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Cowries 
BY .JoYCl'J K. ALLA~. 

Shake one, and it awakens, then apply 
Its polished lip to your attentive ear , 
A nd it remembers its august abode 
And murmurs as the ocean murmurs there. 

TilE co,~·l'irR. or G owrieR m; they w: r e 
.ometm1r~ ea l1 r d, arc a lat·gC' fnnnly 
of b<'an t Hnl and wr ll -known shell ::; . 

On ac-count of theil· J'i ch brilliant colour­
ing and remarkablr polish, they cll'e f'a sily 
thr first to attraet t h r att<'ntion of col­
lectors, to whom t hey becomP objcet::; of 
the greatrst del ight. 'rh r word "Cowl'y" 
i ~ derhed from a Gt'cek wol'fl meaning "a 
little pig," thP hnn elt ed baek wit h up -­
tilted ends of th<' ::;he11 probably s nggest­
ing the name. 'l'he f•:-u·liPt· name for these 
she1l::;, Po'rcellcma had the samr meaning. 
'rhe Homa n s; 1rrmed tll<•m JJm·ri ot 1JOI"C'UI i) 
while tllC Freneh of todrly g ivP thrm tb e 
uncomplim <'nim·y title '' pou dr illr'r .m 'l' he 
word poreelaJn, a pp lied to t he bC'antifn l 
carthenwa re whi('h odginally ea me from 
C'hina and .Japan , ov;es Hs d el'i vation to 
the (·owl'ies. In th P o ld<lJl d ay:-; when people 
first sa " . t h P rjch crlm~c on th i ~ wonderful 

I"> 

'Sea- lou s<'. 

-WAL'l'ER SAVAGE L .\ N OOH. 

chill a, thry rf•mm·kecl how closely it re­
sembled t hr polish on the porC'Itl'i. Later , 
t lw idPa bet<1 me reYcr sed, and t lw polish 
on t he cowries wa s likened to the glaze 
on t lt c• por celain, but porcelain r eally 
r Pcdved it::; n:lm£1 from its likeness to the 
slwPn on tlw cowrjes . 

Their beau ty of form suggested their 
scientifi c name CypHca. . Thr shell was 
known jn the olden clays as t lw "eoncha 
venct'ca," the shell of Y enus, 1he o·odcless ..... 
of love and hea11ty, whose worship prin -
d pally cen t r ed round the L land of 
C'yprns. This name usurped tlw earlier 
om~ of P orcrllcwa towards the brcdnnin O' 

..... h 

of the eighternth century. 

Jl'OH l\I AND GROWTH. 

Thongll they va1·y considernbly in 
co lour a11d drs igu, the cowri e; closely 
n~sembl C' eadJ other in shape. The shell 
rPa lly consjsts of one big whorl , with 
1-;0m f'tim.c~s a suggestion of earlie1· whorls 
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in t he form of a sma 11 spire at t he 
a nterior end. The mouth in the adult shell 
is nn rrow. so narrow, in fact, that it is 
difficult to belieYe that an animal can 
nppear and d isappear through so sligh t 
an opening. 

Commencing l ife ns a th in bulla -shaped 
shell , with itH <·olonri n~ dispersed in 
faint bands, a nd a wide thin-edged mouth, 
it rcscmbles in uo way t he bea u tifu l 
mntnred spt>eimt>n . As t h e shell grows to 
ndnlt form it becomr1' more solid, the 
edgrs of t he mont h come together, and 
teeth begin to devplop on t hem. 'J' he n 
follows tJ1e ri ch colouring, n nd finally the 
laying over 1 he whole surface of t h e 
brilliant polish, th<> last constructive 
a cti on of th e anim<1L in the making of its 
shell. 

It js natu rally to be t>xpected that such 
benntiful :hel l: should hou ·e similarly 
beautiful nnimals, and i n some cases the 
nn imals ar·c not only as handsome as, bnt 
<·n·n surpass in lwanty. t he homes they 
inhabit. 'Phc e:ut imal itRelf is \'ery Rtrik­
ing, with a ln·i~h t eoloured broad foot, 
trnnca t(;)d in ft·on t, for era wling. A larg<• 
mantlr of \'n riahl<> colours forms ('X­

pnns ivr lobes ou eitlwr s ide, and these 
are mma lly cxtl'nsivcly and elaborately 
ornnmcut<.'d with teutacnlar fi la ments. 
'P IH'~<' HI'<' dott£'d i n the m iddle nnd 011 
t he bn~e wi th ~ll1<l11 <•yes. T he mantle 
loli<'H, eapablc of coverin~ t he ~bell, p lay 
an importmd part in its manufattnrc by 
clepo~it ing tlw t fi na 1 high poli !o\h, whi ch 
no oth<•r shPlL C<lll boast, npon it. Down 
t he cc•rltt·t> of t h<' bn ek of a cowry may bt• 
SN·n a faint<' '' hnnd of colour , known as 
tb(• dors<l I 1 in r · thi~ is where the two 
ed~N; of 11H• m aut le lobe.· m eet o,-er the 
sht•ll. 

Mueh distnss ion ha s arisen at different 
t imes cou<·t>r·n i ug the deYclopment of the 
cowry sh<'ll. l\lany naturalists bel ieye 
that th(• animal i · able to dissolve its 
shrll a way wlwn it becomes too small to 
hold it, a ud H<'ct·et<'s a ne w one to accom­
modate th<• <•niHrging animal. T h.is 
hypoth<>sis J1as d <'v<> loped from the dis­
<·ovcr'y t hat :-wri e~ of shC' II ~ of well-k nown 
~p<'ci<'.~ ctn• by no nwa m; nn i form in !O;ize. 

------------------------
One n:.tm·nlist, I..~ieutenaut Haukey, of the 
Royal Xav.v. wrote in 1 !! that he had 
seen more t han onE:' cowry crawl away 
to a shelterPd hollow, where the shell, 
which i~ made of earbonate of lime, be­
(·amp 1hinn<·r· nnd dull in eolour. finall,v 

' l' h rt•t• st :t~t-s in the ~rO\'\· th O( u 
typi t-:t l t•o w ry. 'l' h t> t 'OIIItl l ete shell 
dt> \ ' e l o t t:-4 t"rn nt :1 s m u ll t hin b nll n-

s h :tJtt•d o n e. 

[J. K. All an . clef. 

rra<.:kN1 and was di~Kohed aw;lv oy an . . 
a(· id ~c<· r·<>t i on. 'r iH' nak<'d mollnRc thus 
left l:loou be~n n again t he h1sk of building 
a n<'w, t h iu, t ranRparent sh ell, which 
grn ihra lly lwea nw mot•t\ solid and more 
suit<l bh· fol' t he nnimal. Seve ral 
au thor·i t i Pl:l d isngr('<'d w i th t hi. · stateme11 t; 
some pa r·tl y h<•lievNl it. but it is genera lly 
nccPpt('d t hat the an ima 1 has the power 
of diK!':Oiving t h<• interior of the shell as 
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th<' ext(' ri or i~ added to, and thus room 
i · madr for the ~rowing animal. 

The cowri es, as i ~ so often t he case with 
other brillinntly <"Oloured groups, inhabit 
tropica l and ~mbtropica l seas, except in 
a few ca~es. 'Yhether shyly hiding away 
under :stonr~, or slowly era wling over 
coral r eefs in Rcnreh of coral animals, 
their food, t Jwy a lways c·reate the great­
est intere~t and ndm iration. 

ltAIU.: AND COR'I'LY S H ELLS . 

1'heir pri <.:<' a nd va lnc vary consider ­
ably, and the most showy is not always 
the most va 1 na bl e. One may l:>e dear at 
a certain pric·e, Hnd at the same price a 
les · conspienous one would be cheap. 
1\lany of the rn re eo wri eR ~till retain much 
of thPir fornwr high ,·alue, and would 
still fetch a good price on t he market. 
·with the a rriYa l of the dredge, howe,·er , 
and the bountif ul resnlts of deep-sea 
dredgingR, many whi ch were almost u n­
procurable, and t her efor e brought high 
and often fn 11ei fn I priees, a re now easily 
obtained. 'Pheir prices h ave fallen con­
siderably as a r esul t . in spite of many 
attempts by dealer~ t o keep them up. 
vVandererH n nd <·n p te:1ins returning f rom 
cruising in thr Ronth Se::ts have found a 
rPady mark<>t nnd rece ived princely prices 
for shells which n re now worth only a few 
shillings . 

An Orn nge Cowry ( Oyp,·rea, awrantia), 
a famous a nd rather rare cowry, fetched 
the largr sum o f £~0 in England, previous 
to the yrar 18 l. Xearlv four inches in 
lengtl1 , · tlwse n re very J{andsome, shiny, 
orangC'·<'Oloured ~hell s, with no other 
markings on 1 heir s urface except a white 
base and bright orange teeth. It can be 
easily imaginNl w hat excitement was 
caused by t lw fi t'st one of t h ese to r each 
home and, al t hough t h eir price has 
lowered rapid ly unti l t hey are now sold 
in Engln nd for abou t five shillings each , 
the intei'CRt in Hwm has not waned and 
they arc s till n w<'kome addition to any 
collection. Barly <:o ll ector s bad great 
difficulty in obtn in i ng them, Hs they were 
conside t·ed n badge of t h e llighest h onour 
among~t natives of t he Friendly I slands, 

and were kept by them for this purpose. 
Some cowri es are :o rare that t hey are 

known to t lw gr<>a ter number of people, 
eYen na tnra I i. ts, by pictures alone. Two 
of these in partitnlar. t he Prince Cowry 
a nd t h£> " .h ite-toothrd C'owry, rank to-

Ot•, ·uicl of nu ~- (•tmtr<~:din~ 
m :1rkin~s, t lw 01'an~e Cowry 
(C. nurantin) tle t•ends on i ts 
r h ' h nrnn~e eolour nlone ful' itl'C 
bt'n ut~·. Pt•rmissi o n tu wt'nr 
t his n s nu urn:un e n t is ~o:ranted 
h y l•'rie ndl y ls l:uul ('rs :1s a 
mnrk uf tht' hi~htc•st d istint•tiun . 

[J. K. All a n, £le!. 

gcther iu scareity nnd Ya lne. The former 
!-{hell, ncridrntnlly fonncl for tlw firRt time 
in a private tollP<'tion, was labelled ''the 
Brindled <'owr·y of the• P£>1· ·ian Gulf.'' For 
a l on~ time this was the only known 
exampl£> of 1ht> spN· i e~. and it i.s now in 
t lw Bl'i tish ~llts<•nm. "l1etlwr it really 
eo m<' from tlw P<•t·sia ll Gn lf, or was take;\ 
h onw f r·om t lw Ronth Rc·~1: or other local· 
ity, is not ku own. La te?r. the late Dr. 
.J. C. C'ox, of ~.rd •w~· . for many year. 
Pt·esidrnt a ud ('rown Tru. teE' ·of this 
M11s<>nrn, SN·m·Nl a tinr specimen of it 
from New Guinea, and t he1·e is, I bel ieve, 
a spe<'imeu in A m prie<t. It is a large th in 
cowry w ith swoll0n sides and mucll ele­
YatNl b<tC'k. 'Phr ~ronnel (·olonr 1· vellow. 
!oihading to pink. with <1 pateh of br~wni8h 
wavy line:s on t hP <'entl'e of the back. On 
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each side of this is a squarish patch of 
dark brown. The two ends ha ve sever a l 
concentric dark lines on thPm, and the 
sides are spotted. Yalu ed at about £60 

'J'h e Drinc11c d Cowry ~Jf the Persian 
(; ulf ( ('. Jlrin('f' Jis). Only t bree :o<pt~ci­

nH~ ns of this ' ' e r)' r:are co"·r~· h :t' ' e 
b een fou n cl. Ver y bi~hly (JricNl , :nul 
11 ri<'h r c wtard awaHs tht- find e r of 

ano the r sJH~chuen. 
[J. K. A lla n, clel. 

towards ihe end of t lw last century, it 
is still VC' I'J' J'Hl'C' , a nd is now worth about 
one-third UHl t amo nnt, so a fine reward 
a waits any ro ll ceto 1' fort unate enough to 
find one. 

'fhe "\YhHC'·toothed Cowry ( Cyprcea 
lrurodon Brod.) is t·eprPsented by a ·i ngle 
speC'imrn in 1h<• Bdtish ~lu . eum from 
an unknown locali ty, a nd ''"as originally 
Yalned at £50. 

Like t ht• two prerion. · sped(' , t he 
Rpott('(l ('ow i'." ( {'. _quff((/a) is \-er y rare, 
a nd lla!-i fetched r .. om £12 to £45 for good 
sper i m<·n~ at diffei·<•nt time·. A few 
prin1tr coll<>rtOJ's and some mu. eums are 
fortnnat<• pnough to pof.\kesH spcdmens of 
this . J t h; reddi sh-brown in <"olour, with 
whit <> ~pot:-; of \'<Hying s ize on t he back, 
and Ja t· g<' J'Cd , sometimes forked teeth, 
extending n<·t·oss the b:-1. <'. make it easily 
r<>cogn izabl<'. Spedm<'ns bave been found 
in the H<'d H<>n, :Xf'w Britain and on t he 
coa . ts of X<•w :-5outh " ra1es. 

Many other species are more or less 
rare, or of pecuniary interest, and prices 
range ft·om a few pence to shilling. for 
good specimens of t he commoner cowrie . . 

'l' l m WONDER COWRY. 

The cowry to raise the most interest 
here, financially or scientifically, is the 
W onder Cowry (C. urnbilicata). It has a 
very interesting history, as, when the first 
one found its way to England, it was 
consider ed a monstrosity of eithrr t he 
Tiger Cowry or t he Panther Cowry and 
was practically ignored. In th e year '1848, 
a specimen was sent to the Bri t ish 
Mus<~mn, from a collection of cowries 
fonnd in Bass Strait, which finally 
removed t he stigma of monstrosity from 
it and made i t a definite species. The 
demand for it instantly arose, and it im· 
mediately sprang into fame. Such a 
beautiful and large new cowry naturaHv 
brought a wondel'ful price, and £:~0 w a" 
paid for t he second specimen sent home. 
Since then they have frequentlv been 
dredged in Bass Strait and in the last 
two decades extensively off the coast of 
New Soutl~ vValrs, but a s they are deep 
W£~te1· spec tes, t hey are procurable only in 
t lu s way, a nd t herefor e the ordinary col· 
lector findH difficul ty in obtain in o· t lwm. 
I t is a hnge fawny-cream hump~d-back 
specit's wi~h an orange tiuge on the btu.:k 
and moUhngs on t he upper-surface. The 
most curioul:i thing a bout it is the fact 
that it <'an live in sn ch cold water·, away 

' l: h t• . Wu nch·r C u"•r y (C. uuabili(':ttn). 
< un:o<ad e rt•d f'or souu· thu e onlY :a n tctn­
Nf rosit ~ of nu ut h t•r ~"<fl('(·i·t"~"• thi:o< 
h t•untU nl c·uwry is tlred~ecl in l:arge 
nun•bt• r N ufl' tht• c oast of Nen · l'O o u t h 
W :a le:o<. ll nlikt• o1 ht•r <'tH\' r ies, it is- ahl ~ 

tu lh•e ha t•ultl " ·a tcrs. 
[.J. K. All::tn . clcl. 
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from the tl·opical warmth most laro-e 
cowries are used to. o 

Th~re is a scarci ty in some cowries. 
however, which w er e hi t h e r to quite 
common. A well-known shell dealer in 
:Sew Y01•k r em:nked reeently t hat where 
shells, especially cowries, once came to 
America from other places in case loads, 
sometime~ as m any as 3,000 to a ca~e . 
they now <"Ome ve1·y spadngly, and h e now 
neve1· sees a taS(' of one kind. This j ~ 
probably dne to t h e fa ct t hat d ea l e1·s in 
the ou f lying pa1·ts wher e t hese c:owrieH 
were fouu d lutve gone ou t of business, and 
no on(' else h as 5\Cri ously taken on t h e 
job, so the shell s nrc not collected and 
forwanled in <-1 11 y i hing like t he ~a m e 
quantity af.i formc1·ly. 

It i f.; a mistaken idea that the beau ty 
and ''a I ne of a eo wry ea n IJe increa:ed bY 
r~modng t he outer 'sm·fac-e with an acid 
and inscribing t<>xts ot· other things upon 
them. 'Phi: iR alto~ether \\Tong, and per­
manent ly ntin.- t h e Rhell for di:play or 
·cien1 i fi<" p llt'pOS<"S. 

COWRl J<: . ' 1 ~ RYOXEY TTARROUR. 

H<'ccnt ly 1\It·~ . 1\I . • T. W c1tet·h ouse pre­
Sf'llfNl to th i!-: l\1nsenm h~r well-known 
and wondprful eoii Pdion of shelJ s. The 
cream of thi s gift wn~ the collection of 
rowr icR, 1 h e la .r gest and finest that has 
(1\'Cn been prcse11 ted to t lw :Mu seum. Every 
HpcC'imcn had lwcll car efull y chos en for 
it: richness, s izl? a n d per fection, and t h(' 
rE>sult is a wond(\rful range of the finest 
. pecim('ns availabl e, in cluding all the 
well·known form s a nd m any t·ar-e ones. 
C'areful collect in g, c·hoosing, and pur­
cha.·ing- <"001 bitw d to build up what is now 
a ·plendid ('Xhibi t for the :UtHwum as 
w(•li a: an pxecll<•nt r efer<>ntc collection 
for ~cientific \\'OJ·ker !-:. 

