
THE AUSTRALIAN MUSEUM 
SYDNEY 

J UNE 15, 1962 

Registered a t the Genera l Post Office, Sydney. for transmission as a periodical VoL. XIV, No. 2 

PRICE, THREE SHILLINGS 



THE AUSTRALIAN MUSEUM 
HYDE PARK, SY D EY 

BOARD OF TRU TEES 

PR E IDE~T: 

I M I: RITUS PROFI SSOR A. P. l U..Jl'-. M .A .. Ph.D. 

CROWi' T ll US fEE: 
1'. B. Sl'lc C t'R . 

OFFICIAL l'll USTEES: 
TH E HON. THE CH IEF J I.JSTICE. 

THE HOI". TH E PR ES IDENT O F TH E LEGISLATIVE COUNCIL. 
fHE IIOI'o. THE C HI EF SECRETA RY . 

TH E 1101'-o . T H E A !TO RNEY·GE!'. E I(AL. 
THE HON. T H E TREASU RE R. 

"I H E 1-1 01". Til E M I ' IST E R FOR P UBLIC \\ O RKS. 
THE HO . T H E Ml ISTER FOR EDUCATIO '. 

TH I:. AUD ITOR·GE!'.ERAL. 
THE PRESIDENT OF THE l'EW SOU fH WAll: 1\IEDICAL BOA RD. 

THE SU RVEYO R-G E:-.ERAL A D CHI EF SURVEYOR. 
TilE CROWI'o ~OLICITOR. 

ELECTI \ E T R J:STEES: 
0 . u. VIC K ERY, !l.E .. l\J.l.E. (Au;t. ). rRA:-.K \\ . IIILL. 

(, , A. JOH:-.SO . I MI-R IT US PRO FE-SSOR A. P. I:LK I . M .A, 
l'h.D . PROFE!>~OR J . R. A. !\lcMILLA'. 1.~ .. 

F. l\lcDOWELL. D .Sc.Agr. 
R. J . l'oOBLE, C. B. E., B.Sc.Agr .. l\ l.Sc., Ph. D . 
E. J . KENNY, 1\J.Aust. l.M.M. 

C. A. J . H YDE. 
I'RO I I SSOR R. L. C ROCKLR, D.~c. 
S. HAVILA!'.D, C. B.E. 1". L. S. BELL. M.A .. F .R.A. I. 

D IIU:CTOK: 
J . \ 'v , EVANS, Sc. D. 

DEPUTY D IRECTOR: 
H . 0. FLETCIIER, M.Sc. 

SCI E TI F IC STAFF: 
Birds: 11. J . de S. D ISNI:Y . M .A .. Curator. 
Reptiles and Amphibian;: 11. G. COGG~R. M .Sc .. A"i'tant ( urator. 
Mammal>: B. J . MARLOW. B.Sc .. F.Z.S., Curator. 
Fishes: G. 1'. WHITL EY, F .R.Z.S., Cu ra10r. 
l r"ects and Arachnrds: C. N. SM ITI-IERS. M.~c .. Curator: 0 . K. McA LPil'E. 1\I.Sc .. A>>r>tant Curator. 
Molluscs: D. F. Mc MI C I-I AE L, JIJ.A ., Ph .D., Curator. 
Crustacea and Coelenterate.: J . C. YA LDWYI". M.Sc .. Ph .D. 
Worm; and Echinoderms: E LI ZABETH C. PO I'E . 1\ J.~c ., Curator. 
Minerals and Rod.s: R. 0. C H All\IERS. A.S.l.C .. Curator. 
Fossils: H . 0 . FLETC H E R. M.Sc., C urator. 
Anthropology: F. D. 1\lcCARTH\. Dip.Anthrop .. Cu"uor. 

EDITORI AL ASSISTAI"T AND I' BLJC 
R ELATIONS OFFICER 

EOLCATIO~ OFFICER: 

PET E R COLLIS. 

LIBRARIAN: 
MAR Y DAY! F S. B.Sc.. L.A.A 

PATRIC IA M. 1\lcDO:o-:ALD, B.Sc .. Drp.Ed. 

EX HIOITIO O EI'A RT.\IENT. 
A KT AND DE IGN SECTIO"\ : 

r. J . BEE MA:-.. 

J'K EPA RATO RY SECTION: 
IC D. MAC KAY. 

I' HOTOGRAI'HER AND 
VIS AL AIDS OFFICER: 

11. HUGIIES. A. R.P.S. 

HOi'iORARY SCIE~TIFIC STAFF: 
Zoolo~ists. 

E. A . ORI GGS. D.Sc. 
11 . LE IG IITON K ESTEVEN. D.Sc .. M .D. 
MELBOU RNE WARD. F. R.Z.S .. F.Z.S. 
IOM IR EDA LE. 

JOYCE AL LAN. F.R.Z.S. 
S. J. COPLAND. M.Sc. 
E LLI S TROUG HTO , C. M.Z.S. 
A. A. RACE K. D r.rcr.nal. (Brno). 

A. J . MARSHALL. D.Sc .. D .Phil. 

Ornithologist. 
K f \ . 111 :-..DWOOD. C.F.A.O.U .. F. R .Z. ~. 

I A . 1\lc:-..E IL L. F.R.Z.S. 

Ph ilatelis t. 
~RA!'. K W. HILL. 



' Pho ne: 61 4284 

A. A. LAWSON PTY. LTD. 

Process Engravers 
SPECIALISTS I SCIENTIFIC WORK 

VICTORIA BUILDINGS, 9 WILMOT STREET, SYDNEY 
NEAR WATER AND SEWERAGE BOARD 

·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-• • 
• • • • 
• • • • i THE F~O(i$ OF N.$.W. ; 
• • ! by Harold G. Cogger, B.Sc. (Gen .Sc.), i 
• • i Assistant Curator of Reptiles and Amphibians, Australian Museum ! 
• • • • • • • • • De cribe , in non-tc::hnical language, this State's frogs and toads a nd their habit e 
• • • and explain how to identify them. e • • i The first book on .S. W. frogs ever published for lay people; also of great val ue ! 
i to zoologi t • amateur naturalist and secondary-school and university students. ! 
• • • • 
• • • • i 38 Pages • Coloured Cover • 30 lllustratimzs • A rt Paper ! 
• • • • i PRICE 3/ 6, POSTED 4/ - ! 
• • • • • Obtainable from the Au tral ia n Museum e • • 
• • • • 
• • 
-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- ·- ·- ·-·-·-·-·- ·- ·- ·- ·-·-·- ·-·- ·- ·-· 
June. 1962 ( i) 



OUTDOORSMEN throughout Australia 

have learned to TRUST 
Paddymade Camp Gear. In remote places where equipment must do its 
job in all weathers and under adverse conditions you will find experienced 
men and women using Paddymade Camp Gear. In the Antarctic, 
South-west Tasmania, the dense scrub of Victoria and the windy ranges 
of Kosciusko you will find men using 

P ADDYMADE CAMP GEAR 
lt will serve you well wherever you may go in the bush. Illustrated 
Catalogue and Price List free on request 

Paddy Pallin Pty. Ltd. 
201 Castlereagh Street, Sydney • . . . . . . . Telephone 26 2685 

~'-~-AJo.J.I'..A.~/'-JoJ.I'/'-'\.J.I'/\,.'\.I.I'/'-JoJ,,./ \,.'\.!.I'./\,.'\.IL/'-'\.1.1'/'-'\.I.I'./ 

I 
I 

AIJ$T~ALIAN ABO~It;INE$ 

An illustrated booklet on the everyday life of the Aborigines 

- their arts and crafts, hunting, music, dancing, games, etc. 

Of special interest to school children 

Price 6d. Posted 1/-

the A ustralia1t Museum 

~ . 
~ffi~m~mffiffi~mmmffiffim~m~ 
(ii) rltlltralian atura/ History 



CONTENTS 

CRABS OF TilE SYDNEY FORESI I ORES-F rank M cNei/1 

PAR ENTAL CARE IN I NSECTS-C. N. Smithers 

OBTTUARY:-0 . le M. Knight 

CE TRAL V ICTORIA N ABORIGINAL WEAPONS-A. Masso/a 

R EPTILE STUDIES I N THE MuSGRAVE R ANGES- Harold G. Co!;ger 

ANTON FRI EDRI CII BRUU N, 190 1- 196 1 

BooK REVI EW 

BowER-BIRDS- A. J. Marshal/ 

·o TES AND NEws 

D I NGOES-B . J. Marlow 

LIF E HISTOR IES OF Two A USTRALIA l NSECTS-David K. M eA /pine 

TilE "CRAB's EYE" SEED-K. Kennedy 

Page 

37 

44 

46 

47 

51 

56 

56 

57 

60 

6 1 

64 

68 

• FRONT COVER: Part of lhe Musgrave Ranges, Cenlral Australia. This was the site 
chosen for most of the work of an Australian Museum expedition which studied desert reptiles 
last year (sec article on page 51). The 1\ lusgraves reach a height of more than 5,000 ft . 
(3,000 ft. above the surrounding country), and studies were made of the changes which occur 
in reptiles between the surrounding desert and the tops of the ranges. T he photo was taken 
by Howard Hughes, a member of the expedition. 

VoL. X IV , No. 2 JUNE 15. 1962 



Page 36 

RECENT PUBLICATIONS 

A HISTORY OF AUSTRALIA 
by Marjorie Barnard 

With a vivid style of writ ing tha t make her sto ry live. Marjo ric Barna rd ha shaped 
the history o f Austra lia from a great ma s of materia l into an info rmative and 
readable book. lt is sound ly based o n original research, and excerpts fro m letter 
a nd o ther documents admirably illustrate incidents and situa tio ns. The author' 
eve fo r the h uman story that brings her scene to life make it the idea l hi to ry of 
Austra lia fo r people in a ll walk of life, as well a for student . 63s. (po. t 2 . 6d.) 

An Exciting Series for Children 

BEFORE AND AFTER DINOSAURS 
by Lois and Louis Darling 

T he sto ry of repti le on ea rth is well told and illu. lratcd in this a tt ractive book. 
lt de c ribes turtles. crocodile , bird . lizards. snakes and dino aur . and examines 
what we know about the beginnings o f life. The o utsta nding illu tration make it 
iJeal for children of a ll ages. J6s. (post Is. 2d.) 

In the sa me cries: 

SEALS AND WALRUSES 

13s. 6d. (po t Is. 2d.) 

PENGUINS 
13s. 6d. (pot Is. 2d.) 

KANGAROOS AND OTHER ANIMALS WITH POCKETS 
13 . . 6d . (post Is. 2d .) 

Obtainable from aU bookseller 

ANGUS & ROBERTSON LTD 
89 CASTLEREAGH STREET, YDNEY 

A ustralia11 Natural History 



AUS 
NATUR 

LIA N 
I STORY 

Published Quarterly by the Australian Museum 

Editor : J . W. Evan , Sc.D. 

College Street , Sydney 

Annual Sub cription, Po ted, 14/ -

Vol. X l V, o. 2 J E 15. 1962 

CRABS OF THE SYDNEY 
FORESHORES 

U) FRA~K McNEILL 

llonorary Zoologi~ l , Australian Museum 

A MO G the seaboard cities of the world . 
Sydney has received w ide acclaim for 

iL scenic beauty. This i but one of the 
natural endowments of the same great mari ­
time port. for its urrounding waters sup­
port a fauna probably richer in variety than 
that of any other comparable populated 
area. Within a short di stance of the city's 
centre there i to be found every type of fore­
shore, and each provides a ourcc of inex­
haustible study for the naturali t. Border­
ing the coast is the line of urf beaches. in­
ter perscd by headlands and cliff towering 
above rocky platforms that di p beneath the 
waves. Within the quieter water of the port 
it elf the numerous wide bays and inlet 
prc ent a marked difference from the ocean 
front. Then there are the deeper reaches 
of two small rivers ( Parramatta and Lane 
Cove) penetrating to pa rts where mangrove 
patches and muddy tlats arc feature of their 
shores. To the south. suburbia embraces 
similar environments at Botany Bay and 
Port H acking. while in the adjacent north 
are shallow coastal lake encompassed by 
a continuous settled area reaching as far as 
Broken Bay at the mouth of the Hawke -
bury River. 

June, 1962 

When the subject of an art icle is intro­
duced in such deserved ly glowing term the 
writer i tempted to expand it far beyond 
the limits required. Many in teresting a peels 
of Sydney's marine fauna have already been 
dealt with in pa t issues of thi maga7ine. 
but many more sti ll remain to be introduced 
to the reader. For the prc ent. however. 
we mu t confine ourselves to the con pic­
uou ly numerous members of just one small 
group-the crab . 

Crabs never fai l to arrest the interest of 
those who visit the foreshorcs. They have 
always been rega rded as among the quaint 
inhabitant of the marine world, and in 
Museum life the profe sional zoologi t is 
con tantly answering queries concerning 
them. A s the most highly developed of 
all crustacean . they are classified in an 
order known a the Decaooda, a name 
which implies the posses ion of fi ve pairs 
of limbs. The larger kinds ca n read ily be 
d i tingui hed by their characteristic limb 
count. and also by the well-developed shell 
(carapace) covering two united underlying 
body parts termed head and thorax. All of 
the true crabs. too, have no extended hind 
part (abdomen) a found in their other I 0-
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Left : Red C" ra h ( Pla~t/1.\ ia cape111i 1) . Right : A ' " imming c rah O•·a/ipes pullc tat/1\ . 

[ooted relativl.!s. the prawns. c rayfi shes and 
hermit crab . The hind part. instead. is re­
duced to a mere flap (pleon). and this is 
snugly fo lded against the underside o f the 
body. 

Coastal Rock-Platforms and Beaches 
Mo t of the c rabs inhabiting the open 

coast spend a hardy life contending with 
the buffeting of the waves. This appl ie!> 
particularly to the mo re active rovers amo ng 
their ranks. but even those that constantly 
seek the meagre she lter o f their habitat are 
sturdily built. and a ll a re provided with 
specially stro ng or modified terminal jo ints 
to the walking legs which ensure a safe foot-
ho ld . ~ ~ 

The most prominent o f the rocky plat­
fo rm specie is the so-ca lled Steelback Crab 
( L eptowap.lll.\' l'uriegatlls) . o ne that a visi­
to r never fa ils to notice when tidal waters 
recede . Its general colour is somewhat vari­
a ble. but usually a dark olive-g reen or sla ty 
with some lighter fleck o ver the back. 
where many ~fi ne. curved. nearl y-para llel 
line c ross from . ide to side. The claw 
( chelae) are co n tantly white and purple. 
a feature clearly seen o n the more bulky 
pair bo rne by the males. Of all local c ra bs. 
the Stcelback is the most agi le. and can re­
treat with great pccd to the shelte r of a 
deep gutte r or crevice o n the slightest provo­
catio n. lt is the scavenger o f the rocky 
sho rel ine. and turn!> to good account the 
period between the falling and rising of 
the tides. Rock fishermen shun it as bait. 

