !ii(tlomcllt grout•· 

Lo·wcr: Three New Ireland kaJtl~:t J IS disJihtyitl~· t1te dtaracterJ:.;tk r;uli n l tre:atnwnt (of th e 
clesi.gn. 'l'h e workm:nts ltiJI is fin er than that i n the A dmiralt y lsl.nncls s('ri(•s. 

i11 to qu::nte1·s of equidistant chevrons 
flanked by plain, toothed or zigzag bands. 
Lines of oval links like a chain sometimes 
sepa n1te thP qnat·ter s . and on 1'a1·e 
ex a 111 p leH a :ftowel' o1· c1·osR is caned in 
1 he middle. These Papuau kapkaps ar·e 
only wor·n h~' the i11it iated men 'vho had. 
jn the old days, seem·ed the head of an 
enemy, but the latte1· qualification is now 
no longe1· r·eqnil·ed. The exact position 
of the kapkap 011 the head-dl'ess is import­
ant, and the v;nions designs are thought 
t o be the property of clan~. These kap­
kaps are also wm·n on special occasions 
b)' girls who have undergone their puberty 
rites. 

Th1·oughout Melanesia, it might .be 
mentioned, kapkap designs are incor-

poraterl in the rlecol'ation of ,woodwOl'k, 
gourd c1nd bmuboo <:<?nt<lineu;, tm-tle-Hhell 
a1·mlets, l>c1Tk-cloth and otl1er objeets. Oue 
jnte1·esting occnnence of their tu~e in 
t llis maimet iH on a la1·ge Rtancling :.;;toue 
in Bongaim·ille. 

The s ize of k<l]Jkap::; ,·ades c:onsidet·;.\bl y. 
The diameter of the turtle-shell plate 
nmgeR fl-om 2·5 to 1:3 centimetres on 
:-;pecimenfo; in om· collection , those fl-om 
the Solomons and Admiralties being 
bigget on the average than elsewl1ere. The 
mount is a few <:entimetres laTger. Prefer­
ence is sho" ·n for a naiTO\Y border of 
shell around t he carved plate in t he 
Admhaltjes and the Solomons, but in 
New Ireland a broader white frame of 
shell is the rule. 



Dl~C. 1(), 19-tf). THE AUSTRALIAN )IUSEUM: :\IAGAZINE. 7 

Chretopterus-A Strange and Beautifu I 
Worm 

By ELIZABETH C. POPE, M.Sc. 

TO mo~l )WOplc i.lte WOrd ' '\\' OJ·m" <:Oll­
jm·<~~ ll)l <1 ,·j:-;ion of ~O IHPilt itl g' l o11g 
:m<l \\Tigf!·ling- somci.lling tlwy have 

lH•en ln·ongllt up to <1<'::-:pi:,;p nllll 1·egard a~ 
l ht• low~:>st fcn·m of life. Xo lll<tl'ine zoo­
logist Hl10nld, 11 0 \\' C\' l'r. agtt'C wilh tltis 
icl<>n. fo1· l1e ,would lwow that the m:u·iue. 
lll·i~ ll <> - footed WOI'lllH lllllllbet· <111l011g' t hciJ· 
llH•ml>Prs HOl ll e of t h e most Pleg<nll nnd 
dc•li('ntely \'Oiom·cd <·t·ealm ·c~ in the wm·ld. 

( ' 7Hu: tojJI<'I'II8, t l1e " 'orm about to be 
<les<· 1·i he<l. i ::; <'PJ·t ainly wei1·d in sh;tpe. 
<'Yen fo1· <1 wo1·m, ctnd must t ntly be one 
or tiH' \\' ()l·lcl's most bizane <Ill imals . 

Om· specimen:-; were e<lptnl'ctl in t he 
mu<hly S<llHl of Ccneel ilay in P it1 watrr. 
Lut o;tl~- afier nn aCicn10oi1'~ diggin l.!: <tud 
<ti tl1e expense of scYrn:tl bJacke1H'tl a1Hl 
lH·oken fiu~e1· n;.til!'l. It cannot be daimed 
that ihese woulls aTe rare, for signs of 
tl1Pi1· lT-shape<.l, tube-1 ike l1omes mny lJe 
seen 011 1nany a mud flat in t he Yitinil,Y 
of t-\~·d ney. no,n:> ,-e,·, t he j ob or tJjg-ging 
t lu:m 0111 e1 ll i 11 one pjcce t·cquiJ·es much 
pn tienC'e <m cl not c:1 I iti le teeh11iqne, f 'on · 
S<'qtt<'JJ 1~ 1y f<'"' 1WOI·ms find thei1· way i n1 o 
mus<•tun <·oiled ion~. Ln f'act, " ·e fot111d 
th<tt although ThC' ... \ul'halian :\Iuseuro 
h<1d sr,·<?nll line spr<'imens of ('baetopiPI'id 
\\' OJ'Ill s . all we1·r impo1·ted ~pee i es . \\"e 
lhe,·efon· delen11in0<l to ca t('), serenll of 
I he lo('a1 spC"Ci es n nd presene them 
prOJ!C'I·Iy. This is not :-;nch <1 s imple mc-1tte1· 
HS i ( SO ll lldS, <1S )'Oll will .'CC . 

o,·eJ·Rens the popular nmne l )a r chmen t 
\Yorm is g h ·eu 1o i. h is <·J'en lure bec;nlSC 
the tnh<' in which i t li,·e:-:; has white p<1pe t· ;v 
cml s looking ra1 her a s though they wct·e 
llHldP of (hi 11 pC:ll'(·hlll Cllt 01' ~ S if SO!U('Oll(' 

h<ld left <l ~eries of dri nking shaws st ick­
iug up lht·m1gh the mnd. 'l'hese papery 
t> nds p1·oj<:'et above the level of the mnd 
~ nd Ra ll<l , ROm€'timeR as much as two or 
rvf'n tln·ee in c· hes. 

As a h·ea<.ly mentioned. ille tnbe fh,~ 
worm b11 ilds is U-shaped and tlH• J·efOJ·e 

11 

J1m; L\\'0 entl'<lllce}-1. ' l'he fnlH:! ~walls below 
i he gJ·otmd leYel <ll'e mud d~r iu appea1·a n ce 
<JtHl IIIUch wide!' lllan tl1e p01·t ion al.>O\'e 
llw g 1·ound. \\'hen t l1e Ude is high and 
<:O\' ('J·::; t ll e::>L' out letH, the wol'm eau neate 
a <·nneni of 1Yate1· flowing in at one 
('lHl ancl out at t he othe1· lJy flappin g t he 

('h nt- j OJI(('l ' U S Jnj ._- n s h :ts :t mosj fa n t:tlo'tie 
N h:tJI(', 

Pholo.- G. C. C'lutton. 
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Ui~:.c.in~ th.- norm f rHm i t " luntH' in th (' n fucl. ' l'011 1.-ft: Tb(' :.r.u,..h•ra-t•o ' ('rt•d mud 1lat;. (If 
('a n•t•l na,·. Pith\:tH•r, n ·lu•rt• th e: worna,; nt•rt• fo uncl. ' ro11 ri ~ht : ll l o"·iu~ dnwn cnae nl' th t• 
t nht•s t u fincl it s •luH'k rlnnr'. Lnn•er l t• l't : ll aYin~ tt·t•twh t• cl t'ouncl lht• w orna'"' tuh(•. illl' tn·o 
tmrl'lun t•nt-liiH• t•Jid~< nr<· lt•l't JlrO.i<-'<·tin ~ l' r nm :111 is l nncl Qf naucl. 1,uwe 1· r i~ht : ' l ' h t• "huli· 

l - sh:qwd t ulw is ""('t't''<"l' ully rt•mn\' (•d fru m th l' mntl . 

tlnee l<nge, vn l~;> ·<·olonred padd lt>s or fn n~ 
seen in i.l1e a<·eompc~nyin g photogrc1ph. !n 
the mi<lc1le region of th<' body. l•'q<Hl 
padiC'l<•s, oxsgen fm· hreathin~ and o1lll:l' 
ne('ds al'e obtained f1·om t hi ~-; · tt·enm of 
water. 

'l'o s;ly the lc•:t:-rl of il , the shap(' of 
Clta f' lopt erus iR fantastie. It has to he 
seen to h<' lu.•li(•rc<l. l n fact. lo;C\' CI 'al p<'ople 
\Ylw h<we ~een t he worm. ha"e likened 
them to ~ome st n tnge orth id:;;, mtd n ot 
" ·ithcml t·enson, l'or there i~ ~ome fai11t 
l '<'~Ptllh]:lll<'(' hctW('('ll the h1hellnm of KOllH' 

ldn<l~ of ot·chid~ and tlw ft·ont l'egion of 
1 he hotlY. A c·.-u-c•ful t>Xrt m im1 t ion wi 11. 
howert>r: cl is<· lose I he fad 1 h;t t the hocly 
if.\ dirid<•cl inio a seJ'ie:-; of gegment ~ Ol' 
1·iugs and tbn1 lmnehe~ of !'h<np little 
hl'ist h•s ~1 ick mtt ft·om the p1·ojed ion!' ;11 
the f.\iclc•: of eH<'h of 1hese bocly Regmcnls. 

Photo~ - Pa·o r. \ \' . ,J. D a lon. 

'l'ltP <·t·<•ann<> th<'n~fow ht•long~ io the 
g1·oup of •"'ot·m~' know1t ns poly<'lt;ll'l es. 
'rhis gt·onp also i11('lnrks ~udt ot1w1· wcll ­
kHown [OrJHs as the ghllll h<tit wonn o[ 
tht• o<·l'an he;H·hrs (OIIU/>llis ) <HHl the 
")Htmp'' m· •·:.;qnil·teJ·" hnit wonns of the 
t>slna t·ine hrrH'h<'R (S r r eis ) . . \ no1her 
poly<·h;.wte \\' OJ·m W<'ll known to the 
pn hi i<- <lllcl pctl't icnlcnly to the nwn who 
<lo<·k <liHl Ktt·a )I(' s h ips is 1 hp Oil(' whi('h 
huilcls for ihwlf' ;t limy tuhr nn<l i s kno," -n 
IO<'Hii,\' a~ ''<·<mt l ". lt ~ seieni itk llfliiH' i~ 
Ua/ ('o/oria. bn t when <l t·o<·k ot· ;t hont'~ 
k<"'{' l is l'O\'(' J'l' <l hy p;1l'kt><l 1 holl~fllld S O( 

tlwit· sm<lll lt;n·d 1\lbPi-< thct·e i~ some 
extnH<' for nsi ng the tl anw ''<·ot·n l" i r mH' 
jnclg<'s the ualut·<' of iht' gt·owth ft·om <l 
111('1'(' cur m·y glante. 'l'hl~ nalr•o{a r itt 
\\' O l' lll Jj\-e~ P~<'i ll~in·l~· ilt it~ Jll'O((' {'I i\·(' 
tnlw and itR hody is :-;ppci;lll~- nd;lplt>d I'm· 
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76.!--- Cup Or., 

-..... .. .._,..~::...__- ut Fan.. 

Ui:tl'"l':llll uf Ch t- a n Ct" ri or r egio•• of 
C h n<' CII JI I<'rn s. '.\ ', •n ·. •n" are footl­
t'llll ~>t· tiu~ ~rcun·t•s; C up. Or. , c u p­
s h ll JI<'d OTI'"llll fu r naakin~; food 
JH•I h • t s: "'·'"·· f cHHI -t.-nlle<•ti u~ uoto­
JHld i utu : 'In .• tnuuCh : ~ut .. o rdinar:o· 
n otu JICicl i um : 'l'eu t., ten tnele o r e il'r u s; 

X. l in·r r t•l'"inn u f t h e hucly. 
E.C.P .. d e l. 

~neh <lll exisf('IWe. ~ot only m·e it~ 
breathing- g'ills <·oncent1·nted at' the front 
end of 111<' body im"tead of heing distri ­
bnicd ;.~11 along' iis lcng1h (ns in enant 
polyeh<!('leR) hnt in addition to other 
<Hhtptn1 ions t hr hody ha~ developed n11 
oq1;an <·;1llcd the OJl<' l'C'ulum by me<1 ns of 
\\'h i c h tltC' wo nn <·;.m plng n p the en traw.:l? 
to its I nbe whf'n it has retite<j there 
for· sHfet.v. )lclny sea ~mai l s also <Hlopt 
this rnealls or <lrf<>nc·e. 

