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e OUR FRONT COVER. The Fairy or Blue Wren (~lalurus cyaneus). is by Lilian 1Iedland. It is 
one of a series of postcards issued by the Australian :Museum. 

This wren is a lways a joy to look upon, but his chief ch a rm is his fami lia 1·i ty. Birds with gorgeous 
plumage are usually shy and retiring, but this litt le fellow loves open spaces. and is quite at home in ow· 
parks and gardens. His mate is an exquisite little cr eature, despite the plainness of her colouring. 

Besides adorning our gardens, Blue Wrens are usefu l on account of the number of insects they destroy. 
They are especially fond of aphids, and may often be seen working carefully over rose bushes which are 
infested. The song is a gush of hurried notes, not very enchanting, but delivered wjth all the airs of a 
prima donna. I n gardens t he nest may be placed in a creeper covering a waU, or in a hedge. In the field 
a thicket of som e k ind is usual ly chosen , t he introduced blackberry being a favourite resor t . The nest 
is fSimilar to that o f Redbacked Wren. and three or four pinkish white eggs, lightly freckled with reddish 
br')"''n, are laid. T he Lossor BronzA Cuckoo generally chooses t.he BILle Wren's nest in which to rleposit 
its Apeck led egg. 

The Blue Wren J'a ng<'l:! from South Australia to Tasmania anci sou t hern Queensland. Other beautiful 
species arc found al l ovor Austra lia, to which t he group of F a iry Wrens is confined. 
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L'l TJ'ib((l Elder. 
He 1cea·rs rt forehead urul(l marle of t1cistc(l stnt.Jids of opossum fw·. South-u est 
Qu.ee11sfand. Bonds similar to this nwy b e secn ·i11 th e cth11ological halls of the 

Au.c:;traUcw, .1/ lfsr'um. 
Photo.- Fn1ncis Bi1·1 lcs. 
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Insect Musicians 
By t< EITH C. McKEOWN 

PART I . 

VERY many insects 1nembers of a 
number of <liffe1·ent orders, possess 
the power of p1·o<lncing ~onnds. In 

the subjert-matte1· of this a1·ticle I 1·efer to 
t hese sounds a~ 1nnsic, and to thei1· make1·s 
a~ musicians. The1·e 1nay be some people 
who ~will <leny that any insect is mnsi ca.l, 
but it is possibly a m.atter of the pe1·sonal 
opinion of the he:u·e1· ; so1ne 1nay ftnd only 
a rlisc01·<1 01· n1e1·ely meaningless souiH1R ; 
others may fincl them, 01· so1ne of them) 
melodious and full of assodation~ a11(l 
memories of clear spl'ing evenings and hot 
chowsy snmme1· clays. It 1nay, ped1aps, be 
eonsicle1·ecl that one of the highest 
functions of music is the stin·ing of the 
\Yells of memo1·y. ' Vhatever man may think 
of insect 1nnsic, t here is not t he slightes t 
doubt that in t hose species, at least, :in 
which t he males alone m·e musical, their 
voiceless mates, the females, find lt stirl'iug 
01· fil1erl with fascination and charm, anrl 
they ate quite obviously entl·anc·ed by the:se 
pa~~ionate love-chant:.;. 

X o i m~ec·t possesses a true voice : no 
inseetR can sing as clo the bhcls, and all 

t he sounds prodncecl by them a1'e rna(le by 
mechanical-or instrument~ 1- mea us. It 
is well to mHl e1·stand this quite clem·ly, for 
many 'in·ite1·s refe1· to "iHRed singer~' ' , ancl 
to "insect song" , ~m cl it is more thau poR­
Rible t hat I will speak of 'song' , for few 
t e1·ms will eon,·ey one's mec-1ning quite so 
well as the "song of the c1·icket o1· the 
"song of the cicada'. 

SOL "D-PRODL'CIXO ::'IIETIIODS. 

Befm·e (liscnssing the musidans them­
selves it will be well to look at the methods 
by which theh sonnch; a1·e p1·oclucecl. 

Like human music, that of the insetts 
seems to have e,·ol vecl fl-om the very 
simplest methods, passing on to ways 
which are mo1·e and mo1·e complex. Fil·st 
come the "dl·umme1·s'', those who pl'odnce 
sound by tapping upon some external 
object-a method simila r to that of the 
1wimitive African ~who beats upon the 
hollowed trunk of a tl·ee in accompaniment 
to his sa Yage dances, 01· fo1· tJ·ansmitting 
messages OYe1· long distances by a rndi­
menta1·y system of wil'eless telegtaphy. 
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'I'l1 e small soft-bo(/ied Book Louse (Psoci.da') 
laps out signals upon ]JazJer ancl other 

objec/.t;. using its ll ea cl as a clrum-stick. 
Atte1· Lefroy. 

Oihet· inHect s p1·ocluce ounds by the 
l'apid viln·a1ion of thei t· wing , aided by 
other <>n?:ans, ot· by dbt·ations of nnce1·tain 
01·jgin. Fo1· 1 he!';e we <:an find no human 
c·onn1 et·JH1 1·t. 

Then t het·e ;u·e those which make theil· 
mus iC' by ihe fl'ict io11 of one pa1·t of t he 
l>o<ly againF;t t he othet·, each part specially 
auaptecl fm· the pul'pose. In some species 
both the insi nnnent aiHl the sound give11 
fm·th may be <'t'tHle, but in its highest forms 
the inRtnunent iR wonde1·fully pel'fected 
an<l the mnf';i<'ian an adept in its uRe. 
Among hnmnns they may well be compared 
"ith the xtring in .·trumentalists- the 
playm·s upon \'iolin and 'cello. 

Finally, t he1·e a1·e the cymbal playe1·s 
who employ a Rpecial membrane vibrated, 
in theit ea. e, by special muscle~ and lH'O­
Yided with amplifiers. 

DRU:l\1 l\IERS. 

The :fh·st g1·oup, those \Yho beat upon 
some extel'nal object contains membe1·s of 
widely separated orders, all of which have 
apparentl y aiTivecl at the method by 
pa1·allel evol ution. There ate the te1·mites, 
Ol' white ants, the l ittle book-lice, and those 
1·athet fa cinating insects, the death-watch 
beetles, which ha\'e been objects of so mu ch 

~upe1·st it ion in i he past-and not onl~~ in 
the pnst. fot· it persist. · e\·en today. 

In some species of termites ( 01·det· 
I sopten1 ) , the soldie1·. stt·ike the ftoot of 
the nes t with t heh· pointed awl-like heads, 
0 1· with theil· long sickle-shaped jaw:, pto· 
<lueing- a (') early audible sound. In the 
highest stage. of t h is de,·elopment numbet·s 
of soldiers may hammer in r hythmic 
unisou, H IHl it is believed to be a wm·ning 
signH 1 to the colony calling attention to 
the p1·esenee of cl a nget·. Our own histoty 
will ])l'Ovide u s wit h many instances of t he 
assembling of troops and the warn ing of 
1lt e inhabitants of a town or city by the 
lH'OloHged 1·oll of <hums- t he "beati11 g t o 
:nms' . 

The little :oft-bodied book-lice 
(P !-3ocid re), whic-h li\'e and feed among old 
pape1·s, re:ort to the same met hod of 
tapping the head upon a sheet of papet 
whi<:h ads as a 1·esonato1· ; and, considering 
the small size of the ·e c1·eattu·es, a 1·eally 
t·em<-nkab1e Yolume of sound i s produced, 
which i.· often a udible across a large room 
like the ticking of a watch . ""\Vith the book-
1 iee thi !-i tappin g seem,· to be a mean. of 

a b 

The ·'ticking" ot the D eath-Watch Beetles 
( Anobium 1Jtt-nctattt?n. a; Xestobitt?n ntfo­
v illostwt , b) has been an 01nen ot evil to the 
stt]Je?·stitio,us to1· hund1·ecls otyea·rs. c, Lm·va 

ot Anobi,um 1Junctat1wt. 
After Gahan. 
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c·ommuukation- <1 lm·e-call giYen by both 
male and female ~Hlvi ~ing theil' preKeuce to 
c111y membe1·s of the other sex who may 
happen to be in the Yicinit.y. 

Of all the "ch·umme1·s" t he cleath-watch 
beetle is the Ino~t skilled, and h a~ a sini~te.t·, 
H quite unem·ned, 1·eputation. T'Yo SJ)ecies 
(A no1Jitun j)'Uu ctatmn l-'ln<l X('8to1Ji1n11 
rnjov illos·wn ) <H'e indu(l e<L in the name of 
"death-watch'' . Both a1·e wood-b01·et·s, 
tunnelling in old fnrnihne anti in the 
old homes of England, they find a happy 
hunt ing-ground in the ancient beams and 
panelling. As with the book-lice, the signal 
is a love-call to some, membet of t he other 
sex a kind of )lo1·se cocle, tapping out a 
<leela ration of affection alHl making all the 
necessa1·y an·angen1ents fo1· a. tryst. 
l n <·ailing, the heetle je1·k~ itself fo1·wm·d 
several times in 1·apid su<·C'ession, ea.ch time 
striking the lowe1· p~n·t of the ft·ont of 1 he 
head against the ~nnface upon which it is 
1·esting. The s lun·p clicking continues 
t·hythmically fo1· several seconds and then 
ceases suddenly, to begin again a~ the 
insect repeats the pe1·fo1·mance or to be 
taken np . by another insect as it answe1·.s 
the Rignal fro1n anothe1· pa1·t of t he 1·oom. 
The beetles will often an swe1· the ta pping 

· of a finge1·-nail upon t he table-top. The 

f-iol.m<ll·eRembl eR t he tic·king of a watch 01· 
dock; and, heal'Cl in the Rtillnes~ of night, 
is nncloubteclly eer ie. The super. titious 
fo1· many centul'ies ha \'e endowed thr 
tapping with si niste1· meaning as pl·eclict­
ing the ea1·ly death of l-3ome one of the 
fami ly in the house in whicll it 'Yas heatd. 

Dean Swift wa~ among the fiT~t who 
eo1Tectiy athilmte<l the ROmHl R to an 
in sect, when he \n·ote of: 

a wood worm 
That lies in old wood, like a hare in her form: 
With teeth and with claws it will bite or will 

scratch, 
And chambermaids christen this worm a death-

watch: 
Because like a watch it always cries click; 
Then woe be to those in the house who are sick! 
For, sure as a gun, they will give up the ghost, 
If the maggot cries click, when it scratches the 

post: 
But a kettle of scalding bot water injected 
Infallibly cures the timber affected: 
The omen is broken, the danger is over, 
The maggot will die, and the sick will recove1·, 

It may be some consolation to the 
netTous when next they hem· the ticking in 
the foitill hon1·s of night, to 1·emembet tbat 
they a1·e ljRtenjng to the love setemule of 
a beet le, and not to ~ome supetnatm·al 
\nu·ning of <leath. 

* 

This article is t he sub· 
stance of a leetm·e 1·ecentl;v 
delive1·ed by the authot at 
tlle AuRtl-aliau :\Inl-iemn. A 
fm·thet· ~e<.:tion will appeat 
h1 the next i~sue of thjs 
)L~O.AZI:-\E. 

Solclic>1' f P1'111 ites (totJ left) 
beat a ca ll to nnns upon the 
fiom· of the nest 1,f1ith thei1· 
j({'w:s as a 7l aJ·ning of dnnge·r . 
:.\Iodels-AuRhalian 1\luseum 

exhibit. 
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The Life History of the G i ppsland 
Crayfish 

By EL LE N CLARK.'~ 

A L.:HOS'l' er el'yone knows at least one 
of t l1e many Rpeciel'{ of f1·el'{lnvate1· 
c1·ayfishes a nd yahbies whi ch a •·e 

found t lnongh-
ont Austl-a1ia. 
'rhe~e cteatm·e!-;, 
by theit Rize. 
abnn(lance, au<l 
cl e !'{ t 1· u c t i Y e 
habit!-;., litet al1 y 
tlu·n!:it them­
se] \'eR upon the 
n otice of t he 
c o m m n JJ it y, 
whet het c i t y 
o 1' <: o n n t 1' y 
clwellel's . 

Uore t h a n 
thil·ty specieR 
m·e known, mul 
th ey eau be 
gtouped, acco1·<1-
ing to the i 1' 

h a b i t . , in to 
aquatic, semi­
aquatic, o1· ter­
I·estrial fo1·ms. 
The notes below 
con cern o n l y 
th e genus 
Euastacus) the 
typical genus of 
the first group. 

night, 01· (hn·ing dull d ays; occasionally 
Rpecimens at·e fonucl a hun ch ed ya1·cls or so 
a'Yay f l'om water, a nn one femal e, with 

eggs attached, 
w"as captured 
among st 
bl'acken f et n 
near the Glenelg 
Ri ve1·. This is 
the only in­
. ·tan ce of which 
I know of an 
egg -bea ri ng 
female volun· 
tari ly leaving 
t he water. 

rr h e 1' e a l' e 
th1·ee k n o w n 
species and two 
subsp ecies of 
the genus 
E uastetcus : E. 
8er1'at~us ( t h e 
l\Iun·ay Cray· 
ii~h ), and its 
v a 1· i e t y h·ir­
sutus · E . nobilis 

The aquatic 
s p e c i e s li ,.e 
almost entirely 
in running 
water, usually 

Tlz e fully derel.oped GizJZJSland Cntyfish. 

(the S y cl n e y 
C1·ayfish ), and 
its variety ker­
shaw'i ; (t h e 
G ip ps l a nd 
Crayfish ) ; E. 
yar1·cbensis (the 
Y a 1· 1· a Cray­
fish ) ; and R . 
fleck eT-i ( t h e 
N o1·th Queens· 

h1 fairly large r ivers, where they walk 
about on the bottom, swim slowly along. or 
dart ha ckwarcls by means of a flip of the 
large tail. Even t hough t hey spend the 
greater part of their lives in running 
water, they somet imes creep ashore at 

* Photographs by C. Brazen or. 

land C1·ayfish ) . These species a1·e dis­
tributed in the coastwise rivers :D-om Coen 
il1 N 01·th Queen sland , soutlnvarcls to 
Victol'ia, and t hence westwa1·ds to the 
South Australian border. 

Among these are found t h e largest known 
freshwate1· crayfishes in the world, the 
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aclults m~a~nni ng £1-om t'Yeh ·e to i \Yenty 
inc·hes in length, mea~m·e<l f1·orn t he t ip of 
the h ead (the t·ostrum ) to the end of the 
tail-fan (th e t elson ) , and f1·om two to f01n· 
in ches ac1·oss the mi<lclle of t l1e back ( tlt ~ 
carapace). These a<1nltf-i a1·e <le<"OJ"<l ted " ·it h 
large sharp spines. me<lKm·ing a n i nch ot· 
mo1·e i11 lengt h, ancl 11-om t his m·JHlmentn ­
tion of !-:ipin e~ th~y <ne J·efei·t·e<l to he­
quently a~ . piny t t·ayfislles. 

Before i t aeq nires 1 hi .· spinons <:nmatm·e, 
however, t he cJ·ayfish uncl et·goes a l on g 
sel"ies of moul ts, <lnl"ing which t ime many 
c·hanges i £1 ke phu:e ju the size, shape an(l 
m·matm·e of the animal. Th e following­
<lesrl"iption ancl figm·eH .ilhlRiTa t iug thes<"' 
changes, ha,·e heen tak~n hom specimens 
or the 0 ippsla n<l Cn1yfh;h hng~ nnmhe1·s 
of which hare been 1·eceiYed alin~ <11 
v~nions t imes <1 m·ing the past t wo se~ns. 

'1·ayfi.·hes heg iu ln·eed ing; when YeJ·y 
young; fema l~s me<Hmring- only fh ·e inches 
in lengt h ]1 ~1\"e been fonucl cm·1·y ing eg-gs. 
Occasional specimens \Yith eggs <'\.te C<:tnght 
<hu·iug all seasons, but the main ln·eeding; 
BeaBou appe.:u· · to be iu enl"ly spring . 

