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• . OUR FRONT COVER. This is a reproduction oi the llranciJt d Murr x -hPll 1 ('1t1r or• rtli rmnrJtWH 

Ltnn.) on view in this l\Iuseum. 
The Branched l\'IUJ·ex Shell is one of the lari!Cl-1 and mobl ornat coral H·• f Hht Jh;. nttnlnlm~ 

a length of more than twelve inches. Its rn~e pink interior and aJm, ~~ JIUH· \\ hflf t xt( 1lor fot m 
8 striking contrast. which makes it a great favourite of colll"C'ors throughout thf wo1 Id. 

Its habitat ranges throuahout the C"oral island~ ot th~> lndo-Pacltic. ~>xt~>ndln~?; a far eouth a,; 
lhe Great Barrier Reef. whe~·e many fine :-:pN·imen:-: al'(' obtain{'d The solid. hrnud1fnr; spiny 
Processes ornamenting the shell indicate diffe1 ent crowth stag{'s. and fnC'Ident.ally sen'~> to 
stre~gtben and p 1·otect the s h ell The n_1ollu5c in~abilinf!' the h ·11. mt.-.. other m•mbl:'rs of 'h<> 
fa~lllly, is carnivoro us and highly orgamzed. Dehca e ft£.>«hy folds from •he an1mnJ whf>n lt Is 
ahve extend partly into the canals of the branches round the shell opening 
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The Art of the Adm iralty Islands 
By FREDERICK D. McCARTHY 

MEL\).J:l'J.\'\' <11"1. a' :1 who)!•. c·oll· 
slitutc .. , au a'lllllllliiu~ anay of 
tPC·hniqu£~s anll ~tylP~. ot tuothes 

and d~i~ns. c-;u·rif•d unt in a wid1• ratH!P 
nf rualc·rials. It" inspit·atiou llta~· he 
ptll'l'l,\' at·~ I lu•t k ot· a nm1hin:1t iott of th j, 
fac·to1· with scwi:ll and l 'l'li~.d<HI' attinul•·'· 
) J Ot'PII\PI', in tltj._ l'l'!.!iu11 of d:tlk skitliH'tl. 
fl'i%ZI) ltnirf'd Jll' U)'II' IIH• at·l \:tl'i('' ft·o tll 
i~h111cl to i ... Jand aud fJ·nrn ntH' )uc-ality to 

nuofltf'l 011 ( lt 1· l:ti':,!PI' is):IIHI". '" I h:t I thl' 

l!l'lll'l'al lll'itwiplt ·s appl,\ ing to 0111· eul­
tlll 'll l :11'1':\ 111:1,\ h1• IJlljfp fljfipJ'('Jl i fl'O IIl 

lhn,..c• of :1 lll'iJ .. !lduHJI'irtg :tn•n. 0111' of llll' 
nwsl iutc·n·still!! 11f tltt•sr )CH'HI :11·1 ''·"I'" 
is to hi' fn1111d ill t ltc• .. \dmiralt ,\ Island' 
Whii'IJ ill'(' sittt:t(l'd ;If tJtp JIO!f)t \\P""Jf'J'II 

C'll! l of tl11• H isnl.ll'c·k .\ tThipPI:tl!n. Tit'.' 
I'OII~isl or IIIH' lal'g'l' island. the~ (it'P:I( 

,\dm iraJt,\. ~IH' I'11 11JHIPd ~~~ 11\lllH'I'Illll:' 

small i~o-lnnd'. 'J'hpr·p j, :1 pnp11la• ion o f 
nhoul thi t·t,\ lhcHt ... :ntd uatiH'"'· who at·c> 
d i\ itl1•1l i 11 I o I h l'l't' c·U} I \1 1':11 !.!1'()11 I'~'· 

na nwl.'· thP ;\[ann..,, a ~C'al<H"ing- folk "ho 
l i\f• in ltnllsl''- hnilt nu pih•s alnn!.! shnllc"' 
1-\hOJ'l'~ :ttH} l:t !.!OOtl~. tlw l 'siai. H SOIJWWhnt 

hnd\\\ :11·,1 pPoph• "ho inhnhit thr hn~· h · 

'l ' lt f-. ~rUUJI Uf IIHI,l-bt•:t tJ {urJ.. , 
" " u " t ;-ll tt'a l t•flnthlnn t hu•' of 
fi~ur<- .. in tht• rouutl "ith •h•t•nrn­
( h t' motl ' "'· 'r ht• nne on thE' 
)('ft j., ,.urmnuutt•d h, ttilt''<' 
lu·n rl"· tbt• nut• in th t• middle b y 
1111111 1111 ltt•:ttl' t•utnhiu<'•l " ith 
erocutli l<''· and tlt<· c•n•· un the 
riJ.:"h i h ) l\\0 htlltU I O 0lt'ur<''· Tht' 
7.igFng. kupk:tJI . a n d tootht'tl 

m •Hh ,.,. n re (' ll t" <'t h e t ~ u .. ed. 

land' on the• <:t·f>at .\dm i ral t~· l~bntl, :lll•l 
tht• ~latnnkor. an industt·ion~ ~J·onp whic·h 
h:tl-- st>t t led 011 i lw ~ma llt•t· is lands . 

~()\\' thi~ di~trihutiou or thC' llctthe:-: ha .. 
h<ld an impcwtaut hc•;tl'ing upon thPit· 
Jlloch• of lift> a11d ill JIHI'1 i('U}HI' llJIOll thPil' 
:1rts ancl lTafts. 'rlw )l<tnns lin• chic>fl~· 
''·'· lil'hing ami t t•ct<ling· aud :-ll'P 11otr1l 

caJtol'- llH'Il, lhP l 's iai dt•tH'tl<l mninl.v lliHlll 
tl11·i r· ga nll'ns :tnd ill I' pt·od uds of I ht' 
!.11 ..... h. w hi le> tlw :\latatllwt· ;lr·c· uot onl.r 
li"ht•riiiC'll and ~n t·d<> ll<>l·~ hui :11'(' :l lHo tlw 
lillt'~l \\ood e:H'\Pl'l' in 1la• .\dmindt.Y 
l :-:l:tll tl:-:. f11 aclclitiot1. loc:tl groups of 
'illagt·~ spPcin l ir,<~ in 1hc· mallttfal'lllt'c• of 
part inth11· :n·l iele~: l'o1· c·xam pl<• , pxc·<'ll r llt 
\\OOtlWOl'J\, bnl"k(?IJ',Y, :ltH] OU~iOltlll impJc> 
uwrtt ~ nr·p JI I'CHluec•cl at B:t low<tll, \\' OlHl PII 

ltt•ds at HamhutdlOll <lll<l RO 011 lhJ·ongh 
tlw ';n·iou~ i1t>ms mndP iu i lt<> :n·ddp<•lago. 

\\'p find. iiH•r·efot·t>. owi11~ to :-;cmH' c•xlt'lll 
to tlJ<• uatnrc• of tlw ec·o llOIIIY of 1h<' 
.\dmit·alty is!H IH1('1'1', 1h:tl ;t hi:,.ch HIHll<hlJ·d 
ol' <·J•nftsnunu..;hip tt)J(} artistic· mPrit <11'1' 

J•t·ime c·o ll s idPt·<tlio!l~ iu assP"'sing the• 
wol'fh of a rticiPI' c•xchange>cl in tlw all ­
important tt':HIP 1ha1 rxiRt~ lht·onghont 
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These lime-spoons are car,·ed in a bard 
tlark wood, which is Jlighly polishe d , in con­
!rast with the treatment of othe r object s 
Illus trated, all of which are painted a s oft 
red <nul bear tles.igns in black on w1Lite . 
The two lime-spoons on the l e ft b e ar 
Cal'Ving:s of tne:u, and the one on the right 
a '\VOJnan. 'l'he ltead-dress in tlte 1niddle i !i> 
oruautented b y t'\Vo 1•airs of bird,;. These 
earvings are characteristic of tbe Admiralty 
Islanders' repr esentation o f the huiDan 

:figure. 

the group. This aesthetic evalu ation of 
~veryday things is well b01·ne out by an 
m~pection of the products of t hese natives 
Pl'lOl· t o the degenm·a t ion in t heir work 
that took place a fter the int rodu ction of 
Enropeau ma t e1'ials by h aders . All types 
of utilitarian objects are tastefu11y decor­
ated. Some art icles a re made for p urely 
artistic purposes alone. Thus the a r t of 
t his area , ns a gene1·al t·u1e. i~ not 

dominated by a ritual inspiration and in 
th iF-; respect it offer. a striking <'Ontrast 
to that of the southern Solomon T~land~.' 
The Admil·alty I~land arti~t i~ iutcreRted 
primaril~· in the "hape and form of an 
article and in n !'~mmetriral arl'<ln~ement 
of tJw decorat iYe element~. 

The principal motin·~ are re~trid<•d in 
number. They compri~e hoth n<l1nr<lliRtir 
and decorati\·e elements. Tt iR to lh<'it• 
c-redit that t he artistic ~kill and f<•t->ling 
of the c1·aftsmen ha n' enahled thE'm to 
surmount thE'ir <'nl1m·c.lllimiialionR in 1h<> 
pt·odn rtion of what i. unclonhtedly fine 
work. 

Now let us Ree how the>~· hav<' nrbieved 
this ex(·ellence of d<>~ign and Rhape, by an 
c•xamiuai ion of the smallee :n·tit·le-: that 
(·ome within the (';1 1 egory of <ll'l :t nd, in 
a Rnhseqnr-nt a ..tide. hy <l dPR<Tipt ion of 
the nu1 anifi<·en1 wooden bowiR :tll<l drum". ,..., 

Tlw A nMrnlian :\1 nsc>nm posRf's~eR a11 

excellent col lection of SJWCimens from the 
Admir:.1lh· TRl:llHlR, moRt of whiC'It wm~ 
obtained · in 1RR7 and e<nliet· yPa r·!'; h~· 
f'aptai 11 FaneH n nd o1 h<'t'~. 

;\.\'l'T'R.U,l~'J'H' )10'1'1 \'£~!-\. 

The bnman fig nl'e i~ perlrc1 ps the moRt 
important mo1 h·e. .\ li hou~rh it is 
stvlized. it iR not~hlf' for the wf'll t·omHl<'d 
modelling of the }imhs ancl l'hould t>t·R. 'l'he 
l<>gs and arms are bent an<l the t OPR and 
fingers are not ahnlyR Rhown. ThP l~Pad, 
too, is distinC't i\'e: it is ('Ompnraitvely 
large and fail'ly 1on~ an d i!-> lHmal~y 
co,erPd bv a head·di'PRS whic·h <>xtends 1D 

a set·ies of stei[>R down the ba<·k Of ihf' 
figure. The fo1·ehead is hi gh and hroad. 
the evef:: are nsuallT almond shaped but 
are sometimes round and t he nose is well 
formed. The ear·~ are prominent and are 
repreRented with a large perforati~n 
sunounded hy n thin loop of lobe. as lD 
life, the reason being that ornaments are 
inserted in this perforation or are bung 
from the lohe~ of theh· ears hy the people 
ou ceremonial and other occasions. TJ1e 
large elliptical month has the tip of t he 
tongue showing betwe<'n the open lips, 
but the teeth are not iudicated. The 

1 TE:E AUSTRALIA X 1\{t;SEUll'l: 1\f.AGAZIXE. Vol. viii, 
5. July--September, 1943. pp. 154-59. 
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natural position of the chin is occupied by 
the mouth, thus giving the carved face an 
expression not only of surprise, but of a 
slight imbecility, somewhat like that of a 
cretin. The cast of features, in fact, is 
Mongoloid 1·ather than Melanesoid, a 
eharacteri~tic of thiR art which indicates 
an Indonesian 01· ~Iinonesian influence in 
the style. 

The' human figure is employed widely 
in Admiralty I slands' at·t as part of t he 
decoration of various objects. Large 
figures of the male and female are carYed 
on t he door-posts of the men's clubhouses. 
On many spears a male figure is incorpor­
ated in the ornate portion of the head just 
below the obsidian point. On the handles 
of coconut-gratel's and of adzes a stand­
ing figure is neatly carved on the grip end 
and a reclining figure on tlle elbow of the 
haft. Some of the fo1·ked maRt-heads bear 
this motive on the outside of each arm 
a nd it sometimes forms the handle of 
ladles and lime-spoons. The legs of the 
wooden beds may be fashioned as the 
npper part of the human body, or a face 
joined to a long pointed body is carved 
on each corner. Thus the ar tist embodies 
t he head, the upper part or the whole of 
the human body in his pattern of decora­
t ion in such a way that it harmonizes 
with t he oth<)1' motives, or forms the 
dominan1 feahne of tl1e dE>sign. 

T h e can oe-boar tl o n t h e 
l eft e m bodies several 
n n i m n l n •oti ves, a n d 
tl•en n r e s h o"·r• a l a dle 
b e aring fou r ftsh o n itK 
h a ndle, a n o ther ladle 
with n crocodile hand le, 
a nd nu a dze -ha ndle 
benriug n dog's h ead nt 
one e nd und n sented 
hum:nl ftgure n t t he 

oth e r e n d . 

The Cl'ocodile is also an important 
motive often beautifully ca1·ved in the 
round. This dangerous saurian is an ideal 
subject for native artists and car vers, and 
the Admiralty Island craftsmen employ 
it most effe<·tively. Its general pro­
portions are well represented, the eye is 
small as in life, but the teeth and snout 
are emphasized by enlargement. The 
skin pattel'n of horny scales is shown by 
rerl m· black diamond-shaped bosses. The 
crocodile as a complete figur e is sometimes 
carved purely as a work of art and it is 
also to be seen on head and neck rests. 
The head of the animal is beautifully 
carved on t he ends of canoes, paddles. 
adzes. coconut-graterR, and on the top of 
both a1·ms of some of the forked ma!\t· 
heads. The <·1·ocodile fits perfectly into 
decm·athe panels in high and low relief. 
as on the paddle-blades, canoe-baler5;. 
floot·-boardR of l1ouses and on the handles 
of many implements. One interesting­
point is the manne1· h1 which the fore­
limbs are 1·ep1·esented as a collar round 
the body where it joins the shaft on the 
end of which i t is carved. 

Theu on many of t he above objects is 
to he seen an i11teresting combination of 
t he human fi gure and t he crocodile. Tl1e 
fonne1· is usually posed as though it is 
held by the latter's jaws, but in some 
<·arving~ the man Hpp<>ars to be- sitting on 



~ov. 1, 1944. T H E AUSTRALIAX :llrSE{;:ll JlAGAZI::\E. ~93 

the c1·ocodile's snout. It is wort h noting 
that in many othe1· parts of llelant=-sia. 
more especially on the large posts of 
ceremonial and canoe houses, a <Torodi le-. 
a shark or other fish is shown holding a 
man or a bird. A n Admiralty lime-spoon 
i n the collection has at one end a 
c·tocodHe holding two ttu·tles. 

Other naturalistic motives employed in 
the Admiralty I slands are fish, bh·d~. 
lizatds, the pig, opossum tuttle and 
pe1'11aps a few others. They a1·e used in 
a similar manner to the nocodile. b11t 
not as commonly. F ish and birds are 
often represented in 1·ows and pairs on 
the fili gree canoe-carvings. One paddl e 
in the Museum's collection is ::tdorned 
with a lizard exceptionally well caned 
on the pear-shaped blade. 

DECORA'IIVE 1\fOTl\'ES. 

~ow it is interesting to glance at the 
decorative art both in regard t o t eehniqtw 
and the use of the secondary motires in 
the working out of the designs. The 
function of these motives i!'l to break np 
plain surfaces, to balan ce patterns and to 
fotm borders of panels. Thus, on the 
triangular bntt of the adze-handles, fo1· 

The canoe -baler (tOll 
left) bears bands of 
decorative naotives ou 
its sides and front and 
a bird'~o~ laead at the tOll 
of the Jaandle, the rat­
stopper board (top 
right) displays a radial 
1lesign of zigzag, anvil. 
triangle and parallel 
line motives, and the 
IUlddle e-xhibits a well 
balanced carving in 
high relief of a J iznrd. 

-----------------------
example, a circular design or a st ar may 
be placed and along the shafts of mast· 
head forks; a comhination of spiralR. 
zigzags , double triangle~. toothed triangles 
and oYals may extend from one end to 
the other. The cit·cnlar motive iR a 
retn·odm·tiou of u tlligree tortoise-. he11 
01·nament knowu n~ <1 '·kapkap". ThC' 
front and buc·k of 1he art idt' arC' treated 
as <1 pail· aud ate detOI'<lte-d it1 exn(' tly thP 
~anw wa~·. and this applies to th<' 1wo 
Ride:-;, hnt 1heh dr:;;ign~ mmal1y diffe1· 
from that nf tlw oiher pnir of snrfa t'(_)R. 
ThuH a s~'llllllet t·intl anang:e1m~u1 is 
e:t lwayR nrhieYed. 

:'\l ET I I OD!". 

