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The Y ellow Robin at its nest. (See article , .. Bird Life,'' Page 11). 
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• The big. domed nest of the Lyrebird ·~ 10 a pos111 on on the cliff face where no 
fox can attack the young bird. (S t'c article on Page 11 .) 



Pu blish ed by the ~ lnstralian Jf ttseunt 

Editor: ~J. "\Y. g,·ans, c. D. 

\~oL. X II , :\o. 1 

College treet, Sydney 

Annual Subsct·iption, P ost Free, / 6 

Field Trip to North Western 
New South Wales 

By R. 0 . CHALMERS 

WJ l EX :1 ~ fll l'\ t'um Tru tee. :\Ir. G. 
.Tohn .... 0 11. of the fi rm of :\Iorlev 
.J oh nson L td .. g-c>m•ronsl~· otfere~l 

fimt JlC<' fo r a ,;\ I nsNml field trip the oppor ­
t un it~· 'nt'-' eHg-erly seized by members of 
the sci(•1111fi<· sta ll': 1hey spend the greater 
pat·t of tl1eil' tintc \\'ithin ~Iuseum walls 
and ehct nCL'!-i to Pxtcnd their l\nowleclg·e of 
the natural hi -;tory of the • 'tate at fin;t 
hand a re> k P<:n 1.\" soug-ht . 

A route in 1h<' "\Yest D arling' dist rict 
was planllNI h.'· R. 0. ( ' halrnet·s, 1~. D. 
,;\ Icl'a r th,· and 11. 0. Plt' tchet·. emhraeing 
at'('a"> of miPPnllog-ind. ;mthL·opol o~i cal 
and pH lc'H>lltolo:;!ica l interest. R. D. 
,;\ la<'kay ( pt'<'!Hli'Hior ) was in~luded as thC' 
l'ourtlt llH'Illlwr or tlw p~ll't~· whjc·h left 
~.vd11 ry on 11 th :-.\eptrmhrr, 19.:54. in two 
\'elticlr" ont• t IH' :\ l us<.•um t rn <:k <m cl thr 
othc~ J· a p:IIH' I nw kindl.\' lent by the fi rm or 
~lol'J , •.'· .J ollnson. .:\ fr . 0 . 1<.' )[. Kni~ht. 
hollOt'<tl'.'' ron·t'"PO IHl t> n t or tlw "\£ usrum, 
<·H ill <' ~tl ~ o i11 h is own <·Hr \Yith trailt•r , 
rH:t·OlliJH-llli <'d h.v ) Jr . D. \Yalkr r . The <1s~is1 -

H 11 Cl' ~iv<' n ' '·' ' tii Pse two fl'iencls of' tlw 
.:\ l ust'll ll' \\'as i1: V<• IU<lhl<•. ' l'lt('y JH·o,·idt'd 
p1·artic·ally all tlt c• c·<mlp ing· c•quipl1Wl11 and 
bot·c• tlw tmljM bu rden of t h<• <:Hillp dutiC's . 
In acldi tiot l tiH'\' IH•I JH'd t'ons id rnlhly with 
min r t·nlo!?·ic·al a11d anth ropolog-i<·HI <·oll<•<'l ­
Jilg . 

On t·e<H·hin:r Jhokc>n Hill our anthro­
p olou-ist H •Hl !H'<'pa ra tor left again a I most 
imm(•di:ltrly l'ol' ::\Ioot,ringee. when~ 
:Jfessrs . Kmght and "\Valker had all'eadY 
g-one di1·rc-t by lm-!nchi ng north-,rest fro1~1 
the nw in \Vi l<·a nnia-Hl'oken Ilill road aL 
D olo 'l'<lllk, :1 nd had set up a most cOJu­
for tab lc Hlld wcll-rquiJ)p <'cl <:amp. The 
<: hief wo1·k tlo rt<' hHe was the :-;tnch· and 
rrco rdinl.l' of the extc11si\·e galle ~·y oi 
pe<·ked ro<'k engT<l\'ing-s. the sc;neh for 
fossi 1!-i <!lld t h(• <·o il ed ing- of insects and 
r r ptil<•s. l ' nf'ol'tull<lt <' h ·. no tl'a t c of fossils 
except i llg' H I C\\' i 11 clt•term i llel h le \\'Ol'll~ 
tubr". \\':!-.. f"HJH I and thr qm~stion of the 
Pxact Hf!'E' of' t!t<· .Jfoot"'ing-et' rock~ r enuti11s 
lllHllls\\"<' t'rcl. '!'his intt•re:-.1 inO' area het~ ht'en . ~ 

d<•sc· t'l hr d bel'm·p in t IH's<' pages ' . ~. 

"Whil l' work \\'Hs proc~?eding- a1 ..Jloot­
\\'ingrc. th 1' t w<, other IIWmlH'r s of the part.'· 
<'H ITipd out miiH't'<llog-it·al <llld palcwon to­
log-it·al \\'Pt·k in HIHl at·ouncl Hrokrn ll ill. 
~PP<'lllH'!ts \\'CI"t' ohtai11ed frotn the I'('C('IItiY 
di X('OV(' I'('<f dc'pOsits or delYiclite (oxide t;f' 
tiJ';Jitium, titnnitltll <tlld iron ) . .J ir . li on>, 
oJ HrokPn 11 ill , g-uidl•<l us to a li ttk kno\\'n 

1 lbrrt•lt , ( '. Tlii s il lat.ra zine , i ii , J :!, 1927-9: 
11 I. 

' <'ltafutn:-;, n. 0 . ' l' liis ~ l :t gazine . :xi, .i, lH.H : 
f.) H. 
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and srlclom Yi~itfd locality on Ilu01wille 
f::;tation, whrre the> rare gem mineral titan­
ite (calrinm titano-silicate ) occurs. A 
Yisit was paid to ::\l c.:nindee. 70 miles a"·a~· 
on the Darling, in particuh:lt' to the site 
of a clE>rp chc•nDel being ex ea ,·ated between 
Lakes M t•nindef.) aud Pamamaroo by the 
Water ( 'om,en·at jon and Irri~a tion <.'om­
mtssJon. :\h-. Ft·<'d Carbon, enginel?r in 
char:.re of the proje<:t, led us st rai~ht to a 
spot in t hr <'X<·a \'Htion when•, at a d<•pth 
of 27 fr><>t. shells and oeca:-;ional vertrhnlte 
r emains were fou11<l. The I at t<'r comprised 
frag-nwnta ,.,,. jawhon<~ · ( withon t teE'th ) of 
a maet·opod, and 1-1 vcrte lwa of a largr fish. 
The shell t·cmai 11s have ptovrd to be those 
of li ,· iu~· speri<'l-5. .Jir. Carlson has kind IY 
prom i:-;NI to -.:ollnd further SlH'<: imem; \\'h<··n 
excavation~. no\\· distonti ntwd, start ag-ain. 
and it i'i JtOpNl thHt the g·<>ological i-lg'(' ol' 
these dPposits may bp cletc•rminccl. 

Tlw pct rty was r<·-u nit<'d at .:\Ioot\\·ingct• 
and l-J<'t out for :\ lilparinka, re.)Ollllllg' 
the BrokPn J l ill -TihoobntTH t·oac1 tH'lll' 
l~,owlet·'s Gap. It was orig: i11ally int<'IHied 
to r<'tut·n to Sydnc•y from ~lilparinka. 
,·ia \Vanaanng, to provi<l <• an oppor­
tunit~· to exami ne ahorig-inc1l <·amp 
sites a11<l work'ihops, clnd to c·olle<:t artp­
fa cts. i\1 rteotit it phenollH' tlH at'<' rrpodcd 

Photo. H. D. )LH ka.'. 

at inteeYa!s from noeth-western :\cw Ronth 
"\Vah·~ and it was hoped that information 
on th<' \\'hereabo11ts of mdeorites mig-ht be 
forthcoming. Ilo\\'eYer a mechanical brcak­
dow·n 1~1cant ~n enforce<l de'la~· in the 
l\lil pa1·i n ka -Ti hoohnrra district. Our t\('pot 
calllp was ll<'Hr One 'l't·ce wat<' rhole. 
160 miles north of Brnk<'n Hill. 'l'hig 
delaY, and the ftoodwaters of the Bulloo 
and· the Paroo hHYing lll<Hl e tlw ~ran aar­
ing roa.tl impH:-:Hable, n ecPsH itatc<1 c-1 rt'tnl'll 
to l::',nlncy t ite wa)· wr had eomc. throug-h 
Drok<'ll Hill. ll owe,·cr p:oo(l use was madt• 
of tilt• tin~e and much anthropolop:ital clllrl 
molol.dca l matrm·ial \Hls eollc>etecl. 1\ll h;lnd~ 
<u.;s.istc•d the anthropolog-i~: l but tiH't'<' wrre 
uo Yolunt t'Cr s to <-H·(·Ompany th e pt'<'IHlt'a{or 
ill his \'('1'~· SJH'Cialized ,job of calthing- lin~ 
snak~"'s. 

'l'lw \:V (•st('r n DiYi:')ion wns C'XIH'I' it' tH'i ng­
one ol' tltl' hPst seaso11s within li\'ill~ 

lll('JIIOI',\· . Tlw ground i 11 llleln~· parts \\'a~ 
<:arpt'trd with ('olom·rul \\'ilcl ftowt•rs and 
ri(·h pa:-·:lurrs Pxlcnded all the way tht·nngh 
the 110rmall.v low nlinfall <HNls l'ron1 west 
ol' tlH' 1.>-i nviJ nlinfall Jint• at ('obHr rig-ht 
to lh <' H- im·h 1·ainf't-lll lint• at TdlOohurra. 
the most HoL·th-Wl'SI <:> l'ly town in ~t'\\' ::)out h 
\Val<'s. 
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On r pg]aeontolog·i t h ad visited 1\Iilpa r­
iuka and Tiboobnrra some ~-caL·s ago a nd 
has descr ibed 1 he nonnall ,. a rid llaturc of 
this region.3 1 n t hat ar ti<: le he a lso ~1es­
cribccl foF;s il localities f 1·om which lowe1· 
( '1·etaceous mol luRes and siJici fiecl wood 
\T€'l'C collrctecl. These sites were r evisi ted 
dur i11g the fiel<.l t r ip. 

rrektit-o (gla<..;. )' meteorites) of ·won c1ce­
£ully fresh appearance wer e pre~ented to 

3 Fletcltcr H. 0. This :M:u:razine, ix, 9, 1946-9 : 
313. ' ~ 

t hr l\I n3E'lll11 some years <-~ go by illr. V. C. W. 
Nichol ls, ownPl' of P incla 1·a S tation to the 
east of rr iboobnna, w hel·e they had been 
fonnd . It was not possihle to visit t llis 
locali ty but inquiries were made from r esi­
dents of 1 he district and a close watch was 
kept b:v all members or the party while 
collecting aborig inal implements. T his 
Yig ilance, unfortunately, was of: no avail, 
j ncli rat ing how rare tektites m LLSt be in till 
north- we<.;t ern coruer of ~e''' South Wales. 

Exploring Between Tidemarks 
I . Zonation 

By ELIZABETH C. POPE and PATRICIA M. McDONALD 

N o experienced fbherman who wanted 
to gather cnujevoi ascidians for 
bait ~woul d dr eam of lookin g for 

them on the rocks or w harf p i les except at 
Jm-v tide. lie woul d know t hat this a nima l 
does not live at h igher len•ls. By apply ­
ing thi: knowledge our fisherman shows 
that he ful ly a ppr eciates t he fact that 
certain p lants and anjmals occur at ver y 
definite al!_d often c learly defi ned lev~l s 0;1 
the shore. J n fact) he h~s observed one 
example of what is called the zonation of 
org-anisms between tidemar ks. 

Another clPae case of h ori:wntal zona­
tion of a mari11e org:au i::-;m may be seen in 
the well-defined "frieze" of r ock oysters 
g r·ovving in p laces li ke Middle H ar bour 
(P ort .J aekson ) ot neat' the months of 
coastal ]nlets like Broken Bav. As maY 
hr seen in t he first i1 Just ration tlw baucl 
of oyste t·s, w hen viewed f r om som<~ dislan <:e 
away. NPems to f!T OW up to a ccetain h eig ht 
on t he roeks a.nd above t bat level 11 0t a 
str aggJ<'r appea1·s. I t is e:1s tho 11g lt "lOll! (' 
giant i11:U1d had t·nlecl a lt o1·izo ll tal l ine a nd 

forbidden oysters to settle above it. II ow­
ever, wheu a closer approach is made to 
s ueh a well-zoned ar ea of 1·ocks, the upper 
limi t of t he o~rster band will be seen to 
s.how minor i r regula rities due to the alter ­
i ng conformations of the boulders and 
other local fa<:tors iu the enviroument. I t 
is thus obviouf.i t hat the broad patter n of 
·hore zoning is g<:-nera n~- mor e ea ily 
appre<:iatecl £1·om a distance. 

'l'ltis zoning· of the rocky shore is not a 
local prcnliar ity bnt ]s found an over the 
world . 1 t i:-; a special insta n<:c of one of 
the great pr i nc.iph-'s tl1e:1t clete1·mine thr dis­
t r ibu tion of a ni rllals and p la n t-s- namely 
that oq:n1 nism:-; tend to l>e distl'ibntrd in 
horizon t al layers. A fami liar example o£ 
lhis kincl of dist ribution is t he la~·ering of 
1 he Yeg-(• t ation ou a h igh mountain. .i s 
011e c lim b<.; upwanls, the trees brt!onw leH~ 
dense. c,;mall (-' l' <:l ll d fina 11.'· cease to exist. 
A b OYP tht' '' tTee-lille, ' ' the "cgetation con­
sists of ~Ta~s(':-;, m o sp:-; unci licht-H!-> and if 
we !J,'O hi ~·h en ough, we• n'<t<.: h t he ":mo\\'­
lin t', '' H point ubon' \\'hieh the snow l il's 
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Zoning in a sheltered estuary: The regularity of the top of the light band of oysters is clearly 
seen above the darker band of mussels and seawceds. 

OlJ the p:rouncl all the ~·ear and no plants 
ar e viioiihle. ~imilarl,v the animals on th" 
lllOIIIttain. <1c·p<•ncling as tlw~· do on the 
plants for food, .:1 r e zoned ac<·orcling- to t he 
Yf'!!Ct:ltion a va i1ahle. 

On local "ihores t hf' pattPrn of zoning­
wn· irs a<·<·o rclimr to 1lw amount of ex posure 
to pounding <.;nrf. In sllrlt r l '<'cl W<ll<' rs a 
hand o f O\'SI<'I'"i ma\' CO\'Cl' thP rO<·ks to the 
Yirt ual E>.-..::< ·111 -.;ion ·of all otiH' t' kinds of 
animals hnt on s n r l' beaten short's t 11<• hand 
of' oyster t; is 1·ep!ac·cd by f' ri<>zes of lim~' 
worm tuhes and haJ·nac·l <>s. l11 thP l'ollo\\'­
iJJ!:! <l<'stripti o ll "'E' ha\'(' ciH>sl'll au HI'<'H of 
rx po~Nl <·oas1 'ill('h <~ s ]s I o h<' found on 
lliHll\' of 1111' l'oc ky lwadli:lnd t'<'<>fs in N<'" . 
Nouth \\Talc's. f .{J .• ll arbord. ~~('l'(' \\'<'lh<'t· or 
( ' IJnd u lla . }i~() l' n•as<> tl s or S<l l'ety t 1\(• ZOlla­
t iCJll Cl bonf t q he <l rs<'l'ilwd is not t Ita I of 
tit ~ llll>l-:1 c•x p,>s<'d <tlld t lwt· t> l'orr <lnttg-c•t·ous 
point s 011 t lH• I'N'f:-. but ol' <li'<'HS \\'IJi<·h are 
:-.cllll< '\\ l1at shc> lt<•t·<'d l' t·Olll the f'u ll fot·<·c 
()I' I 11 <' \\"<I \'('S H I'('H S IH' \ '{' 1'1 hPi c•ss lns lt ('cl hy 
w l1itc•, J'o;~ tllill g- \\"Htc·r. 

