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THE THYLACINE, a marsupial, once roamed the Australian mainland but has 
been for so long confined to Tasmania that it is more commonly ca lle d t h e 

Tasmanian wolf, tiger or hyaena. (See article Page 352. ) 
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LATEST BOOKS 
PROSPER THE COMMONWEALTH 

by Sir Robert Randolph Garran, G.C./11/.G. , Q.C. 
The life stOr) of . ir Robert Gan·an is linked wi th the d<'velopment of Australia as a nation. He 
played a major pari in the making of the Constitution and became the firs t olicitor-Ceneral o{ 
the Commonwealth. His s tory of the birth of Federa tion. pl"n sketches of notable figures at home 
and abroad and illuminating comments on Australia's social and political life make an enjoyable 
and instructive book. Hluslrated with many photographs. 50/ - (pot l s. lcl.) 

THE ETERNAL FLAME 
by R. Bra.sch 

In his new book. The Eternal Flame, Rabbi Brascb exp lains man y fascinating features of Jewish 
faith. life and ex perience. as well as the influence of .ludaism on human ci,riJi~:ation. lt willlw of 
int erest to p~>ople of all rt>li$!ions and is beautifull y illustrated with fifteen pa!£es of photographs. 

30/ - ( post 9d.) 

THE NORTHERN LIGHT 
by A . 1. Cronin 

This excellent new novel is the story of a newspaper owner·s fight to resist the attempt~ of a 
syndicat ~' lo lakr over his paper. ··A. J. Cronin has found in Hemy Pagt> a crusader worthy of 
his talent and his narrati vE' flair: · CNew )' orlr Times Book Ne1,iew) 18/ 9 !post 9d .l 

SYDNEY 
by Frank Hurley 

··The black-and-white photographs are lens-perfect, the colour photographs are well-chosen and 
almost sparkling.'· (West Australian , P erth). " P robabl y no more attractive record of its kind 
has lwen publisht>d locally ... !Sydney .\1/orning Herald ) . In this new and enlarged editi on. a 
number of recent s tudies arc included. 45 / - ( I>Ml l s. 3d.) 

DETAILS ENCLOSED 
by / van Chapman 

The scene is Greere. 1941, and the German thrust south towards Athem: is fast gaining 
momentum .. • two Australians. separatt·d from their baHalion. fall into enemy hands. and so 
begins a lively tale that takes us to P.O.W. camps in Greece, Yu goslavia. Rumania and Germany. 
Fer three years of hi s four year · ' imprisonment. lvan Chapruan worked as a medical orderly. 
Hi!.i gifts as a s tory-tell er make his book much rnore than just an out standing account of his life 
a a P.O. W. The freshness and vi talit)' of his portra yal of the nagg ing frustrations. of the hopes 
and fears of men cut off from the wo rld they knew. will keep readt-r~ engro:;sed to rhr la;: r page. 

17/ 6 ( po;:l 7cl.) 

AUSTRALIA'S OUTLOOK ON ASIA 
by W ern er Levi 

This shrewd. wt'll-info rmcd and enli ghten ing hook answers many questi ons tha t Australians ask 
lhemsC' IVI'$ abo ut Australia·s relationship with Indonesia. the ris ing Chint'se Republic uncler 
Communism. Japan and the 1t'w Asia. lt deals witb ustral ia·s a ttitude to .Japan. the sig:niflcantr 
of thr Whit <' Australia policy, tht Co lombo Plan. th ~> t' ITrct of Asian nationalism. the inOuence of 
United ." lai c's policy and many oLher question s. Dr. Wern er L ... vi. at present Proft•ssor of Political 
Science. Uni versity of Minnesota. studit' d in Europf'. India. ustrali a. \'[alara and . iam lwrwet'll 
1947 and 1956. · 27 / 6 (post ?d.) 

At all bookse llers and . . . 
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Australian Gecl<oes 
By HAROLD G. COGGER 

Al . S1~RALIA boast~ a largr an cl 
ntried lizard faun<l ; mo1·e than tvvo 
hu11dred and fm·ty species belong­

ing to five families are currently recog­
nised and of these approximately forty 
spc<:ies belong to pe1·haps the most interest­
ing aud yet the most maligned of Austra­
lian 1·eptilrs, the geckoes or night-lizard~ 
(Ji'amily Gekko11 idaC' ) . 

Geckor~ are noc·turnal animals, a:-; one 
of their popular names would imply. They 
ne g'<'lH'ralh- soft-bod ied flabhv lizards 

• • ' u 

\\'Ith a thin scalv ski n in whicl1 the indivi-
dual scaleK I ie alongside <'a eh other a.l1d do 
not O\'et' IH p lik0 those of manv other hr.­
ani~, 01· of snakes. In some forms these 
scales an' mocl ifi ecl to Corm tnbC'rcle8, or 
hard spine!-;, which O'ive tlw o·pcko a very 

') l"l e. ' 
·p1 \Y appearanee- aud which make i.t l'Ough 
and sha1·p to tou('h. Ronwtimes the skin 
?ll thP lrnclrt·si<l<' is so traw-;parrnt that tlH' 
lntc•t·nal organs <ill'<' cJem·l~,. Yisiblc. 

Gcekot"s ljye 111 many different en virolt­
tnen~s ancl eac: h speci('S is <HlHptNI to the 
part1<·ula1· habita 1 or ''niche'' jn which it 
ts found. Of 11H~ nnm<-' r·ous fcatu1·es which 
~how the r rsnlts of thi.H adaptation, t1Jr 
/et are IWt'llaps the n1ost l'<'nHtrkablc. 
Phet·e are two ba~ic tvp0s- f0et with ad-
~:;iv<'. (J~ds on t~1e t~eK, and fr<>t .. \Vh~ch 
l ck pads bttt "'ht (·h hc:n· (> st rono· bn·cl-1tkc 

c aws. ~· 

Aclhesi·'i'e pads e;lun·acterise tl1e climbing 
geckoes, of which the Dtella ( Oehym 
va·rieyata) is a specjes found throughout 
AustraEa. It often frequents conntr~· 
homes where it ma}r be seen in the evening. 
numing- ac1·oss walls and ceiling: 1n pnr:uit 
of moths aud ·Other insec·ts which ha"e hren 
attracted by iight. The Dte1 1a has large. 
circnlar pads which an• extremelr efficient 
in climbing smooth surfac<':-3, an cl 'rhicb 
will eYen allov.· it to " ·aJk upside clown 
across a smooth piece of glaf-is. 1\lem bf'r~ 
of the genel'a Phylloclactylu,s, Oed 11 ra aml 
D'iplodactyltbs also have pad~. b·nt ones 
,,,-, hich a1·t> smaller and Jess efficient than 
those of the Dtella, and some or these 
geckoes have discai'Clecl the rlimbin:r habit. 
Usnallv there is a smal l retractile claw 
asso(;iat<:>d 'with the pads and tl1is can he 
"·ithcltawn into a p:1·oovr beh\'eC'n them when 
it is u ot t'PCJ u i 1·ecl . 'r he c IH w is most I~· usNl 
when tht> g<"ekoes are climbing on rongl1 
surfaces. 

ThE' strongly cla\rccl geckoes arc> a group 
consiHting- ma i11l~' of ground <.lwrlle1·s whlcl1 
do a millimum amouut of c·limbing·. Hinoe 's 
g0cko (H r>t('l·onota b1'r~oei ) i: t.q1ieal of this 
group m1cl is found nncl<>r rocks ancl logs 
th rongho11t mo~t parts of thf' Am;t L·a1ian 
continent. The g·e11era Ph yllunts . Oymno­
d ad yl 11 s an cl N eplu·u rus also poss<'R" a 
simil~n· type of feet. 



The <'.n':-. or g'<'t·koe:-. an• laqre and c·ir­
~ular: lht•y lnck t·~·~·lids, and at·p t·O\'t•red 
h~· <l laq..?.'l' ll'<lllS[HII'('IIt Sl'ctlt• Jikt• that of 
-;nakt•...,, ~h. tiH'I'<' is no t•yelid to k<'<'P thi~ 
:-\l'ak rrrt• rrout dust. t>t<' .. t hesc> li;~,anls 
han· <1 uniqut' and ell'Pet iH· nw<:hanism to 
t·a l'l',\' out this fttll<'l ion. TIH• tongur is 
..;I igh t 1_,. fie~ t t Pll<'<l. fl<'shy. nnd <'i llwr smoo( h 
or <:O\'l'l't•d \rill! tllinutt• papillae-, ancl it i:-. 
fl·c•quc•ttll.'· prott'tl<kd so 1hat it slo\\·l~· 
\\'ipes tlu• lips and C'\'C'ntnall~· t he whoh• 
ol' tltP <'.\'1'. vh•<tning this orgmt of any 
fot·pign lllalll'l'. It dot's nol appear to 1)(' 
c·Oll<:<'I'Jl<'d \\'ill1 tlH• t·aptun> of food. In 
light or low inl('llsil,\' th r pupil is almm;t 
l'ireular in sllnpc•. hut in da~·li?:llt it is t'P­

d llt'l'd to a tlili'I'O\\' , ·e t·t ie<ll slit. Gt>ckoes 
appt•ar to ht• llltHhiP to disting-nish ~tal ion­
ary o hjt•t·h. htll an• adept <t1 si?:hting th<> 
<.;] i2·h (t•...,t lllO\'('IlH'll t. 

G t•t·koPs ar·<• wc•ll known f'ot· tllf'ir ahilit,,· 
to n•prodlll't' lo:--1 t;tik ~\!though it is 
ttnusual in matt\' spe~:ir:-. to find a<lnlts 
with thPir ot·ig-itl~tl tails. 1he oft-pre~enh•cl 
l'Xl11<tmttioll tlwt tlw animals lta,·p lost 
thrir 1ail:-. itl <'St·ctpt•s from predators p l'o­

hahly elm's 1101 <t<·<·oulll for as lnrg·t• H lllllll ­

hPt· as pl'c'\' iously IH'IiP,·ed. lu captiYit.v 
i 1 is oft r 11 r o 1111 d 1 hat a 11 t h <' mal c•lo) a m l 
~l hig·h )>I'Oj)OI'tioll or Ill<' fc•malt•s kPp1 to­
!!'P111Pr i11 a ,· ivaritllll Ios<' thrit· tails dut·­
illg- th<' IJn•e•ditw Sl'HSOII dui' to fio·htiuu· or r ~ ~ 

l:OII pi i 11g·. I 1 Ill <I,. I a ke i't'om four to 0io·h t 
nwnt hs for <t lit:\\. I <1 i I 1 o n'cH·h full size·. 
Th!!l'e' i:-- 110 doubt. ho\\'t'\'t'l'. that n~eun· 
g'f'c·kot'~ \\'ill l'<'Hdil_,. pa1·t with tlwir taii..., 
\\'hi'JI <t11ill·kc•d. and <I" I hP disc·anlPd tail 
" ·i I I t·ont illll<' I o \\Tig·g-1<' yjg·ol'Oll:-.h· fol' 

:-;o11w titnt·. thP attac·kPI'·..., altPHtion is.oft<'ll 
cli\'t'l'lc·cl ri'Oilt the• e•,ntping· !!'Pcko. 

C:rd1oP...,· tail ..... m·c·ur i11 <Ill atll<lzing-
ntr i ('I .\ 0 f :-.lt elf )('S Clll d S j Zt'S. f 1'0111 t ]JP hroa cl. 
nattl'lll'd I'XII'C'lllil\' or the• L<'af-trliiPd 
Uc•t·ko ( l 'hull1rrlls 1~/((/llr/ts ) to I he• ahsnnl­
ly dispt·opol't iotl<tlc· knob or 111<' Knoh­
t;liiPd Uc·c·koP:-. ( .\'r·jJiil'ltJ'Its ) . In ll1illW 

SJWI'ic•s file' filii is llse•d I:IS <1 foocl l'NH' I'\'O il:: 
lit<' 1'<111\· ti ssue• lr~id down i11 thi:-: 01'0'1111 is . ~ 

IISI'd by lite• g·c•t·ko during- thP \\'illl<'l ', Ol' 

in d!'OII~.dll tilll <'~. wlwn it is llllelble to find 
() ,. (' <11 ( ·11 s 11 i bt b I(' rood. r 11 I his m H 1111 Pl' 

"iOliH' gc•l'kot•s l1a \'(' IH't'll kn0\\'11 to sun·i ,.<, 
JH'riocl" of' 11101'(' than 1\\'C'I'·<' mouths in 

~I:I'TE.\IBEH 1.), 1!).) 

The northern Lt'<' f-lailed Gecko ( Phyllurus cornu­
tu.\) is probably the largest Australian species. Its 
brighl (•o lour pattern blends with the lichen-covered 

bark on which it no rmally lives. 

c·11pti,·it.'· \\'ith<lltl !'ootl. pt·o,·idt'cl wal<'l' \Yil'"' 

<tntil;~blc• to lltt'lll dttring- that timP. 
,\:-. ntight ht• expPdt'd. !lit• t·olour and 

patiPI'II or a fl<ll'l ic·tll;ll' ~('t·ko i:-. illtill!Cllt'J.\· 
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The southern Leaf-ta iled Gecko (Phyllurus plalurus) is a rock-dwelling species tound commonly 10 
the Sydney distric t. 

connected with the surroundin gs in which 
it tin's. 0 t'Otuul -dwelling sp<'ries usually 
rl?5emble th<' colour of tlw soil in any parti­
cular arE>a; sp eci<.-'s from thE> inland black 
"oil plains ar e genera ll:'' of a dark, drab 
colour "·h ilst those f1·om the r ed sandy 
soi ls d£ tlH' <.:entral arid r egions are oftE'u 
briCYhth· C'<>loured with r eds and Ye llows. 
IJo~\'eYer. in man)' species tht> indh·iduals 
are able to undergo rema1·kable colour 
chanO'es in a Y<.>rv shol't time whe11 moYec1 0 • 

from one background to auoth<.>r, although 
this c·hange is ltsuall~· from a Yery ligh1 
to a YE'l'Y dark form of a basic g'l'Onncl 

colour. · The pH ttern may <'onsist o£ a 
great vari<"'t,\' of combination:-; of str·ip<':..;. 
spots aucl bands, arrangNl so that tlw ani­
mals are p erf<.>ct l~· cam ouflaged in their 
natural (>l1Vil'Olll1H'11t. rfreE' 01' roek-<lw elJ ­
inn· o·eckor:-~ are wmalJy brio·ht<'r ill colour 

l"" r-- • • r 

than their cousin s on the g r·onncl. Some-
tinws t"·o Hnrela t ed g <-'ckoes 1 iving- nnder· 
iclrntical c·onditions lntve similar C'010nl' 

pattPI'ns whi<·h makp them cl iftitu lt to <lis­
ting n ish when 0xamined supe rfi cial!~ . 
Gehyra varz:egata and Phyllodactylus 
nun·m orat'ns are two such g:eckorx, wh il st 
Diplodactylus miclwelsoni and Ebc11avia 
1101'17 i (•annot br separated on thr basis of 
(•olonr patt<'l'll alone. 

To what si2e do geckoes g- t'O\Y? 4\ lthoug-h 
the majority l'E>ach acln]t length at hrhwt>n 
3 ancl 6 im~hes, the gi:mt of 4\ ustralian 
Hpe<' ies i.s probably the northem t~ueen~­
lan~l ];eaf-tail<>d Ll <-'cko (Ph yllurus COI'IIIl­

tus ), a rain forest form which l!l'OW'- to 
more than 12 intlH's in l<'ng-th. 

GrC'lwE>s pat a \'iH'ie1\' of' l'oo<l, all of 
\\'hi c h 1H'Pcls to he ali\'e 'ancl. as llH'ntionetl 
earli<'l', 1110\' in~. ..\lthoug-h im;N·ts and 
-;pid<' t'S al'€' the principal sonrcE>s of food. 
rE>nt i peel eH. f.i(•Otpions. and n<>n other liz­
al'(ls ate alii<> known to hr taken. The fo{)(1 
i:..; g<' lH'tall~· t·ru.·h(•d, but not ciH'\\'l'd, mul 
t hC'll swall O\n'cl whol t• . 0 l't eu a gPtko will 

Binoe's Gecko (/-/ eleronola binoei) is found throughout most parts of Australia. Its strongly clawed 
feet are typical of most ground-dwelling geckoes. 
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The Knob-tailed G ecko (Nephrurus asper) is a brightly coloured species from the dry inland areas. 

trt·asp an insect het \\'('C'll its j;nn; and thrn. 
t ht·a!-ilting· it:-; head f1·om side to s iclr, 
knock the :-;tl'uggling c t·ratu t·c i11to in sen~ i ­
bility ag-ainst a r ock or tr<'<' trunk. Tlw 
noisr ft·OIU such opr rations can often be 
h<'at·d many yards <1\\'H,\', partitularly on a 
ta ltn en•ning. 

l 'nlikc the majorit:'· of othPr r eptiles. 
g(•elwrs clo not drink from au open bod.'· 
of watel' but obtain tlwit· \\'ater l'NJUire­
nwnts h:'· lapp i11 g ft·ont moist sul'facrs su eh 
as lcavPs ancl bal'l< wr t with rain Ot' dew, 
ot· \\'Hter-soaked l'O<·ks. l ; itil e is lmown 
a hout thrir ahilit~· to <'X ist witho11t W H tcr, 
hnt a th rre mont lts' l ~:1<·k of it \\'Onlcl amwar 
to Ut' t lw limit fo r most SIH'ties. 

Ea eh f<·ma 1<' la,,·s t \\'O r~g·s in a S<'HSOII. 
lll-.llall.'· \\·ithin a <la.'· ot· so of cac:h other . 

Ln southem pa l'ts or the continent tlw 
h t'(•cding season genrra lly extends from 
November to l"i'ebnwt·,v, hut in the tropi­
(;a l regions this pt'r iod HHl,\' be greatJ~· pro­
longed, and it i:-; cn~n po)';sible that there 
an· t\\'O bre('cling srasons in eac:h year. The 
p~gs ar(~ laid mHlrt· the hark of tree·. or 
undct· log.· and stones. and hatch in about 
.. ix to E-ight \n•eks. The ne"·J~·-hatehccl 
\ 'Oli JW arc \reil ablr to fend for thrm­
~<' I ve; and i m m eel i <1 t cl y begin t hP it· sea re• h 
l'or food . 'r itE' optimi:-~m and self-confidrnc<' 
of some of thesr young arP bonndlp:-;s, for 
it is not an unc:oJnmon sig·ht to se<' onr 
or thrm. no mo1·r than <111 hour out of its 
(•o·o· YiO'oroush- altack in()' and attE>mptin~ 

l'""t""'' t"' • r"" • 

to de,·our an i ns!'<'f ot· spider sewral tune:-. 
its own size. 

The Spiny-tailed Gecko (Dip/odactylus s/roplruru~) is noted for its ability to exude a treacly lluid 
from the tubercles along its back. The feet of this tree-cl imbing gecko a rc equipped with small 

adhesive pads. 

Phut <,,. \ulhor. 



Soon ~lfter hatchhtg t lw little gecko sheds 
its skin, ancl t his p ro<:t"HS is r epeated at 
ft'('(jlH'Bt intc1·vals <lm·ing its :first few 
months of li fe. .As tlw g' I'Owth slows down 
with e1g-e, skin sJw<lding O('<'lll'S less often, 
.,0 that the adult gPC'ko rarel~· sheds more 
than two or thrce tinws a year. In the 
majorit)· of species the young are identi­
eal with the parents, but in somr forms 
the colour pattern in t h t' young is Y<'1'Y 
different from that of' the adul t. 

