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• OUR FRONT COVER. The Giant Orb-weaver, Nephila maculata Fabricius, is from a photo­
graph by Anthony Musgrave and was taken at Yeppoon, on the coast near Rockhampton, 
Queensland. This spider, of which the female is perhaps the largest of all the orb-weaving spiders 
(Family Argiopidae), is common along the seaboard of tropical Queensland. The species was first 
described from China, but its wide range is known to include New Guinea and tropical Australia, 
Polynesia and the New Hebrides. The genus N ephila includes spiders which live chiefly in 
tropical and, more rarely, in subtropical countries, many forms being found in the Austro­
Malayan region. The males of the genus Nephila are all very small, about a sixth of the size of 
the female, of which the body of N. maculata may measure about 1! inches in length. The yellow 
web spun by the females is strong enough to entrap small birds as well as insects; it has been put 
to various uses by the natives of New Guinea and the Pacific Islands. The male spider lives on 
the outskirts of the web and, together with the small silvery-bodied spiders of the genus A.rgyrodes 
Which live as boarders in the web, feeds upon those small insects which are caught by the sticky 
th1·eads but which are too minute to be noticed by the builder of the web. The picture gives 
no idea of the true coloration of the spider, in which the cephalothorax is black and the abdomen 
olive-green or yellowish, the long black legs being char3:cte.ristically tufted with hairs. It is not 
J·ecorded as harmful to man, despite its somewhat forbtddmg appearance. 
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The Malcolm Stanley Collection of 
Fossil Insects 

STR EIHIE"'ORTII ])A YID 'n·ote in 
his h'aplcuwto·ry Note8 to A.ccom ­
pany a Xctc Orologioctl Jlfap of the 

CommontrPaltJz of Australia (1932) that 
''an important contribution to knowledge 
of t he deyrlopmcnt of insect life through­
out the wodd has resulted from the 

--discovel'y by the late ,John l\fi tchell of a 
J·emm·kal>lr l'ppe1· P e1·mian insect fauna" . 
The pl'indpal locality whete these fossils 
a1·e found is between Belmont and 
'\rai·nrt·'~ Ba~' ne~n Lake )lncqnarie, :Xew 
South \Vales. 

The cla!'l!'lital wot·k of the late Dr. R. J. 
Tillya1·d was largely made possible by a 
t1io 'of enthusiastiC' collectors consisting 
of Messrs . . John )Jitchell, T. H . Pineombe 
and Malrolm S. Stanley. Of these three, 
M1·. Stanley is the only active colledor 
today. ne is a well-known consulting 
e~ginee1· in Sydney, and has spent a con­
SI<.lerable umount of his spare time and 
money sem·ching for these elusive fossil 
i nsect~. The fossi ls are preserved in a 
ve1·y light cn·ey <·hert latcrely fo1·mecl of 

~ " ' t') • 

ve1·y finely <1 ivicled particles of devitrified 
J·hyoliti<· tuff. _\ pp<neHtly the in!'lects 
Wet·e ~nf'l'o<'<l tecl IJy the fine dust from 

~ome local volc·ani<· PJ·uption and then 
bm·ie<l in the thick accumulation of dust. 

..-\~ l lppe1· Pet·m ian times. date back 
~omewhet·e between two hnndi·e<l and 
tlu·ee hunched million yeat·~-; , it is natural 
that only the impressions of the insects 
remain. Many of the impressions a1·e 
JWJ·fect, tlw minutest cl eta ils being pre­
RerYed. 

.A 1 J'P<Hiy new f<H·ms havr been descdbed 
nmong the l'pecimens of this collection~ 
nnd it iH cet·tain that when all the 
m a 1 e1·ia I has been investigated, out· know­
leclgr of 1 he llpper Pet·mian insect fauna 
of _\nstralia, differing a~ it does qnite 
substnutially from that of Europe. will 
be matel'ia lly aclvanc·ed. 

The c·ollection i~ to be known as the 
3falcolm Stanley ('ollection, and }!r. 
Htan ley hopes to ad<l to it in the futu1·e. 

Tn pt·esenting this valuable colleetion 
to 1 he Trustees of the Australian 
j{u!-lenm, :Mr. Stanley halO; macle a con· 
~icle1·able contdbution, not only to Aus-
1J·alian sdence, but to science the world 
oYeJ·. J lis expl'essed wish is that' the work 
of Dr. T'illyarcl should be carried on. 
Htep~ have been taken to have portion of 
1 he' c·o 11<'<'1 ion investigated by specialists. 
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Some New Guinea Reptiles 
By J. R. K INGHORN, C.M.Z.S. 

NE W nt ' 1\' E.\ hc1s been <1 happy 
hunting g1·omHl for zoologists for 
mot·r 1 han half a <'entm·y, and 

1110ugh many <'01 le<'tions of 1·eptiles 
have bec•u macle and fonrar<led to 
muRenms ll11·oughout I ht' wOJ·Icl. the~e 
were SN' UJ·<'d mainly ft·om c·oastFt l and 
o{hPr eq nal ly ac-ec~ssibl P places. During 

\ 

habits. n uti llw l'efo t·<• waudet·er~. a re 
c·ommou to many of 1 hE> t t·opical islands 
of tlw P<t<· ifi<- nn<l f ndian Oceans. 
( 'l'ococlilrs a 1·r restl·idecl to s tream:-:; and 
swa m vs of 1 hr coasta l at·eas, whilst 
x11akes a n d li z:ndR nbonncl everywher<> 
PX(·ept in thr c·ol d<>t· p :nts of the high 
mountains. 'l'he t·t>ptilian f auna i s classi -

. .-
~ 

• I 

..... '~ . 

- .. . '\ 
~ ~ .. 

~ 1-~ ' --·;. . . 
I • ' . 

.\ ,oung G r een Turtle. This is the SJi t'<' ies " ·hida for nges )Ulst bas 
!'IUJIIllied the world's b a nqnt•Cs with turth• soutl. 

more tecent years, white man has pene­
t r·ated the jungles and openeu up parts 
of the intPt·im·, and from these location5i 
many rare and new specie!'! have been 
made available to specialists. Despite 
the numerou~-;, though petbaps small~ 
to11ections a h·eady made, we still a re only 
[.;Cl·atching the lnu·face of this rugged 
country, anrl it uatm·ally follows that 
little is known of the habits of the 
1·eptilian fauua. 

In the river e~tuarie!-\ and the sea sut· 
rounding New Guinea a te several species 
o[ tm·tle, but these, being marine in 

Photo.-.\.. :\Iusgr a \'e . 

tied as An!'ltro-)Ialayan. and its g-reat 
intere~t lies in its affinity with both 
Indian and A ush·aliau types . The turtles 
of the a1·ea indude surh well -known forms 
as the Gteen Tuttle, f t·om which the 
wcn·ld-famed t urtle s tea k <tnd soup are 
obtained. '!'here is tlw Hawksbill or 
Tortoise-shell Turtle, whirh, as the name 
suggeHts, pt·ovitlcs the gl~nuine 1 ortoise· 
!-;hell. Then thE:'re a re Hevetal other species, 
Hot so well known ineln(lin o· that extra· 

' 1:" 
onlin:n y nnd truly enormous Leathery 
T~n·tle _ot Lut h . This gian t of the family, 
wtth. tts lt-nthery ~hell auct out~ized 
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f.i:tlil'l bnrtonjs, n c ommon 
typ.- of legless li111ard. 

ttippe1·s, may meastn·e mot·e than eight 
feet from t ip of snout to tail a nd weigh 
as much as half a ton. I t appea1·s to be 
the sole lhing member of a group of 
tm·tleR otherwise long extinct. 

Of the better known kinds, the Green 
Tnrtle is the one most frequently seen 
1umbei·ing ac1·oss a beach above high­
watei· matk, in sea1·ch of a l:iuitable spot 
to dig its "nest". This is a hole care­
fully dug in the sand , in which the eggs 
ar-e lai<l. These are about t he size of a 
ping-pong ball, are somewhat parchment­
like at fir~t, but become ha1·dened some 
time after laying, and the1·e may be any­
thing between one hundred and t wo 
hundred in a clutch. The t urtle, being 
qnite satisfied that a good job has been 
done, fills in t he hole with sand, carefully 
smooths the sul'face, and waddles back 
to the sea, leaving t he eggs in t heh· 
natm·al incubato1·, to hatch out in 
app1·oximately sixty days time. The actual 
pel'iod of incubation var·ies somewhat, 
depending on climatic conditions, but all 
the eggs in one clutch hatch almost at the 
same time and the young scramble 
thtough the sand to t he surface. Then 
commences what is virtually a race to 
the wate1·. Once started on their journey 
the1·e mufo\t l>e no loitm·ing, for this is a 

11 

Yet·y critical time in t he life of a young 
tm·tle, little more than an inch in length, 
the 1·eason being t hat hundreds of hungry 
sea birds pounce on them and gorge t hem­
selves on t hose unfortunate youngsters 
t hat have not been able to 1·each the water 
in time. 

ln addition to t u l'tles the1·e at·e seYeral 
species of fl-esh-water tortoises on the 
island , most of which are so closely allied 
to our .1\'Iacquatie Tortoise and Long­
necked Tortoise that only a speciali~t 
eould hope to distinguish one from the 
other. The marine turtles have flippers 
o1· paddles, whereas the fresh-watet· 
to1·toises have walking legs and webbed 
feet, and therefore a1·e good walkers as 
\vell as swimme1·s, and it can be said that 
they aJ'e as much at home on land as in 
water. These fresh-water t01·toise!'; also 
tlig holes in which the eggs at·e laid. The 
l10les a r·e generally in the bank of or 
within easy distance of a stream, and 
t he eggs, which seldom exceed twenty in 
number, a1·e ha1·d shelled and oblong in ~ 
shape. Among the ra t e1· fo1·ms of 
tortoises to be found in New Guinea is 
one known as the Fly River Tut·tle, which, 
to t he present day, is found in the Fly 
a nd Strickland Rivers; very few specimens 
are known and pt·actically nothing is 
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known of its hal>itl'. .\ . with most 
t·eptiles, all tnrtl<'~ <'llHl tortoises are shy 
::tnd ~ecreiive, a)l(l it natm·al ly follows 
that compara1iYely liftl<' is kno"'n about 
thetn. 

The well-known ('t·oco<lile of New 
Guinea is the sa me as; that found on the 
north and north-east (·oast of Austr·alia. 
It is an In<lian type known as the 
Es1nar·ine 01· Salt-wate1· Crocodile, and 
(·alle<.l "Ge~tol'", shol't for Alligatol', by 
1·esidents c1nd hnn1el'~ in Xo1·th Australia. 
It is a fad ihat ihere are no all igatm·s 
in Austl'alia or .New Guinea, these 
l'<>ptiJes being known only by a large 
species rommon to CentJ·aJ America and 
a s;m~ll specie~ \Yell known in China. It 

devon l'ed at lejsm·e. ( '1·oc·oclil(~s measUl'­
i ng between fom·teeu and sixteen feet in 
length have been known to drag a fully 
gl'own ox into the wate1·, a nd many a 
human being, white, black, or yellow, has: 
been attacked by much smallP1· ('l'O<.:odilel-i. 

The l izard population of )\ ew Guinea 
is large and ,·al'ie<l and is \ 'ei·y similar in 
many r·espects to that of A ns t ralia. Thete 
are seve1·nl specieF: of goann;:t, the largest 
being a bladdsb, yellow-spotted Cl'eature. 
gt·owing to m01·e than se,·en feet in length. 
whilst t he smallest is a pale greenish· 
g1·ey one, ed:-;:-;-c t·oRsecl wi1 h ll<U'J'OW black 
lines, often fm·ming a n<'twol'k p<lttel'n. 
It neve1· attains a g reate1· ]Qngth than 
twelve inehe~ . Thoug:h C'xrel lent <·timbe1·s .. 

'I 

One of t h e t r ee ge<>kos common t o New Guine n and Cape York. 
The natur al camouflage of these t i ny lizards is almost perfect. 

is; genen1 tly agreed that alligators are 
somewhat shy, timitl and inoffensive, 
whereas ctocodiles ~ne sly and dangerous 
to man. Crocodiles bask on the mud 
banks along or in the middle of a stream, 
o~· t hey float low in t he water, with only 
tip of snout and eyes showing, and often 
hav~ been mistaken fot floati ng logs. 
\ Vln lst these reptiles are comparatively 
~low moving on land, they :ne exhemely 
fast and agile in watel'. 'rhey feed on fish, 
RJ?all mammals and bir<ls, ma inly wat er 
bn·ds. They lie in wait fo1· hours near 
the bank of a stream waiting fot some 
unwary Cl'eatm·e to come to drink whe11 
~t is either caught by the nose o;. flung 
mto the watm· by a rapid twirl of t he 
<·rocodile's tail, drowned, and, if not 
eaten then and there, stowed away in 
some mud hole un der t he water to be 

often being fou nd searching- fo1· young· 
birds and eggs in nests high up in the 
b-ees. goannas live m ainly on the flool' 
of t he forest, where ground birds, small 
mamma ls, small lizards and even large 
insects form a var ied d iet. 

Among the skink lizards, shiny, smooth 
denizens of the grass. al'e many d ifferent 
kinds, of many d ifferent h m's, ft•om pnle 
brown to vivi<l green. T lw lnrge-st mem· 
ber of t hi s famil y, meaxnl'ing- pcl'll a~s 
twenty inches from s11oui to tip of hul. 
is; a close 1·elative of om· well-knowu 
fl-iencl t he lllne-tongnrcl l;izal'd, and. 
whil st it is evidently disil'ihuted th r·ougb­
out the ishmd, i.1 ix nowhPt'C more 
common t hnn in 1 he Pod M or esl>y aren. 

rrhere are tWO speti(\S of LC'g-less Lizar~. 
one being OUl' Anshalictll rJiali~ lnlt'ton·tS 
and t he other a Y(lJ·y :-;h:t ql snont rd kind .. 
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JAa /is jiC'ari . :\'either <.:an be .·aid to be 
,·ery common. though t he latter h; not 
found anywh ere exeept in Xew Guinea . 
These are Ye1·y snake-like in general 
appearance, bnt, like most other lizards, 
t hey are harmless, and feed mainly on 
i nsectH and vct·y small lizm·d l:l of various 
kinds. 

The Gecko lizatds, often \n·ongly 
J·efel'l'ed to a~ 'Voo<l Ad<let·s and Rock 
.. \rider s, are extremely abundant. Some 
ne csAen tia lly 1·ock dwellers , whilst 
othe .. s l in' on ti'CCR, decayed stumps or 

The .J ew Li zal'd family is well t•epre­
l"ented by both tree-livin g and tel'l'estrial 
fo1·ms. The best known of the hee lizards 
i ~ locally but quite erToueously called 
C' hame1eon, t hough in the general shape of 
the head i t is not unlike that reptile. 
Actually it iR more closely related to our 
common E astern 'Vatet· Lizard , which is 
well known along many of the fl'esh­
water s t1·eams of south-east ern ~ew 
Guinea. Thi~ wate1· Hzard poses on logs 
;1nd rockR nea1· the water'.· edge, jumping 
in " 'h<'ll a larmed and oft en t·emaining 

'rht- Ensit'rn ''' nt t-r Orn~oJi, Pbysignnthul'> lesu t.-uri i, •nny ofte•• be set'n 
ctn thf' rot•ks or lo~s uenr b~· tht.- water's t'd~e. 

uucle1· l oo~(' ha t·k . theil· out W<ll'd appeai·­
an<:e a·esembling the matedal on which 
they are found. Geckos are the best 
ramouftage<l of a ll li zar<l~ , not only in 
1·egarcl to tolora1 ion but al!'\O in 1·egard 
to s tt·uctnrc, and they blell(l beautifully 
with and merge completely into their sur­
t·oundings . DeRpite the fact that they 
f;;OmetimeF~ ru·e I'efel'l'e<l to ns Wood or 
Rock A<lclet·H, they are ab~olute1 y harm­
leF!R, insect-eating t·ep1 ilC'R, nocturnal in 
hnhitH, HlHl well knowtt in most tropical 
honwH, where they ct·awl ove1· the ceilings 
~ncl wall!; nt night in sem·ch of a11y 
lllfo.:{•<:t that may be offet·in g. 

Photo.- A . Musgr aYe. 

snbm<'rged for mo1·e than ten minutes 
until it iR RtH·e that the danger has 
passecl. The .Jew Lizar<l of Australia is 
sometimeR called Fl'illed Lizard. but the 
two an:) quite diffe t·ent; the "Jewie" i~ 
tyl)ically .Au. tralian, the Frille<l Lizard 
heinp; common to :N01·th .Ausb-alia and 
New Guinra. The fl'ill of this 1·eptile is 
like pupet· and is et·ected when the li zard 
i~ annoyed, but is folded back over the 
shoul<le1·s when it i~ a t 1·est, or is ruuuing 
<l way, which it does on its hind legs and 
;tl an extremely l'apid pace. The Ft·illed 
Liza1·<1 often hides away in hollow togs 
ot· in the deep bunows of mammals . all(l 
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T lw fi'rille t1 J.iut r tl . C hl:tm y­
•lnsuuru s kin~:"ii. t•omm on to 
north Au,..c r a l ia nnd New 

G uin t>:t . 
Photo.-J. R. K inghorn. 

