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ow11 ,· itinit\· is 0\·en·om e 1)\· haYinu· s \\·im ­
ming- larY<H:. Th<>~<' larYae ·drift a~~l "iWitn 
ahont in the ~ea, temporarily forming part 
of the plankton. Th0 n umbers of larYae 
produc·t'd h~· th e rock bcuna(')es are astt·o­
nomic·al hnt this is offset b.'· huge losses due 
to predators and hy misadvrntures leading 
to sdtlenwnt in u nsuitable plac·es and sub­
sequent <.'x tinetion l'rom a vari et~· of c·auses 
-rhiefty unsuitable rac·tors in the mi<·ro­
<'l imat e 'of thei r environmt'nt. 

nuri11g this pc•t·iod of ft·ce-swinnning, the 
~-oung ha rnHeles eha ngr hy a series ol' 
moults from thr s im ple nauplius typ<' or 
larnl with tlu·re pairs of swimming legs 
to tlw l'~·p 1 ·is t_\·pc whirh has si.x pairs of 
legs and whic·h, in <Hldition, has developc•d 
a· prote<'tive hivalved shell and a pair of 
antrnnae c•apable of attarhing their owner 
firmlv to the substratum. After a time the 
t·ypris lan·ae at·e read.'· to settle do\nl and 
undenro l'urther mrtamorphoses "~hirh will 
alter them to thr fixed adult stage. sur­
rourl(led h.'· a hcHd prot<'ctiYe ring of shell 
c·emented fi1·mh· to the suh!-itratum. ::\l ean­
"·hi lr tides ami emTents will haYc <·mTie(l 
the ~·cmng- hanHltles some distance from 
thei r parents and the.'· settle down in a 
d iffercnt a I'Nt of the shore. 

~ [an,· othe r inte1·tidal animals use this 
indistJ;im i11atc• h 1·oadeasting method for en ­
suring the s pre<H1 of their kind and purr 
c·han<·e det<'l'll1 i nes wht'ther o1· not theit· 
yotu1g· survi n• to l'e<•olonise a suitable ~bore. 
Other dwc>llers on the roc·k.'· shores go to 
the opposite extreme from thr harnndes. 
The~· h;we I'<'W ~·oung hut allow them to 
develop inside the• ho<1~· OL' shclJ of the 
p<t1·ents until t lwy m·e read~· to set up indr­
p£-ndent <> xisten<·<'s of t lwir own . 

T he hrrrutiful dN•p I'N1 \\-~ll'atah 
.\ 1wmonr, . I clinia lni f bl'fJsrt. ( 01· ··Blood­
suc·ke r" to sma 11 f'h ild1·en ) , is adapted in 
1 his "'"·'· ctnd to r nsu r<> that its pt·ogr 11 ~· 
will find su itable roc·ks on whi<·h to settlt• 
tire ,\'Cnmg- nnrmmws d<'Y<'Iop inside the 
hod_,. tcrvity un t il the_,. m·<· pel'i'cct milli a­
tltres or fh<· IHII'(' Id , e~bout OIW -(JllHI't('l' or 
an i11 c l1 ir1 dianwf t> l'. 'l' he.'' then emE.'q.rr or 
<H<' f'on·<·d thr·ouglt thr mout-h clurirw a 
per·io(l wlwn h ig·h 1 idc <·ovrrs th(' ~-~<'l's 
wlwre the pal'<'llt is atta<·h('d. Th e young 
. ldim'o now stands <l l'h<lll t·r of ath11·hino· ,..., 

itself to ne<nhy roc·ks. The naturalist i)., 
rarely c-l hi<' t o stay on the rocky 1·eefs dur. 
in~ periods of high water to witness "the 
hi rt h" or t lwse ~·otmg anemones hut it i!-. 
possib l€' , in the brreding season , to "pop'· 
the you ll g' ("tnernones out through thP 
lllOtlths of' their parents while explorin1r 
Ht low tide, <111d thus Yerify this phen<;~ 
menon fo1· oneself. 

A J)A l''l'i\'1' 101'\H ] :-.; (hi IF.R H OCK D\\t<~ LLF.R:;, 

IJike th<' hal'mtcle the various Rpecies of 
limp<'t:-; art> ahm s1reamlined to a high de. 
g-1'0<' and a r·e thus also adapted to stand 
the shoek of' waves and currents, their 
sh·ong- t h ic·k shells protecting them allio 
l' rom both f' IH'rtl ies and desiccation. Th~ 
foot, by which th(' limpet C'lings to therock. 
is laq~·e in c·ompa rison to the size of thf' 
1·est or the hotly and one South Australian 
\rorket· found that it required a pull of 
30 lh. weight to detarh our t"ommon Cellmw 
from tlw t·ock. 

T wo hu·thC'I' exponent:-; of the .. <'ement­
ing method'· of attachment to rock al'l' 
the ( 'un.it'\'Oi an<l the colonies of Ualeola1·ia 
\\' Ol'mH. .:\I t hough differing widely in 
st ruc·tul'(', both of them use basica1h· the 
same method of protection f rom desiC'~atiOJJ 
and battering; th0 A!-icidian has a tough 
leathery out e r <·oat of tunicin and the 
( la leolcn· ia \ \'onn a r igidl.'· <'onstrncted limy 
tube. In add ition the Ualeolaria "'\\'"orm ran 
<· lost' t lw mouth of its tube by a plug-like 
OJH' J'<·ulum 1·cm inisepnt of the structure of 
t lw s<llll<' ll<Hm~ '-'e<'ll in man~· gastropod 
molluscs. 

~h1ny stl(·h gast 1·opotl snaiJs with oper· 
c·ula may IH~ sern on roc-kY shor('s. for in· 
stci!H't' t lw 1'\ll·h<l ll Shells: Cart-rnt Shell. 
~luii H' IT\' Shells and the manY kinds oi 
JWI'i\\'inl~l<'s. l•'rom tlwir ap]wa{·ance it ran 
ht• "PPI'N·iatt•(l at once that the mollus<·s 
l'rom t lw lower le,·<'ls of the rocks art' bettt'r 
<tdaptNI to withstand the hashing of WilYl'~ 
for· t ht',\' ha"<' to put np wj th 'the roul[h 
ti'<'HI mr nt l'o1· a l'ar 'l ong-e1· prriod than thosl' 
from h igiH•1· l l'\'('ls. Somr. like tlw Cart-rut 
:-ihc•ll ( J)i('(f fhm's orhito ) and 'I'nrhan Shell 
( NiH<IIa l or<tlla/a ) , ha\'e shells ~treng-lh· 
t'nt>tl hy IH•H \',\' <'O I' I'll g Ht ions wh11r the S<lllll' 

purJH>S<' is st•n·t•d in tlw ~ I ullwny Shell 
( .l/l)ntfa nwr!Jinallw ) ll\· n st>l'i<':-: of hlt'~t· 
knobh.'· s t l'lldllt'<'s . · 
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l\l nssels are on e of the few t~'(Ws or hi­
Ya lYe moll uses which haw adapted them­
s<'lYes to life on th<' 1·ocks. Tlwy do this 
part]~· by an~·horing themselvei'\ h:r means 
of a series of strong tln·each.; ca.lled the 
hrssus. and part]~- by haYing a shape well 
adapted to cleaYing and diw·rting the s(>a 
water that flov,~s over them . Eve11 so, lllliS­

sels (•an only tlonrisl1 in comparatiq~•Jy shel-
tered places on the oc·ean coast. · 

Prohahl~· the m ost numerous hiYalve on 
the rock· is one that is rare]~- sceu, Lasrrea 
rnutralis. for this tiny , split-pea siz<>d mol­
lusc has adapted itself to life on the waYe­
heaten shore h:'· hiding l't·o tn hNl v~· 
surf in an~- aYailahh~ nook or nanny. 
Thw-; it is i'ouncl in the spa<'es between 
<l aleolaria tubes; bet\n•en the Cnnje\·oi; 
amongst the bys:-;al threads of mussels ot· 
imprisoned in amongst the holHls and hold­
fasts of tlw short, c·t·unch)· weeclmats of 
conllline a lg·ae on the outer edges ol' ror k 
platforms. 

Th ese weedmats an· also adapted l'or life 
ou the exposed roast. 'l'he short cor alline 
forms just mentioned are strengthened to 
resist battel'ing h~· deposits o[ lime in t lwi1· 
tissue:-,, whil e man.v of the larg<.' green and 
lm)\rn seaweeds adopt th e m ethod of pas­
siYe resistanc·e. Seem·rJ,,· fastened to the 
ro(·ks by thei1· hoJdfasts, the tough but f"lex­
ihl<' stalks and f1·onds bow hefm·r the on­
slaught of the sea:-;. l '('(·OYering- unharmed 
when the w<wes havr \\'aslwd O\'e r <1nd 
through th em . 

AoAPTA'J' J O:"~ 1~ S J\:"D Dwr<:LLEH~. 

Ttu·ning no\\' to the inhabitants ol' the 
sand. the ha hit of digging-in is found to 
lH• the mo:-;t uotable adaptation rom mon 
to thrir behaviour. The strong wed:.;r­
shaped sheJI of the pipi is thr hrst pos:-;ihl<> 
one l'ot· be ing drawn through the re:-;istant 
sand h)' the w01·king of the largr <HHl effi­
cient muscular foot. This is r r Oeded in 
the s peed with which pi pis <·<Ill LlJH' IHI 
thems~lves and di!->appea l' into the sand i r 
are1dt>ntally exposed in t lw wash of a waV<'. 
An eYen faster cHgger tha 11 th r ])ipi iH tlw 
(liant B eac·h \Vorm ( OmtJJitis trres ) , whi<"h 
(•a l l burrow 1hr-ongh tlw sand f<lstel' th<lll 
most peopJc ca11 dig with a spad e, ns he:1 it 
g<tthcn' t·s know to their sorrow. l t is ablt> 
10 <lig SO f l:tst h~· I'NISOll of its spe<"iaJI,\' 

Shell Adaptations jn Gastropod Snails (shells approxi­
mately half natural s12e) .-From the bottom: Large 
T urban Shell-a thick heavy shell ; note the thickness 
of the complex operculum plugging the opening. Three 
Cart- rut Shell'S, carnivores from low tide level- very 
rugged shells. C roup of Striped Periwinkles. thick 
shell to withstand baltering. Mulberry Shells (enlarge­
ment left) traverse wide areas in search of prey-a 
strong shell. _Blue Periwinkles (en l ar~.ement right) -

smooth, than shelled, least haltered by waves. 



c.H.1aptN1 digging fc('t. Throughout its 11'e­
mendonioi length (H p to H l't.) tllr worm is 
mot·e or less the sallH' widtl1 f'Xc>t'pt fot· tlw 
head end " ·hich is slight!_,. ln·omh·t·, tit ns 
enabling thr hiia1<:'r· end to ~lip along rasily. 
'rlw head hear!; horn Four· to six pa it·s or 
speeialized larg·er parapodia adaptc(1 rot· 
digging. ( 8et> illustration , p;:rg€' 49. ) _.~-\s 
ma~· he seen, tlwse Hl'e stonte1· thnn tiH• 
othel' p;napodi<l and beat· sm11ll. <lcnk­
(·olom·pd platrs wh ieh sh ir ld the softer jHHts 

whilE> dig-ging- i~ in p1·og-ress. 

'l'he H l'cll't L"t·(·hin (Echinocardium ) is 
another aceompli~-;hcd tligg-er. Some of the 
spines of t he lowel' sm·faer ht1\'0 ft1-lt1rned 
tip· like small spatulas ot· ocu·~-; and arf' 
used to · · row·· the nrehin into th e :-;and. 
IIe1·c it excavates <-1 small rha mher. just a 
1 itt le la 1-g-er t h<.lll j tse If, and keeps t 1t c· -;an <.1 
QT<:Iills Of' thP walJs ill phH'e h~· SN'l'et ing a 
mnc:us-like cement. As alread_,. explain ed. 
<·ontact \rjth the ontside world j:-; mHill­
tainecl hy speciall)· adapted, long tube feet 
whic·h can he r etraC'ted wlwn clang-el' 
tln·eatens l Fj~.r. 1) . 

Like most saml t rabs thr Joeal spe<-ies 
( .11 otu,t([ luwtris ). dig-s it~wlf in hc.wkwa1·ds. 
Its walking· legs are spe('htlly \rel I e:Elaptetl 
fm· this pnrpo:-;e h~- heing: flctttened and 
h;wing· gr<·at ly enl;ng-ed blade:-; at their t ips 
for sho,·elling- the sa ud. .1./ ((f uto should 
llot h0 eonfusecl ,,·ith th0 sma 11 h0rmit c·rahs 
t Dioge?tes cltslos ) wltich are frequent]~· 
set' n in summel'ti me being howl ed a hou1 on 
the edgC' of the snrJ'. rrlw lattr r an' nwre]_,. 

S~HHOlhtl visi tOI'S, (• () Jllill~o?.' lip inlo th <• inteJ•. 

t rda l :r.on<' to hr<•cd. 'Phe pl·t•senc·e of .1/ufulrr 
is g·r twre~lly d<•tN·t Nl '>v1wn it ('n1Ngcs from 
1 ht> s;;md to g-rm;p 1hc> bait of thE> llll\\'at·y 
fish r t·mcm. · 

4\:\' t ~.:--:t•::"J>l :\'(i T X''I' IO{ I•:~'I' . 

l•'t·onl this shol't <H'<'Ollnt it \\'ill l'<•adih· 
h{' appl'l'C'iatPd how liWr·"·ell ously thr <mi . 
mnls- wl1cthrr from tlw san<l~- beadH•: 01. 
l't·om thl' t·orks- Ht'<' cHiap1(>d to f·ope with 
tiH.•it· en,·ironnwnt. The snm e diffir·ult 
l i ,·ing- co1H1itions m a_,- he met and oreJ'(•ome 
·in m<-m~· diffe t·ent wa~·s, all appat·entlr 
!'fft'('1i\'('. reh e problem of' ht·eaking sm·i·. 
I' or insta tH·E', may he on•n·onw by adopting­
methods J·cmi n1!-;<·Pn t ol' Stonewall .Jac·kson 
( Ctwj r \'oi , hal·n;wles. limpets anr11he lik<' ) : 
or h~- seem illg to g-i w wa~· <.;ompletely to 
t iH' fot ·c·r of 1he wan's (seaweeds like the 
kelp Ec/,·lo?lio ) : or by li,·ing· in position. 
shelterf\<1 from th e hrt>e~kers (the tinY hi­
Yet i ve IAtsrrc:t and all 1 hl' digging· spcei.E's of 
t lt f' sc-lJHl.'· ~-;u d' hec-~ elt ) . 

