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e OUR FRONT COVER. The Black Swan ( ChenotJis at1·ata Latham) is by Lilian Medland. It 
is one of a series of post cards issued by the Australian Museum. 

The Black Swan, like its white relatives of other lands, is characterized by its very long 
neck , which enables it to grope down for waterweeds, etc., on the bottom of shallow waters. It 
is unable to dive for its food, as can many ducks, but stands on its head in water in a very 
undignified fashion, }{eeping its body vertical by paddling upwards with its feet. When taking 
flight it raises its body gradually by beating its wings, at the same time helping to gain the 
necessary impetus for launching the heavy body into the air by violent lashings of the wa ter 
with its feet. Black Swans fly in a beautiful formation in a single oblique line, or in a V, 
with the apex forwards, and it can then be seen that the feathers hidden when the wing is 
folded are white. They fty chiefly at night, when their beautiful trumpeting notes may often be 
heard overhead. They are found in suitable waters all over Australia, and wild swans still 
a1)pear on Dee Why Lagoon, close to Sydney. The nest is a large structure built of weeds, and 
five or six large greenish -white eggs are laid. 

YOL1':JIE VI, ~U)fBER 7. .J'GLY-SEPTEl\lBER, 1037. 



The Q'Lt eensland Lungfish group in, the Australian Jl!useu1n. Three lnngfishes a1'e he1·e shown S'lo'imJJting anwn{J.st 
weed.s (Val1isneria) necw cL riveT-ban k. The or·iqinals o.f the fishes and weeds) and the f'resh1oate1· mussels aud sna'tls 

1v1l icl1 £we etl8o 8ho1cn, were speci,nlly obta-inNl f·rom. the B 1t1"nett Rive1·) Queensland) jO'I' this gt·oulJ· 
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The Art of the Preparator 

I K their ''Heport 011 t he :\lnsenms and 
Art Uc-11le1·ier:; of An ·tralia and New 
Zealand' ', made to the Carnegie Cor

poration of New York, 1\lr. 8. li" . l\Jal"ldHlm, 
M.A., B.Litt. , and l)rofessol' ll. C. 
Ricluu·ds D. 'e. streHsNl the faet that, 
"While in the record of ~c i entifi c re e:n ch 
and the puulitation of I·esultr:; Australian 
mu!::!enms compare ,·ery favon1·al.>ly with 
similar institnti on!-i e l!oie whei·c, in tlw 
matter of exhil.>ition they ha n ? lagged 
behind. The 1·easons fen· t his a1·e not far 
to seek. J n the first plaee, the nnml.>er 
of ::;till under:;cl'il.>ed aninwh in Australia 
is rery large, nnd mneh 1·emnins to UE' 
done befol'c oul' knowledgr of the Ans
traUan fanna is anythi11g like adeqnatt'. 
The scientific offire1·:4 of 1 he m nsenm!-; 
have, therefore. de,·oted 1 hPir <)nergles to 
prepar·lng des<Ti p1 ions of nPw !"pecies, antl 
the govern ing bodies 1Hn·e Ret aside sum~ 
from their by no m<':lll l' laq~P resonrrf's 
foi· the publicatioll or :o;<· i<:>ll1ilic pnpet·~ 

and <·a f n I o~tw~. 

rl'ht• lllOS t Htiraetire and up-to-dat(' form 
of mn:-;enm <•xlliL>Hion is undonhteclly the 
hahi1Hi g1·onp, which aims at showiug t he 
:m imc1l~ ns far as possible in a natural 
setting. But ·nch groups are costly ancl 
d em;llld the eo-operation of highly skilled 
technieian ~: fot not only must th e 
clnimc-lls be eotTeetly and tt~ stcfully 
nt onn ted, th<'y mu t al ·o be <l<:companied 
hy nu·iou .· ncee.·sorie , r oek, bu h and 
foliage, <1nd perhaps a drinking pool, the 
" ·ho1<' ~ct>ne creating an illusion that one 
i~ dew i Hg the animals in their natural 
e 11 \' il·mtmen L 'l 'o assist t his illns ion and 
1o gi\'(:) an impres~;ion of distance aud 
spadonHHess. hn bitat groups are furni shed 
with pnintecl backgrounds into which the 
fol'e~nnmd mer~es imperceptibly. rrhis 
<'ft'ed is OIH' of the most striking of the 
feature:;; of modern habitat gronpR, but 
one of the most difficnlt to obtain. 

lt will be seen that the successful con
~tr·udion of habitat groups requires the 
!'en· ice. of the carpenter , plasterer, taxi-



A habitat [}1'01llJ i n the l !ustralian Jiuse1t1n. Th-is ?'61J1·esents et nesti Ji g colony of sca-bi1·ds on the A clm,i'I'Ctlty Islet s, 
Lm·d JTo·ll' f I sland. 1V·ideCl/ICakc Trrn.-;, Gannets) lJlttttort Birds, l\~oddies, a,nd Blue-billies crou·cl together to nest 

an d 'J"CM' thei'l' yoHng. 
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dermist, modeller, artist glass-worker, 
electrician and others, all working with 
one end in view. It can be well under
stood that such groups are costly; iu some 
of the foremost museums abt·oad the 
outlay on one spectacular group may 
exceed the total annual income of a leading 
AnstJ·alian museum. It i ~ not to be 
wondered at, therefore, that Australian 
museums, with their relatively small 
budgets. are not in a position to command 
the services of the various experts 
1·equired, or to bear the cost of the produc
tion of many such groups. But the 
goYet·ning bodies and the staffs of the 
various museums in Australia are eager 
to imp1·oye t heir methods of exhibition 
and avaH themselves of the experience of 
others more fa,·ourably situated. 

The Yisit of j\fr. Frank Tose, Chief of 
Exhibits in the California Academy of 
Sciences 1s therefore welcomed with 
enthusia'sm. Through the generosity of 
the Carnegie Corporation, lVlr. Tose, who 
was responsible for the exhibits in the 
magnificent African Hall in the Museun1 
of the Academy, will be able to spend 
about four months in Australia, during 
which time he will vi~it the vari01is State 
museumf; inspect t heir exhjbits, and giYe 
advice a~ to possible improvements. His 
visit will terminate by the holding of a 
class for preparators, during which he 
will demonstrate modern methods of 
mounting large animals and constructing 
habit groups. This dass will be held in 
the Australian Museum, and will be 
attended by a number of prepara tors 
from other States. I t is hoped that during 
the course of this work three groups. 
showing, 1·espectively, the Red Kangaroo, 
the Rock Wallaby, and the Na tive Beai', 
will be completed. But, more jmportant 
than this, it is confidently expected that, 
as a result of l\lr. Tose's skilful tuition, 
Australian preparators will attain a new 
leYel of skill and obta in many yaluable 

hints in a branch of their art which, for 
very good reasOJJ.', l~a s not yet made mu ch 
progress in Australia. 

At the same time, the wotk that ~as 
already been accomplished by Aust:ahan 
preparators is worthy of the highest 
praise. With inadequate 1·esonrces an11 
with many other duties to perform, t hey 
have succeeded in constrnctlng some very 
creditable o-roups. Like l:lysses, the 
preparator j~ a man of n::any devi ces, and 
the layman can but adnure the results 0f 
hi s cunning and wonder how they are 
obtained. It is his aim "to hold, as't were, 
the mirror up to nature", and t here are 
no limits to the possibilities of his art, 
although the limit seems to have been 
reached by Professor A Hen of Corn ell 
University. lie has recently constructed 
t wo groups of birds in which, by the use 
of sound films a nd electrically drive11 
mechanism, t he birds sing and perform 
life-like moyements. 'Thus: iu the Ruffed 
Grouse Group, t he male hi~ses while the 
female moves to t he nest and covers the 
eggs; thrus hes sing, the owl hoots, the 
woodpecker dives into his hole, and the 
wild goose honks. This is surely the 
apotheosis of the museum art, and fore
shadows the day when nature knowledge 
will ·be sought in the museum hall rather 
than in the zoo or in the forest. 

Australian museums a1·e under a deep 
debt of gratit ude to the Carnegie Corpora
tion, which is financing l\Ir. Tose's visit, 
and to Professor H . C. Richards, through 
whose good offices. acting for the newly 
formed Art Galleries and ~I use urns Asso
ciation of Australia and New Zealand, 
the visit has been arranged. 

In NoYember l\fr. Tose will proceed to 
New Zealand, where, after inspecting the 
ya1·ious museums, he will conduct a 
similar class for preparators at the 
Dominion l\f useum, "\Vellington. 
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T he Blue-Bottle-Terror of the 
Surf Bather 
By F RA N K A. Mc N E ILL 

EVERY sea .bather on the coast knO\YS 
how the painful sting of the blue
bottle, or Portuguese :\Ian-o'-\Vat·,-::· 

can tuin the pleasure of a summer outing. 
One could never mistake this blue menace 
as it floe:1ts shorewards on t he crests of 
the wares. '.rhe great warm Notonectian 
Cun·ent which flo ws southwards along the 
coast can be blamed for yearly bringiug 
the blue-bottle close insho1·e. NormaUv 
the :Notonectian flows some di stance ou"t 
at sea, but from about November to 1.\Iarcll 
it mores in close to t he coa stline, w·hen 
its eddies convey to the bays ancl rher 
enti·ances the blue-bottle ho1·des which are 
nu.rtnted upon its bosom. 

A remc-u·kable fact Hbont t he blue
bottle, whieh will be a snrpth;e to many, 
is t hat it is not a single ot simple animn l. 
It h; actually a nnmbe1· of individuals all 
joined together in a group to fonn what 
is ln1own as a colony. Separate units of 
the colony are joined one with t he othe1·, 
and all work togethe1· fm· t he common 
good. I n respect t o Hs functions and 
habits, t he blue-bottle <'Olon:v is still a 
perpl exing problem to t he scientist. 

Everyone knows t hat t he trailing 
tht·eads or tentacles ca1Ty the stinging 
propert ies. 'Vith the exet·cise of some 
care these can be easily a,~oided and the 
float grasped. in the fingers and trans
fen ·ed by an intcrest~d observer to a glal'\s 
vessel or t he quiet water of a roek pool. 
Examination of the colony in these cir
cumstau<"es is a fa scincl ting lessou i11 
nature study. 

T HE FLOA'l'. 

The float, or bladder , above the colony 
is the first stru cture to draw attention. 
This is broad and long, with an erect. 
wrinkled crest along thP. upper surface. 

* ll is said th at it got thi.s name because of 1ts 
danger ous armament and becau se ships sailing 
~outhwarcl s first met with this seafarer in t he 
latitude o f Portuga l. 

'Phe BZtlte-bottl e o1· Po1·tuguese Man-o'-War 
( Physalia) , a seata1'e1· often stranclecl on 
O'l.t.? · sho1·es, is well known on account ot 
the z;owe?·f'ul stings w hich it 'inflicts by 

means ot its lash-like tentacles. 
After R. P. Lesson. 

The front of. the float is seen to protrude 
as a :finge~·-hke proc~ss, and at its tip is 
a most minute openmg or pore. Unlike 
the front , the hinder end of the float is 
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The Blue-bottle m· Po?·tu,g'll,ese .Man-o'-WaT 
( P hysalia) . A diagram,matic sketch iUust1·a.Ung 
t he fonn ancl cha1·acte1· ot the various pa1·ts of 
t l! e colony. 'l'o avoi.d contusion, only two 
clttste?·s o1· 1Je1·sons complete wi.th tenta.cl es m·e 
shown. ancl only a single b1·anch ot one ot the 
grape-iike btmches conce1·ned toi.th 'reproduction. 

1. The ante?"i.o?· po1·tion ot the fioat (1meu,
?natop11 ore) . 

2. Crest o1· "sail"', with 'its gas-fillecl 
chambe1·s. 

s. P oste?"io1· end ot fioat . 

4. Feecling bod·i.es (zooids) . 

5. A taster (1Jalpon) . 

6. A main tentacle. 

"/. A b1·anch oj one of the g1·ape-like bunches 
bearing ma.le sacs, sm.al l taste1·s ancl a 
bell-like stnwtu1·e; a com7Jlete btmch ot 
many b?·anches is tenned the gonodencl?·ia. 

8 and 9. Two views ot et 1nain tenta.cl e, 
en.Za1·ged. 

10. A stinging cell 1·emovecl /TOm, one of t he 
"batteries ·· ot a main tentacle. show·ing 
the coiled 1JO·ison t lwead ancl tiny 1)1'0ject
ing t1·igge1· 1·elease ( g·r eatly enla?'gecl) . 

11. The sa1ne cell with poison t h1·ead clis
c11 a1·gecl. 

often cnrved up like a lit tle t ail. In its 
construction the floa t is a most ingenious 
piece of Nature's work. There is a double 
skin or wall enclosing the main air or 
gas-tight chamber and the whole may be 
inflated or deflated to r ender the float 
sufficiently buoyant t o keep t he blue
bottle at the surface level of the sea. The 
crest already referred to holds a special 
inter est. Inside the skin which covers 
this part are t hirty or more separ ate little 
chambet s quite distinct from the main 
float chamber. E ach of these has the 
means to make its own supply of buoyant 
gas. So, in the event of minor injury or 
other t rouble with the main float chamber, 
t he smaller compartments in the creF;t 
take over the task of keeping the blue
bottle afloat until normal condition ~ 
again obtain. Here is seen a wonderful 
Clxample from Natnre which the bnildet·s 

2 . 

of n1oder n airships might fi nd of use in 
their experiments. 

IDF.~TITY AND STRUCTURE Oli' 'l'IIl~ DEPENDENT 

BODIES. 

The crowded bodies depending from the 
under side of the float appear a t fi rst to 
be a confused mass, but closer scrutiny 
discloses a marked varia tion in t heir 
forms. t pon t hese bodies r ests the 
responsibility of building up or multiply
ing t he blue-bottle colony and securing 
the food supply from the waters of t he 
sea. Separate groups or clusters are to 
be distinguished in the mass of banging 
bodies. Each clust er is a separate 
"person'' of the blue-bottle colony, con
ducting itself independently fr om its 
fellow clust ers. The con1ponents of a 
"pe1· 'On " cons i~t of ~everal tnl>c-like 
feeding bodies, ofteH a shal'l)ly-pointed 
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bud-like body known as a taster, and a 
long or Rhori t entacle. 'l' he great number 
of "person , a so<:ia ted in one blue-bottle 
mHy b~ appreciated from t he fact that 
eighty to o1w hu ndred stinging tentacles 
arc of1en to be found ou la rge examples. 
r:rhe~e are long and ~hort, thick and thin. 
according- to jw.;;t w here on the u nder!';ide 
of the float 1 hey are H ttached . T he 
se,·e1·a l Jm·ge n n d m a in ~tinging ten tncles 
of t he <·ol on y m a;v rneasnre u p to four 
,YHl'ds i u ]png th wlt <~n f ully extended. Al1 
t he 1f' ll hle1es HJ'P e(pwlly danger ouR to 
ton eh. <'n.>n i h<' Hmnll eHt. 

Eadt t.en i a ele h; ilH' f ood gath erer fo t· 
the l)al'ttcnl <H' dn ster OJ' "pen:;on" w it h 
whi ch i t is <tHRodn1ed . Rn eh a m ember 
can hf' li kened to n t·ibhon Rtrand com 
pose<l Of Ri t·on g· mnsde fib1·es, \Vhich is 
cnpHble of g ren t PXi-PnRi on and sud dPn 
coni ra ction. 

OHT(;T X OF , 'TIXGIXG P HOPERTIES. 