(111((efoptents, lil~e. Ua/('o/oria) Jeads a 
1nbe-bound exisi<'JH'(;' HlHl is Jll'Oh'"1h1y th€' 
mo!'i adapte<l aud spcl'ia lized of all RIH'h 

wonus leading thi)o; kind of life . .\s 
alread.Y m<.>nt ioned. an effi<:i<'nt water· 
pumping m<•dtanism ( tlw three p<tcldles 
m· f<ms) <·an n<';t1l' :tppre<·inhle wHter 
em·rrnis th r·ough tlH• wm·m·s tnbey honw. 
f01· the wot·m fits its l1on~e l,n1 loo~ely. 
and 1hC'rC is ple11ty of rooru fo1· wate1· io 
)HlSS by i 1 R hocl y. 

'T'lte ae<·ompnnying line d1·;.1,wiug of the 
fr·ont J·cgion of the body may help to 
expL1 in how rood is p~~~~ed to the month. 
I t is ext nwfe<l fr·o111 I he lHissing (·nr1·ents 
by <1 ('011lp l i<·H1<'d cu·nt ngement Of food­
rol l<'<·(ing· g1·oores and a special rood ­
C'oll<'rl ing noiopodium ( Ji'.X.) Ritnnted 
i Jnnwcli<lte ly behind ihe fH>nt 1·egion of 
1 he hody. Ho I i<l p<Hi it le~ from the wate1· 
HJ'(l en tn nglecl in n s i imy ll11H:ns. pi·od n<'ed 

by thr body i n the ft·out region and thi ~ 
slim<~ is chi,·cll along by tiny cunents pro­
dueed by i hou~ands of we-wing hair·s or 
cilia sitna1<"'d in the groo,·es (mm·ked A in 
the line drawing) on the enlatged food 
noiopodinm. F 1·om these g1·ooreR 
jt is JHlH!:'Cd had~ along the similarly 
dliait•d g'l'OOV<' (B) to t he (·up-shaped 
Ol'gnn (Cup. Ot·. ) whe1·e food ball~ ::u·e 
fotm<'<l. ' l'l t<'s<' food pellets ate pa~se<l 
ag<lill along fhc gtoo,·e (B). lmt this time 
forwar<l~. ' l'lwn<·e they pass v ia the 
gTOO\' C (Hl) fothemonth (Mo. ) and he1·e 
the food €'111 <'t·s i he gut itself-a very 
l'OU ttd<l ho'' t W<lY or feeding, b\lt one wlti<'h 
"·onld app<'at· to he q11ite eflecth·e jmlfdng 
hy 1 he mtm hers of worms 1n·er.:;ent on the 
mud fints <llHl in shal low ,watets. 

J n the m i<ldl(;' J·<'g ion of the bod1" lie the 
t hrce I:Hg<' P<Hldl<>s 0 1' fa us whic-ll cease­
le:-:~1~· WH\' (' bad~ <llld f01·th to create the 
t·urTPll1!'> of wctteJ· t ln·ough the tube. 
~e,·e1·al of the w01·ms we captured were 
placC'd in t hJ·<'<'-qn<nter inch wide glass 
tuhes <llt<l these lc1t1e1· immer.·ed in a 
hasin of fJ·<'sh S€'H W<1tct·. \Ye we1·e thn~ 
e1 hl(' to obset·r("' ho"· Clwetopterus be ha ,-ed 
when in its 1 nhe. The most obdons 
fcn.t ure of t he ,woJ·m's l>eluwiou1· wal-i the­
cE'<hwle~s <>!-5ti ll ai i011 of the fa11s wh j<'h 
may br s<•cn <'le:ul .v in side elevation in 
the <H·<·OmJmnyi ng photog1·aph. Also of 
inter<'sl was 1he <'l·eaim·e's abilit-r t<) 
mttho1· i!Hell' io ihc Ride of the tube by 
nH'ans of n Ht>r·ie~ of :-mcke1·-1ike de,·elop­
mt>nh; on tlw lower· su d'ace of each of the 
lHHl~· srgm<>nfs in thC' middle l·egion of the 
body. Tht·<•e of !lte~e fiat plate are 
<'I e•n·l y to tw s<' Pn in 1 n·o filE:> in the illu -
t J·ct1 ion. to 111<• lrf1 of eatb of the famt 
\\'('t·(' it not f01· the diuging action of 
th<>sc l"Ud-.c•J·l' IIH' w;wing of the fan~ wonl cl 
~oon p1·opel tlw wonn h-om its tnhe. 

ln tlw photog1·aph wlJi<'h waR t<lken 
whe11 t h<• wonn wcts h<'<Hily doped with 
<l l<·ohol rtnd iht>I·t'ror·p motionles~, the food· 
<·olle<'ting g1·oo\·<' is ]l<ldien hnJy distinct 
an<l nw.r h<' s<•en le<Hl ing- baek to ihe enp 
Ol'g'<lll ,whi <' h ('Oili'\Oi i<lHteR ihe food in to 
hctiiH hl'fo1·<• p<t:--;s ing- i hem fo1·wanls 1 o 
lite motl!lt. . \ H n 1·nlP. the two hno·c food­
eo! h•e! i ng nolopod ia <oH'e held ; litile 
C'lo:--;er· iog(•tlw r· ih<tll shown het€', tlms 
ct·cating the side W<lll~ of a gr6oYe of 
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whic-h the ho<ly itself forms the bottom. 
This anang-ement eusm:es that the water 
cnl.Tents pass along the "busines · side" 
of th~ body and run the gauntlet of the 
food-<:ol1e<:ting grooves. The dark, mu ch 
convoluted pt:u·t of t he body, just l>ellind 
the food -gathet·ing notopodh1: is t he 1iYet· 
t·egi on . 

B<lth of the body segments i'u the hindeP 
pint of the bod:r has a finget·-likc einus 
g1·owiug out from tht> uppe1· Rtn·fa('e on 
each side. In the bteeding sea ·<m, b.:-fot·e 
i he eggs 01· speTms :ne shed in to the 
wn ter, theHe outpushings :ne filled by the 
sex eells and lend a note of hl'ight colour 
to t he l>o<ly; fo1· l'ipe eggs are a bea ntiful 
~alrnou pink in hue and the male sex 
pl'Odnct8 ;-u·e lemon yellow. Iu F ebnun·y 
of 194(), wlteu these won111:' we1·e fhst 
<:apture(l. both the males and female~ ,,,-ere 
fu ll of l'ipe sex cells. but b~' t he end of 
1\lav most of t he females we <·aptm·ed had 
Rh eel i he mnjodt:y of t heh- salmon-eoloul'ed 
('ggs into the wate1·. :Most of the male~ . 
ou t11e othet· hand, still contained a plenti­
ful supply of yellow spet·ms in t heir bodies 
" ·hich they ]n·omptl_v shed when captnt·(•d. 

It i possible thnt the 01-iginal speci­
m~us of Ohaetop_te1·u.s ,,.hich we1·e cap· 
tm·ed by the Amet·1can · scientiRt, 
St impson. 011 Boxing Day in the ye~H 

'J'hi:-; Ch:telHJiferu~ . 
llt'\VI~· l 'I.'.TIIO\' (>d fro m 
it:-; tnbt•, is rnore t han 
on e foot Ion~. lus<>t 
sho\\·s s:uue \\'Ornt 
aftc:r <'XJIOsun' fnr 
sn m e 111 o 111 t>nts to 1 h t> 
bri~h t lig h1. ' r ln· 
Jwd)' <'Ontr:l(:ts to n 
length of Sl.'\' en nr 

ei;.dt t j n c:h e:s. 
Photos,­

PI·o r. W. J. D a kin. 

185:1, when he sc-t·aped them ftom our 
hal'1Jom·'s flool' witlt a naturalist's (lteclge. 
we1·e all males, fm· he desct·ibed them as 
h;ot ring lemon-ye llow colon red bodies and 
named tl1e species Cha.etorJtent8 f•t(,te1ts. 
Th e adjective. lute1u:;, comes from Latin 
and maY 1·efel' to the fact that the wo1·ms 
h<Hl <l xello1w COlOUl' 01' else to the fact 
that they cc-1me hom muddy ::~nnoundings, 
for lute·u.· <:an Juwe eithe1· of these two 
meanings. 

The digging out of these worms and 
theh tube::; i::; 110 ea~~' matte1·. Aftet much 
trial and enor we found the following 
method to be the best. 011 loC'Hting a 
P<ltch of mnd flat when' tl1e pape1',Y tnbe~ 
ar-e evident, it iR l1ettm· not to dig ~t 
1·andom and mnc·h t ime il:-5 Hewed bv e~tab­
lishiJig \Yhieh of a numhel' of tnbPs are in 
di1·ect connex ion with one another. A 
piece of <'Ondn·it pipin g or a short bit of 
rubbet· ho e-pipc to use as a blower i t· a 
gt-eat help. Pl<1('e the end of your tube 
OYPl· one of the parchment-like Yvm·m 
t ubes a11d seal off' t l1e bottom of the blower 
by pressing it i11to the mud. Kext blo\\· 
po,Yel'fully do,vn your tube and ob:-:;eJ·ve 
\Yhich of the neighbom·ing worm tube 
spurts wate1·. Oenerall;v only one rlo~?~ };O, 

ami this is . thel'ef01·e, the " back doo1·" to 
the one ol'igiually chosen. Occasionally 
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'l' h e s li t t u lle r e , •e a ls t h (• n ' O J'm i n !o> i t u . 
Photo.- Prof. ·w. J . Dal<.in. 

a tube has a ~dele enhance n~ well and 
when excavating begins, cnl'e mm-:t he 
taken to include any such side partt). 
other·wis~ the worm will r·ethe tlle1·e a11d 
evade capture. 

Once having de<.:ided on the pa1-ticular 
tube to be dug out, the next step is to 
trench 1·ound the whole area, le;:t\-ing the 
w01·m's home in an island of mud in the 
middle, as shown in the accompanying 
photogtaph. This may seem an unnH:es­
sarily l ab01·ious step, bnt it doe· drain 
the ,water away from t he WOI'Jn's home 
and allow t he digger to see bettel'. After 
these pteliminal'ies, a ll that 1·emain~ to lJe 
done is to dig out the delic:aie pnpcn' i ube 
without teadng the ''til:;sne-papel·y'' wa 118. 
Ba1·e hands a1·e p1·obably the best imp'lc­
ments beeause the sense of ton C'Il js 

necessary in OJ·de1· to rollo"· the ronrse 
of the tube tln·ongh the Hind aud J'llhble. 
Some of t he t nhev homes ate onlv a fool 
o1· so long, li ke t he one )llu~tl·ated, lmt 
some three 01· four feet long we1·e dng 
out- no mean feat, on ac:c:onnt Of the 
delicate walls. 

Once t he tube is dug out. it is a simple 
niattet to slit it geutly and float t h E> worm 
ou t into a jal' of sea water or· a ~ha llow 
pool, where Hs r·eac:tions may be ob!;el'Yed. 

'l'lte WOI'lll ha~ enol'Jnous powPr:;; of 
expansion and <.:onh·<lrtion, as m ay be 
:-;(•eu in the pietnl'(' ,whkh ~howR, be~·weeu 
t he collector'R hands, a. wor-m, newl:y h!hen 
f'rom i t$l lulw. lt js ove1· a foot long. 
~"- few m omenii:> la te1· the lH·ight light had 
caused t his sallle wo1·m to conJ l'a<·t it self 
io t he size F;hown in the inset. 

Althongh the wo1·m is both ihe ar·dt ii e<:t 
and lmilcle1· of its t nlJe, it is not, us a 
n1Je. t he only ouupant. ~"- Rnw lL ,·e ry 
h;1 i1·;v "c·ntb" called Pol:ljo-ny.x tran:•u·crsus 
nlso makes its home the1·e. f'rll:-~tc-a.-ean 
<UHl worm appe;u· to be commen~a1s Oi' 
nw::;smates ; i. ('., t-lte nalJ ca11 tJOt he clas&:ed 
as a pa1·a ~ it e although i t appe::u·:-; to be 
nwthle ·to l i ,·r .in nn.v other situation. CJuc. 
llll<l !:lOtue t imei-; t\YO, Pofyonyx· muy be 
fonliCl i11 a tr1 be. Ill the latte1· <·aRe they 
cue genet·aJly found to be male and fP.mal<~ . 
rrh l'(;'(;> of these Cl'<l b. <lJ·e shown i 11 t he 
photogn1plt- two hngf:l females :md onr 
:-.; mallcJ·-~ized male. Below the malf', t hrPe 
J·ound, whitish eggs and one tiny :wE>al 
lm·,·n -~tage m·e seen. These iWere shed 
into t he watel' by one of the females while 
photog1·nphy was in progtess. 

