
C('278 

AUSTRALIAN 
· MUSEUM . 
MAGAZINE 



0. A. WATimllOUSE, D.S<!·• B.'E., FJ,S. 
F .• S. MANOH. 
HON. l!'. JG. WALL, M.D., lLL . .C. 
:PROP. A, ;N. S'r. G. BtmlOT.f, 'M.B •• B.Sc. 
H. K . HA.WXINS. -

SECRETARY: 

W. T. WULS. A.I .A.V.~ 

SCIENTIFIC STAFF: 

WILTJA?tf W. THORPE, BthfWlqg£11. 
J. RO"t XINOHORN, Zooloqilt, in chMp~ of Birth, R411tilu, antl ~mp~. 
ELLIS LE G. TROU(U[TON, Zoo"lo(J'i6t, in cluJr(l8 of Mammalt t~rr.d Shldofla, 

ANTliONY MUSGJl.AVE, Bntam~. 
F. A. MoNEJLL, Zoologist, in elusrge of LJnotrr ln»ertdmtte•. .. 

'r. HODGE-SlliTH, MiMr4loJ/Ul and Petrclogilt~ 
TOM IREDALE, OO!JCholO(!Ut. 

GlLBER1' P. WHlTLEY, leldkvolcvi61 • 
.A. A.. LIVINGS'l'ONE, Aufstanl Zool()(lilt-. 

11. 0. li'LETOliBR, A.aliltant m 'p4/.tS0711010fltl. 
K. C. McKEOWN, .damta.nl Bfllqmo/ogW. 

W. BOAB.DMAN, hsiltant Zoolofl($t, 

LIBltARY STAEF J 

W. A. JUlNBOW,IAMarian. 
F. D. McoAi:tJlY~ A.amuml1Abrari4n, 



THE AUSTRALIAN 
MUSEUM MAGAZINE 

CO:XTE~TS. 

TilE '\NOLF AND GAIWI'jN 0RB-, VEAYJ<; R SPllH•i HS-

.F, rout i.'S pi ecc 

RESTORED ITlMD OI~' A LAnCE ExTI:'\C'I' AtrWL' HALlA~ 

LJzARD-Ohas. A nd er son) jJf.A.) D.Sc. 14:7 

)/A'rUim R Al\IBLE!::i AT TRIAL BAY-A_. Jfusgrare and 
G. P . l l'h i.tley . . lJH 

SBA SLt:cs-J oyce J\·. A llan 136 

TnE Ex•r 1mN.\L S ·mrcTrRE OF BIJms- 1(. .-1. 
Hind wood 162 

SO:.\l E co~DI O:'\ S PIDERS OF THE SYD:'\ EY DI HTHI("l'-

Authony JJ usgra ve 16 

HI~T~ ON Till') ]>m:s~<atYATIOX OF lN ~ I<X"fH A~J> 

SPIDEns-Kancy R. A dam s . . 17H 

A NTS' Cows AND Cow-Sn ~.<;ns-1\ eith 0 . 1l f cl\' eowu 170 

TRILOBITEs-G. A_nderson) Jl l. A .. , D .Sc. 178 

O cTAVI s C ll ARL I!JS Bl.;AL.fi:- Obituary 1 7H 

R EVIEW 180 

Published Quarterly by the Trustees of the Australian 
Museum, College Street, Sydney, in the mont h s of January, 
Apr i l, July, and October. Subscription 4/ 4, inc lud ing postage. 

Communications regard ing subscriptions, advertising rates, 
and business matters generally in connection with THE 
AU STRALIAN MUSEUM MAGAZINE sh ould be addressed to 

the Secretary. 

Registered at the General P ost Office, Sydney, for 
transmission by post as a periodical. 



(Top kit): Wolf spider (Lycosa god elfroy i). ( Rottom le ft): The garden orb -weaver (Epeira productus). 
(Rillht): 'l'op, fe m a le; bottom, m a le, Arbanitis fuscipes. 

I "Ethcl A . T\ing, del. 



THE AUSTRALIAN MUSEUM 
MAGAZINE 

Published by t ll e Aust1'alian 1l fuseum 

Editor: 0 . A:'\DEnso.:-; , ~LA. , D.Sc. 

VOL. IV. No. 5. 

College Street) Sydney . 

Annnal Snb cripiion, Post Free, 4/ 4 

J ANUARY--M ARCH, 1931. 

Restored Head of a Large Extinct Australian Lizard 
By C. ANDERSON, ~'LA., D.Sr. 

IN a. previous ar ticle 1 a short description 
was given of lJ!I egalania prisca, an 
extinct lizard r elated t o the Goana 

(TT aranus) but of much la,rger dimensions. 
Since t hen we have been fortunate enough 
to receivf', through t he generosity of 
Professor Sir Edgeworth David, some 
teeth of this anin1al discovered on Rosella 
Pla.ins, near Cairns, Queen sland, by 
Mr. Bram Collins. Previously the teeth 
of lJ!I egalania were known only from 
_'tumps, which gave no informat ion r egard
mg the form of the crowns ; the Rosella 
Plains teeth, however, are be:n1tifully 
preserved and typically varanian in 
character, compressed fron1 side to side, 
sharp-pointed, and serrated on the front 
and back edges. As some of t he blade-like 
saw-toothed teeth r eached a length of 
at least one and a half inches, they must 
have been very effi cien t in killing prey 
and tearing it t o pieces. 

The Komodo lizard (l'' aranus komodoen.<::is) 
found on . ome of the islands of the Dutch 

~ 1 A.nderson: A Gigantic Extinct. T.Jillard," THE AUSTRALIAN 
1 USElJM MAGAZINE, -Ill , 4 , l 927, p. 132. 

East Indies is the largest surv1vmg 
member of the Va.ranid family, reaching 
a lengt h of about ten feet. As JJ1 egalania 
was fifteen to seventeen feet in length 
and , as i evident. from its vertebrre and 
leg bone , far more strongly built t han the 
Komoclo anima.l, we may be certain that 
it was a rnuch more formidable creaturC'. 
t hf' terror of the busl1 in t he days of its 
prim€'. The smaller Komodo a.nima.J is 
described as preying on deer, vvild pigs, 
and water buffa.lo, and even as ~.ttacking 
horses. JJ!I egalania, which was compa.rable 
in weight and . trength with a, large 
crocodile, could no doubt a,ttack a,nd kill 
t.he biggest of its contemporarie, in the 
Australian P leistocene period, even the 
bulky Dip'rotodon and ll ototheriwm, the 
largest of ouT ext.inct marsupial . 

No complete ·keleton of lvl egalania 
has ever been di ·covered, but evidently 
it was fairly abundant and widely sp1'ead 
in t he Australian Plei tocene, and it i · 
possible that material ma,y yet be 
follnd wbicb will make it~ possible to 
l'econstruct the entire anima.l. Me~ntime, 
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Restor a tion of the h ead of Me~al:ln ia pr isca, a n extin ct Au s t ralia n lizar d . Mr. Kin gsley, who m a de the 
restor a tion, is seen g iving t he exhibi t t h e final t o u c hes. 

Mr. J. Kingsley, prepara tor, ha· m odelled 
it,s head, basing t~ h e work on t he .·ku ll 
fragtnents and teeth in our collect ion, 
and using· Lhe living Goana an rl. photograph: 
of the Komodo lizard as guide . The 
re: ult shown in our illu t1·ation. is a 
fi n<' piece of work and eonvey. , far better 
t ha n verbal de ·cription, 80me conception 
of the size and menacing appeara nce of 
t hi: r ptile, w hich in its t ime played 
in A Ul:!tralia t.hc role of the la rge 
mamma lian carnivores t,he lion, and tiger H, 
o[ other connt rie . . 

[Photo .-0. C. Cl uflon. 

'rh e head has b een coloured by 
Miss E . A . K ing, fo11owing t he pa,t;tcrn 
exhib i ted by t he G oana, an d, alLhough 
1 he colouring is conjectural , t here ca.n 
be no doubt t hat t he finish ed modf' l ts 
wonderfully Life- lik e. T he animal is 
shown wit h i t : mouth part ly open, di · 
p l:ty ing its s ha rp r<-curv4?d t ee t b a nd a 
long forked tong nP. 

T he model has been placed on v iew in 
t he Musemn , w here it for ms a t riking· <1Lld 
instructive exhibit. 
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Nature Rambles at Trial Bay 
By A . MusGRAVE and G. P. WHITLEY . 

THE little township of South \Vest 
Rocks, on Trial Bay, North Coast 
of New South W ales, is a seaside 

resort, and enjoys great popularity during 
the summer months. H ere last summer, 
we spent some enjoyable weeks, and, 
in this article, we propose to give a 
necessarily brief sketch of the n atural 
history of the Trial Bay district as observed 
eluTing our stay. 

OuT surroundings were typical of New 
South Wales coastal scenery . Long sandy 
beaches, eminently suitable for surf
bathing, alternate with rocky headlands, 
whilst here and there lagoons or creeks 
penetrate the sand-dunes behind the 
beaches. The :1\iacleay River , after winding 
its wa,y through magnificent mountain 
and forest country, reaches t he sea by 
an artificial rock-lined entran ce on one 
of t he beaches, some miles south of its 
original mouth, which is now closed ; 
the bar at t he New Entrance calls for 
ca,reful navigation. Between the New 
.Entrance and South V\T est Rocks, behind 
the beach, is an extensive mangrove 
swamp with sand and mud flats, the 

tidal waters flowing under a wooden 
bridge near the South West Rocks end. 
E lsewhere the country is covered with 
scrub, simila,r to that about Sydney, or 
is cleared t imber land. At one time 
forests of eucalypts adorned the surrotmd
ing country, but most of these are now 
gone and the paddocks of dairy-farmers 
stretch over acres of low-lying country, 
through which t he Macleay River curves 
like a giant silvery snake. 

South West Rocks derives its name 
from some conspicuous rocks at Trial 
Bay, the name being applied to them by 
whalers, who built a pier there many 
years ago. Cook probably saw them 
a fter he had passed " Smokey Cape " 
on JYiay 13, 1770. The last-named spot 
is a sptu· of the Big Smoky Range, and 
a lighthouse set in a superb position in 
cabbage-tree country now a,dorns t he 
Cape and commands wonderful views 
over land and sea. 

At the southern end of Trial Bay, 
on Lagger 's Point, is a large gaol with 
relics of former convicts and of later 
German internees who spent the years of 

Soldier Crabs or Blue Bottles (Mictyris lon~icarpus) move in vast armies over the sand Oa ts when the tide 
. has ebbed. 

[Photo.-A . Musgrave. 
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the Great War there. 
Near the gaol were also 
a number of trucks 
'"bich had been u ed 
for constructing the 
breakwater by carrying 
·tones from the nearby 
quarry. 'l"hc c truck ·, 
lying half-buried in sand 
or turn bled on their 
sides, were in the la:t 
:t age of de ·net ucle, the 
woodwork cracked and 
:plinterecl, and the :iron
coupling ·, bol1 s and 
wheel· flaking away
under the action of the 
salt . pray. ln their 
heyday they must have 
been ca.pa ble of carrying 
C'normou · weight·, to 
jndge bjr the appearance 
of the hu!?:<' hlotk · of 

T he o ld penit entiar y a t T r ial Bay, pan danus t r ee In foregr o und, trucks and 
break water in m id -distan ce, w ith Mount Yar rah a p p lnl in backg r ound. 

[Photo.- . 1. ,\lusurate. 

stone which form the breakwater. \Ye 
were inforrne<l that the cfl'ec-t of the 
c·onstruction of thi breakwateT, owing 
to it being placed at a wrong angle, 
wa: to cau:c the bay near the pier to : ill 
up, thn. undoing the \\Ork for which it 
wa · intended . 

'l'HE OCEAN BEACHE ' . 

A walk along the urf beae:be. was 
rarely unproductive of ·omc interesting 
marine animals. A \ery beautiful brown 
and white striped hell (Zrbramoria ~ebra) 
wa, picked up frequently, as were al.·o 
many other :hell , mo ·tly bivalve:, cut t le 
bones, and ('ven worn pieces of cora 1 
perhaps was bed clo'vn from tropical watel':. 
Bt~acb ' ra b: (Ocypoda ceratophthalnut) were 
vrry common, c pecially at night, when 
their white boclie hurried gho. t-like across 
the ands or they would rail:le their long 
eye- talks lil<e rabbits ' cars as they 
in ·pected the intruder: upon their realm. 
The trrf beac·he are long gently- loping·, 
broad area. of harcl packed and. 'rhe 
surf break <:lo ·e in: hore and pipi .· 
(Plebidonru deltoides) liYe in the ·and 
<1 t the water's edge. Aronod Sydney, 
surf-bather: haYe almo. 1 stamped t hem 
out of exi:tenc·e. 

A. rommon in ·ect inhabitant of the wet 
sand zone of the beacbe. was the icinde1icl 

or Tiger Beet le (Gicindrla ypsilon), a specie 
occurring in Eastern and 'outh Au:tralia. 
It was difficult to catch without t.bc aid 
of a net. 

If we took a tramwerse section of one 
of the. e beaches, we would find t he animal 
life distributed a· follow·. In the wa h 
of the wavelets we would meet \vith Lhe 
pipis, thon t,he active Tiger Beetles a,nd 
beach fl ies would be encountered. :Pas ing 
over the beach litter of shells, cut tle-ilsh 
bones, and eaweecl, 'Ye would arrh·e at 
high water mark where the ocypode crab 
make · ih; btu>row, then, proceeding up 
the slope of the ·and hills, we would 
first meet. with the beach gras::;, and 
then at 1he ' ummit would encounter the 
CUTiou · '<·rew Pine::; (Panclanus pedun
culat1tS). uch are very briefly the far\1~al 
and floral zones of a sC<:l-beach at 1 n al 
Ba,y . 

