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Our Native Slug 

WIIEX an (' llqniJ·y eonte1·nin g <111 
111111. ·ua 1 m1imnl is m ade t o t lw 
C'onchologita 1 D t>pal'tment of t hP 

"JlnR<'nrn , on obset·,·ai ion the specim en is 
grnera ll y found to be ('ithe1· t he Hammt>l'­
heafled Oy~te1· o r t lH• nati Ye slu g of 
. \ n Rh ·aUa. 

'l"h is strange lc-1ncl -dwPlling ~l ug 
belong~ to a g1·o np w h ieh con tains t he 
mo:.;t <:urious f01·m s found i n t lH' 
mo llu~tan king d o m. { 11likP any oi h e r 
land sln g, i t ha ~ mlly H :-;ing le pait· of 
tPn 1 H <' l es, he a l'in g: PY<'s, no tra cP of tlw 
smnllrt l)Hir b eing J>l'l'Sen t, nnd fo1· thi ~ 
t·pn~on it and jts t-l lli es <H·e o·ene1·ally 1::! • 

known as Bitenta<:ulate Hlugs. 
Lit tiP is known about the habits of 

th('!-W !Slugs and s till less about theh· life 
histoty. Tlwy we1·e lil·:-;1 obs<' J'Y <'d in thl' 
SOlltlH' l'll ]H•mh;p}H' l' (' <lN fat l>atk e:1S ] 827 
hy t h(• 1wo F l'ent'h natnral iHhi, Qnoy HIHl 
0 <l im::nd who saw SJH'(·iln<•ns on 1eaYes 
of' i t'( '<'s while theh· '' <'~Nt'l, the A strolabe, 
\\' Mi n nthOI·ed i n 'l'ctl'unnu's RaT, ~<'"' 
Ze<lhllHl. TheJ insinn11y l'P<:og-u.ized by 
th<· sing; lp pai l' or t <•n 1n C'lcs that they 

\\' <'t·e <liffe1·en t f1·om Clll Y otlwt slug~. ;UHl . . 
iook a sl)ecinw n bac-k to Pari ~ with tltC'm, 
\\'hPl'(l it W<l !o; <lxamiJI P<l c-md C<-HlsNl mncll 
<'X<'itPment. Lai('J' other spednwn~ wt're 
sPnt abroad f t·o111 .Xp"· ~ealnnd nnd t hr 
4\ dmh·nlty _\ t·('hip<•lc-lgo; thr~l' w<'I'e 
tiHnwd and now it is known that ' ('\'N'<ll 

' <1 i ffpJ·ent s p(_•eips of bitentacnla te s ings 
o<·c·m· in th<>sc loc·nlities. 

In 1 :)(),Dr. :\l<lC'dollalcl. Ju1dng fon nd 
<1 fon u in X('W lT<' lH·ides wllith lw l'<'tOg-
11 izP<l as qnitt' <1 i fl'<' rent fl-om the ~cw 
~cc-1land one, \\'l'OiP Hn <l('tonnt of H in the 
. I Juwls and Jla,qazint> of Yatural Jlisto.ry. 
:t<ldin o· that lw lwd ,·n st hea rd of t h e' cxLst-r-- • 
t•nce of a n nJHl l~s<·J·i l>Nl An stt·n linn ~lng 
which nndonbiedlY l)(' longl'Cl to the s:lJUC 

gt> nu s a~ his sp<•<·i<'~. Th~ X ew Ifpbri.d<'l' 
s ing ,,·a. h11c1· ll <lnH'd <lfte1· him . . l 11 C1fNt 

Jil{((·donalrli Lrv G t·Py who also lHlllH'<l 
) ·' . ' 

~-;mnr specime ns from .New C<:1lrdon ia. 
']'hp fi1·st S]Wdmen~ of bitrnin<'nhlt<' 

si ugs to 1·each l~m·op<' from .\ us1ra I i<l 
HJTi,·ed Owt·e <l f<'w YPe:u·s aftt•t· ilat• ~<.'''' 
li<'hri(l <>s fm·ms W<'l'(: nnmNL ThP~l' h:td 
hren tollet1ed <11 "~ollongong. <l t·o:tsl:tl 



I 

J 

'J'n·o Of 11H• CO IIllli O IH' l' [H l'III S O f l h t• n:tti\' (' 
slu~ (A tH•H c a ~rwfrei ). 1' h c ge n eral c olour 
i s b r own is h or :n.'ll o wis h ~·rcen. n ·ith t h e 
tri:nt~u ha r dnrsa l s hi t• l cl m:tr~haefl n · i t la 
bri~hi rNl , ns i l-l t h C' <' il ~<· o f th l• aniuanl iu 
t h e ri~h t h a ncl l'IJit't"i mt•n . ' l ' h t• unfl crsu rf:t l't' 

i s s h nwn in t h (' ('('ntr(' fi g ure. 
[Joy <:e K. All a n. cle l. 

towu of )\pw ~onth \\.n i P~. They \Yet·P 

called fJ I'a'fJ<'i. a n<l thi ~ i ~ the one now 
eommonly oc·tnnin~ in X<-' w Ron th \Val e~ 

<l iHl suppos<><l t o h(' 1 h<• snmP (-ls t he one 
fomHl <l bnn <la n tl y i u (~ tH'c> nsl a nd. 

Tt is not i ntPtHh•d t o discu~s fully the 
a na t omy of 1 he A nshal inn : lug in thi ~ 
m·titl e. R11 pe l'fi<-ia 11)' i1 s most conspituon~ 
fent n r·(:•s <ll '<' t lw ~h q.!;lt • pH i1· of long, wide 
i111iHt . t·t'tract i l<>, vye-hpa l' i ng tent a cle!'\ 
ancl a wPll -dPiin t>d t l'i an gnhn-shaped 
sh iPI<l on the dot·snl s nr·fnce. The r1nimill 
h ; typica lly slng-1 i kP. n n<l a~RumPs m a ny 
difft•l·<•nt posi t ionH and l-< IWpP~. \YIH'll 
I'eRtin g. i1 is mmally fln t . J·omHle<l in RhHP<-"' 
<111<1 abon t 1 w o indwx long:, w ith tlw 

f<' tlfH<'IPH (•jt lt l ' l' <'Oil lplc•l c· J.\ 0 1' :ti iiHI ' I 

l'Ph·ndPd , hu t it iH :thl1• to s l t·c·ll·h le , H 
g t'<'<l l IPng t h , <1 ~ ll lll<' h <I H li\ P inc-l lc•s, \\ l11•11 
<Tnwlillg, w il ll f(' t tl;t<"lt•H \\ I' ll 1'\s(• t·lc•d 

:lllCl (:lil :Ji(<'ll11<l( Pd. 

On Uw 1·igh t ~ id <' of 1 h <• d o1·s•d ~~~ i <' ld <11 
1lw .inn('( ion o f t lt e t " ·o si i gh i l ~· ~h o t ·l PI ' 

~ i<l <•s is :111 oppn in g, i lw ]Hl llll Oll<t r·,r 
ot·i li ('C', rn pn bl<~ o f ('On s id(\1'<1 bl c• Pxpnn ~ion. 

'l'h1·ongh ihh; m·i fi<'r a ir pntpr s ilw lnn g. 
whi<'h .._ (' :l n lw ~rr 11 wh C' n t he opr n ing is 
f n1lv cxi cnd cd. . \ W(\11-defined m rcl b1 n 
line. r n n H f t·mn ihp lw sr of t he ~l1i c·ld i o 
i lw i ;l i l t ip, lH•<·omin g fain t rl' ns it 
nppr'O<H·h c· ~ i h P c)n d. Th e sl i m~· W<'l 
ap pNn·nnc0 of i he sl ng i s due t o alm tHl· 
<llH'r of 11'<1 HR]Hll 'Pni Jnncus, p)n?n o ff from 
1lw e<hre o f t he ~lti pld . 

A groovr n ri ses on each si<lP of t iH' 
m on t h a t the a nip1·ior end of the Rl n g. 
and Jl<l~X{'~ l'OlllHl the uase Of 1h<' 
tr n tn de~ : t hc:w gr ooYes g r a d m1l ly 
a pptoa eh and m(~et 0a eh other. rn t lm-iin~ 
a f;H·ial nrea anterior to a nd eqnal i11 ~iz<· 
to i he dol 'Rn l ~hicld. 'r he gr oo,·es t hen 
.·cp ;n ate nn d compktely en ci1•c lr ihe 
~hi eld. P N ·11I iar ma1·ki ngs ex actl y 1 ikc• 
t he YC' inin ~~ of a leaf coYer t lw donml 
!';nrf<H'0 ; n~ thr!';e c1·eatures ar<> so often 
found amongst lea ves t lri s marki n g ma .' ' 
hn vr n pt·oi ec-1 i ve effect. 

A slw 11 i ~ l'<'IH'rsrn t €'<1 on 1y lly a f<•w 
''"h i tr <' <11 <· <1l'P01l ~ f n 1 um('n t s hen N l t 11 1lw ;:-. 

a n t e rio1· <'lHl o f th e shield: thr r P ix no 
PXiP1·n nl ~ II C'll £1 ~--; in th e s nail. and no 
eompl <'iP i n1eJ'Il <:11 sh r lJ. Tlw sin g ha s <1 
Yr 1·y ~h·ong .i <-l W imhedded in th 0 m onth 
OlH'ning and c.1 l ong· ribbon -like tongn<'. 

Th <' <·ol onr ~t'Pm s t o YHl'\ consider <1 bl ~· 
in ilw .. \ w .;i r·<lliHtt spPeim~ns. nncl i t is 
de m hi fn I w h <' tlH' l ' \\'(' ha n " a llll m l>r1· of 
cli ~t ind SJH'<' it•s o t· only tolotn n ni<'ti l'S. 
~Ph <• i yp i<·<ll f m·m t'o uud r Ol1Jld R;rch rey 
<llHl s nhm ·bx <11Hl Xew Ronih \ Ynlps 
gPIH' l'<ll l _y , . I JJ (' if('(( .rf}'(CfJf' i, \'<-l l'iP~ f 1'0 ll1 

)' C' Ilow i:·dl -bJ·0\\"11 to g J·peni ~ll -gJ·Py. TIH' 
ll lHl<'I' !·nn·fH<·P is l igh i Pt' ~rp ll ow. . \. b lood· 
1·P<l I>OJ ·d (• J· onf li nPs t lt r dor~m l ~hi<' lcl. 

J hnn· :-;ppn ~ Jwcinwn s of 1lr is co lonJ'. 
bn1 w i1h <1 bold t·e d IJord PI' on 1liJling i hc• 
w holp <lllinwl. ..\ s f;n· b<td~ n :-; l ~() :i i his 
\'Hl·i eiy \\'il s c·o nxi <lc•r pel to hl' H <l i:-;t i nd 
xpPd Ps. :ltl(l \\' <l H kn o wn <1H \ Jif' il cu krt•.O't i , 
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bn t :1 t p1·c>~Pni i hi~ di f'f<'l'('ll tiat ion iH 
ig'llOI't'd <llHl both ;ll'{' gPHl' l'H il _y phltC'<l jn 
tiH' OlH' ~JH'eiPR, fjl'(( ' jJ('i . 

IlOW(I\ ' t'J ', a fn'}:ll d iffitultv has ariRen 
now whic·h ~mgg('Si.H i here n\ay b(3 afte1· 
nll. RC \' ('J'<ll diH'<> rent s pec-ies of t lH'Hf' 
bitcutncu latt• ::;lngs in _A ustre:tlin , <:lnd t h a1 
t·hcy <.ll'C n ot <lll eol ou1· nu·iPtics of tht' 
one spccieH. 

. . 
'j( 

/ 

1.' l•e restin~o:; :HIJ(l cr:n,·Hu;.:- stagt• of a 
ll:J rticu) :n• l :V IIH•:J Uti ful IIH~ 1 Oll-[li 11 k 
c ol o urccl slug (Anf'itea sll.) from 
1\(ount l~:q1u t:1r, Narr:1hri, Ne"lV 

South "\V:Jl eli'. 
[Joyce K . All an, del. 

fll th e lm.;t week of ~ovembet of la!-)t 
yea1·, a l>eautHnl 1 in~ spedmen of a ln·i g-h t 
melon-vink col01.n·C'd s ing was forwm·ded 
to the ~Iuseum by ~h·s . .A. J. P<nk. Thi~ 
WHH only one of hnndreds fouud crawlin g 
about am oup;st t·ock~ and lea ,·c~ an d in 
dcu·k placek l'ight at t he ~mmmit of ~H. 
Kap11im· (\00~ ft. ), nca1· Nan·abr i, New 
Hou t h \V;t lN, . 

rnwy appC<HNl afte1· ltean· 1'<1 in , :llH1 
wlwn 110i ennYling cx1P JH1 <'d. w<·r<' 
fl<l ttt' ll(' <l ont 1TkPmld ing d~r in~ 1'('<1 gnm 
1P<l Yf'.·. 'rhr ~pedme11 at the p1·ek<'ll1' t im e 
ik still a li n• i 11 t he t ln ln \Yilich jf was 
kent. hut if i t fC'edH 011 thP 1en Yek and 
gT<l~SC's it C'nnnot l>e obtaining mneh nonr­
i!-)!nncnt from t lw m, as t h ey are now dry 
and ~luin>ll e d . I t i s the same col01u· 
<lll on'I·, the tentacles a lone having bluish 
f:italk · and ycllo,,· apice~. \:Vhen extC?ndefl 
normally, the anim<1 l reaclleR a length oE 
<l hont fmu and a half inches. and iik 
bn>ade ·t m Pa s1u·ement is three-quarters of 
an inch, hu t it <'Onld p1·obabl~· elongate 
much more. In cll'y weathel' n011e of thPRC 
slugs wc1·e seen at thh; loca 1ity. 

Tn 1892 th <::> late C'hm·les llcdlry 
recorded fron1 the summit of B ell enden­
Ker l\1ouuta in a nd t he P1·o~erph1e River, 
no1·th Queen slnnd, a melon-pink s1ng 
whkh hP c·onsiderccl to be cliffer·ent from 
the typical yell owish-gTeen form, <111d h e 
the1·efo1·e nanwd it Anaitea ·rosca. 
'Vheth<'l' this speties ft•onJ QnePHslancl i ~ 
t he same as t h e ones f rom U t. Kapntar 
1·emains to be seen, a .· th er<' i!-) no sped­
men of t he fOJ·mer in thi~ ~[nHeum, and, 
even if there \Vel'e, 1n·e~erYati on would 
make compal'ison clHficnlt. I t would be 
11ecessary to study live spedmens from 
both lotalities to settle thi :o:; poiut, fm• 
after being h1 p1·eservative tlwy natnralJ~· 
lose t heir colour and becomt> so111ewhat 
wrinkled. 

~11' . A. J. ThL1 c-kway, n keen con­
c:hol ogi!-)t says lw has seen hnndl'eds of 
tl1e yel1 owi,-h-brmn1 ones OH the ba11k~ of 
1\lihi Creek nem· A I'mid}11<'. :\('W ~ou th 
"

7ales, after hea ''Y r a in, an<l that the 
crayftr-;_h lu t h e CT t'e k cat t hem. 

l t is always chu·ing w<'t '"eaihPr thnt 
t h ese slugs appenr, <·re:twlin g orer gras · 
and leave~, ot· np 1Tees. As tlH'I'P is n o 
sign of them ju the d1·_y wcathel', t heir 
wmJdet·ings a re probably nottlu·rnll, and 
j n ven' droughty weather· it is p oRsiblP 
that they become dormant likr the snnil. 
Jledlr.v f onnd t hem only 11nder logs and 
stones in dense scru b, n dozen or ll.lOl'e 
dustN·c>d togPther. ~howing t heir gregari­
ous ha bits; one specimen fonud 1JHH1C'r tl 
log h:.ld nbout hnlf a dozen g-lobular 
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i\reca, Betel and Lime---A Primitive Narcotic 
Bx FRlWER Jl'K D . :llc(\ u t'l'IIY, 

.Ass i:-tnnt i n E thno log-y. A u str a lian ~Iuseum. 

P luck wild areca nu t, ha! ha ! ha ! 
Hot wild areca n u t, ha! ha! ha! 
An old woman plucked it, ha! ha! ha! 
By the s ide of the s t ream, ha! ha! ha! 
She bit it on t r ial, ha ! ha! h a! 
She tu rned giddy a nd fell over , ha! ha ! ha! 
Into a bu ll-ants' nest, ha ! ha! ha ! 
She ran a way and left her s ti ck beh ind. ha! ha! ha! 
The s tream washed it down, ha ! ha! ha! 
And t hen the boys 
Netting prawns found it, ha ! ha! ha ! 
And broke i t in two, ha! ha ! ha! 
With shouts and yells, ha ! ha! ha! 

f his is a lullaby crooned by a mot her to her child about the wi ld areca n ut, as r ecorded by 
Ivens from the sou th-east Solomon I slands , and s uggests probably as a warning to the chi ld its 

effects when first experienced. 

CH E\\ ... !~G of the l>etPl m.ixtn re is nn 
anCI<'nt cu stom, a nd IF\ rn·a cti F\ecl 
in sout h I ndia , Ri<lll1 . Chi n<L 

~Ia~ aysia , t h e Philip pin<' l Hla nd s, :Xe,,­
Gul1wa, an d n ol'th-west )[pla neRia. Tt i:-; 
with t 1w t\\'o la:-;t m entimwd HI't' as 1 hn1 
t hiR <n·title will deal. It s Ront hern l imits 
in ~Iel anesia <U'e T1 kopia ( i nh<l hited hY 
Polyne~ia?s ~ and t he San ta Cn ut. gron ];. 
wh e t·e lt 1 1 11 ever yday H R(', and in t lwHP 
two places kava js ah;o iltdn lu·ecl in lmi 
0 1 l' . h u Y on r e 1gJOU H occasionH, a nd is tn·oh-
ably t h e oldet· h a bit. Riv(>t·R hHH Hn gge~ie<l 
t hat t h ese two ha bits in :Xew Guj nea <lncl 
not·th -west )lC'hlnef'iia c:hanu:t er ize two 
peovleH, w h om lu~ call s t lw ' 'bC' t Pl-pPople" 
a.~d t he ''k H \':1 -people' ', w ho lu1 vc 
~.m~l <:>d w ith a n othe t· bnt eal'liet in ­
. Igenou s peoplr, .·o that a c·om plex bl end ­
m~ of <:n lhn·p:-; took pla c·e. Heu<·P lw 
thmks betel · -t · · . • llll X lU e W HH Jlltt·odu t ed 111{0 

~Is I'egion as a fully developed cu Htom . 
owe~er, t h e o t·igi n of t h ef:W peopl P~ <111<1 

of i hC'n · va1·iouH enl t'tnef.i is C'llslninecl j 11 

~YRtPI·y . MHny s u ch customR haYP !wen 
1

1~ttc~du c.<:>d int.o n 01·th -weF;t XPw Guinc•n 
.Y
1 

< onta(· t WJth t he )la layf.;, a nd ]>Os-
!-i I ) I I . . ·
0 

Y 1Y m1gnlnl H, a nd t hen <·P ha n~ spr<'ad 
ll 'O II g lt 1}1(• iHh\nd. 

There aJ'(' th1·ee prin cipal constit uents 
of th e bet el n1ixtn1·<'. The nu ts of the 
Areca P alm (_-! r cca catechu), the leaves, 
fr uit a nd stem of tlw bet el vine 0 1· pan 
( Oha,'Uioa, betfe :Ati iq. ), a nd linw. Othet 
lngr ed iPn1 s may be nddNl , and in westrr 11 
P apna a Jcu·ge bea 11 -~hapPd f1·uit is a lso 
chewed, w hich allows t h e mixture to bP 
form ed i nto a solid ball in t lle mout h, 
wh ere H is k~pt da y a1td n igh t. Tobacco 
i ~ a lso chpwed with i i. 

The A r·<>eH Palm iH a natiYe of l\la l ::t y~ia, 
and l ta~ bee n diffmwd throughout a wide 
<nea from this region, and many closely 
allied s pecies e.n e nl~o found in Nf'W 
G uin ea nnd ~lelancf.i i a. A r aca cafc>('kl.ft is 
a Ye1·y b(>nn tifu l p <l hn , t·eaching a heigh t 
of abou t fi f ty feet , nn d a tit·t tmtferencr 
of u p to eighteen indH·~. It haH a crown 
of nine Ion~ p innate f1·onds, and is C' ulti­
n1ted in thr v jllag<•s by t he nniin•s. I t 
occ1n i n N o1·th Q1H'ens land , bn t is not 
used by t he a bol'ip:i tH'F\. 

The O't·oves of t hefo;<' o·t·e:u·ef ul I><l ltns z, h 

m·ound a nd in th e \'illa ges a dd grea tly t o 
t heir beau ty. The pa lm I Well'S l nnH:ht>~' of 
ft·uit ea <.:h s ingle mw of wlti eh i~ a bo ut 
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Sitl e '\•it' 'v of 1he iJatrodu c.•ed I•~ngli Sil slug 
(Agrio limnx l revis) often found fee ding uoou 
youn g cnbbnges an<l nthe r Ye~et:ables in 
~:anl<•nN. T h e :a<ldition:tl a•uir of tentac l es 
are seen belo"· t h e long eyt>-h ('arin g }lair. 

[Joycc K. Al lan, del. 

gelatinous eggs, about one-qnart€'1' of an 
inch in cUameter, lying alongside i t in a 
hole in t hr g1·ouncl. 

A close study has yet to be m a de 
whereby we may find what i h rse interest ­
ing ; lugs feed upon, whet het they are 
edible, how long they lh"r, how many eggs 
they lay, and many- oth r 1· int t>l·e;ting facts 
n ot yet known. 

'l'1H• natin" ~lu g of' Am.;tralin mu!it nol 
h<' eonfusecl with the difTe1·ent sp ec·i<'!-\ of 
t he in t roduced Bnglh;h s ing al)OU t fh·p 
species of whidt an• now widely <1 i ~-;t l'i ­
bntt•d throu ghout Ansh·alia. Thes<' intto­
dn eed slugs hav<' probably been bl'ongh t 
into thi~ couuh·y with plants, and a t·<· 
now common in p_;u·dens, where they n t·(· 
m ost deshuctiv<' to tlH' young Y('getableH, 
t>spccially cabbage~; 1hey a1·e a lso found 
in 1·emote parts of tlw tontinent. 

'l'h ey are ec-tsi l ;y di H1inguished from th(l 
nH tiYP slug by t h<• pt'C'Ht-'nce of t wo pa ir. 
of trntacle: otw long upper pair bPa.l'i ng 
ey<)s and an inferim· lower pair. The ; hell 
is I'Cpi·e. en ted by an internal compl ete 
one under t he ~kin of the dorsal s hi<>l <l. 
nnd u ot f1·agment~ a . in the latt<·r ·lng. 