Par:e 3X 

Pho w... h.cllh C..,lll .. tl 

but this ill not the case with ano ther less 
conspicuo u!> roving species commonly called 
the Red Crab ( Plat:usia capensis) . T his is 
o ne that is assiduo usly hunted low down 
o n the tide line. lt remains at these mo ister 
levels. often actually submerged. and fre­
quents patches o f seaweed under rock 
ledges. An unmistakable feature is the 
deeply-no tched front edge to the shell, and 
a back clothed wi th sho rt . densely-packed 
hairs (tomentum ). The fishermen who 
. cek Red Crabs use ei ther thin. barbed steel 
spears o r quest for their often hidden quarry 
with bare ha nds. They find them to be 
succulent bait fo r the capture. with hook 
and line. of the local reef-dwelling fish 
known a~ Blue Groper. Contra ting with 
the Red Crab is a ma ller closely re lated 
species. PlaE:usia glabra. lacking a com mo n 
name . lt . too. li ves at o r near low tide 
level and. while , imilar in sha pe to the Reel 
Crab. its she ll has a glo sy smoothness . 
Colo ur again is different and tends to 
greyish hue~ with darker flech . 

The Reef C rab (0-:ius truncarus) grows 
to a larger i7e than any other c rabs o f the 
rocky ocea n front. Fully ad ult example. 
may measure 3 in . across the back. and 
a ppear quite formidable. The species is. 
however. less active and fa r more docile 
tha n the rov ing kind a lready discussed . 
Adults a rc usually found quietly shelte ring 
in re tricted spaces under ledges aild l:l rge 
boulder . and must be keenly sea rched for. 
Mo re o ften than not the yo ung are found 
to be mo t abundant where they hide under 

A tllttalia11 Natuml H i.\tor•· 
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(I) Plagusia g/uhm. (2) Sentinel Crab (Macrophtha/11111~ carinimantH ). ( 3) Semaphore 
C rab { Heloecius cordi{ormis). ( 4) Paragra{JS/1\ /ae•·is. ( 5 and 6) Fiddler Crab ( Uca 
marionis). (7) teclbaek Crab { Leptograp.,us •·arie[!a/1/s). { 8) Se.wrma erythrodactyla. 
(9) mooth hore Crab (Cyclograpsus audouiniil. ( 10) Reef C rab ( O~ills tnmcaws). 

(Nos. I. 3. 4. 6. 8. 10 photographed by Kei th Gi llett. the other\ by Howard Hughes.) 
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Li11le c<mecd Crab ( \'axia tumida)-natural 
'liL.e . 

l'hoto - Ho" ard ll ugh"' 

accumulation~ of tumbled tones anywhere 
between mid- and low-tide marks. T hey 
arc almost invariably an insipid dingy-white 
shade. and it would appear that the gradual 
change to a final rusty brown or dark brick­
red colour is in some way influenced by 
light a the creatures grow and emerge more 
into the open. Dense brownish-black cut­
t ing fingers arc a feature of the claw of 
adul t . and one claw is always conspicuou ly 
larger than the other. 

A dil igent search deep among heaped 
boulders and stone in places at and above 
the highest limit of the tide will be rewarded 
by the~ discovery of the Smooth Shore Crab 
( Cyclograpsus audouinii). This i a retir­
ing pecies. never een in the open during 
dayl ight hours. and comparati vely inacti ve. 
The borders of the shell arc rounded . and 
unbroken except for the cavities where the 
eyes are accommodated . N o excrescences 
whatsoever are to be found on either body 
or limbs. which ca rry a heen that enhance 
the general deep cream to l ight ochre colour­
ing. Among all of its k ind along the rocky 
coast line, the Smooth Shore Crab can sur­
vi ve on the lea t amount of moisture. and 
will live for a tcmarkably long time after 
capture. 

Often when questing with the hands 
among patches of oft and yielding eaweed 
growths a compact hard body will be de­
tected. This will almo t invariably be identi­
fiable a a pecimen of the Little Seaweed 
Crab (Naxia tumida ). a completely harmless 
creature that lit! inert when captured. pon 
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clo e examination the small browni~h -green 
body will be found clothed with wisps of 
the weed amongst which the crab l ives. 
These are the p~un ings del iberately placed 
in position by their wearer and secured by 
means of trong curled hairs to effect an 
almo t complete camouflage. Two short, 
do' ' mvardly-dirccted spines form a fork at 
the f ront of the nearly oval body. and the 
terminal joints of the four pairs of l imbs 
behind the claws are modified as strong 
anchoring hoob. 

o account of the prominent crabs of the 
open coastl ine would be complete without 
ment ion of a lone inhabi tant of the seem­
ingly inhospitable beaches and dunes far 
above the reach of the tides. This is the 
Ghost Crab ( Ocypoda cordinuma) , with a 
general colour perfectly match ing the var ied 
shades of the sands. Burrow holes of this 
crab are to be seen in elevated dry areas, 
and sometimes in their vicini ty a lone l ittle 
corpse. dry and brittle under the un. be­
trays the ownership of the strange homes 
which penetrate deep through moistu re-free 
urface level!. to damper parts where breath­

ing gi lls can funct ion normally through the 
hours of daylight. For it is in the twilight 
and darkness th&t the Gho t Crabs emerge 
to forage right down to the water's edge. 
A nyone who ca res to wander at night over 
the damp and of an ocean beach will not 
fail to note the wrai th-like forms of these 
agile crustaceans a they scamper ahead in 
erratic flight. A lthough they have pa rtl ) 
abandoned a marine l ife. they sti ll cl ing to 
the margin of the sea. and in thei r nightly 
forays wi ll actually enter the fringe of a 
pent wave. A s their metamorphosi . from 

Ghost Crab ( OC\'poda cordimtlllll )- appro\i­
matcly three-fifth'> natural .,ize. 

Photo.-Kcith Gollell 

Australian arural HiHory 



minute la rvae to an ultimate c rab-like fo rm . 
is passed th ro ugh in the sea, the females 
must , by natura l law, ente r the water to 
ha tch o ut their eggs. 

On quiet nights in mild weather. surf 
fis he rmen a re a llracted to the ocean beaches. 
but this is the very t ime tha t their enthusiasm 
i~ dampened by a local c rab menace-this 
time a swimming c rab. O valipes puncta/us. 
Like other c rab swimmers. the te rmina l 
jo ints of the back pair of legs a rc fla ttened 
111 the form o f padd les. a nd the usual 
3-inch-wide she!! bears o n it. hinder pa rt 
two clearly defined. ro und purplish spots. 
While the species is a lso co mmo nly fo und 
in clear wa te r just inside the inle t , it is 
pa rticularly co mmo n a long the ocean fro nt , 
a nd takes s uch tenacio us ho ld of baited 
hooks tha t it al lows itse lf to be d rawn o n 
to the mo ist sands lapped by the waves. 
Mo re than o nce a surf fi sherman has been 
startled by a bite on ba re feet fro m th is 
sa me c rab when he has waded into the 
wate r to cast h is line. 

Sand-ftoored Tidal Flats 
T he more typical o f the crab inhabita nts 

o f tida l fla ts a re to be seen in greate r abun­
da nce at localities away fro m the busy 
wate rs o f the port (Po rt J ackson). In the 
quiete r seclusio n of Botany Bay and Po rt 
Hacking there a re expansive a rea of sand 
with a bare admixture o f sil t which suppo rt 
a bo unteous marine fa una. Pa tches ba red 
by receding tidal wate rs a re inte rspersed with 
bare ly submerged areas o f weed . and beyond 
a re the shallow water stretches reaching to 
the edge of permanently deep cha nnels. In 
such p laces low tide is feeding time fo r pe r­
ha ps the most spectacular o f Sydney's fo re­
sho re crabs- the Soldier C rab (Mictyris 
longicarpus ). At a certain stage in the ebb 
of the tide smoothed surfaces o f the flat be­
come broken by e rupt io ns of tumbled sand. 
This first sign o f sub-surface acti vity is soo n 
fo llowed by the a ppea ra nce of great num­
bers of So ldie r C rabs, which then congre­
ga te in closely-packed compa nies like armies 
o n the march . Tn many ways they are q ua int 
and unusual c rustaceans, not only in the 
e rect ca rriage of the ir high and almost 
round bodies, ra i eel o n stilt-like legs. but 
also in the striking blue to ma uve co lo u r­
ing of the ir she lls. T hen, too , the peculiarity 
of the crabs' fo rward gai t immediately 
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a ttracts attentio n-a gait so diffe rent from 
the sideways progressio n o f other c rabs, 
whether walkers o r swimmers. When the 
period of surface wander ing a nd feeding 
ends. the subte rra nea n retreat is a marvel 
to beho ld. Each So ldie r Crab vigoro uslv 
work s the limbs of o ne side d own into th.e 
yie lding sands o f the fla t , and with the most 
unusua l o f pira l mo tio ns soon di appears 
fro m sight to await the com ing o f the next 
low t ide. 

A summer frequente r of the sa nd-floored 
fl a ts is the Blue Sw immi ng C rab ( Porwnus 
pelaRicus ). which fo regather. fo r matin2: 
from the su rro unding deeper waters. At 
low tide numbers of this species a rc often 
seen iso la ted in sma ll pools o r a re stumbled 
upo n rest ing quietly o n the botto m in the 
ex tensive sha llows. Beca use of it edible 
quali ties. the " Blue Swimmer" would be the 
bes t known o f a ll local crabs. G reat num-

Soldie r Crab ( Micryris lollgicarpus)- th ree 
qu a rter na tu ral s ize. 

Photo.- H oward Hughes. 

bers a re netted every yea r by fishermen and 
old to the public. The she lls o f adult 

males are commo nly 5 in . across, a nd the 
rather po nderous front limbs bearing the 
c laws far exceed the length o f those that 
fo llow. The two most unmi stakable features 
however, a re the di stinc tive variega ted bl u~ 
co louring atta ined by the adults, and an 
e longated spine springing from each side 
of the shell midway a lo ng its length . 

A comparat ively fla t-bodied , sluggish 
c rab, Macrophthalmus carinimanus, usually 
makes its ho me in the weed patche : it ha 
a nearly rectangula r shell which is at least 
twice as wide as lo ng. Beca use of the 
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peculia rity o f its eyes. an appropria te popu­
la r na me would be that o f Sentinel C rab. as 
these o rgans a re mounted a t the extremities 
of exceedingly lo ng stalks occupying almost 
the entire width of the fro nt. They can be 
raised e rect and lowered a t will , and thus 
func tio n usefully when the ir owner is par­
tially o r who lly submerged. T he colo ur is 
unifo rmly drab. with no specia lly distin­
guishable features. and suspended fine 
gra ins of si lt have a tendency to cling to 
limbs a nd she ll to o bscure small deta ils o f 
body sculpture. 

Another Sentinel C rab (Macrophthal111us 
setosus) prefe rs the far mo re silted areas o f 
the mud and ma ngrove sho res. nex t to be 
discussed. lt differs from it close re lati ve 
of the sand-floored tidal fla ts in tha t the 
she ll is squa rer in outline and the limbs a re 
clothed with a noticeably thick covering o f 
ha irs. A gain. the colo uring is of an unin­
te resting dra bness. a nd the upper surfaces 
of bod y and limbs a re usually coated wi th 
a heavy deposit of silt. 

Mud and Mangrove Foreshores 
U p-river locatio ns and the fa r reaches o f 

a number of a rms o f inlets are where the 
right conditio ns prevail for c rab dwelle rs 
of mud and mangrove foresho rcs. Here 
a lo ng the marg ins o f barely ruffled wate rs 
they enjoy a somewhat quie ter a nd mo re 
secluded existence than so many others o f 
the ir kind. So me occupy deep burrows tha t 

Blue Swimming Crab 
( Portull/1.1 pelagicus )-
o ne-th ird natura l size. 

Pho to .- Ho,,ard Hu~he" 

Page 42 

beco me regula rly fl ooded by tide waters. 
while others living a free r life are a ble to 
shelter a t wi ll when not foraging for food. 

In ideal situat ions the exposed surface 
of a mud fla t is seen to be literally perfo­
rated with burrow ho les. These often ex tend 
right fro m the wate r's edge to mo re 
shady parts deep in a fringing line o f ma n­
grove trees. One commo n occupa nt o f this 
a rea is the Semaphore Crab (Heloecius 
cordifonnis). which has received its popula r 
name fro m the quaint habit of ho lding the 
c law-bearing limbs o utstre tched while the 
body is be ing ra ised and lowered in a ma n­
ner simula ting signalling. o rmal colo uring 
o f the she ll is the darkest o f pu rple shades. 
sometimes in a mott led pattern . Eyes a re 
carried on lo ng purple eye-sta lks. which a rc 
usua lly seen ra ised fully erect. Perha ps the 
most characte ri stic feature of this c rab is 
the conspicuo us light-purple colo ur of the 
claws o f the adults. While the general 
colouring of the adults could never be con­
fused with that of other mud-flat crabs. the 
light o range-red hue of the claws of younger 
exa mples could cause some temporary con­
fusio n in the recognition of a nother equa lly 
abund ant species, Se.sanna erythrodacty la . 
sha ring the same habitat. ln this c rab the 
claws a re a bright orange shade. making 
their owner a most conspicuous o bject 
against its background . The nearly square 
o ut line of the shell of this particula r 
mud-dwe ller at o nce dist ing uishes it from 
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Mud or Ma ngrove Crab 
( SC\'1/a serra w )-one 

·lhird na1ural ~ ize . 

Photo - K c1th Gillcu 

the almost transver ely-oval hapc o f the 
body o f the Semaphore Crab. and its shell 
is a blackish-green to almost black. A 
triking variat ion occa io nally exh ibited by 

adults is a shell of brilliant iridescent green 
o r pale-blue colour, sometimes even a mix­
ture o f both these shades. 