CowriE:'s ar<' :unongs t t h e rarest shc>lls 
fou nd in R:rch wy llarbour, very fe\.\' , even 
d<:'ad spctimeu~, eo m in g t o light OYer l o.ng 
st r l'tthes of yt>:J l'S . Owing to t h e ex:tens1Ye 
dredghtg act ivit ies in recent years, mor~ 
sp('ci me ns have l><•eu fo und than pren­
ous]y but 1 hese h:1 ve bf'en d ead shells of 
n tr~pical character. As far back as 1 9:>. 
thel"cfore, Mrs. \ Yate1'110nse and he r ~onH 

wert:> fol'tunat"' in finding alh·e in Port 
.r a<'kson s<.•n•ntcen different pecie , one 
hundred sped mens in all, of cowrie·. They 
we1·e a 11 found within a radius of abont 
a hundred Tard: at extreme low tide. and 
t his was 1h~ fi 1·st and so far the only t ime 
RO many had been found in that locality. 

Side· , .i<•w uf the ani m al Hf th e 'J' i~-:cr Co" r , · 
({;. ti~-:ri~). 'J' h e ~hell t•:tn h e l"cen tmrtly 
~wa llcnn~d 1111 in the mott le d and tufted 
111 11 u Il l·. 'I' h e lnrge foot i s extenrlt>d for 

c rawlinA". 
[ J . K . A llan. del. 

Indnd<•d in t his m agn ifi c·ent find were 
nin t> speti<'S whid1 ha d JW\"(' r before been 
found in t lw harl>onr. and. although in 
r N'<"' nt :real's a few dpa<] examples ha,·e 
tm· twd np th ey han• not sin ce bren fonnu 
nlin~ h<'r <' . 

'Ph ou ~ ll 11 ot of ~m<"h lH'<'llll iary Yal lH.' a~ 
some Ill t> Jd ionNl b<>fm·(•, man~· cowl"i r .- nt·c 
vnlm•d or ti'('H k lll'<'<l hrr<l\l f.;<' of 1 h<>ir 
lH'Hnli fnl m :n k ings Hlld 1-{Pnenl l appear­
ntH·(•. rr he IJt>st known and most fJ'('· 

que u tly <·oli(•C"1Pd of t hese is tlw Tig<'r 
( 'owry ( C. f i,r;ri.'i ) . rrhr an ima I iR e,·cn 
nJ OJ"(' l>t· i 11 i a 11 t than tlw f.;hell. an cl. wh<'n 
founcl hidi11~ f1·om t he ~nn 's ~lat·p :1mong 
("Ol'<ll mas s(•s . tlw ~h ell i:-; <·ompldC'ly 
<"O\"Pl"ed up h.~ th e lnt·~(', t·ic·hly rnot tl cd 
aucl lwnvily f 1 · in~<·cl m nnll f'. TI;<'Y li\"(• in 
shall ~ \\· wn.tc•t· , and ~c·em ahl E' tc~ <'ltangr 
t lw mt<'mnty of t h<' c·olonrs cm the 
mantle, w hi c·h r<>tractH in to the Rhc•ll 
wh~n t oudH•d . 'f'he <:o lom·ing in tlu• 
varwns x l<1gc•x o f ~rowtb in tlli s 
co wry ~· ·~ric'H c·on Hidr r·ahly. ( 'onlmcn C'ing 
as a tmd onn b1·o wn col ou1·, it thf' ll b r <>ak.· 
np into hands <"ornpo. ed of d ose set 
blotc·lw x of a cl a l'l.:<•r shacl C' . ':PheAf' are 
SII JH'I'sedt'd hy sc•t·i cx of diRt<tnt zigz~trr 
litH'X upo n a white ground. biding th~ 
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original colours. 'l'eeth begin to form 
and layers of different coloured spots, 
black and brown, ::.re put on the sur face. 
The dorsal line becomes edged with r ed, 
and over each successive layer of spots a 
white layer of enamel is placed, until t he 
final effect is reached. 

Closely rivalling the previous C'Owry as 
a cabinet favourite is t he Mauritius 
Cowry (C. mau'ritiana) . Quite the most 
solid and heaviest of the cowries, it is 
easily recognized by t he hump-like eleva­
tion of the back, and t he rich dark 
blackish-brown reticulations on its 
fulvou s back. 

The Tortoise-shell Cowry (C. testud,in­
aria L.) , is so unlike any other sbelJ of 
the genus t hat it seems almost an outcast 
amongst so many species which resembl<• 
each other in colonr or shape, if not in 
size. The biggest species of t he lot, i t 
reaclws ::;ometimes to a length of five and 
a ha H inches, and is remarka ble for its 
long narrow form, peculiar rich dark 
tortoise-shell markings and the sprinklin~ 
of the fine~t white specks over t he surfac£> 
of the shell. These specks, although they 
only appear· iu the final layer of enamel, 
~re . obsened embedded at different depths 
m It . The bright colour and individua l 
characters of a cowry are reserved ti ll just 
before the shell is full grown. but the 
Map Co'~'~'Y (C. mappct L.) breaks a way 
from t h1s usual habit, and while t lw . ' 
anw~a l is still immature, places a layer 
of 1ts final pattern on the surface 
parti cularly on the left side; then, wller~ 
1t reaches matud ty, it places another 
ri ehf>r bn t !Similar layer above it. 

Numerous otber eo w ries have a ttra cti ve 
qualities, and are named accordin~ to 
some fanc·ied resemblance to other 
animals, sucb as the Snake's hea d, 
Ser·pen1 lt ead, Panther, and Leopard 
C'owry. 

L"SE AS ORI'\A.l\11!::'\'rS AI'\D CURRKXC'Y. 

The U !':CR of eowri<>s are many and 
varied. For generations they luwe been 
extensi\-ely used by both civilized and un­
ci\'ilized racf>s. Amongst tJH• former t hey 
are fashioned into all manner of tri~kets. 
suc·h as sl<>evf>-bnttons. brnc·el et~. b1·ooches1 

Hnd sma 11 chc-nms; by t he h1 tt<:>r they are 
employed mostly as adornm(•n t or cur­
r ency. vVhen ador·niu~ their bodiPs or 
their masks, t hey are often used hy the 
natives as c-harms to keep away evil 
spiri ts. Most noticeable, parti cularly 
amongst the Sea Sea islanders, is the fre­
quent use of t he big white Egg Cow ry 
( Ovularn ovum) . I n the New Hebrides, 
New Caledonia, and elsewhere it i~ worn 
on the uppet· arm, knee, or below the lmee 
by chief~ a nd th eir familie~ as a badge of 

S m nll "\Vhite Eg~ C owries wit h fibre ;uul 
b e nch1 nre n secl for the t\\' O bcul,· o rtanme nts 
:and t he c l aarnt. They nre n ·oru by n:a t ives of 

Dutch Ne\v G uine :a. 
[J. K . A llan. clel. 

rank. ':L"'he Orange Cowry, as mentioned 
bef_or e, 1s used for a s imilar purpose io thr 
Fr1e~dly I slands and Fjji. In general, 
cowr1es are nsed for rattles. breast, arm, 
and forehead ornaments, for decorating 
can?es, and ::.~ clwrms and weights for 
fislnng nets; t hey are commonlv found 
amongst thP sacred content!-i of the medi­
cin e bag. 'rhey are u8ed as eves in their 
idols, and as eyes in t he sock.rtR of their 
enemies' skull s. To insnre a good harvest, 
the Murray Ts1aud('rs arrau Cl'e numerous . ~ 

e.~g cowr1e~ amongst feath("rs, seeds, and 
ti bt·e on th(~ n· ex:traordina ry masks. Head-
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hunters wear necklets and armlet s con­
taining a~ mauy cowrit>s a~ the Rcalps th ey 
bnvr to their cred it. This i~ very im­
portant to t hem, becau se in many part· 
hNld-bnnting is one of the necessary 

::uoney Cowri el-0. B est known o£ :11l 
cowries, these t"'O StH•(•ies (C. mont•tn 
nncl C. :tnnnlns) nre 1nost suitnhl e for 
curre n cy o n nccoun t of t h eir snua ll s ize 
aud solid structure . T h e form e r ·nari.-s 
from d et>a• yello w to white; the lntter is 
eneircled by a d t>er• retl or orange riug. 

( .J. K. A ll a n , del . 

qualifica tions of mHrdage. The women 
:firmly believe in their power a~ eharmf.; , 
as they were worn as armlets bv t he 

< • 

women of Pompeii to prevent s terility, 
and luwe been found in women's graYe!-i 
in France and the south of England. In 
India and P ersia t hE' h ·npping!-i on h or~es 

and ~l ephants are decorated with cowries 
to keep a way e\'i l spirits. 

It is. howen •r. as currency that the 
cowry has become most famous. The two 
most extenshely us~d fo1· this purpose 
are the :Money (''owry (C. monrta ) and the 
Ring Cowry L ( G'. an'n ulw; ). As thesE' a re 
both small, he~wy specie!-i, they need no 
treatment and are en s ily manipulated ns 
currency, being in ('Ommon u~e in vVE>st 
Afri ca and part: of India. 

This. form of currency date!:\ ba ck to 
antiquity, and cowries were ~xported 
from all parts t o the.·e region. for t his 
pul'pos~ . In ' Ves t Africa i t wa~ firs t u!4ed 
in the !-ihwe t raffic, but lc1 t~r ivory a nd 
palm-oils wer<' exehanged for it. The 
money <'Owrie!'; vary in va lnr at ('Ording to 
t he tribe~ '"hi('h handle them, but in a 1l 
ca!-ies the "Valn<' is gl'nded in a tabl e-like 
manner. Ron~hly, two and a half ~tring., 
containin~ onr hundt·<jd cowries (th<'y are 
strung for tlw purpose of c·nrrrnc~' ) a re 
about equivalent t o <ln Engli sh peuuy. A 
young wife can be bought for (>0,000 to 
100,000 eowri e: (a bont £-t: t o £ ~terli ng) , 
m1 oldPr one for l r!4s . ...\. lh·ely , tatr of 
b<ll't er with <·owri p:-; : till (jXiHt~ . a nd in 
many parts t he. e ar<' ~1i ll t hl' only form 
of tnnrnry. 

Auk let!'i formed of :t clouble row of Small Cowri_e~ fastened to "on~n han•l~, worn 
In· :1 P:IJ)Uan nah,·e . _ 

f J. h .. A llan . d el. 
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Our Coastal Sponges 
By W. BOARDMAN, 

Department of Lower Invertebrates. 

"There is found growing upon rockes near unto the sea a certaine matter wrought 
together of the foame or froth of the sea which we call Spunges. . . ."-Gerarde's 
H e1·bal, 1636. 

THE k e e 11 1 y observant Aristotl<~ 
shrewdly guessed that sponges were 
essentially animals and not plants, 

as their form and habit of permanent 
attachment would lead a casual observeT 
to believe. The dust of many centuries, 
however, collected on his famous Histo·ria 
AnirnaUum,and the observations on sponges 
which he had recorded t herein remained 
without elaboration till the latter half of 
the eighteenth century, when John Ellis's 
resea1·ches were published. Ellis com­
mented on the fact that the pores on the 
surface of a sponge had been noticed, 
some dh;charging wate1· from, some taking 
water into, the body, and he concluded 
tbat: "The Sponge is an animal whose 
mouths are so many holes or ends of 
branched tubes opening on its sur­
face; .... " Robert Gr ant in 1825 made 
a more c~n·eful examination of a living 
sponge, confirming the earlier ·work of 
Ellis, and adding the important fact that 
tlle curtE>nt pa~ ·ing into the body did so 
through small apettures on the surface, 
while the avenues of di charge were 
reshi<:ted to much lar·ger and less numel'­
ou. apel'tures. 

FORM AND • 'lZllJ. 

Sponges are to be found in a legion of 
diffel'cnt forms. Almost the whole of the 
rnembe1·s of the g1·oup are permanently 
attached to some solid base during tbeh 
adult exi ·tence; a few deep sea species 
are known whi<:h ~ne not attacl1ed, but 
lie loosely ou the sea floor. Between tide­
mark.· encn1stin g forms predominate, but 
in deeper water a more faxourable €ll­

vironment petmits a much greater 
diversity of .·hape, phcl'ical, branched, 
fan -U ke, cup-like, aud cylindrical growths 

lwing among some of the commoner types 
which may be coll ected. I t i s not unusual 
for the same species of sponge to assume 
several different fotms under t he govern-

A s ketc h o.f t.ortiou o f :t Fiugc.: S JIOn gc 
( Sycon geltttiuosuua) ,,·ith t h e ri~h t 
cyliu cler clissected to s ho'v t h e r e Jn t i,·e 
position of the ceu tr:al ( 11ar a p;astric) 
(•avHy . tlte tlngcllnte, :uul the ha c urr<•n t 
(shown b y t h e hl.n ck bands) c:enals. 
ip iluJi(•ates three gl'OUJls of inlaala n( 
tWrc.~s at the outer ends of incnr·n · n t 
ean:tls, o O)le ning of the Jl:tr:tgast ric 
Ntvity. (Parke r a nd H a swell, "Te xt-

Boo!" of Zoolog·y.") 

ance, presumably, of varied factors in its 
environment. 

I n sizr 1hr t·e is also much variation, 
with, at the one extreme, species no larger 
t11an a pea, and, at the other, great masses 
whi ch, when feeshly taken from the sea, 
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would defy t he <'fforts of n man to Lift. 
Evrry zone or 1lw sea bottom, from the 
narrow band ht~tween tid<:--marks to th e> 
oozy plains of t lw most p rofound sub­
madne deeps, ~nppol'ts n ~ponge fauna 
characteristic of that particular situation. 

STRUCT IU;, 

.\n inr-;ight in to the strntt ure of . ponge. · 
~eneralls is best }H'OYicl<:>d by the examina­
tion of ::tn ensily obtailwd loeal specieK, 
·neh ns the F inger Spongt"' (Syeon gef(t ­
tino.cwm), wher<>in there is 110t found t he 
C'xtreme ·implicit:;- of t h e most primitive 
member. of the group nor yet t he com­
plicated s tru cture of the m ore highly 
dC'reloped forms, s uch as the well-known 
commercia 1 v;ni<'ti es. 

The Finger S ponge is a small tuft-l ike 
gt'O\\'th to be found betwt'Cn tide-marks 
on the :Xew Routh \Yales coa.·t, the tuft: 
composed of unbran(']wd ('ylinders one to 
two inches lonp;, united at t heir base.· a ncl 
mmally grey in colour. Tt h.; notitenblP 
ihat at the free end of eaC'h cylinder t h ere 
is an ::tpertnre a twentieth of an inch or 
so in di::tmetPt' surrounded bv a delicate 
ft·ingP. Let ns biHect one of th~. e cylind el'.· 
longitndina lly, n nd we ea!';i l y percehe 1 hP 
npet·hu·e clt t lw end to be tlH~ openinp; of 
H tane:tl '"hi r h r un.· down th(~ <.:entre of t he 
Lmmch to join i11 the ba!'-iC:ll part of t he tuft 
tlw similar ('Cl nals of it.· ueighbonri ng 
c·ylinder~. ~cannin~ tlw walls of 1 his 
<'<lnal (known ns the pa t·ngastric cavity) 
with a fah·ly powerful p ocket lens, ·we 
,'('<' that llU Jll Cl'OnH p01·rs, small and dose 
togethe1·, <ll't' dotted a long its extent. T o 
app reciate the .· ignitican <·e of the pore. 
oprning i11to the erntral <'Hna1 it i.· ne<·Ps­
f.ia 1·y to r e!-lort to ti·aiJsYer sc sectioning of 
t he cylinder wal l , wlli<.: h de monstrates 
that each pore lead~ into a tiny radia ll y 
anaugcd ea nn 1 <'X tendin g; almost to the 
outrt· sul'face <llld endi11g blindly. 'l'ht•n 
tiH~t·e is nnothcr series of radhtlly 
anauged <·mutls of sim i lar size w h i <:h, 
however, f' nd blindly at t heir inner <'1Hls 
just below the wall of t h t> central ea 1Jtal , 
and open on t he outer s ut·fa('e through tl 

In<'lnbrane pi<' r C'ed by SC\' P J·al exccedill~ly 
~mall a P<' rt nres. T h e <.:<t 11 <1 l. · of Oll(' ~ct·H•s 

•rrnn~o.,·erse ~<ectinn t hrou~h th t> wn ll 
of a <'ylinder of Uae Fi n g{'r S 1ao n~e 
(Sy(•o n gelatinOI"U ill ) Jlnrall e l nilh th e 
t-•a n :d s, sh<n,·ha~ a n inc:urre n t (/ C ) unci 
a lluge llate (H) cunni. sp s Jii <'ul es, 
1nn 11ore-m e mhrnne. 1>P s mall connect­
in~ t•:anals. PG t•entrn l (pnrn~astrl c) 
c:n·ity, c~n \'arl) e mhryu. em' l ute 
e ntbryo; tbe nrro\\'1'4 intl i<•:lte the t•ourse 
of the ,,· : t ter <'urrent t hro u gh t h e 
s11un~e. (Parke r and H asw f-11, "Text-

Book oC Zoology.") 
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are in c·oHtmnniea1ion with those of tlw 
other by fine\ transverse pipes connecting 
neighbouring units. 