.Xo doubt the long hairs on the ~rab's 
li:J;nbs, and jaw~, are used to strain off 
t11e food p;--u·ticles from passing water 
cm·1·ents. L est the 1·eade1· sh011ld imagine 
t·hat the ('l'~b ig lazy and uses tlH~ wol'm 
aR a kind of aquatic punka wa1lah, it muRt 
be stated that this idea is soon abandoned 
when the behaviour of lh~e crabs. plac-ad 
in gla:-;s tube ·, is watched. The crabs 
can , <md ilo, c1·eate powe1·fu l 'vater 
c11nent:::; of t hei1· own bv flal)J)ino· thejr 

' f ) h 

mi1c-h en la1·ged tail p01·tions or abdomens. 
In the illustl·ation the abdomen of t he 
top, l'ight-hand <.:l'ab has been untncked 
and e \' en t he most caRual observer ea n 
see at once t hat t his part of the body 
is p1·opor-t ionally mu<'h hnget• tllan in the 
m01·e orthodox types of crabs. I n fact, 
Polyony.r; is not a tn1e, bl'acbym·an Cl'ab 
at all, belonging l'ather to the hel'mit 
nab gToup-the i l 1W mu1·a,. Distiugnish­
ing cha1·acters c-ue, fil'stly, its -well 
cle,·eloped, functiona 1 abdominal region 
(though this region is canied tuckerl 
under the body as in normal c-rabs) : 
secondly, only three pairs of walkiug 
legs a1·e ,iisib1e behind the eulal'ged nippe1' 
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;\ JH' t•nliar, s n u tll c· r a b . Pu t,·u n yx • ~·:IIIS,·crsns 
tu n l• cs its JtOJti C iu t h e• wo rm 's tul}c. 'l'wo 
f c• nt u lt•s and o n t- s mall m : tl t' a re s lun , ·n . 

Photo. - <;. C. Clutton. 

limbs (four are seen in h·ue crabs); and 
thil'tlly , t he fifth pnit· or "walking'' UmhR 
i~ much 1·educed in size Hnd i · cauied 
folded up a nu hidden fl'<nn sight i 11 t he 
g ill chamber. In the f<>111ale nab in the 
photogi·aph, whel'e i.h<> nbdomen h~1s been 
~pJ·Ntd out to Yiew, th(>se nne, whitened 
U<l.C'k limbs eau e~udly be sce11: 

'l' he difficulties of photo~raphin~ lire 
Polyouy.r a1·e gt·eatly int t•eased on account 
of the ac:th·e flappin~ mo,·ements of the 
abdomen, by t he WclYing of t he f<>edi ng 
btu he on t he jaw~ and al o because the 
(! I'll b does not appear to be content till 
!';OUJC port ion of Hs body is pressing hard 
up against someth ing such as the wallF; 
of iis own tube or the sides of t he dish 
in which it is placed. 'l'ime and :1gain 
tbe Cl'ah were posed artistically in the 

clish but t he rnot11ent that a11 attempt wns 
made to make an cxposute they ,w(mld 
~i<l l (• off' 1-o the mHr·gin of the diRh ;tnd 
huddle t here. 

Mnc:h could be \nitten about thE' 
p<'<'uliar 1·eJations h<'tween these c1·ahs 
and the it wot·m host~. or of the peculiar 
hotlll('ing mode of locomotion t hey adopt 
I' or mo,·ing about t hpi r tnbula r qum·ter. , 
ot· wp <:ould tl'll ho\\·, after ni?,htfa 11. out· 
Clwetopte1·u..'i wo1·ms in onr home-m<Hl{' 
aqnnrimn tl·entccl uR to a spl endid di!:lplay 
of J uudnescelH.:e, h11t KlHite will not pet·· 
mit'. \Yhy a WOl'Jll wlli <'h spend. i ts life 
uelow gi·ound <llld hid den fJ •()Jll \' iew 
should h;;wc this ability to giYc ont a 
ghost]~·. phosphot·Ps<·<>nt li ght is a my,· tery 
that h<ls not ax Yl'i he<>n soh·ed. One ~ugges­
t ion that hHR hr<>n mad<' is that the glow 
may i ~Rl.le ft·om thr t nbe entl·ance nnd 
n t t ;.net Rmall plank t 011 t o1wnrds the mouth 
of lh<' tube. 'l'he~:;r would tJten be d1·nwn 
into the t nbe by ih<' water enrrenti'i and 
pt·ovi<le 1·cpaRt fo1· hot h the wcn·m and i ls 
n·ah me8smates. liowcvel", the bebavioul' 
of worm in capth ity is uo criterion of 
t lwir be ha dour in n normal em·iTonment. 
Perhaps our execssire handling of them 
<·a u~ed them to gin' off light and the)' 
Jll<lY not do thi~ in t heir own homes. This 
is a question that t·cmainH to be answered. 
.. \ c<nefnl <lmatem·nntut·nlist " ·itb a hoat. 
pn1 if:'ll('e and t ime to fl<><l t over t hP mud 
fl<lt!,; at night might well find the answer 
to it by locating some Clwetopteru-'i t ul>es 
dul'ing the day, mark ing the ~pot nnd 
going back thete artel· dark. when the 
iicle i · high, nnd lwnt<'hing patiently to 
s<'e what happens. 'l'his is only one of th<' 
mnny fascinating qne1·i es ihat remaiu 10 
h<' n nswE'1·ed a b0111 Clwrto pterus worms 
n nd the intel'e~ l l' <l Hhotc collector will 
r<~ t · tainly :fi11d ihni tlw i 1·oul>le of digging 
out <1 few ~pecimens will repay the crrorl 
<"Xpended. 

------
The Board of Trustees has 1·ecentl~r . uf­

fet·ed the loss by death of two of its 
membe1·s. On 24th Novembel' Sit Samuel 
\Valder, Kt. , passed away. He wa. 
pt·otHinent in c:omrn{'rt ia I circles and had 
JHH'ticipated actively in t he civic govern­
ment of Sydney; fo t· a r><•t·iod he was Lol'd 
1\layot. On 7th Decemhet· Mr. C. A. 
S nssmilcb, F.G.S., died. · )[r. Su milch 

wa~ well known fot· his geological 
l'<'~e~nche~ and sd<'ntilic· in1-ere ... t , . F or 
many ;vea1·" he wa~ attached to the T <'rh· 
nita1 Educat ion B1·nnth of t he Depart­
nwnt of Pnbli<' ln~tl'udi on. 

Boih these genil<>mcll deYoted con~ide r·­
ab1e time to the atTnir::; of thi- l\[u eum 
and were intere~tcd in a ll phases of its 
work. 
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Scorpions 
By L. GLAU ERT, B.A. 

''T TIE R<'ot·pion is oue of the g1·eat 
animal of ancient lore and 
ttn dition. It and the <:raiJ are the 

on]~, two itwedebrate:s wh ich had im­
p r·es~ed the minds of eady men sufficient ly 
to be t·a i ~ed io ihe dignity of astronomi cal 
1·e1n·e enh1tion.' ' 1 \Vhen, ther efo1·e, some 
;re;us ago) a ,.il';itor to t he \Vestel'n Am;­
halian Mn~eum pt·esented a female of 
our common westet·u sand scorpion U·ro­
clacus norae-ho/lundiae with her young 
fcunily upon he1· be:'l('k it was not ~m·­
pl·i sing t hclt my ini crest iu the gtoup 
·"·as arOllscd and I decided to study t he 
hal>it. of .·ome of out· local forms. 

rl'CHlliClls ln'n ui c':tl u s :ttHl ~·ouu~. 

Photo.- Pror. F. \\'ood Jones. 

Scorpions are members of the Class 
Aracbuida which are readily distin­
gui. hed from t he C'lass Insecta by the 
pos. es~ion of eight instead of six walkin g 
legs. Their own pec11lim· featm·eR are 
a pair of nab-like claws, R .rather elonga­
ted body and a slender taH tm·minating 
iu a swollen poi sou-h oldhtg "vesicle" and 
a sba1·p cur..-ed Rting. Actually the "body' 
consists of th e head and thor ax, the so­
called cephalothorax, united under the 
carapace as in spider s, and a seven­
jointed abdomen which may be consider ­
ably expand('d in a gravid female or when 

1 Lankester, E. Ray: Q1ta1·terl11 Jom·nal of Mio,·o­
scopical Science . Vol. 48 . Pt. 2, 1904, p. 234. 

stretched to the utmost after a heavy 
meal. The ta il is divided into five . eg­
ments at the end of which is attached 
the poi~on apparatus consisting of the 
poison "Yer.;icle'' and the sting. Anato­
mists would reduce t he abdominal 
segments to six, adding t he Jar.;t t o the 
post-a iJclomen or tail for excellent 
1·easo us, l>u t ,we pl'efer the pop ulal' 
terminology. 

On e nf our har~csf A ustrn li a n sco·r(Jions, 
U r nd:t c 1as pl a nim:un as, a u t a lc. ·u m e asures 
nbout four in(')u~s in lcn~th . 'J' h is SJtc duu•·u 
c :ame from Darl-ing ll :t n~·c. n e ar P e r t h. 

'\Veste rn A usfralia. 

The most prominen t appendages are 
t he pah· of large claws which are used by 
the scorpion in various ways : when in 
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'l'ht• " iclt· t ~· d i"' C rihnCNl s<•or)tiou, l formnl'os 
~·a ucl i<-u la. n ·h h·h n t•c·urs in t h e P hiliJl ll ines, 
tiH• "'lol u c·cas. "''w G u inea. Queen slancl :nul 
:\' ew ioin u t h "\\' a lt•s. 'I' h e s p echuen fronJ 
Cn llio tle, thrc•e mil es norOa of G ladstoue, Q. 
'l ' he m:llt• (alutlt') ha s thl• mu,·ahi (' H u~('r 
(If the h :lllcl u r Jllnc•cr with :e st rctng- stl iue. 

motion th<•.v ctt·e ~p t·en d out itt front and 
no doubt <'llHhlr the CTP;-1tU t'e to feel lts 
way with 1lw help of t he senF;Ol)' lH1il·~, 
fot· '' !0\<'0J·pioll 's riHiou i~ Ye1·y poor. In 
front of th<' lm·~p eh1ws a1·e a .·ma1ler 
pait nstl<lll.Y half hid den under the 
<:ephnlot ltot·;tx; 1 hese at·e the c-helicerae 
and <H<' ns('(l to (<:'Hr and nush the food 
oo<> that it enn bE' sutkcd into the tiny 
month. 'l'h<••·e at·(:> font pah·s of legs. all 
fitt<'d with claws, wh id1 are 11sed for 
wnl kin!.!. a n<l <' x ea nt t i ng the hti1· n nde1· 
a stonp o1· lltP spit·al buno,w in the sand 
ot· !S_Oil. Behind t he legs is the sternum, 
a fC'Clllll'(' or dingnosti<: importance. 
follow<'d by llw genital opereulum and 
the pet I i tl(•:-; m· <·ombs, the function of 
whi<-lt ik 1101 vrt lltHler ·too<l. The next 
foUJ· :-;i<'J·na l pia1es c·mTy the opening to 
1he hr<>aihing oJ·gans, t he so-called ''lung 
books". 'l'IH' nrx t and hu~t tapers to the 
''tail"; as it hm; no special features i t 
1s conHi<lt•t·pcl to he anatomically the first 
segment of lit is appendage. 

. \llhough it is g<•nt>rally J1eld that 
stm·p ion ~ nt·e <·t·<•alm·t>s of the de ·ert. t his 
is 1101 c·on ti J·nwd hy a study of our 
. \ustt·;-tli an foJ'JHs "hic·h are known ft·om 
th<• hiuh l';tinl';tll at·<•a of .the north. from 
t l~t • a•7t-i('ttllul';ll di :-- l t·i<'ls and fi'Om the 
ht•;n r""' t ituht>t' c·ountl'\' in tlw l'<n- koutll. 
l11 ·l·:nsl<•t·n .\ ustt·;tiia 1he_v range to 
soul h<• t·n \ ' il'l<ll·ia and <' \ '{'ll Tasmania 
whPt'<' ;t sing !<• sp<•<·i~;>s, ( •r·n ·O j )/JO il iu.· 

NfJIWillfl. h<t s hl'Pil t·<'<·ognizt--<1 as <l c·oll ­

~ lilll<'l11 of tll<' isln 1H1 f'nnna Jot· m01·e than 
a cen1tii'.V· 

l•uh•r s urf:u •t• of ll o rmurus enudit•u l a s h o" ·­
in,.; the• t•nmh:o. o r (lt'di n c:>s whic h :ere ~11ecinl 

fa <'t ile or,:nns. 