Photo. E. ('. l'npr . 

\ V11 gN ·ro E).PLORE. 

'"flw duration of a low tid t• is limited. so 
it is lwst to "tart explorations \\·hile ~hl' 
tide is stil l l'all ing-. Thet·<' an• two ln~h 
c~nd two lew hdc•s i u a pproximatelr e':el'." 
I\\'C'lltY-I'out· ho!trs. 'l'h<'Y nn·y in tlw he11!ht 
to whi t'h t!te,- ri se and 'rail. as llHl~· be se<'n 
ll\· l'E'fc• r<'ll ·~ to lo<·al tide ehart~. Erer~: 
n.t' \\' i'ltHI l'ull 1110011. there <11'<' 1wriocl" o[ 
:-.[H'ing tid es whi<·h an• g t·c•Hter tlwn an'r­
Hgt' in th<' ir t':l lll!<' ( both up a1ul do,~·n · 
l'o llowed ., wee!< o1· so la t<'t' by tH'HP tull':-. 
\\'hiclt !!an• :-< li Ht ll t'r ntngt•s than clYl'l'HI!l'· 

'l'lnts it lll<t~ · he appt·ec·iakd thctl tiH• lw:-.t 
titnPS l'o1· shO!'<' c•xplon1tiotl will lw .":hell 
t ll<' following· ('O IIIhlllH( ion Of ('01Hittt011S 
()('{'Ill'S: , \ pr t·iod or I O\\' spring- tides. <:a im 
'-'<'<~" illld ·1n otr .... hore "'i nd. \Ye \\ill l'ollow 
the w<ttt•r as if ~·<ws do\\'11 and d<''-<·ribl' tlw 
zo ne•-; fro111 tlw 1\lp o[ liH· s lt m·e do\\ 11 to low 
\\'Hfc• t· ll l:ll'k. 

Jl rwt SltOHt·: .\ 1n:.\. 
'I'll (' lt i<,.d tes1 tl l'{'<l :-.i of th e' siJon' J'()('l\S, 

alth o 11 g·h Jll o~t ly onl.\' kt>pt dantp hy flyi11~ 
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spra r, Hr <> popn]atecl b,v two small kinds 
of p~'rjwillkl<· snai Is- a nobh? one, the 
noddy"· ink ( 1Y odd il itto1' i na tube I'(' ut at a) 
a lld H ~n1<-1 llrr . smooth bluish one cal led 
Jl elaraph l' unifasciata. T hev <:1ctnallv 
vlimb above the lrvel r ea<'lwcl t'lv the hio·h • t" 

tides. ~o YisilJle plants occur on thest> 
highest shore rock:-< in .:\ew South Wales. 
An occ11"'imwl swift-moving cr ab ( Lepto­
grapsus ·1•a rie(laf us ), and a sma 11 limpet 
:found on YCrtical rode faces are the only 
other common creatures to he seen and 
then ou I~· in fa Yonrecl places. 

Of the two p eriwinkle.- me11tione(l the 
uodcliwink climb~ to higher le,·els <lllCl is 
les"' abundant than the smaller Jllelaraphe . 
It has a tencle11Cy to hide in nooks and 
cra11nies find "- ill not genet·all:7 be fonnd 
except \\·herE' fi11e ~pray blows a~ross the 
backshorE' r ocks.. llielaraph e often clusterH 
together iE depressions or shelters iu crack1-i 
hetiveen the r0cks. Young ·pecimE'ns of 
this peri1rinkJ<? ma~' also be found lower 
down on the rocks in the harnacle zone. 
They are in the process o£ Jnigrating up 
the :-:;borE' from the sea where they were 

hatcll ed. The adnlt I)Cl·iwj nklc·s l1oweYcr 
' ' li ve a lmost E•xelusiYely on the high sl"10re 

rocks. 

ZONE J NOlCATORS. 

Tn describin!?· the zo11ing 011 the rocks it 
is customary to name a zone after 011e of 
the an jm a!s or p lants '""'h ie;h fi{!'m·e promin­
ently at the part1cula r leYel COLH:el'ned. The 
beHt in(lica tor~ of zones are those OL'gan­
isms wh ich ~-row attached to the roeks or 
which move aronncl only to a limited extent 
within the 7.one. 'rhus the highest area 
of the shore i"> named the periv\'inldt~ zone 
·with 111 elrwaph f' as the indicator species. 
Below it Jjes a barnacle zone with up to 
seven diffPrE'n t species of aco1·n barnacles 
gro \\'ing in it . Next comes an area ot rocks 
eo Ye reel by a band of limy worm tubes­
the 0 alcola1'ia worm 7-0ne. In the warmer 
months, ho,.~,·pv e e , the worm tubes ma:' be 
partially obscund by an OYergrowth of the 
green sea lettuce ( Clva ). rr he zone bclO\\ 
t he Gctl('olar1·a one is the cunjnoi a:-lc:iclian 
one which ' ' 'as referred to at the beginniug 
of this aceonnt, while below thi.· again i 

Zoning on a n exposed shore: T cp of I he kelp just visible in the water with the cunje,·oi as a 
da rk band between it and the whi le Calcolaria 2one above. Barnacle zone only poorly 

developed here. 
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a zone of bl'own kelp. 'r lw organisnts nsed 
as inrlicat0r-, and for which the ~OilC~ a r e 
nanwd, ar~ ill ustratecl on page 9. 

Eaeh zone is not populated rxc lnsivt']y 
bY the org·,u"!ism after " ·hic; h ]t is uamed 
btlt rathei· there js a ,·aried gToup of in­
habitants which prefPrs to I ivc at each 
pnrtitnlar level on the rocks. T he indi­
<.:ator is nse[ul merely as a guide post to 
the zonr ~nHl its asBociatccl auimalf.l. .1\ot 
all Hpecif's inc>lucled in these assoc iations 
are confined exactly to the same l-lhore leveL 
Some ma~· ra n~e more widely than the 
indicator species ,,·hile other· occupy a 
narrower range. 

ZOXES B F.'l'WEEN HIGH AXD T;OW w A'fER . 

'l'be perivvinlde association has already 
been described. Only a few species of 
animals wer<' noted, for not many organ­
i. m, can adapt themseh·es to the rigorous 
conditions of the high shore rocks. As one 
explores at lower levels, one is struck by 
the iucrea"e both in the number and Yarietv 
of the organisms found. This is very 
evident in thr:> 7.0ne immediately below the 
pet-i"wjnkle one- the barnacle zone. }Host 
prolific is thr little honeycomb barnacle 
(Chmnaesipho columna ) . A~ many as 
3,000 have bPen counted in a S(lnare foot 
and th~ rocks may even appea1· white 
o,,·ing to a coating of this particular 
barnacle. 

Othel' kinds of barnacle \YiU be found 
v...-here the surf actually breaks on the rocks. 
They r eYel in the "white v;rater '' and are 
lmo"·ll as surf lJarnacles; stiiJ other kinds 
p1·efer the shelter o£ crcYices or the lower 
:-~icle of boulder s. Besides the barnacles 
othe1· types cf ~:mimals may be numerous. 
Among thes0 are the Hevera l kinds of 
small periwinkles- the black and '"·hite 
striped _Austroeochl cas, the plain black 
-:\lcla~erJta.s, the lVlnlbeny shell ( Mm·uJla, 
m~wg·malba ) to mention on ly tht• ntot·e pro­
mment sea sna j]f.>. H ere is also !onn cl thP 
co_mmon Empet (CeUwna) and t he higiH'st 
cltmber among- the coat-of-mail shells 
(&yphor·och1:ton ) . If t here ar~ craeks ot· 
pools f'nl l of wate1·, tlll'ee kincls of anemones 
may be <:;ren- a r ed one, <1 g t·re tt onr and 
an ol~ve one, speddcd with " ·hit·<' and 
hr·own. Thi~ last anemou(" often camou­
flage~ it '3P I I' with specks of shell and s~1 nd 

grains. Some f;mall crabs may be seen 
sc:uttling ahou t at thiH sl1ore leve l, while 
t h0 very sma 11 fi ve-armecl seas tar (Patil·i. 
ell a exig u (( ) Jives in m any of t be shallow 
pools. 

R<'lO\'.' the ~nr£ barnacles the Galeolaria 
-,rorm zone brgins. It is generall~r easih 
recognif>C'cl brcause the rocks ar0- covere(l 
by a deu~e white mass of inter-twined tnhes 
eaeh bein~· about -k of an in<'h bore and the 
whole tnbe about ll inches long. 'l'he 
Onleolaria fonns thick cauliflower-like 
masses i1~ phces slightly sheltered from 
the fu ll force of the wave. · but it also 
occurs as isolated tubes scattered on the 
1·ocks h1 less favourable enYironment ·. The 
flesh of the worm i s black in colour, a· 
may be :een when a wavel '-'t lap.· owr the 
tubes. When the tides recedes the \rorm 
retreats i~to its tube pulling its door ot· 
oper culnm shut behiud it, t lms presenting 
a11 impenetrabl e front to the out. ide 
world. 

'rhe tiny space::; and passageway be­
tween che tubes provide ideal hide-outs for 
a ·whole host of small cryptic animals. 
Other worms of several types, small prawn.· 
ancl ~ea fleas, little gastropods of many 
kinds a marine spieler and a most peculiat· 
stalked barnacle (Ibla) which often shows 
on the surface as black hain· patche · 
among the geJ1eral white colour. Some­
times a dens0, short mat of coralline sea­
,.veecl e;arp0ts the roc-ks at this level. 

Next rome~ nH' cunjevoi zone. Cm1jeYoi 
is an aboriginal name for the asciclian 
known f\<'ientifically as Py1.o·a stolonifera. 
Sometime'-5 the:y are found gro,ring separ­
ately, bnt ordinarily they are dcn~el,v 
packed together to form a k11obbl~r qui lt 
over trH1 n~, sq uare yards of roek. The 
i .tHliYidn~ l anil'nal has a cyl indrical shap('. 
abrn.1t six inehes high and two broatl, its 
tou!2'h outer <:asc is u~uallv hidden bY a 
t hi~k gTmYI h of short sea,Yet~cls. 1\t the 'top 
<ne 1 wo openi ug·s for tlw intake an<l ont­
:flow of sr;t wnt el'. At low tide, little jpts 
oE wal'f' t' ':>q llil·f from thC'l$e openings, thus 
aceounting l'o1· tllis ascidian 's other popu­
lar name of "sea ::;quit·L 11 H OIH' <·nt~ 
through tlw oHtPr tase with n sharp knife, 
it is fot111 1l t(J l>e a bea util'ul 111al1YC eololll' 
i:l tt d to cont<1 in t lw rr<l fleshy pal'l of the 

( Conliuu.erl on page 10. ) 
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Zone indicators: 1. P eriwinkle z.one-Meloraplre unifasciata and one Nodililtorinc1 tuberculata (na tural size); 
2. Barnacle zone-main ly Tetraclifa rosea with a few lim pets ( 1/ 10 na tura l size); 3. H oneycomb barnacle­
C hamacsipho columna (natura l size); 4. Calcolar·ia w >rm tube zone, with tra nsi tion to barnaclt: zone (± natural 
size); 5. A few isola ted cunjevoi asc idians (Pyura stoloni[era ) ( I / 5 natural size): 6. Dwarf kelp-£cklonia 

radiala (grea tly reduced). 
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an imal. 11 1s this latt er part which is 
used for hail. lkl'ansc of its popularity 
as a hctit. th<' c· m1jevoi Is often removed 
from t h(' roek" ~111d on ly sratterecl incli­
vidnals ma.'· lw found. 

L0\\'('1-it or t hr in terti dal ZOJH' s is coverc<l 
ln- lclJ'0'<' bl'own secn,·eecl.s like the Dwarf 
I(elp (Ecklonia ) or the t"·o-foot hi~h, 
fami li<"ll' Pl! y llospora, which is freqlH'lltl~' 
sE'en \\"it "lwd up 011 the bearh after storm~. 
rrhis )at tet• "NlWCNl is beloved of S111Cl 11 
hoy. who <le l ight to pop t he gas-filled floats 
which H t·r attHC' lt rd to its yellowish-green, 
strap-like bnmelws. Hound t h e bases of 
the Ph yl!O'])()rrt g1·ow most vh·iclly colour ed 
pink and lllc:ttn·e algae, some of \Yhich 
look lik(' paint .·pilt on the rocks ( they 
fn·ow so c·losP to it ), and othen; looking 
like t u fty litt le bushes. TheY feel hard 
to the t()llch owing to the deposition of 
lime in t hei r tissues. 

ZQ):A'l'JOX .\~0 ITS CAP ... E . . 

It is it~te r('sting t o gnes~ at the cau ses 
underl:·ing- 1 he zoned arrangement of shore 
oq~anisms. r t is generally held that the . 
degree of <'xposn rP to clesiecation is prob­
ably th<.' mo<.:t potent fa <:tor controlli ug 
shore r.onalion. Chief factors in the envir­
onmcllt eo nt ribnting to desiccation are 
winds. J i ~·ht, heat from the sun, and, of 
course, Ol'! th e intcrticla I r ocks, expo~-;urc 
to air at low tide, with the last named as 
the rno . ..;t i:npol'tant si ngle fador . 

Tlw nrt r rsnl t of this complica ted local 
t ida l 1·hytt1m i:-; 1 hat ~c ~· ~ain of the highest 
areas of the r..;hOJ·<• rod•s are only <:OH'red 

Interes t i n M a r s u pials. 
Rc<.·en t \' is it s to tilt• Aus tralin n ).fuscum IJ\· two 

.\mt• l'ic·~tl! r cs<:al"<·h WOI'kC' r s l o ~:>tad,v the co'mprc­
h c·n ,;i\'C' tllat·s upi:l) <" <>lled i ons scrn.• to cmphasi st' 
th<.• collllllllt'd O\"t' t'sc·a s inlc rcs t i11 thi s group of 
auim:ds . 

l>t·. l~ nac•s t L utHh•lius, a l•'uiiJright sc h o htr, 
px:a n aiuccl n s<.•t·ic•s c1f t!l :ti"!Hipial c r :111ia to c·Otll )HII'C 
t ltt•Jit with sub- fos si l s pc•c·iml'lls ohtnined l ty !a im in 
c·:t\"(' rll'posit s in so lllh \ •Vustc•rn A11s tnlli:t . J>nring 
au c x;lll t; n:l( ion uf the• tllat e rial in (·Ompau y with 
th e "' ' '"''"l: il o g as t , two s lw lls of tl tc• s n~;~ll Bro:td ­
t'neul H:.l l<nng:1roo o f th p soullt -wt•st, :1ppnre utly 
II C) \\' c•x tiu c·t, \\'<' J'v di :;c·O\"l'I"L'd an1ong ::wme un ­
lor·:t li sc•d old c·o llc•c·ti o u c·r:tnia. 

'I'IH• otlll •t· . \lltl't"ic·:lll vis itm·, Dl'. F'r:lltc·t's A. 
Bt>tt C'dic-t o :ooi ogy lh'p:trtnwnt , l ' 11in•rs ity o f 

hy s('a wa trt once or twice in a month 
( ('X<·<·pt for sto 1·m~) and then not for lon., 
'l'h c I OW<'r..;l m·<.•as a re ex posed to air i t ~· 

. ll I I) . •I l !-it as o<·<·aswnc~ y an<. to a m tents and PUr-
pos<.·~ ar<' v1r1 nally part of the subtidal ot· 
pc> rnulnen!ly w<~t part of the shore 
Bet we('ll ti1CS(' two grades of exposur(' r. 

I } 1
. . . lP 

p a<:('S w H ' l'(' C'O nc JtJOns are mtermediate 
bct~v<'<.'n the~e. E>Xt1·ernes so that one can 
<:>Hsll,v :-tp pt·rcH:lle that each level of the 
shore has it:-; own p~nti<:ular percentage· 
valnc 1 or _ex po~ure and the animals and 
plant:-; wh1eh ltve at that level haYe to 
a da pt themselves to it. 