A discovery of very recent year has been 
the appearance o f a species of Fiddler Crab 
( Uca marionis ) in small communities o n 
mud-fla ts a t widely scatte red places. The 
1 ea son fo r this reference is tha t the vario us 
kinds of Fiddler Crab are by far the most 
o rnate o f a ll mud-dwellers in no rthe rn tro pi­
ca l parts. where their c rowded presence 
a long a sho reline c reates the impressio n of 
a ga rden of gai ly colo ured fl ower . In its 
o rna tene s. the local vis ito r from further 
north a lo ng the coast is no exceptio n. As 
with al l Fiddler Crab . it is o ne prodigio usly 
large claw of the ad ult male which bea rs 
the o range-red co lo ur tha t a rrest an o bser­
ver : this sta nds o ut against the ombre dark 
hue of the rest of the crab. The lesser 
claw of the male is ridiculo usly small and 
weak. a nd comparable in size to the pa ir 
a lways bo rne by the female. 

C lose to the hi2he t limit of the tide line 
a lo ng muddy fo r'esho rcs the compa ra tive ly 
la rge roving species Paragrapsus laevis is to 
be fo und she lte ring under stray logs o r slabs 
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o f tone. This b a c rab particularly partial 
to localities where ma ngroves occur. and 
is not given to fo raging during the daylight 
periods o f low tide. One unmistakable fea­
ture i a pair of noticeably swollen claws 
o f about equal size. These arc a purplish­
brown to a purpli sh-red a bove. but almost 
white below. The ground colo ur o f the 
shell is commo nly a much darker hue. o fteu 
with cattered fl ecks of grey o r yellow. 

The most e lusive of a ll crabs of the mud 
7onc is. incidentally. the la rgest o f its kind 
freq uenting local waters. This edible pecies. 
Scyl/a serrata. ha been named the Mud o r 
Ma ngrove Crab. It is not a plentiful 
c rab at thi s nea r southern limit o f its 
range. a nd no rmally spends the daylight 
periods of low tide hiding deep in a bur­
row amo ng the ma ng rove . The occasional 
capti ves mostly fall prey to fi shermen who 
draw their nets a t night. Unlike the "Blue 
Swimmer". this mud-dwelle r has a swo llen. 
bulky body. and the claw- bearing limbs arc 
thick. heavy. formidable weapons of 
o ffence. The genera l dark brown o r 
g reenish-brown colouring o f the body and 
limbs may be broken by o me light reti ­
culated ma rkings o n the upper ide of the 
swimming legs. Across the fro nt and well 
down each side-margin of the she ll there 
is a continuous set of evenly spaced teeth . 
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PARENTAL CARE IN INSECTS 
Uy C. N. S;\1ITHEI~S 

J mo t insects parental re pon<,ibi litics 
end "ith the deposition of egg . Once 

the) have been laid the female goes on her 
way and only by chance "ill she encounter 
either egg or progeny again : th is gives the 
impres. ion that the well -being of the nex t 
generation is left to chance. This. of course. 
i ~ not qu ite true; few species of insects 
would survive in the highly competiti ve con­
di tions of li fe in the wi ld were there not at 
least some provision made for ensuring that 
the young had .1 rea~onable start in life. 

In most pccies the greatest mortality 
occurs in the immatu re sta!!e . and an inves­
t igation of the habi ts of in ccts usually 
brings to light ~omc action by the parent 
which helps the young to urvivc. This may 
merely con. ist of making sure that the egg 
is deposited in a uitable place. The female 
dragonfly fl ies over a pond or stream and 
drops her eggs into the water: here the 
young have a chance to survive. which they 
would not have if the eggs were dropped 
on land. This is the simplest of provi ions 
for the young. making sure that they hatch 
in an environment to which they arc suited. 
An egg drifting freely in the water i open 
to all sorts of hanrd . and the dam elflies. 
close relati ve of the dragontlie . take thing 
a little further by inserting their egg into 
the tis ue of plants below water level. o 
giving a measure of protection to the eggs. 
Adult antlions drop their eggs in sandy situa­
tions where the larvae. on hatching. will be 
able to make their well-known conical pits 
for trapping the ants on which they feed . 

Selection of Plant 
I n species which have evolved a clo e 

a ociation with a single specie of plant , 
such as tho e in which the larva wi ll feed 
only on leaves of one species. the adul t has 
the task of electing the correct plant species 
from amongst all tho e which it encounter 
in its wandering . The caterpillars of ome 
of the specie of L ycaenid buttertlie (the 
" Blues' ') will feed only on certain specie of 
mi tletoe and female butterfli es must eck 
out the right specie on which to lay if the 
larva is to survive. The hover flies (Syr-
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The female water bug (Sp/wewdema) la} s 
egg on the bad of the male: he carries them 

unlll they hatch. 
Photo.-l lo v. Jrd ll ughc~t. 

phidac) u ually lay their eggs near a colony 
of aphids and the hover fl y maggots feed on 
them ; the adul t fl y itself ha no more in­
tere t in aphids as a food than the Blue 
Butterfl y ha in mistletoe leave . M aking 
provision for the following generation. in 
this simple way. i common amongst insects ; 
it is relative ly ea. y for an insect to seek out 
a suitable plant if it i within reach. 

A somewhat analogous method of provid­
ing food and protection for their larvae is 
adopted by the para itic wasp of the fami­
lies Braconidae and lchneumonidae. Here 
it is nece sary for the parent to find a ''ho t" 
insect (some pecie of para itic wa ps must 
find a certain ·pecie of host and no other, 
others have a 1\ider choice) in which its 
young can develop. The female wa p eeks 
out a host . often a caterpillar or other insect 
in the larva l tage. and attacks it by insert­
ing her ovipositor , which is a modi fied 
sting. into its body. Through thi mo t effi­
cient egg-laying instrument an egg is forced 
well into the body of the ho t. The host 
may go on leading an apparently normal 
life. with the wasp larva feeding on it 

Australian Natural History 



internal organs. Eventually. of course. the 
host uccumbs. but by that time the para­
sitic larva ha eaten sufficient food to enable 
it to complete it development. Here the 
wasp has taken step which ensure that its 
off pring wi ll hatch and be surrounded by 
food as well as be protected . 

Storing of Food 
The solitary wasps. of which there are 

many pccies in Australia. have evolved the 
habit of accumulating a food supply for 
the larvae and of toring this in special 
ways. uch as in hollow stems or in pecially 
constructed mud cells. Sceliphronlaetum, a 
yellow and black mud-dauber wa p. makes 
mud cell in protected situation . often vi it­
ing hou e in sea1ch of suitable ne ting ites. 
The ce ll . or chamber . arc made of com­
pacted mud. and each i stocked wi th 
spielers which have been paraly ed by sting­
ing. An egg is al o dcpo ited in each cell 
and the re ulting larva feeds on the store of 
paralysed spiders. In thi ea e. too. the 
larva hatche to find a food supply avail­
able. its food in this case being alive but 
paralysed. Provi ion by the parent for the 
well-being of the progeny is made before the 
young have hatched ; the female moves on. 
making one cell after another. 

In none of ~he in eels mentioned o far 
is there any contact between parent and oil­
spring. Opportunity for helping the follow­
ing generation is incrca cd immensely if the 
two generations have contact wi th each other. 

An aduh Bull-dog Ant 
(Myrmeda pulosa) feeding 
its larvae on ugar Anh 

( C ampo11orus pccies). 

l'ho to.-D. Trengrmc. 

June. 1962 

Thi happens in many groups of insects. and 
the closeness of the contact varies from one 
to another : thi contact can be regarded as 
an essential condition if true parental care 
i to be exerci cd. Jn ome pccies of ear­
wig the female constructs an underground 
chamber in which she stay with her eggs 
for some time after they have hatched. The 
young may deri ve ome measure of protec­
tion from encm ie by the presence of the 
female. but the as ociation seems to be a 
rather loose one and not of very great dura­
tion. This is certainl y so with the species 
of shield bugs which stand over their egg­
masses until the eggs hatch. The female is 
very easily di turbed and move from the 
gg mass on the lightest provocation. ln­

ciclcntally, egg-protection is not always the 
prerogati ve of the female insect : in the water 
bugs of the genu Sphaerode111a the female 
glues her eggs on to the back of the male. 
and they arc carried about by him until the 
young have emerged. 

Colonial Specie 
I t is in the pecie wh ich li ve in colonic . 

the ants. bees and ocial wa p . that paren­
tal ca re in the in;>ccts reache i t mo t highly 
developed condition. In the e in ect the 
female stays with her young after they have 
hatched. through their larva l and pupal 
periods of development, and i. associated 
with them after they have become adult. 
A lso. in tead of merely providing a bulk 
of food to sec them through their larval 
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development. the female provide~ food 
for the la rvae from time to time as required . 
She beco mes clo e ly associated with them 
fo r a long period a nd their well-being 
is her respo nsibility througho ut their 
period o f growth . She must find food for 
and feed the la rvae individua lly. at least 
until the colony is established : in the ho ney 
bees the female ta ke with he r a la rge num­
ber o f worker fro m the old colo ny to form 
the new. The associatio n o f fe male a nd o ff­
spring gives o ppo rtunity for care over and 
above mere feedi ng. The female ca n give 
active protectio n to the young and ca n make 
~ure tha t they a re kept in the most suitable 
environment: the la rvae and pupae o f ants. 
for example. a rc moved fro m place to place 
in the nest. be ing placed in the part o f the 
nest in which the most congenial co ndition 
arc to be fo und. The social wasps. such 
as Poliste.1·. bring thei r prey. wh ich con­
sists mainly o f caterpi llars. back to the nest 
and these are fed to the larvae. each of 
which is ho used in a cell of the suspended 
paper nest. 

''Reward" From Larvae 
There is o ne aspect o f this contact be­

tween parent and offspring which i peculiar 
and important to the pro per understa nding 
of parental care in insects . When the adults 
have contact wi th their la rvae a nd ta ke care 
of them. clea ning and feeding them. they 
o btain fro m the la rvae a "reward". This is 
in the fo rm o f small quantities of a ub­
stance ecreted by the larva o f which the 
adults a re very fo nd . The care a nd at ten­
tion g iven to the la rvae a re. the refore. o nly 
one side o f a n arrangement which is, in fact. 
a mutual o ne in that the adult rece ives some 
individual benefit fro m it. Thi reciprocity 
o f feeding has been developed to such a n 
extent in the socia l insects. and has bee n 
extended to mutual feeding among t the 
ad ults o f the colonies as well as between 
adult and la rva. that it has come to fo rm 
the bas is of the social s tructure of the 
colony. The fundamental na ture o f true 
parenta l ca re. which is closely linked wit h 
socia l st ructure in its most highly developed 
fo rm . has a different basis from tha t to 
which we a rc accusto med. In the no n­
colo nial species a certain behavio ur patte rn 
i ~ gone through by the female. who then 
moves o n to repeat the activity: whether o r 
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not the young survi ve beca use o f he r actio n 
she wi ll never know. In the highly develo ped 
social colonies there i a reciproca l a rrange­
ment whereby the young become o f interest 
to the adults fo r reasons other than tha t 
they a re their own offspring: this reciprocal 
feeding arra ngement maintains the whole 
colo ny as an entity. 

The ways in which insects pro vide fo r 
their young vary ; o mc do little, by mean~> 
of co mpa ra tively simple instinctive actio ns. 
o thers have evolved elabora te behaviour 
patterns to ensure tha t losses in the next 
genera tio n a rc minimised . 

Death oj'O. le M. Knig ht 
The Mu~eum record~ with deep regret the death 

of one of it ' ho norary correspo ndents, Oscar le 
Maistre Knight. B.E .. A.M.I.C.E .. A .M.I. E .Aust.. 
e n December 17. 1961. at the age of 73. 

Mr . Kn ight \ connection w11h the M useum 
~tarted when he became interested in geology in 
the middle 1930's, and as a result he took courses 
in geology and mineralogy a t the Sydney Techni­
cal College. He put h is stud ies to good use by 
undertal. ing a detailed su rvey of the outcrops of 
fos~il in~ect ho rizon in the Pe rmian rocks o f the 
Belmon t-Warner·~ Ba~ district. near Lake Mac­
quarie. .S.W . During this work and by diligent 
col lecti ng he accumulated al mo st 1.000 bea utifully 
pre~e rved foss il insect wings which he later 
presented to the Mu cum. He wa~ a lso large ly 
instrumental in obta ining for the Museum the 
Ma'colm Stanley collection from the ~ame area. 
and the\e two coll ections fo rm the ba~is of the 
Museum· oumand ing collection o f Permian 
insect \\ ing'>. 

Apart from hi'> interest in pa laeontology. Mr. 
Kni ght devoted a great dea l of time to mi nerology 
and gem -cutting. He a lso de-.igned and buil t a 
new type of direct ~peci fic-gravity balance of great 
w,e in the idcntificJ tion of gem-,tones. His collec­
tion of cut gem-'>tone~ and hi \ ~pec ific gravit y 
balance were pre-.ented to the Museum. 

In his later year\ he too l.. a great interest in 
Aborigina l \tone implements. and the Museum 
~:o l lecti0n ha~ been enriched "ith material he 
collected from ma nv localitie~ in cw outh Wale~ 
and Central Au,tralia. 

On numerOLh occasion'. Mr. Kni ght accom­
panied member' of the Mu,eum <, tafT o n offic ia l 
field trip,, mal..ing hi' vehic le a nd camping equip­
ment free ly a, a ilable . All members of the staff 
who tra,·elled and worked with him invariably 
formed a warm and lasting friend\ hip. 

M r. Knigh t • ufTered ill-health for the la\! few 
years of hi-. life anJ in the last few months he 
!.new he had not long to live. Thi '> situation he 
faced "ith the couraee one would expect fro m a 
man of h i~ out\tanding character. He will be 
,:~dl ) mi , , ed. - R.O.C. 
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This po ker-work picture o f the T au ngurong Aboriginal tribe in battle wa done by Carol in.: 
Le Souef. wife of Albert A. C. Le Soeuf. o n the lid o f a wooden box in which a re kept modeb. 

made by her hu~band in 1867. of the weapons fo rmerly used by this tribe. 

Central Victorian Aboriginal Weapons 
By A. MASSOLA 

Curator of Anthropology, Nationa l Museum of Victoria 

TH E illustrations for this article are fro m 
photographs of a set of models of the 

weapons fo rmerly used by the T a ungurong. 
a large Aboriginal tribe o nce inhabiting the 
valley of the Goulburn River. in Central 
Victoria . 