Collecting on the Murrumbidgee 

' l'h r fi eld pa1·ty consi!-iting of 'Jles r · . 
. J. H. Kinghotn, Zoologist, K. 0 . 
'JlcK<)own , Assistant Entom ologist, and 
\Y. Barnes Assistan t. P1·epm·ator, ·pent 
an inte1·esting and profi Utbl e fiye wepk.· 
on th r 'Jiuttnmbidgee Inlgation Area 
dm·in g September and Oc·tober. Thr 
' YaiPr Consen ·atio n and I ni o·ation ('om-:--
mi~xion gPnerously ph1eed a light t1·uek 
at t lwi1· disposal, an d i h t~ pl'incipal of t lw 
Ynnc·o Agl'i culttll'a l Hi gh School proYided 
aceommocl ation and <'Y<•t·y fatility for 
can ying ou t he " ·o1·k of c·ollecting. 

The fauna pat·ticn huly tlw birds and 
in Red~, is iutet-e~tiug b('Cau. e of its 
val'i<'(V ~1nd dishibution. Twentv yeat·~ 
ago this m·ea was but spm·~f'ly in\u{bi trd 
?Y a~imal s of any kiud, but today, with 
1t s m~1N~ of cmutl~, its c-ICt·cf.; of tice fields, 
a~Hl 1.ts l ~1·ge pc1·manrni .. wnmps, i t is 
r1ch m bn·d aud insPtt 1ifP. Th(~ birds 
at·e w id €'ly dishibntcd, !'01· the1·e is abnn­
dmH·<• ~f food and watct·. . \ mong the 
.'mall 11mhe1· on t he rin•1· flats pm·rots 

and h on eyl•at(' J· s abou nd, with a Hp l' ink­
Ung of large1· hit·d ~, <tnd on thr Hwnmp~ 
and l ak0 a1·e th ou~and~ of dn<·ks, ihi ~ . 
spoonbill . . c·ormorantH. d otteH~l., rcu·iou~ 
wading bir d .. n nd a f<)w tern . 

Tlw fauna ,- al'i<·~ sllghtl~r a<'<'Ol'diu~ to 
thr general w r ai het· eonditionH of the 
State. In 1inwx of inland d 1·ou~h1 
millions of du('k R c·on gi·eg;lte on thr <li'Pct. 
wh ile b1·olg.-1 s nHty hr connh'd in 
thou sa nds, a-nd <'\' ('11 (lmn s may ht> sl'<'lt 
se<'king food <llHl wnter. 

pecimen~ S('(' llJ·p{] inelude a ll lllll ht•r· of 

t lw smalle1· lll<Ullm c-ll s, hit·ds belonging to 
~i xty ·peth'H, snn k (' s, man~- li z;ll·d~: 
nnme1·ou ~ fl-og-~ mHl i oad. , th on~<liHls ol 
in f.;eet s Hll<l ;tJ·;H ·hnid~, bcsid t'H lish t>s. 
molln ~<:s , allll < · 1 · 11 ~ 1 ne(l:lll!'\. 

U ix hotw<l t lta t in a fu tnr.·e i s~ ll<' . . i; 
tn Ol 't' d etail<'d <1<'<·onn t of the lnllll<l " 1 

;lppeal·, with illnsinl li o ns of ~oliH' ol' tl~ <' 
mot·c> intel'('si ing S)H'clrs :t nd tht>rJ 
habitats . 
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i\reca, Betel and Lime---A Primitive Narcotic 
By li'RmnJ.;tucK D . l\1cCARTHY, 

.A~~istant in Ethnology, Australian Museum. 

Pluck wild areca nut, h a ! ha! ha! 
Hot wild areca nut, ha! ha! ha! 
An old woman plucl<ed it, ha! ha! ha! 
By the side of the stream, ha! ha! ha! 
She bit it on trial, ha! ha! ha! 
She turned giddy and fell over, ha! ha! ha! 
Into a bull-ants' nest, ha! ha! ha! 
She ran away and left h er stick behind, ha! ha! ha! 
The stream washed it down, ha! ha! ha! 
And then the boys 
Netting prawns found i t , ha! ha! ha! 
And broke it in two, ha! ha! ha! 
With shou ts and yells, ha! ha! ha! 

fhis is a lullaby crooned by a mother to he r child about the wild areca nut a . . 
Ivens from the south-east Solomon Islands, and sugges.ts probably as a warnidg t~ ~~~0~~~~ ~Y 

effects when fi r st expenenced. ts 

CHE'\Yl:SG of the betel mixhne i ~ nn 
~lllC'i(lnt custom, and i. practi~ed 
m ~outh India. Rinm. China. 

)Jalays ia. the Ph ilippine I s lands .Xew 
G . ' 1.11nea, and no1·th-wN.;t ul(llan(l~i <t. It is 
~w ith t he two la~t ment ionNl a1·e<'lS that 
thi~ nr t iele will deal. Its !-lonthern l imits 
i~1 l\Iela?esia are 'l' i kopin (inhabited by 
I olyn(l. wns) and t lw "'nnta Crnz gronp, 
whe1·e i t is in evPrydny nRP, and in tlH'!o·W 
two place: kava is al!-io indulged in, lmt 
only on religiou oc<·asions, and is JH·oh­
ably the older habit. R iv(\1·s haR sng~e~te<1 
that the~e two habits i n X<\"· Gni n(la <llHl 
north-wc:t ~IC'lanesht ehat·actet·ize two 
pcopl (l~, whom he call s th (' "bete1-p(l(>ple" 
and the "k::~ va-ppople", w ho h<~ve 
mingled with another but earli et iu ­
digenon · people, s o t hat a complex bl ('nd ­
ing of cultures took pla ce. H en c·P lw 
thi n k.· betel mixtut·c wns int1·odueed into 
thi: 1·egion as a f u lly developed cn~tom. 
Bowcvet·, t h e origi n of t lwse peoplPs <lll<l 
of thei r various cuU nr·0s i s ensh1·ined in 
mystety. }lany ~uch cu~toms have lH' C'll 

intl·od tH'Pd into no1·i h -wcsi :Xpw G n i rwn 
by c·o r1 tad wHh 1 he .Uah1y~, and po~­
!iibly hy migt·n nt~. and thencP ha ,-c> spi·f•ad 
thr·o11gh tJJP island. 

I ~C:HEIHE:'\TS. 

There are tln·c(' JH'in<'ipal constiin('nt 
of the betel mi xtute. The nuts of tlw 
At~ca Palm ( A rcca cat echu), the leaves, 
fn~1t ~nd stem or. i lw betel vine m· pan 
( Cha.vwcb betle M tq.), and lime. Ot hr1· 

jngl'rdiPnts may br added, and in wr~tP1·11 
PHtma a large bt•a n -Hhaped fruit i~ a ll-!o 
elwwf:\d, whi ch nl lowH th e mixttn·e to lw 
formed in to a Rol id ball in the mouth 
where it is kept day and night. Toba<:<:t; 
iH a lso chewed with it. 

T h e Areca Palmi~ a native of Malaysia 
and has been diffn~('d throughout a ~vid~ 
<ll'~a from ~h i R J·<•gion, and many c los(lly 
alh<'d specws m·t n lso found in New 
Guinea and :\IPht n<•Hia. .·Lreca cat echu is 
a \'Cl'Y beautiful pnlm, 1·eac.hing a hPight 
of about fifty f<><'i. and a circumf('rcnce 
of up to eigh teen in <"it eH. It has a crown 
of nine long pinnatp honds, and is cnlti­
vnted in thf' vHlagf'H by thp nativNL It 
oc·c·nJ·s in Nol'th (~twensland, bnt iR not 
11sed l>y t lw abol'ig·i II <'R. 

The grov(ls of t hcsp gtaceful p:t lm~ 
;u·ound and in tl1e villages add o·t·e;li ly 1o 
i heir beaut;y. '!'he palm bear~ hn ndw'i'l or 
fn1it, each . jngle on<• of whiclt i::. al>ont 
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t he l::' iZe of ll llltfllll'o' :llld hHH Cl ypiiO\Y fif>l'OliH h l l Hk \\ lu•ll l' ijJI'. 
~, ,, 

'fhere i~ a Hinglt' l-'t't'd in C'<l<'h llld , whid1 is vc>J ·.v ht~rd :1nd 
henn· and i11 ~<'<:tion is o'l'<"'" Jnott1 cu will! r l'd <li Hl l>t·o" 11. 

"' ' ~ ·'' 

Damboo lime box 
fro m t lu ' !'olom on 
l s lan(\s, with an a t ­
t-r:~cti'' <' A"eo m etri­
c al Jt att-er n in 
re('t:\_n A"nlar Jmn.e l s. 
'l'b e toll is n c :1t ly 
s h:qtctl. A u st r:lliau 
iU n seu nt C ollection . 

.<\eC'onli ng to 1\IatPht)l·son , it <.:ontn in s abo11l 
lJ% fixed o il <llHl ihP l:l<Hn<~ mnonnt of t anni11. 
There an) tlnec alkaloid s : a1·ecoline, wh i<.:h 
<:anl;es YOmiting if taken intetnnl1v. ill ct ea ses 

< • 

tlw salh-a, and, if taken in large doses, ma~~ 
c-ans<: death from arrest of re!-;pitatiou: 
arecniue is neu11'<11 and n ot so attiYe and its 
salts m·e acid : i Jw thir d o11e is 1.1nimport<llll. 
Tlle sreds hare l>een nse(l in l!·eatn1ent for 
tapeworm in man and d ogs. <llld a1·e a stl'in gent 
and stimulant. 'l"'he nnts are nsed <lt di fferent 
Rtage~ of !n·owths, i. h e YOUWl'Cl' ones bein£r r)re-

\- (_---.., ' ~ ._, 

ferred, and are catTied a bont in l>ea n tifnlly 
mndc llrtted hags . 'fll c name betel refers to 
t he pepper plant, c-1nd is ·wrongly u sed '"hen 
Applied to the A1·ecn nut. as it commonlv i s . 

rrhe betel vine 0 1' pc/)) ) which is closely allied 
to t he black prppet. is cn ltiYnted and alRo 
g t O\Y S wild in t he ftH'('St, where the nati\e~ 
m a;· dim lJ the t r ees to gPt it or u se long hooked 
poles to t f'al' it down. ThP leaYes. fruit , nurl 
stem a1·e all m ade U!:;t.1 of. The fl·uit is about 
two inches in length and half an inch thick . 
and has a peppery but not unpleasant flayou r . 

'rhe lime i ' p1·oc1ned from differ ent sources. 
i h e ma1·in e slwll s being t he commonest. 'rhc ... 
Orokaint of t he uo1·th-east divis ion of Papna 
conshn et a smn n pyre by p lacing trays about 
three feet sqmn·c, made of sago palm fronds . 
on which t h e shells m·e spread. one upon ihe 
othC'r, to a h eigh t of three or four feet; it i s 

' ' 

lightcd from the top. rl'he sh ell. r etain their 
~ha pc and <ll'e 11·ansfet'1·ecl to a ba ua n;l leaf tray 
n ncl br·oken down t h e nnti ve muttering t he 
wh ile "en ', erco'' ( gt>t up, hurry np ) . Watpr 
i ~ s1ninkled O\·e1· the mass a nd it iR lef t cl o~<' 

to a fi 1'<:' , a Yer~v soft powclPr LH:> ing prod need in 
il1is way. At llawa, in the Solomons, bralleh­
in g coJ·c-11 i~ nsed. hnt owing to t he diffi cul ty of 

(P h <>to.-G. 0 . Glu t t on. 

obta ining it, it is f1·eqtwntly d i spe1u.;ed with. 
~Insln·oom tOJ·<ll i ~ a h;o used, hut j ~ consicle1·ed 
ioo stl·ong. 'J'he c-onll h; lnunt, s lnkcd , dl'ied iu 

th e sun, nnd is kevt in sh 01·t sections of bamboo, whh·h n 1'<:' (->Xebanged 
for H p otpoise tooth. AnotlH~l· mt't h od is to <.: J·ush C:Ol'<l l l]Inestone, and 
the lllnfnln of X cw Guinea u se> i lw l inwstone oceUlTiug in their 
te1·1·i tm·y . 

The limP liber ates t h e ess('ll <.:<.'l-5 of t he oth er ingi·Pdie11ts clnl'iHg 
mastication, and causes a fi·N' flow of RH linl. I t is u sed in i.he 
S ol ornons to hee t11e jnitp:-; in t h<:' ~nme wn:v ft·om a plnnt ( .lfOJ' illdo 
rit'l'ifo7ia) in the mnki11g of n 1·ed d~'e . As ihe betel mi xtnre i s dwwt>d 

A b e :tu t ifully 
car,· t•d I i n• e 
S )tatn ln t:rom 
t 11 t' lH nssim 
:.r.-:1. ' (' he to lou­
g:lted r :1 (' t'. 
)arona inent nos.-, 
" ·ith flot N•­
ChlSNI in ('i n_•h• 
for t·~·t·. art' 
t y 11 i <· :t I o f 
~~ <' " ' (~ui n<'ll · 
' l ' h t• fi.~·u r<• .i ... 
h o I d i 11 ;.:; :1 

clruua. \ustra-
1 i :111 :n nst•utn 

C o l h •(•t i.-n. 
ll'ho t o.-

CJ. C. ('/u/IOIL. 
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A !oi('t'i('S of ) (:t!o'S illl Ume s rt:dul:as in whi<•h 1)1(• (,~Oln·enti on:aliz:,­
ti nJI of t h e motHs i!o' wt•ll distll:n·ecl. N us. 1 a ntl ~ :are :a 
(·cHubilHa t io n of t•roc•ocl :ih• h N ad , i n ttrofllt•, ,,·ith s in~le t•:n• :antl 
sh•ni#!.·ht slc..•1uh~r tou;.:;u e. nntl the fri~:alt• hirtil. No. 2 is :a 
1un· tienl:1rl:'· fine- enr, ·i n #!.' of t h e frh:;:a te bird hNHl anti t h t• 
tlouhl e sc..·ro lls derh·etl from it, :nul in Nos. ;{ :and 4 t ht>se scrnlls 
:arc~ nul)' n s ilaA·Ic line : i n So. !l the d esiA"n. in t " ·o }Hanels, is a 
Yt•ry t>l e asin!:; nut•. Xos. S :autl 4 are of th e c l:appt'l" t:'' JH'. i n 
" ' hic·h tht• h:au tll (' is st>lit down t h e mitltllc. a •ul is l1it a~ninst 
t h t' lt•gs to nt:alu~ a t•l:qtpinA' no ise. 'r h e motif in No. ;j is thnt 
of 'th<' lannt:lll f:t t ' <"• :and this is :a l so st-en :at the :11tex nf No. 4. 
' l ' h t" animal in No. 6 coulcl IH• t h e (•uscu s, d o,.:;. or lHt:aa·, anti is 
<'Olubine tl '''it h a b i r d h<>:Hl . ttrohahl ) · the huru b ill. ' l'ht• st•rull 
mi t.:·h t h e tt• rntt· ~l t h e IH':'' c..• l t' IIH' n t in lU :assim :-art. . \ustruli:tn 

31use um Coll e<"tio u . 

th(' ~alinl tn1·n~ 1·cd, Rta ini11g 
tlw l i pR, tongnP, nnd teet h. 
I t pJ·eRerYeR 111<' h1 tte1· atl(l 
form!-:; a coai iug- m-er tlwm 
whith ma:v be(·ome blatk nnd 
~o lhick from tonstant in-

. <lnlo·C'nee a~ to JH·ott·1Hk :..... 

ftom the mo11th. M~ in Santa 
Ct·uz. rrh iR, howpvet·, wem·~ 
off after a pPt·iocl of ah~i<'n­
t ion from thC' h e:l hit. rf'hc• 

cli~eolol'ation of the tC'C'i h 1~ grC'atly 
;Hlmit·Pcl by th<' ~women. 

'L1h t> lim(' i l:-i usn<1lly k(•pi i 11 a gonnl or· 
<.:a lnh;H;h, ilw slwll of a fr ·11 i L They \'ill'." 

widely in s hav<>- splwroi<la I, pear. and 
honr-g;lass. 'l'hl' ~tPIU is dC'tac:hed, t lw in ­
Hid<' tlcanecl mll, <1nd <cl ~toppct· madP of 
Htr·ips of h•a\'('H r·ollt'<l into a disk and 
H('WII Ht l h" lll ll i 'O' illcll (>dO'(' 1llc-IV lH' ill -'- n ~ ,J 

[ X a ne:-· B. Adam!';, del. 

serted. Th e Orokcl i \'a uRe a 
disk nwde from a jun glC' 
ci·eepC'l', lmt for the old nnd 
rC'Rpeete<l the gourd is fitted 
with n monthpiecc> of ~hell. 
in " ·hieh a1·e RC't ~c:n1·let 
jeqnirity SC'eds nnd frap:­
ments of wh ite slwJl. .\ bone 
spatnlH <H·compani<•s it. 'l'hi~ 
gourd is te1·med krmanga . 
<llld mny hP gh·en ns a c·C'rC'­
monial gift, hut a :ronng m<lll wonld 110t 

nHe it, his pattet·n o f hehaYiom· no1 allow­
ing lt im to d o so. 

SP('tions of l>mn boo e:ue n I so nsed 
c.ls linw l'E:'ceptaeles, aR e:u·e ('OC'onnts, 
<llHl sni1aol<: lean's ill'C' ill so 111 i1 ized 
to mak<\ contnilH'l's. They H I'P often 
(·m·l'ie<l about in a nPHed bag. ot· in a 
sling-. 
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SI•h e roid:al limt• A"OUl'd fro m the 'l'ro h r iautl 
l s l:aucl s. T h e c urv iliuc:t r d esi g n J•arm o u i z e s 
w i t h t h e s h ape ; u strip of J•l :ti te(l ·yello w :uul 
bla ck grniSs e n close s the s tOJllH'T. A u str:tlinu 

:U n seu au C olle<'tion . 
[Photo.-G. C. C IHtton. 

PREP.\ RA'l'IO:\' .\~T) C II E\YI.XG. 

There are ,·arious methods of pr eparin g 
an d m ix ing th e ingredients. T he P apuan s 
of t he western side of t he Gulf of P apua 
sk<-"wet· t he .t\l·eca. nuts on a easso,nuy bone 
or bamboo n()edle,. and t he <:hewer i~ con­
sta ntly hnl-)kin g t h em with a cockle sh e]] 
( Ca rdium sp.) . B one spa tu 1as are n s<>d 
as well as 'Yooclen ones, to which beadH 
aud clog-'s teeth a1·e a ttached . I n t lw 
Ttol))·iands t he spatula is :ometimes ma de 
of the bone of a deceased r elatiH'. Tlw 
Pm·::n i delta people imp01·t Areca, ratecl1 11 

nuts f1·om the Motu ou t he eastet·tt s iclP 
of the Gulf of P a.pua " ·i th whom t lwy 
tt·a.de, as the nath' e species is small. \ Vllen 
nf'ed. j t i~ clded oYet· t he fir·e nnt i] 
sh1·ivelled and brown. The nut~ cu·c 
chewed, but the old men '"·ho ha\·e lost 
thei l' t eeth ca t·r y sma U wooden w 01·ta1·s 
and pestles, often elahol'ate1y can ·ed, to 
b1·cak np t be nuts. 

\ Vhr•11 a s u ffi c i<· n t q11a 11 til y <>f Arrf·~1 
nnt is ill i lw m outh a fpw d ip~ of' I i rn ~> 
i.l l 'C add ('d , i 1t <.'11 a pod ioll of 11H• lw tPI vi ne·, 
and t lwu m or e Jim<'. '"Plw d ww<•t· m oiKI Pnx 
t he eu d of the H}>ai u l a, d ip H it in tlw I im(' 
cont aiuer , a n d 1 h en HtH'ks t lt (' 1 imc off. 
H e may. h ow eYelo, d ip t he nnt ini o the 
lime as in New Bl'itain a nd t lw Ro lom onH, 
0 1· employ the fi n get·s . The spatnla is 
often rat tled i n t he gourd to exp1·ess the 
feelings of t h (' chewer. EveJ·y,:vhen • t lw 
indulgents €H 'e gen er ous t o t ltPi t· col­
lea gu es, a nd it is politen(~ss and a s;i gn 
of friendship to distribute t o tlw m a u.r 
of t he jug1·e dients 1·eqni r cd ; eveu the 
chewed quid is passed <-lrOUll d a gToup . 
Befo1·e sp eaking it js polite t o (;'mpty t h(' 
mon th. 

Betel mixture i s pa1·t aken of at all 
t imes d1ni ng t h e day; alway~ a f te1· meals, 
as it is though t to aid digestion , g<•neralJy 
by t he iuit iated m en a nd old "Tom en . A 
man ll1 <1Y not be a llowed t o partake of it 
nntH h e has killed a rna n a!:l a t ~lacdenr's 
G ulf. ln some ca ses en)u t lH' young 
dlildl'Cll a r e <:onfit·m ed betel -chewer s. It 
i~ us uall y one of t he t hiugs upon which a 

Pea r-I" IUI JH~ fl lim e A' Oll r fl fro m 
C c n trnl Pn rnt:t . Th t• desi~u 
i s b urnt in , :n u l i s in t h ret> 
zones, of ·wh ich n zig znJ,:;· is 
t h e JJu t i n f entu re. Ans trn linu 

lll u s e um Collection. 
rPhoto.-G. C. ('lutton. 
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I ;1 hu i~ pi;H"t'd fH·ior· to H f<'ast un t t he 
)l;tl'ulu o f' ~<'W Onin<>n ~ne allowr<l to nse 
it w h pn o llwr fo od haR he en lU<Hlc t abu. 
'Phi:-; is ii~ pt·i u c ip<tl usc wi1 h these people, 
;111d con1nii'.Y to t hc gcnernl tn·nc-tice, t lwy 
:-:;pit i 1- ont <11'1 cr chewing. 

I.;FF!lJC'l'S. 