Th r h i ~~·hrr ~ marine animal lins ahoYc 
low wate1· mark the more it has to be able 
to witlu.;tand clc·sic~ation . Some kinds of 
or ga nism"l a re not so well adapted to 
exposnrr and they oc<·nr on the lo"·er part 
of th t' l'Ock:-; : others are almost tenes­
trial they put up with so much exposure 
to ail'. Th n~ in their colonization of the 
tidal a rea p lants and animals haYe through 
pa~t age · migTMf'd u p f rom the perman­
ent]~· wf't subti<lal zone to occup~- positions 
on the rocks in proportion to their adapta­
bilit~· and hal'cline.·.· to \Yithstand exposure 
and bMt C' t'i l!g'. 'rh.is accounts for the 
a l' l 'H l lg'('lnt' nt into h01·izontal bands, for OYer 
the ctg(·~ e:-tc il r..;peci es ha · becomf' so adapted 
to ocenpy one particular shore lewl that 
it cannot now survive either abo\·e or 
below this zone. 

Xc.rl ;.,sue : Adaptations of Sea ·hore 
.A nima !.-. 

(':tlif'(lruia), a lso a F u lltrighr sd10lar. had h~l'll 
c•ngagc·<l iu p os t -g r:tcltnJtc r esca_rch at. A dc·~:wle 
L:nin•rsih· and \\hilt• there exanunecl sk ill ' <•f the 
pouclt<.•d ;wim a ls in to nn e:;t ion with her st ud.'· of 
t lt(• minostopi c· s t rndn n· of marsupial hair . .. \ 
s imilar slll(h· o f tltl• ltair sfrudurc· in th e• fiylll!! 
111:1 ntnt:t Is or' hats had sh owu i nt<•rc•stiug sigus of 
tlt C' i r n •t;tlionship. I h. H e•leclitf s n•sc;\l't h. ma,r 
JII"O\' id(' indi c·atiollt" of the• e:1rly fl llN'sl ry aud Jllh' r· 
l'<' l:tlions llips of <"<'l' tnin utanm pial familit•s. 

' l' h1• t:1nno qn:1 l t· Oll !>dions II"C' I'C' n lso ~tmlit•d 
IT <·I ' IIt Jy lt r Dr. H . .J • .\l:ulow ( W ildlifr- ~urn'." 
1'-k<"tio r), ('·.H. l. H.O. ) and ::'llr. (~onlon L,nlt' (.'k ·. 
~l : t s l t> l' /\nint:ll ll t•:t l th l.al>o r:tto ry ) . Dr . .\l n rl0\1, 
, 1·a s in\l'stig:~tin g thP past and pn•st•nt nt ng'l'S yr 
tll:t rs upi:tl spt> ,• tt•s · .\I r. l .y nl' sttlll il•d manHIJII:tl 

JHi lt C'Jt l' lllllt·,l ( IS . 
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Bird Life of Warrah and the 
North Hawkesbury 

By ALLEN KEAS T 

I 'L' i ~ dou ht fu l if ;mv i;tt·eam on the 
c·oa-.:t c·Oill jMrc>s \\'ilh th~? Ha"·k~?sbury 

HIHl lribn ta 1· i c~ for striking and diverse 
ste tH'l')'. . .. \ !:!,'ood portion of its watershed 
lies in the Hlue .:\ fountaius . a r egi011 of 
ahun c1an1 "·aterfalls. c·ataracts. rorl,~· 

gorgt•s, lnxnria nt vegetation, and mist­
~hrouclcd v<:dh•Ys. I ...~o\\' down, rngg-ecl moml­
tain..., gi\·f' \\'a~· to open parkland, rushing­
<.;n•c>k to clra ,. t'Padws fringrd h~· river 
oaks an !l (~mn". Then. for p<.•rhaps hn•nty 
miles. \\'iclf' ll' <'adows Ht Hl till ed fields, th<' 
('C' IItt·r or H,\'(IIH'~' ·s dai rying and \' egPtahl r 
indust t·.v . :11'<· ac·ef'-;sorirs of the river. Bnt 
it is in tlw l!dal zone towa rds the month. 
wltt> t'<' t·u ~g-rd "'" ndstonr cl iffs, headl<mcls 
and hi11IL; stand s ilhOtH' ltP<l against in lels 
and <·Ovrs ol' vivid hltt(' 1 hat 1 hr ri \'l' l' find:-; 
its 1'11 11 P<' l'sOtta lil,v. Ifc• t·e there Is g n111 -

deu r a11d (:olour, ban cn I'Otk £<:1ces ancl 
r ich hiilsidcs or statel~· gmns, platranx 
C0 \ ' ('1'('<1 with \\'iidftO\\' ('l'S. and g11llies Ol 

cab bHg<' t 1'('( palms. Animal life is rich 
HlHl nhnn<lant clo\\'n where n Yer ap­
pro;wht•" sea. 

F'ol' se,·crHI yt>ars it has been my good 
l'ol'tune to <'<liT~· out. field "-ork in \Yarnth 
~an<.;tum·y, on tnr north shore of the Uaw­
keshun· brt \\' ('<.'11 P ra rl Beach and Paton~nl. 
I t is .h t>l'<' . i 11 the vallt>~· behind P t><lrl 
Beach. th·tt the l 'n i,·ersit,,· ·s field station. 
the ( ' romnH' lin Biolo~ieal Station. is situ­
at ccl. '!'his p1·opcrty ,,·as giYcn some .n'<lr:o. 
ago hy :\ l iss :\lin.trcl Crommelin1o eneonr­
agc th r -.;tuch·. h.'· seienlisb; <-Ul<.l slud('llh 
alik<'. or th r fl ora and l'amu1 of the I l aw­
k<•:-;hlll'\' . 'J'od<l\' its fine huilding-s mul 
I ihnlr,,; for111 H ~\'OIHierful lwatlquart<•rs. 

Illu~ tra tion shows-The mouth o f the Hawkesbury from a Warrah hilbide. Pearl Beach is in the 
foreground and Lion Island in the midd le distance. Barrenjoey and Pa lm Beach are behind the Island. 
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The library building of C rornmelin Biological S tation silhouetted against 
the hillside gums. The structure on the left protects experimental plants. 

\\arr:1b ~.mctuary. till' onl~· national 
park on tlH' north :horc. <·ontaim; :omr of 
the fin e:t hush land on 1 he Jo,ver rivt•r. 
Immediately bC'ycnd thf' park are othc1· 
Yalnahle ar<·a~. intlnding the mangrOY<' alHl 
watcr:-.ide lire of Paton~a 'reek. a11d tlw 
fre:lnrat <• r ll'ar:h behind Ocean Bf'ach. 

\Yanah lws a fnl1 c·om plempnt of ini Cl'<'st­
jng birds and mammals. L~-rebinls in­
habit t·hC' sandston<' gu ll ie:. 'ea gaglC'. 
~oar abon• the riYcrside c:liff1) and ne~t 
within ! h<• park. t;mall mammals. fol'l'l-lt 
birch:. rcptilC''i and insects are abundant 
during tlw <ll:l,.Y. ~ight is tharatteris<>d by 

Th~ half-grown Lyrebird 
chick from the nest on the 

cl tff (see fronti: piece). He 
is covered wi th long, '' arm 
down, and the powerful 
feet and long claws with 
which he will turn over 
debris on the forest Roor, 

are well developed. 
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The hen Lyrebird, her tail twisted out of shape by long weeks of incubation, scratches amongst 
fe rns and debris in search of insects for the lusty , growing chick. 

the thump in~· of ,,·alia bies in the unclcr­
grotrth, the ehattfring o£ posfo.iums in the 
treetop., and th e calls of the Boobook 
Owl. 

Spring arr ives at Wartah in Angust 
''hen ihr barrf' n plateau-top heath1ands, 
soaked b,· the \Yjnter rainR, come t o 1ifc. 
This is the wildflower conntr y . vVhite 
heath., !1ink boronia~ ancl Aeriostemon~, 
yellow pE'a: and botUebrn~b , r ed Grcvii­
Lea ·and ('aJlistemon fot·m a many co loured 
mosaic. Ahundant n c<.:tar brings the in­
st>cis ancl birdH. 'l~h e la11 er are h)' far the 
most <:Oll'ipiru ous iuhahita ni s. Perhap~ a 
dor.cn sp~>c i es inhabit the he;.Jth lancls , 
mostly boncyeaters, a11cl iu Angnl-\t the air 
is filled with thr ir nest ing- Rongs. 

~ 'ev t·em her is th~ month to start invcsti­
g-ati nQ· tlw act ivit ics of the inhabitcwt~ or 
the gLtll iro;: and fo t·est s he low. Let us th en 
w01·k ou r \\'H\' do\\'n the s id e of the c·li ff 
t.o whrt·r the "H1 c rfall s pt·n.''s ovr 1· 1 ho 
fPrns. f t is a bit of sc:ramh iC' fo r tlw nnd cr­
g r·owth i<.: <lens<' aJJd the rocks s lipprry. B ut 
tl1; finding of a big <.:avr rewards om· 
efim'ts. \Vc· cno·frlv exa minr 1lte mv1·iad 

0 V ' 

footptints in the powdered sand of the 
floor. One can trace the peregrination 
of the tiny marsupial mice or discern 
a lizard 's l~urriecl dash to safety. 
And ht> re is the "giant" print of a lyre- 1 

bird ·which has recentlv bren inYf'stigating 
crack.· an cl fi'-isures fo~· spiders. A small 
brown h i rd ~·uddenly appears around the 
honlclcr~ a nd scolds us. It is. the Rock 
Warbler 11H' on I v bird restricted to the 
sc-mclston'c bc-'lt of the SnlneY area and 
whose r~nge is I imited, it i lw1ieYed. b~r 
the n eed fo1· eaves in whic h to hang a 
bulk~' ne:-;t. \VP thoroughly search tht' b ig 
C<:l\'e mtcl some of the ho11lders bnt fail to 
find its lwrne Ho" c'·er, H fine clump of 
the little TonuTtecl D ('m1robinm on·hicl 
cl J)J)('al·:-; wlwt·e t lw s un bC'am:s ·A ickcr on the 
J·oek ~-: urfac('. 

'"rh(' ionrnC'v dowuslrea m is OYc>r moss­
c·O\T I'<'<l .. loi!;s. 'tll·okc'n roeks, a 11cl wide g-1 is­
tenjJ,p; pb·t forms. '['he vegetation is clC'nHl' 
h er e c1n<l il1 e (· ~wop.v ahO \' t' so th ick t h<tt 
110 ~nnlig l~t j)(' tl etrrltcs lo pHil ern llw snh­
stntt um. OllC' ':-; ruhbC' t' sole's, hO\rrYer, 
1110\' C' noi.,rl es:-:; ly o,·e •· the s moot h roeks a ntl 
log:i5- a Q'l 'N t1 asst't in the st udy o[ shy 
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('l'('<l(\ln'"· No it is that we <-1pproach with­
in 1\•l't of <1 snlall b<11ld of Red-bro"·cd 
Fim·lw~ -.;plr~~h itlg- in a pool and do not 
disturb~~ Ur<'Y Thrush "·hose melodious 
song-s ntakt' (IH' underg-t·o\\·th Yihrate. \Ye 
})Ct' r on r <l hig houldet· <-lnd surprise a 
goshawk. It el'<l"hes throug-h the foliagr 
in fright hnt tH'\'<'r for H mom('llt lrts g-o 
or tlw rat trnilillg in its talons. 

B11t j.., t iH'I'<' not quite a disturban<:e in 
the n1Hkrg-rowth lo our )('ft ·? \Ye pansc 
and stri\"l' to St't' throngh the fo liage. 
~(lcond~ pa:-;s- t hc'n lnm.;ting i11 to vi<'W 
c-onH's \Yarrnh 's ~o . 1 C'iti~cn-a male lyre­
bird rhatt<'J'i llg to hims<"' l£ as his PO\H'rfnl 
feet send thr l'<lllt'll leaYes and debris fly­
ing. Il t• ·.., p:<>t t ing carth\YOnm; and <:rns­
tctt·ea from the forest floor and a ' he ruoYes 
across the clt';ning ahead cue deteets .·ome­
thing- truh· rPga l in his <:a rriag·e . But in 
an inst<lnt hi" bri~ht e~·e catches Right of 
the r·rom·l, ing- humans and he is off clo\Y ll 

the !l'ttllc~· with all the loss of clig-nit~· of a 
fri!?hte1wd lwn. Spring is an antitlimax 
to thr l~·r·obi rds for thei1· big- domed 11cst 

.:\l AR(.'f-1 1 .), 1 !);)6 

"·~t'> hu t1 I in the middle of winter and br 
enrl_,. ~\ u:.rtt!'\t <·ontained a c·hick with 'a 
\'OI'H('ion-.; a pp<'l 1te. Does this jntE>rf{'n• 
,,.i th thr ~i n~in!! anc1 c1an<.:ing of father 
I,\Tt•hird! :\'ot ill the lrast, for th{' domE>sti<: 
<"hon'~ HI'<' thl' (•xdusi q• prOYinc<' of tlw 
lady It ir-. 'l s1ate of alfairs sufficient to 
make tiH' JtH•n• hnman male green with 
("Jl \',\'. 

P e rhaps a qua r ter of a milE' below the 
wa tr r fed I the h' t'l'a in I eYe ls out and the 
stn'mu brcon1rs a succession of sandy 
pools. rr hc !'O I'CHt is more Open 110\\' an~l 
gu ms a nd pal m s line the banks. A Yellow 
Hobi n ft ies pHst and clings to a v<:'l'tical 
1 rnnk; [t knows that in this position ih 
con~pieuous ~,~l!ow breast is out of sight 
all(l t hC' intrurlPrs can be studied at leiF>nre. 
A Gre~· Ji\;ntail comes clanciu~ through thr 
saplings. flau nting its fanlike tail and 
chattering- <'xcitNlly. \ Y c almo. t '"alked in­
to ;ts h<lif-completed nest \Yithont seeing it. 
\\'h.'· <loP~ tlw fantail's nest haYe a '·tail'' 
to it! It'.._ a point about \rhich bird 
stmlC'nts han• bN•n arguing for ~·ears. 

Grey Fan tail at nest. 

\11 phol!h in this art icle 'l rt' bY 

the author. 
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The Striated Thornbill cling:; to its nest. 

There i: a wealth of hinl li fe down hen 
jn the n tlJ C)' : wJ:ens, ~tl'IIIH\Tens. parda­
loteH, t rec·e ,·rcpt>rs, Ri lvneyes, finches, 
sht'ike-tits. '' histlers1 <.:n(;koos. and thorn­
bills- rwl'hap" a lJLmchecl spe~ic>s in all. 

Keturned from Aht-oad. 

Tl1r .\lusenJll·s A ssistant Curator of Hirds, 
Heptil es PIHl Ampllif!i;•us, Dr. A llt' ll Kc•a s t, lws 
r eturned f rom ll :trv:ud, w lH'I'<' he tool< a 1)11.D. 
clcg ree with his thes is on binl spcciation ou the 
.Au h a li a n cont.iJwnt.. 

Dr. K cnst W<' n! aiH·oa<l two yt':Hs ago when 
:1\rar(kd flarYal'IJ' s Haltoustall 8chol:1rs hip an!l 
a l•'ull))·ight T1·a\'c l (hant frotll thP U .f:i. Dc p;l l't­
n•c nt of Htate. Il l' vis itNl lllally of lhC' leading 
O\' t• J·sra s musc u1•Js :mc1 sp ent a e.o nsiderable por­
t ion o f I li s tillll' in t he J>c parllllClll of J3lrds at 
i hP Anl t·J·i<·nu Musc•un1 of i"Jr1h11·n I 11 is Lo ry, N <• w 
York, wht•n • tiJ C' wol'ld's fin PI'I i t•ollcet,ion of Aus· 
tr;tli a! J l,inls is housed . Ti t~ :ilso s aw Lht• (iould 
eo llt•diCJJI in !h t' fJfliladelphi;l 1\ eail emy of :'-leiCII CC's 
a nd :-;tudiPcl th e Arnhe n1 I .and lll:Jlc ri:ll ill 
\\'.J sl1ing ton. 