J i~quc-~1 1 ~· in g-enious methods hart' hP<'ll 
estahli:-;hec1 In~ the shon' animals to rount er­
c-1Ct other difflrulhes t hat <:ll'e mt•t \\'ith in 
the intPrtidal e11\'ironment. Eal'h ,·isit 1o 
1 he shore l'C'H'als more and mot·e of the:o;e 
,,.o11dt>rfnl adaptations. The more one 
lt•;-u·ns. the more o1w sees. Thet'<' is no end 
t o th e fasr in a t ion of exploring- h !'t\\' l'<'ll 

tidemarks. 

S f.tf issue : Shot·e Anilllals and Tlwir 
1•\•r(l j ng-. 

A ''Barking'' Crayfish 
By FRANK McNE ILL 

I 
'I' was ll <Lt·d 1 o bel it'\'E' i lmt <1 (·t·n.dl:-;h 
could lmrk. 11 O\\'ever, .\ thol D 'Om­
h r a in ':-; v o i (' <' w <t :--; (' 111 ph a I i <- o 11 1 h is 1) o i n I . 

li e had telephoned tl1 e ~ I usP unt la1 (' OtH' 

Hl'1<•t•ttoon 11<'<-11' t ll (' t>lld of .Jfltlltary. " It '~ 
rtn unus ttal kind., , lt c said. '' <tnd a si l'<-tl1g'('l' 
to the fi~h ermen hen' in ~ <'\\'tc-ts1 1 (' . '1' 11<'.'. \·<· 
11<'\' l' l' srrn c1 Jl,\·thi11g· like it ctllcl at·r anxio11s 
to ltcwr ~· on t· opi 11 ion. " Tlwn l'ollo\\' t> <l : t 

l'('t' it a l or lh(' lo(·<lli t .\'- 1() to, , mile~ ('11'· · 

ol' ~<'\\'ntsile; seine n elt<•d in .)0 bt1hom· 
of Wi-lU' r. 'Ph esc' \\'t'n· intriguing dl'lct il .., 
1ltoug h t IH'.' ' (I id not q n<'ll tlw douhl about 
1-111• ··barking'' vlaim, Hit asst•ttion \\'hirll 
<•ot tld not h<-' ig·norcd. ,\ 1ltol D'Otnhntill 
knows IIH• <·Olll l1l <'l'l'ial (ishino· l'nt(t' l'll it.1 

\ ' <' 1',\' W<'l l. -I n 1 ht• ~('\\·vnsll<:-- d is! rid h(' 
lrcl 'i quite• H l'('j>\IIH1 ion Cl~ Cl 'i JI OI'Islllilll tllld 
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]) j g' g'<lllH' fishC'l'llUl11. J\S a k ~('ll 1 l <IIUI'(tl i !"t 
IH' hHs ga iltcr<'tl lllll (' ]J da1H on l o<·c-tl g;amr 
fish and lws d irrd<'d a number ol' spC' t·itn ens 
Ol' (IJC'S(' Cltl<l Ot iH'J' ('X<llltplc'S Of tlllllSlHIJ 

lll<ll'lll<' lil'c' to 1iH' i\ns1Ta1ian ::.\lusrum. 

Tltr c·rc1.\·. it \\'H ~ lt' <lL"TI Pd. wm; st ill 
e1lin' and <:llTcnlg·c·nwnts wen' mad :' for it 
to lw brought to Nyclnl'." JH'Xt mor11ing, <' l t ­

c·l osrd in s]w<·ia ll,,- d;.nnpetH'd \\Ti"lppin ~:r . 
En'n1ua ll.\· the st ill li,·1ng- spec· inwn \\'c-ts 
<'X<tmined at liH' J.fn:-;eum Hncl it did ])]'OYe 
to lw the nll·it.'· <: laimed. On I.' · OtiC' ot hr r 
<'XHmple of its spcci<':-; ( Liii 11J)(11'11s tl·i­
ffOIIIIS ) *:' had P \' C' r lwPn rr<·ogn isrd from an_\'­
\\'hen• a round the ~\nstra l ian <..:oast l i1w and 
that spec·inH:'l1 was ;-tl:.;o tollcdecl .i11 sPH!" 

adjoining the temJH:' ra1<' eastern q nar1 c' r of 
the <:ont in r nt and as J'N~cntl .' · <1s 10-±9. Hot h 
<>C('lll'l'L'lH:N; a r e sn rpri s~' distributions of a 
tl'<l~- " ·hith st ridl y belong~ to the .Jclpan t>se 
:-,('(ls. fnnu " ·henc·e i t \\'<cls or io·inalh· 

r ' 
<k:eribecl in seientifi c literatUJ'<'. 'l"' lw onlY 
othe1· 1·econl f rom ~o fal' Aung a ~pot eOJi­
ccrns a single speeim en tn1\rktl off P ortn­
g·up~·c East ~\frica . in ] HO fc-~tboms of \rater. 

The cn1yfish was stil l Yery nme h nlin' . 
.... \ shwtliug re1ni1Hler of this CclllH' " ·i.th H 

sudden hoclv c:ont ortion as thf• era ,, {-!exPel 
its tail and t lu·ew it ::; pair of !wavy a'lltPnmle 
bac·lnnn<ls or c r its lwacl. 'rhe movement 
\\'Cl!:) att0111 JHW ied by quite a loud ha rsh 
grating sonncl-tlw "hark " dain1ed b,v 
.L\ thol D'Omb1·ain. 'J'he c:;rayfish 1'eproclncN1 
this not e again and ag-ai11 \\'hil e it snr\'ivcd. 
Thr stnmgc no i s~ lllade by l'<' prt-sentativ<'·' 
of th is spc•c· ies lw s JH'Oba l>l_v pas::;ed 11ll­

lluti<.:ctl unt il now. CPrtainl." no rclrlt rcl 
<: re~~·fish. inc:Jmling- on r lota l marit1r eom ­
meJ·cial kincls, <-an pt·odn<:<' sow1d of any 
kind. Ce1·tai11 s<-wd cr·ahs ( Ocypode ) m akP 
fHint l'Hsping: son ncls by J•ubhing one row 
ol' headed tubrn· I<'S <-tt'l'nss another. The 
lllh<' l'<·l c•s £11'1:' on thr i1mrt· surfc-l('(' of tlw 
laqr<•J' of 11H' 1\\"0 Jlip]H' I' limbs and HI''' 

ln·ougl11 1og-rt he r wh011 the hand of ilk 
11ipper is fo lded in ag·a inst tll P rc>st of tlw 
l im b: they e:IJ·e <·a ll <•d stridnlat ing organs 
;-11Jcl a I' <' 1 houg-ht to hr warning- OJ' JIHI t i ng 
aids. 

"" ~ut• this j\ l :t~al\iaH' ix ( 10 ) , p. ;~ :r1, wll l ' T'l' :1 
s p N· itllt' n ix rC'C·ord t>d front();) fms . on· Hot:Til\' H:tv. 
S.f-i .\V .. fakl' tl IJy :1 s t c•:1u r fi s llino tt·awll•t• i.Jn ro'r· 
tunat C' I_r th P it rc·ill·n·c·t 11:11ltl' Qr Pltf' l'llfll.~ ;·arinalns 
1\'<~ s ww d jn t hat ins tauc·c . 

->3 

A "Barki ng" Crayfish (Linuparus lrigonus). measuring 
16 inche~ overal l. Arrow indicates the site of one of 
the two polished bosses which help to produce the 
s i range "barking" sound. Specimen from off Botany 
B ay , N.S.W.; trawled in 65 fathoms of water. 

T ht> purpose of the lond ha1·sh note from 
th t> dN'p wate1· era~· l'enw ins a m _,·st er_, .. 
EYrn its sour<·{' was not lotaied for some.• 
tiuw aftt>r t he :;\!c,,· c:;-~s ll e sJH'cimen dic·d. 
J~' inc-lll ,\- it was t rat<.'ll to tlt (' illlJ(:'l' c-lllg' l:?" or 
1 he heel\',\' basc-11 joi 11 Is of tlw stttbb~· 
c-1 11 tcnncw, just i 11 l'ront or 111(' (' \ '(;'!';. lien' 
111C'n' a rC' t\\'0 smoolll-lint~<l c·c-1\·it ies \\'hie11 
<'ll<• los(:' illlcl b< .... <ll' ll j)Oll a pc-1 ir 01' highlY 
polishPd boss<':-> \\'IH'n tlw a11l ennae assPm ­
I>IHg(' is t h 1'0\\' tl be~t•I\\\' H J'ds 0\' C' I' the h<.'Hcl . 
BJY('Jl Hft('l ' d<'at iJ H sembiHJH'e 01' this ft·ic-
1 ion-prodnN•d sound eoul<.l J'C'Hdily be 
HthiP\'('{1 by he~1Hl 111Hllipula1ion. 
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I :\ lndone:-.ia thr :\ fongoloi<l r<-l t<' h H:-; 
bt•eomr tlomi11 anl. n l t.houg h ph,n ;i ('all.'· 
I ll r peopl e n :n·y c·onsJdel'nhly, a \ 'ill' i<l -

1 ion l1<• ig:htened to 1 ht> c·e~ s tw l obs<.'n ·e t· h,· 
1hr Cllll<!Zl ll g' alT H_\" 0 1' ('O]ou r l'ul dr·ess to );p 
sePrl in this region . 

'f' }tp .Jl enint-!'k<th£\11. .\ t·h itH'sC' <llld Hclt<lk 
ol' ~lllltct{nt. 1lH· D,\'<l k r111d K lrr m anhl ll!-i or 
Bot' llt'O. HHg-im•:.;(• an d ' l 'o t·e~dja or ( 'r l<• ht•s. 
Sllndc-tri<'S<' . .J anUll'S<' m1 d .JJ adnrese oi 
.Jc-t\' <1. a nd the lta lin<'SP <t n' clltt ong t iH' \\'<' 11 -
k 11 () \\' 11 (' t h Jl i (: g 1'0 ll ps () r I J }( I() ll PS i a. ( ) 11 t lt (' 
\\' lw l<·. 1hr Indon« ''il<l l ls r~rl' e~ sulCI II hul 
gr;.H·PI'ul IH'opl<•. 'l' \\'o i 111 por t an t p h,\ sicn l 
typ<'' <1111011 ,!! I IH'Ill a 1'1' I h(• :\ t•s iot ( or p1·ot n­
.\ lctiH.\' l and tiH' .\ l;.tlil .' '· T IH· l'o t' IIIP I' ltrts n 
lll<'diulll to long h<'<HI. \\ :t\·., · hair . and :1 
s(otltPr st;.l1un•, :-.f I'<Jig lll<• r <'.' 'PS, lo llg't• r· Hll<l 
11<11'1'0\\' ('J' II()S(' !hall tl Jt• .\ l c-11<1 ,\ ' lypc \\' lli<·h 
i'i l ightly h11i lt, hl'OHd - IH•n d r d w it l1 

jl l'O IIIi ll (' IJI <·II C><•k )JO IH'H, wid<• ll OSI', ('OH I'SI' 

st r·ai:.d1t i> l<wk hct ir. CJII d lll tlhous ;\ long-o loi d 
<',\' 1':--. Tl11• ,.\ laiH.\' lypt• llilS :-. pt '<'iHl t hmttgll 

l h<' :tt·c·llipl'lflgo l'ro111 Su lll<Jtnt sin<·<' t iJ,• 
I ~~ h ('!'111111",\' .\. l> .. illld i-.. ro u nd H long t hc• 

A Scrna ng pygm y of Pcra k, northern Malay p. · 
I · bl r) · d '"'"· su a, ustng a owpiJW. otsone dar ts are bl 

through the lon g bamboo tubes to kill btrds and mam~
1

''t 
in the dense j ung le whe re spear and arrow would 6: 

d tffitu lt to use. 

The Races of Man 
in Oceania 

( Confi1111ul /l'fJm J)((!J l ~0. ) 

By FREDERICK D. McCARTHY 

(•Oelsh of lll<lll,\' or t hl' i:-.lmHls. Tlw .\Jala\ 
pr n insn la and an·hip<'l<tg-o fornwd a l'Ol'l';· 

d o r ol' migT<l t ion l'or thr earlier Ckt•anit· 

IH'O pi <'S. r e mtli-11\ {s or \rhom ~urrin• in a 

l't·\\· pla n's <II HI IIH'it· st t·ains are pre:--<'111 in 
SO il \(> or 11W J ndO IH'SiH II g'l'Otlj)S. 