The wooden ohjeds. with the exception 
of the howl~-; and lime !i<poons, <Ut> nlway~" 
<·o lom·ed a Roft 1·Nl \\'i1h a paint mad(\ 
f1·om pounded odl!'f' and thiR forms a 
(·ontrasting fi eld ag:ain:::.t which the hlark 
nnd white pattern Rt::mdR out very clearly. 
Xot·nu:tlly, the human figure am1 auimaiR, 
the ~tar and kapkap motives are carv<'d 
in high re-lief. hn1 tlle zigzag, triangl(l 
aucl toothed elementf' are uRually in low 
1·elief. Ftll'thel'mOJ·e. the tht·t=-e latter 
motiveR are UHnally painted hla<'k and 
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() b~<id I u n - h eud l'Cl ~"< IIC~U r~<. 
'rh~ d ecor u t c cl t•ortlou 
of tlat.> l r s h ni't l" Is c•n·­
~r•• ll " ·i t h l , a r lna rhu n­
n u t g aun u u d ttu• surfll('t• 
is tJI(.' II JU t I 11 t ('cl red . 
Se,·t•ra l of flw m tli sp lny 
t h l' ( 'FCICOtli l (', ll lltl OllC 
t h e croc•>dil l• lto hlfu j.t" :t 
m:1 11 . Xote t h e use of 
t h t> ,.,et•oud n r y d t•t•orath·c 

mot h ·e,.,, 

illeit· ~('ooped -ont fields wll.ite. The black 
paint is made f1·om manganese and tbe 
·white f'l'om cor~1l lirnestone. Throughont 
1he work t he' artist uses black or red on 
whitl' agninst a t·ed fie ld and sometimeK 
blac·k on red nnd in thiH m}1nner p1·oduces 
attn1ctive compo~itions.. 'fhe designs. 
howeve1·. al'e never painted on an object 
withon1 <'nrving. no1· in 1·e~pe('t to the 
material dexnibed is there a 1·el ianee on 
hi~h ly polished sm·face~ a::; in some 
)Ielanrsian islands. notablv "Sew Hehl'ideR. 
Xew f'aledon ia and Fiji. · 

One other technique migh1 be men-
1 ioncd. 1'he h<mdles of combs. the hilts 
of <1<1ggen; and t11e otnate heads of spear~ 
are covered with the black gum of the 
pal'inarimn nut, which is then moulded 
jnto l'ounded surfaces. The gum is eaRy 
to t<:n·ye befoJ~e it hardens, and on the 
c·omb~-; it iR modelled into excellent r·epl'e­
$;entations of the (·t·ocodile's head. 

'rhe many ob.iN·t!-; mentioned m·e not all 
·upon wh ich the <·n r·,·er lavishes his skill. 

I 

A<-tua1ly, the Admh·alty islander is 
snnounded by the fine p1:oduct~ of his 
c-lever c·raftsmen. When a man enter:-; 
hi:.. house his love of a1·t is at once 
<1 ppeaRNl by t-he carved and painted 
donH·~ti<- uten:·d l s and implements: when 
he g-oeR 0111 fi~hi11g or on a vo:rage in one 
of the great tradh1g ('anoes his aestheiie 
:-;enRc i:-; :-;;:Jti:-;fted by the ornate prO\Y and 
stl'I·n. maR1 -hC'nd, balerR, paddles and 
spP<ll'-l'<l<'ks: when he sits down in the 
e,·c•ning 1o <·hew betel and lime, or attend~ 
a re~tin1l. his feeling of well-being and 
{'Ol11E>n1nwnt iR enhan('ed by the artis-
1 i<·<llly shaped <ll1d de<·orated in trument~. 
Fm·thenn01·e, in the men's cluu-honse the 
pol.-<1 s mtd floOI· -l>o;nds m·e carved, and in 
i he old dH~·s, when he went to war. his 
wenpons. 1oo, b01·e the 11-aditional ftrt 
tuotir<>~ of his people. The Admiralty 
i~I<11HlC'rs, I herefo t·e, have reason to be 
Jll'Oncl not only of theil· high mannnl 
skill, hnt <1] so 0 r 1 he application and 
npptN·i<1i ion of I he ir m·t in ~o man~­
tlilferent wnys. 
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The Kangaroo Family 
Rock-Wallabies 

By ELLIS TROUGHTON, F.R.Z.S., C.M.Z.S. 

THE 1)l·esent article in t he kangat·oo 
series, which began with this ' 'o1ume 
of the MAGAZINE/ is concerned with 

the distinctive group known as Rock­
vVallabies. These attractiYe small walla­
bies, as the popular n ame indicates, haunt 
the 1·ugged counti-y favoured by theil· 
giant walla1·oo cousins of the kangaroo 
family. They we1·e once found in mo~t 
rocky 1·anges and amongst bonld el'-strewn 
outc1·ops tlu·oughout the mainland , bn1 
are not present in Tasmania or New 
Guinea. 

Theil· I·ock-dwelling habits have cl e~rel­
opecl modifications of the hind-feet ancl 
tail, which distinguish the "rocki.es' from 
all their wallaby brethren. The tail i~ 
m01·e uniformly slende1· and brushy and 
usually tufted at t he end, acting as a 
rndde1·-like balance1· fot· the agile ci·ea­
tures. It therefo1·e lacks the thicker base 
chatacteristic of the tails of t ypical 
wallabies and k a n ga1·oos, which use the 
tail as a leve1· when grazing or moving 
slowly, and as a balancer when speeding. 
The hind-feet of rock-wallabies al'e 
specially well padded and the soleR 
roughly granulated for safe landings 
after great leaps, and to a,·oid slipping 
while SCUl'I·ying along the 1·ocky tracks 
polished by countless generations. About 
the .J enolan Caves and othel' limestone 
regions, visitors a1·e often ~urpdsecl to 
note that rocky tracks a11d eYen limestone 
walls may have highly polished sul'faces. 
actually caused by the friction of the feet 
and f1u· of the wallabies, which imparts 
a glass-like sheen to the limestone, a~ 
shown by several examples in t he 
3Iuseum. 

HABI'l'S A~D liAlJ;\'TS. 
The agility of the \·arious Rpeciel'\ of 

rock-wallabies i~ really astounding and 
1 'rroughton: T a:E AUSTRALIAN M USEUM MAGAZINE, 

V ol. viii, No. 1, .rune- August, 1942, p. 17. 

it i~ irupt·oha bl e t hn t n n~· oth <>t· fn tT<'d 
nnimnl~ (·onld leap ~o 1l :ll'i n~ly t o ua now 
leclges and amoug~1 j agged l'O<·ks withou t 
J·elying upon t he fm·e - limh~ n~ wc-11 n~ t ht> 
llind ones. If !wily pm·~uP<l ~Olll f' d i ~ t n IH'<' 

ftom 1·ocky ou te t·op~. l<•au ing ll'l'!:'s maY 
easily be stated at top Rpeecl , t he> wallah\· 
srn·ing ing a~ hig h a~ p oRRihl e np th~ 
hnnk t o gain n f01·k o1· Jimh. 'l'h <'l' tl it 
will pPl'<' h , gTipping only \\'i f h t11r padd <>d 

T J1 e Jlincl foot of a rut·k-wnllnb,· i" MJIN~in ll, 
t•nddell, and 11ht> so l <• ruughly gr:tnulnh•d, 
fo r M:tfe lnnc1iu~s un n:trru ·w l t'dl"•''- ••f rcw~. 

Ph o t fl. \ :\lu ~c ravoL 

feet <-1ud centra l toes, wl li('h bend mo1·f' 
fl-eely 1hau thosr of ot her Joug J'oot<>rl 
wallabies . Tlw ta iJ mea nwll i le ha 11 g~ 
dmn.n\'ard a~ a j))·op o1· ba Jan<'l' l', ~o t1Ia1. 
if tl·eed by a ny d la n <'e , t he g PIJC' J·al 
attitude i ~ qniie ~nggesth·e of t he II'Opi ea I 
ttee-wa11 a bi es of no l'ih-ea s1el'll QuN~ns· 

lcnul and Xe '' Onint>a, dealt witll in lhP 
]n·ec-edin g a1·tic·le. A ~ befi t~ it s l'UCk· 
hopping habit . howe\'el', 1he 1·oek-waJla hy 
1·etc1ins the <li~pi·opOJ·tionat e r] p,·eJupment 
of th e hiudqua l'te1·s t yp ic·a l of the fa mily. 
instead of tlw possum-like recludiou of 
tbe hin<l-limbs, and inneHserl g J·a spiug 
ability of the foi·e- lirnbs . seeH iu tl'ee· 
wallabie~. 

Yat·ious kind!'; of grasses p1·oyicle tbe main 
diet of 1·oc:k-wa llabies, so that t he genetal 
stnH:hne of their dent ition shows a much 
dose1· l'elation~hip with typital wallabies 
than with the mainly leHf-eatiug t l'ee-
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walJabiel'; of the ti·opicl'l. Howe,~el', l'Otk· 
wallabiEl~ favotu many kinds of foliage 
and wild lilies, as well a8 roots ancl bark 
upon which they may subsist in \7 e1·y dry 
I'Pgions when the1·e is no 1·ain to fill their 
J·ock-pool fonntains. 

Like most of the kanga 1·oo family they 
lie up dm·ing- the hotteRt pa1·t of the clay. 
while t he coldness of theh· 1·ock-she1ters 
geneuJlly (l!·ives them ont for a sun-bath 
in t he morning and late afternoon. .A.t 
snc·h t imes, many an eal'ly explo1·e1· must 
have been ehee1·ed a long his lonely way 
by t he sight of the l ittle snn-bathe1·s, 
squatting bolt upright on 1·ocky spul's 
and silhouetted in the glo"· of the setting 
sun. 0<'casionally, the "r ocky" may h nst 
to colout-ptotection and t·emain "at the 
alert'' with intent gaze, thoug-h dis­
appeal'ing in a :flash when fu lly alm·med. 
Should theil· ha unts be quietly invaded. 
one may often hea1· an inquiring "Thump! 
Thump!" of feet, something like the signal 
used by tabbits. If no ans,vei·ing thump 
js beard, one may be sute that the lHtle 
sentinel and his mates a1·e 011 the qni vive 
fo1· 1·ehea t. 

r~ually it i~ impossible 1o follow t hem, 
as t he1·e are favom·ite t J'acks leading to 
the safety of theh· cave-haunt~, in which 
they will lie hidden and allow a dose 
app1·oaeh, which unf01·tuuately makes 
them easy prey whereve1· foxes and wild 
clogs exi st. In spHe of theil· amazing 
agility, I·ock-wallabies also fall victims 
to quite sluggish enemies because theil' 
haunts a1·e usually inhabited by large 
<:al'pet ~makes or python~ whkh easily 
catch the young and less powe1·ful 
Wclllabies. As with many marsupial~, the 
lack of a11 acute sense of self-preservation, 
whid1 would make them such attt·active 
tom·i~t assets i n our national I·eserva­
tion:, actually endangers t heir survival 
beyon<l t he next few <lecades of our 
ci\'ilization. 

BRUSH-TAI LED ROCK-WALLABY. 

It will sul'ptise most l'ea<leJ•s to learn 
that of the many species and geogi·aphical 
J·a('es des(Tibecl since the early work of 
the g1·eat natur alist Gould and his col­
ledon.:, ten full speci()s of l'O<.:k-wallabies 

~ne ~ti Jl l'e('ogui zetl. '£he!':e hnger species 
<1l'E' placed in the gemu; Pc>trogale of 1837, 
from the G1·eek me<"lning a tock-weasel, 
in 1·eference to the J·orky ha unts. This 
iu(litHteH mnrh em·Jy confusi011 as to the 
mammHliau t•elationHhipl'; of tl1e unique 
An~tralian marsupja1s. The best known 
is the :o;omb1·e bnt J·ithly tinted Btush­
talled Rock-'Vallaby of t he mountainous 

T h e B rus J•-tn ilec1 Rock-Walln b y , m a de 
k u O"'ll in 182S b -,· a ~ketch of a •'Ne'v 
Roll:uul" s 1•ecimt>n. T l1e q u nint nutrsup ial 
i s n s Jlecinl nttruction nt t h e J enola n 
C:n 'es, but i ts natura l r a nge, the tnoun­
taiuou s r egi&n s o f E"nstern Ne'v Sou tJ1 
"\Va les, i s uo·w St"riou s ly litnited by the 
:H•th ri t j E"s of tu nn n uc1 t h e i u troclucecl fox. 

Pboto.-A. Musgrave. 

1·egion~ of e .. 1 $;tern New South Wales. 
Fh·st !'ipecies to be de~C'l'ibed, its original 
de~";el'iption was ba~ecl on drawings of a 
":Sew Holland'' an imal homnear Sydneyr 
whi<:h we1·e pubUI'ihecl in 1825. As the 
populat name indicates, the most dis­
tinctive featn1·e of the local species is 
p1·ovided by the thieke1· bJ•u:-:;hiug of the 
tai l t h1·onghont it~ length. a feature to 
whi<'h t he ~vetitic name of penicillata 
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refen;. The l"id1. cl<t1·k yellowish- ln·owu 
colom· and f.;tont hnil cl of thi!o\ fine speeies 
~eems t o J·efh-•C't. Hs with the wctllcnoo of 
New South 'Va l e~. t he som bt·e g-oq~es of 
it~ moun h lin habi ta t . 

'l' he fl-ieJHlly a n<l nth aC'tiYe nat tue of 
t he B rus h -tail ~pe<: ies is w e1l-knowu at 
the Cave~ Hon~e a t .fenol an , where they 
are fed d a il y by ,· i sito1·~ with s u itable 
f'IC1·ap s of bh~:oHl a n<l gTeeus. Elsewhe1·e 
they have become so ::-;<:H t"C'e and i::-;ola tecl 
in range, ow iltg to t he t·<;wages of the fox 
and dingo mHl exploitation by man. a::- to 
cause anxi(:'t:Y for the s n1Tin1l of th(:' 
beautifu l marsu pia 1. One earl~- <H:eount 
likened them to m on key s bee a use of the 
spectacula t· agil ity w h ieh Gould eousid­
eted su fficient pro1 e<:1 ion f r om a bo1·iginE>s 
and dingoes. l " n for t n nately. :settlement 
and the fox have since banished them 
f1·om m any fa vonred ha uu ts, and one can 
only hope that colonies will SUlTi,-e in 
some mountain ~trongho lds remote from 
man, or i n primit iYe sanctuaries from 
whk h t he fox may be eliminated. 

BA R·'J'All;!l-;n ROCK- W ALLABY. 

The most b J·illinnt ly c-oloured of t he 
genu f), se<:o11d only t o t h e :Xew Guinea 
tree-walla by a m o ngst b1·ightly colom·ecl 

Tht" Bnr-tnllt•rt Uot>J.-
'" nl I ob-,. orhrl n n l b 
dt-,t•rl h t>rl r r (0 Ill t h (' 
Flhut .-r... Rnn~"· ~outh 
\u,t r n lln. )lo:o<i h r lttl­

u u tl ' t•o lo u rNl or i t " 
!{('nu... t bl " SJH•t•l(•, h ll' 
h t•t> n k n on n h , lh t• 
n n n u • or ")"<'lln n - l'oot ... 
'l'h t> br l ~ ht ' (• l hn\ 
"hn rrln~" of C h (' Cull '" 
llw m ost .. t r I k I n g: 

ft>nhar•t> nf "' " flt>t•-
tuc>ul n r t.' ll"t'nlh l t>. 

l'h o t o H a rry Burrt 11 . 
ll B . l·: 

nwmlwt·s of the kanga1·oo fami]~~ . is tlw 
Bar- l<~il<•d spet·ies originally dPsnihE>d 
hom th<• Flind<>rs Range in Sou1h ~\ u:-; 
tt·nlia. It is. mot·t>over, one of thP l ar~E>sl 
of t lw gen ns, its O\ ct·clll J eu~th beiug ;;~ 
iudw:-.. half of which il'i ac<·onnte!l for by 
1ltC' inil. l 'stJ<tlly <·al1ed thP Ye11ow-footed 
Hod.- -" ' allahy in natm·p books. hPcatnw 
of t lw l)l·ight eolo1·ation of tlw J<.>et 1o 
\\·hidt 1h<• :·'}W<'ific naml? .raufhujJif.'\ rt•fc•t·s. 
t lw d;u·k hnl\nl and b1·igbt y€:'llow J·in~ing­
or thr tail pl·o,· icleH tht> mo::-;t stl'ikiu~ 

featm·p of a J·eali.Y sp<n·ting eusembl<~. 
Following the steady cli~-;appea•·aJH'E> of 

this ]o,·<>ly wallaby fJ-om many of its olcl 
hnnnts. P1·ofessor "·oocl .Jont>s stcttecl iu 
1H:!4 th<lt its t>limination f1·om 1lw 
sont h<>J·n 1·egiou of the ~tat e apJlearE>d 
<·et·tain. heeanse the Roftly-funed ancl 
h1·illiantly coloured pelt!-\ were far too 
attra<"1in• fot· sm·,·intl " ·ithin teach of 
man. as l ong ns tracling in mar~upials' 
skins was p et·mi t ted. Although now 
tota lly proted~cl in .'outh Au:tralia, ~-;uch 
prote<"tion is not p1·o\"ided by the three 
adjoining Ht<lteH, so tha 1 it is not Hlll·pl"il'· 
inp: to find that pelt~ a1·e commonly d i:.;­
po~ed of in the me:u·kets of the other 
States, though illegally taken within the 
bomHhnieH of ~'onth Australia. 
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It is a typical example of the kind of 
t1·entment 'Ybich has been afforded all 
tlu1t is moRt stl'ikh1g ancl beaut jful of 
om· fhn·a and fauna. Animals ha ,·e been 
eliminated fl-om the nat m·al haunts "·hich 
they ~hould, at least pa1-tly, sha1·e in 
peace with man fot his pleasm·e and the 
instruction of the yonng. The tragic fate 
o:E val'ious species of ma1·~upials in com­
petition with introduced enemies, and 
intet-state h-afficking, ·would seem to 
pro,~e beyond possible doubt that Federal 
control p1·ovides the only adequate means 
for unifying State laws for the con­
xervation of the unique fanna of the 
f'ommonwealth. 

The discove1·y of the Ba1·-tailed Rock-
1Vallaby in the Flindets Range was one 
of the last made by the naturalist-explorer 
F1·ederick Strange, who was killed soon 
aftenvards by blacks on the Pe1·cy Isles, 
off mid-coastal Queensland. Refening to 
t he loss of this resourceful collector, 
Gould 1·egretted that the name of one who 
sacrificed his life in the cause of natural 
history had not been commemorated in 
this fine species. Little did any of those 
venturesome souls, who found in our 
fascinating fauna a lure greater than 
the g1·eed for gold in a new count1·y, 
l'ealize that in less than a centu1·y many 
of theh discoveries were doomed to 
extinction by the follies of their fellow 
men. 