Let u · take a living example and 
examine H in a sma 11 aquarium; the flow 
of the wnter e·nnrnts in and out of the 
sponge is much easier to s~e if fin (\ 
particles of carmine powder are scattered 
in the watrr in its neighbourhood. As 
though ch·awn by a magnet, the grains are 
iJTesistibly attracted to the surface of 
the l'lponge and a bso1·bed by it; they are 
bei ng tn kt)n in through the pores h1 the 
membranes coveriug the ends of the 
second me11t ioncd series of canals (j ncnr· 
rent). Sh01·tly, one ca n observe carmhH• 
partirles bci ng eject~d from tlw apertnt·es 
at the Pnds of the <'ylinders, so that, know­
ing what we now do about S])Ono·<' t"> 

anatomy, it is obviom; that the partie·lc)s 
have entered t lw body, passed o'Ter h om 
tbe incmTc•nt <:anals tlu·ongh the .·lende1· 
<'Onnetting pipes to the series emptying 
into the cenha 1 ea vity, and so found them­
sel\'es again in the open sea-,Yater. H ow 
is t his continnons circulation brOlwllt 

~ 

a bout'? In exHmining sections of the 
cylind<'l' wa ll und<'r a high powel' of t he 
rnicroseope, we find that each of the ('ell~ 
lining; tJ1e canah; opening into t he patH­
gastric c.:a vity ha~ depending from · i t a 
tiny whip-Jikc ftag<>llnm ; it is the constant 
vibration of these numberless ftagelln 
those of ind h·idna l tanal throbbing i1; 
unison, whid1 nrgt's the water out at tlw 
open end of tlw paragastric cadty and 
ea nst'S it to ht' dn1wn in ftom the exterior 
thtongh the iiH·ntTent canals. :U01·eover, 
each t(' ll has smTotmding its .flagellnm a 
ptolougntion of t he• end of t he cell in the• 
form of ~ delitate tl·ansparent cup, a 
c·olhu·, as 1t wete' and from t hi. unusual 
mod ifi<'c-l t ion the <·Plls are called collared 
cells. Hint<~ it is 011ly in the one . 'C' ries of 
canals that tht~ colhnt>d <'ell~ at·f' fonnd 

' tlw t<•J·m flagellate ca nals is used to 
designat<~ them. 

Tlw C'ollcned cells of sponcres are ve1·y 
• b 
1mp01·t~mt, not on ly because they indnc.:e 
the cutTent of water, but for two othet· 

---
I'<'HHOIIH. Fii·Ht ly, in a la r ge numlwr of 
Hpong<'H th<'Y ell'<' hl'ld to lw the lllOnths, 
:.md Jwrha pH in Homr nw;um •·c th<• digrstive 
nnitH of tll<' o rgnniHm. Living f'\petimens 
of SOUl(', llH\HlJJy Hilll p l c>. H}>Oil~('~ which 
han' hN·n lwpt fm· -.1 tinw in wnh·•· con-
1ninillg ~llHJ H' IHll'Cl JHHti tll'H of <·m·mine1 

and t h<•n kill(•d and ~<.·<.:timwd, hcnc been 
found to h<l\'(' the HnbHtanc<• of the 
<'Ol lcu·<•<l <·<• li s ~orgc<l with n1i nut<' pat-ticles 
of the ('Oiotn·ing mattPr; in tlw same situa­
t ion smn ll nn imnl<.:n l;"(>, H1lth a · are 

i\ llt'""l ;\' burn f1·cc-:-o " ·innn iltl!." :OO}IOlll.:;e larnt. 
' l ' ht• Yihl'nthm nf th t· lbt ,:;<>ll n tlcJ•enct iug 
frn m t ht• t'l• ll :-o ft t> ndOWI' tlu~ tiny or~·a nism 
with indl' Jit• nch•nt m ot io n. (i\fa cBride, 

"'f<'xl-Bool< of Embryolog·y.") 

alnmdcln1 i11 ~hall ow and ~m·face W<tters. 
<11'<' n l ~o fo nn<l. 

'rh<' mot·<.• eomplienh ... d the ce:1nnl ~ystem 
of tlw ~pongP. t h0 mm·c• <•ddenee t lwre is 
of nll('l'<ltion of 11w nnits c•ntn1:t(ld ,rith 
1 hP <·<l p1m·p of food. t lw eollared cellR 
hd ng moJ·(> or le~~ ~up<•r edNl in tJ1is 
fn nt1 ion hy othpt· l>Ptn li;u <·Pll~. hltking 
both fhtgelhl and <-olhu·s. ''"hith al'<' fonud 
in f lw lining of 11w illttuTent canal ; in 
t lw morP h igh Jy l'YohNl spongt~~ the 
eollm·ed tt\lls at•t} mainly <·on<.:<•rnPd with 
ilw Jn·oclnd ion of t he <'{HT<.\nt, the inent'· 
J·pni, OtH'H -. ·pft't' t't>tl i o looldng n fter ilte 
<'<lptm·t' a nd ntnyht' 1o a huge exi.eut, the 
<lip;r~i ion of tlw food . Thus thr small 
t'dibl<' bo<li<'s ~u<'k(•<l i 11 arc aln;orl>cd and 
<li gt·~i e<l and thP wnstt~ mattet· disposed of 
simply l>y lw ing <·Oll\'Pyed to the t ellnlm· 
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surface of th(\ en nnl s and d i ~­
charged into th~ curren t. Tn 
the case of portions of food 
too large for attention hv a 
single cell, t lw observation 
has been made that a numbet• 
of cells have bt~en deta ih' d 
off, as it were, jointly to d~n 1 
with t hat parti cular frag­
nwnt. Some sponges a t lPast 
hare the pow()r of a bsorbin ()' 

t
. b 

nu ruuent in Rolut ion and 
display a k~en sense of 
choice in that di r~ction . The 
whole question. however, of 
ponge nutrition and ex:n·e­

tion has for many yearR 
formed a VC'xed problPin 
around whieh there has be0n 
no 1 ittle contl'oYeJ·sy. 

TTIE AFFIXITIE.' OF SPOXGE . . 

Another r eason whv t he 
collared cells are so h~port­
ant is that t hey pro vi de n K 

An encru st ing S!)On ge (Ch nlin n sp,) Jlhoto~o:r:ltlh ed undt•r n r O<'k 
ledge at Lon g Ret-f, n t-ar Collnro;-·, X .!i',,\' , T hi s tlrt>tt~· 
h e liotro)le s)leci es is cauitt' c nnHuou in s lu•IC e r e d situntinn~<~ ttt•nr 

\rith a clue to t he affin iti ~s of the group. 
'fhe animal ki ngdom is dh·ided up into 
two great divi ions- the Protozoa, which 
includes organisms consisting of a single 
CPll only, and t he ~Ietazo;-l, in which t he 
multicellular state is chara('t~l'istic. The 
sponges are without donht i he most lowly 
of the Metazoa, but it i s singular t hat th(3y 
ha,e no affinities with a ny other group 
of that great division. The collared cells 
arc found only in sponges and a Protozoan 
group, the Choa noflage11ata. One of t he 
cboanofiagellates has numerous indi­
vidual collared cells embedded in a ge la­
tinous matrix, and the hypothesis has 
been advanced t hat the sponges have 
branched off from the Choanofiagellata. 
'l,he isolation of sponges (Pol'ifera ) in the 
Metazoa is so pronounced t hat a special 
dirision, the Parazoa, has been set aside 
for them. 

'I'll El SKELE'I'ON. 

The Finger Sponge, in common with 
the majority of sponges, has a skeleton 
composed of spicules. A conception of 
the spicules and their arr angement is 

B 

luw ·wnter mark. 
[PhotO.-Jl. .ll usg,-a ve. 

perhaps b~~t obtailwd by ref(•t·en<·r to tlw 
illu tra tion. :\lost of the spicnlrs are 
tht·e~-I·n~·Nl, and 31'(' :o <HTan~Pd a~ <lt 
once to support and pto1ect the dPii <'ate 
parts of 1 he body. 'l'h rl'c arc al!-io tln~terli 
of small needle-like Hpi('nles wh i<'h pr·o­
trude through t he ~kin in <U't•aH wh id1 
cover th(\ bUnd ends of thr flaw• ll atP 
canals and also form a frin ge !-; 11 tTontHl· 
ing t he t>ntrance of ihr main pa t·H~<l ~t l'ie 
cavities. 

In t he sponge we have a demomd t'H tion 
of Xatm·e'!-; attempt at tlw ('On~t t·udion 
of a body. The J>ro1 ozoa, whi c·h i nc·lucl<'H 
the Choanofiagellata, are chara<"lPI'izc•d by 
t he posHesHion of a Hingle C'PII which 
carries out all the fnnC'tions lH•c·t•sscu·y 
for exi ·tence. .A. body implie.· tlw difl'er· 
entiation of cell. with a SJWtial fuuc·tion 
allocated to each kind. Ro in Hpougc•s 
there ate collared cell~-;, and in the inner 
jelly-like layer of t lw hod:r wher"in the 
spicul es are embedded, there arc found 
other kinds of cel1s haring various duties 
to perform. ome of the wandering <.:ells 
-cell~ which are al>le to move within the 
l>ody, but which occur solitarily and do 
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'1'\\' Cl s tH•n gcs frccauentl y £ou n cl cnst up o n 
lo c al IH•n c·IH•s after h eaYy coastal , , ·e:a ther. 
T h nt o n U ac I <•H i s Ch(' Ton g u e S tw n g·e 
('l'h ort•c.'t:t m uTgi n u li s) n nd o n t h (' TiA"h t a 

rel :t ted NJIN•ies (Th orecta ere<•ta). 
[Photo.- G. Glu tton . 

not f(n·m n i if-iH lH'- will rventnally become 
ma IC' m· frm}llr ~ex elements for instance. 
Oillei· <·Pilr-; ~1 1 ·<• <' ngag-Pd on t he 'York of 
fW<Tt>ting ::;picnll'x, <•a('h spicule being 
mo!-itly HP<' l'<' i<'<l by a Ringle cell onlv. but 
in !4ome .·pongeH 11n·ee <:ell· are req\1ired 
io mnnnfaC'tm·p n thrPC'-ra:ved spicule and 
:onwtinwH t>n•n mOI'f' to fo1·m -a strai ght 
01· m omlxoll xpienle. 

T ll l-: RE PlWD t T TI O X OF 'POXGES. 

All xpong<'!-: n ' Jn·odn<:e by a sexual pro­
<: e~!;, t hat ix, h~· male cells or sperms 
b1·ingiug- Hl>ont t he f<•rtilization of female 
tells m· O\'H. Ora and sperm s are developed 
in t lw H}1m<• indh·iclnal, but at different 
time!-i, in ot·d<'l' t1H1 t HClf-fc1·tilizati on may 
not take place. Thr spel'ms arc discharged 
iu to the ea mlh.; and so to the open sea, 
where t idt's ocean currents and in­
dept>ndent movement supplied by the lash­
ing of their tiny taiL combine to distri­
bute them widely, ·o placing them in a 
position whet·e they may entel' other 

spongeR, ~imilar to that from whic·h the~· 
em eJ·gNl , pPt' tlw i11flowing curn?nt. Should 
tbis ~pongp c·onta in ripe ova. fertilization 
ta ke~ phH·P and then d('velopment com­
meiH'('~ . Bvrntna l ly somewhat spherical 
emln·yos, mw lwmisp lwre of each of which 
is c·ovet·ed w ith vibratin g hairs. are lib('r· 
ated to <'n.io:v a brief spell of free· 
swimming existen c(?. 

A hnva i11 sett1ing down becomes 
attaC'lwd, and t•npidly assumes a c~rlinori· 
C'a 1 fm·m , wii h n C'C' ntral canal and simple 
apertures iu tlw si dr, through which the 
waiet· ClllT<'nts pa~!o{; t herr is present also 
an <-ll'Jn am<'tlt of spicules. vVith growth, 
t he V<nionR c·mutls and cellular elements 
<ne formed, and in due course the matur<' 
state is J'Paehed. The larvre of different 
sponges exhibit considerable Yariation. 
but, broadly spca king, follow the line. 
indicated above. The little boring sponge. 
OlioJia , which burrows in the shell of 
oy ·te1·s and other bh·ah·es, is the only 
kn own Kpcdcs in which the early deYelop­
ment does n ot take place within t he body 
of t he parPnt; in 01-iona before segmenta­
tion c:ommeuces t h e ova are extruded on 
to the oui er su1·fn ce, and in this position 
drvelopmcnt to t h e liberation of the 
lar·va takc>s pla<:e. 

CLASSIFICATION. 

I n end en voul'ing t o formulate a scheme 
of ch1ssitication for sponges (P orjfera ), 
rese<H'<:h workers have h ad much difficulty 
in t hat t h e sh·utture within the group is 
fundamentally 1·ather uniform. Ho\\'erer, 
tlu·ee main gr·oupH are distinguished, /:iz.: 
the Calcm·e<l, which ha ,-e spicules made 
of lime and possess relath·ely large 
colhu·ed ce ll ·; the Hexactinellida with . ' SIX-1·ayed, s iliceou s spi cules and simple 
canal system ; and t he Desmospongia, in 
which a skel eton may be absent, or, if 
a ske~cton i s IH'<'Sent, i t is composed of 
spon gm 1ib1·es or a combination of spongin 
:fib1·es aud s il iccous spicnles. The type 
of skeleton, then, i s the principal factor 
in the clas ificati on of sponges. 

The best commc1·dal sponges have a 
skeleton composed entirely of spongin, 
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which is a tough, fi bt·ons, velvet y sub­
stance, remarkable for the amount of 
iodine it contains ; some tropical sponges 
have an iodine content of 14 1Je1· eent ..• 
which is very h igh when one considers 
that seaweeds, regarded a s being rich, 
contain no mor€ t ha n 1·6 1Je1· oe,nt. In­
cidentally, it is only t h e sk eleton from 
whk h all t he flesh has been clean ed that 
is pm·cbased as a "sp on ge., for domestic 
use. 

A SPOXG E ME::-\AGE RI E . 

Sponges do not seem to be edible by 
many sea creahues, pa r t icularly l>y such 
higher forms as fish· so1ne soft -bodied 
molluscs are almost the only orga nisms 
regarded as subsist i 11g on a diet of 
sponge. Sponges, h owever , m a ke up for 
deficiencies in palatableness by the 
abundant shelter t hey provide for a lar ge 
t·ange of small sea cr ea t u res. A few 
minutes' dissect ion of t h e ca vities of a 
fair-sized sponge is generally repa id by a 
harvest of marine worms era bs, small 
prawns, brittle sea-sta rs, sNt-fleas, a nd 
what not. Indeed, t h e r egu lar finding of 
this miniat ure menagerie led ma ny of the 
early observers to fall iuto t he erronPous 
belief that t he growtl1 had been con­
structed by th e inhabitants , just as a bird 
builds its nest. Crabs not infrequent ly 
use sponges as a means of p r otection and 
concealment . The mask ed Spider Crab 
(Hyctstenus diacan th'l.f,S) lives in the 
shallo·w wa t er of estuaries, and when 
captured (somet imes on fi shing lines) is 
found to be covered with a dense g1·owth 
of sponge attach ed t o its ba ck and ljmbs ; 
singularly en ou gh, the nippers are never 
so invested, being seemin gly kept clear for 
action. The great a dvantage of su ch a 
covel'ing must manifest itsel f in var ious 
ways, in t he first place acting as a camou­
flage, at once serving t o conceal from both 
enen1ies and p rey, secondly, ma king the 
otherwise dainty era lJ morsel distasteful. 
On H yastenus) the spon ge is attach ed 
Ol'iginally by means of a mu cous secretion 
of the mouth, plus t he anchoring effect 
of numerous tendril-like hairs on t he back 
and limbs, botl1 helping t o hold in place 
the small fragments delibera tely put there 

'l'he Bulb Sponge ( SteiMi{IOllg ia l cvis). :\ 
I•laotograp h o f t w o s tH' Cim e n s. t h e o n e cm th t· 
l eft b eing " in t la e Hesb.' ' t h e ot h e r s howin~ 
t "h e s k e l e ton n fte r t h e fles h has d t•c•:t red nncl 

b een w ns h e cl o u t. 
[ Photo.-G. Clntto11. 

by the cra.b unt il they bi:'C'ome ntta<'hed in 
their own manner. 

Anothel' little Sponge Crab ( Pr talom('ra 
lat eralis ) , wllich is seen wlwn !-;lOll PH nre 
overturned bet ween tide-mm·J.:x h1 I 'or·t 
Jac:kson, also makr~ nsr of :-; pon~c· 
gt·o,,·th ·, bnt in a ctifft>rPnt m<lliiH'l'; it 
l1 olds a fl-agment of spongt> m·c• t· i tx hac·k 
by me~ns of the speC'hllly lll odifi t•cl hind­
most limbs- Such a coveril1g is C'ons iclPr·­
ably lm·ge r than the CTab and compiPI<'Iy 
hides lt from view wh en ohserrrd fl'o!ll 
a bove and i~ so controll ed in gJ•o wlh 
that it po ·spsses a f 'On ('a vi ty wh k h 
exact1y fit · the hemi,·ph <' l'i<'c\ 1 hnc-k of i Is 
bearer . 

• PO.:\GE FHi U Eitn ;x . 

From ve1·y an d ent t inws Rpongc•s ha re• 
been used a: toil et <I cc:essol'ies, 1 he· hPsl 
Pxamples fOl' that }Hll' j>OSP C'Offi i 11g f l'OID 

the Adriat ic and nuim1s p;u·t: of t he· 
l\Ieditel'l·anean . Of latrl' ,YP<UH t he fixhPries 
of the \Yest I nclies a11 cl 1 hC' Ji'JOI·ida Kc·vs 
have come into p1·ominence b.v yie lcl i ;1g 
excellent domestic ·ponge:, little, if at a ll. 
inferior to the E ln·op<'an m·tide. 'J'hc· 
~u ·tralian coast line i : rich in .·pongc• 
h fe, but most of tbe :pe<'iPs ate n-1 h i t•lp:s 
commer cially and tbe confon uation of the 
coast does not exhjbit tht> extensive 
shallows where commercial sponges could 
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T h e SJ)onge Crnb (Hynsten us tli:tc mat hul") 
slaowi n ,.:; hn l ( of i tlS bofl y flenu tlNl of S[lon,.:;e. 
'J'h e coverin,.:; of stann~e is an excell e n t 
c:n nouft:a,.:;e :nul ser,·t•s at o n ce to con cc a I 

t h e crab from both encmie:-~ :and 11re)· . 
(Photo.- G. Glutton. 

at onc-e :ftou ri~h and bP readily fished (the 
Great Barrier Reef region is, perhaps, 
exceptional). On t he Xew outh "\Vales 
coast spong(:'s very closely related to the 
ovet·scas varieties do occur, and are eqna l 
in quality to them, but payable bed~ in 
acces~ible situations ha,·e not so far been 
found. 