'rlt<:)r<' :u·c many cla ims as to it Yalue 
mHdP by t he natives. Tt i · sa id to nulke 
:1 mnn ("ltth ·e, to we:n·d off hnn gt~t, pre,·ent 
foulnc•ss of ln·ea iJt. to increast' stamiua , 
mak<' life plen. ·allter. and engende1· friend­
ship. Ilo\\·t'\'Ct·, cases of tHncer ( epi­
thE-lioma) of t he inside of the cheek have 
been t·eportcd to be due to its u se. An 
obsetTer ·tates t hat i t is difficult to hold 
i he attention of an adherent w·hen under 
its jufh1e11ee. l t has a d1·owsy effect, but 
<1 t the R:nne time tends mildl~1 to excite 
the dtrwet. Gupp~· partook of Areca nuts, 
Hnd his impt·es.-·ions are as follows: " I 
oute ,..-as tempted b~r curiosity to chew a 
Getel nut, whith T a.fterwnrds ~wall owed 
i11 onler to experience its fn 11 effect. 
Yen· sho1·tJ.v aftP1·w•nds my lH•ud began 
to feel hea,·y, and l had an inclination to 
lie down whih;t my sight was sen ·ibly 
cl immPcl. The,·e pffec:ts pn ssed a way in 
ahont twPnty minute,·. l11 rny cabin I 
hit•cl t lw ~ffect on my chcnlation of ch<?w­
iu~ a kingle nut. F i ,.e minutes afterwa rds 
I found my pulse had ilt c1·eased in forc·e 
Hlld i11 frequency from 62 to 92 beat~ p e1· 
minntP. There was a sensation of fn lnes. 
in the Jwad Hnd ten1plc. but no p ei·­
eevti ble effect Oll the Yision. 1'he pnlse 
l'('tninpd this fl·egucncy fo1· another fi.ye 
minutes; but it did not 1·e:·mme itH pre­
dous l'H lC' until n1ot·e than half an h o u1· 
had elapsed s iu (·e the begillning of the 
t>Xpet·imeut. Sn bReqlH'ntly I tried the 
<:>ffc.>ct of cllewju~ two betel n u ts. The first 
incTca.·cd tlH-· p nh;e by tweut ~· beats per 
minute, and gave l'ise 1 o 1·estlr~Rness and 
H fe(l.Jing of ful ness in t lw llt•ad. ~Plte 
~<·<·oud sustained b ut did not inc1·ease. 
the fn"qurn('y of t he pulse. Ou <H.: tonnt of 
11Hll~ea l <'ll e,v<~d the seeond nut '\Yith 
diffkulty . Ko efft>tt w;ts JH·odneP<l on l~> co­
mof ion hy t iH'He two nutloi; bu t .mY. s 1 ~ht 
\\' f!H :-;c•rlsihly dimJuNl. Ou 1nr111ng-1n fo 1· 
i·h<· nigh 1 H;>on n f(p1·\\';u·d H, I Pxp<'l'iPn<.:ecl 

Pe:stlt• ;uul mort:~ r frum the 
Trobri:uul lsl:tncls, n s Nl b~· 
o ld lll CU for ern shin~ the 
Arec:t nuts. 'rht- llot e n c losed 
by <'ircl es is a t~"tJi c:n l retlre ­
sen t a tion of t h e e :,\'e in 1\'ew 
Gui n en. A UI-itr:llian )[nst•um 

C olle(•tiun. 
[Photo.- 0. C. Glu tton. 

clnl'ing t lH" first h on L' 1·a the1· Yhid cl teams 
('hara<:tey·izecl by 1·npid shifting of the 
scene and <.:lwn ge in the draJJiatis per­
so11 cr. ~ome of t lw crew, who at my 
desi J'('. tl·ipcl 1 hp t'ffcd of chewiug H Hinglt• 
11ut, iufot·mf•d nw that it <l fft'<'ted them 
m1wh t he H<liD<' <l}' a glass of spil'it "~oul <l. 
r[' h (-' na thes t hemsehes m·p nsu::tlly COli · 

tE>nt " ·jth <·lwwing om• nut llt a time; two 
nuts, n~ tht>y told me, pt·oduced nn­
plP~l sa n t ~ymptoms, tl JHl a had liPnd . The 
betel llll t, in tntth, posfwRseR f~u gt·patcr 
~timulating JH'O } H'l't i t'~ than I 1wd JH'<'­
,·ionsly 1-'llkpe<·h->d. . . . r bC'lif>n' i hat the 
c>xh"'ll t of ii!-i i ntox i(·n ting qna liti c>x i 10; not 
u·c·net·a IIY kn o wn.,. ""' . 



l:! 

Bt>l l'l llli :d m ·t• i~ known to lH· <l 
l"l imnlan1 :llHl t<m ie, with mdring<•nt pro­
J>l't'l h·~. n u<l ha s hPPil nst}d as a pJ·ophy­
l<ld ie l'o1· ma hn·ia . ....\ <lrfitiPn c·y of 1 imP 
in tlw di<.>t il" known to t<t u se 1·itkets. skin 
dil"<'HSP, and o1lwr ni lnwni s, so that ii 
1'01·ms n Ya luab lt> c·ontrHmtion to the food 
of the uatin•s. 11 is undoubtedlY a 

< 

l>eHPlicial t usiom of tlw uatiYes, and is ;I 
uwau s of 1·c•laxH tiou aftpr the day's 
adidties. It aids in ~-litPngthening :udal 
ties mHl gtoup tohcRion, <Uld is offlll·ecl as 
a symbol of lH'H<'<' :Htd goodwill to v i ~.itin g 
parti es. 

Ju ~onw pc-nt s of' Xcw Uuiuea whel'l' 
iht' esReniial~ of i lw lw1el mixtute tu·c not 
cn~d ly Jn·ot tu·Hbl<•, sn b~t itnt<•s are fouud. 
'l'lw ' Yakai<lllli of l>ni t h .Xl'w Guinea 
make a \'Pry poi <'11 t <ld nk f1·om t he Sugar 
l'<lhn (. l rruga sacc·lwrif('ra) . This tt·ee 
bears a bnndt of <la r k green ft-nit. To 
xt•tu l'<' t lw Yiseonl-' j nic·p <1 cut iH made 
lwlow the ~t<tlk o f the fl'n it a nd a s it 
tritklps out it is l'OII<'<:tP<l iu n cocon u t 
s hell and imnwdi<l tt•Jy <h·nnk. It cau ses 
intoxit<lt i ou and ha s<~ dPiPri orn t in g effect 
HJ>Oll its nxl'I'X, both physica lly a11d 
m or<Jily . 'l'ht> [JliiJiada) <ls it is cH11 ed, is 
also p;ll·lak<•n of L>y 1lw Oi1·a1·a of t he Fly 
Hir<'J' <l PI I<1 , lmt o11ly o<:tc-1sio11ally, as they 
:1 re cl;t i ly n xer~ o f 1 lH• lwtel mixture. 

lU'J'U.\ L. 

Tht•u• h; n ot t he rii n<1 I importance of 
t he ka,·a -bowl of P ol.)' lH'xia attached to 
thp beiPI mixlm·p in .. U Phlltcsia. Thi .· i H 
J·atlt(' l' x( t·<tll~P in \'Ll'\\' of thP u seful 1~art 
it play.- in t iH• l'\'(' l'yclay life of the natl\-~H 
and the t•s{(•pm in wllil'h it i s held. lt. 1~ 
poxsibly <hH' to th<• cliiT<•l'e n t xoC' i:ll oi·gani­
zatious <Uld to 1 h • nH'1 hod of the use of 
P<l t h, l;P t e 1 -dH:~ ,,. i 11 ~ I >l"' i 11 g; <~ssl"'ll tj a 11 y i n­
<lhidnalistit, nnd kn nl cOillllltlll<ll. The1·c 
;n·e hO\\'l'rt'l', so m <' l' i 1 m1l us<"'H of the betPl 
mixtun', a IHl 110 do nlJ1 Hl<lli J' others n ot 
l'l'COl'd ed. 

In the 'rro1J ritli1 C1 ~ tilt> bctPI is used H~ a 
spell lo iuclu<·p a ] H' J·so ll to bel'ome a kul c~t 
o1· tl'a diug pnrltw t· an d a t<lUIL is placed 
npon it during t t·ading. A spell may .be 
chanted ort'l' ~\.rPta uuts to k indle geuet-
0!-:iHy in a V<ll'llll't·'s ht•at·t. \Yilliams gi,·es 
an <HT<>nllt of <lll Orolwint nu•didne-nhlll 

01' ()(IJ ' (f \\ l10 t·lll •\\ t•cl ~I Hill ' , \ l't•t·:l 11111 
' 1ou·pfhPI' \\' ilia hi ~ 111C'dil·i111• . ;tnd lht•JI r. 

~lH'Ia•d nt l li ~ p ; tli<·nt '~ lt•g. 11•· ~p:tl CHtl 

tiH• 111<1 ~~. :IIHl fo1111d ill i t <I ~mall pit•t'l' 
of w<~ll<thy l>o rl<'. lt \\'<1~ :l ~~ \IJI H'd t h<tl <IS 

t lw pat i<'ni h<td l'<t i<• n \\'<t lltl hy fl psh ~on u· 
(jnw hdoJ·t• I his wns tlH• <·anst• of the: 
sitlnwss. 

.... \.<·t·oJ·ding to J v<·ns, ihere ar<• many 
HlH:h ll ~<'s ju till' son i h -eM.;t Hololllolls. 
.... \.J·et·a lllli s H l'P ll S('(l ill p1·opitiai on ' o('f'PI'· 

iJ1o·s 1o ihP u'<Hls <llHl HL ·o in two rclitdou~ 
~ M ' ~, 

C('l'PlnOlli<'s. l i ] s 1\ Cl'('SHHl'Y fOl' t]H' priests 
who l1<1 \'l' <'et tPII scH.·t·ed food at a feclst 
1·i i 1utlly to ic-~p ih<> AI·eta nut and hee 
i hPm st> ln•s c-tnd the p eoph' f r om the n•­
Hi l'id ion p ln<·ed upon it. The nuts e:UP 
used in a <.:eren1ony calJ eel the ::\lc-t i clPns 
of t h <• lln 'n (bondo). <UH1 as a n emblem 
of JW<l<'<' wh<•n vhdi i11g. HometinlPs before 
f<'nsts t lw .... \l·t•<·n pallns ar e <'el·em<minlly 
w<:u.;ht' d and <l nl<lgi<-aJ spelJ <·hantecl O\'Pt 

th<•tll to <>n~uJ·p <1 p1·olili<· n·op. In this 
)o(';tli1y 11H· palms <U·e destl·oyed a t the 
dt>n t h o f <1 (') ti eL iogt>th e1· with bi~ othc1· 
])]·op<' t· ty. 'l'hl· o wnPJ· of a lime !Jox ID<l)' 

<l e di<·aiP i1 to H <'et·tnin ghost, and, if he 
kitd:-; it , only 1hose ,,·lto c-u·e likt>wise in 
t ha t thtss <·;tn n se it. Such iR the <'Hsc 
<lh.;o w i th .An•<·a palms and bete l d11e • . 
1 11 'l'ikopia JII O lll'll P J's hHY<.' to abstain from 
lw1e l -c·h<•\\'ing fo1· :thont two lllouths. 

('0~~1·; ( " 1 ' 10~ W l Til SORCI.;[{L 

'l'h <' dis<':ll·<l(•<l ~kin ~ of At·ec-a unts maY 
})(' th t• nH·H ns of Plll'Ollll)Hssing tlw drHtit 
of tlw pe1·xon who used them, i n common 
with thl' widc:·qn·<'<Hl pt·acticc in ::\lelanPs i<t 
of <·on 1<q.?;ious nw giC' in which spt'l ls a ud 
1·ites p<'l'f'o l·nwcl O\' t'l' sucll things a~ hair, 
unil t1·immings, and food 1e<1Yings tans<' 
cknth. On .. nt <'<:11'<', howe,·er, ix takeu to 
<li s]H>SC of tlwsP ]>l'O]H'I·ly to pr<'\'l'lll l'U('h 
n s agc. 

'r'h CI'(' is a wich_,HlH't>c-Hl myth in 
) l e lcnws ict ill whith <.:onlmnH itnt ioH wiill 
the sky JH'opl t• is olJlc-linNl l>y <·l imbing <lll 

~\1'('{'<1 pnl m which ~tn•t<·hes skyw:u·dx. 
' l,h l' l'nnu·i d(•lt<l JH'opl e hnn.' myths tt>ll ­
iug o f 1\1(' sC('UI'illg by Oll(' Bini or tiH' 
~\l'P('<I pnltll \\'h ilt• walkin~ 011 ihl' !:'l'<l· 
shO L'l', and o f how t \\' O wOIIH'I\, . \11 ;tnd 
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Ap\ll·:t. \H't'<' lh<· lit·~~ to make lime by 
but·n i ng ~Jw 11-fi~h-

.\HT A~t> TilE nE'n .:;L HABIT. 

~\d a::;; nppliNl to ~ourds, mortars, and 
~pa tn lax i~ orn£1 men tal and s:rmbolic, and 
I·eaC'Iw~ it~ hi ghN;t deYelopment with the 
)JcH.;~im IH'<>Ph'. They occupy the extreme 
eastPrn rnd of Xf>w Guinea, and the 
arcbip('1<1go in<'lnd ing tlw Trobriands to 
the notth and t he Louisiades to the east. 

lladdon ha ~ ~hown that with the adzes 
of t ll iN rPgioll then~ has bren n de,·elop­
ment from the utilitarian to t he artistic, 
f1·om I'<'al i sm 1o pnre decoration. and 
horn n n~('ful impl('IIH'nt to a usele~s one, 
with a t·elaii\'Piy PllOI'mous thin and 
beautifully poli~l;<'d stone blade, and an 
unwieldy handlr, ornat('lY cai'\'ed. Snch 
is pm·t 'of the wealth of· the owner, and 
the mo1·e time and w01·k expended on its 
making the mm·c highly is it ,·alned. So 
wit11 t he limr spai ulas and wooden 
mot·ta1·s, which al'(~ a symbol of wealth, 
of pt~rsonal pride and n1uity, and the 
elegant and <·omplex: carvings are au 
outlet fot the ability of the individual. 
ThE>y ;n·p lll <Hh• of a dark, h ea \')', ebony-I ike 
wood, and 11w d <'H igns are infi.lled with 
lime !-iO thnt t lw intag-lio portions form a 
pleasing <·ontl·n~i. 

The c:nd ng; wn~ o1·jginally done with 
stone ndzt•s, hnt is now generally done 
with ~teel implrment~ ~enued from 
white il·ade1·s, H ncl snffen; by comparison. 
'fhe wm·k is JH>ot·er, and the le ·seniug 
iutet·est in natiY(' rihu1l and sacred life, 
1·epla('ed by mh;~ion<n~· teaching:, is 
baYing; a dcgtading influPnce on the att. 

'I'hc motif~ of the designs haYe bet"'ll 
.·tyliz('(l to a <1Pgt'l'P n~mll in pdmith<> 
a1·t. Ji'o t instan<'(', 1 he• binl's Jwml (fl'igatc 
l> il·d) <:a n he i t·:-u.:cd from a 1·ea I is tic 1·ct n·t•­
S<>ntation to ~<.:1·olls srl'ially iutedockcd, 
to a twisted figtuc-of-eight, to ::~ gnilloclH·, 

1: 

a ud <'V<'n to n zigzng lilw; th ~ ey<· may 
or may not be r<'Pl'C!o;ented. \ et·~· oftrn 
t he brird's head i~ comb~ned .w1th th<' 
crocodil<>'s h<'ad, the m?uth of t~1e la ~!<'J' 
open aH if about to seize the ?n·-~1, .·" 1th 
a slt>ndcr tongue, and the eye lll\ cUHlbly 
pr<'sent. OthN· zoomorphs used ~re the 
boar, dog, cuscus, lizard an.d ~an.tfi1s, and 
a11 are of economic or totemic signl cance. 
All tot-em spPcir~, howeYer, are not used 
in fll't, only i he ones, it seems, t hat have 
an additiona] importance. Thns the 
frlo'ate bil·d is featurrd in mytho1ogy and 
]H ~mblrmntie of tllr " 'estern Pacific. It 
is :sact·ed, and in Florida in the Solo~o~s 
H has a gho~t. Tt is used. as a motif m 
~olomon T!oiland <Ut. It 1s closely con­
ncetNl with t1w bonito. and i · also sacred 
in Polynesin. The crocodile is a feared 
and da.ngerous reptile whereYer it occurs, 
and the <'lHw~ and teeth of the cuscns are 
used to a great extent in the making of 
perHoHnl o t·mlment~. a· . arC' th~. tu:ks of 
tlw boar, whose fte:h , 1n add1tion. may 
hP X<H'I'Cd 1 o chiefs and priests. 

Cn rdngs of human figure· on t he 
sp:ttulas HJ'<' made in many parts of Ne~v 
Guinea ;.mcl l\.l<•lan('~i a. They are symbohc 
of aH<.:('stor won~hip. 

The deRigns 011 the gourds a1·e burnt 
in, and ~trips of C'ocount leaf heath, or 
1 he eel o·<~ of the coconut shell, may be 
nsc<l f~r i.hi · purpose. The points :ne 
pni in 1hr tire and the. design incis.ecl. 
Thr pntt <'l'llH arc pleasmg. each be1np; 
typital of n C'crtain locality. Some m·e 
geonwil'it, but bird, animal, and m·en 
human motif~ m·c c·olllmon. On some of 
the bamboo Jimr boxes these patte1·ns _are 
('lit ont. Owj ng, howcYer, to the wHle­
SJH'<•nd tradi ng car~·ied . 0~1t b! ,t~e 
P :-q >tt<lllfoi nnd Melaneswn~ 1t 1s o~ten 'c1y 
diffitu l t to a:-; sign a definite locality to an 
ol>jec·t, whidt though procu~·ed from a 
t:Prtn ill tl·ih(', i~ not necessal'lly made or 
(1C'<:ornted by 1hcm. 
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Aquatic Insects'£-
BY KEJTI[ ( •. )l<:Kt';O\Y ~. 

DURI.XG l'rC<'n t yem·s aquaria, ranging 
in size from t he small g la ss tank , 
costing a fpw shillings. to the pre­

tetl tiou~ rock pool wm·th as many poundR, 
lun·e lwcome a fratm·r of HI<Ul~' homes. 
Thrir acquisitio11 J1as stimn lH trd an in ­
te t·rst in forms of lifr other than fish, and 
t he fol lowing· noh's. it i s h op Pd, will afford 
ROm P infol'mation to those 
posspssing an entomological 
b('n1. 

Lm·ge numb('t·s of insects, 
belonging to srvrn1l order~. 
ha rr taken to life in t hr 
watcl', and H wonld appear 
that, although 1hr ol'iginal 
;1n<·estors of i nsr(· ts wer<' 
aquatic:, their modern repre-
sen1 H t h·es wrn' Ol'' iginally 
tenr:trial, fm· 11w f01·ms 
whic·h now Pxist a t·e un­
doubtcdl:~ mod ifiNl terres­
trial insects adapted to m1 
nndcr-,vater l if<' : nu<.l ;H; 

compal'atiYely fpw nre ~o 
well adjusted to tlw n ew co n­
di1ion~ that tlwy c·<m breathe· 
the di~solYNl <1 il· 1 n tht> 
watr1·, most of tlwm have 1o 
risr to t he Slll'fHt<· to renew 

} 

-- \ 

Aqnatie iHH<•ci.:; obt c-lin i h <· i1· HiJ· Hupply 
by t hree different mPtlH><ls: ( 1 ) hy <:om­
mnnicati on " •ith t he fJ·pp ~•h Hi. the ~nu­
face, a~ in the <·ase o f t he wa t<>I· b t•etle.· 
and mosquito hu·v.-:c; ( :.2) by utilizin~ l>~· 
means of g-i1ls the air di~soln'd in thP 
water, as dragonfly and <.:addjs larnn : 
(:3) by pi<•I·cing the si.en1s of aquatic 

theil' ai1· supply, and many 
arr aquati<: fol' a ]>Ottion 
onl~T of their lin•:-;. Only oue 
inst>tt, so f<n known, i H 

Ex:tmitl es of the d e lit•ate, gauzy-,,· in,.:.·(.•cl nquath· ins(.•ct.s 
tlottuhtrly knon·n as :n:•~·-FJies. 

wholly aqnati<·. H 11d t hat is a fiy which 
livrs in t he sea al Hamoa , and spends i1!::1 
whole life in thr water. 

:\lnny of t lw h· <HH:est01·s. known to 1.1 s 

ns fossils. grew to an imnwnsr size, and 
one of the ch·n~onflies of tlw arbon i ­
ferous period ati<l.jned a measm·ement of 
twenty-seren in<:hcs and more a ct·oss tlw 
win~s, while ma~·-flic.· and othe1· insec·ts 
at tc1inc:>cl a ptopol't ion;.l.tely gr<'at size. 

•'!'his articl e iR th e subst ance or a Iectun· 
d c li\•c t·ed to membet·s of the Aquarium Society 
of N ew South \\':1l€'s. 

[Photo.-G. C . Glutton. 

plauts a nd se<.:nl'ing 1lw nil- ('Ont<l in c>d in 
the cells, as in the ('ase of <1 lllOSqnito pnp<l 
( 'l 'cen·iO'J·hynohu.'J) and a Clu·ysomPlid 
h<>etl e . Some indicat ions of t h e acl<tptn ­
tions to the <l quatl<.: lifr will bc> tom·lwd 
npon in <lPaling with th<' i11diddnnl 
i m~ects. 

1\IAY-FL.t ES. 

I 1n·opos<> to d e .. l l with the iu s<•t·t:; itt 

theh geBct·a lly 1·ecogn izc>d ntl tul'<l l ol·tk•·· 
Fh·st <·omc the ma:v-fl iP!-\, wh il'h lwlong In 
t ht• (h·d<•l· Plt•eoptC'nt o t· Epht>IIH't'<lptl'r<l. 



. 1 ·' '· I H. I !);tt 'l' IIE .. \ U~'I'HALIAN MUSgUl\L l\LAOAZI NE . 

Li t Ut> "m·k 11 <1:-: lWt'll don<' on tlH) mem­
hpr·s or 1 "i~ OJ'dPl' ill • \ usll·n Ua, RO that 
hc' r·c· is ;trt <lhno:-: t v it·gi n fit•ld fo r· ~nyone 
""h o des ires to i 11 vest i ~n h' i lw I i f t• hi~-
1oriPs <llld hauits of t lH'se most fascinating 
cr<'<l tu rrs. 

Th0 eggs ~re depo::-ited in the wate1·, 
mm ally in two nwsses, and the larvre 
IH11 eh in a couple of da.:ys. Each egg iR 
prod<lPd with c-l bnn<:h of fi laments at 
t lw end. which heeome entangl ed ~vith t he 
"·prds and ~e1·ve HR nu anchor to prevent 
the c'gg being cmTi ed nway and buried ln 
the mud. The larnr of may-flies are active 
<·t·eatul'es and are supplied wit h bra11ched 
gill~ along th e sides of the body. Thr 
iHlnJt insects after emeru'ing· from the 

M ' 
pupa m·e uniqn(' in possessin g a s nh-
imHgo which ]a. ·ts a f ew da.ys in some 
SJH:'d<'s. a fe " · min u tes jn others, and from 
tldR issues t h e matute insect, leavin~ 
hehi11d it a cafo{t skin , complete in every 
detail. eYE'll t o t ll€1 cov(Jrin o· of winO's leo·s 

~ h ' 0 ' 
nncl antenn~ . Tlw adult insect is a 
delit~lte gauzy-winged c1·eature with t hree 
l.ong tail filaments. )lay-fties1 live onJy 
fl·o1n a h 'w hours to a couple of days. 
'l'hry Rometimes U])pear in yast numbers, 
<~nd_ these swa1·ms may bP seen rising and 
fe~ llmg in the air a bo,-e the surface of 
the water · t hese <:u·r t be mating 
Hl'\Remblies. Both in th eir huval and adul t 
~tages may-flies are among the most im­
])ot:tant :fish foods, and are especially 
telished by trout which deYom· t h em in . ' 
m1n1en~e uumbe1·~. Th e artificial flies of 
t he 1·ocl fisherman at·e based upon t he 
appe;n·ance of the v~uj ous species of may-
flirR. · 

DR.\.GOXFLII~S. 