( 'u lturally. thP l ndoll l'Si<ms an• till' mo-. 
e~ dn1 1H·NI ol' thl' Ot·<'<lllit· proplt•:o-. Tlwir Jir,• 
i~ t'<' ll l red on t IH• !!l'owin!.! of ri t·l'. rht> kt'Y 
<'1<'111<'111 in a t' OIIIplt•:>. ol' whieh t hl' \\;llt' l'· 

bufl'<llo. lt' l' nH·<' c·ttll in1tion. lH' l'llHlllt'lll 

\' i IJrr gt•s . i:ll l<l H l't•ttdr~J " ' ' :--t t•m ol' orn·mlisil· ' ,... 

ti o 11 <11'<' o1 1H'I ' f l'<lits. l t is tltr o1tlr llHHh• 
o l' I i I' <' wh i<·h <·ott Id sttp]><>J't sneh a \'·a-.t and 
dl'mw pnpulct t ion i 11 t IH"-..<' i-.land -... .\I an,,· 
t·rop:-. ot hP I' 1 ha 11 l'it· t' <li'P !.!TO\\ n. t rnpi,··tl 
l'ruih arP ahtt1Hi<lll1. pt!.!"'- and otlwr an: 
l llitl:-. ell"(' k<• pl. 'I' ll<· ('0<1'-lill ('(lllllllllllilll'' 
11 !-(' il \\ idt• \ ill'it•l,\' ol' !'illl<H'S ;tlld ho;tl-.. fpl' 

fi sh ing- nnd I t';HI i 11 g·. 'I'll <• l ndoiH':...iall'- 111'1' 

ski ! l'u l {'1'1-1 rtslll<'lt r111d artist:-.. pl·ndtwin!l' 
IH'il tt I i r111 wo1·k i 11 si h t'l', g·old. and otiH't' 

ll telals. ol'lt•u lll'll<tlll\'llil'd '' ilh pl'l'l'lllll' 
-..t O IH's . Thl•i ,. lltllsit· il nd d<lltt•t'" ill'<' hi!..drl.' 
dt'\ t>IOJH'tl. IJ Olhl''· or c•othid,•rahlt• an·lti 
kt·ltlntl itllt•n •-..f. ;tn• in -..on lt' an•;t -. l;l\ t' h ~ 



dreorM<•d with plast it· nnd <·<> Ill plex 
d<•<·oratin• <11' 1. H indu prirsts cste~hl i shrcl 
th<• BnlhllHIIl reli?:ion ns the domi­
mwt OIH' in Sumatn1 <liHl -lan1 hetwt-t'n 
fhr -~fh 1-1 11d l(ith eentnl'ic•s ,\. D., and it s tll' ­

,·in•s in lhtli to-da,,·. Ninte lh r n ~lolutmnw ­

danism. introdut-t•d by Indian and Anthi a11 
IJ'<ld<'l's. has lwen adopt rd i 11 most or t lw 
lndoHcsian i:·dands. ln soc·ic-11 lif<', l'elig ion, 
a n·h itcttn t'l'. a~ri<'ultut'(', household and 
f<wlory tntl'ts, 111<' pl'itn iti\' r and modc• t·n 
<'xist sidt> hy sidr ill th is land of tontntst 
het "·een tlw old and the IH'\\' . 

( 
1 l ' LT1'RE YAIH .\ 'I' IOX . 

'l'he p eoph•s of Ocea nie1 :-;pc·nt·r th eir \i,·­
ing: in ma ny \\'H)'S, wh i<· h inducle 1 he 
nomadi<' and se mi-ll011HHli t: habits of tlw 
pygmy Xeg-rito:-;, 'l'aslllanians and _\us-
1 raJ ian .. \ horig-i nes. the shift i np: cnlt iYa I ion 
of t he ::\1 ela ncs ic:w :;; and some Inclonr:-;ian 
g-l'oups, t iH' ;utifi('ial pit g-ardens ol' the 
alolls of ::\I i<·J·onesia and Polynesia , and 
tht• terrart•d cultiYation of tlw I ndonesian" 
and some of t ht• ::\Ir1ane:-;ians. The symme­
triral fiPlds of raised ntH1 rounded ot· 
sq mned pI ots of sweet pot at O<'S Rep a t·a t<'d 
h~· drainagt• ditches ( a meth od of cultiva-
1 ion 'rhi(·h support: a com paratiYely 1at·p;t' 
popn1ation ) HI'(? <l f eatu l'C or tlw Lands<·ape 
in the ~rc•at ntl]pys of thr mon1ttain ranu<'S 
in <·entt·al ~(·w ( i ni nea. 1\ long t lw eoHsts, 
lakes and st rrtt ms, commtmiti cs llHl~' adopt 
a pnre fishi ng P<·onolll ,\' (obtn ining plt~tt t 
foods hy bartpr ) . a mix<•d hunting-fislting 
ot· g-anlelling-fishing- nt<><l<' ol' li !'e. 'l'hus in 
1 ht> sear<·h for food and t><·O ttont i<· stab i I it\' 
thP JlOlll<Hli<' IH'O pl <•s arc st ill at thf' nH't'<·.v 
Of f hei1· (' Jt \' ii'Oit lll (:' ltl . <1 siH J.t'<' of <·u]t Ill'(' 
;tlwndo11ed h.'· man in tiH• ;\I id diP l~ns1 some 
7.000 to '.000 .'·rat·s ago. I t is on]_,. anto ttg 
tiH• g-anlc•ning and r it<'-:,!'l'o\\·ing- ]H'oplt>s 
itt OrNtnifl that thr s<•ttll'cl <·ontmnnilit>s 
hrt\'(' a <'011(1'01 of thc it· (' 11 \' il'on lllCnt t hat 
is f.! lll'fi<·i C'nl to <'li S t tiT f!Jpj r l'ood supply. 

A Polynes1a n of Hawati about to throw his caslln~ 
net mto the water. This sea -lov1ng people depended 

largely upo n fi sh for their food . 
" \1 1.\ l'.u i fw \l ; l ~il;\l l lt','' ,\\:>.iii ( I ), I' · ·,.., 

.).) 

Tlw al't ol' 11w Pm·ifi <· pcopl<-'s ex lH'rssrs 
CJ Yfll'i(•1.'' ol' t·cligious beliefs, magic·al pt'Clf'­
ti<·es. soc ial inst itul ions and at>sthet i<· frrl­
ings. 'l' lw Anslralian .. \ horigincs and t hP 
l\Ielanesia11:-; use yc•llow, red, whitr a tHl 
blac·k in s1rikiug combinations of line rtntl 
mass to highlight t hr high and low reliefs 
of their d<•('o rated su rfaces anc1 to em­
phasi;.w tiH• sculptn ra l qualities of' thPit· 
plastic· a 1·t. Jn P olynesia and :\lic·rotwsia 
pl ain pol ished snrfat·<•s add a craftslltan ' ..; 
f ouc·h 1 o lwa ut if1 d ly fashiotJNI "·ooden ob­
jects ( bow]s, clubs Clll<l S<·U]ptlll'<'S oJ' 



Abor igi nal hunters in the O enpelli d istric t of weste rn A rnh em l and returning to 
camp wi th a ka ngaroo. Their bodies a re smeared wi th clay as a d isguise and to 

suppress the sme ll of perspiration. 

hnman and ot lw t· fip:ll l'<'s ) , and t he 1\Iaor ! 
hcts de\'<' lopc•d H hold ancl massi,·e dceora­
tivP ctrt bmwd c·hi c• fl.'· on the hnman figun'. 
ln lnd01ws ie~ ari fl o1trishes in many form s 
an d 1c<.:hniqtH's, p;ntic·lll;-n·ly on donwst ie 
adi<·l es and houst•s, and <:ntftstllcll1ship rtl· 
i t. · best i!'i s<'<.' ll in tiH• working of lll etals 
and in t iH' LIS(' or g'<" lll S (Oll ('S. rplH' ;;l)"t o r 

<h·<>Hnia in g etH' ral is ori g inal a11d stimnl at .. 
i n g in eotH·r ption: it of1'<• rs Hll ahsorbin~ 
fic>ld of si 11dy to t i lt> a n th t·opologis t and 
a profitahl <• so ut·c·<' of a pplit:alion t o 1 h<' 
d es if!' tH' l'. 

( 'ultut·t• in Oc·<'Hlli<l isH dynamit proc·ess. 
<'Y<'l'-<'X J>Hnclin g-. hu t p rog t·c•si-i ing: llHlc h mm·r 
slcnd.' · 1 han in .\ s i.t. its primar)· sow·<·<' . 
T n t lw c·ustoms a 11 d {Pc·hnologica l kno\\·­
lc>dge ht·o ugit t h." t lJ<• H nc·cst o r s o f 1 he 
Ocra nic· people•:-; to thr it· pt·rsPn t habitats, 
and d m·i ng 1 ll<• \\'h ole• pc• ri od o f 1 hr ir 
{)('('l l pat ion o r I h t'S(1 isl e:llld!-., hH\'L' ht' t' ll 
addc•d lltllll <'l 'O il s 11 (' \\' id<'rt s Hlld s kill s in 
l ll(lll ,\' <IS !)(' (' IS o r I II Pi I' t lllliii'C'S. 'Ph(:'S(' addi-
1 ion~ have cl itr-mwd from i\ ;-; ia 1 h romrh 
l ndon cs iH , <Ill cl ;.dso :\I i t I'OIH's ia t o <-1 1 <'!-i~<' l' 
<•xtc·nt. sOill<' spt·<·ading int o A11s tralia hu t 
fc•w JH'IH'1t·at i ng- a~o; I'H r <t s Ill<' l'<' lll Olt' island!-. 
ot t>as fet·n J>o l nH•si<J. 'l'l11ts the la t est 
( h·<'ct ll i<· JH'o pl <·s·, t ltt• l ndon<'s icll lS, not onl .\· 

l'ltotn. _\ 111 hor. 

brough t \\'ith t hc' lll H higlwr c·u ltn r t> hut, 
hc>ta lls<' o l' t heit· g eognlphic;al situation, 
1 lt (',\' l't'<'<' i ,.<' t lw lll or t> ad ,·a need iclea:-- from 
• \ si e1 he ro l' t' I h <' <'ctrl i t' I' peopl es. Th<:> nu iNl 
c·ulturt•s o l' ~ I C' IHI H'si a, 1 he ncitrhhom·im!.' c·nl­
t 11 ntl l'<'f!· i o tl t o I IHI Oill's ia, h;w<' been <·on­
s idc•t·<Jhl.v <'nri t·h <'d in th is wa,·. The liS<' 

of (OJHlt·<·O. for t'XH lllJ>ll' , i ntr.otlm.:ecl in to 
Amhoynd, in lh(• J>hil ippi tH's. h.'' tlw P01·ln· 
g tt<'S<' or Sp<mish Hl ti1 e Pnd of tlw l oth 
<·r n t 1 tt·y . :-. p l ' t'<l d through out lndone-.iH and 
.\ 1\•la n l'sia , a nd in to twr lhr rn ~\ lli->1 ra l i a . in 
l t> :-.s t ha n l'ou r hundrl'd yt•at·~. and the sanw 
prm·t•s-.; lnts h t•t•n fHkill !.!' plat·r with Hr t 
111 01 i n·:-., I'<' I ig·i o1 1s ht• l id:-.. manual l<.'thni­
q t H'S. <Jlld olh :•t• 1t•<Jib. 

'I'l l 1-: .\f l < i iL\ '1' 1 0~ :-; 0 1' ( h 1: \.~It ' J>EOf'L E:-;. 

11 is :.n•m•t·<ll l) lwlit'\' t•d tlw t n :-hort 
:\( t• IU IH'S i <l l l ( ll ('gT oi tl 01' IH' !!I'i t o ) t~· J H'. Ol' 
tll <' '"\u st t ·e~li ;t n .\ ltorig int'l".. w~·n· t hl• first 
JH'opl (• to 111ig r n: <• into Ot·<'illl iil . h ttl th<' 
!=;O il1lt\\' ; tl '< l lll O \ ' <' Il Jt' llt ol' hotlt lht'S<' pt>o pks 
clill'<'n•d littl t> i11 ti nH' <tnd <·oul d \n·lt haw 
h c'<' lt nt ad" d 11ring· I hi' sHIIH' JH' riod. '!' Ill'"'' 
JH'opl t' <·H IIH' d 11 r i Il l.!.' t hi' l al'\ t l..!.'lat: i al pha~t' 
ol' t 11 <' P l t•isto(·<' IH' IH' r iod , wht•n migrat ion 
" "" ll lll<'h v ;ts i t• r l ll'l'.tlh t' of thl• l'X i:-l t'lH'I.! 
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A race fi e ld 10 Bali, a lmost ready to harvest. 

of Bilncla !;and ("wllic·h joinrd Asia to the 
nor·tiH'J'Il and \\'tJ:-' I<' I'Il is l;luds of fn<lonpsia ) . 
aml , 'a lml L<md I \\'hic·h c·onlweted .\ ns­
tralia <lnd S ew <:u inrn with the sou1hcrn 
islands oJ Indonesia ) . A t•omplr i<' land 
hl'idg-t• did not exist het\\·een .. \ s ia aJI( I .. \ ns­
tralia to assist man's JWll <'tration of 
0<'<'<11lii1, and the t>l"tl'ly migT<tn ts had to 
c· r oss sC'a ('hnnncls up to th irt_,. mill•s wit1c 
to pas" thl·ottg·h lndonPsia. 'l,he en>lution 
of tiH· ~\ nstnllian .. \ h01·ig-itws Hncl thr r<n·l .'· 
lH'gToi<ls rl'Om extill<'t typ<•s of mHn like 
P?'!hrf·tulf/u·oJJ!ls ( rt•('/ji:-; and othr1·s in 
sontll-l·ast .. h.ia nnd l ndon<'siH would g- i\'(' 
tlwm a hig-h ;111tiquit~· physic·all_,-, hut 1hr_,­
<.:ould not hn\'C' mig·l'n!c'd 11n l il tlw_,, ;H·qu il'rd 
rart s o1· ha 1·k <·a nor-. no long't'l' 1 han ~0.000 
y<·ar·..., ag-o, ctlth ou•!·lt c•stinwtrs l'o1· t he 
nn1iqlllt~· or th e .\ ho l·ig inrs I'Clll g'<' from 
(),()()() 10 i!'>() ,()()(} )'('i-ll'S ago.'':' 

.\ -; thr s11ow" nwltt•d al'ter tiH· lasl ula<·ial 
ph as(• or the P lc· i~tCH'('II(' pr riod. the. w<ltel· 
thus l'elrm-wd c·culs<•<l n t·isr in S<'n-lc>vt•l 
\\'hi c·IJ c·on• f'rd the low pal'ls ol' Ba11dct nnd 
S<dntl Lands, lc.•a,·ing tlw hig-h ar·rt~s <~nd 
mountain r·ang'<'!'i as isla11ds. ' l' hus the litter 
1\ kl a 11e:-; ia m; ( ot· A 1 1st I'Onrsi ;Ills ), t lw Poly­
JwsiH IIS and lt~donrs iflns. hnd to ti'CIV<.'I b.\~ 
sea-goi11g \\'Ht er·c:Ta ft l'l'otn is i<IIHI to ishnHl 

• Se•<• :trfi<·lt• 011 " 'J'I w ,\ut iquit y ol' i\ l :tu i 11 ,\us· 
tr:tl i:t'', this i\ l :lg:tziut>, \OI. I X ( li ) , l!ll i, pp. 
J k<l H!J. :tlld ( 7 ) I 1 94~ . (ljl. ~~0- :! <i. 

l'lwto. \ ut hnr. 

in t !wit· mi g-1·at ioni-\ from 1\ sia. 'rh c main 
routes W<'I'C dow11 ( 1) t h<' w e tern islamls 
1'1·om tlw .\la1ny P<.• nimmla thl'On~h Suma­
tl·a , .J <-t\' H, tl1e 1'imor <'hain, Xew ( :uinea 
and the l\ \ ('lall t:>si<tlls groups; (2 ) tln·ough 
l~'o 1·mosa to 1 he Phil ippi1ws aml thenc-e 
t ln·ong-h ( a ) the J l ic·ronesian islands m· 
(b ) thi'Ottg h BornC'o. Crlehes. l\ lolneeas. 
.\r,,· <htiiH'H and the .\l cl<mesian i. lrnH.ls, 
and ( c ) through thr ~l olntras to ::\ew 
Uui11ea and tlw Pat·ifit islcmds. \\' aw"' of 
~ l <·lrnJPsiHns m ignll<•<l in to this region <ln r­
i 11 g th <' p<ts1 ten o1· fifteen I honsand years 
<ts the sp i'<'<Hl of the Jl ongoloids ( \rit h tlwir· 
l'i <·<• t·u l111l'P l't·onl , \ sicl ) into tht' l nclonrsinn 
H f'<·h ipc l <~g·o fo I'<.:Pd 1 hent l'tll·th<'l' rastw<u·d. 