AnotlH•r popul a r namr wh ich is often 
applied to the geckors is that of '' barking 
lizards·', a title derived f r om the ahil ity 
of most forms to utter a short clicking- or 
" yapping'· noise when frightened or other ­
wise disturbed. This is the origin of tlwir 
famil~· name, for the word '' gekko'' is said 
to rcs<'mble the sound produced by certain 
foreign members of t h e group. H ow<'ver·, 
"om e of our Australian geckoE's, partienlar -
1~· the leaf-tai led Ph yll1t1"1ts, are ablr to 
main~ H prolonged high-pitched ""·ail", 
\rhi<'h in the case of Phyllw·us is not nn­
likr that of a crying bab~' · This noise pro­
duction often accompani~s the bluffing b e­
haYiour displayed by geckoes when con­
front ed bY an enemY. in which theY raise 
themselYe's on all fom· legs, ope~ wide 
thei1· months, inflate 1 hr ir bodies with air, 
~ncl movC' toward the aclYcrsary in short 
Jumps. 

This shmY can , at tinH'S. effectivelY 
bluff th r lcu·gest enrm)' , humans not e~ ­
t <'p t<'Cl , for many g<•cko<'s are greatl)· 
fea t·<'cl by the Aborig:inrs and are often 
known to an enlightcnrd white population 
b.'· 1lw name of " wood adders " o1· "stone 
adde l's". Such C011110tations imply that 
g'<'l' koes are h io·h lv v enomous but this is . ..., . 
<! lll tr <'l'rOneous; th<'.Y ar·c' perfectly harm ­
lc>ss, ancl a bite from eY~ rJ the larg~st w ould 
~)<> u mtbl t> t o pie1·cr huma n skiJt. P erhaps 
1t should hr nw n t io n e<l that on e s pN·ies. 
the k pin.'·-tailed G <'<·ko ( Diplodaclylu s 
~tropltw·u s ), can rxud~ from th e base of its 
-.pitws and tnlw l'<·l rs a \'tsc·ons, t r t>cH·l y 

Intertidal Barna cles 

1;- _~ I.i~s l~liz:tl>ct h P op<'. ( 'u nt fo r C>f : \' onnR :nHI 
·< h.•uod<•r ms, spcu t ll<':t •·Jy n nwnth m t he f1C'Id 
dunu~ ~rny and .Ju nl', ,~·o rl<iug ;~long t he coast 

fluid ''"ith au llnp lC:'asant odour which 
can he very painful if it penetrates an 
opening· in the skin Ol' gets into one's ('n's. 
'rhis is the onl)' species which is know;t to 
lun·e such a mC:'chanism . 

Snakes and other lizards are probably 
the major enemies or geckoes. but birds. 
small mammals and en~n :-;piders ancl frog.; 
han' been lmo1rn to eat them on occasiom;. 

Geckoes are distributed fairly C\'enly 
throughout the Australian contin~ut, h<'ing 
well represented even in the arid central 
regions. They are gC:'nerally considC:'l'f'<l to 
be a Yery ancient group of lizards, and 
some of the Australian genera are thought 
to possess partieularly primitive charal·­
teristics "·hich would indicate their jsola­
tion in Australia ove1· Ya:t periods of 1 inH'. 
Some ~ew Guinea forms. howeYer, have 
r ecently invaded Australia through thr 
'l'orres Strait islands and Cape York. bnt 
these are largel.v tropical s1wcieH wlti<'h arr 
restricted to denser rain forest areas in 
norther11 Queensland. 

As one would rxpeet in lizards wh i<'h 
range throughout the count1s. the~' li\"C~ in 
a wide Yariet~" of habitats- under the bark 
and in cracks of trees, under rocks aml 
log-s, in building·s or· in burrows ancl fis­
surrs in the gTonn<l. l"i'rom the cl r nsr ntin 
forests of the east(•rn coast to th r sand.'· 
c·eutral d es<>rt:;, each s pec ies is adapted to 
fit into it. partic·ulal' niche. 

:\Inch remains to he l t>arnt of t hi s in­
t<>restinp: p:ronp of r t>pt il es. At prec;;c>n t 
lit ti e is kno,rn about the distribution of' 
All bnt a few commott s pecies, "-hilst pra C' t i­
r all)· nothing is kll o \\·n l'<'g'<lrding 1hr ir 
p:enrr·al biolog y and lifr his toeies. Al ­
l hongh possih l<' l'un('1 ions f or t lwir Ya t · i ~d 
charac:terist i<:s can lw suggested. li ttle po:-; i-
1 in• informati on is ~·e t ~n·a il able. F or in­
s tance wha t is th e> t'<'<tl pu rpose of thr lmoh 
of X ephnrr us o1· th <' Pxncla tion of thr 
Spiny-tailed (~ ec·ko? Th ese and mH n~· 
ot hr r questions still l'<'Hl<l in to be <UJSW(' r e<l . 

o l' (~uecnsla n d ht•l 1\' l't' ll <'nlouudm and Yorkt•v':-. 
1\nob, north of ( ';lirn~. ~ht• made• l'x!l·n~in· 
ohsc iTations 011 th(' int<••·tidal llarna<:IC's on I'Ot·k, 
s ho r e'S, wharf piles a11d mangrO\'(' , and brou~.rlit 
h:H·k llllll ty SJI< <·imeus fm· I hl' .\luscu m tC>IIct·t ion:. 
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Portion of a la rge dry-season Rock of Magpie Geese ( estima~ed at 30,000 birds) on swamps at the 

confluence of the East Alligator River and tributaries. 
Phot o.- 11 . . f . l<'riih. 

The Magpie Goose 
By H. J. FRITH a nd S. J. DAVIES 
\\'ilcllifc Run·1'.'' Sect ion. C.R. l.H .O .. CatdJl' tTa 

I :\ 19.)-J. expt•tim ents on tlw cultivation 
of rict~ 011 t lw ~~1bcoasta l plains of the 
~ol'thern 'rrrntory wel'(' hrgnu by 

the Xorthern rrenitory Ad m i ni~'tratlon . 
1\lmost inunrcliately th ese C'Xpel'inwntal 
cr ops we1·e e~Ha<'kcd b~· magpie geer-;c and 
it " ·as feaH'<l that the hircls ('O uld b~'<·omc 
a major hazard to 1·i cc cnltin1t ion in tlliR 
r rg- ion. At llw l'f'<Jnest o!' t h e >:.'J'.A .. the 
C.S. I.TI.O. \Vil<l l if<' ,··urYE'Y S ection nnclrr­
took a tomprehensi ve stncly of the ecolo{!'y 
<m cl he ha ,·i onr o£ 1 he sp rc·]e,., i n ot'<l<'t' to 
a:-;sess ils place i11 the fuhn· ..: c i ~.:·Yelopmrnt 
of the region. This <Hti <'lr i.s hase<l on 
some of t h c pI'(' J im i na 1·~· , \Ill p 11 b I i ~ 1 1 N1 l 't'­
s ults of thi:-; st udy. 

Among: t he' .1\ ustral ian w<tt<' l' fow l <U'C 

sevcnll whost' laxouomi<· pos1t ion is no1 c·c· r ­
tahL Thr 111ag pic goo~-;(' A Jl :-:r1·a 'ltas 

semipalma ta is onP of t h est'. 'l' axoHo­
mic·all~' , in m~my l'E\spcets, tlw bircls 
n's<'mhl<' tll P tnw gcrs<>, bu1 h,,,·c· man:,· 
c·lla nwter s 1 ha t. whi 1st c·ontral'l ting vrr:,· 
s he:np l,,· " ·ith a ll oi'lH' J' dncks ancl pecsc 
( A natidac ) l'C'kemhle fr<lt lln's oe t llC 
se- reamers ( Anbimid;.1e \ 8omc :111 lllor s 

fec~ I the speci<'s should form a separate 
fam ily altoget lH'r bnt th e most modr rn 
eo m prc h rnsi vc \rm.·k on waterfo"·l cl iYi de::. 
the fe:unj ly jnto two snbfamilies; OlH' 

( 1\ns(~ t·;-matinc1e ) collta in in p; 011ly tlw mag­
pi<-' goose an <I 1 he ot Iter (,Anserinae ) Cflll ­

taining all ot-her cluvks. HWC.ll1f<. ;.~nd grese 
in Lhr ,,·orl <.l. 

The magp ir gooi'ie i::; a ]Hrgf ?:Oof')e-lik C' 
hi rd , ,·ith ra thc>r larg-e wing~ Hncl a high 
knob on the h <'Hcl. It :-:; kg:-: are l o11g' and 
feet ha]!' " ·<•bb Nl. .A llOl'lllcd llH1lt' w ejglJ...; 
a bout G ponnds and has cl win g·Hprrac1 ~f 
a bout (,n int iWH; femal e~ arr ~-n11allc r . Pntd 
this stmh· brg:;;\ 11, itH lift' ltistor~· . hab it~. 
;llHl lH'hc-1 ~· i o nr· had not bN•n s1·ud it'd. 11 is 
pt'ohahk tl1at su('ll a st u<l,v . b~· Pmtbling the 
l~<t bit:-; and be ha ,·iour of t lH• sp<:'cit>s in tbr 
fi 0l<l 1-o hr COlllJHll' <~ cl to other !l\''<'i'<t', w~~ll~l 
ass ist in fina llY <k eiclin!!' the bird '::; e:dllnl-
1 ies aud its pl.-H·<· i 11 t h'<' r ,·ohttion of the 
\\'Orld 's \Hlt<'l·fowl Hs ,,. ~, kn ow t·il <'lll. 
]) IS'f' l{] IH l'l ' IO :--: 

Formeri.Y 1-lw magpi e• goosr ra np;c'tl f rom 
th e KimlH' rl r,· r eo· io11 in \V('sll'n l .. \ ustra­
lia nc 1·oss t lH: <·o c~tal 1·rg·ionR of 1\0rth r rn 
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Anstralia and down the cast coast to 
\~ictoria. In );ew South Wale~ it vYa~ com­
mon inland as far as 1\Ioree, Booligal , and 
Eclmca. It haR, lw·weve1·, long b e<-'U exter­
minated in even the sparsely settled part of 
its southern range and at present clo(~s not 
breed and is YE'ry rarely seen in New South 
\\rales or Victoria. Toda5· the geese are 
confined to northern Australia from the 
KimbNle~'f\ to the east coast of Queensland 
1'-here it it: not c·onunon sonth of Hock­
hampton. It is a l l-io founrl in the l\I erauke 
reO'ion o£ ~ew Guinea. 

0 

·within its JH'esent range the birds are 
almost completely con fi n ed. to a very nar­
row coastal strip and a re seldom seen more 
than 40 mile~ from the coast. Occasi<'n­
aliY, howeYer, irrupti0ns occnr and odd 
bit:ds turn up in thf' f\Outher n Rtates. 

E~VIRONMENT 

This study has bee11 done on the snbw 
eoastal plaiiJ.s of the Northern Territol'y be­
hreen Darwin a11cl western An1hem Land 
(Oeupelli ) . The area includes the Acle1-
aide, 1\Iary, Wilclman, and the East. 
~ 'outh, and West Alligator ri\·ers. The 
c.:limate is mousoonal with very pronounced 
wet and clrv seasons. [n thr drv se-ason 
"·hi eh extt'J;ds from Apri l nn1 i.l . 0 -:: tober 
there is literall.v no l'ain, but in the wet 

seaso11 60 inches fall. The wet usually be­
gins with scattered storms in October or 
Non'mber and be~ins in ('arne')t iu DecC>m­
ber. 

In this environment the plains YaiT 

f rom extensive \Yildrice-seclge ( 0l'yza­
Eleocha1·is) ,<:;wamps in the wet srason t 0 
dust~, bare plains in the dry seaso11. The 
, ... ·ater areas vary great]~~ in size. FrPquentJ_,. 
floods occu r when the wholP plain i~ 
covered with s<>vera] feE't of water, \rhen 
these subside there ar<' thousmHl::i of 
square miles o£ ~\vamps whieh ultimately 
dt·y up and leave the onl~r water a~ a tf'~r 
Hcattf'rf'tl lag-oons of a few acreR cxtC'Ht. 

Foon 
'r hc food habits o£ th~ birds ,,·en• 

stndied b? th<' examination of large nnm­
bers of stomachs of birds shr>t for tbj 
purpose or killed during attl:'mpt · by the 
rice growers to protect their crops. ThC' 
birds usually feed i11 the earl~- morning 
and in the late afte1·noon. hut on som(' 
occasions, esp<'cial1y on moon1igh1 nig-hts. 
feed throughout the uighL l1'oocl h 

secured by gra:dng, digging into the 
g·ronnd with the strong hookecl bill, . tri pp­
ing the seeds of plants g1·o,ring· i11 01· out 
of water and on some occasions h_,. '' tipp­
ing' ' in shallow water. 

Magpie G eese feeding. (Two Burdekin ducks at left). 

l'hoto. -11. .J. rl'ith 



:no 

A male and a female goose (with Burdekin duck 
in the background). 

l'hoto.- E. Slater. 

In ihc• 1'<11'1,\.· w<'t :-wason. wlwn tlw plains 
<11'C ftoo<lrd. 11H• hi1·<ls fc-Nl in th e shallow 
wat P I' at 1 l1 e cdg·p:-;, on n wi<lr Y<11'i <'ty of 
grass sc•Pd:--, and as tlw Y<lrious aqua tit 
g 1·ass<'s and srdg<>s grow in tlw m•wly 
fot·mrd s\\'a mps tlwst> form tlw main diet. 
A major <'\'t•nt, IJO\\'P \'<'1', is the rip<:'ninu­
oft ll<' ('l'Op or \\' i )dJ·i c<' whic·h i'-' tll<' domill­
a nt p li-t n t 0\'<' 1' 1111a· h of' t h <' A<lrh-t id<' Hi n·r 

ntllt•,V. a11d tht• st•Pds or I his plant cll'l' illl 

important l'ood in the laUc t· part of the 
\\'et SPtl SO 11. 

_..\ :-; tit<' swctnt ps n•t·Pd<' in IE>n•l e1nd tht> 
·wdg:c·s IIH-Itun• tit<' g"<'<'s<' tiH'n bl:'giu to c·rm ­
SIIIIH' laq:.rc• qll<~lllili rs of 1hc unclergronnd 
IJullJs or 111<'S(' pi<1111s. 'J'IH',\' H I'(' SCClll't'd 

by dt·i,·ing: tlw hill nnd hc•ad clc•cp iuto 1h<' 
:-;of1 llllld Hi th<' t'dg't' or 111<' d1oying S\\'CHllp~ . 
11 se<' llls that this food whil st l'em<:tining­
pl <' n1 il'ul l>t•c·ollll's lt>ss rtvailabl <• as tit(' <1 t'C';ts 

of Hof1 11111<1 clc•c·t·t·as(' H tHI d isa ppPar 1n tlw 
late t· dry s<'i:IHOn. Altltoug·h many si'd p;c· 

~EPTE:\rB8H }.). 1 ~).)H 
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bulbs at·c• SN' lll'NI b~· dig-g:ing into tlte hard 
dl'i<•cl lltUd. tiH• birds at this J>f'riod abo sePl~ 
otiH'I' rood and laq!<' flocks ~nazf' on \\'hC!t­
t'\'C l' hr l'lw g:<' i:-- <wailablf' on the pla ins. 

l•' t'Oill this l'ood st ndy it i~ ol)\·in11s that 
-;\ramp p:t·Hss and :·wdp;<-' a1·e the mainstar . ..; 
or the di<'t or tiH' bi)'(l~ and as th C!'3l' pl<n{t ~ 
g l'o\\' i 11 11tmw lot at i on~ <·ommonl~.' c·ho. en 
l'ol' c·ult ivHtion tlw food of the-' ~ee!-\~> mu~t 
lw :-wvc· t·<'ly l'l'd u<:ed as <lc ,·rlnpmrnt pl'o­
('C<'ds. 

J•1 J,Q( ' K Jh .II ,\\' I OUI't 

rehr birds nn=- greg-arious and al'{' found 
in g'l'Otlj)S or l'l'Olll t'>\'0 0 1' three to SP\'('l'a] 

tho usand birds. ' l' hat a number of inc1iYi­
dnals of nn anim<1l specie~ group tbPm­
selvcs togptJwr implies ~ome degree of 
..;o<·ial o rg-anisation " ·ithin that group; that 
is, an abilit.'· on the part of an incliYi(lnal 
to anticipate tlw <H·t ions of other indi,·i­
duals. 

W hrn g<'t'sr ft ight out from th<•ir rno~~" 
to tlwir l't•t•d i ng- g-round. and at roo~h. 
bathing- places, t'tt .. thel'<' is a st1·ongo trn­
dentY 1 o lt~IH1 ,,·ith thE' earlier aniYal~. 
rrh t• ft ,,·ing: hi rds app<•c.n to respond both to 
11tr s ig· ht Hll<l sotm<l of other stationary 
g:<><'S('. i\ :-; a t'<'stllt of this simple l'<'<H'tinn 
g·oos<' flo('ks build up antomaticall)·; onr 
ll('<'d not <·Ott s idc' t' I he i ndividua I g·oost' as 
pri1mu·i l.v H lllt'm he' I' of a flock. bnt ntthrr 
as a IIH'tll ht>l' of <t pnir. o t· fa m il)· part.v. 
Dnrino· clll\' ac·tivih· t hC' flock as ori!!.'ill-,... . . . 
ally <·o ns t itul <•d 1111-1.'· in'Nlk up. l!n~;~r 
apart. o t· s plit into seYr r al smaliPl' fln l' ks 
and onl\' dttrinu- a situation of alarm is 
tiH'I'C' <11;). unity .of action. \Ylwn g-oe-.::• "l'l' 
..;omdhi ng- st t·angr they eall aml taJ.:P up 
an <tlc•rt posit ion \\'hi<·h is qnic·kl.'· as"lllll<'d 
h,· e~l l o·rc':o-<' within :--i!!ht and th" birds 

• ("" <. 

t·lustt• t· into a 1 ig-ht buneh. 8i?:nab :-.pi'<'<Hl 
t hroug·h I hP flot·k l'o1· OJH' g:oosr i:-. stimu­
IHt<'d to signa l \\'h<•n it S<.'<.'S anothrr ..,]1!­
twlling:, ('\' I'll i r it cloe:-.n 't :--('('the ahu·min!! 
stim11lus it st• ll'. nnd the floek ntkr.· n1'1' 
togd lt (' t' , as <l fltH"k. if t hr a larm in!!: si imu­
lus l'l' lltrtins. In th l' nwg:pi r goos<' th r -;hr­
Jli-tls lll<l,\' be· '' tll<trking- time''. ' 1 lwad siHll·­
ing". ot· " wi11g flipping·'' and thC'.' ' ;-:c• t'\'<' 
to J)I'C' JH1n' tl1<• wlwl<' flcwk for the lnkt•-of'f. 

'L'IH' lltos t itlll' r <•sti ng- ·t·Psu lt of th is in­
stability o f' H g-oose' fl o<·k is that t l.el't' <tp­
JW<-Il's to h<' no pN·k-onler or <lominancc 
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hierarch.'-. witl:in it s uch as is f0~1nd in 
manY social bn·ds, e.g., the dom<'shc fowl 
or ('ardueline finches. This f eatHre is 
especially interesting a s a clom~nance 
hierarchy appea~·s. ~o play a part m the 
reproducti Ye achnt1es .of g:esf'. JlowE'ver, 
selection ~would act aga1nst Its development 
in the flocks whilst these act solely a:-; a 
means of protecting the indiv idual, ::mcl 
the pair or famil:"- ¥roup remains .the stable 
unit since the setting up of clonnnancc r e­
tatidns every time a flock aggregates coulfl. 
O'jve no adYantag<> to an y indiYidnal in an 
~rea wher e food, \Yater, roosting sites, etc., 
O'enerallv coYer an extem.;ive area. · 
r" • 

l\IOVEMENTS 

The geese are non1.adi<· and t!wse moYe­
mcnts are controlled b~· the amount of 
\rater available 011 the plains and p robabl.'' 
the availability of food . 'rhe mov<,ment 
pattern of the birds has been det~rmin<:>d 
mainly by regularly traYersin~· the wholfl 
of thf> region in 10\;~,·.:fl~·in~ airtraft and 
recording the location of all goose flocks 
in the areas. In this mann er il is poss ihlr 
to f ollow the m oYem en ts of the binh; w•ry 
accura tel v . Th<:> results of tlw air SHJ'V~"\;., 
ar e confi1:mcd by the return of bands ham 
birds banded on the Adelaide Ri ver. They 
are trapped b~· Ineans of a mortar-propell­
ed net and c>ach hinl l'E'CeiY<"S a nnm brred 
a1nminimn ban<l and a coloured plastir Oil" 

to euahlf> quid< 1·e<:ognition \Yithont shoot­
ing the bircl. 