;tdnally has ht>t' ll found in bnnows <ll~o 
oc·(·upietl hy sma I I pyt ho11s. 

. \s in most tt·opital coun tl'ie~. ~make~ 
art> plentiful, both in numbers and in thr 
' ':ll'iPty of r-;pecit'H. Harmless va1·ieties 
<·onsist of Blind Snakes, those woJ·m-Jike 
hunowe1·s that lire on ant eggs all(l 
te1·mites, Green T 1·ee Snakes, some sm<tll 
~~·aHs snakeR ancl sma ll pythons. La1·ge 
pythons, such as t he Amethyst P ython, 
.a relative of our C;u·pet Sna ke, ca n ha r dly 
be (·lassed as ha J ·ml eF~s, even t hough t hey 
~u·e non-venomous. T hese large pythons 
~1·ow to a bout twenty feet in length , and 
even a fomteeu-foot specimen could easily 
swallow a waJlaby. The Amethyst 
Python is of Incl iau origin, but is known 

.al so horn f'ape York a rea, Queensland. 
A 11 pythons a1·e not pattet·ned like a 

.c:a1·pet, fot· iu the trees of :New Guinea a r e 
~ome, more shictly of t he boa famHy, 
t bat are eithe1· bright green or lemon­
yellow in C'olonr . All prefer a diet of 
·warm-blooded animals, such as bil·d~, 
1·ats, mice a ucl other small mammal~. 

The Green Tree S nake, a solid-toothed, 
non-venomom; snake, is ext remely 
<·ommon, whilst t he B t·own T1·ee Snake, a 
back-fanged, !-ilightly ven omous snake, 
<·rossed with black wavy lines, iR a lso 
widely distribute(l throughout t he i sla nd . 
T t·ee snakes differ feom t he ten estrial 
forms in having, on each side of t he 
ventra l plates, a well -defined keel , extend-

ing t he entit·e length o f bo(ly and tail, 
thereby tn·odcling a ''gTip" when d imh­
ing even t he smoothest branches. 

The Yenomous sna kes of the mainland 
nnd neighhom·ing· islands a1·e mostly 
xmnll k inds, uo t m o•·c t han t\Yenty inches 
in length and not t b icker than a n or din­
;n·y founta i n pen. Sud1 snakes, t hough 
t'apable of poi:·mn iltg small mammals and 
bil·ds m ig ht be t·PgHr<lecl aR p ractically 
harmless to man . Among these are many 
t ha 1 n eYet· a t t <1 i n a length g reat er than 
eighteen inch es, a ud that cu·e gener a lly 
ln·ightly eolonred al..>out t he head a nd 
n nde1·p•nt~. Su<'11 s m a ll species feed 
mainly n pon insC?t1s a u <l per haps small 
lizard~ and toa<llC?t~. l u addition to t hese 
t<'r restdal types t h et·e are man y d ifferent 
kindR of sea sn a kes, a ll of w hich al'e 
,·enomous. bn t fpw of w h ich <u ·e capable 
of in flicting a uite d angerou s to m an. 
Thete a1·e Yello w-bell ied· Sea Snakes, grey 
an<l white band ed, and plain l..>rown kind~. 
The fh·st named g r o ws to abou t for ty 
in ches in length , a nd on e of t he band~d 
s<"'a sn a kes may exceed seven feet m 
length . Sea sn a kes are specia lly a da pted 
to an aquatic life. The body i s l a t erally 
compressed , being r o unded above and 
keeled below a c t·oss section somewhat 
resembling t l1at of a s hip. The tail is 
flatten ed ve1·tically, t h e1·eby forming a 
Paddle · t he nostrils which a r e valvular, 

' ' a re sit uated on top of t he snout. t hereby 
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'J' ht• .\mt•fhyst P:~· t bou (P:~· tllon nmethy!o;tinus) nfter hn~·ing s wnllowt-d a wallaby. 

mak ing bt·rHthing easier wllen floating on 
the surface, o 1·, by closing t he valve, the 
snake is enabled to swall ow nn<ler wate1· 
without incom·enience. Although sea 
snakes Jh·e thril· rnthe life in the water, 
~ome species occnsional1 y wriggle ashore 
or onto suitable J·ntk:-; aml r ef':it oe bask 
in the sun. All a re excellent and gn1ceful 
swimmer~, mHl Rpeedy enough to ('ntch 
<"'els o1· fish upon which they live. 

·whilst thel'e iR a New Guinea r epl·e­
·:-;entative of thP ..:\nstraliau Black Snake 
. and Brown Snak< .. , ncithet is 1·ega1·ded as 
deadly, t hough n bite from a large black 
rariety might <·n use sel"ious effects. The 
two deadly Hnnkes of New Guinea are 
actually Ausil'Hiian spedeR, a nd t hey are 
the Death A<l<l<>1· and t he Taipau, known 
also as the <iiant Brown Snake. The 
latter was fh~t <liRcove1·e<l only a few 

_years ago in 1ltt> f \l ]H' Ym·k a1·ea. but 

~peedy and ('<·onomieal 1·emova l of 
~nal"ine gro\\·th !"1·om xhips i~ of g1·eate1· 
nnportance 11w 11 ev<'J' at present, and 
many devieex oh\'i<l ting do('king are being 
t l'ied. FOJ· Home time past mu!-ieum 
~oologi!its and pol'i <>ngiuf'er s have been 

Photo.- \\'. E. Stirling. 

latet· was found to extend to the country 
surrounding the Gulf of Cat·pentaria and 
Al'nhem Land. In Kew Guinea it appar­
ently has a very re~h·icte<l 1·ange, a nd has 
been found only about the mouth of the 
Fly Hive1· . The Taipan grows to more 
than eleven feet in length, and is second 
in size only to the wol'ld's largest venom­
onx ~make, the King Cobra . It is an 
agg1·essive species a nd, having fangs 
nearly half an inch in length and a goodly 
s uppl y of venom, is a n exh·emely danger­
ouf'i snake . 

The Death Adder, that broad-headed, 
fat-bodied , ~luggish ten01·, so well known 
as A ustl·alia's deadliest snake, is found 
th1·oughout New Guinea, and from Ceram 
in t he weRt to New B1·itain in the east, 
in a ddition to many of t he smaller islands 
off the mainland. Its distribution, how­
eve1·, ix J·estl'icted to the coal'ltal belt and 
Rl11T 0 111Hling uplands. 

<'OlHin<"tin~ inYestigationH into marine 
gt·owths and pests and their· incidence. 
The principa1 application of the results of 
tlwxe inve~tigations has been in the pro­
tettion and presenation of wharving, but 
the l'}lnge may now be <>xtended. 
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Malaria, New Guinea and Us 
By FRANK A. McNEILL and ELIZABETH C. POPE, M.Sc. 

OUR armed for<·f'[o; in Xew Guinea a1·e 
opposed IJy the most deadly 
machines of war, but bullet: and 

bombs are tt·n1y less of a menace to fight­
ing men than epidemic disease. In the 
cauhhon of <·on fii ct human hordes become 
hapbaza t·dly mixed, and are subjected to 
trange fol'm. of in fection that can not 

be avoided. The history of the past i s 
little ditferent fl'om that of today. ~\.ges 
ago :courge~-; wiped ont al'mies and th e 
population~ of dtie.·. Shangely enough. 
during 1 he com-.·e of a war . the import­
ance of all this i~ O\'el'shaclowed by the 
mo1·e sped a<'ul<n IH'WH of <Hl rances and 
t·evet·st~s of soldh~l's in the field. 

Take as an example mahu·ial feve1· . 
llow many know 1 hat it is t·esponsible 
L'ot· a highr• · <lrnth •·ate thclll any known 
malady, uo( fot·gPtting <l enth f1·om 
lmllets? g s1 ima1E>s suggE'st t hat some 

00 mi llion p<•t·soHs sn t'fet· fnnn mn lm·ia , 
and the arpr·a~e nnJtllHl draths hom th e 
1\Ume <·aust> exct>ed 3~ milli ons. Ilow does 
.\ u~tralia s tand in t·Pspect to mala1·ia l 
fevet·? Jl'OJ·tnnatPIY, thi s <"ountn~ has . . 
been comp;u ·at inly ft·Pr fr·om it. Om· 
ft·eedom has b('Pll cl m• to natnral isola­
tion. and possibly to c·mHiitions unra,·onl'· 
able to tlw c·mts<tl J>at·asitr. Occasional 
l'mall outhr·Paks in the t•·opi<-al n01·thern 
pm·ts of :\us( t'<ll ia have been <·onholled 
by Arnsihll' and l-11 1'ict pteventive 
meaf.;lll'l~s. That <"nntinual official watch­
fulness is ll t.><'essa t·,r and justified may be 
seeu from I hr following st01·y. 4\. bad 
Ontbi'P<lk of ll l<l1 nt•ia l L'P\'Cl' OC:('Ul'l'ecl in 
lhazil in t lw e:ll'l,Y uineteen thi1·ties. 
Fnti l lH~O the a1·ca <'<>JH·erned had been 
ft·N~ of mahnin-canyi11g mosquitoes, but 
in 1his year· se\·e•·al i111'ec1.eu anopbel ines 
(bm·bonrel's of the scourge in tl1eh· 
nathe count r·y l werP c:om·eyed thithe1· 

from Africa th1·ough t h e agency of fast 
ti·anspot·t. Their pi·el':ien ce was immedi­
ately n oted, but it was confidently hoped 
1ha t t h e unfavourable natutal condition!'i 
wonld wipe them out. Consequently no 
immediat e and ~pecia l pt·eventive 
mear·nn·cR we•·e taken . The mosquitoes. 
howPvet·, t hriYecl and multiplied and 
s1wead nb1·oa<l t h e malal'ia t hey carried . 
~oon tens of thou!-laucl!-: of people were 
~n ffel'ing fl·om the feYe1·. Grave economic 
lo~s was cct usE'<l throu g h inability to over­
c·ome the menctc:e, and in 1940 a lone the· 
cost to the Brazilian Government and 
to the Rockefellet· Fonudation was about 
1,000,000 dolla1·~. 

In much ea t·licr t imes malaria wa~ 
inh·o<lu ced into the isJand R of Reunion 
a u<l )laul'itius, w h ich. bad b een com­
pletely free of it priot· to the year 1864 .. 
'fhe disease has petsistcd , and, as a tesult. 
)[an l'itins (populat ion 38~.000 ) alone has 
now to meet an a nnua J bill of approxi­
m ately £AU~~,750. l t was not until 1900 
that 1h<> life hi sto1·y of the malaria para­
sHe was finally wot·ke<l ou t. so failure· 
to <'ontl-ol outbl'eak. · bef01·e thi~ life h iR­
tory wa~ known is c:vilv understood. .. 

In ~cw Guinea malal'ial fever is rife. 
The constant militatv h·affic between thi · 
p lace and t he mainjmul provides oppor­
tnni1 iN; fo1· t he introdu ction of the 
cl i sease. \Yh at w i 11 hr the effect of pi'esen t 
ext~n si\'C' open1tions in that a1·ea? ~ot 
only w ill om· fig-htino· men conhact and 
!-;nffer f't·om the fen•7· w hile on sel'vice, 
hnt 111.1111 het·s o f t h em will hl'iug the ea nsal 
pa1·as1te IJ•wk io t he m ainland in theil' 
blood. I 1 I he t·efol'c behoves u s to take 
·teps 1~) en.sU1·e t hat history does not 

J·e j)eai 11 s(;>H aiHl mala1·ia l fevel' become 
a btnclen in Au~tt·alin as ]t has in othe1· 
pl<u·Ps. 
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It iH of in tm·est to re\· ie"· he1·e some 
of the outbrraks 11Hlt have occmTe<l on 
the maiulaiHl. In the YeYY ead:r record. . . 
thrte is no e,·idence of malaria in t he 
land, but th £>1·e i~ snb. equent proof of 
epidemics asRot:inte<l wi1 h gold untshes''. 
.arising i n <·ompletely new and scattered 
~neas. In 18< 5 C'h<nterx Towers was 
risited by so sr\'C' l'C an epidemic t hat to 
~scape infectio11 p1·oved t he exception and 
not the ru le. T hen in Dm·wi n iu 1909 mo1·e 
1 han one-thi1·d of i lt r hospita l a dmission:-; 
wet·e suffe1·er~ l' t·om malal'ia. The sou rce 
of this infect ion <\ Ud al!-;o thnt of 1910 wa~ 
t 1·aced to numberH of m ine1·s who ha<l 
·<'ome from New Gu inea to work on newly 
-opened tin-fi<'lcl. in t he X orther11 Ten·i­
tm-y, bt·ingiug; malnria with them. There 
wpJ·e <l Humbe1· of fatal ca~e~. and, at 
the time of t lw publication of these an(l 
other facts in D1·. R. ,Y. Cilento's work 
on malaria ( c-i r<·a 1 9~4), number s of 
infected person !-; in JIOJ·th .\ ush-alia h-aced 
theil· original illnP~~ to that occasion. 

The outb1·eak of "ulac·k ~ickuess" at 
Bm·ketown in 1864 has s inc·e been I·ecog­
nized as malignant malnl'la . Of t he 
population of ~ome seventy-six people 

.originally in O'OO<l ht•alth, a bout fifty 
b . 

~nccumbecl. Th is i'eYei·e epidemiC waR 
,~·onside1·ed quite pl'obably to have be~n 
In troduced by Malay!-) toming across 1n 
ptaos from .Ja va. .\ t t hat time on one 
.of t he creeks sonw mile!:\ away, a small 
~iling vesl'iel was d iscove1·ed with a 
11 11mbel' of dentl pt•ople on boa1·d; they 

we1·e from J a Ya and they had died of 
•·fever". Dr. Cilento has stated that, from 
the evidence at his dispo al. in genel'al it 
may be said that malarial fever i · 
nowhel'e endemic in Australia south of 
the Tropi<' of Capl'icorn. lie furthel' 
found that nol'tll Queensland produces by 
l'<n the g-l'eate~t number of cases of 
malal'ia, an(l it is pl'obable that the 
cl ise<H;e is in hod need by two main 1·ou te~o;. 
One route, he con~i<let·ed, was from 
N01·thel'll l'enit01·y (Roper Rive l' ) 
t l11·ough thr agency of cattle rlrovet'!'!; 
the o1 he1· was from ~ew Guinea and 
outlying g roups of islands. " rbile Dt·. 
Cilento believed t hat the disease was 
endemi<' ove1· <t large part of Cape York 
Pen insula, it is re<:alled by one of the 
wl'i tel'~' that there were fe''" rase!-i of 
mnlm·ia in and around Cairns when he 
was t here late in the yem· 1928. Rigid 
preveni h·e mea.·ures were being enforced 
at the t ime and Yery good re~mlts were 
being achieYc<l. Rerently, howe,•er, an 
epidemic has broken out ancl thet·e are 
hundt·eds of cases. 

How is Austraiia to guard aga inst t he 
present increased intt·oduction of malarial 
fever from islands to the n01·th, particu­
larly New Guinea? Our daily papers tell 
us t hat for eve1·y ~\..ustralian casualty 
from a ,Japanes£> bnllet in ~ew Ouinea, 
four other Rold iet·s C'ontract tropical 
d isease, most ft-equen Uy malaria. I t only 
needs thoRe men infected with malaria to 
eome back in numbe1·s to t he mainland 
to provide 1·eady rese1·voirs from which 
rapid increase of the disease may develop 
in the north. I n Australia we haYe t he 
carrier mosquito Anopheles in abundance, 
bu t as yet only sparsely infected. 
:S01·mally there is not a large population 
north of the Tropic of Capr ic-01·n, but of 
late years t his position has. thanged c?n­
siclerably, with consequent mneased .r~sk 
of outbreaks of malaria. The a uthor ities 
are well aware of t his risk and a re doing 
eve1·ything t hey can to lH'event epidemics. 

In order to combat a scourge like 
malarial fever it is necessary to know 
t he complete life cycle of the micros(wpic 
a nimal pa rasite which causes it. In the 
life <"ycle of t he parasite there is an 
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inter-mediate host- a female mosquito­
which carries the disease from one human 
~nhject to anothel'. Always the malaria­
canying mosquito has been fouml to 
belong to a pal'ticular kind, named 
Anopheles. In different parts of the world 
cliffet·ent Rpecies of anopheline mosquitoes 
act as canie1·s. X ever in any scieniti:flc 
investigation. howe,·et, has any kinfl of 
mosquito other than an anopheline proved 
to be the C'ulprit. 

Thete are mcmy people who enoneously 
believe that the carrier mosquito is the 
chief dange1· when epidemics of mal~tia 
occur , and they f01·get entirely the tiny 
organisms which are at the root of all 
the houble- the single-celled pa1·asitic 
<1nimals called Pla8modium. In the 
absence of these Plasmodium parasites. 
mosquitoes may bite continuously, and 

no sign of malarial fevel' will be found in 
people who receive these bites. 