" 'hen n tentacle is Yiewed t hrough ~1 
magnifying glass on e erlge is seen to he 
thiekenecl . a nd at regnl a1· h 1terYals along 
it are m i n n t c kicllwy-Hhapr<l specks. ' 'Vi t h 
the aid of n 1ni cro~cope t h e Si)ecks a long 
t he edge mcty he ~cen each to con tain 
grea t n nmbCl 'H of s till 1n ore m inu te 
s1ingin g cellH. Each Ret of stinging cell s 
fonus w h nt m ny uc tel'lned a battery. I n 
}l single h1 q .?:C ten tac-le of a bh1e-bottle 
1 he1·e may be n H m any as t wo hundred or 
mot·e of ilw~e pojRonon s l ittl e b atteries. 
Pt·om this fnct it iH easy to under~tand 
why a teni<l<'h • ta n in fli ct n burnina lin e 
of stings on n h<l i h~r along t h e wh~le of 
lis trailing lengt h . Again, under the ltigh 
powet· of the mi<:I'OHcope t he sting ing cells 
run khtg up the hn1 tedes a ppear as ti n~· 
RpetkR Rlt ap('<l somewhat like footba ll s, 
~ n (~ m·e a 11 fi l1 <l<l wi 1 h poiso11. Coiled n p 
m~Hle i lwm , HH n ti ghtly wouncl spring 
mtght be <.:O il P<l n p w it hi n nn eo·a, are t hr 
f. 1 f . hh .11ws o ]HHn i (l(l iht•crtdf-4 . E a ch t h re<Hl 
1s c·onn e<"ied w ii h i h e m ost 1n innte of h a ir
Eke i t · i ~ge•·s, Rlt owin g its tip 011ly jm;;t 
])I"Ohndm g on ilt p on iRidP. H ence w 0 
h HYP n m y t·i ncl tt · i g·ge t·~ a long t h e lenoth 
of ihe sting ing· irn i<t(']ps of t h e b lue-bottl e 
nl.wnyH 1·ead y i o he· rel eaRed , an d t he 
Rlq . .(htf>~t 1<m<.:h tatJ <'<lll SP the instan-

taueous discharge of the coiled threads 
resting in the poison within t he ~ting ing 
cells. 

BFFECT OF STING. 

It is 1 he poison Hn·each; '"hi ch penetn1.te 
the skin of t he unlucky sea bather to 
in ject in1 o his flesh t hrough their hollow 
centreR the painfully irritant poison 
wh ich causes so much distrC'~K Try for 
a moment to imagine the enor'mou 
number of poison thread~ vd1ich would 
c uter th e skin of a bather from a single 
1 Pn 1 a~le of t he .bln<)-bottle br ushing ar ross 
1 he w1dth of h1 ~ chest. The llOi~on ten cl. 
to hm ·e a ]IH t·a l,vsi ng effec·t on t he muscles 
n JHl nPrves, Hnd <'l<lel'ly peopl<• with wrak 
hen t•ts can th us !:mffer a shock ft·om wh i eh 
tlwy may <'han('(l not to reC'orer. en•re 
:tinging hns lH'Oclnced fatal effects· hut 
i he Htinging t('lls of the blue-l~ottle 
tentael<)s were I H~rc' t' intende<l bY Xature 
1o poison human beings. and ":hell 1hev 
do, i hey p t•oh<l hly ~n ffpr as mnrh d;unag'c 
aR t he Yi('ti ms of their !-itino·~ t-· 

f ll t h<' OJ'dinary 1 ife of thr hhw-hot t l r 
t he hati<' t'h 'R of stinging eplls :ue n:ed 
aga inst !-imall nnt un tl prey, so that wlwn 
a l ~u·,·a l fi ~h or sh1•imp or other small 
Re<l <· t·eni n t·e bntRhC!-4 nga inst <1 ira i ling 
l Pn tade, i t i s often immediately para
lyH<•<l , ancl 1hP poison dartR which 
pen et rat e i t: skin anchor t he pt'<'Y to thr 
tentnC'le. U is then drawn up wllen the 
tentacle shortens by its ~mdden ront r~lC
iion, to he b•·ongltt within reach of one 
or m orf' of 1 he eYPr-rNHl y ta:ters. X ow 
t he months of t he special feeding bo<liPs 
of the C'hl R1~rs. or "persons'. within reach 
tnke n hnnd i n this strange manipulation 
ancl t t·nnsf'er of foo(l. T he tastee is a most 
exi r <HH·cli nary org<ln. nncl there is still 
mn c·h to 1<':11'11 nhont i t. Each of the hlnc
ho1t1<>\l la rger 1ent nC'l ps lt a: a taster 
aH:wh Nl n t it~ hn~e. In i he tn ster t here 
is n o ds ihJe opening, so that- it wonld 
perhn p. hr more cor r<>et to re f<•t· to it ns 
a n inspcC' tor of food. 

TJ1c fre<l ing bodies, ,yhen rlosely 
exam i11ed, are seen to be shaped so 1hat 
t he baRe is m1 1'row and a swelling occurs 
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in the middle 1·egion. where the stomach 
is fo und. The extt·emities a r·e opened out 
into trumpet-shaped months, and the 
bodie · not only take in food t hrough the e 
mouths but digest it for t he whole blue-' . lJottle colony. By this me~m .· t he food IS 

used for the common good, helping along 
those other dustel's or ' ·peJ·son ., wll o~c 
stincrin(T tentacle may not have fared 80 

b b f well jn t lw chance capt m·c o p1·ey. 

GHOW'I'lT A~D PHOPA(JA'l'IOX. 

As well as ef'f'edi ng a general propoi·
Honal increase with growth, th e blue
bottle increa ·es itK bulk by t he addition 

' .. of more anu more tln ·ters or persons 
to the under :-;ide of its float. T hese ar e 
born as tiny bnds neHr· the bases of those 
already formed . Su<"h budding as th is is 
a yery 'pecial property possessed by many 
lowly orgHnisms, pal'titnl al'l;v colonies or 
communities l iving in an arr·angement 
like the blue-bottle. Lowly organisms 
often ha vc onl y a ~h m·t life and a 
dangerous one, tJ1erefore Hn extra means 
of reprod nttion i ~ a wise prod sion of 
K.-1ture. 

'rhe pl'iud pal mem1s of r eproducing 
new ulne-bottles which come to float and 
live away from the• paren t colony is ver y 
differen i f1·om t he budding process just 
outlined, and is ext rH OI'dinarily complex. 
At a certain stage of growth there nu(f 
be seen among the c·rowded dependent 
clusters ·ome tiny bunches, for all the 
world like grapes. At the end of the~e 
buncheS\ are bell-like cups in which 
de\'elop the mo t minute umbrella-shaped 
jelly fishes. The jelly-fishes are male i11 
sex and become released into the sea 
through the openings in t he cups. Frmn 
then on t hey become a mystery. }!ence 
we have a male animal colony known as 
the blue-bottle, reprodu cing male progeny 

which mate with quite a distinct form of 
sea cren t u re. )Jay be the opposite ·ex is 
a n al ready de ' Cri bed sea denizen, bnt if 
~o it s relationship remains un.·uspccted. 

DJ :\1 [ ' :\'I'l'Y OF SO:\IE FI ' liES. 

He\·eding i o t he stinging propertie~ of 
the blue-bottle tentacle, i t is worthy of 
11ote that some li ttle fishes are not affected 
at all by th e poison threads. Quite often 
n nm berR of i hese ar e to be seen swimming 
ar ou nd with perfect ease below the fl oa 1, 
<: t·owd i ng i11 ri ght against the tenta d cs 
~wheu danger t hrea tens f rom the snnonnfl
ing water . :Xatlne has truly been k ind 
to t he. e pcnt jcula r tinny creature~. It i · 
hard to under:-;taHd this special h nmnnity, 
especially when On(' thinks of the deli cate 
nature of t he uncoYered eyes. :X ot only 
h.-H·e Rmall fishe · been obserYecl stuck. as 
i t were, to the tentacles, but their thin 
little RCHle · have actuall~r been found to 
he penetrated by the poison thread~ from 
t he batteri <~~ of t inging cells. 

SPMCIAL PHECAUTIO~S . 

Before dosing the subject of t he ulne
bottle, t here is a special \Vord of warning 
for the summer sea bathers. I t is aclvis
able to vacate t he water jf t he blne 
floating menace becomes too numetous to 
a \·oid. If t he offenders are sparse HIHl can 
be carefu lly remOY('d from the water or 
from where t hey may be stranded along 
the tide line, complete disposal bec·ome: 
easy lJy burying them deeply in the (hy 
sand. Sever attack the float with some 
handy implement as some fooli b people 
do. Death comes only very gr adually to 
the blue-bottle colony, and t he tentacle 
attached to a smashed float too often 
become a hidden danger as they swirl 
abon t in 1 he su rf. 



Introducing the Lizards 
By J. R. KINGHORN, C.M.Z.S. 

p _.\RT J. 

A S the number of species of lizardl:i 
k11owu through ou t the world is 
app1·onching t he t hree t housa nd 

mar k, i t i l:i very d iffi cul t t o decide just 
which of th em migh t be included in , or 
left out of, t his abbrevia ted a ccount of 
the g1·onp. lHnny ve1·y interesting kinds 
a re t o be found widely distributed 
throughout lllOst ten1perate a nd t ropi cal 
count ries. and , whilst the gr eat majority 
of t hem lh·e on t lw gr ound, ther e a r e 
many whi ch li,·e in t he t rees, a nd a few 
whi ch ha re emi -a qn a tic or setn i -m arine 
habit~ . 

Geck os, o 1 w lli clt this 011 e 
( H et e1·onota w alshi) nwy 
be 1·egardecl as a typical 
exam ple, are absolutely 
ha1·1n l ess . Gen erally t hey 
have a nodula1' 01· l eaf-like 
type ot tail , w h i ch v e1·y 

easi ly b1·eaks o[(. 

F r om gener a l external a ppearances we 
mighi h <? indine<l t o describe a liza rd a s 
a scaly r·eptile whieh walk, on fou r legs, 
but thi : d efiniti on would inelude croco
dile~, aml, fnrth ermot·e, som e lizards ha,·e 
no ext CJ·nnl indications of legs, even 
thongh r·1Hli m en t<ny l eg bones m ay be 
preRent within 1he body wall. In quite 
a number of ihe Hkink lizards the l egs are 
so red1H·e<1 th a t they are almost invisible 
to t hr na krrl r ye, n ppNn· ing m er ely as tiny 
tnheJ'C·l p~-; , h u t in i lw Ho-rnlled l eO'less 
li r.ard~ tlw.v at•e ~omewhnt lnrger , ~ancl 
migl t1 hP likr nc<l i o ~mnll flap: covered 
wi th ~-; f'<l l c>s . Of' thm;c• li zm·<l ~ wllirh have 

no leg~, the "slo w worm " of En rope and 
th e burrowing "glass snakes· of t ropical 
America nre the best known examples, 
th e lattet· being r egarded by m any persons 
ns th e most snake-like of t he ·whole group, 
t hongh at leas t one of the Austra lian 
l egle~R lizards cannot wit h cel'tainty be 
distingnished ft·om a , mall snake al a 
d istan<'e of a few feet. 

A s some lizards are so ver y ~make-like 
in ou t wa rd a ppeara nce it migh t well be 
aske<l: if some liza r ds a re ,,·Hhout legs, 
a nd some sna kes. Rn ch a · py thon: a nd 
bon .. , h<n ·e h ind legs 1·epre ente(l out -

wnrclly hr spur ·. <UHl inwa r dly by rudi
ment ary, bn t r ery definite, leg bones, by 
what dtat'<l C'ter s can t he t wo gr oups be 
.·epnra trd '? Briefly , we might ·tate tha t 
mo~t liz<nds have ears, r epresented by 
hol e~ in th e ~id e of t he head ; snakes have 
n o exte1'nal ears. Lizards eit het· ha ve 
moYable eyrlids or t hey are represented 
b~' a eircular 8Ca ly 1•ing; snakes have no 
eyel icl ~ . hut peer t hrough a transpar en t 
~C<tl e . 'rit e lower jaw bones of a liza rd 
:-up fi r·m ly united in front, and t he bones 
of ihe skull <He immo\·able ; in snakes the 
lower j a w is sn~pended from the slmll 
hy ,·r ry el<Hd ic li gaments, and two halves 
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Abnonnal tails . w ith t1·om, tw o t o five 
co1nplete ends, m ay be t onnecl on 11w st 
lcincls ot lizaHls. 1Ja?·ticu la?"ly among 
t he skinlcs. The stJeci es illust1·at ecl is 

Egennia st?·iolata. 

of the lower jaw are united at the chin 
by simil a r elastic tissue ; thus the mouth 
eau be widely opened to swallow large 
prey. 

K ow that we have se1hnated. liza rds 
h·om snakes, bow ean we distinguish 
t hem from erocodiles, parti<.:nlarly young 
ones '? E xternal a ppearances might easily 
lead us as1Tay with certain exa mples, bnt 
a d ose examination would show that a 
crocodil e has nostl·ils on t op of the snout 
,,·hich are valvular and t ubul ar, it has fiyc 
finge1·s and four t oes, the latter being 
webbed, and the vent i s longitudinal, 
whet·eas jt i transverse in lizards. As 
it is with most animals, the main 
differences are skeletal. In ei·ococliles the 
teeth are firmly implanted, each in its 
separate soC'ket : in lizards they lie side 
by si<le in a groove, eit her a long t he inner 
or t op edge of the jaw bone. The hear t 
of a crocodile is more completely fonr 
chambered than it is with lizards. 
Speaking generally, lizards are not so 
highly developed as cr ocodiles, and are 
placed lower in t he scale of classi fica t ion. 

In liz~ucls t he teeth play an imp01·tant 
part in classificati on, the two main types 
of dent ition sepa rating t he Ignanidae 
from the Agamidae, famili es which 
contain some species tha t could not 
readHy be separated by ont " ·ard appear
ance alone. In iguanas t he teeth a re set 
deeply in a cont inuous grooYe along t he 
inner side of the jaw, and ar e defined. a s 
being plelnO(lont; whilst in t he Agami<lae, 
a family containing the jew lizard and i ts 
relat ives, the teeth are saw-like and set 
along the top edge of the jaw, and are 
referred to a s being acrodont. The 

t ongue, which is genel'ieally -ra riable in 
shape and compat·ative size. often supplies 
the specialist wi t h an additional 
chm·acter when clfl ssif;viltg his collections. 
In the skink famil y, of which the Blne 
Tongue lizard is a well-known type, ancl 
among geckos and agamas. t he t ongne i. 
fla t , fleshy and only slightly nicked at t he 
tip, though of different sha pe according 
to t ype, but in the goaunas it is long, 
rod-like and deeply forked, like tha t of a 
sna ke. The most extraor cUnary of all 
r eptile t on gues is to be f onnd in th e 
chameleon, in which it is extremelv 
elastic, rod-like. and proYided with a large 
disk at the t ip ; it i f;; J'etl·actile, a nd can be 
shot out to a distan ce of about six inches 
at any insect whi <:h n1ay be wi thin ran ge. 