Apad l'rom t('P<·hin !{ ;I[ ll an·ard , Jh. Kc•<~-:s l 
gm·c ll•Hli .Y IN·lnrrs on A11 strnlin aucl wn s illlJII'l'Hs<' cl 

~fost of them lH'eed in the park for there 
ar<' 11ooks and crannies to su it all tastes­
<d ifl~s for t '1 <' swall ows, a giant g um "·ith an 
a11-rt1C0111l a!)sing view fo t· the sea ea~· l cs, 
an <l lea \'P~: and hollovl' limbs, nndergrowt h 
and for est floor; to shelter the others. On 
this oc·cM;~O il .. ,.e are luuky enough to see 
one of the fi nest nests to be :;een in the 
park. The f nssy little Striated Thornbills 
ha Ye hung theie delicately-woven oval 
strue t U!'e of red bark from the onte1· lc<lYes 
of a I O\\' sap! iJlg- ancl it is in a wen lit 
plac<' r01· photo::n·aphy. 

\Yhat i'i the rnture of the north shore of 
t he llawkeshury! This is uncertain hut 
a plan being· a<lvounted by various public­
minded hodies ( incl nding the Gosforcl 
Fauna Protcr t ion 8ociet~· , Caloola C'lub, 
<:!nd \Varl' r1 h T rust ) calls fol' its dedication 
as a national park right hack to the main 
northern highway at .i\Ioonee Creek. This 
e:tn'<1 . wh icl1 would ha,·e t he seilsicle \Vanah 
as jts "aitel1 or, ., in clude~ the Kariong 
Peninsnla c111(l ~.'reat tracts of conntry 
icleal .fo r hiki ng: trails and \rith unique 
riYer Yiem·;. '!'here is no clen.ving tbe 
ad n1ntau·f>s of such a park as B~'cln ey 'R 
population i:l !)lJ roaehes the two mill ion 
mark and \'ewC1'1stle beeomes an eYen 
greate1· indtu.;t ria I ~i t~· . \r c '"ish thes~ 
borlirs i->tH·~e :;;s in the ir cudeaYonrs. 

IJr the kceu inl t• n •sl s hown in this t•ontincnt. TTe 
<·;111110t s p(•ak too highly of the kindness and 
helnfulne' :-, of th e . \mc ri eans he (' tH:ouu tl' r cd. 

Marsh Terns in Wheat Crops. 

\ ' is ilo1 s to lhl' "1\fus('um Inst X o,·cmhcr iu l'llld t'<l 
:\less rs .. John ll oi JIJs :ntd lilclw:nd Ll'Socuf of 
U<'ui li quu1. They tolrl of thousands of ~l;ush 
T ems n(•,;ting 111 iloodetl wh('nt ti'Op s Hlong the 
?vfurrny . Althoug h not rar<', Mnrsh '!'em s a rc 
s el<lom dis(·On' t ccl hr0cding- in lnrgr nnmhe rs. One 
IIOrlll<t llr ll1ilil\s of term; as hirds of t il l' Sl'<l t lw t 
ln ,. lh~i r <' g-gs 011 is i:JIHls-<liHl wit bout :lll .~· 
sc~nblau ee o f n ll l'SL This r-xerptioual spreies 
ln·l'l'<ls 11! nw rslws, bowcVl'l', l"Oils \l'lll'i ing suh­
s tnn!ial plnf forlll :-> on t-op of rusht's nnd wnt.c r 
weeds. L;tsl spdng \Yns an cspe<·i:tlly go<>ll one 
111 [ li t' :trr :t and t ll<' hinl life w:1s l'('lllN l'k;lhlc hot,h 
111 dive rsity and nunlht' l's. 
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The Races of Man in Oceania 

A Philippine lslandr. pygmy Negri to armed with a bow 
and arrow. One of a series of fig,ures one-third natural 
size from the R aces of Man in O ceania exhibit in 

the Au~tralian Museum. 

WYJTII th e exception of Tndonesia, 
wh('r0 th e atttiquity of ll1an ha:-; 
been h'accd back halt a mil lion 

or ~o years, A ustJ'H iia and the il-·dands of 
Oct>ania "''<'1"<:' 110t inhabited hv rna11 i11 

really ~mci ent bmc!S. It wax 1;ot, appar­
ently, until the late Palarolithi c and N1 1·ly 
J\Iesolin1ic· prl'iods, between 20,000 to 
10,000 :ve:m.; aQ·o, tha1 th e first Patific 
mig-rant~ rcRdl<·d Am;t l'alia and Nr·w 
Hui11ea. Later~ t eclmical advan ces in 
Asian l'C'On omic llfe (snch as <1Rricult ur<' 
and th ~ domrstjcation of animals ) whi ch 
eJJsured mall 's supplv of foocl ooavc rixc:- to 

• J ' t-> 

an mcrf'a~-;e in population snfficicnt to force 
somf' g1·oups of people furt llcl' autl further· 
southwan.1. 

By FREDERICK D. McCARTHY 

Dnrin <! th f' Neolithic period, \\'llich 
began ahont 7 ,000 year:-; ago, emi?:J·ant: in 
c·anoes wnc ahle to venture into the islnnd 
world far fnn tt the main l<:IJid, into a world 
where cnltLU'E' progress, hand i(·appecl bv 
comparative io;;olation, slO\YPcl h low Q.'ca'r 
and war; ~econdary to scturing a liYing and 
maintaini1Lg traditiona 1 customs. Todav. 
practi c~llly an the inhabitable islands a;·e 
occupied. Tl1e attention 1ocussecl upon 
Oeeania b~· World War IT has ac~entn:1ted 
intereHt in its peoples and thei r future. it 
eo m me1·cin l possibilities :m cl to nrist 
capucities. ' "hile Australia, New Zealand, 
the PhilippinP lslanclsl and IndonPsia haw 
attained na.tionhood. 

There a t e man~· thousand. of i. l:1ud · 
in this vast Oc1•anie r egion. rrlwr range 
from tin~· cm·al atol ls and r eefs a fe,, feet 
aboYe the Wfl~h of tl1e sea, to monntai11ou 
and vet·~r bNn1tiful .il:llancls in g-roups aud 
chains, among which Borneo and :\'ew 
Gujnea are the two biggeJ:>t islands in the 
worl cl, H n<l A nstra ha is an island coni i uent. 
The climate varif'x f rom tropjcal in north­
ern [llld c·\.'nh·al Oc·eania to trmperate in 
the sonth . ancl the envit·onmeut range · 
from jung-lc-elacl ranges and plains on thr 
laq~;er islands 1o baerrn atl<l desolate islets. 
Th~ p eopl es, t hrir way of life, art, r eli?:io.n 
an cl soc·iHl org-anisation \'Ht'Y widely in thts 
worlcl of island->, and mtthropol o~ists haw 
not Yet rr!tlatw!C'cl the ra cial nud c·ul1nral 
prob.l em<.; involved. 1\11 exhibit r<•centiY 
in:-; tall ('<l in 1l1C Au~tralian l\ Iusettm illus­
tra1 es 1he pritH.: ipal ntcrs of man in this 
r·c'gion , witlt £1 seri c•s of six Cl~nl·<•s each ont'­
third Hatnt·<tl si~<'. The coutra:-;ts bctw(•cn 
t hesr l'}H·i ~-: 1 t:vpcs is W(' 11 cl rrn on:-;tral eel by 
these fi gnn's, ])tlrtieltlclrly h etwN'n tiH' light 
and dark xki1~nNl peo ples on 11H• one hantl. 
an<l th e Ht ·ttur r und p)tysique of th e yarions 
t.r pes 0 11 ilrt' olher. 
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'L'hr P."f!lll." ~C'~t·i tos eonstitnte an as yet 
unsoln•cl prohl0m to th E> anthropolog-ist. 
Somt' a ut h01·it i<•s <·onsidc t· them to hr a 
true J'(l('('. 011(' or thC' earliest to mig-rate 
f rom .\sta I o t IH' O<'canic region. rPhcrc 
1 hey "''''''· l'ot'llH't'l.\' widespt·cacl but arc 
now eonfinNI to t lw :Jlala~- PPni11snln 
( Scma n~), .Andaman Islands, Phi! i ppinc 
lsl<mcls. :'\<•w OuilH·a and possihl5· a l'ew 
othct· il:;IHnds. Other sttt<le nts helievc thent 
to he an Pltvirotllllt'lltal mtcl phyHical vari­
ant 0 r t h (' :\I(' la ll('Siam; a ne! not tnH' p~·g­
lll i es a 1 <111. 

The :\('<!,'ritos ell'<' primitiv<' hunters and 
tr<Hh'rs. <;mall hancls of whom livr i11 

r emote inland jungle-covered mountain 
rangrs. whet·<' they occupy c<wes cm 1 
bon~h slwl tC:'rs. In t lw :\la lay P eninsula 
and Philippin<' Islands the:· hunt ''"ith 
poison-tipp<'<l sprat·s, ar1·ows aud blow­
pip<.> <l<ll'l-;, hut in the An<lamau hlan<ls 
and \'ew Uuitwa the)· rely mainl.'- upon 
t h<' how and c1JTOW. 'l'he~· <'mplo~· ing-eniou; 
trap:-; :me! st!Hr('s for gHme, and colle<:t 
plant roods. \" egritos ~:u·e ever r eady to 
adop1 tH'\'. idea:-;. and :10mc of them have 
learnt to tultinlt<' crops, build Yillagcs. 
use pottt•ry. ·tt·inged musical instruments 
and man,· othrt· <:usloms from neighbour­
ing P<'Opfes, "·llos<' lang-uage they fre­
q nt'nt 1,,. a !opt. 

Opinion vHrics as to the racial origi11 of 
the TasnH1nian" ( now extin<:t). from th<• 
t·laim that tlwv l'<'achrcl the island hy S<'Cl 

f rom s.~ ... t'1 t t·n :\l<•lane:-;ia (Xew Caledonia ) 
to the id<':t that UH.~.,. previously inhabited 
~\nstralia. as a11 admixture of Xegrito and 
Athtt·alian aboriginal stocks. Tt is gener­
alh· lwli!'\'c•d that the,· erossecl Bass ~tt·ait 
by. a P!<>i -;tocenp land brjdgc 110\Y COYered 
by the s<'H. Nonw anthropologist.· relate 
tlwm lo tllP l\inu of .Japan. 

'l'ht• 'l'asma11ians livNl a simple life. A 
fc•w l'ami!iPS ill H honle Or local g roup 
livNl in C:BV<'f-: or bough shelte t·s, Hlld e<1clt 
hot·dl' vont rol led it s own tcrritot·y. 'l'hcit· 
f'ood WH'-' obtained hy bunting, fishi11g l'llH[ 
gatiH•t·i ng· pl<tn t foods. 'J1 hc)' won~ skin ­
cloaks ( i•1 the wi11Lt•r), seed and ~h t• ll. 
Ot'lHlllH'td s , ~nd used s pea rs, clubs and 
si OtH's 'ls wra pons. '[' h<'i r canoes wcrr 

The origin of the extinct T asmanians has not yet been 
settled but they are generally considered to be of Negrito 
stock. Their main weapons were the spear thrown 

by hand, and clubs. 

made or three lon~ hundle . of bark-strip~ 
t iE'd to~<'thC'r. H<'alistic paintings of 
<lit im<ll:.; 011 hr'l·k, si m ph' in<·isions on spear 
:-;harts. ~md <'JI!!l'H\· in~s of eircl<.>s anll othE'r 
moti I':-; 011 nwks. co11stitutC'd 1 h<.'ir art. 
l jittlt• is known ahout their soc.:ial organisa-
1 ion, n'l i~ion :lltd language. 

'l'lt <' J\ 11 1-1t t'<ll ]r:n Aborigines. wbo form the 
J\ U!-:1 I'll loid I'<H·<', came fro111 t-;Ont iH'ast 
A si a, t rn v<' 11 in g on ra l'ts or in bal'l\ <·a no<'s 
act·os:-; tht• island st<•pping· ~tones oC lndo­
JJ t•s i<t ctlld Nrw GuiJJ<'H. Their physical 



1K 

A n A ustralian Aboriginal ~talking game. T he spea r is thrown wi th a spenr-thrower, a 
wood en implement which adds greater pow"r a nd accuracy to the use of the 5pear. 

c·hm·~'<·1 c• 1·i ~t i<·-.; s u I'\' I\'<' n lllO llp: tht> P n•­
t h~tvi cl ian" or I ndia , \ 't•dclalts ol' ( '<'y lo n , 
Nabti of .\ hl li·lYH, a nd ilttlo tt g· t lt l' I Jt clo­
tH":iHns :111d :\ l<'l<llt C'H iHns, l lt11s ind in1 t in g- <l 

fot·nw r \\'id <•:-. pt·NHl d is ! ri h11 l ion. Wid t· 
YHI'1ahi !if\· c·xis 1s in all t lwir pltys it·a l 
c, JHtJ•a<:t''l'"i, pct l't ic uJady in lH•ig h t ( l'rom 

I - ('I' t ' 11 ' t'· t•"" 0 ( un< <' t' .) 1 <' over ) <'<' "1 1 a u '" < '-' 
;) f't . .) .\ j I! . ) Cl 1 H j I' <H · j ill f ('a f ll i'('S. (} Jl j ll j Oil 

is di\' i<l<'d iiS to wh<'I IH' l' Oti C ph~·t-ii<'a l i ,\'_IW 
01' 0X(n•JII •' \"1 1' icthili t \' ()(•(•llpi l'S t fH' l'O lllltl· 

. I . 1 ·o tll · t'lll , 0 1' \\' ltl't ht• I' t it 1'l' l ' S ll >-I ,\'I ll'S (':-,1!'- · ( , 
. . I' · I I . I "' . t t I· ( t ht Jll'IS lll g' i1 1'1 /'l' ,\ ' - ICI IJ'l'( . '> <'}!. 1'1 0 !'>or' f) 

I ~<ll'l'ill l' ill lS () r n ol'IIH';hl (~1[('(' 11'" '' 1 1< 
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\\'hic·h was replacrcl by 1 ,,.o 1\nstntloitl 
~tl'a ins. a Rtont hairy bod i<>cl sonthern 
group ( the 1\ [nnayans ) ancl a clink 
sparst>l.\·-huirecl northern typr ( t he Car­
penUu·ian~) . a tlteo1·~· SOlttCwhat <.:on­
vincing:y advo<"ated i11 rN'ent yea1·s b~· 
ProfE'ssor Birdsc.Jl. II<> idcntifit'd thE' 
Barrinean as a reasm<tno i<l tYpe snrvivi JIO' • r' 

in the Atherton jungles. 

The 1~ borigines of .Australia are semi­
llOmacllc· hunter ·. ftsbermen an cl plant­
food collector" \rho follow a wa y of life 
similar to tha t o£ the rra~manians. bn t 
possc~s the :"pear-thrower. boomenmg·, 
basketr)· and other more achanced teth­
nical appliances. Loc:al groups of a fe,,· 
farui1ie~ eontrol their own portion of the 
tribal territun·, and are governed b,\· a 
council of rldel's. Social life 1~ st rictly 
r egulated. Religion con~ists of totem ism 
and bebefs i!.1 spiritual ancestors. with a 
wealth of myths and legends expre::;sed in 
art and ceremonies. 

C+ARDJ.:XEHS AND Fn-mEHMEK. 