In ont xutvey of the <HJll atjc iused~ 
we now come to t h e Oclonn t.-.1 or dn1o·on-ft . b 

J e~ . 'l'hese ;-u·e too wt>ll knowH to r<'qnil·c 
dN,<Tiption. They a1·e <·ommonly known 
~~~ ' ' lH>rsP-s t i11 ge1·R'', although they are uot 
111 any \Yi:ly h atm fn l and have no sting. 
" D '1 ' eYJ R-(hnnin g-needles" 1:;; the popula1· 
11 <1l1W f<n· t l1em in Ameri<·<t. Tlw s lendCl' 

1 
1 ~P~> :'\llusgl'ave A '"rhe F.I M Stephen Col-N ·L• · ' ., · . 

M 011 oJ Ma.y-P li e~" A U::iTL~At.lAN J.\ll i!SE UM 
· '":A:r. INI·:. iv, 7, .Tul~·-s(' i) temhe•·. 1 9:~ 1. p. 24 8. 

~ygoptt•J·i<l <hclp;Onffi<•H m·e 11~11a1Jy k rW \\' rt 
a~ "DamRel -fli es".::J 

Dragonfl:r hnvrr are vc•I· itab le i iget·s of 
ilH' und~1·-water w01·ld; t hey r elhd1 <1lmost 
a ny1h i ng t h ey can catch, but more par-­
t i cuhn·ly small e1· ~:;pedmens of their owJI 
or other species. Dt. Til1y<nd t <'Cotds tha t 
the la rva of one sprcics S\vallowed sixty 
mo~quito latn~ iu ten mim.1tes. 'Vhe11 
young, thE'Y J!.·t>lish P1·otozoa, <lnd latet· 
water flea~ and othrt sma 11 f'rusta<·ea 
form a laJ·ge p <:u-t of theit food. ~'adpoles 
and sma11 fish a1·e attacked, although t hey 
sddom eat more t han a sm;lll portion of 
these <UJima ls. 

W .A'J'EH. BUGS. 

RPveral of tbe Bugs ( Otdet Hemiptera, 
Suborder Het<•toptera) hare adopted 
aqmttie ha bitR jn all their stages, but in 
t he adult state they are ('Upable of pe1·­
fo1·mi ng long flights from poud to pond.3 

'rhe G1·Ntt YVater Bug or Fish KiUel' 
(L ethocerus indic·um) attnius a length of 
SP\'eral inche~ and is YCI'Y nlpaciou ·, 
desti·oying not only many of the larger 
W<1ter insects but a1Ro quit<> large fish 
nnd f rogs and sntking up their blood by 
me<l llS of the sharp-pointed beak or 
J·ostrum. These bugs are sometime~ 
a ttracted iu hug(• numbe1·s to the electric 
li ghts in the city, and can inflict <1 painful 
:--tab with the slunp beak if carelesl'ily 
handled. 

The Watc1· Boatnwu (Family <..'orixida>) 
arc familim· objects in ponds as they 
p1·opel t h emselYrs tlno11 gh t he W<1te1· with 
t heir lo11g oar-like hind legs. They c;HI'Y 
a copi ous :-;upply of ail· under water, ~1ucl 
t hey ;-n·e capable of 1·emaining submerged 
f01· <Jstonishingly loug periods. They 
us11al1y fe<"'d upon mosqu ito larne, and 
t lwi1· food is captured with the antel'ior 
]>H i1· of leo·s whkh hold tlle prey secu1·ely 

b ' mh w hi h' t hey extt·act t he nntriment. J e 
J ndit1n Jl l icrou ccta, striata .. ( Corixa oci cora 
'Yestw. ) is J·cpOl·ted to feed on t he eggs 

~The life-histor v o f Lhe l>t·agnn fly h a!'; he<'l1 
described by Dr. :R. J. Tillya nl in lhis MAOAZI)I"E, 
V ol. iY, 9. 1932, p. :no. 

'1 See a rtic l e by T. r:. L'ampl)e ll. A u s..-H. ::\lu:-;. 
::\1AG . . V o l. i ii. :3, I 927 , ·p. 90. 
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A t'' Ji it•n l "'l'oe-Bi ter" ( Rnn:1tra 
:1 n strnlieus is). 

[Photo.- G. C. Clt~tton. 

nc>ature with i 11 thrir reach. They hear 
a remarkable superficial rcsembla.nce to 
the terrestria 1 P1·aying l\fantids. They 
are sluggi sh in their habits a nd mm·e 
Jittle unles~ di~ttubed, a lthough they ar<' 
~hong ftye1·~. f!ncl make long flight~ from 
pond to pond. "'Vl'lter Scorpions are 
(\quipped with a long sl<>nder respiratory 
tnbe, by mean~ of ,,·hieh the,v obta in their 
air supply f1·om the suda ce. They are 
c·::t p<l hle of destroying tadpolC's, frogs aucl 
tlRl1. Li ttle i~ known a bout the habits and 
lifp histor-ieR of the Austr-c:1 l i::~n species : 
t he eggs m·e betEe,·ed to be embedded in 
t he stcmR of aquatic vegeh1t ion. ThrC'c 
Rpeclcs are found iu eastern Australin, 
La.ccot?·e1Jhes tri:sti . .,J t he broad, leaf-1ike 
fo l'ln, and the !';}ender spedes, Ra.ncttra 
CL 1.l .. stntlie11.<d . .;; and R . fil ·ifO'I'IJ/ is . 

Anoth<'t ::~qm1tic bug which is worthy 
of ment ion i~ SzJliU'J'Ollema ·J'!.ud·icum) on 
ac:C'ount of the (·urious habit of the female 
fol'c-ibly affix in~ h t>t' eggs upon t he back of 
t he unwilling mnle-the "Now, Jnmes 

you go and wheel the Jl<:'l'Hmhulator" idea, 
as it were. Fema les haYe lwen Reell 
sttuggling for hours to impose their will 
upon t he males. 

Bugs of the genera Hulobntes and 
GcJTi.s run 1·apidly oYer the surface of the 
water, supported by the surface film, and 
members of the first-named genus have 
been captur ed far out at sea . In the 
Pacific Ocean their eggs lw ,.e been found 
attached to floating feathets of sea birds. 
Haloba.tes wh'iteleggei may be found upon 
tida 1 rivers jn the r icinity of s~-dney. 

A '·\.V:th•r Scc.r )tion•• (La<·<·otre)Jhc:s 
tristis) . 

[Photo.-G. C. Glutton. 

\VATl<~ f{ HEE'l'LE~. 

Famili<n ceeah11·cs i11 almost any pond 
m·e the water- beetle· . These have not 
<·ompletcly conquered the aquatic elelllent, 
s ince tJ1ev have to eonreY with t hem, when 
~nbmenri~10' a SU I) IJ1V of ail' Rllffic-ient to 

<> 0' ' t.· 
1<1St them fo1· some considel'ablc time. TulS 
i ~ df<>c:ted by se,·eral methods. ax by fill­
in o· the <.:avjty nudet· tht' eh ·h·a ,,-ith ;~jr, 

0 ' ' 
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A "\Vater Strid f>r (Gerris an~tr:tlh;) 
which g·Jides OYer the surface~-; of 
Itoncls ancl streams . Sona e o f its 
r el:ttives have b een cmpture<l f:n· out 

11t se:t. (Enlarged.) 
[Ph·oto.-G. C. Glutton. 

or by entangling air b-ubbles 111 the body 
hairs. 

On the surface of the water one 
encounters the Gydnids, which swim in 
swarms, ·whirling OYer the water in 
er1·atic dances. Gyrinids are curious 
flattened beetles, which, when submerged, 
carry a supply of air upon the close felt­
ing of hai1· on the lower surface of the 
body, and frequently a bubble of air 
attached to t he extremity of the body, 
which glistens like siheT under th e water. 
The eye is rematkable in being divided 
into two distinct sectjons, one of which 
is evidently for vision above the surface 
of the \Yater , the othe1· below. The larY <-"C 
of Gyri nws c:arry a series of fringed gills, 
one pair upon each of the eight fo1·emost 
abdominal segments, and tlw tetminal one 
two pairs. Their food consists of small 
aquatic animals and, failing these, th e 
tender parts of submerged plants.. The1·c 
is also .evidence of a taste for fish t~ggs. 
When full g1·own the la1·va pupates in a 
cocoon attached to water weeds. The two 
common species in eastern A u. tt·alia ;;u·e 
Jf acrogynt.· obl.ongus and ill. striolahts. 

The la1·ge oliYe-g1·een beetle with t b P 
yellow border to the eJytra il:> H orrn.ccdytc.s 
scutella1·i~; it is carnivorous in both the 
larval and adult stages. The eggs are 
deposited in cavities cut in the stems of 
aquatic plants by the femaJe, who uses her 
stout ovipositor for the purpose; eggs 

d1·opprd at 1·a.u cl om in 111 f' w £11 <' J' ~ow I <l<>m 
develop. 

Th e hn·vH o f 1 f oma·dy l r~ .'< sf·u t('/lfwiJS, 
popula1·l y known <l ~ the "W ai et· Tig<•J·", 
is undoubtedly a V(1l·i iablf' t i ge1· of the 
under-water world, for i t w ill ·eize ~utd 
devour wate1· animals ma ny times H~ own 
size, hanging on like a 1niniature bulldog 
while ~utldng theit· blood through its long 
sickle-shaped jaws, which an~ pierced 
with a fine channel, from t he po1nt to the 
mouth, t hr ough which t h e blood is sucked 
while fh·mly embedded in th e body of the 
victhn. The larva breathes by means of 
a respiratory tube in the terminal abdom­
inal segments, hanging tail upwards in 
th e process. Almost a ll aquatic animals, 
snails worms insects t adpoles and fish, 

' ' ' are devouted by t hese insatiable beetle 
Ja 1·vre. When fully developed, the larvre 
pupate in a clay cell in t h e bank of the 

S J»hrerodeuu:t rust i c uan, a bug 
" ·iclel v clistribute tl in eastern 
A ustr~tlia. 'l'h e illustr:t t ion 
sho"·s u tnnle upo n \-vltose 
back the fental e h ns fl t' ttositt•cl 
a l iUJUb·er of egg;~S . (Enlarged.) 

[Photo.-G. 0 . Cltttton. 

pond. 'J~he adult beetle~ i s wh olly <:<uni~·or· 
ons, a nd lives upon m n ch t ht> ::;cune food 
as t he larva. 

In the male beetle the first pai1· of l eg~ 
is p1·ovided with a 1·emal'l-:<1ble duster 0 

su ckers which are believed i o assist the 
male in 1·etajni ng his hold upon tht~ f<'nut_le 
during cou rtshjp. So ten adom;; i~ (l w gTl]l 
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T h e Gre:tt Water B u g· Ol" Fi~h Ii.i11 el" 
(Lcthoceru s indicum ) whidt rnnges iroua 

India •o A nstrali:t. 
[Photo.-G. C. Glutton. 

of lii-\hrs, and the Great \Yatcr Boatman 
of England feeds upon tadpolcH, fi:.:;h and 
ft·og~. 'fhere m·(> no data yet aYaHable 
with regard to t he pl·<·~enre or abRcnce 
of this babit in any of the Austrnlia11 
spec·ies. Th e <·omlllonPst ~peeies in ~ cw 
South \Vale~ <ll"C l'orocori:rn eurynome 
and . IN·tocorisa, tnwcatipala. 

'rhes(' bugs Rtridulntc while under 
wntt>1·, the sound being- produced by the 
tars;ll comb l>t•ing mo,·ed 1·apiclly acroHs 
an are<1 HtuddL•d with p<'g-1-' situated at t he 
base of the oppo:sitc fennu-. The eggs a1·e 
''peg-top" ·haped, and are deposited in the 
thic:ke1· stem· of water vlants. The egg:-; 
of a :Mexican spedes are collected by the 
natiYe ftom bnndh~~ of l'eeds placed iu 
the wate1· fot· this vui·pose, ptessed jnto 
cakes and sold in t lw matkets as food. 

Auothe1· group of aquatic bugs are the 
Back-swimmers ( ~otonectidre) , which 

ferd upon rn oHqnil o lat·v:l' :111d oll11·,. !ol fll;dl 
:l(]Uatie <Tt>altli"PN. ri,IH·.V IJ ~1 \'(• \\'(llldf•t·ful 
ad::tptHt ionH to fit 1hP111 for llu·ir· <IIJIIrttic: 
life, the hind h-'g'H h(•i ng JH>rfc·cl fr·illKC·fl 
oars, while the body h as t lw (H'l'fc•f·t lin('k 
of a boaJ, 1lw bad~, w h iC'h iH hrlow n ~ 
the insect ~'Y i mH, lwing k <>P ird. 

'f'he eggs Ht·r inHert<·d in1 o pb1nt ~h .. rns 
and leaves in holps dl"ilh~d b_y the ovi­
po:-dtoi·, u~ually i11 ~tL·ms of nu•dinm thick. 
uess. Buitlw res ber_(Jrot11'i i~ fonnd in 
eastPI·n A n stl·a lia, aud i8 1·eported to han~ 
destroyNl fish. 

In 18±7 t h e mj g1·ation of au enormous 
s warm of a N ot·th Atneric-au s pecies was 
observed by Sir Geot·gr Rimpson, who 
states tll;lt t he bng:-; w t>1·v sudden ly in· 
capaeitated t hrough en countPring a 
f t·epziJJg str·atnm of air, and fell to the 
gTonud jn co11ntless numbet·~ covrring a 
spac·e of ~5 to 30 miles in length aud of 

.\. t:>' lli c ul Water noatm:ua (Arctocoris:a 
trunc :t ti ll:t In). 

[ Afte?· H. M. Hale. 

nnknow11 width. 
m a gn i tn dr ha n' 
.:-\ nstralia. 

X o sw<H·m~ of 
been l"<.•c-ord ed 

The f.;O-c-nlle·d \Va te1· Sc-m·pious ot· '·'r oe· 
l>it(:'1·s" m·e al so bugs. and are n snHllr to 
be fonnd ct·awling abou t oYer the m nd or 
we<."ds, with thei1· 1·aptorial forelC'p:~ :lh,·n~·s 
t·eady fot· t he capttn·e of an)' lnddt'SS 
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A t:qlienl "'roe-Biter" (R:naatr:t 
:tul'<tr:t liens is) . 

[Photo.- G . C. Clntton. 

{Tea tu re \Yith in their reach. Th('y bear 
a rE>markable ~npediC'ial resemblance to 
t he-' tet-restria l Prnying l\iantids. They 
at·e sluggish in their habits and moYe 
littl e unless cli sttll'bed although t hey ar<> 
sti-ong flyers. an d maln.l long flights horn 
pond to pond. "\Ya tf>t· Rcorpion s at·e 
equipped with a long slender respir atory 
t nhe, by m e> a ns of which t lw;v obtain their 
air supply fl·om thP ~mrfaee>. They are 
(·<1pahle of desh·oying taclpolPs, f1·ogs and 
tisl1. Little is k11own n bout t he ha bits ana 
lifl' historiPs of t h e Australian species : 
t lw eggs .:n·e belif'\'f'd to be embedded in 
t lw stems of a CJ llatit vegetation. Threr 
species a1·p found in eastern Austl·alia, 
!Ja,ccot'1'c1Jhf.'i tri.<di8, the broad, leaf-like 
form, aud the s l<.•JH1er spec·iPs, Ranat,ra 
cwstra,lkn8is f l ncl R. fU'if01'111 is. 

Another acrn <tti<.: lm~ whith is " ·ot·thy 
of mention i~ S pllwrodemc£ rustic'um) on 
H('c·ount of the curi ous hab it of i.he fema le 
forduly affixing h e1· egg:-; upon t he back of 
the unwil l ing Jnal<-·-the "Now, JameR, 

yon go and 'vll et> l ilte pen unbnlat ol"' jdca, 
as it we1·e. F ema les haYe lwen ~ecn 
struggling for hours to impo~e their will 
upon t he males. 

Bugs of t he genera H c~l oba,t e:s and 
Gcrr·i.s run rapidly oYer tlw ~nrface of t he 
water, supported by t he surface film , and 
members of the first-named genus have 
been captured far out at sea. In the 
Pacific Ocean their eggs ha ,.e been found 
a t tach ed to ftoat1ng fpather s of sea birds. 
H aloba,t cs w h·itel eggei may be found upon 
tidal rivers jn t he Yieinity of Sydney. 

A '·'Vnter Scon•io n " (L:weutre J•he~ 
trist is) . 

[Photo.-G. C. Chttton. 

WATER D J<:E'J:LE~ . 

F mniJia1· creatu1·<:'s in almost any pond 
<-u·e the water he(•tle~. 'l'll ese hHYe not 
(·omplet('ly conquered the nq natie element, 
~i nee they ha v<.' to eou \'<"Y with t lwm, when 
~mlnnerging, a supply of air ~mffi<:ient ~o 
h1 st them for some conside t·ablc' t ime. Tins 
is effeetPd bv ~en•t·nl nwthocls, n ~ l>y fil l· 
i 1w the ea vitv nndet· t ht• pl -dt·n witb <lll' 

b ·' • 
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A "\Vnte r S tricle r (Gerris n us trnJis ) 
whi c h glide~ over t h e surf;u•e s o f 
pon d s nnd str e :nn s. Some of i t s 
relath·e~ lun 'e b e e n c:tpt ure •l far out 

nt s Nt. (En larg·ed. ) 
[Photo.-G. 0. Olutton. 

01· by entangling a ir bubbleR jn the body 
ha ir s. 

On t he surface of t he water one 
encounte1·s the Gyl'inids, which swim in 
swarms, ·whirling· OYer the " 'ater in 
e1·ratic da nces. Gyr inids are curious 
flattened beet les, which when submerged, 
<:3l'l'Y a . upply of air upon the close felt­
ing of hair on the lower surface of the 
body, and f1·eqnen tly a bubble of air 
attached t o the extl·emit y of the body, 
wh ic-h glist ens like sil rer under the water. 
The eye is 1·cnuu·kable in being divided 
into two distinct sect ions, one of which 
is evidently for vision above tbe sur face 
of the water , the othe1· below. The larvre 
of Gyrinws eat ry a ser ies of fringed gills, 
one pair upon each of t he eight foremost 
abdominal segmeuts, and the t ermina l one 
t wo pail-s. Thei r food con. 'i. ·ts of small 
aquat1 c animals and, failing these, the 
tender pa1·ts of submer ged plants. Th e1·e 
is also evidence of a tast e for fi sh egg~. 
' Vhen f ull grown the larva pupates in a 
cocoon at tached t o wa t er weeds. The two 
common species in eastern Austr alia are 
JlfaC'J'ogyrus oblungus and 1Jl. :striolat~u.'J . 

The la1·ge oli ,-e-green beet le with t ll e 
yellow bonle1· to the e1ytra i s H 011UEdytes 
scut ellari:s : it is carnivorous in both the 
larral and adult stages. The eggs ar e 
deposited in c;lvit1es cut in the stems of 
aquatic plants by tb.e female, who uses her 
stout ovipositor for t he p urpose ; eggs 

--
dropped ai I'<UHlo m i n t lw w;.d<'J' ~owldom 
develop. 

The larva of JJ owcrd.IJt es NO t.~Jtf.>tfrwi!i, 
populal'Jy kno·wn aR the " W a i e1· Tig<'l'", 
is undoubtedly a vt>r ih 1ble tigPr o f tlw 
uuder-wt~ ter world , for it 'vHl seize and 
devour wa 1e1· animals m an y t im eH its ow·n 
~Size, ha nging on like a miniatu r e bull dog 
while su cking t heir blood t h rough its long 
sickle-shaped jaws, wh ich a1·e pie1·ced 
with a tine channel , fro1n the poin t to t he 
mouth, t lnough which t he blood is su cked 
while fil·mly embedded in the body of th e 
victim. The la r va breathes by m eans of 
a respil·atory t ube in t he term inal abdom­
iHal segments, hanging t a il upwards in 
the process. Almost a ll aquat ic anim als, 
snaHs, worms, insect8, tadpoles and fi sh, 
are devoured by these insatiable beetle 
la1·Yre. W hen fully developed , the l a rvro 
pupate in a clay cell in t h e bank of the 

S tthrerotlc u aa r ust i c una, n bug 
n ·id e l y (li!Stributc41 in e a ste rn 
A.u strnlia. 'l' h t- i llu stra t ion 
!Sho ,,·s a •nnl e u ruua ' v h ose 
bu c k t h e f t•tn a l to laas •l t• Jtu s ite •l 
:1 n u mber o t: e~·,.:.·s. (En l a r g ed. ) 

[ P h oto.-G. C. Cl1,t ton,. 

pond. 'rlle adult l>et->tle is wholly C<Hnhor ­
ous, and lives u pon IDlH.:h t he same food 
as t he Ja l'va. 

In the male be<:'tle the fil'st p~1ir of l rg~ 
is provided with a J ·enHn · k~thl<' elm~tc r of 
suck:(}l'S wldcll are be] j(->n~d io a~si~r the 
nu:tJe iu 1·etaining hi s h o ld npon 1 ht' Jenwl(' 
dur ing coud s T1 ip. So t<•11 c1 ('i o 11 ~ is f ht' grip 