At the end of t h e \Yet Rea son la1·g-c• flocks 
of g·c>ese are scattered t lwoug·out t he region. 
each flock h t>ing- confin ed to oue of t l1 0 
lm·ge s~"'amps. 1\ s th E>s<-> ~m·amps clry the 
bird~ cougTegate on the mOl"(' pri·mm1 ent 
ones and an exodus f rom most· l'iYi'rs lw­
gins. As t lw Hwamps ll <"arer tlw coa:-;t are, 
on the '"·hoJ <>, th e mOl'<' 1w1·man ellt thi~ 
eoncrnt1·ation l0e1<ls to a mo,·rment ()f tbr 
hinls towcn·tls th<_, coast. 

Ea<-11 ri,·er diffE'l"S h:v<l r ologi('an,,· rrom 
the otlwrs a 11<.l it ,,·as fon 11<l th cd Yei'Y lm'g'f' 
P<'J 'IIlaJw nt f·nnnnps O<'Cnr on th r 8ontll 
Alligato 1· and r f'main thron12·hont flte <h.v 
!iecu..;on . i \ fi t he oth er ri,·r r p]ainR dry thr 
nmnb<' rs of ge<'se 011 t lwn1 drcJiJH' ancl t lw 
number~-; ill CJ'('M;(' ill thes(' f-n\"rllllj)S. At nw 
lwight of t lw <l r y HPason Yf'J ') ' great con­
r,rntnltiom; of ~'L'PSP O<'C'lll' on th ese 11erma11 · 
~'nl swamps. 

\Vith the first storms of the wt•t !-icason 
the concentrations break and the g('f'SI.l 

move back to t~e other. rivers and spl'eacl 
over the plams, ultnnately l>ecoming 
located on the n ewly formed fnYamps pre­
paratory to breeding. 

BREEDING 

Breeding occurs at t he e1Hl of the wet 
sea1:wn in the deeper more heavily Yegeta­
te<l pa1ts of the swamps. It sC'ems that for 
nest bt~ilding a. critical water depth and 
vegetation demnty exist. The " ·atc>r maY 
be too deep_ or too shallo"W, aml similal'l)· 
the YegetatlOn may be too sparse or too 
clellSE' for lleSt building. rrh f \"<lJ'lOU~ 
swamp plants used as nest materials also 
ha-ve rather sp ecific water depth l'equiJ·e­
ments, rrhe exact requirements for nest 
building are the subject of a speciR l studY 
and are not yet fully understood . The~­
clo, hov.·ever, limit the extent of urec·clin.o· 
areas in the Yarious swamps. ,.... 

. Th e nest is bulky <mcl formNl by tramp­
~IUg down the swamp vf'getati011, tl})l oot­
mg the plants in thr vieinih· an<L acldino· 
tlwm to the heap. The nu~l"'f' l' oE ro·o~ 
found in t l1 e nest Yarie.- from - ~ to r-l-l 
but , as in man~' w<=~terfo\Yl. two femnl1' · 
often lay in the one n est . 

COXF>ERV.\. T LON 

It is thou ght that on the whol e th r 
magpie· goose will not· lw a :)erjous lWO­
blem to the expanding· rice inC!n .. qtry . lt 
eau and does eat the culti,·ate<1 ri ce but 
the number of bil'ds inYolved in Htt<tc·k. 
on the cr op!::i is r elati \'C'l5· small evC'n llo"­
whcn onl~, a fe~w h1mchrcl ae1·es arl' m H1e!' 
cultiYation. It is probable tl1at as thr 
area devoted to I"lC'<' in crea. e"i. thr num­
ber of geesr ~will 11ot iJlm·case an<l so tbc• 
rc> latiYe amOtmt of damage clone ''' ill rapicl-
1~~ decr ease to negligible propot·tions. 

On t l1 e oth er hand it i~' certain that. 
as cultivation inc1·ra.sN; in th e t'Pgion . th t' 
breeding and frNling ha bit at of 1]11' hi 1·rls 
"·ill be eliminRte<l. Tlw grrsc> -.:rill hc>('OllH.' 

r xtiud in this, Oil(' of thrir lac;t :-..t t ·cm~r­
holds. tmless lmi ta hlr sanctna l' ic·s <1l't> pl'o­
Yiclrd. 'I'l1r.sC' stncliPs hrn·c Pmthlc·r1 u:-; to 
dPtcrmin r what woultl be 1·eq ni1·C'd in a 
sa 11ct ncu·~' in or der t o prrscrw• i lw !-iJH'<: irs. 
ancl <-111Y move to pl'otcd thf' bird" in Jhi 
JtHIIlJJ H <'ould br has<'cl on hiologieal f :lds. 



The Thylacine is primarily a blood feeder and eats only selected parts of its prey. 

l'hoto.- 11. BuJTt'l l. ( A ust ra I i<1n :\lu~l' \1111 c-op' rh!h t ) • 

The Thylacine 
By ERIC R. GUILER 

DcpartmCJ1t of Zoolog.' . l ' uivcrsity or Ta~ IIHI Ili >l 

N O);"E of the Tasmanian mar~upials 
has c·a pt ured such wide interest as 
the 'L'hylacine. 'l'lr yla.ciu us cyno­

cephalus ( Ilarris), for which the popula I' 
namfs of rrasmanian wo1£, tiget and hya­
ena are usP<l. It is not nnconmlOJJ to hear 
Thylac:inC's rrferrf'd to as '' bull-tigf'rs'' or 
'' gre,vhonnd-tigers' '. St1·ictly speaking, 
the Thylac·in<' i!-i not related to cithf'r the 
wolf. 1 he tigf'r or hyarna, and for this 
reason 1 he \YOrd thylacine is pl·t•ferahl<' as 
a common namP. 

Cn .\RA("l'EHT~·rrcs 
'l'lw Thylac:itll<' is a mars-upial, cat-r~· in g-· 

it:.; yonug in a I)Ouch, an<l the g'f'neric nam<' 
Thylotilllts refen; to this habit. It is 1'('­

lated to t1w native l'at, tht• tig<'r eat and the 
rra!->manian Devil, ::tl'l ht'long-iug- to th<' 
Famjl~· n::~synrida<:>. The rl'llyl<wine is 
Pa~il~· S<'lJ<HablE' ft·mn any of fh<'se h~· i1 s 
l:ngf' size, as it s1 andf.l about hvo fr<'t hip:lt 
at tlw shoulder. I~.,urtlwl' diBtinguishing· 
charaderist it·s are the <log-like hNHl (hPncr 
the sprcifi<· nall'H.' of cwnoce1Jhulns ) and 'thr 
lW<'::;Pnce of about 1hirteE'n strip<'s on 1lw 

1·nmp, from which the animal obtained _it: 
name of tiger 01' hyaf'na . 'l'he rrh~·lacnw 
ha:-:; a l'igid tail an<l cannot IYag it <lS a dog 
cloes. 

Thr head of a ntale re ln·lac:inc is more 
wolf-like than that of <1 female. which is 
~hort and broe:1d; thus males and frmales 
c:au b0 readily disbnguisiH'<.l. apart from 
the presene<~ or absence of a pouch. At onr 
time the hvo sexes were helirYecl to repr('­
sent two <1H'f<'l'<'n1 spl?cies. 

Onr of its rnost stril\.ing fr<lturNi is thr 
tteDH'IldOm; g'Hp<'. J haw• set-'11 a Cinema 
film of ~1 Th,vlacin~ ~·a ~wniug· 1 ancl the g~pe 
can oHI.v be cles<·Ytbc<.l as phrnomenal. ~he 
lower jaws, '1\'hen fully open g- ive the nn­
pt·t>~HlOll of b<~ ing clisarticnlat<'d from the 
skull. 

DlB'l'RTBU'L'ION 

Gil l " bets 1·rvip \\·ed the evitlPnc·e for Uw 
liUillllnlld dis1l·ibu1iOil of th<1 rrhyJaellU? <1!=; 

~a J•hotll,li:'l"l llh ol ·1 'I'll\ la C'inc , ~awuint:::. ~~I' 
' Bourlit';.<., 1~. H);,'o. "lan1n,.;, ,. of tlw \\'o t'ld. 'l'hei 1' lt ll' 
ami huhi ls. ll :t1'1'.1p, l.onrlou. 

~ Gill. Kn. l!J.-,:l . Di:;; fl'ilnniou ul 1\ t<• 'l'ns1nnnh111 ll1:',
1
i.l: 

Jh<· ' l' n><mauian Wolf l11Hl thP cli11;:t0 in 'nuth·ensf· \ustn1 1·1 
iu Q.11lll' lt•1'11ar.' 1i11tt•. J'il'l . :\'11/. 10. JU.i:~ . !>(; ·90. 



I' nllld in t•a Yt' deposit::.;. H H<l lH' found that 
i;l t)H' (~uu1<' t'tulry p~·riml TJly lacines ,~nee 
roanH'<l t iH' .Au:-;1 ntltc:~ll m am land. .I hey 
h<n·e siuc<' ht'<'OliH' extnwt on t he contment 
hut tiH'rt' is no <''·id<.'lll'P !<> sh~w the:~t m~n 
wa::; in any wa~·. l 't>spo.nsl ble I ~n· th1~. h e­
ports al'e .llHH1e ft ·on: t lllH.' to t IItH' of some 
laro-<' ammal, whH:h 1:-; sn ppOsC'<l to 
l~ok 1 ike a ' · t iP-'<'r · ', l'l'C'(jlH'Il1 i ng dens.{' 
hush country in (~uePnsl HtH1. Bnt no speCl­
nwns IHIH' <''·er be<.•n prochu·<'<l. Tasmania 
becam<' tht> Th~· l acine 's last str011~hold 
antl earlr st>ttle r s foutHl nun~h<'l's of them 
roaming th<' plains areas a n<l 111 th<' moun.t­
ain <'Ollntr)·, thou~h it should lw llOr tw 111 

mind that this specit•s, while unmet·ous, 
\\'ilS lH'Ye t• HS COntlllOll as. fOl' <'Xampi <', the 
po!-isum or kangar oo. 

DEULT:"\E 

\Yhen sheep \\'ere introduced to Tas­
mauia Th~·lacint>s started to kil l them. 
TlH'Y ~aY have clone so in P(' l'iods of ad­
\'er~r ,r~ather or when other food was not 
available, but it is unl ikely t hat t h ry b e­
came sheep killers in gen eral. ~evrrthe­
less, Tbylacines "·ere .bra~1Clt>d a.· killers 
and a war of extermmat10n was wagetl 
against them. rrhe Gover n ment offered 
£1 per head, though a ('arcase was worth 
more than this since p:raziE'r s also would 
reward a trapper . As ear l~, as 1 86~ , 
Gould 3 not(•d that the 'rh~·lacine fa<'ed ex­
tinction· by 1909, Smith ' was Yery con­
cemed ~bo~tt the future of t lw speci<'s. By 
1920 lh·e 'l''llYlacines ·wt>re "~odh £20 each 
and by 19:~0 'specimens were V('ry rarc> an(l 
could not lw p r oc·ured fot· eY<'n £50. 

It is probable t hat t lw killi ng eampai~n. 
c·ornbi11ed with th<> cl<"a r ing of lancl ( w1th 
its conset{nen6al <>ffect upon the hnbitat 
of the Thylacine ) " ·ere the pt·incipal faC'­
tor~ in t h r d eclin<' of t 11 <' :·qwc i<'H. U oweYer, 
the late Mr. Fr<'d Burhm·~· of Parattah 
( ppt·s. eomm. ) has put forwm·d th e inter­
<'~ltill ~ vi<' w that a dist>a s<' " like distrmper" 
SW<'pt tl11'ough 1lte Dasyur<>H abo11 t 1910 
and therrl-ll'tc• r D<'Yi ls, nntive t'ats. and tig-{' t' 
<·ats, tog-<:> tlH'r with rrhyla cines , lwcamr yer~· 
s<:rtrct>. While it i~ unlik<'i.V 1lta1 this :-;tatc>-

me11t t·<:m C\'C' l' be confirmP<l hy s<·i<'ntific 
<>Yidenc<', it is important that it Hhonld bC' 
pla<'<'<l on l'P('Or cl. Fnr tt·a ppel's used to 
kill rJ' h~·lat·inPS from time tO timt>, tO kt>Pjl 
them from <•ating snared game. hnt this 
waH only a minor factor i11 hastening the 
<leclin<' of tlw population. 'L'he possibility 
that th<' cle<'line in munbers was <lne to 
som<> long-1 erm population cyel<' about 
whi<·h nothinf?; i!:i known must not lw owr­
lookcd. Tlw Thylacine was placed on th<' 
''whol ly protected·' list in 19:i8 bnt this 
may haYe hren too late to bC' of any use. 

Foo'rPIUNTs 

T h11R W<' haYe an animal \rhi<"h once 
range<l Tasmania. to quote Gould, 11 from 
~ea levrl to the tops of mountains". Ts it 
(
3 Xtind ~ rrhe last 'rhylacinc prodttc•ed was 
:-;hot and killed at :\Ia"·banna, on the nol'th ­
west coast of thf island, in 19:30. Since 
then S<'Yeral expecli1 ions luwe searched for 
it, thr last ont> in 19-!;). Tlwsr rxtwditions 
have all eoncentratE>d upon th<' rugged 
westrru parts of the Stat€' but none has 
ever brought back a photo~ntph or a spec i­
men, althoup:h Yarious footprints ol' 1 he ani ­
mal haw• b<'€'n found. 'r he beHt d<'st·ription 
of thrse is that of Poeock G. Tt is clear from 
his fi~ures that, under all but soft condi­
tions, only £our claws Hppear on the im­
pression o£ each foot but that fhr will oc­
<·nr on the forefoot in soft mn<l. ~\n ex­
amim:ttion of thr feet of stuffed specimens 
confirms this :tatrment. 'l'he hind foot 
nndcr icl E'al conditions nHl~· sho"' a lmlg­
(six inchrs o1· so) tarso-metatan;al pad. 
hut this is rarely found. rrhe last expNli­
tion broug-ht hack prints from the .Jam' 
River aren LH'<H' th<' \\'f>St <·oast and r<'trntl~· 
footp rints have brr n collrctecl n<'Ht' H ob­
art 6 • 

Frorn foot p t·ints collectrd b~· tlw rxpe<~ i ­
tions and from other prints colll'ded 111 

1957. \\'e can assunw "'itlt som<' cl t>grer of 
certnint,· th<t t thr 'rJn·l;wine is not )' <'I 
extin<•t. · l11 l'a<:t. unconfirmed n•ports or 
its prr ..;en(•(' ell'<' hc•coming morr fi'Ntll <' n t. 

~ l'o<·nt•k. 1!1:.!1;. Th,. <' \ lo•n ~:tl t·h.ll ;•l·t•·t • u t l'h•tltl<'<llll .< . 
-"lli'Coulti/u.< and •llllli' n·l >l<'l mat~upi.1l• l'rm Xool ,..,,... 

1 C.uuld . . J. 1 ~1;;{ . 'l'l~t· 111., 111 111 ,.1 , ot , 11,..1n d ne. \ •·1.1. I ondun. 192H. t O:l i · l O ·1. 

Pl.lll(.'i ... & T a,\ lm·. l.o urlon. U ( !uih• t' . E . I!. ·" \l l'lrl l'\1 111, c:. 1\. tu: ..... su~pelll'tl 
"hnit h. (! t !HHI. ,\ '\alur.lli•l iu T ;t-lll:l ll i :t . (' l:>l'f'l ll l flll ' l ll'l' )l k i llitU! 11\ lh•• Tlni:H'in>'. Tl> ttlw·it~ n.< <'!/1101'ep/l(tlll<. 

1•,, ., ... Oxlurd . I ll.<( . . ] • • 't'i. 211, i. 1 n.;._, 2H-I -,. 
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bnt cau6on nHlSt be exf' r('iscd tu inter­
preting these sit1cc thr ~reat pnblicit~· 
obtained by ~neh P1·ess r eports ma~· haYe 
someth ing to clo witb t beir ft'<'(1 ucncy. 

HABIT~ 

\ " er)• little authf'Htic knmdedge is avail­
able as t o the habits of the T'hvlac inP. 'Ne 
know that jt Pats kangaroo, '~nllab.'· and 
1n·obably t he ~mall er marsnphtl~. 1t \rlll 
Pat ehirk0ns wh<'n available and also sheep. 
hut these oul,,- ,,-hen hard pressed for food. 
1t eats onl~· ~elected parts of its JH'r.v and 
is primarily a blood feNlrr, s ut kinp: blood 
f rom t lw srverPd jngn1ar vein of its kill. 
I t is known to eat also th<.• vascula1· nasal 
tis~ucs, as well as the liver aucl the kiclney 
fat. It may occasionally fat thr meat. · 

It is lmo\Yn that the TJn·lacine hunts 
usnalJ:- as a solitar)· animal.though sonw­
times a male and female haYe heen seen 
to~reth er. Appa l' C:'ntl~·~ at 1imes 1 hr ~·otmg 
join the pa1·euts in hunts and famih· nnits 
of up to four incli,·i<luals Jurve hefll 'report­
ed. Th f ThyhH.-ine is not a rapid rnuuer 
but r elies on a stPacl~r jogging pa<-0 to 
wea I' clO\Yl1 its })l'f'Y, which it catclH'S .in a 
fi n al spurt of sp!"ecl ~t nd th011 kills. 

\Vhile it hunts b,v night some mOYf mrnt 
ma-'' tal<0 place clnr ing thr cla-.'· and the ani­
mal oftrn mOYfs about at clw.;k J t has bern 
statrd tha1· its Yision h.\· chty is poor. In 
spite of this somr TJn·la <: ines in cluclin o· • , - r 
thosE' ohsfln ·ed h~· Heushaw 7

, ·who noted 
thi::; a11omaly. bask i 11 th e s unlig ht an(l 
othe1· tHH:turna l nHlrsupia ls, snch as kan­
gm·oo aud the potoroo, <-1lso do this. 

During tlte b r PNling foieasou in D ef'f'm­
hf'r the Th:~Ja e in r r etires to a den in r i1hrr 
a t·<:W<' Ol' a hollo\\' log and thC'rf t lner ot· 
fon t· young ar r r ean'<.l at a tim e. 

T ht-' noise's n.ta(h' by Thylctcin rs a re 
,·ariNL Wh0n hunti11g thesr anim~lls nu1kr 
a congl t i ng, hm·kinp: noisr. a lo\\· o·nnd 
\\'hen it·J·i ~a!<'d ( p.t·oba~JI,\' a~ a Wfll'l~ng), 
and il wh111mg- no1se l1kc that nH1(l<' ln· 3 

pupp,v. 'rhis lat1r 1· son11d j~ pnhnp~ 1;srcl 
as a nwthod of <·ommutti<·ation hrtwN•n in ­
(1 iYic1na ls. 

:\I any imp1·ohahl<• :-;1 ori e;..; 
writl f'n abo nt th t? ':Chyla<:ine. 

hm·r hr<' n 
Th ns the 

' 11 211s ha w . c: J!J3B. Tlu• Tl11 ta c· in c> ./. lt t111• S oc . 
l 'rt•sert•. fi'o11ua h'mt' · :~.i . HJ:ll\, ·17-0. · 

a nimal i~ cr edit<'d \\'ith bipedal lo<'omotion. 
an ilia bility to swim, tt·emendons jumping 
powr r and g'l'('at ferocit~'· rrhc f::~ct that 
t.h0se stori rs g-ain trf'dcncc• is additional 
evidence of tlw intf'nse, if imaginatiYe, in­
terest in it . H.0cent d iscoveries ancl field 
work are th ro"·ing some l ight upon the 
ecology of this intf r fst ing spe<:ics and it is 
hoped that mo.re useful information about 
it will be gath ered in th e f nturf . 