Ta ils, a s may haYe been obser\·ecl, are 
even more variable in Rha pe <lnd size than 
tongues, but cannot often be r elied npon 
as an aid in classifying species. 'Tails may 
he leaf -like as in some geckos and knobby 
in ot 1Jer s · they may be long and covered 
:·d t h mooth sca les, or short and spiny as 
111 some of the skiuks. In a t least one 
group the tail i s prehensile, the best 
example being that of t he cha meleon. In 
any ldnd of lizard it i s not unusual to 
find specimens bearing abnormal tails, in 
which ther e Inay be from two to six 
distinct t ips, or t wo or three complete 
t a ils . A characteri stic of the lizards is 
t hat the tail i s verv bl'ittle and easilv 
broken off, sometime~ iut o several piece~. 
hn t with geckos t he wh ole t ail bre<-1 ks off 
at the base. In nU cases a. 11 ew "sham" 
taH is grown, but thi s has no bony 
supports (verteb1·ae) and is merely an 
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IIJl!:'<'gll1CJJIPd <·nl'filngin o n !:i r od. rrhe 
regenerat e<l in i1 i ~ neYer a complete 
repli('n of th <' <li ~ pl <lCNl one, t hough it i~ 
iB,·es 1ed w ith m nstles, skin and scales. 
The ~en le~ <l i ITer· ,·er·y consider a bh· fr01n 
the ol'igi11al type i n · g<•tkos, skinl~s, and 
l':Olllt> others; h o we ,·e t·. in th e lacertas. t he 
i'O·ea ll c•cl t t·u e 1 iz<n ds, t he J·ep l·odnced tail 
:":('<1 l e~ at·e or t he : mne type a s t h e 
Ol'ig·inn l. li m ig·ht be m en t ioned ju 
]Hl~::-; i.ng iha t t lw t ail of a s n::1ke doe~ 
not lH·enk l >y f r ·e~et m·e, a s with l izards, 
an cl H cm 1110 t he r egen ('J·n ted. 

' Yi1 h mo~ ( l izal'(h; t he co lour cha nging 
ea p <l h i l it i<>: h <l ,.e been Yery much exag
gerated . nr<t ny ~tol'ie~ l'C'la ting t o t hi s 
bei 1 1~ on n pa r· with t he c1 needote of t he 
chameleo n whit h bur s t when endeaYonr
ing to t a ke o n t he tolonr·s of a tartan 
marel'ial wh en p laced u pon it. A ctn alh· 
quite a n u m her of 1 iza rds, particula r ly 
tho!-:.e helongi11g t o t h e Agmnidae ( the jew 
lizard fa mily ) C'<lll pn t t he ch a m el eon to 
~hmn~ wh ~ r·~ colou r chan gin g If-; 

('011('('1' 11 ('(] . 

T h r g r eat m<1jorit~· of lizards are harnl
le~~. t hough 111 ill1 Y of t he la r ger kin ds can 
infli ('t a ypr·y 11<1 si y bite, which might 
pr·odnce bl ood po i ~on in g if not carefully 
atten(led t o. Tt iR qu it e gener a lly 
beli e,·ed t lw t a hi.1 e f r om a goa nn a ne,·er 
completely l a eal~. b ut t hat it br eaks ou t 
annna11 y in to a ~ore at t he s ite of the bite. 
1Yh)h:.t a h i te f t·om ~ome lizards m igh t 
pl'oYe tr·onhl esom e, as a lso migh t a l; ite 
hom a dog, ot• n sc· t·ntC'h f1·om a cat, t her e 
m·e only i \\'O spec i e~ which are definitely 
,·enomous, n ncl t hev m·e t he closelv 
1·elated memh<' r·s of t l1e genus ITeloderma , 
Gil a )J on stet· of Arizon a. and t he R eaded 
Liza1·d o f ) [ex ico a nd Cen t r a l America. 
Both of t he.·e h a ,.e Yel'y sha rp teeth a nd 
poison fn ngs som eth ilrg l ike those of a 
bro wn i 1·ee sna k e'. Th e f <1 ngs are groo-ved , 
and a i'ta C'lwrl j o ,·enom sa cs, therefor e t he 

3 

Tlle tongu.,es of lizanls vary considerably in 
t ll e cli[fe?·ent kin(ls : 

1. 'l'ong?te ot a Legless Liza1·d. 
2. , ., common Skink. 
3. ., Goanna. 
lj . ., .. Gecko. 

method of jn jeetiu g t he ,·pnom is the same 
as in . n a kes. T hpse two lizards a re 
rega r d ed c1s ex:hem el:r dnngerons, e,·en 
deadl ~· . to man. I n general out ward b uild 
t he heloderms t·C'sem ble ou r well-kn own 
Bl u e Tongue Uzal'Cl. hu t they are cla~ ified 
as bei ng m or e cloRely 1·~lated t o t he 
iguanas. 

rp to thi · point. we h aYe read what 
mi gh t he J·egarcled a~ a general, popula r 
introdn <·ti on to the liza rdR; in t he next 
h;sne o f 1 h e )f.\G.\ ZIXI'J some of the kinds 
men t ioned will be introdu ced. 
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Australian Shells: The Tritons, Warped 
Shells, Frog Shells and Sand Snails 

By JOYCE ALLAN 

I
N continuation of the articles on 
Austnllian shells, fou_r: families. are 
dealt with here, Cymatudae, Bnrs1dae, 

Xaticidac, and Lamellal'iidae, and the 
members of each family show sufficient 
differences in structure to be distin
guished from one another w ithont any 
difficulty. 

THE 'l'IU'l'ONSJ WAHPEDJ .A.:\D F!{OG SliBLLS . 

The 'l'l'itons and vVatped shells a1·e di s
tinctly tropical in distl'ibution, where 
they are found li,·iug ft·om low water to 
about one hundred fathoms. The family 
Cymatiidae, to which they belong, 
contah1s nume1·ous, often beautiful, 
species showing a great range of size and 
<:olour. The shPlls ·are usually very solid 
and heavily sculptured, and the animals, 
though they appear sluggish, ea u repair 
e\·en co nsiderable damage to t heir shells 
with ease:)' In life the shells of many 
are coYeted with a rematka ble thick, hairy 
ot· bristly epidermis. vVhen mature, the 
outer lip of the shells end s under, forming 
a deep gutter, which becomes filled with 
shelly matter. In Australia, the most 
beautiful species are found in Queensland 
waters, and the mHjority of these also occur 
tln·oughout the South Pacific Islands; 
amongst the more southern Australian 
ones, howeYer, are some interesting forms, 
especially dredged spedes from deep 
water. 

LARGE TRITON SHELLS. 

The largest Triton, Triton's Trumpet, 
Cha1·onia t?·,itonis, one of the biggest 
univalve shells in the world, and prob
ably one of the best known, reaches 
sixteen or eighteen inches in length. Its 
peculiar and most spectacular colouring, 
buff, brown, 1·ed and purple, laid on in 

* Mort.- "Abnormalities Among Shells', AUSTR. 
Mus. MAG., vi, No. 3, 1936. 

A truntJJet of the GJ·<>ot Conch 
{Charon~ia tdtonis) dPcorated 

cts et battle f1·oplty. 

crescentic patches on the Sl)iral l'idges of 
the shell, makes it one of the handsomest 
shells found. 'l'he shell has a yery wide 
distribution throughout the Indo-Pacific, 
forms even occn rting in the '\Vest Inrlies 
and the l\iediteiTanean. It is also found 
on the Great Bar1·ie1· Reef, Qneensland. 
Pacific 1slande1·s nse the shell as a 
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Iu til e top ?'Otr) from left to 1·ight_, are tll (' dcep-trater 8lt ell F'u sitritou 1·etiolu.s) 
T'l'itol/oGnlfcla oallclnfwll ) ,Vnyena Ct/UStralasia) (lymotitl/11 sarc·o.·toma and OynHttt,ilesta 
speugle'ri . I n the bottom 'J'07V Cl'l'e the TriiiiiJJe/ sh ell, f'ltaronia tritoni.s) the R ed 
lVll f'll.· ) (YlwroJiia }'lllJirtmda) a11d th e lcw,q e Proy slt e11, H/1.1'.1;(( bufo. B ef lccen th e two 

ro ,,..., a re Oy m a ti un~ aq uatile an cl C y m aM um l otoriu/m. 
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Til e large figure on tll e lef l 
is tll e Hairy 1nzelk. Jlono-
1Jle.J· australasiae. that on 
tl!e ?'igllt is Oon cl zran clula 
tumiclum . Between these 
in the top 1'01C are 
Gy m at iu m c lllorost oma 
an cl Septa ntbecula; th e 
elongatecl on e in tll e lowe1· 

row is Ol)e:r l>razieri. 

trum pet nfte•· IJol'ing a h ole in a whorl of 
1he pire. It is al~o n Red by them as a 
t eapot. Ot het· large T ri ton .·hel1 a •·e 
found in the :onthel'n waters of Australia. 
Of th ose a ,·e•·v hand:ome 1·edui. h : hell 
about Rix m· m'ore inchc · hi gh, Clw roll ia 
rubicuncla) i. common at l O\Y tide alon g 
thr 'XPw onth 'Ya les coast especially 
ronn el Sy<l tl ey, wher e it is f ound wedged 
in l'O('k <Tcri('e~o;. Its eolour i~ frequen t ly 
hidden nndc•· a b leached coraUine growth , 
and it is generally known as t h e R eel 
\Vh el k. Some spedmens are more n odn 
loRe tha n o1h<'l'R; n cl eep-water fol'l11 , 
t1·awled 011 t he eo11tinental sh elf off 
southern Xrw ~onth \ Vales in 50-70 
fathoms, iR tll ilm et• and larger, with little 
colour. a 11d lHL· been g in:•n th e nam e 
r lwron ia eucla i 1Ud1'11Cfa. This fOI·m 
clo ely r e. (lmbl es tha t dredged off t he west 
roaRt of X e w Zealand. 

Th e1·c arc two otlwr ,·ery common larlTe 
• M 

TritonR in ~onth ern A n~t •·alia. The TiairY 
T riton or \Yh elk, Jlou opl e.r aw;trala.siac, 
m~st conspi cuou s with its bri~tly ha iry 
eplClermi R when t•emo,·ed from its Rnr
ronndings nmon~ I'ork: and werrl~ at l o w 
tide, but in them well ('Hmonflaged, ran ges 
from Xew Ronth \V;1 les to southern 
QnrenRlancl. ' Pll(l other, (Yyrnatilesto 
spengleri ) wlli<'h a hw rench es a height of 
nbont s ix in chel'\, is n typical rock-livjng 
type of :;;hell , f'Olid and headl~ r idged, and 
is nnHormJ y straw colonred. I t also i .. : 
on e of i he rommonest specie~ round 
Rydney, and many dead shell s in the 
kitchen miclcl enR of the nborigines show 

t ha t i t wa H c-l ppre<:i<~t etl by t h em a s a f ood. 
A Tasmani an, 'onth A u stralian a nd New 
Zealand ~'riton, G ondn·a ndula, tu1nirl1w~,, 
is like n m ore swoll en, ~moother form of 
the <'omm on Xew ~onth \Vales speeit\: 
Jl ayena uustrala8ia. These are cm-erecl in 
life " ·it h n ri ch bt·own fnr-like epidprmi ~. 
which in the former hides re<ldish brow n 
I'eYohi ng lineR. A ~maller spe(·ic~. 
(Jondtr(utdula bassi , has o far been 
r econled only fr om Bass Straits. :lwdro
sas:s ia J)((rkiw-;oniana , a Yery distinct : hell , 
abou t a11 inch and. n half l oug, is 
l'CC'OJ'de<l 011 ly from New Routh \VnleR, 
and a \'CJ':Y Rmnll, lm t c·losely sculpt urc<l, 
Roui he rn A n ~tral i an specie~. Cymati r llu 
rrrrllrosa, be longs i o a group of several 
Rpec i e~. nu·ying in scnlptul'e, length, nnd 
breadt h . 

JH; E P -\Y.\TER rflUTOX~. 

L ike oth er dee p-water forms of shell R 
normally J'Ock-lidng. t he Triton s fou nd in 
depth: up to one hundred fathom. are 
mu ch thinner sh ells, and deYoid of 
defin i1 r <·o l ouring. 1~wo species f onnd off 
t h e Kew onth Yrnles coast are Pusitritoll 
retiollls mul C'ymatom_a kampylum . 

rl' HOPH'AL TRITOXS. 

Amongst impo1·tant northern forms nrc 
t h e r ed -mont h ecl closely sculpt ured 
Oymatium aquaJilr . a somewh at s imilal', 
hut Rmn Her, red brown shell, SetJfa, 
rtl,beru la , Cymatium chlorostoma, the 
h eavHy n o<ln1os;e Cymatium lotm·ium , the 
~qnat, broa d, r ed nn<l white bnndccl 
A poll on {Jyrineum, nnd. t he ._mall, whi t ish. 
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F'1·om left to 1'ight h1 the tozJ row ewe Disto1'sio j1·a11 resae, .4 trstrosassio 
por·kin souiaua, Gond1uctndula, bassi, and the "f;VaqJ slwll, Di8tm·sio anus. 
In the bottom 'J~ow are t he Oockaroo shell, A1Jollon JHtsillnm, Apollon 
,qydneum and Ratifusus mestaye?''i. Jn the midclle 1·ow ewe the side ?'irw 
of t he mouth of t he Oock(woo shell, 0y11'tatiella ver1·ucosctt wzcl Oynwto111a 

kct1npy ltw~. 

delicately Inarked Cockaroo shell, Apollon 
J)ttsillum. "'Yith the exception of the two 
last-named, all these are found t hrough 
out the South Pacific as well as Queens
land. ':Che Cockaroo shell is so called lrv 
Quernf-lland(•J·~ owing to the resemblance 
of i:::; mouth and canal, when held side
ways, to a cock's heacl. These, together 
with another tropica l T rit on, the long 
(·a nailed Cymntiu m sa rcostonw, are easily 
re<:ognized fo1·Jns. 

'YARP f; ITELL~. 

The '\Vm'l) Shells, of 'Yhich onJ:v <-1 few 
~pec-i eR m·p knowll, l1 ~n·e a wide distribu 
i iou t lH·onglt the Ind o~P ::.H·iti c, and are 
notewcn·tl1 y fm· i heir pC'tnl ia e distorted 

shape. The two species figured here, 
Disto1·sio j1·a1wesae and Distorsio a~1ts, 
are found in the South Pacific lf-lhnHh:; 
and Queensland, the former reaching as 
f:u· south as Sydney in harbour dredging~. 

F ROG SHELLS. 

The Frog Shells are large and heay~·. 
with granul ated surfaces which. togetlwr 
with t he squat shape of Rome anrl their 
sprawling, leg-like t u bereles, pro ha bly 
account for their name. The animals are 
active and crawl OYer co1·al reefs anrl 
rocks in tropical seas, and the commone~t 
species in the South Pacific and Qneens
land is B'urs(tt lmfo. This is cream 
coloured, stailwcl 'dth o1·ange brown; it 
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Occasiona11y one jincls a lrack of the sancl snai l 
sufficiently 1·emovea j1·om a nea1·by 1naze to 
pennit of JJhotog1·apl!y. The one here shown 
is ve1·y cleeply jwTotcecl in the soft sand. and 
the eruption at its encl marks the spot tchere 
t he snail has g011e below the surface. Ttco 
exam]Jles ot the cone-shapecl t;ariety of snail 
responsible tor this ty]Je ot track m·e 1·anged 

alongsicle it. 

g1·owx 1 o n bon t fonl'teen inches in length , 
and ha!-) n n m·<utgl~ J·e<l in t el'ior. 

1'wo shell s, tho ng h neHher T1·itons nor 
Sand Hn n il x, <He plate<l he1·e because 
t heh· p1·ope1· posit ion in dassification is 
stil l dou btfu l. 'rrhese m·e Obex brazied, 
tes tri <:te<l i 11 its d i stri b u t i on t o New 
Sout h ' Vales, <1 nd R atifustts ntesta,yeri, 
from southetn .Aw~halian to New Sou th 
'Vale: wate1·s. 

SA~D S~AILS . 