The uumbe1· of (l{{g~ ea n-ie<.llly th e fifteen 
females examine<l va ried f1·om 1,000 to 
1,200. Corupat ecl with it~ AnsttHl i<Hl allies 
and with the cU:tJrtishes of t he 1Hn·t he1·n 
hemi:phere, t hi .· i~ a11 extl·emel y hu·ge 
uuml>e1· of eggs to l>e <:an·ied by one female, 
the arerage number f01· the othe1· species 
being bet,Yeen :.WO a n cl 500. Of a 11 these 
eggs, howeve1·, only a small pe1·eentage 
1·each maturity, as g1·eat n umhe1·s of yo nug 
ctayfisbes ~n·e <le,·out·e(1 by rm·ions !-ipecies 
or fi sh and bil·<ls. 

The female car1·y theit eggs on i he small 
hai1·s on the swimme1·ets of t he a bel omen 
(the small, bi1·am11s <lpp end<tges on the 
uncl e1·sicle of t he abdomen ) . The eggs ate 
can·ied on onl y t he inne1· of the two 
ln·andtes of each 'Wimme1·et, althou gh 

TotJ left: Gippsla,Jld Crayfi.sh car·rying 
eggs 'Under he1· tail . 

Lo,u:er left: Portion of sw i mmc1·et elllm·gell 
to show how the e,qgs are attachecL to 
the small hairs. 

the1·e m·e sometiin<?s a few near the base of 
th~ onte1· branch. The eggs at·e each S1.11'­

J·otmcl ed lly a t hin m embranous covering. 
po1·tion of whjch i~ wound around and fixE-d 
to a few of ibe ~mall hail-s; aR many as ten 
eggR Jnay he attachefl to the same g1·oup of 
hairs . Suxpenfl e(1 by t his shol't stalk. the 
~ggs hang loosely . and have the appeatancc 
of a bun ch of l>en·i e~, bot h jn colour ancl 
j u ~hape. They a1·e moved about in t he 
wate1·l>y t h e act ion of the swimmerets, an(l 
m·e thus ae1·ated by the su1·rouncling wate1· 
unt il batch ed. 

'l'he en clo~iug me1nb1·ane i R transparent 
a n<l , withou t dissection, the exte1·nal 
developmen t of the yonng n·ayfish can be 
"·atell e<l. ·w'heu the young c1·ayfish is 
almost 1·eacly to hatch, its fo1·m is elL -
1 inetly Yisible t ln·ough the m emln-ane ; the 
lm·ge eye~=; ])ai·ticuJady a1·e noticeable, and 
belo"~ i hen1 the legs ~ne Reen bunched 
1 ogeth e1· and fol<lecl ove1· the t iny abdomen. 
The m emb1·aue t hen splits and t he abdomen 
is pushe<1 t lu·ough the opening, followed 
by the legs. \Yhich J"emain folded together, 
eon cealilt g the a n tennre (or feele1·s) and 
the mouth 1>a1·h;;. A s soon as they at·e f 1'ee, 
1 he la~t two pai1·s of legs quickly fasten 
011 to the h a il·s of t he swimme1·et neat the 
empty egg-case. 

The yonng <T<1 yfislles remain attached to 
the moth e1· fo1· some time, clinging to the 
lu li1·N of the swimme1·ets by means of 
~peci al moditka tionH of the limbs an(l 
appendage~. 1'he te1·mina l ::;egme11t of each 
of t he last t wo paits of leg::; is p1·ovide<l 
with a, ~mall, shat·pl y c1.u·ved hook that 
<:lose~ clown on a unmbe1· of small spine~ 
on the lo'\Yel· Ina1·gin of the . egment. These 
little claws seize upon t h e hahs, and cling 
so tightly that it is almost impossible to 
1·emoYe the yonng Cl·ayiish unda maged. 

Other mo<lificati ons of the newly hatched 
ctayfish take t he fol'm of hooks, which are 

:top right : Close-up of eggs show'ing hou; 
t hey c11 ·e c1 ·o~cded on the inner b1·ctnclt 
of each swim,n1 e1·et. 

L ou:e1· 1·ight: Olos:e-up of day-olcl c1·ayji,shes 
clinging unde1· the tail of the,ir mothe·r) 
showing the s~wollen CCt-'ra,pace a·nd 
h~uddled azJtJear·a,nce. 



Portio11 of stcimmeret eularged to show the 
hind legs cliugiug to th e hairs, and the 

abdomen tucked ?t]J beflceen the legs. 

large in prop01·tion to the animal, but are 
not present in the a<lnlt forms. The~e 
hooks must Het·ve some definite ptn·poRe, 
bnt, as the photogTaphs show, 1 hey at·e not 
used fot· clinging to the mothet·. 

The tips of the hn·ge pail· of claws (the 
gt•ent chelre) nnrl of the two small pairs 
of claws on the first and second pairs of 
walking legs, are :slun·ply inrnrved to form 
hooks. The squame (the pointed scale at 
the ba. e of the longe1· of the two pairs of 
feelers) is 1·elatively vet·y lHrge in the 
newly hatched ct·ayfi h , and has its inner 
mnl'gin finely set·t·ated and the terminal 
Rpine bent to fot·m a large hook. 

Thi pt·oeess of ha tching, and the sub­
sequent attachment of the young to the 
mother is very diffet·ent from t hat of t he 
cray:fishe · of Etnope and North America. 
The ct·ayfishe.· of the n01·t hern hemisphere 
emet·ge head first from their egg-cases and 
cling to the ha irs of the swimmeret:s by the 
large claws, the tip:s of which are sharply 
inctn·ved to form hooks which snap 
togethet· on the hairs. 

The young of the northet·n hemisphere 
crayfishes, the1·efot·e, are suspended by 
their front legs, and have theh abdomen 
hanging downwards. Bnt the Australasian 
c1·ayfi ~hes, by clinging to the mother with 
theit hind 1egH, nre snRpended head clown­
wards in 1 he water, and, in this upside­
down position, they spend the first t wo ot· 
three weeks of their lives. 

"~hen but a few hours old, t he young 
c1·ayfi sh differs conside1·ably, iu genet·al 
appea1·ance, ftom t he mothet· to which it 

c1ing~ ~o ti ghtly. The cat·apace (tbe ha1·cl 
shell t hat cove1·~ 1 he hea<l and anterim· 
half of the body) i~ g1·tlatly extended in 
front, wi1 h 1 he t·esnlt that eyes m·e at i he 
nndet·side of the body instead of at the 
top. The eye~ whieh <He Yery l;u·ge, a1·e not 
projected on stalks, but gire the imp1·e. si on 
of being sessile; as the eyes m·e dhected out­
wards the interYeuing ·pace appea 1·~ COll · 

sidel·ably gt·eater than it is. The ro. hum 
(the "nose', ot raised portion of the ·hell, 
which projects between the eyes) is only 
slightly developed, and is bent downwatds 
between the eyes. The two paii·s of feelers 
are t·elatively very short and are held, by 
the legs, againf.lt the undeJ·slde of the body. 
The swollen earnpaee contains a quaniHy 
of egg-yolk to supply the young erayfish 
with food until after the first moult, as at 
thi s stage all 1 he mouth-pm·t!': are soft and 
tin developed. 

The young c1·ayfish is Yety smooth. The 
spines and tubercles on the carapace and 
abdomen, which are such a striking featnl'e 
in the adults are absent; and so are tbe 
deep gt·ooves whi ch late1· dh·ide tbc 
carapace into :-:;ection:. The abdomen is 

Stctgcs in the cleveloprnent 
of the baby cmyfish, j1·om 
1 eft : 'Ph e e:IJes and legs show· 
in.c; throu.gh the membrcwc. 
The abdomen and l eg.~; 
emerging. ,Just ll atcll ed. 'Pll c 
abdomen and legs stretched 

out to show size. 



Crayfish one da y old, ]Jllotog1·aph ecl .from 
t 7L r If 1Hl e ndd e, t 11 (' .~;i cl r, an cl fro m a uo n '. 

,·e1·y <liffeJ'<.,nt f1·om that of the adnli. Tlw 
tei·minal ~e1 or fnn -l-·dl<l))(~(l appendage~ 

( tel~o11 <ttHl m·opocl~ J i~ jn<'omplete. o11ly 
the een11·e JHl l't i~ <le,·elope<l. the two onte1· 
p::t iJ·~ or n ppenflcl~ex, w h ic·h c·omplete tlw 
1':;111-shape in th e ndnlt •u·e noi <li~eet·nihle. 

Fot· 1 he fi J·Ht 1 " ·o o 1· 1 h 1·ee d<lys of theil· 
I i rei-\ i he yo1111g- c·1·ayfi Hhe~ ttJ·<• re1·y Rl uggi sh , 
si m ply C'l i ng-i ng H lmo~i nwti nnlrsx to tlw 
m o tlH•J· ; hn1 <I l'ew <lnyx nf1e1· hnithing they 
monli l'o1· 1hr fi1·st tiuw. <llld ihe11 takf' on 
cl mn(')J dif'fPI'('lli clppP<H<lll('(:' <1ll(] <1 lllOl'(' 

li \'<'l,Y dixposition. 
Th<• most 1101 i<·e:Jl,]<l <1 i fl't>I·en<·e i s in tlw 

leng-th. whid1 <lpJ>C'<U·s to l>f' almoxt 
<louhle<l. nx th<l swel1 i11g iH con~icle1·ably 
J·<•cln<·cd on 1 h<:' ft·oni of the cm·apace. 
making- 1lH' hocly nppen1· mm·e elongated 

<111 hough ilw length is not app1·eciably 
<lli<., t·<.,cl. 'l'he eye~ and feele1·s are thn!o{ 
ln·onghi up;uet· to the po~ition they oeenpy 
ilt t he n<lult. 'J:he feele1·fo:\ betome much 
lon g·et· , c-1nd <n·e hel<l a wny ft·om the bocly, 
!wing 1lti'1Hd· oni in f1·ont <lH they a1·e in ilw 
<l<l ul1 ~. rl'lt<• ryr~, nlt-hong-h ~tilli·elnt i vely 
,·en• lnt·o·<· at·(l ])t'OJ.Pcte<l on 1>1·ominent 

I h , t 

~1n lkx : iht' ro~1l'lllll i!'; elen1te<l. <UHl , whil~1 
!-\1ill Homew1tn1 h<:'nt clownwnt·rlR, iR hnget 
mH1 quite pt·omi11ent. The late1·al margin. 
•n·e fo1·nw<l into . mall eatinre, bnt t hete 
<ne. HR yei. no 1 nbet·tle~ on the t<uina>. The 
limhs he<ning the lm·ge ('htw~ (the gl'eat 

l.A•ft ~- .eruyfi8!trN Jl('ft~·/y a /('('f'lt· old) ~·lingiH,q Riyltt: Clo.'ir'- lfJJ of week-olcl crayfi.·hes, 
u11du lltr> tail of flu ~~wthr•r,.slwtcw,q llow 8llo7riJilf tl!(' uudr>relopecl tail-fa n aud th e 
lll f' .'J lutr<' olfl'rcd dul'lll.fJ llll' ll' fir.·t moult. lliJI(l lr{J8 r-lilllJilllJ to tlt c ~1cim~neret. 



rm·ioHs sta,qc.s in t ll r (lrrelopmr11t of the 0 ippslwul Crayfish, sllo1riug ho11; tlt e 
({)rmatwre of spines anfl tube1'cles ·is !}J'(tdllally acq11ired. 

chelro ) be<'ome longm·, au<l a1·e sh·eh:hed 
out in fl·ont of the body, whil~t the remain­
ing legs assu rne a m(n·e natunll, ont­
stl-etched position. The g1·ooYeR on t he 
cm·apace become n oticeable, a l t h ough not 
ptominently so. 'I'he hook on the basal 
:cal e of the feelm·s is less c1nved, and t he 
edge of the scale is les. serrated , whilst 
the hooks on the tip s of t he t1 a ws of t he 
fiJ·l-3t t ln·ee pail's of legs are almost 
~haightened. 

~Phe young c1·ayfishes <.ne now· ~o hu·ge 
that they become <l ensely c1·owtled , with 
1he 1·esult t hat n1any of the1n a1·e ci·n shecl 
1o death by thei1· fel lows. F:u· from being 
:-;lugghdl as t hey we1·e lH'ev ions to t he 
moult 1 hey now l>econ1e ver y lively, twist­
jng ancl t111·11ing· a~ mnch as t hei t <:1·owded 
1-iUlTOmHling:-; w ill Hll ow. T he hooks on t he 
hi1ul leg-H l oo~-;cn t ll e i l' hol <l on t he ha irs of 
the ~w imme 1·e1 N, mak il1 g- it now fail·ly ea:o:;y 
1o 1·cmov<~ 1 he yonng c·t·:otyfishex without 
dHmrt~<·. 

'ehc• .vou ng ('l'ii.Yfi:..; li <·N •·cmn i11 attached to 
tiH• mol JJ<•J· J'o t· Home 0 me even after they ' . 

~ne able to 1·elea~::>e tlleil· lwl<l ctiHl swim 
fl·eely, tei n rning to he1· abdomen fo1· 
sllelte1·. 

Du1·ing the fh·st yem· of it1:; life t he young 
crRyfish moults many times, and so con­
sidei·a bly inc1·eases in ~ize and alte1·~ its 
appeatance by the end of the yea1·. .After 
the fil·st yea1· t he moult· IJecome less fl-e­
qnent until t he crayfish moults only once 
o1· twice a year. As many of the changes at 
each :-;u c:ce~::>sive moult ~u·e scm·('ely notice­
a.l>le ex('ept when examined in detail, only 
t he stages in which most d ifference is 
shown :ne 1·efen·ed to belo\v. 

' Vhen t he young ctayfisb ha:-; gtown to 
a n in<·h in length t he catapR<'e ancl abdomen 
<He Htill quite smooth but t"·o ot th1·ee 
~pines appeat· on t he nppet mm·gin of the 
wtist (the cm·pus) of the lcn·ge cl aws. By 
thiR tjme t he tail-fau is cleveloped and no"­
J·esembles t hat of t he a<lult. 

By the time the u·aylish is two and one­
lw H inches long, n nme1·ous min ute 
t nl>er<:les (level op 011 t he sides of the 
cm·apcH:e (the b1·anchiostegites) and on 
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the 1 ~te1·al ma1·gins of the second segment 
of the abdomen. .A.fte1· each . ·uccessiye 
moult the~-;e tube1·de~ l>ecome 1·elath·ely 
Ja1·gel', until, when the <'l'£lyfi~h ix fon1· 
incheH long, the tn hen· le:; on t he s ides of 
t he catapace, pa1·tiC'nlal'ly t hose neal' the 
top. ;ne quite con~p i cuon:-; , alHl a few small 
t nbet·des appeal' on the front of the 
ca1·apa ce between t he ce1·Yical g t·oove and 
t l1 e eye.·. Spine.· appem· on the lateral 
mm·gins of each of the abclominal segments, 
and t he ~-;pine:-; on the 'n·ist :ue mn ch 
enlm·ged. 

By ihe time the crayfi sh is n ve inches 
lon~, deep pnnctm·es appea1· on the 
<·c-uapace <1 n cl on the lm·ge cla"·s and the 
late1·al spiue~ on t l1e abdomen m·e InnC'h 
l'ihcu·pet. ~\ 1·ow of tnberde~-;, which will 
lHieJ' turn into hng-e, xhaq> :-;pine!-) . j!'5 

\i~dble aho,·e the :-;ph1e~ on the late1·al 
mm·gin!:i of 1he abd omen. 