The life history of the pnrasitic Plas­
modittm is a complicated one. It begins­
when a human being is bitten by an 
infected anopheline mosquito. A minute, 
active, sporozoite stage of the parasite­
passes from the mosquito into the blood­
stream of the victim, being injected along­
with the mosquito's saliva into the pun<'· 
1lu-e. Upon entering t he blood-stream. 
the pa1·asite penetrates one of the minute· 
t·ed blood cells. There it feeds and growf\, 
and b1·eaks up into numerous spore-like 
forms. These then burst forth from the­
red blood cell and in doing so, release 3 

quantity of waste' products and poisonS' 
jnto the blood-stl-eam. The minute spores .. 
1·eleased in this way, soon enter other red 
blood cells and go th 1·ongh the same pro· 
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cesRes as their pa1·ent. IH·o(ludng in theh' 
turn new batches of offspl'ing. So the 
conhn uall y multiplying brood increases 
to millions of parasites, all going through 
the feeding and growing stages, and all 
bursting out of their red cell habitations 
at the same time. Not only a1·e t hey 
responsible for the destruction of millions 
of the important 1·ed blood cells- in itself 
a very serious matte1·-bnt the quantity 
of poison also libe1·ate<l by great numbers 
of the parasites causes se1·ious harm to 
the infected per son and brings about the 
periodical 1·ises in t empe1·ature which 
are so characteristic of mala rial feve1'. 
The exact correlation of the spore-forming 
or asexual part of the life cycle of Pla.s­
modium and the behaviotn· of the tem­
peratlu·e of t he victim may be seen if a 
study is made of the diagram which 
shows the full life cycle of the parasite. 
In the diagram the bursting of a red 
blood cell and the release of the con­
tained young spores and poisons are 
shown to occu1· just bef01·e the high peak 
in the line which shows t he fluctuations 
of t emperat ure. There are seve1·al kinds 
of Plasmodium, parasites causing malaria, 
and in each kind the spore-f01·ming part 
of the life cycle takes a different period 
of time. In one it occurs every 72 hours, 
and in another every 48 hours. In 
consequence the sharp bouts of fever 
1·ecur at regular intervals. As time goes 
on these bouts become more and more 
severe, until the disease is overcome by 
the natural resistance of the patient o1· 
death , supervenes. 

When a female mosquito sucks in blood 
containing the spore stageA of the para­
site, these are destroyed by the insect's 
digestive processes. How, then, is a new 
human host infected by t he female 
mosquito? This is how H happens. 
Certain of the parasites in the 1·ed blood 
~ells do not form sporeR, but develop 
mstead into sexual forms-male and 
female. These lie do1·mant until sucked 
in by a female anopheline mosquito. T_he 
stage whereon the remainder of the hfe 
history of Plasmodium is enacted now 
shifts from the human being to the body 
of t he mosquito. Here the male and 

female phases of the minoscopic parasite 
b1·eed together and ultimately p1·odurE' 
large numbers of offsp1·ing-individualx 
of the infective sporozoite stage with 
which our sto1·y of the life cycle began . 
All the developmental stages of the sexual 
part of the life cycle of the para~ite, 
howevm·, a1·e not paRsed in the inteRtitw· 
of the mosquito. Let us trace its pJ·o­
gress iu the body of t he new host. Fi r~1 
t he fertilized eggs burrow t hrough i.lw 
stomach wall and become encysted. Then 
they develop and clivicle up into nnmE>rous 
young sickle-shaped fo1·ms wh i<·h find 
their way th1·ough the mosq11 ito's body 
to the salivary gland.. . From that poin1 
t hey are pumped into another human host 
when the mosquito bites. Thus a new 
victim becomes infected and the Jife cycle 
goes on. 

To stamp out a patasite like P/a . .ct­

'lnodium, it is evident that its life cydf\ 
must be inte1-rupted at one point, and 
the easiest way to attack it is t lnouF:h 
the mosquito host. The advan tages of 
this method are unde1·stood when we 
1·ealize that t he mosquito is more t han 
just a mere carrier of the disease. The· 
insect is also a necessa1·y b1·eeding ground 
wherein the sexual part of t he life cycle 
is completed. So if we oblite1·ate the 
mosquito we arrest the sp1·ead of malaria. 
How can this be aecomplished? The­
civil and military authorities al'e already 
busily engaged on the problem. If they 
receive intell igent co-operation from a 
public which realizes the need for a set 
of rather irksome regulations, success of 
their campaign is assured . 

"It has been said that a good malaria· 
fighter must learn to think like a 
mosquito." So claimed George E. Vincent 
in his report to the Rockefeller Founda­
tion in 1928. "He must ask: Which or 
many kinds of anopheline mosquitoe~ 
shall I try to imagine myself? How far 
is it possible to fly? When and where is 
food to be had? . . .. where is the best 
place to deposit eggs? Is the water of the· 
right kind and temperature? Is it 
stagnant or flowing?" Only by thinking 
over the various problems and attacking 
them in this manner can an effective anti-
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Dtosquiw poJic·~· l>e fl·amed. Then if the 
mosquito is wipPtl out there can be no 
pn..,.._il, ility of outbreak. of malal'ia . 

• \JeH!'ni·rs of combating malat·ial fe\-er 
iudude the screening of human habita­
tion,. a~ainst the en try of mosquitoe!:-i1 

ancl tl tf' weal'ing of mo. qnito-pt·oof <:loth­
inc hy the indh·idual. PI·e,·entin• com­
umnity measm·~~ would call fot· the 
l'Pf{l'f'gation of patientR in otdet that the 
c·ar1 ier moRquitoes cannot have access to 
rhrm and so pick up thr infection. Other 
nwn~m·eR include the c:leal'ing of \'egeta­
t ion , the d t·ainage of ~wamps, fumigation 
of hon~es. and spraying and regulat· oil­
ing of mosquito breeding places. The 
biological control of the disease may be 
:.t ttempted too by introducing the natural 
enemifs of the mosquito-fish and the 
lal'Vaf' of water beetles and othet· 
nrature~o; which eat the mosquito larvae 
an<l pnpa£'. Already the ~mall inhoduced 
li~h Oambusia haR been Yen effecth·e in 

' thil' way in New Guinea. 
Another very impol'tant measure is t o 

('n~ur·f that the li ,·ing conditions of 
neighbouring nati\'C' t·ace!-\ are such that 
t hPy enjoy the . ·a me chances of immunity 
M., t hf' whiteR. As long as a native popula­
tion remainfi infecte<l. it acts as u 
t·eservoir from wh ic·h the disease may 
be ~pread by the moF~quitoes to the 
whites. Examinations made in certain 
at·rn~ of New Ouinf'a proved that 80% 
of the childl'en had enlarged spleens, a 
: ure indication that they suffered from 
malarial fever. In places where ch ances 
<,r infection are high. H'gulal' daily dose~ 

Ur. U. A. Watet·house, B.E., F.R.E.S., a 
Trustee and past president of the Aus­
t r·alian :\1u eum. has been elected a 
t\pec;al Life Fellow of the Royal Entomo­
logical Society of London in recognition of 
hi" "er-vices to entomology. Dr. W atet·­
hou~e is a world authority on Rhopalocet·H 
(Butterflies). 

~11-. ,J. Kingsley, who has been on the 
~tatf of the Australian l\Iuseum . ince 
1913, has been advanced to the positi011 
of preparator. Mr. Kingsley, under the 
a nRpices of the Cal'negie Corporation of 

------

A Slnall Nnfferer 
from chronic 
Dialaria. Note 
the wa s t e d 
nppearance and 
the one -Nided 
swelling of the 
abdomen dne to 
enlargement of 

the Npleen. 
Photo.-
F. H. Taylor. 

of qumme or othet· s imilat· prophylactic 
Hhould be administered. This precaution, 
howeYel·, sh ould be secondary to the 
et·adication of t he mosquitoes, for only in 
this way can t h e malaria parasite be 
wiped out. 

Such pt·eventive m easures as have been 
s nggeHted obviously cost a considerable 
amount of money. When, however, this 
initial <'xpense is measured up with the 
cost 'vhi('h the government might be 
forced 1o meet in the future in maintain· 
ing a <lebili tated and malaria-ridden 
popula t ion, it i s well worth while. A 
little fore!'3igh1. saYes untold labonr· and 
expem'iE'. 

Xew Y01·k, \'isited the United States ef 
Ame1·h:a t o study advanced methods in 
t.axid ermy and museum technique. Man.Y 
of the models on exhibit are from hts 
hands. 

Dl'. A. B. Walkom, Director of the An~­
t t·alian M nseum ha 8 been elected presi· 
den t of the Roy~l Society of New South 
\V' ale~. 

l\fr. E. Le G. Troughton, F.R.Z:S., 
< ;.i\l.Z.S.. 1\Iammalogist. the Austrah~n 
:\Iuseum, ha~ been elected president oft e 
Linnean ~odety of New Sonth Wales. 
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Collecting and Preserving Insects and 
their Allies 

B y A. MUSGRAVE 

I NQ"C J RIES :HP ft·e.q neully made of the 
~\I nsenm 1·e~.-1 t<li ng the ~olle ·tin~ of 
m~e('ts, ~pHleJ·~. s<·otpiOn~. ticks, 

mite:-:. C'eni ipecles and m ill ipedeR. Some 
t1me has elap~ed since th i :;; l·ml.>jed was 
treated in TITE ..:\. TISTRALIAN i\1'USEUM 
MAGAZJNE, 1 so the following account of 
JUetbods employed by collectors i~ 
intPndNl to assi:st those wiHhing to pre­
:;;erve t lwi ,. matel'ia l eor-I·Pdly. 

IXSI<X'TS. 

vVhHe tlw <·olled ing and p1·esm·yju<T of 
. b 

~-Jome msects ma:v be carried out in the 
field with a minimnm of tt·ouble, othe1·~ 
must <nvait spedal tr·eatmcnt tmt·n camp 
01· home is J'eathe<l. 

Oollr>rting GeaJ·.- Jiaversaek 01· !-:iatchel, 
butterfly net;:~ beating net o1· u mbJ·ella/' 
small net o1· wil·e tea-~trainm· ." killing 
bottle (cyani de ). long foteep!ii, shong· 
blaclecl knife ot· tomahawk/· chlorof01·m 
~ubeR (~ x 1 in th), :-;pirit tubes (3 x 1 
m eh), tms, pocket-box, p ill-boxes 01· rard­
boat·d boxes, label~ ( ca1·tl'id ge paper), 
buttel'fly e1welopes. magnifyino· <Ylass. 
( ~ T' b o o o e cm·rie<l <H·cot·ding to requhe-
ments.) 

The g€neral collectot· of insects will 
t·equhe mo1·e impedimenta t han one con­
~ning his attention to a single group of 
msects, an<l the suggestions he1·e given 
a 1·e fot· the general collecto1·. 
. H a.ver8.(l,c;k.-- To caiTY t he geat· in the 
~el<l a light but st1·ong have1·sack pi·e­
ferabl:t of two <.:ompartments, is a first 
e~sential. 

N etrs.-.A butte1·fly net is necessa1·y fo1· 
the captm·e of flying insects !'HlCh as 
moths, bnttedliel-5, dragon-flies, flies. 
wasps and active insects of all kinds. 
Va~·ion~ types, su<.:h as collapsible kinds 
wlnc.:h :ne, as a 1·ule, oval rathe1· than 

In1 Nancy B. Adams: Hints on the Preservation of 
19ricts and Spiders. AUSTR. Mns. M.AG., iv, 5 Jan., 

• PP.173-175, illustr. 
B 

cit<:ulcu, are sold by dealer~ in natural 
hist01·y mate1·ial. These hcwe the advan­
tage of taking up little toom whe1' 
not in use. One type is made of spring 
steel and <:an be opened <11Hl fastened with 
a wing-nut. This kind jl4 the type used bs 
the 1\fnseum. AR thr~e mol'e elaborate 
types are not alway~ p1·oc-m·able. a home­
made net may be con~tl'ucted. ~\ 1·ing of 
fenc·iug wire (no. . gauge), a bout 15 
inch eR in lliameteJ· ha!-\ the ends 
sttaightened and bound to a fenule of 
light metal with fine wire and then 
soldered. If no fenule i l'; available, the 
ends of the l'ing may be bound with wite 
to a wooden handle, which may be a 
p01·tlon of a broomsti<:k, pl'eYiously 
gl'OOYecl at the sides to accommodate the 
wil·e en<ls. A calico strip 3 or 4 inches 
in depth jnto which the wire fl'ame has 
fi.1·st been inse1·tecl , will se1·ve to reinforce 
the bag \vhich 1s attathed to it. The bag 
should be of B1·etonne net (which has a 
~malle1· mef.\h than mosquito net), and 
this !'ihouhl be about 18 inches in depth, 
tapm·ing to t he bottom. The bag of a 
butte1·ffy net should be at least twice the 
diametet of the net- that is, it should fold 
over fl-om one side of the ring to the othet. 
The handle need not be mot·e than about 
18 inches in length ; too long a handle 
makes the net unwieldy. 

F01· collecting insects on bushes an 
open umb1·ella is held u ncle1· a bush which 
js then vigm·ously shaken. All sorts of 
insects and spide1·s m·e thus dislodged 
and , falling on to the black cloth, are 
easily seen and captured. 

Some collecto1·s employ a beating net 
made aftet· the manne1· of a butterfly net, 
but with a heavie1- wi1·e frame (no_ 4 
gauge) and a strong calico bag with 
straight sides and 1·oun<led at the bottom 
in one piece. The fennle serves as a 
handle aml need not be longet than six 
ln<.:hes . 
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Th£• trrt tr,· urt for 
:rf') tl<l1 ic· in,.N·ts ~hou Id 
lw mad£• of <'IH·r~r· 
(•loth :tnd ru•t·d onlY 
ft(' h:tlf tlu· rl1·pth r;f 
a lmtft·rtl~· ll(·t \ 

s m a 1 I " 11 •· 11·a 

sfJ·aillPI' \\' illlw found 
a 11 ·pf1JI aid for· 11ris 
dass of •·oll£•<·t in~ . 

A ill ill'! hot t/n:. 
\\' ltil(' lllntr.\ har·d 
lwd ird i llsPt·t"' m:n 
lu• k iJJpd ;J lld }H'f' 

H('J'\ (•d 111 akolwl. 
I hPJ'f' ;IJ·<· nth£>rs. 
~llf'h :I" IIICJtJIS, IJnt· 
lPr-fl irs, 11 j('~ <11111 
wasps. '' lt i l'!t n J'<' 

rn inPd or·. at lf•;tsl. 
no t iu tpr·orpd ln· 
immf>r·s ion in a Jiq nici. 
I mwc·ts art• ns uallv 
kill r d in :r killing 
bottlP hy nu'all!' of 
th e> fnnw~ of s uc·lr 
.;: nh~t:lnC'<'H <11' :ICC'tit­
£'1hpr·. dllot·oform or· 
<'yan id<> nf potal-<Rinm 
I thf' la~ t h('ing a 
cl(•nd l,r poison and 
rft} u i l'i n g f'a re 111 

hannl in~ ). Chlm·o 
jonn i~ m;t>fu l fm· 
kilJing- HfH'<' iffi(' ll l-l 

qu irkly. pat·ti<'nlar·ly 
thoRe t oo l:trg<' for 
the killing bott le. 
hnt it has thr disnd­
' antngr of bardr nin{! 
the musrles. makinf! 
the ~ettinf! of the 
spe<'imPn s a diffi c· nlt 
1 af'k n n l rss set soon 
:tfter d<'nth. IIow­
rver. <1 sm<lll bott1e of 
c·hloroforrn nncl f.\OIDP 
4 x 1 inrh r o1·kpd 

Scun t> ('ull ec• t•ting (~t·ar. 

l. H eat ing t H'C. !!. Hnt tt>rtl;o~· nt•t. 
a. Cyanide killing b ott h •. 

o f t'o ldi n~. 4. Buttl'rlly e n,·t-l n tu• s hnwlng m t-t hutl 
• .,. Long f o r <'t' JIN f o r fh•lcl <'Oll t'<' tlng. 
11. Setting fo rt't'ltl<. 

tubeR with a ~ma ll pad of cotton wool or 
j:lponge rn hher pt·esHed well down on to 
t he bottom or thP tnhe!'l and covered with 
disks of paprt· make a useful addit ion to 
1he rolle<'t i n~ kit. The cotton wool is 
damped with rh l01·oform as required. 
flnrp mu~t be taken to r-;ee t hat the inside 

of earh t ube doe"' not become wet with· 
ch1ot·ofol'm, whi ch m ay r u in t he wiugs of 
ma ny in sects. 