1l' lw prilt<·ipal migrations or the Pol.nwsiclllS 
t ook p!tt c·r het wrc•ll the :>t h (or <1 I it t le ear­
liet· J <llld lOth c-cn1ttric's .\.ll. The <lll<'t'stors 
or tlw PI'(.'S('llt ~ I CIOI'is ]'('Cl<'hecl ~('\\' Zea­
land in 1 :~ f'>O .\.1> .• in tlw un•a t C'<l!HH' mil_l:t'H­
tion l'r·om t he ( \lOk Islands. Thr 1radition­
nlly <-H• f•c•pt rd 1 h0ot·y i. 111<11 t lw J>o l ,vnrsian~ 
<·<tnw rrom ~\ s ill tltt·ottu-lt [IHl o JH'sia and 
~ I ic·ronrsin. nnd some ' possihl~· t h r·mu.!'h 
"\lc'-lcmes in , hut tit<: P a n-. mrr·i <'H il tlwor.'· 
or IJ eV(' I'dahl d rmonst l'ilt t•d SO viv idl Y hy 
11H• Jl'ol/ '/' if~· ·i 1'<1 1'1 's \'0,\' <lg'C. WOUld l;ring• 
t ht•rn l'l'om tlw ~' <'I'll a rra or South .AnH'l'i<·a_ 

As \ ' !'t <ll'<·haPolou·i<·fll \\'ol·k has 11 01 hN'n 
<·r~ r1·i ('~ l out on ;1 s;rl'fit-it•lttly widt• l·wal0 lo· 
th1·o"' mtu·h lig ht on the migrat ions of mat\ 



'l' liE At Wl'RA r..~LA N l\H BEP~ I JHACL\Zl XE 

.in Oceania . hnt it i:-; /1 Jinr or inqniry tiiHI 
is now being gTHdtwlly d <· ,·elo)wd. D uring 
the pa~t tiJirt.\- ~·e<'ITK S(:'l'O]Ogit<l f I'<'HCH I'(·IJ, 
aimed at disc·OVC1'illg tlw blood g roups of' 
1 he Yat·iom; peoples of 0<'C<IIli<l, has }11'0-
YidNl important information. Dr .. J. ( l t'H)T­

don hns poi 11 tcd out that :-;erolog·i<'a l <lilft'l'­
en<'e~ <Ill snppot·t tlw hypothesis ol' H rrla-
1 ionship between tlw P olyn rs ians and the 
~\m e1·iean J ndiHns, who as a group a re 
sh arp I,,· disting-uished in this J'Pspeet from 
hoth 1\ [ehmesinus an<l :\fi<·roncsians. ne he-
1 ie\·es that j r the P olvnrsic1JIS c·ame from 
south-east Asi<1 the,· n~ust h;:l\'e lrl't a long 
time l>efol'e tlw i1· <~l'l'iYal in c·entral Pol~~­
ne~na. T here i:-; 110 evit1c•nce, lw sa~'s, to 
1n<1icate long- stays h.' · them in rHher l\1elc:~­
ncsi<l ot· :\lic·l'ouesia. no1· of th eir having 
migrated through eithe1· l'egion; 1·ather the 
e\·idcu<:e snppm·ts the long landless ocean 
journe~T from Pel'tt. Th er e is, too, a maj01· 
gul I' between the blood groups of the A tl·i­
tan negroes ancl the l\ felanesi.ans (who arc 
orten tailed Oceanic NcgroiJs ) . 'l'he 1Ul1ll­

her of raees and mixed peoples living in 
1JliH O(·eanic tegion makPs it PXtl·cmcl~· diffi­
(·ult to elucidate the time fartor for their 
respective migrations, cu1cl to e~tahlish the 
racial t:·pes and ethnic groups wl1irh 
fm·med sepal'ate migtation units. 

.At this stage iu Oceania 's history it is 
wrll to conside1· the present <lay .·itnation 
and the futlne of these Yarious peoples. 
One, . the rl'asmanian, hecarne extin d in 
1H79, and anothet, the pygm~- Negrito, ha · 
(·on tinue<l to SU1L'vi,·e in small romnnmit ics 
in the inte1·io1· of some islands. I n all, 
there are p1·ohabl~r no mo1·c than fifteen o1· 
twPnty 1·hous~:m<l Negritos in the whole 
l'egion. rrhe AustraJlcll1 AhOl·ig:ine:-; haYe­
dwindlrcl ft·om ahont a quc11'ter of ami I lion 
to hetwren :fift.v and r:;ixty 1 housand 1ull 
hloocls. 'l'hey ;ne inerea~ ing in somr lot·;tl i-
1 irs <:md dert·eusing· 1n otlwl's, a nc1 t he nl·o­
pot'tion of hyhr·id ot· mix0d to 1\tll bl<~ods 
h HH been rising- fai t·l,\· t·a pitlly. 'l'he f\ h•la­
nesians, of whom thet·c al'P l>rtw<'<'n two and 
tlnee mil l ion~, have dce t·cased sadlv in smn0 
islands but n gTeat dea l is now ht:ing don<' 
1>~· \·at·ious gO\' ernment!-i, b~' Unrsco <md 
tlw South P ari fie iom m ixsion, 1 o i m pt·o''<' 
thci1· C<'OliOlll ie and ~oeial s ituation , their 
hec.1 Lt h, housing and c<lnration, 1o assist. 

A Balinese silversmith using a hammer and punch to 
embo3s a design on a bowl. He is wearing batik skirts 
on which elaborate patterns a re printed by a com-

plicated wax and dyeing process. 
- 1•'1'0111 .. .:\ l'llwrland- l ilt li t'.;,.. l)e('l'lllher, 1 u:lli. 

them to adapt thcmselwl-i more ahl~· 1o the 
c·hanging; <'omnwrcial and po1itiC'al em-i·ron­
ment of t o-<1<1,:'1" and to arrest clrpopnlation 
(·c.mscs. The Hir t·onC'Si<ms uumher abont 
100,000, and they too Hl'<' lH.'ing: assisted in 
en' I'~' wa~· to fit into the lH'W 1 i fp imposed 
upon them dul'lng- and SllH!(' \\' orld \Yar n. 
'rh t' P olynesia ns h<:\\'C <td<l ptcd themseh·es 
we ll to modern c·onditions <:llHl tlwir l'ntnt'<' 
srems ass\lrNl. i\onc or 1lwsc peoplt• en.iors 
an economie lil'c " ·hidt could :-;upport a 
population lik<• 1hat ol' lhr ltHiont>si;ms who 
llllmhet· in ihe \'l(·inity or eight~· million. ' 
nltrl who, \\' i1 h se] J' g'O\ 'l' l'lln1 Cllt, haw he· 
<·onw " mocl<'t'll n<~ I ion "'i l h im mensc num­
lH' t's i11 striking eontra. t to the popnlations 
of the othPt' Oeeani<' peopl~s. 'rherc i~ an 
additional sixtc{'ll million l\longoloid 
ppople, like llw lndonesians. in tlw Philip­
pinrs. 
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Black-faced Cuckoo-shrike . This Australian bird moves 
north during winter . some ind ividua ls reaching New 

Guinea, New Brita in and other northern islands. 
l'hoto.- :\onlta ll L'haff(> r. 

BI R D m igration has excited t he im agi­
nation o[ man since earl iest times. 

Our ance!;;t01'S, like [Wi.mi t iYe peop le 
to-da.'-, r.speculat e-d ahout t he ~easoua l com­
ing-s and going:s of the hire Is. 'I'hey won­
dered at the rest I essness that s11ddenfy ovel·­
came t he friendly st OJ ·ks and sw aJlows, sent 
them dash ing· 01· ~ph·all ing in to the a il' tm t iJ, 
with the building np of t he floc ks, they 
dif.iappeared . Tbev m ust have felt mela n­
choly when the ;lOitht't·n woods l>ecame 

Migration 
. tn 

Australian Bi rds 

By ALLEN KEAST 

s ilent a sur·e s ign that autLunn tints would 
sh01·tl .' · pass and t he t r ees hecon1e stal'l-;; and 
bar e. 8 ut what happened to the birch;; 
where did t hey go '/ 

Onl)- i 11 mod.ern ti mes has a full insight 
into migration been gained ancl espeeiallr 
si nce thr int roduction of that rema 1·kable 
idea Ieo· ri1w ino·. EYen· vear in the North-

' h ~ ~ ' . 

Pl'll H emisphe1·e, by means of s~·stematic 
t rapping, millions of hinls are banded. 
Only a sm aLl pr opor t ion is ever seen agai n 
-but it p1·ovides t·cnHnkahlc information 
as to the rnovements of the b irds. Storks 
banded dul'ing· the European summer have 
been r eco,'er ed in outh Africa. Arctic 
'1\'rns, ban ded at t heir 1 H~sting colonies in 
t he nort h A tla nt ie, h<wc heen found a f ew 

The Litt le S tint breeds m S iber ia and A laska; migrates to A ustralasia. 
Photo.- A. H. ,\L({:ill. 
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months Inter in thr south ~\tlanh <· . Yt>s, 
knowlrdg·e has ('0111<' <1 Ion.,· wa,· sin('€' th r 
dHys wl~en pro pl c ll(•l i<'\'<'~l t hr;t swn ll ows 
I HlSloil'd t lt c w i 11 te I" ;I( I IH· hot t 0111 0 r poll ds, 
t·tt<·koos 1tmwd i111o ha\\"ks until the spring 
and that some birds \\"inlt>l'Cd on the moon. 

\\" hnt is migr<H ion! .\ l igratiun is one ol" 
thr ki11ds of seasonal mo\"C' Ill<'llt undf'J·tak<·n 
h~ nnimals. Tlw~t· jout·nr_,·s t'<'ac- h nn rx.-
11'<' 111<', both in 0x.tent and imprf'ssin•ncss, 
ill b in]loi. rrhe~- (l r (' l"l'g'ltlar, OC"C"tllTlllg" ell 
t hP sHme time hum Y<'<tt' to .' ·e<lr, typie<~ l l.'· 
follow t h0 samp rout<'. and <'JHl in thr S<llll(' 

plctee. '1'his poi11t is t•mphasise<l to tOlltr;lst 
it \ritll the mm·t-' <·ommon t_,·pr or srasotwl 
mon'111<'1tt in A nstntliHll birds, incg-uhtt' 
\\"HJHirring:-. of no fi xt•d dm·Htion or extent 
tlw t selT<' to ht ing thr indi,·idual to "·lwn· 
<·ond it ions ar e lwst and l"oO<l plentiful. To 
t his the tl'rrn nomad ism <·n 11 he applied. 

\\'h_,. do hirtls migTHt r -~ 'rhis is not pt·c­
c·ise l_,. kn<nnl hut food is probably the liHtjor 
f<H·IoJ·, \rith the obtaining of equabl e <·on­
ditions for a<.lnli 0 1· ~·o ung- also important. 
'T'he billions of birds that leaYe 8urope. 
( 'c-lnctda . and th e> nOI·thrt·n Cnited St<lt<'s 
hrfot·r \\'int er must do so heeause t lw 

g round then l><•c·omrs eo,·ered \\'ith '>llow 
nnd im;rds HtHl s<'<'< ls <-11"<' 11 0 l ong<' t· il\"Hil­
ahle. I t is a <·asr or g-E't out or stnn·<' 
Also, smal l h i t·ds ntpidl.'· freeze to dPath. 
But. one' would imr~ g· itl <' . 1 hr f01·e~-;t ntig'I"Hilt~ 
or southem ~\ ustralia <11"(' hanlly lik('h· tu 
~><' i nt perilled h.'· t h<> '."rlatin>) ~- small ch()p 
111 temperatUJ"<' oc·c·ut· t·tn g- thrt·<'. Ts it food 
sho rtage that c·Husrs thrm to lea\'1.' ~ p0..,. 

sihl_,., for thrre is no doubt that in~<'l"l 
IH't"l"il's. and lll'('f <H. <tt·r sf·aree in \\'illt!'t.' 
O ttr point sho uld IH' ll Ot <'<l, howr,·r1·. 'l'hc: 
_.\ liSt 1"<11 l<ll1 I"OI'<'S1 I l l igTH 111:-4 <:ll"C t~·pi <·itllr 
birds of tropi<:HI orig·in. 'J'h is HU!{gests th;;t 
tl H·~- ma.'·· in l"al't. di"likc the "·inter t l'lll· 

pet·atlu'<'s of the ~outh. 