By the death of D1·. A. .T. Spille1· 
lhandon, which took place at \Voollahra 
on t he 8th Ap1·il, 1!):37, Ht the age of 57, 
A us ha lia has l ol-it a ,,·ell·loved citizen, a nd 
one who wHl be misRe<l jn sc ientific cin·le~. 

lh. BnuHlon's intetests we1·e witle. He 
caniec1 out impo1·tant expethnent~ with 
gras~es to detet·mine their ~uitabilitv fot 
golf g1·eens nndel' A usttalian condition~ . 
Tie was a skilled anglet, ~nd fm· many 
yea1·s was President of the ~ew South 
\\'"a les Rod Fishers Society. His ene1·g-y 
was unbounded and he '"onlrl t ravel ma11v 
miles to undertake the establi shment ~f 
tl-out fry in remote ~heamlol. His skill in 
t he inh-icate study of the sea les of t1·ont 
wa~ a1rnost unique. It wa~ largely th1·ough 
hi~ interest that the investigation of the 
food of ti·out was nnde1·taken by the Ans­
haUan l\iu.-enm, and its 1·esults a1·e due in 
a g1·eat measu1·e to his con stant help and 
encouragement. 

lli~ inte1·est in Australian animal life 
was not confined to angUng, and as a 
membm· of the Council of the Royal 
Zoologi<'Ftl Society be wc11o; H stc-1 nnch 

The second 1·ow of spines makes its 
appem·anc:e by the time tl~e cl'ayfish has 
grown to a length of seven lll<'hex. All the 
othm· ~pines and tubertl~s 1un·e . ))e(·ome 
quite hu·ge, and t hey contm ne to nH'l'e~se 
in ~ize n ntil the cl'ayfisb, at nme 
inches long, has practically asH.nme<l its 
tinnl appeal'ance in r eganl to form and 
a1·mat ure. 

In the adult stage t he c1·ayfish has many 
la1·ge sluup spines on ~he abdomen, and on 
earh segment the1·e IS a large rounded 
l'iclge, which charactel'izes the species; ~ncl 
the rarapace is studded wHh tubercle~ and 
punctu1·es. The large claws are very large 
and powerful, and bear numerons ~harp 
spines whil:;t all t he walking legs are 
cove1·ed wit h nnme1·ou s small sharp spines. 
Ft·om this time onwm·ds, the moult~ a1·e 
le~s f1·eqnent, ~ometime~ only once a year, 
but the size and armatm·e do not 
pe1·ceptibly a l te1·. 

ad Yoca t e for the Jn-otec:tion of our fauna. 
llis love of N attn·e extended to all its 
fo1·ms, and often when angling on the 
Tn1·oss Hi vet· he would del ight to sit quietly 
and watch t he val'ied life of the sheam a]}(l 
its snlToun<.lings, so that be 11ad acquil·ed 
au amazing fund of 1·eliable information 
r egarding the ha bits an<l beha viour of the 
bn~h creatures. The .:\IuReum collect ioru-; 
ha Ye been en1·iched by many specimenH 
"Which he gathm·ed in this diHtric:t-an area 
which he had made pal'ticulatly his own. 

But, to those who knew and loved him. 
it is as a fdend that Dr. B1·andon will be 
most tl·nly missed, for he had a I·eF~dy 
understanding of his fellow-men , and mHny 
who fell und e1· t he spell of hiR kindly pel'· 
sonality will miss the genial companion· 
:-;lup and constant encolnagement whiclJ he 
gaye to all so ·willingly. 

Spensel"s beautiful lines may form a 
fitting epitaph to our friend: 

Sleep after toyle, port after stormie seas, 
Ease after warre, death a fter li fe, does greatly 

please. 
K.C.1\fcK . 
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The Cyclops Mountains of Dutch 
New Guinea* 

By L. EVELYN CHEESMAN, F.R .E.S., F .Z.S. 

T IIE object of my 1·eeent expedition to 
the Cyclops :Mountains was two­
fol<l: fi1·stly to seek info1·mation on 

the ol'igin of t he Papuau fauna, and 
secondly to make genetal eo11ections f eom 
that cli:.;hict. 

The Papuan insect fauna, a~ well as the 
flora, extend to the mid-Pacific, becominp; 
glJ'adually poorer, a$; wonlcl be expected 
the f al't he1· the a1·chipelagoe.' are from 
Xew Guinea . Why we should find Papuan 
fo1·m~ of insects on distant Pacific islands 
has not been satisfactol'ily explained, and 
befo1·e it is possible to study the problem 
tho1·oughly we need far mo1·e matel'ial from 
K ew Guinea, from the intel'ior as well as 
coastnl a •·eas, so that it may be more 
definitely known what are the t rue Papuan 
fotms. I t is a Yery distinct fauna, ~vith 
a sttong ol'iental element. This leads to 
eonfusion, because certain species found in 

11he Oy clo1Js 
Jlf ounta.ins f?·om a 

clistmwe of five 1niles. 

• Phologr aphs by the 
a ulhor. 

the Pacific ha\'e been I·e<:OJ·de<l by authors 
as being of m·ieutal ol'igin , wheteas, 
stl'ictly speaking, they a1·e Papuan of 
oriental descent. Austl-alasian i~ also n ·ed 
1·nther loosely, the faunal atea indicated by 
this term having diffe1·ent limits '"hen uRed 
by diffe1·ent authors. The range of many 
species cannot be decided unt il faunal 
1·egi on~ ate more cle~nly defined. 

I have aheady made au exped1tion into 
the central mountains of the Terl'itory of 
Papua. The insects collected on t hat 
occasion proved very inte1·esting; but t he 
Cyclops Mountains being one of the few 
relics of old land of New Guinea, the 
1·estllts of this last expedition should help 
u~ greatly in determining whence t he 
Papuan fauna originated and also in 
sepa1·ating old types ft·om the mote modern 
type.~ clel'i ,-eel hom them. 
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It must be recalled that the huge i•lancl 
of New Guinea is known to have been 
1·aised fl"om the ocea11 bed in geo1ogically 
recent times, as a 1·esult of t he high, folding 
movement of the Late l\fiocene, which 
raj sed the Himalayas in Asia and t he Alps 
in Europe. So the vet·y rich fiot·a an cl fauna 
of New Guinea cannot possibly have 
evolved since that period ; there must 
f01·merly have been some connection with 
old e1· land. 

Clues to that old land mu t be sought in 
a few old mountains which exist north of 
the main ranges. Those which I lately 
visited-the Cyclops :Mountains and 
Mount Bougainville in Dutch New 
Guinea, an cl the To1Ticelli l\fountains in 
the Mandated Terl'itory-are pre­
Cambl'ian, with a similar fo1·mation of 
ctystalline schists. So fa1·, no marine 
deposits have been found on them; this 
point is of co1n·se, essential in any 
question of di ·tribution of species. What 
adds to theil· intere t i. that apparently 
all of these mountains wel'e f01·medy 
islands, fot· we can trace theil- old shores 
inland by dead co1·al and shell limestone. 
So it is more than ptobable that these old 
islands "\Ye1·e the foci ftom which the new 
land was populated. 

New Guinea must , therefm·e, be reg:u·decl 
as a centl·e of distribution of species, and 

H ollan(Zia,) at one tim .. c 
an ·i1npm·tant pl'unwgc 

t1·ading cent·re. 

the l'ich va1·iety of fotms so characteristic 
of the Papuan fauna and flora may be 
att1·ibuted to former isolation on islands. 

We may go fa1·ther in this general argu­
ment, for it is not un1·easonable to suppo~e 
t hat these islands once formed pa1-t of a 
larger land mass 01· cont inent, now sub­
merged and represented only by scattered 
islands and coral atolls. If land fo1·merly 
extended to the ludo-China sub-region. 
thi s would account for the oriental element 
in the Papuan fauna. But t his part of the 
subject is beyond the scope of the p1·esent 
paper. 

It was distinctly an advantage to me 
to ente1· Dutch New Guinea from the north­
west, because for twelve hours befo1·e 
reachin g my clestination-Hollanclia in 
Humboldt's Bay-the steamer was passing 
along t he no1·thern side of the Cyclops 
1\fountains, which are a coastal 1·ange 
thirty miles long. One could t hus fo1·m 
~ome idea of t he gene1·al conditions to start 
with. Steep faces of t he peaks in te1·raced 
silhouettes gave one a foretaste of what 
the climbing· would be in dense and lofty 
fm·est on almost ve1·tical slopes. The 
terrific bombardment which \Vas proceed­
ing at the t ime was a fitting introduction 
to the climate, f01· scat·cely a day passe~ 
without a tlnu~le1·stot·n1 in some pm·t of 
the range. 
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Rollaudia is a chm·ming litt le ~ettle­
ment, very piC'tm·e~qne ·with its t hatched 
hour;;es in a deep valley. The inhabitants 
a.re l\Ialay~ and Chinese, with t wo Dutch 
officials. I t was once impo1·tant as one of 
the chief centres of the plumage trade in 
New Guinea., but now that the expor t of 
plumes is 1n·ohibite<1 t he bird-hunters a.n<l 
traders have chifted away or found some 
othe1· mea ns of a livelihood. 

What is very char·acte1·istic of all Dutch 
settlements h; that straight dykes ar e cut 
for t he sn·eams. The villagers wash t beil­
pot and pans h1 one small canal, drink 
f1·om anothe1·, and bathe in a t hird . This 
is quite a good systen1 to follow in the 
tropics. 

:\Iy first question was about roads and 
t rails. Luckily, t here is a good road which 
t•uns south of the range from Humboldt's 
Bay to Tanahmerah Bay at its western 
encl. Somewhere a long that road I had 
onJy to cut a trail in order t o strike off 
into t he centre of the mountains. 

Having fixed on a suitable camping 
place, one has next to hil·e natives to cut 
trails, make clearings and build huts. This 
may sound simple, but is always com­
plicated by the fact that natives are not 
accustomed t o work for white women; it 
takes time to break them in to my ways, 
and needs unlimited patience in handling 
them. Language, too, was a stumbling­
block. In British territory one speaks 
pidgin-which has to be studied, as it is 
a language and not only bad English; in 
Dutch territory, 1\{alay is t aught to the 
I>apuans. I learnt enough 1\1alay on the 
voyage out to cal'l'Y me through, but was 
nevet able to speak it very fluently, for 
a g1·eat deal that I lea1·nt was of no use 
in that distl'ict, where the language might 
be more aptly described as Dutch-pidgin-
1\lalay. Howevel', all t hings consider-ed, I 
suppose I did get a fail- amount of work out 
of my boys. 

Fom· mountain camps altogethe1· wet·e 
ma<lc, ai (lHfcrent pointH, each with t•atbeJ· 
diff'e1·en1 <·oJHlitjons . I Rpent a month at 
liollalHl ia ilt i he 1·e~t-hon~e; a month nea1· 
OJH'll 11 i ll f.; or the lowlatHls; ancl six weeks 
c•o l1<'<·1 i11 g ri :-:lt as we ll n.H oi he1· mat.e1·i al 
t·o u11d ~ ll >ot ll L<lk<' RPttinni, wltic·h li es Honth 

of the mountains. This disposal of the 
time gave one a comp1·ehensive urvey of 
the clistl'ict but it would be possible to 
spend seve1·al yenrs in that 1·egion 
profitably. 

P apnans enjoy cutting down tl-ees and 
building huts, because t hat is work card ed 
out by men in theh· own village . I t i ~ 
not difficul t to set them to such w01·k, but 
t hey need constant supervision. Canying­
loads they n evet· do willingly fo1· that i~ 
conside1·ed women's work. 

About thirty boys wet e nece~. ·arv to 
prepal'e a tamp ; then I dismissed all but 
four. 'l'wo ·were sent cl own evet·y week to 
carry the Ficientific material , after it wa. 
dried, outf)ic1e the mountain zone into a 
clrim· atmosphere, whete I got a kindly 
Malay official to store it for me until I 
could mail it by t he monthly steamer. By 
this means t he collection fortunately 
a1-rived in London in good condit ion. · 

The camps being in "mossy fotest' 01· at 
its lower margin, we1·e, of cou1·He, 
exti·emely wet. For this teason I only ha<l 
two walls built to my huts, or even one. 
It is far healthiet· to have cur rents of ait 
passing tight through. The boys huts on 
the contrary) must have four good wall:;; 
and a small entl·ance which can be 
bat-ricaded at night. They not only requite 
to keep out cool air, but also ghosts. Thete 
a te no native villages anywhe1·e on the 
range: all tile Papuans of that district m·e 
"people of the sea", and ar·e aft aid of the 
mountains and forest. They hunt 
cassowary and pig on the lower spurs; 
collect firewood, cut down trees for making 
canoes, and rattan, bark for making 
women's skirts, and othe1· indispensable 
products of the bush. But none of these 
things requites that they should penetrate 
any g1·eat distance into the mountains, 
which was what they disliked about my 
work. Only one native track crosses t he 
range to the coast on the othe1· side, and 
this is used in o1·de1· to fetch salt. 

It is no u 5:e encamping too high up on 
the mountains. 1\ify experience shows that 
the la1·gest numbel' of insects is collected 
between 4,000 and 5,000 feet. From this 
elevation daily exctn·sions can be made to 
hi gher altitndes. The highest peaks in the 
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( 'yc·lop !-- .\J ouutaill' HI'C' lwtwl'eH H.OOO aucl 
7.000 f£><.'1. Tltc• foJ·(• .... 1 dtall!.!C''· Inn '-t'aJ·t·eh· 
l'ltow-.; auy "-i!!ll of llliuJiill!.!: 1 lHHloclPnclrot~. 
IJC•<tt hc•J·. c·liml•ill!.! fc•J'Il' awl lawyt~r palm 
nwkc• a dc•u-.~> IIJJdPt'!.!l ''"'' th. 11111 tlu .. tl'l'l''-' 
HI'(' I iJJ J,,fty. 

.\J ~· f'lpa l'i 11gs :t I ll':tc·tt•d a c·c•t·t :Ji 11 IIIIJIIIH•J 
ol ditu·ual irt,f•<·t. aucl ,,·c·J·t·. of c·om· ..... p, 

<tdlltil·nJ,jp c·ollc•f·tiug site•' ten· ('o]P.oplPI'<I 

:tltcl I Jc·llliptt•J•;J. ~\llh a1·c• l'ail'l.'? <tinlllchtut. 
J1tll fllftc•J' ;!l'Clll ps of tJtc• J f,\'llH'JIO}Jl t'J':I \\ !'l'l• 

11111 \\('11 )'l'jll'l''f'lllf•d. I':IJ·:t itk l i ~HH'll · 

optl'l':t \\('l't• clinic·trlt to c·olh•c·t ht>l'<lll'l' 

l.(~;ttill!.! <lltcl sweep ing wen~ n:-;nall~ out of 
tlu• qtw-.;tion: i11tli\ iduals ~een in cleal'i ug. 
<llllOII~ f:t Jlt'Jl 1 l'llllkl' cl ll tllim lJ:-; of tl'ee. :ne 
takl•n mm·(.• In· hwk thau hY n~ilit Y. B ees . . '- . 
awl "<l'-P' :n·p '<'l'Y ~c·•u·ce : I !'<lW mm·e in 
uJil' day '}Wilt on tht> Jowla n dl' a mo ug low, 
lloWl'J·iug plant ... than in m :ttly m onths 
'Jll'llt in the fot ·t•st. _\ n iuH'rt:'~li ng ~JH.•t·it·~ 
ol B l·i,tJt•·taih~d ~<:orp ion :-; li n •d nndt'l' 
t·ol'k'- in tltt> ~.ntll il':-.. 

'l'lu• 11 igh t "ol'l~ o l' won nta in tamp~ i: 
tltP mo~1 impm·t;lnL 'l'ht' hnlk or m~· 
<·ollc>dion ol' i n~<·t'f~ ('O II ~ i :.;(:.; o [ not1 1l l 'llil l 

Thr 111otlz .·heet i 11 a 11101111tain r·amp . 
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~pedes which came to light. The~e actually 
belong to the l owe1· fo1·e~t hu t after ~uu­
down in ·eeL· from the treetop. seem to 
fiy upwards, thus coming into the influenc·e 
of ihe lighted zone on my cleating. )loth~. 
!JeetJes and bugs7 and in ad<lition many 
l>elonging to the lessel' Ol'(lei·!';. su<.:h a~ Ina~·­
fties, cacldis-fties, night-ffyin~ ch·agonfiics, 
Eml>icls, ant lions. Jfanti.·pa, Tipulid. a n tl 
Rtalk-eyed flies, all appeaxe(l on the moth 
:-;heet. o t he night wo1·k is ,-et·y jmp01·tant. 
and the sites of my mount.-1 in camp.· <:ne 
<:ho.·en to su it it. "\\'hen r ('<111 :-;et ll J) the 

Lake Sentani. 

moth sheet near the hut thi:-; a,·oi<l~ a long 
tl·a mp in t he dar·k, and, ther·efor·e, when­
eYei· possible, I stretch t h e sheet acros~ t he 
hont of my hnt, which face~ the cleal'ing, 
and lamps ancl sheet are sheltered from 
J·ain by the eaves. 