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in a <·apHnl <· or 
coeoon attacl1('(l to 
the We('ClH: it lH 
consti·uci<·d with 
a projecting tail 
or mast, w·h ich is 
produced above 
the sm·face of the 
water, and appears 
to serve ihe pU1·­
pose of admii ting 
air to t lw eggs. 

FLl ":s. 
Our twxt p;1·oup 

is that of the 
Diptera or Fl ies. 
many ('Xamples of 
whic h haYe 

l i' r o n1 l e f t t o r ig ltt : 'l'h e Grt"a t W a ter llee-tl e (Hyd roohilus JatiJ)Uli•n~), 
l:U'geli' t of o u r nqunti c bet"tl cs. H .o nui!d y t es s<•n t{'ll:lris, ,,·h ose l a r v a i s 
wt•~l k n o n ·n as the " "\-Va ter Tiger ". T w o G~'ri n icls, ~lacrogyrus 
s trto l a tus :uul :u. o b loug u s . L on·e r fig u re i s t l t:lt of t h e connno n but 

a d o p t e d t h t' 

aqnatic life. not­
a b 1 y t h e m o s­
qui toes ( CuliC'ich:e) . li t tle k nown E r e tt•s aus t r nlis. 

of t hese HtH:ker~ that female beet les haYe 
been secured w ith the ch1Rtt>r ('Ups of the 
male~ still aclli()ring to t he thorax. 

The supply of a i t· is ee:u·1·ied in the 
<.:aYity n11de1· the elytra or w in g covets 
wlwte tlw spil-acles are pht<.:ed, instead of 
along t lw sid(\s in t he pos ition 11ormal in 
be<'tles; n~newal is effeeted by rn i sin~ 
tlw extremity of tlw body aboH~ the stu­
fa<'e of t lw watPr and 1·aising the tips of 
thl' el)·tl·<t. 

.A !:illlH 11 sp(\ci<:>s, Eretcs aw.;tral iN ) is 
·widely distdlmted tln·onghout Australia: 
it is a l;-;o earnivoroHs a11d attack:-; 
C1·Ntttn·t>l'\ hu·gct than it~(.\ If, but littl e is 
known l'<'g;c-ud ing lt!-1 lif<:> h hrtm·y. 

'l'he gr< .. at ' Vate r Be<:>t le (1 fydrophilto; 
I at i]Ja 7 JHU.; ) is t lw l<ngcst of our aquatic 
b <>Ptlt->H, u nd is a <hnk ol h·e-gt·eeH tolou1·. 
Tlw l<ll'nl is Ye1·~~ s imila t· in nppe<n·an('C 
to the " \Vatet T iger", but h ea\'it' t in 
build. It is t<uniYot·oul'\. lJut n~ually eon­
tpnts jtf.;elf with sm<tll et· animal s t hnu the 
other S}lPCh 'H. rr lll' adult bt>ctle is Oil l y 
p:ntly <·arnivot·on s nnd has a prcf<••·eH<.:C 
fm· V('J.!:P1:thl<> food. 'J'he <'gg~-; ~u·e drposi it><l 

[Photo.-G. C. CluttOR. 
~Iosqu i toes, both 

i n their larval, or 
\n·iggler, and aclult stages ar<' too wel1 
known to I·equi1·e m u ch descr iption . 
)losquito hu-Yct' and pnpm form an im­
pm·tant food f<n· 1ish <Old otlwt aqnati<' 
anhnals. Respi t ation is pffectNl by mean!-i 
of an nnal 1·<:>. piratory tub<:>, whi<'h is 
ln·onght hl con tact with the ai r tht ough 
th(\ sul'fa('e fi ] m . In the pup re t he respira­
tOl·y ol'i1ices n1·e in thr form of two 
<'1H'Yed t ubes p1at·cd upon the thorax 
b<'hind the hend. This method of rPspira ­
tion ma kPfo) a \'ail a h le a n effeetiYe meanR 
of mosqu i to <·ontrol , for by pla<:in~ <1 thin 
film of oil 011 t lw ~tu·facc of the watet· 
<HT N3S t o tlw ai1· is p•·eYented and suf­
foention J·a piclly ensnPs. One species, 
'l'a•Hiorhy,,duts) ha s a l1·pady beeu men­
tioned in con nect ion with its h abit of 
sec nt·ing ail- f'rom the si ems of plants. It 
may be of in tPt·pst to note t hat i1 is tbe 
ft•male m osquito <tlmw which bites, thr 
IIH11e lwil1g iu <·npnble of taking othet• than 
h on t•y and plant juices as uourishm cn t. 
)lof-lq ni1oes at·e of the gt·<•atest impor t<liH't' 
m edicallY as ,·ectors of dise<l S<', and Olll' 
lll'Pd o n.ly m en t ion t he eaJ· t·yi ng o f fi 1-
<lt'iasis hy (V·r.d em) mahuia l.>y .1·uop71 ele:s. 
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,111 cl .Yellow fe,·er and dengnf' by A edes 
(8fcgomyia) jasc·ia,ta. 
Tl~e eggs of mosquitoes are de1~o~ited 

11 pon t he surface. of ~he wa~e1·; 111 t he 
c:ase of Cnlicines 1n rafts, wht<.:h ar~ 11011-
wettable, non-sinkable, and nou-tapsizable. 
~rhe Iarn.e emerge from the lower end of 
the egg and immediately find them~elYes 
in the water. The egg!-> of .liiOJJlt cle~ and 
~1Pdfs :-u·e scattered on the ~:nu·fae<) of t he 
water. f1·equently forming patterns as the 
result of surface tension. In some specks 
the eggs are equipped with floats . 

Inserts f r equently mistaken for mo~­
q nitoe~ by the laymen are the C'hiro­
nomids or "lVIidges"; these inseds bear 
a re~emhlance to their relati·res tlw 
mo~qnitoes, but for rough and ready 
determinatjon it may be said that a mos­
quito eleYates the hind pa jr of legs while 
1·estiug, while a Chironomid raises the 
front pair. The larn-e have been suspected 
of cansiug t he death of fish. bu t they car1 
be completely exonerated, for they are 
entirely vegetable feeders, liYing among 
the decaying Yegetation at the bott01n of 
pond~ <llld watet containers, \Yhere t hey 
con~trnct slight cases of Yegetable matter 
in wh ich they shelter. "\Vhile in the case, 
the latTa maintains a constant undula­
toty moYement, which SE'l'Yes to cau se a 
cnrt·ent of water to flow through the case 
and oYer the gill s, ensuting a con!'>tant 
~nppb~ of aerated water. The lan""'OO are 
popularly known as 'bloodwonns" on 
aec:ount of their r ed colour, which is due 
to the ptese11ce of hremoglobi11, the red 
tolom·ing matter of mammalian blood, 
w h ich ha!'; a great affinity for oxygen. In 
t lw possession of the ha~moglobin th <: 
f'hil·ouomid hune are almost unique in 
the i n~ett \YOl'ld. 

The egg ma!->ses, when fil·~t deposited, 
art> c·oyered with gelatinous matter 
whith expands in the \Yatet. fcn·min()' ~ 
l
. b 

s uu y tt·ausparent sausage, in which the 
egg:-) are tll't·a nged in a sphal chain c·lose to 
thestu ·f<lce. The "-hol<> egg massisau<.:h<n·ed 
to the wn te1· weed 0 1· pond bank !)y 
mean~ of a slcnde1· tlnead, whi<:h tn·event's 
it from being carried <lway b;v t h e wRte1·. 
Tlw ge1Rtinous <:ovcdng set·ve~ to pt·otect 

-
tlw egp:s front <'11 ('111 i nH H 11d :q~a i 11!-il ~> xr·t'l-1· 
sin• ev<1pon1tion. 

In t lw 1·iC'e- ii<• l <l~ of 1llt· M lu·J·nmbiu
1
,, 

· · t ' t l ( l · "1 e ~ tngn wu ~n·ew-; 1e~:w ' lll'(Htomi(l~ ln·eef} 
1n n1st uumbet·H, a u d about ~llllSet I J1a 

. f ve ::.;een Immensf\ :-;wm·ms o t hem engaged i 
their nuptial dances, t h (•ir numbet~ $!~ 
great as to fo rm dark c:loucls above the 
surface of t h e water. These swatms are 
n ttr·acted by the Plect1·i<.: lights, and prove 
great nuisance~ in the houses, where tlwy 
are gPnerally thought to l>e mosquitoes· 
they a1·e, howeYei·, 1ucapa ble of bitin[T, 
1'he lfn~vre fonu a ver~· n tlnablc source ;f 
fish food . 

CADDIS-FLIES. 

The Caddis-fiies (Order Trichoptera) 
form a fa scinating gl'oup for study from 
t he habit of their larvro of constructing 
portable eases which they cover with 
sticks, ston es, shells and other uatural 
objects. The <.:asrs of some species bear a 
very close 1·esemblance to fresh-\\'ater 
snail shells . C'addis cases made of the 

LRr,·:a of :a D~·tiscicl beetle, 
Jlrobabh· }l(uuo:•cl ~· t('s l:a t itutlpus. 
llOt»nhtrb- krun,·n as tbt> '\Vn1t•r 

'l' i g"t'T, 
[Photo.- G. C. Glutton. 
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mort\ ~o l id m a I t>t·ia I:.; «:ll'P so h eavy that 
their oeeupatds ha\'(' g1·eat diffknlty iu 
lllOYing them about from place to plae<>. 
Tht> l<:UTre n l'e w ell p1·ovided with gills 
sit uated nlong th(• sides of t he abdomen, 
and the inst-'cts keep np n constan t undula­
tory motion io ensure a cun·ent of fresh 
water flowing ove1· the gills. The anterior 
end, which protrudes ft-om the case, beal'R 
sh·oug- sh' udct· l egs, :=~nd is h{~avily 
cl1itinized, in marked <:onha:.;t to t he soft, 
white, abdominal segm ents which are con­
cealed in t he case. The term in a 1 segment 
bears a pair of stont hooks 'Yhich cling 
to t he linjng of t h e ('a se a ncl l'ender the 
eviction of the insect a difficult matt er. 
The eggs of Caddis-fiies are deposited in 
rounded gelatinous masses, attached to 
s tones and other ~mbmerged objeets. 
vVhen larYally matu1·e, the inseet spins a 
gratin g of Ri1k on~1· t he end of t he case, 
wllich, while protec-ting H from enemie~. 
yet allows a free fl ow of water, and 
pupates. 

Larvre. pup::P, and more sparingly 
adults are gt·eat1y relished by fish. Tront 
especially devout· t h e larvre in large 
numbers, and these have been amon g the 
principal contents of trout stom ad1s I 
have examined. The fish swallow t lw m, 

cases and a ll, wi.th no apparent HymptomH 
of indigestion, although the practice is 
I·athet· like eating oyste1·s with the shells 
intact. 

TJ1e larvre of Caddis-fii es, exc€'pt i n one 
family, a r e vegetal'ia n. They ha ve, at 
times, caused considerable damage to ric€' 
CTOI1S on the Murrumbidgee irrigation 
areas. One family, the H ydropsychidre, 
at·e carnivorous, constructing nets 
bet ween stones and similar objects in 
r unning str eams, and preying upon a ny 
luekh'ss cr(:'a tu re which may be swept 
into t hem. The adult Caddis-flies are 
active four-winged insects, somewhat 
r esembling moths, with very long slender 
antennre. 

Tu closing, I would su ggest that anyone 
who keeps aquatic insects in captivity 
will be well a ddsed to keep the fullest 
notes on the h abits of his captives, for he 
will find that he J1 as ent er ed a most 
fascinating field, as det ailed observa­
tions and careful notes of the life his­
t ories a r e badly needed, for much r emains 
to be learnt concerning t he habits of even 
our commonest aquatic insects, and in 
some cases we know nothing at all of 
t hem . 

Biographical Notice of Dr. T. Storie Dixson 

THE late Dt·. Cl'homas Storie Dix~on , 
whosE' death took place on Df'cember 
9, wa~ OnC' of th<:> bN;t-known mt>di­

cal m en in Xew South Wale's, wh o took 
an acti \"e pa1·t in hospitnl c:.nd ambnl ance 
WOl'l\: and waR al!-;o 1n·ominent in scientific 
affaii·s. He.) had been <l T1·ustee of the 
Aushalimt iliu}o;eum s ine-(' 1898, was Presi­
dent of tlw Bom·d frorn 1918 to 19~:5. and 
ahntys d iRp1nyNl a kc·cn intC'J'C'st ill the 
nctjvit ies nnd adnHH.:ement of the 
ins1 ituti011. 

Ile waR t lw ~on of H ngh Dixson , 
fonn<lel' of tlw ii1·m of D ixson and Sons, 

tobnceo manufa ctn 1·er~;, and ~was born in 
185-J:. For some time he <1ttended the 
Rydney GI·:=tmmal' School. but, later, was 
e~lnea ted priYately by tlw R C'Y. Barz~lni 
Quaif<'; he m atl'ieulated at the Unn·er­
~i t:v of Syrl nev befo1·r ren ehing hi~ 
si~tN•nth :rem·. A t t he ~lgE' of eip;htef'n he 
r nterrd on the study of mc•didne at thl' 
rnh·p]·sit;v of EclinL;u·gh, whC'l'e he C3lll(' 

Hnde1· t he influence of LiHtf'I', t he fatbC't' 
of <lntiseptit stu'gery, to whose ~taff hr 
" "<-lS attac·h rd for th1·ee sessions <1S cliili­
<:H 1 elct·k. liP int('nded to gl'adua te in 
~C'i (' llte as W<'ll aR medicine, but ill-health 
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JH'PYentt1 <1 hix atiaining ihis :lmhiii011, 
n lthough hP diRtinguished himxplf in t1w 
geology elass, which was then taught by 
J>I·ofesHOJ', n ftennnds Sir 4\.rcb ibald 
G<-'ikie. lie ~~·ad nated as :u.B. in 1877, 
aJHl :-;u hs<\<}lH'nt ly Htnd iPd spt'el<l 1 br·a nehes 
of nwdk<ll s<·Jen<..:e at Dn bl in, B<-'tlin and 
YiPnn;l. 

' Vales )lNlk<:tl Bocll'<l. nn of'fi('(• \\ hidl ftP 

lla<l liPid ~in<·c 1Hl9. 
JTe 1wver lost hiH inter<•Hi i 11 s<·i<' td i fie· 

mn tten;, and Wi1 s OJW o_f thP ol~<lP~t sm· 
vivin o· membe1·s of thP IJ11111Call R<H· Jr1y of 
~l'W ~Routh \Yal eH, whic-h lw joined .m 
1881: he HCrYNl fot· fifty y<>m·s on ttfi 
( 'ounc-il and was Pl·esidpnt fi'Olll 1 no:~ to 
1!)05. A~ n 'J'J·ustPe of the An Htralian 
:\1 nseu m Jw was always looking fm·w<nd. 
nncl was full of i deas ~for improvement in 
Jn<>thods o[ pl'PSPl'Yation and display, in 
whkh h1·H 11 <:h of m nRenm work he was 
abiP 1o make Ynluable sngg~Ktions basPd 
o11 eX]H'rknce gailwd in t1·nvel. abroad. 
HP wnH particn larly irnpt·essed w tth \~hat 
ht• ~nw in ~onw of t h r lar~e ... .\ nwrH·<Ul 
mus(>ums, 110tably the Anwrk<lll 1\luspum 
of :Xntnral Hi:tory, ~ew York, where .he 
nwt and discussed museum methods with 
l'tofex~ot· ... \. Bi.ckmo~·e. Dr .. ~i~ ·o_n wa~ 
lnrg;p]y J·espow-nbh"' for the unt JclhOll o . 
a le<"tnt·e tont·se at the )lnsenm: ftom 
xmall hegh1nings, t hese ~lnH<'\1111 led~1res 
haYe grown in popula1·iiy aucl now 1or~ 
an impol'iHnt hra11 ch of the .Museum H 

(' (lutc-11 io11al H<"tivities. He was a conf 
siste111 adYO<:Hte for t h e estHblishment ~t 
n thildren':-; roon1 at t he )ln s<-'11111 , <111<1 L 
is hoped that some day a ~mit<lhle roo.nl 
will be aYailable so that this highl y desn·~ 
ahle addition to 1he n sefn lneHs of th( 

On his J·Ptnrn to ydney he was 
appointNl ];Pctm·<lJ· in :\lHte1·ia )!Nli<:a 
and Tlwt·npentits in thC' newly P:tahli:he<l 
)ledica 1 Sth oo 1 of 8ydnPy 1,. ni\-pt·sit~·. 
Bring P,l'illlted two yeai·s' leaYe or abs<'lH.:<', 
hC' sJH1 Ut most of iha1 petiod nt tlw tPh' ­
bra ted Plunmn {'0 1 ogiC'al Ins1 i tu tP 0 r 
~i r;1 ssln11·g, wh e t·p he madr impo1·tc1n1 l'P­
se<ndws and isoln t<'d t h (> poisonous pti n ­
dpl<' of t1w tctsior oil lwan. Renlizing 
tlw llPt>d of a t(>xt-book of phal"IU<l<"ology 
for nsP in 1hitis h Hlld Amcrit<ln nllin•t·­

sitiP~. he 1J·aHHh1tN1 ."dnniPckht>ro·'s :-. 
J>llfti'IJtac·ologie wllith betame the J'E'Cog-
nized tt•xt -hook in English -!4]H'<1 king medi ­
C'<l l ~<:hool:-:. 

1 [e \\'<1!-; a ppoi n tP<l Yhdting Ph~·sitin n 
to tlH· ~yd11p~· 1 lospital in 18 8, and was 
la1Pr \'lPttPd to H Rimilar posit ion in con­
nPdioll with tlw lnf<lnts' llospital of tlw 
Bt•n rYolt•nt ~oc-it'(\' of :Xew SoutJ1 " alps, 
of wh i<-h hospitc-11 hr was the in itiatm·. 
It \\'Cll-i <:11 his sngg;Pst ion that thP Eyt•. 
Ent· and Tln·oat De}><ntnwnts werp P~tnb-
1 ishetl H t ilw Ryduey Uo~pital, and h e wa~ 
lnq2:Ply insh·umenta I in fot·mi ng tlw ~ rw 
~ontll \Yal p!-; Bt·:oulth of the B1· iti!:-;h Medi­
<·;11 Al'HOti<11ion. lie ahm acted a· llonot·­
<ll'Y ( 'on!4nlting Phy~idnn to t lw Lady 
E<lelinP Jlos}lital fot· Babies. 

JI\• took a Ye1·y 1iYe1y inte1·<'~t in 
ambnlanc·p w01·k. l'S}H'tially in <:omw<.:tion 
with the ~L .John _\.mbulaucP B1·igade of 
wh ieh lw was <'hit'f ( 'ommi ~~ion<>t· t'o1· 
4\n:-;tJ·alia: in t·etognition of his g1·t><ll 
HPl'Yit·P~ lw wa~ madP a Knight of lh·ate 
of t lw Ordl'l' of St .. ) ohn of J el'U!-;<l l em i u 
England, a 1'<11'<' and to,·eted distinction. 

)ln~<·nm may be made. D 
.J nst hPfo;·<> hi · la m entr<l dPnth r. 
· .r ·1 ntln -Jhxsoll }H'CSPllt ed to the ).J.UH<' Ulll £ • 

<lhl<' ~e1·i (>s of laniPl'll slides, ;HHl nlso ~ 1 5 

· fi · i Iltt•ttt w1th 
llHt l 'OSCOpe, n VCl')~ ll(' lllS ;l'll . . ' .. rr:f· 
n l<no·e nnmbPr of accessortl'~ I m t .l • 
. eo • • • · (''11 1·e-
111g ont HpetJnl wm·k 111 mteros<·OJH ~. m e 
SPel l'{' h. 'l'h eHP \'<11tH\ b)C' and YCl',\' wel< O 
'f f 1 . 1<\"'il'(' 1hat o·L ts weJ·P tht> ont<.:cnne o 11 s < ,..., :-. . ·1 t 0'() 

ilw s lid t>s a11d the mic·l'Ostope 11~ 1 g 1 

1 
be 

1o som e institution wlw1·e 1hey "onl< 
of llSt'. 

1)1•• ])' ,, ••. ,!-' .·1 111<111 of widl' 
. J XS()ll . h-. 1 ]<>}ill·)l ted 

~rhe snd lot of nrt1ictcd <:bild1·pn made 
a ~rt>at app<•al to lh. Dixson , ctnd he 
lw<"a nw llono1·;u·y • \ ul'is l and Oculist to 
the 1 nstit ntiou for tht> Deaf, Dnml) and 
tile Blind, of which he wag fo1· .·om<' ye;u·s 
Pn.>HidPn1. -·H the time of his dl'ath J1e 
W<ls al~o PH•sideHt ot the .Xew Sonth 

syml)Hthw:-; n11d m te1·csts, w 10 < L ;-. •• _ 

. 1 . . 1 . to eh<lllt 
111 1'<'11<. t>t·Jno· llllHi 1nte< sernce . 

M • • • . 1 \(.) I t'd .l 
nlllt· and ot ht1 l' tll H1 11 ui LOllS. r 

1
, •• 

fnll nnd wse[nl lil'P. nnl-4e llh.dtl y de,·o . 11 1~ 
hi:-; t<tiPnts <11H1 tl·ainin~ to ;tlll' \'

1
t!l .1 

t I · ·or (I ' hnmnn :-;nllPt·ing ;lntl lll <tkt• n ~ " 
llnppit>t· phH·(• fm· tlw <t l'flidl'<l. 

( ' .. \ . 
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The Maternal Instinct In Insects 
B x KErt'H C. lVlcKEowN. 

A UO~G the higher animals t he 
maternal instinct is highly de­
veloped; the mammals suckle, 

care for, and guard their young from 
enemies nntil tht=>y ;u·e '"ell g1·own and 
c·apa blc of fending for themselYes. In 
thP <:ase of t he birds, t h e eggs <:u·e brooded 
and the young fed by the parents, 
although t here are a few curiou s ex­
ceptions, as in the case of the cu ck oos, 
wh ich foist t heir eggs upou ~ome unsus­
pecting foster-parent, and t he )found­
bnildPl·s, wbich employ a heap of decay­
ing vegetable matter ax an incubator to 
t·elieve them of their family tie !'l, t he 
yonng birds being able t o run and feed 