Of the othe1· large and generally p laine1· 
~pecies, seve1·al occur along the -far 
nol'fhe1·n coast and in ttopical Queens­
laml whe1·e H i s hoped that either the 
chie1· conditions, o1· tick-infestation of 
t1·opical b1·ushes may limit the activities 
of foxes. There a1·e also several island 
species, such as the one named lo·ngman.i 
afte1· the p1·esent Di1·ect01· of the Queens­
land Yluseum, because of the assistance 
affonled the Hnbe1·t \Vilkins expedition 
which obtained specimens on G1·oote 
Eylandt in the Gulf of Ca1·pental'ia. 
.\nothet insnlat spedM was clesctibe(l by 
P1·ofessor '\Voocl .Tones from Pearson 
I~laml, Inve~bgato1· Gt·oup, at the easte1·n 
end of the Gt·eat Austtalian Bight, where 
it held long been an attl-active si ght on 

thf' gl'anHe bonlde1·s when dewed ftom 
passing ships. 

Tt·avelling awkwat·dly in open countl'y 
"·ith head held low and tail archecl 
npwc.uds, they a1·e ve1·y cliffe1·ent CI·eatu1·es 
amongst the fantastic g1·anite boulde1·s 

' whe1·e t he1·e seems no leap they will not 
cla1·e and no chinks into ·which thev will 
not lnu·l themselves. 'l'hese island ·~valla­
bie!'; have no obvious natm·al enemies 

' a-lthough sea-eagles, crows and the large 
seals known as sea-Uons may perhaps 
occasionally take toll of the sick or ve1·y 
young. Their habit of sitting calmly 
expose(l at all times of the rlay, howeve1·, 
suggests that t he1·e is little notmal threat 
to theh safety. It is undoubtedly upon 
such island communities, with the 
creation of other island sanctuaries, 
elimination of fire J:isks, t he fox and 
competition with domesticated stock, that 
the su1·vival of many small kangaroos and 
other marsupia)j3 must finally depend. 

LITTLE XORTHERN ROCK-WALLABY. 

The smallest of its kind is the Little 
Rock-Wallaby, which is now placed in a 
genus to itself, because of the discovery 
that t he molar dentition is unique 
amongst marsupials, in that the teeth 
cue 1·enewable throughout life by sliding 
forwa1·d like the contents of a slot 
machine. This small species, with head 
and body about 14 inches long, was first 
collected nea1· the mouth of the Victoria 
Rive1· in the north-west co1·ne1· of the 
~01·then1 Territory; the range was aftel'­
wards extended ac1·oss to A1·nhem Land 
and to the N ol'th Kimbe1·ley 1·egion of 
\Vestern Austl·alia, by the description of 
a sub-species. 

The original specimen, in the Bl'itish 
)! nsenm, was obtained by Lieutenant 
Emery on sandstone heights about fifty 
miles fl·om tl1e mouth of the Victoria 
Rive1·, eluting the first stn·vey of the 
no1·the1·n coast· by H.l\LS. B ea,gle, under 
Commantle1· Stokes, in 1839. In this area 
at least , the eal'ly stu·veyors felt no <lonbt 
a: to the suitability of the nottb for 
settlement. Commau<le1· Stokes' sai<l: "As 
------------------------------------

1 Stokes, .J. L.: "Discoveries 111 Australia", Vol. 
ii , 1846, p. 40 . 
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we 1·an in betwee11 the. f1·owuing heights. 
the lead gave a depth of eighteen and 
twenty fathoms~ the velocity of tl1e stream 
~t the same t ime cleady .·howiug how 
latge a body of wate1· wa:s pouri11g 
through. 

a 'This is indeed a noble rive1··. but·. t 
from Rever al l ip s at the same moment; 
'an<l wo i·thy', continu ed I , 'of being hon­
oured with the name of he1· mo~t gJ·;,t<.:iou~ 
majesty t.be Queen '. A glance at the map 
wm show t hat we have not ovenated its 
impol'tance, 01· a cted hastily in call ing it 
the Vittoria; a.ncl i t must be admitted 
that as t he :MtnTay i~ to South-easte1·n 

~~usti·alia, . o in Yalne aml impm·tmwe i~ 
the g1·e<1t rh·er \'ic:tnria. to the oppo:-ite 
~ide of the continent." 

~honld Stokes·~ f01·eea . t of the impor· 
tance of the Yict oria R i\ e1· t·C{!ion C'H't· 

he fulfilled. oue woiHltl t·~ if it will im'' it ­
ably spell the doom of the~c> n<l<l :11111 

gentle little t·o('k hnunting k:mg:u·oo-... 111 
view Of the pll!'t };UllPilt:thle failllt'l'S in 
}H'O\iding for t'Oll!-\Pnation. i( hc•t·nmc·~ 
Yitally ne<:e~s<uy 1 ha1 1111ified Federal 
c-ontrol :o:houhl make atlt•qua(<' pt·m i~iou 
f01· snudU<Uif'~ <IIHl pt·otel'lintJ in oclnfllf·t 

of an.)' inten. iv;e ~e11lt•uwnt of tlw t·<'motc•r 
pads of oul' continent. 

TOM IREDALE 

(Photo.-A. Musgrave.) 

l\IR. G REGORY l\1. "A!AT H E W S, C.B.E., 
\nites: "Tom I redale-jus t t ha t, and how 
descdpt ive of th e man! H e was born in 
the "Dales" on 24th l\far cll, 1880, of an 
ancien t stock ; after leaving school be 
became intereRted in l.mRinesR and wa. · 
woHdno· in New ~ealaud when he beard 
that I l utd staJ·ted a work on the bir ds 
of .Aushalia . n e a t on ce t hough t that he 
would l>e able to help, as the work was 
obviou~:;ly to occupy m an y year s. 

" lie had a iiair fot· zoologi<'al llO IIWII · 

thtt1u·e, and the ·rnleR' WPr·c> newly }JI'ontnl 
gated <lnd muth OJ)position W<l!-> fort 1t 
c·oming fl-om many qnnrterH, hut lt·t>d:th• 
follo\\-ed the J•ulel-l. ~a1urally Jw did not 
t hen know An!i;tJ·alian binl~. bui m~· <·ol 
lection was J·apidly growiug and 1 ho:·w 
i11 London and 'l't·iug were availabl<>. (l i~ 
phenomenal memory w:u~ a great heJp and 
HR Shet·born was then <·oll~d ing t ll<' 
odginal zoological referen<'<'S, f redulc• and 
J were ~1 ble to get iuf01·mation from him 
that enabled us to keep abJ'C'aNt of 1lw 
times. I might say here that many people 
did not profit by the work of ~·twJ·boJ·n. 

" I red ale wa~ al wayk willing to lwl p :1 
fellow wOJ·ker, and JJe ha~ ii("Cn c·o11ne<·t<•d 
with the formation of more Jistk thau <lllY· 
one. and on many Knbje<·ts-hil·ds, Hl lrll~. 
mammals, fish, etc-.-a position in the 
zoological wor]d that probably will l'emaiu 
nnique. 

''TTis dit·ect ,,·ay of approaehing a 
problem did not c:~lwa~~R pJeaRe, bnt ltis 
judgments we1·e so often conect that 
people accepted his ruling on many poin11-i. 

"The laRt thirty yea1·s ha ''e pa!-ised 
lightly over l1 im, mellowing him and 
makiug J1im mm·e toletant, but it is impos­
sible to realize that he has reached the 
1·etiring age. The energ·;v that he always 
pO!-;Se!=;sed ha.' 11ot diminished, and we all 
tl·n t that he w ill be spat·ed many yea1·r-; 
to <.:ontinue the '"ork that has been such a 
plea!'nu·e to him." 
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Australian Insects. XXII. 
Homoptera 3- Psyllidae and Aphididae 

By K E ITH C. Mc KEOWN, F .R.Z.S. 

T HE 1·emaining families of the 
Homoptera (·ontain ,.el'y specialized 
for·ms, smalJ and inconspicuous, 

and often t·emarkably adapted fot· their 
par·ticu lar mode of life: they are the 
Psyl lidae (Psyllid~ or Lerp Iusects), the 
Aphididae (Aphids ot· ·'Plant-lice"), the 
Alem·odidae (Snow-flies) and, the most 
specialized of a 11, the Coccidae (Scale 
Insects. Mealy Bugs, and gall-making 
f'ocrids). The Psyllids and the Aphids 
are dea lt with here; the remaining group~ . 
will receive consideration in the next 
artide of the set·ies. TheRe families con­
tain very many insects of p·eat economic 
importance. 

The Psyllidae are of unusual interest 
si ace they a ppea1· to take the place of the 
Aphids in A m;tralia. They are strange 
little insects with !'lqna t. frog-like larvae 
and nymphs whkh dn~ter in great num­
bers upon the fo1iap:e of \·arious nath-e 
plants. Some face the wotld naked, bu t 
the majority construct delicate waxv or 
sugaty protecth·e co,·erings nnde1· which 
they live and undet·go their transfonna­
tion~ 01· make galls in plant-tissue. The 
adult insects a1·e dainty little creatures, 
somewhat 1·esembliug miniature cicadas. 

Rep1·esentatire of the naked forms a1·e 
Tyo1·a stercu.liae and Psyna ste'l·culiae. 
both of which infest t he sappy yo1mg 
foliage of the Kln·rajong. T . ste-rcu,7i<te, 
the Star Psylla, ('Ongt·egates on t he leares, 
the little pale-green lan·ae and nymph~ 
bein~ remarkable in bearing a number of 
long white waxv fila ments, four or fire in 
numbe1·, on the 'extremity of the body and 
tadiating like t he points of a conventional 
stat . Where the insects are numet·ous, 
the massed fi laments often give the mass 

Illustrations by c ourt esy of Department of 
Agriculture ot' N. S. Wa1es. 

a floccnlent or ,,.-oolly appearance, Yery 
<·onspicuons on the gt·een of the leares 
despite t he small size of the indiYidual 
ps,vllids. P. sterculiae deposits its bright 
yellow eggs on the soft twigs, where the 

· insects on hatching out cluster and suck 
up the sap. In both these forms the 
insect~ may be found in all stages of 
dere1opment at the same time, forming 
little family parties of parents, eggs and 
young. The F ig Psylla (Mycopsylla 
fici) produces blobs of white sticky sap 
upon the lea \es of the Moreton Bay Fig 
uuder which the immature insects shelter. 
The constant draining of the sap by the 
many needle-like mouths causes the leaves 
to fall prematurely; dropping to the 
g-round, t hey accumulate upon city foot­
paths, whe1·~ they become a nnisan('e by 
adhering to t he shoes of pedestdans. It 
i~ among the lerp-making forms, howe,·er. 
that we find t he greatest interest and 
beauty of a great dh·ersity. In discussinv; 
t he effect of these insects upon Yegetation, 
\Y. ·vr . F t·oggatt writes : "These tiny 
homopterous insects belonging to the 
PH)'llidae a1·e well defined in Australia 
under the popular name of 'lerp insects', 
in 1·efe1·ence to the remarkable 1Htle 
shnchn·es t hat the larvae of many species 
1n·oduce from t he su rplus sap they suck 
np, cliseha1·ge from the anal segment, and 
r-;pin into protective shields with their 
hind legs. lVIoYing about under the lerp 
sca le, they feed upon the sap until full­
g-town , when t hey usually crawl from 
under the shelter and rest on t he surface 
of the leaf, while the pupal skin splits 
down the bac-k. and t he perfect, miunte, 
winged, cicada-like insect emerges. 

"When these insects are nume1'ous, la1·ge 
areas of forest, particularly eucalypts. 
a1·e r-;o badly infested that a ll t he folia~e 
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J_,eft: Tbe life-history ot' t h e Green Penc Ja A llh id (3 figure>~) : wln~ed '' 1\' IJHtrOu >~ ff'lllllh' , 
wingless '\' ivit,arous fentale, ~111d u ym Jih of n -iuged , -h ·h,urous f\•JIIII I t'. Hlg hi : ,\ tluli uf Cht' 

Sta.- Psyllid (ubove) nnd ndnlt ot the Kurr;~joug Twig PNylllcl. (A ll enlarKed.) 

becomes discoloured through the sRp being 
sucked up; t he lea Yes dry up and fall, and 
thousands of trees become defoliated and 
~~ok in a very unhealthy condition, o1· as 
1 f. they had been ring barked. If suitable 
<'limatic conditions carry on the successiYe 
generations of lerp insects through se,yeral 
,Years, this constant infestation causes the 
~ops of the gum trees to die back. and the 
forest rangers state t hat the timber 
becomes of an inferior quality to that of 
nninfested trees. Generally, however, 
these insects come and o·o · and I doubt . . b 'I 

If an occasional infestation does much 
h:nm to the trees as under normal con­
ditions they shed fue damaged leaves ::lnd 
a fresh growth of foliage appears without 
1lle growth of the timber beiu~ affected.'' 

The form of the protectiYe lerp scale is 
extl'emely diverse rano·ino· f1·om '"hite 

I ' ~ ~ 
ll 

fia kel'> of i negltlc.u· o u t1 i rw, r·es(l m hI i 11 g 
drops of tandle-greaRe, iu J~asiop.'(yfla 
r otundipen11is) the mollusc-like leJ·p of 
Rlziuoculrt !Jinna eforul'i.ts ) the J'emm·kahl<• 
fet·n-leaf-like ('OYering of Eucal.lfJJlrJiymn 
maideni, to the amazing roundrd NH·eri 11g 
of Cardia.·pi.<t t eh·itr, formed of a meHh of 
fine golden thr·eadR. 1hr•ongh t l1 e in1er· 
stices of which the little insect may he 
. een mO\ing about like some strange bird 
in a cage of gilt wire. The lerp scale of 
the Sugar Lerp (F:Jpon dyli(l!:;pis mannif~ra) 
is conical like a miniahue limpet shell , 
whitE' and to,·ered with a hairy coat of 
fine fi lament!=:. These scales at·e massed 
upon the leaHs of eucalypts and some· 
timeR, apparentl:v followh1g a change of 
temperattll'e, he('ome detached and fall. to 
con)1• the gtound beneath the tt-ees like 
small snowflakes. They m·e popnlarly 
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known in eonnh·y districts as " manna'". 
On a ccount of theiJ· s weet taste, they are 
I·eUshed by bush children: they were also 
apJH"eciate<l h:Y the aborigines, who con­
snme<l 1lw sugH ry fh1keH or st eeped them 

DinJ.:; rnm NhowinJ.: Oae life-cycle of the Green 
Pench Aphid. 'l'he shnded ttortion represents 
thnt ttortion of the cycle Sile nt on the pench, 
the renualncler fhnt tHINNe d on secOn(lnry 

huNtN. 

in water to concoct a somewhat insipid 
dl"i11k. Much w01·k and observation is 
ne('essa ey hefo1·e we possess an adequate 
knowledge of our P syllids and their life­
histot·ies. 

APHIOS Olt PLA~T-LICE. 

'ViOl one po~sible exception, a ll the 
Aphids (family Aphi.didae) appear to be 
immigrants to .Au~tralia and to have come 
into the countr:v with introduced plants. 
)!a ny of them a re of the greatest 
economic importance and a r e serious pests 
of rultiYated c1·ops. Aphids are small 
!'lof t -bodied insects with two t ube-like pro­
jections (corni cles) rising f1·om the hinder 
pat·t of the back. They have sucking 
mouth-pm·tH and, in the immature stages, 
a1·e, of course, wingless; the adults occur 
in both wingle~s and winged forms. The 
two pah·s of wings, where tltese occur, are 
gauzy and delic·ate with a s imple venation; 
t he fore-wings being much larger than the 
hind. 

Tl1e power of multiplication of Aphids 
iR amazing and scientists have calculated 
that the progeny of one aphid ove1· a few 
generations would attain astronomical 
fi gu res, were it not for the control 
exet·cised by a multitude of enemies, 
par;udti<.: and p r edaceous. Hnxley calcu­
lated thai the descendants of a single 
aphid would , j11 the course of ten genera­
t iom;, ~upposing all t he individuals to 
KlUTi ve, " <"onta in more ponderable sub­
Hhmce th<.1ll fi ve hundred millions of stout 
men ". It has been contended that Huxley's 
<·~:1lc·nJ::ttion was mueh below the t rut h. 
Heaumur eRtimated that in five genera­
tions one aphid might be the ancestor of 
:5,904,900,000 d escendants! Whether or 
not these figm·e.· in any way appr oach 
acrtn·acy, they serve to indicate the 
prodigal I'e)n·oductive rate of these tiny 
insects and ma ke one appreciate the work 
of t hat ;nmy of foes already r eferred t o. 
The old naturalist Bonnet said that just 
as we sow grain for our own benefit, 
Xature has sown a phids for the benefit of 
multitudes of different insects! 

The life-hiRtory of Aphids is extremely 
C"ompli rated nnd varies considerably 
e:unong t he diffet·ent species so that it is 
impossible to set down any outline that 
ca11 be described a::; typical. To give the 
r eader some idea of the life-cycle of these 
insects, those of two widely differing 
fm·ms, ihe Green Peach Aphid CMyzus 
persicae) and the Black Peach Aphid 
( .4 nl.u·apllis persicae-nig&r) may be briefly 
sketched. The egg-laying females of the 
former deposit their large, shining black 
eggs upon the buds of the peach tree in 
)lay m· .Tune; these hatch in late July or 
earl~· August into minute, wingless gr een 
aphids. Tn an incr edibly short time these 
aphids-all of them females-produc·e 
li\·ing yonng, the process continuing 
tln·ough genel'ation after generation. All 
t hese spring gcne1·ations of aphids are 
wi11p;less and, as indicated, females; males 
are unknown. Ttl <'<uly summer a chatlge 
takes plate Hnd winged females appear. 
These wiugN] insects migrate to other-or 
second<ny- host plnnts and continue the 
production or wingless young-again 
females-which live on these secondary 
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'l'h e \"\lhit<~ L :H•e IAH'l) 
(Onrdias}ti~ "'· itt:aformi~ ). 
Win g·ed :adult and nyna}lla. 