That l arge area of nncli~ttu·bed fo1·e t 
must surely be the home of intere t ing 
F;mall mammals, but as t he n ath·es;; had so 
little bush lore, it was not eaRy at fir·st to 
obtain any mammals at all. I watched the 
pools on the higher slopes, and made the 
boys smooth the soil of the me:ngins . ·o 
that one might detect spoor of any animal 
c:oming to drink. But nothing came that 
way, which is not su1·pl'ising, considering 
t he superfluity of moisture an ronnel. 

It is fortunate that in that (li sn:ict the 
natives have leat·nt to value money, a 
hetitage of that t ime not long distant when 
money flowed freely r·ourul about the 

--------

]Jlumage traders. and to that 1 am indehted 
f01· .· pe<-imen~. bt·on~ht to nw fm· J><l)·nwnt. 
whic·h I eonhl not hnn.• <"Ollc•ctt•ll my:-:f'lf. 
'l'hi~ wa:-; when I deRc·emh"'cl tu 1lw foot of 
the mountains to inn~sti~<ll<' L;lkC' ~t•ntan i 
and the defOI·el'ted. low hills lyi11~ romHl 
it. Ren tani nat h·e:-; we1·e 1\:e(.)H to eoll(.)d fot· 
me: lJe(ore tlnJli~ht ~l'ot·t~s of tlwm would 
(ornr queue.· Otll!';ide the l'Pl--l honsP-­
~1·own men. women mHl ~m:lll boy~- w lt h 
sn<tke:-; in ~pli1 ~ticks. lm·g-e lizat·ds lasltt•tl 
io ln·an<:hel' by er·N)}wt· sttml~. ha 1 ~. flyi11~ 
sqnilTt~lR a11d cn:-;<·n:-;. Lat·~t~ 1'1·nit hat ~ had 

theil· for·mida1JlC' da w:-; mu fll<'d and 
banclagecl in leave:-;. ('o<'olln1 r..; lwliH HHrl 

<.:onta ineJ·R made out of ht·ad"' of a p~ lw 
we1·e fi lled with all :-:ort:-; of c•J·(•atm·eH­
fl·ogs. ii~b hail·y .·piclf'rH, RnaiJ I-\, and e'ren 
tadpole.· and ea rthworm:-;. 'l' her..;c) Ja:-;1 were 
c·olle<.:ted unwillingly, fo1· all PaplHlllH m·r 
c1f1·aid of anythin~ wbic·h wri ggle~-;; but J 
pe1·ReYe1·ed in af.iking for t hem in the hope 
of obtaining Rome of tlw ('wdl ian r-make~-;, 
and finally a good .·eJ'ies w:v ln·onghi , to 
m~ g1·eat Ra ti. faction. 

Lake entani whi<.:h i.- Hixtcen miles 
long, but not Yery wicl e, i~ a Jo,·ely ~hetch 
of water. It is considered to ha'e been :ea 
that became enclo.-ed dul'ing the Late 
)Iio<.:ene. The bed ha. been 1·ai. eel auout 
200 feet aboYe sea-leYel , and the only l'i\·e1· 
which connect it with t he ea leaves the 
lake by a ser·ies of small 1·apjd: f01·mecl by 
limestone l'idge and fal'the1· clown i ts 
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cout.·e t he1·e i~ a watel'fall cl\·er a lmndreu 
feet high. rrh ~refol'e. the1·e h; no eJ ll l'~ fr om 
th e :ea po:.·ible f01· aqua tic· fm·m: . <l1Hl 

i hosE> now found in the lake ha ,.e pte.·um· 
<t lJly IJeen t het· :o si tH·e it 1Jecarne enclo~ed. 
I i i : int.ere:tiug to iiu<.l mal'ine fol'm~ 
amoug 11w fish . I also coll "ttetl nhont t en 
spN·ies of aquatic· mollu:ta . one ~pec:i ~ ... of 
t l"ct yl i ~h mad <>Jt(' l'JH."ti<~~-, of "Ponge. 

J 1 is Jllll tlt 1oo :-;oon 1o e. t i mat the:> JWl·· 

c·<•Jt tc.t.gt:• <,1' lt t•w ·peties mnoug-thP matel'i a l. 
wll i<· la is now in t lw act of he i ~~~ }n·c•p<H·ecl 
fol' ('X<Illl i ll <l l i<JII IJy SJ Wl'ia li ~ll'. IJUL <llllOllg 

.Jr~B 1 . 1931. 

my own p t.nticul a r g t oupR of llyrnenoptel'n 
lllm·e t h an three-fourt hs a1·e new. 

Xew nuinten i~ a c·olo~~al i~l and wrapped 
in an nn lwoken pelt of fm·e:i. 1 t a11pear!o\ 
to me t h <t 1 the mo!o\t sati ~factm·:r method or 
(·oJleC't jug is hy settling d own fo t· a defiuit e 
pe1·iod it t a l otalit y whi ch promh;e a 
nsdul h<t l'res t of ~cientHi c materia l ~ rathet 
i han by t 1·yilt g to covet· long d is1 an ·e~ . This 
t~·pe or wm·k and the d eta ils in ea1·J·yh1g 11 
ou t l lune 11'i ecl t o drsel'iut' i u thi~ ~ltm· 1 
p n pe1· i n <:<-t se i h ere a 1·e o1 he1·~ who ::u t• 
i li1Pl'fl~tecl ill 1 lt~ l"Hlll~ OUj t•d <1~ myself. 

Notes and News 
~ J r. 1•'. J) •. \Jd '<ll·1 hy, . \ s:-ds tant in 

.\lltht·orw logy. will. 1o wat·tl s the en d of 

. fil l iP. IP<l\P f'o1· llw J>nf ('lt Easi fnclies a n tl 
tlw ~ l ahl,Y 1-'lnf<'s, In !'{twly 1h > pt·tlhhdot·~~ 

u l' I llt'~c· pa t·l ~ . J t is p t·op osed t11at hr take 
pa1·l iu <·xnl\a1 ion woa·k in i h<' hdnncl of 
( 'l'ltoll(•s, now lwi ng <:oncluderl h) .. I' J·ofrsxor 
P. \~ .\'<Ill ~t rin ( 'all f'HJ'<-ll s . who is the 
nl'knowlcdg 1<l lt•nd r t· in pt·ehi stol'i <.: t·e­
~t'< IITh in 11w F <-ll' Ea~t ; the PXJWt·ien re :\fr. 
~f ('(' ;n1hy will gain i u wm·king ·wi t h P 1·0 · 

('p~sm· n1 n ~te i n <'allenfels will he of the 
~J 't>;lt (lst n1 lne in d ew o[ the })l'O~peds that 
s im ilcn work will he nmle1·1a ke11 i n . \ u : ­
ta·nl ia in1he n ~ar fn t nl'e . 

rr he )Lllny ~\r<'hipelago was nnclonhte(lly 
1 h(' hi~ln·o<Hl hy w hieh om· a bol'igine.· 
1t·nYt>ll<•d t o ~\nstntl ia. anrl t he t·e a1·e 
Rigllifk<l nt pt-11'<111 Pli l'ms between t he cul · 
t nres of the J<'m· East and t he culttu·e of 
1 he .\nstJ-alians. Another l ink hetween t he 
i wo regiou l'\ il' ~een i u the A usha loi rl 
featur es exhibited by cer t ain 1n·ehi. to1·it 
human remains fouud in the In do· ) l alaya n 
region. 

)lr. Me ar thy will al~o ha,·e the 
oppo1-tnnity of examining the exten. i~e 
ai·ch::.eological collection in t he museum 
at Bata\ia Bandoeng and Siugap01·e and 
p a tti c:i pating in :field work now in pro· 

gt·<>ss. bPI' i<l f R \' iHii ing some of i hr s i1t•s 
wh er P impm ·i nu t tin cl s ha ,·e b~ell nHt<le. ]l p 
" · ill a i 1 e1Hl the Congt·e~ . of l' t·eh ist01·inns 
of the Fa1· East. w hich will he lwld nt 
Ringapo1·e in .J a nuar y . 19!1<, when he will 
c·on t J·i bute a pape J· o n t Jw J·ela1 ioJJ heiw<•en 
11ae t ulim·eH of t h e F<n Ea ~-d an d oC ...:\ nl'i· 
1J·a l ia, a nd ll<l\'e 1he pri,·ile~e of meeting 
1 he lea<l el's i n th iR bran <.: h of an ih J·opolog)' 
alHl cli ~f·u sRi ll g wi1h them naa t 1e t·H of 
mntnal i nieJ · e~-;t . 

* * 
) 1J·. IJ. B . :\l a th ew~. B.A., who will 1·et ire 

f1·om the offl<-e of ~ u t \·eyOI·-OetleJ·al a111l 
C'hjef ~ m·\'eyOI· of ~ew • on t h 'i\7a l e!'; on 
.Jun e 22nd, "·iJl t he1·eupon eeaRe to be one 
of the offida l t tnstee. of th e .A n~tl'a1ian 
:\lu.·eum. 

For the p a. t eleYeu yea1-. ) fl'. ) ! a t ll ews 
has been a t1·u. ·tee of t his institut jou , and 
dul'in g t hi !:-i pe1·iod ha : taken ma1·kecl 
j n tere.~t in t he deYel opmen t of the 
-:\I u seum. 

At the l a . t meeting of t he Boa1·cl t he 
P 1·e. ident (:~\11·. F . S. :\Ian<.:e, .A..I.C.A.), in 
1·efe1·1·ing to his serYices and the high 
app1·eciation in which )Ir . ~athews is held 
by hi. colleagues, extended t o him a cordial 
invi tation to attend futtu·e meetings of t he 
trustees. 



A }la t ive Ji1 ishennan. 
The fis he'l'man s7J i ts a ball of :-;m a 7l pe b b 7 r .., and n rtf i rr• brf'. ·' lwn f'!J i 11 to tlt r pool an rl 
S]JectJ 'S the fi.·h ws th ey come t o t he s urfaN~ to inr('sfi[Jatr· : multi-prongrd 8/Jr ors (fJ'(' 

usually em JJI o:lJed for the purpose in this 7 oca 7 ity . . t 11 igat or R i rer) X orthe1·n Tf'JTitory. 
Simila'r S7Jem·s a1·e on v i ew in th e ctlwol ogica l h((l/.· of the . t ustr(( /ian J!u.·eu 111. 

Photo .-Ft·anc:i~ Bil-tles. 
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The Domestic Sheep and Its Origin 
By C. AN DE RS ON, M.A., D.Sc., C.M .Z .S . 

THE dome:ti<: .·heep i. one of the mo~t 
Ul:lefu l of the nu·iou._ animal that 
man ha.· .-uc:cee<lecl in bl'inging 

uucle t· h i ~ dom in ion: horn it we obtain 
meat·, mi lk, and c:Jothing. and a tall strong 
sheep ea 1 I eel t he II un i a has been used to 
cat·t·y ~a 11 n nd bora x over the Himalayan 
paHHes. 

For Ansit·a lian.· the sheep ha. a . pec:ial 
in teJ·eRt and n tl ne. IIow often have we 
hem·cl t lw expt·es~ion "A m;halia i. can·ied 
on the ~heep's bac·k"'? j_nd the :ame thing 
,,·as OJH'<' 1t·u<' of E ngland fot· in eeley's 
8.rJHfll8iuu of l 'l'nqland we t·ead th<"lt. in 
the 1 ime or t he Pl ctntngenets: 

England subsisted on her lucralive trade with 
Flanders. She produced the wool which was 
manufactured lhere; she was to Flanders what 
Australia is now to the ·west Riding. London 
was as Sydney, Ghenl and Bruges were as 
Leeds and B1·adCord. 

" ' hen ct tHl whe1·(l i he fh:t Rtep. in the 
<lOJU(lxl it<li ion of wild ani mals we1·e taken 
i~ a n inleJ·esi ill g que~tion , but to find an 
nw·;wet ix I i t t ie l e~!-4 <bfficult t hau to dis­
cover w hat ~<mg t he il·en~ sang. Fo1· the 
art of taming an imals ancl adapting them 
to man'~ neeclx wax pl'nC'ti. eel long bef01·e 

Barbary Sheep. Tll is u;ilcl sheezJ 
has ·no ·tcool) and the th1·ocr,t, 
chest) and forelimbs are covered 
with long hair. Front a specinten 

in the 1li useum collection. 
Photo.- J . Kingsley. 

any w1·itten 1·ecords "~ere kept, and we can 
1·ai~e no monument in honotn· of the g1·eat 
benefactor of the human race who first 
conceived the idea of subjugating the 
sheep. ' i\Te know, however, that t he 
Neolithic lake-dwellers of Denmark kept 
sheep, and the tending of flocks may have 
been one of the em·liest industries of out· 
l'ucle fol'efathers. 

~Ian has not only b1·ought t he sheep into 
. ubjec:tion, he has transformed it to a much 
gTeate1· extent than is the case with t he 
clog, ox, 01· horse. Our sheep a1·e pre­
eminently woolly animals, but the wild 
f01·m iH as hail·y as an antelope or a goat, 
except that beneath the hairy covering is 
an 'under-fu1·' such as is found in t he seal 
and certain othel' animals . Centuries of 
skilful b1·eecling have developed this under­
fur, which is specially noticeable in the 
col cl f;eason, ·until it has become a woolly 
fieece cove1·ing the whole an imal except on 
the face and limbs ; t he merino, t he wool 
sheep tJar excellence) has wool even on 
these parts. Even today, however, certain 
breeds of domestic sheep, su ch as the 
Ahican long-legged l'ace and the maned 
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sheep of .\hyssinia, hcl\'(' 110 })]'Opet· WOOll~ 
eo,·el"ing. .\~ain. as a ,·ery gene1·al rule. 
all wild !-\]>eties lm ,.e :-;hod tails. whith in 
the tyvitaJ <lome. ·ti c:a1 e<l :-;heep is long. 
though t he1·e •u·e some ln·ee1ls whic:h J·<=>tnin 
t h e Rh01·t1a il of 1hei1· wild p1·ogenitcn·s. m· 
h<t\'C 1nil s of med i um l ength. 

ZOOLOC; I<'.\1. POSI'I' IOX OF Tin: ,'JIEEP. 

The !-\hC'<"P belo ugs to 1he En~n -toed HniJ­
on l<>t· ( .\ 1·1 iocl<t<"1y l a) of t he ~1·eat Order of 
IJuof<'d :\ rnmmnls (l ~ n gn l<11a), an<l to the 
U t·onp P eC' <n·u, or Tn1e Hnmiuaut s . wll ith 
iH <'llHl r <l ee J· , g il ·affe ox ell , sheep, and 
a n i.Plope~-; . \ V ji h ox<"ll , <llliPl opPs, an (l goats 
i t f01·ms the l•':un i ly Bm·id:r, i he IToll ow­
IJO I'IW<l Rnmiuani.~, 1 h ) Rheep mHl goa t s 
c:omd i t nt ing t h e S u bfamHy Capl'i 11 ~. The 
sheep i1 self ha.· the scien t ific: name Oris 
al'ies. <"On frJ·J•ecl on it by Li u u ~u:. 

Ji'J·om oxen t he Rh e(.lp aiHl goat~ ~ne <l i~­
t i ngni sh ed , amo n g o1 1wr t h;naC'ter . . hy 
tlw ir 11 (l1·t·ow c·left n n 1zid e, whith i: c:oYet·etl 
wi 1 h h a ir, t ha t of t he oxen ])(li ng bt·oad. 
ml k<'d, and uncli v i<lecl. 

E\' O LI ''I' l OX ()[<'T I LE S JII·:E J>. 