Tn NPw Gni11ea ancl the islaucls of the 
\Yestern Pac·ific·, liYe a uegroid people 
known as the 1\[elanesians. 'I'hey consist of 
Jocali7.ed communities of ext t·aorcli narily 
\ride Yariatirn due to radal admixture. 
isolation ancl envh·onment. rrhc.v are. in 
the main. of f:hort ::;tattu·c. rehese people . 
w er e ori<l'imtllv classified as clark-skinnt'd 
Papnans :mcl light-brown 1\leiHne~ians. but 
this division i"l a linguisti c one !lOt allied 
with phy«ic.:al t,vpes. Light -ski 11nccl :\[elan­
esians are fpuucl in eastern an cl e<~ ntra I 
.\"ew Gu!!1<'a and a loug its shon~s (c1n<l 
elsewhn·e ) . an cl <lark-skinned groups lisc 
in \\·est<>rn Kew GuiueH, Bismetrck .AI·(·I!i­

p<'hlg·o, Solomon l s !ands, :-\(' W licbridcs, 
N <'w ( 'alN1onia ami :B' iji. Pw.;t mign1tions 
a1·r l'<'YCPIIcd b.v the prrsenee of Hll .Am;­
traloid sh·a in in ll1HII,V pal'tH of 1\ lclallesia 
(pal'tie ulnl'l.v in Jlorthc•rn .\:ew ( 'a ledo11ia , 
.\'ew Bri tain. and the 'J'o rwoplc• of :'\e,,· 
] n• la nd ) . fUHI of ~~ p_vg-lll,\' J'\eg ri to admix-
1ttre i11 .\'ew Hui11ea . ~ l o r<' l'<'<!l'nt int ru ­
s ious of JH'ople i 11 to this reg·ion ;HP proved 
bv 1hc' oc·c11n·enec ot tlw PolviH'Sii-111 xtnt ill 
iJl F'iji. and of a 1\ l ic·,·o,,'csian 0 11 c i11 
Ontong--.J f1 va <llld other isl<111<1:->. 

Char::tctcrist ic· ~::lements of the ~eolithic 
cn ll nre of ?l felanesia <ue the simplr culti­
vation of taro. yams, sweet potato, e;oeonnt 
and oth,,l. f:·nit trees. the possrssion of 
pigs aud dog') .. tlw liuilding of pet'numcnt 
village~. the making of polished s1 one 
adr.cs, pottery bows and anows, ontrigger 

A western Papuan native carrying a stone­
headed club and wearinv., a bailer-shell pubic 
ccver. The Papuans and Melanesians 
represent the Negroid race in the Pacific. 
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The sturdy build of the Polynesians is well shown in 
this 1i~,ure of a Maorm chief holding a greenstone mere, 
and wearing a flax !:.ki r t. One leg a nd hi s face a re 

tattooed. 
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all(L plank ea11oes. T !J <:> ,\ l e lan t>sian~ 
(form<:> r ly \·ann ib,tls and heacl-huntrrs ) ;u·e 
p:O\'(' t' ll ed by villa~·<' c-ouncils and <·hi rfx. 
'J' Iv ,ie r r'l ig ion <·onsis1s of aneestor won.;h ip 
and lw ro-<·Hits, ,,·ith elaborate masked eere­
rnon! <:>s. t)e<:t·et .·o('iet ies exrrt an import­
ant intltlC' tlce in socia] and J·itnal li fe . ~\s 
H JV'opl<> they ar c r e no,r ttc<l for thei1· 
<n t isti e w01·k in \\Ood. shell and otlu· r 
mat€'rials, r1ncl for ex<.:ell<:>nt Cl.ll'Ying-s oi 
lnuua11 fig-• n·<'s an<l animals. 

'rw0 l'RCif1! str~dns, the C'ancasoid and 
:\l ougoloid. <n-e hlc' IH1ed in the Po l ~·nesians 
into a tall mHl hanclsom<> peopl e, an cl iu 
sonw of the isla nds in this r egion an earl~­
~ ~ ele~n e~iH 11 -;t1·ain js present. 'l,ht>il' 
econon1 ir lifr i. simila1· to thRt of the 
:JIPl<'lnc:-;ians; i n addition , pigs Hn(1 dog-R arC:' 
dom<•stiefl t rcl _.~otahJe examples of t lwir 
.X('o litlric· wa,· of l ife are the bujlding- of 
1Wrma1w nt Yi1lagcs 11roteet('cl by o1· adjac­
ent to fortr<·~se~ (j n ~ome islancls) . the u:-;e 
of poli~lwcl stone implements. and ·killed 
wm·k in wood, shell and other matp1·ials. 
'J'heir ma;-;siY(~ (·arYing.· of gods and other 
work:-; in -;tOn P. are well done, a:-; an· the 
ne(lt cletot·a ti Ye designs on wood an cl on 
bal'k-<·loth. 'l'h e~r are expert navigators 
who u~e large clugout ancl plank canoes: 
and arc cle ,·<'r ft~ll ernwn . 

'r hr P ol.n l r:-; iHns ~He gover necl by chief..; 
a11cl priest!'.. hut some island:-; w r r e rnl t•d 
by a roya 1 I' a m il y in fortn el' time:->. Their 
rrlig-ioll ton:..;ist:-; or a pantheon of g-ods. 
su<.: h <-1 '·; 'l'an ~~aroa ( !::iea ) . 'l'ane (fore:->ts ). 
'l'n (war ) . ;md otlwrs presiding OY (;' I' diffcr­
r llt sp l l t~r"'s of the prople ':-; life. of ancestor 
worship ~l Hl of lwl'o-tu1ts :-;nch aH that of 
~\Iau i \\'l1o (i:-;h<'C1 np islands Tl'Olll t hr ~<·a. 

'L' IH· :'lli<•rmlcsin n~ an' 110t l ' e pre~('llH'd 
i 11 om· :-wri<'s of flgun'H. .1:-\ Y<'r~· mixed 
pop ulal ion , in \\'h i<:h M<•lallt'sian . h HIO­
IH'~ i an a IH! .:\ lo ~~ p:o I o id (1 he d om inant Oll <' ) 

hH·i;ll ~tl' ~lill~ i'\ I'C pr0S(' IIt. inhabi ts this 
11 0r1 he rn <•hai n of i~l ands nnd atoll:-.. 
~tatur<' varip-; from short t-o v<.'l'.\' ta ll. head 
slt<I IH' l'ron1 ln·n<ld to long-. skin from l ight 
to cl<trk-111'0\\' 11. <lll<l hai1· fl'om stl·aight to 
\\'('1\' \ " cJlld ft·i i'ZY . The t•nlt Ill'(' <lncl ,·\'a,. or 
I i I' C' .<11'(' :-·itui l :n .. to that or tlw PolyiH's iclll ~. 

( To be ('O IIf i llll cd. ) 
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Collecting and Preserving Insects 
and Their Allies 

By A. MUSGRA YE 

(Cultlinued from pave :~f)l, Decembrr, 19.15. ) 

Jfould.-Thi:-; is Hn e\'<'1'-prcsent prohlpm 
in n·opi<:al rountriC'H, aud, C'Yen ill southern 
.\ ustl'<11ia, c·are should he tc1ken to st:>e that 
the hodie"' or the inseds cll'e dl·,\· hPfOI'e 

pnc·king-, or th<1t they are not stor e(l ill n 
damp pia('<'. T nsects round to he affc('ted 
mny he painted with cl mixtnee consisting· 
of a pinc·h of th,,·mol in henze11r. Trich]ol'­
l)henol is a l'e<:ellt pren•ntiYe or monJcl C'llld 
i:-< rf'gm·ded as effertive when ple:lC·E'd in tins 
wjth fJ·es!J!,,· C"anght inseds from ~ew 
Cininec:t and othe1· t1·opieal Joe:alities with a 
hig·l1 J1l1miL1it~·. Collectors in the t1·opirs 
woul<.l lH:' wt•l l ad ,·j ·eLl to emp loy one of 
the following mixttues sugges1-ed b~· 
B1·it ish 3f usenm auth01·itics1 for tn•ating 
the insidr of store-hoxes :-

Cm·bel mul F f'nd leb1( ry ',.; .1/ i.rtw·e : The 
('O nst ituents. whic·h m·e mixed ns indicFtte<..l, 
ate pmnleted mtphthaline (fi parts ) , 
<·hloroform ( 1 ])<n't ) . Beaehwoocl creosote 
(1 part). nrtrol ( -+ pm-ts ) . r:rh ey should be 
mixed gT<Hln<l ll)- as follows : 1~ p<lrts of 
n<~phthaline to OlH' pa1·t of <'hlm·ofol'm, th en 
atl<l J 1 parts 0f lli'lphthaline and l part of 
BePth\\'<JOd r·r·coxote; stil' w0ll. 'I'h en adtl 
the 1·ema i11jn ~r 3 pm·ts of naphtha I i ne an cl 
tire 1wtr-ol to inc·reasl' the hnl k. Sh1· tlw 
mixna·0 th01·ouglrly h~>th hdo 1·c Hnd while 
it i~ hein!.r used. ....\_s th is mixhn·Q is or an 
in fhtmma i)le nat llt't' due pr·ec-au 1 ions must 
hf' ohseiTed, ancl it ~lrould lH' l< cnt in an ail·­
ti~ht IJOtt!<' . 

!hit ish .If nsc 11 m .1! i.r f 1u·e : 1,' I H kt~ 11 <-1 ph­
tiJa liiH: i._ nddrd slo,dy 1-o n quantity of 
c·hlm·ofor·nr ti!l i· ll(• lntte 1· is ~;-rtlll'rlt<'d. 1\11 

<>qua l lntlk or <:l'eo~otr is tlu~n e~dd<•<l an d the 
m ixtul'r kept well ~topiW I '<'L1. 

1 .J. Slll :lrt, l nst nt (·ti o ns fot· C'olll'dnrs . :'\o . .JA. 
l useC'ls.HI'i1.:\ l u" . ( X:tt. lli ). t. ) , p. l ·~l, l !l-lt). 

Both tlrese mixtul'es ar€' appli0d in the 
same wa.' ·· and both dry up and leaYe a 
denosil of naphthaline and C'l'eosote in the 
box which p1·e\'cnts tJw de,·elopment of 
moulds and the attacks of insec·t JH>sts. 

Store-bo xes and C'abiuets .- The set speci· 
me11s m·e stot·<'<l in sto1·c-hoxes or cabinets. 
rrhe fonner are th<: c·heaper hut l'equjre 
constant attention to see that insect nests 
are not rlesh·o.,·ing the spccimf'ns ;, the 
bitter, on the other hand, usuall~· have a 
eell around the inside or the <.ha,Yers to 
hold naphtha line and so 11eed only occa­
sional snpervision to see if the na1)hthal ine 
recruires r~p 1011 ishing-. 

81ol'<'' -hoxes are obtainable at (lealen; in 
natura I hist01·~- material. Kntomolo~·ieal 
t·abinets :ne sold hv some. but not a1l, 
deal ers and it ma)· '1w llet:essary to ha\'e 
them built h~· a cahinetmaker to sperifira­
tions. ~omr institutions f~wonr steel 
ta hinets with step] cll·a\rers, hut otheJ·s nnd 
that hnmi<lit,- iH not ahsorbcd hv metal a"i 
by wooden ·drawers ;md the 'spcl'imens 
deca~· . :-:;ome rlimates are mor~ p1·one to 
hum id condition: than othe1·s and some 
buildings hou~ing c.:ollections arr in<·lined 
to he damp an<l so foster monld i n c:oll ec-
1 ion.:;. 

(/ J' f'OS!J S }> (I. rime·n s .- 1 Jc.m~· I ;nge-hod ied 
moths HrP pronc to hN·om<:> discolonn'd with 
o·1 ·ease whir ll col'l'o<ks the j)ills nntl stains :-. 
thr p<-lfWI' in the rahinet'>. These inscc·ts, 
cl~ soon as the\" Hl'<' killed. shou l<1 h<' 11·entt>ll 
h.'· opening; uil tlle aiH1onwn and renw~· in.g· 
th e ho< h· <·ontc•nts. P ow<lrrcd mag-m•sw ts 

llwn p l;r<·<'d inside 11H' body: nhout r1 fot·t ­
nio·hi· Jat c•r th is is l'f' IIHl\·ed and l'('platcd 

h • 

wi1l1 enou'!.·ll c·otton wool io fill thc <·<1\'lt~· 
in a no1·m;.tl m :-lllll e r. 'I' he inse<:t <'Cill 1 lwn 
I><' ~C't. (l r ·ec~s .'' s}H'<• inwns mH.' ' ),{' dinrwd 
in pet1·ol :rnd 1 h<'n <·oY<'l'NI wi Ill powd<•t'l'll 
lll<litlWSlil wltiell . whrn d 1'.'' · nwy l>t> blown 
off. 
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l n:u et l 'esls.- :\ l useum beetles (. l11th re­
nus ) and hook lice ( Psof'idae) are tlw 
majer prsts in collections in cold~r rl im­
atC's. wltile in thr t1·opics the tm~- retl 
Singapore ..-\ nt ( Jlrmomorium) is a srrious 
proh!em. Powdet·N1 naphthaline or moth 
haJls art :1s a dci('L'l'Cnt, hut paradi('hlor­
henzene. t!H>U!.th not so long-lasting, is mot·e 
efferti ,·e. ~\n.' · pests fonncl in the co1lection 
may he clrstroy<'cl h~· means of bisulphide 
of ra1·hon (/l'iqhl JJ i?ljlammable cmcl explo­
sil'e ) or ea J'l)()n tet l'ach loride. Some autho­
rities find that D DT powder is a good 
pre,·entiY<' a~·<littst Anthrenu.s and mit('S. 

PRESI<:R\'lXG SOWI'·BODilW SPECUlEX .. 

Surh soft-hou icd in setts as termites, 
book-1 ice. bird and animal lice. fleas, bat­
para~ites. :llld sih·erfish are usuall~- killed 
and prec;;en·ed d!1·ert in 75 prr cent. alcohol 
or meth.datecl spirit. The larYal Ol' rat<>r­
pillar stag-es of moths and butterflies, the 
g-rubs of beetles, th~ larnle of wasps and 
flies ma~· al!':O he killed in the same preser­
va ti w . 

A )H'eR<.'l'\'ati,·e which has come to the 
fm·e in rcrrnt .'·cars is K AAD, and its 
alliesKAA (1) a1HlKAA (2 ) . These are 
1n·esenatives for Coleopte1·ous larvae. The 
letters stand l'or kerosene, alcohol, acetic 
acid (glacial ), dioxane. These formulae 
a1·e gh'cn by Dt·. P. B. C'arne in the Pro­
ceedings of l 11 e Linnean Society of N. . 
lrales, l'<x,·i (1-2). 31st l\Ie:l)-, 1951, p. 29. 
The fil'st c·on<>ists of kerosene per cent.: 95 
p€'r rent. <11r·ohol 70 per rent.; glacial acetic 
acid 1-J. p<'1' N'llt.; d ioxane 8 per cent. The 
other. will hC' found in Dr. 'arne ·. paper. 
and are nrohahlv only of interest to ento­
molog-ists· cng-a<.?'(:cl in speciall·esearch work. 

r cn lipedes, millipedes, scorpions. spid­
ers, ticks and mites, man~· of whi<·h are 
found in ~ituat ions similar to those in 
which inse<:ts orc:ur ma.'· also ht' lH'eserv<'d 
in 7!5 pet· (·('nt. <llc·ohol 01' methylated spirit. 
Thrse animals ai'C more 0 1· le!->s soft-hoc1i<>c1 
and thc·il' dull'r~det·s <1l'e lost when allowed 
to thy. 0. Lundhlad, an autho1·it.'· on 
water mill'-;, I'P<.:ommends the following- for­
mula fo1· pt·eserving these sma ll animals: 
glyf'l.' l'inc• :, vo ls., water 4 vols., glac·ial 
ac·eti(' at·id 1 -~ 'ol. 

A 1 I bottles o1· tu bt>s eon taini ng- spiJ•it 
matC'I'ial should he lclhelled. the infoJ·matic 
I . . . 'l >n >emg wl'lttt>n 111 penc·1 on c·a t'tridge pap~'l' 
mHl pla<·:d in the. hott~c with th<' !'>pe<'i. 
mrns. Tl file spec·11nen IS a parasite (flea 
louse, tit·k 01· rnitc ), tlw name of the ho~t 
should <l!)J>E'C-11' on the lnbel. Sometimes it 
may I><> cksin1 hlr to <·ollec:t the host fo1 
]Hll'pos<"'> of i(1entifica1 ion, in which case a 
registr l' nu m her n1e1~· he attached to 1 he 
host and :ill.' SCJmc numbe1· noted on the 
Rl>i l·i t label with th<' pa1·asite; the particu. 
la t·s are t lH'll w l'il ten np in an exe1·cise book 
kept a:-; H field ·register. 