Answe rs to 
" TEST YOUR KNOWLEDGE " 

(Page 374). 

No. I : Thirteen-inch-high wooden face mask 
from Sepik River, New Guinea. F earures are 
painted black on yellow; the border between 
the large outside points is white. Melanesian 
masks of varyi ng shapes and expressions are 
used as disguises by adult men and youths 
in public pageants and sacred ceremonies. They 
a re the work of professional craftsmen who 
exploit tradi tional techniques to gain their 

a rtistic effects. 

No . 2: Some species of Long-horned Grass­
hoppers frequent gumtrees and will lay Aattened 
scale-like eggs, as pictured, on the edge of a leaf 

o r along a twig. 

No. 3: Portrai t of L eichhardt , the explorer. 
believed to have been drawn by C harles Radius 
(or Rhodius), a n accomplished a rtist ar.d litho­
grapher who came to 5 ydney about 1823. The 
picture in the Museum library is not an original; 
it could be one of the lithographic reproductions 
sold in Sydney after L eichhardt's triumphal 

re turn from the north in 1846. 

No. 4: This beautifully incised paddle blade 
from Mangaia (H ervey Islands) illustrates the 
skill of Polynesian, carvers. P addles of this 
kind are used by men of high status on cere­
monial occasions. The padd le is almost 3 feet 
long, the blade 14 x 8 inches. The shaft 
bears similar intricate carving on all sides; 
a round the butt is a series of human faces. 
In the "old days" such carving was done with 
sharks' teeth. The paddle illustrated is one of 
the Cook R elics, purchased by the N.S.W. 
Goverrmcnt in 1893 and now in the Australian 

Museum. 

No. 5 : This yellow H ouse Centipede (A!l­
othereua macula la) , also called "Hairy Nanny" 
and "Forty L egs" . is na tive to A ustralia. The 
first pair of leg.s benea th a centipede's head is 
modified to form poison-claws or foot-jaws, 
which are weapons o f offence and defence. 
R arely is a hum an being bitten bv a centipede 
a nd r.o fatal cases are known. Cenl'ipedes live 
under stones. logs, amongst rubbish and leaves. 

usua ll y in damp situations. 
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Observing Ants in Artificial Nests 
By JO HN FREELAND 

EX Solomon in!':itructed t h0 
slnp;p;anl to g-ain wisdom by 
stud:dng the ant, he doubtless 

Yisnalisecl t lw bustling activity and inclus­
trv of tlw insect. as seen outside i ts nc:..;t. 
l\f~1 ny of th(> most interesting features of 
the social lif<' of ants, ho'''ever , can be 
seen onlY if t hev are stndird in artifieal 
nests. ;rhi s pr()\·id es a most r ewarding­
field for the amateur or professional 
natnrali~t and onr which is ideal for natnr <' 
st nd~· in sch ools. 

Ants constitute the family li'ormicida<', 
of the or der llymenoptera, which also in­
cludes the bees and wasps and their rr­
latives. So-ca11 ed "whit(-' ants" ( trrmites) 
are not r<'lat<'cl but have cvolved a social 
structure in H me ways simil iar to that of 
the ants. 

:\I any Aust raJ ian ants are n ot yet HamNl 
and it is not known how many species exist. 
The smallest estimate is over eight hundred 
Australian speei <'S, so th e scope is wide 
indeed. 

Like many other insects the sta~es of 
growth in a n ts consist of egg, lan·a, pupa 
and adult. rrhe larvae and pupae ar(' often 
erroneously called ''ant 'H eggs'', but the> 
eggs arc very small, in most cases much 
smaller than a pin's head, and usually 
escape notice. The lan·ac are helpl<'ss and 
resemble fly maggots, bnt are clean<'r-look­
ing. When these are full~- ~rown they 
pupate. In many species the~' first spin 
cocoons, aided by workers, which hank 
earth on t ht:> spinning grub thus hrlping to 
mould thr shape of the cnvelopt'. l'"pon 
attaining their adult form, the young ants 
are called ''callows·~ and for a time re­
main pale in colour. I n moHt of tlH' eoroon­
spinninp: species the callow:; hav<' to be 
assistl?cl to "hat ch " from thr €'11 V<'l<>p<' by 
adults. 

A <·olony normally consists of onr or 
.f 1 . " , 1 more t rur ema es, or queens . a p:oo< 

many workC' r s, wh ich arr nnd('r-<l<' vrloped 
femalrs, a nd the brood (eggs, larvae a il cl 
pupae ) . At certain timeR of thr rear. 

The sugar ant Camponolus bellicosus is more amenable to ca~tivity tha_n the more. common C. como­
brinus. Around Sydney it is more o fte n found in bush than tn domeshc su~roundtngs. ~ere workers 
a nd a soldie r a r e seen w ith larvae in an artif1cial nest. A worker (left) 1s about five-e1ghths of a n 

inch long. 
l'hu1u. l l. Tn•ntrm~. 
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Yarying with different :specie:s, winged 
nulles and young queens (also winged ) may 
br found in the 11ests. 

Once or t wic<' a year, again accordiug to 
1 he speci<"~, gen<"rally when the1·e aee thun ­
derstorms about, the young queens an cl 
males lraYc the 11es ts and th e n nptjal flight 
b1kes place, se,·eral males sometimt?s ancl 
in some species, mating with each queen. 
fJater , the ·wasp-like mal es cl ie of starva­
tion, or fall a p t·ey to other anirnaJs. Th e 
young queen~-; discard t heir ,,·iugs and dig 
or select a small bnnow vvhic:h they seal 
off f rom the inside and then brgin la.ving 
t>ggs. 

\Vhen the eggs hatch the queen feNls the 
lan·ae with a !)aliva.1·y secretion ck1·ivecl 
from the fat body stor ed in h er abdomen 
and from the clegenel'atlng vdng mnscles. 
:::lhe may thus oYenvi nter , taking up to ten 
monihf.i to rear h c.>r fh·st few wol'kcrs, in 
th e meantime not eating unless consmning 
some of he1· ovrn eggs or larvae. 

lTpon matnring, t he young \Yorkers set 
abont enlarging the nest and forag-ing·, so 
that the queen may confine herself to egg­
laying and occal'>ional lick1ng of tlle hroocl . 

\V o1·ke1·s are typically only ablr to lay 
unfertiliseJ <'gg:-;. Tl1ese are nevcl'th elN;s 
~tble to clr,·elop., in most <;ases r esnlting 
m males. thon~h in some species, workt'r­
laid Ullf('l'tilisecl f'ggs l1 ave r)rodnced \·VOl'k­

("'l'S, and even querns. l\Iost of the qneen '~ 
<'ggs m·e fe r tilised as thev are lai<l bv 
c;.;prtmatoxoa storrcl alive in'a spN'iaJ s~c ii1 
hc.> r· abdomen. hnt f\ proportion rnwro·e un ­
fertilised. These' dev0lop as mal<'K \vol·k­
el's and queen~ both appear t o o'l'ow f rom 
th~ sam e'. ty pe of fe1·h li.se<l eg~·, but l'f'­
latl\·rly few of tlw hn·var t·eeeivc the dirt 
ne<;~F;s~u·y "!'ol' f ull queen clrvelOJ)ll1('1lt. 'Pl l<' 
ma.lOl'Ity, m stf'ad. <H'e p;ntl y cc-u.;t r·atec"l bv 
malnut rition and as a 1·e·snlt can onl~r 
hc.>(·ornr workers o1· so]die r·R (largc•-ll re:tcl ccl 
-vvol'l<cts) . 

qncem; a11d ma] es, however, a re not 
prod need nutil a eolony ha:-; att<-1 i nt><l rl 

Rnfficient nnme1·ical 1-;i~r ~1 ud 111 is ma y i'fll<r 
several yeat·s. '"J1 1H•l·<'~:lftc r t h<' youn.g· srx­
uals al'e nroclnct•cl r E'g·nlat·l y while the eol ­
Ol11y cont inues in tnct. As i1; <.:a ptiv i1 .v, wor­
kers have. been known to livr np to sc>vrn 
yrat·s and qnf'ens np 1o fiftee n, the 1 ife 

of a colony may be con siderable. 11'm'thel'­
more in :o;ome species a <·olony may replace 
an old queen with a yonng one by taking 
one back into 1 he 11cst after a nuptial flight 
bnt for most ants little is knovvn of such 
details . \rVith some species, such as the 
infamous A rg-entine .Ant, the1·c are nor­
mally a lllllubcr of active qucem; in thf:' 
one colony. 

OE particul:at· inter est are the Yarions 
formH of behaviour between individuals 
wit hin a ne!:it. Ants groom one another and 
the queen and the brood, carry tbe young 
to \'arion~ parts of the nest, seeking the 
desira l.>l c degree of moisture or warmth 
ancl t ransfer foocl from one t o the other 
by r egurgita tion of the contents of the 
<;rop or 11 soc· ia 1 stomach " . :\I a n~r ant:. 
however , lack this last habit. It may be 
observed, for instan ce, iJJ t he "sugar" 
ants, but not in the ' 'greenheacls' '. The 
latter appcat· to feed theit brood entirely 
on insects or other small animals. In fact 
the above general description of the social 
structnn='s of ant colonies hRs more excep­
tions a nc1 variations than can be mentioned 
hm·e, a ncl in moHt cases the~~ are unknowll 
iu ch'tail. This is one of tbe r easons why 
the obsen·ati011 of ant~ in (tdifieial ne. ts 
eau be so a bsorhing. 

)JES'l' D E:::il ONS 

An int t.' lHl ing- observer nul ~' choose from 
a mlln her of m'st-<l esigns, ranging from 
tho~e that can br improvised in a few 
m i nntcs to r la bora te OlH's needed for spec­
ial experilllents. P erhaps the fil·st to nsP 
a n artificial n est wHs Sw;unmerclam, ' rho 
p lat<'d sonw Ntl'th .in a fiat dish and sur­
rounded this with a moc11 (a st rip of wax) 
hollo\\'ed out and filled with ''"att•r. Ilc 
<l e:-wr i lwd thi.s i 11 his " Bibl ia ::\atnrttr' · in 
J 7:H. 

Glas~ m•sts sn~ l 1 as w <?r <:' o ri g: i n a ll~r \1:-W(l 

b.v Hulwr ( 1810 ) n~t1~· he tonstntded \Yi ~h 
a thin reetnng:ular \VOodell franw f rom SIX 

to twrlvr in el1cs long·, a n<.l of simila1· wi(lth. 
'r hc st 1·ips of \voo<l comprising thr framr 
kh ould b e• up 1o h<1ll'-an-inuh thick ancl 
ha l:f-an-inch wide. 'l'hc framr s0parates 
two JHl n <'8 of g h1 :-;r-;, form ing n <·aYity, in 
,.vld<'h 1lw Hnts <W<' t o nP~t. Fine n ails, or· 
·wat('l'J)I'OoF g· lu t'. l10lcl tl1r frmne together. 
a nd 1 hr nnnr~-; of tdHl-iS al'<'. iu tnl'n, eemE'n­
tNI. t o this. A g·ap of an inch sh onlcl he 
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lef t in the frame n ear a corner, so that 
ants and food may be introduced into the 
nest. 'rhe aprrtnre is t lH'n plugged with 
cotton wool wrappc:>cl in a piece of nylon 
stocking. Thi:s p ermits a certain amount of 
air to enter the nest, the nylon preventing 
the ants from tE'asing the wool. Earth or 
sand can be placed in the cavity if desired. 
This should be scattered thinly, so that thC' 
ants are unable to burrow in it and hide. 

This nest has a centre pole fixed to a base. The six 
nests on their platforms can be swivelled round the 
pole. The square platform of wood beneath the nests 

is surrounded by a "moat" of water. 
A ftcr Lubbo( k. 

Al ternatively, i£ the observer wish cH to see 
these btn-t·ows constnwted , the wooden 
strips shonlcl b e of a thj ckncss consistent 
with the cliamet<"r of th e buerowf> typical 
of the kind o£ ant studied, so that no layer 
of soil adh er es to th e t op pane of glass. 
An opaque cover of blotting paper, ply ­
w?od o1· r-;imiliar material , cut · to tl1e size 
of the gla~~, darkens th e nest to simulate 
tmde r·g rouncl conditions. This is r emoved 
fo r- observations . 

O.cear-,;ion a,])y a few ch ops of wat<'r Hlwnlcl 
!~<'. tl111·~<.1n cec1 into th e n:-st "':itlJ ::~n c~c-

1 ° P1)C t , as the ants r <'<lUlJ·e s lJu-ht-1 v mmst 
C:o r t · , . . n( I 10n s . \Vith this kind of n est trl <' fl11ts 
:t~ not a.bl e to cm e1·g <' t o f orage• , Jllll <'!-:s the 
· oppce 1s 1·emovcd , and 1hc n ests place<l 

within the confines of a moat, as was clone 
by Sir John Lubbock. 

'rhis famous English myrmecologist (as 
an ant specialist is called) in his book Ants, 
Bees a ncl Y\1 a~s1;s ( 1894) described many 
interesting observations of ants macl€' b\· 
the aid of what ha~ become known as t h.t> 
" l.Jubbock nest". This consisted of a wood­
en base, with a vertical pole several feet 
high supportiug a number of platforms, 
somewhat like the display stands used i11 

cake-shops. The g·lass nests of H uber 
rested on the platforms, the anb-; beino· 
permitted to wander all OYer thr staml 
but prevented from escaping by a moat 
hollowed ont of the wood n ear thr edge oE 
the base. A good coating of paint pre­
vented tlH' \Vater from penetrating the 
wood. 1 f ·well made a nest of this so1·t 
does not I ook amiss indoors. 

I11stead of a moat somr obseners have 
used strips of inveTted fur as a fen<:r 
or formecl a 1Jarrie1· wjth a trench filled 
\"vitb repellent powder . The present author 
has used a gauze cage attached to a verti­
cal glass and wood caYity nest , w~e a 
Huber nest on end, to house the seYer elv 
stinging ' 'bulldog'' ants. · 

Another successful t?pe of n est ·wa. d<'­
vised by J a11et ( 1897) and made f rom 
plastf'r of Paris. This \Vas moulcled \\ith 
disc-1 ike hollows, j oinecl by passageways, 
panes o£ glass being placed over the top 
of the plast er block No soil was. placed in 
these n estR but the intel'ior was moistened 
by water sPeping througb from a sepm·ate 
trough in the plaster. rrhe underneat h and 
exteri01· o£ the n est were p ainted Ol' varni­
shed to prevent seepage from escapil1g and 
soiling the table 011 \rhich the nest was 
placed. As with Huber nests an opaqur 
cove1· prevented the admitt ::~ n ce of light. 
Food waH introduced by sliding thr glass 
away f r om a chamber not at the moment 
cont aining ants. This part of th r nest had 
no opaque cover and served as a foraging 
area. 

Va1·ious 11est <l esigm; may b€' Eo un cl in 
Wheel er 's compreh cus iYe book. ' .Ants. 
I heir· S ll·nctnrr, D evelopment and Brhav~ 
iour " (1910) to whi ch t h r r t>ad<'r is r<'ferr­
ecl -for g;eJH' t·a l information on an1·s. 

·M ore f',asil y improvised nests ;ne fonncl 
sufficient fo1· some .A nstmlian auts and 
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WOODEN 
FRAME 

GLASS 

WICK CONVEYS 
WATER TO NEST· 

) 

OPENING IS 

DOOR FOR 
ANTS. 

A nest for "sugar" ants. If "greenheads" are being studied there is no need to include the moat 
and heavy wooden block as workers and queens cannot climb clean vertical glass. 

the hrginnrr i~ advi~rd to experiment fir~t 
\\"ith t hes<'. The choiN• of nest dept>nch; 
Iar,yelv lll)Oil tht~ kind of ant to be Htncliec1. 

0 • 

For som<' ants, such a~ the common 
'' g rcrnhead'' ( Rhytidoponera metallica. 
until recrnth· known as Clwlcop011('1'0 
melallica ) c-u;<l its rt"latin•s. no moat is 
needed. rrh i!-; is d tl<' to a pecnliarity of the 
feet of the \\"OJ·kers and queens. Only the 
mHles of these ants can climb clean, Yerti­
cal glass. ('on~Niuently a ft"nce of glass 
or plastic will r rtai n the workers CJUitc 
easily, and tlw workers will preYent the 
males from leavin g in most cases. A large 
gh1ss or smooth p lastic tray or dish, with 
vrrtica l sides, will do for a formica ry. A 
sJuallPr pane of glass, raised slightly f rom 
thr floo r o[ the tray by wood strips, covet·s 
a thin !aver ol' soil wherein the ants maY 
nest. 1\ n. opaquC' <·o,·rr, the same si1w as t 1;<' 
~las~. <'Olnpl<'l<'s tlH• 11est . 

Hug:ar ants ( ramponolu-; consobrinu.-: 
ancl thrir rclatin•s ) ean <:limb thrsc fencrs. 
howcYeJ', and il is nN·rssaJT to fornt Hll 

island " ·ith a pi<'<·e of hea,:y ,,·oocl 11pon 
whi<:h is fixc•cl i'l ~lass pane as for '' g'l'<'<'ll­
heads". 'l'his improvised moat will do 
qnitc w<.'ll. 

I I L\'TS I•'OH H EC:IXXERS 

OJ·crnhcads mHl sugar <'lnts. wl1i<·h 
ahonntl in lllOsl parts of Australia. an• 
among: IIH• mm;l <'Hsil.v !-ihul ied nnts fot· th <• 
brginn t• t·. 'l'h<> gTC('nhrad is aho11t a qnal'in 
to tht'C<'-<' ig h!hs of <In in ch l ong an<L has 
a 11itl ('(l il't'idrsc<·nt body su r f:we which 
YaJ·irs l'rom g t·<·Pn to ptn:plc acconl inp; to 
thr age of' the• ant <1ncl th r way tlw li g- ht is 
rrflcctrd. l t is v<'J')' hraut i l'nl when Yirwrd 

in g-ood I ig:h l tl trough a hand lens. This 
is the ant wmall)· responsible for the stin~s 
one experi t'll<'<'S \\"ht>ll sitting on a lawn. 
Jt may ht' quite saf"el,r pid\:Nl up betwre11 
tlw fiugrrtips, howe\'rr, aR eau mo:t ants 
othct· than hull-ants and our or hro other 
large forms. 

The most eonJmOll sngar ants ar(" thm;<' 
ora n~<' and bla('k insects up to about fin'­
eighths of all i neh long which wander into 
the kitchrn, in cmrs and twos. at uight. 
'L' hcsr arc qnit<' <le,·oid of a sting and, as 
Lhcy <H<' 1<:11' ~<' and do not forage in Jargr 
nmnb<.'I'S, do not usually make a nuisance 
of th cmsel vcs. rl'hr,\· proba bJ~· help clean up 
a hom;<'. 'l' hCl'C' a J'<' manv other kiliCls ol' 
SHg'Hl' HiltS, Yrll',\'illfl' (•0Jl~il1Pnlbl,\' in s izr 
mul rolour. 

'L'I H• l'<'q ui J't'lll<'llts fol' collt'ding· arc quite 
simpl<' : 

.\ trom•l or hroacl c-hisel, for tugging up the 
m•st. 

.\ pnir of li~htly sprung fon·eps for coll<'diu~ 
ants. 

,\ spoon for pi<·kin~ up brood. 
l~mpty soft drink hotlles for l10lding thC' ants: 

tll<' natTO\\ 11<'<·1<:-~ makt• it diffirult for them to 
f':H":t JH' wlai ls1 ot h<' l"s ;11'(.' being :Hlclc.>tl. A 
stopp c• r ot· ph•n• of c•otton wool is pl:ltecl in 
tlt t• top. 