ThP s heep has no lo ng L'OID<lni i t geologi­
cal llist m·y, unl ike t he h 01·r-;e, wh ich has 
eYoh·ecl f t·om t he Litt le FJo ll ippu.·) ''no 
biggct· t han a fox'' w hich . Tampet·ecl O\'e1· 

t h e E oc(.ln e lancl ~cape, about Jifiy m illi on 
yea t·~ ago, on its fo ur finger s an cl t ln·ee 
toes. The ol<lest foss i l t·ecogni zahle r · a 

J[ 0 ll ffl 0 Jl. T h i.f> .~ 71 ('(' jJ lC(l s 
once common in r orsi('a anrl 

ard inia but it is now re­
stricted to the high est 7l ill.• 
of th eFiC islan ds. Prom a 
specimen i 11 tlw Jl IP>Cll m 

collection. 
P hoto.-,J. Kings leT. ' . 

])l(~ Jllli l' l' or 1 he :-;lwrp family (l;l te::-. only 
f1·om tltP J •) icH·t>tH'. t ht• agt' of wltieh i~ not 
mm·e than teu million ~-t•:ns. ~ltH1 l'H' ll iu 
tlw S\H'('('('<ling Plebtotell > clepo~it~ ro .... sib 
la•lon!!, illtr to tlti~ snhf.uniJ~· ha\ l' ht'<'ll 
J·m·p)y fomul: 1hes<• fo~sils 1h1·ow no lil!ht . . 
on 1 lw 01·igin of thr tlonwstie sht'l"'P· ot· oll 

i1~ li11e ol' tiPs<·<•llt from c•nl'liet· fnt·m .... 

\\' 11.11 ~ ll EJ: l'. 

'l'hc• <tJH·<•stm·s of out· tlonwst i( · sh<'<'JI 
must hP soll;..dJt in t'(.'g ions wh<•u• wild :-\ht'<'P 
aJ·t• natin•, and pn•t't>t·t•n<·t• must hP gi\t'll tn 
lhll wi ld s1w<"ies which ]H'(ll'(' tli ch :u·:ti'IPt·~ 
sudl as <ll'{' 110\\' lo lw round in donwsl i<­
ht·ppds. 'l'h n s t lw B<11·ha t ·~· ~hN•p , :\ 11:\ t h t> 

or 1ht• . \ tlas and o{h(• t· Jll011111:till t·:tllg<·~ ill 

~cll·th . \ l't·i<-tt , dii'J'p J·s so llllldl l't·om all it" 
ki11tll·t>d and lt as so many l'l'sc•mbl:tlH'<'" to 
1hP goatl-0, that it must lw <':'..dnd<'d. ~~~. 
1oo, 111(> Bi~h Ol'll or ~ot· th . \II WJ•it·H . \\ lti('ll 
i s :\lso t·C)H'('st•nt£><1 h~· an .\ s iafit· l '<H'<' 

found i n K :undtatk<t, is not in tiH' dit·<'l'f 
Ji nP o l' domc•st i <' shrt•p an cest ry. 

"'e <ll"<' 1<•1'1 with tltJ'<'l' pl'inC'ifJ<tl :-;pt>t·i<"' 
of wi ld shc•pp whic·IJ nwy h ;t\P giH•tt 1·i s(' to 
t h (l donwst ic· nnimal, Hanwl.r. t lw .\l ouftloJI 
( O ris IHifNimon) of Em·opr. the l '1·ia l ( 0. 
r i.r;nei ) , and 11Jp .\ l'g-aJi ( (). (J/1/11/tJII) of 
Asi<l , a ll of' whic·h itt 11wit· wild state• \lli'.Y 

xo m ud t i hat 1he.r al t·rady J HJ~~c·:..;H 
d lell ';t('1 P I'H ron nel ill 11H' d omr~f ic- IIJ·c·ech;. 

'rlw .. \l onf'llon is 11ow t·<•s1J·id<•d io llle 
i~ l ctn<ls of ( 'OJ·sint and R~11 ·di n i<t. IHJ 1 it 

·-
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was fo1·mei·h mo1·e wi<lPl\ db.tJ·ilHned jn 
EnrOJW. awl.<wc·c))·ding tc1 ~cnne antlwritie~ 
J·an~f>d nl~o to .\ ia. 1 t is alwut llw. a me 
~-:ize Cl<.: an H\ e•·e~gc> tanw -..hc•t•p. hut is nwi·<' 
antelope• Jik(• in fcJJ·IlJ. wit11 a ... ]wrt flt•er­
Jikc• tail a111l laq!<' hoJ·JJs: it i <·on•red 
wi f lJ -..hm·t. t·lo~C' lyill;.! lw il· . 

• \ sia i .· lhP pl'indpal houw of \\iltl 
~hc·1• p. wlli1·h iuhaiJit that <·outiHPtlT fl'lHll 
J\ si n .\f incH· to tit<• Pami1 s aJHl north east 
w;t 1·d:-; lltJ·ou:,.dt 'J'ilwt. t hP 'l'ltian ~han aud 
.\l ougolia to Ka rudwtlw. The• J·atH! • of tlw 
l 'l'ia l i s \\ idP, t·xtc•Hdiug from l't~ r..,.ic.l 
llti'OIIj.(IJ Jl;tfuf'ltist:tll .• \fgftctlli~tan. 0tP 
, ' :dt Haugps of' Judia. Pil..,l\\at·d~ 1o TihPt. 
It s \t'l ·tic·;JI t'<lllgc·. too. i" c·oJJ"i<leJ·aiJle: in 
' l'i i1Pl il lin•s af a ltl'ight of alwnt J:U)()O 
fpt •l. wliill' iu the• Pu ujab it c·omPs <lown 
lo :t ft•\\ llltltdJ•pd l't•('t alm\l• sc•a J<•ye J. 11 j:-; 

to IH' P\JH•c· tc•d. thc·•·t•fo•·c•. th at thP t ·J'ial 
\\uuld c•\ltiJ,jt c·oH,idPt·ahlt• \:tJ·iation. aucl 
s(•\ ('1 ':1 I l':lC'PS ltn \(' "('(' 11 ) '('('()~!) izt><l. ] 11 

c·ulou1· t lw l ' 1·i al j..,, in ~->lllll llH'l'. rufous :,r1·~y 
Ill' f:t\\11 :tiHl\('. Ji~ht ~l'l'_\'i~hiJt·o\\' ll ill 

''in tt•t·: tltt• lo\\t'l' parts. limhs. aiHl tail 
at·c• \\ltitish. lt is impo•·tanl to not<' that 
lht• t rial hJ·(•c•ds t'J·t•('ly with douwsti(' 
Hltttc•p. 

rl' ht•laq.~Ps t and mo:-.1 majPxli<· of all wilcl 
sh(•(•p i!-\ (hp .\• ·g-al i (1)' .\m mcm or ( 'ennal 
. \ si a , ill-i l'an:,r<· <'Xf<'ntlill~ l't·om Bokhnra in 
lit<• w<•s( to ~ l on~cllia and Kam<'hatk<l in 
ti H• <':tsl. It s l,rpi ('a l h:thital i s tlw .\ltai, 
hut thl'J"<' is :t uumh<•t· of doscly l'Platc<l 
l 'fl('t's, inl'l111liug tlw mag nifi <'PJ~t :\Im·co 

------------------
l'olo'-.. she<·p of the ramh-s. -~huge _\rgali 
may hP dol'<.> on fon1· feet high at thf' 
wilht•t·-... and in the old nun~ of . omc of 
tlte 1·:H·(•s tlw hOJ'lll' m a~· lJe tin> m· more 
f<•t•r in h•n., t h. measm·ed a long the tntYes. 

~ ~ 

Tlu• .\1·ga li is lig-hter in t'o lmu· than tlw 
t · J·ial. !will!!' g1·t>yish h1·own <thon) c.l ntl palel' 
ht•lo". 

F .\T·T .\ILJ: U .\ ~1> 1'".\T· Hl )IJ'E£1 l'llEF.P. 

l ·wl <'t· donwstkation. wil<l nnimnl:.; l'r<'· 
qn<•ntly <l~-'~-'llllH' hi~<ll'l'C' eh;l1'<1<'1{'1'~'· chw to 
t'X I l'<I\'Hgctllt tlP\'(>}opment of <·PI'tain p;ll'ls 
of thc> hody. 'l'hi:-; i ~ 11H' <·<t~e wiih the• fat -
1ailt>d ~h P<'p or . \ si a ~ l in o t · . H~Ti:l <llHl Jl<ll'(}; 

of .\t·ahi<l. fllH l th<• fcl 1·l'lllllJWil Hh N'Jl of 
l't>J·s i: t :111d Jl<ll't~ of C'entJ·al ... \ sict. 'l'hp fat · 
taih•<l ~h<•c•p is <'h<ll '<ld <' J'iZ<"'d h)· a l on~ 
ln·oad 1 a i I 0 11 wh i<-h fn t <H:<· tHlltlla 1<•:-; to 
s n <·h a11 c·x.tc•nt that it mav \\'eig;h as mnch . ' 
a:-; l"<'' <'lily ponncls, autl i:-; som<>t i nH'~-' sup 
pm·tc•cl 0 11 a 1 it tl<' w lweJecl Hied to n•l ie\'<' 
1h<• 0\\' JH' I' of it s \\'Pigh1. ]n 1he fat · J'Uil1]Wtl 
slwep. on the• c·onit·e:u·~>, the tai1 i s gt·<'atly 
•·<>d tH·<•d. ancl the fat <l<: tumula1.<1S in 1wo 
~···nt pt·otuhet·an<"c:-; on C<l('h side of tlw 
hanndH•s. It has hP<'ll su gg<.'~tecl that in 
hoth of' t hrsc> IH·c>eds t he s t ot· iug of fat i.· 
to f c>1·m a J'<'H<' I'\'P of llOlll'i:-;hment d tn·ing 
pel"io tl s of d rou~h t. 

I'HDil 'l' l\' J•; El ' RO PE.\~ lHU~ IWS . 

'l'h<' XPoli1hi<· lake-dwell er~ o f cen t1·al 
\\'Ps t C>J'1l Em·op<> a t·e considered by 
rllt1lll·opo logistx 1o ha,·e been immig 1·a n tH 

F((/ -tail f' rl J ,ltf' f'Jl. I11 .·oJJie of 
tltPsf' .<iltPPJJ the tail may rc ei[Jh 

((.'\ Ill 11d1 (18 .·et'f'11 f JI pOI(Jlfl,·. 

F1·om "The Lh·ing .\nimal.­
of the \Yodel" . 



.Tt ' XE 1< 1937. THE AUSTR ALIAX )Il..- E"C1I :llAGAZIXE. ·)o') 
- '' 

ftorn Asja, ancl it may he pr·e ·ume<l that 
they br-ought with them theil· clome.-ti(' 
sheep, whi ch in t hat case wonlcl lJe of 
Asiatic odgin. The heep of the lake­
dwe]]er. · wa. · a small animal, with ~lende 1 · 
legs an d goat-like ho1·ns, and in c·ertain 
par-t s of Eur·ope we have sur·,·i\·in~ b1·eetlx 
which may be clescenclecl fl-om the eat·he~t 
Em·opeau sheep. S uch, fo1· exampl e~ <u·e 
the oay .·l1 eep, of \vhich the trvi<:al f01·m 
is a 11ative of the Rm a ll island of oay in 
the t. Kilcla g1·oup, si tu<-lte<l in t he 
Atlantic Ocean fm·ty miles we~:;t of the 
Outer· llebl'i<les in Scotl and. Yal'i et ie · of 
t hi. · br·eed a 1·e fotmd in the I sle of :\Ian. 
the Or·kney!-; a nd Shetlan<ls, t he Far·oes, 
and I ce1and, this dist1·ibutjon r-:mgge tlng 
that i t m ay have been intl'odnced juto 
Br-itain by the Nor·se invader-.· about a 
thou ·and year-s ago. The oay js small and 
active, with a short tail. On the island of 
Nor·th Ronald. ay, in the Ol'l{ney , th e1·e j , 

a l'ace of sheep which p1·eser·ves ce1·tain 
cluu-actel"istics of the odginal b1·eeu and 
which a1·e inte1·esting in that theh f ood 
consists mainly of seaweed! They a1·e con­
fined to the strand by a twel ve-mile wall 
five feet in height , the pur-pose of which is 
to keep t hem away fl'OIU the i land 
pastur·e and prevent them from mixing 
with other breeds . Mr·. J . :M:. N. J effries 
has contr·ibuted a liveJy account of this 
outlawed sheep: 

Black-head-ed o1· Fat-nnnzJed 
SheezJ. Certain va1·ieties of 
thAs d01nestic b1·eed a·re 1·e-
1narkable for the ctccw1nuJation 
o.f fat on the hattnches. This 
sheep has a ha,ir·y covering 'in 
which it 1·ese'mbles the wild 
species. F1'0'm a szJecime~n 1n 

the J.lfuse~tnt collection. 
Phot o.- J. Kingsley. 

They are a n ancien t breed , perha ps the sole in 
these latitudes s urvi,ing from a ntiquity. I can 
see them "-en in anc ient lands sacrificed to the 
gods of Carthage or dl'i\en with the Israelites 
into captivity. Through thei r hanging for elocks 
they k eep a gaze in which centuries oC servitude 
to man a nd t he resentment of it are gat hercd. 
and they r ecall primeval epochs when all s ub­
ject animals '"er e neare t· to one s tock . '!'h e 
young or the year a r e fairly white a nd rounded. 
bu t m ost of th em , w ith the ir man es and their 
odd muzzles. r emind you or anythin~ hut sh<•ep : 
remind you of bulls, of bison . of llamas a nd of 
yak s. They a r e sma ll and thin-legged , stwdru l 
a t a distan ce. They are a ll son s nf wild. wolfish , 
rus ted and quagmire colours, a re pa tt em ed and 
s ta in ed a ud blotch ed. Black wool g rows, how­
ever , in a r ough diamond shape r ound the ev (>~ 
of a number , and t o meet the la mbent ghu-e· of 
these mask ed s heep, peering a t you from solll <' 
s h elf 01· h ollow of the black and tm·t tn ed coast 
mal{es you think or Afrites and or tJ·a nsformetl 
genii and of enchanted ft ocl<s of the East. 

It i f.{ • nid ihat the f1eHh of tlw~r North 
Ronal clsa~r ~heep. owing to their diet, ha~ 
a ftavom· of iodine. l i r-;houlcllw a HO\' (lJ·ri•rn ,... 
1·cmedy fo1· goit1·e. 

T l H J BEC:I~Xl~GS OF' HO~H~S'I'H'.\'1'10'\. 

Ih. :\lax IIilzheimCJ·, w ho ll nH mn<l r a 
clo.·e . tmly of <lomes6c f-i1wcp,1 il'\ of op ini on 
t hat t he sheeJ1 "'ere fh-.·1 <lomeHti('tt{<'cl iJ1 
Asja in the lowlands ronnel the ( 'aHpi:ul 
and Aral eas, in 1he Punjah, in Ha ln 
chi stan , and in ~ ou th P et·sia. In ~Trso 
potamia, the cl'ad le of t he human J·a('(' , in 

1 A ntiquity, J une. J !1:36. 



'rHI~ AUST R.ALIAK l\IUSEUl\1 l\1AGAZI XE. .J u :\"1'; l R. Jn:n. 

t he .Jenl(let N as1· pc1·iocl a bout 3,000 B.<' .. 
t het·e wet·e nlt·ead v t lu·ee breeds : a fleecY. 

~ . 
:1 broa<l -t ailecl , and a haii·y ~-;heep. I n 
Egypt t he sheep goe back to the se<'on<l 
p1·ehisto1'ic <·ultm·e pel'io<l. Dt . Hilzheime1· 
con s icl en ·; that t he wil d progenitors of the 
clomestk sheep }n·e t he As ia ti c )foufflon, t he 
r 1·ial. HliCI t he A1·gali , ali hough he does n ot 
1·ega n l t he last as imp01·taut .·o fa 1· ::~s 
Em·opem1 breecls <H e conce1·ned. .AJ·<·o1·<l · 
inp; t o h im, the fat -tail ed and fa t-1·nmpe(l 
s hPep <li<l 110 L J·eac·h Europe. 