San<l ~~n aiL· :ne sometjmes known as 

) l oon ::-;ht>ll~. 'J'hcy •u ·e usually globular 
£1lld xmooth, t h ough often YCI'Y pl'e~tily 
an cl <l ixt i n cti H' l.Y marked. The anuual 
appem·s Yery hu·ge in (·omJH1t·ison with 
t lt e shell , whi<•h it often <:omplete1y co,·er s. 
~nnd "na il s bntTow in the sand and sandy 
mud o f fhli s w hrt·e they hunt fol' food, 
Jl<ll·1knht rly !'imall bint.h·e: .. Alongsi<~ e 
the typi<:n l forms <H e often found th~~u· 
co11<~t·-shape<l egg-gil·dles. <·O\·e1·ed wt1h 
S<llHl. 'r hc eggs c-ue laj<J iu a Rtieky ma:s 
of jt>lly m oulded on>r the ~hell . and 
<.:0\'E'J'c<l ('<l<:lt xide wit h san<l. \\hen un<l er 
WH te J· 1 he o·j t·d Je is SOft and holds togethe1·, 
h n i wlw n bem.;t a~h ot·e H be<·om es brittle 
<l lHl soon br en k s. 'Vlw n the eggx cll'e 
n '<Hly to hat<'l1, ihe .·nud fa lls off and the 
t>ggs n J't> ex p osed . 

'rh e m n j m· ity o f t h e Sand nail s of th e 
~ouih P<teiti<' J:..:lnndR and Qneeu~lcm 1l 

Tlle eggs 1·ings o1· nicli ot the sand snaili> are 
conszJknous on the ticl(tl flats in nLid-summer. 
At least th1·ee va?·iet,i es can be ?'ecognizecl, but 
it is d ijfiot~lt to associate them w ith the ~mails 
1·espo11sible /O?' thei1· building. He1·e a1·e shown 
t 'WO live shells of the la1·ge clepressed snail of 
tlle tidal fiats 'Whicll is beli eved to m,anutacture 
the big coarser nidus sllo1vn . Note the 
O]Jerculu,m, o1· lid closing the opening of lll e 

shell of tl!e ?(J)tm·n ecl snail in the picture. 
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are st1·ikiu~ly m<uked with spots or wayy 
I i nrs. 'I.' he larg<'st g1·o,vs only a little over 
two incll es in height, but theil· s wollen 
:3 lt<lpe makes them appear bigger. Some 
of the best known fm·m are often found 
" ·i th the opeJ·culnm in th em. rrhi s nuies 
f l'Olll a ho1·ny bro,yn one io a slwlly, solid 
type. rrhe hu·ger Hnn<l Snail s nre 
Poli11h:cs sordiclus. a 1·ed-h1'0\\'tt ~hell 
fonud all l'<HHHl Austrn lin , Polinices z>yri 
forllliS; and a pure white Queensland an<l 
South P <tcific shell, 110ted for Hs deep 
b1·own horny operculum fitting tightly 
htto the month, aud 1·e.·embling a pale 
yellow form, nw lloswn. Other commou 
hnge fonn s are an orange one, au1·antium 
from .Kew C<1ledoui n; the brown Polinices 
uwura} with a deep chocolate coloured 
inner lip, and t he poUslwd single-banded 
.llamillnl"ia 11ow isicuw) both horn the 
Sonth Padtic I.·l and~ . Also well known 
are the t\\-o-toned flatten ed J>oliniccs 
bicolor} and the extr n fl.a t tened PoU nice.<> 
ince·i} which is fou ud, l ike PoHnices 
couicus} allronnd Australia. Besides these, 
SuNca rite77u.'j and Xatica linfatu.s are 

'l'll e ltvo tozJ Snnd ;.~twils arc Jlilc11niUa. 
M·Vru: a:n ii N u,t'ie;a v iofcwca; the t ~ro l o1.cer 
(J J/(•.<; J PoliJii.c·e.-s 'int· c i. n11d J>of·inices mctii1'C£ . 

Sand S nai18. T lte th1·ee top one8 are Polini(·c.s 
1J:IJ1'ifonllis) Poliuice.s uicolor oncl Xatica ritrlftt8. 
1 n the middle rote are Poli11ices con ic·ufi aufl 
N atica linenta. 'Phe three lowrr· fi,gun~s r ep1·e."enf 
.Jfumillm·ia 'lJO'tc isiaJW } Polinic·es onla co gfo8.<>o , 

oncl Polinic·e8 .·o·rdiclur.;. 

found in ihe South P adtle I slands as well 
as in northern Aushali<l. 

Among smallet fol'ms, about an inch in 
height, there :ne many Rpecies closely 
1·esembling one anothe1· but which on 
closer examination are found to have 
snffident differences to make them 
distinct. Spots and lines predominate jn 
these shells, and most of them have a solid 
~helly operculum. .:.Y aticct zebra. ,yj th zig
zag markings on a c1·eamy ground, and 
NnUca col l-ie'i} a small elongated shell with 
a few b1·oad longitudinal bands, are both 
found iu northern Australian waters. 
F 1·om Queensland and t he South Pacific 
gene1·ally come the tan spotted, violet
lipped N atica dolacect, the brown spotted 
Na,ticcwi~t.s o·nca, Na.t1cn seychellum} 
Cl'eamy yellow with intenupted brownish 
encircling bands and Naticarilts alapa
pilionis, whose four 1·ows of purplish
btown bauds, intenupted with white, are 
separated by light ln·own bands. A beauti
fully marked South Pacific shell, 
~r otocochlis euzona. has several allied 
forms, the Sydney one, ·sotocochlis 
cotlt unwta.: being a smaller more delicat<' 
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Un·htc•t· o 1w is .J/((milfa 8i1Jliae. 'I'hese are 
cc~n"'r(•<l j n life with a pale gold epidermi~. 
h idin o· inte tTnpte<l brown reYoldng bands 
on th~ lll<l ill whorl. .\11 these Sand Rll<1il. 
belong to the fmuily .Xaticidae, to \\·h.i('h 
<l lso lwlongx n !'\mall .·ou tbe1·n .Australi an 
xhcl l, <leepl~· chaun~ll ed a~ove ea~h. wh?rl 

. ;uH1 abou t h alf nn tneh lu gh , Fngmatzcn 
- brddomci, l"hell .· of the genns FJctosi~lllln, 
. ' t ·ept·('~c" ntecl in t hi:'~ artic·le b?· FJr.toswu~n 
< \ .-;o llall:o;, a fla t wlute sh ell flom 1-'0Hthem 

~ · ) ~\ mdl'nlin. and Per~·isinwn dfnqfldcii, a 
-- pu r·e wh i 1 p Hht'll wd:h r evolnng, clo!-;cly 

e~t·t·<tll g<'(l , f1 n 1 r i clges. 
X<•;u· ih i!'\ Cmn lly is placed a Yery small 

" OlH.\ L <l nwll:ni iclae, p ossessing, as fat a.· i:-~ 

In t11r) IOJJ ro1r lfJ'f' f><'JTisinum clingeldci i .. 
J/ arselliow;i.s in no111 i Jl({f /t.·) and Frigin
atica beddom r i. 1'he middle row figttres 
1·epresent X of O(·a<·lz li.c; euzona) T atica 
seyehellw11) witll its operrulum abot:e) and 
E(·tosi1111111 zonolis. in th e hottom ?'Otc 
{fl'f Xrrticuri 11s olnpa piliou i.·) X atic:ari 118 

ou(·u) aud Yatica Z('bra )· ((bore th e lost 
fll'o i8 Xatir·a collicr i. 

shell. rl' lw Lu·ge <· t·eam l'olinices aula
coglos:·w is one of the <·ommolleRt sonthen1 
Am;;trnl ian Rand Rnail s. It iR f1·equently 
Reen plonghing i tR wc-1y through the sand 
o1· mucl fta1 s J'OnrHl R~-rdney , uRing its la rge 
foot n~ <1 lo<'omotin' m·gan. 'Yith thi. 
al~o i1 c·nn hnnow in1 o the wet s ancl fm· 
small hin1 l ve~, ancl nem·by may be .e~n 
it~ snn<ly e~g-~d t·<ll e. ~\ ttn<'k left in the 
da111p snnd ~hows the area oYel' \\'hieh it 
h <l ~ tn-1 \'Ct'~e<l. 

Th r r(' i~ <tlso n serirs of Rand Snails 
<lis1ingnixlw<l by 1hPir non-glohnlnr 
Rh<lJW, 1iny spin), lnrge mn in whorl , wi<lc 
open monilt, }llHl deep brown colonred 
hmel' lip :ln<l nml>iliC'ns, rontrasting 
fo;trongly wit 11 1 he nlmo~t ,,·hite shell. 
1' ll CR<l HI'<' nor'illet·n An~dT<llian <-1 nd Son tlt 
P<t<'itic T~buHl ~hell R, a nd <.ll'e rPprPsente<l 
jn ihi ~ al'1 id e hy t lH? fignte of Jf amiflo 
..-..r~ l){ff. A HotnPwhn1 s imi1m· sltap('(l hnt 
11 r:l\· i <'I' slr<• ll , .1/ run i 11 rt m rl 011 OC'lt il a, is 
fotltHl in 1lrP Ro l omon~. a tHl a snwllc•t• 

now kno\\·n, only ;l few . pedes. TlH'Y 
m oHi ly <·onw fnnn deep we:ttrr ancl many 
are k~lOWn from the RhelJ Only. rrhry <li'C 

sa id 1o mnke n nest in au a~ridinn in 
whic·h tlw,· Jay their eggR. coYerin g them 
with a lid·, w l; i<'h ftics 'o1)en when thr fr·y 
al'e t ·e;Hl~' to rmer~e: whetl1er t his npplirH 
to thos<) founcl i n ~\ n . tralian ,,-a iel's is n ot 
Yet kno\\'n. . \. Yerv ~mall. delic'c.l te. "·hi If 
~h ell belo ngin g to' th is family o('Cllt'.' in 
s011 ther·n ~\n ~t t•nli n. and i ~ cnllrd 
JfarM)JiiOjJsis iJIIIOminoflfs. In this r~1mily 
ha:-; <l l so h<.)en phtcrd a cl eep·watel' spC'eil'H, 
11/ysti('OJidl(( trilso11i, frmn sonthern .\ nH· 
hali<l <lll<l 'K<'w Ronth 'Y<tles. Thi s i:-; 110! 

:t commo n s hc>ll, as it is obtained only by 
dl'e<lgill~. rPh c nnimal, which ha s SOllH'· 

wha I JH·' <·nlhu· tel-is(•llnted m;uldngs on it s 
h:1ck, is soft ancl ronnderl mHl ent i rel~· 
encl oses n t h in swollen nntacoicl shell. At 
fit'st gl<tn<·e it shows no r esemblan ce to an 
m·clinnr:r ~hrll c-1nimnl and onl;r- by rntting 
a 1 ong i he' h<l<'k i s tlw shell exp osr<l. This 
sp<'d es w;t :-; fol' l"Olll<' tlmr plarecl in 1he 
genw-; eal<)d ou if' I! a. whieh nanw. howr,·rr. 
belong-s to '' ~mnll gh1. ~y shell fom11l 
li,· ing- p<tt·n:-;iti<·nlly on <1 mnnti~ ~h t•i mp in 
QnC'Ptu··lnncl <llHl XC'w f'alrcloni <l. 'l'lH'J'(' i~ 
ft·('nn ent ly foun<l on th<:' (heat BmTi<''' 
Rr<>l'. Qlwrn:lmul , n spe<' ie~. L ,runf'llariu 
fOIIf](lll(f. f t ix kllO\\'Il mostly by the lrlt'gP, 
\nnty. bl <tC'k nnimul, wiilt i ls ;:mi<lt·ior <'nd 
hifi<l nn<l foot wn·t ·o w. 'I'h <' s lwll i ~ Rldlting 
whii<' with ;t ht·mnt m:ngin. i ~ lllll<'h 
~mnllrt· i ll ;nl tlw <1lli m nl. a;Hl iR t>nlit·Ph 
in1rt:nnl. lyi11g u ndPt' 1h<) <lol':-;fll skin . Tt 
is !·qW<'i<'s Sll<'h :1}1. this t h;ll ~how tht> ~l'<'ll t 
cli n• t'!·dty l'~isling: in tltp llltlll;.,·ou~ 
f;lllli l i<•s of (hp lllollll ~(·:tll phyllllll . 
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Reviews 
1'rn; C .\ LL, Of!' TH1;; KO.\L.\. By Ambl'ose 

Pt·nH. (R.ol>el·tso11 m Hl Mnllens. ~Iel
b011J·ne, 1937) . Pp. 1~0 , wHh 22 
ilhrstl-;:~tions. PJ·i t <.': (5~. 

KOAL.~: THE STOI<Y OF 'l' ITJ'j NNl'I\' E B EAR. 

By Chm·les Bal'L·ett, C.1I.Z.S. 
(Hol>el·tf.>on e:lucl :\Inllens, )[elbonrne, 
1937. ) 8Yo. pp. :31, with 17 il1nsn·a
tionf.\ . P1·i ce : ~~. 

Ko ~-\ wsh<llirm anjmal , not e \'en t he 
pla.typns, is bette1· known at home an<l 
abt'O<Hl t llcln the Koala, ot· Nath'e Bem·, 
as it i~ geue1·ally c·alle(1. I ts quaint 
appe<.nance, comical exp1·ession , aml 
engaging wnys eombine to make an 
ii-resistjble appeal, and it i~ luncl to 
believe t hat anyone wonl<l willing harm, 
much 1ek!'i kill . one of t hese hm·mless l ittle 
f!nimclls. 

Of the two books mH.leJ· 1·evie"·, }fr. 
l)1·att's ,·olmue is comJn·ehcn~o.;i ve in scope, 
containing ehapteJ·s on the clnssificatio11 
and rel<ltionships of the animal, som e 
featm·es of its anatomy, a n<l its probable 
genesis; Lnt its special featm·e is the 
t:>lHleavOln' to nude1·sta1J(l its ways ancl 
needs, so t hat an in telligeHt scheme may 
be <le,·ised fm· its p1·esel·\·ation. For, sacl 
to J·elate, t hi 8 little Austnll ian is fightin g 
a losing ba ttle. The s p1·ea<l of !-lettlemeut, 
lmsh fi1·e~, the 1·a vages of d1sease, nnrl of 
1he fox. " ·ilcl <log, ~ncl <l ingo , have g1·eatly 
l'edu cecl its nnml>e l's, and the a n thOJ· can 
~ee no hope fo1· its ~aln1tion except t h e 
pt·ovi.sion of adequate 1·el->e1·ves as koala 
stock f<um s, where a fully m a ttu·ed 
supply of s uitable food t1·ees i s Cl\'ailable. 
:.'llt·. P1·a t t has given n1n ch stucly to t he 
ptoblem of 11ut l'ition in t he koala, and 
khows thai it is not so s imple as it 
appea t·s . One fact thnt eme1·ges i s that 
t he yonug and <t<lventit ions foliage, even 
of app1·op1·iate food tr<'e~, ID<-1 Y be in
jm·ions hec·au1-;e of the p 1·esenee in t he 
lean'f.> of a <·ya11ogenetic glneos;ide, which 
hy 111P nc·iiotl ol' nn enzyme i s <l eC'omposecl, 
settiug fl'P<' pl'n ssiC' add. Jf tbe IJem·s 
l1a \'(' ac·c·c·~s i o <I ~u ffi<'i<'l l t munbe1· a11<l 
VttJ·i(l ty ol' <' t H·nlypl ~ 11H'.Y a1·<' ;Jl> le to sele(·t 
ilw l'il-{lll k i nd or rood , hut when i h eh· 
c· hoic·<' is Jirni1Pd and hutlO'Pl' (hivps, the :-. 

nnfm·tunate l>P;.n fHll~ hack on foo(l which 
because of age of the hee~, ot becanl'ie of 
J)Ctuli<nitic · of climaie, ~oil m· ~eason , il-' 
defi11i te1y toxk. l\11·. P1·a tt also couside1·. 
i'hai ci ueol , one of i he con!'ltitnents of 
enealyptns oiL i~ clange1·ou~ to the health 
of t h e koe:tla , l'eclncing Hl'terial prt:>ssm·e 
and l>ocly temper::t t nre. mul cansin~ 
Jnn ~cnhu ,,·eakne1-;s; an<l <l <'ath h om 
1·e~pi 1·H tory failure. 