No shark· have been reporLed from 
the Trial Bay ;tu'fing· nrea ·, but. Blue 
\\naler · are said to be common at.. the 
~ew Entrance of the l\Iacleay .River, 
where 1 hey are sometimes see1; leal?ing 
from the water. Fishermen cat,cb Yarwus 
kinds of ra,ys from t,lH• . a,ndy sllallo:ws 
of the snrf beaches. 'J'bc Gui1 ar F1 ·h 
or Shovel-no ·c Ray (Aptychotrema rostrata) 
wa the commonest and a . eries of 
female. and embryo~ was studied nnd 
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photographed from life 
in t be field, a were also 
those of the Common 
Stinga.rco ( U·roloph'ns 
testace·us) . The Blue 
potted Stingaree and 

the Fiddler (Trygonor
rhina fasciata), a ray 
who.'e colour nuU'king~ 
and ·hape recall the 
vurOing and holes in a 
violin, were also landed. 

A lookout was kept 
for Gannet· and Frigate 
Birds, as it was thought 
that some might b e 
wandering ··outhward 
from the tropics, but 
none were ob erved. 

FAUNA OF THE 
ROOKY FORESHORES. 

----- --

rrhe grass-capped rocky 
headlands are not of 
llawke btuy ·and tone 

T h e s urfing beach at South West Rocks, Trial Bay. 
l l'hoto.-..1 . Jl l usgrrtt·e. 

a. they are around ydney . Here the 
north-we. t point upon whi<-h the Pilot 

tation stands is of basaltic conglomerate, 
whih;t, ju t oppo ite, on the . outb-ea:t 
point, where there i~ <t white and red 
light, the shor e, like t he 'o11th \Yest Rocks 
themselves, is formed of granite. rrh 
headlands do not form eliffs, but slope 
obliquely into the sea with practically 
no rockpool.. 

_\ bove high water mark, small whelk: 
(R odilittorina bigbe:t, then .1li elaraphe) 
are dotted over the roc·k.· . Lower clown, 
the Black N erite (1J1 elanerita tnrlanotrag1ts), 
limpets, and univalve .· hclls (Bembicimn 
and Morula) ar e found wi th a few :ea
anemones, sessile barnac·le:, and t.ube
worms (GaleolaTia). Near the wave-edge 
these animal. are more numeTous, and 
there is a broad belt of . e .. ile barnacles, 
·ome large limpets (Cellana) and reefs 
of tube-worm·. The c·ommon Rock Crab: 
(Leptograpsus variegat1tS) are here ·een 
· crambling over the granite just as on 
the Sydney sandstone :-tnd the Lord 
Howe Island b asalt. 

\iVhcn one consid erH t ha.t Tria l Bay 
is so far north of Sydney and corres
pondingly nearer to the tropics, it is 
disappointing to the marine zoologi t 

to find such a poor a ortment of . pec·ies 
on it rock and beacl1e . One mi · ·es 
the rockpool· and loo e . tone of the 
H awkesbury and:tone fore. bore and the 
dcn:e animal population of rock and 
c·ora 1 reef·. llere at Trial Bay there is 
no llormosiretum and apparently no lit,toraJ 
:ea-ur chins or ·tarfishes in their accustomed 
places. Probably a 11 the Sydney roel< 
mollu rs occur here, but many old friend : 
need :ear ching for. Thu. a few Zebra 
Periwinkles (.rha;trocochlea obt·usa) turned 
up in a small pool apparently uiterl. to 
1 heir r equirements, and in other sit uation., 
tlw f'hiton () ypharochiton septentriones) 
::wcl ;ome 1·ock oysters were also found, 
but might easi ly ha.vc been overlooked. 

rrHE 2\IANGROVE S\\'lUIP. 

4\t the margin of the mangro,·e S \\~amp 
between South \\Te. t Hock and near the 
A ·ricen nia tree:, p latoon of juYenile 
Soldier Crab· ( .. M ictyri · longicarp'us) are 
1 he fir ·t object. 1 o ai lract the attention 
of the natuntlist. 'l' lw whole surface of 
I he swamp in ph1ceH iH rovered with the 
castings from th<'ir burrows. Many 
: bells lie about on f lw ground, notably 
the large Herc·ules (' lnh Shell (Pyrazus 
lt ercule'lls), al. o called the ydney \Yhelk. 
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BtuTow: r iddle the ground in places and 
are found to be the home of various 
kinds of crab., although ometimes fishe: 
of the goby fam ily are al o found t herein. 
On the andy fore bore of the large tidal 
creek near i t · outlet at outh \\est R ock ·, 
at low water may be seen great numbers 
of t he remarkable burrows and pellets 
of the and Bubbler Crab (Scopi-nura, 
injlata). .A t he tide ebb , Sand Snail 
(N at ica) and ydney ~'Whelks make long 
groove · as t hey move feeding over t he 
sand fla,ts . 

rrhe p ile.· of t he bridge crossing t he tidal 
creek are thickly encrn. ted with oysters, 
and tiny limpet may bE' observed living 
, olely upon t he empty oy ter shells. 

CRABS. 

In :tudying the mangrove crabs, we 
followed in the foot tep · of our friend 
:\Ir. J. R. Kinghorn, who knew them of 
old and wrote an account of them in an 
earlier number of t hi · )1AGAZI'NE.1 

rrhe best place for era b wa. near an 
old quarry adjoining the mangrove 
swarnp ·. Ilere, in a little t idal rivulet 
running by t he side of t he line which 
carries the :tone.· to the breakwater at 
the New ffint l'a,nce, we met wit h t he 
interesting tropical Fiddler or Beckoning 
Crab ( U ea, ma:rionis), w bich is here at 
t he .·ocLt hernmost exten ion of its r ange. 
'r bese rrabs have one nipper much larger 
t han t he other and <:ololued creamy yellow 
or brilliant orange, ·o that t heir owners, 
when een from a distance, dotted about 
t he dark brown mangrove mud, re. emble 
t he fallen petal of ome great exotic 
flower. The con picuou nipper, which 
i po ·e. 'ed only by males, is waved about 
a a ignal to other crabs or used for 
fighting. Cca tancl with eyes erect 
like the antennro of an in ect, and, with 
t he enlarged nipper held across its front, 
. hovels food into it mouth with the other 
little nipper. It wa interesting to observe 
t hat t he Beckoning Crabs always kept 
t he small undeveloped leg in cont inuous 
motion when fecoing, or when on t he move. 
These crabs were shyer t han the other 
.·pecie '. 

1 J. R. Kinghorn : T Ht; A USTR.\1.1.\N l\[us.:rrM l\LW.\1.INE, 
Yol. ii , No. 1. p. :30. 

Two Shovel -nos ed Rays (Aptycbotrema ros tra ta) 
and a common S tingaree (Urolophus testaceus) 

ca ught from the b each at Trial Bay. 
[l'hoto.-Ll . i \tlusurat'e. 

In a sociation wit h t he U ea party, 
one saw commonly t he purplish-coloured 
Semaphore Crabs (H elcecius co'rdiformis) 
with long· eye-stalks. These buried tbem
sel ves in t he mud and ometimes made a 
clicking noise, and p ut food daintily into 
their m out hs with t heir hand-like nipper . 
vVhen danger t hreatened t hey would walk 
away on stately stilt-like legs, or el e 
extend t heir nipper to their wide t 
stretch, at t he same time almost falling 
backward in their agitation. 

\Vith t hese crabs occurred also a little 
Red-handed Crab (Sesa1·ma erythJ·odactyla), 
which holds its eyes erect and, like the 
Semaphore Crabs, uses left and right 
nippers a lternately for feeding. Tbi · 
crab is common on mud flats amongst 
t he mangToves, but la,rge emera,ld or 
" green bottle " specimens are also found 
under log · a,nd hidden among t dead tree 
trunks. 
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A ctuious sp ecies with 
a bl uish back margined 
wit h white fed with t he 
Beckoning, Semaphore, 
and Red-handed crab s 
along and in t he t iny 
gutter of salt wat er . 
Here, too, we met with 
the quaint eyed slug 
Onchidiurm in faiT num
bers. It cra.wls along 
the mud and slime, and, 
t hough related t o marine 
molluscs, appear · to 
be evolving int o an 
air-breathing terrestrial 
animal. 

Many kinds of :fishes 
were noticed in t he 
creeks, notably m ullet 
( 111 -ugil dob-ula grand is), 
Chanda P erch (P 'riopis 
'rarnsayi), whose spines 
get caugh t in t he 
fishermen 's n ets, and 

The wor king s of Sold ie r C r a bs (Mictyr is longicarpus) on sand ftats near 
man gr oves a t T r ial Bay. 

[Photo.- .-! . 1\fusgrate. 

sand eels (Oph'isur~ts) . 

THE LOWER .M.ACLE.A Y RIVER . 

One da.y we h ad a most interesting 
t rip in a ramshackle rowing boat with 
a sackclot h sail, travelling from Ra.inbow 
R each t o t he Old Entrance of the Maclea,y 
River and back. On some of t h e sand flats 
near Shark I sland, Soldier Ora bs (111 icty'ris 
longica'rpus) were so common and in such 
dense armies that the noise t hey made 
when walking away from us was a veritable 
roaring. At t he mout h of B all's Creek 
a large flock of pelican s d elighted us 
with various man oouvres and finally flew 
away, a dazzling spectacle of whit e wings 
against a blue sky. 

Mangrove trees are here being cut down 
to make sticks for oyster cu lt ure. A 
thousand sticks, worth about seventeen 
shillings and sixpence, can b e cu t in one 
day. This work, of comse, is also helping 
to deplete t he trees of t his d istrict, and 
it seems a pity t hat apparent ly no effor t 
is being made t o conserve t he wonderful 
natural resomces available in t he land 
and wa ter t imber . The old saying t hat an 
Australian cannot endme t he sight of a 
standing tree seems, unfort unately, still 
true. 

INSECTS AND SPIDERS. 

Insects and spiders proved to b e in 
abundance, and among the banksia 
(B anksia integrifolia,) near the small lagoon 
at the back of t he main surfing bea.ch 
we found shelter from the nor'easter ly 
breeze in a spot which yielded some 
interesting cicadas. One species (P saltoda 
han·isii ) was extremely common, though 
ha.rd ·t o catch, and it was remark
able for t he curious whirring note 
of t he male, like that of some clock
work mechanism being wound up and 
t hen released . A male was observed in 
full concert pit ch clinging t o t he trunk 
of a banksia . It would draw up the 
t erminal segments bf t he abdomen for 
the space of a second, and would then 
exh ale, a,s i t were, for several seconds, the 
noise b ein g deafening the while ; the 
winding up and releasing notes are different 
to the ear. The silvery pa,t ches on t he 
sides of t he black. abdomen render t his 
insect conspicuous. The species was 
described in 1814 by Leach in his Z oological 
Miscellany under the name of T ettigonia 
H arrissi ; he states, '' it is very common 
in New Holland. It was first sent home 
by t he late G. P. H arris, E sq., who informed 
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T he Beckon ing Crab (Uca m arionis) w h ose 
la r ge red or yeJiow nipper m a kes it a 

conspicuous object of the m ud. fiats. 
[Phot.o.- Jli!. lrard. 

me that it wa,s named by the colonists 
(from t he noise it made whilst on the wing 
[sic]) the Razor-grinder." vVith hi · 
description be gives a very poor figure 
of the insect. Two cross-veins near 
the. tips of the wings in the specimens 
ecurecl by us at Trial Bay, were free from 

smoky ma,rkings, but some specimens from 
the Sydney district in the Museum 
collection have the wings clear or infuscate. 
On the trees on the tops of the sa,nd-dunes, 
we captured a species larger than Psaltoda 

harrisii and the cross-veins near the wing 
tips were infuscated. In general appearance 
it much resembled 1ihc smaller and noisier 
species occurring so commonly near the 
lagoon. 

Among the trees near tbe public reserve 
at South West Rocks we found two large 
interesting Shield Bugs of the family 
Pentatomidre. These plant bugs al.·o 
rejoice in the vernam:tlar name of Stink 
Bugs, a term which the South We.·t 
Rocks specimens did not belie. One of 
the species, the Bronzy Orange Bug 
(Rh mcoco'ris sulciventris) occurred on a 
citrus tree, and is well-known as an 
orange orchard pest. It meastues about 
an inch in length and is dark brown in 
colom>. It occurs in northern New South 
V\Tales aucl southern Queensland and is 
common in collections. 

Another species, Ly'ra?norphc~J 1·osec~.,, which 
we found commonly on a beach plant 
(Synottm glandttlosum), up to the time 
of our visit had been rare in the J\'Iuseum 
collection. Here we came across them 
in all stages, from the eggs on the leaves 
to the curious :flat yellowish nymphs, 
each with the tip of the abdomen ending 
in a curious pair of pine· giving it a forked 

A Shield B_u g, (Lyr a m or pha r osea). (I.cft): A female s h owi n g th e 
two yellowts h. spots on the hem elytr a; the m a les a r e with out this 
character. (.R1ght) : A ny mph s howing s tink-gla nd openings in centre 

of back. 
IJoycc K. Allan, del. 
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a.ppearance. 'Che adult bug m easures 
about an inch in length, and is yellowish
green in life, but fades to a brownh;h
yellow after death. The species is ea, ily 
distinguished by the pre.·cnce of a pair 
of pointed curved chitinou · appendage , 
which render it conspicuous among ot,ber 
plant bugs. 'I'he horny part or corium 
of each of the fore-wing~ (or hemelytra) 
terminate· in H yellow spot. Ventrally 
the body is keel-shaped, and gives oiT 
anteriorly a curved ,pine between t he 
bases of t he two hinder pairs of legs. 