SOMF. LOCAL COASTAL I•' ORM:S . 

There is pet·haps no better way of ga in­
ing an id{'a of the variety of form and 
appe;uance of our local eoa tal sponges 
t han to spend an hour or so beachcombing 
after some heavy coastal weather, for 
the violence of the waves tt'ars sponges 
and seaweeds from their anchorage, and 
strews and pile~ them on t he shore. If one 
contemplates taking advantage of such a 
favourable opportunity, it is well not to 
delay, for the flesh of the sponge quickly 
decays. This accounts for t he fact that 
most sponges picked up on the beaches 
are in the form of skeletons, and it is 
sometimes quite difficult to obtain a 
specimen of a particular sponge "in the 
flesh." Twenty or thirty species of sponge, 
represented, if needs be, by dozens of in­
dividuals, can thus easily be .gathered and 
a few can be named on s1ght, but the 
determination of the majority is a matter 

of no 1ittle diffieulty rPqnil'in~ expert 
knowledo-p of t lw group nnd 1he mi('I'O· 
Rcop icalr.examinntion of ~rc-tion s; the 
rxten1~ll form iR not oftpn of much help 
in classifying except along thP broadest 
lines, and only t hen to c-1 specialist. Some 
of the <·ommone. ·t form!-;, however, found 
washrd np on th(> ]O('}ll beaches may be 
identifiPCl on th(> Rpot ilnd below a few of 
th e~e m·(l en umerc-l ted. 

X KW Sou'L'J r "\VALE~ B -<\. 'J' TI SPOXGF. 
( FJuspoH ,qi(l, ill a ICOITCI ) .- Dried specimens 
resemble in shape, sizP, and colour the 
in1porh.,d bath sponge~, to the be ·t of 
which the species is c-losely allied. The 
fil·st specimens to be examined sci<>n­
i iofical1y were taken at Lake Illa,Yal·t·a ~ 
NP'W South "\Va les, hence the name; but 
the species ha a much wider range along 
the coast, extending north at least as far 
as Tngge1·ah. This sponge does not seem 

A b e n utifu l exnm(l le of t lu• C u tl 
St,on ge ('l'h orectn ten nis). 

[Photo.-G. Cl tttton. 

to occur in any particularly constant 
shape, and is generally picked up in 
amorphous 1nasses, often obviously torn 
from much larger growths; there is a 
tendency for growths to develop flabellate 
<>xpansions. E 'uspoH gia Ulcuvarra is the 
best of our sponges ft·om a commercial 
tandpoint, but it has not been found in 

paying quant ities. The late Mr. T. 
"\Vhitelegge repo1·ted that it is ". . . quite 
C'qual, if not superior, to many of the 
kinds used for domestic purposes. The 
textu1·c is soft, elastic, tough, and durable, 
and the main fibres are entirely free from 



JAN. 16, 1932. 'riig AUSTRALIAN MUSEUl\1 l\IAGAZI~E. 305 

foreign bodi~~ s.urh nR s.and grains and 
spicule frng-nwn ts.. . ." Clean dead 
peeim('ns wns;hed np on the shore are 

,rellowis.h-brown in colour and qu ite soft 
and woolly to tlw ton <'h. 

Trn: CrP RPO:'\<aJ ( T lwrecta t enuis) .­
d.lthongh or<·n tTinp; in othr 1· forms, t hiR 
sponge i most often <'OllPtted in t he shape 
of a rnp. ...\ large spedmen would be 
abont eight inches h igh, with a diametet· 
across the 1 ip of t lw cup slightly less . 
The living spon gt> is nttached by a short 
very stout stalk. ':Ph t? ou ter su rface has 
on it lon~itndina 1 l'idges, strongly 
marked below, but fadi ug away toward 
the upper margi11 . vVhen found in the 
flesh, the exhn lant pores are set?n within 
the inside surfaec of the cup~ they are 
quite large at the base. but get smaller a~ 
the margin is a pproa<'hed. Smaller in­
halant pore~ ar<' scattered o,·er the oute1· 
m·fa re. The Hkeleton has the form of a 

firm mat of fibre~ , of which the main ones, 
\rhen examined microseopically are per­
ct•ired to have a core of sand grain .. 
The genc1·al tc>xtu re is so close and 
hard as total ly to u n'fit it for domesti c 
purposes. 

The shapes t lliR sponge may be found 
to assnme ha vp a wid<' range, varying 
from ftabe ll ate examples to the perfect 
cups. Usual1y it is the skeleton only 
which is d isrc;vc•rrd, and in t hat state it 
is brown in colour. 

The re la t<ld ~J>P<'ir . ..; Tll orecta er(' eta 
also occ.:ur: in a range of fo1·ms, from 
erect lobo~e rx~1mplc~ with flattened t op!'; 
to hollow in\'Prt~d con e~ nnd cup shapes . 
hut \\'jth a more slend<'r <lltd much longe1· 
talk than in 1'. t r wu,i:;;. 

TnE 1'oxG t' l~ POXGJ•J (Thorecta marr;in­
ali8 ) .-Here again the form is uot con ­
stant but t he commonest seems to be thP 
tongl~e shape, when the total height of 
the sponge mHy be a foot or more. of 
which the lower quartPr .is a slender .·t<1lk. 
The large cx<·ntTent canal open ings ar·e not 
nlmwt•on~, and are usually concentrated 
on one side. 

TnE BuLR SPON'GE (Stelos1Jon gia le vis). 
-1'his is OIH' of t he commonest of the 
sponges washed ashore, and occurs in the 

fo1·m of bulbs ha,'ing a 'Vertical diameter 
of three or four inches. supported by a 
~hort ~talk be]O\\' and hadng at the top 
t h e O]>enin<r of the main excurrent canal 

M • } (oscnlum) . itnah•d on a mall comc.:a 
ele,·ation; t lwrP i. gen erally onl~~ one 
os en lnm, hut two or more are sometinw~ 
fo n nd on the crown of the growth. Tht> 
xkel<•ton if;; ehe!->tnut brown and is Yer·y 
hard aud coar~t>. the lidng PX•lmples 
heino· mmnl ly li!!lt t dolet brown. 

M • " 

T~' ll l' n f h un t ust•cl in :o.JWIIJ.:-t> fh.ht•ri'· '· J-' lurltla . 
T h t• l :uldt-r " ' h i c•h th(· dh c·r dt·:-c·c·•Hb i:o. 'hon 11 
trict•d U JI . :n u l 11 c•tart•tl t':tf(•h mn~- ht• :-~•r• u nn 

tht• huat if,t•lf. 
[Photn.-1' .• '. f'i.<tll n ul'catt. 

In <Hl cliti o n t o th c> xpnngps nwnl ionl'd 
abon ' . 1 h<' I'<' m·p all sOI·ts an d xiJws of 
ol lH'r sp<'t'i P!-> to h<' tollc>c·tpcl. Orw or I l ~<•st·. 
in ))<11'1 knhll·. is not oftt>n W<lshPd asl H>l'l'. 
but may bP ronnel plt•Ht ifnl Jy hPHc·H 1 h 
SiOJH'H i1Ud llllde t· l'O('k ]ptJ ~.WS hPI\\'I'f'll 
tjde-mnr·k s. Jt is an CU<'l' Ux l in~ typt•. d ot•s 
not grow n~r:r thi <'k atHl sho\Ys <1 t C'IIdt• Jif'.\' 
to lobt• o n t h(• npJH'I' sm·facc•. L:u·~f' 
OH('nla nt·r srn1tered m·c·r th t• sn l'fc-H·t•, a nd 
tlw ~p e<:ie · di s pl ays t1w pretty ht•lioti'Opr 
·h<Hle fnh·ly grn eral in tlw nwmhl·r:-. of 
tlw genu · Cltalina . to wh ic·h it belongs. 
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The Eye and Eyesight 
BY R. GRANHLLE WADDY, ~LB., Oll.~L 

ANIMAL and vegetable matter consist 
of a mass of small separa t e 
element , closely packed together 

to form the tissue structure, each indi­
vi dual element being known as a cell. 
Ever·y living tre?ature, composed of count­
lesR millions of cells, has originated from 
only two cellR, the ovum and the 
sperm. After the union of these two 
microscopic <llements a process of 
division r·apidly goes on, the result-
ant maRs growing in size as this 
ceaseless and rapid multiplication 
proceeds. Yery soon the cells take 
on different shapes, functions and 
chal'acter·s, become specialized, as it 
h; call ed. There are organisms such 
as bac·teria, g<'rms, and the amooba, 
which are single celled, unicellular, 
t l1l'oughont life, an d these primitive vo::.~:so 
forms of life possess a sensit ivity to 
light over tlw whole cellular struc-
ttn·e. In multic(lllul:u structures-
often in botanical as well as in 
animal-sensit iveness to light be-
corneR the sprcial fun ction of a group 

or surface <·ell origin, and develops as an 
outgrowth from the primitive brain of the 
emln·yo. The other parts of the. eye 
develop at a later· date and are des1gned 
to petform the functions of protection, 
nutrition, movem(lnt and optical 
pnrposes. 

-&eU JIOTIC 

of cells partaking of a differentiated 
structnr·e; usually this consists of a 

Vessels nnd n t-r,·.-s of the c ltorioid nnd iris, seen from 
surfclce or epit hel ial cell connected nbon·. 

to a nerve cell by a fibre of greater 
or lesser length, by medium of which the 
timulm.; c1·eated by the action of light 

upon th~ protoplaRm of the epithelial cell 
is conducted to t he main or central nerve 
organ. 

The tlye of man and of the higher 
anima 1~ i~ <'Rf.ientially a similar type of 
app:n·atu ~. thcJ·<' bPing-, in place of a single 
epithelial cell , a ·rnst number, congregated 
together to fo1·m the sensitive retina. This 
layer of tissue is the vital or essential 
portion of the eye nnd its function, all 
other str-uc·tures being there either for its 
protection or to fac ilitate its proper and 
efficient funct ion. It, too, is of epithelial 

Let us con~ide1· the systems into which 
these charaeters may be classified. 

PROTECT! OX. 

The eyeball lies in a bony cone, fiJled 
with soft fatty tissue; t he rim or margin 
of t his cone or 1·ecess overhangs suffi­
ciently to protect the eyeball from many 
Llows, except th osfil of a stabbing nature 
ft·om dheetly in front. A great ma.n~' 
playet·s of cr·icket and tennis, and boxers 
receive blows upon the face with the ball 
or fist and have t he clelic~te eyeball saved 
by thi s overhanging bony margin. It is 
because of t he ~mall size, not the hard-
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A 

ness, of a golf ba ll that blow s in t he 
neighbourhood of t he eye so of ten do 
permanent cont nsion a 1 da m age to 
the eye. 

Adja~nt to tht:o rhon out 

8 

1---------
'l,he lids protect the o·lobe from 

desiccating, and mechani~ally move 
off particles of dust a n d dirt. They 
also, by a rapid r eflex a ction cau sing 
closure of the lids , save t he o'lobe 
from squirts of corr osi ve acids or 
other liquids, a nd pt·otect 1n a 
hundred differen t ways. 

The conjunctiva or lining mem­
brane of the lids a nd t he eyeball 
forms with the lids a sor t of ball 
and socket joint which facHitates 
movement. 

S c lt e nt e of t h e s t r u etn r <> o f t h e h u m a n r e tin n. (After 
S oute r i·n Po~ey nn cl Stl ille r.) 

The lachrymal apparatu s by 
supplying a water y secretion 
lubricates this joint, provides a solu­
tion which i s deleterious to bact eria 
and germs, a nd k eeps th e cornea 
moist and polished. 

A . Horizont:tl :se c tion , Juenuttoxyliu Nht in. I . l»iA"m e nt 
e t•itlteli:tl layer . 11. L aye r o f r o •ls :n ul c on es: a, e x ­
ternal ; b, inte r n a l e lem e n ts. Ill. Ext e rnnl limitin g 
n t e tnbrnn e. IV. Exte rnn l m oJe c ul n r l n yer : c, fibre ln yer . 
V. E xte r n nl grnnulnr lny e r . VI. lnternn l m o le c ula r 
l u y er : d, st•ongioblnsts; e, su tll.OTtin~ fibrt-s o f iUOIIe r ; 
f, nuc l e i of t h e sa1n e. VII. Int ern n l ,::;rnnn la r ln y e r . 
V III. L a yer of gang lion c e lls . I X . Ner Ye fibrE' lnyer . 

X . Inte rnnl lin t itin g nu~Jn.,r:tnc. 

THE ORGAN S AND F UNCTION OF SIGH '! ' . 

(CL ) The Suppo1·Ung SystenL- A s 
the eye has t o move about in or der 
to be directed upon object s at differ ­
ent angles in t he :field of vi sion, it 

B. Dent(nts trat iou after t h e m e t h od of (,; o t~i . r. P iA"ment 
e t•ith e linl lnyer. Il. L:1y e r of rods :uttl c cl n es. Ul. :ll o l e ­
c u lnr nud v isu al cells . I V . External I• lexifo rm lnycr . 
V . L :tyer of Jtor i z o J.t t:tl c e lls . ·vi. L n yer of bi JW inr ct•lls . 
V II. J. .. u y e r of n nutcrin e cells . VIII. In terunl Jlh'.'dfo rm 
l:tyer ( fib r e l n yers). I X. L<t yer o f !:<l n g li o n ce lls. X. 
Nerv e fibre l nye r: 1 , d iffu s e nm tt c rine ce ll:<': 2. difl' u se 
g :n tg lio u c e lls ; 3 , centrif u g :.l n e rve ftll rt's ; 4 , n s s oC'in ­
tiOl t-nnt n c riu e cells; ;;, nt-ul'og lin C(' Jls; <;, l<!llJlflOl'tiug 

has to possess some solidity, a n d tl1is is 
provided by a tou gh , den se coatin g called 
the sclerotic. But wer e this a unifor1n 
globe, like a tenn is ba ll, it would be 
opaque, and Nature has l et in, as i t ·wer e, 
a watch glass, t he clear transparent 
cornea, thtough which rays of li gh t pass 
ft-om external objects to r each the r et ina 
and so stimula t e i t to p ass on the st imulus 
to the brain. The sti·ucttne of t he cornea 
is shown in t he accompa nying micr o­
photograph. 

(b) Vascu7CL1" m· N1{1trit,ive Syst e1n.­
Tbis comprises t he a r teries which convey 
oxygenated blood t o a ll t h e cells, and t he 
veins by which the u sed blood r·etu rns t o 
the hear t . The cornea is a type of tissue 
str·ucture totally devoid of art eries and 
ve1ns and has t he nutrition of i t s cells 

' supplied by a fluid of blood pla sma t yp e 
which circulates from the peri phery in 
channels called lymphatics, in which 
there cir culates a fluid which ha s 

fil•res of 1U iille r . 

passed t hrough t he small C'r art(' ri a l 
vessels. 

One of the inner coats of t he t>ye. I,Y i ng 
againRt the protective, tough Rcl e1·o1 ic, iR 
t he ch orioid, consisting of a clo~c mesh· 
work of veins and artel"ie~, reall y lik<· <l 

l<u·ge nrerus 01· " birth mark": t lw fun d jon 
of t he <:horioid i s to provide a fi1w systc>m 
of vessels out of which lym p h or bl ood 
plaRma ('an t ransude in order 1 o snppl ,Y 
food and nourishment f01· por t ion of l he 
delic-ate r etina . EYery man . wom Hn anrl 
ehil d has t ile same 0 1· near·ly tlw ~anw cl is­
t i·ilm tion of artel'ies and r pins, t ht•J·r br i ng 
' 'ery few depa rtlu·es from .·ta ndcnd. 

(c) Sensory or Pe>·r·eptirr> ~ 'y8trm.­
T hi. · system is the rita 1 onP of :jght or 
Yl SIOn . I t ma.r be dh·jded into thr·re 
pOI·t jons : 

(1) .o cular ~n which the retina pl ays 
t he cluef f11 nctwn. And here it may be 
well t o E>xpla in some of the detail: of t he 
a ct of Yision. Eve1·y object in an atmos· 
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phere of light reflects r::tys of light , 
some of which may be so directed as 
to p;;tss through the pupil of an eye. 
Tht'Y a 1·e so directed or focusscd as 
to come to a point on t he retina and 
there certain specialized cells are 
stimulated by some electrical or 
chemical reaction, and these cel1s 
hand on the created impulse to at 
least two other spe<:ialized c-ells in 
series ; the latter of t hese has a long 
fibre attached to it, and t he fibrrs 
graYitate to,Yards a minute hole i11 
the sclerotic at its back portion, paRs 
out of the eyeball through minute 
perforations in the sclera, eompar­
ab1e to the holes in a collander, 
group together and become t he optic 
nerve. A substance called rhodopsin, 
or Yisua1 purple, plays a very im­
portant pal't in the translation of 
t lJC ~timnlus of the rays of light into 
t he Pnergy produced thereby npon 
the tet inal cells. On or in, the retina 
an upside do\Yn or inYerted imagf> .,.'l'bt OS>IIo tJdo. 

of 0Xternal objects is IH'Oduced Diagram. of th~ rig l• t <Hl ul t hunwn ey~. flh·iflCfl ue:trJ~· 

b t l f 
·. f . 1tor1zon t ally t h r ou ,.!;h t h f" muldlt>. 