N<'sts tlHI\. bt> l<)('rtf c•d almost <lll~·,rhrn• 
but KOHl<' :-;itc•:-; provide <'asiel' r.xcavat itlg' 
I h<m olli<' J'S. J,oosc• soil is gencn1 ll~· the 
l><'st. 'l'lw 1ttl"l ling: O \ '(' t' of s111·facr stont•s 
oftc•11 yirlcls <lllls \rit-l taut mnch digging. 
Soil, H;tts Hnd hl'Ood ntH\' be taken quickl,\' 
witlt tltC' tt·o"·c• l a11tl tipjwd stre:1 ig-ht i11to a 
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Small ar. ts may be collected with a home-made 
" vacuum sucker." 

bot tle. though this m <~ thocl seldom nets the 
qnern. A ql.H3 <'lll <'SS <·olony is getH'l'~1lly 
intcrrstill~ <' JH>u g- ll <:ltH1 e11a bles the l)('~mn ­
er to g'<'t som<' ini tial t•xperiN~ce. :\Iorc 
pat irn1 digging is u swdJ,,- n'qun·ed to oh­
ta in t he CJli<'C' Il , ntll<'ss one is lu c·k~~ enongh 
to srr lwr in1nwdiat r iY afte t' tnrnmg over 
a sto tH', hut i 11 t-;Olll<' ~JW<-~ iPs s he differs in 
appr at·atw<' so li1fl<' l't·om t he ~vork<~r~ that 
she if.i <'C:tsil y ovc>J·IookNI. Tins appll<'S to 
the ~:.(T<'<' tthc'·ad s l>ll1 g t·c•c• nh ead workers ca n 
fu ll\· ass 11 nw 1 he• qll<'<' n fun c:i ions . In the 
sug;n· ants s lw is laq~·p t· 1hHn tlH' workers 
01· :-;o lcli<'rs a11cl h<ls ;tn pn iHL'g'<'cl abclom<>n 
and thic·kc' l' 1 horax. 

T ll E ' ( KIT('H EX .:JIIDDEX . , 

"'\s man~· brood as possible should he 
coll<'C't<'d as these are not only potential 
ants hut also brcause without them the 
aclnlts at'<' not n <>arl;'\· so interesting-. One 
should also look for thr "kitchen middcn" 
parti <·n larl~' in the case of the greenhc>ads. 
This consists of a refns<' heap of the partf-i 
of in sec1s and harbours the "ant guests" 
and para:-;ites. T'h esE> are a medlev of tiny 
brrtlc>s, si h ·<·l'fish, roache:-; and ·the ]il~c 
which fr<>d om1 the leaYings of the ants. In 
Honw in Htances th<>y are tended by the ants, 
being g-roomed ancl fed, in others they are 
merely toleratt>cl and in others. again. are 
huntC'cl and l'<' ly on agility to <>scape. A s 
not a p;rcat cleal is kno"n about their re­
lation:-;hips with Australian ants the collec­
tor shonld sh ovt>l up the kitchen miclden 
as well as the a nts. 

Xatul'ally experirnce helps and a few 
attempts mar be nPc~ssary before a sizpable 
population of ants is collected. Colle<'tin~ 
is easier il1 wint<'r when the ants arC" les!\ 
acti\'t'. cm a ll ants maY be collected b\' 
means of a home-made 1 ' Yacuum sucker; ' 
(see illustration ) and discharged clir('lctly 
from this into the artificial nest. 

l N'monu cTNG A N TS TO 'PHE XE."I' 

'rht' colledecl ants, with brood. and any 
f-iO i l ta kr n " ·ith tl1em , may be tipped into 
the prrpat·<'<l fot·ap:ing- ar ra. perhaps on the 
opaqne cov<' t' which hides the actual nest. 
The ants will srek a dark s]i g-htl~- moist 
place l'or th<' brood and the on l~- sneh 
pla<'r is thr Jl <'s1 C<-W ity pt·o,·itlecl . The loose 
nnwant cd soil ma~· he gradually r emoYcd 
from the arc>a as th<' ants disappear into 
th e 1wst. 'I' lw JWO<'<'ss of srt tling down i. 
s pcNl e<l n p by leaYing a pre-formed 
<' hamlwr i11 1he ll<'St-so il. This im1ucrs 
the ants to lH'g-in storing- hroocl at once. 

.A small h11t <'onti nuo11s snppl~· of mois­
tun' is ll <'('( lrd in 1hr nrsl. 'l' his may he 
i11 t I'Od IH'<'cl dc-1 il.''· with a pipette. but the 
wi ck :-;y:-; lt>m is bettc•r. .A tape or strin~ 
<'Xtrnd~ f' t'Olll <1 snwll jar in the fon1~i11~ 
Hl't'i:l c•onvt•yit bg· wal c• t· i111o the nest p r opct

1
·. 

I (' t he• soi I i s llti<"'Yt'n 1.'· chlmp <'nN1 so mue J 

t he hr1 t<' J' <ls this tw t·mit:-; tht> ants to srlec·t 
th P n10sl sntis i'Mt o l'.\. platr for tllei r brood. 
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A greenhead worker ant moving a cocoon across soil in an artificial nest. In life the 
total body length of this ant (Rhytidoponera metallica) would be about a quarter of an 

inch. 

~rhe obsCl'W' r should expHiment " ·ith a 
vari ety of roodstnffH. GreE'nh eacls \·rill 
occas i;mally take diluted h on ey and grass 
seeds but th ey ~eem to ~nbsist mainly on 
insect s. Other l\inds of ants, or insects 
s uch as house-flies. sbonld br kill ed and 
then placed in a di sh for the ,.vorken; to 
find. Grcenheacl s do not forage in rohnnns 
and appea1· t o have poor e~·esight and per­
baps eYc n a limited srnse of smell. Th0~· 
appear 1o have to blnncl (•r into food hd o1·c 
findin g it. bnt these arc tlH' Y<:'ry things 
about \Yhicl1 Il'lOl'<' information is ltN'decl 
f or most ki n<l s of <1nts. 8ngar ants are 
m or e adaptabl e> and will ea t almost an~·­
thing. Experimentation il'l th est> and otht>r 
matt0rs is Yer y d es irabl e. 

0BSEHV .\ TTO~S 

Ohs<•rvations upon allh'> i11 th r ·A<"ld 
should be tomhi nr d wi1h those nHHl f' with 
the artific ial tH•st, wh ith s hould 11 0 1 be 
plaeecl in cli I'Pct s unlig ht. Xote~ !'i lt onid h r 
made, inc lncling t·h c elate and hmr of tla.v 
of an ob~ervati on and as m nch hackg ron11d 
info t·mRtion Hs p ossible•. 1~1 0 1' i 11st anrr . ants 

I' hot o.- D. 'f'rP II$("0\ ' !'. 

behaw~ differ ently in diffe rent \.Yeather and 
tll<'se weath0r conditions should be noted. 

When 1·eporting iHfo1·mation to the A.us­
tra lian 1\fusenm o1· any other r esear ch 
centre it is desirablE· to ~nbmit sp rcimeus 
of tlw ants studied , prefera b]~· f r om t he 
Httual eolony7 so that there i.- no cl onbt a. 
to the sp ecies con cerned. This is becanse 
the classifi cation of ants is a task for the 
expert and man.'' s upt>l·fi ciall.'· s imiliar 
kin <.ls he] ong to cliJfer eu t genera 01' eY<'n 
subfamiliNi . 

H er e is rtn oppor1nu it ,v for t he h1 .nm111 
to cOlltribu1 c· t o sc ientific lmo\\'l edg-<'. ./dl 
that is Jwed ecl js a eapaeit~· fol' accura te 
obSClTation and r~pol't ing-. Avoid <'Xtra ,·a­
g:ant explanati ons. S impl~· 1ell what r ou 
~ee and a n~<> l'nl hohhy \rill be the r esult. 

.Jo liX J?IIJ.: J·! I. ~"\ JJ i,_ a JH'Of!'"Siun:ll m u$id:J n (:l nd ll nu t isl 
itt the S.vd rl<',l' S.' m p hon.1 Or<·h.-.t r :l ) who i~ :a h o a deHII re~ 
1111 n nec plol("ist. l i t• rlt•S!' r ibrs h i m~•·lf 11- a "naturall~t 1~.1 
~t.'nq~et>t llli'Jai .. " ha ~ ~tt.ll l i t•d . a n h for u !Jout s i.l{ ;' e.:ll:>; 1•; fl ill' II CUht r l v llll l' l"eSit'ol 111 :1111 11t:ol lwlo :ai'HHII' nnd 1nl> ~pccnl. 
had :1 Jl'l]lli' l' }lllhi i,;Ja1•d in 1'/11' . I IIN/ 1'11/.CI II .frHtl"tlll /. <1/ Y. oo/l>f/!1 
(HI " Hi u log-i c·nl ;u tcl ~cu· ia l pa li t' I' IIS i11 .\ us tmh:tn llul!clo::r 
,\ ut ~. " TT ,, h ll>< n n U)l<'ll mind m 1 wll<' ilwr h P w all c·nntanu~ 
h is olJspa·val ions ui aut ~< m· 1 hnn_gp In anol lh•r 1{1'11111' , it.~•! 
ildnks his s!utlit·s nw • !t'JHJ h im <' l"<'lll lllt l l l' lo n cnn('l'll iJ .I· 
I io11 on c·onlJHl l'!l t il·<' ps~ C'laolog ,l. 
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Top.-A Fossil bivalve shell (Aviculopeclen) ar.d 
1wo univalvcs (Keenc ia ) from the famous fossil 
horizon a t H arper's Hill in the Hunter River 
Valley. These shells a re restrict·ed to rocks of 

P ermian age. 

Bollom.-A tril ob ite , Odonlochile loomesi (Mit­
chell), from rocks of Upper S iluria n age near 
Bowning. N .S .\XI. The many lenses of the eyes 

are well preserved . 

Fossi Is 
and their Value 

Stratigraphy • 1n 
By H. 0 . FL E T CH ER 

T ilE QxposPcl rocks on the ear th 's snr­
fa<;e <·onsist of igne01.1s, metamorphic 
and ~:;echrnent;-u·y 1·ocks. The latter 

group is the most import ant to the strati­
grapher as it is f rom t he fossil life assem­
blages found preserved in these secliments 
that the geological ages of rocks are deter­
mined. Sedimentary roc:ks an~ mainlv 
stratified and arE' d~erived from pre-exist­
iug rocks. Their origin and structure are 
clue mostly to the me<;ha11ical ac·tion of 
water. rrh(" gn•at limestone format ions of 
the world baYe been largely built up by 
the gradual accumulation of invertebrate 
animal remains and although unstratifiecl 
are recognised as sedimentary rocks. They 
a1·e in most cas("s richly fo~-:;siliferous . 

Traces of fossil life would natnrally not 
be fo und in ignE>ous rocks which sol idify 
from molten material and origiuate in the 
depths of the earth. Tlwse rocks include 
volcanic rocks ·which <n·e formed when 
molteu rnaterial is forced to the surface 
and escapes Hu·ongh vol<.·anic vents as 
lava. 

When a YOlNmo is in erup tion a great 
deal of rock materia 1 is t hrown out and 
deposits of conf.lid erahl e extent aml thick­
ness are. form e<l. rrhe 1 a rg:er fragments 
become con solidatNl to form brcccias while 
tbc Till<'!' parti c]es, whic·h travel rnueb fur­
ther, a r· c> <l<•posited as tuft's. .Any plant or 

Pholus. Tr. Ilughes. 
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anitHHI <'Hiomh<•d in a fluid lant is immedi­
ately <k~t I'Oyrd <IIHl assimilated. "·hc1·em; 
animals and pla n ts HI'<' fr('quPntly preserv­
ed in ht·r<·cia and ash or tuft· clepo:it.·. Yol­
canie ash nta.'· IH• depositNl in lakes or in 
the sra and it is t IH•n l-mhjectecl to the 
action of wal<'l' IH'I'o t·<' consolida tion and is 
not only stratified but contains lite r emains 
of or g<lnisms kill<'d by 1lw polluting of thC' 
wa I er. 

'r ull'<l<'<'Otts d<'posits are not un common 
to tlw gro log ic·rll Sll<·<·('ssion in Hll pr1rts of 
the world. Otw or man~· exmnpl('s in 1'\ew 
Nonth \\'al<'s is fotuHl in thr P ermiau roeks 
of tlw lfunt€' t' Hin•r Yalley, ,,.ht're tlw 
.. \ lland<:ll<• L~'ormat ion, at Allandale, consists 
of -!60 l'rrt of stl'ata. inclucling- andPsitic 
tnff and tnfl'ct<'C'ous sanclstone. ThesP tnffs 
cmdain a l'i tlt and Yarir<l fossil fauna with 
lllOSt of' tit<' sp<•tinwm; hrantifully pl'C'S<'l'Y­

ed and I'Pvealittg r\·en thP most tlPl ic·atl' 
~t rndu n's and or·nHnwntation. This is a 
featun• of most tufl'a<'eons ro<.:ks as in 
(>n•lT in ... tancr t ho animal lifp has h<'<'ll 

qnic.ld~· and <'fl'<'ct i \'(·1~· buried under con­
~idet·ahh' thi<·klles~-;t-'s of volcani<: ash. 

.:\f<'trt morph ic· "J'otks arr both i ~nrous an cl 
scdin1<•nta rv t·oel<s whi<'h have brrn a1tc>red 
by heat 0 1· ·prps~un•. All d<'gTrrs of nltrn1-
tion m·<' fou11d a n<l i 11 c•xtremP cases the ori ­
~rinal (•hcli'H<' I<' r or the rock and an:v ron­
tai twd f'ossi Is a r<' <1<-stroyrd. 'I' he ~;rologi­
ca l age or tiH• nnfossiliferous igncoLts and 
mdamot·pltic· t·oc·ks is i11 lllost <·asrs 1·eadil.'· 
cletcrmiHc>d hy t IH'i t· fipld 1·r lationship and 
a~soc·iHtion wi I h fossi li f<>rous srdim<•nhtry 
str at<-J or cl known ()~{'. 

Sedim<'nts or maritw origin and ol' <litl'­
el·c•nt g·<'ologi('al ag<•s O<'<'llr o,·er E>xtC'nl'iYr 
pa rts of Australi<1 and otlwr continE>nf.. 
rJ'hesP ('XpOSIII'C'S. \\'h i<·h at tinws ('0\'('1' Yet·~· 
lHJ'f!'<' a I'NlS. rrpt·c•sc'tlt H IH'ient srH-floors and 
pron• 1 hat ('Ottf itH' tttnl masS<'!-\ in the past 
havt> not ahn1~·s IH'<'ll stabl e, hut Ht <liifPt'­
<'tt1 1 inws in tlwi1· ~rolo~ica l history hav(> 
!)('('11 <'0\'C'J'Pd 0 1' JHtt •1 1y {;0\'(' I'('(J h~· tlH• SNI. 

l\ l ost sPd itl l<' tl1 s wc•t·c' orip;in<lll .'· cl<'positr<l 
o tl <1 p p r ox i 111 H t c• 1.'' IH)I' i :~.o n1 a I p l an <'S i n 
foJ·ntPt' Jak<•s, 011 t lt <' hott out of thP <><'<'<Ill. 
or <'VC' Il Hs i <'J 'l'<'R1t·ial ntc11m nlat ions. Tr 
d<'l)osiiC'<l 011 c1 s low l.\' s ittking S<'i-1- f-l onr c·011 · 

si<[(' l'Hhl<• tJtic·)OH'SS(:'S 01' SN)illH'llts ('<lll IH' 
huilf up until StJ(·It tim<' ns Nt l'lh nHl\'<'-

11H'l11s of g-n•r~t t11agnituclr rai:-;0 tll<'lll ltiglt 

ahoY<' se<l-lr,·c l to form new contiiwntal 
JlUISJ-;<'s ot· adj un<'ts of oldrt· Oll<'S. \Yhcu 
f•xaminrd to-dH.'. liHJny srdintE>ntaJ·y strata 
are fou11d to IH' tiltr<l or dipping stPrply at 
dill'rt·<·nt angle's, ci<'arly })t·oving that since 
deposition and haJ·dPning ]nto solid rock 
1 ht>y ltct \'<' h<'<'ll suh.i<·ctNl to vast pl'es!';ure 
h.'· earth mo,·c•nl<'llts. g a rth movemrnts of 
world-wid<· i11fhH~t t<.: r ancl import(lll ('<' have 
tJsttaJ l.v JJHtt·kC'cl tlw c:Jos1np:· of pa~t 
g<'olog·i<·rll ag·c's. 

'l'lte <'On tin<•nl s of tlw earth as '"<' know 
thrm to-day l><•a t· littl t• r esemblance to thc'ir 
size, hc>ighl and ontlinr in past gt>olog-ieal 
ag<'s. NitH'<' tll<> wOJ·Id was fo1·mrcl mo1·e 
than :~.000 mill ion )·cars a~o. theil' apprar­
ancc has hPl'll c·,·c• t·-e han~in~. Forces of et·o­
.-ion ha,·p IH'en actin•!.'· and unceasing!~· at 
\rork d{'llllding thr <·o ntiuents and lower­
ing 1h<' hi~h lan<hi to ]H'twplain surface~. 
The "'eatlwn'd material or detritus. which 
to-day is !wing dcri,·tld from 60 million 
sqHH t'<' mi lrs of htnd surfaee. is trans­
portc•d. mainly by ri\'Pl'S, ont to sea. where 
it is spn'<HI OY{'r large areas. 'rhr sea 
itself has h<'<'n eonstantl~· breaking down 
tlH' <'Oas11 i tH' and rn t·oacllin~ on the eontin­
ent ::;. 

[;arge ri vc t·s. \\·ith \'ast clrainagp areas. 
radt )'<'Hr <'HITY millious of eubi<.: frrl of 
drtl·itus f1·om 1lw eontinrnts to the snr­
ronnding s<'rts. This weath<'l'Nl mate1·ial 
is sorted. as tit<' impt>ll ing- fot·<·e of the riwr 
deer<•ases. in I o lrt.n'rs of large pehhl<>s. 
thrn small JH'hhlPs. followed b~· sand and 
mud. 'l'h<'s<' li:l,·<·rs m·e latc•t· <·onsolidatrd 
to fo rm c·onsN:ut ivPiy ya t·~· ing types of 
<'onglomrt·<1trs, s~wdstones. silts and shal('s. 

'l'his n•lt•1tlless pt·o<.:e!-,s of th~mtdHtion. 
<lPpOsit ion. hnrdenillg' or S<>dinwnts, their 
uplift to l'onn 1ww land surfa<·es. an<l the 
sinking of d('Jllt<l<'d land lwlo"· tlw sea. 
has hrrn H fC'a1un• in all parts of 1h<.' 
wodd thl'Onghout grologic·<11 history. 

Spd inH'Ilt HI'.'' l'O<·ks of all f!t'ological ag<'s 
<11'<' <'X Jhls<•d at dill'{'l'<'nt pi<H'<'s 011 most of 
t lw {'Ql) 1 i ll('n t s () r t od "·'' ' <tlld t h('il' ap:<' ma~· 
hl' d <' l<'l'lllitw<l by t ltc> !'ossil lifp c~tH'Iosed 
i 11 IIIPtll \\'hi \p h<··i np: deposited as offshorP 
'i<'cli nlf'tll s. 