Hclyin~ nt fil'. t upon the <1CC11l';H':V or 
;-111 ovinion HO widely held, I proYi<led 
t he fir~t SC'orpion~ kept alive for tud~r 
wi I h lomw d J'Y sand in which to burrow 
nnd n pi('(·<• of stoup ~hould the~· pl'efer 
t ha t Cl!-; a <'O\'('t·in~. Rome b1tnowe<1 in t he 
H<111<1, o(h<•J·s <·t·<'pl un<lrt· the ~ton<'. bnt 
<111 soon <lied. lt wns t hen n•alized tbat 
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moi!o>tm·e w:t s tH:>eessaty. Oll oue oct~u.:iou 
a ~and ~<:o1·piou ,was placed in a tall jar 
of damp H<lll<l wl1 et e i t soon excavated a 
l-'hn llo\\. lmt·•·ow w:;ing HB ft·otlt leg~. not 
it:,; <·lt~wH , fo ;_· the pm·po~e, pn~hing onl ille 
m<~ t erial ex ea ntted with Hs hind legs 
<Uld R\r-erping it n w:1~ sidcway1:) with its 

A magnifie d illustTatiou of t h e c ombs or 
11eet ines uf H ormut·u s c:tncliculn. 

tail. As the sand dl'ied. t he scOI·pion dug 
deeper i u the fOJ'lll of a sph ·a 1 until the 
bottom of the ja1· was reached. \Vater 
was then ~prinkled ou the sand, aftet 
which t he .-c-orpion ~cemed mot·e <lt ease 
and snniYed in <:onfiHemeJd fm· several 
month<:>. 

Rimilar lHtrTo,ws are known to oc-cur 
in NHtnre. U1·odac'Us fosso,r has been 
colleeted 11(;':11" B1·oome, ~.\V.A., at the 
bottom of a sph·al bnnow four feet undcr­
gtound :md recently the \Vestet·n Ans­
tJ-a lian MnRetun 1·eceived a sand RCotpiou 
"found in sand at Bullsbrook, W .A., at 
a depth of approximately six feet". 

It would He·em that dampened OT a. 
humid environment is eRsential fot· the 
creatnre'~ well being and that when this 

·-----------------------------
i~ p1·ovidPd a scorp ion c;m be kept under 
obscnat ion fOJ' mouths. ~evertheless, 
~coqrions do occur in t he mot·e a1·id parts 
of . \u!o>t1·alia, whete, in some favourable 
di~-;h·id R , they ::n-e 1·emarkably abundant. 
H11t i hey are tH'atm·e~o; of the night, 
spencli n~ th<: <la.v uuderl!:round and 
e n10t~ing aftet· chu·k when t he air is cool 
and <lamp to huut for tlH'it· prey ot· to 
R('<trch fo1· theit· mates at the 1n·ope1· time 
of t he :rear. 

YPt·.r litt-le is kuowu of our ~cot·pion 's 
mai ing hrtbiis. On one oeeasion a male 
Hand ~<·ot·plon waH seen dntgging a fern a le 
h;v ihe claws in an endeavour to take he1· 
lllHle1· a ne a l"lly st011e. }'In cl once a p<l it· 
'''eN' r·evealed in the attitude dese1·ibr d 
by Fab1·e~ when a flat stone was 
:;;ncldenly l i fi(lcl. ~~ s l:itot·pions m·e esRen­
ihtlly 110<-1 111·mtl, it is 110t ~uqwising that 
so little has been disco,·etecl bY means of 
daytime oLse1·vationR. V 

I11 due com·se the young ;-tre born. 
ScOI·])iOns do not lcP' . eo·o·s' the YOUJ10' ·' ~~ , '" ~ 
deYeloping in~ide the mother's body. They 
arr t iny ,white coloutless ereahues with 
hlad;: eyespots. 'l'he:v at once climb on 
to t l1 e back of theil· mothe 1·, wllct·e t hey 
remaiu for several weeks. Should one 
faH ofl' it is replaced by the mother who 
l ift:o: it ce:uefully with he1· claws if it is 
nnable to fiud its way back unaided. 'fhis 
soli cHutle is l'ernaJ·kable, for once the 
young family le;lve the pa1·ental back they 
<:He just as likely to be killed and eaten, 
as i~ an;\' othe1· c1·eatm·e, by tl1eir heedless 
patent. 

'~' h ilst <:anied aLout in this wav t he 
young do not feed, bnt t h(ly shed V t he ir 
skin several t i lll{'S, thei t colour becoming 
<hu-ke1· with each moult. J;' ina lly hunger 
fot·<·es them to lea ,.e their mother's back · 

' t l1 ey scatte1· and henceforth f.end for them-
selves, heginu ing that solit<H'Y exi~tenc~ 
which is nnln·oketl , except at t he mating 
season, un t il death . 

This soli.hn-y mode of life so charac­
teristic of Urodacu,.· uotYte-hollaud'ia.e and 
its relatives js not univE:lrsal fot I have 
found the Little Ua1·bled Scorpion. Dycl/C£s 
m a nnoreus, in <.:luste1·s of 30 or so under 

2 Life of the Sco1·pion. E nglish Edition (1923), p. 
149. 
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t h e NeiH~tut R iver, New Sou t h '\Vale:s, occu rs 
whlc ly O\·t:r i\ ustraUa nntl in New G u i n ea. 

logs, old bags, planks, and even the bark 
of trees at the end of summer. 

The third eommon genu~ of South­
westenl Aulo:itralia, 0P1'COpllonius, re­
sembles U1·odact~ts rather than Lycha.s in 
its mode of life. Our Western Ce1·co­
phonius sulcatu,s seems to flom·ish best 
jn the more lmmid parts of its l'ange 
where it may be found under logs or 
stones. I have not known it to bm·row 
wllen kept for observation in a jar with 
damp sand and small stones. 

All our scorpions ate predatOl'Y· They 
will not touch car·rion. They can takr 
enormous meals and fast fol' weeks aftel' 
a go1·ge. 'r he mouth of the scorpion 
being so small t hat food can only be take11 
in a liquid form or as comminuted frag­
ments, several experiments were al'ranged 
to watch the animal's mode of procedure. 

u rofl a cus novac - holht n41in e 
attacki11g a :sp ide r . 

\i'\iJJm·e a ~mall fly was offered and the 
scorpion hungry, the p1·ey wonld be seized 
\Yith lhe claw~ and passed to the cbeli­
ce1·ae wllieb at 011<.:e began to tea1· the 
vidjm to pieces, t he two appendages 
,wol'ldng <lltetnntely. It wns noticed that 
the shng was not brongh t into play. 

On the othel' hand when a uur-r,ing 
lJlowfJy waR held in front of the SC'Ol'pioll. 
again lJJ·odac'U8 'JbOWr>-liollwndiae, lht' tail 
,,·as hl'onghl ove1· <1nd effortR made to 
insett the sting In the bead1 ot· dose to 
t he head of the insect. ~ ot being 
s ncccRsful, the ~co1·pjon evelltua1ly care· 
fully im;eJ·ted it!'i .·ting into the softel' 
al.>eJomen. 

1 
Afte1· a few con,·ulsiYe twih:h­

iugs of the legs a 11 movement ou the part 
of tlw fly ce<u;ed <lnd the sco1·pion began 
lo f eed. The chelicerae were nO\Y alter­
nately protruded aud \\'ithdta\\·n and tliP 
JaeeJ·ated <1 bdomen of the fly b1·ough t in 
c-ontact with the diminutive mouth . . when 
the soft substanc·e was sucked up and 
passed into the stomach. 

On anothe1· occasion :-111 American cock­
roach that had been injm·ed was offered 
to the scorpion which at once accepted 
the p1·offered Yictim. As in the ln·e,· iom; 
case, the insect was held by the claws 
and torn by the altetnately moving chPli­
cetae. All the soft patts and mo t of 
the chitinous skin we1·e eaten by the 
StOl'!) ion. 

'Phe poi oHous 1n·opel'ty of scm·pion 
venom has been known sinc·e m1cient 
t imeR, so it is not Sl.ll'ptising that its 
v~r·ule.n~e has been mucll .exagge1·at~d. 
b a ta ht1es ~n-e rate, eYen m conn tr1e 
where la1·ge species abound. The only 
Australian case known to me o<·eu ned 
at Pembe1·ton iu South-western A.ushalia 
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in HPptPmhpt·, 19~!). the detim being a 
hahy. l ' nfm·tun;lt<•ly the :;;<:otpiou was 
destt·oy<>d ht>fot·<• its ident ity was estab-
1 islwd. 

rrhc• fl o.w of poison is not automatic as 
in l"JI<l k<'s, hn t eau be tegu1ated c1nd c-on ­
troll<'d by 1 he scorpion th1·ongh the 
mrH.;des c·o\' (•r·irrg the poi:-;on resm·\'Oir. An 
inilalt>cl s<·or·pion mny the1·efore he 
irr<lrH·Pd to t•xp<•l ,·c•nom t'\'en befon• the 
si ing- is hr·otrgh I in to u~e, the tiny droplet 
o r wcrl<•r·-('l(•c\1' liquid heeoming visible just 
helow th<' tip of tlw Nt ing. 

'l'o I Psi I hp 0ffcd of the poison upon 
nnimals l<u·gpr thnn tho~e normally 
desti·oy<'d hy s(·or·piOils, T initnted <l full ­
gTo\\·u l ' rodru·u ... J/Ora r-Jwllalldiae nnti1 <l 
ch·opl<.>t of th<' ,·pnom nppe<lred, alHl then 
th{ust th<• spin<> into the thigh of a two­
inch-long tripe<l Hnnowing frog, Limno­
dyuastes donwlis, keeping it there for 
a hou t 1 hI'<'<' s<'<·otHls. The1·e was no 
immpdiatP t·t'~nl1. except an audible 
;.;qu<.'ak ft·onr the ft·og as tJ1e spine wa · 
inHPI'ted: som<:> minuteR late1· the mo,·e­
men t:- of t h<' f1·og bec-<Hne sluggish a tHl 
thr next mcnn ing it wa · dead. I hrwe 
infot·JJl<l t ion <·on(·f>t·ning oul:r a fe''" e:-~se!o; 
of human ,·idims. In 1924: a child whilst 
digging J·omHl tIre pampa grass wa:o:; 
s1 nng hy :r sn nu scot·pion, the result bei11g 
"a vet')' hacl swollen ringe1·". 

Tln·eE> c·ases of !o;tinp:s by the T..~itt1e 
)I<nble<l scoq)ion, Lyc·llas mcwmore·us, 
lune c·onw unupr my notice. the specimen 
c-oncerned h<wing IJ€en f01·warded to me 
)),· my in fo1·mant in NH·h <·a se. One Yictim 
tevo;·1ed that it throbbed like a boil for 
about tbt·c<.> hom·s, immer·~·don ln hot wateJ· 
e;:lsiug the p<lin a little. The second case, 
also a st i11g on the hand, repo1·ted that 
the fingens and han<l became wollen and 
pai ned for three hours although k('pt in 
hot wairJ· and amm onia to ea. e t he pain. 
The t h ird vi('( im \\'Hs stung on the arm : 
"it smarted c-t1 fi1·st a nd then burnt, hut 
got alt·igh t H ft<>J·wal'd s." 

In m o!'i l .inR1nnces complete tecovery 
a ftt>r I h r·c·c• h onr·H o r· RO w~ s repo1'ted, 
a lt hou g h Dl'. n . FleckeJ•:I cites caRes 
wher·e I he pain waR still felt 12 hour~ 

3 " Lnjurics Caused by Australian Scorpions". 
JJ.tcd'ical Jountal o/ Anlltl·alic,, June 5. 1937, p. 875. 

'l ' h t- n ·t•ll-ktHnYn \ Vest A ustr:tli:tn scorpion, 
l ' r u ci:H·us ucn·:u•-hullnndiae; the s t~t•d tncu 

front Perth. 

later . 'l'hc quantity of Yenom injected is 
e\·ith)ntly the rout t'01li.ng factor. 

l i ,,·onld :-;.ccm tha t in .Australia adult 
h;we I it tle I o f<'<ll' ft·om a seoq>ion Rtiug 
he_yoncl a f't>w hout·R' pain and i ncon­
,·enieiH'0 whi ch m~ly be 1·educed by 
holding the injur'P<l memb<'r' in hot water 
to whi('h ~omc ammouia h;l :-; been added. 