Y -w r r ra ctmg or oeussmg (After E. A. Schcife,·. 

apparatus. 
(2) 'T'he Conduct ing Podion .-This 

lrad~ the stimulus pffected l>v the ravs of 
light front the eyeball r-i.a th~ optic ~erve 
to tlw brain, by a some,:~,·hat long path. 
'rhe optic net·ve. of thf> two C'yes send half 
theh· fibres to a crossing arrangement at 
the optic chia :-;m, and thereafter the 
nerves are known anatomically as the 
optic haets. 'rhese tracts, t\\TO in number, 
run into the lower portion of the brain 
and t he long fibres, odginating fr-om the 
r etina , end by wrapping t lwir tentacles 
m·onnd a ne\v g1·oup of cells, and at this 
stage ha11d on t hPir stimulus to the new 
ce lls. A eowplic:ated a1Tangement of 
<:Plls he rea bouts event ually sends t he 
stimn lu~ to the grey matter of the brain 
in th e occipital re~ion; that is the portion 
just above t he nape of tJ1e neck. It is in 
t his Yisual c01-tex, as t he a1·ea i~ named 
(it i~ present on each side of the brain ), 
that the act of d sion finally and actually 
takes place; this brain mat ter is essential 
to vision. :Many a soldier has been shot 

through the back of t he heH.d, t he bullet 
l 1.1 j uring these l:>mall dsnal cortex areas, 
and beeome stone blind, alth ough his eyes 
han? not l>ceu invohcd in the ::;lighte~t 

damage ot· a lteration. If we togitatf' a 
moment, i t will lw rf>alized that we see, 
not '"dtb out· eyes, but with our brain. 

(3) 1\iotor System.-Some of the lower 
animal s have fixed and immol>ile visual 
organs, and in these cases they are 
usually multip le. The next step in 
development \Yas t o r educe t he number of 
eyes and make the fewer ones capable 
of being t u rn ed in varying directions. In 
t he higher animals we have six muscles 
·o attached to the eyeball as to be capubl<' 
of moving it round a complete circle : t he 
gl ol>e is, as it were, set in a ba.H and socket 
joint, capable of being pulled hither and 
thither l..>y th<.' 1nuscles a ttached to it. 
These muscles are r eferred to as the extra· 
oe:nhu·. 

In addition, th er e are two delicate 
i ntr-a-ocular muscles, one being a cir cular 
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ring, surrounding t he area of the pupil 
and embedded in the iris t issu e. The con­
traction of this n1usde r educes the area of 
the pupil; in strong lights, glare et cetera, 
this muscle functions like the di aphragm 
of a camera, and so reduces t he amount 
of light entering the pu pil to reach the 
retina. The second of these 1nuscles lies 
a little deeper in the eye, and is con­
nPcted with the function of accommoda ­
tion, or focussing of near objects. By its 
action the lens is permitted to alter its 
shape and become more convex, t hus 
giYing it a differing focal length. 

(±) Refracting or Focussing System.­
This is rather too complex to deal with 
at length. Suffice it to say t hat the 
nol'mal, healthy eye when at rest is so 
arnmged as an optical systen1 as to focus 
parallel rays of light on to t he rod and 
cone layer of the retina. The rays, from 
being parallel to one another, are "r e­
fracted" or bent towards one anot her as 
they pass into and out of the cornea, again 
as they pass through t he convex lens, so 
that eventua lly, instead of l>eing a 
parallel bundle, they unite in a pencil 
point. Objects nearer to t he eye than 
twenty feet have diver gent rays arising 
from them, and unless the convexity of the 
lens is altered, these diverging rays would 
fail to focus on the retina and the result­
ing image they creat e vYould be blurred, 
like a bad photo. The lens, through the 
agency of the ciliary muscle is, therefore, 
in a constant state of change to a llow for 
the focussing of objects; thi s act is 
refened to as accommodation. 

The abnormal eye is so constructed 
when at rest as not to focus parallel rays 
on to the retina, and this is t he reason for 
the wearing of spectacles, t he glasses of 
which are constructed so as to correct the 
inherent deficiency of t he focussing 
system. Long sight, or hypermetropia, is 
such as to require con vex spectacle lens; 
short sight, or my0pia, needs concave 
lens. Astigmatism is a t erm used when 
two diameters of the cornea have differ­
ent curves instead of being equal as in a 
true sphe;.ical surface. A portion of a 
tennis ball has a uniform curve in every 

radiation, and this would possess no 
astigmatic error, whereas an ordinary 
spoon bowl has such an error in that 
the radius of the curve in the direction of 
the handle is larger than the radius of 
the curve at right angles to the h<1ndle. 

The focussing or optical sy~tpm of the 
eye is necessa1·y to p1·odnc:e sh<np defini­
tion of the outside wol'ld, but is not of 
itself the act of sight, ~which appertains to 
t he retina and brain . In t he cond ition 
kn own as cataract the lens de,·elop~ blur · 
smndges, or opacities which hind('l' it~ 
function , and e,·entua lly the len · b0c:onw · 
non-transparent or opaque, ~o that 
a lt hough t'he retina be hea1tby. impn l~-'c's 
of rays from t he objects ca nnot reac·h it 
owing to the opacity of th e lPns. It i. 
rather like being inside a l'OOm with t he 
blind ch·awn. RaiF;e the bliiHl. extnH:I thp 
cataract (requiring t lw mo:t dC'Uc~lt<' 
operation in the \Yhol(' of f·nu·gC'ry), nnd 
t he way is open for the~e t·~l~'s to J·eac:h the 
retina. But the focn:-;siug po"·c·r of tlw 
lens has been remov<'d from tiiC' C'ye, so 
that the image is VE'l'J' indb.;tind, nnd th e 
patient who has h~d c-1 ('~tarnd opPration 
has to replace th e intn1-ocn lar h'us by 
an equally powerful lens wot·u <Ho~ a 
spectacle glass, and, a~ thP fundiou of 
accommodation has been intprfer<'cl \\' i1 h, 
the individual requin•H a difft>rcn t giHsH 
for focusshJg objec·ts at nu·ying clistarH'('H. 

(f>) Pressure Aystem.- Tt js oln·joux 
that a holl ow c:up o1· xlwll lik<· ihe Hllp­

porting system must nr-Nl sonH' p;wking 
to keep it fr-om roll a psi ng on il se• I f. 'Phc• 
eyeball has a no1·mal JH·essm·e or· IPuHion 
of its own which mnxt be m~l in1nin<'d, 
otherwise diseases arL ·e an d 1 lw 1 ixsul's 
undergo degeneration. ( 'onsidC'r a fool­
ball. r ntil the })ladder has air blown 
into it, it i s soft and nxelc"ss, mnc·h likP 
an eye which has had a J>nrH:turr wound 
\Yhich has all owed the escape of in tr·a· 
oculat· fluid. The footballPJ' knows hy 
feel the proper tension o1· t ight Hcss to 
which th e football should bP inflatc•d in 
order to make it mo.·t .'eJTicPabl<·. • •o 
with the eye. Fluid~, rather like a saline 
solution, are in constant C'ir(·ulation in· 
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side the eye, being S(lcretecl from blood 
\'CSsels into areas devoid of t issues, thel'e 
to circulate and undergo a continuous 
out wm·d d1·ah1age t h1·ough minnte 
channels . Shottld acce!'i~ to iJ1ese channels 
hP llawpered tlH'l'f:\ is n t('ndency for tl1e 
11 nicl to <lccumulate in the eyeball and 
t IH't·ehy fm· the pt·essure or tension to be 

---------------------
1·<tisrd. If thi ~-; t·a iKc> <l ic>nsion be continu('d, 
eit lwr pet·nnln<>nily m· iutermittently, the 
n >ti11a hetom c>s HqtwPzed and evcntnaliJ 
blindness t·esn1t~ . An jnC'rease of intra. 
ocular p reRsnre gol'H by the m edica l name 
of ghn1comH , one of t he worst s i ~ht­
d<'sh·oying- (lisea!·W t-; to which the <'ye i. 
subject. 

The Life of a Dragonfly 
BY R. J. TI LLYAtm, D.Sc., J1~ .R.S. , E'I'C . 

ON a calm, sunny mortling of a WPPk­

end in e:u·ly "Xoypmber, I am stand­
ing l>y the edg(' of a sma-ll pond in 

wh ic-h grow many intpt·rsting aquatic 
plauts, water-lilies, bul l-ru ·hes, myrio­
phyll nm and potam ogeton. The bull­
I·nslws form a tall edging to one side of 
1 hP pond, a ver·y conv<>nient hiding-place 
ft·onl which to observe without beina seen · 

b ' the myriopbyllum and potamogeton 
: pt·ead out in irt·egula r ma · es: the wat<>r-
1 il iPs expa nd t h eir clusters of leav<>~. 
floating flatly on the watt'r , with here and 
th t•t·t• a freshly opened fl ower of exquisHe 
heanty breaking the <:i t·cular outlines of 
t he IPH\'e:->. There i s scnrct'ly a perccptibh• 
ht·rnt h of air over the pon cl. There comes 
a whirr of win!!s, Hncl a la re:e Drao·onflv 

L' (._l b t ' 

(_l ua.r JJCt~puensis ) <lppears suddenlv on 
tlw ~-;('ene, flashes a c·t·oss the pond, ris~es in 
a g t·acefnl CUJTe to capttu·e a small un­
wary moth, and disappears as qnickl~· 
a~-; it came. A few m inutes later I hear 
a t1 id~ of wings, followed by a low drnm­
mitl g sonnd from the farther edge of the 
pou<l, nnd I see two of these same dragon­
fti ('s apparen t ly engaged in combat. I t i s, 
hmn.,,·l·r, not a fight, l>ut a friendly inter­
lude between mall• and female before 
mating. ~rheir eYol ntions together in t he 
nit· Hl'(' !:50 rapid that one cannot quite see 
what is happening; but the r esult of <-l 

quid~ entanglemf'n t and disentanglement 
is t hat they now appear together, fly i11g 
i 11 good order, tcUHlem-wi~e, the m a le j n 
front of the female, holding her l>y t he 
back of the neck with his anal claspers, 
a nd, as it were, solicitou~ly asisting to 
explore t he many lik<.,ly places in t he pond 
where her eggs might be la id. 

Tt i s her e tha t thP hull-rushes corn~ in 
haudy. One can gazr t hrough the delitatc 
Hereen of g reen uprights ·without disturb· 
ing t he insects in t h eir evolutions. Thr 
pail· are now coming a long the pond to­
wards m e, stoppi ng h er e and tl1ere to 
explore t h e floating lea,·es. Soon they 
;u·rive at a fin e r lump of water-lil.v leaves 
situated only a few feet from where I am 
wa telling. ':rhe f <.'ma le a ligh ts 011 a broad, 
flat leaf, and mm·ps backwards until :he 
can feel t he edgP of it with the tip of lter 
abdomen . ~Iranwhile the male. with 
wings whin·ing, r ema ins poi~ecl H !most 
vertically in hont of he1·, evidently by thi · 
111anoouvre ass i.-tin g her to mainta in lt('l' 

balance in a ra t lwr unstabl e poHi tion. 
F inally, sh e selects a sui table area on the 
underside of t h e leaf near its edg(•, and 
curves h er body round i t, rasping its Hoft 
t issues ·with Jwr ovipositor and evi drutl~· 
laying se,·era 1 eggs one after another in 
t hem. A kind of intentness seems to ~-;ettlc 
down u pon t he pair ; the male i~ tireless 
in his spim1ing en Prgy as h e keeps poised 
011 quivering wings in fron t of t he female. 
A period passes w hich appears to m<· to 
lH' fully five minutes, but iR prol>aiJiy 
mncl1 less, during which the pnir remain 
preoccu pied with t his busine~s of egg· 
laying; then t here is a sudden swoop from 
a boYe, an d a ~omewhat smaller but 
s wifter dragonfly, t he common species, 
If emioorrlulia tau ) t ries by a sudden dart 
to interfere with t he pair and suc<·t•cds 
sufficiently to c·ause them' to r ise iu the 
ah· and continue t heir explorations 
further down the pond. 

A little later, Ilemicordulia tau it elf, 
one of t he fa ·tl,st and best of flier·s, dashes 
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rapidly pa~t me engaged in pairing with 
its mate in t he air. This pair, ho\vever, do 
not continue for long flying tandem-wise : 
instead, t hey disengage, and the male 
rise. and circles high into the air, while 
the female, apparent ly with great trepida­
tion, proc('eds with rapid, jerky mon'­
ments to wash off into the pond t he fertil­
ized egg!S which a re oozing in a kind of 
jelly horn the end of her abdomen. This 
is clone by repeatedly descending to th e 
level of t he pond and then quickly dipping 
t he tip of h<>r abdomen on the water, with 
a kind of btushh1g movement. 

Fnrthr t· ont on the pond there now 
appea 1·s a smaller dragonfly, bright r ed 
in colour, flying tandem-wise in front of a 
greyish-lH·own companion, which is t he 
female of t he same Rpecies, Diplacodes bi­
lJunctata. Th e fcma le is doing a lmost 
exactly what the female H enticordulia 
did, bru~hiug ofi sticky masses of eggs 
from the end of her abdomen into t he 
water; but she i s assiAted by the male, 
who accompanies her everywhere. 

On a nearby reed, a foot abo,·e t he water­
levrl, a pair of small damselflies have just 
settled. rrhesc two are coupled tandem­
wise. TJw.v a1·e Austrolrstes leda) t he male 
a lovely blue and bronze, the female 
dnller and with much less blue on h er. 
They at e exploring t he r eed-stem, moving 
slowly down it nu til t he female r eaches 
t lw water-lerel. ITa Ying descended half­
way into thP wate1·, she starts slitting the 
stem with her ovipositor and inser t ing 
eggs in to i1. 

The littlr dam~elfly and t he huge A.nax 
agree closE>ly in their methods of o\'iposit­
ing. Both nre nccompanied by t hei r 
males : both ~Jit open the tissues of water­
plants· and both inser t their elongated 
eggs wit hin the slits. Some of the float­
ing leaves on t hP pond ar e seared with 
criss-cross markings where n umerous 
dragonfl i er;; have r asped their tissues. If 
such a leaf be gathered and held up to 
the sunlight, the eggs can be seen clearly 
in situ within it. 

On t he other hand, the swift H e'lni­
cordulia and the darting Diplacodes dis­
pense with the formality of slitting the 

tissues of wa 1 et·- weeds, and deposit 
roundPd eggx in wat<.~,. merely by brush­
ing t1w m ofT f1·om th e t>ud of t he abdomen. 

The fos. iJ r e<·ord Hhows us that, of all 
the li\'ing typex of dragonfli es, t he li ttle 
damHelflies are the most ancient. All of 
these use t1w eumber some method of lay­
ing their elongated eggs in split. in plant­
t issue!-:!, a nd so a lso do the more ancient 
types amongst t he trne dragoufl.ies. It is 
only t he most highly evolved of these 
latter , as r ep1·esented by t he t wo genera 
If C1wic01·d'u.lia ::wd D,iplacodes already 
ment ioned, which have simplified the 
origim1l process by dispensing with 1 be 
ovipositor and producing instead, direct 
from t he abdomen, a more l'Otmdecl typt• 
of Pgg whi t h tan be washed off straight 
iuto t he water. 

'J'here are two different kinds of dragon­
fly Jarvm. 'rhe little damselflies which 
we have already r;;ta ted are the most 
anci<>nt types of 'the order , have, a· might 
be expected, larvc:e which are most Jike 
the corresponding a dults. These a re 
slender, g1·aeefully built aquatic forms, 
of t he types shown in t he photogrnphs 
of A ust1·o/('8tes a1wl·is and A·rgiolf'.~;tc .· 

·icte,rom elct,ts) and easily recognized by the 
posRN;~i on of t.Ju·ee conspicuous breathing­
org·a n~ at the end of the body, called the 
cn ndal g·ill s. On the other ha nd, the true 
di·ago11flies possess la r vre which differ 
gT<'atly in fo1·m from t he adult insN:t, 
lwi ng muth stou te1·, like Anus papueu.sis, 
or else more spider-like, with a shor t, sqn<lt 
body and long legs like H emicordulia tau. 
These types 11<.'\'Cr ha ,-e any caudal gills. 
but breathe by means of a complicated 
series of internal gills situated within the 
r ectum. Tht•y make a fine bait for trout. 
an d ~ne known vernacularlY as ''mud­
eyes," as most kinds liYe at" the bottom 
of Htt·ef:l ms aud ponds and are 1·emarkable 
for the prominence of their large eyes. 

Let n~ now follow ou t the indiridnal 
life history of the big fellow, An.ax 
papuens'i8. 'l'o do t his, we must provtdc 
ourselves with an aquarium and some 
sma ll glass jars, each of which should be 
provided wit h a clean sandy bottom a~d 
suitable aquatic plants growing in 1t. 
Besides t hese, i t is advisable to have a 
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Emt>rge n ce of A nnx tHttlueus is Un r nt . fr :> nt t h e 
t>gg: Left, Ilrou:nnJih e•nergin~· t"rnm egg·-sh c ll; 
centre, youn g ln rvn eut er~·in~· front )lru­
nrmtlh:t l s laenth ; right, the ynun~· l:tr,·:a free. 