P ossils <\!'(' 1\w t'Pillrlins or lnH·<'s ol' ani­
ntctls and pl<~nts \\'hi<·ll lin'd itt 1\w pm;t 
<l tt d l'or thl' lllosl pari Hn' now exlim·t. 
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The oldeHt known fossil:-; of use in strati­
graphy are found in sediments originally 
deposited in seas of the Cambrian geologi­
cal period about 500 million years ago. 
Obscure traces of life have been recorded 
from the younger Pre-Cambrian r ocks, 
825 million years ago, but it is not until 
Lower Cambrian timel'i! that an amazing 
abtmclance and variety of invertebrate life 
are found. These forms possess such a 
complexity of structure that it is obvious 
they we1·e derived from earlier ancestral 

A beautifully ornamented fossil shell of the genus 
Clyptoleda , from Permian rocks in Queensland. 
The genus is a lso known from rocks of the same 

age in Western Australia. 

l'hoto.- H . H ughes. 

stoeks . l\Iost Vre-Ca m brian sedimentarY 
rocks, howeYer·. h av0 been mc>tamorph ose~l 
(altetNl ) by lw fl t ancl p 1·eHsu re to su ch an 
extent th at al'1V <:OHta ined f oss ils have been 
cnti1·el v deHt r'~ved or a r <' u nrcc<)O'nisabl c. . . :"") 

Most of t l1e g- r·eat invertehrate gr oups 
(animals w ithout backbonN;) cll'e rcpr e­
scn te<l in C'a m h r i a n r oe k~ i ne lutl in()' 1w i rn i-

. ' r 
t t v~ <·o ra l ~, la m p-sh ells, wor ms, s ponges. 
un tva1 Ye slw ii H, t'l'iH oi<lf>, (·0plwlopocls a tHl 
tril ohi h's. 

. A stndy of 11H• t' Om pJete foss il l'<'CO r cl 
Eonn<l in g'E'ologiNtl hi!-it or y rn·ov0s ~wiH1o11t 
doub t that rno<l<>rn liYing animals ha ve 

been derived from more primitiY<' ;.wee.·­
tors. The fauna of the oldest rock: i. 
r epresented by animals without backbon es.~ 
then as we proceed progressively i11to the 
younger rocks we encouuter thr fossil Te­
mains of fishes, amphibian~, reptiles, birds, 
mammals and finally man himself. By 
studying fossil life it is possibl e to trace 
the gradual evolntion of complexit~r in 
body structures, from primitive earl~r type~ 
to highly specialised dcscenclants which 
appeared millions of years latrr. By such 
study it has been shown that all stages or 
p eriods of geological time arc charactcl'isecl 
by distinctjve assemblages of animals ancl 
plants. rrhe easily r ecognised and intert':t ­
ing group of trilobites is an rxcellen t 
example of how fossil s a1·e of value in de­
termin1ng the age of the r ock" in which 
they are fouucl and in the correlation of 
local, continental and intcrconbnental 
rocks. 

Tril obitfls are an extinct group of e:s:­
clnsi vely Pa1aeowic arthropods1 and t hus 
any rock in which t hey a1·e fonnd must 
have been deposited chning Palaeozoic 
times. r:r rilobites fil'st appeared iu Cambrian 
seas and, during the 70 miWon years t ime 
o.f that period, incr eased in numbr l's and 
spread t o such an extent tha t tl1e~' brcame 
t he moRt dominant org1:111i ms in the 
seas in a ll p arts of the world. F orms in­
cr eased i11 number. gradual!.'" hrtame spe~­
ialisf'cl and r adi ated into a ~·ar i rt~· of hab1-
tats whe1·e . till furthrr chan~es took place 
in th eir st ructnrP aJJcl appeara rt re . 'l.'he 
ttilobites ]Wl'sixte<l in to the succcE'clmg 
OrdoYician a nd S ilnr ian prr·iocls with only 
a sli<rh t chrnun.it ion in nnm brrs t1H<1 l~·pe. · . 
bnt tl:10~· l'ap i<11y declined in De,·m: ian a.nd 
C'arb011j ferons times. 'l'h r last 1nw:enng: 
sun·iYOl'H hecame ext inet in e>arl~· PPrmian 
times, j ust befor e the <·losr or th<' Pala('­
ozoic Era. 

Durin o· t he• ]i ft• historY of t lH' tri­
lobi tes J~Hm v O'Pll Pr a and . species which 
roulcl not. ~"ithxtand erwiroumrntaJ 
cl1 angcs, Ol' ·whic·h became O\'('r-sprcia­
Iised, beca m0 ext inct. 'l'he ir fossil re­
mains fl l'<' th<' r-efol·e l'onnd on l~· in the 
zone of sc•cl inw11 tx !a iel down du l' illg their 
time of 1 ife in anv partirnla l' g-rolop:ieal 

']"' ! '' . . l '. '' J'l'"l' '' foe~ _ <~g·r. 1ese a i'C' me ex or ma " ,., 
HiiH an<l th<' rocks (usual !.'· ·with no grNlt 
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Yr rtieal. <>::dent) h1 ,,·bieh they occur in any 
patt of the ·world can be correlal'ecl and 
arc obviotu">l~r of the f)ame gE>o logiral age. 

lt can be ~E'<>ll that by obs<>rYin<>' the order 
of superp~:-;j tion of th'c sedirnenta1·y rocks, 
au(~ studymg the contained fo~sil life, geo­
loglxts have been able to establish a time 
~equence of the past. rrhe scq ltE' ll CC, al­
~hough IH'vcr complete in a 11~,. on e area. 
lS r veryvvhr r e the same in its grJ1eral order 
of succession. 

'fhc time sequence is diYicled into four 
large divisions or etas ]mown as the Pre­
Cambl'ian, Palaeozoic 1\Iesozoic and the 
Ca inozoi(', the last n~mcd embracin& the 0 

youngrr rocks and those of the present-
(~a ~· . 'fh es~ eras, which repl'<'SE'ut a total 
t1me cluratwn of :3.000 million years are 
<.livided into P eriods. Groups, Formations 
and Zonrs, each of which contains a dimin­
ishing Yertical Pxtrn t of rock strata. Zo11es 
are usually characterised by a parti cular 
''index ·' fossil. ' 

. The Cambrian system of rocks outcropp­
mg over a Yery large area of north-west 
Queensland and tlH' 0astern part oJ th(' 
Northern 'r eri·itol'y, has been fonnd to 
<:ont ain a gTrat Yariety of trilobites. \¥he11 
t hesr were correctly identified thev -vverc 
Jound to be H'l'Y s iruiliar to other·s recorded 
fro m America ancl Eur·opc. Correlations 
have been macle. and it has been proved 
that 1 he A ustralLan sequence ranges f rom 
1H'ar tiH' top of the LJowet Cambrian to 
the l cppel· Cambrian, and that a laJ'O'(' 
part of t h (' 1 ;mreJ· Cambrian strata is mi;,'>­
mg. 

It must be rememherrd th.at the trilobites 
haYe lwen u sed onl.v as all exa mpl e of the 
ntlne of fossils ill st rat igraph)·. rrhr same 
Yaln<> app lies to alm ost eYrr .'· g r·o up of ani­
mal~. fo11lld _ill t he fossil n'con1. Fo~sil::; 
as~O<:Jat<>d w1th thr tri lobit rs in tllr Cam­
hnan rocks of n m·th-w<'St Qurem;l.a nd an<l 
the Nort he t' tl 'T'eiTitot·y indude an ?Jbun­
diittcr of rcl1iuoclc1·ms, bnH·hi op ods, 
~pon g-t>!-i, g-astr opods and C<'l)lla lopods. 

ln ThOst pl aCf'~ OJ_Jiy exposed OHlCI"OJ>S of" 
1·ocks <·<Ul b<' c•xaml tl<'<L and t- IH' hnndreds 
of mill ions of fo:-;sils whieb obYionsly mnst 
he .<'ntoml~ecl in tlw und <• rl,,·ing- st1:ata r e­
nt a m undu-;turbed as we h<H <' l i1·11 c· or 11 0 

Recess t o them. When a srq ll <' lH'C of rodcs 

is IJOril'-ontal iu position fo::;sils can hr col­
l<•cted h olll sncc0ssive strata rxposed iu 
<l <:•<>ply e1:·odrd Yal l<>ys. A m?st sh·iking 
t'xamp le ts the Grand Canyon m the Unit­
ed Stat rs ol' America, where thE> Colorado 
Ri,·e1· ha:.; cut a c ross-section th l'ough the 
Ntrt~ 's surfrwr, 60 miles I oug an cl in places 
a mll r d Pep. I n most cases, howe\'er a 
sear<·h £or fossi ls is r estri ct ed to rail dnd 
l'Oad cnttings, quarries and, of course 1 snr·­
face exposures. 

B orc-eor es from diamoncl drilling have 
£requentl~T bronght fossils to the surface 
from d e pths up to 6.000 f eet and more. 
Some ~Tears ago a borP was sunk in the 
middle of the 8~·dney Basin at Kulnura, 
\Yest of Gosford , ~ew South 'Vales. It 
l'eachrcl a depth of 6,279 feet. passing 
through snccessive sefliments of the Trias­
f.lic and P ermian periods. At a depth of 
about 6,000 feet fragments of a distinctive 
type of ln·e:1chiopod shell wer r fouucl i11 the 
<:Ore whicll c-nablecl the ag·p of the sedi­
mr nts at that clepth to be determined. 

\Vhen 1·ock strata haYe been snbjected 
to g reat earth movements a great deal 
of displ acemeut and tilting rrsults and 
nncle1· these eircnmstances it is possible 
to haYe <>xpor.;ecl on the surface a succession 
of steepl~r clipping stra ta . B~· d rterminiug 
t he direction oi· the clip one can follo\r the 
~uccession and obtain srries of fossils re­
IWesent ing a time-span of millio11s of years. 

The first e:-;sential i11 am· sem·ch for fos­
!-)ils is to st>lfd r ocks whitl~ are stratified or 
arc a Jinleston<" . When this is established 
a seateh ~houl cl br made for sio·m; or traces 
of Cos:-:>i I 1 ife on the exposr<l m~ I \reatherecl 
snrfaC'c. If presPnt, wr ll prt'scrYNl ancl 
compl rte s1wr imrns maY br found 1rhcn 
t he ro_ck i~-; brokrn O!H:n or s pli t with a 
geologiC<-11 hamm rr. Tf an outerop shows 
no ~-; ign o l' fossi l li f<:> 011 ihE' \renthered sur­
r~l CC 0 1' f1:esh.l? .bl·Ok€' 11 fcH·<' S .. thNl it is pOS­
S lhl~' nnfm.;sih fPl'OliS a nd a scn1·eh should 
br mad0 rhewlw r c. 

Ilow P os::> tl ,s AH8 P nEsEH\· I.m 

Tn onl<'l' i o br fossnisrd an aninu1l or 
pliiut must b t> lnu·iE'<l Ht tlw ti n1 e of death 
01' YE' I',\' SOOll H l"icn\'i:ll'(lS. ~ j ll t(' Othrrwisc 
it will s u1i'P t' d a nwg-r o1· nw.'· ll isint egratr 
a n<l he tom p i dt>l ~· d <'stro~·<'tl. ..:\ nimals 



Searching for vertebrate fossil remains in an excavation at Cuddie Sprir.gs, New South \Vales. At 
a depth of eight feet the remains of extinct marsupials and a large bird were collected. The extinct 

bird, Cenyornis, was about twice c..s large as an emu. 

1rith hard pat·ts ~nth as shrll!-3, the ~k('le­
lon') of mammals, and tiH• hard proteetive 
roreriug of crustacrans, llav«:> bett<'r 
dJan<:C's of fossilisation than soft-boclie<1 
1'1'1'111 llrC''i. :\pyc~rthrless, C'Yf'll in sOmr or 
t.hf' most ancient roC'ks illqWrssions of j Pll~'­
ho.;h and other soft hocl ic•cl <·rratures hcn'l' 
brrn pl·r-.enP<l i11 c·onsidr1·a hlr detail. 

Hapid lnn·ial of ma1·in <• <111(1 frrshwettr r 
' 1'·ganisms is ~:H:<·omplislwcl when. nf'trr 
dt'~lth, th r~· fall i11to constantl~· shifting 
~~l.t l-li'llld OJ' mud "·hieh. is al\\'ays arcllmll-
ctllltg- on sra, lak<' or 1'1\'C'I' lH'ds. 

\\'hPn an organism is qnitkiY e11touthr<1 
!:H~ sof~ mud m· sand fills a11~: c·;-tYit ies i 11 
•. u~ anmta l and hrc·omrs 1iglltlv pa<'krd. 
.1he Jli'PSsm·r of 1lH· H lii'I'O iltHiin ~· matrrial 
ell the· ~a nw limp ('CII I HC'S i I t () ;I cl hr r r c·l O!-·iC' h ' 
1 ~1 lit!' Pxle1·ior of' ihP e~ninJHl. 'l'ltns, i;1 
11111

C', a~ tlw soft l-W cl int e•nt s hard Pn to l'or111 
l'()t·k f \. • 
lll'i';. \O Prn·ts iH<' l o ~·u H•<I. ct.<·ast or "kc>r-

•lll<l H lllOlllcl 01' llll(>I'C'SS IOII. 'J'IJp (' Cl'-'( 
l'f'\'t"tl . t l 
dl' r .~ l.ll <'l 'll a :-.;~ l'tll'l lt~·p~ StH'h as.the: lliiiS-

\ectl\ an<l hill:,!<' lc•ctlttrt>..; ol lHntl\'<· 

l'lwtu. t: . C. Clnltnn. 

slwlls, while the mould ~h ows om amcnta­
t ion ancl other extrrnal rhcnactrn;. 

In some cases t hr orig'i nal shPll or harel 
pc-u'ts of au animal. partieularl~· ir pn•­
~·<'l'YC<1 in a porons ro<·lc may hr tomplt•tel~· 
dissoln'd by solutions o1· I'Pplaer•d h~· a 
mim'ral snbstclntr. Hrplaecmrnt i-; ~o 
g-rml ual that CYPII t lw most minntr t'iwnw­
t<•r)) arr pres<•n ·<·<l a11< l I hin sE'chom. when 
<·11 t ror ex ami nation und N <1 m ierol-I<'O JW 

t he•tt "i h O\\' rn> 11 tiH• slnal l t'st strm·ttt t' l".;. 

I I is not UllllSUHI t () find the l'Plllain ... or 
plants and t<'lTl'strial e~nimals a-;sm·ialt>d 
\ritll mari1~<' and fn•l-lhwatrr fo~ .... il:-. Tint". 
i11 ( 'rdae<·ous ro<·k~ in (~IH'Pnsland a Jar!!<' 
log- hns hc·rn found <·omplc•trl~· ridellr<l ,rjtl, 
llolt•s m<Hle hy t hr ":--;hi pwonn .. and. '\till 
('Oitlctining- tl1 e• l'ossilisPcl sJltHll n1ln•s ol' it-; 
s ll c• lls; proof' t lw l 1111' logo. S\\'P pt h~· flood-.; 
l'rolll <1 llNll'b~· I<IIHl <ll'l'il. \\'<ls floating- !'or 
a lou~ t imc ht>fon• it ht><·HilH' watPriO!!!l'l'd 
<ttHl ~ank into th<• 111\Hl o[ tht' -..pa-floor 
\riH•n• it was pl't'S<'I'\'t'd I Ol!PI lwr \ri I h I hP 
Ill Cl t·inr I i r<' or I hat t inw. 
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l\Iixed a!'>semblages of .fossils rll'e fre­
quently found in shale deposit::; originally 
laid down as s ilt on ancient lake bed~. 
Shale quarried from b1·ick-pits of the Syd­
n ey district l'E'Jn"e~ent:-; material which '~'aS 
accurunlating on lake heels iu 'rrie1ssic 
times about 180 million years ago. 'l'he 
life of that time, entombed dnring deposi­
tion of the silt, is no'v found fossilised dur­
ing quarrying operations. 

At Beacon Hill quarry, Hear Brookvalc, 
Sydney, an abundance and val"iet~' of 
freshwater fishes have been collcct<.'d which 
are of great interest. Othc>r fossil life in 
the flame e:s:postne includes crustacran:;;, 
fresh wate1· biYalves, plants, insects and the 
remains of primitive an1prubiaus known 
as la byrinthodonts. 

In exceptional jnstances organisms may 
be preserYed a. fossi l ~:; with very little or 
no change. l\lany types of insects which 
lived in early Oligocene times, about 38 
million years ago, have been found in the 
fossil state embedded j n ambE-r collected 
along the Baltic coaHt. Drips of gummy 
resin dropped from the Qljgocene conifer­
ous forests of that are<:t fr·eqnentl~' t1·apped 
a variety of sma] l insects. rrhe resin, in 
time, became hard amber ancl the entombecl 
ereaturei-i are so well presrrYed tJ1at on 
some spiders even the minute> hairs on t he 
legs ancl s ilken threads leading bad\: to the 
spinning tubes, are easil~· seen. 

Fossil (·arcasrs of cxtiuct mammoths a.nd 
mastodons rxpof.lc~d hy thr graclnal thawing 
of tlH' hozcn gnwels of Sibc1·ia lun·c also 
bCl'll l>l'eserved w ith 110 change. rrhN;r 
fo~:;sils. 1n·eservrd in a natura 1 "dePp 
frrcze>" are :-;ti ll eovcr E'Cl "·illt hai1· and in 
some casf's \rOIY("S have eaten HOme of thP 
flesh h<-'fore n<-'vYs of thr fossils' occunE'1lC<' 
was brortgl1t to the attrn1 ion of S('irnt ifi t· 

iustitutjom;. Tt is recm·ded that at least 
one scientist ate several stcaJu; from a fos­
sil ca1·case and suffered no ill effects. 

Impressions of Footprints, tracks and 
trails, are recognised as fossils even though 
the animals which made them are un­
Jnwwn. U. ·na lly they ar(' fotmd on the 
shores of lakes and seas and include the 
tl·ails of mariue-,~1orms, crabs ancl simi­
lar otganisms. Trails made by the ~:>xth1ct 
group of trilobites, 500 million yearH ago. 
are found pres·erved ou the flat surfaces of 
Cambrian rocks in the ~orthern 'renitOI·~­
ancl other parts of the "·orl<l. 

The footprints of birds, mamma]: and 
reptiles are 110t uncommon and much in­
fol·mabon has been obtajned from them 
concerning the stride of various creatures. 
In tl1e Pre-Cambrian rocks of the l'\ortbern 
Territory and \Vestern Australia . fossil 
1·ainclrops indicating a shower of rain and 
ripple marks left by a 1·etreating tide, are 
found perfectly preserved and in(licate 
events which took place at ka:-;t 1,000 
million years ago. 

It is most interesting aud not difficult 
to visualise the concli1 ions in the past 
which made possiulf' 1he geological <~vents 
explained in this Hrtic:lt>. \Ve ar<' living 
today i11 part of a geological period and it 
is po!-:isible to obserYe the same ag·encies 
of erosion at ,,,·ork jnRt as thE'y l1ave hcen 
during past geological eras. Tile same 
e.''cle of events continues unc-easing],,- and 
the pHttern is ahrays essrntiall .'' the same. 
Conti 11 ent~ a1·e Jowered by erosion. tlw 
,,·eat lwt'ed material is traus'rortr<l offshOl'l' 
bv vctl·ion~:S means '"here it aeenmulateo:; to 
form grrat thic1mesHes of sediment!'i. later 
to form parts of new land snrfaces. \Yiwn 
cireumstmH:es permit the <1~·ing .fanna i'11lc1 
ft01·a is hnri(:'<l. to become in time the fos­
sil:-; of tl1c fnture. 

THE HALLSTROM THEATRE 

• 'ir Eel ward JT al lstrom has rnost gencr~ 
on sly met t lw eost of rernodell ing tl1e Au!';­
tralian ::\fm;rum I E>dm·r theat1·0. Those 
attend ing lcdnrr:-; a11d classe:-; in tlw hall 
will short ly ha,·<" the he1wfits of 1><'1t<'l' 
ac:ousti<.:s a ncl ligh ting and gPnrl·Hll.v more 

Up-to-date and COllliOl'tFI bJc SlUTOlllldi UgS. 

ln re<"ognition of Sir Edm=ml Ilall­
sh·om 's practical interrst i11 the ::u nsetllll 
the Trni-iters havr llctmecl the tbeatr(' aftpr 
him a11d a plaque will commrmora1t> this 
and 1 he datP of tlw ope11ing funct i011. 
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The Freshwater 
Aquarium 

By DONALD F. McMICHAEL 

A)JYONE interested in nature study 
can learn a great deal and get much 
pleasure as well, from a simple in­

door aqum·ium, which is one of the easi­
est wa~·s of bringing nature indoor:-;. rrhere 
is a large val'iety of freshwater plants m1d 
animals eYerywhere, even in the water­
holes and temporary pools of thr drier 
parts of our contin ent, which can be kept 
alh·e with, as a rule, very little trouble. An 
aquarium is especially useful for learning 
something of the ecology of freshwater ani­
mals-how the various animals and plants 
reach a balance of numben;; how they 
breed and deYelop; what they feed on and 
where they live. 