(Eu hll'gecl. ) 

hosts throughout the summer and antumu. 
These secondary host plan ts ar e \·e1·y 
yaried and include peas, Capeweed, ~0\Y­
thistle, dock, Iceland poppy and many 
others. ·vvith t h e chill of approaching 
winter, a further change oeeurs and 
\Yinged males and females appear. 'rh h~ 

is the only occu1-rence of mn les so fa1· aR 
we know through out the entire life-tytle . 
.-Uter pairing, tl1e winged females I·et11J'I1 

to the peach trees to deposit theh· wint~r 
eggs and complete t h e turn of the- wl1eel 
of life. The Black Peach Apl1id, on tlw 
other hand, over-winters on the root~ of 
the peach trees a nd migrates to th e loweJ· 
branches of t h e tree in early spring.. The 
first aphids to appear are shining black, 
wingless females which give birth t o living 
young in great numbers. Later in the 
yea1·, winged females p ut in an appearance 
and flJ to other trees, where they, in their 
tm·n, produce Hving young. This species 
is not known to lay eggs and males appear 
to 'be entirely unknown. These are two 
life-histol'ies of disth1ct speries, both wi th 
the same host-plant, and serve to show the 
impossibility of generalizing in snch 
matte1·s and some of t he intricacies of 
parthenogenesis-th e 1n·odnction of young 
without the intervention of the male-over 
<·onsiderable perioos c-1t least. 

Apl1ids are frequently attended by ants 
for the sake of a sweet secretion, honey­
dew, which they excret(l, }H'Oduced from 
!he surplu s sap absorbed i11 feeding-ofte11 
1n r;rnrh qnnntities n s 1 o <'Oat tl1e le::nres 
of th<~ pln.nt witl1 a sti<·k;v Yill'nisb. npon 
whiel1 sooty fnn g i g1·ow <11Hl th l'ive. Th e 

foraging ant approaches a feeding aphid 
and strokes or titkles it with i1.., scnsiiire 
antennae. an opel'ation to whkh the aphid 
usually respond~ b~ ejett in g. a ('opious 
ch·op of the l'OYeted flnid. ThiR Jn·o<·<"ss of 
!-;timnlating the flow of hmw~·-dew i~ 
usually kno"~n Hl'l "milking'' and th<• 
Hpllids, in <·on~PqnelH't'. <ll'P i'<lllH'ii nw~ 
popnhnly known al' "ant~· t'mn;''. 'l'he 
ant~ m·c not <1 lW<l \' s eou1Elt11 with 1<1:1\ inl., . ~ 

their "het·d~" expol'ed to iht' w<•athtJt· in 
ihe ~itnations in whieh thPV find tlwm 
jn nature: th ~ey e1·e<·l :-;t ruet nt·p:-; fonnrcl 
of soil-g1·ains and d~hriR ore1· tlwm to 

I.crJ• scnlc (enlnrt.:f'cl ) t1f \\ hlte LnC'c• 
Lf'rt•, t~·•• i<'a l of lht• tluhtt ,. III'Hft•C'Ih .. 
scn les Jlrocha Cl'd b y 1111111, '-IH·C'iex etf 

P~y llid ... 

fonu a ''l>yre'' Ol' ''c'O\\'HhE'cl", pJaciu~ a 
strong guard at the en1ranep to }H'(JV('tlt 

the "cowK'' from R1raying, 01· tiiP <'ntr.v 
of undesirable intrudei'R. Jt haK !)('<'11 
recor·ded how tl1e ant~ takE' the aphicll' 
into tl1eh ne~t.- to c·~n·p fc))· 111em during 
the eold winte1· mouth!-\, tc•nding the 
aphidr-;' eggs aR theiJ· own aufl f<Htning out 
the young np011 the I'OOtR of ,..;uiiahle food ­
plants and later i nmRferring them io the 
upper pm·tions of 1 heRe plant:-;. with l11e 
eom.ing of RJn·ing. To appJ·eejatc> fully the 
most amazing asp~ct of thif:i behaviour. 
one IDU$>t rem em he1· that sueh a \'el!Pta rian 
diet is eutirel..v foreign to the ant larva 
which insists on Jn·ovisions of an animal 
nature. These observa tionR are well 
<-lllthenticated, but data of a Rimilar 
natm·e i=-u·e wanting in Ansh·alia. :-tlthough 
we know that the social insects take 
tll>hirls and C'ocddR into their nests in the 
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('Old weather e:md ''b}Tes' ' m·e common 
objects in the bu. h. 
PoRsibl~' the m ost familiar aphid in 

Australia is the R O!;e Aphid (Jfacro­
.c:iplmm ro.·eae) which s watms upou the 
bud!ii of the ga rclene1··s mo!iit cherished 
ro:o;eR, r.:;uddng up the R<lp and bl'inging 
lliF~ hoper.:; of prize blossoms to naught. 
The 'Yoo11y Aphid ( f<Jriosoma. loni_ge1'um ) , 
in which the immat nl'e fot·ms are co,·el'ed 
with n while wax,v Rl'('l'etiou. iufe~ts the 

--- ----

apple and, like the Black Peach Al>hid, 
al~o formH tolonie~ on the roots . A hairy 
lH'OWn ~JH'C'ies (Ciuara tllujafolia) some: 
timeR Rwm·m~ in immense numbers upon 
1he foli e:1ge of' the 11<1ti"e Cypress Pine~ 
( Caf.litris ) ; i1 wa:" at ti1·st thought to be 
a nn1 h ·e Rpeeies. hnt it pt·oves to he <1n 
immigrant, I ike s;o many othet·s. Aphids 
infest beans, <·Hhhage, wheat and manv 
other plants and tiH:' l·(~ are few inrl('e~l 
t lutt eR(·ape 1heir dept·edations. 

CHARLES ANDERSON 
.\~ the:;;e pngeR at·e heiug tompleted fot· 

pre};R we t·e<·oJ·d , t·egl'etflt lly, the death of 
out· fornlet· Dire('( or, H r. Ch;ules Andel'Ron, 
~LA. , C.:.\l.Z.R, 011 ~Gth (ktobet . Fo1· forty 
yem·~ he h<td bC'en <lkRoci<lted with this 
l\ln~enm, fit·~tly as itR minet·alogist and 
chemist, and sHhkeqnently a~:; its Directot·, 
retit·ing in 1!140. A m<Hl of ~imple tastes and 
poH~esHing a deep 10\·e of s<·ience f01· 
stient'e\; snke, he <·ontl'ilmted greatly to the 
aclnm<'e of knowledge. 'l'o re<lder!,; of this 
:.\L\c:AZI:\"Jt: lw will IJe t·emembeted lrv manv 
ln<'id and infot•mati,·e a1·tides. but I{e 
hnilt his repntHtion on the mm·e important 
<·ontrihntions to the Recorcl8 of tllP 
A u.((tralia 11 .llluu>um Hnd othe1· stientifiC' 
jont·nals. A mnn of wirle knowledge. and 
tt-n l~' erudite, he was ever ready to 
aR~:d~t, fot JIOne-tyro, c·mTeRpondent, or 
c·oliNlg"ll~eret· nppealed in rain. 

lh. A ndet·!·Wn hc-Hl been President of the 
RoyHl So<'iety o f :Xew Sou th Wales, the 
Li n nenn Hoeiety o f Xew South Wale:;;, the 
A nth ropo logi<-al Society of Ne\v So nth 
\ValeR, nud 1he Geographical Society of 
Xew Rout.h " 7ale8. 'rhe American )fnseum 
of Xatm·al Histm·y, Xew York, had elected 
him a Cone~ponding )lembei·. 

SinC'e h is l'etil·ement he bad been 
atta<'hed to 1he Censoi·sb ip Ser\"ice. HeiR 
!4unired by <1 HOII, )fr. )[. R. Anderson. 
B. \'.8<'., and two daughte1·s, )[l's. E. C. 
B<-lllek £lnd )lis~ ) J <ll'garet Ande1·.·on. Tiis 
remain~ were inte1Ted at South IIead 
Cemete1·y, y<lney. lie was in his sixty­
eighth yecu·. 

Foe hiogTn ph iC'nl detc-l ils, see THE A rs· 
'l'HALIA~ )ll '~~a' :\ 1 ~fA<;Azl:'\E, Yol. di, Xo. 
7, Detem ht-t·, Hl-l-0- Pebt·lt<H':V. 1941, PP· 
~~0-~21 . 
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Treatment of Snake Bite 
B y J. R. KINGHORN, C.M .Z.S. 

TH E 1·eally danget·ous ~makes of 
Australia numl>e1· app1·oximate1;~ 12 
species, lrnt if '\Ye confine ourselves 

to the recognition of g1·oups, this number 
wonld be 1·educed to six . 

The most dan ge1·ous snake js the Taipan, 
,rJiich happily is not ve1·y common. Next 
in line is the death adde1· which is 
followed clos.ely by the tige1· snake 
CSotech/iS sc'utat'us) a species 1·arely found 
north of Brisbane, and the brown snakes 
(De m a nS'ia) of ·which only l arge ·pceimem; 
( J to 6 feet in length) ~n-e to be feared. 
'l'he bites of Ya l'ious kinds of black 
Rna kes (Pse'Uclec l /.'is) and coppe1· heads 
(Den ison·ia) , though cau sing severe 
symptoms. are seldom fatal to ma11. 

THE YE~Ol\I APPARATUS. 

Yenomous snakes differ from non­
venomous ones in tJ1e possession of a 
renom apparatus. This consists of a pait· 
of enla1·ged canalized or grooved teeth, 
the fangs , situated on the maxillary bones, 
one on each side near the front of the 
jaw. To each of t hese fangs there is fitted 
a tube or duct wh jch opens over the 
entrance to t he canal or groove at the base 
of the fang. Th e tube shetch es back­
wal·d!'> below and behind t he eye, and 
terminates in a bag known as the venom 
sac or gland, wl1ich i. · situated between 
the muscles t hat open and close the jaw. 
\Vhen a snake bites, the effect is much 
the same as squ eezing the I'nbbe1· teat 
of ::tn eye-lotion d1·oppe1·, the venom being 
fo1·ced along the t ube and down t hrough 
the fang into the '' ktim . Developing in 
the gums a1·e reserve fangs, in various 
stages of growth, so that when the 
ope1·ational one i s loRt it is not long before 
another takes its place. 