Ti1e cyanide k illin,q bottle is t he nnivcr 
sal favourite of t he insert rolledot·. anrl 
insects killed in it rem nin in a J·elax(>(l 
state. A <'yanicl e bottle i s JH·<.'JHll'<'rl hy 
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pl:-1cing ~ome small pi ecf:'~ of potassium 
cyanide at the bottom of a wide-mouthed 
bottle provided with a tight-fitting c01·k. 
Plaster of Patis in a semi-fluid state i.s 
poul'eu ove1· the cyanide to cover it to a 
depth of a quarter of an inch. The bottle 
if:: left uncot•ked until t he plaster is dry 
01n<l hard. The inside of t l1e bottle is 
cleaned of traces of plnstet· and hlotting 
papet cut io t he <liamete1· of the bottle 
may be rn·es:;;ed on to t he top of the 
pJasie1·. This i s to ausol'b surplus 
moistm·e as cyanide is hygroscopic, and 
the paper will 1·eqn ire to be replaced fl-om 
t ime to t ime. The cyanide too will 
eventually be(·ome a dii·ty-brown, but 
until its lethal p1·ope1·tjes become 
exhausted, no notice may be taken of this 
rl iscolol'ation. A label shottl(Z be affixed 
to the killiny bottle itul.icat ing its poison­
ous contents. Some collecto1·s paint the 
c·ork of the killing bottle t·ed ~o t hat it is 
not easily misplaced. 

Bomes.-Materia l collected in t he field 
may bf> emptied from t he killing bottle 
or chlorofm·m tubes and placed in card­
boatrd boxes, tins, glctss-bottomed piU­
boxes, or matc·h-boa:es with a little 
wadding o1· cotton wool (thougl1 t h is last­
named ran be a n uisan ce by getting 
entangle<l in the legs of t he specimens). 
Her·e they remain until t hey a1·e ready 
to be set or mounted fo1· the coll ertion. 
Some collectors use pocket-boxes (corked ) 
in which t hey pin the dead specimens. 
Meths and buttetfli es may be placed in 
butterfly envelope.~ which haye been pre­
pared pl'i01· to setting out . Butterflies 
when caught in t he net shon1d have t he 
wings fol ded back and a sharp pinch given 
to the thorax near t l1e base of t he legs. 
This affects t he ne1·vous system so t hat 
the insect may be placed in the killing 
bottle wit hout fear of damage. The 
envelopes are pl'epared by t aking pieces 
of paper of an oblong sha pe, say, 5i" x 3" , 
folding t hem di agona lly across and fold­
ing over the two ends so that t hey lie flat. 
Inf01·mation such as locality, date of 
captwre) eleration) a nd collectors name 
may be wri tten on one of t he flaps. The 
·envelopes may be stored in tins, su ch as 
1obacro tins. · A lit tle fla ked naphthaline 

or c-rushed moth ball sl10uld be placed 
with the envelopes. In t he tropics the 
envelopes may be put in wooden boxes 
with naphthaline, as t he humid weather 
soon rots the bodies. 

COLLECTI~G. 

Tnsect~ orrm· eYerywhet·e. but broadl:v 
Rpeaking t hey :ne aquatic or te1·t·estrial. 
Somf:' f01·ms. such a. d1·agon-flieR and may-
1lies, ;:u·e aquatic in t he larval :-:;tageR and 
live an ael'ial existence in the adult= 
1\Iany wntet-im~ects can lenve ponds an<l 
stl-eams and fly to m01·e suitable localities. 
~Host of theRe water-loving forms may be 
!-i<'Cul·ed by means of a net ft·om the 
bottom of the stream Ol' from amongst 
the weedi<( along the margin . Watet-striders 
( Gerris) skim over the surface-film, Whirli­
gig beetles (Gyl'inidae) gyrate on the SUl'· 
face, and there are rep1·esentatives of about 
foUl·teen families of '-Yate1·-bugs. Almost 
every pa l't of a poncl or stream may be 
expe('ted to yield some form of aquatic 
i n~ect Ol' its latva. The larvae and pupae 
of mosquitoes, accord ing to the speci~s, 
show preferences fo1· dil·ty o1· cleat wate1·. 
Wate1· on the ground atti·acts some fo1·ms, 
other s prefer water in tanks and buckets, 
or even cavities in trees, and some haunt 
ponds an(l streams. Even salt-water 
pools a1·e fl-equented by certain species of 
mosquito larvae, while mal'ine bugs 
(Halobct~tes) may be taken in quie~ 
reaches of a lun bour or river estuary, or 
Pven far out at sea. 

Among t he ter·rest·rial f01·ms a similar 
1)]·efe1·ence f01· a special type of environ­
ment is shown by groups of insects. By 
turning over at ones a nd rolling logs, by 
b1·eaking up decaying wood with a stou~ 
knife or tomahawk , grouud beetl~~ 
( Carabidae and Tenebrionidae), cock~ 
1·oaches and other insects are exposed to 
view. Tins such as jam tins, sunk to 
ground level, act as traps for many 
ground-frequenting in sects. I n t he ne.st~ 
of ants occur not only t he ants t hemselves 
but inquilines, insects living as guests or 
par asites of t he ants. These are best 
secured during the winter mont hs. 

Along t he sandy shore-lines of beaches, 
lakes and st1·eams, insects not met with 
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e!sewbere ,~~·~ en~·ouu tere<l. He1·e Tiger 
f,<>etles (Ctcu.Jdeh<lae) may be capttued 
b.v means o( a net ot· l.>y thtowing 
handfuls of wet :anti at them and seiziltg 
llwm befote they have re<:o\'el'ed ftom 
thP ,..}~oc·k. About. ydney. in the. umme1·, 
'·'H' lngh-watet· nuu·ks of the beache.- ate 
!~"e<Juently sttewn with t hP bodies of 
tuseC' ts 0\en\'lwlme<l by the wa,·e after 
au otr: hol'e b1·eeze has canied them sea­
wa J·<.ls. Iler·e, I oo, hoflie of mal'ine 
animals washed np ath-act insect 
'~<'H ven get·~. 

l•'udher· up the beach among the 
d uues, wr find othet· spe<·i e~ li ring among 
lhf' ue}lth p_la nt.·. Pro<:eeding inlmul , 
l' \'et·y alter a tJOn of l'oc·k 01· soil , with lt!-: 
<'O l'I'CHf>Ondi~tg (·hanges iu the plant.-. 
p1·od u('e· <.lltference.- in the in ·ect life. 
1'hese zones with their inter-relationships 
of ~lants and animals ( etology J al'e a 
prohtablr st udy. Tree·, shrubs. ftowedng 
plants, even mosse.· and fung i, pl'ovide 
'-Ustenance for many kind · of in. ect . The 
t·oot~ are attacked by t he lan·ae of moth.­
anu beetles, by c:lle-in ects nncl cl'ickets. 
~'lw ~1 ·unks at·r ret·itable sky-Rcraper . 
uthalnt_cu by fo l'lns tunnelling in t he 
wood , m ot· uudrr 1 hP bal'k: cicadas and 
plau_t -bugs Ruck np thP . ap, while othe1· 
spee1es, such as ffie ·, t·est thete in tlle 
sunlight. On the lH·anches we find all 
kinds of bugs, frog-- hopper~. ' tale- insects 
au<.l beetles. 1 r the IJnmches of tlle 
Xative Figs al'e lopped, nHwy in. ects 
attracte<.l by the exuding sap will anive. 
. On the leaves we find many leaf-eating 
fo rms of beetle'. pha mids, and the lan·ae 
of moths, butterflies and sa wfties. 

The flow~rs of wild or cultinlted plants 
ill'e ~ttractn·e to mnny kind l:i of inRects. 
Durmg the spring the white or neamy 
blossoms of the Tick Bush (Kunzea 
ambigua) and 1 he Tea Ttees (L e pto­
spermu.rn) yield insects not seen Ja tet in 
the yeat. In the eal"ly .- ummet· the \Vihl 
Apple (A.ngophora cordifolia) i~ 1·ecog-

-
nize<l as being e~pecially allUI·ing t 
• t I · o JU I'P<· s w 1e11 tt ~ <Teamy-white corymb 
m·e in full bloom. Similal'ly the flower 

8 

of tile AcaC'i<Hi <U~fl the eucalypts ar! 
n1so hHppy hnntJng-g1·ouncls fol' the 
en_tomologist an<l, in many areas. con­
stitut e UH.) ('hie( ftowel'ing plants. 

The fl'nits of wild and cul tivated trees 
yiel<l fl-uit-ftic.-, moths, beetles and their 
p:uasi te~. 

'l'lw gall)-; made by nuions kinds of 
in~etiH o<·(·ut· 011 the 1·oots stems ' ' bra nthN; H JHl leaves of plants, and should 
Hot he ovet·looke(l. 

Ueat ing YiHes ove1· an umln·ella or a 
heatiug net i11 t he dense jungles or 
brushes of Australia and the Pacific 
i. lan<ls Ul'iually 1·e:ult in many longicorn 
Chl'ysomelid Hnd othet beetles, whos~ 
presence would otherwi~e be unsu pected, 
tumbling clown. Sweeping with a net 
amongst grass and he1·bage is also a 
pl'ofitable mode of ,collecting. 

To all those fo1·ms cited above may be 
added the predatory insec·ts which live on 
other insects ancl those which attack man 
an <l the domestk animals. 

'l'he mnjol"ity of n10ths are athacted to 
light s, and this instinct i s utilized by the 
collet'1 ot· who haugs up a strong petl'ol 
lamp befo1·e a white sheet and stands by 
with hi~ buttedly net. In a suitable 
loca lity the dazzling beams b1·ing not 
only moths but other kinds of insects. 
Buttedties ate often bred from the lal'vae 
01· pupae. anct in a text-book on .A.us­
tralian buttel"fiies will be found an 
account of special collecting methods and 
the food plants of the species. 

l n southe1·n A ustl'alia. whel'e the 
insectH are affected by colcl conditions, 
~\ugust to Apl'il a1·e the best months for 
collecting, while in no1·thern Australia 
the best ~easou appea1·s to be after the 
monsoonal l'ainl-l, from A1n·il to .Tune. 

(To be concluded.) 
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A Deadly Poisonous Jellyfish 
By FRANK A. McNEI L L and ELIZABETH C. POPE, M.Sc. 

F
OH many yraJ·l" myste1·y has . nl·­

ronn<le<l th e identity of an extl'emely 
venomouH m~u·ine o1·ganism known 

to oc·<·ut· in the wate1·s off the coast of 
Queensland and noJ·tberll Australia. Its 
rvil reputation is of long stancling aml is 
well desr1·Yecl. A number of excrnciatjngly 
painful ~ t i ngin gs, cases of tempo1·ary 
pa1·a lysis a nd even deaths are cr edi ted 
to what i:-; 110\\' known to he a medusoicl 
jellyfish, bel ir ve cl to be a earybdeid o1· Rea 
Wa sp.* 

1 Tp to the ]H·esent this animal has been 
confu. eel with the "P01·tuguese )la n-o·­
wai·'·, e"pedally in n ewspaper 1·epol'ts. 
However , the stings of t he true POI·t n­
gueRe 1Ian-o·- w~u ~ne J·c.n ely, if evet· , fatal 
and the effects seldom pe1·sist f01· mol'e 
than a few hours. On t he other hand. the 
h·opital Htjngct· ('<1 m~ecl eX('J·uciating pain. 
lasting weals, pt·olonged symptoms and 
quite a numl>ei· of death~, ~o we ~nsperted 
that the tHU!;e of the attacks in northern 
waters waR a cliffe1·ent kincl of animal. 
Bent on elueidating the myste1·y, one of 
the an1 hm·s (l•"'. A.Mc:N .) made ca1·efnl 
enquil·ies (lUI·ing a vi sit to the Bowen 
dishict in 1936, and the stol'ieH of local 
ob~et·ve t·s and of eye witnesses of 
accidents c:onvineed him tha1 the Queens­
landei·s' HO-<'a lled "Po1·tuguese J.Ian-o'­
wm·" was not the ani m a 1 that should 
J·igh1ly becu this name. for ne,~ei· onc:e 
has a float been mentioned 01· obserYe<l 
in connection with the u01·the1·n attacke1·. 
The cnlpl'i t was helieYed to he a 
meclmmid jellyfish , ancl not t he float­
bearing i'iph onophOI·e Physalia, the 
famil iar Po1·tuguese ::Man-o'-wa1· or Blue­
bottle of the New South ' Vales beaches. 
The1·e Hboul cl be uo I·en~-;on fo1· confusing 

*Very severe s tingings of a similar nature 
are reported from Onslow, Western Australia , 
where the cause is said to be another medusoid 
jellyfish-a trachymedusa. Apparently, in the 
West, the Portuguese man-o'-war has rightly not 
come under suspicion in these cases. 

two type~ of oq:~anism. superficially so 
unlike, a~ r efrren <·P to thP illustration~ 
will readily show. 

A Sea 'va~p o1· carybdeid has no 
ftont. an cl iR a tough, 1·ather box-shapetl 
j e~l yf~~h m e<lu. a. It h~s only four long 
Htmgmg teniae1 es, whtch may 01· may 
11 01 l><' bJ·m1clwd. Ln th e pa1·ticular one 
illn~1t·a tecl t he tentacles are nnbrancbecl . 
Tlw~P :ue n ttached to the four lower 
<·ot·lwt·!' of the body t he maximum width 
o f wh i<·h is nl>ont two and a half inches. 

'fh e Pol'lugue~e ~Ian-o'-war OI' Blue­
bottle hn s a promiuent ail·-filled float 
p1·oclnee<l at its top into a ridge-like 
''sail ' , an cl it 1·e. ·ts on the ~nu·face of th~ 
sPa. F'1·om ihe float a number of long 
ha i I i11g t rntncles hang down, but, unlik~ 
those of the Sea 'Vasp , they ar·e no1 
l imi1 e<l in nurnbe1·, and they may bt> 
joinetl to the ai1·-ftoat at any point below 
the wate t·-line. 

'rh c s1 inging medusa does not :float uu 
the s nl'fac·e of the sea, but, as an adult 
:-;wims ot· drift~ just below it . It inhabit~ 
1 he . warme1· ~:;eas, pai·ticnlarly in the 
tropH·s. Seve1·a l ~mall specimens havr 
he(~n <'Ollected in the w:-11ers near Sydney. 
'Plwre :we, l~ow.eve1·, no records of tragedies 
ot e,·en s tlllgmgs on t l1e coast of New 
Honth ~Vales.* Usnally Sea Wasps are 
fomul m the open ocean, but occasion­
<llly 1 hey occm· also in bays and inlet!:: 
ll P<ll' land . Yonng ~tages seem to prefer 
lh· in~ at 01· nea t· the bottom, only coming 
towm·<ls the !\ul'face as they mature. On 
th e otlw1· hnnc1, t he Portuguese Man-o:­
w:n floats on t he su1·face of tropic· ancl 
tempe1·att- seas, drifting bef01·e the win<l 
mHl otean cu1Tents. Occa~ionally it iR 
see11 on the beaches an<l in the inlets of 
th e <·ons1 of New Sou th Wal r . 

* Minor stingings by carybdeid jellyfish are 
r ecorded from St. Vincent Gulf, South Aus­
tralia, where it is rep01·ted to occur in schools 
of up to fifty in number. This would appear 
to be the most southerly record of stingings. 
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The l'tina inflicted bv a Portuauese h • !."' 

:\ht n-o'·w<u· ha~ been excellenttr deRctibed 
J,y Dr. G(\Ol'f!P Bennet t. a natm·alist of 
~ydnpy in the eal'ly part of the last 
<·en t Ul'J. IIere are ~-;ome exh·actR from 
his ut•..,<·J·iplion: "The ~ensation was 

l•etrtui(Ut'"t' m11n-u'-" 11r "'liJiportt'cl by its float 
on tht• "'urfnt•t• of tht• M~:t. Tbe tentacles of 
both ntlimnJ-. nn• hi-=-ha,· t•oo trnt•file. Tentacles, 

' l'f'\t•rnl fef't lon~e, t•nn t•ontrnct to n few inches 
:1 .... hon n In f ht> illuJOotr:etion,.. 

(Courtesy :-=.Y. Zoological Society.) 

:-;imilat· at fil-l't to that Jn·ochwed IJy a 
uettle. bnt Jwf01·e <1 few minntef.; had 
elap~ed. a \'iolent <H·hing- pain ~UCCeetled." 
He dainwd th<lt the appli<:ation of <"ol<1 
~nltet· . t·ntiH' I' than reliedng his pain. 
inneased it enormously. Then "the 
i_nitation 1·e~ulting ftom the poisonou~ 
fl.uid iune<1sing in extent and sevetity 
(:lJlJ><ll't 'lt ',. :l c:t ing along the COUl·~p of 
the 11erveNI. :HHl in the space of a 
quartet of a n hour the effect in the 
fo1·ea1·m . . . wa~ Yery violent, and at 
the elbow joini still mote so··. The doct01· 
tt .. ll~ how 1h(\ pain became at last almost 

----

unbea1·able, and was increased when th<­
arm was moved. Then the pain spread 
to the chest mu~des, and the doctor:s 
b1·eath ing became "opp1·essed" . " The con. 
tinmmce of the pain was ,·ery severe for 
neal'ly half a n hour, after which it gl'adu­
a lly abated, but the after effects were 
felt during the remainder of the day in a 
1-l11ght degree of numbness and inC1'eased 
temperature of the <ll'ID." A fmthet· 
oiJ~ervation by the same writer was that, 

.\ fY IIt' of ~ea "·n~tJ ox· carybdeid rne dusa wbich 
""·im~ belo" tht:' surface nod has four 
tt'nt:el'lt·~. T h ough not net u ully the killer, it 
i llu~trnh•N t h t• t'le<tnu·t.-ri~tics of the .fnmil). 

on a ten tl e1· ski n. n ?sides sometimes 
O('Clll' ut the s ite of the sting. 