The models a te. perhaps. the o nly com­
plete record o f the weapons o f th is tribe. 
as no systematic collecting had ever been 
do ne a mong t them. The ea rly contacts 
between the T a unguro ng and the white 
colo nists proved disast ro us fo r the fo rmer. 
Whereas in 1850 they were a well-organised 
tribe. by 1860 not many of these unfo rtu­
na te people were left. The di covery of 
gold. with its attenda nt influx of tho usands 
o f gold-seekers. oon reduced the Taun­
gurong to a negligible number. The gold­
seekers. of cour c. were not inte rested in 
the Aborigines as uch. and nobody tho ught. 
in those feverish days. of studying them or 
of fo rming collections o f thei r material pos­
se sions. When the impo rtance of collec­
tio ns was realised it wa too late. Hence 
the great value o f this set of models. 

Made in 1867 by A lbcrt A. C. Le So uef. 
they a re perfect minatures of every type of 
weapon known by him to have been used by 
these Centra l Victorian Aborigine . He had 
every o ppo rtunit y to ha ndle and exa mine the 
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o rigina ls. He was the son o f Assista nt Pro­
tector of Aborigines W. M. Le Souef. who. 
in 1840. fo unded the Mission Statio n a t 
Murchison. on the Goulburn River. There 
the A ssistant Protecto r too k a ll his fa mily 
and lived in a very primitive way amongst 
the na tives, ma ny of who m had never be­
fore seen a whi te man. Yo ung Albert thus 
had ample opportunities to mix with them . 
This knowledge o f the nati ve was of great 
advantage to him when. in 1858, in partner­
shi p with Sherbo urne Sheppard and W . N . 
Atkins. he took up T allygaroopna Statio n. 
con. is ting of 160.000 acre o n the right 
bank of the G o ulburn River. just north o f. 
and adjoin ing. Shepparton. Here he con­
tinued hi s fri endly relations with the na tive . 
a nd left fo r po te rity a number o f published 
descriptions of their way and manner o f 
life. whi le his wife. Caro line. a gifted art ist. 
painted camp scenes a nd corroboree . 
A lbert A . C . Le So uef died in 1902. 

A s seen by the illustratio ns. the model 
in this set were made wi th care. and. we 
can believe. are exact copies of the o rig i­
nal . They a r.::. therefo re. extremely use­
ful as a ~uide fo r the student o f the weapons 
used by the natives o f this region. lt must 
be bo rne in mind that the followi ng descrip­
tion o f the implements and the use to which 

Page -17 



3 

11 12 

4 

5 

6 13 

7 

~--------=-----~ 9 10 

Plate I . 

they were put naturally refers to the origi­
nals from which these models were taken. 
and not to the models. The native names 
given are mainly in the language of the 
Yarra tribe. the Woewuron!!. the immediate 
southern neighbour and aiiTes of the Taun­
gurong. Woewurong appellations are used 
becau~e . in mo.)t instances. the Taungurong 
name for the implements ha never been 
recorded. 

Plate 1 
Beginning from the left:-

o. I : Worru-worra. a throwing stick 
used in fighting and al o for hunting game. 
l t was generally made from the root of a 
sapling of the tea-tree (Melaleuca ericijo!ia). 

o. 2: Karat:ik (in Taungurong). stone­
headed axe: the ~.tone u ed for the head wa 
usually of metamorphic rock . The handle 
was a length v f tough apl ing. split. and 
bent around the head. lt wa!. tied nea r the 
head and at the distal end with the fibre of 
the stri ngy-bark tree. or the ~inews of the 
tai l of the kangaroo. and further ecured by 
vegetable gum. 

o. 3: Kudjeroon~. a club. or waddy, 
with a bu lbous round head. used most com­
monly in single combat. when both comba­
tant protected them elves with the wooden 
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shield ( mulga). Blows were only aimed at 
the head. and it would have been deemed 
unfair to strike at any other part of the 
body. 

o. 4: Another form of Kudjeroong. I n 
this va riety the head is ova l in cros -sect ion. 

o. 5: Y eamherm. This weapon was 
u ually u ed in hand-to-hand combat. 
although it was sometime thrown at an 
enemy. 1t could also be used as a stab­
bing weapon. and the sharp point would 
then inflict a dangcrou wound. Red gum 
or box wa. prekrrcd for its manufacture. 

o. 6 is another form of Kudjeroon!!. In 
thi va riety the bulbous head wa flattened 
to the extent of producing two blunt cutting 
edges. 

o. 7: l .eoni/e. A good l!onifq was made 
of hard. heavy \\OOd. and. in order that i t 
might stand a h~avy blow without splitting. 
a root with a curve in it was chosen. The 
weapon wa!> employed in !>ingle combat in 
the same way as the Kudieroong. but it i. 
sa id to ha ve been more dangerou . as the 
curvature enabled the point to get over the 
protection of the hield. 

o. 8: Yea m berm. the throwing form of 
o. 5, only differing from it by the curved 

shaft. l t was sometime thrown in a way 
that eau ed the harp point to enter the 
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body of the enemy. thus inflict ing a eve re 
wound. 

o. 9: KonnUIIJ.:. fighting stick. sha rpened 
at both end . employed in close combat. 
when it was held by the middle and u ed 
for stabbing. 

o. 10: Kcmnan , woman's digging stick . 
This tick. sharpened at both ends and 
hardened over .1 fire. was made from any 
uitable apling. l t was principally used 

by the women for digging roots and small 
animals from the soil. but could al o be 
used for fighting. 

o. 1 1 : Srone chisel . The head was an 
edge-ground flake of hard stone. such as 
basalt. or diabase. set in a cleft stick, held 
in position by a ligature of nati ve string. 

sed in manufacturing wooden implements. 
o. 12: Koornxoon. The i llustration 

shows one of a pai r of models of tick 
made from a ~onorous wood. These were 
used by the Aborigines during corroborees 
and in!!-son!! . One of the e sticks was 
held in ~each ~ha nd and one struck against 
the other. thus keeping time or emphasizing 
the dance tep or the words of the ong. 

o. 13 : Wit-wit, a plaything. When 
properly thrown to skim along the ground. 
it could be made to leap from spot to spot 
for over 200 ya rd s. l t was made f rom a 
suitable sapling. the head being part of the 
root. 

Plate 2 
T op centre: Mulga, a strong wooden 

shield u ed for wa rding-off blows given with 
the Kudjeroonf? or Leoni/e. I n these shield !> 
the section through the middle i diamond-
haped . the inner and outer face of the hield 

therefore being angular. 

From top left down:-
DrtllllllWJg, another form of M ulga. Lt i 

wedge-shaped. or a flattened diamond in 
cross- ection. thus presenting a very harp 
edge to the incoming blow. 

The next shield shown is a third form 
of the Mulxa. I n this specimen both the 
outer and the inner urface lack the typical 
angle. therefore pre enting a convex-con­
cave appea rance. 

llumgeet . War boomerang. The Bum­
gee/ was thrown straight at the enemy, who. 
if hit. would receive a severe cut. l t was 
parried with the shield. Sometimes the 
thrower could cause it to trike the ground. 
rebound. and hit the person toward whom 
it was aimed. When thrown this way it 
was much more difficult to parry. The Bum­
gee/ did not return to the thrower. 

Wonguin . Thi s is the play boomerang 
which. when properly thrown. came back 
to the thrower. I t wa not used in figh ting. 

From top right down:-
Geea/11. This shield was w.ed as a pro­

tection against spears. lt was most com­
monly made from the inner bark of 
F.ucalyptus vi111inalis, the M anna Gum. T wo 
types of this shield exi t , the difference 
being in the handle. I n one this pa rt i cut 
from the olid. while in the other the handle 
is made of a separate piece of green wood. 
thrust in two holes, expressly bored for the 
purpose of receiving it. When dried it is 
almo t impos ible to take this handle off. 

Murriwan (Goulburn tribe) or Kurruk 
( Ya rra tri be). Thi is the spear-thrower. 
the implement with which spears could be 
thrown with much greater force and accur­
acy. Spear-thrower. were furnished wi th a 

• • • - -Plate 2. 
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ba rb which fitted into the ho llow a t the butt 
end of the spear. T wo types were used 
by the Abo rigine of this regio n. ln o ne 
the barb was cut o ut o f the o lid . while 
in the other. as in the present model. the 
barb wa made from a fragment o f bo ne. 
lashed o n with native string smeared o ver 
with vegetable g um . 

Murriwan . Spear-thrower. a above, ex­
cept tha t the barb a t the top o f the imple­
ment was carved o ut of the solid. 

Murriwan . Spear-thrower. simila r to the 
last. 

Plate 3 
From top:-
W ormegoran, a two-pro nged spear used 

for catch ing fish. The spear-thrower was 
not used with this im plement. 

Koy-yun. Hunting o r war spear. T his 
wea pon was fashio ned with great care. l t 
had to be very st ra ight a nd the point had 
to be very smooth and harp. Thi spea r 
was not ba rbed . lt wa thrown by hand 

Mongile. the jagged spear. These war 
spea rs were great ly feared becau e o f the 
nature o f the wound they inflicted . In 
ma king them. a groove was cut o n each side 
of the point. a nd continued fo r a foot o r 
mo re a lo ng the ha ft. In th is groove were 
embedded ~ a number of sharp chips of 
qua rt7. These were further fastened o n by 
coating the grooves with vegetable g um . In 
the model shown the chips of qua rtL have 
unfo rtunately been lo t. T his spear was 
thrown by hand . 

The next implement shown was made 
fro m two lo ng wooden rod . each fitted to 
a central section of reed . The reed en ured 
great fl exibility. A noose of na ti ve string 
was fitted to o ne end of the rod . The hun­
ter. hidden behind some bushes. would con­
tri ve to slip the noo e over the head of 
a bird. when, with a quick jerk. it would 
be secured. 

Tirrer. The uppe r pa rt of thi pear con­
sisted of a sha ft o f ha rd, heavy wood. with 
a series o f ba rbs cut a lo ng o ne side o f the 
point . The heavy wooden shaft was inserted 
into a reed , where it was securely fastened 
with native string a nd vegeta ble gum . This 
spea r was thrown with the spea r-thrower. 

andum. War spear. A spear simila r to 
the last. except tha t it was made from a 
single length of hard wood a nd was not 
fitted to a reed ba e. This pear was not 
thrown with the pear-thrower. 

Tare. Thi spear is similar to the 
last. except tha t it is no t barbed . 
thrown with the spear-throwe r. a nd 
used in wa rfa re. 

econd­
lt was 
mainly 

These models are kept in a wooden box 
o rna mented o n the four ide and on the 
lid with scene o f Aboriginal life do ne in 
poker work by Caroline Le So uef. It is 
not the purpo e o f the present a rticle to 
de c ri be th is European a rt. It is suffic ient 
to say that. as ca n be seen by the battle 
scene illustra ted. it is a fai thful representa­
t ion which adds to o ur knowledge of the li fe 
o f the Taunguro ng. 

Plate 3. 
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REPTILE STUDIES 
MUSGRAVf 
RANGES 

\ 
67 HAROLD G. COGGER 

TO study adaptation i to stud y evolutio n 
in action. Perhaps thi s is the principal 

reason why desert faunas have always 
attracted so much of the attentio n of 
bio logists, for anima ls and p lants have 
evolved a wide variety of complex struc­
tura l, physio logical and behaviou ral adapta­
tio ns to ena ble them to survive the rigid 
and extreme conditio ns of a rid regions. 
T emperature extremes, low and unreliable 
rainfall, and high evaporation rates a re just 
some of the more o bvio us factors which 
make life in the desert mo re hazardo us than 
in many other environments. 

Such an intere t was instrumental in 
p rompting the autho r to choose Central 
Australia as the site fo r field work on 
reptiles in May. J une and July of 196 1. 

Our party consisted o f the author 
(herpetologi t) , H . D. Hughes (photo­
g rapher) and R . D. Mackay (preparato r) . 
We travelled nearly 7,000 miles thro ugh 
fo ur States in a one-ton Willy's J eep . The 
route taken is shown in the map above. 

T o most people the central portion o f 
Austra lia is ra ther indefinable " desert' ' , or. 
as frequently described o n maps. an even 
mo re obscure "semi-desert". This con-
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fusio n arises largely beca use the arid parts 
of the continent consist of a wide variety 
of environmental types. Sto ny o r sandy 
plains, forests of mulga or gidgea. spinifex­
covered sand ridges, ma llee, salt lakes and 
claypans, and h igh. bare mo untain ranges 
all intergrade to p resent a complex and 
confusing picture of the " desert". 

Low Rainfall 

The com mo n facto r. however, is low 
rai nfall. The greater part of the Centra lian 
region receives an average o f less tha n 10 
inches o f rain each yea r. Rainfall is unpre­
dictable and spasmodic ; la rge areas may 
fa il to receive a ny rain fo r a year or mo re. 
Hence, a ltho ugh growth may be extensive 
immediately following rain , this is soon 
red uced to a spa rse xero phytic vegeta tion 
which may be considered to be more o r less 
perma nent. 