(All fi g ures x 20.) 
[R.J.T., clel. 

few P etri dishe contain in o· water with 
. 0 

a little duck-weed floati n g; o n it. 'Ve 
begin our study by gathering th e water­
lily leaf in w hich we have obser,·ed the 
female Anaw to oviposit. lloldin{-!: it n p 
to th0 ~unlight, w e see at once t he s lit · 
nuHle l>y the insPct, and, on cutting t her.:;e 
open, we ha ,.e no difficulty in fin ding t h e 
elongated eggs. It is b est not to sepantte 
the~e out, but to cut small sections of t h e 
leaf with the eggR still in 8itu, and phH·e 
the ·e in one of 1 h e P etri diHhes f or obser­
ration . If ne<.:e sar y, a few of t he eggs 
can l>e separated out fot· examination 
under t he mlc:roscope. vVe sh a ll pass OV<'l' 

h(li'e the changes which occ111' in the egg 
dnl'ing the embryonic pel'iod, which , in t h t> 
ea. e of Anax) occupies a li ttle less than 
thee weeks. " ' hen t ile t ime for hatch ­
ing approaches, the embryo can be seen 
clearly witl1in t he egg by u sing trn n H­
mitted ligh t, a nd the t wo large eyes begin 
to darken. Some little timP before aC'tun l 
hatching, the h eart can be ~een be a tin g . 
The pulse is at first only n bout thirty 
beats t o the minute, but it s lowly in­
('I'Cases to about eighty. A vesi cle fi ll ed 
with nearly colourless blood n ext appear~ 
h<'twefln the actna l head and the egg-ea p, 
and a peculiar pul sating or gan appear~ 

in the head itself . This organ swells up 
rapidly and fi lls with bl ood , causing 

the head to swell and to exer t grPat prps­
sure on 1he egg-cap. The latter ~in' war 
suddenly under t his pressure. and tl1e 
little emht·vo :flowH sm oothly out from 
behind it fo'r its full length. One ob~ene 
with snrpl'ise t h <1t it is not an ac·t in' 
hu·,~a, as one would naturally ('X{H.•ct, 

but a smooth, ·wathNl inacti ve thi ng with 
its appenda ges fol ded Jl ('atly against its 
body, just as in the C'ase of <1 tllrysali~ or 
pupa. 'l'hi~-; little <.:I·enture, whith is quih• 
u nablt• to fend for it~<·lf, is known a~ a 
pronym j>ll. r\.!:; it mon•s for wa rd ont of 
the egg-shell. one an1icipates th a1 i1 will 
pass out freely into th<-' water. J Lowp,·<·r , 
this d(H'!-1 not happt>n; im4P<Hl. it <·onu $ 

up with a full stop jnst a~ i t i ~ ft·t•P for 
it fu ll length, and it is then ~('l'll t h<l t 
t he end of its body h.; proddr<l with <1 

strong sphte ·which ('aidtPs again~t th" 
split egg-sh e11, and t hu ::.; holds t lw I it t I<' 
ereatm·e in posit ion fot· c-l milm1<" ot· two. 
There it .· tays. swa~·in~ gPntly in th(• 
"·ater, but only fot· a \ '(' t'Y short tinw. 'l'lw 
pulsat ing organ in its lwn d now a ppt•<lt's 
larget· than e,·er , and, lwnt ing n•gul<trl y, 
draws in all the hloocl from tlw \'esic·lc 
aheady nwnti oned c-llHl so c·awws lht• IH•acl 
to sw<·ll up ,·ery t·apidly to ahout t" it'P · 

its origiltal !--;ize. ln les: thau h:tll' a 
minute from the Li r·1 h of ih<' ]Jt·ort.YIIlph. 
there is a second Hpl it a long 11w h;u·k of 
the ]H'<Hl, nnd ft-om 1ht• Jll'on,rtnphal sht·ath 
t here now emerge: n inw cll'agonfly lrll '\ft, 

sometimeH called a II.IJW}Jh ot· a ""i"d. 
This curious little crc•a { nr·p iH for t hP mo~t 
part t1·c-wsparent, t lw only opaqll<' prtl'll' 
being it~ largr dark c•yc•s, a hig- ping of 
nndigrsted ~-olk in tlw mifldiP of il s :11 i­
mentarJ tanal. <lnd 111P IH•autiful foli:tll' 
gills situated in fnlcls in the rc·c·tnm. I ts 
legs 11nd mouth pa l' ts <ll't' freP :.1nd ar·p \'PI'\' 

soon brought into mw, and thP lit1l1• lan·;. 
,,.ill be sren to swim rapidly to "omp c·on­
Yenient objec-t wlwJ·<• it c·an Jm·k un ­
detected n n cl lwg-i n to f<•erl. 

To I'P<ll' our hnnl. it i:.; nN'(''-'Ha t·v to 
supply t he water in tlw P Ptri c]ish 'with 
plenty of sl ipper-HnimnlC'uln en' <•lsr small 
water-fleas. The J JUl.t' 1ana i.· p1·m ic1Nl 
with a t·rmc-ukable organ <·Hl1Nl thP nw.vk. 
peculia1· to dra~onfty hnnt>. wh ic·h is lt"iPcl 
to captn1·e its tn-ey. Tt is really n SJH'C'ial-
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ized lower lip or labium, but is of con­
siderable length and is held folded back 
below the head and coyering t he mouth ; 
one could imitate it roughly by covering 
one's face with one's hand while the elbow 
rests against the middle of the chest, only, 
in the case of t he dragonfly larva, t he 
mask is not attached to the shoulder, but 
actuall~' to t he underpart of t he head. The 
mask itself ends in two strong lateral 
lobes, each <:umed wit h a sharp prehensile 
organ called th<' 1novc~ble hook. When 
the mask is shot out, the lateral l obes fly 
apart and are t lwn contracted by strong 
ligaments so that they close automatically 
and firmly on t heir prtty. H eld in this 
vice-like grip, t he helpless victim is 
dragged struggling to thl~ mouth of t he 
Anax lar,·a, where it is devoured at 
leisure by t he powerful jaws. 

The growth of the _·lnax larva is rapid 
for it is very grl'edy, and there appears 
to be no limit to its feeding powers. 
\Vithin a few days the first etdvsis or 
change of skin tal~es place, and the larva 
at) pears of a pale greenish colour. \Ve 
are now able to note the metl10d bY which 
t lw larva t ravels through the water. I t 
uses its h'gs but li ttle, and that most ly 
for clinging to water-weeds. For actua l 
movement through the water it progresses 
by a primitive kind of turbine action, 
shooting ou t \\'at(:)r from its rectal gill 
chamber, and t hus moving forward in a 
set·ies of jet·ks. All the t ime the beautifn1 
gills within the ehamb(' l' can be seen to bt> 
working 1·hythmieally to and fro, so t hat 
it is evident t hat water is being continu­
ally dt·awn in and out of the r ectum 
irrespf>etin • of t he need for progression . 

\\' hen thp young larYa is a month or 
two old it hould be placed in a small 
glass jm· and pt·ovided with somewhat 
larger food in t he form of small damselfly 
<?r mayfly uymphs. TheRe it ~will attack 
very readily. A number of stages is now 
passed through, nnd before the larva is 
half-grown it is possible to see the tiny 
wing-buds forming on the back of t he 
t horax. At each ecdysis these buds in­
crease in size and become more elongate 
i n form ; beginning as small buds, they 
next become triangular flaps, and later 

F nll-grcn, ·n l :tr , ·:• or n~·mtlh of .~nax IIHJHlen~is 
Dnrm. ( X t ~.) Uppe r rig-ht. Yiew of l :tbtnl 
uans k ex f e ud e d ( X 2): b e low, "th e s ame, fo hletl 

iuto 11usit ion of rest, , ·e ntrnl ,· ie~w ( X 2). 
[R.J.T., lle l. 

takp up <1 Pl'tnlinr position, the hind 
wing-s1wa1hs eoming to ovrrlie t he fore. 

Dnrilw it'-• o·t·owth the larva of :lnax 
h "' ~ 

passes t hrough ~ome very peculia r colour 
changN~, wh ieh <He not fully under stood. 
\Vhe11 it is al>Ont Olw-fourth grown, speci­
mens are frl'qlwntly found which are 
black in colour, " ·ith t ra nsverse crcHm­
colonr<"'d l>HJHll-\ ; oeea~dmu1lly a lso brown 
~pe<.:im(,.ns an• found. Such pecimens 
wou ld br extremely conspicuous in a mass 
of water-\n•ed but it mav be that they 

' < 

seek diffc>rPII t habitats in nature, biding 
0 11 dark twigs or on t he muddy bottom of 
t lw pond, in which case the change of 
tolonr would be n•ry ad,·antageous. .\.s 
t he h1rn1 grows, llowe, er , its origina 1 
SPmi-transpcn·ent green colour is restored. 
and I ha\'e IH'ver fonnd a dark coloured 
lar·vn of thi ~ species more than half grown 
at most. 

Tlw larva will continue to feed and 
~n·ow t lu·onglumt t lw summet·. By the 
timl' t hat it js half an inch long it is ad\'i s­
abh~ to trn nsfe t· it to a fair -si"-('d 
nqnarium, with various kinds of water­
weeds growing in i t, and a plentiful 
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. upply of smaller insect larvre as food. 
Xot more than two or t hree J1 nam larvc-e 
should be kept in oue aquarium, for they 
are cannibalistie and readily make war on 
their fellows. During wintc.>t· they will 
continue to feed, but do not grow so 
rapidly. 'Vith the adveut of t he follow­
ing spring they again feed voraciously 
and grow very l'<lpidly, so that, in a l ittle 
less than a year afte1· the egg was laid, 
the Ana.r nymph is f ull fed and ready to 
transform itself into n chagonfty. 

Before the aetual m etam orphosi!::i or 
transformation of the fn 11-grown nymph 
into the adult wingNl dragonfly, the 
nymph ceases to feed Hncl bec·omes lh;tless 
and torpid. Internal chang<)s of the 
tis ues are ah·eady going on; the whole 
body beeomes somewha t swoll<•n, Rnd t h e 
wing-sheaths inRtead of lying fta tly above 
it, stand up from it and are themRelves 
eYidently swollen. ' VhPn t h e tim(:> for 
emerge nee has eo me, the nytuph el im us 
out of the w<1ter, up the stem of a eon­
reuiently ituated reed or other aquatic: 
plant, and fixes itself fit·tnly by mea11s of 
its powt'rful claws. The inte1·Ju1l swC' lling 
now increases Rt a m ore rapid rate, 
particularly a1·onnd thP large compound 
eves an d at t lw back of t h e thorax. 'rhe 
ftr·t splitting of the nymphal ~kin oeenrs 
in the middle of t lw do1·sal 1 ine on the 
thorax, and extends rapidly fot·wards on 
to the head. It is probably brought al>ont 
hv the insect at·ehing its thorax stron~ly 
i;1 an effort to withdrn w its h P<Hl from the 
tij!ht nymphal skin. This is. actl~<-llly very 
. oon accomplish ed by the wult•mng of the 
split, ::tnd the head is followed by the 
thorax, whieb bnlges out ft·om t he <·r·nck 
asH "·idens baekwat·d~. Xext t he ](:>gRand 
wings are withdrawn from tl~eir _sheHths, 
nnd then the insect hangs w1th ItH he_ad 
back"·a1·d. motionless for som<.' time, w1th 
it· abdomen still imprisonP<l, unt il the 
nc:tion of the snn h as h a rden ed itH l <.~gs. 
These are then brough t into a<"tiou, be1ng 
\raYed abou t until they are a hle to gl't a 
tiuht hold on the stem aboYe i he nyu~phal 
skin; vel'y often this is only accompllshed 

by ruean R of a series of je1:ks. whi<·h h~lp 
to draw the abdomen partwlly ont of It~ 
sheath. Once the emerging dragonfl~· hn · 
sueceeded in getting a firm hold of the 
stem, it quickly withd1·aws its body, which 
iH then S('en to be longer than that of the 
nymph, but not a long a~ that of the fully 
developed adul t fly. 

The dra~onfiy now mores 1lpw<nds 011 
t hP stem. so as to be quite frt'l' f1·om its 
nymphal skin or exnYire. .At this ~ta~p it 
i~ praetieally ddence1ess: no doubt, nwn~· 
fa 11 a prey to spiders and birds. H owprrr, 
1·apid changes are still goin~ 011: 11w 
body conti11ues to elongntt•, alHl thr wingH, 
which fi 1·~t a])lw<ned H!'; sm<lll ba gs fi llt•d 
with a greenish finirl, expand t·api<ll~· 
t hr·ough t he blood l>eing dl'1YetJ i11to th<•m. 
As they exvand, they llHlTOW, !-10 t hat I hP 
two sid<•s; of t ht• origi nn 1 l>n~ t·oHw to 
gpther and finally fuse, except nlong lhP 
<"nurses of t he v<•in !:i, 'Ylwre small thmtnC'l l-4 
are left for the blood aud Her,·<•s. It i!'\ <~ 
most i1de1·esting f.;ight to we11 <"h 1 lw t>~ ­
pHnsion of a dragonfly's wings. 'PhP OlH't·a ­
ii on nsuallv takr~ about 1Ptl lllillllt<'s; th<· 
b<1sal porti~ns t>xpand fit ·~t. ancl lhPll IIH• 
distal. 'rlw colour of th<• fr<•shl,r t>xpc-m<l<'cl 
wingl-l iH usually pa iP gJ'C'Pil i ~ h ow_ing to 
the still incJudNl lJlood, and tit<• IIIC'Oill 

pl ete fnsion of the two si<)(•s ~ir<'s tlw 
wing et rlc,finitr irides<'PIH'<'. Thi s clops no I 
disappr<ll' until 1he ad ion of 11w :-;nn has 
eompl<>tNl the (lt·ying of 1lw wi n~s-a 
]H'OCCSR whith ROID<'tinws lH li:I'H H<'\ l'l':tl 

chrvs, mHl dnring whit-lt 1h<' fli~ltt of IIH• 
i n~eet is JWCC!-\sc-nily fr<'hl <• . 

AR soon n~ H haR st J'<'tlgth to fly, t ltt· 
newly eme1·ged dJ·agonfly lwtak<•s il:-;('lf to 
HOme ~helter<'d spot wltt•n• it c·an r<·s l. 
free from the <" ha nc·e of eap1urP hy i1 s 
<~llf'mi<>~. nntil ~11<"11 tinH• aH it is stJ·oug 
rnou<Yh to !;allY forth on its own iu .illHJT h 

of p~~. Th1;s, within onP Y<'HI' of 11~<· 
laying of the egg. the whole lifC'-c·~·<·](·. 1s 
completNl, and a new gcnt>ration of swtft, 
~ttoncrly fh·in<r clragonftip: i: I'P<Idy to 
0 

b< L t-> 1 
O't·eet th e early ~nmm<>r !·mushitH• mu to n . 
carry on the race for anotlwr )'t>Hr. 
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Some Australian Ticks 
BY A~'l'lJO~Y ~IUSG RA\'Ji) . 

DOvVN t ll (• ages in many cli nw~ 

t he small noxious animals known 
as tick. haYe proYed i hem elYes to 

be a souree of intense RnffPl'ing or death 
to man and hi domestitnted animals. 

Ticks a1·e m<>mber s of t he class Arach­
nida, \\·hich jneludes ~u ch t-' io·ht-leo·o·ccl n hh 

nnimals as sp iders, scorpions, harYestmen 
and solpngid!'i, and, with t hP mites, are 
grouped into the order Aem·ina. They arP 
not to be confu~ed with t he ~ix-legged in­
seci s which con~titute a separate dm;5;, 
t he Insecta. Tieks are placed in a super­
family, the I.2·ocloidea, which is subdividNl 
into two fmnilies, t he I .roclidce (IIard 
'l' i ck~) and t he Ar,qasidce (Soft Ticks). 
About forty !4pceies of t icks have bee n 
I'<' COrded fr om A ustra 1 ia. 

'l'he Aryasi,dcr are ea~ily di stinguished 
ft·om the I .Todi(lm by tlw leathery inte<ru-• • 0 

ment which invests their bodies. 'l' he 
l :x:odidre, on t he other lumd, posse~s a 
hard shield or scutum, whieh in the mal e 
covers the whol e body a n<l prC'vents any 
gt·eat disten ·iou , and in t he female forms 
a small patch on the anterior part of t he 
dor. urn, the rest of the body being capable 
of great di~tension. In the Argasidw the 
ea pitnlum, which includt's the mouth­
pm·ts is ventral in position and hiddPn 
from above. while in t he T xodidm it is 
plaeed at thp anterio1· end of the body 
a nd i plainly visible. T he spiracles or 
hteathing p<WeS are YCl'J SIDa l1 in the 
Argasidm alld situated a 11 terior to tlH' 
bases of t he fourth pair of legs, whi le i'n 
the J .rod id m t hey a r e geuet·ally lar ge and 
placed well behind the bases ( cox;.-e) of 
the fourth pair of leg ·. 

In the A1·ga.sidce sexua l dimorphism is 
slight, but i11 t he I xodidre it is very 
marked. The A rga.sidre when gorged show 
only a s light dorso-ventra 1 t hickening, but 
the females of t he I xodidw when gorged 
swell enormously in size. 

Lll!'J!; Tl fS'I' OI{Y. 