11· migrants do I<'H\'t' at the l-\tllll<' tin11• 

f rom yeat· to .'·<·ar \\'hctt star1: tlwm oiL' 
1'hPI"e has heen a g- t·(•Ht deal of resean·h into 
this. Th e ohYious a ns\\·er, that tht> bit·d.., 
<l <' trd the fir~ I c·old \\'i nds m· find the l"ood 
s lt pp l,,· grtt ing shot·t , is appm·entl _,. no! lht· 
t·igh t one fo 1· tnilll,\' sppc·ies lea,·e not fat" 
pits! the neak of' :-;ummeJ. well h<>fm·r 
,· limate ami food ha,·<' taken a tui"Jl fot· thr 
\\'OI"se. It has lH'<' ll exjwJ·imentally :-.hmrn 
that the stinllllus i" th<• gradnal t:h<ll l!!<' in 

The nesting colony of Gannets on Cat I sland. Bas-s S trai t. M ost of those seen a rc young birds. lt is 
not known where members of this parllcular colo ny go af ter the breeding s<.'ason for no banding has 
been undertaken.. F1rst-year New Zealand birds. indistinguishable from thos<.' of Cat Island, have 

been known to move across to easte rn Australia. 
l'hotn. \ . ht·<I>L· 
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day-Jc'llg't h Of <clllt lllll tl <ltHl Spt·i llg'. Cl eh a 11"'(' 

that birds lla,·c a t·cmn rknh l <> nhilitv to 
dett'<·l . l •~ach SIH'(·ics app;l t'C'n tl .\' h;t"l a 
tln·('shold drl~·-l<'ng·th thHt Cl<•ts as <1 t1·iu·o·<'t' 
al~ llH'Illh(' l's of tht' popnln tio11 g·e ttiltdth<: 
rm.gTatot·~· tu·ge simultaneonsl.'·· ) Jorc'Ovt't'. 
tIns <' llsll t'<'s thnt t 11<' g 1·oup g'<' t s an <'n 1'1\' 
.. g'O Oil • . and 1 hr ehn Jl('(' 01' jt i>('j ll ~J' 
' . ('clllg'h t • 1 h.\· an <'<11'1,\· c·o ld S l}(t p is l'ed ll('('(r 

H ow rnst do migTHnts tl'H \'CI. clo IIH'\' 
rthn~.n; l'ollow tlw snme n>HI<'. and how <i'o 
t lw.' · find I hcit way ! , ,~ light SJ><'Nl hus h<'C'Il 
l'onnd to v<Jr)· gl'<.'<ttl.'· l'o1· diff<•t·c•nt ~qwc·ic.'s. 
~fOl'C'O\'t'l', tiH' lll0\'('111('1l t f'l 'Oill wi Ill PI ' 

gt·onnds to summct· gronnds. <tnd t'ic( I'( 1·su. 
is mmall.'· not rontinuous, g t·ottp:-; "l·cs tinu­
up.. ror dn.n; 0 1' \\'('Ckl-5 0 11 the WHY. Li . 
Sonth er·n has foun d thHt tlw Sj)I'Pacl· or the 
swallow on.•r the nwin P<:l1'1 or E n ro p<' is 
<H:complished in S('\'t'llt ,·-nin r <lnn; Ht a 
stead.\· t'H tP (l \ '('1' il g·i 11 g· ~.) 111 i J (' S lH';. cl H \'. 

T•'. C. Linl'o ln I'C<·ord:-; t lwt 11w Atn<'ri<·<in 
BJaC'kpoll W<nl>l<• r. returning north ill the 
spring·. a ,.<' l·agrs :10 to :3.) m i l~s per da~· 
from the ( lnJ f ol' ~\ l pxi<·o to~ ~ illtH.'sota, t lwn 
speeds up to sonw 200 mil <'s p e t· clay O\'Cl' 
the last p<n·t of tltr j ou1·n e.' · !'t·om J\l innPsota 
to ~~l aska. The ( \mada ( loose ath;mt-cs 
,.<'1'." )'.,lowly. k~epin ~~· paee \ritlt tlw 3:> deg. 
F. isothe rm , taking two and <1 ha If 111011 tIts 
to tn.t vt> l the 1,800 to 1,+00 mil<'s hom th e 
:\1 issonri to Jlnd:-;on 's Ba~~ . 

::.\ligJ·ants may adn111<·e on c1 broad front 
ot· c·nn<·Pnt t·ate along·· fJ.'~,,· a.'· p<tths · ·. I low 
do tlH'.\' 11<1 v igHtC '! 1~h is is 011(' ()I' the 1llm.;t 
PX('l(ing aspe(·ts or aJI. ~\ <.; H I ('"illlt ]tll'!..!.'t' l,\' 
or th<.' \\'Ot'k Of ( i llsf<l\' J\ I'H llH'l'. WllOS" 
l<dJOJ';llo ly in \\'i lltP imshn,·<'ll I h<lcl tiH' 
pr·ivil Pg<' of visitin g· la~t .\'<'ill', il is 11 0 \'.' 
known that hi1·ds hm·e th t• e~hilih· 1o fi11d 
thei1· way h.'· the :-.ur1. Sill<'<' muc:h rniuTcl -
1 ion is <·iliTit'cl out at night it sc'<'illS pos·.;ihlr 
I hPy vm1 el l so na , · jg·il tP by t h<' moon ;t!ld 
stars. Al 11c·h oJ lh<' ll'<l \'l' l li11g·, hmv<'YP I', is 
kll0\\'11 to IJp cl)ong- ph,\·sihll rcfllllt·es or the• 
lflnds(·ap<• l'iq> r· ,·;tll<'.n;, nrottlll<lin l'<lll l!<'s. 

<t!Hl th<' S<'H tom.;t. Suffi<·c' it to Sc-l \ ' tlwl 
t o-dr1~· t lw more Sill'<· I Hniln r· tlteOl:i <•s or 
Wt vi~.ra ti o 11 , su(·h ;ls tlw utiliz<Jfion ol' 111 <• 
<'aJ·th 's tll<tg'll<'lic· fi c>l d. ( 'o1·iol is f'o r·<·<'. 1111d 

the like, h<l\'C lw<'ll disc ·HniPd 011 tc·<·ltni<·<~l 
grou nds. 

. J lo\\' llHt<·h is known or migr atory route~ 
m ,\ ustntlin? ,\ s with speed of migmtion 
Oil<' <'<lit a rtSW<' I' ··vi r tually nothing " . It 

· 111<1,,. h<' no t<'< l, ho\\'C\'E:'l', t hnt most migrants 
HI'<' inhabitants or tlw t·i c·h C'Oi1<.;1<tl l'o t·ests 
<llld. so ra1· as tlw south an<l east CJI'<' c·on­
c·errwd. <tll they ll<'<.'l1 do is follow tlw main 
mou ntain 1·a ng·<' or eo;.Jstlinc not·th. Bir<ls 
l<'<t\' illg· th r o ther we ll l'orcstecl a1·ea, thP 
soul h-wcst <·o t·ner, also lw ,.e a c·o;lstline 
str<'lc·hin~ <l\nt.'· to tiH• noJ·th. :\ot\\'ith­
st<ll1din g this. th ere is some e,-idr n<·e that 
s hor<' l>i l'(ls. A n·t ie-hound , m a,. c·ros-; the 
<'<.' Ill t'<' of the ( \mtinent. So~n e noma<li(· 
:-.JW<·i<'s of the < lt·ie1· in land do ha\'<' a north­
\\'cHd IIIO\'Cillt' ll1 at thr ('IHI or Hlll1lll1 PI'. Thcit 
probl em. ho \re,·c r , is 110( to l'Path an~· par­
t i <· ule~ t · pi<H'<' l>nt 1o find (·ountn· when• the 
:->ect sOII<tl ton<lit ions a t'l' g·ood . · Th :s must 
he <1 spec·ia l pt·ohl<•m in its!'lf. 

TYPI•:s 0 1,· J\ ll otUTLOX 1:-J A l T~' l'R .\Ll.\~ Bnm~ . 

.\ u:.;tntlia ll;ts just nhout e,·er~· c·onc·E>iY­
al>l<' kind or m i g rat01·~· patt<'l'11. 1'hr main 
on<'s are:-

( 1 ) I Hi er-coHI1.nf' HI(I/ .lligra tirm .-(a ) 
r is it ors to . I Hs l mlia from fll£ .V or/ 11 ern 
i f ( 111isplu re. Some thi rt.'· spec·i<•s of shore 
birds ( plo\'(~rs, sa ndpipr 1·s . dotten--ls. g-od­
\\·its ) th<lt ln·et'd in the tundt·as of' 8iheri.a 
<llld tilt> .Antic· ( ~ in·l e . c·onw sonth to winter 
( i.t .. spend 11w . \ nstralian snmnwr ) in the 
eslll<ll'it•:-; and lll<:ll'shes or .\ ust1·al ia ;utd the 
isl <tnds ol' t lw south P aeifi<·. In <tddition, 
t·wo s\\·i fts <l tH I one t-ll<'koo, the l'ol'lner 
hrt't'di11~· in c·an•s off the <·onst of ( 'hina <ll1d 
.Jap<lll. ,·isit 11s d uring out· snmnH'l'. 

\ h ) . l !lslml iu 11 l'isil or:; I o tlu .Y or! h rrn 
Jl c lllisJJI! r r i . rl'h r t'(' is <lpp<trent ly onl~· one 
• \ ustt·;tlinn SIH'<· i rs lw ltu \'i ng- in tit is wa~· 
and tlwt a s<'il hit·d. thr Sltor1-tai lrd SIH' <ll'­
wnl<'l'. o r· J l utt onhird. This spreics. whi<:h 
hn'<•ds in rnillio11s 011 tlw Bctss Strai t 
i slnnds. hHs IH'(' II t iH' suh.kd or clll intc•nsc 
stud.' ' h.'· ! )t·. D. L. Se i'\'Pilt~·. or < ~.S. I. H.O .. 
I'm· it is or ('('()IIO illi e illlJHll'lclll(•(', IIH.' ean-

11 ill g' of thE' ,\ 'Ollllg' hi rds hei llg' H slctj)lr in ­
dusf t'\' . 'l' hc l>inls leaYr .\ ustntli<lll wnt en; 
1ownr:ds t lw <'tl< l or Apt·i l n11d . as D l'. ~E'r­
,.<• nt,,- has noted. <11'<' nunH'I'Olls off .Ja pan in 
.Jull <' , .\ l<tska ill .July. <llld Ht·it islt ( ~olumhia 
in .\ ug ust. In ()(·tohe t· tlllltlonhinls e~ppear 



62 

Map I (right). 

Dashes show the .. figure of 
eight.. tra ns- P acific migratory 
route of the mullonbird or 
Short-tailed ~ hcarwatcr. It 
on ly breed~ in one a rea-the 
islands of Bass Strait- but does 
so in countless millions. 

Dots indicate the general path 
of the Little S tint, a tiny wad ­
ing bird (5 inches _I on~) ·that 
breeds in eastern Stbcn a and 
western Alaska and spends the 
rest of the year (our summer) 
on the estuaries and mud-fl ats 
of Malaysia and Australasia. 

' • I 

"' I I 
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Map 2 (left). 

The east-west migratory 
route o( the New Zealand 
Gannet, White- fronted Tern. 
e tc., is shown by da:hes. These 
birds breed in New Zealand 
and winter along our south­
eastern and southern coasts. 
Dots suggest the manner of 
dispe~al of the Black- faced 
C uckoo-shrikes. Individuals 
from southern Australia being 
found in the north of the Con­
tinent a nd as fa r afield as ew 
Britain. ew Guinea and the 
islands to the north-west. As 
a complication, however, not 
all individuals migrate. A few 
a rc to be seen in Tasmania all 
winter, whilst along the Murray 
Rtvcr a nd about Sydney they 
arc not uncommon. 

Although the extent of the 
mi grations of the bird~ shown 
is well -known, the routes must 
not be taken too literally. The)' 
arc probably as suggested but 
proo f must await widespread 
lcg-rin~ing. 
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Mutto nbird or Shearwa ler. The Short- tailed Shearwater of Bass Strait, a chocolate­
colour ed bird about the size of a pigeon but witn long powerful wings. has one 
of the longest migrations known. The bird shown in the pictur e is the Wedge- tailed 
Shearwater tha t b reeds o ff the N ew South Wales coast. Only an expert. however, 

could distinguish the two kinds. 

i11 ntst numbers off <~ upen~l~ml. There­
after, for " ·eeks on PtH.l, the_,. mo,·e south 
in a eontinuons st1·cnm, until th r anrest t·Cll 
hl'('l'di no· oTotmds m·e t ·c e~ c·hed on re morr. ~ ~ 

The migntUon . one ol' thC' long·est known, 
is thus in the 1'0.1'111 or Cl g;iant "fig·urc or 
c•ig:ht · · superimposed on the map of thr 
P ac·itic·. 

.\ lthou£d1 the migTatol'." I'OlltP of the mu1 -
tonhil·d has long heen known in ~nmcral 
te1·ms 1>1· .• 'en·ent\·. IJ,· lmmling thousands 
or young birds on. 1he. Bass ~trait islands, 
has sought to p1·o,·e it. ,\l't r r srYeral .'·ea t·s, 
howrn't' the only h<uHIPd hi1·ds R<'e ll hnd 
been in ~\ustTal in.ll wHI<'J's. (~uite r cC'entl.'· 
p l·<·ss de~q>atches <lnnottiH.'<'d tlwt a l ntn dN I 
bi 1·d ha cl hren c·a ug-ld "·" fishe1·mcn oft' 
-htpan- H most ex<·i ting: pirc·p of ne\rs for it 
lll(•an..., that tlw fi1·st I ink in tht• c·hain ol' 
pmol' ha.., no\\' I>Pen f'oq!,'<'d. 