~en'ml expcr·i ments were anangecl to 
s1ucly the h0h<l\·iour of . eorpionH when 
ht·oup;ht in <·ontact with creature tl1ey 
would mN•t und01· no1·mal con dition~ and 
to oh:;;er·ye the J·csnl1s of stin gs adminis­
t e1·ed to 1 he foes. 

A \Ye~te1·n sand Hcot·pion, tlnee and a 
he:~lf inehc. long, which had been·kept ju 
c-\ ghlRs ja t· for ~ome days w;:t s confr·onted 
with a C<'HLipcde, C'ormooe7Jll al~ts aura'lt· 
tiipe8) nwn ~m·ing fom· and three-eighths 
in c·hes. " ' hen firRt pla ced together both 
Heeme<l timid, hnt l ater they came to 
gt·ips. In t he course of a tu ·le the ceuti-
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l'<'<lc' hi t thP ~torpion in the ±th leg on tlH' 
right ~idt> at 10.:> a.m .. after which tlw 
s<·o t·pion d i ~t·n~agP<L . \. !"<;~"- minutes l<ttPl' 
clm·ing <IIIOI)J(' I" (' IH'Oll lll l'l', the ~corp i Oll 
mall;Jgt•d to ~ting thP l'<'Htip<'de in one of 
tll<' hill<! l<·g~. app:tt·pntJy without result. 
. \t 10.:.!1 tltt> filt;tl <·ornbal st<Hled and 
pro red I o ht• n rrt·y o1w ~iclcd afl'ail-, pCI'­

Juq>~ l>t'<'illt~t· t 11<' <'<'Ill ip<'d<' ltn d teceiYcd 
n st i 11;..!. <'<11'1 i(•t·. By good luck ot ~oo<l 
lll<t llfi!J.<'IIIl'll t I hP :o:<·ot·piou was ahle to 
~e i;~,p tlJl• ltt>;tcl of lhP <'t'tdipede 1wit h ii s 
J·igltl <·la\\" nud fix it s l eft het\\"eell iJw 
!-ll'<"Ol ld n n<l tl1 h·cl !4<'gments. Tu spHe oC 
th(• \\"l'itJJing of lht• \' idim thP RtOJ'lliOll 
ilt:-;t• t·l<'d its sting ill the !':oft skin at the 
:-;id<• of th<• nintlt S<'gJH<'nt ( 1 0.~-t ) and 
11<' 1<1 it i ht't'('. 

(h;Hinally th(• poil':on took effect . the 
lllO\('IIWnl~ of th<• 'idim l>e('omiug feehl<'t· 
and l"t•l'hler till. nt noon. the scorpion wa:-; 
ahle to n ' l;n tht• gt·ip of it:-; left chn\· in 
ord<•r 1 o pt·t•p:u·e to d{'nnn· its pre~. and 
~oou ;\l' t<•t· 1 o'<"lod~ the head of the centi­
pede \\"tl:-; IH'ing (ot·n to pieces by ihe 
pow<~l'fu l d tdi<-er;le. 

T\\· <• nt~· fm11· ltout·s lnter the ('Onteut:-; of 
the fit·st fon r :-;e~ments. had been 
ahsl t·<H' l <'d hy t l l<' s<·oi·pion whidt then 
c·e;-tsed f<'<'<linp;. 'J'w('nty-njne hom·~ afte1· 
t ltc in!'\rt·1 ion or I he ~~ iug the leg· of t he 
la~t fe " · :-;pgna•n t s of t lte ccnti pede wm·e 
still <·apah le or \"i~<H·ous movemeu t nnd 
even a l't <.•1· forty h out·R li fe ,was not vet 
exti nct iu t he iten <ll <'RR body. · 

On <11101 hP I ' ()('(';lsion a fem a le s~md 
Sr01·pio11 und a <·cuti pc<le, .. 1c·olopendm 

mor.•dlrws. "<'I'<' pla<·ed together ill a jar 
;ttHl indn<·<•d to tigltt. \\.hen th<' fir~t 

gt·;tppl<• took pl:t<·<•. th<' l:t l(pJ· mauag<'d 
to t·P;tdt th(' II<':Jd of 111<• ~<·ot·piou and 
;td tniuislt>l' :1 hit<'. \\•ithin fiH• minutes 
the :-;<·ot·pion wa:-; di~n hl<'cl and in ltn H :111 

hont· \\"as d<•;td. I t will I><' J·<'called 1 hat 
8. IIWrsilulls i s <·Oil si dPr<'<l to I.Je 111<' moRt 
dnnor t·ons ttJH1 JlOisouon s of om· <·cni i -:--

pt•d<>s. 
'l'o 1<>s t (hP ort -r<' JH'<t(e(l s( ;ttl?nwnt th<li 

:-; <·ot·pions <11"<' int ll ll l nr io the poi~o11 of 
tlw spt><'irs, t"·o sn11d scm·pion:-:, a male 
and <I f'em ;t l <>, wrn.' induc-ed to ftgh t. In 
t lt(• t'OIIl'S(' of t l1t> <·om h;ti both mmJ<lgecl 
1o i ns<'l'l I h(•i 1· s( i ng for a lollg.'Pt· OJ' 

sh01·1t•t· JH' t·iod. 1he male nppm·ently 
:-;howing ~ign~ of <1 ist •·ess. The next da~~ 
i1 HJIJH'<n-('(1 to h;t\"1? •·e t·o\·e •·e d but the 
femal<.• ,was <lcn<l: a d<lY late1· the male 
also SlJ<:<:umhed. 

On anotlH·t· o(·('a~ion two males were 
initnt<.•d until tiny <h·op letl" of poi~on 
;tppe;ll·<•<l tH'ctt· thP tip of the .tin g. 'l'he 
l<lll of {)Jp 011(' WHS ilten sPized by forceps 
<ll1<1 t lt(' sting iHset·ted in t he elastic: !':kin 
Oil i ltt> J·igh ( :-;idC' Of (he 01 hC l' betWPflll the 
Jl{'ll ll ltim;ttc t rq~it<' <tncl steJ·Hite an d kPpt 
thCl"(' f01· ~(' \' Cl·H l S('C01H1~. J:l' 01·ty minute~ 
lct te1· l h<' ' ' i<· l im ,wns hlPc<l i11g but ~·ho,n•li 
no othet· ill <•ffr<:ts. Llowever, the next 
mm·ni n~ H waR dead. 

11 seems JH·ol>ahle i lwt, t hough 
scoq >ions w ill <l evou J· i he heaten enemy 
nn d Rnffr t· n o i ll effeds, like venomot{s 
!·ma kes ih ey will die if the poj ·on enter 
thP bod y <'X('<'pl tln·ongh the mouth. 

(;urget1 f e mnle . C r o clil<'llN uO, ' IH' -h o ll auuliu c. 

E. l\1. Tolhill d e l. 
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Birds of a Tropic Isle 
By FRANK A. McNEILL. 

V I \ · tn nwmo1·i<'l-; :ne not ea. ily et·a~eu 
m HI fi r·l-;i i mpr·esH iOnl-l ar·e laRting 
Olll':->. Thi:-; is wlwt I ll<l\'C come io 

t•rali~w to tlw full whilr penning four 
pr·<•,· ious in:->talnlcrrts desn·ihiug a 11lem­
or·;lhle ,-i:-;it to tlwt spc('k of eoJ·al-hniH 
land-~ or·'\n•st L:->lt' i u the Cn.pl'icorn 
group. ~~~ hl-;t'q 11<'11 t ye;n·s ha\'e brougb t 
nw IH'W and r·i<-11 <'X]WJ·iences ou lli<lny 
otiH'I' p;u·ts of .\ustr·;tlht's Ut·eat Hnnier 
He<:> f. hut I h<>:-><' <111 httked th;.l t uewue~~ 
of.my initial in1l·o<luttion 1o the tropits. 
~\clmitt<>tlly f c·ould nol ha\'c selected a 
het wr- pla<'e, fo1· uo,wher·e e]!';e is there to 
be found ~ueh <l t'OIH:entt·ation of repre­
:::;eutntin' fauna and ftot·a. Erery part 
of the island and it . urroundings wa 
litcn1ll,r lt'<>ming with life. So much so 
that i11 m:v rcmini cences to date the 
n.•ade1· lrn · been introduced to little more 

1hnn tiH' <'n<·il·<'lillp: reef and the beath 
zone of Xor·'west. Only pa.· ·iug mention 
lras l)('<'rl mad<' of OH• mytiad · of sea 
hi I'd:-; " ·I! os<' pr·<•seiH:e enriches thjs island 
wo 11 d t' r I <ll 1 cl. 
~ow I inl<'rHl io ]>elletratc beyond our 

<·;tm p si le to ('X plcn·<• the fascinating in­
lC'J·ior·- thc I)J·P<>ding gtounc1 of ronni.JeHs 
\\'llil<' c·npp<•d noddy h'l·ns and the mutton 
hir·ds known as wt><lp:e-ta.iled !';hee1·-water . . 
~t<.•pping only a few ya1·d in f1·om the 
hl'ight suulip:lrt of the ~t1·and one felt the 
<·n<·omp;l:->sing efi'N:t of the thickly­
foliag<>d Pisonin h·ee~, throwing out their 
loll!-( l'ant:lsi i<-all~·-slwped limbs. Ftom 
lrigh nhon>, the light ,wa~ filtered throu~h 
<'O\lnt 1(:':->s bt~·<' n; of p<lle gt·een lea,·c -
sort \\'id<' i<'<l\'('s fhe inche and more in 
Jength. l n lll<lllY place the foliage was 
l>al'<'l.Y free of the ground, but an eaHy 

AI-C the ll~ht is l':uliu~ th e birds h e :ul hou.e\Vllrd f ·rnm th e s t•n . '1' 1a e nir 
i s •·r•"'·ded with the ·wiug·iu,::: hordes sel•kiug sn u c ha;n·y h eforc •hlTkness 

descends. 
Photo.-A. Embury. 
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W:l.)' tCilll<l IJe llHHle 0\"(' 1' }lJid bet ween ihP 
I i ndJs while we vucldPd l lw yieJ (liu~ monl<l 
of t he forest tlo01·. I n this l';tnu1~e new 
w01·l<l <llliOllg th<' inte1·l<tc-ing t1·ee. the 
ail· wa~ quiet. T he onl.'· HO lllHli'. that <·am<• 
1o nx we1·e the hig-h -pitd1ed piping <·alls 
of Ow noddy term;. rl'hese de1i<:at(' little 
long-hill<'d bi1·<.15; \H'I'l' <'rcr:vwhere­
ccnmt less nnmbrrs of them npon f11Hl 
HI'O lllld nests that Hppem·ed to ,weigh 
<low n I he ln·<.m I'll es I i k e <Top:;; of f1·n it. 
En'n thf' most p1·e<'a1·ious perdH:"S wet·e <ll 
a pt·pm i um. I tw <l 11 ('\' (' 1' before imagine cl 
s11 C'l1 <l spe<'tnele. )[any of the t1·ees 
c·nniecl ei~ht:r ancl mo1·e lle~ti'.-he· 
dl'nggled <lffail·~ built wi1 h 1'1·el';h1~- falle11 
pixo11i£1 lP;.Wes " ·hic·h O\'Cl'IHi ng the edges. 
They \Y<'J·e littl e m o 1·e th nn le,·el ph11 · 
fm·mx, <:llld we• mctl'\'t' l iNl 1hnt they could 
. <1fe ly acTommoclal <' lhr single pigeon­
sized eggs the hil'<l!'i W<'t't> hat('hing. J f 
0111· lll o\·emeut~ \\'PI'<:' <":n rfnl, the binls 
woulfl 1·emain on ihci1· ne. tl'; while \H' 
pc-lsx<•cl within <1 fpw fc•e1. Om· clum!o\iel'1 
pnssnge thJ·ongh the f<H·el';t tan!o\e(l onh 
a pass ing- di~hnhanre, for ill<> flnttC'I·in~• 

1'-
s h;liH'S lost no 1 inw in . ettling ilown 
ng<l in to their C)J'dt> t·<•d exiR1 ence. 'I' he 
s\\' i t·l i ng d011d~ of hinls whef'ling H1Hl 
hnn ki11 g HliO\e ihe 1rceR waR qniie a 1~ormal 
t lri ng. Fl'om t h<"m <·nme m os:t of tlw 
ni<'x that fillccl t l1c ail·. During the dav· 
light hours t heir nnmhe1·s ne,·et s:eemt:cl 