Near t he g·olf link::J, in a ·wampy 
situation, occuned a number of busll es 

A r bor e a l t e rmites' n est n ear b each at 
South West Roc ks. 

[ Photo . .1 . .lftl.•aro~·e . 

of L eptospe·rmum junipe1·inum in full bloom, 
the creamy-white flowers attracting 
number: of in ects such as Thynnid wasps, 
large metallic or drab Dexiid flies, 
and beet le~ of many kinds. H ere we 
captured a number of t he large and 
handsome yellow and blue-barrecl J ewel 
Beetle (Stigmodera spenoii), described in 
1841 by Count Castelnau and Gory, and 
which was unrepresented in the Mu eum 
collection. The in ect were ea y to capture, 
and \ve ofLen noted them battling against 
the nor'caster until they came over the 
bush of Llwir choice, when they would 
. uddenly a light and we were then able 
to secure them. 

Colleding at this . pot, t hough profit able 
in one sense, was extremely unprofitable 
in another , as we were driven nearly 
demented by myriads of Aies and hundred· 
of mo ·quitoes, which eo. t u much in 
los. of b lood and patience. 

Near the beach we ra rne acro ·. everal 
arborea I termite nest. on old trunks 
among <t riot of vine: and beach phtnts. 
Here, too, the spider toi stretched t heir 
tough orb web everywhere among the 
ban k ia ·, and ·ome we capttuecl proved 
to be the common Eastern Au tralian 
:-:;pecie. , EzJeira procl'ltctus. 

Sout h \.Ye t Rocks, with its pandanus
crowne<l 1-;<lnd-chmes, hard ·andy bcache:, 
and mangrove swa mp:, reminded u · of 
.·unny days . pent in Queen land; the 
ruined gaol :et on the headland of Lagger'. 
Point revived memoric: of the 'l"asman 
P eninsula, and its historical a. socia,tions, 
while in other part: we could readily 
recall Lord Ilowe I ·la nd, that elyRinm of 
nattuali ·t:. So having been all'orded 
every facility by resident~ during our 
pleasurable tay, we rame to the 
unanimous decision t he:'tt nature ha.- indeed 
harmoniously blended t he choicest of ber 
lights and shades at 'rrial Bay. 
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Sea Slugs 
By J OYCE K . .. ALLAN . 

KNO\YN generally as ea slugs, the 
nudibranchs or naked molluscs 
strongly belie in appearance any 

. uggestion of the drab or sombre colouring 
which the far from complimentary name 
"slug" may irnply . On t he contrary, 
it is chiefly the vividness of their brilliant 
and variable colouring, coupled usually 
wit h a q uaintne.ss and attra,ctiveness of 
·hape, th~1t o delights the collector who 

is fortunate enough to flnd them, and 
who i · well repaid for any difficulty he 
may have experienced in obtaining them. 

It 1: ·urpr1 mg that creatures so 
interesting both in appearance and habits 
·hould be o seldom collected or so little 
known, but laek of literatm'e dealing 
with t hem, e ·pecially tho e found in 
Australa ian water , make the classification 
and identific·ation of any but t he commonest 
and be. t known extremely difficult . 

\Vithont ma terial Lo work upon, t he 
literat ure dea ling with such a subject 
must natura lly be scanty, and until recent 
yea,r~ t.he collections made of nudibranchs 
have been very small, even in museums, 
which rca.<·Ls on scientific research, as 
much of t he work done is based on museum 
eollcetions. This lack of literature, the 
fact that sea slug · have no she1l to collect 
(which i. incidentally the reason why they 
are called naked mollu ·c ), and that 
prc. eiTation, neees ·ary for such ·oft-bodied 
and pcri ·hable animals, soon reduces the 
once Yi vidly <'o loured and ornamental 
ereatlue to an a lmo. t shapeles and 
c·olourless rna::, and huthermore, their 
ability to hide t hem:eh·e. away from the 
searc·hing glanc·e · of C'Ollectors, are t he 
main reason why the group has been so 
:adly neglcc·tcd. 

.\ . there mu t be a great wealth of 
nudibran('hs st ill undiseovered in the 
sea., especially in Australasian waters, 
there i.· a lwa.y:-; 1 h e chance, probably 
greater than in the ca:e of any other 
marine group, of a new-found trea ure 
being a nne, or better . t.ill a new species. 

CLASSIFICATI ON. 

Strano·e as it. may seem t o some people, 
the nudibranchs are a clivi ion of the 
Gasteropoda, one of t he main division~ of 
the mollusca in which t he shell consists 
of a sino·le piece or is " univalve." The 
class Gasteropoda consists of two 
subclasses in one of which the sexes 
are nearly always separate and in which 
t here is one pair of tentacles, the other 
havinO' t he sexes united in one individual 
(herm~phrodites) and having usually two 
pairs of tentacles. 

The latter ubclass 
is divided into two 
orders: Opisthobran
chiata, having aquatic 
re piration, and Pul
monata or air-breath
ing, such as t he garden 
snails and sl ngs. The 
formerisagain divicled 
into two sections, the 
'r cctibrancbiata or sea 
hares, and the Nudi
branchiata or sea 
slugs. The latter , 
with which we are 
dealing, are t herefore 
Opisthobranch , but, 
unlike t he ea hare·, 
have not a shell, 
exeept in t he larval 
stage, where it is 
pre. ent, accompanied 
by an oper<'ulum. 

HABI'l'S. 

1' he :ea slugs are 
·oft, marine, hen na
phroditc animals, 
ranging from less 
tban an inc·h to over 
six inches in length . 
rrhey are fo und in a.ll 
:eas, in a.ll climaLe!:>, 
wherever t. he coast
line is firm anrl rocky, 

Whe n disturbed or a larmed, 
t his Aeolid (Fiabellina or n
ata Angas) throws off th~ 
numerous gll ls arrange 
a long t h e sides of the body. 
.It is the species m ost 
fret~uently found round 

Sydney. 
[Joyce K. Allnn. tiel. 
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and hide away in rock crevices, under 
stones or on algro and seaweeds in Tock 
pools. Like other molluscs t hey are more 
abundant and more vividly coloured in 
the warmer eas. 

Plentiful in depths where seaweeds 
and corallines are t hick, they are fotmd 
at low tide under stones or are even 
left ~gh ?n rocks or mud flats by t he 
receding t1de, where t hey Temain almost 
motionless, await ing t he incoming tide 
to cover t hem again. 

A few a.re dredged in deep water , 
usua,~y c.01!lm~ up on a lgro, and some are 
pelagiC, livmg 1n t he open sea and era wling 
on stems a,nd fronds of fl oating seaweeds. 

Except in t he larval stage t he sea slugs 
have no shell to protect t heir soft bodies 
and, according to ome authorities fo;. 
thi rea on t hey find it necessary to' hide 
from their enemies in rock crevices or 
to take on a resemblance to the area 
on which they spend t heir lives, such 
a · rocks and coral . 

Feeding chiefly on sponges and zoophytes, 
and when no food is available on the 
weaker of t heir own kind, they appear 
periodically in fairly large numbers for 
about one to t hree months, usually in 
~he spring and ear ly summer, coming 
mto shallow water. T his is probably 
t he breeding season, as it is about 

bucral (mouth} mass 

"Gtlnclt 
of han.. 

auricle 
of hearl 

trunk leachng from 
branchiae to auricle 

~~-branchia~ or 
gills 

t he t ime when their eggs are often found, 
and after t he t rek to the shallow water 
t hey u ·ually disappear. It is generally 
considered that they then die, as research 
has shown t hat t heir life span is very short, 
lasting only about a year, and terminating 
soon after breeding. I have noticed on 
several occasions when I have had sea slugs 
in captivity in the Museum Aquarium, 
t hat after egg-laying t hey have disappeared, 
and have concluded t hat they died and 
their bodies decomposed, as no traces of 
t hem could be found. Their life in 
captivity is short at any t ime, the longest 
period I have been able t o keep one 
being three months. 

Crawling like a snail is their chief 
means of travelling, though some have 
an almo t swim-like movement, and all 
seem very pa,rtial to floating in an inverted 
position, especially in captivity. When 
in this position the animal is able to give 
out a mucus which forms a track along 
which it walk . They are most sensitive 
to any external influences and, if alarmed, 
are able to drop instantly from seaweeds 
to t he bottom of the rock pools. 

STRUCTURE. 

Their elongate symmetrical bodies bear 
on t he upper surface plumes and other 
appendages which assist t hem in 

Embryo in sontle odl 

Dia g r a m s s h o win g the e"te rna l a n d inte rna l str u ct u r e •o f a t y pical Do rld, Its egg-gi r d le and a n embry o. 
In _the In te r n a l s t r u cture the compact live r w ill be n oticed occu pying a l ar~e a r ea. T h e e mbryo assisted 

b y two c iliated lob es whirls fu r i ous ly _r oun d In It s cell b efore emergln~. 

[Joyce K. Allan, del. 
B 
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respiration, and are ornamented with 
a gre~t variety and range of gorgeous 
colounngs, bright reel, blue, green, orange, 
purple, a,nd brown, which are very striking 
once the animal is removed from its 
natural home and exposed to the light . 
The upper or dor~a l surfare is attached 
to a foot and extend round it forming a 
mantle, which ometimes reaches well 
beyond the anterior and posterior ends of 
t he foot. It may be rovered with minute 
pustules or ridges, large blister-like 
t ubercles or is smooth. At the anterior 
end are two cavities each containing a 
retractile rbinophore and varying in shape, 
size, and colour. 

The rhinopbores are t he chief organs 
of en e, testing the quality of t he water, 
sensing the presence of each other and 
waving furiously at the sign of approaching 
danger. The gills or branchire, t he chief 
means of respiration in nudibrancbs, are 
also found on this dorsal surface, and 
a lso vary in colour, size, and number. 

Sometimes they a,re situ a tecl like plumes 
in a ring at the posterior end of t he cen tra 1 
1ine, or are arranged in rows as tuft or 
papillre along t he sides of the upper surface. 

1' hey are very sensitive and the animal 
soon become aware of any foreign element 
near, and show their alarm by waving 
or retracting their gills. The species 
having them as papillre a long their sides 
are able to cast them off when danger 
approaches, but fort unately they are 
capable of soon repairing this loss and 
do not appear to suffer any inconvenience 
while others are growing. 

When arranged as a ciJ.·cular plume 
the gills are protected sometimes by a 
cavity into which they can be part ly or 
completely withdrawn t hrough muscular 
movement in the dorsal and lateral surface, 
and can emerge again assisted by a flow 
of blood in t he blood glands. 

The foot extend a long t he body, and 
is u. eel for crawling. It i · either broad 
or narrow t he animal. with the narrow 
foot beino· 'more active t han those with the 
broad fo~t t he latter being heavy and 
sluggish as~ rule, rarely moving from their 
·et tied home or exerting t hemselves except 
to find food. At t he anterior end of t he 
foot i the bead with a mouth and two 
oral tentacles, which vary in ize and 

·hape and are orga ns of .·en:e. 'fhf' 
mouth vHrie · in Hizc fro m large to a minute 
pore. 

Should a cui1 be mad e down 1.he <·ent,·e 
of Lbe dorsal ~k i n or a ~->ea slug an d the 
sldn folded back, i~hc internal struc1 ure 
of the animal C'an be seen packed wit hin 
in a more or le ..... y mmetrical line, and 
con ·isting of nervou. ·y ·tern, .·t omach, 
inte tines, heart. kidney·, liver, and 
r eproductive . ys tem. 

Behind the rhinopbore: are . ituated 
t he eyes, which are :mall, covered with 
t he dorsal skin, c-tnd only useful for 
distingui~bing light a nd dark. 

The b lu e and white sea- lizar d (Giaucus sp.) Is found 
ftoatin!1 on the s urface of the open sea with Its 
branched arms of varyln~ l en g th extended in the 

manne r llfus trated. 
[J oycc K. Allan, tltl. 

Though most attractive and brilliantly 
roloured, the nudibranch do not appear 
t.o have any uses except as food for 
other animals. Wit hout much intelligence 
and t heiJ.· eyes incapa ble of watching for 
dange1~ , they depend largely on their 
colourmg for protection , their surface 
often resembling the pitting of 1be coral 
on which tbf\y live · by hiding under or 
bet wecn rock they are able to nMintain 
a partly peaceful exi tence. onu.> 
di1:>tasteful t o fis h have ~warnino· coloms 

1:"1 
an~ other~ have the power to ejN•1, from 
1,helr pap11lm a,n unplol:'tsa,nt nnH·ns or 
t,hrow off t heir a pprndages. \Vhen hnndled 
eert ain species whi<'h ha \'e a wid(•ly 
extended mantle nre able to dis('ard 
it in a comple1 e ring, only t lH' <'<'Il l ral 
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dorsal portion of the body remaining living 
for ome t ime without tbi · cast off piece. 
These interesting . ·pecie also grow in 
shape 1 o resemble t he irrcg·ula.r-sbaped 
creviC'es in which they spend their lives 
tightly wedged. 

Though so onen resembling the area 
on which they live, tmliko the octopus 
which iR able t o change i ts colotu at will, 
from t hat of the lightest sand shade to the 
dark gr~en of the ea weeds, the nudibranehs 
have not t his power of elf-camouflage, 
and the colouTing in them is largely due 
to the food they eat, which accounts for 
the brilJjancy of the tropi<'al ea lug 
compared with that of t hose from colder 
water . The latt er are u ually much 
paJer with the contrasting colour in 
·cattered ·pots, whcrea those from t he 
warmer seas have their body colour as a 
rule richer, with other colours forming 
large pigmented areas. 