1'he dentition of snakes enabl es us to 
dil-.;tinguish cl ea1·ly between ven omous and 
non-renomons snakes, and the nature of 
~~~~ wound c·auRed by thf2 bite iR also 
tnfo1·m~1tive. Venomous snakes cause two 

Jllllt <"tm·eR or. if ;I t'L's(.>J'\'l' fa11g i:-o. nlmol-'t 
in posit ion on one Ol' l1ut h 1-'idt•s. at nto!'{ 
tlu·ee m· fom· f<lllg lllllldm·c·~ ma~ l•l' sN!U. 
rf'he bite~ of llOil- \' ('11011Hllls Sl\<1kPl-' ()Xhihit 
H l<ll'g(.> umnher of pntw1 nt·c· lii:IJ·k:-. cor­
reRpondin~ 1o tlw JltliiH'l'Olll' t<•Pt h in the 
nppe1· ja"·· aml lw1w~Cln tlwm thE>r<· mn~· 
<llso he sm<lller tnarkings m~IIIC' h.' mi11nte 
pal<ltine 1eet1L 

FANGS AN O BITE MARKS 

~---+:.:OR:. 
COBRA A"O 

AUSTRA LIAN SNAKES 

~m<J)~ 
HARMLESS SNAKES 

.·· •·. . . . . . 
: SOLID : . . 
: TEETH : 
• • 

(J • 

VENOM 
M ENTERS 

FANG 

VENOM GLAND VENOM 
EJECTED 

VENOM APPARAT US HERE 

SX~~KE YB~0:\1. 

The Yenom of snakes is a Rpedally 
de\'eloped f01·rn of ~aliva. It has 1 wo n~es 
RO far as the RIHtke i~ conc·erned. Ruakes 
liYe mninl:r on small animal~. hirds, fr-ogs 
and othe1· snake~. wbi(·b they f.!wallow 
whole afte1· the-v ll<We killed tl1em. The 
Yenom immobilize~ tbe p1·ey quickly and 
pre,·euts its escape and. ci renlating 
t1n·ough its blood sheam. p1·epares it for 
the ~ubRequent action of the snake's 
digestive ,iuiceR. -Just as . alin1 has 
fe1·ments in it 'Wllieh play a par t in diges· 
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tion, so ~nake ,·enom h~ a mixture of 
ferments and n1eie~ in composition from 
snakP to snake. Some nake venoms 
contain a powerful clotting a~ent which 
causes c-oag-nlntion of the blood, and 
others; ha n =- an act h e substance which 
cans~ pm·alysi~ of the brain and neneR. 
1Yhen a sma 11 animal or bird is bitten 
its fnr1he1' movement is stopped almost 
at on re ei thet· by the clotting of the 
blood in its vessels ot· by t he paralysis of 
its nervouR system. Not unnaturally, the 
diges1he ferme11ts in snake venom which 
help in t he diges;tion of prey have also a 
destructive effect npon t he cells of larger 
animals: for example. many snake ·renoms 
b1·eak down the blood corpuscles and set 
free the oxygen·carrying pigment which 
they rontain; others damage the delicate 
lini ng '\Yalls of blood vessels and allow 
hremorrhage to take place. 

The active substances in snake 'enom!'> 
may, t herefore--

1. Act on the net·\ous system, caus­
ing paralysis of respiration. 

2. Destroy the lining of small blood 
vessels and ranse the escape of 
blood in to t he tissues. 

3. Destroy t he r ed corpuscles of the 
blood. 

4. Coaguhtte ihe blood in the vessels. 
In the tJ·eatmeut of snake bite, 

especial ly with nntivenine, it is advan ­
tageous io know i he species that inflicted 
the hi1e. 

TIT!<: FRF:Qt"J.: X('Y OF SXAKE BITE. 

The very high de<lth rate from bites of 
venomous snakes in India is attributable 
to special causes, mainly to the density of 
the natire population and the relatively 
unclothed cond i 1ion of their legs and feet. 
The small nnmbet· of fatal snake bites in 
Australin, an an=-l'age of about a dozen 
annually, may be related to the sparsity 
of itF; population and to the fact that there 
iR on ly a relatively Rmall poorly clothed 
native population. 

The chief reason for the rarity of snake 
bite is that most !:makes are shy and 
avoid man if they can. Only two or three 
species are really nggreRsh·e, and thes;e 

--
happily a t·e of rare occurrence. A few 
snakes "·hich are nocturnal in habit, like 
the death adder and some of the vipers, 
lie up in t he day time and are unlikely to 
bite nnleRs they are diRturbed. 

The elapine snakes, which include all 
the dangerous Australian snakes, a1·e 
distinguished by their biting apparatus, 
being ]Wovided with a canalized fang with 
a groove down the front face, so that 
when t hey bite, especially through 
clothing, a good deal of venom is likely to 
escape. In t he venoms of the snakes the 
ronst itnents which act on the nervous 
system predominate, but a few of them 
(for example, t hose of the tiger snake and 
brown snakes, Deman.sia) also llaYe 
coa~nlant effect~ on the blood. 

SY~IPTOMS OF ELAPIXE BITES. 

The fi1·st symptom~ are nausea, vomit­
ing and faintness, quickly followed by 
drowsinflss. Rometimes thel'e is pain in 
the che~t 01· abdomen. The patient walks 
li ke a drunken man: sensation is blunted. 
The eyeli ds rlroop, speech is slurred and 
difficult, and so is swallowing. The limbs 
become very weak, thou~h n ot as a rule 
completely paralysed. Respiration be· 
comes slow a n d finally ceases. 

Vel'y early after bites by the Australian 
snakes, ihe pupil s become dilated and fai l 
to t·eact. 'T'he patient becomes prostrate, 
the ~kin bhmched and sweating, the extre­
mities cold, th e pulse rapid an d thl'eady, 
respiration~ f1·equent and shall ow, and 
s;hork symptoms may be present. 

After the bites of elapine snakes whose 
venoms contain coagulant ferment, the 
patient ma~· Yomit or cough up blood as 
afier ihe bites. of some Yiperine snakes. 

TRBA'r:\IEXT. 

The main objects of treatment are: 
(1 ) 'l'o delay ot· prevent the entry of 
Yenom inio the blood until it cnn be 
neni t·nlizrd by g ivin g antiYenine: (2) to 
get rid of elf'; mneh as possible of tlH' 
in jected venom from th e bitten part; (3) 
to combat t.hc general symptoms ~f 
poisoning: (4) to <1llny the paiients 
fears. 
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ANTI\·J<;XIXE. 

The most sati s fac tory method of heat­
roent of .-nake bite is by the int r a..-enous 
injection of ~mti venin e. This i s made by 
injecting at first ver·y small , but gradually 
increasing, doRes of snake venom into 
]lOr~es unti l they can tolerate la rge 
amounts. Theil· serum is now found to 
nelltralize the venom which was used to 
jmmunize i hem. Unfortunately no s in gle 
antirenine if'; a v:::t il able for the treatment 
of the bites of all snakes. 

For the !=makes of Australia very high 
potency t iger snake antivenine is avail­
able, of which large doses must be used 
in the treatment of bites by the death 
adder and taipan. For tiger nake bite~ 
ahont 3,000 units (2 to 3 ampoules, 14·21 
c.c) of concentrated antivenine would 
probably !';Uffice, whereas for bites by the 
taipan or death adder 6 or 8 ampouleR 
( :10·50 c. c. ) of antivenine are needed for 
t he initial dose, and as much again should 
be giYen if Rymptoms persist. 

FIRST AID TREATMENT. 

The first step in treatment is the 
application of a ligature. This gives time 
to get the patient to t he doctor, who will 
give antivenine as soon as possible. 
Ligature is only applicable to bites on the 
limbs and shonld be applied at once 
tightly enonp:h to stop all the blood flow 
to and from t he limb. Though the most 
suitable li~ature is a large, soft walled 
tnhher tube, a large handkerchief, a boot 
lace or a piece of string tied tightly round 
the limb will set•ve. It may be tightened 
h~· inserting a stick and twisting this 
t·ound. The l igature must be applied 
between the bitten part and the heart. 
Tt should be left in position for half an 
hour, after which it is wise to lift it for 
half a minnte to a llow fresh blood to enter 
the ligated part. This should be done 
e,·ery ten minutes for the next hom·. Each 
time the lig-ature is lifted some ..-enom will 
of c·onrse enter the circulation. If the 
ligature i~ on th e Jo"ver limb the patient 
should not attC'mpt to walk, because the 
movement of f he muscles lifts the ligature 
and pe1·m i1 !-\ t he entry of ""enom into the 
(·iJ·(·u ln I iou. 'I' he ligatnt·e keeps the Yenom 

out of the g:enet·al t·irtnl:ltion until anti­
,·enine can b~ injected. In the ea. e of 
:-;ome ,·enoms it m a~· loea 1 ize part of 1 he 
poi~on in the lignt('d part and in any cal'c:> 
it afl'orfl!' time for nwasur€'S 1o J'('ffi(We 
Yenom from the bitten part. 

fmnwdia t<·l~ .. <lfter nppl~ iug the liga t nt·e 
~teps must he t nken to rem on~ Yenom from 
the hit1en ]J<ll't. If the hite i~ ou tlw 
tr·unk where a li~ature <':lllnot lw nppliPtl. 
theRe men~m·e~ will han-' to be ~HloptPo 
Rtt·aight away. 

The fit·st thing to do iR to '"''"h aw<n 
any renom on tlw Klll'faee of t h<' Rkit~. 
'PJ1 is i!-i p:nti<"nhnly impol'tnnt in tlw eaRP 
of elapine snake~ ilt whidt, owing: to tlw 
nature of the fan~s, a good deal of fn•<' 
\'ellOin i~ llNll'h' al\\':\YR left 01\ f1H' ~nrfac•p 
of the ~-;kin. · · 

The next ~tep i. to Px<'i~e the hit<>. ot• 
if it i~ on the hody to <'lll out tht' hit (pn 
part. Thi!o\ may he clone by 1iffing np th<' 
fold of the , kin nnd tiR. 1ws inchulin!.!: 
t he hiieR and ,.ut ting it out with a ~harp 
knife. For thiR to he of nny u s<~ it must 
he done with in the fil'R1 t"hree minnf P~ 
after the hite. All the ti!':Rues to the 
bottom of the fang pnn<"tut·e ~hould lw 
cut out, hut t hiR wonlcl he V<'l"Y cliffkllll 
to do il1 the <"ase of hites by Rn.al<c>R wiflt 
huge fan gR lilw th<> inipan. AR !-\non aH the• 
hU e is c·nt ont . nr(ion should he nppliNl 
to th~ wound. Th i~ c·an be done hv Ow 
mouth if thi.f< i.~ 71Ntft11JI, he<"an~£' ii hm; 
been Rh own 1 hat HJUI kP venom~ in 1 hr 
mouth or ~tomad1 do not ram"P nny 
poisoning bN·~ln~e the~· m·e not ah~orhN1. 
hut are d~~tt·o~·pd h~ the dige.·t iYP jniN·~. 
A simple method of applying "u<"f io11 
without sucking h~· mouth i"l to hurn gr·a~,.. 
or paper in a panni<'an or other a\·ailahlP 
uten~i1 and dap thi~ oYer the womHl. 'T'h~ 
heat dti,·eR mol't of the air out of tl1e rnp 
a nd HH the air whic·h ir-:; left in it eool!".. 
~trong ~n<"tion i!o; exerted on the wound. 
ThiR c·an h<> clone repE-atedly. 

n~;-;F:REC'TTOX. 

Anothe1· method of treatment bv which 
some of t hf.l Yenom m~1v he 1·emo,ed from 
the ligated part depei1ds upon "Tashing 
out the Yenom with Rome of the patient'R 
own hloocl. This met hod <:an onl ~ be u~ed 
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when the patient J·eaches the doctor. It 
is only of t1se if the bite i~ in a limh aud 
a ligature haR been applied immediately 
and is still in position "·hen the patient is 
Keen. It is likely to be spe<-ia lly useful 
if antiveniJ1e is not available. Two Jiga­
ttu·es are ::tpplied to the limb. Olle Hbo,·e 
the other. The t1ppe1· one is <lpplied just 
tightly enough to obshn<·t tile Yei11s bnt 
not the m·teries. The lowe1· OJW is the 
ordinary liga t ure. vVheu the lower liga­
hn·e is lifted, if n f.>mall openjng has been 
made in a vein, blood jn!'ltead of flowing 
back into the patient·~ c-il·culat ion wm 
fl(nr out and cany witl1 it some of the 
,·euom. The same i:nethocl mny he m:;ed in 
OJ'der to ·wash out venom hom t he wound 
which has been made b:v excis ing the hite. . . 

A useful early medical treatment is the 
application of a wet dressin g of glycerin 
::md Epsom salts, which ca,1ses :01 flow of 
serum and draws out venom from the 
wound. 

GE!\ERAL 'J'H~AT1\1EN'l' Or' H:"\AKE BITE. 

The patient sJ10nl<l be kept ''"arm and 
at rest. fijs fear~ should be allayed by 
impressing on him the fact that he has 
aheady escaped the severe aud immediate 
dangers of snake bite ~md will certainly 
survive. Hot ch·inks are the best stimn­
lants. After the bites of viperine snakes 
the seve1·e shock-like symptoms can be 
combated by blood transfusjon. 

HOW '1'0 IDEX'IIFY SNAKES. 

The accurate identification of a snake 
depends not on colour and markings, as 
these vary considerably and may be very 
misleading, but on the comparative size 
and shape of the head shields, the teeth 

and fangs, tbe numbe1· of scales TOnnd ille 
body, whether they are smooth or keeled, 
and the numbm· of ventr-al scales from 
chin to base of tail. The anal scale rua:y 
be ~ingle o1· dividfd, as also may be th'e 
scale~ under ti1e tail ( candals). 011e of 
the 1·easons fot· this is that the number of 
,·e11h·als and candals indicates the number 
of l'ibs and Yel'tehrae, whilst the head 
plates often gire an indication of the 
disposition of hones forming the skull. 

SCALE ROWS 
ARE COUNTED 

DIAGONALL V~ 

ROSTRAL 

CAUOALS 
SINGLE 
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Keeping Drinking W ater Pu re 
By ELIZABETH C. POPE, M.Sc. 

I
~DlC~ITY ft·om dil-><><tsc enjoye<l hy 

modet·n laq~e c· i1 il"s h<ls hee11 lll<Hh• 
possible only by th e Jn·oYisiou <lltd 

der<'lopment of pu1·<• W<l tet· s nppl iPs. 
J>I'OJH' I' method: of sall i j <1 j ion ;m<l olltt>1· 
he;llth services. 'Yit hont them. o\·t•J· 
c-rowdin g of human~ in lnrge towns ami 
e i1ie~ woulrl ilw,·itahly leacl to 1lw 
pollution of th e watet· wj()J germs an<l to 
c·onsC'qnent epidemies or diseases aruong 
1IH' people who <h<lll k it. If genus or 

typhoid, cholent, dyHentet·y or othe1· 
wnte1·-hon1e di~eases once gain acc-ess to 
a watet· supply, they can spread ve1·~· 
1·apidly through a population. It is, 
'the1·efore, the WOl'k of Cl whole team of 
xc: ie111 ist. employed by a wate1· . upply 
authol'ity to see that su ch an occuiTeiwe 
<·a nnot take place. 

Bex!<leR ge1·ms, t he water . upply is 
populated by host~ of other plants au<l 
animal!'i.1 These, also. must be exdnded 
f1·om the water s upplied to our home!' ot· 
el!-;e t hey will become a nuisance, not only 
to 1he householdet·, but c.tl. o to the 
engi neet· who has to c:onvey the water 
hom the t·esm·voir~ to the cons umers. 
rrh~ l'i10ry Of how thi8 lH done lll 1h<.> 
wate1· :::;upply of Sydney Hnd othe1· pads 

1 'rhe animals ancl plants Jlying in our water 
.SUJ)))Iies were dealt wi t h in a previ ous article. THE 
AUXTRALIAN .1\-lUSEUl\1 :v!AG,\ZINE. V o l. Yiii, ~0. lo. , 
.Tune-August, 1944, pp. 267-271. 

o f tlte WCH·}Il j, fnlJ or in l<•t·v-.t. a nil l':H·It 
out• of ll'-' \\ ho \1'1'" \\ .lll'r fl'olll sHdt H 

'11 ]I }I I y ~ho uld k 110" ~ouwt hi 11~ of " h :t t 
go<·~ 011 behil11l till' l't'l'llt's. if unh to 

J·f.>a)iz<' why J'<l11'l' iiHH' to lw paid. · 
~\ t t Jiil' poillt it is ili{('I'PN( i11g to Jl:l SX 

in 1'<'\' iPw what ot11· l ' t•mot<? fon•lw:u·s did 
to ohhtin snppl i<'' or cll·iuking "a1Pt' . 1 n 
doing thi~ wt> \\ill"'<'<' al .... u how, a' tlw 
kn owled ge of tlw nwcil:tni<·' of su ppl~ and 
of pm·ifi<:ation <td\Hill'l'cl, hig dti<•s ht•g:ttJ 

S~tlll(· ~·, \\Jtlt•r l!'o t•urlllt•ll h ~ 

Jlnl'o,..lng lt Chruul(h N(' r t't' no; o l tltu• 
nin• mt>«h. 011t> of (ht.''<f' " C' r tot> II P< 
1-. '('t' ll h t>rt>, hol ... t('tl fr11111 fh t> 
,icJt• uf Chc· IJICt•r "hnmiH•r fnr 
•· lt>nn l ng. \11 t-lt'c· Crl<- cratt c• ttl(l't' l'o 
Ull nn cl don 11 ulong tht• !'old t> llff ­
ltt g fh~· -.c•rt'l' lll'o UH T(' CIUfrt•tl, 'J' ht' 
'<iZt> nf f ht> M ' rt't>n mny ht> jutlgt>d 
br NIIIIJinrllll( If nlfh fh t> ttuHt ' " 
fl~:un· .,. ,., . .. fhrou~:h th t> lllt'~< h. 

to g1·ow an<l tlw inh~1hitautR n o l oiii.!:<'J' 
li n•cl uncle1· the• ~ltadow of di:-.eaRe. 
~o one can lin• withont watce·. ' l' lt e 

nhori~inal hom om· " Hed ( 'enhe" o1· the· 
shipwrec·kecl sailo1· o11 a t·aft Ht>t>ds 110 
J·t>min<lei· of this fa<'1. lmt c·ity dw€'11PI'S 
tt'ncl t·athe1· to foq~et it. ('omP clt·o11ght. 
<·onH' t·ain, the_:y nw1·ely 1tn·n on i heir 1 HP"' 
lo oh1ain all t he waie1· ihey want. 

The fhst c-ivili~E><l men were r•euc• J·<tlly t-- • 

ol'c·npied in t·tnal pm·snits. and. like• our 
~t>111et·~ today. eath little unit made its 
owu anangement~ alwut water aucl "<llli-
1nt ion . Populat ion" w<•t·c ~catte1·e<l and. 
Jn·oYicled that the l'<lillfctll wa: adequate, 
wC'lls. tanks and loc·;.ll xt 1·eams JH'o\·i cled 
fot· all thei1· needs. 

ln 00 B.C. we fincl iu ancient Han ~ln-ii 
1 he following xtn teme11t: "It i s good to 
keep water in toppct· ,·essel:, to ex}>O~C it 
1o the . unlight ancl to filter it th1·ongh 
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cluncoal." TheRe simpl e p1·ecepts. the 
heatment of wa1er with copper. exposure 
to sunlight. an<l filtration, are three 
sound prin<·iplei' and. con. idering the 
limitecl knowledge of tho~e far-off times. 
~how amazing pereeption on tbe part of 
the advise1·, as we Rhnll f4ee . 

The Romans also seem to ha,·e been 
keenly iniere5;1 eel in wate1· supply, 
-espedHlly the meclwnical side of the 
p1·oblem, and many of their aqueducts 
and bnthf-l still 1·emain to testify to their 
enginec1·ing prowess. Hut after them, 
t here was a sad bac;k ·li<ling. 

The indnst1·ial t·e,•olution in Etu·ope. 
in the lattel' half of the nineteenth cen· 
tm·y, changed the whole complexion of 
the p1·ob~em of watet· supply. People 
flocked to the cities aud towns where they 
rould obtain wm·k of the new kind in 
manufactm·ing con('ern~. Theil' ideas of 
cleanliness and ~a nitation we1·e crude in 
t he extreme and water supplies became 
polluted ar.; a re. nlt. Epidemics of 
disea~es wel'e taken a!': a matter of 
com·se; they we1·e part and parcel of the 
new kind of life in the towns. 

At this stage London drew its water 
from the Thame~, and it was pumped, 
unti·eated, direct to the consumer. The 
wate1· was drawn off l'ight in the heart of 
the city and London's sewers also 
emptied into the l'ive1·-upstream fl'Olli 
the intake p ipe of at least one of the big 
water supply wot·ks. Londone1·s, howeYer, 
continued to chink <:lll<l enjoy the water, 
and it was not till one public-spirited 
clocto1· <hew attention to this horrid state 
of affahs in a scathiug pamphlet, "The 
Dolphin'', publi~hed in 1 27, that they 
began to 1·ealize tlwt nil was not as it 
should be, and commenced to agitate for 
tefo1·m~ in the matter.1 As a result of 
thi~ agitation, watet· wa~ <hawn fl-om the 
ri\'e1· above ihe 1own and its sewe1· 
outlets. 

In the early vn l't of the nineteenth 
(:entm·y a great advance was made. By 
th i~ tjme t he mietoscope, discovered by 

1 An extract from this pamphlet is quoted in 
the previous article, q.v .. and the water supplied 
to the t'on:;umcr is described together with the 
inhabitants thereOf. TH~~ AUSTRALIAN MUSEUM 
MAOAZlNE, Vol. viii, 1\:'o. ~. June-August, 1944, 
f)J>. 267-271. 

Leenwenhoek, ha cl been in use f01· well 
on•t· n c·ent ury and people we1·e fully 
awat·e of the hosts of tiny creatm·e·5: 
li\·i n~ in 1he wn1el' they drank . .Xaturallv 
they had thought of them as possible 
<·nn!-les of <li~ense, and had hoped to fiud 
way!' of keeping their drinking \Yater ftee 
of miC'L'oscopic c·l'eatm·e~ as well as tht> 
l;ng-e1· plant:-; nn<l animals which they 
ha<l been able io Hee all along. · 

In 182!) n <lis<.:oYery was made which 
has been of far-reaching importance to 
the scien<'e of " 'aier supply. In this yeal' 
it was found that most of the tiny plautx 
ancl auinwls <·onld be 1·emoved me1·ely by 
pe1·tola i i ug- 1 he wate1· t ln·ough a thick 
bed of san<l . So successful was thi5: 
method that it was introduced into watet· 
\Yorks en~t·ywhere. EYen today this type 
of filter is in u!'le in many of the gt·eat 
eities of the world where water supplies 
eome from 1·h·e1·~ . London and Washing· 
ton, fo1· instance, use this method. 
S~1clney·. watet· ~upply uses a different 
system of filtration and this will be 
<leseribed late1·. The township of Rich­
mond in Xew South '\Vales, however, uses 
watel' pumped <litectly from Hawkesbury 
Hh·e1· and here the sand filter is used in 
t he time·hououred way to ensure purity. 

Since the distoYet·y of sand filte1·s, no 
majol' achance in methods of wate1· filtra ­
t ion has been made, but nowadays, unlike 
the discove1·e1· of the method, we can giYe 
the 1·eal rea::-;on for its success. It is a 
compan1tiYely ea. y task to keep mos.t of 
the hu·get· denizens of the clam an<l 
streams out of the pipes. and l·eset·,·oir~. 
Coarse sc1·eens with wide me h or big 
hole~ will etfecthely stop fish, eels. tad· 
poles an<l mo~t wo1·ms, but, strangely 
enough, nt 1 he local water-wo1·ks the 
Long-Sec·kecl 'rol'toise pt·o\es intrattable 
in this J·eHpect. Thi)O; small, hea,·y animal 
:;;eems to be ble~setl with the 'excelsior· 
spi l'it which makes him want to climb 
e,·er higher. 'l'o him a filter sc1·een is a 
dare aml <.:limb ii he must. The writet'·s 
sntpl'i~e knew no bounds when she peered 
into the mixin g chamber Erom which 
waier h; sent to Sydney aftm· the final 
fi ltration antl ~nw lite1·allv dozens of 
slll<1l l tol'i oi~~~ ~hnggling i 11 the ft-oth 
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The Long-Nec ked Tortoise (Chelodiua l o nJ'i­
~ollis) cle fies th~· filter scret•ns b y climhhtJ' 
0 ,.·t' r them und so re~aching tht• tlnnl naixing 

c h:unber of the tiltrnt ion ttlaut. 
Photo.-E. C. Popt-. 

and boil of the wate1·. llow they Ji,·e 
there and escape being swept into the 
long tunnels which r un to t he city i.· not 
known, but t hey a re neYe1· en countered 
choking pump ,-al\'e~ o1· othet· 
installations. 

These larger c1·eahu·eH xcareely won)T 
tbr enginee1· at a ll. Hi: chief difficulty 
starts when he t l'ies to 1·emove the mi cro­
scopic plants including t he bactel'ia an<l 
animals from the water. Any filter fine 
enough to hold them back AO slows up i.lt e 
the flow of the wate1· t hat it become~ 
useless if a la1·ge quantiiy of water haR 
to be dealt with in a h1n·J·y. This is where 
the sand beds are useful. 'Vater will 

Anim:als of t h (' 'li , ·ing 
filte r ' on the su ncl beds 
e nt organisms san:nlle:r 
than the m seh ·es and so 
r e JUO\•e them (rom the 
drinking water. H e re 
~~~· Amoeba (on the 
l'tA"h t in figur e 1) 
Ul) Ji rone1tes :uacl 1.1egins 
to en~nJf IHn:t of :l nt:tss 
or bacterin (ffgu'l"e s 2 
nnd 3). h1 figure 4 n 
clump of buctcrin has 
Pnssed into the interio'l" 
of the Amoebn :nuJ 
digestion of t h e m hus 

b egun. 
After Comandon and 

de Fonbrune. 