( 2 ) f nff'l'-islmul .l! iymfiou.-(a ) \\'csl­
cast .ll ir;ra lion: Vl'l(' 7-f'((frl?ld R irds /llfll 
H'iflff'l' il!, l lls{J'(((ia. ri'IJt>S(' <!I'(': l •' lttl l <?l'lllg' 
SIH'H I'\\'Ht<' l', '\\'hi1 <'- i' I'Oill<'d ' l'c l'n (sc•n 
hil'cls ) , and the l >ot tl>l c•-l>nndr d l )ot1c• t·t~l 
(slw l·c•hi l·cl ) . As a t'<•sull of' handing wo1·k 

<·Ht' l'i<'d out in ~<'w Z<•alct nd an a~l di1io11 
may now h<' m <'I d e I o 1 his gt·ou p- the < hlll­
l H' I. In n•(·cnt ,YCH I'S ,\'Oung g-annets, ha11dcd 

Photo. .\ . 1\ t•ast. 

<ls <·hic·ks at the nestinQ· <"Olon_, .. han' 
oc·<·tllTrd in numlwt·s on the eastern ('Otl:..t 

() r .:\ ustl·alia. 

(h ) ~1 w.;l ralia n forest hird~ that ll'int Cl' 

i11 fll f' islrmds lo thf• norllt . .Some mig1·ants 
in this group n'<H:h t lw Solomons, Bism<n·ks, 
<IIHl the East [ndi t•s, whilst others rxtend 
no fm·thet· afield thn11 ~{'\\' Uuinea. Ex­
mnplrs a1·e: Shining- Sta l'l ing. \\'hite-tc.tiled 
1\: i ngfisher, Sa<·rNI Kingfisher. 1\o<'l 
( ltt<-koo, Dollnr hinl, Hain hmd>ird crnd P t·a­
t inc·ole. It should hP noted that. in tht' 
c·Hs(• of mo:-:1, 11ot nil indi,·iduals lean' .\ us­
lnlli<t. many wint<'l'illg in thr north. 

1t \\'ould he." indN•d i11trn•sting to know 
how 1lw wintc."l'itw ll' I'Ol JJH l ,·aries \\'ilh thr 

~ ~ . 
a1·ea from whic·h tlw migrant ('<1111<'. \\'lth 
l he Hg-e of tlw indi,·idual. <111<] so on. 

( :3 ) I ntro-couf iut uta I Jliyral iou.- 'l'hi..., 
g- rndt>s into tategory :2 (b) . lnc lutll'd in_ it 
a t'l' nHlll.'' speeit•s \\'hieh are part1al 
lllip:ntllt s, i. e .. mip:n111t s in some arNls o nl .\'. 
In 11H•s<.> c·cl S('S it is typi<·all,,· the popn lntion . ..; 
ol' T asmania .and IIH• south -ec~st that Hn' 
Ill<' mi g- t·ants. t'Xillllpll's being: l{ul'ous 
\\' h ist I er. \ y hit('- t III'Oa I cd \ r cu·blcr . .. \ g'rl in, 
I he• lllot·c soullw t·n populct I ions of sonH' of 
1111• laqn' fruit pig-t'OIIs ( \\'ompoo. Toplmot, 
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\Yhite- IH'<HINI P ig-c•ons) haY<' a northward 
mi~r·ation. and probably some of tiH' little 
ho1wy parrots fi t into this eategor~·. 

( -1- ) . Ill i ltuh' ll(t/ .11 iy ra I i o 11.- '1' his lll-
Yoln•s n ll10\'('IlH'11( from mountain to lo\\·­
lcu1ds. .\ l'r\\· HJW<"i<>s lH'Ilan• this \\·a~· in 
the rast. notHhly tlw little Searlet and 
Fl<llll<' l{oh i ns. 

( .> ) X onl((di.\111.- l t is not proposecl nt 
pr('srnt to c•ntc•r· int o <I <ktHiled diH<·nssioll 
of nomadis111 in ,\ustnt lian bi.l'ds bcyontl 
110ting <1 l't>\\' 11t i ngs abont it. li'irstl,\·, in 
(hP c·H~·i(' o[ lttHit,V SJH'l· ic•s it is '' spJ itting 
hairs'' sonH•wh<lt to tr,\· to c·lasHify their 
mon•mc'llts <1:-i <•i tlwr llOilHt<lism or mig'l'a­
tion l'or tlH',\' HI'(' ITally a eomhination oF 
hoth. .\11 t'X<l111plc• is the t'rimson Chat, 
an inland hird that. in <Hldition to bc•i11g· 
H uomad. has H dPfin ite nm·th-sonth h·encl. 
Xomadi:-;m is n•r·.' · wi<lc•spn·ad in AustraliHn 
birds and tal-a•s Hll:lll,\' dilfc~rent forms. This 
is ol)\·iousl .'· tlw n•sult of the · p<'culiar'' 
qualit ir-; ol' tlw .. \ ustnrlian c:ll111ate : 1ar~e 
arNlS of um·<•rtaln rainfall, g-r·eat tracts of 
desc•rt that bloom ctt ineg·nhn· intel'n:llf.;, and 
so 011. I n fntt .• \ust r·e:diH faYourH 111<' 
dc•wl opllH' ttt of nom ad ism j nst as t h~· 
Xor'thcrn Jl<•ntispher~. " ·ith its ex1 1·eme 
" . i 11 t<• rs, tl<'<·<•ss i 1 <l I r;.; t ha I most !-:ipec: i es he.' 
mign111ts. 'I'll<' J\ ustn·tlicllt nomad mOY('S iu 
"·lwre,·<•r <·o11dit ions 1-1 re hest hut, as thev 
are fn'<!IH'Itil.'· good <11 c:ertain places at 1 h·,, 
snmr t illH' <'H(' Il y<'HI', tlw bird move111ents 
11tay g·ai11 tll r s<•mh!Htt<·C' of l'<'gnlarity. Tn­
<·1 ud<•d i rt I hrs<' HI'<' <·<><1St \\'isP moYemcnts of 
lll<ll1." inland \\'et t '' r·hirds Ht t lw t'nd of slllll· 

nH•r·. and t IH' no•·th\\'ctrd mo,·ement of <·er­
lain .... mall inl ,lnd hircls ( t.ff .. Chat ) fol' the 
-..tlllllll<' l' niOllSOOll t h<'l'(' !'ll~lll'C'S good 
aut Hllll1 and \\'i11t c•t· (·011<! it ions. '\[ention 
1ili~ht ctl~o hP lll<tdt• of '' hloss011\ 110ll1<1-
disnl · '. or t lw 1110\'C'llH'llts of many ll<'dcll'· 

fprd i 11;..!' hi rds i 11 S('(l n·h or hiOSSOlll illg' trees. 
'J'Ile1·<• a I'<' lltrtny o I' t lwsc•: hOlH:',vc•at<.•rs. 
honey parrots, m1d somr of the ''swe<•t­
too1 1tc•d ,. \\'Ood swa !lows. 

11 ow J\ IH: W 1•: I JEAI{N 1 ;-.: G .\ BO tr't' ' I' 111~ l\ I on; 
;\ll•; t\'1':-; ()ft' J\L 1S'I'It.\LIA~ BLRDS~ 

Th<· bttl k or 01 I I' kno\\'lc•dge of m igra1 ion 
has IWC' ll g"<JlllPd hy tJW si1ll ple JH'OC('SS of 
climinHtion, noting that wiH•n a spe('i<'s i-; 

ahs<'lll 1'1·om o11e arc•a it is common in an. 
ot hr r. Obs<'1'\'H t ion ean, howeYC'l'. Jn·o,·idc 
<•nl,\· :.r<' t H' •·a I i zPd i 11 l'o rm ation, r. ·pecialh· 
l-i i ne(' out· hi rds 1110\'C' about sornf"·hat su;._ 
rt>pt it ion~ly <tJl(l not in the gn•at ftigltt.., 
ty pi<·<JI of th<' "orth('rn H emisphere. · 

i\ lltore <'X<tc·t knowlc•dge ha~ hern 
ohtc-tirwd in the· <·<t~<· of somr speci<'i-. hy taxo­
llOlll i<"s. tiH· st 11<ly of gcographi<: Yariation 
in tlw <·olollrillg· <lnd diuwnsions of animals. 
l~i1·ds, lik<· hu11wns, nn·.\' in appeaJ'Hn<·r 
I'I'Otll pl;wr to pia<·<', reachly forming race~. 
\Yit<'ll I \nl H i11 .\Jtl <' l'i<·a I'Ccentl.'· I had tlw 
opport ttnit.'· of wol'king tht·oug-h the wo11 • 

dc•rf'tll c.;o llt•t·lions of Australian binls (br 
fn t' 1 hr_ mm:t <·om p~·eiH•nsiYe in the world.J 
:-:tor·<·d 111 tlH• . \ltwr·r c·;.m :\fuseum of Xatnntl 
History. ~('\\' York. Ln scYeral specie:, it 
\\'as st'<'ll 1 h;-lt indiYiduals breeclino· in 
diff<·r<'1_11 are~s n1ri<•d in mall. but ~uit e 
rc·<·ou·nrsrthl<·. \Yays. 'rhis cmahled hinl~ ('OI­
I<:'et<'d during autnmn and winter· to lw a .... 
RO<" lHt<•d with t IH'ir true home or. statt>d 
dill'c•r(>1ttl,,·, the wint<'ring grouJI(ls of thl· 
d i ff<'r<'llt popuiH t ions were re\N1led. 

'J'IW lw~t (:'Xc-llllplf' Of this proYed to he 
t lw Blct('l\ -r<wed ( 'nc·koo-shrike. Birds of 
1 his HI><'<: it's hn•rd ing in Tasmania haw 
t·om.;pi<·uously short bills, those f rom ".\f t> l­
bonl'lw longrr· onc•s. ~ydll(-'Y birds longrr 
sti ll, and so t l1roug h to tlw north of the 
( 'on( in r nt. ny I his ll1(;'<1llS it "·as fvuntl that 
Tc-ts1l1Hnirtll birds "·inten~d l't{!ht up tlt t• 
<·oast and tl1r·ongh to Xew O njuea ami that. 
int {' I'HIH' 1'St' cl l h I'OUgh 1 hem. \rt' r'e Ji<:'J­
bOIII'Ill'. ~\'(lilt>\'. and lhisbatw inhahitanr-,. 
and so 011. 

'l'h<' thir·d wa.'· ol' studying: mi~rHtion . 
n nd rasi ly t IH' he's I. is l<'g- banding·. ThtHt~h 
only l'('<·ent ly c·onll1ll'IH:t'<l in _\.u:-:tralia thi ... 
has aln•ad.'· prod \H·<•d int~;>n'"ting result.., 
I ~ut that is H not her :...tor·,,·. 

l~inl lllig1·ation in the .\ustrali<ll l 
c·o 11 t i 1H' 11 t < • e111 I ws t h<• sre n in per. ]W<'1 i \'l' 
hy <·0 1l1pctring· it with that on other l'Oll· 

1 inent s. 11' \\'<.' <'Xt·lud<' sf'<Jbinls. shorPhinb. 
et tHI \\'<1 t <'rhi r<is ctnd t·est rid ounwl \TS to 
t I'll<' lcrnd dw<•ll t> t·s " '<' find that thrl'r <ll'l' 
SO li!(' tit j rl ,\' Sj>('(' i<·~ wit ]l 1'~1 tl'! \' ('X{('llf>j\'{' 

111 igntl ions. '~'o tlll'st• m i~~·ll t lw ;tddrd nhottt 
fi 1'1 <'<'11 JHil'l i<ll lllig"l'<lll1~ ~nakino· n toted of 
t'ort y - fi \'('. J I t>\\'C'\'<.'1', to lw on tftt• set f<' sidt•. 
IH't'hH ps \\' (' tOll Id add a uot het· t \\'t•nt.'· to 
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t hirty to re pn':->l'lli nomads whose mov<' -
11\C'ttis lt'Jl<l to lw n:petitiq~ or t'o ll a"e a 
::;ou11l -nort 11 ell l'<'('tion. Tht• b reed inu· land 
birds or .\n~tra li a an• in tlw region c; f" four 
httndrcd to four hullclrecl and twenh· 
spreies. That is to sa~· . o nly nhout twrn(,· 
p er ('e llt. 0 1" _\ w.;t t·nli a tl hi1·ds ;Ire nrig-l '<:lllb-l. 
H we c:om;~~ lt a modern book 011 Europea n 
hircls, stwh as that of H og·c r Tory Pcler-, . 
son. ,,.e fin tl thai t lH?l'<, a n• so ltH' 1 " ·o h llll ­
dred and thirh· to two hunu1·r <l Hncl l'o1·ty . . 
lnnd birds out of wh i('h one hmH.ll'P<l and 

thil'ty to Ollf' bundrrd and forty ar e partial 
or tn1e tn ig r<1 nts . rl'hat is to say, more 1 han 
half the land birds are migrants. 

On l,,· <1 smi-ll l p1·opor1ion of Australian 
hi r<ls <-ll'e migl'<mts comparecl to th ose of 
Europe ( cl nd :03orth America) . rrhc gTPat 
migra tor~' flig hts of tll0 ~m·thel'n H emt-
1-i plH' l'<' an~ nnknow11 to us. Hut our birdx 
ha \'P eYoh-ed j ust as efficient a IDE'fhod OT 
gn1ppling with thC'il' en,~ironmellt­
llOJ lladi:-;m tl1at leads them to whe1'<' the 
<:O untr~·~i dr is gTernest. 