However, two o f the po in ts just men­
tioned- the uniq ue adapta tions o f the desert 
flo ra a nd fauna, and the wide variety o f 
enviro nmental types-serve to emphasize 
o ne o f the most popul ar misconceptio n 
concerning the Cent ra l Austra lia n region. 
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OPPOSITE PAGE (left to right from top): ( I ) T he Mu>grave Range~. viewed from the east. 
They are approached through open mulga fore ts and low rocky hilb. (2) The Shingle-back 
or ~leepy Lizard (Trachydosaurus riiKosus). a common diu rna l liza rd o ften found toraging 
in the open. ( 3 ) A broad valley in the hea rt of the Musgrave Ranges. ( 4) A Pigmy 
Goanna (Varnnus gi/leni). essential ly an a r boreal spec ies a nd usua ll y found in close associa­
tion with m ulga trees. (5) A clump of porcupine grass or spinifex ( Triodia Jp.) on a sa nd­
ridge near the M usgrave Ra nges. Spinifex consti tutes a major habita t for reptiles in Central 
Australia. Note the lighter-coloured seeding heads. (6) The Beaded Gecko ( Dip/odactylu .l 
elderi). a lizard usual ly found intimately assoc iated wit h spinifex. through the interl acing 
s pikes of which it moves easil y and rapidly. (7) View from a rocky peak near Mou nt Wood­
ruffe (4.970 ft.). showing the barren a ppearance of the ranges. The vegetat ion consists 
al most e nt irely of spini fex c lumps scattered over a tumbled and broken rocky surface. ( 8) 
A Rusty D ragon (A mphibolurus ru/esce/1 .\ ) which is found in the rocky habitat shown in the 
previous photo. TI-IJS J>AGE: ( 9) A dege nerate-limbed kink. Rhodonn bipes. a burrowing 
s pecies found in m a ny pa rts of Central Aust ralia. ( 10) View, f ro m the south . of a cent ral 
portion of the Musgrave Range•. ote the th ree d istinct zones-the fo reground plain of 
~altbush a nd bluebush . the thin line of mulga forest at the base of the ra nges. and the rock y. 
~pinifex-covered mo unt ains. ( 11) H ead of a Spiny-ta iled Gecko ( Diplodoctylus .1tropl111rtts). 
a pecies wh ich is equa ll y at home in spinifex a nd in trees. The intricately-patte rned eye is 
a bright golden or il ver colour in life. ( 12) A low h ill in the Musgrave Range. showing 
the patchy distribution of the spi nifex a nd its occu r rence both on the rock} hills a nd on the 
flat. sand v a reas. The scattered corkwood trees are characteristic of the Central ian cnviron-

- me nt. ( Photos 5 a nd 12 b} Howard Hughes: ot hers bv the a u thor.) 

t ha t it is mo notonously ho mogeneous. 
Indeed. to the trave lle r, Cen tral Au stra lia 
presents a confusing array of contou rs and 
colo urs. a nd many people have confused the 
bo redo m o f satiatio n with the bo redo m of 
mo noto ny. 

On leaving Sydney o ur prin c ipal d est ina ­
tion was the M usgrave R anges. a cha in o f 
mo untains runn ing in an east-west d irectio n 
fo r about 90 miles, a nd averaging fi ve o r six 
miles in width . T he Musgraves a rc located 
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just a few miles south of the South Aus­
tra lia-Northe rn T e rritory bo rde r. and a bout 
120 miles east of the Western A ust ral ian 
border. 

Rugged Ranges 
D esp ite the gene ra l concep t ion o f Centra l 

Aust ra lia as an extcn ive plain. the Mus­
graves rise to a height of 5.000 ft . (3 ,000 
ft. above the surrounding country). In 
appea rance they are barren and rugged , in 
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most parts the starkness o f their rocky con­
to urs being broken o nly by an occasional 
tree. There is no commo n cent ra l divid ing 
ridge, the Ra nges consisting mere ly of a 
mo rass of individual rocky peaks sepa rated 
by na rrow ravines o r wide va lleys. Ma ny 
of these va lleys are but extensions o f the 
surro unding desert , a nd a t times extend 
deep into the heart of the Ra nges. 

Permanent water is fo und only in occa­
siona l isolated rock-holes scatte red through­
o ut the Ranges. Such rock-ho les are usually 
the result of an extensive draina!!e basin , 
and a no n-poro us substratum, ~and are 
usually in such a positio n as to be p rotected 
fro m excessive evapo ration . For this reason 
we chose as our cam p site a rock-hole known 
o nly by its Pitjandja ra tribal name of "Erli­
wunyawunya", o n the southern side o f the 
Musgrave . Here we set up our tent o n a 
sandy patch beneath the shade of a River 
G um , a sho rt dista nce from the watcrho le, 
and below a series of tower ing peaks fro m 
the lopes of which E rliwunyawunya receives 
its life-gi ving wate r. Unfo rtunately. o ur 
vi it took p lace towa rd the end o f a pro­
lo nged d ro ught , with the result that o nly a 
sma ll q uantity of soupy g reen wate r was to 
be fo und in a few isola ted crevices. 

Relict Species 

Apart from the avai labili ty of wate r. there 
were a number of reasons for camping at 
the foot o f the mo unta ins. F irstly, it has 
been suggested by bio logis ts working o n 
certai n groups of animals a nd pla nts that 
the Centra li an ranges. due to particula r 
climatic diffe rence . act more o r less as 
"oases·· in the urro unding desert, a nd in 
this way a re refugees fo r certain species 
which o therwise could not withstand the 
harsh cond itions of the desert. In this way 
vario us an imals and pla nts, which were 
mo re widespread when the count ry was 
more humid , have been able to survive in 
these pockets in the ranges. even tho ugh 
such pockets may be little more than sma ll 
va lleys. ravines o r rock-holes. (See a rticle 
by J. A. K east in "The A ustra lian Museum 
Magazi ne", Vol. X III. o. 3, 1959. ) 

A ltho ugh th is is certainly true of a num­
ber o f a nimals. we were a nxio us to study 
the reptiles of the Mu grave (and sub-
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sequently other Centra lian ra nges) in a n 
attempt to determine whether a ny uch 
" re lict" species occurred. 

We were a lso anxious to study the 
changes occurring in the reptilia n popula t ion 
between the ranges and the surrounding 
desert. I s the re any basic change in the 
numbers a nd kinds o f reptiles when o ne 
moves from the desert sandhills in to the 
mo untains? One would na turally expect to 
find certa in species restricted to o ne habitat 
o r a nother. but is this rest ric tion due to 
basic and absolute differences between the 
two en vi ro nments o r does it merely refl ect 
mino r habitat variatio ns? 

Hence. by setting up our work ca mp at 
the foot of the ranges, we were able to study 
the tra nsition between these various habita ts, 
a nd their effects on reptilian distributio n. 

Evolution of New Species 

A nother impo rtant aspect o f this pro blem 
concerns the development o f new fo rms. If 
certa in species were to be restricted to par­
ticula r habita ts associa ted wi th the mo un­
tains. the isolation o f the mounta in ra nges 
from o ne ano ther resu lts in the isola tion of 
pocket o f the sa me habitat and hence the 
isolat io n of o ne population of a particula r 
species from ano ther. This is a basic re­
q u irement for the evolut ion of new specie . 
a nd the diffe rences (if a ny) be tween such 
po pulatio ns a re ind icative of the period a nd 
degree o f isola tion. T h i questio n is. how­
ever. particularly complex. a nd a ttempts to 
over-simplify such cases have resulted in 
ma ny e rroneous conclusions. 

The reptile fauna of the Musgraves (and 
the surrounding country) i rich and varied . 
O n the basis of thei r habitat or way of life. 
these reptile can be placed in fou r basic 
categoric-

( 1) Spinifex (Tr iodia)-dwell ing forms. 

(2) R ock-d welling fo rms. 

(3 ) Arbo rea l fo rms. 

( 4) Burrowing forms. 

So fa r as the lizards are concerned (the 
reptiles in which the autho r was most in­
te rested). the first gro up is the la rgest. When 
one considers that various pecies of po rcu­
pine-grass o r spinifex (Triodia) cover 
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enormo us tracts of Central Austra lia, rang­
ing from the desert sandhills to the very 
summits of the mountain ranges, and that 
in most places it constitutes the o nly per­
manent a nd extensive gro und-cover, thi s 
fact is not surprising . 

H owever, it should be stressed that these 
habitat differences are not a lways clear-cut, 
and a number of species occur in two o r 
more categories. Much o f o ur time was 
taken up with exploring these different 
habitats in an a ttempt to determine the prin­
cipal factors governing the microdistributio n 
of species within the area. 

As a total of mo re than forty species of 
lizards were found in these vario us habitats, 
there would be little po int in attempting to 
list o r describe them in this article. Some 
o f the more interesting are illustra ted in 
the photographs. 

Apart from these broader pro blems, how­
ever, studies were made of the individua l 
ecology a nd behaviour of desert lizard s, and 
their adapta tions to their rigoro us enviro n­
ment. 

Desiccation Problem 

One of the greatest difficulties facing a ny 
animal, including man h imself, in desert 
regions. is that o f desiccation. Witho ut 
water, animals simply cannot survive. In 
the area in which we were worki ng, surface 
water was virtually no n-existent. except for 
isolated rock-holes in the mountains, many 
miles apa rt. 

This p roblem has been overcome in a 
num ber of ways by desert liza rd s. So me 
of them bu rrow deep into the sa nd where 
conditio ns are relat ively moist, a nd where 
they can regain the moisture lost when they 
fo rage above gro und . The m ajority of 
species are nocturnal in habit, and are there­
fore not subject to such extreme desiccating 
effects of low humidity and high tempera ­
tures as are diurnal lizards. Others feed o n 
certain insects, such as ants, which have a 
high water-content. and th is supplies the 
lizards' to tal needs. Some of these ant-eating 
lizards, only 3 in. o r 4 in. long, might eat 
as many as 600 or 700 ants in the course 
of a day. Another means of water conserva­
tion has been the development of a thick 
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horny skin which is mo re or less impervious 
to moisture. 

There are, of course, othe r complex 
physiological ways in which water can be 
conserved (such as increased re-absorption 
in the urodaeum o r kidney), and such 
mechanisms often achieve their greatest de­
velopment in desert species. 

Another problem is temperature. Sum­
mer temperatures in inland Australi a may 
go as high as I 1 oo to 120°F. ; a t such times 
the gro und temperatu res may be in the 
vicinity of 120° F . to 140°F. , a nd this is 
from 15° to 35° above the letha l tempera­
ture for most lizards that are active during 
the day. How, then, can lizards survive in 
temperatures that a re so high? H ow do so­
called "cold-blooded" animals maintain their 
body temperatures some 20° below their 
surro undings? We've fo und that they do 
this in a number of ways; for example, they 
raise their bodies and tails fro m the gro und 
to leave a n insulating layer of a ir between 
thei r bodies and the hot sand . Diurnal 
desert lizards a lmost invariably have an im­
macula te white belly which re-f'lects the heat 
from the hot gro und . When they get too hot 
many lizards pant , which results in a res­
piratory heat loss that reduces their body 
temperature. Burrowing is another method 
of avoiding excessive temperatures. These 
are just a few of the many adaptations that 
may be observed in desert repti les. 

Not o nly are high temperatures a prob­
lem. Our coldest night was 15 "F .. a tem­
perature a t which rept iles would quickly die 
if they did not take shelter in well-insulated 
surroundings. such as burrows, ho llow trees, 
rock crevices, or under vegetatio n. 

Food Supply 

Food supply is a lso subject to consider­
able fluctuatio n in the a rid parts of the Aus­
tra lia n continent. Droughts, wi th their 
resultant effects o n vegetatio n, may extend 
fo r years, a nd this imposes a serious drain 
o n food resources. It has been found that, 
to offset th is, many desert reptiles have de­
veloped means of fat storage within their 
bodies which wi ll a llow them to survive 
prolonged periods witho ut food . For 
example, in laborato ry experiments, small 
nocturnal gecko lizards, only a few inches 
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lo ng. have been able to survive fo r a bo ut a 
yea r without a ny food whatsoever . The pre­
cise physiological mechanisms whereby this 
fa t sto rage takes place a re not fully under­
stood . 

Expedition's Importance 

r have a ttempted to descr ibe, briefly, the 
nature o f o ur work in the Musgrave Ranges, 
a nd o ur reasons for choosing to work in the 
area. lt will be some time before the full 
results o f o ur effo rts a re known. lt sho uld 
a lso be st ressed that o nly those aspects with 
which the author wa persona lly concerned 
have been d iscussed. Apart fro m the work 
on reptiles, a la rge num ber of other a nimals 
were collected fo r tudy by bio logi ts in A us­
tra lia a nd overseas. ranging fro m tiny sna ils 
to kangaroos. Film were taken which will 
be u. ed by the Mu eum fo r ed uca tiona l pur­
po es. Expeditions of this kind, where 
a nimals a rc tudied in their na tu ra l enviro n­
ment. a re not o nly helpful. but a re vita l 
supplements to work in the labo rato ry. 

Anton Friedrich Bruun, 

1901-1961 
On December 13. 1961 . Dr. Anton Fr. 13 ruun 

died ~uddenl y on the e'e of his 60th birthday. H e 
had been lectu ring to tudents in the zoologica l 
labo ra tory at Copenhal!en Universi ty, where he 
was Professor of Oceanolog\ . The night before. 
at the Chri tmas celebration of the Danish Ad ven­
turers· Club. he had recei, ed a n O'vation \\ hen 
he made the speech of the evening. 

Wi th his passing many in the A ustralian 
M useum feel they have lost a dear friend and a 
valued colleague. Dr. 13ruun·s association with 
this Museum began ''hen he visited it in 1929 
as a \ outhful zoologist assisting Professor 
Johannc• Schmidt on his famous eel invcstiga­
tiom aboard the "Dana.. during the Danish 
Oceanographical E\pedition around the \\Orld in 
1928-30. He brieny visited the M useum again 
in 1949. and later returned with another Danish 
deep-~ea eweditio n when the "'Ga la thea'' visited 
S\dne\ in 1951. On thi~ occasion he was the 
scientific leader of the e\pedition. In bet\\een 
the~e period~ he had become a n eminent marine 
70ologist attached to the Zoological Mu cum in 
the Univer~it) of Copenhagen. had been scientific 
leader of the D Jnish "Atlantide" E'pedition to 
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the coast of West Afr ica in 194 5- 1946 , and had 
reprc e n ted D enmar k. a nd the Uni vers ity of 
Copenhagen. at man}' internat ional scientific con ­
gres es. At the invitation of the University of 
California. he led the Scrip ps Institute of Oceano­
gra p hy\ Expedition to the South China Sea a nd 
the Gulf o f T haila nd. 

-E. P. and G.P.W . 

Book Review 
MI NtS I T H e SPII IFI X. T H t:. SlORY OF MOUNT 
ISA M t tS. b) Geo!Tre) Blainey: Angus a nd 
Robertson. 1960: pp. 233. p i. 24. P rice. £ 1/7/ 6 . 

More space tha n i~ available would be required 
to do justice to th is remarkably fine account of 
the discover y and development of Mount l sa, a nd 
the histor y of the whole C lo ncurr y mi neral fie ld 
from the t ime when Burl.e. in 186 1, o nl y 200 
mile from the Gulf of Carpentaria. named the 
Cloncurry district. 