'l' he lnte Professo1· ,T. Coss~n· Ewart, who 
deYo1e<l much l'es(larch 1o the or-i gin of 
domesti c· Aheep,:! held somewhat differ ent 
,-iews. H r condndecl t lutt t he l\Ionfflon an d 
the l l'ia l gave 1·ise J·espeetiYely to a 
3Ionl'llon-Roay and ::1 Urial-Soay breed, a n d 

~ Rcpon on Shcep-br eecling Exper imen ts. B r itish 
He!':ear ch Al'~<>cial i on fo1· the \\' oollen and \ \'or sted 
Indust r ies. Leeds, 1922. 

Champion M e ,. i 11 o Ram, 
(, '~ fra tha ird of ])ntkeithn. 
B r e cl b y Sir ] f'r eder iok 
Mc1l1aster . Age 11 yea,rs. 'l 'hc 
skin of t h is ar/Jintal is now 
being moun t ed by the tctJ·i· 
dermists of t he A1lst1'CL7 icm 
Jfuseum, for exh,i bition in th e 
'l'echnological Jlf n se 'li m, 

Sydney . 
Sydney Jf ail photogtaph. 

illat f 1·om th er-;e s pt·aug· a rne<lirentl mi xetl 
~oay. From i h e ~\ 1·ga li ('arne t he fat-tn ile<l 
«l!Hl f'<-tt-J·nmpecll-;heep oC A~ i a , a nd <·tor-;sin~ 
of 1 hese \'at·ion :-; 1·nee:-; p1·od n ce<l t he em·ly 
E m -open n and _\ f1· ican breed).;, f t om whi ch 
nll1he E nt·opea n ln·ee<l:-; are <l escen <l ed. T he 
fatt that t wo B1·it il-; h b1·eecl s, th e CotHwold 
m Hl 1 lw Homney ~I :n·Hh h a ,·e a ten dency 
1o <H'(' lllnnl a t e f a t on t he 1·ump, m ay 
ill(l itn te t hHt i he f a t -1·umped b1·eed h a~ ha d 
Rome r-;ma 11 r-;h<ne in the ance~ttv of 

" E m·ope;ut bree<h;, as Professo1· C'o:-;l-im· 
E wn l't :·m ppor-;ed. 

The nu ious l.>J ·ec<l s of sheep of mor e 
not·mHl iype, whi ch a t e n ow Rpt·ea d ove1· 
1 he (' ir il izPd w01·l<l , t he lo1·clly l\Ie1·in o~. 
t he loo; onth<l o wns, llampshi 1·e~ CheYi ot~. 
Hlcw k 1'<1 cer-; , <lll(l m a ny othe1·~ , a1·e .-o 
famil in1· i hn l li ttle neecl be sa id about them 
i n i h is ~ho l'f <tt1i<"le . 
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Bathytoshia, the Giant Stingaree of 
Australia 

The Largest of the Sting-ray Tribe in the Seven Seas 

By E. W. GUDGER, 

Associat e Cu1·ato'r of F 'ishes, Ame'rican Muset.trn ot Nattt?'al Histm·y. 

TO one who wo1·ks in a great museum, 
info1·mat ion about rare or extra­
ordinary fishes comes in many 

unexpected ways. .A recital of these would 
perhaps make an interesting story, but 
ichthyology via the daily press may be to 
the reader a new and unusual avenue of 
approach to a scientific subject- but it all 
depends. Years ago t here was sent me from 
the rotogravure section of a New York 
newspaper a pictu1·e of a pug-headed trout. 
Eventually I secured the original photo­
graph and t he specimen itself. This 
approach led to a long and interesting and 
to me valuable study of pug-headedness in 
salmonid and other fishes-which is not 
ended yet. And here is another article 
which starts from a newspape1· pichu·e. 

I LEARN OF THE GIANT STINGAREE. 

Here is how I came via the newspaper 
r·oute t o learn of this great Australian 
stingaree and eventually of its long and 
honourable history as related later. 

On August 16, 1936, while visiting 
friends at Norfolk, Virginia, U.S.A., my 
attention was called to t he issue of the 
Virginian P ilot with a figure labelled 
"Skate, Oversize Model" . This picture was 
of not only the largest sting-ray I had ever 
.·een, but the largest ray I had ever heard of 
except the huge stingless Manta ray. A 
telephone call to t he V vrginian Pilot 
brought the information t hat the photo­
g1·aph had been supplied by Mr. W. 
Catleton .JoneFi. The telephone book gave 
~ft· .• Jones' a<ldrcr-;s, and a pe1·sonal call 
J·efnllied in a. plwiog1·nph of t he fi sh and an 

account of its captu1·e. The negatives were 
taken by ~1r. Salvatore Fer1·o, of New Yotk, 
who has kindly loaned them to me to have 
enlargements made. This, t hen, is how t he 
knowledge came to me of this unusual fish 
captu1·ed some 11000 miles away fl'om New 
York, and almost diametrically on the 
other side of the globe-in t he waters of 
sout hern Australia. 

THE CAPTURE OF THE H UGE AUSTRALI AN 

STI NG-RAY. 

This account is from the notes of ~fl'. 
J ones, to whom my best t hanks are clue 
and are given fo1· his courtesy. 

Late in January, 1935, the Amel'ican 
Pioneer Line motorship City of Elwood, 
operated by the Roosevelt Steamship Com­
pany, was anchored in about fo1·ty feet of 
water some th1·ee miles offshote ftom 
Adelaide, South Australia, waiting to go 
into dock to take on cargo. The whole 
crew (Mr. Jones among them) , finding time 
hanging heavy on their hands, made out of 
rope yarn a large conical net 5 or 6 feet 
wide and deep. This they baited with r·aw 
beef and lowe1·ed in t o t he sea to ea tch hard 
crabs. After seve1·al hauls, the net came 
up loaded with a fah·-sizecl shark. Brought 
t o the surface, the shark tore the net to 
pieces and escaped. Hoping to capture it 
again, a shark hook was baited with a large 
piece of beef and lowered to near the 
bottom. 

Presently a bite was had, t he book was 
"set " and three or four men "tailed on" the 
line to bl'ing the supposed shal'lr in. Now, 
a l'ay lying flat on the bot tom offers much 
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mo1·e 1·esistance t han a shad~ to an npwa rcl 
haul. One has to lift againRt a column of 
watet whose base is t he atea of the t aJ': 
body and whose height L· t he d h;tance to 
t he : 1.n·face. By ha1·<1 pulling, t he a11imal's 
head wa · 1iftecl fL·om the bottom <UlCl with 
t he body in an oblique po ·ition t he lift 

'l 'he g·iaJit sti 11 y-ray .xu.·­
pencled by t he (( b e a m 
hooks n . J Hd-ge its size by 
the height of t he ma·n to 
t he left. N otc pa1·t iculcwly 
the l fngth of the t ail and 

its size at t he base. 
Photogt•aph 1>3· com·tesy of 

Mr . Salvatot·e F en·o. 

l>ec:ame easier. But when t he fish was 
ln·ought to t he suTfaC'e, all hands wel'e sut·· 
p l'i eel to find that t hey had hooked not a 
sluu·k but a giant 1·ay, whi.ch, however , put 
up as hat·d a fight as a sha1·k would have 
<lone. Inciden t ally, it may be 1·emarkecl 
t hat catching a r ay on a hook .~eems 1·athe1· 



1'lt c ,rp·cat 8fi ll,(Ja~·ee lpill ,fJ 011 the cl('(;k. N ot(' its ,qn:at tllie;k11 css) ((/so it.· lwqc dub­
shaped f <u l ·tntll tlt e large spine about miclwau on its "lJfJe•J' su1'faoe. 

Photog1·nph by com·te~y of )fl·. Se1l\·atore Fe1·J·o. 

unn~un I. I <lo not 1·etc.1 ll ~nd1 in my experi­
en<·e in fish ing for sha1·k~. lioweve1·, the1·e 
i.- no reason ·wh y a ray Hhonl<l not take a 
hook, HIHl I helve Jea1·ned thni othe1·~ h:wc 
thu~ C'aught 1·ays. 

'J'IIF. SIZE OF T HIS .H .. 'TH.\LL\=" ,'TI XGAREE. 

\Yiwn t h(l giant was fi ncllly b1·ought to 
the ~nn-fate, i t wa.· 1·ealizecl that, i f a n effo1·t 
wa~ made to li ft it on boanl by the line, 
thi~ wonl<l l)l'ea k 01· t he hook teen· out· . o 
a man was sent dow11 n J•ope laddm· to 
at.tac·h n ]Hl i1· of beam hooks hlt·ge i cetongs­
like hooks n~ecl in lHnHll il1g heavy ea1·go 
like hanel ~ of salt ancl bales o( cotton. 
'l'he"'e we1·e lowe1·ed f1·om a block ha nging 
to a boom, ihe whole being a<.:1i\'ated by an 
elec·tJ· ic· winth. The n1an put a hook in each 
Hpil·ac-1 <' ( 01· ln·eH t h i 11g hole ) of the hu ge 
1·ay. 1 lw ]>0\\'('1' wa:-; i 111'1H\<l 011, and the 
~~·eat fi ~h \\' clH brongh t H broad an cl was 
~II H P<'lll l (' cl hy 1 he hook s as iltr 'figtne show:-:;. 

' l' hC'I'( ' W('I'P 11 0 Jll(l<III H <I ( hand f'Ol' weigh­
iiiJ; this g<~t·gan1mut fi ~ lt. hut i1:-; wei gh1 
wa~-; c•~-;timat.•d H1 7!10 lb. 'J'hc~ fi sh was ve1·y 
11aid\ Hlld so lid ihi'O IIglt IIH' body :t s is 
illdic·<I1Pd itt 1lt<• fi •'l tt ·c•s :tnd I J' ndl!'e lh<-ll 

h ' • n 

il ~ \\'<·i~ l ll lltts IH •c• tt li ttl (', il' illl,Y. Pxaggt• t·-

a1ecl. "Gnfoi·tnnntely. this specimen was 
11 ot mea tu·ecl, bnt its length horn t ip of 
HllOut t o tip of tnil wa~-; estimated at aboni 
14 feet (of which the tail was mo1·e i ha n 
half) . and its wi<li.h at 6 to 7 feet. ln t he 
fi1·~t fi gu1·e the g1·eai wing~-; are cm·1 ec1 back­
ward ( f1·om the ol>.' et·ver ) and do not show 
the full widt h. In the ~c:oncl figul'(l OIH' 

('Hnnot see the d ght pectoral fin , bnt thr 
le l't i s stn·ely la1·get by se,·e1·al t ime.- 1ha n 
1 hc1 t found in any J·ay I ha Ye eYer ob. erved. 

Since there a1·e only eRtimates f01· 1 he 
gia n t , it may he w01·th while to gire the 
exH d mea sm·ernen ts of a . ·malle1· !iipeci nwn 
t nken n ee:u B auel l!iilalHl in Bass ~hai t 
bei weeu A ustl·alia and Ta. mania. Tlw~e 
n 1·e : snout t o tip of tail71 inches, tail alone 
:~4 inches. wi clth 42 l inches. This ray wa: - . 
about half the s ize of the big fellow mHl, 
on a basi s of the ·e measu1·ements, the 
ef-i1 imates fot the hl 1·ge l'ay a1·e p1·obably HOt 

fm· h·om con·ect. 
'l"'he huge dub-shaped tail i s long and 

l:n·g~ beyond auy with which I can make 
<·ompal'ison. ..:.\.. t i he bas~ it look to be :.l~ 
l;n·ge <'lS a man's leg. 011e wi ' hes fol' a 
me;.txm·ement al'ound it at the base. The 
lnq.~·p xpine lH'<Hly midway of the tnil is not 
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Yisible in the first figure, but in the second 
it may be found in the line between the 
reader's eye and the right-hand bolla1·<l. 
These rays are often found to have sevet·al 
large spines iu~tea cl of the one he1·e pt·esent. 

THE Pl'LLIXC POWER OF A S'riSG-RAY. 

A 1·ay of any kind swim· by flapping its 
"wing·' or side fins, which make up mo~t 
of i ts body. The pull exe1'tecl by such a huge 
stiu0'-1·ay as t hat fi gured is almost l>eyoncl 
beli:f. · T\vo pe1·sonal expedences with 
. ·n1al1e1· t·ays may be of intere~t to the 
1·eacle1·. 

At Key \Vest, Flol'ida U.S.A., in June, 
1 01:~ . a spotte<l eagle t·ay, A etobat'u.c:; 
nari11ari) 5 feet 2 inches wide and 3 feet 8 
inc·hes long (body only ) , weighing 120 
pounds, afte1' being harpooned , dragged 
t he Jann<'h with engine, propelle1· and tlnee 
men aboard where,·er it wished. The com­
bined weight of these must have been about 
l ,800 pounds- neady a ton. F inally, the 
ra y made a quick t urn and pul1ed the 
harpoone1· ore1·boa1·d. The wate1· being 
only about 4 to 5 feet deep, no harm was 
done. So we 1·escuecl the man and ~ectn·ed 
the 1·ay. 

n101·e :;;triking still was another 
exhibition by a smaller ray. At the Marine 
Biological Laborat01·y of t he Carnegie 
Institution of Washington at 1'ol'tugas, 
Florida, U.S.A., in July, 1912, a medium­
sized black stin garee, Da syatis ha,stafa,, 
was harpooned from our launch. For· 
fifteen minutes it dragged ar·ouncl ou1· clock 
the 22-foot launch, with engine, propeller 
and fittings, having an estimated weight of 
1,200 pounds. In the boat were two men 
and a.li.ve car , together weighing pr·obab1y 
400 pounds. I t was amazing to see this 
boat and crew carried hither and you by 
this er1·atic sub-aqueous locomotive. 

Yet t his r·ay when beached measur·ecl 
only 3 feet l inch wide over the "wings" 
and the body from tip of snout to t he end 
of the pelvic fins was but 2 feet 11 inches. 
The 1·ay was hung up on the scales, and 
when I announced its weight as only 58 
pountls, not a single onlooker who had 
\vitnessed its feats of str·ength wonlcl 

believe me until he had r ead the scales for 
himself. 

We have no data for the pulling powe1· 
of the ga1·gantuan A ustJ·alian r·ay, but 
sin ce it i s two or thl'ee times large1· than 
e.ithet· A ctobatus (the eagle ray) Ot 
Dctsyatis (the black sting-ray), I suspect 
that its power of t l'action is greatet by 
more than two or t hr·ee times-that thi~ 
tends to incr·ease in geometrical rathe1· 
than adthmetical 1·atio of the size of the 
fiR h. 

THIS {:REAT HAY KNOWN I N AUSTRALIA Sl:'\CE 
1770. 

This oversize sting-ray js peculiar to and 
ha· long been known f1·om Australian 
water·s- 167 years as a matter of fact. This 
we know since there is a reference to such 
great rays in Captain Cook s original jour­
nal of t he voyage of the Encleavottlr) which 
is p1·eserved in t he Mitchell Library iu 
Sydney. Captain Cook was keenly intel'­
est ecl in natural history, and in his journal, 
under date of May 5-6-7, 1770, are recorded 
the first captures of our r ay. Since thiR 
record is a matter of hi:;;to1·ical interest, it 
:;;eems well just here to reproduce photo­
graphically a part of the page in Cook':;; 
journal. The handwriting is either Cook's 
or that of his ship s clerk. This photograph 
I owe to the cou1·tesy of i"Ir. Gilbert P . 
V\Thitley, the learned ichthyologist of the 
Austl·alian l\1nseum. 

The location is Botany Bay, to the south 
of the city of Sydney. Cook speaks of one 
ray caught the1·e in the morning of May 5 
which weighed 240 pounds dressed, or 
abont 275 pounds as it came from the sea . 
In the aftet·noon of l\1ay 6 two others were 
taken weighing together 600 pounds. Later 
in their sojourn there was ha1·poonecl a 
still la1·ge1· 1·ay, one which disembowelled 
weighed ~36 pounds or about 375 pounds 
na t ural. Unfortunate1y no measurements 
a 1·e given. From t he great numbers of these 
large 1·ays found in it, t his body of water 
was first called Sting-Ray Bay by Captain 
Cook, but later he changed the name to 
Botany Bay, by which name it is known 
toch1y. Its chief affluent is Cook's River, 
named fm· the g1·eat na vigat01·. 