'[ ' h (' ~·IIY(• IO (t i ll ,:;" ~oft 
li~:h i ~:r .. (·n l c:nt's o f ~ he 
l'i,.oni:t tr('C~' (lr .. viclc 
htllt ll lt' tlll"' s h adt' for thl:oc 
t·a m t• s ite :•i t h e t•cl ~;t· 11f 
t IH• furt>si (HI :\' ur'wt•s t 

b ;l e. 
P h oto.-F . A . ..\Ic N e ill. 

to cha11g-e. 'l'IH.' oc·<·nsionnl glimpses we 
got ihtough thr ll'<l\'<'s inclieaiecl ih:t,t 
ih<•1·c w:1s a <:ontinuous l';hut tlC?-like l';(' J·,·i<'P 
het \\'C<'n t lfe u<•sts and 1lw Hnnonnclin :.r 
xra. )late appt'<H<'Cl t o he illi.e1·changi ng 
\\'ith mate <l!S eat'h left the n est either to 
feed o1· io gailler food for a . ID<lll flnlly 
of'f'!-; IH'ing-. Anrong t hos(~ m~Tinds of 
lli1·ds. illel'€' mw.;i hn\'t' been J·em<ll'k<lh i,Y 
few <ltdd<>ni:-; t ln·on gl1 the long bre<'diug 
st'nson; no chi<'ks <'<>t ll<l he found whi ch 
lla<l i 11mhlecl 1wacllong fl'om tbe lH'l';t. The 
<Hlnlts m·e ihe oues whi<'h han• to faee t lw 
gre<li <>s1 dang('l' to lifr. for tow;uds iiH' 
l'lHl of the smlllll<'l'. many :H·<·idrnt <l lly 
ht•<·om<> fouled wit h 1h<• t>X t1'('mel~ Rtid~y 
hlln('hes of pison in sN•cls. P i<' ked np on 
t l1eil· fcathets <•ii hc•1· in i he t1·ee. ot when 
g<li iH'l'i n g f;.lll<>n lrn''<'s to hnild a nN>L 
tll<' s<>e<ls often ho iWI<>l-isl y impair fli gld . 
'l'hux I he ,-id ims f;H·r <l sp<'edy end from 
xtctnntion whil<' fl<>lliHlPt· ing nhont help 
lexsh on tlw l.!I'0\11Hl. J1 is na1 nr<' 's . . 
cl c>xign to p1·opagnt<' tlw pisnnia irreR oll 
similat· iRlancls afi(']cl. hn1 the hest laid 
plans will often go <Hdray. The same 
ll'<lgi<' fnte is nlRo JllPt e\·e•·y ~'ea 1 · hy 
hull<li'Nl. of ih<' mu tton hil·d vopulalion 
of )\m·'·we~t. A s In I<' ns i hf' mon1 h of 
)l<lY (lozen s of we;.lken.ecl <llHi emaei<lt('(l 
\'i(·i ims m aY still hP found li11gcl'iug 011 

t lw !-\<lllds i1e<-11' th e w;.lier's edge. ~PIH'y 
stHgAel' out from their han nt~ in the for<'st 
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'\Vh i te- t' UIItled Nod dy 
'I't>Tn and tled~l h1 ~ in a 
tYt•icnl b e •h:nll:'gle•l n est 

of PisHn ia l{•ln' t•s. 
P h olo.- A. :Flmbu1·y. 

to be mocked IJy a ~ea wllkll wa8 Oll{:e 
theil· Ralvai ion. The end comes :slowl.Y 
,with mutton birds, for t hey have a hu·ge 
s tm·e of ratty tissue hom which the:> bo(l:r 
can d1·aw susteuance. 

llaving no,,· inb'oduce<l the:se sooty· 
black bi1·ds, I musi hasten to 1·ecord t hat 
they too held ou1· wrapt iute1·es t duri ··~ 
tire expl 01·atiou of the pisonia fo1·esi. 
'\Vllile the noddy te1·ns had the hee8 to 
t hemsel ves, the mutto11 IJird:-~ on:upiecl 
exclusively i he IJasement accomnH>datioll 
on the iHlet. 'T'his we soon le<nnt as we 
penei l'a ted farthe1· in among the t 1·ees. 
At t imes it proYed impossible to take 
two steps ''' it hOlll plunging a lmost knee 
deep into one of tJJeir uudel'gJ·otmd 
bunows. Ove1· great a 1·e;1s there ,wa:s 

\ '\V h itt'-('II II I INl ]\"ocldy 'I't'Til " - j( h Whl~ 
:uul body h OJit'l l':o~s J ~· fu u1 t-d ~~) a JuuH"h of 
t ' li: C't• t>«l i u ;.d-.· slit•kv seeds o f (ht· P i so nia h'l'C. 

. . . Pl10to.-F . A . iV£cNeil 1. 

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

h;-nclly a l'iqna.1·e ym·d which had not been 
ltonf>ycombecl down to a depth of some 
eighteen inches by these indnshions bird~. 
In t hese dal'lc nesting places t he single 
(•ggs <U'e laid and hatched, while the birds 
<: once:rned scold and ('hattet· in t heir 
~tra nge avian language. 

Compm·::~th·eJy f<'w mutton birds were 
found o<.:cnpying bnn ows dnrin g- the day 
in this ea1·l ier part of tlre breeding season; 
most of them were out on for·::~ging flights 
111Hes aud mnes a way o'·er the sea. But 
as oftetr as not <1 dnsty feat hered body 
would scampe1· in to the open as '"e ,went 
c1·ashing our ~,·ay thro11gh the earthy 
1·oofs of t !Je ntHle1'g1·ound abodes. On 
land the binl. wet e ea!'iily <:aptured. 'l'hey 
wonld run stupidl y a lJout in a blundering 
f<1shion and we1·e in<:apab1e ot taking 
c>a~ily 1o flight. '''e soon learnt to grasp 
them at. a point where t he long wing t ips 
t 1·os~ed one anothe1· O\'er the base of the 
inil. Tlti~ 1101 ouly preYented a lot of 
disconcet·ting flapping, bnt saved a <'HP· 
tot· the discomfod of a s1unp peck fl-om 
;1 shong J1ooked hill. 

It is ju~t aft et· u ightfall t hnt the toh1l 
bil'd popnh1tio11 i ~ 1-!Hthf'rrd on t he islet­
! nll.r <1 vast ho:-:; t. ~\ keen r,;tn <lent of 
or11i I holog-;v wi t h om· pcuty estimated 
t hct·e w<)t•e nt leaHt t weniy miLl ion::: of 
e;1Ch of the ht·o kind~ iu thr limited space 
of t his lonely ln·eeding ground. vVii'h 
the late aftel'noou t he homecomi.n ~r no<lcly 
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te1·ns inCl'ease t o unbelierab1e numbers in 
tlteil· r;lce agaiu~t t he fadin g light. Then 
as if by mutual anangement the main 
fligh t of t he bigger mutton bit·d · foll o~ws 
ns the sun drop.· belo1Y t he hori'lwn . In 
the fast dimming twilight the flying 
hodie~ literall)' peppe1•ed the air as far 
n~ the eye conld see. Ont of the distance 
the mytiad wheeling banking specks 
gn1 dnally m a tetialized into wiuging 
h01·des which stagge1·ed t he imaginat ion. 
On and on t hev came as t hough in a ne,·e1·· . '· 
en ding proce~s iou . :More t han once at t he 
top of t he stJ-an d I stood fascinated at 
ihis mighUy ,·pectaele-stood t h e1·e spell· 
bound until, with the darkness, only t he 
sharp c1·ies of the multitudes of late· 
<·omeJ·R came to me from above. llo" 
t hese numerom; straggler s ever find theil­
homes cl nd mates in such a throng iB 
a mystery "·hic-h the bird specialists t<1TI · 
not explain. :Maybe they nevet· do, and 
this would ped1aps help to explain the 
re-stl ess mutton bi1'd wa.nde1·ingf::! and 
the il· othe1· st1·ange behaviour tJuoughotlt 
the hotns of d:wkneRs. 

'I'he noddy terns are mild little bil-cls 
wh i<'h Roon' settle do,vn contentedly for 
the n igllt. They seem to be able to ignore 
<'Omplet~ l y the coHtinnous disturbances 
belo,w them on the forest floor. Here t he 
mutton bird host is so agitatedly on the 
move that t he very ear th seems t o pulsate. 
1'hey shuff:l~ and hop about in seemingly 
endless procession and appeat· to t r ::wel 

J:<' •··mal c iU u llun ll ird 
>Hllt:lt(i n ,:; :t l t• n tran(:C tu 
:1 11:\J'ti:t lly cxt·~"·~d e ll 
h u rrcH\'. 'J' h e sh1~Je h e u­
s i zCc"ll •·~.;· ,:.: is ("Xtre m e ly 

liOin tl•tl a 1 OII C C U ll . 

Pho l o.-A. E mbur y. 

1·egnlar routes f1·om place to place. In 
parts the wide, clt>rll'l)' dc.>Ji ned h-<:lCks 
a ppea1· as though made by human feei. 
At 1hc ed ge of tlw Corest one of my com­
paujon:s oc<:npied a tent tln·ough which 
mnttou birds wandered all night long. 
Bu t all th i · was onl.r a m inor p<u- t of the 
st t"a ng·e n iglltl )' ptogramme. Until we 
got n ~-;ed to it, om· ~lnmbe1·. were dL. 
tm·bed hy t he ec1·ic wailing c1·ie · of t he 
hinl ·-eries co ntinnon::-; in vo lnme and 
1·isiug <llld f<llli ng in caden<'<' . I n lhe 
stille1· nigh ts t he n oise completel~r fillt•c1 
the aiJ·. ft, monnlful 11otes ('Onld onl)· 
b(" likPtled to t he agonized meowings of 
<:ountlE::-;s ~mff(' r·ing cats. 

B)· lmnlrln !,{tantl;u-ds ihe m ntton bil·ds 
m·e h a ! f dazed. stupid c1·eatnr'es wltil(l on 
t he l<lu(l. rl' ll f')' app<:'Cil' deliben1iel)· to 
pl ung<' i ni o e,-et·)· ~01·t of clang-e1·. 11 ay he. 
1 ikc llloths, t hey ;ne incsistiblY atttaded 
to l igllt. for q{1 i i e commonly iheit f lying 
bodies "·ould blunder tln·o1igll t he op<'ll 
fiap oE a tent. 'l'hil' conld br mo~t di . 
C011<·e1·t ing io the oc(·upc-mt if i t we1·e 
totally unPxpecte<l. 'fhe1·e wa~. ho,wever, 
an f;lYPt· pte:-;ent 1·emiuder of . omething 
impending " ·ith the 1·eguhn thu d~ o~r 
other· bodies Hi!:H inst the yieldino· f;.l bric 

\} . ~ 

of tht' top ;;1 JH1 sides. 'Phese a dvent m·es 
ca n:-;ecl the bi.1·d~ no apparent inconreni ­
ence; t hey quickly r egained their com­
posure ;Hld shu:ffied away into t he ui~ht. 
Many less fortunate ones cra~hed nnd 
Rt umlPd themselYe. on the cor1·ugnt("d 
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Ju 11lace:s on No-.:'" 'l"Nf 
Isle ,,·ell-•lcfined tracks 
me:uul<•l: th'rOltA'h t ·h e 
tl:cl"s. 'l'hese are the in­
triA'uing llathway.s troll­
d <• n by tlte mutton bir~ls 
in their Jtocturu:ll [ICre-

g-riu:ttioJts. 
Pholo.-F. A. M cN c i l l. 

iron roof and walls of out· disnsed tnl"tle­
<.:annillg facto1·y headqua1·tees. Then as 
thouQ'll dete1·mined to be as ao·oTavatincY 

'-J ~~ b 

as po.·sible, numbe1·s ,wandered in under 
thP 1·oof and waddled stupidJy over the 
cement floor among the squatting membe1·s 
of the pa1·ty. Invariably these intrude1·R 
we1·e gTabbed iu one hand by tail and 
wing tips, and cast unceremoniously back 
ag-aiu into the darkness from whence 
they came. Even out on the open shand 
aboYe the beach one ,was lial>le to 1·eceive 
a thump in the chest from a low-flying 
bil·d whicll appeare<l suddenly from no­
where. OtheHs well a way f!'om their 
regubn haunts would start up f1·orn the 
gn1sR at yom· very feet and go scutte1·ing 
blindly away. Such new an<l strange 
expel'lences could not fail to impl'ess. 
T'hey made me fully Tealize the interlope1· 
I was in this strange company and place. 
But the m01·e con \'iucing and astounding 
sight was yet to come. 