The commones t mem ber or t h e g enus C b romodoris 
found round Sydney, this sky-blue species (C. b ennetti 
angas) i s easily recogn ized by the o r ange border on t he 
mantle an d blood r ed spots scatter ed over the surface. 

[Joyco K. Allan, del. 

Their eggs are la id in spiral coils or 
ribbons on suitable spots such as a lgre, 
and when in captivity on t he gla::s of the 
aquarium. Taking about one and a half 
hom's to Jay, the eggs are contained in a 
perfectly t ransparen t mucus envelope and 
are produced in enormous quantitie.·, 
though an do not reach maturity ; t hey 
hatch about fifteen to twenty days aHcr 
laying. 

The larvre develop very rapidly, and 
on extrusion from the egg-girdle, the 
embryos swim freely t hrough the water 
by means of two ciliated lobes, the body 
being covered with a small ·bell a.nd an 
operculum, through which they break 
very early in t heir existence, continuing 
to grow without a. shell. 

Unable to swim, the sea. ~:!l ugs :find it 
neces ary to make t heir first excursion 
to the ·urface of 1 he water with the aid 
of an outside agenc·y such as a pieec of 

+ 

sea,veed, but, once established there, 
they are able to move freely through the 
use of the muC'us given off by them, 
which forms communication between the 
surfa <'e of t he water and the seaweeds or 
other ·upports. 

Roughly they a1·e in two divisions, 
tho::;c iD which t he liver forms a compact 
mass, the Holohepatica, and those in 
which the liver is much branched or 
divided, the Cladohepatica. The animals 
of the latter group are extremely active 
and slender, with brightly coloured 
prote<·tive body append~tges of varying 
shape and size, and t heir liver extends 
up int o the numerous gills arranged along 
the sides of U10 dorsal surface of the 
body. 

The former group contains t he largest 
number of families and genera, and the 
animals are (with the exception of the 
members of t he genus Polycera which are 
extremely active) more or less sluggish 
animals of oval shape, rarely possessing 
body appendages. 

Among the Ilolohepatica the best known 
are those of the family Dorididre, which is 
incidentally the largcl:!t family of 
nudibranchs, t he species being u ually 
spoken of as Dorids. 'l'he Dorids are 
found all over the world, and a.re the most 
symmetrical in shape · and the largest 
in size of t he sea slugs ; they are 
moderately flat, soft-bodied, elliptica.l 
animals. 

The rhinophores and branchire are 
usually conspicuous, t bo latter being 
either retractile or non-retractile into 
a rounded cavity at the posterior end 
of the dorsal surface, the edges of which 
are often raised and divided into lobes 
which are able to converge and a.ITord 
protection when the branchire retract · 
the number of these lobes corre pond~ 
to the number of branchiro within the 
cavity . The ma,ntle, either wide or narrow 
form s a, ~loak ~'onnd the animal. '£hey 
are slu~glS~ ammals growing to quite a. 
large s1ze m ·ome tropical species and 
rarely 1~ove but spend their exi 'tence 
wedge<11n _betw<'cn rocks a.nd under stones. 
One. pa.I:tiCuhn. sp.ecies of the g-enus 
D o.ndopsts, a ·oft, n ch velvety blue-black 
ammal, a?out two to three inche: in 
length, w1th large blister-like pustules 
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covering the dorsal urface, is found at 
certain t ime of the year, usually early 
summer, in large number on t he mud flats 
at Gunnamatta Bay, Port Hacking, and 
at the head of the Parramat ta River, 
left t here by t he outgoing tide, where 
they burrow into the wet mud t o keep 
themselve. moist unt il the t ide returns. 

Tbo e found most abundant ly in New 
South \Va les are the members of t he 
genus Ckrorrwdoris, mall slender-bodied 
bright ly coloured animals, usually margined 
with a contrasting colom· and spotted 
with ~:~till another colour, with the t ail 
extended and showing when crawling 
and t he head exposed ; the margin 
of the ma ntle is u. ually wavy. They 
are founcl between tide marks in shallow 
water under stone. or in rock crevices. 
Proba bly t he C'Ommone t member of t he 
genu: found round ydney is a beautiful 
little sky-blue ·lug, with a deep orange 
bord<'r on the mantle and blood-red pots 
cattered over t he whole w·face; the 

rhinophorN; and branchire are pink and 
rose respe<'tively. F ound crawling over 
stone~ or alga-, a small red Dorid with 
tiny black : picule: ·cat tered over its 
stnf<H'<' , closely resembles in colour, if 
not. in strneture, the frui t from which 
it, derives its C'ommon name of Strawberry 
Dorid. 

A large t,ropical group which agrees 
in many respec·ts with the Dorids is 
Hr.tabranchw:, but these have their large, 
ex tr<' mely <·onspicuou bra nchire each 
ret ra<·l ile into a ,'eparate cavity, t he 
whole arra nged in a fair ly wide cii·cle 
on t lw po~t erior dor~al m·face and each 
ea pa blr of withdrawing nearly to t he 
1<''' <'1 of t h<' back of the pocket. The 
animaL'. quite t he mo ' t di t ingui hed 
looking and larg-est of all the ea lug , 
are usuall y ric- h red in colom·, with a 
very wiclc · m ant le with undulated edge 
and are frequently found wimming at 
some clistanec rrom the bore, t heir 
witlclv <'x tendecl mantle aiding t hem in 
Lhi · · ~vimming or ra th E'r napping movement. 

During the las t, few year. a par t icuJarly 
ac·t ivt> little sea slug has made its 
appcaran c·~ in 'ydn<'y H arbour, and its 
gymnc\ ·tir movements, as i t ac tively 
<·i·awlH round t h<' a lg:;e on which it live:, 
u~ ing- it s ta il -tip a an a xi to wing 

itself round, ha· delighted t hose who 
have accidentally come upon it . Usually 
brought up on wharf piles or on algm 
in dredges and nets, i t has a slender 
tran ·lucent body t a pering t o a long 
thin ta il, wi th a frontal veil armed with 
six bright yellow appendages, which 
probably serve as a protector for the 
branchire. A larger yellow appendage 
is situated on each side of the rich velvety 
black ever -wa ving branchire, and a broad 
black band extends down each side of the 
body and along the central dorsal line 

Quite the m ost con spic u ou s sea s lug to make Its 
appearance in Sydney Ha rbour during the last few 
year s is this species of t h e genus Polycera. It is 
extremely active a nd, though small, its body 
appenda~es a nd str ikin g colour make it very 

noticeable both In a nd o u t of the water. 
[J or cc K . Allan. del . 

from the head t o behind the brancbi~. 
The r hinophores are black tipped with 
w bite and, like the branch ire, are most 
conspicuous against the faint colour of 
the ·body . The heart , situated just in 
front of the bran chire, can be ea ily 
seen b~a ting under t he skin in t he live 
a nima l. An active animal, it seems to 
like the ·unlight , and by bringing the 
edge · of it s extremely narrow foot together 
it i. able easily to clasp the stems of the 
a lgre on which i t brow es. 

Another very at t ractive little cr eature 
which alway · arou es great interest is t he 
blue and white sea lizard, sometilne found 
washed up on beaches, named after 
Glaucus , a .. ea god. They are ea
wanderers of which little is known, but 
are easily recognized by t heir brilliant 
blue and white colouring and the branched 
arms of varying size on eit her ·ide of 
t heir long- n arrow body ; t hese t hey are 
able to disra.rd on the approach of danger, 
ann for 1 his reason are most difficult to 
pre. crve. Common in t he Atlantic Ocea n, 
tb~y .·pend their life in t he open sea upon 
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floating ·ee:nv-eects, feeding on any small 
jellyfish t hey meet. 'l'he particularly bright 
blue colouTing, practically the same as 
that of t he ea in which they spend their 
life, protects their slender but at the 
same time ronspicuously shaped gills from 
being nibbled ~tway. 

The Oladohepatica, or those having 
their liver divided and extending up into 
the gills, which are arranged along each 
side of the body, are extremely active 
animals, showing great variety of form 
and colouring, wit h brightly colo1ued 
dorsal appendages. The larg·est group 
of these is t he 2Eolids, frail pellucid 
animals, probably more numerous than 

The h abit the slu~s of this genus 
(Oiscodoris) have o f discardin~ their 
mantle in a rln~, makes the m 

difftcult to collect and preser ve. 
[Joycc K. Allan. del. 

they appear to be, owing t o t he difficulty 
experienced in obtaining and preserving 
them, as they invariably discard their 
branchiro when handled or when in 
captivity or preservation. Very little is 

• 

therefore known of t hese small elongate 
narrow animals with their body extending 
to a thin tail ~nd t he brilliant ly coloured 
brancbiro arr~nged either as dorsal papillre 
or t ufts along each side of the body; 
t hese t.hey erect when alarmed, move 
convulsively and t hrow o~ when ~anger 
t hreatens. This does not hmder or distress 
them and they are able t o carry on quite 
well till others grow and replace th~m. 
Added to this habit they are able to g1ve 
off a distasteful mucus from t hem which 
is very offensive to fish. The 2Eolids 
are found in faiTly deep water among 
seaweeds, where they are fond of 
remaining in an inverted position and 
are extremely hard to see. They feed 
chiefly on zoophytes, but, when deprived 
of these, they eat the weaker of their own 
kind. 

As the beautiful cololu'ing of the 
sea slugs is so quickly lost in preservation, 
and t he rhinophores and branchire may 
retract, it is always wise to make, if 
po ible when any a,re found, a colour 
sketch, or, if t hat is not possible, colour 
note. of the live animal. These take only 
a few minutes to make, and are of the 
utmost value scientifically, as colourless 
specimens are practically invaluable for 
identification. So far no really successful 
method of preserving them with the 
rhinophores a nd branchire fully extended 
and t he colour retained has been 
discovered· many methods have been 
t ried, but I have found that if they are 
kepL in capLi vity till they are weak and 
li t le . and almo t incapable of moving 
their tentacle , and then dropped into a 
weak solut ion of formalin or spirit, t hey 
do not have the energy to withdraw 
t heir appendages or ctul up ·o completely, 
and are preserved in more or less t he 
same state a t hey were in before being 
dropped into Lhe preservative. 
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The External Structure of Birds 
By K. A. HINDWOOD, R.A.O.U. 

BIRDS differ from all other forms of 
life by the exclusive possession of 
feathers, which are, rn reality, 

modifications of the epidermal cells of 
the skin. The oldest feathered creature 

yet discovered is Archmopteryx; this 
strange beast was about the size of a 
crow and may be right ly called a lizard-like 
bird, for it possessed both reptilian and 
avian features. The enormous space of 

Archreopteryx, the Jurassic lizard- like bird. 
rAs resto red by R. Jr. S hufeldt. 

0 
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time since they ceased to live is evident 
from the fact that the two known fossils 
were secured from the Lithographic Slate 
of Solenhofen in Bavaria, which dates 
from the J urassic system of the Secondary 
or lVIesozoic era, that is about two hundred 
million years ago. 

Feathers differ greatly in size and 
appearance according to their function. 
The most satisfactory way of gaining a 
knowledge of the formation of such a 
singular structure is to examine the wing 
feather of some common bird. It will be 
seen to consist of a strong central axis, 
sometimes called the main stem, the 
base of which i. the barrel or quill; this 
is hollow and transparent, and a small 
apertw·e will be noticed at the end where 
it was implanted in the skin of the bird. 
The part above the quill is opaque, being 
fi lled with a pithy substance; this is the 
haft which has a longitudinal groove 

along its inner side, or that part toward. 
the bird's body. 

Attached to the shaft on either side 
are the webs, together constituting the 
vane. Each web consists of elongated, 
closely arranged laminre called barbs, 
the number of which depends chiefly 
upon t he length of the feather. Growing 
from the barbs in two opposite directions 
a.re the barbules. These are ver y numerous. 
Newton (Dictionm·y of Bi,rcls) estimated 
that each barb of the primary feather 
of a certain species of crane bore about 
·ix hundred pairs, and that the total 
for the whole featber was more than 
a million barbulcs. Even smaller out
growths are t he barbirels, appearing only 
on the barbules looking towards tbe tip 
of the feather. Such a marvellou ·ly 
complex structure is not yet fully described, 
for with but few exceptions, the barbicel · 
of the remiges or wing feathers are fw·nished 
with minute hooks or hamuli. The hamuli 
are of the utmost importance in regard to 
the powers of flight, for t hey are really 
the locking device binding the entire web, 
t hus forming an a lmost air-tight surface 
without which birds could not fly. 
Considerable moisture on the wing 
feathers of many birds causes them 
temporarily to lose the power of flight ; 
excepting, of course, sea-birds and the 
water-loving ducks which, to combat 

the effect of dampness, anoint their feathers 
with a secretion pressed from the oil 
glands. This habit has given rise to the 
saying, a truthful one in this instance, 
that water " will run off a duck's back." 

Generally a second feather is present 
growing from the main shaft ; this is 
known as an aftershaft, and usually 
it is smaller than the main shaft, though 
in the emu it happens to be as long. 

\ 
\ 

(A) A barb. 
(B) A pair of barbules sbowin~ the barblcels and 

their hooks on the one nearer to the tip of the 
feather. 

(C) Two barbs s howing loterloc.kings. 
A nncl C ma{luifterl x 90 diameters. 

B magnified x 250 diameters. 
[After Headley. 

The type of feather described is 
characteristic of the conto-ur feathers, 
t hat is, those feathers which are outwardly 
visible on birds, though even contour 
feath ers are capable of considerable 
variation, as can be noticed in the beautiful 
tail feathers of the male lyre-bird, the 
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plumes of the egret or t he ornamental 
feathers of birds of paradise ; in certain 
species of these gorgeous birds some of 
t he contour feathers consist of a shaft 
alone, the webs being ent irely absent. 