A zwge from Captain Cook.<; (Journal of the Voynge of the Bnclearour')) on which i.· 
reoordecl thr fi8hing fo1' sting-rays in ((Sting-ray Bayn. 

onrt RAy x Al\IED Bctthyto8hia, b1'ov icwudata. 
Thi. · i~ a 1nost extraordinary name, an cl 

the l'en<lel' j~ }H"obably woncle1·ing why ~uch 
has been "wi~hed on" our fish. I t must be 
confesf-{ed t hat the name is neatly as 
fo1·miclnble as the fish and for a while its 
OJ·igin HlHl meaning bad me confused. 

Ra thJJfosh ia i · a compound word, and 
<1iR~ed ion 1·eveals its 01·igin as follows. 
Bofhy i ~ n (h·eek wo1·d which 1neans deep 
Hea, and t o.c;hia, i ~ de1·ivecl horn the name 
ol' thP man , Jh· . . Tames Tosh , ·who in 
l!J():~ gan• c-l sC'ientifi<: <le:-o~c1·iption of the 
J•ay. nrf'1'i('(llldata. is of Latin Ol· igin and 
lllNlllH s hol't -1c1ile<l- w hi <"h our l'<lY 1 only 
i u <·on I pa1·is o11 to t lw wh i p-tailecl 1·ays, 
wlu•J·<•in t ht• Ion~ sh• tHI<'J' wh ip-laHh tail j~ 

~ometimes twice as long as the body proper. 
So the name when tl'anslatecl is "Tosh's 
<leep-sea 1·ay with the Rhort tail". 

WHY CALLlm .\. !';TH\GJ.REE. 

This fish is called a sting-ray becau. c 
of the sting 01· stings found on the upper 
Ride of the tail. Iu most ~ting-ray ·, as the 
eagle 1·ay and the black stingatee referred 
to aboYe the sting iR found close to the base 
of the tai l, but in the Austtalian stingaree 
it al'iRe~ about in the middle part of the 
1nil. Stinga1·ee i , of course, only a cor­
t·uption of sting-1·ay. 
. . Sting-1·ays when captured, and especin11 y 
11 wonnrled, are dangerous. I have had a 
bind.: ·tingm·ee lnsh out savagely with it~ 
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t Hil and drive its barbed "stinger" into the 
side of the boat so deeply t hat t o free the 
fi h the ba1·b had to be b1·oken off and the 
point left in the wood. The stings, wit h 
theh backwardly pointing barbs, inflict 
very painful and dangerous wounds. The 
sting eau 011ly be got out by enlarging the 
'vound "\Vith a knife or by cutt ing off the 
stinO' and pushing it through ; hence 
fish:1·men dread these wounds. l\Iost of 
them think that the sting is poisonous. 1 
long poob-poohed this idea, attributing­
the pain and inflammation eithe1· to the 
introduced slime acting as a che1ni cal 
poison , 01· thinking that the h·ouble was 
clue to bactel'ia can·ied in the slime. How­
eve!· it t akes bactel'ia as much as one, two 
o1· tl~ree day.· to incubate ancl get into full 
activity, whereas afte1· a stroke by the 1·ay 
intense pain follows at once and suppura ­
tion begins shortly. Now today it is known 
that some and probably all sting-1·ays lun-e 
a small poison sac at the base of t he st ing 
and a small g1·oove in the upper side of the 
spine which conveys the poison into the 
wound. In the figtu·e this groove can be 
seen in the centre of the upper side of the 
centtal spine. Howeve1·, the poison t rans­
mitted down this g1·oove is fortunately le~H 
virulent t han that of other poisonous 
animals-sua kes fo1· instance. All the 
sti11g~ show the ret r01·se ba1·bs which make 
t he extraction of the stings such a difficul t 
and painful ope1·ation. 

OTlU~R ); A.'l' U R.\.L IliSTORY 1\LlT'l'ER ' , 

A.s the fiat body of t his fish indicat es, i t 
is a bottom-dweller and feeder. Like othet 
rays its food consist~:; la1·gely of 
c1·ustaceans. Other than this and the 
matteus alreacly set out above we know 
little of its natural history. Unlike the 
Bkates, which <ll'e found in cooler wate1·R 
and m·e egg-layets ( ovipa1·ous) , on1· 1·ny, 
like H~ congene1·s, is a temperate wate1· 
fm·m and is vi vi parous ; that is, bl'ings fo1·th 
its young alive. But it does not "suckle its 
new-bo1·u on milk" as was assel'tecl in a 
book much 1·eacl a few yea1·s ago in Ame1·jc3 
and 'vritten by an intrepid madne1·ess who 
had neve1· been further to sea than to the 
.·eaRho1·e 1·esotts a1·ound the mouth of New 
Yol'k Hatbour. 

--

Stings ot t he .11111 e1·ican 1·ay, D asyatis hastata. 
Each of t71 e late1·al sti?l gs shows Us ventral S1t1'· 
1 ace wi.t l! ont a g1·oove : t 11 e cent1·az one in clo1·sal 
v iew shows the g1·oov e th?'Olt-g h w h i ch t he poison 

nt-ns . 
Photograph from American Museum of Natural 

History. 

These baby t·ays ;u·e bon1 actiYe nucl 
mildly dangerous. Thi~-i I know, beeansc 
many yem·s ago a new-bon1 sting-1·aylet. 
delivered f1·on1 the lJody of its mother by 
me in bH se ing1·aiit"nde l a sht~cl out Yigot ­
onsly wit h its iufHnt ile t ail and attempted 
to drive its m; yet unhanlenetl miniatnl'e 
sting into my thumb. IIe1·e, the11 we Jwrc 
a case or 1 he 1·nliug pn!';s ion t·ampHnt at 
bil·th. 
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The Crab Magic and Myth • 1n Medicine, 
By MELBOURNE WARD, F.Z.S., F.R.Z.S.* 

T1·ans1nig1·ation of h·u1nan souls i nto m.a?'i.ne c1·eatures as clepictecl by an o1·iental aTtist. 
B 6che-de-me'r and a cr-ab a1·e the cent1·az figu?·es. 

N O"'i\' ADAYS the c1·ab holds a place in 
ou1· e teem la1·gely on the excellence 
of its cooked flavour. Thm·e are 

few people who interest them~elves in the 
liYing creattu·es and t heir quaint habits, 
but to othe1· people. and in other times t he 
crab filled va1·ious functions f1·om medi­
cinal uses to illustrating the 1novements of 
celestial bodies. 

Several supposed characted stics. of 
crabs made then1 fit objects for imaginative 
and magical pu1·poses. They we1·e believed 
to ptogre~f.l backwards. Thej1· eyes were 
always :taring, and it was supposed that 
they never , ·lept. Head and body were 
insepa1·ably fuse<l, so that in Russian folk­
lol·e we find the sto1·y of a husband who 
beats hi !-l wife because she cannot solve 
the 1·icl dle he pl'OlJOBes, to p1·ovide hiin with 
a ti~-;h which is not a fish and which has 
(wes L>nt not in its heacl . She i s saved from 
he1· c1·nel punh;lnnent by one of hm· sons or 
ht·oiltet·H, w ho tell s her to cook the crab, 
whic·h li veH in 1 he wate1· I i ke a fiHh and J1as 
eye:-; lHtt not i ll 11:-: head. 

' I' 11 1<: <' HAll A:-3 J\BmH'I N E. 

'l'IH· u H(' 0 r 1 h (> (' l'clU i 11 )H' lru i ti ve medicine 
loday i~-S v•u· ied ; in olle J·egion it appeal's 

* J 'IHJlo~-; r·aph:; IJ.V V. Hca n l,.;(·r·. M. lJope S tudi os. 

as a cure, in othets as a deadly poison. In 
the Purari delta, Papua, invalids are 
strictly forbidden to eat ctab; a native 
interprete1· suffering with a festered toe 
fo und that it became much worse after a 
meal of c1·abs. In anothe1· 1·egion a era b, 
G?'CbtJS'US ZJict'U.s, was used as an antidote 
for spider bite. 

Pliny remarks on the use of crab's eyes 
in t he cu1·e of various ills, and it appears 
t hat not only were real Cl'ab's eyes used, 
but that cul'ious white nodules of lime 
which fotm in the stomachs of fresh-water 
lobsters were considered useful for 
absorbent and antacid purposes. An 
ancie11t E uropean remedy for sore eyes 
1·eliecl for its efficiency on the ptocu1·ing of 
a Jiving sea crab from which the eyes had 
to be torn while it was alive, the c1·ab being 
then liberated . The eyes were t ied around 
t he neck of the patient and allowed to 
remain until a cu1·e was effected. 

Pliny also tells us t hat a potion com­
posed of rive1· c1·ab~:; beaten up and mixed 
with wate1·, or of their ashes, was deemed a 
certain cu1·e f01· ca~es of poisoning, acting 
as a counter-poison. l\:Iixecl ·with ass's 
Inilk, t hey we1·e especi<ll1y effective against 
1 he }>ojson of the :;;cm·pion, and c1·a b's flesh 
m·ixe<L wHh t he llel'l..> basil formed nn 



Tltc £anrl Crab, Cardisoma cw·u i­
jex, tlwcutcns 'With its gaping ja4cs, 
u nd iusUl.ct fea'l' 'into the hem·ts of 
JJ f mTa)J I tilandm·s, 1'ot-res Strait. 

On ll ruraiian coral reefs is folfnd 
Ca1'pi/ius 111aculatus. Legend lw.-; 
it that the beautiful red marking.c.; 
are impriuts of tlt e sea go(l'.· 

finger.·. 

1'/z e Fted -eyetl R eef Grab, E1· ilJh'ia 
seba ua, is fa bu as foocl to the 
desN'Udauts of Ae ni ko1'ro T(mto 

at 11f'ulto/o, 10iomon l sland.cs. 

'J1h e erucifi.r· Crab, Clwrybdi.c; 
r·rudatus, bears a design similar to 

a c1·oss, hence its nam e. 

1/ eike .r;oui, t he Japanese Jlfrw ­
far·ed erab ( J)orijJjJ(' japonica), is 
c·o11sidered to /l((rr> thr griuniii{J 
faef' of ft drowned 1NIJTior on its 

back. 
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unfc-lilinp; exterminatm· of sc01·pions. When 
n ss ·~ milk could not be p1·ocured, eithe1· 
gont·~ 0 1· any other kind of milk could be 
n. eel . 'Yine and c1·ab's flesh is also recom­
Inendetl f-18 an antidote fo1· poi on. Pliny 
~speda1ly mentions river ctabs Potan~onJ 
as potent against t he biteR Hnd stings of 
sea-hares, adders, and b1·amble frog. In 
cia~sica l times c1·abs were believed to be 
the mot·ta1 enemies of serpents, and that 
"~hen ~wine we1·e bitten by snakes t hey 
immediately ate c1·abs, thus curing t hem­
sel'i'eR. Galen prescribed pounded crab a 
fl cm·e of the dreaded disease hydrophobia. 

In the beginning of t he eighteent h 
century Rumphius, a Dutd1 nattu·alj st, 
wlw \n·ote about t he fauna of the I sland of 
Amboina in the Dutch East Inclies, 
l·eco1·ded the death of a woman who ate the 
claws of a coral reef crab. The bad reputa­
tion enjoyed by this species induced 
H1nnphins to call i t Cancer· norxYi'US. So 
f~n a!'i I can di scover, this is known today 
as Cm·pilius conveantsJ and t he 1·elatElcl 
species, \vhich Rumphins called Cance1· 
1·nbe1·) known today as Car1Yil'i,us 
maculat"sJ had a rnore doubtful claim to 
noto1·iety; ~ome natives declared it to be 
poiRonons, while ot he1·R extolled lts 
pahttability . 

SPO:\T.\~EOUS GEKERATION. 

One of the quaint theo1·ies of ancient 
ancl medi~val philosophe1·s is known today 
as ~pontaneous generation, by which it was 
c·ontencled that the putl·efying bodies of 
va1·iou. · kind .· of anilnals gave l"ise to quite 
di ffet·ent c1·eatures- usua lly insect s, 
-worm~ . m· fish-and t hm·e are two 
hu.;;tanc-e~ of c1·abs in t his connection. If 
the bod:v of a c1·ab with nippm·s remove(l 
we1·El lnni eel in t he g1·ou1Hl, a scorpion 
woul <l eon1e f01·th f1·om t he pa1·t so bul'iecl , 
an(l tln·eaten clhefully wit h its barbed and 
cr-ooked tail. vVhile t he sun is passing 
t ln·onglt i lt e zodiacal sign of Cancer, t he 
(

1nt1J, t he cleacl bodi es of c1·abs which we1·e 
i lu·own nvon the shol'e we1·e beli eved to be 
11·an!'ifm·m ecl into se1·pents. 

Kl'l!~ LLS A:\ 1) ( ' H ARMS. 

'rlH• 11·em<..)ndonK \·ogue of map;ieal 
mlull<•1 s lt as ElX(\l·C'i sed m an'H ingenuity and 
<·J·Pd ulii~' to an <>xh·am·<linm·y ext<>nt- t lle 

more bizan·e and difficult to obtain the 
deshed object was, t he more value was set 
upon it. Even t he most cursory inquiry 
into these twilight realms of man's history 
leaves one with a feeling of astonishment, 
for not hing is igno1·ed from the horrible to 
t he sublime, from ch agon's teeth and blood 
to beautiful gems. Bearing this in mind, 
it will not come as a great surprise to find 
that parts of c1·abs or the whole animal 
have found t heir way into the magician's 
bag of t l'icks; the only rema1·kable cil·cum­
stanee is that such usage of crabs was not 
common. In China the carapace of a c1·ab 
hung on a string in t he house is still sup­
posed to drive away evil spidts. There is 
an especially vicious devil which preys 
upon Chinese mothers at t he moment of 
ehild-bearing ; hence, in 01·der to silence 
t hi r.; evil spirit and render him innocuous, 
t he p1·iest t ecites t he classics appropdate 
to t he occasion. Ten or twenty pieces of 
a kind of g1·ass are cut up into lengths of 
a bout an inch and several likenesses of 
the cr ab a1·e cut out of common pape1· and 
placed in a censer and btn·necl. Sometimes 
se,,.e1·al live crabs, after being used in the 
ceremony are taken and t m·necl into the 
street by way of propitiating or frighten­
ing the spjrits. \Vhen the live crab is 
used it is said that t he local word for c1·ab 
sounds bke the name of the demon. 

V\Thile in China t he crab i~ used for a 
beneficial purpose, in Papua the opposite 
obtains. Along the mud banks of the tidal 
1·i ,·er s the beautiful Fiddler c1·abs excavate 
their btn·rows, and t heir btightly colotued 
nippe1·s make them obvious to native and 
white man alike. Some species have the 
habit of blocking up the entl·ance of their 
btnTows with mud which they bring f1·om 
the depths of their galleries as the t ide 
1·i seK. This habit has caused the evil 
tnagi cian to introduce it into his incanta­
t ions when he (lesiJ·es to p1·event an 
expedant mother horn cleli ve1·ing her 
child . 

In t he southern United States the 
clal'ldes have always been believers in 
~pells and chat·ms, and one of the leaders 
oi neum~n·k Vesey'H insurrection in 
South Cat·olina in 1 22, known by the 
pic:tlu·e~qne name of GnUah Jack w::ts an 
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established sorcere1' of conside1·able 1·epute 
and as such was feared by his com1·ades. 
He was not only considered h1Vulne1·able, 
b ut it was believed that he could make 
othe1·s so by his cha1·m8, consisting chiefly 
in a c1·ab's claw placed in the mouth. 