\Vi01 the first grey light of dawn the 
,wailiug and the hubbub came mysteri.omdy 
to an end. Its place was taken by a low 
1·ustUng sound among the trees as dusky­
garbed figures came scrambling from theh 
t>arthy dung-eons a1-1d from every nook and 

( ' 

cJ·aun.r i 11 the fot·est. The open spaces 
w_ere alhe ''~ ii.h the ; buJfling and hopping 
bu·ds, monug along theit hio·hwars 

d 
:::. • 

an by\\'ays to assembly places on wide 
tJ·<lCk!o; whieh ended at a number of points 
<1t tllc top of i.he islet's circulat· beach. 
A uulllbet' of nights we took pillows and 
blankets to these outlets of the fo1·est 
r·tm\YH)'l,;. Otn !-;leeps in the open we1·e 
well 1·ewarded . As our eyes became 
accu:-;tomed to the dim light under the 
t1·ees we tould detect t he gt·eat movino· 
masses of bi1·ds. The Yet·y ground seemed 
to be iu motion, so thickly was it 
C"lm~te1·ed by the jostljng throng. Above 
1·o.·e a faiut cloud of dust like that made 
by tnn'clJ ing sheep on a d:ty day. At 
cl<l:"~' this . sh~~ n ge rally of literally 
m1lhons of bn·d mhabitants of t iu1 ");ol·'­
we~:;t Islet tteates a n eerie se{,sation 
among puny human spectators. Now 
and then t here is a fllltte1· and a swirl 
as some (li, tul'l>ance breaks out. but o1·del' 
. ·eems to be quickly restored and the 
seemingly inexhaustible stn~am flows 
pnrvosefully on . At last the open is 
reached at the top of the strand. Then 
a swift nm and a. glide, and the vano·uard 
i.s sailing out to sea. More and e more 
fol low, wave after wave until bv the ' . 
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Part of H a.- ~·:an~un r tl of 
n ~hulll in~ mnss of ~Jut­
ton Uircl l'( aw:ti Clng a 
dnwn tt1kc-ofl' n enr t h e 
f'Utl et uf n r nnwny a t 

t h e toJ• of a IH'nc>h. 
F lashlig-ht photo.­

A. Embury. 

1inw ihc n<•w <Jar's .nu ha. flu~hed the 
sky 1he mjgratim; is complete. Out O\'er 
the 1wate1· tlte dusky battalions go 
. oaring and dipping in a cloud like motes 
of dn~'t in a beam of sunlight. S11rh is 

this mutton bird enigma-tba t bird which 
seemingly 1w~· s its eggs the scantiest of 
attention, and C'ndm·es the 1·igom·s of the 
]on~ hot da.v fl ying above and floatin g 
on the ~ea. 

Some Butterflies of Australia and the 
Pacific 

The Swallowtails-V. 
By A . M U SGRAVE 

I
~ the last m·tirle we completed the 

}J((,IJf' lli and c·odru s gronps and here 
we now ('omdder the em·yzYijlu.s group. 

'l'Im EuRYPYLUS GROUP. 

In 1 he l'W'.IJ]JJJI'lu; group a1·e about fifteen 
In do-A nst L·n li<ln svecies, s ix of which are 
J·epr<'R<'niccl in the arra under discussion. 
rphe member~ Of thi~ group haYe the body 
dm·k-bt·own a hove but li ghter on the under 
surface and with a Ught stripe on each 
side. rrJw wing. are mostly black with 
green or yellow scaleless markings form­
ing a mediu m band wbit h . in the variou, 

~pede~. becomes pt·ogre iYely broken up 
into spot . 'l' be nuderside of the bind­
wiug hem·~ ted ot· yellow di . cal spot 
ex1<'nding from tlte ('ell to the anal angle. 
" 'hile I't'<l or yC'llow RJ10ts are alwny 
pre~cn1 1wa t· the bn~e of the wing. 

l'e1·hnps 1 he hrst-kno1wn . pecies in the 
(' IU'.Ili'!Jlus gronp is P. ·arpedon Litme, 
mun~' RnL~.; pe<:ics m·c found throughout it 
l'H IIg'(' C1·om Hot·t ltern India eastwards to 
the Roloromt Lslands and Australia . These 
t·nces n11 have t he same general pattern. 
rl'hc .\nHtl'<ll ian l'[l('(', P. M•rpedon cho're· 
dou Fcl<l<' t·, orrm'. in th e i. lands of Torr·es 
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Strait and down the east coast to about 
100 miles so nth of Sydney. About Sydney 
i L is Recn from Septembe1· to AprH. 
Popnlm· 11c1me!:l applied to t his buttel'fly 
aJ·e Blue Fanny, Blue Triangle and P ea­
rock Bu tterfty . 

'rile upper su rface of both wings is 
hh1ck and a blue band traverses their 
<·enti·e. while on the llindwing neal' the 
on t er m m· gin .is a r-;e1·ies of five curved 
blue . pots. 'l'he under sul'face is lighter 
in to11e and of <-1. bronzy-b1·own colom· with 
ihe blue patte1·n r epeated but, on the 
hindwing, a red spot occm·s at the base 
and se1·ips of 1·ed spots below the cel l. 

The 1ife-bisto1·y is well-known having 
heen de~cl'ibed and figured by Dr . W <ltCl'· 
howo;e and othe1· authors. Tl1e larvae feed 
on t he :voung leaYes of the inh·oduced 
Camphor Laurel though the native food 
plant is the Sassafras, GeijerCb sa lici.fol-ia. 
The f nlly-gro,wn larva is smooth g1·een, 
sometimes spotted with white or yellow; 
a yellowish line links the laternl spines 
on t he third thoracic segment and a 
.ve1lo"'ish bne runs abo,1e the legs a long 
the sides of the body. The pupa is 
greenish with a long, very pointed horn 
fr-om which four keel~ extend backwards. 
In P. .sa.rpedon ?nessogis Fruhstoder, 
f1·om K ey I sJ::mds. Arn I slands. New 

'l'l•e Sol o mon l s l:uul Blue Trinngle, Papilio 
s:•ri•e •lon is:.,H\Cr, llougninvillc, SoJo.nloJl 

I s lands . Wing expanse, .2?. inc hes . 

' l ' h e Blue F :n•ny. Papi1io sarrle•lo:n chorc•lon. 
c-ommon butterfly in Sydney gar(lcns. 

Photo.-A. Musgrave. 

Guinea Waigeu, D 'En t1·ecasteaux Group, 
V\' oodlark Island, Lonisiade Archipehtgo. 
and Vnlkan Island, we have a subspec i e~ 
1·esembling clw'redon, 1mt with the band 
of t he fOJ·ewing narrower and the . ub­
rna1·ginal spots of the hindwing smaller . 
P. sa1·ped-or1 impwrilis Rothschild from 
t he Bjsmar ck Archipelago, rep1·e enti' a 
form da1·ker on the upperside and under­
side, and an additional spot may be 
prese11t in the fork of the subcostal vein. 
P. sarpedon impcvr Rot hschild f1·om Re·w 
Ge01·gia and nearby islands in the 
Solomons Group, ser ves a s a link between 
imparil-is and t be next subspec ies. Th t? 
spots in the band on the forewing are 
larger than th ose in 'i 1111J(I ril-is, and a spot 
is a1 ways p1·esent in t he fork of the sub­
costal vei n. On the nndersurface of the 
forewing are indications of whitish spot~ 
which bPcome markedly evident in the 
next subspecif's. P. sat·7Jedon isanclr>r 
Godman and Salvin from Bougainvi1le. 
Rllorthmd I slands, ChoiseuJ, Ysabel, 
G11acla lcanar and F'lorida, resembles the 
a boYe fm·m. but differs chjefly in the 
presence of fl row of submarginal spots 
in the forewing on the upper and under 
sm·faces. 

:M:endana's SwaJlowtail, Pa.pili.o m.en­
dana Godman and Salvin, occu rs in the 
Solomon I slands , the typical form occu r -
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r ing on Uuadal<.:annr Island, w ith the 
subsp<•des acous HiiJIJe on Bougaiil\'ille 
e:md ncyra Hol hs<'h ild on Xew Georgia. 
The species was named after the Spani::;h 

'rlw P:ll c Green 'l' ri a n~lc, Pattili o eurypylus 
l y{·aun. .\ s tu•<•hn cn t•o l h~<·t ed nt Yt>tltloon, 
Quccnslantl, b) tht• author. Win~ expnnl<e. 

2~ int·h e~. 
Pho to.-A. :\[usgrave. 

di~('OH! I'<'l" or the Solomons. In the typical 
fonu the wings are black, the f01·ewing 
with a c·rutral row of bluish-green spots 
the OIIP urar tlw wing margin ( d01·sum) 
largNd: tlw hindwing bear·s a band which 
i~ green in tlw male and ;'vhite in the 
ff'ma1e. L 11 s ha pP and markings this 
Swallowtail l'<'C:11 1s t>. cod1·rus pisidice, 
hut th<' blac·k nndeu:; ide js relieved with 
~ome r·ed spot:.;. 'l'he 'dug expanse is 
4·:~ iurh<'~. It h;ts been s ng·gested that 
the speci<'H Corms a link between P. scu·~ 
j)Nlo11 <llld P. C'Odrus. 

P. r w·.lfJJ.Ijlus Linn<'. fl·oru the Routh 
::\lohlt<·as. Oot·<IIH, ('cnnn. _\mboina and 
Bm·u. gh·p~ it!-; name to the gr·onp. Sub­
~pedps of t' lli'.IJ/J.Ifllus 1·ange south to Aus­
h·alia and t>H!';1 W<nds to the Bismarck 
_\.rC'h i pela~o. Th iR !';pec·ieR is t'eln·eRented 
in .. \.nstr·alia b~· 1wo snbRpecies or l'a<'es. 
one of wh ic·h i~ P. may]Jy/u.-, nyr·timu.<> 
\Yat<>J·holi R<' nucl Lyell, found in thP 
lhuwin <1 i s1 1'id chn:in~ the ,yet season. 
'J1his n1<·<> d i f'f'el's from the othet· .Aus­
halian f'ol'm i11 the nnH:lt nanowet band 
<HTOss !lt<' 1win~H. 'l'hc ~e('oud subspecies, 
P. eurypylus I.IJC'UO'II W<•stwood. popularly 
called i.hP P n le (ir'rl~ll 'l'rinngle or the 
Spotted F :-umy. ltas <l range from ('ape 
York in ~ydne~' . lhongh nt the sou thetn 
limit or it s r·ang<' it is l'cll'e1y met with. 

The upper snl'f'ace of the fotewing has 
some grc<.'n spots in the cell and a 
median pal<• green uand IJroad on the hind 
mn r·giu tnper·ing <1 t the apex wher·e it is 
broken into s poil-\; on the hind wing i · a 
somew hat s i111ilar· m<•diau g r·een band, and 
Jl<llc g1·eeH Kpol x ot<'Ul' along the margins 
of both fm·e- and hindwi11gs. The undel'­
s nrfac·r is mnc·h lightct· in rolom·, with 
the median hnn<ls and. m~nginal spots 
whiii:-;h, whilt•, on the ltindwing, a ted 
~pot O<Tllt·:-; basally aud 1·ed spot!::l oeetll' 
bent>ath tlw t·<'ll. 'l'hc l ife-hi~tor:v has been 
des<'r·ibl' d by 01'. G. A. \Vatm·house, the 
lar·YHe I'<'Pdin~ <'hiefly on the Cu~tcu·d 
Apple as Wl'll e1s on 1ll elodorwn Leich­
hm·dti and Di plor;lot t is C u n n ingharni. 

t>. r' urypylu.<i /yea uoide.-s Rothschild is 
the suhspc<'ies that occ·m·l-l on Waigeu. 
Johi. nermnn Xew Guinea (Mandated 
'l't>nitOJ')' ) and Fergusson I sland. This 
fOl'm iK lnrger 1 h<lll I yea on and dar·ker 
on the uudeJ·sicl<>. and the median gt•een 
hand of' the [Ol'("'Wlllg is broade1· than in 
lycaou while the subm<ngiual ~potR are 
. mall cr. 