A t iek passes tln·ongh four di~tinct 
stages in its lifl:' his to1·y : egg, 1ar,·a. 
nymph , adnlt. The tran.·ition f rom lana 
or ''Rerd tick" to ndnl t takes p1nt<• by a 
series of moults; t he larvro may lJe idcnti· 
fled by the six leg~, t he uymph IIIH .Y be 
differentiated from the adult by the 
a bsencc of the geni tH 1 pore. Tick~ Yary 
in t heir life histo1·ies. In ~ome t i eks, such 
as t lw Cattle Tick ( Roo philus ann ulettus 
a,ustraUs) all t he stag-es a r e pa ssed on 
the Jwst, t he fenw ](> droppi11g 1 o the 
ground when engorged. In the Dog Tick 
( l :rode8 holocyclus) nud its a llif•s each 
stage w lw n engorged drops from its host, 
moulting ta king place on the gtound. 
SomP t itkR tontine t hei r attentions to one 
species of a nimal or group of animals, 
while ot1wts are impn r t ia l in t heir choice. 

FA~IILY .ARGASm.~-SOFT TICKS. 

Th es<" leathery flattened ticks respmble 
bed-bugs, a nd never increase much in size 
after feeding. They ha Ye been r ecorded 
as attacking m an, bird~ and bats. Two 
genera HI'(:~ included in t his group, _l r.gas 
a nd Orn ithodorus. A well-known member 
of t he first-named genus is t he Fowl Ti ck 
( i h·ga . .';; 1)(' r s·icu,s), a speeies w01·l cl wide in 
its d i ~tribntion and. introduced into Ans· 
tralia . l t may be met with in eoops and 
fowl hou ses, hiding by day in ere\'ices. 
It is the vector or t ransmitter of the 
organism of avian spirochretosis, and it 
has b(.'en I'Ptordecl t ha t in P e1·sia it com­
monly attacks man, its bite being 
t·egm·ded as Yery dangerous, parti<:n larly 
to stra ngers. 

The eggs of t lw t ick are fonnd in 
crevices in the woodwork of fowl-houses, 
and abont two or i ht•ee weeks elapse 
before the young tick~ emer ge. The young 
or seed ticks, as in t he similar tnge in 
other kinds of t icks, have on ly s ix legs. 
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'l'hc~' crawl on i o t heir host and t here 
attach themselvP~, r emaining from font· 
to t<'ll days before leadng to rest and 
moult. This JWriod takes fl·orn four to 
ninr days, and nt the end of t he moult 
the fourth pair of le~s has been acquil·ed. 
Enc·h tick is n ow a ny mph, and remains il1 
hiding durin~ the day, i~~n ing forth a t 
night to attaek its host and r eturning to 
its retreat long before the dawn. BefOI'<' 
complete maturity is atta ined, it monlt~ 
twice. The adult female tick rnay measure 
nearly half an inch in l ength . The males arc 
1-ihOJ·t-liYed, but t h e femn l e~ may live for 
long period., one i solated fpmale living 
for two years and three months, while) 
another in a group liYed for four yea1·R 
nnd five month . . 

The Fowl Tick has formed the su bjrrt 
of articles by varjous authorities in A 11 ·­
tJ·alia, among which m ay be mentioned 
those by 1\Ir. \ V. \V. Froggatt in the rlgri­
cuUural. Ga.zette of 1'-l. S. 1Fa,fe8 for ~Iarth , 

HJ12, and by 1\tlr. P. Rnmba ll in the 
Q~~eensland Agric,ultura,l t! owrnal fo r 
August, 192~. 'l'he Depal'tment of Agri­
enltm·e, x.s.·w'., has recently issued a 
pamphlet forming ' 'Disea e of Anim als 

'l' he Fowl Tick (Argas l•ersicus) , n f r e que nte r 
of fowl houses and coops. 

[Na ncy B. Adams, cLeZ. 

S J•Iinlt•rt•cl woc11l inf't•sh•cl "ilh F u \\ I 
•rid ... 

[ F r om P 01tlt?'Y Fanllil!fl in .Ycrr South 1\'a/1 s.l 

Leaflet Xo. -:!1." en1itl <'<l "'Piw Fm\ l ' l' it·k 
( A r{Jllf.i j Jt•n ·dcll..,) n nd Hpit·o<·ha•l oH is 
(Fowl 'l, i<'k F'<.•n•r )". a rHl to wh i<'h J'I'H d t> r·s 

are dit·et·it><l for pnl'iic·n hu ·s t·<· g;ll·din~ 
C'ontrol a ud tt·eatment. 

F.\. >\!I L Y IXODID.r~-1 L\.IW T I!'KS . 

Romp 1<•n g<•ner a of ilw fa mily h.odicla• 
a re r epr<.•scn t(>d in ~\n st r~l l i;.l , <~ nd ~mmC' 

membprs of t he grner <l, f .rodf's !Joophi/u.'( , 
A m blyomm a :-~ n d .lponomma. at't• h P J'P 

dealt wi t h. The. e tic·ks m·p rP<Hl il~· i <l<'n· 
ti fit"d ln· 111<' hard ~cntmn or· shic·lcl JH'I·sc·ut 

on t lw nnt<>ri or par t of tlw body of th1· 
fem a ]p or <'O\·erilw t he• wholc> holl y of the I"' • 

male. 

T hf• B lU;h or D o{J Tirk. 

Som e eleYen Rpr('iPH of th·k: of the 
genus ! :rode.· are recorded from ~\u~tra l ia, 
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and of these the form best known is the 
Dog, Bn~h. m· Bottle Tick (Ixodes holo­
cyclus) . Thi species occurs commonly 
along the coastal region of eastern Aus­
t ra lia, and it has also been recorded from 

l l n le of t h e DoJo:" 'ri(•k ( l xocles bol o c yeln s); it 
run-y m ensu r e 3 x 2 ru m . T h e yello'\'\'ish scuturn 

Co Ycrs t h e w h o le of t h e hocly. 
[E. A . King, d el. 

the Bunya l\lonntains, Queensland, from 
South and V\' <}stern Australia, whi1 e 
Kutta ll and ' Varburton a lso record it 
from Ind ia. It is plentiful in the vicinity 
of Sydn<•y on the n01·t hern shores of t h e 
harbour, a ud h; particularly abundan t in 
the sulnn·b of Mosman, and from Manly 
to N<-H'ral>een, whp1·e every year dtu·ing the 
spring nnd summer dogs and cats suc­
cumb to t h€' efl'Pets of tkk poison. The 
Rpccies has been 1·reorded horn a n umber 
of h osts, such as t he Pouched ~louse 
(Plzascologa.lc ) , kangaroo and wallaby, 
rat (Rattus rattus) duck, Ant-thrush 
(Pitta), tl1e Common Opossum (Tricho­
sw·us rulpecula ), but about Sydney the 
banclieoot (Percuu ele8) appear s to be it s 
natural ho!-\L l\lr . .A . • J. :\larshall has re­
cently re('Ol·ded it from th e Sugar 
Squirrel (J'ct a ur us br<' riceps ) .1 

In 1921 Dl'. Sydney Dodcl sl10wed that 
paraly, is in dog~ was due to Ixodes holo­
cyrl us, whi<·h had long l.>eeu suRpected as 
the cause. It was not, however, until 1926 
that t he life history of the speci<'s was 

1 A. J . .:\Ia r s;h a ll : Austnrli cw Jlbtseum JJagazine, 
Volume JV. No. 8. October-Decem ber, 1931. 

destribcd by ~lr. I. Clunies Ross, of the 
Y etel'i nary S<'hool, Univer sity of Sydney.2 

I ha\'<.> drawn on h is paper for much of 
the information embodied here. 

'l'ick para lysis occur s in man, t he dog, 
an d othe t· donwsticated animals on the 
east coa t of Australia. Only the mature 
female of f !I'Odes holocyclus causes the 
dis<~:uw, the male and t he immature 
stages being 1·elatively harmless. These 
im111atni·e i ieks or "seed ticks," as they 
are ea lled, <ne, nevertheless, capable of 
ea u sing; sevet·e il'rita tion, and, as the late 
Dt·. E . ,IV. Fergnson has pointed out, 
"attatk hnman beings in large numbers 
( ovet· 200 ha ve been taken off a single 
indi vid tul l ) ." 

A singlP mature t ick may cause fatal 
paralysis in man and the dog, and it is 
considered that t h e causal factor in the 
production of the disease is a toxin 
sec1·cted by t hr salivary glands of the tick. 
In dog t he symptoms of t ick paraly:is 
are lo s of co-ordination commencing in 
the bind legs, the forelegs, head and neck 

Fei~HI Ie nf t h e n .. ~ 'l' 'i('k (lx oclc s h o locyc l n s), 
'\\'hl<•h '\Vh t•n nnfcd UH~nsures 3·2 x 1·7 nuu . or 
·w h en ~orA·e.l a b(I U t 11 x 9 m m . 'l'h e recldish ­
Y<• II o'\V :o;(• uCu m occUJiit-s the a n terior ('ncl of 

t h e b(Hl~· . 
[E. A . King , del. 

~ I. C lunies R oss : " The Bio nomics of I xodes 
h o locy c l ns Neumann, wi th a r ed escript ion of t he 
thclu r, a n d .~Y:>mph~I Stages a nd a r edescri ption of 
be;, 1~2~~· 1 CO'CISilo logy, Cam br idge, x Yi , Decem-



Trrg AUSTRALIAN MUSEUM MAGAZINE. 319 

becoming subsequent ly affected. Death 
Rppcars to be dn<.> to respiratory paralysis . 
Mr. Clunh,~ Hm:;~a n 11d lh-. Sydn<.>y Dodd-t 
hare stated that there is a p eriod of ftye 
or six days before the onset of symptoms . 
This ba s been dP1 ermined by them experi­
mentally, but the c-ons<.>n u of opinion is 
that symptoms may be manifest in the 
animals within twelve hours after attach­
ment, and de<lth may take place long 
before five days have elapsed. 

Some people are of the opinion that 
dogs bor11 and reared in a tick-infested 
locality will com e to enjoy immunity from 
the disease, or that once an animal has 
recovered fr-om an attack of tick paralysis 
it will be immnn<.>. It woul d appear from 
information I have been able to acquire, 
Rnd from the t·esearehes of Clunies Ross, 
that no faith enn be p laced in these sur­
mises ; animals mny appear to be immune 
from attacks for some timP, only to snc­
cmnb erentnn 11y to a "bite ." 

The late Dr. E. ' "· FPrgnson published 
in The M ecl,ical tfowrnal of A ustralia for 
October 4, 1924, a paper e11titled "Deaths 
from Tick P:nalysis in llnma n Beings." 
In it he li sts eight eases that euded 
fata11y. Tl1ese wet·e mostly children of 
tender years, three 01' under, thou gh on~? 
child was thirteen or fourteen. This shows 
th~ need for watchful care on the part of 
parents with young children in a tiek­
infestecl locality. 

Feat ir-; frequent ly exp1·essed that a 
matm·e titk will work its way u ndPr the 
skin and into the body o1· head of its J10s t. 
There are no ground~ for t his belief: tltP 
kin in the vicinity of t lw tick 1nay become 

reddened and swo11 en so as t o SlnTou nd 
it, but it never buiTOws beneath the ·kin. 
It must ln·eathe while engorging, and, aH 
will be . een below, if the breathing aper ­
tures become clogged the tick vvill die. 

Tl'eatment.-1\!fethods adopted for 
destroying the tick ew b edded in the flesh 

3 I. Ciunies Ross: ''An Experimental Study of ~ick 
Paralysis in Australia," J>an£sito l ogy, Cambridge, 
XVlii, Decem her, l 9 2 G. . , , 

• Dr. Sydney Dodcl: "Ti ck Paralysis, .4.gnc. Gc£Z. 
N.s.w .. xxxii , April 2, 1921, PI). 265- 272; May 2, 
1921, pp, 331-337. 

of human being · are numerous and varied, 
but usna lly are modifications of those 
cited belo\\:. To destroy the tick honld 
be the fir~t c-onsideration. This may be 
accomplished by dabbing on either tnr· 
l)entinr, kerosenr. paraffin oil castor oil. 
nwthyh1tNl spirits, tincture of iodinr. or 
any of the li ghter and more penetrating 
oils. Tht' eff('ct of the oil is to close the 
h,·o breathing pores or spiracle situatt~d 

1war the bar·w of the legs. After the oil 
has been applied a short time may elapRe 
before the next operation, that of rrmo,·­
ing the tick, 01·, if the victim is away from 
home and no forceps handy, the opr rn· 
tion eau wait, care being taken to : ee thnt 
the tiC'k is kept "well oiled.'' \Yhen oppor­
tunity permits, t he tick may he . eized 
with a pair of ~mooth-pointed forcep~. and 
prolonged g<•ntle pl'es~m·p on tht> 
hod~, of the n ck should induce it to r e· 
linqni~h ih; hold. Forcibl e remoYal of a 
tick nsnn llY results in the head port ion 
or capitulu'm remaining emb1.'dded in t lH' 
Rkiu, the fih•s of teeth on the bypo~tonw 

l10lding H til·mly in position . Som~times 
it may bP found that a tick can bP dis­
lodged ill toto owing to its not hadng ha<l 
snfti ch•nt t imP to effect a hold. Honw 
r esort to tlw method of snippi ng off the 
JJody of the t ick aftc•1· a11 applicat icm of 
tuq>entilw or kN·oRene JeaYiug t he lwad 
pm·t to work it~ way ont; bu1 su('h a 
uwtl10d is 11 0t recommended. 

In the case of domestic a nimals. t1w dog 
or c-nt I·eqnir<.·~ to l>r carefully searclwd, 
pal"ti <·nlcn·ly ronnel the ears aud nape of 
t lw ll<'<'k, a nd tlw titk or titks drst J·o~·c·cl 
bY tnq><'ntinc or somP ~peci fic as :ug­
g~~1ed aho,·e. If the animal i · show i n~ 
symptom.· of t i C' k paraly. ·is. it may lw 
<dn'n (' ll Olwh hie<"ubonate of Hod a (or n M . 
baking p o " ·<l<•r ) to c:o,·er a Rixpe nec, Jll 

butter , hn·d , ot· milk e,·ery tw'O or th rr<· 
hont·s. Xo mpa t, onl.r milk. should lH· 
givt'n io i1 , nnd it ~hould be kept wn rn~. 
Some <tnimal owners han .. found t h<1t bl · 
eHrbonntP of soda is not always effucth <>. 
an d, in <Hln1n <:ed sta ges of the cli :eaR<', 
admini H1<>t· in~tead three drops of 11 ux 
romica in milk or a t()Hspoonfnl of bra ndy. 
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Th e Cattle Tic k (Boo a1hilns ~annulatus :australis), shun·iug, cut l eft, tanned lLille ·with tick 
ln:arks ; in drcle, t i c ks on bide of b e:lst; a ncl right. taun e cl hide t'ree front t ick infestat.ion. 
Hicles t h rou gh cou rtes,· of Jlich :lelis, Hallcn stein Pt,·., L t d ., lU e lbo urn e . Infesta tio'? h y t~<'kS 
<•:tuscs so Juuc h clnm:tJ,:(' to loc al ltid es that bidt-s h:n·'-' to be hntlort ecl into A ustrahn. ~lJUrY 

to h h l t-s by brands :nul by t icks are two 11robl e n as f n c h t A' t h e tann e r in .\.nstraha. 
[Photo.-G. C. Glutton. 

Others pr(\fC'r a decoction of tobacco juice, 
whil e a Colla l'OY t·esident has implicit 
faith in a liquid made lJy boiling the roots 
of t he common ln·aC'ken fern. I give her e­
with a method ~·mggPsted by Mr. Terence 
Hinder , the welt-known dent ist. whi ch 
appeared in J'he M os111 an Daily for Satur­
day, October 27, 1923. H e says : "Firstly , 
lo(·ate t he 1 itk, t hen apply a drop of tur­
penti ne on t he body of the tick ; leave for 
fi\'e minntr!-1, then draw the tick out with 
twepzer·s. If the dog shows any symptoms 
of pnralysi~ in the hind legs (or any other 
form of sitkneRs) gh·e immediately t he 
following mixture: Two drops of tincture 
aconite in a dessertspoonful of aniseed 
water every four hours; bet ween doses 
give one teaspoonful of brandy ; keep on 
until the dog is qui te well. Any r eputable 
chemist will make this us for you. The 
following food ma y be given t hree t imes 
a day: bovril , one teaspoonful; half an 
egg, 2 oz. milk. Dnring the tick season 
gh·e dogs a l ittle sulphur in milk once a 
week. Keep dogH warm while undergoing 
this treatment." 

T'he Cattle Tick. 
lu point of economic importance, the 

C at t l e Tick ( BoophUus altn'n/C£t'us 
aust1·al·is) may be regarded as the first of 
all our ticks. 'l'he species is but briefly 
dealt wHh her·p, bu t it has formed the snb· 
ject of a eomprehensive account published 
by the Instit ut e of Science and Industry 
a nd forming Bnll t)tin No. 13, now out of 
print, but available in public l ibraries. 

The tick owps its importance to t he fact 
that it is a pest to cattle by causing tick 
fever , or redwater fever, mYing to its being 
the ,·ector or transmitter of Piroplasma 
( B abe:da) bigemina or bodne piro· 
plasmosis, and it also causes tick worry. 
tick poverty or t ick a nremia by infesting 
t he beasts in such countless numbers that 
t J1 ey lose condition and die. 

Aceording to Gilt·uth, the tick appears 
to have l>N)n introduced jnto Australia 
from Batavia in August, 1872, on Asiatic 
(Brnhma) cattle. Its appearance in Aus· 
tralia seems to ha ve been first noted at 
Glen coP, south-east from Port Dar,dn, in 
1880-81. I t has spread over nearly all 
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Queensland wit h t he exception of t he arid 
parts, and as far south as t he Richmond 
Rh'er in New Sout h \ i\Tales ; i t has spread 
a.Iso to the K hn berl~y d isti·ict of \ iV est ern 
Australia. The tick is apparently closely 
allied to, if not identical with, t he Texa s 
Fever Tick (B ootJhilus an/nulrJJtus) of th e 
United States of America , and differs 
only in sligh t stru ctural fea t ures. 