Briefly, the other kinds of feathers are 
" downs," fluffy feathers mostly concealed 
by t he contour feathers ; degenera te 
" hairlike feathers " which invariably grow 
at t he base of t he contour feathers ; 
and, finally, the neossoptiles, t he :first 
plumage of nestling birds, which may 
bear a resemblance to t he down feathers 
of adult birds. 

.• 

/ 

world 's birds. I t is possible to tell 
fairly accura tely t he mode of life of any 
bird from a specimen. Thus most wading 
birds have long necks and correspondingly 
long legs ; aquatic birds, webbed or 
partially webbed feet ; seed eat ers, short, 
stout and strong bills, whilst t hose of 
birds of prey are strongly hooked. The 
feet and claws of scratching birds are 
well developed a nd powerful. Whereas 
we may classify their habits, in a general 
manner , according to certain external 
characters, t he possession of similar 
peculiarities by differen t birds does not 

Diag ram of a bird Illus tra ting th e term inology of t h e pluma~e and limbs. 
[Ne1•ille W . Cayley, del. 

Having broadly considered the formation 
or feathers, we pass now t o ot her external 
parts of a bird '. body. Whatever may 
be it ·ize or shape, a normal bird pos es es 
a beak, in which t he no' trils are situated, 
two eye , two ears, which are usually 
covered with feathers and not noticeable 
outwardly, two wings, a pair of legs, 
and a short solid tail. So great are t he 
vari~ttions of t hese member s, due to 
specialized habits and the moulding forces 
of natm·e, that an a lmo ·t endless fi eld 
for re earch is opened by t he t udy of t he 

always denote a genet ic affinity. Often 
. uch resemblances are acciden tal, having 
developed independen tly . 

P erhaps of a ll external structm·es t he 
bill or beak is t he most variable in shape 
amongst t he t housands of specie of 
birds inhabit ing· t he world. This extremely 
important appendage consists of an upper 
and a lower mandible ; both are covered 
in almost every instance with a har:ct 
horny sheath, though in ducks t he btll 
is somewhat leathery in texture. 'l' bat 
of t he woodcock , a bird in ha biting the 
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Northern Hemisphere, is long and slender 
and is used to probe the mud or soft 
earth for food ; the t ip of the upper 
mandible is provided with nerves, giving 
it a delicate sense of touch ; moreover, 
it is capable of slight movement 
independently of the rest of the bill, so 
that when buried in mud the end of t he 
bill feels and grasps worms and insects. 

Generally the upper mandible is curved 
more or less downwards, and in many 
instances both are, as in the curlew. 
Avocets have beaks with a distinct 
upward curve. This is noticeable to a 
much lesser degree in the sit ellas or 
tree-runners. A singular bird inhabiting 
New Zealand, the wrybill, derives i ts 

Hula. Fem a le and m a le. 
[A ftcr Buller. 

name from t he unique shape of its beak, 
which is un1ike that of any ot her species, 
being bent in t he middle and diverted to 
the right side. When feeding, the wrybill 
is said to move from left t o right, and 
by the shape of its bill it more easily 
secures i ts food, chiefly arthropods t hat 
lurk under stones. New Zealand is a 
place of rare and interesting birds. One 
of the most outstanding species is t he 
huia, in which the difference in the bills 
of the male and female is so marked that, 
when Gould described them in 1836, t he 
sexes were considered distinct species. 
According to the personal observation 
of Sir W. Buller, its favourite food is 
the grub of a timber-boring beetle, and 
the male bird with his short stout bill 
attacks the more decayed portions of 
the wood and chisels out hi · prey, while 

the female with her long slender beak 
probes the holes in t he sounder part, the 
hardness of which resists his weapon; 
or when he, having removed the decayed 
por t ion, is unable to reach the grub, 
t he female comes to his aid and 
accomplishes what he has failed to do. 

The beak of a bird serves the same 
purpose as the bands of man. With it 
birds are enabled, not only to take their 
food, but to tear, crush, or cut their prey. 
Also it is, in the majority of cases, the 
organ mainly used in the construction of 
t he nest. One marvels at t he great skill 
shown by many small birds in building 
closely woven and intricate homes, 
especially those of t he tailor birds, which 
cover the outside of t heir nests with a 
few broad leaves, the edges being sewn 
together by threads made by these master 
builders. 

The nose consists always of a pair 
of nostrils, mostly appearing on each 
side of t he upper mandible, though in the 
petrels t hey may open above as one 
t ube ; t hose of the pelican do not open 
externally. The position of the nostrils 
varies considerably; often they are 
covered by an extension of the frontal 
feathers of the head or by feathers 
growing on the cere. Undoubtedly t he 
most unusual position appears on the 
Kiwis of New Zealand, their nostrils 
opening near the extremity of a long bill. 

The eyes are placed on either side of 
t he head ; the owls, mopokes, and night
jars form an exception, inasmuch as in 
t hese species both eyes look forwards. 
Birds of nocturnal habits have larger 
eyes than those that feed during the 
day. The upper and lower eyelids are 
folds of t he skin ; a t hird eyelid, known as 
the nictitating membrane, is present within 
the other eyelids, where it moves across 
the eyeball, appearing as a whitish film. 
It is especially noticeable in the cuckoos 
and hawks, in fact if almost any bird is 
watched closely this third eyelid will be 
not iced rapidly covering and uncovering 
t he eye. 

There are but few birds incapable 
of flight, even species which are now 
flight less were once able to fly and still 
possess wings, though in some instances 
these are scarcely noticeable. The loss 
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of such a wonderful and efficien t attribute 
is more noticeable amongst birds inhabiting 
old and isolated continents or small 
islands, and i due mainly to two things : 
t he absence of dangerous terrestrial 
enemie , and a plentiful supply of ground 
food. The introduction of a disturbing 
element often means the extinction of these 
degenerate form . 

rrhe wing of a bird corresponds to t he 
foreleg of a lizard or the human arm. 
However , in birds the " hand " or pinion 
has been con iclerably modified, and only 
two fingers and the thumb are now present. 
The :finger·, togct,her with what answers 
to the midd le part of our hand, are 
enclo ed in a continuous pad. Some 
pecies still have minute claws on one 

or both of the e digits, indicating a 
lizard-like ancestry. The pollex or thumb 
is a separate part of the pinion; when 
fully developed, it sometimes bears a 
horny claw a in the Sptu-winged plover. 
From the ba ·e of the pollex grow small 
feather· which compri. e the ala spuria 
or ' · ba 'tard wing, " forming one of the 
three division · of the wing feathers. 
The effective feather. of fligh t , the 
primaries and secondaries (remiges), may 
vary from about sixteen to more than 
fifty in number in the various species : 
they form the second group. The 
primaries are always implanted in the 
pinion or hand, and the secondaries spring 
from the arm. 'l' be feathers that cover , 
outwardly, the basal portions of the 
remiges are separated as a third association, 
and are known a wing coverts or tectrices. 

The wing: of penguins are quite different 
fron1 those of .other bird being covered 
with cale-like feather and having the 
appearance of flippers. It may be said 
of penguin · that they actually fly under 
t he water. 

The fact that the leg of a bird is 
analogou · to the lower limb of man is 
not at first apparen t ; only by studying 
the internal ·trucLure of this appendage 
can the similarity be understood. However, 
the leg is divided into thl·ee distinct parts : 
(1) that corresponding to OUl' thigh, 
(2) the leg, and (.3) the foot, which includes 
the : traight and at times long upper part 
<'alled 1 he tarsu.·. 'l'he thigh i s relatively 
·bort alway · coYered bv the feather of . ' 

the body and often enclosed within the 
skin of t he general envelope of the trunk, 
so t hat, t he knee is never externally 
apparent. vVhat a t fi r. t appears . to be 
t he knee-joint is r eally t he ankle-Joint. 

The true leg, or crus, i. thick at the knee 
tapering towards the ankle ; . it i 
invariably covered partly or entu·ely by 
a continuation of t he body plumage. 
The di vi ·ion below this, the tarsu , 
or more correctly t he ta1·so-metatats'us, 
which is generally t hought to be the 
t rue leg, is actually part of the foot 
formed by t,he fusion of t he bones between 
the ankle and the toes. Though mostly 
naked, i t is in cer tain birds entii·ely 
covered by small feathers as in the 
barn owl a nd some eagles, or it may 
be partly invested by feathers. \\ben 
the tarsus is devoid of feather , a 
condition exi t ing amongst the great 
majority of birds, it i usually covered 
by horny scale-like segment that 'Tary 
jn shape with the different species. If 
very mall they are aid to be reticula te, 
when square in forn1 scutellate ;, . hou~d 
t he covering be contiguous then 1t 1~ s~1d 
to be booted. There is much vanatwn 
in the length of the whole limb, ~be 
extremes being observable in the swifts 
and frigate birds on the one band, a,nd 
the cranes and stilts on the other. 

a 

The horny scale-like coverin~ of the tars us. 
a. Reticula te form. 
/,. Scute llate form. 
r. Booted form. 
tr.~. Tarsus. f Aftl'r Couse. 
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Wit,h the exception of the penguin, 
all birds walk on their toes. This has 
caused the belief that these digits them
selves constitute the foot. We must 
include the tarsus, itself often greatly 
elongated and seemingly a different part, 
as portion of the foot of a bird. The 
number of t oes varies from four, which 
a,re present in most. birds, to two, a. 
number occurring only in the ostrich. 

The bind toe or hallux answers to the 
great toe in ourselves. The second digit 
is named the index and corresponds to 
our second toe ; the third, the medius ; 
the fourth toe or annulus is comparable 
with that member of our foot. Our 
little toe is not represented in birds. 
Should a bird possess three toes only, 
it is generally the hallux which disappears, 
and when but two are present, as in the 
ostrich, ·the hallux and index are absent. 

Mostly birds have three t oes turned 
forwards, and one, the hallux, directed 
backwards. The parrots and cuckoos 
have the first and fouTth digits reversed, 
that is, t beil' foot is zygodactyle or 

At the December meeting, Dr. G. A . 
Waterhouse resigned from the office of 
President of the Board of Trustees, 
and Mr. F. S. Mance, Under-Secretary for 
Mines, was elected President for 1931. 

The following were elected to serve 
on Committees duTing the corning year : 

Scientific ancl Publication Oommittee.
Drs. T. Storie Dixson, G. A. 'VVaterbouse, 
B.E ., F.E.S., C. G. MacLeod, J\II.A., 
Mr. E . C. Andrews, B.A., F.G.S., and 
Professor W. J. Dakin, D.Sc., F.L.S., F.Z.S. 

House Committee.-Drs. T . Storie Dixson 
and G. A. vVaterhouse, B.E., F .E.S., 

yoked-toed. In the swifts all fom toes 
are tmned forwards, an adaptation 
enabling them to cling with ease to the 
vertical face of a cliff or the upright 
t runk of a tree, t heir usual resting-places. 

Every toe is provided with claws; 
these vary in length and strength and are 
especially strong in predaceous birds, 
which use them in grasping their prey. 

A bird's tail has a bony basis and is 
surrounded by flesh. It is shaped not 
unlike a heart, is quite small, and is that 
part which in the chicken is called the 
" parson's nose." In the fleshy tail are 
implanted the tail feathers or rectrices, 
which are at times wonderfully developed. 
The gorgeous and so-called " tail " of 
the peacock is composed mainly of the 
feathers of the back ; the tail feathers 
proper are not nearly so well developed 
and merely support the lovely display 
plumage. vVhilst the penguins may possess 
upwards of thirty rectrices, most birds 
have but ten or twelve. Of all birds 
our tiny emu-wren has the least number, 
just six very long filamentous tail feathers. 

Messrs. G. 1\1. Blair, H . B. Ma.thews and 
H. J\11. Hawkins. 

Finance an(l P~cblicity Commtittee.
J\'lessrs. Jas. 1\'lcKern, II. J\11. Hawkins and 
the Hon. Dr. F. E. Wall, J\1.L.C. 

* * * 
Mr. K. A. Rindwood was appointed 

Honorary Ornithologist at the December 
meeting of the Board. Mr. Hindwood is 
an enthusiastic student of Australian 
birds and several articles of his, 
accompanied by excellent photographs 
taken by himself, have appeared in 
THE AUSTRALIAN M SEUM: M AGAZINE. 
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Some Common Spiders of the Sydney District 
By ANTHONY MUSGRAVE. 

T rlantelope, o r Huntsman spider ( Isopeda villosa), a com m on s p ecies found under the bark of t r ees. 
IPhoto.-0. C. Clutto11. 

TilE announcement in t he press of a 
a death n·om spider- bite poisoning 
invariably result,~ in large numbers 

of spiders being forwarded to t be Museum, 
with anxious inquirie. as to the possibly 
venomous nature of the raptives forwarded. 
\\'bile many of the e on examination 
have proved to be p ecie of the genera 
Atrax (Funnel-web spider ·) and Latrodectus 
(Red-. pot spider ·), the majority forwarded 
are t hose of which we have no records 
of " bite , " and w bich we believe to be 
quite innocuou t o man. I t must be 
remembered t hat the only spiders in 
Australia of which we have authentic 
records of t heir po .. e. sing '' bite '' likely 
to rause a fa tal i ue to man , are tho. e 
in the genera enumerated above. In t he 
present article I propose to deal with some 
of the local pider: whiC'h are frequently 
sen ~ in to the Museum for identification. 
Before dealing with the spiders tbemselve~ 
a few words about t heir classification 
may assist in fu ture identification . 