A sppties sonH•wh <l t resembling P. eury· 
pylus and P. rtgaiiH' IIIIIC)-n is P. macfar­
tanei Builet·, and the typical f01·m occurs 
in 1 he M oliH'<'H!-{, \Yaigeu , Sa1awatti. 
1\lisol, .fohi aud Xew Guinea. while its 
tlll'f?(' 1'<\C'(l~ 01' ~llU:-ipec·ies are UiHtdlmted 
cts follows: C'rsli11s D't·nhstorfer in 
.\mhoill<l, (\•ram <llltl Bm·u, aclmiralia 

'l' h c Orct• n 'l ' rlnup; l c, Pn1tilio n ant•fnrlaut•i 
mnt• t' a rhuacf. i\ ru lshnuls. 'ViuA" exttn m<t' . 
:.:~ itlt' ht•s. lla!< 11 wide ranp;e frum th~ 

lUohat•t·ns ht (luc.-nsluntl. 
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'l ' ht• ( ; r<•t· ll !' Jiulh' tl 'l 'r i :t ll ~lt·. P :ttlil i n 
ll lo:'lllll <' lll llllll l i ,::tt u .. ( llr '"~ nit~ll }. F rv11• 
'\l u d .Ji l llh·. ll t• r h t• rl Ui \f• r , <l. n eeu,.. l aJJcl. 

\Vi~~~· t-X llllll " t ' . a huui :!~ h1c l1 c>'. 

1\ olhsdti ld in lht> .\d ntit·nlly b; I<11Hls, <l tHl 
8(' 111 in i!JI'II H11 t IE>1· in N<•w lhit<lilL . 

'l'IH' lypic·nl J·;t<·<.'. 1>. IJ/r!cforfoll f l JIHic· 

{arftiiH' i ButleJ·. popnl;tt·ly iPrmrcl lhr 
(; t'CPII 'J' J·i;lnglr. }1-; ;tl:.;o t·ec·ot•clrcl bY 

\\';ti<.-'I'IIOlli-;l' f1·om lh<' i:·d;tnd~ of Ton<>x 
~11·<tit ;md oc·<·llJ·s a l ong th<' <~ueen:-:land 
c·o;t~t ~outh to tit<' lfc•t·h<'t·( Hin•t·. Tn 
this :-\)l<.'tirx tlw g1·t><.'ll h;tnd on the hlnc·k 
fo J·<.•wing i~ t'H'll mot·c• ht·oken np into 
spO(s 111<111 ill (hp fol'lliS Of' S((I'IH' (/01/ <lllCl 
r' lli'.'JJI!Jfus 1w<• lt<t\' (' c·<>Jt:-;idcl'<'<l. whili.' green 
spots HI'(' Jli'('};Pnl a~ n dOllhlc 1·ow in th<.> 
t'(>ll and <l l'ingiP ro\\· of l'pot~ i:.; pl'e:o;(>nt 
m•Ht· tit<.• mal'gin (t<.•rmeu) of tlw wmg. 
I n th<.• h iu d wing a <lonble row of ~pots 
o<.TIIl'~ iow<ll'd!" < Uw onlc1· m;ngin. T lw 
\11Hlt•J·)o;ide is pal<••· than the llpp<>rsidP. 
'l'he J ife-h i ~tory ha:-; ht'en de~u·ihed hy 
f> 1·. \ \'aterlton:--;<' who t·ecol'(ls ihr lnnu 
f<•<" fl i 11~ cm < 'nstnr<l A pp I<'. 

f 11 1>. (((jff.JJI(' JIII/011 l; inn(• W<' h;-l\'C <l Sti 11 
lllOI'l' ~poited spr<·ips. nncl one whidt. lik(• 
1'. srii'IH'r10JI. hn~ mmty sttbHpec·i('~. T it~·~<' 
I'<I<'<.'S. wh id• o<·<·u•· t ltrongholll ll~-' \\'Jdc• 
I'<III:,!P from ( 'hitl<l <lllcl lndia 1o tlw 
~olo111on I)o;htucls ;tn<l .\u:-.tl·;dict. 1liffPJ' 
Olll\' ill lllillOI' clC'1ttils. 'l'h<• l<ti'\";J, <ICTOt·tl 
ing. to } )1· .• rm·<lan. fN•<l!-; on tlH• yot~llg 
plant~ or ih<' orcl<•l· .\nonac:eae of \\'hJC'll 
th<• ('n~tm·d ~\pplc, l11011a J'rliC'ufofll, is<\ 
wpll known ntemh<'1'. 

I n this sw;lllowl;til. in a typi<·;ll fOI'III. 
th<.• uppct·sidc is hlnC'k and tlottccl wilh 

)) 

gJ'<'Cll spots whieh usually do not t ou <'h 
o ne :mother a nd t hr hi ndwing is PJ'O \' i<lrd 
w it h a sho;·t ta il. ' rhc nnde1·sm·Jace i f.! 
ot·<•vish and the spots nl'e pa le1·; 1·c<l 
;pot!-> at'e sitnat<.>d near the base of the 
hind wing. 

I n P. agamem11on argynn u~ D 1·u<.:e froru 
the Key Islands the spot· on the hind win g 
;tt·<.' eren m01·e reduced than in the sub 
spc<-i<>s p l isf ftenes JI·om the southern 
.\Jolnc:cas. I n this lust Hamed the1·e m·c 
1'1 ill i l '<lces on t he llind wing of tlle t,wo 
outet tows of ~pot.-, t hough thes<' are 
W<1nting or onlJ faintly indicated in 1l1P 

K ey I sland 1·acc. ln l wo specimens of 
ar,r;ynnus in ibe ) l nseum collection from 
Ke~· l land the !:)pOts in the cell tend to 
fuse with one another. 

.\ l)apuan ~ub ·pe<'ieH, P . agamrJIIIIfJII 
ti.r;atus Rothschild. has a wide l'ang<• 
Ot1·ough New Gui11cn, A t·u b;lands, Mh;ol. 
\Vnigeu. Joh i . :Mnfol', Ron I sla nd. 
I>' l~uh·e<.:asteaux. U1·oup, Woocllal'l.-
1 ·land, Ynnal'lm IHinnd. ' l'his race has 
hroadc1· wings than the typical a,qamem· 
11011. the tail j~ l'lhortcr . while the foJ·<' 
w i11g i~ biggeJ· " ·i I h t he spots of t lw 
lll<'<li<lll 1'0,W larg<'l'. 'J'he huge1· SpOil' of 
th<• hindwing <111<l ouly i lnee reel Rpots on 
the undf>l·siclc sene to distingnish it f1·o n1 
pf i~-;t fi CJI(>.-.; <lJI{l (I I'{J.IJII II 1(8. 

'I' he <-heen Rpoll Nl 'l'1· icmgle, 1'. ago · 
111(' /IIIIOII myniou F 1·uhkl.. is the r ace fon11d 
011 lit<• iRlaudR of 'l'on<'~ Rb-ait <llHl jn 
(~IH'<'n:-\lcllld f1·om < '<tpc Y<>t·k to Mackc-1y. 
F1·1t hst m·fl'l' I'P~;n·d~ i he . \ w:;halinn ra<;c 

P a 11i I i11 a~n 111~· 11 111 11 11 "a l tHII Onis fro n 1 Dou~nin­
' il lt•. So l o nt on ] ,.. land >'. 'Vin~ c.'X(I n n se, 

:l ln c h t'S. 
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as diiTrring fl·om Lite lrlOl'e not· I Ltet·tt 
fi_guftp; HothR('hild b,v tbe somt'what 
longe t· iH il. Dt·. Watedtouse c·a lls th<' 
4\ustl'alhw fotm UfJlttu,.<;, and he haR 
deBel'ibed 1.111.' life-historY, t h<' l<HV<\ f<'ed ­
ing on CuRtal'd Apple. ' 

:lleek's Swallowhail, Pt~Jiilio IIIN'Iii, ft·o m 
I<~JU}tress Augnsta Ba~· . Bo ug;aiuvil le, Solomon 
l s l nnlls . "\V itap; \'X[)ll iiSt' . abo11t :n iudae s. 

I n P. Ct[JWinentnon sulomo·n·is Rolhschild , 
a. subspecies with a wide ranO'e tlu·ouult 0 :-. 

tl1e Solomon I slands, tbe spots of the fol'e-
wing are la1·ge1· than in the P apnan RnbF:p. 
li,qatlt8) though the sulmlaJ·ginal :;;pots <lt·c· 
usually smaller. Th e binclwing llas iltr 
submar ginal spotR smaller and , in 1hr 
female1 the discal :-;pots are smallf'r ;wd 
may even be W<l11 ting ; the unflet·~nrfaet' 

Tr11~ A L"S'I'HALL\K AQU.\TII U~t .\ NO 01''rnoon Posn. 
Vol. i, No. 1, Nov., 1946. Aquati c Publica ­
lion s, 123 Darlinghurs t Road, Sydney. 32 
pp. Prire 2s. month ly . 

THt•: rebirth of a monthly ma~az in <> for 
<1mateur aquari sts ~mcl fish fanr irrs i s an 
<'ncouragin g s ign. TlH.' l'C have beE>n s<' ' 'eral 
attempts in th0 past to publish such journals, 
b\l l fhe war ended them a ll. Now. with a Vf'l'Y 
attractive colourE>cl cove r, t11e fil'St numhc>r of 
'fllle .Aust1·alian Aqurrrium maln:~s ifs appear­
an ce and contains a goOd variety of articlrs on 
fisbes. plant life. prevention of fung11s. ihP 
food of tl,sh, hinls on Jl0l1ds and wa.tC' r . answl'rs 

of the ltindwing a l wny:-; lH'HI'H fonr rrd 
:-;poi s, nsnally ~~ r ed cm-drt l Hpol i"' xituai.<'d 
befot·r the r·ed Hllh('OHinL 11111111('. 

[ ll J>. (({j((JII (' Ifi ·JI0/1 llf' O}JO II/.1nf' 1"(111ills 

l't·om :.'\ew JJl'llnin and n<.Jjacent islands of 
11l f:' Bis mal'ek .\tThipPlngo. \\'e haw,, 
st riking fot·m ill whic·h IIH' spoi.s ru·e hlnp. 
~~·< ·(~11 <HH1 smn lleJ· thn n in t lt t• ot·het· J'H('('s. 
~l'h r m;nking::. 011 ilH' ht·owtl ·hla<'k hind 
" ·ing an' t·e<lnC"ecl io n ~ing· l r strip<> in 
the ('(•11 nncl somet imes a sma ll ~pol 
outside it. 

Papilio /1/('eki Hoth:-;1'11ild ft·om tit(• 
~olotliOlt <lr011p is J'('(li'(>Ht>Ut<'d in lh(• 
.\.uH1ntliHll Mus (' llm ('Ollf'<'1 ion by <Ill 

rxnmp l<' ft·nm Pi va Ri Y<t. Empress 
.\ugns1a Bay, Houga ill\· ille hdnnd. whe1·r 
it was tolle<'1cd in );ovPmbeJ·. 1945, h,r 
)h. E . D. \Vatson. while serving with thr 
.\nstt·;.lli<tll For<·es statioued thet·e. Th(• 
~petit!(' ll<lme n"eeki re<'all s a collertot· 
who llladP ext<'nsive collec:i ions in ~<'.'" 
fiuine<:~ <1nd th€ Rolomon Gronp f01· th<• 
late L01·d Hothl'idJild 's m11 st>um at 'Prin ~ . 
lt:;ngland. 

'rhis lmtlediy is larger t han a,_gam em· 
JIOit) and the 11 ind wing is less pointed. 
The fo1·ewh1g has t he light gr een spots 
mo1·e e,·pnlv dist1·ibn ted: the hind wing 
has an outer row of large wedge-like 
g1·e<'n spots. three white s pots near t lw 
l'ot·e (c-ostnl ) botder, <I g1·een s tl'ipe in the 
<·pll :md ~ green :::;pot beyond it. The 
1-' pots on t ll<' nnue1·s ide an~ whitish. The 
,, · ing-expa11~e is about tltree anct a half 
i nrhes. 

10 cotTespoudence. e l c. s;omc Australian 
('nt lu1siasts have kE'pl a li ve their hobby tl urin:.:. 
I ht' war YE'tu·s an cl ha Ye bt'N I a grE'~U \';.triety ot 
roreign and local fi sh so that a ri<'h di sp lay was 
r·ecent1y exhibite(l in Snlney in spitt> or thl' 
fact that no import s o r fancy fishes ban' beE>n 
mtHle in the l as t six vPars. Th e E>xpe rl s of lh!" 
Aqnatium Socielv of. rcw Soulh Wal e~ frrel~· 
pass on their Joiowlf'<l~<> in the pagPs or thi~ 
rnagazinc. so that b cgil1ll<' rS an<l veterans alii\!' 
wi ll dt"rive h Plpl\ ll advice on t lw problems wltirh 
<ll'ise so frequenlly. '"<' ofte r C'ongra l ulations 
l o tlJ e ed itor of Tlle A usl r<t1 ion Aq11nrium . with 
bPst wisbes for il s co n r in lt E'<l !':liC<'C'f:!'\. 