'l ,he koala is the Yictim of o,·eJ·-speciHli
zation. It i~ adapted to live uml<'l' ceriaiu 
conditions, but these c·oll(li t iom; no lo11get· 
rnaint::tin in m::tny places where t he 
anim.als we1·e on('e a bn ncla ut. C'on
seqlH?ntly they have been forc<'<l 1 o 
JuigTate into a1·eas whe1·e th e eiJYil·onmeni 
is un sui t able for t he ('Ontinued exi~tc•ncc 
of n healthy t·ace of Xati,·e nem·s. 

Tt is doubtful wlwther tl1e ani hot·'s 
~:.nu·mi$e, b~H.;ecl on i ts Wfll'lU co,·eriug, that 
the km1la began its histo1·y in soHw 
Ant~ncti<: 1·egion will be endol'~ecl by 
eve1·yone. It appem·s m o1·e likely that it 
evo1 ,·eel in A ush-al ia from an<:estol'l'i whi<:h 
we1·e <Jnite unlike the liring nuinu1l. 

::.\11·. Ban·ett's little wol'l.: to :-;;ome extent 
('OYel·k i he ~a me g1·ouncl as :i\h. Pratt'~ 
hn·ger ,·ohnue, and a spet1a l feat nn~ i1-; 
the excellent se1·ies of photogt·aphs, whi<.:h 
take np a latge pm·t of t he book. l\h. 
Ba1·1·ett i s an aecomplished wl'i tP I' or 
nahn·e books, and this la test product of 
h is pen i s particuhuly chat·ming. He• 
tl·aces the beginning:s of om· kuowle<lge 
of the koala in the eal'ly yea I'H of la f-it 
eentn1·y, and cleYote:-; a <.:hapte1· to 
abOI·iginal Jegen<l s and myths eonce1·n ing 
the anim<ll , to which the Victorian blaeks 
gave the name Ktn·-bo-1·oo, 01· Koob-botT. 
an<.l "Which, C'l1l'iously enough , t hey a,·soci
ated in som e way with the f-iuppJy of 
watet· (in H st.-1te of uatn1·e the :X:tti,·c 
Beal' neYel· ch·inks). 

Boih aut ho1·s g ive a delightful account 
of Edwa.td, the baby bem· which has been 
adopted by l\hs. Oswin Robe1·ts. Let us 
hope t hat E<lwa1·<l's futln·e wHl be ns afe 
and p l en~aut as t he life h e is now 
PlljOyi.Hg. 

C. A. 
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\Yrm~ li OHli'.O~H: \Y .\~J)EHI~GS I~ ~E~TR~\L 
.\ rsTHA LI.\. By H. fl. Ctoll. ( Angu~ 
nncl HolH'l'1Ron. Lt<l., Syduey. J937.) 
8ro. pp. xir 158, with ;n illnstnt
t ions. Pt·iC'e U~. Hcl. 

The num het· of book~-; on '·The Cenhe·· 
or ''I nlnntl" wi ll f.;Oon be hu·ge enough to 
~tock a Rmall li h1·;n·y. aucl ~-;tin the1·e 
seems to he l'oom n nd n demand fm· more. 
The inp;l'e<lieu1r-; whi('h go to f01·m Cent 1·e 
pie m·e well kno\\'n: the gibhe1· plains, the 
dty I·h'e1· tOn J·Her-; w hi<·h sometimes beeome 
to1·1·entH, 1lw snndy <lesert '" he1·e "an 
empty bee1· bo1 tle nmon ni s 1 o a clumge of 
sceJJery'', t he lU HC'<lomwll Ran ges, t hat 
blessed \YOI·<l Ood ll <:Hlatta, which so 
inhigue<l the late H idet· I fagganl, t he 
unexpected Palm Ynllcy, t<H ttouble, t he 
virtues and Yices of t he tamel, m·e some 
of them, anrl there a1·e many othei·s, for 
this is truly an nmazing counh·y. And 
·omc intere!'lting a nd entel'ta in i ng human 
types may lJ~ encountered in the Cenhe. 
The hard-bitten InlmHlei·, pro~pecto1· or 

('<tiilem.an, the ula('kfell ow, hoth the wilcl 
type and th<• 1·at lH:'l' piti ful hut often 
amn~-;ing hnHgeJ·-on of the white man·~ 
town 01' Htatioll, fntni.·h Vlenty of 
mnte1·in l I'm· him who, like ou1· anthor. 
1H11-i an eye to ol>~et·ve and a fluent pen to 
cl e~eri be. 

::\h. ('J·ol l' f.; ,·olnme is a xplelHlid 
a<l<litioH to the gr owi ng p ile of books on 
f'eu1l·al .A n~t1·a l ia , f01· he h as mixed his 
ing1·ed ients w ith J·aJ·e skill , an<l t he whole 
is flavom·ed w it h a l'ich lHe1·m·y style a1Hl 
many ft ashe~ of hn illom·. It ·is safe to :-;ay 
that n o OH<' who eommen cef.i t h is book 
will lay it H ~ide bef01·e t he last pa~e h; 
J·eached, all(l that he will fin<l i t as 
abso1·bing ns the ln te~t tln·iller. \Yhethe1· 
t he 1·eade1· i ~-; nttt·aeted by ~cenic 

~plendom·, nai untl hi ~to1·y, the lonely but 
pitt m·esque l ife of the dwelle1· in the 
out back, Ol' the ways of the ~~ustralian 
ahol'iginnl, t hi book will make its appeal 
to him. 

C.A. 

Kcmgm·oos 1 n a,ct·ion. 
From Cl ro l l's " \ Vi< le 1Io1'izons.'' 
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Parasites and Parasitism 
By A RT H U R A. LI V IN GST ON E. 

A S t h <:> study Of pau1sitology COYel'S 

<1 n1st aucl varied field, it ·will be 
1·ec:og·uized t hat to <leal at length 

with nny specifie<l axenue would be 
l.H'J'OIH1 the bounds of this <:nticle. There
fore, i1 il:i intended that this a1·ticle will 
se n e to g ive on ly a b1·ief outline o:f t he 
·nbje<·t, and perhaps a slight insight into 

its intricacies. 

· · · n~b 

A pm·asite may be d efined as a c1·eature 
inhabiting a living animal f1·01n which i t 
J·eceives g1·atis not only a permanent 
home, bnt all the necessitieR of life. Such 
lowly fo1·mH m·e 1·eally the "pa:npe1·s" of 
:X ai m·e, l'ot· they have become, f01· t he 
m.osf p;-nt too iw.lolent to seek t heil· own 
food, HtHl 1·eJy upon the alie1·uative of 
xtenling fl·om ihe nw i·e incln ~t 1·ious . 

Auy l'orm of p<n·a~ ii ism iH <l<:>spise<l by 
mo~ l of 11 s lmi a <:el'i<l iJI <lmmmi of ('l'edit 

' . t l1a s hePtl g- iv<>tt io ihem l)y nn em tneu · 

wl'ite1·. Re staies : "\Vhy does t he 
nahu·alist think hm·dly of the parasite; 
~why does he speak of them as <l eg1·ade<l 
and despise t hem a~ t l1e most ignoble 
c:J·eattnes in ~a tu re? \Yhat mote c:an 
animals clo than eai, <h·ink and die 
tomo1·I·ow? If Ull(le1· t he fo. ·tel'ing care 
of a hig-het· animal it c:an eat better, 
chink mo1·e easily liYe mm·e me1·1·ily and 
<lie pel'lu1ps not till the day aftet·, why 
Bhould jt not clo so ? I s p a1·asitism aft e1· 
all not a clevet· 1·use?'' In eomddeJ·ing 
snch viewpoints one may be inclined to 

Sacculina carcini on abdomen of 
cnt.b . ks, body of pant.site. mb, 
r-oot-l ike 1J1·oce.sses of lJCt1·a.site) 
1chich are seen ea:tendi11,g tlwon,gh 
the body and 7 imbs of the host. 

Laug·s Compa1·ative Anatomy. 

a<lmit that pa1·asitism is ce1·tainly an 
ingenious method of sec1n·iug the benefits 
of life while evading i ts Yesponsibilities, 
but usually the paU1Rite js <:lH mrwelcome 
visitot and often a menace to t he well
being of its jnnocent hof:lt. ~[oreovet, as 
a 1·e ~u lt of its mo<le of life, the para~i te 
often snffe1·s the lo:-;s of m·gans and finally 
as~umes a state of total degradation. As 
nn instance of this t he p<u·asite Sacculi'/l(£ 
may be exemplified. Thi s fonn otiginate<l 
fl-om t he same stock a~ t he <:n1bs, 1wawns, 
ctayfisltes, ba1·nacles, etc., and had the 
8cune oppo1·tunities to e\'Olve, but evi· 
c1ently it thecl in the inex01·able shuggle 
fo1· existence, and as an ensy way ont 
g1·adnally assumed a pan1sitic ea1·eer. 
Suc·h a cotu·se has 1·efmlted in its almost 
~i.t·utttn·eless body and its low status as 
tom]nu·ed to its ha1·d wo1·king and highly 
oi·g .. mized ancestm·s. P ecnliatly enough, 
Srtcculina lives on t he underside of the 
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abdomen of a 1·elative, the c1·ab. whe1·e 
it takes gTeat toll upon the juice~ of H~ 
host, leadng the dctim weak and 
emaci a te<l. 

All pa1·asite~ cannot be plil ced h1 one 
categm·y, fot the1·e at·e Rome that pedwps 
do a little fo1· themselves as well as 
benefiting their host to some extent. 
Othe1·s simply take their food ancl give 
nothing in l'ehu·n , ~ave deshuetion to t he 
organs and tissues of the host. The 
J·emainclel' are so abject and beggady 
that they have managed to do away with 
e\'en a month and digestiYe Ol'gHnH, and 
merely abs01·b their stolen food in a 
digested state by a ptocess kno-v,·n as 
osmosis. 

The visitation of a pm·asite may be 
eithel' permanent 01· periodic. In per
manent pa1·asitism the parasite 1·emains 
with one host fo1· the enthe period of Hs 
existence, whereas pe1·ioclic parasitiRm 
embraces only a pottion of the life cycle 
of a parasite wit hin a ce1·tain host. 

Oel'tain parasites lh·e only upon the 
external sm·face of theh· host, through 
which they extl·act their food. Apart f1·om 
well-kno-wn f01·ms, the1·e a1·e t he leaf
shaped ftat-wo1·mR ( T emnocephalids) 
which lead an ectornn·asitic existence on 
the carapace, gills, and limbs of the 
common fl-eshwate1· c1·ayfish (Jlstaco1Jsis 
se~n·atus). This host, and attached para
sites, can almost inval'iably be foun<l in 
many mountain ~treams ''"Hhin the State. 
Other pal'asites have, eluting tlle ages, 
abanflonecl the seemingly p1·ecm·ious 
ectopatasitic (outside) mode of living 
fo t· a Rafer and bette1· existence within 
the bodies of ce1·tain hosts. Sn<'h f01·ms 
a1·e usually refen·ed to as enfloparasites. 
Among such are included the sheep li ve1· 
fluke and the like, tapeworms, hook
woi·ms, sleeph1g sickness and 1nalaria l 
fever parasites, and othets. 

Endopa1·asites a1·e divided into two 
groups: intracellular (living within 
certain cells of the body) and extra
cellular (HYing outside the cells of the 
body). Plos11tod'iwnJ the malarial feyer 
pa1·asite, belongs to the forme1· group, 
while tapewol'ms and the like may be 
cited aR representatives of the latter. 

ORGA:.:\S OF AT'l'At'l T l\rF;.:\ ' 1', LOCOMOTIOX .\:'\!) 

GENERAL RTRTTC 'l' TTRB OF SOl\H~ AOU VI' 

P ARASITES. 

The shuctm·e of p:n~sites vm·ies as 
much as that of some non-pa1·aRltic 
c1·eatures, though the 01·g~us of the pal'a
site may not bt> so complex. The law 
of adaptation to environment applies to 
the pa1·a.slte as ,,·ell as it does to any 
othe1· animal, and the adaptation of a 
tn1e parasite n1ust have l>een a very slow 
an<l gradual process. Even the step from 
an ectopa1·asit ic existence to an endo
pm·asitic one is a very important phase. 
Since certain pa1·asites have ('Ome to 
dwell in parts of t he body of man they 
haYe evolved for t hemsehes ~ 1·easonably 
safe and secure anch01·~ge. In Ta,en/ia 
soliltl/YJ1,) the common tapewo1·m of mau, 
a hold upon the alimentary canal is 
obtained by the aiel of a ring of chitinous 
hooks situated at the anterior end of the 
segmented bocly. In add ition , the species 
is provided with four sucke1·s, also pJaceo 
~nte1·iol'ly, but below the hooks. These 
<llso serve as mean~ of attachment. In 
:;;ingle-cellecl parasites such highly 
specialized organs are wanting, but the 
envil·onment of such parasites may not 
call for their need. Locomotor organs 
sueh as cilia, 01· hail--like outgrowth hom 
the t iny body, which can be usecl paddle
like, may be ])l·esen t and function to keep 
the pa1·asite in any desired posit ion. 

In Trypanosome" ga mb,iense) the para
site responsible fot sleeping sickness in 
1nan, an undulating men1b1·ane ~long <111 

elongated body, togethe1· with a whip-like 
flagellum, serves to p1·opel the organism 
tluongh the blood and finally the fluid of 
the spinal column to the brain of the 
host. 

CO:vr ~IEXS.\LISM . 

V\'hen dealjng with phases of 
pa1·asitism it is essential to discuss 
bl'iefty the cnt·ious phenomenon termed 
tommensa.lism. B1·o<Hll y Hpeaking, the 
appellation is given to the practice of 
two animals, no mattet· how tlil'ferent and 
distantly 1·elated, lhing tog·ether for their 
mutual benefit. In Rome C<-lSeR food is 
Rhat·ed f1·om a "common i<-1blc'', while 
in oiheTs 1n·otedion mny l>P gi\"en by one 
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in r ei m·n fo1· food f1·om the other. The 
<lsl"<H.:iation is one in whieh many curious 
t.q)t' s of <lllilllals cll·e brought to li\"e 
toge1her. In some i nl-i1aHtes the reasons 
Jo1· the mcttesiJ ip m·<' rail"ly eYi<1ent. but 
iu ot hen; it is often n•1·y difficult to 
tlct<1 1"11lilH1 whith Of the pnil· lH de1·i\-ing 
the Ut'nefit, i f not both. and jn ' t what 
1he lJcnefi1x m·c. 