The stag, t he nightingale, an~l the cr~b 
were all conside1·ed to be wakeful, and 111 

legends they fl-equently appe.ar . as 
c1·eattn·es which awaken the hero 1n tune 
to save him f1·om clestl-uction · con­
l'leqnently an amulet compl'ising . c1·ab':-; 
eyes, nlghtingale'R flesh wrapped 1? t he 
8kin of a stag, is recommended by Pllny ~ s 
an infallible aid to those 'vho 1nu8t rem;nn 
awake. 

'TIJ FJ CR.\R IX H ERALDRY ~\XD TOTFJl\IIS:\L 

The cl'a b appean~ in he1·alchy on the 
escutcheon of the English family C1·a bb. 
Ancl t u1·nino· to the South Pacifi c we find 

0 f ~eve1·al in ·tances of its use a!'! a totem o 
a clan. The1·e is a crab clan at Santa Anna 
in the Solomon I slands · the c1·ah 
ancesti·ess was called Agave and the mem­
bel·. · of the clan a1·e f01·bidden to eat crabs, 
f01· to eat a c1·ab means to di e on the same 
day. Nearby, at Su'uholo, t hose people who 
were of the family of t he ghost Ae ni korro 
Tanto, those who called him ancest01· 
could not eat the Red Eyed Reef Crab, 
llh'izJhia sebana,) because it was found in 
Tanto's head when it was washed up on 
the beach at Su'uholo afte1· he was killed 
at San OdstovaJ. 'Ae ni kon·o Tau to was 
guanlian ghost watching ove1· hiF{ people, 
gnarding t hem against sirknesR caused by 
malignant ghosts. 

At Kiwai, in Ton·es Stl-ait there is a 
totem Korobe, a c1·ab living in the nip a 
palm which in tutu is a totem known as 
Soko, and is more imp01·tant as a totem 
than the crab. 

V\'hile I was vi. ·iting ~Inn· ay I sland, 
Ton·es Strait, on a collecting tl'ip in 
Octobe1·, 1928, I was interested by the i.ll­
concealed antipathy of the natives for the 
land crab, Oa1·disoma ca·r ·nifex) which 
inhabHed the e1·eek. It was with clifficulty 
that I prevailed upon a man to assist me 
to collect a few and 1 must admi t t hat 

' 1 . theh- appea1·ance in the li ght of an ~ ech!c 
to1·ch wa~; by no means p1·epos!-;ess1ng; 1n 

fact, standing with g1·eat 1:i ppe1·s held 
threateningly agape and then long eyes 
erect, they ptesentecl quite an evil pi~ture, 
and I did not wonder that my ass1stant 
showed l ittle enthusiasm for his job and 
kept muttering about tlte1n being "bad'' 
and "poison" . 

U11foi·tunately, I did not ptn·sne the 
inquiry into the 1·easons fo1· . this .aYe1·sio.n 
of t he natives fo1· fea1· of £th enatmg the11· 
fl'iendship , as they diFipla yecl exb·eme 
1·elnctance to discuss it. P e1·haps there 
~was some old deeply-roote<l .·upe1·Rtition 
conneetecl with the c1·ab, f01· in other 
locali ties thi8 same genus prod<les a large 
p<n·t of t he native diet. 

'l'UE ('R.\B IX ASTROLOGY AND :\IE'.rEOROLOG Y. 

A fannu·ite metho<l of illu~h·ating the 
movements of the supe1·nal bodies in 
nncient (h·ecian philosoph:y wns to t urn to 
the animal kingdom and Helect ~oroe 
c1·eahn·e whose habits appea1·ecl to milTol· 
th~ o'l'eate1· phenomena; hence the use of 
the ; upposecl backwm·d p1·og1·e~~ion of tl:e 
c1·ab to sy1nbolize the 1·ehu·n of the . un m 
.Tu ne when it ente1·ecl t he house of Cancer 
in the zo(liae. At that sea~on the Run was 
compa1·ed to a ct·ab wh]eh I·ehaced its 
~tep~ o1· was rep1·esented as (h awn b~ a 
c1·ah. The celestial crab had a dcu·ker s1cle 
of its natm·e, as it appea1·ed not only as a 
helpe1· of the sola1· he1·o, but al~o as llis 
enemy. This idea was beautifully Expressed 
in the legend of Hercnle~, ~who, when fight­
ing the Hydra of Le1·ne, wa~ taught and 
drawn back by the c1·ab, whi ch He1·a, th~ 
Queen of Heaven, afte1·waHls h<-m:o;fonned 
into t he heavenly constellation of Cancer. 
The celestial c1·ab, like its mundane rElpre­
sentative, walks "a littl e backwards and a 
little fo1·wa1·ds", and by t his inconsistency 
causes the death of the sola1· he1·o ancl in 
othe1· tales the dest1·uction of the monster. 
The setting of the sun was considered to 
be a 1·etracing of i ts path and as the c1·ab 
was believed to walk bct clnnnds the 
setting sun either became a c1·ab 01· was 
d1·awn by a crab. 

The c1·ab also became identified with 
the moon in a simila1· p1·ocess of thought, 
an cl i t was believed t hat c1·a bs were more 
RneeuJent at the full of i he moon thnn 
tln1·iug· t he da1·k. 
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l''t·om i he moon to ti<les is but a step, 
mHl wr ri n<l 1 hat the :\In hlvH belie Ye that 
<l gign11ik <' J'nb <'<-llt.'('l'\ the ~·i~e nnd fall of 
ilw 1 idt~s. 'l'he falJulons c1·eattu·e d~wells in 
n hngP ean) in wh id 1 its body fits snugly, 
nncl when ii <·J·eeps fo1·th in see:nch of food 
the wn1r1·s or the oeenn nu;h into the cave, 
mHl Hms 1 hP 1 icle 1·eet:>des. 'Yhen it 1·ehn·ns 
to its la it· mul <Teeps in, its hng;e l.mlk forces 
nll t hr waiet· ont of the C'cl\·e !Jack into the 
o<:e:m be<l. so t hat the t itle r·ises. A )Jalayan 
,-,nhltjml of 1 hi s legen cl conterHll'\ that the1·e 
i. · <1 huge hole in t h e floor of the sea, 
which h; C'HIIe<l Pnsnt tasek, 01· Navel of the 
Seas. l n th is hol e t hm·e sits a giganti<.· 
c·t·ah whieh twite a <lny gets out in sear·ch 
of food. 'Yh ile he is sitting in the hole 
the watpJ·s o f t he o<.:enn ca nnot run (lown 
into t he nn cle1·wol'lcl. the whole of the 
ape1'1n1·e hPing filled b~· his body. The r i,·er·s 
ernpiyi ug into the seH dtn·ing this time a1·e 
suppo~ed io t<HlHE' t he 1·ise of t h e tide; when 
tht:> c·J·ah goe · off in ~eaeeh of food t he 
" ·a1ets of 1 he o<.:enn pouT down into the 
UlHl(li'\\'OI"l<l, and t h et·ef01·e the tide fa 11~. 

The inme~e bel ieve in the exi.·tenee of 
giant <Tab~ in tht:> ~ea which can~e the 
death of pPople, an<l 1 he .Japanese giant 
Cl·ab. Ka' mpfe1'iu kwmpj(wi) i~ c1·edited 
\dth the (len th of 1nnnan being·~. A curious 
le-gend hn s sp1·ung up m·ouncl the death of 
the t·e<lonbh1l>le Ih itish sa ilor, Si1· F1·aneis 
D1·akc), claimin g that h e \vas kill ed and 
eaten by c·J·nb~, while histo1·y tell u s that 
he <l ie<l n.t Pana ma in an expedition 
aga inst i hr Rpanhu·<l!-i. 

In the north Ailanti<.: impending bad 
wen1 he1· <"<111 he fm·etold by an examination 
of the (']·abs dwelling on 1·ocky coasts, 
whet·e they (']ing tightly to t h e stones when 
a :to1·m is expec-ted; they also bu1·y them­
~eh·ex clePp in i h e ~<llHl to esc-ape from rain 
and stm·m. 

" ·<>ai h <}J· l'oJ·e<·<l:t in g is not C'Onfined to 
Jiving· <T~li> K, ancl in the Chiloe Islands, 
ofT 111P <·on~t of Roni h A1net·ka the nati ves 
lll-=<' i lw <·H J ·e~p~t<·<> of a c·J·clh, Lithocles sp ., as 
H hal·onwt<• J·. wlli<·h ihey <·nll Rm·ometr·o 
~\ J':t ll<':t 110. I >ul'i ng i lw d I'Y ~en HOB i he ~h(;lll 
HJIJW<t l·s plain whitr in <"O IOllJ·, bui n!; thr 
J·Hilly t-;<'il i-\Oll appJ·oac·ht•H fi11 e 1·e<l spoi s 
<IJIJH'HJ', wlli<"l1 IH'<'O llH' mol'<.' nt1me1·on x as 
1lw lllllllidify iJI<·t·<•:tK<'H lllllil p,·c·n1nally nt 

the height of the wet season t he entite .·hell 
becomes 1·ecl. 

CR.\B LEGEXDS. 

The co1om· mal'1dng~ on the back. of 
,·m· ion~ ci·:J bs have gh·en 1·ise to legends. 
a nd onE> . pedes of . wimming crab, 
rlwr.ljbdi.~.; ('J'IfCiatu.·) found in the tropicnl 
Paci fi c, 11a s benntifnl bands of colonl' 
whi<·h f1·eqnently fm·m a distinct ci·nci fix. 
Of th i s spt:>d es we are told that St. F1·ancis 
XaYi<'J', on hi s way to the East, en<.:ounter('<l 
a ien·ifi<.: l-ltor·m which tln·eatened to engulf 
the ship h1 whi ch h e was ttavelling, so he 
took off the e1·u<.:ifix he was weal'ing mul 
<·ast ii into the r·aging sea., whereupon the 
storm <"eased abntpt1y. In orde1· thnt 1 he 
tn·eC'ions 1·eUc might be restol'ed. a 
swimmi ug <.: I'<l b seized it in its nippe1·: nncl 
<·<lJTiecl it up thtough the dimly lit oeean 
and s\\"<:1111 <llongside xa,·iet's craft. The 
~aint joyfully recei,·ed the <.:ros from i he 
Cl'ah. and t:>\'et· . ince that time Oharyl)(li.~ 
cruciat us ben1·. the imt)l'int of t he Cl'ORS on 
itl-1 l>a<'k. 

On t he 1·eef~ of ancient Hawaii the sea 
god was wont io seatch for clelicacips to 
nssnage hi s divine hunger, and one :fine 
n1o1·ning he espied n fine big crab, fat of 
l>ocly, smooth, shining, and of a nnifOJ·m 
Jel1owish-ph1k sha.cle very beautiful to 
behold. Seized with a desire to cHlcl this 
cl t:>leetab1e m01·sel to his 1·epast, the go<l 
gra sped the c1·ab. This sudden attack sm·­
pl·isecl t he <'J·ab, a nd, seizing the god by tht:> 
fiHge1·x. i t <hew blood. The god. in sut·prist:> 
an cl 1H1 in, <hopped the crab, leadng a row 
of 1·ecl fi nge1·-mm·ks on its back. Quickly 
oYei·<·oming the shock of t he first encounter, 
the god seized the c1·ab again, only to 
rrlinqniRh his hold of the powel'ful 
<' J·ea t UJ·e fo1· the second time, leaving a 
seco1Hl st:>t of fingeqwints. Fo1· t he 1hh·<l 
nncl last time the god caught the crab, 
whi<'h had no doubt been gr·ea.tly weakened 
by thiK eonte.-t with divinity, and killed it. 
'l'hr dc~c·emlnuts of this beautiful tropical 
spec- i e~. Oo1·pilius maonlatns) all display 
the J·etl impl'i nts of the god's :finge1·F:. 

lni<~ l"<'xt j ug legends of c1·al>s beating 1 he 
impl'i1li o(' <ll'0\\'11€'(1 het·oes faceR upon 
i iH' iJ• ca 1 ·npn<.:N~ come from .Japan. The 
wPII-kn ow u \'eJ·Kion is a follows. f1ongo, 
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the first Empt·e~. of Japan, lived at 
Simon~pek, we. te1·n gate of the inland 
ea, seven hunched and eighty years ago, 

and collected the1·e a la1·ge army ancl 
started forth to conquer Korea, but when 
she arl'ived t here she found that she was 
to bea1· a child, so she prayed to the gods 
that she . hould not be delivered until she 
conque1·ed Ko1·ea. Thi · conquest occupied 
three years, afte1· which Congo ,yas 
delive1·ecl of a son, who beeame a g1·eat 
general. lie accomplished many mighty 
deeds of valour; nothing could stand 
agaim;t him. But at the age of thhty­
nine, having no other wodds to conquer 
and no mo1·e fighting to do, in a fit of 
despair he went on board a ship, tied an 
anchor around hi. neck and cast himself 
into the sea, and ever ince that time this 
race of crabs ha. been found with his 
image upon their shell. 

A second .Japanese legend tells of the 
defeat and annihilation of the Heike or 
Taira warriors, who e fleet was destl·oyed 
at the battle of Dan-ao-ura in A.D. 1185. The 
wraiths of the slain warriors took the 
forms of c1·abs, and Lafcadio Hearn gives 
us a delightful t1·anslation of a Japanese 
poem commemol'ating the event: 

Having perished in the sea (those Heike) 
would probably have become food for fishes 
(anyhow, whenever) the ship-following ghost 
(appear), the wind has a smell of raw fish. 

Marshalled (on the beach) at the ebb of the 
tide, the Heike-crabs obliquely glare at the 
apparition of this miserable world. 

Though (the Heike) long ago sank and 
perished in the Western Sea, the H eike-crabs 
still display upon their upper shells the colour 
of the red standard. 

Because of the pain of defeat, claws have 
grown upon their breasts, I think-even the faces 
of the Heike-crabs have become crimson (with 
an anger and shame) . 

All the (Heike) party having been utterly 
crushed, claws have grown upon the breasts 
of the Heike-crabs because of the resentment in 
their hearts." [From Japanese lyrics translated 
by Lafcadio Hearn.] 

The tragic death of the general in the 
first Japanese sto1·y is 1·eminiscent of the 
fate of Palinurus, JEneas' pilot, who fell 
overboard, and has since been associated 
with Palinurus, the crayfish. 

An echo of these Japanese transfo1·ma­
tions into crabs is to be found in the 
Chinese belief in the transmigration of 

human souls into the forms of animal. ; I 
have ~-;een clnnvings of these t1·ansf01·med 
soul~ in t he boclie~ of crabs. 

COLOUR OF CRAB,· . 

-:\Iany ,'pedes of crabs are colotn·ed 1·ed 
in life, espetially those dwelling in the deep 
sea. IIoweve1·, those which find theh way 
to us from the fish shops are gene1·ally 
\'al'ied shades of g1·een, b1·own, and blue 
in life, and chaDge to a light 1·ed with 
inc1·edible swiftnes~-; upon entering the boil­
ing wate1· of the cauldron. The resultant 
beautiful colou1· has p1·oved a fatal allure­
ment, fol' we hear of crabs which leapt 
precipitately into the fatal cooking pot in 
01·der to acquire the admired shade. 

In the eal'ly part of the nineteenth cen· 
tury people generally believed that all 
living c1·abs we1·e the ame colou1· as those 
whith had been cooked and an amusing 
anecdote i told of the great French 
nahu·alist Cuvie1~ in connection with this 
fallacy. The committee of the French 
Academy were at wo1·k on the Academy 
dictionary, and had just described a c1·ab 
a.· "a small red fish which walks back· 
wa1·d · ', when Cuvier entered the room. 
They read the definition to him and he 

l . ' e~c an.ned: "Perfect, gentlemen; but if you 
w1ll g1 ve me leave I will make one small 
obse1·vation in natural history. The c1·ab 
is not a fish , it is not red , and it does not 
walk bacl~'~ards. With these exceptions, 
your defin1tlon is excellent." 

Per'tw_ian god of the sea, a ora,b-like form, 
18 taken f1'ont a,n a,noient va,se. 

After Do1·man- "Ol'igin of Pl'imitive 
S n pers ti ti o ns" . 