To start 'vith, take a watertight contain­
el', preferably of glass or clear plastic so 
that one can look through it and see just 
what js happening· b elo\\' the surface. 
Large fruit preserving ja1·s '''ill do, and 
oue scientist I know uses plastic dishes 
made for lceeping vegcta blel) in the refri­
gf'rator (' 'crispers ' ') which have a loose 
fitting lid, are shallow but fairly largr, ancl 
c:omparatiYely unbreakable. B f'Hrr still. 
bny a proper a.qnariulll 'rit h clear glass 
sides set in a metal f1·ame. It is impmtant 
that there sboulcl be a fairl y large surfa('c 
area of water (compared to the depth ) 
\\'hich will allow th f' nutximum amonnt of 
oxyg<'n to dissolvr in the water. All the 
animals wi ll 1·eq uire oxygen and Hlllr:s an 
arrato t· is nsccl th e snppl~' will have to be 
maintai 11 Nl by thr green plants which ab­
SO I'b cm·bon dioxide and giv<> off oxygen, 
and b~' diffusion of diHsolvcd oxyg0n f t·om 
the water !-ill l'i'ac·r . H owrve1·, an acratol' is 
mnch more• effi<•i0nt and S<'VrJ·a I kinds of 
small , elC'ctrieally OJWrated airp111nps c-an 
he bought for a few ponncls. To arbicvc 
effic·i rnt ac l'a1 ion, a str ram of ve1-:v· sma ll 
bubbles is hrst, and this ea n he proclnced 
hy attach ing a pi ece of purniec->, or sponge 

a. Rotifer. b. Water Flea. 

c. Copepod. d. Damsel Fly larva. 

e. May Fly larva. f. Backswimmer. 

g. Crayfish. h. Freshwater Mussel. 

r. Pond Snail. 

j. Eel-grass (V allisneria) is a useful aquatic 

plant' in an aqua rium. 
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rubl)('r. or e\·en a pJng of cotto11 woo l to 1 he 
air-supply tnbc, but be sure to keep this 
tleall. 

llcwing got the equipment 1ogrth rr, leVf': 
think about the coutent:.;. Band and wate 1· 
cne needNl first. A lit t le ~aml in the 
bottom of the tank js JlceeHsaJ)• for bur­
ro,ring animals and for rooti11g aquati<.: 
plau ts; a f ew small hard stonrs or 1'ock:; 
(samlstonr is Yery good) arc useful as they 
proYide shelter for many of tl1e sma llf'r 
auimal:; whi<'h like to ltirle a\\·a)· clnring the 
da ,·. Used ·washed river sand and stones 
obtainE'd from a cre0k if possible; seashor e 
sand shoultlnE'vPr bE' w:-;ecl unless it is tho1·-
011ghly 1rashecl. A few inches in the bottom 
should be ::;ufficicnt. The source of the 
water used can he Yen· importallt. If it is 
too acid, some animals, csprci a11~· pond 
snail~ . will not surYiYe. \rhil e others can­
not tolerate alka liHe condition:-;. If poRsible 
use clean pond '"ater, which is 11sually 
~light]~' alkaline, and filter it throug-11 
coarse cloth before using. to Temovr the 
larger pm'ti<.:le~ of debris. s ,,·amp water 
tends to be sl ightly acid but will do if a 
S\·ramp is the m a in source of yonr plants 
and animals. Tank water is satisfactory, 
bHt he ca1·efnl in using tap water from a 
tow 11 supply as it may have hPrll hNtYily 
th lorinated, in ,,-hich case it ~l10uld be 
left to stand for a few days. 

:'\ext obtain some aquatic pia nts , cspec­
iall.'· thr common wateL· weecl Elodea m· 
f>ltiloh·ia, or th e E el-G rass lallisne·ria . 
<.:om plE"te "'ith r oots which ea n lw pushed 
fir ml .v into tbe sa ncl and will qnickl~· estab­
lish them~ches. Othe L· aquatic plants wi ll 
do jnst <o1S well, hut he ca 1·eful of tllr watc>1· 
lilies and 1 h(' small floating- I'Prn .~lzolla . 
botl1 of \vhjch will covrr the watc•J' snr fnC'C' 
a 1:cl to a la rp:r Pxtent C'ut off 11l e supply 
of ox~·grn. :'\o,, the aq narium is J' E'Hcl~· f'or 
1 he nddibon of some anima ls. 

.'r hr small<>r a nimals (the mierofmtwt ) 
w~ll f\OOll lwcome Pstahlish('d, li,·ing in thr 
slm1e whieh wil l cl<~Yrlop 011 t hp l<>a vr.s o f' 
plants, 0 11 1he sides of 1ll<' tank a u<l on th r 
roc:ks and stones . Algae wi 11 also appear 
qUJddy, N;prcia lly tlw nni<:ell nla I' <lic-11om~ 
and desmids and 111<' fi lamrn tous g 1·rens. 
no 110t let t he aq n al'illm becomr loo clcnsc­
ly coatecl with algae, fo 1· the.'' \\'ill olm<·tJI'C 
the glass ;;mcl soon tak(• over ilw whole 

hmk. Scra pings of the algal slime 1rill 
usua11.'· r epa)' ~1· ncly under the minoscopc, 
as there " ·iJ] probably be Yarious kinds of 
JH'otozoa, nematode worms, rotifrrs and 
other small cr eat ures. 

\Vh rn adding the larger animals, aim 
to"·arcls establishing a balanced aqucnium 
'rhi<:h wjJl keep itself going without the 
aclcliti on of arhfi<:ial foods and withont one 
sprcies be<:omiug too numerous. 'rhn"' it 
is \'i'ise to simulate the conditions of the 
pond or pool fl'om which the animals <:ome. 
:;)l ake sure plenty of herbhrorous an imal. 
are aclclecl , sneb as the lan·ae of mayflie: 
ancl stm1efli es, snaib, ta(lpoles, small cm st­
ac<--~ms like the copepo<ls and Daphnia 
( wate1· fleas ), not forgetting a frrshwate1· 
muss<>l o1· two. or else some of the smaller 
freshwatt>r bin:ll\'es ( Corbic1tlina and 
S lJhae1·iu 111 ) . H Prb]Yores tend to be numer­
Ollt'i and smc-1 ll in s ize, thus proYicling: food 
for' tbe JargH ea rnivore~. The bivah'e mol­
lnsc~ \\'ill filter 1 he ' n1ter an<l help to kN'P 
it clean. 

Next a cl cl the canliYorcs, like dragon-fly 
lar \'ae, crayfish, freslnrater shrimps. and 
some o£ the '"ater bugs and lwetles. Tf 
there a rc too many carnivor es, the~ will 
eat all the h c• l·biYOI'es, ~o keep their numb­
t3l'S low and 1n ·oYide hiding place · for the 
he1·bjvores (11k(' the unclprsiclc's of fiat 
rocks) . 1t i ~ best not to in trod ne<' fi. ·hes 
j11to a n <HJnarium if the other anima ls arc 
to be :-;tmhecl, fo r fishes " ·ill ~oon constmte 
all the small i11~r<:ts and n eed a <·onstant 
f l'esll foo<l s11ppl~· . I f fislws eH<' kep1, then 
a l'iUpp h· of moHqn ito larnH' . Da plll!iu, and 
llHlYfl\' 'l al'\'ar mnst be ma1nta.inr<1 and n 
fr,~· ia r vae add ed ('fl(' h <la)· . Renwm lwr 
1 hat htrY<.tl insects en•nl11all~· t1tl'll 1nto 
adnlts a ncl will tlv <-lWH)•, e111tl that I<-Hlpol<>:--
111l'll i Jll 0 hogs .. rl,o (';lel b h~ t ]1(>!-;(' (Ill i 111<1 b 
to m etamorpho:-;(' to adult:-;, it 1s <1 goocl 
idea to 11<1'-'<' a s1iek or twig ·in thP Ht(ll<1 -

l'l lllll \\'h i<' h l)I'Oj<'t'ts above' t lw ,,.<1 tc r snr­
fHe<' . RO that H1e larnle can cl imb to the 
:;ul'fa<:(• pl'ior to rmcr ging as <1d nl ts. 

Onec thl' aqnarinm is <•stah.h~lH~<l. m.H' 
<·HJI ~fal't to s1nch· the• animals ln·mf!' 111 1t. 
wat<·l1 ing t h em <~<1hng a11cl mo,·ing nlhnl t, 
and not·in g- 11w' tinl<'s c-11 whielt the.' : a I'C 
Jn ost <H:ii\'(• . l f' <-'p:~:s of Fn'slnntl<'l' fllll l~Hils 
<1 J·c l'onnd tr)· an<l hrced tlwru r1gltt 
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through to tht• adult ::-;tag<', kr<'ping careful 
notes on 1 heir <lt'YC'lopment and preserving­
~amplrs of the Yarion~ lif~ _stages. In this 
waY au obscrvl."r may eontnbntc something 
toe ~ur knowledge of the life c~rclc of many 
freshwat<'r animal~. If the animals are 
insects, sonH' sort of nf't or cage must be 
placed around the aqua1·ium wh0n the 
ac1nlts are about to <'merge. By rar<'ful 
obscl'ration of the larYar and pupae, the 
appropriate time of cmergenrf' can be anti-
cipated. 

As a final remindrr, let nH' stress the 
importance of keeping the aqnari um clean. 
._'ome animals liYe beHt in dirty, polluted 
\\"ater, but the gre·at majorit,,~ require clean, 
fre~h. 'rater and "\Till die if the tank be­
comes foul with alg·a<-' or decaying animals. 
1ratch out for thr larger d<'acl animals ancl 
remoYe thPm qnicld~-. 'l'he :maller ani -

mals "·ill be attacked bv haC'teria "·hen 
tlwy die, and will cause ;10 harm. Clean 
wa:::;te matter from the tank at least 011<:e 

a week if it is accumulating, and l'eplaeC' 
the w~ter no'~ and then. ~o not n:w cop­
per p1pes or mstruments m an aquarium 
as copper compounds are poisonous to some 
animals. Keep dirty hand~ and food 
scraps out of the tank, too. Finally, aYoid 
placing the aquarium in direct sunlio·ht, 
for this will cause the filamentou~ algae 
to deyelop very quickly and they will ~oon 
take over the whole tank. Cl10ose a cool. 
shaded place where there is adequate but 
not excessive light, and your aquari nm ''"ill 
become an easy-to-keep attraction which 
'rill p;i ,.e a great d<~al of pleasure a ncl teach 
you much a bout the fascinabng plants and 
animals \Yhich liYe in our ponds <lllcl 
streams. 

Nesting Seasons of Australian Birds 
By ALLEN K EAST 

BIRDS haYe a some,rhat stereotyped 
annual c:rde of beha\'iour that in­
cludes a period of r eproduction 

(typicall)· in the spring), a post-breeding 
moult, onhran1 migration in the autumn 
(in those specie~ that are migrants), gre­
gariousJl<'SS iu winh'r (in many specjes) 
return migrat ion aucl, j n some species, a 
p1·~m1ptial moul L 

Bl'(~ed ing in it~elf invoh0s a Yery 
J·egular <·hain of evPnt~ that starts 
off with tiH~ sprmg song of t he 
males, selection ;:mcl dd'('llC<' of a future 
li:sting tenitot·~r , pair formation, chosing­
c~f th ~ act11al 11<'!-il· -~it c, nPs1--bltilcl inp;, iu­
cnhahol! of the egg-s, and frcdi Il l)' of t be 
VOll li O" J) 1" ~ · n · ->I"<'N mg 1 akrs e1 toupl<> of months 
Or lllOl' l . . . c, cmc 1t JS son1rtimrs followed lr1tcr 
111.Xf)l·ing, h)· a fH'<:OJ1<1 or pOf.is iblY e'yen a 
th u·u. bJ·ood. . . 

_It is onl)· in th r lasl couple of decadt's, 
a'i ou r· I<J ·J I f 1 . . -th·tt · 10" N gc o .>u·ds has LrJtrrased, 

( wr J1avr c·on1r l o Hpp1·rcir1te the fnlJ 

import of these aspects of bird brhariour. 
Breeding in the spring is no accident for 
that is the time when tlw ''"eather is "·arm­
ing up and there is a maximum amount of 
food aYailablr. Autumn is the ideal time 
for the moult (wbieh, in that lt iu\'olres 
the replacement of all feathers, must he a 
great ph~·siological strain ), for 1 he we a tiH•r 
ifi ~'et 'nu·m, the birds are freed from thr 
clnties of l"('prod nction, and a wann coe~t is 
a~fi ured befon~ winter. l\Iigra tion senes 
to take the population awa~· from a plate 
of cl t'teriorating climate or food supplies to 
one wbel'e these are assmed. The pl"t'nup­
tial moult produces, in Yariou: spetic.-. tlw 
trmporar,\· gaudy plumes nsecl in cou J·t­
ship. 

'l'he signifirant featurE' of thE' annnal 
e~·elr of bircls i~ that aJI mrmbers of the 
g-roup behaYe in thr same \raY at 1 hp same 
time. 'l1lwir behaviour is instinctiw: theY 
act under a sort of compulsion. This is i;t 
e;cmtrHst, of com·sr, to 1lw rr1ntiH• frc'et1om 
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The B lack-rumped Double-bar of the north-west 
(Steganopleura bicltenovii annulosa) nests when seed 

Is abundant, frequently in autumn . 

of action enjoyed by onri-lrhes. But how. 
biologist~ aBkcd, does the inclivicl ua 1 bircl 
know when to commence each o E these 
varied aetivities at the appropriate time. 
Attd, above all, how cloC's it conH' ahout that 
all memlwrs of t h(• group are ~jmilarh 
affcctrcl. ohYicnu; though jt may be that this 
is Yel·y clrsira 1>1 <"' ? 

'rhr ;;tns\Yel' came, at least in l'art, in 
Hl29 as a result of the brilliant work of 
\Villiam ltowan, \vho proYed that bl'eC'cliug· 
and migt·ation could be in<luercl hv artifi­
ciall.v altt'l'ing the day-length of · ta ptiv<-> 
birds to one <.:OlTe~pondi ng to th<:' tim e of 
yrar whr11 th<>sc functions normal lv 
occ·m·re<l. ~ nhsecJtt<:'n t 1·es0a rch ton fi t·me~ l 
the link betwet'n t·ha np: illg' day-lrng1 h and 
1:itH::et':-~si\'E' stages in the bit·d 's anllnal ~Y<· lr 
and ]eft littlP clonbt that the mrehm~ ism 
is as fol low:s. Tn :-;pring, the days ai'P 
gro,,·ing- stradily longer·. 8ome\\'herc a long 
the line da)'- lt>tlp:ths ~1n' l'<'ct<•.hecl 1h<t1 rcgis­
tc~t· in a bit·d's hraill- t r ipping thr swit~h. 
~-;o to spe<1k, that ransrs 1 bt• J>it ui1arv o·land • h 

1 o ::><'t·rPte ·1 hr hot·mon e:-; that lead to the 
dc\·clopnwni of tlH.' rrprod ueti ve onwns 
and the inititation of 1lw "·hole :-;tl'ing of 
eYents that leacl to tlw successf11 l l'C'<uino· 
of )'Oilllg·. 'l'his ma.v HC'<'m H cold scirntiri~ 
explana1icm. l t is, nottc tlw lrss, a true 
assessllH' ll 1 of what n'ctlly hn p JH'ns in 
Hatun•; a bc'tw\·olrnt rnYironntrnt '' tr ig­
gcl·s I' cl i(f('J'('Ut ki lidS Of' brha\'iOlll' /1 11<1 j{ 

does so .in all nw 1nbrr s of the group at ont!'. 
Later experiments have sho·wn that migra­
tion and moulting ha,·e similar controls. 
One should not, however, oversimpljfy as 
there a r e many thing:s intel'acting at ou<:e 
and thC' proecsscs are m nch more rompli­
c~ted than the early cxperimentel's ilppre­
CJatecl. 

Breeding, n ext to eating and p r otection. 
is obviou~ly the most important asprct of 
a bird 's life. It is essential that a success 
be made of it or the spec ies will \)('come 
extinct. Xo1 always is thc> spring a time 
of Luxuriant growth and abundant footl. 
Large sections of the \vorld al'e dt'sert, m· 
of uncertain 1·ainfall. If birds tried to 
breecl in thr spring in th<:'SE' places tragcd~r 
" ·ould almost certainl~- re:-;ult. llence, rain­
fa H, not day-length m nst i nitiatr hrercling 
i n sueh area:. rrhe day-length hypothesis 
cannot, as was thought, lu.tYc uniYet·sal 
application and J ohn H. Bake1· pointed thi. 
out jn 1 9;~ . It \Yas not 1mtil the end of the 
last ·war that tllis matter roulcl br thor­
oughly studied . R ecent \YOTk in Africa 
and particularly An. tralia, has uo,~· com­
pletely altered our thought on factors eon­
trol ling tht' annual cycle of birds. 'l'IH'l'C 
is ('Ul'l'<'lltly a great upsurge o[ interest in 
thr prohlrm an<l a wholr range of intrrest­
ing iufonnation is coming- to light. It l'e­
Yeals that birds haYc evolved, in An:->tralia, 

The P lumed Tree D uck (Dendrocygna 
~yloni) is a nomad; it enters " the Centre" 
to good seasons and breeds when water is 

plentiful and herbage lush. 
l'ho{1)s,- \nt lwr. 
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nHlUY l't'lll<Hkable \YCI.)'H of adju[-)ting them­
·elYes to a11 ('Jl\'ironment that is :funda­
mental!~· different from tlw elasHic climatt> 
of Etn'OJH' an<l ~\Jorth .Amer·ica. 

.,\u:-;1Talia is unique in tha.t it has a fer­
tilr periphery and a large, arid centre. As 
oue travels in lancl from thr fertile east 
eoa.t tbe 2.3-inch line of avel'age annual 
rainfall is reach<'cl after a mere 100 to 
];)0 mile:-;, the 15-in<:h Jine at about :150 
mile::;, and tbr 10-inch line ( whenc<? con cli­
tious ~:Hn be cl~scrilwd as arid) at about 
500 miles. Accompanying this is a rapid 
falling off in the reliabilit~~ of the rainfall. 
Hr liability (or variability as it is also 
talled ) is calculated for each district from 
the rainfall figure-s O\'er a fixed period (say 
10 Years ) . !Pirst of all the average is 
obtained, then the deviation of each year '~ 
fio·ures from this average is calculated. The 
n~an of these deviations, expressed as a 
percentage of the a verag<:' rainfall figure, 
gh·es "reliability". The higher t he figure 
the more unreliable the rainfall. Thus, 
at Snlnev the rainfall is relatively regular 
(reliability of 20 per cent.), but it is less 
so at Bourke ( 35 per cent.), and is only 
50 per rent. reliable at B irdsville. I n these 
latter areas it is Yirtually a "toss-up" as 
to whethe1· the spring will be fertile or 
barren. The spring of J 957 came into the 
latter categorr and a fie]cl trip by the 
11Titer and Mr. R. lVIackay, an Australian 
Musetlm preparator, showed that only a 
roup le of hitd species that normally breed 
at the end of winter had been able to breed 
in the spring. Notwith~tanding that it was 
Parly ~ovembcr , ·when all the insectivorous 
birdl:i should haye had young on thf' wing, 
non E' had nc:.sted. Discretion had been the 
better part of valonr. Tn :-somf' way not 
nnclerstoocl (but presnma hly occa:-;ioned hy 
food shortages) the harsh conditions had 
c·ancell ed out ncst-huil chng instincts, for 
(Ill.\' young hatch ed would <·rrtai nly h['IV<' 
diPd. 