Each year, on the Sydney surf beaches, 
mnny bat het·s are stung, but fatali I ies a re 
practically unknown. The few deaths 
that have occur1·eu we1·e in patient s who 
Hh·eady ha<.l ~ome g1·a ,·e disability Ruch 
<l s head houl>Je or who were age<l. 
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On the other band the tropica l medus a 's 
. Ung is ex<'ee<lingly severe. a s may be 
judged by t he following paraph rase of 
an account by an eye-,vit ness who i s a 
docto1· in one of the fight ing se1·vices. 
ThP victim in this case was a t wen ty-one­
vea t·-ol<l male who was physically fit 
~vhen he entered the water. Immedia tely 
aftN. the pai lent was stung on t he left 
wrist and f01·ea1'1n. He t old the d octor 
that the pain in his arm was excruciating, 
and while being helped t o th e beach he 
fmthel' complained of sever e c1·amp-like 
pa in~ in t he back. On reaching t he beach 
he collapsed, and the doctor considel'ed 
that death took place within three 
mjnutes of t he patient's being stung. A 
mild convulsion was noticed, associated 
with frothing at the mouth, and the 
patient had a blue cyanosed look due to 
the Jack of o:x-ygen in his bloou. The 
pupils of his eyes were not round, but 
wete slightly dilated and oval-shaped. 

From his obsen·ations the doctm· 
believed tha t the poison <:>n tered the blood 
stteam a-nd was can ied to the brain. 
Hel'e the toxin acted on the nerves, 
especially those parts of the b1·ain that 
control bteathing and the circulation of 
the blood, and put them out of action. 
If this i ~ how the poison works, stings 
of the tropical jellyfish must be heated 
as drastically as the bite of the most 
venomous snake. 'l'he toxin must, if pos­
sible, be kept from entering the genel'al 
blood citculation. A tourniquet should 
be immediately applied and the blood 
(lJ-ained from the vein~ of the affected 
pal't. 'l'be doctor advocated .also the 
immediate application of artificial 
l'espiratiou <llld the . giving of heart 
stimulanh. 
~ot evel'yone stung by the jellyfish 

dies, but the terrible pain and the breath­
ing disturbances continue for hours 
aftet· the attack. One victim in Queens­
land said that he felt as t hough he had 
been given l'epeated electric shocks, and 
11th • • d · e same sen~atwns were experience 
~or· some days, but greatly diminished in 
mteusity". Six days later this man still 
had the matk of the sting on his arm. "It 
meaFiUl'ed about ejghteen inches in 

lengt h .. . and p 1·esented a ll t he a pl)ear­
a n ce of a surface bu1·n ··. aH m ay be seen 
in t h e accompanying illus tration. 

I n lJoth tbe m edns a and PortuguE>~c 
Ma n -o·-wa1· t he stinging m ech a nis m wot·ks 
in the same w ay, th e d i11'e t·e n ce between 
their s tin <Yt:> being only in the p ot en cy 

~ . . 
and possibly the natu1·e of t h e1r p o u:;on s. 
This is only to b e ex:pected 7 fo r though 
~mperfi cially unlike, t he t wo animals are 
distantly related a nd belong to the g rou p 
Coelenterata. The softness o f t h eir body 
tissues and t he apparent d efen celessness 

T bt> st ing t• r e !Se nts n il t h e ~• PPE>arnnce of a 
Nur face bur n . 

P h oto.-P. C'. P ou ls en. 

of this group of animals, which includes 
anemones a nd coral s as well as jellyfi sh 
and Portuguese Men-o'-war, is mislead­
ing, for they all possess batter ies of 
stinging capsules. These stinging cells 
are used, as a rule. to stun their prey 
and so enable them to capture quite 
large animals for food . Most of t he 
stinging cells of t his group of animals 
have no effect on humans; t he tr-opical 
: tinger and Portuguese 1\fan-o'-war are the 
not able exceptions. 

The stinging capsules occu1· in t he 
outer t issues of the body, but a re 
exceptionally numerous in the long 
trailing tentacles, where they a re founrl 
in thousands. The gene1·al arrangement 
of the stinging cells in the tentacles is 
shown in the accompanying drawing. 
Each stinging cell protrudes beyond the 
gene1·al surface of the body and has a 
small, sensitive trigger-hair-the mechan­
ism that acts like a fuse and "touches 
off the works" . Microscopical examina­
tion shows a fl ask-shaped capsule lying 
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Oiugrnm of mi<•roscopic structure o{ a sect ion of 
a t e ntncle with bntte rleH of stinging cap~ules. 
;rbe trhtJ;{•r hnirs stick o ut through the skin; 
" toll<'hlug off" tlu•se cnuses the stinging threads 
to b e rt>lt>nsecl. Three en psulcl'4 have been Het 
oft' in t his wny and tht>ir c ruelly barbe d thread!" 

mny b e seen Jlrojecting . . 
E. C. Pope, del. 

in the st in gin~ <:e ll , and in it are a <:oiled 
t hread and a quantity of fluid which 
contains the poison. The :tructure of 
these cell ~ is shown in the enla rged 
(lrawings. 

Stimulation of the trigger-hair immedi· 
ately b1·in()'s the ~tinging mechanism into 
action. c:rtain ~trands of muscle which 
surround the capsule shorten and bring 
pressure to bear on the contained fluid 
and coHecl thread , and, as a result, the 
thread js ::;hot out with great force. The 
exact natm·e of 1 he shooting of the th1·ead 
may be tlemonstrated by using a l'Ubber 
()'love in t he following way. Push in one of 
the finge1·s of the gloYe till. it ~s inverted 
into the palm part. Tlns finger now 
corresponds to the coiled t hread in the 
capsule. A little water should now be 
introduced into the gloYe-not enough, 

E nlarged clingrnms of u Htiug­
tng capsule. "Tonchin~ oft" 
the trigger-hair brings the 
Mtlnglng m echnnism into 
a c tion. AH the nmsc le Htrnnds 
Hhorten and contrn<•t the cnp-
8ule the pres~eure of the con­
tnined Ould shoots the thread 
out. The barbs on the tbrend 
pierce the s kin of the victim 
noel introduce the JlOison into 

tbe blood Htrenm. 
E. c. Pope, del. 

TtlltEI\0 

CI\PSULE -

howcr<>r, to di ~d<•rHl it. 111 11 jn~t c•rwugh to 
till it looAely. 'rlw wrist <•nd of llw glov<' 
shonld th en. be tied ofl' ii~htly. If now. 
ptcssm·r h~ appli P<l 1o tlw glorc and 
inc1·en~<l, tlw inYer·1Pd fingPl' will shoot 
out. ba<·k 1o i1 s normnl position. Sharp 
aiHl foiUdd ~n pt·csRnre wi 11 ~hoot thc glovp 
finge1· out w ith gr·cn 1 fOl'('C and Oil<' is well 
nble 1o imagine t hat th e 1iuy =--tinging 
<·apsules can w01·k with ju~t a~ mnrh, if 
not more, fm·ce than the ruhbeq~lo,·e 
<tppcuatus. At tlw i t· hn ses th(' st inging 
On·ea<ls ~n·e armNl with harh:-i which 
penctl·ate tlw Bkin and so inh·oduc·r the 
poi~on. In addit ion. poiRon may l'leep 
thl'ough the ft·ee tip of the tlncad. 

Scientists have found out h~· expel'i · 
ment that H is not the meehanit'<1 1 stimn· 
1 a tion of t 1w tri gget·· h<l i l' 1 hat sets the 
s1 inging mec·hani. m in motion. It il'l a 
dwmi('al one. 'Yhen a ,·ictim brushes 
again. t the hair. some chemical is ~irr.n 
oft' whi<'h affect s the trigger. Thts ts 
JH·o,·ed b~, the fa ct that n ~olntim~ of t.hc 
juices of the body of an anim<tl ts. qt~tte 
suffi<.: ien1 to set off t he r elease of st rng10g 
hairs of a rortugueRe Man-o ·-war when 
t he solution is merely introduced in to 
t he surrounding water·. On the other 
hand the triO'!Ze1· m<\" l>e eoniiuually ' ~~ ·' 
touched with a dean probe a ntl uo 
1'N;ponse is obtained fl'om the ~tin~ing 
ra psules. Tonch alon<' is not a st~ffirrent 
st imnlns. 

_.. SHOct ftN£0 

MUSGLf 

Sfti\NO> 
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\Yi th t·eg•n·<l to the natm·e of the 
poisonR, we know 1 ittl€', except t ha t two 
med i<'<ll men who have ohser·,·ed the effect s 
;.u!'e c-mtvin ced thnt they are n e1HO­
toxinR or nc:>ITe poiRon s. The chemical 
natm·e remains, a s yet , nnln1own. There 
(loes . however·, seem to be a definite 
season , in the snmme1· months, when 
deathR from l':tingingR occnr with greater 
freqnenc·y. It 1·emaim; to be found 

whether thiR iR becau~'e mot·e p eople bathe 
in summer and so more are Rtung, or 
whether the animal stings only during 
t hi.· season. Pe1·haps some t·eader may 
be able to supply some information ou 
thi!3 point. The aut hm·s would be inte t·­
es ted to ha ,.e an.v mm·e evidence on the 
subject. 

[Another account of t his stinging carybdeid 
m edusa has appeared in Th e A ust1·ali an J ourn a l 
of Science, vol. v, no. 6, June, 1943, p . 188.] 

A Rare Mineral 

OX 5 April , 1 89~, D1·. L .. J. Spence1·1 

1·ead a paper on rnm·shite, miet·sHe 
and iodyrite horn Broken Hill, 

~ew South ' Vales, before the Mine1·alogi· 
cal Sodety, London. Th ese minetals are 
J·esp~?cti veJy coppe1· iodi(l e, coppe1·-sil ve1· 
iodide. and silver iodide. They are all 
rery tate mine1·als, but miersite is par­
ticulady ta1·e. It was only found in 
minute quantities in the uppe1· levels of 
the Prop1·ietary Mine, wl1ere it occul'l'ed 
as vet·y small nystals. It has been found 
nowhel'e else in the world, though a 
clOF-;ely t·elated mineral, CUfH'OlOdargyrite, 
another copper-si! ver iod icle, has been 
found at Iquique, Chile. The Chilean 
mine1·al is not so tich in :";il ,.e1· a ~ mie1·site 
and lies intermedin te between it and 
marshite. 

Eve1· since the publication of Dr. 
Spencer's pape1· the T1·ustees of t he Aus-

. ti·alian l\luseum have been anxious to 
secm·e at least one specimen of this 
mineralogical 1·al'ity. Eve1·y tollection of 
Broken Hill minerals acqui 1·ed has been 
carefully examined in the hope of finiling 
miel'site. As t he largest Cl'ystals on 1·ecord 
are only about one-twelfth of an inch 
act·oss and generally much smaller , eve1·y 
fragment had to be subjected to a very 
close sc1·utiny. 

The latest acquisition of Broken Hill 
minerals is tbe G. II. Blakemore Col­
lection.2 It contained a considerable 
amount of mate1·ial t hat at first sight 
appea1·ed wodhless, but this was put 

1 Mineralogical Magaz ine, xiii, 1901. 
2 THm A usTRALIAN M usBU M MAGAZINE. viii, 1, 

] !)42, p, 22. 

aside to be examin~d aR opportunity 
arose. While examining Home of t his 
material :Mr. R. 0. Chalmcrs, Assistan t 
::.\linera logist, discovex·ed a specimen of 
this long-sought-after mine1·al and so, 
f01-ty-five yea1·s aftm· Dr. Speneer 
announced t he discove1·y of miel'site, it 
has been aqded to the Museum Collection . 

Both miersite and ma1·shi te were fi t'~t 
discovered at Btoken Hill, and the latt(ll' 
was t he fi1·st new mineral species to be 
discovered there. Othe1· new species dis­
covered there, subsequently, are raspite· 
(a tungstate of lead), willyamite (a 
sulph-antimonide of cobalt and nickel) 
and sturtite (a hydrous s ilicate of 
manganese and hon). 

1\farshite is generally desc1·ibed as an 
oil-brown mine1·al, but when massive it 
is a tawny colour . I odyl'ite occm·~ as pale 
yellow or g1·een inc1·ustations, or as pale· 
yellow c1·ystals. The only description of 
miersite is that given by Dr. Spencer, 
who desnibes it as translucent, having 
a canary-yellow colom·, high lustre 
and a dodecahedra! deavage like that of 
sphale1·ite. Both marshite an cl mie1·si te 
cl'ystallize in the I sometric system. while 
iodyl'ite belongs to the Hexagonal system 
and it is probably the only naturally 
occu1Ting repr·esentative in the hemi­
morphic class of that system. 

In our specimen, tetrahed1·al crystals of 
miersite occur spa1·ingly with crystals of 
marshite on a limonitic gos~an . At one· 
end of the specimen is an incrustation 
of the tawny-col01ned marshite. 

T. HODGE-SMITH. 
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Some Arachnids and Millipedes from 
New Guinea 

By A. MUSGRAVE 

MOST descriptions of travel in New 
Guinea dwell on the dense jungles, 
the switch-back natm·e of the 

(·ountry, the swamps of the deltas, the 
mosquitoC'S and scrub-itch mites. Con­
<·em ing the latter. referred to by explorer 
~ltld soldier alike, we ate not dealing witb 
an iusect, but with a member of the class 
.\,.achuida, of the order Acar·ina (ticks 
and mites). These are 8-legged animals 
in the nymphal and adult stages, but in 
the larval stages they are 6-legged. The 
''sc·r·ub-itch" mites (like . the " h<nve$;1 
m·i1es'' of England and l~m·ope) seem to 
hr known only in the 6-legged Rtage. 

Eul'opean association with these mites 
in ~ew Guinea goes back to at least 1875, 
for in that year the Italian explore1· 
0'.\lbertis, while with a party on the Fly 
Ri\'er, wrote in his journa 11

: 

Fol' some days past all on board have com­
plained of a violent itching in different parts 
of the body, without finding the cause for it; 
but to-day an almost microscopical insect was 
discovered which has either attacked us in the 
fo•·ests 01: has been carried on board in the 
skin df the gowras and other birds, which 
mostly live on land. I found that certain red 
lumps on the skin of these birds are actually 
formed of hundreds of these almost invisible 
creatures. The root of each feather becomes a 
pleasant abode for them. They must also 
possess immense productiveness; in fact our 
bodies were entirely covered with them. It was 
useless to wash ourselves, either with hot water 
and soap, or acid, or eau-de-Cologne; but to-day 
we had recourse to a new expedient, that of 
washing ourselves with petroleum. At Yule 
Island I found this process efficacious in 
similar cases, and also that the ulcer produced 
by the disease called cascado dies away after 
repeated applications of the oil. I also tried it 
at Andai in 1872, and at Yule Island this year. 

In a more r ecent account by Archbold 
and Rand.~ we read: 

1 D'Albertls.-New Guinea: What I Did a?tcl 
Whctt I Saw. London, 1880. Vol. ii, p. 34. 

2 Archbold and Rand.-New Guinea Expedition, 
"tv River A1·ea, 1936-1937. New York. 1940. 

No account of a New Guinea forest camp 
would be complete w i thout a mention of the 
pests. Here we encountered "scrub itch", a 
little r ed mite which burrowed into our skins 
and burned and itched. 

Val"ious species of t hese mites have 
been •·ecorded from New Guinea, particu­
lal'J_y hy Ih·. C. Onnther, who for some 
.vea r·s priot· to the wa1· was ~Iedical 
Office1· at the Bnlolo Gol<lJi.elds. To him 
we owe much of onr knowledge of these 
tiny mite~ and the endl•mic typhus which 
t hey <·onYey to Europenn~. 

'l' lw lnrval miteH :n·c microscopi<­
ci·e:.t tu1·es, e;Uld their characters thus 
diffknll to det('ct. As l~arlier investiga­
tors sometimes fa i 1(\<l to recognize affini· 
tieH, we find the same species of mit~ 
rlescrihed under :1 number of different 
names. A major <1 i fficulty is the working 
out of the life his tory o f a Rpecies and the 
abilitv to associ:11c the lan~ae with thP 
adu lt ~. C'onfuRion mnHt :n ·ise when scien 
tifi c names are g ive n to larval or 
immatul'e forms when n othing is known 
of the adult stagP. 

In _\nstralia in t lw past the study of 
t he A(·ariua has fallen on the shoulders 
of a few taxonomic' 'vorkers. but of recent 
years 1 he study of Scru u Typhus or 
)fossmnu FeYer i11 Australia and New 
Ouinec.1 hY medical me n hn s extended our 
knowledge of the mi1 es n ud the part they 
play in t he tr·nnsmiHsion of disease. The 
followin~ notes aL·e based on recorded 
obHen·a tions. 