The ~tory b long and complex. The whole 
h istory of most of the numerou copper mt mng 
vent ures in the C loncurry fie ld pr ior to the dis­
covery o f Mount ha is one of a lmost unre l ieved 
failure. The author a ptly describe~ Cloncurry 
a'> ''the scene of more unfulfilled promises than 
any other town in Au tralia". Diffic ulties that at 
the time seemed in'>urmountable were encountered 
time and time again for many years a fter the first 
discover) o f the Mount ha ore bodies. T he area 
i ~ extremely remote. formidable technica l prob­
lems had to be overcome in the mill ing and smelt ­
ing of the low-gradl.! silver-lead-zi nc ore. and the 
development of the mine took place in the depre~­
'>ion )ears. when local c3pital wa'> unavailable 
and over\ea~ capital hard to get. Mount lsa wa'> 
no get-rich-quid. propo'>ition. and many were th e 
vicis~illlde~ until it finally became Australia's big­
ge'>t copper producer . ~econd greate t lead pro­
ducer. a major producer of zinc and ~i l ver. and 
Queen<,land's bigge'>t ,ingle industrial concern . 

The earl y a ttitude to the field which persisted 
for many }ean, i-, '~ell illustrated b} the tory 
of one Mullavey. part O\\ner of the Rio Grandc 
lea~~. who. b3cl. in 1924. wa~ a larmed that hi, 
partner was a~k i ng too much when he stuck out 
fo r a modest £5.000 when asked by prospective 
pu rcha'oers to gi\ e a four-month option on the 
le1'>ed . Said l ullavey. "This i no -- Broken 
H il l. If you'd been '>Cn~ible (i.e .. a\l.ed for less ) 
we might have got to Camoowea l fo r a \\eel.. on 
the whi'ol.y". 

In the ha nds of a le;,-, ~killed writer. the account 
of the financia l hi\lory of the m ine. necessitating 
the quoting of many facts and figure . might have 
become monotonou'>. At all time~ the author 
h1ndle' his material mo\1 ably and give., an ab orb­
ing account. Hi., nair for presenting mining hi;,­
tory in an accurate yet readable form i; most 
apparent. this being hi, ~econd '>Ucce"ful bool.. 
of thi'> genre.-R.O .C. 
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BOWER-BIRDS 
By A. J . MARSHALL 

Dean of the Faculty of Science, Monash University, Victoria 

B O W E R-B IRDS, like Phar Lap, Les 
Darcy, the Ma n from Snowy River and 

that dog that helped MacDougal ( if tha t 
was his name) T op the Score. have beco me 
part o f the folklo re of Austra lia. Like most 
people. I hea rd abo ut bower-birds fro m my 
pa rents (both of who m came fro m " The 
Bush") lo ng before I saw one. 

T he countryman 's sto ry is si mple a nd 
limited, as is his apprecia tio n o f most natura l 
phenomena aro und him . Bower-birds col­
lect bright and colo urful objects indis­
criminately. and play with them at "play­
grounds' '; a lso, they eat ga rden fruit a nd 
therefore may be legitimately shot o n sight. 
This pattern of fo lk belief is commo n to 
coastal dairy-farmer and inland sheep­
fa rmer a like. 

The evolution of knowledge and ideas 
a bout bower-bi rds is in itself an interest ing 
subject. As fa r as I a m aware. nobody has 
yet asked t ri bal Aborigines o r Papuans what 
thev believe to be the functions of the 
bo~er. but at least some of the ea rly ex ­
plo rers have left thei r speculat io ns o n 
record. Thus. Sir George G rey tho ught tha t 
a bower of the G reat Grey Bower-bird was 
the nest of a kan!!a roo rat when he first saw 
it in March. I f38, and in the fo llowing 
year Captai n J. Lort Sto kes, of H.M .S. 
''Beagle". conjectured whether bowers o f the 
same species were "some Austra lian 
mother's toy to a muse her chi ld " . Later. he 
was invi ted to inspect a bird 's " play-house" 
where he saw the bird "amusing itself" by 
carrying shells through its a rchway. T his 
idea that bowers were essentia lly play­
g rounds was fo llowed by o ur pioneering 
fo refa thers who washed gold and establ ished 
' 'sheep-runs'', as they were then called . 
Bower-birds. too, were said to build " runs" , 
a nd to play a t them . 

Gould 's Views 
Jo hn Gould began the era of the record­

ing natural ist when he arrived here in 1838. 
l t was G ould who first bro ught befo re the 
general public the poetic na me bower-bird, 
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but he was not taken in by settlers' stories 
of play-theatres a nd play-things. "These 
constructions ... are used by the males to 
a ttract the females," wrote Gould tersely. 
They are, he said furth er, "perfectly anoma ­
lo us in the architecture of birds". Fifty­
three years la ter, A lfred Newton, P rofessor 
of Zoology a t Cambridge, and the leading 
o rnithologist of the day, was to say that 
" this statement. marvellous as it seemed , 
has been p roved by many subsequent o b­
servers to be strictly true" . 

In Victo ria n England there was a n even 
greater inte rest in natura l histo ry tha n there 
is there today. Ma ny gifted amateurs, li ke 
Dr. Gideon Ma ntell , who discovered the 
first-known dinosa ur. pu rsued their hobbies 
to a fa st id io us, almost professional. degree. 
So there was aroused in Engla nd far more 
excitement about the " new" bower-birds 
than there was among the sheep-fa rmers and 
gold-d iggers who were bui lding New Hol­
la nd into Australia. o r la mentably, than 
there is today among their inheri tors. Soon, 
the term "bower-bird" became affectionately 
appl ied to an ybody. o ften little girls, who 
indiscrim inately accum ulated colourful ru b­
b ish. In 1878. Trelawny, in his " Memoir 
of Shelley". reports himself as having said, 
not later tha n 1822. that "you too have 
built your nest [sicl after the fashion of the 
Austra lian bower-birds" . Th is, incidentally. 
is a near classic case of inaccurate memory. 
It would be mo re than two decades befo re 
Gould bro ught the name " bower-bird" be­
fore the English public. 

"Anthropomorphic Nonsense" 
G o uld's surmise tha t the bower has a 

utilita rian. sexual significance was largely 
igno red by the emergent school o f Austra­
lian naturalists. During Victorian a nd Ed­
wa rdian times. local o rnitho logists indefa tig­
ably collected . fi rst. bird-skins. a nd next, 
now a lmost ph renetica lly. egg-shells, ca re­
fu lly dri lled and blown with one hole only! 
T his was a natural pioneering phase. rn 
most countries it was ~ ucceeded by a period 
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THE EVOLUT ION OF BOWER-BUILDING 
Bower-birds and birds of paradise almost certainly have a fairly close common ancestry, the 
true bower-birds and catbi rds branching one way and the birds of pa radise another. '!he 
most simple arenas are the fern and shell-strewn platforms made by the black bower-btrds 
( A rchboldia) ( I ). which are probably a primitive offshoot from the maypole-building or 
ga rdener bower-bird stock- for example. t he Golden (2). Yellow-crested {3) and Orange­
crested ( 4) Gardeners. which show an increasing architectural elaboration. The second 
major stock is the avenue-builders-for example. Regent (5). Satin (6 ) and the Ch/amydem 
group. the last-named exemplified here by the Yellow-brea ted Bower-bird (7). which adds 
two ext ra walls and so achieves three avenues instead of two. Of the three catbirds. two 
green pecies stay in the trees {8) and make no display ground. The third. the brown Stage­
maker or Tooth-billed Catbird {9 ). spends much of its time near the ground. clearing a display 
a rena which it constant ly replenishe with freshl y-cut leaves. This species shows a fascinating 
example of convergent evolution with ome of the true bower-birds and birds of paradise. 

of solid scho larship applied to basic prob­
lems relating to avian ecology. physiology 
and so o n . In Australia. o n the other ha nd , 
it was succeeded by the camera and a piece 
o f st ring. So there a rose here a school of 
bird pho tographers who produced admirable 
pictures, but only occasiona l a nd incidental 
information o f any biological significance 
about the creature pho tographed . The pic­
ture. not the bi rd , was the thing. Some 
new information of value was gained about 
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- Drawing by Jane Mar~hall. 

bower-birds ; but at the same time problems 
of the ir bizarre bower-building and asso­
cia te activities were clo uded wi th a ro man­
tic lite rature full of anthro po mo rphic no n­
sense. Ornitho logists wrote solemnly of 
bower-bird s with ''tho ughtful " looks in their 
eyes: they cla imed that the birds built 
theatres. a nd at them performed essentially 
for aesthetic reasons: a nd they ascribed to 
birds a n inte lligence comparable with that 
of higher mammals. including specifically 
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Man. One writer credited the Satin Bower­
bird with the power of deductive reasoning. 

lt will be agreed that there must be some­
thing extremely special about a g roup of 
birds pos essing attributes that evoked state­
ment that seem omething like pure lunacy 
in terms of biological scholarship. And , as 
Newton maintained long ago, bower-birds 
are extremely special. Furthermore, during 
the pa t 25 yea rs we have come to at least 
a broad understanding of the significance 
of the bower, its miscellaneous parapher­
nalia and the grotesque activities that take 
place nearby. 

The bower is a n extreme elaborat ion on 
the display g round which is the focal point 
of the cock bird 's territory. The males of 
most bird s, some fishes and mammals and 
o ther creatures establish territories at the 
tart of the breeding season when sex hor­

mones begin to flow through the blood-
tream. All kinds of birds-as widely 

unrela ted as pheasants and manakins­
make di splay grounds on their territories 
and defend them vigo rously against rivals. 
Bower-bird differ chiefly in that they put 
a bui lding on the display g ro und , and bring 
to it embellishments that are exhibited to 
the female during display. The male builds 
hi s bower. gathers the display object that 
are characteristic o f his kind, gyra tes no isily 
a nd soon attracts a female with whom (in 
the species that we know best) he mates. 
The hen the n goes away and builds a nest. 
lays a nd hatches her eggs. a nd later feeds 
her young without help fro m the male. 
whose at tention have become so canalized 
into the bower area that he wi ll de ert it 
only afte r the hen and chicks a ppear a t the 
end of the exual season. 

Three Types Of Display Grounds 
The di play grounds of the different 

pecie o f bower-birds fall into three dis­
tinct type , a nd one of the closely rela ted 
catbirds builds a fourth kind , as shown on 
the accompanying diagram. r have called 
these three different sorts the platform , 
avenue and maypole types. Each is super­
impo ed on the imple display arena that 
is made by so many widely different bird s. 
T he platfo rm type i constructed by two 
little-known New Guinea species o f the 
genu Archboldia. On the platform the 
owner puts sna il shells and o ther di play 
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objects. The avenue type is basically twin 
row of sticks, sometimes arching overhead , 
a nd is built by the flashing blue male Satin 
Bower-bird of eastern Australia , the lilac­
crested Spotted and Great Grey Bower­
birds of the d ry areas, the Fawn-breasted 
Bower-bird of north-eastern Queensland 
and New Guinea, the Regent Bower-bird of 
the wet rain-forests of eastern Austral ia a nd 
proba bly by its close relatives in New 
Guinea. Fina lly, the Yellow-breasted 
Bower-bird of the New Guinea grassland 
adds yet another wall at each end and so 
achieves fo ur walls and three avenues. 
Within the avenues, or on the display 
ground outside. each species accum ulates 
characteristic displaying materials. 

Of the maypole builde rs o r gardener 
bower-birds only one, the Golden Gardener, 
occurs in Austra lia . lt lives in the heavy 
rai n-fo rests of the Atherton T ableland and 
weaves a great fabric of vegetable material. 
ometimcs 9 ft. high, around a sapli ng. 

The o ther maypole bowers a re elabo ration 
of this basic plan, and two of them take 
the fo rm of huts, even though an abbre­
viated central cone is always retained 
beneath the shelter. Either the cone or the 
immed ia te surroundings is deco rated with 
colourful beetles' wings, flowers or frui t 

Functions of the Bower 

I sec the construction of bowers as a 
form of displaced nest-building. This 
activity on the part o f the males (which 
do no t a sist females in building the ne t ) 
has become ritual ized and genetically 
" fixed". and eems to be under the influence 
of sex ho rmone . A ea trated bower-bird 
does no t ma ke a complete bower. 

Experiments have shown that the male 
Satin Bower-bird chooses deco rations in the 
image of competitors of its own sex and 
species: the blue flowers and feathers that 
it tossc a bout . o ferociously match the eye­
colour of its ri vals, wh ile the selected 
lemon-yellow objects match the colour of 
the ad ult male's beak tip. The savage 
intensity with which the bower owner dis­
plays with these objects effectively keeps 
marauding rivals away from his bower, and 
from his female, as long as he remains 
strong and healthy. The aggressive bower 
"dance''. too, is part ly a displaced threat 
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drive. So metimes the male is so carried 
away that he a ttacks the hen savagely during 
the height of the mating season. 

The myste rio us painting ritual of some 
of the bower-birds can be expla ined in the 
same way. It is pro bably a displacement 
of courtship feeding, a common avian 
practice involving the passing of chewed 
food from o ne bird to anothe r. The avenue­
building bower-birds apparently have pro­
jected th is activity onto the bower. trans­
ferring chewed fruit. cha rcoal o r dri ed grass 
to the twigs which form its walls. 

Bower-bnds take up territo ry and build 
bower ea rly. a nd . during the many weeks 
when the male i ecreting sex ho rmo nes 
and waiting fo r the watching female (whose 
sea ona l develo pment lags behind) to come 
into reproduc ti ve condit ion , the bower and 
its embell ishments occupy the male's 
physical attention. So have evolved the 
wei rd specializations o f the avenue-building 
birds. (The behaviour of the maypole­
builder . . buried deep in the tropical ra in-

forests of New Guinea and no rthern Aus­
tra lia is still no t known in detail.) Fo r up 
to fo ur months the female may igno re the 
male. She awaits stimuli from the enviro n­
ment that wi ll herald the a rri val o f the 
appropriate season for reproductio n, when 
the fo rest becomes rich with flying insects 
o f the kind tha t she will catch and ca rry 
to her young. Only then will she exhibit 
the special sign-stimulus tha t wi ll reftexly 
transfe r the phy ical a ttentio ns of the male 
from the display-objects to herself. J n 
brief. she now adopts a specia l c ro uching 
po itio n . Then, a nd only then, mating 
occurs. 

A s for inte lligence. the Sa tin Bower-bi rd 
ha not eno ug h sense to scratch aside a 
piece o f bark to eareh fo r a hiding beet le 
that has run under it. The bi rd 's selectio n 
and placement of decorations in its bower 
seem to be essentially mechanical. A specie 
tha t habitually choo e blue and lemon­
yellow never changes to . say. red a nd white. 
no r even, in fact. to very pale blue and gold . 