_ \ well·kno \\"11 H ssodai ion is seen in the 
iutt>r· t id<l L " ·a t e1·s of Qneeu ~land 's c01·a l 
reef~ whe1·<> t he g innt ~:>ea. anemone 
Diseoson1rt) whkh is o f ten oYet twelve 
iuchex in diamete1·, has for l>eq_.>etnal 
a~soci<lie:s the t iuy, bui gcnHlily colou red 
.lmpll ijJrioll 11:-;hes. These fi~hes with 
theil· b1·ight <:olotn·s ~eem to ltn·e to the 
wa ring stinging tent nde::-; ee1·taiu mal'iue 
neatm·es thnt would othenYi~e fail to be 
attracted by the <hab greeu colou1·ing of 
the auemoue. ln this \nly the anemone i 
a::; ·m·ed a snfli<.:ient food ~upply. In 1·etu1·n 
the tiny tixhe. · ha,·e the p1·otectiou of 
the ~tinging teninde~ and the ~c1·ap · of 
food they may .·ecu1·e when they 1nake 
pei·iodlt <l<n1s into the tmemone·s C<l\·et·u
like :->iomneh. 'l' hese 1i:-:;hex <:ne ue,·e1· 
wi I ling to ,·ent m·e fm· ho"In the ce:uessing 
taH~ of the waving 1enta<.:les. \Yith i n the 
\\Titel''s expe1· i<'nee theit· lightning-like 
dashes J·:uely i a ke t hem a way m01·e than 
a Jew iu<'he::-; , antl whell fon:ibly remoYe<l 
<1IH1 placed in a uenl'l>J pool they lJeeome 
lost and ~"·im about in a mo ·t bewildet·ed 
fashion. l)late<l within a few feet of the 
anemone agn in, they wil l <l<:u·t with g1·eat 
l"<ll)i<lity into its prote<.:tiYe folds. ~\... 

tm·ions faet about the assoeiation is that 
the little fishes m·e immune to the d eadly 
~ti ngi ng 1 ent a<:les o f the anemone, and 
can c1·u ise at wi 1l amoHg t hem without 
~o:howing t h e lea:-:;t <liseomfort. 

.\ ltliough a <.:ommensa 1 and a parasite 
may he ro un d to be ximihn when theil· 
habi t::-; at·c eompa J·N1, we eau d ifte1·entiate 
t l te fonne1· ft·om i he latim· inasmuch Hl-i 
it d<wx nof ftjPd upon 1 he i issuel::> 01· ftuid 
of any <tni m <tl i n iltc ~nme W<lY <:1S the 
pat·<txii<>. 

DIS'l' IUIH .TIO:\" OF P.\ll.\_S ITBS . 

~rhe mod e or life of pan.lsites tletetmineF; 
the situations in which they m·e found. 
T hey n 1·e :-:mallet· aud weake1· than theh 
hosts. and <He, the1·efo1·e. obliged to hide 
and a<lup1 ee1·tain struettu·e~ to obtain 
:-;nth a hold a· to defy (1 islo<lgrneut unde1· 
nonna l co1Hlitions. 8ome ptu·asite~ li\·e 
npon, o1· within, thei1· 1·espectiYe ho. ts. 
but do not de. ·troy 1 hem, while othe1·s 
mnke ~uch <hastit in toads that <.leat h to 
the ho~ts is inevitable. P m·haps no be1t01· 
example i han the aetivities of certain 
Cymot ltoi<l fish P<H"<l~i tes could be chosen 
i o illustrate the l <1tte1· type. ThelSc 
segmented, beetle-like c1·u.·taceans infe~t 
t he wate1·s of ~ouihern L\u~tJ-alia. <HHl. 

hunting i 11 pneks as they do. h<we em·ued 
for themsehes the 1·eputation of l.>ei ug 
"the wolf packs of the ~ea··. 4\. h01·<le of 
them has been known to attack a huge 
adnlt s hm·k, beginning in the month. and 
eat ing 1hei t· wc-1y 1· ight tlnough the body, 
Jen Ying tlw ho~1 l ittle mote than a 
eylinth·i<.:al " slle1l" flo:-1ting on the s-m·facc 
wnten;. 

The <l isii·il>ntion of p<na~itel-5 is wide, 
and ne;nly e,·e1·y rel"tel>ntte animal. 
i n d n <li ng man , h<nbom·~ at some time 
01· anothe1·, my1·ia<l:-> of these Uliwantetl 
vh:d t01·s. 11'J·e<tnent1y we find that the d is· 
hi but ion of a gi ren pal'asite is not met·ely 
eonfined i o <1 single o1·gan ot· even to a 
.·ingle Hnimal. F01· im.;tanee, 11(( f' Jiia 

eel! iJwcor·cJp;) a tapewo1·m, when in the 
eney ·te<l stage is foniHl in the lirer m· 
othe1· 01·ga11s of man <:ln<l Jo,,-er animal~. 
but when fully matm·ed it is fouJl(l in 
the alimen1m·y canal of the dog. 

The ehnnees of a pe:u·a~ite completing 
its <le\'elopment f1·om the embryo to the 
n<lnlt ~tage <He YeJ·y 1·emote. The 1·eason 
fo1· t h h; is that the1·e a1·e so many 
obstatles p l aeed in the path of natm·al 
development, snch as difficulty i n obtain · 
ing a n intenned iate host, unfa\'out·able 
tl imat ic tO JHliOom~. unsuitable endron· 
men t , t ha1 t he UlHle,·elope<l pa1·asite may 
pel"ixh. lloweve1·, the Yast numbe1· of 
young or eggs libe1·ated horn an ad ult 
p<ln'tsi1e hu·gely tompen~ates fo1· the huge 
mol'inliiy in the "b1·oo<l". 
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G1·eatly enl(w,qe£lmoclel of ll cacl of tape-
1co1·m (Taenia), showin g hooks ancl 

suckers. 

Althongh a parasite may be in au 
lmde,·eloped conclition, it does not neees
sai·ily folio\\· that i t has not re<t('hed a 
stage where it enn set up iiTita1 ion 01· 

disease. 

To illnshate t he ra \'ages of a, parasite 
in the undeveloped condition, Ta<>JiJo, 
echinococc'l.tS may again be referred to. 
Thi~ parasite, as ah·eacly stated. lives as 
an adult ta!pewol'm in the a limen ta1·y 
canal of t he clog, but the bladcler-w01·m 
stage is a phase in its life hi stol'y whi ch i s 
l'eRponxible f01· a disease in the intel·
mediate host (man 01· lo,,·e1· nnimal~) 
known as hydaticls. 

Bnt01noebc~t col-i is a sin gle-celled para
site found in the upper pa1·t~ of the la1·ge 

intestine of man. Here H feeds upon the 
1Jacte1·ia infesting the J'egiOn as \Ve1l U~ 
food taken hv the host. This sca,·enger 
appem·s to be pel'fectly hm·mless, c.;iHl 
sometimes may 1wove even beneficial in 
checking the :in1·oads of haJ·mful bacteria. 
Being n single-celled parasite, the sttnc
itn·e of th:is creature i~ very simple aml 
its size mic1·oseopic. Like all single
celled animals, it is made up of a nncleu~ 
(ot· "heal't", so to ~peak ) s utTomHled l>y 
n masR of jelly-like 1n·otoplasm. It feeds 
by the simpl e p1·oeess of abso1·bing foo<l 
i!n·ough the genera l body l·nu·faee. 

EFlt' f<j C'J'~ OF P:~R.\SI'J'IC 1:\'FEC'l'ION. 

E,1·om t he f01·eo·oino· it wjll be seen that 
b 0 

t he infhwnre of pm·asites upon their 

Oon!JzJle,te tazJe'WO'I'1n as seen 'lchen 
1·emo'lied f?·om host. N otc the 
oompet1'C~ttive smallness of the 
head ( oaz)) dezJencUng from the 

long thread-Ukc n eck. 

Afte1· Len tkad :. 
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hmds. ~o f<ll' as hen1th nntl genet·al '"elf<ne 
<n·e co11eet·ne<l, is of ('On ~id ei·a hle impol't
anee. The i njnrion~ effects of many p;na
~ite~ is by n o means <1 m ocl e1·n d isc0\·e1·y. 
for 1heit· (ll·a~tit a('tiviti e~ have oeen 
kJIO\\· n s ince em·J iesi times. P ecu lim· 
Yiews J·eg<nd i ng them, howeYei· , hm·e 
alway:;;; h<'en he ld by many, c,·en by 
eminent m en, in ihe pa~t centn1·y. Such 
"·orker~ in xden cc hehl that inteRtinal 
worms H ided <lige~tion , :ulCl one in 
particnl:n stnte~ tha t s neh wo1·ms are 
"goo<l nHgel s mHl nnl'nilin g helpers of 
chihhen''. :\fodet·n s<· ienee ha s made a 
m<-ukc<.l :Hhance upon tllese erroneous 
ideas, mHl has d one 1nnch towards giving 
ns a fnlle1· and tn1e1· idea as to the stl·nc
tlne and habit:-; of pm·asites. 

From what i:-; lem·ned of t he life 
hi stories of pm·asite~ H must naturally 
occur to anyone t hRt if steps were taken 
to clo away with intei·rne<liate host s whe1·e 
po.-~ible, eet·1Rin diseases could be 
checke<l. Sn('ll a e01u·se wa~ attempted 
in the ta~e of nu1larial feve1· when t he 
bnil cl ing of 1\w P numn.-1 Canal wax iu 

In 1·ecogui1ion of thei t· \'Hl'ious sen·ice~ 
to t he A nst1·n 1 ia n :\1 nsenm. the Bom·<l of 
T1·nstees ha:-; been plea:-;ed to elect ~fe~srx. 
Hoy .Johnson. A .::.U.l.E. ( Anstt·. ), .J. 
)lan:ki and II. S. )[oi·t, B.E., as 
U ononny Col·t·e~polHlen t:-;. 

* * * * 
Hecenily we 1·eeeh·e<l fl·om .._-\mel'ica <1 

lette1· whi<'h ix more than usually iutei·est
iHg an<l gratifying. Th e COITesponclent jx 

)h. Fnmk Ril\·e1·-F ecti he1·, an Indian of 
1he Cn.)e 1·nee, who wl'iies f1·om Chicago: 

"B~teeme<l HiJ·: JJm·i ng a 1·ece11t leetm·e 
at Olle or 011 1' <'lllh!-; th~ wm·<l 'Anstntli.an 
) IHSf' lllll 1\lagazine' <·ame io n1e, nod H. 
\\"H!-; s1 a1Pcl ;t1 th a i 1inw ihat this little 

--------------------
JH"Of.!T(~!'~, <ltl<l met with sntces~. It haR 
also hPPil ndopted i11 <·et·tain p<ut~ of the 
11·opi<·s in clJ·det· 1o do away with t he 
~\nophelim• mo~qnito. i he intet·mediate 
ho~ 1 :111<1 ('Cl l'l'l("l' of 1 he malal'ial fe,·el· 
p<na ~ite, Plasmodium. _\ gain, if t he cou
<111 io 11s tH'<'<'~~at·y [m· <1 pnnu.dte to l)J·ee!l 
anclln<><ln<·e its kilHl e:ne Hltf'recl. o1· taken 
n"·a)·, xm·<·esx is nntm·ally met with. For 
inste:lll ('e, if the eg-gx of Fa-sc-iola ll efmfif'o, 
t l1 e xheep ftnke. be 1·exhie1e<l to dry 
gTomHl an<l not allowetl to entel' waie.t· 
m· (lmnp ~oil, they \\'ill eye;itncllly 
l>eeome n ~el e:-;:s HtHl the <1 i xeaxe (' \w<·ke<l. 
l hain ing lmHl o f ~nu·fate JWH<l:;.; and 
clHllll>n <:>sH not only ten<l ~ to (lo a W<1Y with 
t he moistm·e t·equit·etl fot the <le,-elopnwnt 
of ftnke eggs, but <c1lxo helps to en1tli<·ate 
the poncl s 11ail , wbith ix the untm·al intet·
mecl iate hoxi of the p~nnsite. 

l't·eyenti on ta ll be LH·onght abont only 
whe11 we are familia1· with 1 he 
peenJim·itie~ and life cy<.:les of parasites, 
but in nil like ma tte1·s p1·og1·e~R in ~o ldn~ 
t he enigmHs wllith eonftont ns 1o<lav 1x 

Ye1·y HlO\\' . ' 

mag:-1zi ne <:out a iued a wod<l of iuformn
tion t·egn t·<l iHg nnions llHtire peoples of 
A nst1·n l ia mHl s mTOmHling terl'itories. so 
l ha\'e become 1·athe1· intet e ·ted to know 
mm·<:> abon1 1 hi s little J>nblication. 

" 1 sha ll appreciate most highly if you 
xhall let nw know t he eost of this pnhli<-a-
1 ion pe1· yem· as a subscription. antl <l lso 
how mally issnes are published yeal'ly. 

" Perhaps you ean fa ,·on1· me with a 
sampl e eopy o1· two, pel'lwps of back 
nnmbet·s, which will g i\·e me an iclea as 
to the contents of thi~ widely spoken oE 
magazine. It is ne,·et· been my ple~unne 
io ha ve :-wen one of them .' ' 
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Insect Musicians 
By K E IT H C. McKEOW N 

P .\WJ' 1 I. 

TilE hnzziJH.t 01· lnunmi11o· of flies mo~-
" t- ' qnitoes, hee~. H1H1 "·asps i~ 

fHmilim·- l><>sRibly too familim·
io t"\'e1·yonC'. lt i~ gen<:>J·;.llly <lthibute<l 
pel'll.aps in sonw c·n:-;<:>H eonertJy-to t he 
1·api<l \' i hn1t io11 of i he wi ngs while the 
im:;eet is h1 flio·ht ot· horel'in<Y a lmoRt I"' M 

motion le~~ i 11 i h<l ail·. The blowflY, whiC'll 
])l'o<ln<'e~ the ~omHl of li', ,·iln·ate~ its wing~ 
H bout 111l'C(l hnn<lJ·e<l <1 ncl 1 hil·ty-fh·e time~ 
<1 r-;eeon<l, ancl ihe h(l<'. whic·h J;I·ocluee~ A. 
fom· h mHhed <111 <1 f<n·ty time~ pe1· se<"on <1. 
Tn many in~ed~. lHn,-e,·ei·, wh ile the beat
ing· of it.· wing-s may lun·e it~ effect. theH' 
wonl<l appe:n to be ~ome othe1· f<lC'tOI· con
tJ·ibni ing· to ilw ,·ol nme and pitC'h of the 
~onn<l, f01· it hn~ been lH'OYe<l by expe1·iment 
that the hnzzing i ~ Rt i11 11l'O<lneed in some 
iu~<:>ct~. although in a different ke-v eYen 

t . .... , 

when <:>Ye1·y J10l'i ion of i he wings has been 
1·emore<l. Tt ]!-; heliere<l that pal't, at ]east, 
o~ the HOlllHl is emme<l h:v fo1·cing t he ail· at 
lngh ]H'e~l'iltl·e t ln·ongh the haehere of the 
thm·ax. 'l'hc~e i I'H('here m·e the b1·eathing· 
t ubes wlli('h <'any t he air t hroughou t the 
hocly of i he im;eet. Hll<l wh ich ope1; npon the 
exte1-i01· h.v minnie opening~ o1· sph·acles. 
These spil·a('l e~ ;ue of1 en p;lwl·cled agah1st 
the enhy of <ln~-;t pm·tic·le~ h:v a paliRade of 
n ne hai1·r.:;, whil<:> in othe1· speeies t lw:v may 
be cm1t l'<H'tecl aiHl expancle<l at the will of 
the in~<:>et by meanx of folds of inte~:nnnent, 
thn~ contl·oll ing the ])aHsage of ail· tln·ougl1 
t he body. If ihe ~p i 1·<1rl<:>s ate clo~ed bv a 
coating of gnm 0 1· wax the ~onncl rea~<:>s. L In 
other i 11~ect~ the somHl may be ea n~ed 
aud conholle<l hv the c·o1thaction of the 
tbo1·<:1Cir musclr~.' w hi eh RE'h;; 11p dbrHtion 
in the ho<ly wa 11. 'l'he bn7J7Jino· of the . ~ 

common blowfly ( (Ja,ll itJho1·a spp.) appear~ 
to he of thi ~ type, an<l i ~ familiar to alL 
The cl eep hnm of t lw botfly of t he horr.:;e 
(Gastr1·ophilus equi) is a fu ll -toned hnm, 
so fliFd inet ive that i1 is J'e<·ognizecl at onee 
hy hot·R<'~ and i h1·ows them into a ~tate of 
i Cl'l'Ol'. 