themselves immediately upon hatching. 

\Yhen we come t o consider the insects, 
we find t hat paren tal care of t he young i~ 
ran•; in fact , the motbPr is casual and her 
re~ponsibility ends wlwn her eggs are de­
posited upon a suitable food-plant or 
other sit uation 'Nhe1·e th e food ix teadily 
actessible to the newl y hatched jn.·ects. 
In contra . t to tlte app<nf:>n t c.:al101.umess 
of the average i11s:;ect, H is ~tn111 ge to ftnd 
that cases of r eal mate1·n a1 care do exist. 

In the case of t he well-kn own Paper ­
nest \ V asp (PoListe.s 1;arictb.if is), the queen 
wasp, after ovel'wintering in some 
shelter ed position, emet·ge!:l fl-om lH•r 
shelter and constru ctf.; a ~mall nest con­
sisting of a few cells only, in whid1 she 
depmdts her eggs, and gnatds t hem until 
they hateh ; she thell devotes het· tilue to 
t he <.:apt ut·e of cateq)ilhus; t hese s Jw 
masticates and feeds to the young l<H'\'~" · 
VVhen these worker waHps ;ue fully 
dPH'loped the quecn's aC'tidties in thif' 
dit·ection cease, a nd th e cat·e of tbe young 
devolves upon the othet memhet·s of the 
community . V\Tith the mnd-wasps, of 
wh ich a typka I i nstanee is ~ ~eel iphro11 
lwt ·u,Jil) the slendet·-waiHtPd, black and 
yt' ll ow wal-;p that coushu c:ts its lal'ge clay 

nest on the 1·aft('rs and walls of outhouses, 
tlw ceJ1 s are stoeked with spieler s, fil'st 
stnng and paralysed in order to render 
them incapable of in juring the young 
\vasp larvcn. "\Vhen the cell is filled and 
an egg laid, t he wasp closes the cell with 
a 11 eart.hen plug, and leaves her off~p1·ing 
to t heh· own devices. 

The Carpenter Bee ( Lcs t~is bombyla11 s) 
of the gutss-tl'ees excavates a t unnel in 
the fl ower stem of t he Gl'ass-tree (Xantho'r­
rlt rea ), which is divided into cells, in 
e<l eh of which sh e pl aces a ball of "bee­
breH d," and depo .. lts an egg upon it. The 
latTa , wh en the food supplies is consumed, 
pupates in the cell. 

Colonies of ants, when fir st founded, 
n1·e cared for by the queen until the fit·st 
w01·ker ants are mature and take oYer 
the whole of the work of the n est, when 
th<• queen deYotecl ])erse]f whol ly to egg­
laying. 

The curious habH of a Sawfly (P crgct 
lcu.ci.<si ) was first recorded in t he Trans­
artions of t he Entonwlogicctl Soricty of 
London,) 1837, by R. H . Lewis, who 
obse1·Yed t he insects at Hobart, Tasman1a; 
:\Ir. \V. \Y. Froggatt has also written upon 
the habits of this insect, the larne of 
whi<.:h feed upon t h e leaves of th e B lood­
wood. In his paper, "The Pear and Cherry 
Slug (Briocampa timacina, Retz. ), gener­
Hlly knO\vn as Selan dl"ia cerCMs i , with 
Xotes on Aushalian Sawiiies" (A..gdcul­
tura,l Gazette of l'lew So~uth Wales 1901) , 
he says : "The female makes a doubl e sl it 
on t he upper sur·face of the leaf ge1wrally 
among t he y oung gl'owth, in which she 
inserts a double row of elongate Pgg!-:.. 
which) as t hey swen, form a r·egular 
blister, but t he most r emarkabl e fact in 
i ht• life history of this insect is the Ce:ll't) 

she takes afte1· lay ing her eggs. ~early 
<'lll jnsects after the eggs a r e laid lE>nYe 
them to their· fate. but Lewis' Sawfly n o1 
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only stan<ls gun rd on'r them until they 
ar~ hatched, but furtlwr looks after thP 
helples litt le grubH for . omc time after 
theT ba,·e commcnce<l fee<ling. She 
str~dd les the eggs wHh her wi ngs half 
opened, the tip of h<.'r <l bel omen turned. up. 
and with hN· jaws open, makes a slight 
buzzing sound if meddkd with : if you 
pick her u p. she ne,·er nttempts ~o ~Y· 
bu t er:~ wl::; back to her post, re nun din!-! 
one of an old hen pt·otPcting her chicks." 

Few of the hec~th)s make mo1·e t h an t he 
most cnsml l PI'O\' jsion for their yon ug. 
bnt both t lw mnl<'S nn d females of t h e 
Dun<r Be<'tleH ( Copriru-e), belonging to thc> 
gene~a Onthophagus and Bolboceras co~ 
opcrate i 11 storing up a ~upply of food fo1 
th<.'ir ,.·omw . 

• \m~ncr i'be in . cct~ belonging to the 
Order Orthoptern. t lw Earwigs . (For­
ficulidre) and. the ) l ole Cricket!'; 
(G 1·yllotalpa) arc noteworthy fo1: the e~r~ 
of their ~·onng, since t hey l>oth brood O\ et 
the egg:, and whrn the larYre hatch stand 
<rmnd OYPr t hem to proteet them from 
their c>nem iPs. ' Yhen disturbed, t h e 
i mmaturP in. ('<'1 H erowd under t h e body 
of t h t• motlwr, p ccph1g ont between he1· 
legR, and rC'mindiug onc ilTes.ishlbly of 
('h ick<'ns shPHPri ng undrr the wmgs of t he 
hen. 

'r h<' well-kuown Cotton Sta i ner Bug 
(Tef'focoris cliophthalmus) prov~d.cs a 
,,.OIH1Prful example of maternal sohc1hule, 
~dntP shp watclH'!-i m·Pr her eggs until all 
are hatched , and the ~·on ng bugs <H'<' 
eapal>le of fencli ng for themselYes. ~lr. 
F. P. Dodd has writtrn an interest ing 
accomtt in t hP Transactions of th e Ento­
mologi(·al .. torirty of London for 190-t in 
whic·h hp <l<•scr iht>H 1 he Cln·ious habits of 
this bug. Tie wri te~: ··Appa r ently thc 
mothl'J's D<' ' '<3 r 1Nl\'<' th cir <'ggs tempor­
a ril~7 ; ::my 1 hat I met with nnprotcctcd 

Scrernl toll<•<'tion~ of etlnwlog-ienl 
matet·in 1 wt>J'P l'<'<·ehNl during 1lw 
quart<•t. 'J i t·s. 0. C . Li!'\te r presentPd <l 

laq:.~C' nn mh<'r of ~-;peC'imcns from 
'Jft>lmwsic1 and l\J r. "\Ym. D ixson a . Pt· ies 
of Austl'nlian abol'iginal weapons Hnd 
irnplemPnts. ) l r·. L•.,. \ V. lUll JH'<'sentPd a 

wen' q u ite abandoned. It ix ab. 
solutel~· c·cr·tain that the 'broody' hng!{ 
r<>main food tesR for the whole of tlw 
period of thrN' weeks or mo1·e of 'sitting' 
they oc:up~. tlw ~am~ position a1way~, 
and nn·wu~ Inn.•stigahons ha,-e failed to 
•·c,·c>al nny punctu res in the twigs in front 
of t lwm. . . . As already stated, tht' 
poRition of thc> insect neYer alt<'r!-\ a!'; sht' 
standH above t he eggs-th e forel<'~~ art' 
dmq>Pd a bont the twig in front of t lwm 
the third pair holds it jnst beh ind, and th~ 
m iddle pair el asps them abou t t he c·et~tre 
~o t hat i h cy arc effectually sh iPldecl 
nhon•: t hey arc> phtced in rows all round 
thc twig. 

" fn approach ing a 'sitting' bug, or pu~h­
i ng any ohjN·t near her, from the sidt' 
f.i lH' i nd i n Pf-i her body towaTd~ tht: 
t hr eat<•n ing . quarter. or exhil>it.· much 
co11 c·ern if the hands, say, are held nea1• 

and mon•d n l>ont her: it is mo. t abHurd 
to wa1 ('h hf•r dcte1·mined efforL to shiQld 
t lw pn'<·ions Pggs; she . idles to the rirrht 
or l<~ft, <H; the casc may be to meet tlw 
~uppospd dn nger, but no menacinrr in 
f' r o n1 or· hch ind will ind nee her to m~Ye." 
....\s t hP <'ggR hatch , tbe mother backs }1!1 

iuC' h or !oiO H way from t he egg ma s and 
st nys 1 h <'J'l' long after the l a~t egg i~ 
ha tchNl, wh t> n s he departs, leadng tlH' 
!'\mH 11 bug~ to 1 ake ea re of themR<'lYe~. 

I t is C'll l'io nH to find theRe inRtanc<'s of 
matprunl ('Clre in a gronp o f animals, 
' ':h ich. on tl~ p w hole, appear. to be prac­
tJcall:Y deYOJd of what we eon~ider thP 
h ig-hrt· inst i ll ·ts. H~ from the hnman rirw· 
p oini. Althongh only n few of thC'S<' cnsp. 
<ll'P known io n~, H is possihl<' that when 
t hP li fp-historiPs of our nath·p inl:iC'ct: al'l' 

JlJ()l'(' fnlly kn own, further instancrs or 
th is <·:nP of ilwir :ronng hy iii~Prt:o; will hr 
d i S('()\'('l'l'd. 
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The Natural History of Rarotonga 
bld 

G.P.WHITLEY. 

Nuth·e~o~ Jt:n' e snrronndecl n s<•hool of U nicorn F iNh " 'ith n seine n et, and nrc 1Slle :arint.; t hem 
tnule r wntl•r for t h ei r frie ucls in the outrigg-er cunoes. 

[Photo.- G. P. Whitley . 

A XEC'KLACE of gem-like islands 
~;;weeps in a broad festoon oYer the 
bosom of the Paeific Ocean. Com­

mencing in tlw north-w0Rt with the 
M.ar ·hall Group, the curve passes thr·ough 
the Gilbert, Ellice Samoan, "ook, and 
other islands to the Low .Ar·chipelago. 
This r·egion of O<.:eania iR fol1o"·ed by a 
south-easterly over·sea ddft, the source of 
its distinct naiive fauna aud flora, and 
may be named the Garrettian Province, 
after the late An drew Gan·et t, an Ameri­
can naturalist who coll(lcted and pain1 eel 
the animals of the South SPas. 

Ignoring introduced mamJUals, birdH, 
insPct!-l, and plants, I was immediatt>ly 
stl'uck by the conspicuous absence from 
Rarotonga, one of the Cook Islands, of 
animals well known in trop ical Australja. 
This is not entir·ely due to iJw incessant 
~ea t·eh for food by the natives, for, in 
any ca~e, the rich fauna of t.be continental 
<U"<'a · of Australia, Sew Guinea, and the 
Ea!3t Indies deC't·cascs as the Solomons, 
Xcw JicbridPx, <IHd Fiji ( tlwnls(•hes con­
tinental) ;u·e p<-l~~ed, until in the pnrely 

oceanic· islands of the South Seas it has 
dwindled <.:onsiderably. 

MAl\11\lAL~. 

Because of this distance from tlte con­
tinental land masse.· , there are only one 
or two mammals whi<.:h may be regarded 
as truly Ra1·otongan . A species of l~"'lying 
Fox, kuown as nwk,i'l'ikiJ"'i, is sometimes 
seen among coconut hePs, but is r egarded 
as a pest and is shot for a reward of 
tlu·eepence a bead. u nfortunate1y, only 
one or· two were seen dul'ing my visH, and 
I ha,·e so far been unable to secure a 
specj men. This bat is Haid to have been 
intl·odueed from 1\llangaia, a neighbouring 
island, by tbe chief5> of old who appr("'<:i· 
ated its flesh, but it may migrate ft·om 
one island to another. The Pacific Rat 
(Rattu:s (~.x·ula11t8) wa::; almost ext<•rmin­
ated by cats, introduced by the missiou­
al"ies. At lVlangaia, but not at Rar·ot.ong<"~, 
this t·at was used as food. Anything 
edfbl<' is disposed of lu an astonishing!~· 
shot·t tjm<•, and when a whale tnmc in­
~hOI·e OJily <1 mile ft·om whe1·e I wa~ ~tHy-
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t·ai x, hni the eolhll H-\(' C>f 
t lw eop1·a trade rPtHl('t·Nl 
ad io n llllllt> tPHHcll'Y, Hlld 

the idea waH d t·op}wd. One 
1n i~~P~ i lw Hong;H of b i td~ 

••FiNhin~ J)rohibited bert>'' i s t h t> rn e!o'sagt> <·un,·e,·ed h~- t ltis 
wiud - tnttt•red <· a~onut lt·:• f t'N~t·h· cl b:'l· orde r Hf tht• k in g o n n 

t•:• i rn i n the lagoon . 

in tlw ti·opical jnngle yet 
i h e rt• a re said t o be some 
seyenteen sped('s of land 
hit·dH Ho far sparPd by 
ea tH. These include ~1 
litth• g;rPen pi.g;Pon (Ptili­
Hopus ra1·oton.r;ensis) and 
the Cook lslandR P ly­
('aich et· ( Raroto11gn climi.­
diat(f. ), whose Hcientifi c 
nnnws betray t lwir origin. 
T lw Lonp:-tailed Cnc·koo 
{ r ·rodyuami .· tnitensis) 
pHHH<.'H t hrou gh Rarotonp:a 

[ Pholo.-G. P. Whi tley. 

ing. i t W<1~ c-ut up and tHken H\Yay f or 
kai hdoJ·p I c·ould g:<.,t to it to take photo­
gt·a phs o t· mraSlU'l""mrnts, on ly some gory 
wn1 et· c-1 nd pieces of bi n hh<l t• t·emaining. 
\Yha l t•s \\'Pt·t• t ~:lught off HH l'Otonga O\'et· 
.a trnt n "Y ago, and t h<>y s till hl'ing thei t· 
eonfim•mpnt t::lses to t he eot·nJ t·eefs ther e. 
The dn gong does not occ· m· so fa r out in 
t he L'aci fie, lmt a :sea l t '?), r rg<nded by 
the un t iYPS ns Ratan him!·Wlf, wns Oll('t' 

1·epodPd ft·om Thiangaia by the R ev. Wyatt 
Gill. 

1 nil'odntl'Cl mammals a re Jpgi on : dogH, 
catH, hon;p~, ~hef;'p, tows, p igs, t·ats, nnd 
enm gui llP<l pig,.. T·hr hm·!-;p~ ;:H·e undc.>t·­
~ izNL ppt·haps tht·ou gh lack of hard fe<~<l, 
whihd tows <1 nd Rh eC'p di<• 
premn1 m·<>ly. The intro­
duction of 1·ab1J.its is 
w is<'l y pl'ohibited . 'l'o our 
]i !-;t of m;lmmals perhnps 
should Lw added the intt·o­
dnc.·t\cl whitP ma u and 
brown. 

BIRDS. 

eu route for :X ew Zt"'Hln nd, whet·e it bt('eds, 
n nd little snipe-likP birds are to he seen 
t·e~tiug in th0 ntea dows befo1·e t·esnm i11g 
t hc•ir migrations. Domestic fowls have 
gone wild and a t·p sometimes Hhot for 
Hpor t. Theit· utHl<.\t·H ized chickens are. 
('ndously enough, ea ll ed m oa .• t he :i\Iaori 
nan1e of a g in11t extinct :Xew ~Paland 
l>i rd. 

At RarotongH I sn w HO seagn 1 1 ~ , wide­
nwnkes, petrel ~, or Hlbatross<'s, but the 
B1·own Booby and Frigate Bird are 
known tbet·e. SP\'('l'H 1 'Vhite-tail e<l 'rropit 
Bitds wet·e set>n amongst the m onn tnim; 
bt\hind AY<u·ua, t lwir ~atin whih~ plumage 
t·p J jp,·ed by a hl n tk Htd pe t ln·ongh 1 hr 

'l'h ('l'P ate no S]>a n·ows 
at Hm·otonga. but t hC'i1· 
pla('e is taken iu tlw 
yj) I ages by the Indian 
illynn hs, imported to tO)>P 

with the large introdu<'ed 
wHsps. A plan wa .. afoot 
to h t· i n g kook<1lHU'l'<1~ 
from AnHtn1lia to kill the 

\ Y:dls of ro~·k h zn·t• h t•t• n h u i H i n t h t• l n~uun to t.-ntt n .. h. "hll'h . 
heccuu i n~ l u l'O C i n Ch t• ua n~t·. a.-,. lt·rc ""Crnnclc•cl .,, Clh• Cltlt· · 

ll'h,>tl\, (~ I' \1 11 tit 11 
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ni :~.t' in tlw 111oko a miniature of 
1 h P <headt>d <-roeodile. 

( 'OIUL f'RE . .\. 'IT RES. 

The tlnre frona n tort•h of CO(•onut JenYe)o; :attr:u.•t1'1 fl~· ing 
fish .. s :at niJ,:"ht. n ·h t•n they :are net-ted from t•nnoeN. 

[Sketch by G. P. Whitley. 

He:notonga is eompletely !-;lll'­
ronndt>d b:y a coral 1·eef, but at 
A ,-n rnn, t h e <·a pi tal, the 1·eef-n·e!o{t 
i ~ only ahont one hundred vardR 
f'1·om tlw lwacb, ~ntd the int~I·ven ­
in p; !'\)H1('e is almost filled with 
d<'<Hl c·cn·a 1 rotk, the amount of 
liv i ng t01·a l beillg small; evidentlv 
1 h ix ix a lmost H deceaHed 1·eef. If 
at )lichaelmas Cay, Queensland 
t h e bil'th of an island had be('I{ 
vhmn l hwd,1 t hi s .Avarna 1·eef 
sh<nn; Ren il e decay and Pven 
hnl'in l , f01·, <:1 little to the <.'aHt­
W<ll'd, the elevated shoreline bas 
('llCl'CHl('hed on th e old lagoon 

eY<'. T hP most <'hnnning biHl of all wax 
the litt1P \Yh it<.• 'l'e n1 ( L euca no us albus ) , 
whith ftntit>I·<•d lik<.' a wh ite butterfly 
aga i u~t t h e gn•en mountain sides or t h e 
bright l>hw Hky. 'rh is !-;peeie~ layH itx egg 
on t he Ul'Hll<'h of <l tl'ee, making no nesi. 

H J<.:PTJ IJ"J<J .'. 

The1·<' an• no snakes on Harotonga, not 
l><'<'<l ns<.~ Honw Pc-1dfic S<lint has follo,,·pd 
St. Pati·iek's pxample, hnt betHnse larg-E' 
stn'tcheH of oc·eH 11 h<n t heil· entrY. For 

" t he ~amP l'P<1Kon t hen' cUe a lso, appar-
ently, no nn.t]n' Ampld bia, though tlw 
Rat·otongan wcn·<l fm· f1·og. Rana, is. tnl'i­
ously cnongh. th<> smne c-ls the Latitt. 
Tur tles m·e Raid to be .-c·a t·ce, p1·efpn·ing 
th<> warme1· '"a i<.'t·s ftn·th t>l' not·fu. 

A little skil tk l ize;nd, talled moko) is 
common in t lw lms h and t·egaJ·ded a~ 
S<HTed . I one<' ~<l"' hutHheds of moko. 
t h eir foo1H1epH lik<"' the pnttet· of 1·ain as 
they HClllTied O\'PJ· n thick c~n·J)et of fa li Pil 
le:nes be1wa th a lH t·o'(.' B<nThwtonl a tn~e 

I"> h 

which l1 ad Jn·oba bly Kheltet·ed t h em du1·lng 
a stonn tlw night bPfOl't'. lt has lweu 
sugg;cst(~d 1hn t getkoH and other 1izan1!'t 
wc1·<~ intl·odn ced into t he Routh Rc>a 
l sJands by Cel ll O('S, w11 i 1st t il e lmin"'rsn 1 
I·es tw<·1 ac<·ord<"'<l t hem t h roughout Poly­
nc~ia ha s bepn lHH.'d to aq.!;tW nn lndi:u1 
od gi 11 fo1· t lw ~h1 o1· i :-;, w h o perhaps r ecog-

I . ' t w1·e m·el'lam by part of the ex-
<·<>llt>nt I·<>cHl w hieh ench·cles the island. 
llo\\'en'r, at Titikaveka, on the southern 
side of Harotonga the I·eef-c1·est is fat 
from t iH' Hhore and a deep lagoon intet­
\'PlW:-i, wlwrc coral gt·owth is luxuriant 
e:md br ill imrt. fi~h (.l~ swim <:lnd feed. There 
iH a <lifl't't'Pllt eeologic·al faeiC's eYe1·y fe'v 
d oz<'n y<u·d~ o u these 1·erfs, and months 
would lH' J•<)qu il·ed for thrh· sm·vry and 
~i ud.v. lie re, slimy <llg:~ coat t lw dra d 
<·o1·H I, ,,·hih-11 eo1·a 11in<'s and lithotbamujou 
s pt·en d i h e it· Htony eon?l'ing: the1·e, roral 
iH floul'ixhing jn a ll i ts beauty; elsewhere, 
bl'0\\'11 nn<l dt><Hl, it <·I·umbles and 1·ot.·. In 
Honw pH t·1 x of i be lagoon the1·e are 
en'n ft·eshwate1· :p1·ings, mtd all thesP 
ft>ntla·(•r-; infltH' n<·e the l iYes of the tornl 
('l'('<l t Ul'CS. 

Lnq.w hla <'k Rt><l < 'utumbers. ot· rori, 
feed 011 1lw HH tHl just H~ on the Bard er 
l{ppf ot· <1 t Lcn·d llowe I sland, aud even 
fln·t lwt· <lfielcl. 'rhe!'le, like the dozen otlwr 
KJH'<' iPs of holot htnians at Rarotonga, <H'<' 
of no <·om tli<'I·tict l \'e:1lne. 'rheil· allle!4, the 
Ill-it 11<> Ht.u·K, btOWJl c1nd blue Stal'fi.sh 
{Li11dda ), and ~ l ate Peu<:il Un·bius, Hre 
qu i i t> <·ommon, and the large1· Sea Eggs 
:n t• !-;('gt·<•gatt•d in tl1e h1goon as a food 