(haiu tlnough ~<llHl lwtls at qnitr a fn~t 
1·ate ( 1 :.!0 to 1~0 gallons pe1· ~quare foot 
per hour). aml if the :-.nncl is fine grninecl. 
mo. t of the small 01·ganism'- <11'<' ('Hnt!ht 
up and lie lik~ a slimy l'arpet ou m· jn~t 
below tlH' ~ndace of tlw ~and. )[icro­
.·ropit (•xamiuat ion of this ' lh•in~ 
ra tpet · l'how~ it to c·othi~t of '-JHIII!.!t''-, 

l'Otifet·~ ( wheel <lllim;\lc·nlt•'.\ :llld otht•r 
~imilcn ~mall animals. Bt·o\P·-in~ n\<'t· ih 
!:lll·fate <ll'e al~o millions or tin~· nnstan•n 
<llHl in~e<·f hllT<W. 'l'hi!4 J•pgnlat· lllPllag<'t·i<' 
of Ol'g<l1li~m~ <·ontinnPI-l to fPP<l <l~ it 11i1l 
hefote it was d{"lHI~i tPd on t ht• :-.and. t•on 
~nruiug p;l~!o\ing bac·tet·ia and othl't' tiu~ 
plants like diatoms and cJp,mjd..., m· Pis<• 
pt·eying ou the tiny attimals. 'l'lw ...,and i:-.. 
the1·efot·e, not the on ly agpn( n1nying 011 
filteJ·ing--c>vC't·~· ~mall nq-'a11i~m h:ts (n 
nm the gmmilc>t of t hc>sc• ,-igi l:tn t 
u·ea1 m·e~ ill tlte 'li' ing filter·. This i~ 

what makC'~ thc> sand ~u<·h an c•fTc•('liH• h:tJ· 
to th(' hadet·ia <lntl othc>r minnl<• 
organi~rnR. 

Afte1· n tim<:> tlw sli my ('al'pel lw<·onws 
so thi<-k that 1he flo\\ or wat<•J• tht·ough 
it is 1·et:n<lPd and may c·<•asP a lt ogc>IIH~t·. 
\Yhen this happens thP fiow of watc•1· is 
diYel'te<l to ano1 he I' li It f>l' he<l and t lw 
chokecl on(' is clntinc•d and allowc•d to 
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. \ s(H~t!k of tlu• s lutlge 
seen under the ua icro­
s c o I' c . ~lit•roscotlic 
t•hutts :uu l a n ilnnls fo nn 
th e b ulk of i t. Inse l : 
Smne of t h e s ludge lt t" ltl 
bll ck h~· t h e 65 0 ·w i re-

m esh filter screen s. 

<hy off. The film of organisms can be 
rolled np like a mat and J'emoved, and 
the Hand i}:; then l'eady to lJe used again. 

As aheatly stated, thif-l is not the 
method of filtration used to pul"ify 
Syclney's wate1· supply, because the 1n·in· 
eiple.· invol ved are :o:omewhai. diffe1·ent 
fl·om the ones which obtain ovetseas. In 
the fhst place om· wate1· i~ not drawn 
horn 1·ivets wlle1·e pollution is likely. 
In~tead, catchment a1·eas m·e set aside 
and 1·igi<.lly contl·olletl to p1·event human 
wastes and othe1· pol1 utin g substances 
fl-om contaminating the watet. This 
m~'ln:-; t hat, l'igbt from the stal't, t he 
"·ate1· conh-olle<.l by Sydney's \Vater 
Boatcl is les~ h1 need of filtration than 
ove1·~eas ~mpplies because the1·e a1·e fewet 
getms in it. 

The wate1· is btought to a tiltrat iol'l 
plant and paFisecl th1·ough fine wir e­
meshed f.ICl·eens, ~5 ~hands to the inch, 
known a~ !-;ix-fifty me~h , and made of 
coppe1· wh·e. H mHh-etl!-:1 of la1·ge frames 
<:anying this "rite mesh :ne u:-,;ed in each 
1ilte1·, and they have constantly to be 
J·emoved f01· cleaning as the sludge 
qu ickly chokes them. The water that has 
pa"'sed t ln·ough them is clean and quite 
fit f01· (b-inking. Ceaseless tel';ts ate 
eanje<l out on it, ho,YeYer, and a ca1·efnl 
wat<.:h i~o; kept fo1· hatmfnl bntte1·ia 

hecans~ they aJ"e not as effeetively 
arrested lJy the whe mesh as they at·e by 
the 'living filtel'' of the sand beds. It is 
not essential in this instance. because the 
''"ater is not ahea<ly polluted when it 
1·eaehes the SCl'een. 

Two p1·incipleFi besides filtering are 
inYohed in the pm·ification of (hinking 
wFI te1·. If wa te1· iFi shn·ed f01· a consider­
able time before use, many of the tiny 
organismf.i and all f01·eign matte1· begin 
to settle towm·ds the bottom. After 
1-leveta 1 days the wa tet is noticeably 
tle:ne1·, an<l apa1·t fl-om the sunlit upper 
layer of wate1· with its numerous micro­
scopic floating plant~ and the attendant 
c1·ow<1 of animals which feed on them, it 
i~ Jn·actica.lly fl'ee f1·om o1·ganisms in 
mi<ldl e depth s. \ :rc:lter for consumption 
is. as a 1·ule, (hawu off horn thi~ middle 
laye1· of wate1· in the <lam~ . 

• Tnf:it as on lan d, so <lmong the plants 
in the wate1· sup ply, there is a great out­
lnnst of actiYity in sp1·ingtime. Occasion­
ally ~ome 01·ga11ism may m ultiply so 
gteHtly that it l>eromeR c-1 nuisance eithel' 
by imp:uting a taste to the water or by 
tlis<:olOlnil'lg i t. 'Vhe11 thi~ happen~ 
d wmiel'lll" m·e .a<l<le<l to 1 he water 1 o kill 
them or to cause them to l>nn('h together 
(fo1·m a floc.:) c-1nd :so bl'C'ome too hee:wy 
to float. The:v ihen siuk 1o tlw bottom 
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•11ert> t hey <:ease t o ue a nnisanee. One 
" . 1 1 t . 1 . I' of tbe d H' Illl ea ~ 11 !-;e( ex -en s J\'e y m t 111:' 
w'IV is hlnexton e ( eoppe•· snl phni (;'). 
wlJ.i th kill s <llg-a l p l<mts ,.e1·:" J·ea(lily. 

Another tronble-m c-1ke1· f o •· the supply 
enuineer is t h e type of ba<'1 el'inm whi<·h 
ca~ses th£> !-;o-calle<l 'nu;ty wnte 1·' . C'e1·h\in 
types of i'he~e ~mH 11 plants <He a hle 1 o 
,{bstl·aci i1·on from the wate1· in wllieh 
thev live and f1 nn lly deposit it on the 
in~itle of the wc-1te1· pipe~ . whet·e it m<ty . 
in time. <'hoke thPm up compl etely. The 
b~('teria do not neecl to <·onsnme il·oH­
('Ontaini ng snb!';t ;.mce~ in onlm· to 1 in•. 
and their prod net ion of the lH·o·wn Hlimy 
deposit is, <lS i t were, a m et·e by-pt·oclm:t 
of their life p1·o('e~se~. fol' th ey can lin: 

fas1 en theml'P h t>..., tn 1 ht• "ith•..., of tlw 
pipes. Here the~- ~1'0\\ :tncl mnllipl~· 
1·apitlly. fo1· a c·onst<lnt ~ tJ·<·nm of food 
and ox~rgen c·ontinnnlly pa)o:sp-: thpiJ· cloo1·~ 
an<l Jh·inu eowlitiuns aJ·t' \l'I ' Y fa\ollt 'ahlt". ..... . 
011 t \\' O o1· thn•P m·<·a ..... ion..., pip<•:-. ha\ t' lwPn 
so hlcH·ked hv molhtl't·s th;tt th<' Y ha,·e . . 
h~HI to be t'I:'JllO\' t•<l ot· C'l<•a•wcl out. :4o 
\H' l:'l't' that whilt• wil·t> lllt'l' h filtl't'l-1 :ti'P 

1·ensonahl~· eftkit>nt in Jllll'ifyin!.!. ont· 
<hinkitlg \\'<l1PI', they an• 110( tiJH' PIIIHI~h 
to hold h<l<'k all the tin,\ lan:H' of tht• 
aninwls 1lwt lin• in watt••· s11pplic·~. ' l' ltt•st> 
mny lin• to gt·o\\· up in tiH• pipt>s ancl. 011 

l'HI't' o<·<·n:-:ions. an animnl hig <' llollg h to 
he \' isihle with the nnkPil l'~' t' pops out of 
on e of om· 1nps just to t·t• mi ncl \1~ of t hP 

~;,, 
tt · .. :· .. ·~ 
... 1 • •. \ . \~ ~ . \ 

' . . .. \. : ·. ,. 
l . . ;. 

·*' . 

EucJ YiC" ' of four water l»i(»N~. On t h e left is n JH'W t YJI\' uf irttJI 11i plnJ( li nt'd "11 h 
b i t uminous COIUJHHIIld to Ilrt",·e••t th t• ,,·orkiu~s uf irc•n h:~e•ll•rla. ,\ lun~sidt• if Is 1111 
unus~d Iron llilll' for compnrison " ·ith Ch e n ext tm~. whi<•h is rt'l.ntlur lrcm t•itH' h:ull' 
nft'ectccl b~- iron b:lcterin. On the extrenae ri~ht il'! an old st)'lt• l e nd t•ltw: If f... un:dt't·•· h •d 

by iron bn<'tt"rict t' ' ' l' ll nftc>r scYt- nt~· , .t'ars uf 'l' r' it'(', 

pel'fettly well in th e abse ll ('e of i 1'011. lt 
i!\ a ve1·y annoying habit nen•t·the lesR, 
fo1· waie•· t hat is hadlv (1 iscolonred hy 
theh wol'ldngs tnstes Hl; d ~mells slig-htl~· 
and , though i t is uot considel'ed actually 
unhealthy, it is nupleaRaut beca use it 
leaves a deposit on household utemdls, 
!\tains bath s and la nmhy. and also b loek s 
up t he pipe Rys tems o,·e1· a pet·iod of 
yea t s. The pipe~ 1 hemseh'es tlo not rust, 
~s can be seen fl•om the nccompanyi n~ 
tllushatioi) , fo1· the thieknN;R of the wall 
of the affected pipe is p1·actieally the s<lme 
a~ in a new uunsecl on e. The mai11s <ll'e 
often flushed ont to waRh n way the J·n~ty­
lookhJg e:H·c·umnbli ions. 

Othet· 01·ganismx which tend to thoke 
pipe: <ll'e s mall fl·e~hwate1· bivahes. Their 
la n·a~ somehow <.) ln<le 1he filtE>t·s <11Hl 

teeming millions of hi~:' kind wllic·h li\'e 
'way ha('k honw' in ila• t·<>sen·oit·-. and 
dHllll:'. 

On the whole, our wat<>r is pnt·<• aud 
healthy, thanks to offitials who <·on •·dautl~· 
wot·k 't o keep it so. and we ~hon lll lw 
!-{l'<th>fnl thnt theit· rigilHIH'P IW\'C'I' 

1·elaxes. Dail~· tlwy sample thf' wall' l' to 
see that it i:-: np to ~1ancbncl, and if it 
fa ll s below J·ecpJiJ·ement~ 1 hey takP step~ 
to set it 1·i~h t hy aclll i11g the app t·o pl'ia te 
('hemkal!ii o1· hy taking othe1· mea-.uJ't'" to 
pm·ify it. 

If :vou will now <:ast vout· mi111l h;t('k 
to t h~ }H·eeept~ given in ~00 B.c· . ~·on will 
se~ how do!-;ely the <.Hlri<-e O' jn.•u the1·e . ~ 

fo1· the tl·eatment of "·atet· tallies " ·itb 
what i~ tloue toda:r e,·en after <'entul'ies 
of ill1Pnsi\'e t·esea;.<:h . 
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Baker's Creek Gorge 
By T . HODGE-S M ITH 

A 
L::\IOST at the head of Baker's Creek 

Gorge, on the eastern side, is the 
town of lliJlgrove, about twenty 

miles easterly f rom Armidale, which is 360 
miles by rail n01·th of Sydney. It is 3,150 
feet above sea-le\'el. Less than a mile on 
the othet side of the Go1·ge is the town of 
:u etz. 

App1·oaehing IIHlgrove ft·om Armidale, 
one passes over undulating tableland 
tonntry which, like all gt·auite count1·y, 
is somewhat poot exc·ept where, here and 
there. the temnant of an ancient (Ter­
t im·y l laY a flow has produced a r i ch and 
sometimes extensive fiat. On reaching the 
town the whole F-Jcenery changes with 
a lmost startling s uddenness. Here one is 
standing on the edge of t he Gorge peering 
down fifteen h undred feet in a vain 
attempt to see the c1·eek below. Only a 
few mile~ further down the Gorge the 
<·reek plunges down another thousand feet 
whe1·e H leayes the har d granit i c rock and 
p<1!SRe~'> over the softer slates 011 its 'YfiY 
to join the }fRcleay River, one of the 
eoastRll'ivt>l'Fl of the State. 
Baker'~ C't·eek G01·ge, which is a source 

of joy t o the t01nist, proved an ~lmost 
immpen 1ble ha r r ier to the early minet•s i n 
the field. The story of how they dragged 

loads of o1·e np its steep sides, always 
t lu·eatened witl1 death h·ow the floequent 
h1nclR1ides, and then by bu llock wa()'gon on 
1 

• ~ 

11e monotonous Jom·ney over rough bush 
tn1tks either to rr amworth 01· Grafton 
JH·oddes an epir of .c~ustralian pionee1·in;. 
of whirh nufm·tnnately few Australian~ 
have any knowledge. 

Bnker's Cr eek Gorge 
from l l etz, looking 

s outh- east. 
Photo.-T. Hedge­

Smith. 

T he fi1·st defin ite t eCOl'd of a11y mineral 
i n t he dishict was made in 1853 by the 
Rev. ,V. B. Clat·ke. who noted a specimen 
of antimony ore ( stibnite) f t·om Hillgrove. 
1 t was not until 1877 t hat the first dis­
<·oyery of l>a.vable ore was made by the 
TI<wei·::;;hed brothet·s and Thomas. This ore 
wa~ xtibuite. the sulphide of antimony. 
and it was ti1·Rt m h1ed at the Sunlight 
)Jine situated in the Gorge itself. 
.An timOJJY is a sih et·y-white metal with a 
<·J·ystalline st1·ncture. It is ve1·y btittle 
n ncl c~m be easily powdered. The pure 
metal has little n sc in industry except in 
the ])Owdet·ecl fotm, when it is used to give 
<1 Rteel-like poli~h to pottery. As an alloy 
with ~nch met~l::; n~ lee:ld, copper, zinc, 
m1d tin, it has many nse~. Type metal. 
lh·itann i:1 metnl. and <'ertaiu anti-friction 
mete:l l !S ~n cont<'l in t-m t imony. As a war 
metal it iR of g1·eai- importance. 'l'he 
~nlphide of antimony is userl to form 
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dense white fnmes to mark the position of 
exploding shells, and a lso in ce1·tain 
detonator caps. The metal is userl to 
hm·den bullets. 

In 1881 the fil'st speck of gold was 
disc·oyered by Aaron Smith in t he Gari­
l.>alcli Shaft. Since that date the mining 
1'01· gold may be said to h ave gradually 
1·eplaced the mining for antimony. 

Scheelite was first r·ecm·ded in 1886 
when n sample was tested by the :\lines 
~)epa1·tment of New South \Vales. )lining 
fot· the ore did not commence 1mtH 189~ 
when one and a quarter tons of or·e valued 
at £30 was pr·odnced. Scheel ite i~ a tnng­
state of lime and wh en pure contain s 80·6 
pet c:ent. of t un gsten trioxide which is 
the tommercially imp01·t::.nt constituent. 

The pr·incipal u se of t nn gsterl is in the 
manufacture of self-har·dening h igh-speed 
tool ~teeJ. It i s also u sed in the manufac­
tm-e of per·ma.ne11t magnets, while pure 
tung!'\ten is n sed in certain eleetl'ical 
app:u·atns such as Yoltage regulators. 
:atgets iu X-1·ay tubes and as filaments 
)Jl 1 . . ' . e ec-tr1e: lig-lt t hnlbs. In the last case 
1t has been calcul ated that on e ton of 
xe~~e~1ty 1)e1· c-ent or e will make eigh teen 
tnllhon lamps. As t nngst en ca.r·bide with 
(·obalt 't · 
f 

l 1~ used in makino· cuttino- tools 
( ~ ~ 

J ve1·y mnc:h gr·emter· efficiency t han hjgh-

l'ipeecl tool !';{eel. It i!o( of grp;lt importaJH't, 
<ls a w;.u·-1.irue mc1a) lll'ed in th<• mannfa<" 
tlne of armom· plal ing a ncl a1·mom· 
pii?JTing shelJR. 

The t·econl~ of pl'Oclucticm fm· this firld 
ate by no meanR complet<). hut H is safe 
t o say that mm·e ihau i\\·o Hlld a half 
million ponndR haYe been won. 

The geology of the field has he(lu fnlly 
des<:1·ibed b:r ) J r. E. (' .• \JHlJ·pw:-;. 1 He• 
<·ou!'\iders "il1e field 1 o t•onHiRt of a sel'i<>H 
of fine r.;edimentaJ·v J·o('kR. broken into ancl 
a 1 tered hy Re\•<:>J·ai gJ'H n i 1 e maHsc•s and hy 
dykes of granitic: origin''. fie IJ<H"ihlhttes 
fom· separate gl'nniti<- intrusions. of 
\\'Lh·h the third i~-; the most important HR 

most of the gold and antimony and <"lll 1h<> 
sthee1ite i ~ intimately a~~oeiai.ed wii h it. 

A peculiat· etfe<·t of the preHAttr'P on tllr 
slate~ cam"ed lrv th£>f-le intt-nxionx of 
~1·anite ix seen 'in what is knowu a:-> 
:.kic·king slates''. a ' 'aJ·iet.v of Alate which 
tends to explode or "kitk" when worke_d. 
On striking Ol' bod11g this material H wJll 
fly out in all clil·e<:tionx with gl'ea t forre. 
}lr-. Anch-ews I·ec:m·dR an oc·casion when "a 
lnmp of tone a bout fifty pounds in " ·eight 
wa · hnr·lecl out of the wall. and after 

1 Geological Surve ,· of X .S.W ., ::\1ineral R esources 
X o. 8, 1900. · 
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pa:-;~ing through a three inch by t'YO ineh 
s<·antling, cut a ll1<lll'~ bod.v in two··. 