'l' tl l'~ ''Bl'STI )IOKKA,., THO:\lBICULA MINOR. 

'rhe "hu~h mokka ", nR the natives term 
it, 'Pr omb1cula m.inor, is an extremely 
miuni<~ ''h<n,·p~t mit<~·· of the family 
Tromhidiidne, and was fiL'st recorded from 
.Java by RerleRe in 190:-l. In 1927 it was 
des<'l'i becl hy Sambon fl'om TownsYille. 
(2llet>n"'lantl. n•Hlet· Uw name of TrO'm 
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bicula hir.•di, but t h is name is regarded as 
H Hvnouym of 'T. minor. In the Queens­
lan~l scrubs it has long been called tlH~ 
"scrub itch... Tlw accn·id is here known 
.only from thP la 1'\'Hl form, and resembles 
in geueral <-lppec.u·ance the well-knmvn 
"harvest mite'' of England, T. a,utumnalis 
Sbaw, which is <1 l~o capable of great 
irritation t.o man. More recently Drs. 

·C. E. M. Gunthc1· and , V. G. lleaslip have 
con idere<l T. m in m· t o be identical with 
the Japa n<'se Hiver Fever Mite, 
T. alcam'ttshi Brumpt, which occm·s in the 
ears of Held m ice or voles in the larval 
state and is 1 lw carrier of t he rickettsial 
disea~e called Ked ani. The voles are the 
resenoirs of t h<' disease. In Japan the 
adults and nymphs live on reeds and 
daisies. The "bush mokka" of "Sew 
Guinea is recorded by Dr. Gnnther as 
occurring in great numbers in the :\Iorobe 
district where, of 3,000 mites ex.:tmined, 
about 2,700 proved to be this species. The 
•·emaiuder <·onstitu ted thirteen species. 
T. minor has been found on nine different 
ho ts, including man. Of these may be 
mentioned t he bu~h pig, t he bandicoot 
(believed to b<' t he reservoir of the 
disease) I uush turkey, bush fowl (said to 
be the eh id hoHt), ground pigeon, casso­
wary, and two species of l'ails. Tlle mite 
is now known to range from Malaya, the 
Dutch East Indi<'~, and Formosa to New 
Guinea an<l. Austrnlia. The mite is red. 
orange, or yellow and about half t he size 
of a pin's head. They may be dug out of 
the skin with a needle. 

I n a paper published in The Medical 
Journal of Australia for August 6, 1938, 
Dr. Gunther makes the foll owing obRerva ­
tions about this mite: 

The bush nwkka is distinctly regional in its 
habitat. In general, the kunai hills (switch­
back country covered with kunai grass and 
kangaroo grass) are practically free, although 
the scrub along the watercourses among the 
hills is fairly heavily infested. The bush is 
patchy; areas of dense, damp jungle in the 
river basins and smaller valleys are very 
heavily infested; sago palm (sak sak) and 
water bamboo (pit pit) swamps are reputed to 
be the most heavily infested spots of a ll ; but 
the drier, less dense bush on the mountain 
slopes seems often to be quite free. 

The miles are picked up by man as he brushes 
against vegetation; it is also simply asking for 
trouble to sit on a log or stump in infested 

( L4.>ft) A u s I r a li:m 11:1 n •<'st 1\lite. Leeo w enhoeki 
:t u s crn l h• u sis. n lso r ecorcled fro m Ne'~ 
G u i n e a . (After Hirs t.) 

()ligh t) 'l'h t' .JntHt n ese llnrvest M ite, T r ombi<'uln 
:tknmnsh l . <'O II ~"< id t'rt•d to be iden t ical , v i tl 
fh t' " huNh mokkn" or "Ncrub itch" ntite 0~ 
New C uinen nnd north Q u eensla nd. The 
ca r rier c1f llsetulotytlhnN fever. 

After Hirst. 

areas: Tbe>y prefer the parts of the body where 
clothmg exerts pressure; around the waistline. 
beneath the stocking, especially on the dorsu~ 
of ~he foot and _under the garter; and in the 
groms and armpits. The bites do not give rise 
to any symptoms for the first six to twelve 
hours; then papules, three to six millimetres 
ac.ross, appear; they are topped by a tiny 
bhste1: and. surrounded by a red areola; and 
they Itch mtolerably. It is rare to find the 
larva once th~ blister has formed; it either 
drops off or IS rubbed off when the itching 
first d~velops. On account of being scratched 
the bhsl~rs are usu3;11 y torn open, and the; 
b~come mfected eas~ly. They then rapidly 
b1eal{ down to small mdolent sloughing ulcers 
very_ stubborn and inclined to spread. Man; 
tropical ulcers (1tlctts t1·opicunt) in whites have 
their origin in "mokka bites". 

Tl~e larva bUt:ies the whole length of its 
chehceral fangs m the skin and then projects 
from between them a long delicate tubule, the 
hyJ?OPh.ar~n~; there an irritant secretion of 
saliva 1s .mJect~d, probably with the power to 
c~use lys1s of t1ssue and facilitate the penetra­
tiOn of the hypopharynx. The hypopharynx 
shortly becomes surrounded by a thickened 
adventitia produced by the host's tissues as a 
reaction against the saliva. 

It is not hard to remove the larvae from the 
skin. A vigorous rub with a thick lather of 
soap serves to detach them. The use of a soft 
nailbrush or a coarse sponge over the selected 
areas is recommended. Zinc cream containing 
1 o/o of menthol, well rubbed into any itching 
spot, relieves the irritation and allows the 
papule to subside without causing further 
trouble. There seems to be no useful prepara­
tion which will render the skin distasteful to 
mites. 

IDNDI!JMH' TYPIIUS OR PSEUDOTYPHUS. 

I n 1927 the late Dr. E . W. Ferguson 
s nggestecl 1 hn1 the fen.,)t• in nor·th Queens-



land C'alled c' )lo~";sman Fever" wal-l a llied 
to the .Japanese Rive1· Fever and like it 
caused by a mite. In 1941, D1·~ W. G~ 
Heaslip, writing in The Medical Journal 
of Austral ia, states that Cil\Iossman 
F~ve1· " is the same a~ the Japanese 
Rn·e1· Ferel', tsutsugamuslvibyo, and he 
regards the mi te as identical with the 
• Japanese Acal'id. In n paper entitled "A 
Sm·vey of Endemic Typhus in New 
Guinea 1

', The Jfedical .Jou.rn,(£7 of A.us­
tra1irt, Xo\Pmbet ~0, 1940. Dr. Gunthe1· 
1i ~t~ the .Xew Guinea mites, and deals 
~xhaustirely with T. minor; he also points 
out tlHlt t be bandicoot. Echynvi1Jlwa. 
cockerell i Ram say, is t he effective r eRei·­
voh· of t he I'icke ttsial disease endemic . ' typJms. It 1s shown t hat in ~ew Gninea 
~·hi te men workin~ in the lmsh, especially 
m newly cleared areas, are pa1'ticularly 
pron: to conh-act the disease. They 
acqmre the disease from the bite of a 
mite, infected by a bandicoot. The d ise~se 
~ay appea1· ten days after being in an 
mfeC'ted a1·ea. 1 t is pointed out that "an 
infected bite p1·oba bly does not itch, so the 
patient does not notice it fo1· days, and 
the1·e is neYei· any hi story of previous 
ulceJ·ation at it!'; site". An eschm· then 
develops which •(consists of a central 
t ongh adhel'ent black slough measuring 
four to eight millimetres across, sur­
rounded by a dnll red :.reola from two to 
six millimet1·es wide. It presents ueithe1· 
pain, tendet·ness nor itching, and iF; often 
unnot iced by the patient". The djsease 
1hen p1·oceeds to take its coul'se and as it 
has a mor tality l'ate of 19%, it is af 
medical imp01·tance. The medical aspects 
of the disease will be found in this and 
other papet·s. and need not be dwelt upon 
here. 

A. YOIDIXG 'l'Rl'i DISEASE. 

Attention might be drawn, however, to 
the ~nggested measures advocated by Dr. 
Guntber which "aim at minimizing the 
1·isks of contracting the disease". 

1. The systematic trapping and burning of 
rats and bandicoots around camp sites, and 
proper disposal of rubbish likely to attract 
them. Poison baits should not be laid, since 
the mites would only leave the carcasses and 
seek new hosts immediately; this might 
increase the risk of being bitten. 

_ .J UKE ao, 1943_ 

2 .. The restriction of activity, wherevet· 
possible, to pathways and clearings which have 
been bur nt . off. Paths should be cut at least 
four feet wide, and the grass and brush should 
be burnt whe re it lies. 

3 .. Th~ t~king of a bath immediately on 
commg m from work in the bush particul . 

tt t . b · · • at a en 10n em g pa td to tbe sites favoured b 
tbf> mites, with the use of a soft nai lbrush an~ 
a thick lather of soap . 

4 .. The watching of these sites for the 
earl.test ~ppearance of an eschar, so that it can 
be Iden tified and excised before the onset of 
general symptoms, in the hope of a borting the· 
threatened attack. 

'TilE AtTS'l'RALIAN II.dRVEST MITE. 

~\nothe1· .charves t mite" ha1·mful to· 
ma n. w hich h;H; IJe(~n t·ecot·ded by Dr. 
nnnther horn :Xew Guinea and Celebes 
i~-; the local Sydney species Leewwen: 
lwrkin a.ust7·aUen,sis7 described'by the late· 
Sta n ley TI irst in 1925 from specimens· 
<·ollected at Ash field near Sydney. Speci­
mens l1ave been brought into the Museum 
fl-om this su bntb, '"here they occur ill' 
gardens and backyards, attacking those· 
who work or mm·e abou t amongst the 
plants. A letter wh ich I received some· 
yem·s ago from a 1·esident of Ashfield 
stntes : "Wh en the children play in the· 
tm cky;u·d they com€' in simply covered 
with the mites, whirh raise lumps on them 
abont the size of a sixpenny piece." This 
species has been I·ecorcled by Mr. n .. 
''' omersley from the ears of a cat at Glen 
Osmond, South Australia, while t he New 
Guinea forms were taken by Dr. Gunther· 
from t be ears chie:flv of a number of 
diffe1·ent kinds of bird·~. 

SPIDERS . 

Spidel's (ol'der· A1·a u eida) are "ell 
represented in the New Guinea fau na. 
The only species kuo,,·n to the wri ter as 
h;u-mfnl to man is the Red-spot Spider, 
La-trodectus hasselt ii. This sp ecies has a 
wide distri bution from A ustralia and 
Xew Guinea to India. A white r esident 
of Pol't .M:oresby who "·as bitten by one 
of these spiders hea1·d hi~ " boys" remark 
a~ he lay i 11 a comatose state, "close up 
maste1· he pinish" . ITowever, like most 
snffe1·et s from thi~ spioer's bite, he 
J'ec?vered: A ~ommon spider in New 
Gumea w1th a w tde distribut ion in India. 
Polyne:-:1a and nol'th .. \ nstralin is tJ1e 
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large orb-weaving spider, Nephila rnacu­
/ata . The males are ve1·y insignificant in 
size wheu compm·ed wit h the huge 
females and li\'e on the outskirts of t he 
web. The s trong yellow web has been 
used by the nati\'<'~ of the Pacific I slands 
fot· ,·arious purpost>s. 

:.\1.1 LLJ PEDES. 

:Jiillipedr · <He <·ommonly found in Xew 
UuinPa, as one would expect \\ith con­
ditions so fannu·ahlP, namely, <l lmndant 
ruoistul'e and regetation. They are d is-
1 inguished ftom i heil' near allies, t he 
rentipedes, by the fact that these last­
named have a pn ir of legs to each body 
l'ing, whereas t he millipedes haYe two 
pairs of legs to mo!,\t of the body joints. 
The body is rounded in millipedes anrl 
flattened in centipedes, while the antennae 
are short in the former and long in the 
latter. The centipedes ate quick in their 
mo,·ements, aggt·es~i ve. and feed on small 
liring creatu res whi<'h occur under the 
logs and stones " ·here t hey lh·e. Uilli ­
pedes, on the other hand. a re slow-mO\·ing. 
and feed on vegetable matter. 

Though the majority of millipedes are 
harmles~ creatm·es, <·ertain Pacifie i ~land 
forms are a ble to secrete for their pro­
tection a fluid which is said to cause 
blindness shoulct i t enter the eyes. While 
the late C. T. McNamara was stationed at 
[manaturu, in the Mount Lamington 
Range, Pa pua, he wrote the followin~ 
letter to the Anstt·alian Museum. which 
gives first-ba nd information about one of 
these New Guinea forms. 

A very large species of millipede is extremely 
common about the bush here, the natives hold-

RECE~'l' acceKsions to t he Department of 
Anth1·opology include se,·eral collections 
()f Pacific I sland and Australian material 
presented by Sir 'Villiam Dixson , Mr. 
T. P. Steel, an<l the late Dr. .J: M. 
Sterling-Levis; a <'Ollection of M1ddle 
East archaeological specimens from the 
late Dr. G. n. Abbott, a former Trustee ; 
.a series of r-;tone artefacts from the Lower 
Macq uarie Rivet, New South Wales, from 
~r. ,J. P. Brennan ; and two e~ceptionally 
fine cylindro-<:oni<:al stoneR from the 
Bt·oken Hill distriet from Mr. A. R. 
<'ampuell. 

ing it in g reat d read. I have actually seen 
cante rs weighted down by heavy loads leave 
t he track by 1·eason of them having observed a 
millipede on a branch und{'r which they would 
have to pass, and make a wide detour through 
the bush to pass this spot. Their fear of these 
things rathe r interested me, fo r I used to 
handle and examine them with impunity, a nd 
the natives tell me that these Myriapoda squirt 
out a je t bla ck, viscid, liquid which, if it finds 
the person's eye, renders the eye immediatelY 
useless and fur ther volunteered the inform~­
lion that the re are numerous men, women, and 
children in villages in the Northern Division 
who have los t the s ight of an eye through this 
millipede. I have not met with a single 
instance of a native who has lost the sight of 
an eye through this thing, and I have often 
deliberately worried the mill ipedes, taking care 
to have my open hand well over it in case of 
accidents , and ha ve ha d them shoot a jet of 
fiuid on my open palm, the fiuid resembling 
very much pure iodine. Now for it. I was 
worlt ing on a plantation and had cleared the 
land, on which many of these Myriapoda 
occurred, a nd my small fox terrier puppy nosed 
one. Having smelt it, it immediately fell back 
in ext1·eme pain a nd a nearby native said, 'Now 
you will believe us, your dog will lose its eye'. 

This alarmed me very much, for I am very 
attached to th is little chap. This happened 
ten or more days ago, and though I have con­
tinually ba thed and dressed the eye, the sight 
has completely gone. Only one eye was 
affected. The eye is now quite white and the 
dog cannot see from it. This myriapod is a 
common species running to six and more 
inches long :vith yellow and black markings, 
the yellow bem g the predominant colour. I will 
handle them less carelessly now. 

Such, then, are some of t he lesset·known 
animal~ of :New Guinea capable of eaus­
ing annoyanee, disease, and even death to 
man. ~\ s om· knowledge of the Papuan 
fauna extends, others may yet be foun d to 
pro\'ide problems for study- and 
im·estig<l tion. 

A <·oJlediou of wore than two huntlt·ed 
HpetiwenH, the majority bein~ !\tone axes 
and adzes fl'om the Solomon h;land~. was 
Jnn·chaHec1 fr·om ~Its. ,J. H. L. " •atethouse. 

)fr·. 14' . I>. )l<·Ca t·thy, anthropologist, the 
.t\nstraliau Uuseum, t·ecen tly made a 
t·e<·ord of three undescrihecl gtonps of 
ro('k en~1·a vings in Ptench's Forest. eas1 
Killat·a, aud on the northern shore of 
Brisbane 'Vate t·. He <llso im·estigctted a 
Jn·ehistol'i<' ~ite found a t Ringleton by )lr. 
T. A. Davidson. 
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The "Dawn Horse,, and Its Progeny! 
By H . 0. FLETC H ER 

TilE animal kingclom, through the 
geological ages, has been subject 
to gradual evolution f1•om the 

earliest lowly forms of life. On the one 
hand there has been a ruthless weeding 
ont of the nnfit, aud on 1lw otber the 
gradual fashioning aiHl atlaptation of 
those destined to be t he ancestors of 
pteS(IItt-day li\"ing fot·ms. The earth has 
been a fantastic· lmttle-gtotmd for the 
animal kingdom, which has had to con­
tend with gteat earth movement~, a 
variety of diseases. climatic changes and 
the ceaseless preyi11g on one species by 
anothe1· in the guh;e of a harsh and 
t·elentless enemy. 

It is difficult to imagine the length of 
time taken by the ptog1·essive changes 
culminating in the evolution of present­
day animals, among which man is the 
most highly developed. The history of 
man can be traced for about seven 
thousand yeats. The palaeontologist, by 
studying and interpreting t he fossil 
temains of the animal kingdom, can look 
back over a period of apptoximately seven 
hundred and fifty million yea1·s. In 
geological history man is a newcomer 
compared with many othe1· animal 
groups. His geological history began 
a mere million or so years ago, 
a short space of time compa1·ed with the 
history of other highly pel'fected 
c1·eatures alive today. 