The fn1Iy eugor ged and matur ed t ick 
drops from h<:>r host to lay her eggs which 
may number about 3,000. From these t h e 
"seed" 01· larval t i cks e1ner gc after a for t ­
night or t h r ee w eeks, according to weather 
conditions. They crawl up the grass 
uh1des, he1·bage, stnrnp s, o1· fences, and 
theTP await any animal or object that 
may brush p a st. Once a l arva l tick has 
reached its host , i t crawls a bout u n t il i t 
has reached a soft spot on t he sk in , 
attaches i tself by m ean s of its ma ndibles, 
and begins to su ck up t he blood of its 
host. I t moults a fter a week sp ent on its 
host, passing from the s ix -legged larva to 
the eight-legged n ymph. It m oults a gain 

Femnle of t-lae " l i'.aug aroo" T i c k (A1nbly o nnu .a 
t~:i g·uttntuna), f roua Nort h Q,u eeu s l :u ul. 

[E. A . Kin g, del. 

a t the end of a week. and the sexual 
organs having deYeloped in the in terhn, 
t he t ick is now mature. 

In the work cited abo,re, it is tatcd: 
"The loss from modality caused by tick 
fever in Queensland aloHe is estimated at 
seven million pounds sterling. ~on~ider­
able loss from this cause also occun ed 
in the Northern Territorr and 'Yestern 
Aushalia . The decrenRe in t he Yalne of 
1 ea t h e r production of Qneen~lnnd 

amounts t o a lJout £11:!.000 for one year 
a lone. Further, t he affected Sta t('~ hn vP 

suffer ed considera blc dh ect loss from 
mortality caused by t ick \YOI'l';f. inter fer­
ence with t he natural intrease of 1lw 
h erds, r et a rdat ions of growt ll a11cl im· 
provement of stock, from dimiuislwcl pro­
duction of meat, milk nnd dai1·y 
products." 

The ((Kangaroo" T ick. 

The genus Am bl yam m a <·out a im; sont t> 
eight species of t icks " ·h i<:h oceu L' o11 m:ll'· 

supials, r ep tiles and domrstic· nn imn ht 
Of these I have selected t ht• som rwh<li 
ha ndsome t ick , A mbl.IJOIIIJJ/a triguffrtf11111. 
w h ich I designate t lw Kn ugaroo 'T'i<·k . 
since it is 1·cpresented in om· <"olle<:l io11 

from kangaroos from north (l twpnslancl 
and vVestern Anstralh1 . Tt is n•<·o t·tl <•<l 
a lso from the platypus, <ll t<l <'Htllt>. dog 
and horse. The male may nteasu n• ~ hou t 
3 ·2 mm. i n length, while the fpnwl<·, 11 n fpfl, 
may measure 5 x 3·2 mm. and pngor~Pd 
13 x 11 mm., according to Fielding's woJ'I;:. 
I t has a 'dde distr ibut ion, oceuning in 
New Sout h \ Vales jn nd<lition to t lw 
localit ies me11tioned. Thr nw le t s 

elongately oYal in shape. rt•dcl ish-hl'own 
in colour , with the :c-ntnm m·n;-1 tc•, and 
with irr egular long pal e patC'hrs on tlw 
sides of the scutum and a p<l ir of vale• 
spots at the poste1·im· end of the body. 
The female is also oYal jn shape HtHl 

reddish-brown. The scutum h; ]wart· 
shaped, with a pale shining spot at tlw 
posterior angle ~wlJ irh serves as a r Pa cl y 
means of identifying the r-ipecies, and pnl<' 
spots may a lso be present in th e antero­
lateral fields. 
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JUal (' o f t h e " lian~o:aroo'' 'ri<'k (A·•nbl y cnuuu1 
t rig u ttatum ). 

[E. A. King , clel. 

Tlt e Xodcly Tick. 

"~lien l\:I<'HHrs. Tom It·cdale and G. P . 
' Vhitley of thi~ ~iuseum we1·<· on l\1khncl ­
mas Cay, off Cairns, Queensland, t hey 
found a specie~ of tick, of the genn!; 
A m b1.1Jonulla, occurring in numbers on tlH• 
Xoddy T("t·ns (Llfegaloptertts minutu.·) 
n nd 011 the hcl'lJ<lge of the islancl. The t·oof 
of the hnt which ltonsed tlw sdcntists <"1 n cl 
t lw men eugag·<~cl at wm·k on tlw bore, serv~d 
<1~ a t·es.tin g plH('<' for the noddi~s. whkh 
f1·eqtwntly d i ~lodged tick~ f1·om theh· 
bodies. 'rhesc tieks crawled ot· dt·opped 
i o the g·t·muHl ot· on to the occupants h1 
tlH' hut l>e1teath. In his dhny Mr. \Vhith•:y 
Wl'Oie on Fl'ide1y. ::\lay 21st, 1926: " Tirk.!-i 
<H't> obnoxiously plentiful. Some are n•t·y 

small, not mn eh bigger than a pin's head , 
o1 h<•t·~ lik<~ fnir-sized spide1·s, whilst on 
the web l>eiwcen the toes of the nodd ies 
thct·e m·e hm·d brown p<uasites. The 
noddies avpem· t o he more 'ticky' than the 
'Yideawaln.•s ( Onychopriou fuliginosa), 
and the grass, etc., in theit· rookeries i~ 

full of tkks, so thn t one's lC'gH becom(' 
sprinklf:'d with th(lm when walking 
througl1 it. Even young birds have tirks 
clustered upon their chins. Several 
'ticky' noddies di<~d today." On :\Ionda~-, 
~lay 2-!th, 1926, l1e Hgain wrltf:'s: "Going 
round t Jw cay at l1alf t i de, I stooped to 
pick up what I t hought was a small 
cowry, but found thnt it was a huge tick 
which had eYidentJy fed to rf:'pletion on 
some noddy and dropped off its host on to 
the beach where it ern wled slowly along. 
If it had not been eanght, it would doubt­
less have gi ven rise to numerons yonng. 
So far as I know, t here is at p1·csent no 
check on ticks here. I had one in my 
abdomen lnst night, dropp('d kel'oscne on 
it and pulled it out. It caused a swollen, 
red, inflamed area arou n d it, which was 
quite painful." 

The ''Gocw11n'' Tick. 
The genus Aponom nw includes five Aus­

tralian species occnt-rjng 011 goannas 
(Varcuws) and snak<'S for t h e most part, 
though one speci~s, _4,. ecinctum, may fre­
quently he m et with 011 the black passaJid 
beet1e ( .rhllacocyclus kauzJi). The corn · 
monest species of the gpnus is Apouomma 
decor08111'J'l-, nearly t>V<)ry goannn in New 
South ' Vales or QnPensland lle:ning a 
number of theRe ticks embedded in its 
scaly body. It has also been recorded 

"Gonnn:1" T ick (Atlo n o u u u a clccoro:-;um ) 
on skin of Yara n us fru na D i ne Guna l(noh. 

l" ll lH~r C hi c•ht•sh•r ''ane~v. 
[Photo.-G. ·c. Ul rttton. 



JAX. 16, 19B2. TilE AUSTRALIAN MUSEU M l\IAGAZIXE. 31)q _ .. .., 

from a python. The specimens in the 
accompanying illustration were taken on 
a goanna in the U pper Chichester 
\"alley, 1wnr Dnngog, n eat·ly all being 
male . The male is almost circular in 
shape, anrl about a twelfth of an inch or 
2·5 mm. in lC'ngth. The scu t um i s reddish­
brown, while a wh iti sh margin which en­
cirdes it is hrok<.>n postC'riorl ;v by ele,·en 
fe~toons or reC't a n p;ulat· at·en s . A whitish 
trianguhu-sh ap<>d o t· invet·ted "Y" m a rk 
occurs in the centn• of t h e scutum. The 
frma le i~ a laq.!;Pt' t i ek ::u1d, a ccording to 
~Ir. Fielding, may m emmre from 9 to 12 
mm. or neal'ly half an i neh in l ength. 

C:OXC L US IOX. 

These a re bnt six of the forty species of 
tick. r ecordt>d from this eontinent, r epre-
entiug those form s 1no ·t likely to be en­

countered. It will be n otic-ed that two a r e 
introduced specie , whil t of the other 
three indigenous fm·ms only t wo are 
known to atta ek m an. 

Of recC'nt yeat·H ti c·ks have been studied 
more than heretofot·e, and som e important 
con tribut iOil S have appeared on the gronp. 

The most out tanding of these i that 
entitl(>d ·Ticks: A )lonograph of tht> 
Ixodoiden ,'' by G. IT. F. Xuttall, C'eril 
"\Varburton , "\Y. F. Cooper, and L. E. 
R obinRon, much of the information and 
tlw tl assifi tation adopted in this article 
being del'i\'Nl f rom t bL work. which deal~ 
with t icks from all o,·er t he ·wol'ld. In 
1925 t he lntP Dr. E. \Y. F ergui:\on pub­
l i !llhed an art icle in t lw . l wdralian 
Zoologist) Yol. iY, pp. 2±-:~:>. on ~\.u ~t rn li<tn 
tieks, listing a 11 the speeie. t lwn kn own. 
In 1926, Mr .. r. \V. Ji"' iclding. of th{· _\ns­
tralian In f:ltitlltC' of Tropicn l ~It•dit-inP. 

T ownsvi lle, N01·th QH PC'nl'llHn cl. prodm·l•d 
a vpry nseful eompil ation t>ntitlP<l .. _\us­
tralasian Tic·ks.'' whi c·h f01·ms R<•r-ri eP 
Publicntion (1"' r·opi c·al Did!-\ion ) . Xo. n. 
of t he Di ris ion of Tropi<'a 1 TiygiC'rH' of 1 hr 
Common\\"Nll t h D ep;utmC'nt of TfP<llth. in 
whidl he gin•s rigtll'('S Hllcl <lt•s('l'ipt ions 
of nl] onr known t i<-k !'i and <1ppt>tl<ls a list 
of the l iteratm·p r <>la ting to 11H• gr·oup. 

In conelns ion, I would PX (H'rss Ill,\' 

nppt·p<·iation o f t he h t>lp ntf<H'<h•<l hy l>t·. 
K. K. Rprn te, ~Ir·. reom Irrda 1<·. <lll d .\I I '. 
II. R. Grant iu ch·nwit1g my attrntiou lo 
Rped fieH for " tit k bitr.'' 

Notes and News 
I~ the October-Dece mber number ofTn E 

dlSTRALIAX M: USliJU l\1 l\L\.GAZI.:\'1'~ attention 
\\'as directed to font·teen of the t,,·enty-tlnee 
species of bir(h; il h1s t1·ated on the colon red 
plate appearing in t h a t part. Si n ce then 
Mr. Seville "\V. Cny ley's ll' hat Bird i.-: 
That ?, a tomprehen ~h·e guide to all t he 
known speci es of Australian b irds, has 
b~en publiRhed. It \\'as from this hand­
book then in conrsC' of preparation, t hat 
the plate was tnken. The space avail­
ahle in the cnn·ent number of the 
UaG.AZIXE i s insnffiden t for dis eussiou of 
the remaining nine birds, <"Xtept in a Yer:r 
brief manner; i f so treated the observa ­
tions won ld d np l i<.:clte t he notes gi Yen iu 
lh. C'ayley's book. The l Ddit~>r, t_herefore, 
refers the read<>r to 1~llha,t B u·d ~s That?, 
which is reviewed elsewher e in this issue. 
-EDI'l'OR. 

l\Ir. A kira K nm ito. Entomologi ~l, f> <• 
partmPnt of Agri<·nllnt'<'. )finisl r·v of 
Agricn lt m·p n nd Pon•sh·y, 'fok~·o, .J ;lJHlll, 

d~it<'d thP l\In~enm during XorPrnh<'l' and 
iuHpPc1ed onr ('OJl<'C'tion~ . If1• is inlc·r· 
PRtrd C'hiefl ~· in the p est!-\ of ric·<·. n nd ~ I r·. 
K. ( '. )l<'KE'own, ~\sHista ut En tomolo~ist. 
fornwrly of tlw 'Yater ( 'onse!Ta tion .and 
Ir1·igation Commi ssion <11 Le('lon , XP\\' 
South \Vc11C's, was nhl<• to :.;npply ltiur 
with p al't iculan; r c•g-;u·<lin g the <h'st t·ncl ion 
of l'iC'() hy inspcts in 1hat m·ea. 

* 
Dm·iug Xo,·pmhc•l'. J>r·. H . . \. \YntPr· 

1Hm:.;c, 'l'1·nst<:><> and ITonm·e:ny Entomolo· 
gist, mnch• e1 coll<>eting hip i.n the• north ­
Pl'll pru·tR of 1he ~.;q:lt<>. aucl as <l r·Nmlt 
seYPnll intpresting an d ,·a lnable sJwc·imrnK 
ha ,.p hcPn addf:>d to our c·o1Jecticm of 
hn t tel'flies. 
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~Ir. G. P. 'Vhit ley, I chthyologist, 
recently retlu·ned from a ntcation spent 
at Rarotonga Cook I slands, where h e 
made a collcetion of marine animals for 
t he :;\Iu. eum. lie also se<:1n·ed a series of 
photographs and much information r e­
garding t he hiRi<n·~T' the nath·es, and t h e 
zoology of that p<nt of t he South Seas. 
I t is antielpatNl that subsequent is ·u es 
of the ~Lu:AZIXE will contain articles by 
him on tlwse . ·n bje<:ts. The :fishes ob­
tailH'd by l\11·. 'Vh itley at Rat·otonga will 
be of value fot· comparison with col­
leetiolls r e<:eutl y obtained from O<:eania, 
parti cularly a f.Jel'ies from Nukualofa, 
Tonga, C'Ontributrd by the R ev. A. H. 
\Vood, M.A., and some well preserved 
f.lhore fishes from Su,·a. Fiji, presented 
by i\11'. J. S. C<lllaghan . )Jr. vVhitley has 

Book 
'VHAT BIRD IS THA'l'? By :Neville \V. 

C'ayley. Augnfl & Robet·tson, Limited , 
19:31. Pl'ice : 12s. 6d. 

Australia is f01·tunnte in being the 
home of mHilY in teresting and beau tiful 
birds, and also of many accomplished 
and enthusiastic ot•nit holog ists and bird­
lovrrs. Tlwl'e nt·e Hlso several fine works 
den>tC'd io the clesci·it)tion and portrayal 
of out avifanna , yr t there wa room for 
the hook under t·edc-'w, which will cer ­
tainlY" play Hn im J><H'tant pat·t in fu rther­
ing a knowJedgr of, e:111d fostering a lo,-e 
for Australian bil'd ·. It is a succinet 
yet compl ete guide to our birds, e\·ery 
species of which is figured in colour by 
th e author, "·ho hn s long been r ecognized 
as a leading pninter of birds. 

The a nthot· has, in genet·al, a dopted 
th e plan of grouping t he birds by thei1· 
ha bita t s, which h;:'I S the meri t of bring­
ing together t lw kinds which are normally 
found living in t h P same a r ea . For that 
large class which desires to know t he 
names and something of the ha bits of the 
birds obset·ved in a bush ramble, by the 

uot('d t hat 1 he mHjol'iiy of t he fi!->heR h1 
t hese co11Pcii ons show an interesting 
s imil arity to t hos<l of the Gr eat Barrier 
Reef of Qu pem·dnnd. 

* * * * 
In .X O\'Clllbl)t•, )It·. A.uthony ~Iusgrave, 

Entomologist, visited the Dunedoo and 
Biuna way di ·tricts on his annual 
holidnys, a nd paid a shor t visit to the 
'Varrnmbnngle Mountains . Insects and 
spldet·s were collE>cted on the hip, and 
these fo1·m n u~efnl addition to the col­
lection, s inct-' 1 it t le is ku own entomologic­
ally of thiR l'(lgion. vVhile in t he Binnaway 
Scrub he secm·ed six examples of a rare 
Skipper llnttediy ( ?'rapezites l'Uteus 
T eppel'), hitherto known only by one 
pxamplP from Xew South \Va les, pl'e­
served in t he Ansb·alia n :Museum. 

Review 
rh-er bank, 0 1· on the h eath land, this 
arrangenwnt is m or(-' useful than if the 
gt·onpin g- wel'e on the lines of a strictlY 
technical c:lHssification , which is for th~ 
sel'ions stndPnt and t he expert. Identifica­
tion i ~ rendPI·ed easy by t he a dmirable 
platrs, in a11y one of which the birds arc 
all ch·awn to t he same scale a kev in-. . ' " ch eating t he dimensions in proportion to 
life size. 

The lette1·prcss r ela ting to t he various 
fig1n·ed spe<:ies can be readily found by 
S('ar chillg fol' t he corr esponding numbers. 
The dcHcTiptive u otes are brief yet full 
of inforn1ation, gh·iug ·cientific and alter­
uative con1mon names, distribution, food, 
habits, kind of nest, appearance of eggs 
and bt·eeding season. Ther e i s a very fnll 
index of scientifi · and common names. 

The pl'int ing of letterpress and plah)s 
~1a~ bc<'n excellently d one, and the wol'l~ 
1s 111 ever y sense one which reflects great 
cr edit 0 11 a ll who ha\'e been a::;sociated iu 
its pt·oductiou. The price is very r eason­
alJle, and plac·es the work within the reach 
of anyone who desires to possess a copy. 

C.A. 