The n~ml1 ad iou of iutl·uding granite 
on the 01·igiual :-;edimeniary 1·ocks ·which 
eon:-;i~ted of sh<11t-~ e:1 nd ~andstones is to 
t·om·e1·t them inio sht tex, qn at·tziteR, <-llld 
:-:ehhds. and Hl1 t hese are found in the 
distt·ic1 . Som<> of the em·1ier granite 
i11 t rw.;ious luW(l been a tretted by the later 
in tJ·n:-; ion x, an <1 i 11 mH ny p l a ees it is 
difti<:nlt 1o distillg-ui~h between alte r·ed 
:-;edimell t H nd a Het·ed gr·anite. 

'l'he lode m a teri<ll eonsists principally 
()f qmu·tz, t houg h hot h ea lcite and dolo­
mite lt<-l ve been fotmd. 'rhe gold iF; fonnrl 
sometimes in t he qmntz au<l sometimeR in 
the stibnit e. At·~en itH l pyriteH, a snlpb­
arHenide of iron. and a little bonrnonite, 
snlph-a n timonite of topper a nd lead. ha re 
<11:-;o been found in the lode material. In 
plate~ the 1--itibnite h<1~ bee11 toll\·er-ted into 
the Yellow oxide. tet·ntn1ite. and Yerv . . 
oc·enslonally into the ('herry-J·ed oxysnl-
p h ide, kermesite. 

In the lode thet·e are often cadties or 
··,·ugh:;;'', as the miner calls them. Some­
tim eR Rt ibnite is found beautifully crystal­
lized in theRe vughs, either as long pris­
mcltit: <· t·ystals 01· a~ delicate tufts of hair­
like crystal s. More I' a rely the curiously 
bent nystals of r..;tibnite have been found. 

Reh eeli te is found as!-.;ociated generally 
with Rtibn ite, q mll'tz, and calcite. A 
pe<'nlint· a nd intet·esting occurrence of 
sC'heelite c·on si~tl'; of a much altered 1·ock 
"·ith numerous r..;nh-parallel veinlets of 
sdleelite up to half an inch in thickness. 
'I'll i!--i type is known locally as "1·ibbon 
~wheeli te '. 

Scheelite po~sesseH the p1·operty of 
fluoJ·eseing u u<le r t he HCtion of 1lltra­
,·io let nlyH. 'l'lu1 t is to say when t he 
iuviHihle u1ti·a -,· inlt>1 J'<l:r~ cne dit·ected on 

tu scheeli te 1 he minet·al is made to glow 
general Jy with a light bluish colour. The 
exphnwtion of this phenomenon iH Yen· 
compl in1 tecl <~nd perhaps not fully uncle;._ 
stood. Y<>J·y Lwiefly it may be said that th£> 
interferE>n<·e of t he \'iln·ation!'; of the nltnl­
\"iolct l'H:VH with t el'tain dbrations of the 
!mt·f•H·e aioms of some snbMances pro. 
d nees a new set of vibrations which lie 
,,·ithiu the range of those of the visible 
kpe<·tl'um , <11ld ~o;o t he snb$itance becomes 
\' iHible bnt genenl lly possesses a different 
<'Olonr ft·om 1 hat seen by ordinary lip;ht. 
'l'e~h~ mu~t nlwn.vs be made in the dark 
aud some ,·er:v ~tl"iking effects may be 
obh1 ined aH t<lll be seen in the ultra-Yiolet 
exhibit in t he mine1·al gallery of the 
Jluseum. 

Recently I dsited the Jletz side of the 
(iorge ,,·ith an ulti·a-Yiolet lamp a~ the 
oppodnnity ofl'ei·ed to see some dump~ 
and wot·kings. Ue1·e the1·e is a hand of 
slate whi('h lws ueeu intruded on the one 
~ide hy the tine-grained gt·anite of the 
fo m·th and 1nf.it inhuf.iiOn and on the other 
side by t lw <·om·!--ie-gt·ained g1·anite of t he 
1 hir<l intnudon wh ic·h is responsible fo1· 
t he pl'esenc·e of nnme1·ous small rein~ 
('OnHil'l1 i11g mo~ily of qnal'tz but sometimes 
eontaini11g antimony and sch eelite. Tlw 
nHt·a-violet lamp m a kes the deteetion of 
those veins ('HJ·1·ying scheelite a very easy 
matter·. 

Rnl'f<H·e JH'OkpectiHg must be carried out 
at night a nd is a t t ended 'Yith a ce1·tai11 
a ruonn t of 1·i Hk for the careless prospector 
ns :-;('orpiom; and snakE.H~ a lso :fluoresce. I 
('a n ,·on <' h that it is most disconcerting to 
find H pie<'e of what eems to be sd1eelite 
thange in yout· hand to a scorpion. 

Jlu <'h of th~ mining glory of this old 
tield haR pn ssed , but who ca n say that with 
mon• modern methodR it will not some 
day regain some of i1 R forme1· importan<'e. 
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The Classification of Australian 

Butterflies 
By A . MUSGRAVE 

W 
OFLJ>-BE f'tncleu1 ~ or _\n~h<lliaJt 

Entomology ;ne filHling the 
present la<.:k of popul:n !'lcif>ntifie 

litet·;lt 111·e <t f';etion~ d isrHlvantage. 1 n tlw 
dties IJeo·imwrs ru·e nbl<' to obtai n in ­
ro1-1natim~ fi'om mnsenms and libJ·al"ies, 
but, as <1Jl ofti<-et·· ill tht:> ..:-~u:-:;tnlliau ~\rmy 
EdlH'<Ition Serdl'e poiuis ont. the a<>arth 
of handbooks is mon:> keeuly felt by the 
seJ·r in"llJ<lll noi !:'11g<fge<l in fo rwar-d opera­
tional at·f'R~", who is at a loss to know how 
ro dasf-!if;v the l·(lpl·<)setttati,' es of the 
tlifferent familie~ oC bnttel'flies he has 
rolle<.:te<l. The preseni article if;; jnten<lecl 
to tt·eat w ith this ctspPd of the stn<ly of 
lmttedi ies. 

TlJE <:!Wl.'P-STA'tTS Oll' BCT'l'll;[{FLJES. 

Buttedlies and moths together· con­
stitute a g-1·onp of the Class Insecta 
(lnsectH). the 01·<let Lc1Jidopte'ra, and 
al'e characte1·izecl by the possession of 
ovel'lapping ~c·ales ou the wings, as the 
tel'Jn Lepiclopte1·a implies: Gr., lepis, 
/('[Yidi.'>, a !;Cale; and ptero''', a wing. Two 
pai1·:-; oJ' wings m·e pt·eseut and three 
]lail·s o[ walking l!:'gl:i. The mouth pa1·ts 
ate suctoJ'ial. con~ist iug of a coiled 
ptoboscis f01· ~neking up t he n ecta1· of 
tlowets. 

Classific-ation i11 zoology commences 
witlt the h•nth edition of the Systema 
natw·of>, published by the g1·eat Swedish 
natutalist L b maeu!-; in 1758. Since that 
time. 110\\'f'Vel'. the Liuuean system has 
beeu eJllct q.?;ed cllul mocl ified <UHl many 
geuet·a an<.l gJ·olli)~ <·ouf·d<let·ctbly 1·evi.sed. 
T'p to quite t·N·Pni 1 inw~ ii ha!'\ been t he 
fni'\hion to 1·eo·~ud th€:' l.mttel'flies as a 
I
. ~ 

'tf.;lbld ~11lj()nler o~ Lepi<loptenl. the 
RhofJa/o(·r•ra ( dnl.Jued honu:;). as ap:u·t 
fJ·ont t ltt' wot lt)-;, the If r·trnJc·r' 'I'U· ( <lHfe1·ent 
h<Jt'llf) 1. Bni t~d1 i (~:;; ha Ye nlf.;O beeu te1·me<l 
lhr 1Hnt·Hal J .. epi<loptent in contl-a-

o 

<1 is1i11d ion to t he more Ul-\na ll_v nocturnal 
nto·ths. 

h1 1 H17, 191Fl and 1919, the late Dx. 
H. -f. TillyaJ·d pulJli!-;hecl pape1·s in the 
f>/'(J<·fodings of the £in nr(.W Society of 
Yr·w Sonth l~Vale.'l' in whicl1 he discussed 
i hli' wing-venation of tht" Lepidopte1·a aml 
pa i<l !-;pe(·ia1 attention to the wing­
(·onpling app:natus. In his 1918 pape1· 
he <livicles the Lepicloptera into two S1tb ­
onle1·8 based upon the wing-ve11ation: 
( 1 ) the Homone'IJ!rc.t} in which the vena­
tioll of t he f01·e- and hindwjng;s is very· 
s imihu- and p1·imitive, and in<:lucles only 
t lu·ee families of moths, an<l (2) the 
Hete'I'OJ'Irett1'et, in which the venation of 
t he f01·e- and hincl'wjngs is <lissimihn·. The 
lmtte1·flies and the vast majo1·i ty of the 
moth~ are in1duded in this subot·<let. 
Latm· (1926) Dr·. THly~u-d, in discussing 
the daHsHication of the Lepidoptera in 
his Insects of rlust·ralict a.nd New 
Zeala·11d, place~ t he buttel'flie:-; as a 
Divisio11, the Rhopaloce1·a , to his :omboule1· 
IIe1e1·onem·a. D1· . A. · D. Jmms, of the 
rniYei·flity Of Camb1·idge, in his WOrk, 
.l G<•nent.f Textbook of Entomology, 31'(1 
Edition (1934), and agah1 in his O·tttlinc::; 
of 11ntomology (J 942) acloptr-; D1·. Till­
yanl's subor<le1·s , but place:;; the buttei·­
iiies in a supe1·family, the Papitiono·idea. 

Thi~ g1·ou p, division or superfamily 
ir-; tha L'acte1·ized by the antennae being 
<lilatrd towa1·ds the ends to form 
a dub. Maxillary palpi obsolete. 
Lc-thial palpi mocle1·ately long. Forewings 
\\' ith vein Ou2 absent. Yein ::\I~ mma1ly 
<1l·i:;;ing 1'1·om o1· above the middle of the 
tl-amwe1·f'.!e YehL lfind,wiugs without 
ft·eunlum , veitl Cu2 ab~ent. and vein 
l:k-Ht at·ising out of a cell nem· base, 
il~ence sttongly cueved and di,·erging. It 
w1ll be noted tl~at the wiug-<:ouplin~ is 
nlways allntJlre:x·tfot·?n and no wmg-
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eo up ling !-\f> i 11(' {f1·en nlum) is pt·e~-;en L 
Ruch a"' w<> ti nd in 1 he mothR. with 1 he 
{'X<'<'I>Iiou of the ar<'hak FJ/1-'i('l!c>nwll 
(family Il<>RJ)t>J·i idae) in whielt a frenulum 
is pi·<'~<'nt in 1 he m:t lr H JHl ah~en1 in 1 he 
f<'malr. 

.. .... js 

' ' .... 

,J u~ntc m e Chod of win~-coupliug of 
forc·win~ to hindwing fl e , ·eloped lly 
moths of tb(' subor(lt>r Homone ura. Tu 
the suborder H(•t c roneura, frenate coup­
fin~ u s unlly eousists or :1 bristle or 

:owrif•s of bristle s. 
Afte r Tillya1·d. 

I•'.l~IIL Y CL.\ SX If!' l l' .\TIO .:". 

XinP fami I i<.•x of hnttediieR ;ne 1·eeog-· 
nized f1·om .Aush·<llia by Ih. G. A. 'Vater· 
houRe iu his hook, now on1 of ptin1. 1T77wt 
Hutterfty is That! (l!l:t~). H :-;ehem(~ 

Pmploypd by I>J·. A . s("itz iJJ his Jfaci'O­
Ir>jJidoptrra of the \Vm·td) Fauua /ll(lo­
flllsfi'CLlica) \'ol. ix ( 1908-19~7 ), a wol'k 
all·rn<ly mention ed by nw in ;uticleR in 
this ) I.\GA7JI:'\ J•:. 1' ht'se famjlie8 m·e: 
1. PatJil ioniclue, Swa llowtai Is. ~. Pic>l'iclaf', 
'Yhi1e!-\ and Yellow~. :~. J>anaidae} 
The lh tuai<ls. 4. Satyricla(', Bt·owllR. 
ri . . I HHttlwsidae, Owls. 6 . . VympJwlidar-1) 
.Xymphx. 7. FJrycinidac. ~. Lycaenidae_. 
Ill ne:-;. < 'oppers and Jlah·streak~. H. 
/{ (>Nj)('J'iidaf', Hki ppel'R <-1lld n.utel·s. 

I>r. A. I>. fmms (in A Oeneral Textbook 
of FJntomoiOfJ.IJ) 1·etogn izes only six 
familir!-\, ancl tln·ee or thP families l'ecog· 
nize<l HH s nC'h by J}J· .• \ . Heitz and, again, 
l>y lh. "~<t tr l'lton se. Yiz .. the nanaidae, 
. lmrtfhusida<' Hll<l ~. 1atyrida,e, are iucm·­
li()J·aied h,v him ilt 11H' XymJJ lwlidar• ancl 
1h('J·e t·cg<tJ·ded Hs wo1·1hy on ly of sub· 
family nmk. 'l'hi s !-\<"henw wa:-; in em·liPJ· 
11 se by Jh. " '<t l el'hons<' <tlHl JI J·. 0. LyPll 
in I IIPit· \ro•·k, 'l 'ltf' Hutt f>rfiies of .1us­
fr((/io ( IH1 4). 

( 'I H l-i:-1 i fi (' Hl i 0 ll is lit 11 s sN:'l I <l s <111 
flt·hilnll'.Y mel h.od or <leti<lilll-{ the 

systpmnt i<- posit io11 of th e ,·arionf.i 
f<tmili<.'s. g<'llf'1'H HlHl specie~. \Vhen 
<lllthoriti<.'s <l ill'(• J· in these seemingh 
impol'1<11l1 d('tnils. the amatem· \i1 
c>ntomology ofte11 feels <"11 a los~ an<l the 
ru1tll'<' srrm!-\ lllH'f>t·tnin. In this eventual­
i1y i1 is pel'lHlJ>N best to 1·ealize that 
~Hill!'('. like hnman nntm·e. objects to 
l>Pi1lg t icd clown hy hm·d and fast "1nws'' . 
Th<> ~il l(l f'Hi 1 he J·f>fOI·e may be advised to 
d(>dd(' I'm· himself lwi wePn these 1·ecluced 
01' ('XJ><IlHird systems or tlassifieation. In 
th<' Jn·Ps<•n l ~u·1 idC' it is t he intention of 
1 he wt·iteJ· to fol low Ih. Seitz in tlH' 
s('}wme of I]H' n I'I'H ngement of the families. 

BdoJ·<' <·onsid(-'J· ing eath family in 
ch•inil ii would be add~<lble fhst to con­
:-: i c l<>J· b l'i <.' fl y 111 <., life-hi. tm·y of bnttel'flief' 
<UHl the structure of the adult insect, as 
ihcse play an important 1·olP in dassi· 
fi<-<1 t i 011. 

LIJ;'J.:- £USTORY. 

Bnttel'fliex HlHl Jnoth. pa~s th1·ou~h 
Pgg-. Jat·ntl <llHl pupal ~tages befou.~ t·ea<'h­
ing 1hr fi nnl wiHgecl adult ::;tage. These 
<lr,·el opmeJt t a 1 !-\l <tges cou~ti tute pel'l1aps 
I hP most in tel·t•Rti ng· fentm·eS; of th€' study 
of t lw Lt•pi<lopt<'l·a. 

N.<JlJN a1·r htid f.\iltgly Ol' in eln ~Sterl' on 
11tr i nNed 's foo<lphmt, the numbet of 
t•gg!-\ H tHl ilt c it· H pp<.'cu·an cP \'al'yiug. F1·om 
1 he f:.>gg ll <ti<: ll ex 1 hP larva ot· catet·pillar, 
the tim<' of it :-; <t ppeanmee f l'OID t he fit~t 
In vino· or i ll<' eo·o· n'l l'VilW ftom days to 

·' ~ l"'~ • ~ 
mo11i hs. 'l' IIP long. cylindl'ical hllT<l has 
a hm·d hencl Hnd ~hong jaws. but the 
body is n)o:nn ll.v sort. The body i~ tlivisible 
into 1:~ segments: the fil·st t1n·e(' com­
pl'ise I he I ho t·<lX a tHl en eh is pl·o,·ided 
wi1 h <l pai 1· of join1ed Legx: the 1·emaimler, 
.J.- l:L llHlke np th <• <thdomen. On eaeh of 
111<· :~I'd to ()th <lb<lom inal segments <llHl 
on 11H' l<lsi xPgmellt the1·e may he fouml 
<l pil iJ· or n njoin1P<l leg~ or prolegs 
( (')aspPl'S). J)t11·i 11g j ( S [;n·nt) l' tage the 
1111'\' <1 <'<t1x \'OI'<H·iously. 11 monlt~ several 
( illi('S <IS gt·owf h ]ll'O('('('d!-\, HUl'h <1 ('hH nge, 
" ·lti<-h iJI\·oln•s iht' xltedtlill g of t ill' 
t'ltilinotts lwad nnd skin . l>eiug tentH'd 
an (' (·dt'8i-'i. l ·~<tdl si ;.lo·e bei\\·Peu monlts 

·' l-o or P<·dvsPs ix (p J·tne d an iustor <liHI 
lll"tJHIIy. rouJ· ill)o:l<ll'S 1<tkt' pl<H't>. E<t('h 
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l , i fe-histur~· o f 1h t• \\' :u Hi l• r r a• (Oan:a icln :ardli iiiHI:o.). ( 'atrrtlillar u u uaill .. -\\t'l'CI . ( ' a l e rtl illa r 
wh t'n JHIJI:ttin l-:' la a u~s ht•utl ti CI \\' 11 \l' :trcl ,., at l :at•h t•cl a t JIOJo't<'r ior l' llcl I eo a ,.,i lkru (lad . P u11:1 

tin :tJI , · h a n l-:'s fn•r l y :ttt:u•h rd .. , . t h e c•rt• m ast<'r tu s il kt•n J> :H I. 'ott• tht• u l cl la r , ·:al skin . 