It iH well k11own that the hnmmi11g of 
ihe eommon hi,·e hee (. l pis mellifrm) 
clif'l'et·s Hmonu· 1 he (liffet·ent ca~te~ whi<"h 

' fo1·m the l>ce <·ommnuity. That of the eh-one 
or· male is n <leep 1·e~onant hum. while in 
the q neen i h<•1·e iR a similar but mm·e 
~omlHl 11ecl hnm, 01· unrle1· ee1·tain c:il·cnm· 
stnnc<~'-' <1 <·ompai·ath-ely sln·ill note. An:y
one who hcls wo1·kecl among bees know~ i he 
n1 nge of' i on es in the w01·ke1·, nn·~rin~ 
;.H·em·<l ing to t lw mood of the insect. ~JHl 
incl ieati\'C' ol' C'Ontentment. ange1· 01·, in 
fad, the whol<' p;<1mnt of ii ~ emotion~. 

'l'hi~ \'HJ·iation in tone i~ especially tl'ne 
of the wn~J>H. Stand nn~een near a colmty 
of the familiar paper-ne. ·t -wasp (Polistrs 
rariabilis) nn<llixten to t he full-toned buzz 
of S<liisf;.lC'tion H~ the insedR are bnsy 
about their daily occupations, g<~thet·ing 
food, feecl i11g the hu·ne o1· conHtrncting 
aclclitional cells to the pape1·y honeycomiJ
Jike lllHI'is thnt <·onstitntes their nest. DiR
dose yo1u· })l'esence by mo\·ing suclclen ly. 
and immediately th e sound changes ii~ 
piteh a ncl bec·omcs shrill-almost san1g-e
ancl even t he inexperienced \Yi ll realize 
t hat H is fillecl w it h menace, and that the 
time h;.-u; c·ome to beat a ba~t:r 1·etreat. 'l'hc 
high -pit ('hC'<l wn 1·-~ong of the wHs ps if.\ 
unf01·gei 1 a bl<'. 

'l'he mud \\'nRp~. OI' maRon and potter 
wa~p~. <11'<:' peatefnl CI·eailn·e~. and ''"ill 
1·etnlia1e only when inte1·fe1·ed with or 
othcnY is<l p1·o,·okC'd. Tfhen busy a bont the 
('Onstt·netion of th<:> mnd celL of the nest. 
m· ph1~te1·ing the ma~s o,·e1· with a thick 
coating of clny, al'l it flie~ backw~nd~ all(l 
for"·arcls caJ·J·yiug i ts loacl of bnildillg 
mate1·inl , lt em its n fnll hum. \Yhen it 
alight R npon itf.i ne!-;t mHl eommences to 
monl <l itR hnll of day into the smooth wnl1H 
of the ('el l , i1x noiP ('hanp:eR into e1 sln·i11 
sing·i np: wh i c·h somewhat 1·esemhles the 
<le~pn il·ing· ~omHls t hai .isRn e f1·om a blow
fly eninng·l<•<l in n Rpi<lPt·':-:; "·eb; but in th~ 
wn~p ihiR is no IIOi<' or disil'e:::~. bnt on<' ol 
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'l'he giant C'hiasogn <,tt7ws of Chil f , 
oue of th e mo.·t remarl.·able .sound
]Jroduciug iJu?ert .s, t11 e males of 

?cllic·ll stridlllatr iu angf r or 
dr fioJJC·r . 'l'he 1/llf]f' t oot11 ecl ja1r8 
are found iu th e molfs alo11 e, 
tll <' ir mates b N t1'i11fJ quite .small 
nwncliVl<'s. I11 life the 1J eetle 
?Ju•asm·es Ol'f l' th1·ee ·inches in 

7 Cl/ gtl!. 
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sheer . contentment. 'Yllile the wasp i~ 
wol'l~m~, an<l p1·o<lucing this music, the 
wings m·e motionless. and no vibration i s 
Yisible, so that the ~ound is probably pl'O
dueed by mean~ othet than by thei1· 
vib1·ation. 

The buzz of the mosquito i~ too familim· 
to eve t·yone to 1·equire de. e1·iption, but it i~ 
necessm·y to 1·efer to it hm·e sin ce it is 
hn·gely <l love-song to the insect s t hem
selves, even t hough it may be only a sou1·ee 
of amH>yan <•e to n~. In the female the 
antenna> an~ eompa1·ath·eJy simple aud 
stud<le<l he1·e an<l the1·e wHh scat tered 
sho1·t hail·s or b1·i stJes, out in t he male they 
are ttuly complex .·1rnctures, being l:uge 
feathet·y plume.· of hai1·s. For many yea1·s 
thei1' purpose waH n mystery, and gave l'ise 
io many \\'i<leJy <liffel'ing hypotheses, but it 
ha s now been cond nsi ,·ely p1·oyed that the 
an1 ennro net as OJ·gans of hea1·ing in the 
m a le, f01· when a note c01·re.·ponding to 
that of the femal e i ~ sounded on a tunh1g 
fot·k, the hail's of the antennre are thrown 
into a l')ta1e of 1·apid ribrat ion. I t is to this 
note, and to th is note only, t hat t hey 
respond; by all other so nncls, in·espective 
of pit<"h, they m·e in no wny stimulated. 
1'he same rcm<u·ka ble <levelopment of the 
an1ennre occm·s in t hose nea1· allies of 
the mosquitoes, t he Ilnl'lequiu Flies or 
Chh·onomid s. 

1' he Death s-head Hawk ~f ot h of E ng· 
land anu Bm·ope produceFi a ve1·y l'emaJ·k
able squeaking sound, o,~el' whi ch there has 
been much conho,·eJ·sy, but i t is now 
be1ie,·e<l to be produce<l by forcing the ai1· 
t ln·ongh 1 he long tnbula1· mouth pa1·ts. The 
adult moth i~ a J·ol>l>er of bee hh'es. and the 
bees seem to 1·ecognize and fea1· the note of 
the Death's-head :\loth, o that it has pos
sibly Home \'alue to thr insect in p1·eventing 
attc1ck by 1 he bees. The lan·a o1· caterpillat· 
of t hi s moth makel'l a strange hissiuo- sountl 
when <lixtm·bed, but itR cause is unknown. 
ltl:> pm·pose :seeml:l to be that of frio·htenin<r . ~ ~ 

enennes. 
S'l' lU D t ' lu \'J'OflS . 

'Ve now come io those insects tbat 
JH'o<lnee ~o;omHhi by stl'idulation-the 
1·ubbing; of one part of the body 
again f-;1 Hnoth e1· which is specially 
adapted for its p::~rt by a fin e file-like area, 

upon whieh a simHar fol'lnation or a sharp 
l'idge i. · seraped. lt ma y l>e suqn·ising to 
many to learn that me-my specie:· of ants 
make souud s by stridul ation . and in a few 
instancel:l the noise is loud enough to be 
heard by the unaided human ear. These 
Rounds mHde by ants are }9roduce1l by 
app<na1 u ~::; similar to that just dest l'ih<'d. 

2\la uy of 1 he beetle~, especially the 
Longi<'orns (Cerambytidae), t he weed Is 
( Curcnliouidae) and the Sea rabari<la(), 
produce chirping or squeakin g sounds by 
Rimil:n means. In some gr on p!:i the 
Htl'idulating apparatus is confined to the 
male, in others to the female, or it may 
be present and developed to an rqnnl 
degree in both sexe~. Charles Darwin , in 
discu ssing th is question says: '·In the 
ease of the Heliopathes and Oryctes then' 
<'<lll hm·dly be a doubt that the mnle~ 

~hi<l nla1 e ill orde1· to can to o1· excite t he 
femal es ; but with most beetles the stridu
lation apparently sen·es both sexes as a 
mutual call. Beetles stl'idulate und e1· 
,·m·ions emotions, in t he same manner as 
bii·ds use their voices for many purpo:()s 
besides singing to t heir m~tes . The gren t 
Chiasognathus stridulates in anger or 
defiance; ma ny species d o the same from 
distress or fear, if held so that t hey 
cannot escape; by striking the hollow 
stems of trees in the Canary Isln nds, 
Messrs. vVoolaston and Crotch were able 
to di scover t he presence of beetles beloug
in g to 1he genns Acalles by their stridula
tion. IAH:; tly, the male of Ateu chus stridu
lates to encourage the female in her work 
and from distress when she is r emo,·e<L ., 

The little water bugs ( Oori.ra and 
Xoto11ectu) stridulate bY mea ns of a Yery 
fine file-m·ea . Their sh •·lll chirping can u'e 
hea I'd for a COnsiderable distanee. rrhe 
m a le "sings' ' w hile swimmino· dnrin rr the 

t I
. ~ t"> 

c·om· s up ceremonies, and he follow s the 
female a few inches to the rear chirping 
eoutim1 on ~-;ly th e whilr. 

l\Ir. TT. l\L TTale, Director of the Sonth 
Australian l\1nsenm. describes t he conrt
shiJ) nnd music of a water-boa tman 
( .'t 11iso1J8 hypfdon ) ns follows: 

"Th e courtship is most fa scinat ing: the 
mnle, s tl'idnln t ing rnpidlv t he while. 
poises below nnd a litn'e behi nd the 
female, nncl i11 thi s }>O!-'ition accompanies 
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'J'll e lrllistling .JI otlt ( H ecat esia. 
fenes trata ) which makes a shrill 

cllirpiuy trh c>n fi.IJiltlJ at clusk. 

he1· erer·y morenwnt. ... lie is not, h ow
ere!·. in any way fH ith ful to one consort, 
for if another fema le passes near-, and the 
first ha s not re~ponded, pos ition is taken 
below the 1H'\\·c·omer .... 

'·\Vhen A. h,IJJJerion is str idulating .. . 
the sound is often maintained for long 
periods~ in mid -wh1ie•· one excnnple con
t inued its song intermittently dnl'ing the 
whole of one day as is the case during 
breeding. Stricl n la tion <·ommences with a 
rapid scri e. · of squeaky note!"l not loud 
but coutinne<l for a m inuie or more; t he 
notes then hN·on1e sli ghtly louder and 
more meta lliC', and fi n ally merge into a 
!:>hrill and loud <'h irrnp which is not su s
tained, the so ng soon sinking to pia·nis
simo or ('rasing altogether. 'Vheu sitting 
neal' an aqn;ni nm containing stridulating 
rl1bisop.·, tlW effe<·t i R that Of a distant 
gl'ind~tmw a l w01·k , H nd t he ~onncl borne 
very fa in11y to the <'Hr." 

f n 1 hi H p la c<' i t mny lw well to m ention 
tlw r<>mat·ln t bl(• Ans t•·a l ian vVhistling 
lfoll1 ( 1/ (' r·a/r:sin Jcll£'8/rata, Sub-family 
Af.(a t·i :·il ilt<H'), <t henntifn1 liiil e rrea.tnre 
wi th tit(• 1'o1·<• wingH markt>cl with black 
and while•, <llld tiH• hind win p;H hlaek and 
.VPJIO \\'. J 11 lit<' rat a I<• t h<·•·<• i ~ a 1:-iton t, 
horu,r pmj(•c·l io11 11 pon I hl' f o J'<'WH •·cl Nlge 

of th C' f1·out wing. and a gla y area 
l>ehiu<l it which act~ as an amplifier; this, 
wh en t he moth first emerges. is thickly 
clothed with ·caleH like the rest of the 
wing. The caterpilhn feeds upon the 
Dodder (Go scuta). The adult moths 
usnally appear ahont sunset, flying ahont 
wi1h a ('nrion~ <'il·cling fli ght. and uttering 
th e it· peculiar whi ·tling note. It is uo't 
yet dcfinit elJ known how t he inse('t 
pt•ocluc·eH thh.; sonnd , bn t i t is ptobably by 
l'iOmP form of :-;t t·iflnlation. 

Attent iOJt mu si Jtow he paid to the tnw 
insect instrnmenh1lists, the long-hornefl 
grm;shoppe1·s ( 'retti~oniidae), the locust.·, 
or, a:-; 1 hey are popularl y called, "gras~
h oppr i ·~" a11d t he cri ckets. Here the 
music is produced hy shidulation, bu t 
among theRe insect: t he . pined legs may 
be rubbed a ga inst a horuy ridge on t he 
wing-cover s, mu<-11 in the manner of a bow 
drawn acros: the strings of a violin, or 
by means of a ridge upon one wing-cover 
rubbed upon a ft1e-like s tru eture on the 
other when the wings orerlap. the wing
CO Yei·!-; t hemseh ·e ading as t er.:;onators to 
amplify t he ~onnd. 

a 

Hi11d thiylt of a loc·ust. a, row. · of pegs, 
tlu·r'r of whiC'h arr 8hOtcll greatly cll larged. 

_\ fter ..-\. I>. Imms. 

The s tory is told of a somewhat deaf 
professor of science who was passing a 
clnu·ch in which the ('hoir was practising 
hymns. A friend , who was standing out
side li :;;t ening with rapt attention t o the 
mu!'\iC, g reet ed the professor. "I sn't i t 
beautiful'?" he rema1·ked. The professor, 
whose mind wa s probably tilled with t he 
ways of gn1 SHhoppet·s, paused, and, cup
ping hi~ ear with his hand, listened 
intent ly for some seconds, and t hen 
exclaimed, " ' Vonderf u1 ! \Vondetful ! You 
know. 1 hey make that mu si c by rubbi.ng 
ihPit· l t>g~ 1oge1het· !" 
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I n the common p lague locnst- or grass
hopper ( Calatal'ia) - and its allies, the 
sonnds m·e produced by t·ubbing the 
thighs, which are stn dded with a row of 
,.el'y fine peg-l ike teeth, against a ridge 
ou t he tegmina or win g-coYers. The wing
COYers are somewhat ra ised and are set in 
viln·ation by this scrapin g ~nd amplify 
the sou nds. In r-:;ome eases t here is a 
Rp0cial amplifying are<:1 or t)rmpa nnm. On 
a hot summer's day t hese insects may be 
sren sitting abou t ou t h e wm·m gr ou nd, 
tid rl liltg a \\·cly to their hearts' con tent. 
The sound produced is a !=;harp "Tzitz, 
tzi tz". 

Another locust, the Long-hea ded Locust, 
produces a rapid clicking or crackling 
sound when in fl ight, bu t t he method of 
sound-production in this in stance d oes 
not seem to have been investigated; i t is 
in all IH'obability dne to the friction of 
portions of the wings with t he wing
co,·ers, sinc·e the spinecl hind-l egs a re 
cmTied behind them when flying. 

Souncl-JJ?·oducing appan'tt·ns ot a Grassho1mer. 
Left : Lowe1· S'l(,?'face of left w ing-cov e1·, showing 
fi le. Right : Up1Je1· su'rtace of right wing-cove1·, 

showing sc1·ape1·. 
Nancy B. Adams, del. 