suppl y by t he natives. 

' T . ll·ecla lc and G. P. \Vhitle~·: AusTR. ~Ius. 
.:\l ACAZIN I~. ii, L926, p. 418. 



Tllg A U 'I' RA L LA N ~ I lf H I ·~ li .\ I .\I.\ fl \ ~ I \' 1 ·~ . .J '~. lt: 1'1 ••. t I ,,.,• 

( 'cwnnut s nnd l r n nhark 'l' rN·s (('a s nar inn) m akt• a s h n cl y app r o :u•h t o t ht• bc:l ( 'h , f r inA·t•c l h , . 
!oi {'lt' ' ·o l u. ' l' n urnt•f o r ti n , nncl (atHIC ' s - foot C o n,·n J,·u l u s . 

1 ' 1~111 ::-: .\.:-\1 1 F I S III~C; :\II':TllODS. 

Th<· t·P <ll't' <1 f('w ::-;m;lll f t·c>shwn tPt· ti~lH?s 
<lt H;n·otong<l anfl n SJH'd('s of eel wh icl1 
i::-; t·<·gn nlP<l a~ ill fpr iot· i 11 f1<1 YOn t· to :1 

:-;i udlar kin<l impot·tpcl from ~li 1im·o. 
<lnol h<•1· of t lw < 'ook I sla ncls . rr' lw m a l'im• 
lis hi's il t'<' lypi<-n l <·o1·rt I t'l'<' f fm·ms. JlH 11 y 
<ll'l' got·gpously <·olou t·l'cl. ol hPt·s ha \'P Ion ~ 
ling<•t·· lik<' fin ·ntys . whils t a :-;h·ipP <l 
~\Jt 'g<'<>ll Fish m· mouiui ( Rl10111botidr8 
trrwyll/ ()uil iR ,·pry l'IHlliiiOtl. T lw l<ngc>si 
Jislws lin• ontside tlw r·p('fs: t h P::-;(' <ll'P thP 
sh;IJ·ks. swonlfislt. hon iw, a ncl m a ntn 
l'<ty::-;. 'l'h<' smalll'st fislws ;tr·c• I i ttle gt'P<'Il 
8riolo. whith 111<1;\' sp<'tHl t iH'it· entirr lin•s 
in otH' r·o('k -pool. 'I'lw 1/0U ot· Htollcfhdt is 
( 'OllllllOJJ Cl lllOIIg'~t dt'Hcl ('Ol'Hl. <1 nd i:5 mndt 
d t·<•<~d<•d ht•<·nn~e of its \'P llonwns d01·sn l 
sp i r ~t•s. If a W<Hh~ t· tr·<><Hl on tlw:-:e. he is 
<l t·h·l' ll mad with p;tin <ltHl mny Pn,n cliP 
;',!-: <l t·(•snJt of th(~ poisOJl. f \\'<I S illfOl'lll l'fl 

[Copy1·ight nh o l o.-S . Jlopldus. 

1 h<l1 n 1nr t he enrt• <·on sist s of n pplyi n~ a 
po lllt1tP of t lw ma s hpd lll ) t \do·s. J pnn·~. 

~ 

H<'P<l s. <l11d otlwr pm·t !-; o f a cou ,·o l n tln:-; 
;tn<l n t r ee, k no wu rP~ lH.' <:tively as Polutl' 
(.If l' ITrm ia ll .lJIII JJlt (('ifolia) n tHl .J firo 
('1'/u •sw•sia }JOj Jitln ea) . 'l"'lds pou11i<-t) is 
<·hnng<•d <>ve1·y h<tlf hont· . 

.\11 sm·ts o f fi shing ll lt>th o<llo\ <11'(' in 
\ ' Og' ll <' amon w·rt t h<• nnt i n•!:-l, l> n l tiH' m o t·P 
fi n<'ly fhl\·o nt·pcl fish of Xew ZealntHl ;11'<' 

impo t·1t>d by t11 nny of tlw w hi te t·esi<l<'n ts. 
' l'h l' UIIIP or T ~ lli ('ot· n I•" i :·dl, w lti t'h <·O llll'S 

in sh o;tl s to fe.•pd in tlw hcn· l>otu· ;tt hi~h 
wal<•t·, is ta ngh1 hy b(l ing t>ndt·<·l<>d w ith 
<I :-w i 11 <' nt't nttl 011 I hy t w o c·n not's. :\ n I ives 
tlwn phu1gP int o lhP l'tl t· l ospd w;riPt', :t nd . 
JH' <• r·ing ilnon gh d i ,· ing goggh•s. ~ J H':tr· IIH' 
fi~ h < ·~ un d<• t· " .<li<•r·. l ht·owiJllr ih<•m \\11<'11 
<"<l ught. 1 o 11wit· f t· i <>rHl s i u t ht:-bo:t tlo\.' (HI l' ll 
<·or·;tl blod.-~ f:ll'( ' ~in 1 iln r· ly ::-::m·t·oHli<IPd. :tnd 
1 hP 11<1 t i n·~ lci~ur·t• l.\· l;okt• ;tmongst tltt' 
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<'ora I <'I'<' Vi <'P:-\ :lll d g1·o ttoR 
fnr li s h a u<l o<'l opn~, re­
maining mHlPr W<li-C'I' for 
Yt'l')' long pel'i ods. 

Basketwol'l~ h·nvs are 
me:1de to <:atch Rthools of 
at11rr, a fish likP thr 
Sychwy Y ellowtail. but 
whith Jws appa1·Pntly not 
YisitPd Harotonga for 
!:-;en'ral yee:Uf·c 

Yarions ldnd:;; of fish 
poisons are employed. The 
nnt of the utu o1· Ban·ing­
tonia tree iR sln·edded an~d 
ph1ted in thC' water. with 
the result th.-1t hu·ge fisl1es 
:ftee the scene, and all t he 
small ones;, ew~n the verv 
young, e:ue stupefied and 
le~rre theh cot·al slwlters 
to die nea1·by. 1'he foli<lge 

A_ cl•ar1n ing study of :1 Rnrotougau Jn:l i tlen , a mo<leru Orei:td 
in :1 tro1•iie setting. 

and ft·uit of a sbrnh ( Tephros-ia 
tJiscat oda) and a plant knO\\'ll as the 
Sew Guinea Root ( Cerbera manghcts ?) 
are also beaten with a stone and 
gh-e off a milky substancC' in the 
water with dradly 1·esults. Xaturallv 
these destJ·nctin~ 'practices han\ to b~ 
stopped at timrs to enable the lagoon to 
become 1·estoeked. Then tlw k ino· orders 

0 

a coconut palm leaf, tied up to imitate 
the !-;hape of a man, to be ere<:ted on the 
reef. ThiR- i!'! the raui ta,pu, the Raro­
tongan eqnh'ale-nt to onr notice-board: 
·'Fishing pl'ohil>ited here." 

Octopus ink i~ still used for fishing by 
some of the natives. Captain J. D. 
~ampbell informed me that the ink bag 
lR- ,-ery carefullv cooked fot· a Ion o· time 

~ 0 

and, by experts, is not polluted by the 
addition of any thickening sn l>stances. 
The resulting material is cai·I·ied in a 
tJarua shell with a leaf lid and suspended 
from the neck with a cord of sennet. A 
little drop of this specially cooked 
octopu!-; ink on a hook is an that is 
required to cat('h surgeon fishe~-;, mantwl, 
and others. 

. Flying fishes, n~aror-o, are caught at 
mght. beh1g netted fro111 canoes in which 
ouc man holds a :ftc.n·e of burn ing coconut 

[Copyright photo.- S . Ilo11kins. 

leaves to attract the fish. Fishes are also 
speared on the reef by torchlight. Ordin­
ary line-fishing is practised "·ith bent 
nails or imported hooks, which haYe re­
placed the old shell hooks, though these 
are still u sed for bonito fishing. A 
r emarkable elbo·wed 'vooden hook is sub­
merged into deep water offshore to cat<:h 
the oily paru and the barraconta.2 \Valls 
of stone are erected on the r eef to entrap 
fish as the tide ebbs. A bite on the back 
of the fish's "nE>ck" soon ends itR 
struggles. At Aitutaki, but not at Ra1·o­
tong-a, huge sharks are caught u.v nath·e 
divei·k, who place a noose over their tail~ 
as th e sharks lie on the bottom amongst 
the coral. 

SEA SHELLS. 

There is l'ather a poverty of sea sllells 
at Rarotonga, because mo1lu scs with large 
eggs, such as the Bailer Shell, have b.e~n 
unable to spread so far across thE' Pac1fic. 
Hnd the absence of mangrores, nipa palms, 
and other tl·ees of ti·opjcal shores is also 
rE'sponsible for a lack of tlleir as~oc-i­
ated ruolluscan faunas. The Rarotongm1 
sea shells Jhave evidently ol'iginated a~ 
floating eggs or swimming larnr bronght 
by the ocean dl'ift from the north-west. 

:: J. D. Campbe ll: Man kiucl. i. 19a2. p. 112. 
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It iR diffien l t, lwwever, to form :1 1 r·1w 
iclt>rl of tbr molln~ean population, ns t he 
1·N•fs c-ue dnily combed for food, H nd f-mch 
fol'ms ::1s <'lams (7Htua) and w lw lkr-; are 
pren•nted from growing to any sizP. 
Pcar·l Shells arr common in thr nortlwru 
Cook Islands, bn1 not <1t Rarotongr1, nnd 
the <·ommt>r<'inl T1·ocas and Tm·ho ar<' said 
to he nu<~. One of the bin1ln•s, known <lR 

kai (Asaphis taitcnsis), is e<:1tPn ::md t he 
slwlls used <lS scrapers nnd for othe1· lnu·­
po!-iPS. ~~little knobby wht>lk, mruzgeou_qeo 
( .llorula ). iR tegH r·ded HH n relish, te-ndi ng 
n1thPr Jik<' mustard. <'owl'it•s of mnn,Y 
lwaulifnJ kind.· <ll'e common and ar<> sold 
to tom·ists or 1.1sed as poker eh ips, wh i 1st 
bJ·o"·n-spof1rd Pencil Rhe1ls (Trr rbra 
JJJlU'IIlata) may be ('o11eded a:-; tlu•y t r·<-nd, 
half-hm·ird, orer 1he S<Ht <l. On 1he niggel'· 
he<1ds m· C'Hst up <·oral bl ocks m·c found 
limJwts aud rwritel-i. Toeroa W<ls the lHlme 

gi\'rn to a rnzot· ~hel l ( Pinna ), a shell 
qnit<• nnlikP tlle tohrroa of :\'p\\· Zealand, 
now f'amon~ a~ a h<1He for !iOUp. The hu·p;e 
F'r·og Sht'll, <:1 whelk called karikao 
(Bunm) , i!o; 11sed <cl~ a tl·umpet to amtonnc<> 
tlw <·oming of eat h ch-in'r of a horse and 
<·:n·t nlong the main 1·ond. Tlw ariri or 
Tm·han Hh t> ll (• 'encctu.~) is chosen <ls a 
honw by t lw l:ngt> land h<"rmit c1·ab. 

0JH' l'lwll. tlw twgakoa ( r rrmrtu s), 
looks mot·<· liken giant worm-tnl>e thn 11 a 
mol ht ioi('. rehe lll O ilth of its sl t(•ll tn be, 
('ii·<·ulat· HIHI t·azm·-Nlged, protrudes from 
tlw s urfatt' of thp t·eef, so thnt e,·en the 
h••tt h<•J·y solt•s of t lw natives are o fteu 
had ly tut by the!';<' c1·eatures. 

J'<' In gic ani mal s ~ll'e popuhu·l y Hn p­
JH>~Nl to lw J'<ll'<-' in Po lynpsian seas, yet I 
found se,·pral Yiolt•t 8naiL ( l anthiua) 
<111<1 a solitcu·y Portngne:e )lan-o'-wnr 
(J>hysa lia ) wnshcd ashm·P. 

l W<ls anxious to sec m·e, if possible. 
<lllY loric-a lt•s 01· ehiton.· on t h (• 1·eefs and 
mn nagt'd to find ~eYei·n I 'IH'<-imeuH of 
thl'8l' litth• eight-nlln~d sh (•lls, whic:h 
J>t·o,·ecl to belong to <l n<'w s}wde~ 

( Rhy.li.~i Op!a.t lc7zitleyi ) . lledley,3 quot ing 
Pen~t>. ~tatt'<l: "Th(~ ab!wn<·e of < 'hitou id<-e 
ft·olll P olynesia has ht't'll noticed by 

Of
:
1 FC. lledlev: A ustr. Jlus. Jlcm .. iii. 1899 (.\toll 

unafuti), p. 550. 

• J ·' ~. I fi. I !):,,~, 
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<lllf h O J'H <IH <I l '('lll<l t'ktthll• f':t<·t , ; tiHllltl(l" 

Hs ih<•v do i n IIH• Ntll'I'OtJJHiing 1,,.1,. .·,, 
111

g 
• ' • IC'!•<; 

t'HP<'<' I H lly 011 t IH• \\'('S t <·oas t of .~\ llH•J··. • 

n1 Anst l'al in HJI(l X<·w 'l.Pa lnncl." '<a, 

Sea IT <ll'<'s n n <1 o 1 he J' s ltr g-s HI'P <·<~ t rn In· 
the nat ives, l'Pg-aJ·<llt•ss of tlw pm·pl<• ·1u·: 

· 1 l t I · f' · tee sqn1r N OV<'J' w n · <-1<'<'H H 1Hl h and~-; I • • 11 
nil oih0r pi ~H'<'H bni Pol;vn(•.•ia the ·e 
ctnjnt<lls an~ l'('g'<11'dN1 w ith <:1 supei-. ·t itio~s 
ltoJTOJ'.. 'rh (' Het t·otong-nnR also eat the 
<'ggs of thpse s lngR and <ll'C pal'ticularlv 
fond of O('topns. · 

LA :\"H STTELLR. 

R::notonga is fm11ous f01· its land 
mollnses, of whi<:h thf>I·<> ;.n·e somP rxtra­
ordinni·y fo1·ms: tlw )Iau:mpial Rnail 
(Dibr>ra,) is a eonieal lHnd ~mail which 
lays i ts eggs in 1lw umbili c us, wlwt'<' the 
young ::1 r(~ earri<~d ~ Tlw u matodou has 
t•ows t)f saw-tc.::.eth witl1in the mouth of the 
shell; Tornatcllina is n dainty con0 of 
glass. Xatin~ g- iJ·ls }H·oc·n1·e little snail 
shell ~ of the genus H cl icilla.~ from 
J\Iangaia_ and, blC'aehing some to make 
<'ontnlshng p att<'rns. WPHH' them into 
ot·n?m~\nts alld g<u·land!'l . T lwse, like aU 
snall-lrke s iH•l ls, Hl'P enllt>el pupu. ~ ome 
('ot·kscTew ::-:;nails, common nnde1· ~tone . 
l>P long to fJ'<'Hhwntel' sp<>C'ies of 1)J('{r111 ia 
01· tlw apparently iuh·oduced Subuliua 
octona . ~h·. T . I1·Pdale, who has identified 
my slwll co11ectioll, info1·ms me also that 
a slug wh ieh wc-1s named JJimax raro· 
tonga 11 u:-; JH·o,·es to be an intl·oduced 
I•Jnrop('Hn SJ)('cies, A,(j'J·iolimax la• ~; is . 

CR USTACE.AXS . 

All so1·ts of <:rabs a1·e fonnd 011 t lw <·oral 
r·<•efs, <'spec.:inlly under stont->s. Carpi/ius 
h Hs blood-I'0d "tinge1·-m;u·k~" on it 
<·_arHJHH·e, t lw ~ox Ct·ab ( Calappa) looks 
~tke <-1 <·e:u'YNl lYOI·y box Hnd hul'ies itself 
111 S<_llld w lwn di~t\n·l>Pd, whilst lit tle 
hPt·nH1 (·t·ab~ inhnbit sh e ll s nnde1· uenrl~· 
t' \·e t·y Hton<>. Thet·c <-H·c 110 Hohbet Cra bs 
nt Ra~·ot~ngn, bn t 1he hn·g·p wH;a or Land 
li<"l'~llt Ct·ah scampet·s on1 ol oue's wa~' 
Ht mu·ht OJ· l'lll. ll"' 11 1 ~-> · .., H:' H \\' 11N 01' <llll<l (etll' 
~ard<' IIPI:s. "XeHl' th e edgp of th(• bc'<H'Ii 
ll \'es a h ttlP <'l'tl"'t 't<· 1 . .. ., c <:>an w 1 o~w 1 a rt~"t' <'Yt's 
·utd lonrr t '} · ~ ' 
' h Hl •· g i\'P it a l '(' lUHI'k<lUit' 
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:1 PIH'41J':llt<'t', wh ilHt it H VC'ry rapid lllO\'('­

llH'Ill H •·c'JHh'J' i t moHt d i fficn 11 to catch. 

Tn l h<' <l<'p1hH of 1hr eool jnugh"' inland, 
whPt·t• n w;tt t> J·fn 11 ch·ops into a t•odq· 
pool.li1tl<>fr·t>Hhwnt<>r Hhl'imps <.:I'awl alon'o· 
the hot1om nncl nil>h1<• the toes and leg~ 
of b<11hc•J·~. ...\nother kind, o f a beautiful 
g'llllllH' t<ll bltH' eo lom·, ereeps np the wet 
rotkl' m· Rwim!'\ against the cui-rent. As, 
in t lw damp mosR O\'PI"lu)ad, millipedes 
swm·uwd, quite a C'Olh•dio11 of a1·thropods 
eonld he madp without much tronblC'. 
'rhere iR <1 ~pt•<· i<'R of RcOI·pion at Raro­
tonga, nnd HP\'CJ·:·1l kinds of spiders, one, 
the katipo, 1·epni ed to bite, whHRt the 
tcntipedP lws nn evi l t•epntation for the 
~clme nnpleasnnt habit. 

1XSJ.JCT S. 

The in1rodn<'i ion of many plants into 
Rarotonga has not heen attended by so 
gr('at au i ne•·<•nse in the insect popula­
tion <ls might l)(' pxpected, as most of 
the many impo1't<1tions ha\·e ueen raised 
from Reed. X l'\"CI·tlwl~sR many i nsects 
han~ beconw ncdim .. ltiz~d nnd added to 
the 1n·olm bl y Rma 11 original iusect fauna, 
so tlu1t now 1 he t·<' is almost as much 
humming, bu zzin g , hoYel'ing, :flying, and 
creeping by 1lw snulit 1·oadsides of Raro­
tonga HH in a g lad<) of the New Forest or 
an open pil'ee of Rydnr y bush. Ants ;.u·e 

<·ommon and may have h<'Cll in I roflnc·c•d 
by driftiu~ debris, blown leaves. 01· tlw 
fligh1 of 1 hC'ir winged forms. ThC' (~op1·a 
Bug was nu·e during my Yi!=;it as no 
toprn had been tt·cated for some time, thP 
nwtkct h<wing lapsed through the popu­
lcnity of whale oil. Butterflies, moths, 
flies, lcafhoppe1·s, dragon-flies, bPes, aud 
g•·<~sRhoppei·H art: common. ScalP insects 
<H'P kPpt in c·he('k by Ohalcid wasps, but 
f1·n i i fty, 1:mpposed to have been accident­
(l ll y intl'oduced f1·om New Caledon ia , is 
t he worRt pest. A species of mealy hn~ 
a ttatks 1lw Pandan us treer.;. It has })('rn 
shded" that t h C' mantis or f e L a tom m on 
ppst on Rarotong<-l, but this i s appa1·ently 
Hn c> tToneons identification, based on the 
Btjck I uspl't ( Gra•ffea crouanii ) . A pt·om­
inl"' llt in sr<'t is t he Gallipot " rasp or 
IIot·Het, sHid to lwYe been int roduced into 
t lw islands f1·om Ronth A.me1·ica. C'ock­
I·oadH'~ al'e also eommon. especially at 
tlw hot1 om of ntensilf'i used by the <lis­
till en; of i 11 icit fruit-bee1·. I saw no 
mosqn i 1ot•s or other noxious insect s, 
though 1 h<' nbiquitou~ flea was sometjmes 
in eddPII <"l', whilst, as an unhappy ending 
to this m·tie1e, it may be reco1·dcd that 
the hnnp 011 o1u· bridge table one hot night 
wHs reHponsible for the premature death 
of imn1mrrabh' t iny "wogs". 

'g_ Belc h e r : Na1T. Voy. S tdph?w. ii , 1 43, p. 19. 

Reviews 
1:--:: E<'T B~-:TL\\. TOl ' R. By EYPlyn f'heesman, 

F.E.S., F.Z.R. ( PubJi shed by :\Iessr s . 
Philip, A lla n & Co., Ltd., L ondon ) . 
8vo., pp. vii +- 189, 1llustratcd · 193~. 
:Rn~U sh pl'ic·(,: 4~-;. ()d. net. 

ThiR delightfnl ljttle book, by an 
authm·eRs we]] known as a highly skill ed 
entomologist, Rhoulcl appea I to all who 
a1·e jnh•J·('ste<l in t h l' ways of insects. Its 
speda l mission is to g iv(' to tb(' lay 
w01·kc•J· 01· " man il1 tlw street" some ill ­
.. igh1 into in~eci. behaviour. ln the intl·o­
dnetion it is Hhown how t he oJd-time 
nat111·a I iN I H bclir\·cd in~wds to be iutelli-

gent, thoug h ]H"eRent-day entomologist ~ 
{'Onsicl<••· that the~e actions shonld bt~ 
ath·ilmtPd to ins tinct. 'rbe nine c·hrlpter !; 
whic·h follow :ue de\'Oted to: (1 ) 'rb(' 
Ant iqnit y of J n s<)Ci!:o;. ( 2 ) Simple ... \ ctions 
<ltHl 'l'lwir Odgin, (H) 'rhe Tyranny of 
T•·opjsm R, ( 4 ) F,anm·e of Instinct, 
(i'i) mHl (H ) lust iH cts; (7) Y:uiation of 
Tnsiin<'ii\·e H('havionr, (8) AwarPness of 
l i,<t ilm·c•, and Danger (9) Summat·y. An 
indpx <·omp1<"1eH t he 'vol'l.: . 

MiAH ClH•psman's activit ies as an ill~<'d 
eolle <-1 m· in t lw Pad fie and other JHl J·1 ~ 
of the wol'ld have been t h e means of bring--
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inO' her into ('Ontn('t with lllHliY iutcn•st­
·11 ~· forms of lmwd lif<>, <l tHl jn her book 
:h~ writes ent<•rtaillingly of tlw <ltuazing 
j11 :-;t intts :-;hown b~· many of the iused~ 
s iH' JHlS (' tH.:ou ntet·<.•(L 

" ' 11.\T lh:TTERPLY JS 'fHA'I''? .._\. (}( ' lJH: '1'0 

TH~<; Bt:TTJ<jHFLlEX OF .. \...r~TtULLL By 
G. A. \YatPrhonst>, D.Hc .. B.K, F.IG.~., 
F.R.Z.8. Illustnlte<l uy :Xt>\"lliP \Y. 
Cayley, F.R.Z.S. ( An~n~ <-111<1 HolH'l"t­
son, Sydnry, l !J;~~). 8\'0. , pp. 2H1. :~-1: 
ph11t>s. Prite : 1 ~s. Hd. 

\ 1wus <lnd Hol>el'ison Ltd.. ha~ now 
,·hli~lwd 1r1wt Butterfly is '!'hat! nni­

}~~t·m "·jth the c:olloquia11y titlNl l\ 'ltat 
Bird is 'l'liat ?, t be Jett<'l'pre:R uein~ hy 
DJ· G .• \. "~ate l"h o u st'. tlw tolollt·ed plctt<:>~ 
1 •• • 'lt· ~nyjlJp \Y. ('cnh'Y, and the lifP u' •' . -- \,..: .._ . 
h.i:-;todes in monoc:hrom~e hy )lixs .Phylli~ 
P. ( 'larkt> (Ur:-;. D. 8. ~orth). 'l'lus wot·k 
·50. one wltith should intcre .. ·t <111 .\.u ~­
~·r,tli<m llfltlll'<' lo~·e r~, fo1· it is w~-ith•n lry 
a11 autbol' who 1s famed _fot lu.~ k no\\·­
lrd~e of his !-lnbjett. ~t. 1s <l.('.xt.gned to 
proddr n ready.me<lll~ of 1dent tl.nng .l~llH­
tndiau huttedlte:. ami, at tlw HHille t u ne. 