The order Araneida, which include. 
all kinds of spiders, i.· . ubdivided into 

three suborders- t he first, the Liphistio
morphre, the members of which have the 
a bdomen segm ented ; t his group is not 
represented in Aust,ralia. The second 
suborder, the Mygalomorphre, includes 
n ine families, of which the trap-door 
spiders, the bird-catching spiders, and 
the funnel-web pider are repre ·ent ative . 
In these the abdomen is not segmented 
in t he adult, t he chelicerre are so articulated 
t hat the fangs move up and down, and 
t here are two pairs of lung books or 
breathing organs visible as reddish pa tcbes 
at the base of Lhe under side of the 
abdomen. In the t hird suborder, t,he 
Arachnomorpbre, which include all the 
true piders, t he chelicer re are so articulated 
t hat tbe fang·s move in and out pincer 
fashion and t he breathing organs vary. 

THE MYGALOl\IORPUIE -TRAP-DOOR SPIDER 
AND THF: fl't ALLIES. 

We will now deal with the first of these 
suborders to be considered, t he Myga lo
morphre. The family Ct enizid::e included 
in it embraces a niunber of i.ntere t ing 



JAN. 16, 1931. 'L'HE AUSTRALIAN MUSl'iUM MAGAZINE. 
~~----------------------

169 

Huntsman Spider (ls opcda lmma nis), a not un
common s pecies in t h e Sydney district, which is 
identified by t h e b lack line down t h e centre of t h e 

a bdome n . 
I'Photo.-0. 0. Otutton. 

speci(' · whic·h are rharacterized by the 
chelicerro being furnished with a rastellum ; 
the pinnerets ~ue c·omparat ively short 
and four (rarely .·ix) in number. One 
of the commonest and most interesting 
·piders of 1 his group is Eriodon occatori1tnt, 
a . comparatively large bulbous-headed 
ptcler which has the eye: widely separated. 

It is said to lw one of the fi r ·t knO\Yll of 
our Aust ra l inn spiders, having b een 
dcs<:rib<>d in l e O!S by \Valckenaer, from 
specimens brought back to France by 
Baud in's Ex pNlit ion. rrhe ships of t.hat 
expedition, i l1 e Oeographe and N at~w·aliste, 
were (;),jj Pot·t. J~·wkson in 1802, a nd it 
was herr t hH,t P eron the naturalist 
cloubtl(>.·s c·oll<'c·t ed the species. Tile 
female i s quit<• <'Oinmon in onr collec·tion 

but the male is rare, being represented by 
only one specimen. 

Another species of the same genus 
often ·ent to the 1\'Iuseum for identification 
is Eriodon 1'1tbrocapitat1tm, a small spider 
with the cephalothorax half red and black, 
and the abdomen blue. The female is 
exceeding-ly rare, but males are common. 

Perhaps t he commonest 1\'Iygalomorph 
or ' ' trap-door " spider to be met with 
about Sydney is A'rbanitis fuscipes, a 
fa,irly large spider which constructs a 
bm·row in the ground which it lines wit h 
web but to which it does not construct 
a lid. The male, measm·ing about 
three-quarters of an inch in length, has 
the palps wollen so that they somewhat 

Ext e rnal a n atomy of unde r-s urface of Mygalo m orpb 
s pide r of the jlcnus Arbanitis. T h e c nditcs of t h e 

pedlpalps arc often term e d maxillre. 

[Naucy B. Adalll ~<, del. 
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re _emble boxing glove., and has small 
. pme.· forming an apoplly.~is on t he inner 
Side of the tir:t pair of l eg ~ . The female 
mea:ul'f'.' about an inch in lenoth and 
i. thu. ·lighU;\T longer than th~ male. 
'T'he reddi. h-brown abdomen i banded 
with narrow, tra n ·veJ"e, light-yello~i.~h 
bar~ above in both :ex:e ·, though the ·e 

Erlodon occatorium , rc rna lc, a large bulbous
headed :\ ty~atomoq>h s pide r n o t uncommon in 

New South Wales. 
I J'hoto.-0. C. Glutton. 

Erlodon rubrocapltatum, male. is a very small 
scarle t-headed o;plde r a lso com monly m e t with in 

NC\\ South Wales. 
I Photo.-G. C. Clulton. 

bands a re frequently so indistinct a to be 
almo. t invisible. The specie· was fir t 
clesrribed in 1914 by t he late W . J. Rainbow 
from a female specin1en collected at 
\Yilloughby, North ydney. Thi ·pecies 
ha so m et imcs been taken indoors, one 
specimen being secured under a man' 
pillow. No case. of " bites " ba"e been 
recorded. 

In thr f~tmily Diphuidro we have . ome 
of t.he mosL interesting forms of Mygalo
morphre. These spiders have the chelicer~ 
without c1 r ast,elltun, t he tarsi have three 
claws, a,nd Lhc posterior spinnerets are 
very long. 'rhey are called "funnelweb 
tarantula· " in A merica, according to 
Comstock'.· The Spieler Book. In tbi. 
fami ly i: p lared t he genus At'rax of which 
Atrax rob,ustus i · t he local representative, 
it poil'ionou · qualit ie having already 
been disCUS::)ed in this 1\'[ AGA.ZI:::.'l"E.l ' 

A 1wautiful though somewhat mall 
: pecics of " trap-door " spider belonging 
to this fam ily i . .Anam,e c1ec01·a, which wa. 
Lir 1 de cribcd in 191 bv W . J . R ainbow 
and I )r. H. IL Pulleine from specimens 
:->ccurecl at lifton Garden , and ha . ince 
been captured aL Crem orne in moss. It i. 
a yellowish species, wit h t he " abdomen 
yellow wit h br0\\711 spots and median 
::11nd latera l markings, t h e latter broken 
and for ming a rctth er ill-defined pattern. '' 

THR ,'UHORDER AR ACHNOl\IORPH.tE
'l'l:tUE , 'PIDER . 

In thi. group are placed the remainincr 
fo~ty- ·ix of the fifty-five f amHie · of 
Sinclerl:-l . and , though not a ll the e familie· 
are repre:entecl in Au t r alia, a g-reat 
percentage of them do occur here. Tt 
would b e impo ·sible however in the brief 
· c_ope of an article uch a 'thi ·, to deal 
w1th a_ll the :piders of thi uborder 
found 1n th~ v icinity of Sydney. OnJ~~ 
tho e consJ_n~~lOu ~ forms which appear 
to t he untm t.lated t o be the " deadly 
~r~p-d?or , pide~· " of the daily papc1~' 
a1e hm o dealt w1t.h , for aJl sort of ·piders 
lab elled " trap-door spider " are ·ent 
to ~he Museum, from small shrivelled 
·pee1mons of orb-weavers to the larcre 
Huntsm en spiders. t-

1 .Mu'l~rtt vc · T . 
Y o l. Ill ~o: 4 O clltf.b AU

0
S'fRALJ ,\N ::'llUSElJM .MAO.\ZI~t:. 

• ' o er- cccmbcr, 1927, J>J). 13·1- 138. 
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FA~IILY LYCOSIDJR-WOLF SPIDERS. 

'rhe members of this family have habits 
omewhat similar to t,hose of the trap-door 

spiders in that t hey tunnel in the ground 
aml line the tube with silk. One or two 
forms even attach lid s t.o their bm-rows, 
a local species having t his characteri~tir. 
Thi leads to confusion, for readers of 
the daily papers read of the evil way of 
the '' trap-door " pider, and sm·mi ·e 
th~Lt the \\olf pider they have captured 
in their gardens is an .iltrax. ' Vhen it is 
pointed out that. the local poisonous 
"funnel-web" spider of t.he genus At·rax 
does not make a lid to its btuTow but 
atta,che in tead a fnnnel of ·ilk, and that 
the term " trap-door " :pider is applied 
loo cly to member of the suborder 
l\lygalomorphre, they appear increclulou . . 
Thi · i only natura l. rrbe trouble lie · 
in the loo ·ene s of tlw vernacular terms, 
or t he lack of popular names for t he 
anima ls. ~rhe term " taran1,ula " is a, 
ra e in point. Comstock, an American 
arachnologi t, writing on American spider · 
in hi. work The &pie/er Book, use· the 
term for l\Iygalomorph spiders. In 
Au tralia it is frequently applied to the 
Ilunt:men . pider , though el ewhere it 
i n ed as a term to denote all large 
piders. The famous Lycosa tarentula, 

whic·h derives its nam e from the town of 
Tl:uentum in Southern I taly, and is the 
" Tarentula" of legendary fame, doubtless 
ha. had much to rlo wHh the confu ion, 
while to make matters wor e there exi:ts 
a genus of tailless n ·hip-seorpions ca l1ed 
Tarent1tla. 

\\'olf . pider are identified largely by 
~he arrangement of the eight eyes. There 
IS a, front row consi: Ling of four small 
eyes behind which is a, posterior row of 
four larger eyes arranged in so strongly 
tecurved a manner as Lo form two rows. 
The pat tern on the thoracic part is very 
imilar throughout the genus Lycosa, 
~vhkh contains a large number of ·pecieH 
m Australia . The egg· bag i · globular and 
the fernale attaches it to her pinneret: 
and carries it about with her. vVhen the 
Kpiderlings emerge from t,he bag they climb 
on the back of their mother and are carried 
about by her. 'l'he \Volf spider (Lycosa. 
godeffroyi) is the common grey garden 
Spider of the Sydne~T dist ri<'t and probably 
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t he commonest ground-frequenting pider 
in Australia. It is a large spieler measuring 
about an inch in length, with a rather 
distinctive pattern on t he upper surface 
of the abdom en, a.s is shown in the 
accompanying figure. The underside of 
the abdomen is quite black, a character 
which readily ·eparates it from other local 
members of the genu.. This spider is 
frequently mistaken for At·rax Tob·ust1ts, 
a Rpecies which it in no ways resembles 
either in structure or habits. Atra..c does 
not. t unnel directly into the ground 
but constructs its retreat under logs, in 
stumps, by fence posts or in any natura.! 
crevice: to which it attaches its funnel 
of white web. Moreover, it differs from 
Lycosct godeffroyi in its larger size when 
mature and by it· ·hiny-black or redcli:h
black cephalothorax and rugo ·e black 
abdomen. 

FJ\1\HLY ARGIOPlDiE-'J'HE ORB-WEAVERS. 

'l1he family Argiopidffi contains a very 
large number of forms, the majority of 
which are orb-weaver ·, building large 
dr<:ular webs in which they lm·k to catch 
their insect prey. rro Sydney re idents 
the best-known example of this group 
i · the Garden . pider, Epeira procl'ltctus, 
a very variable species which occurs 
H bunclantly in gardens about Sydney. 
1 t s habit of consfruc·Ling its web about 
dusk in vera,ndahs and doorway. i. a lso 
well-kno,vn to rnany a late home-comer, 
who ha· ucldenly found hi head thrust 
into the spider 's parlour to the embarrass
ment of both parties. The :\Iuseum 
posses:e. the record of a " bite " from 
t hi: spider : the " viC'tim " was a servant 
in a well-known Clu b in the city, who 
Yva.s bitten by a, m a le spider in the neck, 
but the pain wa: g·one in a few hours 
n nd she suffered no scriou effects. 

A beautiful member of thi group is 
the t. ...rlndrew 's C'ross ·pider, Argiope 
aellterfa, a peC'ieH dc•sc·ribed by \Yalckenacr 
in 1 41 from Dor<'y, )few Guinea, but 
whid1 extend · down the coast of Au ·tralia 
to yclney . It <'Onst ruet.s in the rentre 
of its orbicular sna1·e a white silken cross 
tNmed a st~Lbil imenhun, or support for 
, t rcngtbening the web. Behind this t he 
:pider hangs hend downward with iLs 
arms placed in pain; :-1 long the arm of 
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T he S t Andrew 's Cross o r X-ray s pide r (Argiope 
aethere~). a common Syd!ley s pide r rang in g to 

New Gumea. 
[Joyce K. Allan, del. 

the rro. ·. Tbe spider i.' reddish-brown 
wit h yellow bands on the abdomen. 

One of the mo~t beautiful mem ber of 
t his family is the dainty . lit ~le spi~ler, 
Pawilopachys bispinosa . This little sp.uler 
measures only about a q uar~er of an 1~1 ch 
in leno'Lh and its two yellomsh abdommal 
pine '"'re~der it an ea ·y species to ident~fy. 

T he leers are reddi h in colour . Dunng 
life th~ colour of the spider has been 
observed to lmdergo changes similar . to 
t hose in an ortopus, t he colour flowmg 
alona the fore-border of the abdomen 
and ~:>the abdominal spines and producing 
a definite flush. The abdominal spines, 
too uncterao a change, being quite mooth 

' b '11 at times, while at others they are papt ose. 
The species is not uncommon m the 
vicinity of Sydney, t he specimen figured 
by Mi Allan coming from the Lane Cove 
River and it has been recorded from 
Gayndah, Queen ·land, and from the I sland 
of Upolu, Samoa. 

T h e s m a ll two-s p in ed s pide r (Precilopachys 
bis p lnos a), w h ich occu r s in t h e vicin i~ of Sydney. 

[ J oycc ''. Allan, del. 

HUNTSl\JEK SPIDERS. 