The geological history of the horse, 
with which this uticle is ditectlv con­
cerned, is far better known that tl1at of 
man. The cave-men of Europe were still 
in the infancy of their development when 
the horse stock was nearing the end of 
its speciaUzation through about fifty-five 

? million years. The story of the ho1·se anu 
its ancestors2 is one of successful adapta­
tion to new environments. It is a story 
m which progressive changes can be 

1 See Frontispiece. 
2 "The Horse and its Ancestors", AUSTRALIAN 

M USlllU M. MAGAZINE, Vol. ii, No. 8, 1925, pp. 260-266. 

t ra ced, step by step, f1·om a diminutive­
ct·eattu·e known as the "Dawn Horse" to 
the superb and ftawl esl'l t horoughbred of 
today. 

Th is story i~ bunt np ft·om a wealth 
of fossil mater ia 1 eoll ectfld fl·om 1·ocks of 
t he Early Eocene and succeNling geologi­
cal perio<ls. An unbr oken chain of 
evidence is pt·ovided by fossil l'emains of 
some th1·ee hundred species of horses 
which 1·oamed the land !'lurfaces through­
out the Tertiary and Pleistocene days. 
Each species pla yed its pa1·t in what has 
lweu termed a classic exampl e of evolution 
befm·e falling out of line and making way 
f01· a 1·elative with mol'e advanced struc­
tui·e to cope with the ever-changing con­
ditions of life. The structural changes in 
su ccessive species of horses were essential 
to theh' ve1·y existence. Climatic con­
di tlons forced them from an easy life in 
the f01·estl'l to an at•dnous and dangerous 
existence in the open plain country. If 
t hese changes had not come about we 
could not have enjoyed the pleasure of 
watching the powerful and swift gallop 
of a thoroughbred or known the sport of 
kings. 

The graceful and effortless movements 
of the horae haYe alway~ been a som·ce 
of aclmil'ation. They captured the 
imagination of the eal'ly Egyptians, who. 
fo1· neady forty centu ries, depicted the 
animal p1·ancing and . charging. The 
Assyrians made it a subject of painting 
and ca1·ving long before the Egyptians. 
and it is possible that their acquaintance 
was derived f1•om the Aryan Persians, 
ahvays noted as a race of hor semen. 

Glancing still further back to primitive 
man, we find , on the smoke-begrimed 
walls of h is caves, ~ketches of galloping 
horses which, no dou bt, he tamed or 
attempted to tame for utili tarian pur­
poses. The drawings indicate a likeness 
to P 1·zevalski's or the Tarpan horse, .a 
wild animal discovered in Central AsHl 
and considered to be the only living link. 
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with the p1·ehi~toric hm·~e. It i~ :;ome­
thing Jike an overgr·ow11 pon~T. having- a 
much large1· bead and ~mal iP1· f€'et than 
the horse as we know it. 

1 Man has given evolution a helping hand 
• by the artificial breeding of horses. The 

lwr~-breeder breedF; only hom p1we blood 
stock on each side, and t hen only horn 
selected animals with pecligrPeH extending 
through many genera tionk. 

In 01'de1· to app1·eciatr t hr Rlower evolu­
tiomll'y C'ha11ges which have JH'o<lnced the 
modern horse, it is nere~~uny to know 
ihe important feattU·es of tlw aneestra1 
horse, Eoh·izJ1YttJ8) or, as it ik commonly 
referred to in l iterature, the "Dawn 
Hotse". Although usually 1·eferred to as 
the five-toed horse. Eo1l;i.p7nts had only 
four toe!;;, and was the most JH·i mitive of 
the horse stock found in Ame1·ica. 'rhe 
front foot had -four functional toes and 
an inclication of a splin t , while t he hind 
foot had t hree toes aJlfl perhaps two 
splintR. The evolution of the horse group 
shows that splints were u!'iually func­
tional as toes in t he anceRtOl·, Ro t11at 
Eokippus must have hacl an ::~nreRtral 
form somewhere. 

Living in Lower Eocene time in Em·ope. 
while Eohipp·us roamed the forests of 
:North America, was a smaJl animal 
known as Hy1·a-rother,i.um. This is t hought 
by many t o be t he real ancesto1· of the 
horse stock, the evolutiomny stage before 
Eohippus) a relat ionship not even guessed 
by Owen, who described it in 1856. It 
was very different from the horse of 
today, being about the size of a fox-ter l'ier 
and possessing five toes anrl primitive 
teeth suitable for hrowsing and 
masticating soft leaves. Whether it was 
the true ancestor or not 1·emains to be 
seen, but it is t hought that America was 
the developmental cenhe of t he ear-ly 
borses. 

In early 'J1"}ocene clays the climate was 
.a temperate one with a plentif ul 1·ainfall. 
The land stu·faces were rove1·ed with 1al'ge 
forests, vast a reas of shallow lakes and a 
soft marshy terrain . Living u nder these 
condit ions were a host of animals quite 
unli~e those of today. W ith them was 
Eoh1ppus enjoying life to the full, as food 

was plentiful an(l danger f1·om enernieH 
was sligJ1t in I he obscurity of the dense 
forests. ltR teeth were primitive and 
fitted only f01· b1·owsing. They were 
sho1·t, 1ow-crowned and provided with 
1·ounded cusps, but never with the grind­
ing ridges ehar·acteristic of existing 
horses. l?ossesf'don of four toes materially 
a. sisted Eohippll8 in travelling over the 
soft ground, but it was unable to attain 
great speed. 

Towards t he m iddle of the Eocent" 
period the climate became progressively 
drier and t he forests began to diminish. 
'r he lan d stnface al~o began to dry up 
and open prai rie country developed where 
new species of wiry aml thin g1·asses 
flourished under the new arid conditions. 
A few of the forest dwellers now ventured 
out from the overc1·owded forest areas, 
and began a new 1ife under arduous ancl 
trying conditions. Eohippu,s was one 
which bade farewell to t he easy life of 
t he forest and began afresh in an environ ­
ment where life was bard and adventur­
ous. The diet was new, and there was no 
eoncealment from natural enemies, such 
as the ancestors of the wolf, which now 
bPgan to exact a heavy toll from the­
l'anks of little Eohippus. 

It was necessary to change its mod~ 
of life, and horn t his t ime we can trace; 
Rtep by step, t he progressive changes 
which led t o the t all, single-toed horse 
capable of attaining great speed, with 
specialized grinding teeth suitable fOI' 
ehewing fine and tough grasses. The 
necessity fot· speed and . t he change of 
food were the two factor s behind all t he 
evolut ionary changes in the hor~Se stock, 
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f'1, .. ,.d \\' :t"' , ....... Pulial t11 "<l\C tlw :-;peeies 
tt·o lll h:tl ' lll ..... r h~>y werP inoffen!'>ive 
t·t·f•:tllll '£'" with 1111 means of d<'fPncling 
tlwJll'"h""'· :111d lah•t·. a ... ihe arid con­
fliti(IJJ'- JWI ~i .... tl'tl. to t·any them long dis-
1<11H 'f''- iu s£'<ll'<·h ot' f ood and water. In 
IJriPf. till' "hoh• "'tJ'U('lUI'P of the hol'. e 
thl'nll;.d111111 lh<· histc)J·~· ot it" e\·olntion 
Ita'- lwc-r• nd:tpl•·d l'ol' s" it't •·nnning. 

Tlwt·t· "''"' ;t ' ·on~o.IHIII itH·J·rasp iu RiZP 
ltoUI th f' -.Jllall hm·:-.(• of the Eo<·E'ne. and, 
lu•ing a gl':t~ing anima l. it wa ~ necesR~n·y 