Packing SpPcimens.- l\laterial to he sent 
to a museum should he rarefull~· packed. 
Pinned spec·imen!-> in sto1·e-boxes should hr 
<'l'oss-pi nnecl to preYent hcaYier inseetl{ 
fl'om breaking loose and causing damage. 
Boxe:-; c·ontc> ining· pinned o1· unset speei­
mens should ht- packed inside a ·wooden box 
or a stout <·ardboa1·d carton. with an inch 
or more or packing (crumpled paper, \\'Ood 
wool or waclding- ) on all sides. :\l aterial 
in ~p it·it tubes mar be packed all around 
with c•otlon wool or crumpled paper, placed 
inside a box and then packed into another 
box as in the manner descriht>cl for inio\ects. 
Some collectors prefer to 1·rmo,·e the cork~ 
and plug· the tubes with wads of eotton 
wool HOHked ill alc·ohol and to 11lacc> the 
tubes in i:.ll'ge ~c·rew-topped jars. Cot1011 
wool is put insidr the jars to p1·eyent the 
tuhes moving und then the ja 1·~ are pl<u:ed 
with pa(·king in stout wooden boxes aml 
the lids St•J'CW<'d <lmrn. r\ single tnhe COil· 

taining a spec·imen of a spider or other 
soft-hod it>d (· J·eatnre rna~- be placed in a 
hol low made with n hn.1Cl' and hit in a 
small biO<·k of ,,·oo<l. Hoom should h(' lrft 
at E'ithc1· C'!l(l l'nr a pad of cotton wool and 
a pie<·<' of <'<l l'bO<ll'd should he tackrd owr 
1 hr· open Pnd. 

.. 1 d cl ressi H q Pu c /,·l'd ::1 p rc im ens .- Tl' speri­
ml'ns HI'(' dc•stilwd for the .Austn1li<Hl 
-;\ l ttsrum , tllr.'· should lw lahelle<l: .. .:\c1tuntl 
lf ist01·.'· ~pN·im<>ns Onl,,·. 11'ra[.( ile, · · <llld 
tt<l<lrrssNl to: '/ '/1(' Director. '!'he 41 uslraliall 
Jf us<' WIIt. ('ollt'yr Stre<'l , Syd?l e,l), .\'r ll' 
Noulh 1\'o/('s. Nmr1JI P<1tkag<:'s slwuhl 
ha ,.c, t ht' :Hid l't'ss H nd stn m ps on Cl n clttcH'Ited 
luu,·~Hg<' t ago l o pn' ' '<'nt damage to till' p<H'I\· 
ttgt> by t he· post ol'fi<·e <·ante ll c-1tion stHtnP· 
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Collectors' Items 
Volute Shells of the Genus Amoria 

By DONALD F. McMICHAEL 

A
~JO:'\G the varions groups of sea 
~hel .l s a fe" - stand out as t he 
favouritE's of the manv Australianl-l 

who delight in building up p~rsonal co1lec­
tions of the.·e lovely objects. To the scien­
t ist working in a nn:t t)enm t he beauty of 
the shellR with ''"hich he works is of littl e 
consequence. for he must be int<:'rest eel :il'l 

them only as an imal sp ec ies, each the end 
product of a long and complicated evolu­
tion. To him, the interest of a particular 
group of : l1 ells lies not in appearance, 
but in thr information whieh it provide~ 
as to the way in " -hich evolution has come 
about , an(l some of the plainest and most 
nnattracti ve shells have proved t he most 
jmportilnt in thi!) r <:'garcl. 

).To11e tbe l ess~ even the scientist some­
times camwt help but admire the beauty 
of a ]nn·~i cnlar group of shells. and at 
t imes thec;;e ~amc . hells rna.v provP \YOrthy 
of spec ial study, and play tl1eir par t in 

unra veiling the stor·y of the clf'velopment 
of life. Snch arc the volute shells 
belongi1W to the genus Arnon·a, which have 
long been fayourites of shell coll ertors. 
rrhcse sh<:> lls :n·e found only in Austealjan 
seas. and ::;inr.e they mostly live in the 
north<.'.ll'n ·waters, they are not common. 
This aclclc;; to their va lue as collectors ' 
items, ancl srvrral of thE' species sell for 
over a p ot:.nd for each specimen. 

A fe·w yca1·s ago, Dr. ;-[_ H. Ludbrook, 
o£ t he South J\ nstralian 1\Iines Department, 
foun d it nrce~Rary to study this genu in 
particular d etail, since t he shelh; occur as 
fm.;sih; in the Pliocene rocks of South Aus­
tralia. A~ a. r e. ·ult of her studie it has 
been fonud that wrong uarnes had been 
applied to ~evE'ral of the species and some 
n ew names have been provided. Dr. J;n<.l­
brook ''' a::; ab!e to study the original speci­
men. of mo;~t of the ::;pecies clescribPd and 
so ·we ca n now name them 'IYith certainty. 

L eft lo Right: T he type specimen of A moria grossi, which may be the same a•s A moria volr'a; A moria 
grayi; A moria damoni , and the rela ted species, A moria heatsiana. 
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l.t•{l to Rig /11: A moria l pcnccriana; A moria moll cri; A moria canaliculala; A moria lurncri 
(the fine- lined .. brodcripi.. variant); A moria praclexla. 

l 11 cn·d<•r tlle~1 <~lllil1<'11r <·oiiPdon; " ·il l be 
<~hiP to <'OIT<'t· tk llHilH' th Pir shr lls, photo­
:,t t· ;t plh :1 ncl Ill· id dPse ri pt ions of all 1 h<• 
~pl'<· i l's :1n• g-i \'<'ll IH•r<'. I t is hoped 1lwt 
att.'' sh•· ll <·oll<•r·1ors who HI'<' itt 1 he not·t lwrn 
llilr1 or .\ll sf l'<! li;l will l«•c•p Cl sharp look­
Olll l'or II•<'S<' slwlls , il s llt<'l'<' is s1 i 11 llltH·h 

1o IPHI'tt ·tll(Htl t il<• ha hits Httd distrihtrl ion 
or lit('~(· lm•t•l,\' ill I i lll:lls. 'l'lt(' g<'llllS A litoria 
is <·lw r;•<·t t•t·is<•d l>r a g-loss.'· shrll '"i th a 
:-; nt;lll t·nt'J<'tJ' pro1o<·otttlt ot· r mht·,,·oni(' 

:-.IH• II . 'I' ~H· r<· rtl'<' no knobs ot· :pim·~ on 
lit <• :-.lt('ll. \\hieh is perfedJy smooth .. 'hell · 
1'<-lllg'<' l'mm <1 hon! one to fou r intlw~ in 
I e n g t I! . L i t t I P is k 11 own of the i r ha hi h ­
stt<·h Hs l'<•<'<ling. eQ·g la~· ing--or li ft• his1on·. 
Sonw o l' t lH• ""P<'tirs are nHhe1· ::; imilr-tr ~o . 
to tnak<· id<•ttl ifi<:Htion Pas~·. tlw moJ'P di:-;-
1 i11c·t in• ~IH't·ics \\'ill hE:' d<•scribecl fin;t. 

. I moria < u rn/1 is a small to m<'d i um-siZ<'!l 
SjW(•i<·~ l'l' ' llll ~ h l~ <•O<:S( OJ' (~lH' t'nSJan<1 . lt 
i~ l'n it·ly <·0mmon atHl is t'as ily clistin~nisheJ 

-

L <•ft to Higl.t: A m oria 'lltlccmdn•tri. A m oria d/iolli, .-.1 moriu jumrtlc"i and .-1 m or id caroli. 
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h,· !ts t·n•allli:--h-wllitt• s lwll, ma rkt>d " ·ith 
I iu·t:'" or l'on1· spinll hcltl<b of wi<h'l,,·­
sp<wed. r<'rl d i-.: 11 -h ro \\' 11 pat t·lws. 

. I 111orio cuno!iC'Illala 1:-. a :-; mall to 
nH•dium--..il'l'd -..pt•eiPs " ·hi<'h is found ,·rr.' · 
ra n ·l.'· on tltt• (~tl<'t'n:--land <.:Oast. 1t n'<·<'in•d 
its 11<1111<' h<'<'<lll"-<' tlH' sutures or jundions 
hrt ween tht• whorls arr qu1tr dr<•p l~· 
<'X<· a \ 'H 1 t~d . I n t·olou1· p<ll t<• t·n it sOIII~'whHt 
re"t'lllbiPs . 1. ('((I'Oii bnt tlwre an• the spiral 
hands ol' O!'<lll!.!'t•-hrow n pCit(']H:'s. 'l'IH'-;<' 
pat<'hc•s :n·e ll:lt'l'OW<'r <1 ncl more <: losrl ,. 
spHe<·<l nncl t ltt• sh<' ll is :-;o1nct inws IIHI1'k<'~1 
with fit H'. o r nng·<'. I o ng i t 1ttl in a 1 :-;t l'i pes. 

Uray's _\ IIJOI'l<-1 (. l. {Jroyi ) was former !.' · 
kno" ·n a-..; . I. t•ol ,.,, and rllso _t. pallirlo. Jt 
is a tn ..>d illllt -IHq.!'<' sp t•t iPs from \\rpstrr n 
~\ nst r<llia and is Nls il.'· disting·uished h_,. 
its ta 11 -..;lt'IHit•!· fo rm and uniform orang<>­
g-rcy '"·o!ourat ion. AhoY<> tiH' sutnr l' is a 
muTo"· hand of dctrk-bro\\·n pi~·ment. 

'I' hE' 11'11t' . I moria t•ol t·a is a rather rare. 
la r g·c> (~l1°<' ll s land and ~orth . \ nstt·alian 
spceies. It is <· I'<'Hllty white, splash e<.1 with 
triHng-ulct r pat~lws of orange-brown. ...\ 
:-;hell from ( 'a louncl ra. (~u et' n slaud. nHl\' 

he• the '-'<1 111<' spN·i t>:-:. This shell was mtmr~l 
.l mona urossi :11Hl tlw type SJWCimen is 
il lustra t<'d on JHtg·c ~ ~~ . 

< )lt t· ol' t lt :• 11 10:-..l nt t radi ,.<. north-\,·c·st 
.\ustn1lin11 s JH'<·ip:-. i..., . l m()ria domoni. whi<·h 
IHI'-' also hn{'ll c·all('(l _l nwria rrliculalll. It 
i:-. a lanrr sp<'<·i Ps \\'ith H fairly short spin• . 
TIH• ho<h· "hm·l is fi ut'l~· nutrk{'cl with m on· 
o r J<>~s t r! ~tng·t J!a r white fl et·k:-. on a hro\\'n 
lmtk!! t'OIII Hi. "·i! lt 1 h t·<'<' or fonr faint hand-.. 
o r llt'O\\' lli ·h (•OIOIIr sp ira lling- t hr shPII. The 
s1 1t1 1t'<' is lll<l!'kc•d with Ol'<lllge-brown abc)\·e 
and bl<~<'k lwlow. 'l, ltis !:peC'iel-; seems to 
in tcrgTH<I<' wi lit tltt• shr l l nanwcl . I moria 
k crt lsirt ,l(t, I Ol'lliPrly call <'d ~L uatlijj'i. 'I' he 
IH1tt•l' fo rm h:t-; <1 tall er spire• and the c·oiOlll' 

pa! tern i" d ifl'Pt'<'llt. the ~wbitr pat e· he:-. 
fc~rm i 11!! \'('!''' broad ~ inegtLiar triangl<>s, 
\\'lth tl! c> browq hatkg round suppr<'ssed 
Hnd showing· I)Jl ly H l-; il'l'<'~nl ar long·itndinal 
I i tH'S h,,t \\'C'C il the white. 

_l ii/Oria s}Jt' lltf'ritnw is a smallish. white 
spec i<•s l'ron1 <~ueenslancl. lt i s apparrntly 
H ' l '.'' 1'<11'<' HIH! c·an be disting-uished bY its 
short :-.pin• and whit e sht~ll. marked fainth 
with irn'•.rulctt· brown .·pla.·he. in a fp,·,. 
s pi ra I IJ;llJds. 

~\ n un t·om 111011 s1w<:ies from tlet>prr 
water of thr ('Qqst o[ ~C \\· .'onth \YHlPs is 
~ 1JIIIJJ'io IIIo//( ri. This is a medium-sized 
xpe<· i ~'s. with th<• i-:iiH'll a tha l'i:ld<' l'istic 
brig ht on1 n ~·" <·olom· on the hack a nd 

... 

The 1\morcnas a nd Zcbramorias.-Lc[l lo Riglrl : A mor·ia ,,c/ulai ; A moria u~~tlulata: A moria lincala, 
a nd A moria ::.cbru. 
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coatecl with ·white around the aperture. 
~ear the lip on the outer edge some faint 
o1·ange un clulc1ting lines show. 

A mall north-west Australian species is 
kno,vn a<:; AmoT1:rt p1·aetextrt, which i s 
somewhat simila1' to .11. clamoni in its colour 
pat1'eru. It ca11 be distinguished f rom 
the latter species by its small size, rela­
tively high spire, and the fact that the 
white t r iangles are much smaller and 
more numerous, on a light bro·wn back­
ground. Th<:> body whorl is also charac­
teri. tically marked with two or three bands 
of dark spots 

The r ema ining species of this genus fall 
into three groups. First there are four 
species of trne 1\.morias which all have a 
similar colour pattern of na rrow, brown, 
longitudinal lines on a creamy white shell. 
Amm·ia elliotti is a fairly 1arge species 
from Western Australia with '"'videly 
spaced, d?rk bro·wn lines, which tend to 
run together. The sutures are quite smooth 
and the aperture is a little compressed. 
'l'hese characters enable itR separation fr om 
Amm·io jam'l·achi, which is smaller, with 
somewhat ex~:aYate sutures and the aper­
ture expanded. The longitudinal lines of 
jamrachi do not ,coalesce as much as those 
of A. elUotti. A moria nwcanclr-ewi is again 
somewhat similar, but the longitudiJlal 
lines a:!:e more orange-brmNJ1, and always 
distiuctly undulating. 

The final species of this group is Am01·ia 
t1r/rne1·i which is a small species from 
~orthern A ustr<:'llia. ~rhe longitudiua l 
lines are sometimes fairly close togethe1·, 
sometimes 'rell spaced and sometimes quite 
wiggly. '!'he firRt of these thr ee Ya t··iants 
has been called A . bJ·ocleripi, while the la~t 

S he lls. 
The , hell l>cpr~rtmCllt reeently ncquir<'d two 

srccimcns of the scar<:e Conus ,·hodo(/enil1'0n, a 
Noutlt Padfic islJnd s hell much soug ht hy co llectots 
an<1 not hit hc1·to re p1·cscn tctl ill the M nscnm c·o 11 cc­
tion. 

Mr. A. W. B. Pow<'ll, Assistant Director an<l 
Couchologist of the Aucklnncl Museum, New 
Zea land, twice vis ited the S hell Departn1ent for 
se,·eral days, stud,ring th e co ll ection::; (prilH·ipally 
Kermndec [sland m:1tC1·ial ) nncl litc ratuJ·e. 

Haroness Ravcl1Sdnlc, of Lond011, paid a lengthy 
~isit to th E: lJcpartment to discuss Australian 
shel ls, following J1cr return fror11 the Great Barrier 
Reef. 

has bePn ea] led A . neunnanae but these 
differences are not especia lly significant. 
Tnrner 's ::tmoria can be d istingni!-ihed fro1n 
the otht?r 1 incd species l>y a series of 
orange-brown spots below the suture, one 
spot b<"ing above most o·f the longitudinal 
lines. 

The . econd group consists of two small, 
solid species from eastern Australia, which 
have vfry short spires and thickened 
shel1s. T! tey have been separated as a sub­
genus, Z eb1·amm·ia,, becau se of their zebra­
l ike patterning- longituclinal brown lines 
on a white background. The common New 
South Wales form, A . zebra, is smaller, 
with a shorter spire, which is smooth. 'r he 
other form, A. l1>neata, occurs more com­
monly in Que8nsland and has a relatively 
taller spire \·rhich is slightly ridged below 
the embryon1c whorls. 