~ut·<·e<•ding in~tat· of1<•n clilh•J's in !'ltap<• 
and t·olou 1'. Some lrt t'\'<1<' ton line thei ,. 
atfen1i011~ to a ])<ll·1 iC' II hU' kind of food ­
plan(, o1het·s ~n·e mot·<> g<'lH't·HI i11 ihC'it· 
tastes, <llHl the l<tn<l<-' of i l11;' ilthodu<·('d 
( 'ahh<tge Bn t tel'fly. J>if'ri... J'(f J1U<' . 11<1 ,-<' 
ht't'll t·C('Ot·cled ft·om <l lllllll h t> 1· or pu·cl('ll 
phtnt~. ~ome 1-\]lP<·ip::-; of lm t t edl;r lcn·nte 
fppci only ilt uig-llt <lltd ot h<•t·s dm·ing- ilH• 
!lay. ( '<'t·t<tin ~pe('it's mny o<·C"nt· ~in(.!;ly 
on the• footlphmt. wltil<• oilw1·s fppd 
~I'P!!'at·ionslv; o1het·s lin• i11 ml1s' ll(~sis 
, ~~ f 

nnd at·t' 1<-n<le(l h)· 1 he <l tl t s. 
11h<' <·he:1ng-e hom Ill<' lat'\'<11 to 111<' 

Jl ll po I o t· d1 rysa I is s hl g'(' is an <1111 az in g 
tt·ansfm·mation. 111 this ~t<ll!.<' 11w hnth't·­
fly l'(' sts. iutent<tl ('ll<tllg<>s · taking pl<H'l' 
hPI'ol·<• th<' <Hlult ili:-:Pl'l is <thlt> to emerg-P. 

'l' he <·;tteq>ilhn Hhonl to ptiJ><ll<' nsn<l l ly 
looks fot · H s11itn bh• phi<'<' in \\'hi('h to 
<·;ll·t·y out tltis tnlll:'·d'ot· ll iH( iou. PliJHit iPJI 
lllH,Y btkP pl;H·P llj)() l l tit<' [oodpl<lll1 01' 

<1\\'H,\' f1·om it <l<TOt·ding to IIH' S})(.)('ips 

('0Jl('(' l'll('d. ~()Jll(' roJ·JII:-:, ~llt'h <lS i hP 
IIPspPt·iidne. which li\'< .. iu slt elte1·s. pnpatc• 
in ( ht• shpli('l'S. '!'I I OH(' SJ>l'C'l('S or 
L,Y<'<H'Ilid<t<' \\'h ic·h ft·<•q 11<' 11 I ani s' 11(-'s( s 
lllny also JIIIJHtte in t 11<' 111. ' ' wrll -k11own 
I'X:tllljllt' ht>illg' J.~ ijJ/1!fJ'fl /)}'((NSOiis JIIOjOJ', 

\rlti<·lt jlll)li11<•:-: i 11 ;-;idc• its L11·,·,t1 :-:ki 11 \\'lli I<' 
liring ill Ill<' 11(-'!'\1 :-: or I h<· gt·P<'Il t I'CC-<llli' 

Or·r·o Jilt y/1 u s 111 rtJ'fl !Jd i 11 rt. 

ltt I hos<• ~P<-'c·iP~ i 11 \\'I I i<·h t hP JlllJI<I 

lt:tngs llf'ud 'tu 11· 111 n11·d. '' ~ i11 th<• 

Photo.-.\ . ="f usgr an· 

1 >;t 11<1 id<H', ~a t.n·id:tl' H lld );ympha I id<H', 
t lit' so]<> snppo1·1 or I h<' pnp<t is 1 hP 
('/'(' /llfl81('1', n hook<•d 1 H'ot·t•ss nt 1lw pncl 
or !Ill' pnpH. Wllic·h is r<t~l<'llPd into il JHHl 
o[ ~ilk whi<-IJ t he• hll'\'il fil'~t :-:pi.llX hPI'OI'l' 
l'Ollllll<'ll<·in~ to pup:IIP. 111 otht'l' l'o1·ms 
ill whid1 tlte <·HIPI·pillcn pupatps llf'ad 
'' JJII'fll'd.-.: m· llm·izo11 l<llly. snd1 <-ls wt> tlncl 
i 11 t hP 1'<1 pi I iou i <laP <111<1 I 'iPI'idar. <1 si I k<•11 
git·dlt> spnn 1·ouud t hP mi<l<lle sen·es ;ts 
all Hdd ii ion;.ll suppot·t 1 o the> n·emast PI'. 

.\l'i p1· making iist\11' s<'<'nl·e to tlw ::-;ilkl'n 
p:Hl 111P hura rpsi S fo1· ~J.--!:8 Jtom·s <llld 
I h<'ll pupation l'Olll llH'IH'PS. the skin wh idt 
splits down 11JP h<td.- hPi ng g'l';Hinnlly 
assisit•d tlmn1 to tht> 1<1il. To get t·i<l o[ 
lht• old lanal skin and to fasten tlw 
hooks or the ('l'('ll}<t!:-;(('1' iltto tlw p;td or 
silk is <l fnndio11 d<>m<t ndin~ <lii1'Pt·ent 
IIH'I lwds by ( 1 ) 1 ho~<· wh i<·h p;l]><l t e head 
tq nnt1·ds. an<l (:!) thOl-><' th;\t p n pate lwad 
dow 11 \\'Ht·ds. T hmw ill ( I ) h;l rt-' t ht> si I k<'H 
git·dll' as <lll ndditioll<tl support :tnd titul 
litll<• difficulty in t·e~ising tlw <thdonten to 
<'<ls1 off' the old ~kin <111tl plat:l' the 
l'l'('lllas1el· into I ll<• silk pad. In (~l thPI'(' 
is 110 ~ilken g-il·dlt'. hn1 thP l<tn<l. h<tllging 
ll<'<ttl dowHW<tt·dl'. i~ fit· ntlY tlttadH•d h\' . . 
IIH' t:lil io i lw pnd or :;;ilk. _\:';till' old 
l;\1'\';ll skill splits it is wot·kt>d l<tihr;tnl:-.. 
\\' IH'I'(' it IS g'I'<ISJH'd ti l'llii,Y {ly I\\ (I 
<I hd0111 i 11<11 St'gttH'II ( s. ' (' lit• pup: I I~ 110\\ 

s11 ppol't t•d hy llH• old ski 11. h11 t i I ""'' 
l'< '<•cls 111 withd1·a\\ ill" llw Plld lll' I ll<• :--
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i\dnlt "\Vu n •h •rt•r- Hn l it•.-fl ) ' (Oana ida a rc_hi Jt Jt n~<). 
:& st~t>t•it•s s:tid Ctt IH• d is lust.,fnl tco b n •ds. 

Photo.-"\. "\lusg-ra ,.e. 

ab(lomen f•·om the 1-ikin ;nHl get tin~ t hP 
tet·m inal hooks of 1 he t 1·eruaste1· caught 
in the Ri lken pad. The pupa is tbn:;; 
~-;u!'penclecl lwa <l dowmnn·ds. \Vithin cl 
day o1· two the indications of t he f utu t· <• 
.ev~s. antemHle, wings au<l legs a1·e plainly 
' 'iRible. 

The iim<' spt>n1 ct s cl pupa nuie~-; 
at('onling to t he seHson and latitude. 
clen.)lopment being a<·celet·atetl in the 
tropi<:s 1 o a fe"· <1 ay~ o1· retarded in more 
temperate pal'is of the ('Ontinent to six 
mont hs. 

H t he c-aierpillal' <tnd pnp;:l f.>mTi ve 
their many enemies such as parasitic 
Wct~ps and ftiE'~ ;H; well as bb-d~, the pupa 
may 1·eac·h matm·ity. Then t he skin splits 
<lown 1he h<-1<"k <11Hl t he adJult butterfly 01· 

ima~o withchawi-i itself hom the pupal 
shell : the c·J·nmple<l wing~ gTadually 
s1n·ea<l to full si7..<' ~1ncl hcnclen and the 
insec·t is 1·eady to fly. 

~'l'R \ ' C'l'l ' l{).; Oh' 'l'HE _\DGLT. 

'l'lw <Hlu lt butted!~·. like othet· inse<.:ts, 
is cli\'i<le<l iuio i h1·ee well -m;uked 1·egions: 
head, i hornx and a1Jclon1en. 

011 ihe head an-' the e)'e~. antennae, 
pt·oboxcix a1Hl palpi. 'l' he autennae vat·y 
ill l<:>ngtlJ m1d in thP ~h <1pe of the dub. 
Tire t lne<>-jointc<l pal pi, situated on 
eii lWI' si<](\ Of the )>I'OlJONCi 5-;, hft ve thP two 
bak;tl join ( ~ <·m·<'l'<'<l with scales Hnd some­
tinw~-; with l1n il·s; 1 he ba1·e end joint p t·o­
viclp:-; dnu·ac·t c•J·x fo1· cla:-;:-; i fic:ation. 

---

' l'IH' 1//fJI'fl.r ht>e~J·~ tilt> wings and the 
leg~' n rHl iH d i\'isible into )>L'O· . meso-, an cl 
nwtn1hol'ax. ~\. pnil· of leg!-; h; canied hv 
radr di,· i~ion, the two last-named cany. 
iug al~o the l'o•·e· <lml hiudwings. Tl~e 
,\'ings <11·c• high ly important in clasHifica. 
t ion. Hpedrt li z<:>d h a h. called scale. 
n~mllly c.:o\'eJ· both Hides of the wing. 
nwm h•·•111e :-md m·e inset·tecl into ~ockeh. 
'l'h<• st;tlt':-; vm·y in :-;hape, eveJl on the 
S:-l ll)(' Wing, fr·om !-i lig htly flat hajrs to 
h•·o<HI s<·nlcs. ~.rhe h ef' ends of scales atP 
of1Pll sCIT<li P<l. As a 1·nlE' the avetage 
<llllrti eu• · <'ollet t o1· does uo t concet·n him­
~e tr with ilw winy-renotion. whkh is 
impol'iant in the das!'> ification of thr 
L<•picl opif' J· ;-t. I n n typkal hnttel'fly wing 
t iH'I'<' ix a /)(fsft/ (·ell w ith out\Yal'dly 
<'X1 PI HI i11g veins. In a fm·ewi ng the veins 
may lw JJtllllOC' r·f'd f1·om 12 to 1 fl-om fl-ont 
to 1'Pctt·, and in ihe hin<lwin~ horn 8 to 1. 
'rh PH ot h<••· poxtt>riot· veins occur t hey 
clt·t> tct·Jll<'<l h1 , lb. lt. This BritiRh 
nnnH•t·i<·al s~~steru. while used by 
sysi<'mn ( ic wm·ket·s in the onler. does not 
Pxpl a in 1lrt> J·('hti ionshi ps of t he \eins. The 
l'esP<H<-ItPx of t wo . \ me1·ican wol'kets, 
( ~omRioc·k <llld ~ee<lhcun (1898- 99). laid 
( h€' fOllllCicttiOll~ o f t iLe StU(ly Of the \:VingS 
of In:-;r<·i s. ~\ !-: a r·csult of ~tudying the 
wi11gs of nyrnphx a1Hl pupae t hey were 
tt hlr to ~how "thai iu t he m01·e general· 
izecl iJJ !-\edi-i t he pti JH·ipal wing-\ein are 
dpn_~loped noont })l'eexisting tracheae'' . 
'rhev W('1·e a lRo <:1 ble to consttnct a 
<liagtcun t·cpresenting t he hypothetic.:al 
ll·Hcheai ion of a wing- of a primith'e 
nymplr. They pointed out that: ~~rn man~· 
inl-\P<'i :-; 1 he win gs a1·e cOI'l'ugatecl lik~ a 
pm·tly open fclll. In thiR ea. e. the wmg· 
,·pi nx 1hnt follow t he nests of J·idgP:-; are 
tc>t·nwcl (·ourr .r· r f' int'>: ;-mcl those that 
follow tlw funowl-\. con ca!L'e. veius.:· An 
(';\J•IiPI' WOJ·ke1·, n. E .• \d olph. was the 
fit-~ I 1 o s ugg-c:-; f t l1at c·om·ex aml con~ave 
re:>in~ <l ll r l'llnted in ;m in~ect's wmg. 
('omstod-: <111<1 Xet>ll ham found the 
cotTlwatill"' to UE' \ ' {'L' " m a rked in (lragon· 

l""\ ~ ._1 • ' 

fliP~, mav. fl ie~ nml Odhop1enl. The s1g11s 
pin s ( ·) nnd mhm :4 (- ) ate n~ed . tc~ 
t!E•Jrol<> c·oJlrPx: and eonca,·e vel11s 
l'('k]><'d in'ly. 
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THE .\ l:STRALIA:X }lrSElDI MAGAZI NE. ~oY. 1,1944. 
--------·------------------------~ 

.\ sysh'm of nami ng t liP IH·intipal ,·em:-: 
of <Ill insect wing was <Hloptecl h~ Com­
stock mHl X<>e<lham. nz .. Costa (Cl. 
Hubcos1a ( Scl. Haclins t H ), )feclia ( )1 1. 
('nhitns (Cu ) . Fit·st .\nal (l~t .\). 
Seconcl .\nal (2nd .\ ), Thit·cl Anal (~nl 
A). 

' V in~ 't:nn C i11 11 . S h o n i 11~ ( h •ft) Cnm s tnc k 
aud ' t> t>dh:un IWtal im a ( aft e r T ill y nrd ). nnd 
( right ) :\' um e rlc•:a l uutnC i cm ( :a ftt> r "\\' :t Ce Tho u st>). 

\ri ih slig-hi <tl1t>t·niions the sy1-1temnsed 
hy t he111 is sti ll PlllployP<l l'o1· the \' Pill 

I<'I'Jll i llology. I ( IHIH ueell s h OWll 1h;.li in 
a n illl·;ed win g- H,1 mHl Ctt 1 (mniu stPUJ 
or l {a d i Il l-; an<l Fi l'S( ( 'ul>itn:-; \'(~ ins) a l'e 
s t t ·o n ~ly <·onv~x nnd I h ns <ls~is1 in uamin~ 
i hr o1het· v<'ins. I >t·. 'L'illy<tJ·d has pointed 
o u t t h<ll t h<> <·onc·a ,.e \'('in:-: ·'ma:v lw 
)IHl'i inlly 01' \\·IJol]y losi, 01' JlHl'ticllly l'nsecl 
with a neig-lthoul'ing <·onvex vein. N(· 
f1·eq ueu1ly f usps wi t h H 1 : J/ me:1~ fn~e 
pa r tially with N. Rs o1· ( 'll 1• o1· it:-\ main 
slf'lll may bt> lost. ns in most Lepiclopte t·a: 
Uu2 is ofte11 t·etln (·ed. l o~t m· fused "·ith 
1A." 

The two nohttion:-; of wing-venation 
n omenelatm·e, lh·it ish X umerical an<l 
Comstock and ~eedham, a1·e compa1·ed 
w i t h cnw ;-moth <' t· in Comstock'~ 'fhe 

\\'intJ."' of lnsN·f.f{, and in Tillyard's lnsect.s 
of ~ I l(.<dralia and Xew ZNtland, and Dl'. 
Til lnu·cl'!-; mod ifications of the C. and X . . 
sys t<>m have been adoptNl by D1·. l mms 
in his 'l'r.rtbook, and haYe been fhawn 
npon hy me in t.he ac<·ompanying table. 

l'enntion of 1,epido7.tera. TaMI' sllO?hiWt Comstor·~··Xeedllmn 
m11l Numrnral NOW.tinns. ( Aftt'r Tilll!(m.l.) 

Fort>wings of 
Whole Orcl~>r Hirldwing:; of 

and Hind win~;; B eteroneura 
Veins. of J lomoncura . Only. 

C.-X. x.x. ( '.·X. X.K. 

- ·- · - ----- -
( 'osta ( ' 

.'ubcosta :-ic 12 } Sc+R, !-\ 
Radiu' R, ll 

Hadial l'il'ctor : Rs Rs 7 
l•'in;t branch Rt 10 
Srcond branch R. 9 
Third branch lt, 
Jo'ourth branch R, ; 

)[rtiia : :\[ 
Jo'i r:,t bra nclr ~r. 6 )[, fi 
Serond branch ;\[ * 5 ~f: 5 
Third brunc·h .:\1. 4 )1, 4 

Fir .. t <'uuitus: Cu Cu, 
1· ppt•r branch Cu,& a Cu,a =~ 
Lowrt· branch Cu,b 2 C'u,b ~ 

l')('('()J)C ) Cubitm;: .. ! Cu, I(' Cu. le 

l•'ir ... t Ann I ~t }I lb JA } lu 'il'('(llld Anal 2A 
Third \ nnl 3A la :~A l a 

'l' hP methods o f w ing-eoupl i11g in t he 
L<> pi clop1eJ·a m·e no1 dealt wi t h in deta il 
ht?t·P. t hongh i t m~1y be as well to point 
on1 t l1at in 1he bnttedliel=; the fl·euulnm 
e~ntl t·t?tina('ulum a1·£> ab!ient, atHl the 
11111 jJ/(•.,.iform type of coupling which 
ohl<litt~ in t he D i\'i s ion is clue to the 
up"·'"' 1·d Jne.ss1u·e of the hin<l winp; against 
the fot·ewing. 

Tlw alulomeu in buttel'fl ie~ is <:ylindti­
<·al mHl clothed w it h sc·a l e~ and hain;. 

l1 is hoped t hat in fut ure i~sues of the 
.'\ 1 . \<:.\ZI XI<~ it will be possible t o treat w it h 
t he Ya1·ious fa m i1 ies of buttel'fiies in 
g-J·t>e:1 te1· detail. 