lnt· i 1 ro '"" <' a IIPt·k su rtkiently long to 
<•uablt· th1• ttJou!h to t·PaC"h the gt·otmtl. 
~~~ "'' tind thl' l'longaiion of the bead kept 
pan• with thl' IPngthr.ning aml specializa-
1 ion of the> IP£'1 h. whiiP the tH'<"k kept pace 
"ith tlw I£•Ji g thrning of tlw lt>gs a nd feeL 
'J'h•· pt·imiti\(• t<•t>lh of f:ohippu.« gi·adu­
:~lh <·hnngr•d to u highly t'ompiPX pattetu 
of· r·irtw·~ an cl <·t·N.ts. a nd tht' 1n·emolar~ 
:1'!-'llllH'cl th£• siiw anfl s hape o f the molars. 
Tht•\ lu•<·«tJll(~ h iah <·J·owrH•cl. p1·i smat ic al1f1 
, .• ~m·c·11t till£'d. 'l' lw teet h developed 
t·<•nt :n·kah ly in lt•IJgth. aucl in the modenJ 
hor<-r' \\P find that clnt·ing the fir:-;t eight 
\' t•ar·~ ol li fp lh<'.'' k(•ep g1·owing: fJ'OID 
iu•lnw aH theY w('ar ClW<l,V. Aftet· thil" 
r·oots :11·<' fc;J·med and the teeth are 
pul-h(•d np to c·tllllJH' ll satl• l'n1· . any we~1·. 
'file• s p:tt·<• lwlo" hreonws filled w1th 
s pongy lJonc•. " ' JI(>n finally. \\' OJ·n away 
1 ht• lwrse d irs l't·om sta nut 10n, but, as 
1 hP halanc·r hrt ween wea1· and growth is 
l-o we11 l'egnlat etl, the teeth neYet dis­
appt>aJ· hefort' at l ea~t th il'ty yeal'!'. 

The I·elntin?ly long and slender legs of 
l.'ohiJJJJtt.~ be('<\me mu<"h longet· in later 
:-:pc•c·ies. Jt is <l 1·ule that a" the number 
ul tors dP<'l'Pases. l'O t ht' speed of an 
animal inc·reaRel-. " "e find this holdR in 
tJ·;H·ing the hil'tory of thP hm·se. In t he 
11·ue hol'se the feet bec·ame t•longatecl anrl 
t><H·h foot ue\'eloped a Single functional 
toe. on the tip of which it walks; t his 
i!-\ the thirrl or micltlle toe of the pl'imitive 
firEl-toed <UH.:e!o\tm·. The othe1· toes gradu­
<tliY di~appeared and became functionless, 
though in some cases they a1·e tetained as 
splintR. The wrist of Rohippus is now 
what hotsemen call the fetlock, and the 
h(lel the hock. 

- ---
1' l1 to S(' Hl i ·ell' i cl con <lit io11 s, w hi dt pt·<>· 

n 1iJecl about :.\Iichlle Eocene time!!;, 
in c· t·eased iu seve t·i ty and persistE-d 
On·oug-h the 1'e ri hu·y p('riods until the 
Pleistoccnc, when t he dimate changed 
drasti('a! ly and glacial <'On<litions pre­
domi nated. The Oligocene, :.\Iiocen e and 
1 hc:> c:>m·ly p:u·t of t h<' PI iocene p et·iod were 
dlm·uder·iJr.<'tl by al'id con<l ition ~. and the 
land ~nu· f<H·es became Yast open plains 
<·ovet·Nl with n e w s pe<·ies of g1·asses. '\Yith 
tlw <.1 is<lppNtt·ct n ce of f<n·est areas ('011· 

:-<E'tTa1ive nuimab:, which had 1·em a ined 
~ H fm·e~1 dwellers, s uffered a p eriod of 
want with ul tiruate surviva l of only a few 
~pede~. On the oth er hand, the eal'ly 
horses, ~,· h i <' h h afl fo1·saken the forests, 
wer e adapting t hemseh ·e::-; to life on the 
p l ain~. 

In the )fiddle Eocene Bohippu8 and its 
t hi rt(?en known specielS we1·e followed by 
the Jiountain IIorse, Orohippus. Te~ 
:-;pc:>C'ie!-l l~tn·e been descl'il>ed. but very 
little ('hange i s noticeable in t he it· shuc­
t ure. T he pt·cmolars became molars in 
tbe h1te1· ~pede~ and the 1·udimentary 
hind toe of Bohippus was completely lost. 
In both these gen e1·a the lowet· ~n-m and 
leg <·ontai n t wo sepa 1·ate bones. 

The little Uinta llorse, Epihippus, 
with only two d escl'il>ed species from the 
Uppet· TGo<:ene, s howed a slight advance 
in that 1 wo of the three pt·emolar teeth 
<leveloped almost into true grinders. It 
was still a fout·-toed horse, but the fourth 
toe was small, with the central toes 
beeoming elongated. 

Eocene 1 imes, of approximately 
fourteen million years' duration, were 
succeeded by t he Oligocen e period in 
which m·id conditions became more 
intense. In this period Jlesohippus wa~ 
an important genus, with many specie 
ranging tlnough the rocks of the Lower, 
i\Iiddle and Upper Oligocene. iif esohippus 
was the first of the tln·ee~ toed horses, 
having three functional toes on the fore· 
foot, the median one enlarged and sup· 
porting mo~t of the weight, while a long 
splint 1·epresented the fifth toe. The hind 
foot was tln·ee-toed without a splint. The 
skull of ill esohitp1nts 1·esembled that of 
a small modern horse except for the 



J l el"oltipJ>us ( 0Jigoc.-n e) . 

shallowues~ of the jnw~. I>r p1h wa.· not 
nec·essn1·y at thi~ stage. a~ the teeth were 
s till lo"··tt·owned, <:l l though all the pre­
molcns. with the exc·eption of the fil·st. 
had nlJ·encly acqn ii·ed t he m ol a 1· pattetn 
:md wrt·r :uitable fm· the ma~i ita t ion of 
de~r l'1 gnu;se~ . 

.\ s:-~cH'iated \Yith .Jieso ltiJJjJilN on the 
OligoC'enP plain we1·e o1hPl' ~rne1·a ~nch 
as .lfiohiJJ}Jit8) w·ith its sen)nteen known 
SJH?<:ies. Li ttle a(haJH·e hnd been made 
in this gTonp except a slinht innease in . ~ 

s1ze, the ho1·. es still , howeve1·, being 
~l hon1 the size of a ~heep. 

I~OJ·r~o;t <UeH s alrnos1 tompletely clis­
appeat·co in the s u cc·cecl ing 1\Iioceue 
pe1·iod and few of t he forest dwellers 
t ema iue<l alhe. Th e a<laptatiou of t he 
~101·ses np to this ~tag<? had bflen chiefly 
m spP<: ialize:l tion of the teet h, although 
theil- RJWecl hacl also ilHTease<l to some 
extent. . \ n impot·hmt gem1s appem·ed 
a~nongst 1lw )Iiocene ho1·~es in 1lf eryC'­
hiJIJJit8, a p1·og'!'eRRive fOt· llJ \\'hich domin­
ated 1hr mi<l<11e and lai et· pod ionR of t he 
pet· iod. It follO'\\·e<l an em·lv :\lioce1Je 
hoJ·~e known aR Parah iJIJJIIS, 'con. ifle1·ed 
to be a toimeetino· link between t he 
01 igo<·ene and )liot:Ue hm·seR, ~wd repi·e­
sen1ec1 by abont eighteen i-iJH'eie~. In ~ome 
of the latet· species or Parah ippus the 
outet· digit: we1·e so mnch t·e<lueed a s to 
be mwle. s, while thr teeth f.ibowecl a 
decided a<lnul<'e, as a eement filling 
appPa J·ecl fot· t he fi1·s t time. 

1 
.\t <tuout thi!o; stage of <?volution the 

n·owsing s pecies wet·e becoming 1·are and 
the gt·ai'.ing ~ve<:ies wet·e taking thejl' 

c 

pl;t('f> . .llf'rychipJ'"-" w;t~ an intPt·med iate 
fol'm, but wa~ wrll 011 t lw t·oacl to being 
a g-t·nzing type. I t wa~ :m nlnmdant 
ge1111 . with many ~pc<"i<'S. 'l'h e> side toes 
did not reach t lw ~t·ou J Hl, whilr in the 
f01·e-l eg the cl wiwll i n~ l'e<·mHl bone. 1 he 
nln <t, alihough reprc>~<'tlt<'<l hJ a sep;nate 
spli nt in the <·oH!'. wa:-; fusecl with the 
mnin hone, the l'<Hlius. as it is f1·om bit·th 
onwarcls in the IIHHlet·u lloJ·se. In the 
c>al'ly spe<-ies of Jf r 1·ydlippus the 1eeih 
W<'J'<' nil grinder., but only as hig-h <lS 

wid<'. wlle1·eas in the latE>J' ~peC' ies 1hc 
clC'pth had incJ·eased. fhei1· hc>ight being 
two nnd a h c-1lf tinws fht• \\'i<lth. .\ !'> n 
J·esnlt. (hp depth of tiiC hend inc·t·eased 
an<l the shape WHs rapidi.Y approaehiug 
that of the modei·JI hot·sc•. The 1N>th wt>t·e 
<'<'mented in JlerydtiJIJJII-"1, t:tltlwngh thf' 
<·emeut wa~ not dE'posited m1ti l ju~-;t 
lll•fo1·r the teeth cmerg<•d f 1·om the bonP 
~o(·kr1. In the modrt·n ho1·~r t he <•t\nwnt 
i s deposited some I i tJ W hefm·<> t lte 
emPrgence of the t cet h. Tlte ho1·se W<ts 

llOW about the .'ii'.e or H Shetland )lOllY . 

it wa. a g l'azing fo1·m. an cl its ned'" h <~cl 
lengthened uffic-ientl)' to allow it to gmze 
in C'om fott. 

I 11 the U ppe1· :\Iioc:c•ne the ~anw ton­
clit i on~ JH:ev::~i1 ed, ancl no new type~ 
evo lved ~howmg any mut·kt>d clif'fet·encc 
in st J·nettu·e. In the lai('l' days of the 
succ·eed ing Pliocene pe1·iod a species of 
th C' m odetn genu~ 1-}qu u.~; appea1·ed for 
the fi tst t ime. Jn 11w twelre million 
Y<'Ht·~' of Plie>N' ll <' time nu <l~semblage of 



IJO THE AUSTRALIAN MUSEUM :MAGAZINE. J UNE 30, 1943. =-- _ _ __ ___, 

p1·og1·essi•e gene 1·a \Y('1·e P\'olved. exhibit­
ing mau;v impottant changes which 
ultimately produced Hqwt-S. The climate 
iu this pe1·iod beeame pro~n·essiYely 
c-older, leading to the glacial ' staae ~f 
the Plei:;:;tocene. Tllet·e we1·e gl'f'C;~t ~a 1·1·h 
mo,·emeuts, with a t·eanangement of con-
1 in ental c-oast-lines. Land bdcl~es we1·e 
foJ'me!l ancl ovet· them sttayed many of 
the ~ Ol'tb Amet·jcan l'ipedes. 

Hippario·n is a well-known genus which 
P\'Ohecl horn the Jf e·rychip1ms stock in 
1 hP late )Iiocene and 1·an on to t he close 
of the J>Jio<·ene, whf'n jt became extinct. 
l t in tl ucled about t bh-ty-fi ve species in 
whic·h the two outet toes " ·ete 1·etained 

' ali houfrh t hey diu. not touch t he g1·ow1<L 
In the Pliocene, other gene1·a had reduced 
the side toes to splints and their single 
hoof was . hnnat to t hat of t he modm·n 
ho1·se. The teeth of H1,ppa.rion were vety 
<'omplex and specialized for eating tough 
dese1·t gt asses "·hich needed a good deal 
of gl'incUng bef01·e t hey could be beneficial 
H~ foocl. Theil· teeth were even more 
specialjzetl fo1· gtincl ing than t hose of t he 
mode1·n hor~e, and perhaps this fact 
aecouuts fo1· thei r becoming extinct when 
conclit ions change<l in the late Pliocene. 

The H ippar·ion gt·oup introduced 
Pliohippus, which appeared at the end of 
the Miocene and coutin ue t hrough to t he 
i\Iiutlle PJiocene. The Pliocene horses 
wel'e small animals, lightly built fm· 
Rpeed, and deer-like in ptoportions. They 
still po~se~sed three toes, but the median 
one was the largest and carried all the 
weight. The side toes o1· splints also 
canied a small hoof similar to t he main 
one, but much m01·e slender. 

PUohvppus is considered to be t he 
ancestral form of the large South Amed­
can Pleistocene horse Hippiition, which 
di$played a curious modification of the 
nasal bones. Their legs were extremely 
short and they pl'obably lived only in 
mountainous regions. Their heads we1·e 
large and essentially the same stru<:tur-

ally as the moclet·n hot~e . The South 
American hor. ·e~ possibly lingered on 
into 1·ecent times. They were just aa 
abund ant i11 the Pleistocene a s were those 
in Nol'1 h Amel'ica an cl Etn·ope, but had 
cli sappea1·ecl before t he discovery of 
.. A.merica . Th e early Spaniards make no 
mention of wild h01·ses in Sou t h America 
and theh bones have never been found i~ 
association with 1·elics of t he eal'ly South 
American civilizations . 

Actually it was not until the discovery 
of Przevalski's ho1·se in Centr·al Asia in 
1 879 that indispn table evidence could be 
pt·oc1uced to prove t hat huly wild horses 
live at the present time. Looking back 
into the history of ou1· eal'l:r civilizations 
we find t he horse domesticated in Europe. 
Caesar found the Germans and even the 
ancient Britons using war cha tiots drawn 
by horses. The immediate predecessors 
of these we1·e a much smaller type, about 
the size of a pony, and, as mentioned 
befor·e. artifi cial bt·eeding has produced 
the h01·se as we know it. But it was the 
behaviour of its ancestot·s in seeking 
safety in flight that kept the line intact 
and allowed their 1n·ogeny to flourish for 
fifty-five million year s and ultimately to 
p1·oduce what is without doubt one of 
t he most beautiful and intelligent of all 
creatures. 

Recently the technical staff of the 
Australian l\Iuseum, after a good deal of 
pt·eliminary r esearch, prepa]·ed quarter­
size model reconstructions of five out· 
standing p1·ehistoric horses. The horses 
selecterl a re genera which show the pro· 
gressi ve stn1ctural changes, and a repre­
sentative from each geological pel'iod is 
portrayed. These are: Eohippus (Eocene); 
Jf esoh·ipp1.t.S ( Oligocene) ; }Jif erychi;ppus 
( ~Iiocene) ; Hippar-ion (Pliocene) , and 
Hippi.d,ion (Pleistocene). A model of a 
present-day t h01·oughbred and one of 
.Przevalski's hotse a1·e also included to 
complete the group which is exhibited at 
the Australian l\Iuseum. 
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The Fishes of New Guinea 
By G. P. WHITLEY 

WHEN t he .AiliNl ln>op~ l'etm·n 
victm·ious C1·om L'apna, what fish 
stories will the.v lJring back from 

t hat strange clouded coutinent? Possibly 
they may say that {i.sh were only too 
t·arely seen, or they may tell tall sto1·iel:i 
of the oneSl that got away. Yet jf they 
say that in Xew Guinea t here a re fish 
that skip about on land, others that cany 
theil· young in their mouths or their 
eggs on a hook on t he forehead, and some 
t hat shoot t heir p1·ey, they will only be 
1·epeating truthful c-ommonplaceR. 

nm·th <' l'll J'<'gion havP evoh·ec l into specia l­
izecl genera, an<l the last described species 
oC fl'eshwa.ter eel ( Angu.illa inte?'iods) 
wnH disC'overed in the mountain sheams 
of th is nort hen1 area. whi ch has been 
named Gaimal'(lian a Clet· a F1·ench 
natm·ali ~t who w01·ked the1·e. The ~outh­
ern rive1·s in New <tuinea ancl the ~\ru 
I slands ha,·e fishes, mollu ·cs. and other 
animals belonging to the Rame species as 
those in Australian rivers from north­
east of lhoome across to the western half 
of ('ape Ym·k; thus the fishes of the Fly 

The Gulf uf C nrJu•ntarin Bnrramuudf (Scl t-rOJlllgN; lt-fdthardtf jardinii ) h as 
<' r escc.-nth• murk>~, sontetiane s broken u1• into s e , ·e rnl SJlOts. on the scales. 

'!'here is, l'egretta b l y, no lJook on the 
fishes of New Guinea as a whole. Fowler1s 
Fishes of Oceania. (1928-34 ) included 
~l the recorded specjes, but many have 
smce been added to t he list as the result 
of numerous expeditions and patrols in 
J·ecen t years. Both the A nstralian 
Museum and t he l\facleay Museum, 
:Syd ney, have interesting New Guinea 
<Collections, parts of which have yet to be 
claF:lsified. 

The freshwater flshPs ncn·th of a line 
running ft·om about Ueel \'ink Bay to 
Samarai arc different from the southern 
ones. Some freshwater sunfishes in this 

After SaYille-Ke nt. 

Rh·er and the 1·h·ers flowing into t he GuH 
of Carpenta1·ia are of uniform facies, 0 1· 

general appearance. A noteworthy nega· 
ti\·e feat11re of t his yast Leichhardtian 
t·egion is the absence of freshwater eels. 

The Bunamundi (Scle1·opages leich­
hardti jarclinii), found in the Digul 
Rivet· , !'iouthern New Guinea, is of inter­
est not only because of its unusual 
nppear·nH<.:<-', but because it is one of the 
few anc ieni 1ypes of fishes which either 
antedate 01· have crossed Wallace's Line, 
that zoog-rogt·aphical boundary between 
Bali and Lombok. Borneo and the Celebes, 
which has pre\'ented the ft·eshwater fishes 
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of .\ sin fl·om ent<'l'ing Sew Guinea and 
.\ustJ·alia. .\ few of the caUL hes haYe 
~imiJal'ly tre~pas.!';<'d into the l'ivers of 
X<'\\' Guin<>a. whE>re ccl'tain kinds incubate 
t lwil· <>ggs iu t hE>il· mont h ~. J>ue to some 
lo('al <·o ndit ion whic·h it il' <lifficult for 
one who hns not been the1·e to undei·­
sta nd. 11H'!-:(' JWC'n li<n ]·(':ning hauit~ han> 
l!P<>n de\(• loped .. .\ uo1 hel' met hod of eal'ing 
lol' the egg~ aJHl young is lll'~H:t i. eel h;r 

.Ju~E 80, 19-13. 

Tlw month , when do~ed. ha s a cent1·al 
ot·ifiec. J ik <• that of a garden hose. and 
tlH'l'<> i · a g1·ooY<:' along the top of the 
fi:::.h'R mouth whi<'h form a nozzle so that, 
wh('n it compt·eR~es i1 R gill -co,·er. and l ifts 
t he Jlool' of the mouth. a jet of watPt' can 
hr <>xpellecl up to a height of fom· or five 
feet. Un <'anny nccm·;.:H::y is ~hown in 
hitting 1lw nuuk, a s ih e fi sh seel:l well 
t lnongh w<ti PI' an cl <l i t· w ith its lat·ge 

'J' h e '\ ur:o.t•ry F ish ( li urtus gullivt-t•i), m a lot•. lust•t: lh•atl , s htll'·ha~· t h e hook 
w h itoh th e m lllc d cn:d OJIS t o carr y tll e grn JIC- Iilu• t•ggs, whld1 :u·c· lllso illustrated. 

th(l ~li i'Her~' l •~ ish ( l{urf!ls gullireri). 
This is a humpbacked, tl'anspm·ent, rhet 
li~h whi<·h is said to gl'ow to Reventeen 
inehe. in length. On top or his heacl the 
<Hlult male develops a hook which holds 
the egg~. let i<l by the femalr, inside its 
nook. whet'(' they an~ nuite<l bY nu mer· 
on. i ntetln<'i n~ tilamen1H. ~o 'they are 
<·atTie<l cnoun d by the father fish, like 
hnnclw!'; of gt·n pes, until the young hatch. 
'l' he Xtnsel'y Pish i:-\ fomul in the l'i,·eN; 
of th<:> Leichh:n-dtian <nea. 

The ... \t·eheJ· o1· Rifle Fish (To.rotes) is 
a ~ul'face-swimming fi:sh, nsually less t han 
one foot long. yellow with several large 
<lm·k hlolelws 011 the ·ide ·. It can 
f.lhoot jets of wc-1te1· at insects on the 
foliage O\'ethnnginp; 1 he banln.;, thus bl'iug­
iup; them clown to whet·e it c:an eat them. 

After Webel'. 

nntl mobil e <'Y<'l-i. 11 hns eren been known 
to ~h oot at, and extinguish, the lighted 
en cl of a man's ('igm·ette. and the shoot· 
ing halJit j!-\ Jll'aCti!-\ed e,·en by young fi~h 
onl~· an inch long. 'rn1ly, Toa:otes i:s the 
sniper of the Inclo-Au~tJ·alian dYel'~. 

'rlH' Blue Eyel-i (P :H' tulomu,qil) and the 
fre~hwn ttl J· Sn11 fi ~be~ (family )fe1ano· 
ineniidae) m·e <laiuty little fishe8 found 
only i11 i hC' 1·ivPt·x of ... \ nxtl'alia and :Xew 
Guin ea. The1·e <Ht' man)~ species, all of 
t hem lHit- fnl Hf:\ d Pxhoyew~ of mosquito 
huvne HlHl thus of value in ('Ombniing 
m aJ;nia and oi het· mosqnito-bot·ne 
di xenxl':::;. 'l' hey entet· the shallowest 
W<lteJ·. <IJHl l:!onw kiJHl!-; haYe liitle teeth 
ont :o:;itl <, (as well as in ) the jaws for 
nibbling iheil' foo<l. 'l'hP Dutch zoologi!\t 
~Iax " rcbe1· 'n·ote of thPm : ''when stnml· 
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ing bare-legged in the clear water, I could 
feel and see how t he fishes scraped at the 
skin of my legs." 
. Other modest little scavengers of the 

l'lvers and estuaries are the Gobies and 
Gudgeons, of which the1·e are many kinds, 
generally too small for human food, but 
of value because they keep down 
~osquito larvae and dispose of impurities 
m the water. 

A species of Long Tom ( Stenocaulus 
perornatus) with ornate spots and long, 
t?othed jaws, pt·eys on smaller fish in the 
l'lvers of New Guinea, and tiny garfishes 
(Zenarchopterus) also invade the rivers. 

There is no fish comparable with the 
Murray Cod in New Guinea, but there 
are some perches (D atnioides) and 
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'J'ht- Archer or RiOe 
Fish (Toxotes) shoot­

ing at an insect. 
Aft e r Zolotnitsky. 

grunters (Terapon) which are good to 
eat. 

The marine fishes of New Guinea are 
similar to those found over a wide area, 
from the Red Sea to Madagascar and 
across the Indo·Austl·alian archipelagoes 
to the southern Pacific Ocean, although 
there is a local difference between those 
of the north and south coasts. the line 
of separation being near Samarai. Sharks 
and rays occur, but are incompletely 
known because their large size prevents 
their collection for scientific study. The 
same conditions apply to swordfishes and 
big game fish . 

The fishes of the coral reefs are brightly 
coloured, and the1·e are many different 
kinds. Amongst mangrove swamps, off 

Jlt'nd of n J, ong ToJn (Stenocnulns a•erornntuN) , from n s a1ecimeu 
n enrly twenty inchel'l In length. 

D 
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F:andy beaches and in estuaties, diffetent, 
mm·e modestly tinted fishes are found, 
and these are more palatable than the 
gaudy reef species. A few of the col·al­
J·eef fishes are poisonous to eat, notably 
1 he pear-shaped toadfishes and porcupine 
fi . hes, and, poRsibly, some of the larger 
kinds, especially if they are not freshly 
cleaned. 

Stonefishes, catfishes and stingrays 
have venomous spines, which can inflict 
ve1·y bad wounds, whilst eels and gropers 
a1·e Hometimes vicious. Amongst the man­
gr·ove swamps is found the Walking 
li'ish, a quaint little goby, only a few 
inches long, which hops along the mud or 
even climbs the roots of trees, rolling its 
prominent eyes in search of crabs and 
othe1· food. If kept under water, this 
fish will dt own ! 

Whilst there is a marvellous val'iety of 
fish-life, enormous schools of commercial 
fishes are not likely to occur. Neverthe­
less, along the New Guinea coastline, 
fish to vary the diet of troops may be 
caught, some of them, like the trevallies, 

~ 
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You ng CntllHh (Netly~o~tomu dllyi) being c·nrriecl 
i n mouth of lltll'('Jlt, Stri<•klund River, Pnpua. 

G . P. Whitl ey, del. 

mullet, whiting and gadish , making an 
excellent dish. Very few soles or floundet. 
are recorded from New Guinea, but they 
may well occu1· on sand in a few fathoms 
of water. 

The natives of New Guinea have devised 
many ingenious nets, snares, books and 
other fishing implements, but they are 
outside the scope of this article. An 
effective, though destl·uctive, method .of 
procuring fish is recalled by the griiD 
jester who, during an air 1·aid on a 
Papuan port, remarked that a~ least the 
boys would have some fresh fish to eat. 

Australian Museum Lectures 

THE Australian Museum Popular Science Lectures will enter upon the final 
section of the 1943 syllabus on August 19, when 1tlr. :1\Iaze, ~I.Sc., will speak 
on "Science and Soil Conservation". 

The remaining lectures are: 

SEPTEMBER 2 "Cruising in the South Pacific" 

" 16 •'Uosquitoes and Disease" 

" 
30 "Marine Borer Pests" .. 

E. Le G. Troughton, 
C.M.Z.S., F.R.Z.S. 

F. ll. Taylor, F.R.E.S .. 
F.Z.S. 

F. A. 1\fcNeill. 

OcTOBER 14 "The Climate of Australia iu Past 
Ages" C. A. Sussmilch, F.G.S. 

, 28 "The Biology of W ater Supplies" Elizabeth Pope, 1\ll.Sc. 

These lectures are held in the Australian Museum, College Street, Hyde Park. at 
8 p.m. Generally tl1ey are illustrated by films or lantern !'!lide~. .AdmiRsion is free. 