Onr c·a11 brst gcnrra lize ahout th e brercl ­
ing seasons of Australian lrinls by divid ­
ing 1 hr con ti nen t i11to 1:1 sl"ri r·~ of :r.on es : 

(a) E ast (111d .-;01tlll -ra s l: llrre thet·e iH 
llonna ll,. a o·ood willt('J' f~11l of l'Hin anrl .I r 
atto11wr fal I in la1 r :-;mmlt C'I'. A ccordingly , 
<·on cl itions are n <wmall.v q tt i tr f'r rti I e. I n 
this sc•c:t ion of 1lw <' OiltilH•nt birds nest i11 

the spring, the bulk of them between Aug­
ust and December. l\Iemberfl of migratory 
species return to the same areas to b1·eecl 
eYery spriug. Only one or two birds nest 
other thau in spr ing. Thus the L:rrebird 
and a <:ouplr of the haviks, for example, are 
winter nesters. Peewees sometimes nest 
in autumn, ·wheu there is pleuty of mud 
after the summrr rajn, and some of the 
finches have bToods in conjunction with the 
st>eding of grasses. The Mistletoe Bird and 
P ainted IIoneyeater nest in February and 
l\Iarch, when the mistletoe berries are ripen­
mg. 

rrhe drought spring of 1957 pro\·icled an 
excellent opportunity for studying the 
effect of somewhat bad conditions on the 
birds in this section. Results are still cmn­
ing to hand and they show that tbe drought 
imposed a real restriction on many species. 
'rhe start of the season was delayed for 
most species by perhaps a fortnight. :Jiost 
did, however, then nest and succe:;sfull~· 
rear their young. As spring progrrssed 
conditions became progressiYely drier and 
birds that normally do not start nrsting 
until late October or early November suff­
ered greatly. Amongst these were the re­
turninO' migrants of tlu• oprn forest. the 
\Vhite-throated Warbler and the Rufous 
Whistler, some individuals of which never 
laid eggs, though they started to build. 
and others lost young in the nest due to 
dryness and heat. Up to mid-January t~e 
Cicada Bird, that normall~' lays earl~· m 
NoYember had not eYen started to ne.'t. ' . 
Apart from nesting the heat of latr sjH'm~· 
had a decidedly cleprrssant effect on bird 
song, and species that wonlcl normally. have 
rea1·ed a second broocl showed no clesu·t' to 
clo so. 

(b ) Sonth-western A li:dndia : Thr so nth­
western cornet' has a win tPr n1 inrall. 
Spring bn•eCiing is tlw rnle. 

(c) 71he dese l't: ln th e ee11tral r rgion · 
bl'E"E>ding is hig hly 1111preclieta1)1e ancl irrr­
gular and is compl et~ly associatN1 wi th 
t·ain rall. During an An. tl'ali illl )fu. ~nm 
fi eld trip in 1952. to central and north­
" '<"St f' l'll Anstralia. n g-ood opportuni t~· 
offered f or illv('stip;a ting this p1H' tlOntL' 11 0ll 

f or. at Ale.xanclria Oll tll e narkla ~· Table­
lalH1 , a l'<>corc1 d rought was !'aging, hu t at 



('a lllOO\\PHI a t·oHp l<• of lnmdr<'d mil<'s fur~ 
t lwr east in tiH' sa me l atitud~. a cha 11N' 
downpour had p roduced <Hl inch of rain. 
The lwh<wion ,. of birds in t h <' two 
plal'<'s was st 1·i ki n~ly different. ..:\..t .Alex­
andria those st><•ciPs that r emained (most 
birds l"o rsc-tl<c' d rou~h t-stritken areas) 
shmn·d 110 a ppar<'ll t in trn t ion of br eed i n~. 
~\ t ( 'amoo\\'<'<l l, h0 \\'(' \ '('1', notwi tbstancl ing 
that it \\"HS .J ulY. tlw a ir resonnded wi th 
tenito r ic-11 song·.· Individ ua l birds of n tr­
iom; kin d:-; wr1·c• <'X<llll i nc•<l and in many 
ca::;t~s t hr rep rodu c:fiyr organs were fouucl 
to b<-' rnla rg<•d Hlld the hi n ls were r racly 
to bt·rN1. 

(d ) '/' li e uillf r rm cdiutc ' ' zo n e~ : _:.\ fuch ~f 
wpstern .\'<• " · Bout h Walrs comr::; mto thts 
ccttrgory. TJH• binls of this section can br 
r<>gardPd as spring hrerders- if th <'y grt 
a t haJH:r ! 'l' hr fnrth c.'r west one g-oe:-; the 
lPs t·<•gular is sp1·ing- nesting and th r more 
in<·lined at'<' the hil'(ls to utilizE' fooclTrsnlt­
ing from IIJLexpPdtld n1in to n1isP a famil~·. 
. \ s noted JH'PYionsl.'·· studies last : ear h~ve 
;oo;ho\\'n that hl'<'<'ding did not otc:m· (,nth 
on1y otH' or t\\'o r xcrpt ions ) in the n onrkr 
area. I t " ·as, mot'<'OY<' t'. much clepreHsed at 
( 'oomil n1rahnm wh<'rr t·her e hacl be~?n (up 
to mid-:\o,·cm brr) no ra in since the middle 
of \Yint<.'r. At Bi ngara, by contrast. fou r 
inches of 1·a in in mid-OctoheJ' iui t iatNI 
m nth nrst-hnild ing. 

~"- t ('unii<I IIIHil a. i n sonth-\Yestrru 
(~tH'<' nsland. wll <' l'e ~ fr. ::\J. Beh radpr very 

BEPTK~I BER 1 :) 1 n-' :],) 

kilJ(l l,,· g-athPrs fi<·ld data for the -:\Iuscum 
tl1 e a bundant summc•1· 1·ains of Jn->' -:. :}. -t-0 ) 
~·a tts('d <ll lllo:-.t a 11 sp<'ties in t~1e an• a to ne~t 
m the a u t lllllll and IH'<'eclmg proceedf'(l 
right through t hP \\'inter into thE' followino­
spr ing ! 0 

(c) Xorfli (' J'n a11d norllt -wes l f' J'n Austm­
lia: Ayr oss th is sed ion of the continent 
tJw r<' 1s a su mm<•J· motlsoon that pro,·ide!:! 
g-ood cond it ioJJ s f'o r som<> months. The l'<'st 
of t il e )'<'H I' is d r.\·. 'l' hongh a few spc<:ies 
nrst in ~ p1· ing tlw ma jority does so at the 
time or 1 h<• 1'<1 ius, or inmledia trl)r f01 lowing 
t lw 11 t. 

Cu rrent :->t ientific· \\'OJ'k is 1·en•alino- -1 ~ ( 

\\'ho le range or inter<>stinl! adaptations in 
birds to the dry <'liYironnwnt that makes 
up almost 1\\·o-thil'(ls ol' the ~\ustndian <·on­
t int•nt. It has long been known that most 
arc JlOma<ls, 11ot mig-rant s. That i. to ay 
tht>y wandet· in any dire<:tion. to "·herc­
rvcr <:onditions are temp01·aril~· good and 
tlw~· bre<•d " ·hen the~· can. I n goo<l years 
t hr,· ha"<' an incr easrcl number of YOtllJO' . . ,.. 
to makr up for tiH• losses of drought years. 
I n : omr nreas thry e,·en moult. not at a 
rrgnla r timr b ut, appar<•ntly. as thf' oppor­
tu ni tY oll'<' rs. The eYkl<-'nee shows that the 
<I <'S<' I:t birds do 11ot perform any of thC'i1· 
nH1jor beluwi onra l funct ions at regula I' 
sNtsons. 1\ 11<l , it" woul d Reem . thry hare 
11rve1· {'\'<'n ll <'H nl t hcl1 b irds are suppo.·NI to 
nPst at the' 1 i nw of year " ·ben da)·s are 
o·nttincr lono'('l' r'-= l"" r · 

Notes and News 
Archaeology of th e Far W est 

~r ... 1·' . D. ~ l c·C'al'thy, ('ul'a tol' of Anthropology, 
.\u:-.tl'aliau )luscu nl , ~pt•nt li\'c WC'ek · i11 the fal' 
Wl'st of :-:C'w South \\"al<·~ during .\pril :md ~f;ly, 
ath"anting his s tud_y of the ar<·lrn ('ology o~. t hil' 
rC'gio11 . . 'un·eys wcl"<' mac((' ol' the nrt mohf~ <11 
tlw ext<'nsin• s it <•s of JH't ked rock C'ngranngs 
at )foot wingt'c and Slnrt ·=' ~f t'adows an cl here Pro· 
fl'sso r X. \\' . <L l\ ln c· intosh, IJni,·c rs ity of Ry<lney . 
rc<:ordctl sO III<' inl plt'l'sting t' IIJF:l\'ings of dingot's 
a nd thc•ir tr:H·kR, :r ssoc·i:ll cll with olh t' r motifs. ) l r. 
).fe( ':trtlt\' :d~o c·ol lc•c· l <'d l<11: 1ppNl sto11c imple­
llll' nts o'u (wc•nt )'· fin• (':t111p·si1c•s ll se<l h .\" tiH• 
.\ IJOrigin<'s prior. to t iH• c·o1ning of th e whitl' 
lfla11, north of' th<' lbr ling Hh·l' r nnd between tiH' 
\\' n iT<' go Hi\'(•1· :rncl ~l t• ninde<' . Mr. 0. le ~r. 
Kni g ht gan• ,·:llu:tiJl i' ;1ssis tan c·C' iu this p:nt of 
thP fic·l!l ·wol'l<, whi c· h fornlC'd <l su rn•y of the t~' J H'H 
o f implt•nwnt s and th<'ir cli s tl'i hutio n hC' t W<'<'Il till' 

Darling Hin~ r nntl the (~nt'Pnsland nncl ~outh 
.\us tralian honlt'I'H. 

~r ... ~ld ':trth,· HIH'nl .July nncl Augn, t studyinj! 
the rem.u·kn hit• sNies ot: rock t'ltgm\'ings at Port 
llc•tlln ncl, \\'c•stc•n1 Australia, a pt·o.i<'d mnde pos­
!-i ihlt• I"· a gl':~nt o f' funds from the \\"cnner-Gn•n 
l<'onnd:i t ion for . \ 11 t l11·opol og ie;ll Res(' art h, :\ l'\\' 
York . 

Insec t Collecti n g 
Dul'illj.! ,\ l:ty, tit (' .\ ~~ist:lll( C'ur:ltOI' of Insects, 

~11·. D:l\·icl ~ l e· A !pinp SJH' nt two w<.'eks eollcet ing­
in s t•tls nf ('n i rns :111d 1\tll'nntla in Nort h QurPns· 
la nd. t)'jl(' ailll of' t he• vis it W:ls not to <'OIIt'd thr 
In q.rc :1nd l•l'iglllly c·olcHII'<'<l l1td t t'dlies, 111 0ths. aucl 
IH' l'tlc·s wlric·h :1rc• ln·ought h:tc·k hy most collectors 
,·is iting- tl1!'sC' nrc•ns nncl :n <' therefoTc wc•ll I'<' · 
p1·c•sc•ntc>d in the ~ l u :-;c•nm C'ollrdions. lnsh·n~l 
nttc•trl ion wn s l! i\'C' Il to th<' smn ll<'r in~eds. p:11'11 · 
c•nlnr ly to sn1:dl fli<•s . fi'ro111 this \'iC'wpoint tlu• 



8t:l'TE~1BER l.J, 19;)8 THE Al'8THAL I...\X )Il.'BEl':\1 :\LAUAZIXE 

trip wns most successful. Although the sevcl'al 
thousand specimens coll<'dccl have not yet been 
t•l'iticnlly examined it is pr~dieted that many of 
the species are new to stl<.'llce and others at'(' 

11ot prcdously known from Australia. The most 
intc•·csting collecting was inside the tropical rain 
forest or jungle but iu many places this was so 
dense that entry could only be made where nar­
row tracks had been cut. No obser>ant collector 
in this district co11ld fail to be impressed by th<' 
:;i:~.e , brilliance and ~~ hun<lance of the buttei·fties. 
These ranged from the huge Cairns Birdwing 
(Papilio priamus euplwrion) of which the femah' 
measures se,•en inches across the fully expanded 
wi11gs, to the s111a1I but colourful Rovena Jewel 
(llypocllrysops polyclet1N; 1·ovena), with markh1g 
on the wings suggesti,·e of inlaid rubies. The 
peculiar Stalk-eyed Flies (Acllias) were not en­
countered but a local collector, Mr. E. J. IIal'l'is, 
presented a specimen to the )luseum on bearing 
that thev were needed. This is the first Austra­
lian specimen of its kind in the )!useum Collec­
tions. 

Fossil occurrence in Cob a r dis trict 

Interesting fossil remains of ancient armoured 
fishes and of slull'ks were recently collected h.r 
),fr. H. 0. Fletcher, Curator of Fossils at the 
Australian )fuselml, and Mr. E. 0. Rayner of the 
Gcologic·al Sun·e:v of Xcw South Wales. The 
fossil oecunence wns diseo,·erC£1 last Year hv 
)fr. J. Spence (Frome-Rrokcn Ilill Co. Pt)·. Ltd. ) , 
while carryinQ" out geological inn'stigations in the 
ranges near Wuttagoona, in the Cobar district. 

The fish fauna <.-onsists of new genera and 
types closely allied to European species. The 

specimens are l>eautifull.v ornnmented plates of 
the armoured fisll('s and s]1incs of a primith·e 
shark. These fishes, Jtow extinct, lived in Upper 
Dcvonian times about 313 million years ago. 

Other fossil material collected on this neld· 
trip ineluded marine shells from Hermitage Plains, 
ut•tween Hcrntidale and Xymagt•e. 

Americans re-visit " the Centre" 

Professor R. A. };tirton and )fr. Richard Tt'll· 
ford, of the Department of Palaeontology, l'ni · 
\ 'C t·sity of California, \'isitNl the .\ ustralian )f u~ ­
emu rec·cntlv on their way to central Australi;l. 
They arc continuing th<'ir . previous iU\'CStigations 
of rertchrate fossil dcpo~:;its in the country pas t 
of Lake Eyre. While worl<ing in this area last 
year ~fr. Tedford disCOY<'t·ed n most iuterestin{! 
sequente of three distinc·t hol'izon::; , each of whi <'lt 
c-ontained a chara<.-tcristit ass('mhlage of ,-ertc­
hmtc fossil remains. It is t houg ht that the oldest 
horizon may pro,·e to he of mi dd le Tertiary age. 

Prof essor . tirtou a nd ~Jr. Tedford arc workiug 
in association with the South .\ust ralian )fuseum 
and will he accompa nied on their expedi t ion hy 
~lr. Paul Lawson of thnt ins tituti on. Thev pro­
pose to he in the field f or three months. · 

Sha rk Repellen ts 

~lr. ~.i . P. 'Vhit lcy, Curator of F isltc at the 
A ustrnhau "Museum. attended a Sympo ium on 
,' ha rk Repellents a t Xew Ol'ieHns la t .\ pri l, bchl 
under the auspices of the .\merican Institute of 
Biological Science . Ilp also studied spe('imcns 
of fishes in museums a nd uni,·ersities in ~iami , 
Washington , Boston, C'alifo1·nin and H awaii. 

Book Review 
A:-i I~TRODCC"flON 'fO ROC' IAL A:NTHROPOLOGY. By 
Ralph Pid<lington , Professor of Anthropology, 
.\uckland l:'ni,·ersity <'oll<'g<', U nirersity of New 
Zeala nd. Yol. II, pp. ·H 3-81:3. OliYer and Boyd, 
Bdin burg h, 1957. 

The seconcl r olume of thi s textbook of anthropo­
logy deals with som<' impor1ant themes for the 
museum a nd ne](l ~wOt·ket· in this science. The ten 
clutpters :ne heaclcd: PhH·e, work a1Hl folk; 
PPoplc a nd things ; J\IJe tltods of fi elcl wo1·k; 0tl· 
ture a nd persou ality ; ( 'ultut'<' contact (agenc 1e~ 
of cha nge, t rends of poli <· ies, the examples of 
ll ehe and ) Ialaita ) ; Stu<l.r of more complex 
~o<·icties. Appendices :111d bibliography complete 
1111' YOlunte. 

The extt·emel r wide nwge of topics i' diseuss<'d 
iu a ri gorous· lJtJt easi ly t'<.'H d Hnd .un derstood 
style, so that the work :t ~ :1 whole f.orms hoth 
:111 in t roduttion fo r i h(' ln y nt ;~ n, to soc1a l a nthro· 
pology, in whi elt t'Cs('n r<·h tltt•oug-lt out the world l.w s 
IH'I'Il pU t'SlH' U n•r .v :1r t in ·ly durin g lit e past f.ew 
dt•1·ades, a n<l a text hool< foJ' t ht• a nthropologtst. 
It c·oHbtius a ver y mwfu l ou t I in<' of the p roblems, 
aud how th<'y m~n· hp stucl iNI, arising from the 
1·out:td lJ<.'twec11 l;:ttkw:tnl ancl a•hancc•l groups 
nt' ji('Oph•. 

T n a note on museum !'>. t he author stn• ' ses the 
important par t the.Y c·a n play in promoti ng under 
standing of llOn· l;;urope:tn t·ulture ·. The two 
general method of display, comparati>e :nul 
gcogmphica l, are di~cu~scd, ancl a u.eful li!:.t i • 
g iYen of t he ex hi hit hcadi ugs, a nanged 011 t h<' 
former phln hy t lw ll ornimnn ~l useum, Lontlon, 
whi ch has specia lized in th is mt•thod of a t·rangl'­
mcn t. The prill(·i pl c i!l sta led that, to ac·h il'\'<' 
the mnxi.mum eduea ti ona l pO'<'d, SJ)(Ieimens should 
he rcga rcled as th<' h•ast important P<ll't of tht• 
display, which shot~ld l'lllphasiz<' the imparting of 
info rmation to Yi i tor:- "ith I<Jhel:-, diagram ' and 
other \'isual means. l•'or this reason 1lt<' gn•:tt 
ntluc of sd10ol scn·i<·t•s in mu:-Pums is strPsst'll. 

'l11c four main f unl'lion:-; pt•t·formed hy antht·o 
pologkal museums at'l' ~latc1l to he: ( 1) th1•y 
c·nn mak<' :1 sul)stautial <·ontrihution to tlw ini 
pro,•cment of rac·t• relations : ( :! ) they can h('(p 
Lo gi ,·e n tonc· ret<' h:H'kg t·ountl to the stu d~- of thl' 
mOl'(' ahstrad prinC'ipll's of aulh t·opology: ( :~ ) 
IIIUl'l<'lllll d isplays, and pndic·nlarly comp:11'ati,·1• 
srrit's, can tlo muc·h to ofl'sl•t th e imprrs:-~ion that 
prim it h·c peoples a l't' :-onH•how of :1 cli fl't•t·ent ot·dpr 
of humanit~· from onr'lcln·s: ( I mu t'Uills hPip 
in tlarif,•iug tht• rPlalion ... ltt>I\H•C'n tll<' difi\•t•t•nt 
anlhropologital l-tiC'll('(' :-. F.D.)frC. 
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(ANSWERS ON PAGE 354 .. ) 

---

No. I : Wipe out 
ideas of Hallow'een 
and c ircus clowns; 
this doesn't tie in 
with either. Ancient 

or modern? 

No . 4: M ade of carved wood? P laited 
fibre? Is it a fly-swat or a native 

o rn ament? 

N o. 5: I f this appeared in your laundry or / 
bathroom would you know its name? It could 
bi te you but so far as IS known you wouldn't 

die! 

No. 2: Obviously a gum lea f. but what 
are the other objects? 

( 

No. 3: This "likeness" hangs in the 
A ustralia n Museum library. The man? 

And the artist ? 