Among the lon g-horned grasshoppers 
and the crickets we find t h e most skilled 
exponen ts of instrumental musi c 111 

t his group . The long-h orned or tree
grasshop pel's ar e in ma ny cases al so very 
fine i llustrations of t he a r t of camouflage, 
bein g decked in concealing t ints of green 
and brown which ren der them a lmost 
indsible a mong t he f oliage in which t hey 
rest or are warningly coloured. Soun d s 
are produced by t he rubbing of a hard, 
cre~ted r idge upon one wing-coyer on n 
fine file-like structure upon th e ot h e1·. 
'J11H~re is ve1·y considel'ahle variet y i n t heir 
mn ~ie, 1·angin g fJ·om sharp cli r ki ng 

sounds, t ln·ou glt chi r ps and shrill pipings, 
to notes t hat are di:::;ti nctly bh·d-like. 

To t he long-h orned grnsr-;hoppers belongs 
t he Ameri can Katyd id, so well known 
from Ame r'i can story and ve1·se. 'rhe 
n otes of t h is insect h ave been \'Ocalized 
as "Katy-did ! J{nty-did-she-<lid ! Knty
did-n't", but what Katy actn allJ' did to 
can se t h e empltatic statements has yet to 
be discovered. Rome of these insect~ have 
passed in to t J1e realm of folk-lore in 
Tusca11y, wh er e on e of t h em is known as 
t he Cavalletta . vVhen a Oavallet ta cnterR 
a room where a chi ld is sl eeping, the 
mother catch es t be insect , t ies it by one 
leg with a lon g th read to t he bedpost, and 
chants certain Yerscs which hnYe been 
translated as follows: 

0 Katydid, as good as fair, 
Who brings good fortune everywhere ; 
Since now in to this house you've come, 
0 bring good fortune to my home. 
Un to me and everyone, 
But most of all unto my son! 
Bring it unto me, I pray! 
Do not take the least away. 
In life you were a lady, fu ll 
Of talent good and beautiful ; 
Let me pray, as this is true 
You'll give my child some talent, too; 
And when you fly from East to West 
May you in turn be truly blest, 
For though a n insect form you wear, 
You're still a spirit good and fair . 

Th~n, when t h e child is ol d enongh to 
understand , he n1ust repeat whencYel: he 
sees on e of these insects : 

I am but little, as you see, 
And yet I may a genius be! 
And if when grown I shall be great, 
And make a name in Church or State, 
I'll not forget that one fine day, 
As I in cradle sleeping lay, 
How a ll my wit, as mother bid, 
Was brought me by the Katydid. 

vVith t h e gras!-3h oppers we may inter· 
pret t hei l' mu sic as love songs, and theee 
is keen ri val ry a m on g t he males for the 
affections of t he female. In some of the 
t r ee-cri ckets ( Oecanthus), although the 
ma le is a n accompli~hecl musician, he does 
not tru s t to melody a l one to woo his 
bride, for at t he base of h is t h orax he 
has a cup-like rl ep ressi on fi lled with an 
a ttractiYe secr etion wit h w·hi<'h h e regales 
t he f ema le dnl'iup; coul'tin g. It is possible 
t hat the song o f t h e 1nn le info1·ms the 
female wher e :-;he ma y fi nrl a store of t he 
coYeted ro11 fe<'i ionE' t')', n11rl gn ides lwr to 
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it: hnt in nny <':ls<'. whethet· it i · the 
ru n l'it' thn l <tlluJ't's IH'J' o1· th e wedding 
l>renkfast. the e nd ilS the ~<-l mc>. 

T he 1J·np <T i<' keis ( (hyllidae) are 
<l lll ongst i h(• fi n rs1 of i h<' in sed mw·d cians. 
<lll<l tlH• s umme 1· p,·pnings m·r filled wit h 
ihPi J' :-:en'llctdt•s . 'l' he · m<t Les-. clT e ,·erv 
sen:-;itire to l'inlll',Y, n11d will redonbie 
tl1eir effort~ i11 song. I t Ju t s been fonn d 
expt>rinw ntnlJ:r ihnt <1 mal <> cl'i<'ket will 
sing frc>nzie<l l:r wh e11 stimnh1te <1 by the 
11oi e~ of <1 not her nw le (Ti c·ket bro;Hleast 

J typical loc1od or shm·t-llorned 
r;r(t..,.";l!Oppel') 8lwwiltfl th e JWS itioJI of 
tlt r• .. ra r " ( r) at f h P base of the 

a 7J dome 11. 

Afte1· Snodg1·ass. 

from :-motll el' 1·oom. ' l'he .Japanese haxe 
an nppr ec ia1 ion of <"l'icket song, and 
endo~e thc> inHcct~ in ~1nnll <'<lges so t hat 
they may enj o~- t h e it· mu .·ic in t h eir 
hom eH. nnd at <·pJ·tnin timr~ of t h e :vear 
mnny of these <·;.tptin• <T id-:ets are 0~1 sale 

in thP nHlrkets. )I<lle ('l'ic·ket arc 
in ,-e1 e1·a t <.> figh tprs, espe<·ially when in the 
presciH'e of a female, HO the~· are aL o 
kept hy the .f<lpanese for fighting ~ large 
~um~ ar<.> of1 en wagei'ed upon t he ontrome 
of tlwsc hn ttles, a nd a fighter of 1·epnte is 
greatly cherished. 

fn .. \ w-dn1lia th r notes of tlw )foie 
( 'rid~<>t ( Oryllotulpu) ~ll'e ea . il~· cli. tin
gn i shecl, 1hey are chmTing, hell-likr anrl 
liquid in t one. The~e C'l'ickets bm·1·ow in 
p;~11·<len R H nd in moh;t pla ees such as the 
l>nnkl'i of n <:J·e<"'k . 'r'hey a1·e sperialJ~r 
aclnptP<l fo1· ilwil· wol'l~ of (ligging, haYing 
r em :ukn 1>1<' fh1t1 eue<l Rpn<le-like foreleg~ 
for lhl' J>lli'pose. 

rrlw littl e black rr irket ( r:ryllu8 
serril l r.i) sings with a triumphant notP. 
shrill <111<1 ti'Pmulon~. They <ll'C ])(~ !'. i . tent 
fightrrs during the lH·eerl ing ~eason. 
a lthongh i1 i ~ HPl<lorn 1 ha t dama ge g1'e:1 ter 
t h<HI the loss of <1 leg i~ inenrred <luring 
these <·omlln t~ . \Yhil e t he maleR ~ing or 
figl11 , th<' frmH le waits demur ely in the 
s lwlt e1· of Home low-growing plant to 
a wait th r onteome of the C'On t rst of :ong 
or ~tren~th. 'rhe defeated snitor makes 
hi H wny hnniPdly from the ~pot, to t1·y 
hi~ ln ck el:-5ewhere. 

'l'he power of song 01· mus ic implies of 
neces~:-; i I :v the sen se of heal'ing, and we 
fintl nc:cm·dingly that th e locust~, gnu~s
hopperH, nn<l c:l'itkets are admirably 
equipped in t his respect. In the lo<'nsts 
m· ~:-;hol't - hol·H ecl ~;t-aHshoppe1·s the ear-or 
pel'ltcl px we should sny t he 01·gan of hea ring 
- is s itnn1ecl at the hH!'ie of the abdomen. 
wh il e in 1 he long-hm·ned g1·asslwppers 
nnd <·J·ic-J-:pts it is (·m·ionsl~· .·ituate<l jn 

r/'hl' (frr•.<.:lr•d (/r(l.'U:dtO}JjU"I' (. 1/e('/ orio ·~llj)fl'l)('f). a, em·. 

N nncy B. Ad<tms, del. 
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being placed in the f01·eleg. 'rhese grasR
hopper or (Tttket ''em·s··, although 
apparently simple when ,-iewed f1·om t he 
extel'ior, m·c 1·ea lly l'ema rka l>ly <.:omple:x 
when th eir mystel'ies m·e I·e,·ealed by dis
se<.:tion, being complete with tympana and 
resonating caYities, and richly p1·o\'icled 
with sensitive HCl'\'es. 

P erhap · t he singing, o1· mnJSical, insec t 
most widely known t hronghout Anstral ia 
is the Cicada- or, HH H i ~ popularly, out 
en·oneonsly, called, t he ·'Locust" . :\lost 
of us are fami1iat· wit h its life-history, bnt, 
summadzed bl'iefly, it is this. 'l'he eggH 
are laid by 1he female in slits cu t in the 
branches of the teees frequented uy the 
adults; t he yonug on hatching resemble 
large fleas. 'rhey i hrow the!ll seh es from 
the brancJJCs, nnd, falling 1o the ground, 

Section through the bocly ot 
a male Cicada showing how 
the in te1·nal st1'1tCtu1·e is sub
ordinated to so'lmd pr·ocluction. 
Note the Jmge 'resonato1' O?' 

air chambe1·. 
After Snodgrass. 

hasten to lmnow in to the ~oil , where 
they establish them ·t>h eH npon a tree-root 
and suck up the sa p. lle1·e they r emain 
for a number of years-a period that 
seems to vary considerably according to 
the species concel'ned a nd is possibly also 
affected by t he season .·. In Australia. 
although not definitely kn own , it appeal's 
to be some four to ~-; i x yeats, but an 
American species t·emains in the nnder
gronnd stage for :s<•renteen years! '\Vith 
the coming of spring, the nymphs tunnel 
upward s and emerge from t lle soil, and 
climb np the trunks of trees, where their 
skins split, and the pel'fect insect emerges. 
As soon as the wings are dt•y they join 
in t he chorns in the hranthes above. Only 
the ma1eR an' mnsi<:ians; the females are 
voic-el eR~, ns t he olcl 01·cek poet 

Xenc-n·duu.;, who mm.;t f-.nu·ely hcwe been 
hen-veckt>d , said in his rhyme: 

H appy are cicadas' lives, 
For lhey have only voiceless wiYes. 

r:r he ~ouud -pt·odn cing apparatus is 
located nt the l>ase of t he abdomen. '£his 
('Onsists of a t hin m embun1 e ·whidl is 
pulled in and out l>y str ong muscles, mu ch 
in t he way the t hin, <.:urved bottom of a 
t i11 dish may be pushefl back\\·ards and 
fonnu·ds by t he finger s, thus pl'oclncing 
a ci·a cklin g sonn<l. 'rhi s so1md is magni-
1ied by t he plate-like ope1·cula or drnms 
which c-ovet· t he openi ugs to the cavities 
h1 wh i('h the mu sical equipment lies, and 
by almost the whole of the insect 's body, 
whjch is hu·gely taken up with a huge 
air-sa c. The in ternal organs have been 
sacrifi ced to prodde for thi s great 
resonn tor, a nd are pn:-;hed downward s so 

i I 
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that th ey occ:npy nu ext1·emely small 
~JHl C<, : ~onnd prodndion j~ placed before 
ere1·ything el~e. In one Rpeeies of cicada, 
Cy~tosoma sa unders i_, the abdomen is 
infla ted and expanded into a huge bladder
like mH ss ~-;oleJy for the lHH'J>Ose of ampli
fying t he Round proclu('ed. This species 
ha s a p<Hticn lnrly l';hrHl note. It is 
rN·orded tha1 t he note of oue Brazilian 
<·irada i~ di stinc·tlv audible fo t· a d ist ance 
of O\'Pt' hHlf a I~ih'! I t is remarkable 
that, nlthongh t he males hm·e ,·oiees. and 
we m~1 y 1n·esmn e 11wy ha\'e them fo r the 
ptn·pose of bein g heard , no organ of 
.heal'inp; has as yrt been found in tlte 
femah'. T i sc<.)m s probable that she 
"hears" by the vibration of her whole 
body, whkh is also air fi ll(.)d, to the n ot<~s 
of her Ret·enndPJ'- for hPJ'e ngain. a s with 
so mn ny i n.-e<'1 H, t lw mn8i<- is n lm·e song, 
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A 11<·ie111 Orf'ek ('Oill8 aud r;ems bcu1'illrJ fifllt?'es of cicaclct.s) etc. 
'l'op 1·i.fJltt .c;holt,:-; a lool(,st or (.(,CJ'1'ftssltop7U,,,.)) cl1·ipiug two C'icctdcw 
I!OJ ' JI(' NM' li lo a 7Jlou,ql1. Lo1ne'l' midd.Jc s1wws 011 onyx cicculn 
( dntii ' JI ji'OJII 1711'<'<' 7)0i11ts of v i,e1c), OJ/d ilfustra,f es th e methocl 

of .'W.'\jU' IIdiJJf! it Oil (( ('OJ'd. 

After Bnckton. 
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and a gathel'ing cry for the great courting 
as~:~emlJlies. 

The song of most of our cicadas is dis
col·dant, and few would acclaim it as 
musical. George Bennett described the 
notes of an Australian cicada in this way: 

The most common is the incessant drum
ming, for which they are so well known; but 
it is not confined to this: tbe Ziz, ziz, ziz is 
often interrupted by a loud, shrill note, Ohoi, 
ohoi, ohoi, almost immediately varied to 
Whocky, whocky, whocky, and the voice 
suddenly ceases. Sometimes a prolonged note 
of Alrite, alrite, alrite is heard, varied to Oboe, 
ohoe, oboe, the last note being prolonged, 
followed by Whoclr.y, whocky, whocky, in very 
shrill tones; then the Ziz, ziz, ziz continues for 
some time, followed by Yoicky, yoicky, yoicky; 
after wbich the din suddenly ceases. 

In Yiew of the musical attainments of 
our o"·n cicadas, it may come as a sur
prise to know that the ancient Greeks 
considered the cicada to be the personifi
cation of music, and eYen placed its image 
upon their coins and gems. 

l 'erhaps the earHest refel'ence to these 
insects that has come down to us is to he 
found in Homers Iliad, whet·e the dis
course of the ''sage chiefs exempt from 
war'' is compared to the shrilling of the 
cicadas. 

The Greek poet Ana('reon sings its 
praises in one of his odes: 

We call you happy, 0 Cicada, because after 
you have drunk a little dew in the tree tops 
you sing like a queen. All tbe good which 
you see in the fields and which the seasons 
produce in turn, are yours. You are the friend 
of the worker, to whom you do no wrong. You 
are worthy of the homage of mortals, you., the 
charming prophet of summer. The Muses love 
you. Phoebus himself loves you; he has given 

you your loud song. Old age reaches you not, 
0 wise one, 0 daughter of the earth, 0 friend. 
of music, 0 you who suffer no pain since you 
have neither flesh nor blood. You are truly 
like the Gods! 

The Greeks al~o told how, when Ariston 
and Eunomus wet·e competing in a 
musical contest, one of the strings of 
Eunomus' lyre lnoke, and it looked 
certain that he must be defeated, bnt a 
cicada perthed upon the lyt·e and sup
plied the missing note and gave him the 
\'ictory. 'rlleocritas tell!'i ns that the 
Greeks kept cicadas in cages for the 
pleasure of heal'ing them sing. 

In AustJ·alia our own aborigines long 
knew that it is only the male citada that 
is noisy, and Bennett t·ecol'ds how a black
fellow said to b in1 that: "Old woman 
Galang, galang no got; no make a noise''. 
In New Zealand a very popular Uaori 
ha>ka) or wal' song, was based on the notes 
of one of the larget· spedes. 

In whatever country cicadas are fonn<l 
they have attracted the attention of the 
people, and the children's loYe of the 
insect s seems to have been uni Yersal. 
since brightly coloured day figlu·el:l of 
cicadas ha Ye bren found in the gra \'es of 
the kidclies in many countries. A great 
wealth of legend and folk-lore has gtO\Yn 
np about the cicada in all land. , but, in 
spite of the fascination of these tales, it 
is impossible to discuss them here. In 
dosing, I give a translation of a Japc1uese 
poem: 
Lo! on the topmost pine, a solitary cicada 
Vainly attempts to clasp one last red beam of 

sun. 