The thil'd and final group oi two specie 
has l>een called the subgenus Arno·rena, 
and is distinguishable by the shape of the 
shell, whirh is broadened by a more or le. s 
distinct sr.ou lcler on the body whorl. The 
shells are of moderately large size and the 
commollest species, A. 'ltndtr,lata, is orange 
to cream in colour , with fine brov"'<7 D undu­
lating str ipes a ll over the shell. It is found 
in the offshore waters of ·onthern Australia 
from Ne,...- South Wales to We~tern Au:­
t ralia . A deepwater form with a 'rhite 
spire has been called A . moslenn:ca bnt it 
is not a distinct species. Amo·ria sclateri, 
a. Yery rare specie:s known only from 
Bas. · Strait, is creamy ·wllite all over 
though it · ?.perture may l>e somewhat 
orange eolour('d. This Rpecies has al·o 
been kP0'\\' 11 A~ A moria kingi. 

• Chief A tte nda n t Retires. 
Mr. W . A. :1\Tcaw<ly, Chief Attendant :1t the 

A ustraliH n 1Vtlrsc um. fvr fon rtccn years, retired 
la st November. H e joined the stn ff of :Museum 
attendant s ia 19:Z~ ancl so, apa1·t from ahs<'nee 
on se r\'icu in \·Vori<l \r\l:~r 11 , had sernd the 
M uscum for thil·ty- t h rce yen rs. At a farewell 
gatherh1g the staff of th e \\'hole Museum, through 
the Directo r , Th . .J. \V. I£van!S, wish<'d ;\.fr. MN1wn;· 
eve t•y happiness :mcl exprcss<"d their th::mks for 
his assis tarh'c, always tlreerl'nlly gh·en. A stain· 
less trny nud a water se t W<.'l'<' prcscn tNl t.o 
.Mr. :1\fcdwny. 
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Sponge, Plant or Primitive Vertebrate? 
A Fossil Organism of Unknown Affinities 

By H. 0 . FLETCHER 

L
l\'L~G i11 the coral reefs and deeper 
we:~ t cn; _or lower <lllcl micl_dle palaeo­
zolc t nnes were certam strange 

<·reatut\'S " ·hieh from time to time have 
been pl ntcd in wi clt-ly divcl'se divisions o[ 
t he Hnimal kingdom. 

:\f cvt ralcH'Ontologi. ·ts tocla~r consider 
t hey arr :-;pongrs of some ~ort a. the shape 
and internal ~t rurtnr<' suggest affinities 
with th<' ('la . ..;"' Porifera. Tt has been fou nd 
impossible. howen'r, to include them in 
any of the fot~r main g- I·onps of the living 
and rxtin<:t ">POl~g'C's i'lnd they are there­
fore p i<JCNl in a special category with 
sng-~rstrd affin it aes with the Porifera. 

The ;;o-ca Ji ncl ''~unflower CoraL' R e­
cepioculifc ·. is one of these "m~·stery" 
or()'a ni:-;ms. It is known f rom rocks of 

l"' 

OrcloYician, Si lnrian and Devonian age in 
Yarious parts of the " ·oriel. In Australia, 
the 8u nflowr 1· Coral has been found from 
Yarious loca li t ies in Vic:toria , New South 
Wales .md (~urensland . Jm;omplete but 
well p t'('S<' t' \ 'C'<l s pe<:imcn:-:; havc> been col­
lc<:tcd from the m uchtonrs and limestones 
or ~iluric:lll agf' at Lo,vola and \\Tombat 
( 't·eek in 0 ippsiFttHl, Vi ctoria. In the 
:Jiicl clle Drvoni~tn 1 i ntcstones of Xe'" South 

Diagram of Receplaculites showi ng 

the internal structure as it would 

appear in a vertica I section of a 

perf eel specimen. 

A ft<•r llllliu}(", . I f\11,·,. Canals - -' -'\ 

' \ ... 

\.Val es th fl.r occut' at .B"et·nbrook (near 
i\lndg·c·c), a1 tit <' Gooc1radigbf'e River and 
other tora!itics n<>a r Yass. In Victoria they 
are found in ro<:ks of the same age at 
Bu('han a11cl Bin(li. Receptac1t,lites has also 
bee-n r cf'orcl <'d from possibly Ordovirian 
ro<:ks at Br lnbnla . in .:\Tew South Vtales, 
and from doubtful Upper DeYonian strata 
at 1\f ount \Vyatt , Queensland. 

Following their appearance in seas of 
the 0 rdovici}'l n gcologica I period about 400 
m i 11 ion years c!l'O, these so-called sponges 
stead ilY ftouri~hed and increa:ed in num­
bers <-llld specic>s. rrhc> group lived for 
approxim ~ltcl;v 1;)0 million ~·ears befo1·e it 
became f'Xtin ct and di:appearecl from the 
~colog-i<·al record. 

'l'he t>X! l'nJa ! appearance of the Stm­
flowcr Coral wa~ variahle and apparrntly 
assume<l <.;hapes r ang-ing- from cup-like to 
plattr t·- and t·on icHl-like creatures with a 
central eavity ~md a Large opening. Built 
up fra~nnent~ and ineomplPte fossil r e­
maim; al~:o ind icate a spherical or top­
sha prcl ··\PIH'<U'Hllcc. Specimens gTc" · to a 
width of ~-: !ight I~· more than t "·eln" inchl:'s. 
('ont pl<'te fos<.; il spceimens of Receptacu­
liles h<l \'<' not hN'11 found and so there i:l 

Osculwm 
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:-;orne <l<'llht n·!!arding- tlwir Hctual external 
apJH'ctrall<·t> Hnd shc-qw. :\fost fossil and 
I iYing- spc>11W'S assunw the shapes postn­
lclted fot· Rrcr pfoculifrs and it tan h<' 
readily 11nde1·stood. e\'('ll thongh some or 
tlw itlt('1'l!al ~.;tnrdut·t·s do not agree with 
the t I'll <' !-ipo t!g'<'s, "·hy 1"11<' gro11p has hren 
t·lassified as h;wi11~· aff-Lnitie:-; \rith them. 
l 'nlikc living spo ngrs the ~nnfio,n:•r C'on·11 
was not "tiH<'hrd 111 any wn~· to the sea­
floor. 

Lf' tlwsl' S(H·a llt'<l spo!lp:es wen· liYing: in 
onl' -.: ea~ 1oda,,· t lw,,· \\'onlcl cansE' little ~om­
ment or· illt<' rr>st ft ·om a <:asual obsen·rt· 
when st'<'ll on H hr<wh. wa:-;lwd up aftPr 
lwa , . ." " ·ea tiH•r. Tlwy JuHl I ittle to re('om­
nwnd t!wlll in HJ>J><'<H'alt<'e or heant~· and 
\\'0111<1 IH• prt:..:-.rd hy as just anotlwr example 
or m <-11' i tl<' I if". 

Th~> !.! rotq' ho\\·r,·<·r. ltr~s ac:hirn•d fanH' 
in th0 \\'Ot·ld of f'o~sils <l-.; one "·h ich 1H1s 

[•Hl!St'd .\ !!1'(·<11 d<'ili Of ('Oiltl'O\'('l's'\· ilnlOII'l" 
• • I""> 

:-;('i(•ntist-.; in ;.Ill parts or 1111' woi'L<l and 
(•vt•n tt,dH\' tiH'I'<' is 110 une~nimit,· ol' 
opinio11 I'P~ardin; .. r its <·Ot'l'l'd positi<;H i11 
the t· IH ~sific · HI ion of t llc 1-t~~imal king-<lom. 
'l'h e n 1·gn !I isnt-; s lr ow n <'0 111 plt•.x and YH ri ­
ahlc• stl'lrc-! 111'1' \\'h ielt h<ts puzzled palaC'OI1-
fologish -.in·(• lilt' first spe<:intC'll was des­
<·t· i lwd i 11 1 H~7 

A natural ::eel ion of the wall 
of Receplaculites austral is 

t Sa lte r. afterwards etched, 
showing the columns. 

In st 11<1yinrr tlw I ife of the past. palaeon­
tologist' l'or 1 h<:' most 11art are restric·tr<l 
in their stn<1i<•-.; to tJ1e hard parts or the 
ske lf'ton of t h<> origi11al animal. Thesr are 
the only pal'ts t'<'<Hl il y presen·ecl a1Hl thPt't'· 
l'or0 1o hrin~· t he fossils to life again. and 
:-;htds· t lwm :1.-; I i ,.i ng e t·eature · of a one· 
time fnnn;t, it is n<'ces:sa ry to interpret thr 
t·C'I<:~tionsh i p . .; IH•t \\'(-><?11 the bard part:;; and 
t ht; soft tissll<'s JoHg sin ce clisappt'Hred. 
This llltlY h(~ done bY careful studY an<l 
C'O lllpctri;olls with <·l o~ely allied org<:lnism!-. 
wh i<·h <H13 sti! I I iYing. 

.. A urr:ll <h•al ha:-; heen \\Titten on tlw 
r<'snlts of nnH roseopie e:1nd micro:wopit· 
stn<li Ps of thr -.;upposNl !!'elleral strn<:tlll't' 
ol' t lw sO-<: Cl ll rd <.;pong<' R e('( pfaculit cs. Tht> 
opinions ol' <lnthors \ 'HIT. ]unn'Y<'l', ttl 

:-;uch r111 <'Xi\>!! t 1 helt H n ,. ~at is factorY l'Oil ­

C'lu~ i on n•garding its o{·iginol strm·tnn' i:-. 
111 os t d i i'fk ul t. 

I 11 ~~<'lll'nll it has hePn ree<H'<l<·<l t hclt 
l'XHmpks ol' tlw g<'Hus H cccptacu/il ('s \\'l' l'l' 

varit~bl<' in 0111 f' r l'orn1 but ns11alh· nssl!llH'd 
Cl SOilH' \\' IH1t pl;.~t1l'l'-slti'l1Wd bo~l~~ whit'il 
gT C\\' l'r0111 H ...;nutll itiY<.'rse l~· vnnie<tl tlll· 
(' )(' 11'\. 

l t \\'ill 
111at Ill<' 
p 1'0\' idt•d 

lw sl'<' ll 
hod~· 

\\'it I: H 

f'ro111 tiH' illustrntioll"' 
o l' H rrr pfacul i l r s i-. 
1 h il·k wctll \\' i1 h 1111 
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illll<'l" itl!d Ollf <' I' (H_\"(' 1' joill<'d h.\· Jllllllf>I'OIIS 

<:olunnh ( t·t•l't>tT<'d to h.'· sonw author.-. a~ 
piffe:ll'- fj)\p spit-llfl's ) HITHllg'Pd at t·i~lt1 
e:mg(t'S to th<· su r ra(•('. In thin S('t1i.m tlw 
<·olunllts :11'" -.hown to poss<'ss a c:cntral 
axi<~l <·n11:tl :nt<1 fire rx p<llld<'<l at their 
t•xtr .. mit ir.., into rhomhoi<hll snnnnit p lait's. 
'l'h<·:-.{' f i! into OIH' <1 1wt lt <• r to rorm a mosai<·-
1 il\r ou ~P I' la,,·Pr . 

\\' lt <' ll t !!~· '-'l l l' ra<·<' platPs a rr W<'c-11 h€'n'11 
H \\'H \ '. or rtn' \'i c\\·c•<l rr·om the insid<'. tlw 
\'(' t' t.in1! <•oltllll l ~ s o i' spi<·Uit•s giYr off fonr 
tt·ans,·rrs<' o1· lw l' izoll!Hl rays . .. \ t the inn er 
t'Xtl't'llli l i<'s ol' tl11• <·O [Il llllls. where tfH',\' ahnt 
npon thP <·<'ll fl'rll t'<l.\' ity, thr~· expr~n <l t o 
form i-lltail IHwii'ontal 1>lates whi<.: h an· 
t 1·a ,.~' I'S\'d (),· horizon tH 1 ta11ab. Thcsl' 
nlatt•" a r E' t;nitPd t0gcthc r to form a e,m­
tiunnll~ l:t\'l'J·. If is <·onsidcred that thron~h 
tht>v' <·Hu<ds \'.'H t l' l' whith hcts filtered lw-
1 \H'<'ll 1 !t r sll t!tlll it-plat<•s is a<1mittcd to tlw 
<'C'II t n1l c·a' 1 t .'·. 

It i-; intPJ~o1 'ltin!..r to note that in li\·inp. 
-,poll !.!'l'S Hll an• Htl<tt·lwd and exhibit a \\' itl<• 
nu·ieh· M l'nnll. Tht> interior of allY 
spona·~· is c·J·owdcd \\'ith minute li fe HJI~l 
l'('('CIItly <! 11 inv t•st igation prowd that cl 

sp Oll!!.'l' ;thc•ut :1:-; ial'g-e as a wash-tnh tOII­

taincd 17.1~K illdi,·iclwtl c-mim<ds. Thes<' 
includul smal l s lc>thlc r fi sh, about an inth 
] on~·. whi r·h mo,·cd <li'Onnd in thr .· ponfrt' 
<·Hnal o,; . \' n doubt in palarozoi c tim e:-; th e 
Sunflo\'.'1' 1' ( 'ol'a l. witlr <1 somewhat :-;imilar 
"POJJ!!'l' -;f J'll <.: tlll'<'. \HIS a lso i tt\·a<led " ·ith 
the millul<' fil't• of those dap.;. 

'J'he fit ·s t l'nssil l'Pllt<lins of tlwse s tl'HIIg't' 

lllJRt1arhrd pial t c• t·-slw rwd o rg-anisms wen' 
de~trihl•d In· J)"l' r antt' i11 l K~7. 'l' IH.' s [H't i­
nu~n~ \\'C' l'C' 'rou11d in D<•Yonian l'Ot ks in tlw 
IH'io-hhou rhood or ( ' hill1<1Y. Belgium. an<t c . • 
\\'<'1'<' 11 rt ll' c•d H tr·r· pl fit u I i I r>s. llH'<l n ing· H 
~to ll <' r·pc·<•nt<H·lt•. 'l'lw s)><'<·imeus werc n ot 
\\·plJ pr<'s<·n·<·d a 11d <·<'l'la i 11 c·h a ra <"te rs 
\\'f'n' i tlltwrl'<'<·1 :v ~lwwn or enti r elY mis~­
illg. I )p.f'•·;-IIH·<' <:{>nsidrr<·d that t h0 .l'<'g- 111<11' 
a rt·a ng<'lll'lll or fiH· 1'110tllhoidal platPs or 
the Oltfr•r ~urrrl<' t' was s i111ilnt· to the s<•Hks 
Oil 111<' t'<'!IC' or <I pill ('- tl'('(' . Jl r \\'H S ill 
d011b! \\' IJt•t }1('1' 1IH1 Sj)('(•illiPIIS WPI'E' ll1i"ll'illt1 

oq.utni :-. lll 'i hut fittctlly <·ontludt•d t hat tiH' .\' 
llli lf h1 hPi on ~· to 111<' tH·d<•r ol' f>ol.vps, w h i<·h 
ill ~'f' l l<'I'HI iiH·ItHIPs < I'C'rltl ll'l'S with rl <·,,· lin ­
clt·ic·<tl hod\' il!ld H III OUfft at OllC l'Xtl'(' lllity. 

2!) 

... \ I'<·"· ,\' I'HI'"i 1:111'1' (lold fus-. d<'SC' l'ihed 
Hlld ft~ l ll'<' d tWO rnlg'IIH'IItS 01' tlw -.,a !li P 

sprciP~ al n '<!d." dt•-;<·rihed h.'· Drf n111<·C'. 
Thr p in<·<·~ o<·c·upi<·cl h.'· 1h t> c·otnwding 
t·olumlts <'I' pilhtt''i \\'t' l'<' Yac·ant and U11l<1-
1'11ss <'Olllf':lrt•d 1 h<• t ulws t o the Nlltnl in 
t he si I i<·<'OIIs S!Hmges, rri'Pnin~ hi~ S(W<"i­
D1f' l1'-' I<' tl1r g~' llU S ( 'osti nr,porrt. 