JVotes ctrtd Ne'tvs 
CU I{ ATO I{ AI'POII'TEO 

Dr. J . C. Yaldw~n. ''ho ha., been appoi nted 
Curator of Cru~tacea a nd Corals at the Au<otralian 
M u~eum. was born and educated in e\\ Zealand. 

After graduating at the Victoria L ni,er5it~ at 
Well ington in 1950 he \\as emplo~ed for a period 
in the Department of Zoolo,e} of the niver­
sit~ . Later. he joined the '>taff o f the Dominion 
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M u~cum. and he recent!} spent a ) ear at the 
Allan Hancod. Foundation . University of 
' outhcrn California. Lo~ Angele . U.S.A. 

Dr. Yaldwyn. who'oc principal interests lie with 
the Crw.tacca. has had a wide zoological experi­
ence and has tal-en part in several field expedi­
tions. including the Chatham Island 1954 Ex­
pedition and the Cool.. Strai t Deep Water Fauna! 
lnve'otigation . 

IDENTITY OF BALEI{ SH ELL 
In the article on Baler Shells published in the 

la,t is~ue of "Au~tra lian atural H istory". a 
'>pecie., from Moreton Bay. Queensland. wa., 
resarded as an unnamed form. The identity of 
th1 ~pecies ha; now been ascertai ned; it is Melo 
georginae, which wa'> previously thought to have 
come from Western Australia . Th is info rmation 
wa'> obtained through the study of specimens in 
the Briti; h 1useum by the Au'otralian M useum\ 
Curator of 1\·lollu'>C'>. Dr. D. F. le 1ichael. who 
has recently returned from six month'>' study-leave 
in Europe. 

VISITOI{ TO I\ I USEU~1 

Dr. Victor G. Springer. of the United States 
ational Museum. W ashington. visited the Aus­

tralian Museum in March to e\amine types of 
sharl-s. parrot-fishe and blennic~. By courtesy 
of the Anatonw Department. University of 
S\dncy. he wa~ able to obtain X-ray photograph~ 
o f certain shar~ ~ in order to >tudy their vertebrae. 
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DINGOES 
By B. J. MARLOW 

THE most primitive living family of 
placenta l fl esh-eating mamma ls, or car­

nivores, is the Canidae, which includes dogs. 
wolves, jackals, foxes a nd severa l other 
a berrant dog-like genera . This fa mily is 
widely distributed th rougho ut a ll the ma in 
zoo-geographical regions of the world in a 
varie ty of ha bi tats and climat ic conditio ns . 
The o nly regio ns where indigeno us wild 
dogs are lacking a re the island of Madagas­
ca r a nd the Austra lia n regio n. two areas 
which have a long histo ry o f isola tio n fro m 
the land masses of the rest of the world . 

The Origin of the Dingo 
Much controversy has raged concerning 

the origin of the dingo in Austral ia and this 
problem is not o ne that is easy to answer. 
Some of the earlie r workers on Australian 
mamma ls maintained tha t the dingo was 
t ruly indigenous and ci ted the foss il evidence 
o f the existence o f the dingo in Ple istocenc 
deposits in associat ion wi th marsupi a ls 
which a re now extinct , such as the laf!!e 
herb ivorous Diprotodon and the marsupial 
lion. Thylacoleo. 

The mammal fauna of A ustrali a is 
characterized by the re lative scarcity of ter­
restria l placentals, since bats and rodents 
are the only representatives of this grou p 
and both a re believed to have a rri ved here 
by adventit ious means after the separat io n 
of Austra lia fro m the main land-mass of 
Asia during the Cretaceous. Apart from 
the dingo and int rod uced a nimals such as 
d ogs. cats a nd foxes. the re are no terrestrial 
carni vores in Australia e ither living or fos­
sil , a nd thus the re a re no progenitors from 
which the dingo could have evolved in­
d igenously. 

Under these c ircum sta nces it is much 
more likely that the d ingo is not native to 
Australia but was brought here as a do mes­
tic animal by the Abo rigines and has since 
become feral. 

The Relationship Of The Dingo To Other 
Canids 
The o rigins of domest ic a nimals are ex­

tremely difficult to determine due to the 
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The head of an adult dingo. 
Photo.-H owJrd H ughes. 

complex implications which a re involved in 
the c rossing o f diffe rent races of animals and 
their transport by man to many parts of the 
world. This problem is particularly acute 
with regard to the domestic clog. and both 
the no rthern wolf a nd jackals o r a n ad­
mixture of the two have a ll been suggested 
as possible ancestors. 

A ltho ugh some wolves and jackals may 
look superfic ially al ike. an important differ­
ence exists in the teeth which enables these 
two gro ups to be distinguished readily . In 
the jackals, there is a ho rizonta l ridge. 
called a c ingulum , a t the base o f the o ute r 
surface of the first upper mola r tooth , and 
thi s structure is absent in the wolves. More­
over, it is a lso absent in the do mestic dogs 
and in the d ingo as well . T his absence of 
a ci ng ulum in the domest ic dog makes it un­
likely that the re has been much contributio n 
fro m a jacka l-like ancestor in its origin . O n 
the other ha nd . Tate cites two examples o f 
a jacka l-li ke cingulum in the dentition of 
dingoes tha t he examined . but it would ap­
pear that this was an aberrant condition , 
since in genera l the teeth of dingoes con­
fo rm to the wolf a nd dog-like type in their 
absence of a c ing ulum. The most likely 
ancestor of the dingo and other domest ic 
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dogs o f south-eastern Asia is the plains 
wolf of India (Canis lupus pal/ipes), which 
was made famo us in the " Jungle Books" of 
Rudyard Kipling. Neither the Asiatic jackal 
(Canis aureus) nor the wi ld dog (Cuon 
a/pinus ), which a re the o nly other possible 
ancesto rs, can be serio wsly considered in 
thi light . 

The Characteristics of Dingoes 

Dingoes resemble the larger breeds of 
do mest ic dogs both in their external fo rm 
and in the structure of their skulls. The 
o nly feature whereby the skulls o f these two 
fo rm s can be d istinguished is in the rela tively 
la rger size, in the dingo, o f the upper last 
premolar tooth. 

The general body co lo ur is no rmally a 
tawny yellow with a paler belly, while the 
feet and tail tip are often white. The tip 
of the muzzle varies from pink thro ugh 
brown or black, and the ears are always 
carried erect. Several colour variet ies a re 
known which may vary from black through 
reddi sh-yellow to white, and these abnorma l 
colo urs have given rise to the erroneous 
idea that dingoes which are not of the nor­
mal reddish-yellow colour must be crosses 
with do mestic dogs. lt is probable that 
hybrids between dingoes a nd do mestic dogs 
do occur, but they are not nea rly as plentiful 
as is generally believed. Contrary to public 
opin io n, dingo popula tio ns still exist which 
contain a high propo rtion o f pure-bred 
anima ls. In view of the d ifferences in be­
havio ur and temperament between dingoes 
and domestic dogs. it is unl ikely that c rosses 
between these two forms occur with great 
freq uency under natura l conditions. 

T } pica I dingo habitat on 
Cooper's Creek. Somh 

Austra lia. 

Photo .-1~ . D . M a:k3y. 
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The Distribution of the Dingo 
Dingoes a re widely distributed over most 

of mainla nd Aust ralia with the exceptio n of 
central New South Wales and the mid­
coastal regio n of Western Austra lia. They 
tend to be absent from the more highly 
developed regio ns of the continent. They 
have never occurred in Tasmania o r New 
G uinea. In conjunction wi th its wide d is­
tribution, the dingo is fo und in a variety of 
habita ts which include e ucalyptus fo rest and 
woodland as well as the more open plains 
country. The latter comprises such asso­
ciations as mallee, mulga and spinifex grass­
land , and it is in these habitats that dingoes 
are mo re common. 

Lt has been suggested that the presence 
of dingoes o n the Australian main la nd 
caused t he extinction there of the thylaci ne 
(Thy /acinus cynocephalus) and " devil' ' 
(Sarcophilus harrisi) , which are now fo und 
only in Tasmania. 

The Biology of Dingoes 
Like most other can ids, dingoes are fast­

running carnivores which hunt in packs and 
feed o n medium to large sized ma mma ls. 
They are at least partly diurnal, and nor­
mally live in small gro ups which consist of 
a n adult male and female together with a 
varyi ng number o f yearling pups. T he aver­
age litte r. which is born in late winter o r 
early spring co nsists o f about five pups. ln 
add itio n to sma ll mammals such as rats. 
dingoes a lso feed largely on wa llabies. kan­
garoos and ra bbits. They are destroyed 
whenever possible by pasto ralists because of 
their depredations o n do mestic stock, par­
ticula rly sheep and calves. Unlike do mestic 
dogs. dingoes do not bark, but rather utter 
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a series of mo urnful howls. Their sense 
o rgans are well developed , and smell , hea r­
ing and sight are a ll extremely acute. 

Befo re the numbers of an animal can be 
successfully controlled, it is essential tha t 
the general biology of the species, and in 
pa rticular its ecology, should be well under­
stood . There is still much to be learnt con­
cerning these aspects of the life of the dingo, 
and a t the present time the Wildlife Survey 
Section of C.S.LR.O. is engaged on a lo ng­
term study of the ecology of this animal. 

Control Methods 
Methods of dingo control may be divided 

into two categories- those such as poison­
ing and trapping, which kill the animal , and 
those such as the erection of fences , which 
prevent its access to specific areas. 

Poisoning is no rmally carried out by aerial 
baiting, which involves the dropping of 
pieces o f brisket fat , wrapped in cello phane, 
each containing a pellet of strychnine. This 
method is very costly, and its results are 
difficult to assess. lt has the advantage that 
it is possible to tackle dingoes in rugged 
country where overland travel is difficult. 
On the other hand, the widespread use of 
poison is a very unselective method of deal­
ing with a pa rticular pest species, a nd the 
grave risk of killing harmless native fa una, 
which sho uld be protected, is very great in­
deed. Some graziers have suggested that 
national parks and reserves are breeding 
gro unds fo r din~oes, and have advoca ted 
the use o f aeria l baiting over these areas. 
Such a practice would be most undesi rable, 
since many native carnivorous ma mmals 
a nd birds would also possibly be destroyed. 

Large numbers of d ingoes are killed 
either by trapping o r shooting, often by 
professional "doggers". and a bounty is 
pa id on their scalps. The younger animals 
are easy to obtain in this way. Dingoes 
can be whistled o r squeaked within range 
of g unshot in a similar manner to that used 
fo r foxes. So me of the o lder dogs. o n the 
other hand. become very wary and are often 
d ifficult to kill. If such an animal becomes 
established in a particu lar district it may 
do a grea1 deal o f damage to stock and a 
special bo unty may be declared fo r its scalp. 

Doubts have been expressed concern ing 
the efficacy o f a bounty system for the de­
struct ion of pest species, since the system 
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becomes liable to malpractices. Moreover, 
the bounty system induces people to kill 
pests only at a time when they a re easy to 
o btain . Once the population density has 
d ropped below a certain level, the labo ur 
invo lved no longer justifies the rewa rd, and 
the resultant slackening of effo rt allows the 
pest to achieve its former numbers. 

Large sums of mo ney have been spent in 
Australia in the erection o f dog-proof fences 
which restrict the entry of dingoes into a reas 
where they are relatively scarce. Such a 
fence exists a long the western part of the 
bo rder between New So uth Wales and 
Queensland . The mammal faunas on either 
s ide o f the fence are q ui te distinct. In the 
south , there are many red kangaroos and 
foxes and relatively few dingoes and rab­
bits. On the no rthern side of the fence, 
red kangaroos are uncommo n and foxes are 
practically absent , but dingoes are common 
and rabbits are present in prodigious num­
bers. The ecological factors in this situa­
tio n may be complicated by a cha nge o f 
vegetatio n in this regio n fro m the gibber 
desert of northern New South Wales to the 
mulga of southern Queensland. 

An ecological study of these transition 
areas would help to e lucidate the complex 
in ter-relationships of the pest species in­
volved. Thus, it might be fo und that 
dingoes replace foxes in a given area, a nd 
yet are less efficient in reducing the num ­
bers of rabbits. 

Barriers in the fo rm of fences against 
pests can thus be a n efficient method of con­
trol, but they should be considered as tem­
porary measures only. ra ther than the final 
a nswer to the problem. 

It cannot be over-emphasised that the 
secre t of the control of the density of anima l 
popula tions, both in conservation and de­
struc tion, lies in a sound and tho ro ugh 
knowledge of the ecology o f the species in 
question. This point is well illustrated by 
this fera l domestic dog, Canis familiaris 
din[:O, which is well adapted to the rigorous 
enviro nment into which it was introduced. 
In spite of the fact that it is persecuted a nd 
destroyed by humans everywhere, it con­
tinues to persist in adequate numbers over 
most of its range and much intensive study 
of its ecology wi ll be needed befo re ade­
quate contro l measures can be dev ised to 
limit its numbers. 
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Life Histories of Two Australian 
Insects 

By DA VID K. McALPINE 

JT is the purpose of this article to explain 
the transformations which typical insects 

undergo during their lifetime and to sug­
gest how the student may observe these 
developmental stages. For this purpo e, 
two well-known Australian species have 
been cho en as illustrations-the Australian 
Plague Locust and the M acleay's Swallow­
tail Butterfly. 

The Australian Plague Locust 
The Au!>tralian Plague L ocust (Chor­

toicete.l· terminifera) is a common specie 
through most of the Austral ian main land 
and is sometimes found in T asmania. The 
term " locust" i often incorrectly applied 
to the large. tree-l iving cicadas in Austral ia. 
but it is now considered that it hould be 
used only for those kinds of grasshoppers 
which develop swarming populations. fol­
lowing condi tions suitable for thei r rapid 
multiplicat ion. T he A ustralian Plague 
Locust develops these swarms at times- in 
many areas west of the G reat Di vid ing 
Range. but. except in the Hunter V alley, 
swa rms do not develop in coastal d ist ricts. 
though the in ccts may be common. 