Nature's Contrasting Moods West of 
the Darling 

By R. 0. CHALMERS 

A
FTEH good raiu both t lw rate aml 
extent of re{'ove1·~· of Yegetation has 
ahnl ,·s amazed \' isit or s to the norm­

al 1.'· . emi-arid \\Test Darli11g Distrid of K <? w 
~onth \Yalrs. The 1 9;) .) rainf all was amon2; 
the highest e\·e t· r e<:orded for this t·egion. 
Broken Hill, !\lilparinka aucl 'l.'ibooburra 
had falls fen in ex<'CHs of the ir nsncll meag:r" 
e:werages. (\ma ll)r tl1 e distriet, whil e it 
al wa~·s has a fasc:i nat ion of it:-; <nrn, f01· 
t he most part appear s somc\>\'hat barr, ~with 
litt((' c·o,·er excepting .·hrubs and t1·ees. I.~a:-:t 
ye<:u the :\[useum pH t·t.v on 1 he 1\Iorlf'y 
• J ohnson Fi<' ld rrri !) 1 h;Hl th e• good fortUJJ(' 
to see the distr iet in a eon<liti011 <l ef'w rih(•,l. 
b.'' many loeal re~ i cl ents fi R' (the best within 
Jivi11g n~emory". From the g- l'azier '~ poin1 
Of Yi C\\' the mo~-;i ini(HHtHilt thi11g WHS the 
pl'ofusc g ro\\'th ·of g rasses to ~n ppl ctn<?n I 
thr sa lt-b us h as stor·k fodde r. Salt-bush. 
thHt most impmta11t st;mcl-h? f'or ~-; t ock in 
poon' t' t imcs be 11e fi1 ed 1 oo by t lw nti n ~. 
H owever , it \YHS t il t> \\'OlHierft;l di!')pla .\' or 
wi ld flowers i ha t ga vt> us onr outstan<lillg­
impt·ession of th e \Yest n~u·ling con ntt·.' ·· 
Eaeh of 11s had OIJJ· HjW<·iHiized 1nsks to pPl'­
form h11t the ft·rqnC'nl- sig ht of la rge <H'ects 
up to an <H~ t·e in 0X1en t massed with 
bri lli<-lllt r ed , bl ur and p11rpl <' b looms will 

1 C' li :tl illl' l')o., H. 0. 'l' lli !' ~1 .\U \%1Nl•: , x ii ( I ) IH.)Ci, 
I'· :3 . 

r ema m a 11 indt>l ihiP memor~· of tlw Yisit. 
even to sn<:h harcleucd ereahne:s as geol<'­
gists, zoologjsts ancl anthropologists. 

1\ o fnll cen :-;u s of aLl :pe<:i es seen eonl <.l 
possibly be giYcn and "·hat follo,vs is n 
sketeby r ecord of the most notable. Proh­
ab l ~· t J1c most strjking example was t hr 
blur flowering pI ant in trod Ul'ed ft·om tlw 
l\f('(lit en aJ1ean r eg-i011 to tbC' Allmry t1 i~­
h·id abont 1 80 b.v a thoughtless gen t lemau 
nam ed Pater son. ll1 southern distriets this 
has so r elen tlf"ssly ch okt~d out la rge t ratts 
of pastLLrc hua l tl1<:1t it is ea lled P i'ltC'rson 's 
Cu rse and is oft<'n dechrred <"1 noxious "'eNl . 
It i s 11 01' hat·m rul to stock ;md ' 'ben ~·oung 
is <\ foddC'r. l t seents as thoug-h ih.; nat·nre 
ma.'' be mot·c benig n i11 the \Vest becau. e 
1hc re t lwy t·all it SaiYation .Jane. \Ye sflw 
som e m agn ifie<'li! <:olonr tnmhinatio lts ol' 
t bis and t he ln·ill iant l't'cl fr· uited dock 
( RIIIl l('.l' t• f sicm·ius IJ.) a natnralizecllHC'd i­
t·e rntll PH n 11a ti \ ' C thH t has <Wl><' <lrcd in 1 he 
l~rokrn Ili 11 cl istrid 011h· in r et·e nt )'ears. 
l~ot h oft h<'::;C piHnls "'<'r~ m neh big:ge t· than 
usual, Hh1 tl<l .ing 1hr<'<' to fou r f<'et hi gh . 
X eHI' R cH'kwcll a <lensc t•arpC't o l' t h e~-;e red 
and hlu<' bl oonts extcn<l e<l for hundr<'d" 
o f l'r d . .1\ nolh<' r <-'xtensiY<' diHpla .'· of dnrk. 
hril li<llll J'cd doc·k was xt><'ll dothing hill:.; 
<lnd P<lddocks e1 li tt lt' in t lw :-:outh of 
~l l ri o wi<• 0 11 1fl<:' rpjJwohtiiT<l I'O<ld. notlJ 
p lan Is \\'<')'(' (·omnwn t.v S<'l' ll in cxt <~ 11 ::-; i \'e 
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Poole's Grave. 
Photo. H. Jl . .\luckay. 

patehe.· hchreen \Yilc:annia and Brok e11 
H ill, and iu the Broken Hill dis t riet 
generally. 1\ third r-; h ow~· -:\IediteiTe:mean 
inY<:Hler was the purpl e• Gilgai or Broug:h­
ton Pea ( Swainsonin JJI 'OCIIIHV CI!s F. 
iiiuell. ) \rh id1 is poisonom; 1 o stock a1hl 
\rhic:h probably <H·(·onnted for a nnmber of 
bloated ·hecp c:arN1se~ we sa ''"- 1\IIas.·cd 
displc1~·s of Gilg-ni Pea " ·c1·c .·ccn but not ~.;o 
frequently a:-; Doc.:k and Salvation .J au e. 

'Phe JWidr of the west. Stn L't 's D eser t 
Pe~1, was not so tommon bn1 n on e tltr lc'SR 
"·as seen in i Is splc n dour in e1 n um bcr of 
pla<.:c·s, nota bJ.'· on the ·way l'rom Dolo to 
ill ootwinger a nd n<'ar IIuoJJ\·ille stat ion. 

• J I ' N 1..; 1 :) . 1 9G6 

f l is intC' I'< '-sting to notr that •'ttn·t, in 
Hi·l -J.. m enti on ed hrt vi 11g :;e<•n th <' dr.·r r·t pra 
JW•tr l\11. Oipps, 1o tlw norlh of Bt·oken 
Hill. 'rhi s conA r·m f:i one's imprrssions that 
l>y far th e mo:-.;1 <'X1 rcnH' drought conditions 
\H•rc Cllcon nt e rC'd by him not in the B1·ok!'11 
Il i 11 d is11·i <-t, de~pitr popnla1· belief, but 
111uch f urther 11 0 rt h, ;tl tho11gh i11 his journal 
he doe:-; ~latr t ha t H was g ro"·ing amOJw!lt 
''I I I '' I . "' >~l i'I' C' IIl tesf) a 11< < N ·ay . t 1s regTettable 
t h<:tt ac·cording to tiH' Htrict rn1es of . cienti­
fi<' l10l1l<'ll<' lntnr<' its name has bPen c·han~etl 
f r om etian lll llS Drtmpieri to Clianllws 
formoslts. 11 "'<-lS Oll P of 1he fir:t plant.· 
<'vrt · to (·ome i'l'om t hr Ansh·al ian mainland. 
ltaving heen collec-ted by Dampier in 1699. 
H is :-;pel' illJ cns m· stiLl iu exjr-;trnre. Ca. sia~ 
in bloom \Y<.'I' f' a lso abundant, p~uticularlv 
jn t l1 c f~:• nced-in regeneration area · n~·­
round ing BrokC'n Hill. Of the man~·. pecies 
of .... \ ('<l<.:i<-1 ::;<'Cll in th e whole north-,rc ·t of 
1 br ~tatc onl~r 011<' group of large Jlulga. 
like t L'Ces ( HfH'<· i es nnlm own ) was HN'n in 
bloom. on the wa~· from Broken Hill to 
Il non\'ill e. 

1\ s our p.art,v went norl h\\'an1 from 
Broken H ill tmra rds Tiboohm·ra. the gen. 
l' l'H I (•OIJd it ion 0 r pastnres. shruhs and tree. 
wa~ ~t i I I exc:e ll ent hut mas:..ed di ·play ' of 
" ·ild flower · \Yer e absent. \Ye joumeyed 
from ::\ foot"·ingec lo Fo\\'lcr 's Gap, pa:sin!! 
1 hroug h 'rur·ltH and "Jlarapillna. ~ear 
~ l a t·;-1pinna the t·e we t·e a numhH or sizeable 
:-;a tHl-1·idges thickh· <·o\·rt·ed with Ycg·e1ation. 
ineltHlin'g- natiYe jrines. . tul't. in 18+-J.. tk 
~<·t·ihcd similat· pillt' ('0\'<?J·cd rid~~'~ nrar 
l ~' l oN.l ':-; Crr<'k. to tlw north -we·! of l• ow· 
l0r's (;<tp. 'T'l'<l\·elling II OI'th I O\\'tll'd. 

The same scene on O nepa r R oad. 20 miles north o f Tib~1oburr.1. in 19-15 and 1955, showing thr 
diff erence which good rains make in the vegc t n tio t~. "I ht· ~· rac kt•J, roundt•d ohjl'l' ts Me c,11c.neous 

cone rcltons. 
l'lm'"· 11. n . Plelt-1"'''· 



)lilp;ninka on<' 's 111ind tur·Jwd \'PIT oft<:'n 
toward:{ Sturt and his party whost> iHlt h in 
1 ~-++ l;.n· not n•ry l'nr to tlw w est of the 
pr<' l{t' llt Bmkrn ll ill -1'ihoolmnn r oad . 

&\ short trip was mad<' r ig·ht mile~ to the 
north-wc·l{t or .\ l ilp<ll'illkH to S<'e Stur-t's 
Dt'J)()I <:l rn . wh ic·h In.'· on PI·csern1tio11 
Crrck uhout e1 qua1·te1· or a milt> Ntst of the 
p rt'srnt d<l,,. 1\ loun t J>oolr sh1tion. Tier <' 
Stur·t's pnr·t.'' was l'or·<·NI t o sprncl six 
nwnths in ll"..J.G I>N•<Hlst' ol' pitiless hent and 
IH~·k or WH lt' l' Ol l a 11 sidt•s. PX<·epting for 
tlw; li l'e-g i,·ing; t·r·cc'k with its f l'ing·e of 1·iver 
1·cd gums. 'l'h is is \\'her <• ~tnrt madr his 
well-known ohsrr·,·at ions a bout human h::~ir 
and sheep's wool t·easing to gTm\·, the horn 
handles or instrunr ents splitting into fine 
1amincw. <Hid t lw IC'<Hl dropping· out of thei1· 
]W11<"ils dtH' to the nwarr t r m11e1'atul'e not 
h;rring fallen hrlow lO I degrees for three 
months. Despite all this it is clear that the 
~neHtt•st lnn·drn the pm·t~- borE' was that thr 
thl'ee lr a<let·s \\'et·e s tl·i<·ken with st·lll' \ '\'. 

&\ n intrrrsting· l'ad is that the Test of tl;e 
])Hl't~- was not at tac·ked. Stm·t had taken 
a flo<.:k ol' :WO shet'P with him to suppl,,­
h esh meelt and tlw men atr mainlY this 
\\'h ic·h would supp l~· a suffic-iencY of -vita~ 
min ((. Th e lca<lrt·s, ho\\'eve1· , ,~·el'e H\YHY 

from thei ,. d r pot:-; so mnc·h on 1·econnai~­
sa1H'P h·i ps, <'V<' II dtn·ing- t lw enforced six 
months' dela.'·, t ha t the.'· fed mainl~· on 
hac·<m . P ool e. 1 ht> seeond in ehanre, was 
worst affe<·t<•d, ;md n dug·-ont '"a~ made 
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11<'<11' th<' h<tnk to ofl'rr him protec·tion, fil·st 
from t lw IH•a t and tlw n from t'old and rain 

<Is .J uly <lppr·o<H·h<'d. 'rh e onset of rain gaYe 
St111·t th r op)HH'Iunity to send P oole hac·k 
with a sou th -hou nd p;n·ty w hile he. wit h 
tlw t·ema lntng- rnrn. intended to st1·ike 
nol'tlr -\\·c•st in quest of tlw long: imagined 
irrl<urd S<'<t. J>ool<>, howrn~r. died when the 
party wns I>Hl' <' l~· undel' wa.v and was lnu·ied 
brnr<rth H hcdwood tre<> c·lo~e to tlw dug­
out. 'rh <' tn.'<' is sti ll ;-rli,·e and bea1·s ele;ulv 
1hc nJ<trk " .J.J>. H~..J-.) ' '. A monume nt w;-i~ 
c rec·t cd Hlong:-; idc the trer in Ja ter Y<'a J·s. 
l t was inlpt·c•ss iY<' to stand on tl1is historie 

:-;pot. rrhrcc cuHl a half miles away :Mount 
P oolr its<•l f (·ou l<l he seen ,,·ith the 1 l'<>et 
ltig-h (·c1i1·n on top, ereetctl by the party dur­
ing th <' ir· long· wait at Depot Glen. Stln·t 
\\Tot E' in his jou l'nal: ' I little thought 'Yhen 
l was en~rag-rd in that work that I was 
en'C'ting- ".\ I r . P oolt• ·_. monument. but so it 
was; that r ude st l'uc·ture looks OYer hi. 
lon('],,- g-r·a,·<' and will stand for ages as a 
rer01·d o I' all we . · u ffe l'e<.l in the dreary 
J·egiorr to wh i<"ll we were so long confined. ;' 

Tmp t·t•ss<'<l h.\- the pleasant unounding 
or Depot (:l r n \H' were ne,'erthelc s re­
nlind cd that ~Hul't , nfter P oole had died, 
push ed on n ot·t h-west for another 400 miles, 
finctll,\' l'C1 tll'll i ll g' H f'1 <' 1' flaying Cl'O:-iSCtl 

Htn rt 's Ht·ony D<•s<• r·t and baYing entered 
th e eas te l'n frin~·r of what is rt ow knO\\'ll 
as tht' Hirn pso n Drs<'r1. 

Notes and News 
New Glow-worm Record. 

Tn l·'1•ln·ua ry thi .... '-'1':11' :1 llll' lllla•r of the ~Jus('lllll 
ta ll' (_IJ. K . .\h·.\ljJim•) wa s 1·ampiug at ) [ount 
H~lya l 111 1111' l"pp~ 1· llunti•J· l>i s tric·t o f X C'w S outh 
\\ :t lt•s. ~p<•(·i nl <' ll s of :1 lunlin ous ins<'d wer e found 
a nd c:oll t•l·tcd on S£'\ l ' t·;d night s :1nd "'' t on·h light 
11'1'1'<• :-.1'1'11 to Ill· I hi' l:tt'I':H• of a IH·Plie. XotH' of 
lh <'M· (·ould hP IJ1·1•d t,, t l~t• ndult s tagl' IJul solltt• 
ll't· r<' Jll'<''lPI'\'l'cl iu s pi r it. 