The Hunt man spiders of the family 
parassidre are popularly termed 

Tarantula· or Trian telopes. T he latter 
term is in more o·eneral u e than the b l . former and in 1872 a. B rit i; h eniomo og1:· t, 
re;idedt in South Australia, summed up 
the mat.ter as follows : " ~rhe , piclers 
in ..t\.ustralia are very large and a ,·age : 
they are called by everyone Tarantula ·
at least they tnean 'r arantula '
' TrHLntelope; " is t he general J)ronun· 
ciation which everybody, from a plough-' . . . boy to a ' J .P. ', will persist, 1n gtv_mg 
the word ! " 1 T he large, hall'y. 
uncout h-look ing creatures which constitute 
the members of thi family are, nef'cr· 
t heless, timid, and make every effort 
to escape on t he approach of man or 
woman. T hey frequen tly invade hou:os 
when wet weather t.hreaten , and there 
t hey may be seen roaming crab-fashion 
over the walls and ceilings. Such .an 
invasion br ings them into conflict wtLb 
the women of the household, who invariably 
issue t he universal command when one 
appears, " Oh kill it, and t hrow i t outside!" 
I have heard of a Queenslan(l g·irl who 
allowed one of the ·e piders to roam 
at large within her mosquito net, in or?er 
that i t migh t feed on t he mosquitoes wlucb 
found t heir way in during t he night a~1d 
disturbed her slumber s. 'rhls u ·eful 
creature was slain event ua lly by a ervant, 

1 H . Ramsn.y Cox: "Entomolo~ical Notes from Sonth 
Australia," Th.e Ento-mologist, VI , No. 100, p. 207. 
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unacquainted with this practical method 
of mosquito-reduction, and thus i t escaped 
the fate, which doubtlessly awaited it, 
of being overla in. In their natru·al state, 
" Triantelopes " may be found under the 
bark of tree or old log , the female 
mounting guard over her white cushion
like egg-sac. A large number of species 
have been recorded from Australia , and 
several species are commonly met with 
about Sydney. Perhaps t he best-known 
is the widely-d istJributed D elena cancm·idus, 
a species described by Walckenaer in 
1805, from specimens collected by Peron, 
and which is noted for its extremely 

fla t cephalothorax. It ranges over 
Australia, and occurs in Tasmania. 

~rhe genus I sopeda contains a number 
of species. One of the handsomest is 
I sopeda im:manis, a large species about 
one and a half inches in length and 
measuring about five inches across the 
outspread legs. The leg · are broadly 
ringed with b lack and white bands, and 
down t he centre of t he abdomen is a 
black stripe, which renders it readily 
identifiable. I soperla v'illosa is a common 
dark-brown species smaller than t he 
preceding and with four pairs of black 
. ·pots on t he back of the abdomen. 

Hints on the Preservation of Insects and Spiders 
By K A.~CY B. ~lDA;\IS, 

A. i t aut, Eutomologic·a l Department. 

DURir G the tunmer mouths a great 
many inquiries are sent in to the 
1\iu ·en m regarding t he setting and 

mounting of insects. The following notes 
may perhaps be of some -value to the 
amateur collector. 'rhe process, t hough 
l;edious, is simple, and very few appliances 
are required. rl' he following articles are 
all that are nece ·sary : 

A strong pair of forceps wit h curved 
points. 

Several kinds of entomological pins, 
Nos. 1, 3 and 19 made by ICirby, 
Beard & o., and a box of steel 
Lills pins. 

.A t ube of seccotine. 
A reel of cotton. 
Thin white cardboard, hog's bristles, 

polyporous pith, t racing paper, flat 
corked setting boards wit h grooves 
of various widths. 

After collecting specimens mount them 
as soon as possible, otherwise t hey become 
dry and brittle. 

SE'l'TING. 

Butterflies and moths should be set 
on a fiat spreading board with a groove 
down the centre. Pin the specimen 

throug-h the middle of the thorax and 
place it in the centre of the groove with 
the bases of the wings just level with t he 
Sttrface of t he bmud on each side. The 
pin should slant forward a little. Cut 
four narrow strips of tracing paper. Tie 
a piece of cotton to a strong pin, place 
the pin well in front of the specimen, 
and stretch the cotton across one pair 
of wing , pressing t hem flat on to the 
board. Bring the wings into position with 
a pin, or a needle ·et in a long handle, and 
arrange t hem so t hat the hind margin of 
the fore wing is exactly at right angles 
to t he body of the insect and the hind wing 
rests in a natural position. Hold the wings 
in place with the cotton and fasten them 
firmly down with two slips of tracing 
paper. Place one strip across t he wings 
close to their bases, and the other covering 
the out,side edges. Arrange the second 
pair of wings in t he same way, taking care 
that the margins of both pairs are exactly 
in line. Place two pins crosswise under 
the abdomen and two above, and fix the 
antennro in position by cross-pinning. 

Specimens should be left on the setting 
boards at least a week, then, if the bodies 
are perfectly rigid, they may be removed 
and put away in store boxes. 
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Specimens which are dry and brittle 
must be relaxed by placing them in a 
glass jar half fi lled with wet sand to 
which a little carbolic acid has been 
added to prevent mould; the lid should 
be tightly ~tting. In about twenty-four 
hours the msects should be ufficiently 
relaxed to set. 

Set dragon-flies and lace-wings in t he 
same way, but fir t upport the abdomen 
by inserting a long hog' bri tle between 
and slightly . in front of the middle legs. 
Run the bnstle almost io the hind end 
of tho body and cut off the projecting piece. 

Showio~ method of pionin~ of bu~ (left) and 
b eetle ( ri ~ht) . 

[Xa ncy B. Adams, del . 

Grasshopper ·, locust : , phasmids or stick
insects, and mantids should be pinned 
through the thorax and placed on a 
:eHing board with the legs and antennre 
cro:.--pinned in a natural position. 1'be 
preading of the wing of the e in ect · 

add: greatly to their appearance, but the 
prartice i not recommended if space is 
limited. 

Very thick-bodied in ect , e pecially 
largo moths and gra~s:hoppers, discoloru' 
and grea e badly un le s the contents of 
the abdomen are rrmovccl before they are 
mounted. lit the under . urface of the 
abdomen with a pair of harp-pointed 
ci.-. or , remove the contents, tuff the 

body with a thick \Yacl of cotton wool 
rubbed in magne ia or powdered chalk, 
and leave the .pecimen to dry. 

'ro mount large beetle· in ·ert a No. 1 
or o. 3 pin in the anterior part of the 
right wing cover, so tha1 the point emerges 
between the middle and hind legs. Push 
the pecimen up to within about l inch 
of the head of the pin. 

Bugs should be mounted in the same 
way, except that t he pin must be inserted 
in the middle of t he scutellum. 

Butterfly on grooved cork settin~ boa rd, 
showin~ m ethod of holding down wings 
by m eans of a piece of cotton prior to placing 

braces of tracing p a p er . 
[Nancy B. Adams, del. 

Beetles and bugs too small to be pinned, 
and all ants should be mounted on whiLe 
eardboard. Cut a piece of cardboard 
the required size and mount it on a 
No. 3 pin. Then fi x the specimen to 
the cardboard with seccotine, spreading 
out the leg and antennre. 

( 
Hor nsby. N 5 V 

J 2 7"' N o v ,q3 o 
K Bo llon'3S 

Staging in sects. (L<'ft) : Beetle mounted on 
cardboard. (Right.) : F ly pinned and mounted 
on polyporous pith. Note m ethod of labelling 

and partic u la r s g iven. 
LNa ncy B. Adams, dl'l. 

Tiny moths and flies hould be placed 
on pieces of polyporous pith. :Mount t be 
insect on a No. 19 pin, pu h the pin 
through the end of a small strip of pith, 
and mount the pith on a No. 3 pin. If 
t he specimen is very small and delicate 
push the tiny pin t in'ougb the pith with 
t he point upward · and impale the insect 
on it. This method has proved particldarly 
sati factory in mount-ing mo qujtoes, as 
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t he bead of t he pin does not interfere 
with the exa,mination of the specimen. 

The method of mounting insects on 
elbow pins is not used to any great extent 
in .Australia, but is popular with 
entomologist s in Europe. It is a 
complica.ted and not very satisfactory 
method. 

L.ABELLIN G. 

Specimens a.re of lit-tle vaJue unless 
properly labelled. A very small label 
stating the locality and date of capture, 
a.nd t he collector's name should be placed 
on every pin, together with a second label 
bearing any additional informa.tion, such 
a.s t he name of the host if the specimen 
is a parasite. 

Spiders, larv::e, and soft-bodied insects 
should be preserved in 70 per cent. alcohol. 
Glass t ubes with well-fitting corks ca,n 
be obtained for t he purpose. 

Entomological cabinets for storing the 
collection are beyond the purse of most 
collectors. Specimens may be preserved 
in specially constructed store _boxes. 
Powdered naphthalene, or paradichlor
benzine, should be kept in every box 
to exclude mites and other pests. 

All boxes should be periodically 
examined for any signs of the Museum 
beetle ..Anth'renus . This insect is t he 
most 'serious pest of collections and is 
unaffected by naphthalene. The la,rva 
eats the inside of specimens and leaves 
only a hollow shell. Destroy any affected 
insects and fumigate the store boxes 
with a wad of cotton wool soaked in 
carbon bisulphide or carbon tetrachloride. 
The latter is quite as effective and has a, 
very much less unpleasant odour. Mould 
on specimens should be removed with 
carbolic acid, verdigris with benzine. 

Ants' Cows and Cow~ Sheds 
B y KEI'l'H 0 . lV[cKEOWN . 

THERE is a tendency on t he part of 
some writers of popular articles on 
ants and their ways t o endow them 

with human attributes, human impulses 
and aims, and, a.lthough t here are many 
close resemblances to our own activities 
in the communal life o£ the ants, yet 
tbis constant "humanizing'' of them, 
if it may be so called, t ends to produce 
a wrong idea of t heir social organization, 
and obscures the radical differences 
between the social insect s and social 
man. In the one case the different castes 
are predetermined structurally, in the 
other by mental and other capabilities. 

There are, however, certain activities 
of t he ant community which remind us so 
irresistibly of our own pastoral and 
agricultural pursuits that they cannot be 
ignored ; thus there are t he agricultural 
ants, which harvest the grains and seeds 
wbich form their food and store them 
away, safe from moisture and the danger 
of germination, against times of scarcity. 
They have been credited with actually 
sowing the grasses or other plants from 

which t hey later harvest the seed: but 
this belief appears to have been founded 
upon the accidental germination of stored 
seed in a wet season, when all the ant's 
precautions have been rendered fruitless. 
\Nhile dismissing this aspect of ant 
horticultur e, we must not forget those 
ants which cultivate fungus in their 
nests upon specially prepared fungus-beds 
of decaying leaf-mould, and by constant 
attention prevent its development into 
the normal toa.dstool-like form, but keep 
it in a stunted condit ion suitable for t he 
food of t heir la.rv::e. This curious fungus
growing tra,it is also manifested in -the 
termites, an entirely unrelated group. 
The true ants belong to the order 
Hymenoptera, the termite· or " white 
ants '' to t he order I soptenL 

Other specie of ants en ·la.ve workers 
of other species to carry on t he work 
and defence of the nest, and some specie· 
have actually carried this slave-making 
habit so far that they have degenerated 
to such an extent that they are unable to 
feed t hemselves, and deprived of t bPir 
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servi tors, die of starvation, although 
surrounded by plenty of t heir favourite 
food. I t is not proposed in this ar ticle 
to deal with any of t hese aspects of ant life, 
but I will confine myself to their no less 
remarkable habit of " cattle raising " 
and " dairying." 

Ants are omnivorous and t here is lit tle 
that comes amiss to them in t he way of 
food ; seeds, animal matter , and the 
hundred and one things which come to 
light in their constant sea,rch for provisions 

An Ant's "Cow-S h ed." The carton shelter covers 
a colony or Membracids from w hich the ants are ob
taining honey-dew. A str onl! g ua r d of a n tts i s protecting 
the entrance from the Intrus ion of enemie s . 

[ Photo.- K . C. McKeown. 

for the nest are all utilized. Among t hese 
foods is honey, which may be fi lched from 
the nectaries of flowers without repaymen t 
of t he plant by pollination in retunl for 
its sweets ; it may be stolen from the 
nests of bees, or it may be obtained 
from t he aphicles and other allied insect s, 

and it is these cr eatures which are 
designa.ted as " ants' cows." I t was 
the great naturalist Linn~us who first 
used this term for the aph1des, and there 
is no doubt of its applicability. 

The process of " milking " may be 
observed, ei ther with the naked eye or 
wit h t he aid of a lens, on almost any 
rose bush wher e aphides are found attended 
by the an ts. An an_t app~oaches a, f~eding 
a.phid and strokes 1t rap1dly . and _lightly 
with i ts an tennre, and t he aphid, evidently 
pleased with this att ent ion, aJm?st 
immedia tely exudes a drop of honey-like 
liquid, which is eagerly consumed by ~he 
ant . There appears t o be somethmg 
especially stimulat ing in t he ants' method 
of stroking t he a.phid, for Darwin and 
ot hers have att empted to imitate it by 
ligh tly stroking t he insect with a hair, 
but without result. vVithout t his st.imulus 
t he aphid appears t o be capable of retaining 
its secretion for hours. I t has been wrongly 
assum ed t hat t he sugary secretion is given 
off by the two horn-like prot uberances or 
cornicles upon the back of the aphid, 
and figures are frequently given in popular 
works on natural history showing the ants 
SeCluing t he honey-dew from t hese 
cornicles. The cornicles, however , secrete 
a waxy material, which is believed to be 
used defensively against marauding 
insects ; this secretion is never used 
against t he an ts, which are evidently 
immediately r ecognized as friends. 
Aphides, P syllids, Tree-hoppers or 
Membracids, and Coccids are sources of 
honey-dew, and many of t hese insects 
have developed special organs to fac.ilitate 
t he excretion of t he fluid for the benefit 
of t heir friends the ants. 