A fully grown example of this locust 
mea ur~. up to about I in . in body length . 
The wmg. are wel l developed and. when 
folded. ex tend well beyond the tip of the 
body. The hind legs are much longer and 
stronger than the front and middle pairs of 
legs and are u ed for hopping. T he colour­
ing is l ight-brown or green. with darker­
brown markings which form conspicuous 
blotches on the fore-wings. The antennae 
or " feelers"' arc short and thick compared 
with those of some other grasshoppers. for 
the Plague L ocu t is one of the many species 
of Short-horn Grasshoppers. Important 
characteri tics for distinguishing this species 
from other grasshoppers of similar appear­
ance arc: ( I) The hind wings are clea r. 
but with a conspicuous blackish spot at the 
tip ; (2) The tibiae or ' 'shanks" of the hind 
leg are red fad ing to cream toward s the 
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Adult, of th~ Australian Plague Locu.,t 
( Cl1oroicetel termini/era ): m ale (above). 

female (below). 
-~ftcr K 11 l K c) 

base. with only one small brown mark at the 
extreme base. T hese points apply only to 
adult locusts and cannot be used for di -
tinguishing the young stages. 

The female locust lays its eggs in an exca­
vation in the soil made wi th the abdomen. 
T he insect remains on the surface of the 
oil and use the hard valves at the end of 

the abdomen to bore into the ground. The 
abdomen i ex tended to several time its 
normal length during the process . T he egg . 
which are laid in clusters of 30 to 40. are 
about one-sixth of an inch in length. narrow. 
and shaped like bananas. 

The young locusts which hatch from the 
eggs. though at first very pale. soon acquire 
the black ish-brown colouring characteristic 
of al l the immature stages. There is no 
trace of wings in these very young indivi­
duals. which otherwise resemble the adults 
in appea rance. 

After feeding for some time on gra s and 
other herbage the hopper grows o much 
that i ts cuticle or "skin" become d istended. 
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fo r it ca nnot grow at the same pace as the 
insect. A t this stage the cuticle splits o pen 
and is shed completely. The locust which 
emerges fro m the o ld cuticle has a new. 
loose-fitting cut icle with room fo r further 
growth. Now the wings are v isible o n each 
side of the bod y as two pairs of sma ll pads. 
The wings in these immature stages a re mere 
useless rudiments o r buds. After a nother 

~ 
-

-
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T he fi ve nymph or ho pper stages of the 
Australian Ph•gue Locust, showing the 

development of th ~ ' 'wing-buds." 

-Aft :!r Swan. 

period of feedi ng and growth the cuticle is 
moulted o nce more. After each successive 
mo ult the wi ngs become larger in propor­
tio n to the rest o f the insect. There are 
fi ve of these immature stages or insta rs. as 
they are called , before the insect becomes 
mature. The locust is called a nymph du r­
ing these fi ve stages, as contrasted with the 
adult, o r imago. The term " ho pper" is 
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often also applied to the immature flightless 
stages of g rasshoppers. 

At the end of the fifth instar the cuticle 
splits fo r the last time and the adult crawls 
o ut. At first the wings are small and folded , 
but they rapidly expand to their full size. 
The wings are still too soft fo r use, but o n 
exposure to the air they become ha rd and 
dry. If undisturbed the locust remains 
motio nless during this ha rdening period . 
after which it is capable of no rmal activity, 
including flight. 

The period fro m the hatching o f o ne 
genera tio n to the hatching of the next is 
10 to 12 weeks during the warmer mo nth 
of the year. Eggs la id in the autumn gener­
a lly do no t hatch until September o r 
October. Those la id in summer may hatch 
within two weeks if the soil is suitably da mp. 

The Macleay's Swallowtail Butterfly 
T he M acleay's Swallowta il (Papilio 

macleayanus) is one of the most widely d is­
tributed o f the Swallowta il Butterflies in 
Austra lia , as it extends from the Atherton 
T a blela nd in No rth Queensland to Tasmania 
a nd Lord Howe Isla nd. It does not occur 
o utside A ustra li a. 

T he but terfly is most often seen in hilly 
o r mo untaino us country. where it may be 
caught when attracted to the flowers o f lan­
ta na o r blackberries. Its food consists of the 
nectar o f these a nd other flowers fo r, like 
a ll butte rflies, it can take only liqu id food. 
The insect measures up to 3 in . across the 
o utst retched wings. The colo uring consis ts 
o f black a nd va rying tones of green on the 
upper-side of the wings with. in additio n, 
brown a nd a li ttle red on the under-side. 
Each hind wing is produced into a ta il-like 
appendage. The male differs fro m the 
female in having a patch o f very lo ng. fine. 
greyish hai rs near the hind bo rder of the 
hind wing. 

Eggs a re la id singly o n the young leaves 
o f certain pla nts. The sma ll. ro und , pale­
greenish egg is less tha n one-tenth of an inch 
in diameter. The young insect which hatches 
from the egg is tota lly unlike the parent , in 
sharp contrast to the young nymph o f the 
locust described above. It is called a la rva 
o r caterpilla r and is a very small , blackish. 
gru b-li ke creature with the bod y slightly 
swollen o r humped a t the f ro nt end. T here 
are th ree pairs of hard , claw-li ke legs near 
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Egg. larvae. pupa and adults of M acleay· Swallowtail Butterfl y. The egg 1s visible as a 
small rou nd object o n o ne of the upper leaves o n the left. 

-After Sco tt 
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the front end and five pairs of soft stumpy 
legs, called prolegs, a long the rest of the 
body. The prolegs have numero us very 
small hooks which enable them to cling to 
ro ugh surfaces. T hese a re too small to be 
seen clearly witho ut a microscope, even in a 
fully grown larva. T he surface of the la rva 
has a number of conspicuous wart-l ike 
tubercles near each end which give rise to 
bunches of hairs. The head is harder than 
the rest o f the body and has a pair o f hard 
jaws o r mandibles, one on each side of the 
mo uth . T hus the larva, unli ke the adult , can 
chew solid food. The food of the la rva con­
sists of the leaves of the plant on which the 
parent laid the egg. ln the case of the 
Macleay's Swallowtail , this may be the intro­
duced Camphor Laurel Tree o r, in the bush, 
Brush Wilga (Geijera salicifolia) or Drimys, 
a native shrub rela ted to Magnolia. 

As the larva moves about it spins a fine 
web over the leaves a nd ste ms, which is 
produced by a si lk gla nd just below the 
mo uth . This web enables the la rva to cling 
firmly to the smooth surface of the p lant. 
When sudd enly disturbed the larva pro­
trudes a long, forked process, resembling a 
pair of dark-red tentacles. from a slit o n the 
back just beh ind the head. This structure is 
cal led a n osmeterium a nd is considered to 
p rod uce a n odour which deters enemies. 

As the la rva grows it mo ults its "skin" 
periodically in much the same way as the 
locust nymph . The appearance of the la rva 
changes somewhat with each moult, as it 
loses the hai red tubercles a nd becomes 
paler in colo ur. T he full y grown la rva is 
li in. lo ng, green, usually wi th a yellowish 
stripe a long each side, and nearly smooth. 

After it has fini shed feed ing, it spins a 
sma ll pad o f silk o n the stem of the food 
plant a nd attaches itself to th is by the hi nd 
pair of pro legs. Then it spins a strand of 
si lk which encircles the middle of its body 
a nd fi xes it in an upright position to the 
plant stem. T he la rva is now ready to enter 
the next stage of its life, the pupa. After 
some ho urs, o r even days, in this posi tion 
the la rval skin splits and is moved down as 
a crumpled mass unti l it reaches the end of 
the abdomen, reveal ing the newly formed 
pupa . Finally, the tip of the abdo men is 
lifted mo mentari ly from the pad, the old 
skin fall s away and the pupa a ttaches itself 
by a new set of hooks. Sometimes pupatio n 
takes place on a leaf instead o f a stem. 
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The green pupa is just under 1 in. lo ng 
and nearly smooth, witho ut o bvious legs, 
antennae, wings, or eyes, but the mouldings 
of the cuticle encasing these developing 
parts may be £een on closer examinat ion. 
T here is a conspicuous, o utwardly p roject­
ing spike a t the head-end . T he only move­
ment of which the pupa is capable is a sl ight 
twi tching of the abdomen. In spite of its 
o utwa rd inacti vity, the p upa is undergoing 
g reat changes within, for the entire structure 
of the la rva is brea king down a nd becoming 
reorganised as the ad ult structures are 
fo rmed . When the process is complete the 
pupa becomes darker in colo ur and the wing 
pattern of the adult is visible thro ugh the 
encasing cuticle. Finally, the pupa splits 
open and the adult butterfly emerges. ·As 
with the locust, there is a quiescent period 
while the wings expand and harden, after 
wh ich the mature insect takes to the wing. 

In the wa rmer months the complete life 
cycle of this species lasts about two mo nths. 
Near Sydney and southwa rds la rvae which 
pupate in the a utumn do not emerge as 
adults until the fo llowing October so that 
the life cycle is greatly extended over the 
winter. 

The life cycle of such insects as butter­
flies is seen to consist o f four stages-egg. 
la rva, pupa, and adult . T his complex 
series of changes is described as a com­
plete metamorphosis. T he locust is. o n the 
other hand. an insect with incom plete meta­
mo rphosis, as its life consists of but three 
stages-egg. nymph, and adult. A ll the 
oldest groups o f insects have a n incomplete 
meta morphosis wi th a life h istory resembling 
that o f the locust to a va rying extent. In 
these fo rms the changes which the insect 
undergoes after hatching from the egg arc 
comparatively slight and often consist of 
little more than the development o f wi ngs. 
T he insects with complete metamorphosis, 
though still very ancient , appeared later than 
the other forms fro m which they undoubt­
ed ly evolved. 

Insects In Captivity 
Many kinds of insects may be rea red and 

observed in captivity if adequate food of the 
right kind can be provided. A si mple box 
with a wire gauze top is a sui tabl e conta iner 
fo r ma ny of them. The box sho uld a llow 
plenty of space for newly emerged ad ults to 
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spread thei r wings, or deformation wi ll re­
sult. Leaf-eating insects should be fed at 
least once a day on the kind of plant on 
which they were originally found , as some 
insects wi ll not change easily from one food 
plant to another. Pupae should not be de­
tached from their supports or removed from 
their cocoons, as this often prevents adults 
from emerging. Some insects pupate in the 
soil, a nd clea n sa nd or sawdust should be 

provided fo r these. Numerous in teresting 
a nd useful observations can be made, as 
there is a vast amount yet to be discovered 
about Austra lian insects-even the common 
ones. Accurate notes made on kind of food 
plant. locality of capture and dates of hatch­
ing, pupation and emergence of adults may 
be of considerable value later when viewed 
in the whole scheme of the biology of the 
species. 

THE CRAB'S EYE " SEED 
By K. KENNEOY 

Townsville, Queensland 

When going th rough the Aust ra lian Aborigi nal 
section of a museum o ne notices tha t some of the 
gum caps protect ing the ends of North Queens­
la nd fire d ril ls a re decora ted with what a ppear to 
be red beads. but are in real itv seeds. The seeds 
are obtained from a bushy· twiner botanica ll y 
known as A hrus precatorius. fai rl y common on 
the tro pic coast a nd adjacent islands. In the 
Townsvill e dist rict. the seed is known as ''Crab's 
Eye .. because of its bright red colo ur and black 
spot. The p lant is not confined to Northern Aus­
tra lia. fo r it grows in seve ral tro pica l regions. 
a nd in South Amer ica, w here it is aid to have 
been introduced. it is called jequirity. The speci­
fic name precatorius was given by Linneus 
because the seeds were once used in some of the 
church missio ns to make rosaries. They are ex­
ceptionally hard. and to bore holes in them must 
have taken a considerable amount of perscrverance. 

Being a legume-bearing plant. A. precato rius 
belongs to the o rder Leguminoseae. o ne of the 
largest o rders of the botanica l world . Th is order 
is di vided into th ree fami lies: M imosaceae, to 
which belong the wattles: Caesalpiniaceae. to 
which belo ng the bauhinias and cassias. and 
Papil io naceae: wh ich comprises the buttern) -l ike 
nower grou p. lt is the latter fami ly to which 
A . precatoriuJ belon'!s: it has such va ried com­
pany as the giant forest tree the Black Bean 
tCaHallolpemwm australe) . and lowl y herbs a 
few inches high . 

As it is a twi ner it needs someth ing to twine 
around or rest on. such as rocks or shrubs. and. 
although sometimes growing to a lengt h of 15 
feet, it is often contracted and resem bles a bush. 
The innorescence is a small raceme about I in. 
in length . and the ver) mall nowers a re a light 
pink. What gi,·es the p lan t it distinctive a p­
pearance is th e legume. which . when rioe. s plits 
open and revea ls the glossy red seeds. each with 
its black spot where it is attached to the pl acen ta. 
The seeds are said to be poisonous. but. as they 
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are conspicuous, they evidently are meant to 
a ttract some animal that eats them. What cats 
them must be immune to their poison and ha ve 
very stro ng d igestive powers. because of their 
ha rdness. 

Like that of the wattles. the testa, or ou ter 
covering of the seed. is too hard to a llow the 
em bryo to germinate in the ordinary manner, so 
the seed must lie in the ground until a gras 
fi r e or bush fire oasses o ver. This cracks the 
testa and the seed can sorout. The writer has 
germinated seeds by placing them in a tin con ­
tainer and pouring boi ling water over them. The 
hot water c racks the testa. and then th e tin 
absorbs the heat. which orevents the embrvo 
being J.. illed. If left in the water overnight the 
seeds can be planted the next da\ wi,h a !atr 
chance of success. · 

When not in nower or bearing legumes A . 
precatorius can be identified by it pinnate leaves. 
which have an odd Jeanet at the end. This k ind 
o f leaf is called impari-pinnate. meaning unequally 
pinna te. 

ln hi s " a tivc Tribes of 1orth ern Australia". 
Raldwin Spencer mentions that on Melv ille and 
Bathu rst lsla nds ve ry dec01 ative ornaments were 
made out of m:tsses of beeswax studded with 
A hms ccds. The ornament consisted of a centra l 
mass of beeswax. moulded by hand to the desi red 
shape. and the seeds were then pressed in . 

W. E. Roth. in h is orth Queensland Ethno-
g raphy Bulletin 9. wrote that ornaments con­
struc ted o f gum-cement studded with A hms seed; 
were worn by the relatives of a dead man among 
na ti ves of the Middle Palmer River as a reminder 
that the deceased had to be avenged . The o rn a­
ments "ere club-shaped. about 6 in. long. with 
the handle covered with soft yellow fur . and 
with a st ring for sus pension. The seeds we re 
pressed into the gum and their red colour was an 
emblem o f mourning and vengeance. 
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