to ~h·e ~nch infm·mn~~Oll ".11.; i~. <Jt pt:esent 
known H bout the 11ft" lw.;torlt's of tht• 
spt'<·jes. The anthot expt·ess<•s the hope 
t lwt 41t llese g;lirnpf-it>s of st t·angl' nnd 
wonderful li,·cs IDa~· bt> an ill t·t•ntin• tu 
ROUI<' to find ont details ur them at prt•seut 
uukllo\\·n". 'l'hcrc exists no popular work 
detlling extlm~in•ly with .\m;tl'aliall 
bnttertlit•s, ns the late 'Y. J. Hainbow'B 
Uuide to the Ntudy of . l ustmliau Butt rr­
fli es is ont or ptiltt, and '/'he nuttrrflie..., 

I n ~oYemlH;>r a part~· c·onsi!-lting; of 
1\le~~r!-i. H .. J. ( 'arh• t· (llon. Bntomolog; iKL 
.. \ustl"cllicln )lusenm ), Kcith ' . ~l<:KP0\\'11 
(Asf..;iHhlllt Entomolo~ist, AnH1ntl ia n 
MnHeurn), and J. Atmstrong made a col­
lecting trip to Ganawilla Station, 
l\lullalt•y and 1be :X<lnd~\\'ar Hnnge~, nea t· 
~Hrt·Hhti. ' rhe season unfortunatelY 
proYed to be later than usual, ;ltHl o\\'in'g 

of . l u8fralia hv :\ll'~~ ~·~. (~ .. \. \\' :tl<·t· 
hou~e <1.11<1 0. l ~y~ll, iH int<•ncl<·d fc>l" lh1• 
adnln<'ed wo J'I.~<· t · in Ptdom oloJ..!:.\' , ~o lhai 
then• t·rmn in!-5 on ly 111<' dtapl<•t· clf'\'Oic·d 
1o t h e L epidoptent in Ih·. J{. ,J. ' l 'ill,YHI'CJ '~ 
?'he> ]n.<;ec·f8 of / lustra/ia Wtd Xt·w 
Zealand. 'l'he m·dntl of t lw pt·<'~rnt \\'Ork 
i!-; 1-JH .. 'l"~fo t·p mo~t OpJ>Ol'hllH' . 'Ph c C'hnpt<'l' 
ou collecting :-;hou1d pt·o,·e o[ s<.'l'\.i('r to 
i he b<'gin net· fm·mil1p; a tollec t ion , ~ince 
it explain~ ho\Y and whet·e to collect, and 
how to ~rt and ca1·(• for the Bpccimens 
<·np1m·rd m· ht·cd. Any cl'itlc: ism that 
JUcly 1·eqnil·e to be IP\'elled ai !:-;0 n :efu1 
n \York mn !-:lt he of an extl·<'me nai nre, 
and pel'lw p~ one mHy bt• pardoned for 
wi~hing that i n a work already laYiHhl~~ 
illn:·;tJ·;-ltNl, t lw nu1sterly drawino·R bv 

• I:"' ' 

::\Iiss Chnke ( :)lt·s. X orth ) hn d bren J·e-
!H·odneed in to lour iw.;t Pad of m ono­
('hi·omC'. and that mo r·e of them had bPell 
inC'IudPd. Also in the matiPI' of ,·erml('Ulal· 
nan•P~, whith 1·;u·ely intC'rrst the sC'ien­
tific wol'i~P1·. bnt <:ll't' f•agC' t·ly seizr<l upon 
hy tlw n oY i<'(\ l-Wffi(' of 11w Yet·­

na cn bn·~ sp]p('t('d are simihn to t h ost> nsc:d 
fot· . \nstl'alian l>inls, ~o that ('Onfnsion 
may n :lsnl1. 'rhe selection of a1Jt n~r· 
natHlrns m· co mmon uame for our .. \.us­
tnll inn fauna is a problem ahnost impos­
sihlP of xolnt ion, Bince little attempt is 
m;Hh• by the ~\nstralian peoph' to study 
t h riJ· mn mma Is, l>hds and in!:WC'ts. and to 
Rn~g<•xt Hnmt·~ fo1· tllem such as we find 
in o ld c:onntl'ie~. \Ve eon gt·ntnlatt~ the 
m ttlwt·, ~utists. <1nd pnblixhei·R on the pub­
litniion of this well 1n·odnc:ed wol'l~. and 
('0tdiden1 1y rec·nut m<>nd it to a 11 i n tei'<'~ted 
ill t he hut terftipx of ~\.ustrnlia. 

A.l\1. 

to t he cold d ry weathe1· the Xnud('\\'<trs 
we1·c found to IJ<:> \' <' 1 '~' ha J'l'en of lif(\ cl 

ton<l itiou nndonuted lv cllw to thl' se;ls<>tL 
Good c:oll< .. ctionH were; howpn>r, lll<Hh' <1 t 
G<tnawilln, Unlgonp:. 'ramworth, 1ht' 
Hastings Range, t he ComiJoyne <lnd 
"\Yinp:h;.nn, inch1cliug ma1Pl'in 1 tll'\\" to. <JJ' 

pre,·iousl~· poor I~· rc}H'l'~l'tdt•<l in. I ht' 
~In !-i(\Ul11 c:o llection . 
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Some Aboriginal Beliefs and Customs 
BY A. \Y . Brcrc:'\F;LL. 

I " '. \ R OOI'It '.'1 Y;u·nwa on the Doom i, 
rwm· tlw ]H'PS('ut lJ <H·<l<.' t' town of 
) l 1lll$.dnd i. and in my youth I t<lllH' 

mtwh il; cont :1t1 w i th tlw bh1ck~ liYin g 
in thnt distl'ic(. rrJtey W('l'(' <l ln·<.tliCh Of 
th<• gT<'<lt Kmniln1·oi tdhP, which Olt<·P 
o<TIIpiNl <I l:11·g<' m·e<-1 of n od h<.•1·n X Pw 
South \Yal<)~ wps1 of tbe DiYiding Hang<' 
and n p ot·i iou of sontlwrn (lm'<>n ~la ncl. 
'rh<'Y w et·e <I hnpp~~ . lm~y. langhing 
pPojliP. not h;r any m e<:l n:-; dmlg'Pton~ ot· 

de c-t111 i hc•y went to I hp dm;t('t· of ~tars 
,,·hi ch W<' eaU thP l'lPinclP!';, hni whPt her 
tlwy <111 weni thet·t', m· only t he good, I 
JH'H~ l' l<•<ll'IH'd. 

Th ey had g t·<'at fa it h in their m('(lidne 
mpn. 011ee ol<l Cowbnil Bil1 y- whose 
bil·th ot· dH ss ttam<' was Kumbo, H man 
of sonw t·<'pllte ns <1 ~otcei'et·-h<lcl hPeH 
away fot· somP tinw. On hi!'; 1·rt\1 t·n ]w 

<?xplai1w<1 that he had <·omc honw iu his 
booTee ( whidwind). 'rh is waR told m<' 

Ahorh,:;int·~. u ~in~ h :uul-n t-t~. fishiu ~: in H "'''' aiU Jl . 

qnH JTPl!-<onw. 111 my ('lti Id hood 1 lt' <-11'11<'<1 
!!:onwthing of tll(•ir myths and (·lHd oms. 
<tlld or t lwil· ~k i ll ill tnt('king. fishin g. 
aud lnmtin J.!:. Biamai J)pah was tlw it· 
~.!,'!'PHI god an<l ('I'<'Htor, c.ut d l wn s told 
t hcti 1nn uy yt'<li'H ago lw , \dih 1wo wi\·es, 
(·Hnw to eal'lh a1 ('olhn·c•twln·i o n tlw 
B<tnvon RiYe1· , a11d thai, <-tf'il•r n'tn <tillill ~ 
with 1lw p<•oph• f01· smtw t imf•. lw 
it·<l \'P ll ('(l np thP lhu·won, t;lking his wi n's 
wit lt hint. T IH• blH<·ks be li<'\' Pcl th <l t aftc•t· 

[ Pho t o.- C:a pla in F l'<t ll l.: 1/ lo·lcy. 

by O lll' ]IOIISP hoy, w h o:-;(' l>i1·th ll:lllH' \\'<1 8 

llippi. bnt lw SPPm<'<l to be m ot·e <tlllii Hed 

than im]H'<'Hsed. I think th<l t Irippi . who 
lwcl ht>PII mw·h <1 mo 11gs t whit<' I>C'ople1 

h:td no l!,'l'<'H1 f<1iih in ( 'owb<lil BillY. 
' . 

In 1h<'ir· tl<ttm·nl l·dnic• ihe bl:l('ks l' <>nld 
<·onnt only 11p to ihn'<'- mor7, boo/or. and 
coololmr. Fot· four· m· any mnnlH'I' on•t· 
fom· 1lwy nse<l tlw \\'O I· ~l bood(( /rn·bu r. 
'l~lH'.Y t <>llld, lHJ W P \' (' 1'. l'<'J>I'N;e nt 11\llllb(' t ·s 

r~1pi<lly 0 11 th<•it· iinget·H. <llHl T ktww one 
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l<.,ent'«', or b:arrier. erected in c r eek N for t h e JHll'J~Ose o:f catcl1iJlA" :fish. Tlac fish :are e ither 
siJCarecl or c aught n s they mak e through the o t•e nings. 

[Aftcw Roth. 

ptu·e-blooded abo1·igine wbo L'Onld eonnt 
s1wep as well <-lS a ,ivhite man, but he 
had been amoBg whites and sheep sincE~ 

childhood. 
A ve1·y s tl'ict custom prPYH iled which 

fotbade a ID<:l.n to speak to, or eYen he 
seen in the compauy of, his mothei·-iu­
law. This often caused us inconvenience 
at the homestead, fo1· the1·e was al w<l:VS 
a gin (woman) in the kitchen and H house 
boy to do odd jobs about the place. After 
yat·ding the h01·ses the boy would go into 
th e ldtchc11 to get his breakfHst, which 
he took outside to eat, but if th e kitchen 
woman happen ed to be his mother-in-law, 
o1· posfdbl<:> mothe r-in-law, he was bound 
by custom not to go into h<:>t presence. 
This difficulty "·as ur-;ualJy overcome by 
letting a child tak<:> his food to llim. 

Ill'"NTIXG AND FISIII~G . 

Thch methods of hunting and fi shing 
we1·e most ingenious and interesting-. The 
emu ( dhinoan) being a shy bird, and its 
numbets kept down by the dingoes and 
the blacks themselves. could not be cap­
t ured without the exercise of consider ­
able cunning. A man would c:limb a tall 
tt·ee near t he ha<:k nsually followed by 
the emus wlwn going to and horn wnter. 
H e waR <:Umed with a lwary spear, m01·e 
t han twice as hea ry as the ordinary 
throwing spea1·. A bu nch of col01n·ed 
feathers w<-1~ sn~pended f1·om the tree, 
t·eaching nearly to the gt·ound. The rmn, 
a most inqnisitiYe bitd, would st~p aside 
to examine the b nnch of feathet·s, and 
thus place i t~elf at the me1·cy nf tlw h eavy 
spear· l' l·ashing down on it from ahove. 

'rhc1·e wet·e vadon ~ methods of t<l ('('h­
ing fish. vVben the l'ive1·S a11d ('l·eeks 
were low, a l>anier of npl'ight s ticks and 

bushes was erected at shallow CI'Os~ings 
where t h e ·water was about two feet deep, 
and fish would be tl'a.pped in lat·ge quan­
titjes. I f a big catch W<l-S desh·t'd they 
would be netted . Singl e fish wel'e caught 
by hand. Once I had occasion to risit 
the blacks to secu1·e the ser'>'ites of old 
Ki11g Dicky, our most reliable hacker, 
to follow up some sheep that h<Hl bren 
lost. At t l1at time the bl<l<'ks wel'e 
camped 11ear a large lagoon, which 
rm·ely, pe1·haps never, went dt·y, hut was 
then very l ow, no deeper pe1·bap!S than 
three feet. ""\~'hile I sat on rn;v hotse 
waiting for Dicky to g;et ready, two young 
men took a net i nto the water and thtew 
ou t on t lw bank e nough fish to feed tile 
\Yhole camp of a.bont for-ty pE.lople for a 
day. On anothet· occasion I was out all 
the mon1ing- with Dicky tracking sheep 
wh en we ca1ne to a muddy wntel'lwle in 
the gil-gil . W e did not lun·e much food 
with n s, •and Dicky said he would get a 
fi sh. lle went ctawling and feeling about 
ill the waterbol e. and before I had the 
billy boiled there was a splash and a 
SJ)ln tter, and Billy had a nice fish, euol~gh 
f(n· both of u s . 

To catch ducks t hey t hose a spot in a 
dty watei·con JI'Se b()tween t\YO lagoous <-lllcl 
e1·ected a net ac1·oss i t. The dnc·ks when 
dist111'lwd would fly from one lagoon to 
the other, and as t hey passed m·er tlw uet 
boomer<l.ngs were tln·own hi~h above 
them, making- a whistling· son11d l ike th<lt 
of an eagle. 'l'h h-; wonld cn us() the rlnCI\~ 
to RweJ"ve dowlnYat·ds to breonw Pll1<1nglrtl 
in t h fl n et. At niu·h 1 n l>t·it)·ht tit(' 'nl~ 
1
. 1'"1 I"' • 

1ghted, and dn<·k~-; ft y in o· m·erhl'il d . ntt::~-
t<-1 ldng- the fht:l ighi ro~· w~ (<·1·, wonltl ( ' OJ~H' 
to th: g:J·orm.<l, to hP ('<l phn·<•d lwl'ort> dts· 
<·ovpJ·m g then· mi ~ f ak('. 
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(:IL\~S ~~;fi}O ('AK IC. 

~\ kitHl ot' br<>n<l wn~ mndP from the 
::;red of the annual barlt'Y g i·H !-{K 

(kunuully). ln good ::wa~on ~ this g•·a~s 
gt·ew in almlldCUH'P on the phti11s HJI(l the 
~eed. which, nnlikl~ ou t· he:n·l<'y, ha~ no 
hu~k ot· ecn·, eonl<l be gnt hei·c'd in quan­
tity. 'l'o g1·ind tht' ~c~ed a gin wonlcl squat 
by n "grinding mHl". a flat stone about 
a foot or mot·t> act·oss, and hold a smnllet· 

"MAUIUAG I•l CUSTOMS. 

:U atTiHgc " 'as t·egulatNl by ee1·tain 
1·n Les of t·ela t i o nshi p ; if thesr w<'re ln·o krn 
1t·ouul<> might a risC', hut d i spntc·s of t hi s 
kind s<'ldom had sedou~ t•esult~, as the 
nnthorit,v of t h e old men was ~Pnera lly 
sufficiently s1t·onp: to settle the ;ugnmPui 
<llHl enforce th('> hl.w. One fight, howeYel·. 
thr n)l'inl t of a matrimonial tnngle. did 
h<l\'P n fatal 1·esult. A black strange to 

Grinclin~ mnnyerOQ seeds. "\V:tter i s stlrinkle(l on them " 'hilst 
,:;rinclinJ:;. :n u l a d;~rk l~:tste i s Jlrocluced, ''"hi e h i s :t<'('umnlated 
in the w ooden bo\\·J or 11irrha. ' l' his i s t• i t her t<:t ten :tt un (•e or 
conk e d in nsltt-s. 'rhe mill sto n e, JlllUidha, ma y h ll\' t> t"·u 
grcHn·es, nn e n t l':t<'h s idt• rnnnin~ fu11 lt• nv;th. \\'hi e h nre " ·orn 

the distr·id and known <1~ 
Poli<·t>man Billy, a~ he 
had HE'l' \'C'd in the polic<' 
fon·t>, beemne <'l ~hephetd 
on a neigh honl'ing st<1tion. 
Tle took m;; '"iCe a loc·a l 
''omnn kn own a~ Kittig;n, 
who~l' ela~s ot· h i l'ih name 
was ~I:ntlut. .. \ lo('al 
black known a~ Eli~n ·~ 
Tommy <·onsicleJ·P<l that he 
had a prior tl aim to 
Kittigar. and weut on''' to 
gl't ht>r. Afte1· he had <>X­
plained the sittn-ltion to 
Billy tlw latter mag­
na nimously s<1icl , ·•.All 
l'igll t. as she is :von•·s. 
takP h er... So l(ittigar 
went aW<lV with Eliz<l·~ 
Tommv. 1\ fte1· pt·ocee<liug 
fol' ,_; few mi les they 
cam<' to a f<'nce, n ud 

by tht' ruhbin J:: ston e . 
[ , l f t er H orne a nd Aiston. 

stone, fhli 011 otw sid<', i o both he:1nd~. 
Fl'om a bnl'l-: diRh (coo/am on) by he•· !-;idr 
shr wonl <l 1nkc-' a monthfnl of water, and 
a~ Rhr gl'onnd tlw ~eC'cl !-llw wonld Hqnirt 
souw wate1· on it , thus gl'inding the seed 
and lm(>ad i ng i t into clongh in one <>lH' J'a­
tion. Thr don~h. baked in hot m; he~. 
made quite' goo<l 1c-1Rt,v bt·ead c·<t lled dooeJ'l. 
Bef01·e long;, howl•ver, the 11<t1ive g•·•1 ss­
S<•(•d btea<l ~aYP ph1ce to tha 1 made hom 
white man's fiom·. 

) Jan:y kinds of' l'OOt~ \\'L'l'(' o·ntheH'cl fot• . ~ 

food, th<' mo:t important bei11g; coobiri. a 
yam as large aH <l potato, e:l JHl ;-t !:iBl<tller 
yam callc<l mUrnw . ~I<tny fntit !:l wt'J·e in 
u~t· b;r tlw blacks, su<'h as tlw uyiJJan. 
whi<-h is qni tc 1<lH1,v if one do<'H no1 llitr 
011 tlt<• v<•r·y ho l sc•rtl. ;tncl th<• uwJI ble, <1 

wi ld Ol'H IIg;<\ whidt S('l'\'eS bot h <lH food 
and d1·ink. 

'rommY said . ·'You sta-v here while T go 
hack ;llld kill that hlackfellow.'' \Yhen 
he eHnw bark to Bill~r nnd wanted t,o 
fight. the latte1· 1·efn sed. K;-tying. " I won 

1
: 

Hgh 1 yon now, yo11 ;-n·e ch·n nk. ('ome h<lC' ,; 
whell yon are solwr <lncl 1 will fight yon. 
But '1,-ommY was dC'termi nPd to ~ettle th~ 
q na t·J·(•l th~,n cllHl t]) el'{\ and the d ne 
rommC'nced. A white m <lll happen('(l to 

f'f · 'l'he be present and sa'"" the w hole a an. 
h'yo we1·e well matched, Billy n Hi nrd:' 
f'Pilow of about thil'ty, w ith ma11ners <lltd 

~peerh more like a wh it r man·~ tha n a 
black'~; B l iza ·s 'rommy, ngPcl <1 b~nt 
twen(v-f<Hll' a m01·e n<'t i,·e man w11h 

·' ' perfed liml>K and <:1C'1 ion. Both w<~l:<' 
wPll m·med, eacl1 haYing a large kntfe 
in ~tchlition to ill eir tt<lthe WC'<'l pon~. 
~\ftt> t · ~ome s pa1-ring Billy !:>tablwtl T01nmy 
in th<• clwl-;1, inflici in~ n St'\'Pr<\ wound. 
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A woman in mourni n~. \\'C:tring :t 
wid nw'l'i (':t JI . Jlcr hod~· il'i eo, ·ered " ·ith 
white JliJie<'lny. CI:Q' il'i liJIJIIied d ai ly for 
som e mo n t h l'i until the nwss becomes 
h elmet-like. n ncl mn~· wt·i~h 1111 to 
fourteen JIOU tHis. It is remtn·ed. b)­
euttin~o: the h nir <' lOst• to tht• h ead, a nd 

is t hen Jlhtct•d on the ~rn n•. 
[Afl e1· 'Yorsnop. 

from which he died; but bef01·e he fell he 
had stl'ength enough to draw back and 
hurl three boomerangs at his opponent. 
Billy was m·t·estPd and tried for murder, 
but wa!-; acquitted, as thr fight had been 
forced upon him. 'Phis was the only 
occa ·ion, to my recollection, when ~ 
black's quan<'l had a fatal ending. 

Two exhibits of pecial inh•l'e, t at·e 
now on Yiew in the entra nee h<1ll. One 
includes examples of the commoner 
venomou.' snake~ of Au. tralia and illns­
tt·.ates methods to be adopted in t he case 
of !,make-bit(•. Db.;Reetions show the 
poison appat·a tns in typical snakeH, the 
~ethods of exh·n<:tin~ the yeuom .n·e 
Illu~t~·atcd, and samph•s of the ,·enom <U'C 

PxlubJtr!l. .\ m1mhet· of tuum le ·s lizards 

JH TJtTAL ('I 'f-;'1'()~ 1 H. 

'VlH•neYt?r possiblt• 111<> hl<u·ks intpJ·J·Pcl 
tht?ir d<>ad iu i lw g •·otJJtd, H(TH1eh iu ~ a 
hole about font· fpc1 d<'Pp. H. Jw ,,·e,·e1• 

a d<>Rth to_ok pht<'<' a long; way ft·om .·ancly 
or HOft soil , th<> body would be p laced in 
th_e holl~w of n tree, n few bushes and 
stlcks be•ng p u shed down ovet· it. After 
a clenth th<> women set up a ~Yailino­
which t hey <·ontinued for some weeks. A 
ll:1ost IDOlU'llful sound it was, omething 
hke the howl o f' a dingo. Some of the old 
women vnt n cap of clay on theit· hea<l~ 
<·an·yi11g it fot· some t jme. ·x· ' 

JIALF-CAS'l'ES. 

Tu condnsion, T 1nust say a few w01·ds 
regarrling th(\ ha lf-casteF~. It i s a com­
moH saying t hat a half-caste has the Yi<:e: 
of both 1·aces and t he virt ues of n either 

' but m.v ex pet· icnce does not beat· this out. 
I knew numbers of half-castes. and Yet·y 
competent men they were, combining the 
general knowlPdg<.:) of the whites with the 
bush-craft of the blacks. In many cases 
half-<'astes were left in charge of stations, 
mostly ~mall unfenced cattle runs. and 
they proved themselves to be most t1·nst· 
worthy and efficient, and, on accouHt of 
t heir astonh;hing tracking and scrub­
riding nbiliti<~~, n o cattle could get a"·ay 
horn t hem. 

*These caps wer·c u sually made of bun1~ gyp~um 
(pl aster· of par· is ), sometimes mixed w1th PJPe­
c lay. As a rule they w er·e w o r·n by wi<;lows a_s a 
token o f g-r-ief. Among-st the Darling Rtvet· t~·1bes 
the nearest fema le r e lative ot h e r than the wtclow 
assumed one.- EDITOR. 

which m·e often 1·ega1·ded with fear ate 
also included. 

The othet· tlxhibit consists of n nnn1ber 
of genuine and conntPt·f<"'it coins arran~e~ 
to assist in 1 he d ei.e<'tion of forgerH,l::i, 
often a matter or ~ome difficulty. 'I'he 
featut·es in w hkh spul'ions differ from 
genuilae coins, ~nch ns millin~]:, colour, 
thic-Jmt>HH, h: 1J •clJH'~H. :l1't' j]Jn~f1'<1tN1 by 
<'X<lmples. 