TIH• .lunliuous ilt l»<'<·l s pn•1 ious ly known front 
.\us lntl 1a :tt·c· of two ly pl's : l•' it'P· IIil's, whi<·h :tl'l' 
adullht•<'il<•s cJf'll J' 'I 1 'I ( · 1 1 . · 11' :tnll .\' ,:JIIIjl\' 1'11 Oil' 1\' h iC· I ;l R() 

ttwlud es 11011 lunti11ous Sll!' t·i1;s ) , a11d (llow 
1\'(H'IllS, lllt i<·h :11'1' ):11'\' :11' ol' c• c' t'l:titt lll(' tllh(• rs of 
th1· l·'uttgu s C:nal fn11lil.v ( ~ l y<·<• t uphilid:lt') , mos t 
ll!lla!'l.l th os<• o f . 1/'r((·/ill o r·a ut jut, ll'hit·h is unl<nowu 
ouhtclc· .\u, fra la !oi i:t. Tit<• <· m ·l'!<i :tt Buud:tn OOII, :\ t' l\' 

South \\'nh•s, :nul \\'aitomo ( 'an's in X c w ZC'a­
l:tnd. :1 n • f:t mous for tit<' dis play::- produced h.1· 
larg<' 1·oloni t•s of tiH' SI' glo \1' -\\"0nlls. 

The wc• ll kuo11 n glow-worm t-l of Europe :tnd 
olht•r n •gious ar<' tlw gruh-Jikl', winglPss. mature 
r,•utalt·!<i of lantp,n ·id hu•tll's :-~nd somdinw s ah:;o 
their lan :tt' . I J i:- to this last e:\t t•g ory tha t th t• 
n •<·c·HI ly found s pl't·itm•ns be long. lt is in tt• res t · 
ing that 1110 of thl'st' ll'l' l'l' found fet•ding 0 11 

s nails as n •c·o1·dc•d for th l' lan·:d Europt' :lll glow­
wo I ' Ill. 

' l'hc· " IH'II ·• g lo\\' wornt r<'!WtnhlPs t lw l~ uropt':lll 
g low \1'01'111 i11 ih; III'O:tcl II;Jtt t•tH' cl hod~· nud We'll 
dc•vt• lop<•d l!'gs. '1' 111' <·OIOIII' is dark ln·own. l~y 
I'OIIt t·n s l the• C: tt: tl lnn·:tt• g low· \\'01'111 iR n sh' Htl<' t', 
whit is h, lcgl <>ss 111:1ggot produ1·iug nnH·It l!'ss light. 
' l' lu· ht•t' tl<• l:tt' \':t t' wc• n • fon11d on gr:1ss in n10ist, 
lt•t•t· lt itd't•:-dc•d utouulnin l'on•t-lt at :111 cl<'Yntion 

o f 01 t' r :\,1100 f't•t• t. 'l'l~t• <:unt larv:w arc found onlv 
i11 s lt l' l(vn·d c·:t\t's en· nndt•r lpdg cs ou nec k l1anl\~ . 
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S tud ying C rustacea . 
) {iss .Jonn ~tcinht'rg, a s<· i cn<:c g r:l(luntt• of t ]I(• 

U n·iversity nf' Ca liforni a, li:t s wori<C'tl i11 !Jtc 
Crustnr~a Depn rtmc nt ~llld ill t hc ).lu seum Library 
since s ite <'Hltl c to Syd ney as :1 WuiiH·ight sc·lt ol a r. 
.Miss Rtcinlwrg's priu<:ipnl int('rest li t>s i11 t• nu;ta<·t>a 
bdongin~ to th e fnn rily C:l]H't' llitla<', of which th e 
J\l nscum ha !> :-ll: extensi ve ro ll cel ion, hut she hns 
<liSt) lt:td chsc:uss io ns with t h0 co nt hologish; con­
ccl'njug Upistltoh t·::t tt <'hi:1 . 

F ir st Eggs of the R ibbo n-tailed Bird of Paradise. 

Thanks to tht• gc11 crosity of Ri r Eclwn rd 
Hallstron1 l'rcside11t of 'l'arong:1 Zoologie<tl Park 
Trust t it ~ Australia n Museum rcec> ntlr obta iH cd 
two dggs of the Hihhon -t;1i.lcd Bird of Paradise, 
th E" fi rst kn own to sci t> nc-c. The hird its<>lf was 
011I Y disco,·eretl in HJ:~8-b\· l\lessr:-; . . ) . L. Tay to r 
allcl .) . R. 131ac: k, patrol 'officers, \\'lt cu pushing 
i11to t he th en tu1Jmown ?\1ount Tiagen nrea of 
<·en t ral 1\ ew Guinen. ' l'lt 1·ce skin .· we re ohtH ilH'd 
a nd nrcscutPtl to t ho :;\[nseum by the A(l miHistrator 
of :-\ en· Guinen, Sit· W:tltPr ~Ie~i eoll. 

'l'IH' J·ihl>on-tni l is Oll (' of t he world's m ost 
remarkahlc birds. l t is about th e si~c of n vigeon , 
a symphony in iridescent g r ec ns ::111d purpl<'s, <llHl 
with n r cm:1t·knhlc long, predominnntlr whi te h1 il 
whifl1 is sOnt(:' fo u r hmrs i·lt e lengtl1 cf tlt e b1rd. 
One c·an imagine the cx('i tcmen t of t h e patrol 
offic·0rs when theY e ncount0red t he llircl in d€'11 se 
mounbtill fo rests · :some H,OOO f eet ahoYc sea lt:>Yl'l. 
Th e ,· n oted th:1t its tn ll-not<.• was a clicking o r 
hauimeri11g ound !':Omctlt ing like <1 pncnme~ tic 
1·h·ctrr nt "·o rlc Tltt> bird Wlls, ns " ·oul<l he 
expeC'tcfl, muth impeded hy its t;til aml the flig h t 
wns slow and j<' rl•:·, tht' hird neYer fl~·ing 111ore 
than a short di:st;HJC:e. 

\\'ith the passage of time tltc :Mount liHge11 
:ne a heca me much bet tc r known ( <'n'n op P H Pd up 
to th e extent th<~t <t shee p fann has lwen <'stn iJ­
Iishctl hy t he Rydncy p hi I an t it ropht, Sir g dwn nt 
Hall st rom, for the benefit of the 11n tivc::; in tilt• 
fer til e Wa!tgi Yr~nl c~·) and ma ny tnnseU HI S now 
have spN·inH'llS of the Ribl>on-taikd Bird of 
Paradise. '1'110 nest of t he l1hd has tl C\'(' 1' l1e('u 
fotmd but qui te :1 11 c\·eut occunpd rcrcnti.Y in 
the 'J'aro nga Parl< Bird of P n ntdis<' avarie:o;-oJH' 
of tit (• e:1ptive rihhon-tails laid a rou ple of eggs, 
so tl1nt at long last it· is lm own WIHlt the hird's 
eggs a rc like ancl auotl1e r of natur<'':'i scc· rt't:o; i s 
tevca lcd . 

Ti<'cnusc of the grC':t t iH tt• r es1 of these eggs tl•e 
Aust1·:dian 1\lu scum has :Ht·;mgccl a specin l ex ltihit 
in t l• <' fron t ltnll. ~l'ltis shows the n <'wly disc·on•red 
eggs. n st udy ski11 suc h Hs t hose made w lt c>u n 
bird is shot iu th<' fi cld, ;\ncl n c·opy of til l' scie ntifi <· 
p:1 p<'l' (that of !\f1· . . J. R. Ki t~ gho l'll i11 l 9B9 ) c-on­
ta ining t h<' origi11:1 l sC: i<'ntifi c· de:'irript·ion of IIH• 
IICI\' speeies. 

Re m a rkable Fishes from New South W a les. 

'l' lte l-;tat·e of :'\cw Sout h \>Vall's is g'l' ll (' t·n lh· 

<·oHs·ide rcd tu IJc W(•ll known i<' hthyo logi<:;l ll_y, .l'l'f 
t l1 c Ntdv mo11ths of t I li s yt•: t r usl1 crccl into tltt• 
Austra l inn Mu st' Ulll sevc•1·:tl ki11ds of (islH•s which 
ha vl' not ltith C'I'to bee n noti<· l'd from tlti s Htnl t• . 

----
~0 111 <.' of t-IJP111 ' n.· r c qui te big fish, too. Thus tl 
t rn wkrs obt HiJ H·d not fnr f rom Syclno.\' an o·~ 
_L·-ish ( H u1'f'/llls tydf'nt(lni ), 4ft .. 4~ in long, weig~. 
1_ng ~·> Jh. , a nd h,,. 11 0 mean~ fu !J.v grOII'n. This 
f1sl1 J R we ll kn0\\'11 0\'l'r H WIUC' Pol_vliCsian J·ang 
:tH<l was clen lt with in clet;1il jn tltis J\IagaziJ~c 
(Vo l. ix, Xo. 1 Rept . J948, p. 2,)6 ) . e 

1\!! 1·. Gco!·ge_ Guy C'<~ug lt t ~111ll p~·esC'ntell a fine 
:\fonrong, .lO m. loug aud 1-) ~ Jb. 111 weight fron 
1\:i o ruya, South Coast, belonging to a col;lwate; 
s_P<'<· ics . kH own i 11 \Vestern. J\ust~·H]ja as Queen­
ftslt (,\ ewarlacl.tJlu.~ vrtlenct('nnest); this was a 
rcc·ord fo r sir-e as well as locality. 

;\fcs:srs . . J. ( ' . \\'oorc ancl K Bolton eonth1uNl 
to b1·ing in Hll_\' Rtrnnge fi shes wltieh a})pt'ar~fl 
i n tl1 c S.n lne.v Ji' ish .Markets and so wc receiwd 
; t J..i:wnl F'is h ( X f'n' (OIIstot lia lloulti ) hom the 
K<'" . Houth \'\Taks <·0;-1stline. Previous(" thi~ 
. ·pcc:ics was known only from Qu<'<'llShmrl', Lord 
Howl' I shtlld nnd l ~lizahcth Reef. This, too. 
a ltlt o t1glt ou ly 10 i11 ehes long, wa. of recorrl ~ize 
fo r Hs kill (l. 

v\'hcn three s u(']J interesting fishes apJWar 011 
one's doors tep, ns it wet·<\ in a month or two. 
one \\'On den; .if n 11 t lt l' fi hes of .:\ u tralia 11'ill erer 
IJc full_v UJHler:stood. 

Cave P a intings Re p r oduced . 

:\frs. Agnes Schultr.l', an artist from th~ 
F r o bt• n.i us r nsti tu tc, P ra ukfort·am-i\iai11. Oi'r· 
mnny, spent a WC(' k h1 Hydnc:· rec-ently. The 
lnsti tntc has built up a referen('e library of full­
s ize <:opies of ca ,·c paintings, a ucl ruhhing of 
r od-: e11gr:1\·ings, togt>tlH'r wi t h photographs, from 
site in Eu r O]H', Afri ca HlHl Asia, to the (·Om· 
pamtiYe study ot' "·hiclt its founc1er, Dr. Frobeniu, 
rl e,·otctl much of his t ime. 

Du ri 11 g HJ3 nncl 1939 some of the Institute's 
stnff . tudi<'d the c;we pnintings of thr Kim· 
hcrlcrs <llld during thC' past year :J[rs. Scbultze 
u n d ~tl~crs ltav(' been painting reprocluctions of t~e 
rclll:trk;liJle \Vandjina and otl1 er e:t\'l' paintJ.ngs m 
thj:-; n re<t fo r t it <.' l H~tituh•. A well illustrated 
p:1 pe r h~- nJ rr-:: . ~khuJtZ{' 011 thest' paintin¥s Wl]S 

pulJliRhcd rcc-e11tly i11 J/ rmoirs of the .\ clllOillll 

.11 11-"fltlll, of l 'il'loria. .Jfrs. Rthultze alt>O wor~etl 
:tt Q(' npelli , ht westt'l'll . \ r11h t• m L<tncl, mnk_mg 
ropit's of t h<' tHIIISU:tl X-nty :tllll other c-<FC pa111t· 
ings of tha t area. \\'hiJl' in R.nlncy :;ht' tnl~Cd 
~:>0 111 <.' of th<• roc·k Pngr:t\'iHg~ n<'arll_.r, nud ~tudJN~ 
ahorig·innl <ll't designs on spr<·lmt>ns m th 
J\1 u:sculll ·s to lk<:tion . 

Research on Muscle T issues. 
Professor . \. H. l ·~nnor, l> <'pnrtment of_. ,~i~j 

· I "'' · I l l ' 't · ('· lll l"l'l"l \)slit ! <·h Pllll:o; ry, ~ ... ;If · ~n:t 11}\'l' l':':t .', :1 .·' •,. ,J. ~'. 
Snlm•y p:nh · I Ins \ 'C:lr 111 ('Ont pot 11~ \Ill h 1)1. 

1 ~ion·i~o u :ll;ll ~l r. ·l>. <r riflilh:<, H ri::iting rpst.'<~I'C~ 
C' h<• nti;;; t f'rom \\': tlc.•s. Trips wl'n' madt• to 1' ;11'1011; 

I• 1 t hl' t' Xpl'r points of tlw l oC'H l c-o:tst tilt' 11111 t' l' · . t 
'I f'' J' ]' f~ \ 'Si'1'111t{'\tnlfOIO <filii :llll'l' () 1\ ISS '•· O]ll' , • :-< :< ' 'J'ht' 

ltt t' :\ l tlst•n •u 's Dl'p•trlniPnt of l lll·e rtchr:tl t'~: 
1 1
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:1 f'LN lH'i 110' f r OZl'll and :-;lorPd, "·mtld h(' 1.1c ' 
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