1' he ants are not content with simply 
" milking " such of these insects as t hey 
may meet in t he field, but t hey go furt her 
in t heir dairying, and, in order to provide 
themselves wit h an assured supply of 
" cows," they indulge in cat t le raising ; 
they collect aphides eggs in aut umn, 
storing them in their nests and caring for 
them as if t hey were their own. vVhen 
the warmt h of spring awakens t hem into 
life, the young aphides are distributed 
upon the roots and st em s of their 
food-plants, where they ar e carefully 
tended, shepherded, and protected from 
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their enemies. This rearing of aphides 
by t he ants has an important economic 
bearing; so great a factor is t he ant in 
t he increase of aphides that in America 
one of t he control measures against t he 
Corn Aphis is the destruction of the species 
of ant which especially fosters them. 
Coccids are treated similarly and a1·e 
frequent ly t o be found in the nest s of 
ants. 

The ants' dairying activities do not, 
however , cease here ; they are not content 
with the rearing and " milking " of their 
herds, for some species even build sheds 
over t hem as they feed upon the plants. 
These sheds are constructed of a kind of 
coarse papie'r mache of soil and wood-fibres 
cemented t ogether with a salivary fluid 
produced by t he ants t hen1selves. In 
these cow-sheds the aphides and t ree
hoppers are pr otected from the direct 
rays of the sun and the opt ilnum degree 
of hun1idity for their comfort and 
develop1nen t is secured. The doors of the 
sheds are usually smaller than t he insects 
enclosed and a strong guard of ants 
prevents t be1n from ·tr~ying and effectually 
protects t hem from t heir enemies, t he 
ants fiercely attacking any creattu e which 
may attempt to molest t hem. For 
convenience in ingress and egress, t he 
sheds are frequent ly connected wit h the 
ants' nest s by long covered ways or 
galleries. 

In most species of ants the honey 
secured from t he " cows " is disgorged 
by the worker ants on t heir return to t he 
nest and distributed among t he members 
of the colony. In t he Honey Ants, however, 
the honey is fed to cer tain members of the 
community who, clinging to the roof of the 
nest, beco~e enormously distended with 

the sweet fluid, frequent ly to the size of 
small grapes, and in fact become living 
reservoirs for the storage of t he 
community's honey supply until it is 
required for distribution in t ime of 
dearth. 

In referring to the dairying industry 
of ants, Julian Huxley writes : "As 
we have seen, the da.irying life has grown 
up naturally ·enough. It is based on the 
fact that t he sap-sucking insects utilize 
only a small port ion of the sap they 
pump from the plant tissues, but void 
t he major part of it. From licking up 
this sweet liquid, so agreeably made 
available t o the ants-for t heir own 
jaws are useless for sap-extraction-to 
wait ing for the actual voiding is only a 
simple step enough, and the stroking of 
t he " cows" t o speed up the appearance 
of t he drop is anot her. The ants' invention 
of milking other insects is certainly no 
great er, as an evolut ionary advance, than 
man 's invent ion of milking ot her mammal::; . 

" Just as man's agriculture, whenever 
it becomes at all systematic, is extremely 
deleterious t o most other organis1ns, what 
with t he felling of forests, the draining 
of marshes, the killing of beasts of prey, 
the banishment of so many birds which 
need cover and solitude ; so t he dairying 
propensities of the ants constitute one 
of the most harmful of all t heir activities. 
So numerous are the species engaged in 
t he protection and often active dis
semination of sap-sucking insects that 
a heavy toll i.s laid on plants, and man's 
efforts to keep his crops, flowers and 
fruit -trees clean of t hese vitality-sapping 
pests are, in large part, rendered vain. '' 1 

1.fulian Ruxley: ··Ants," 1930. 
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Trilobites 
BY C. ANDERSON, ~LA., D.Sc. 

TRILOBITES were primitive a.rtbTopod 
(animal.· with jointed limbs) which 
exi ·ted in great numbers during 

Palreozoic times, many millions of years 
ago. They are of common occurrence 
a · fo. il in the oldest . tratified rock.·, 
and there are some localities in Au tralia, 
such as Bowning and Uat,ton's Corner, 
New South \Vale ·, which are celebra.tcd 
on account of the well-pre erved t rilobite 
remain which have been found there. 
In recent year · even better specimen· 
have been found on the Templeton Rh·er, 
about twenty miles from Mount I ·a, 
Queen la.nd, a.nd the accompanying illus
tration i: a photograph, approximately 
natural izc, of a very fine trilobite from 
thi · JocaJjty. 'rhe . pecimen i · the property 
of llr. John B. \Yadley to whom we are 
indebted for permi ··ion to make the 
photograph. 

Trilobites e1re well adapted for preserva
tion as fo~. il ::~, for they pos.·e ·eel a hard 
dor al cru t or bielcl, which a a rule, 
i.· the onJy portion pre ·er,·ed. The ventral 
rovering ·eems to ha\e been more delica t c 
in ·h·uchue, but, fortunately, specim('ns 
Luwe been found in whic·h the ventral 
<·xo:>keleton and the limb which were 
a ttacbed to the ventral . m·face were 
bNtutifully pre ·erved. Hen<·e the trurture 
of the. e ancient forms and their mode of 
IH<·, dedtH·ed from their . tructure, arc 
known in considerable detail. 

'I'be body wa clividecl longitudinally 
by two dor. al furrow. into Lhree portion,. 
or lobe . . from which the name trilobite 
is derived. The central or axial portion 
<:ontained the principal organ·, the lateral 
or pleural portions . hcU C'rccl the limbs 
and gill.' . Like other ar thropods 1 he 
trilobites bad segmented boclie . . 1:\. number 
of . egment: at the anterior end were 
fn.ed together to form the c·ephalic hield 
or ceplwlon ; thi~· wa. followed by a 
number of thoracic . eg·ments which wC're 
·eparate and movable on one another 
o that the animal coulc1 roll them el ve · 

up in a ball. The tail portion or pygidiwm 
i , like the head coYered by a erie. of 

fused dorsal segments. I n. most tril~bite: 
the cephalic shield earned a pau of 
compotmd eyes, which in some forms _were 
largeand p rominent,inotllerscomparahvcly 
small. 

.All the trilobites are found in roek of 
marine origin, hence we ~rno~ tha~ they 
were aquatic animals wlncb lived m the 

A trilobite fr o m th e Cambr ian r ock s of t he Tem pleton 
River , n ear Mt. Isa, Q u eensland, approximately 

n a tura l size. 
[Photo.- G. C. Glutton. 

ocean. They p layed much the sa me part 
in the Pa1~ozoic sea a· the Cru ' tacea 
(crab , prawns, and others) do today, 
and, indeed , they have ometime.- been 
regardecl a. primitive Crustac<'a and 
compa.red with the I sopoda, an ordel' of 
the Cru tacea to which tbe familiar wood
bug Po,rcellio scaber, belongs. Like moclNn 
Crustacea they had become adapted to 
various condi tion. of life. Some were 
bottom-living form. which probably 
buTrowed in the mud in search of worm 
and other small creature·. Otllers seem 
to have b een pelagic in habit, w·imming 
fTeely near the surface of the water, while 
still other. inhabited the deeper w<lters. 
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Trilobites appeared in numbers in Lower 
Cambrian t imes, perhaps 600,000,000 years 
ago, but , from t he high degree of 
organization which they had t hen attained, 
it i obvious that t hey had even t hen been 
in existence for a long t ime. They 
reached their greatest development in 
t he Orclovician and Silurian periods, which 
succeeded t he Oambrian , but in t he la t er 
Devonian t hey dwindled both in numbers 
and in kinds and became extinct in the 
Carboniferous, the rocks of which have 
been estimated to be over 200,000,000 years 

old. The trilobites, t hen, had their 
beginnings far back in the very dawn of 
t he earth as an abode of life, they 
multiplied, developed, and endured for 
about 400,000,000 years, then passed 
away, leaving, however, petrified remains 
and impressions such as our photograph 
shows. So numerous are t rilobite fossils 
and so excellen t is t he state of preservation 
of some of the Sl)ecimens that we are 
almost as well a.cquainted wit h t heir 
structtu e a.nd habits as we should be 
if t hey were still extant. 

Obituary 

OCTAVIUS CHARLES BEALE. 

BY the dea.t h of 1\IIr . 0. 0 . B eale, t he 
re ·ult of a, mot oring accident on 
December 16, 1930, t he 1Yiuseum has 
sustained a grievous loss. H e was elected 
to t he Board of Trustees in 1924, and 
dur ing his tentu'e of office be took gr eat 
interest in t he affairs and welfare of the 
Museum and gave of his best in its service. 
He was highly esteemed alike for his 
ability and his generous a,nd genial nature, 
and his sudden death will b e severely 
felt by his colleagues. . 

1\'Ir. Beal e was born at Mount Mellick , 
Queen's County, I reland, in F ebruary, 
1850, and came t o Au stralia with his 
parents at an ea,rly age. H e ret~rned t o 
his native land for his educatwn and 
came t o Austra lia again at t he age of 
sixteen when be e1nbarked on a. commercial 
career. ' Forty years ago be establishe.d 
a, piano factory in Sydney, and. t~ns 
developed into a large ancl flouns~mg 
business. But , though he was recogmzed 

as one of Au ·tralia's leading business men , 
Mr. 3ea,}e was exceedingly versatile and 
had ma,ny interests. Botany, and 
par ticularly t he collecting and cultivation 
of orchids, was his bobby, and his fine 
garden at his Burwood home contained 
m any r are and beautiful plants. H e was 
a great traveller , an accomplished linguist, 
was widely read , and himself bad rare 
literary gifts. H e was a F ellow of t he 
Royal Historical Society (London) and 
of the Royal Society of Literature, and a 
m e1n ber of t he Aut hors' Club. 

Alt hough be had reached an advanced 
age, his energy and ent husiasm were 
remarkable, and his mental and physical 
vigour were t he envy of men many year · 
y ounger t han himself ; it may truly be 
said t hat he was cut off in t he full tide 
of his powers. H e was a kind lv and 
couTtcous gen tleman , full of chani1 and 
humour, and his memory will long be 
honoured by a very large circle of friends. 

C. A. 
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Book 
FORTY YEARS " 'lTH THE ABORIGINES. 

By the Rev. E. R. Gribble. (Angus 
and Robert. on.) 1930. Price : 6s. 

Thi i · an entertaining and informative 
book by one who ha · had many interesting 
and trying experience· in various parts 
of Au.tralia, which be relates with gusto 
and humour. The author's parents were 
pioneer mi ionaries to the aborigines, 
and he him._Plf has followed worthily 
in their foot.·tep , enduring many bard
ships and living laborious days in the 
exerci ·c of bi c::.lling. His father, the 
ReY .. J. R. Gr1bble, seem · to have been 
a man of forceful character, and the son 
wa · brought up in a hard school, which 
included the " laying on of hands " as 
part of t he training. I n his youth the 
author had to tmn his hand to many 
and Yaried ta k., and hi experience 
a: a bu b'Worker, bnilder, brickmaker's 
as:i:lant, mechanic, and. tockman, formed 
a fine apprentice hip for hi: futul'e work 
as a mi. ionary, -when, almost single
hand('d, he harl to carve from the wilderness 
a home for ll imself an<l his dependant.s, 
whit (-\ and black, an cl to provide for t heir 
n E'<'<l : . 

Thr narrative i. simple . traightfor'Warcl, 
and spicerl with a weal th of anecdote 
both tragic and humorou. . One cannot 
hut aclmire the doggrd determination and 
the lwroic and elf-sacrificing endeavour 
ar-.so<· iated with the foundation of pionePr 
mi:siollary tation · in wild place ·, where 
toi l nn<l danger were con: tant companions, 
an cl t l1e tnct and firmncs: 'With which 
clifn<·u lt . it uat ion were met and over
conH.' . Rome idea of the trial which face 
the YHliant on. of the Church in their 
labours on behalf of t IH' aborigine may 
h<\ gu t herec1 from t hr fo llowing epi ·ode 

Review 

which occurred in the early days of tho 
Forrest River Mission in ¥lesternAustralia: 
"A few days after their arrival one of the 
party was accidentally drowned in the 
lagoon while t rying to secure some cluck· 
which the Bishop ha d shot. The Bishop 
swam in and brought out the body, and 
in a small dinghy the Bishop and a 
boatman t ook the body fifty miles to 
Wynclham for burial. '' The church 
militant and natant ! Incidentally, 
\Yyndham is de cribed as one of the 
hottest places on earth , where in a 
trying summer the inhabitants have to 
feed their fowl on chipped ice to keep 
them from laying fried eggs. 

The book contains much interesting 
information rege:nding t.be characterisLics 
and habits of t he aborigines, whom the 
author regards as capable of reaching a 
fairly high stage of development. i! giYen 
u itable environment and cond1t10n of 

life. :Many of the customs of the blacks are 
:trange and even repulsive to our way 
of thinking, but Mr. Gribble re. pected 
t heir old beliefs and inter·fered with them 
as little as possible. On one occa~ion, 
however , be did effectually take a hand. 
A native bad been severely woundecl br H 

jagged spear, the wooden bead of whic·h 
remained in t he wound. The black 
" doctor" attended the patient for seYeral 
day · sucking various -parts of hi · bod~·, 
then spitting ou t little piece· of wood, 
which be claimed were part of t he . peHr 
head. Reali7.ing t ha.t unless t he wood wa: 
extracted the man would die, lVfr. Gribble, 
with some clifficult~~ , fastened a piece ?f 
cord to the spPar head. With the a1d 
of two a si tants. he then pulled out the 
. pear bead. ·' That. man's roar ro ul~~ 
ha,·e been beard a mile or so nronnd. 
bnt he recoverPd. 

C.A. 