] 11 U-{:H), :\ l urc·hison <'X<~m iHP<L som<' 
:-: pt•t i lilt' m; }li'('S.<' I' 1."<'d in a sha ly li lllPStOJi l' 
I' 1·o 111 :--; i lur i illl r o<· k s M L u <11 o w in I~ 11 !!'land. 
Sot -; 11 s JW<·I i 11 g' t lw.'· had any l' f' la t i onsll i ps 
with Hu·r·ptfu·Jt/ it cs JlC' r efC' rrc<l them to 
~lr. 1\. onig·, \\'ho <'Xp l·rssed an opin ion that 
tlH·y m iul!t lw long· t o the ~\scicliac. a :rr nup 
of pt·itniti\'<' \'P rtehrat<•s <·ommonl~· kno\\·n 
ns "Sc:t Squit·ts.'' This Yiew "·a~ uphr ld 
by a 11 othPr ;.l\11 hor a few ~·ea rs later a1'1rr 
('XH inin ill'! l'urlh<'t· spe<:imens of the Ht•tep­
ta<·ulit idw. hnt Professor Phillips in J r.-!1 
t·rg-a n! Pd tlw m :l'i ( 'ystidcans. stemmed or 
st0ml ess t"· hi 11 ode 1'11l~ with a ~lobnla r t t>:--t 
<'OillJH>st>.J or mc-111y small plates \\'hith a1·c 
<:1JTa11grcl with or \rithont an~- symmt>t r~· . 

Tn th e• f'ollo\\'ing y ears authors <lest rihe<l 
llWII,\' add it io tutl o..;pc·ti nt Cils of the Heeep­
ta<·uli ti ~ la<' and they \\'t'l't' referred to still 
other animcll g 1·onps inelndiJl~.r the ~"'ora­
miuift' l'a . tll <· <·orals and also to tl1 e spotl~res. 
A g r 0at c!r•<d hc1 s now lwen \\'ritten on thi-, 
g t·onp but tlH"I'C is still no certa intY or 
\liHlnimity or op inion. . 

A ~oorl d(•al ol' r e:-:car<:h has been ca rried 
out 011 Hr aplaculites fon ntl in the lo"·et· 
a nd tni<ldle p a lcH'OZOit rot ks of _\ ustralia. 
F1·om <c'll <'XHm i nHtio n of a lar~e number o,· 
sp{'C'intt' ll s it was d t>c: id <•<1 that onh· one 
s JWt iPs, N(( ( J>loculilc s ausfralis ~alt er i:-­
l'c' pl·c•s<•nt<'d and I hest> ott tlr mainly iu rock-. 
or Siluri£111 i:llHl Dc·YO IIi<1ll ag('. l t \\'HS found 
thnt I !! t• t't> i:-. t·onsi<l<•!·ahl(' nniatio11 hehn'l'll 
<·c• rtain srw<·inH'tl:\ hut tlu·se ma,· h<c' linkt•d 
h,,. ot h('l' !!lali••·ial sltowin~ l'rg·~ll<n g-rada­
tions in c•iwnt<·IPrs. . \1 1 tlw _\uslrali;nl 
S J H~t'illll'llS ell'(' I'I'H ~.(' l1lP11t <ll',\. ;mcl it \\'i:l" 

intpos"ii•J,. 1<' add an.'· ddlnil<' inl'onn<tti oll 
l'l' g'cP'di llg' 11111 slt:t)H' or tlwse org·a ni sm~. 
'l' lw SIH'<·illlf' ll '-: <·OIH~ i st of portions \\'hi l'h 
<l l't' l'll i' V('cl 0 1' pin ttt'l'-s h<tj)<'<l H IHl Of (l('l'S 

\\'hi <· h i11di<·<tt<' l ht'.\' orig-iiHtlly lH' IOII!.!. <'cl to 
obl on g- or <·,\'lilldro-<·mli<'<ll bodies. Onr 
:-> JH'<'L itte ll ha:s a sut·rctel' (i,·e in t" bes lo11g· 
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b~· threr incht>s w ide , with one of thr sides 
cun'Ccl almost at right angles. Other::> 
f rom the Yaso;; di::;trict a l'e circu lar and 
o,·al in sec'i ion so that it "·ouJd appear that 

possibly the platter-shaped spcci1nens a1.· 
d_efinit€>_ly only fragm<"ntary aHcl are por~ 
bons of a much lar·ger body the exact shape 
of which is stnl unknown . < 

The Story of Galaxias 
By GILBERT P. WHITLEY 

OXE of tbe fishes observt>d bv tl1e 
}..,rencl1 settlers in the Falkl~ncl 
rslancls in 1764 may have been a 

Gala.rias. but the account of it 
1 is 

110t detailed enough for us to be sure. 
So on r . tory of Galax·ias r eally begins on 
1 th Arn·D, 1773. with Captain Cook at 
Dnsl<y Bay, New Zealand, ''hen, in an in­
land lake, onP of the naturalists noted, ''a 
small species o£ fish (eso:r ) , without scales, 
resembling- a little trout; its colour was 
brown . and wottled with yellowish spots in 
the shape of r:.ome ancient Asiatic charac­
ters. '' 

Eso.1.· is the scientific name of the pike 
and the o;;pecies was named Cl'rgenfe'ltS by 
Gnu'lin in 1789, but Cuvier invented for 
our fi ·hes the grnerir name Galaxias, which 
means the ~Iilky Way, or a galaxy of 
stars, probably because of their coloration. 
ln 1802, P eron, another gTeat Frenei1 
natnnlli!)t. tonnd the beautifully colonred 
GulaJ·ias t1·1tttaceus in rrasmania, and, 
much late1·, Darwin, aboard the Beagle, 
collec·ted <.;eve t·al mo1·e species. By the 
middle of our twentieth century, eighty­
eight noe1i11al . ·pecies had been named, 
thmu,~·h the trne numbe·1· of species '''ould be 
few(•r (prolwbl.\' about fifty) because some 
were 11amr·d h,·ice or several times over. A 
list of ther-;e names and the countries from 
whic·h ~a eh k1ncl came is ta bulat€'<.1 on pa~e 
:3-t.. 

'rht> gene>ral appt>anuwe of Galcu:·ias may 
be gaug·ed from the illustrations 1o thi.s 
artic-le. 1\l;m.v countt~r folk confuse t hc:-)C 

1 A Yoy<1gC l'Olllld the vVOI'l<l .... by .... 
P.ougainvill c. Tr:mslatcd fl'om th e P1·cnel1 by .J. R 
l<~o rst <.· r ( Duhlin, 1772) , p. 70. · 

small f1·esbwater fishes with young tl·out, 
but a trout has scales and a little "fat­
fin" (aclipose dorsal) between the true 
dorsal fin and the tail, whereas Galaxias is 
without scales and lacks the fat fin; the 
small mouth a11cl the teeth on jaws and 
palate are a]so characteristic of Galax1'as, 
·which i · kno"·n in Australia as New Zea­
land Whitebait. l\1ountain or Native Trout, 
Jollytail and Eel Gudgeon. 

The usual length of our species is from 
2! to 7 inch e:s, depenchng on age and 
species; the giants of the tribe in Australia 
are the mountain-loving Gctlrtxias coxii (St 
in.) and G. auratus (9 2/ 3 in. ) . rrhese 
aTe dwarfed by one Ne"· Zealand species. 
G. c.l1'yentpns, which has been reported to 
grow to 23 inches in length. It is appro­
priate that this Giant Galaxias should hold 
pride of place since it '"as the one dis­
covered b:v Cook's naturalist (Forster) in 
1773. 1 have seen Forster 's original manu­
scrint a~count of it in the British 1\Iusenm 
(N~turAl History ) ; his was a dull 
green fish with yellow horseshoe-shaped 
"Asintic" marks, the unpair t>d fius dark 
greyish, ~)ai red fin!') greenish, and bell~· 
yellow. 

T he Galax.ii (l fishes arc of partituhtr in­
tere!it on aeeount of their <1.istributiou: 
theY arc fon!1d in l'resh 'rater from sea­
leY~l to t!H~ tons of monnbtins, in rin'rs, 
lakes and tarn~; somt>, like the Whitchait 
migJ·atP t0 anc1 from salt " ·ater bnt noue 
of them ··wem" to travel far ont to tiea; 
S<-'YCraJ kinds 1 ike to bmTO\Y in peat and soft 
day. St11cly of the ta bit' of s1wcics sho,~·s 
that JJmnet·ou<:~ kind::. ha\'{~ been l'onnd Ill 

southern Qnrenslancl. Xew Sout11 \\'"al es. 
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Maoris netting whitebait near T e Kohan@a. New Zealand. 

YiC'toria. Tasmania. South ~"-ustralia. 
south- \\·c"J Cl'll .... \ ust ralia. Xorth and , 'outh 
l slmtds of \'('\\' Zt'nlaucl. Lorcl Ho"e lsland. 
the .... \.m·klancls. ( 'ampbelb an<l C'hatham 
l sl<:tlHl . ..; ofl' :\cw Z(•alanc1. Argentina, Pata­
gon i<l a ncl adj<H:l' n t isla11 ds. (_' h il e, ~f <:l gel­
lan .Stt·ait s, 'Pi r n a del Fu0go the ~,alk­
land Is la nds a nd fiouth Africa. An Indian 
and a .\'ew Culeclonian s pecies. thongh 
originall v tHJillc<l Uala .x·ias inrhc·ns a 11 d 

neocoled(lllicus. fire JIO\rachlyf.i separated 
from I he genus, whose distribution can 

A handful of the tin y fi sh known as Whitebait, from 
the Waikato Ri ver, New Zealand. 

\\ ' ••kh ~ cw» ( ,\ ur kl .. nd ), l'irt•(r llt:n. 

\\ ,.,.kl~ ~ ... w,.. (.\\H·klall<l l. drl'lr Hl37. 

tints h0 Pn<·ompa::rd h:· a huge tirc·lc. 
with thr South P ole a: it · centre and \\'itlt 
the eii'C·umfl'n•nce near the 30° , '. ]at. 
meridian : its . outhern limit ma:· be taken 
as the 60° ::;_ lat . mr ridian. 

rrhis l'emark:lblc distribution for fishe. 
which eannot stand sea water for long: 
makes us wonder how the Galaxiiclae 
orig·i nat rd awl wet'C dispersed-perhaps 
b,· mNlns of le~ ncl -1 iuks now Yanishetl. or 
l~ft hellind 1-1 s n•lies of some great c\.ntctrc 
tic <:ontinent. T lwodore Gill in 1 ., 9:~ l' t' ­

vi r wed some of the means of dissemination 
which h;1rl hrcn suggested b~· nnion:-. 
~tncl r nt "i: sonH' of the fishes might ha\"l' 
been <' IH' ~1s<·d in drifting icebergs a ml 
t·e:trried to more eong:e.nial water~; tlw.'· 
mip-bt l ~:lv<' surYin'<l a long sojourn in :-;all 
wat<' l' whi('h " ·ottl<l be fatal to them Il0\\'<1 -

de:l\'S: or thl''- 111<1\- havr orig·inated from 
si 1~1i lat· spP<· i~ .... iol·mcrl.'- Ot'eanic but no" 
<'XI inc·t t!t t'l ,•in a nd l'<'stri cted to fre:-h 
wat<'l'. h11! ht• t holl!!ht it hi!!hl:· improhahl<' 
t lw t all t hr l'onns <·ummon to suth distant 
n •g: io11s <·ould lw,·p bt'<'n so fa ntastiea iJ,,· 
d ist ri h11l <'<I. 

Dollo, H<·~l'Hi l. lf t'dlr.'·· Waite HIHI ot her 
·w i <' ll t i:-ds ha \ ' f' ponde r ed the pl·ohl<'lll or 
tl 1e c· 11rioll~ nliig'<' o l' Galo.rias and tht' 
m od el'll \' i<• \\' S('(' lli S to fayour a lnrgl' 
.\tltHITtic· <·onti twnt's rxis1t>IIN' in pn'-'r l'l'-
1 i<ll',\' t irtH's. ' l'h is hns sinel' regressed 



A SELECTION OF AUSTRALIAN GALAXIIDAE. 

I. Calaxias fu~cus, from Victoria. 2. Braclrygalaxias pusillus. Victc:-ia. 

3. Calax ia~ johm to111. Tasma ni a. 4. Calaxia~ parheri. Great Lake, Tasmania. 

5. Calaxias scopu~. Islands of Ba~s Strait. 6. Calaxias upcl:eri. S.E. Tasmania. 

7. Saxilaga clca•'cri. N.W. Tasmania. 8. Saxilnga nnguil/iformis N.W. Tasmania. 

Nos. 1-2. after M ack; 3 -6. 8. after Scoll: 7. or iginal rcconslruc tion. 
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1cavillg pat('lw:-; \dwre Uala.:rias Htillling<• r:-;, 
o1· perll:l pi' thP land-m assc. · lHI V(' shiftrd 
thcjr po"i1 ions to some rxtent. 

l'Prta !n othe r aHimclls with dist1·ibntion 
similAr to tha t ol' Galo.rios nHn· he m e n­
tionNl hrre. l:!Jarihwonns suth. a:s .tlca.n ­
thodrilus "so thorough!~- wedded to the 
soil all(l ... "o impatie nt of seH-vn.t1 0r "; 
fresl1weltr ,. t·I·u::;tatral1S having cnrious 
P<lrasites ]diOwn a s T em?wcephala : sE'Vfral 
kinds of plants and j m;ert !'> . and 1 h e G ray­
ling ( Prof otroctes ) of .Aust1·alaHia \vhich 
is J·r latec1 to the South American fish, ilz;lo­
chiton- tbesc haYe eviclent lv been left 
hehintl h~· the l-llwinking of th~ ohl A ntarc-
1.ic cont in r nt so that thei r mode1·n range 
more or ~rss coincide:-; with that of the 
<ialaxiid fi;.,b es . Such ph enomt-'na must 
baYe a common explanation. The 1 nlm­
preys of the ~·euns Geot ria are Yer~:­
simila r in .. \ustralia, Xe,,- Zea land ~md 
· 'ontb .. \tneric·a. Bo <U'e some of the ptnely 
marine fishes: ue:nT<:lCOnta. kelpfish, noto­
tlamiid~ and others. whi lst ornilholoa·ists 
fi nd thP san1E' similarit5· in pC'trc>ls, ~nlls 
and (•ormorants h om those re~rions. Certain 
shore shC:' Il s £)nc1 loricatrs or chitonf\ are 
fou nd in ~01l t h America and rrasn'lcl11iH. as 
" ·r ll as on K erg: ne] en and other isola ted 
C'il'cnm-. \ ntar ct ic islands. Onla.x;·ias has 
not so fa r been founcl in these i ~-; l ands; if it 
f'Ve l· exiRtecl in t lH•m (ht/aJ·irts \\'Oll ld have 
l)Pe u PXtC'nni11at e<1 by I he Pl C:' isto<:enc ~·l aci­
ation . 

f t 'ras IF>t until 19:36 that a fossi l 
r:atruias was fottnd. in Pli ocen<-' d epos its 
of di<Homat·eou:-; shcde a t Kaikorai s1 I'Nllll, 

1wa r DuiiE'din . Xcw Zea land. Wb r n <·om­
plet<• thi~ fish , ,·onlcl havr been het wern 
7 ~ <~ne! . ~ inchrs long, a1Jd probably Ji ved 
in f!·eslJ watrl' rath C:' r than sa lt. at a l ime 
when Duncd in '...; (·]i mat<• was wanner 1 han 
it is II OW. 'Pht>U}dl t l1is interest in g- fossil 
has bce11 de:-;eribcd and figtll'Nl,:! it )JaH 
not .''et hr c.·n ~P<'(·iAc:i'Illy 11<1111('{1. 

Tlw :\ew 7.PctL:III (l \¥ hil',cha jt 10 1' (·om­
lll c n ·c t'OJI~ i stR of the )'Ollll~· o 1· lr~ J'\'a l spPf·i ­
m<•ns of :-J<' n•ntl srwe ies of fisl1 \\'hieh as<·eiHI 

2 01in' r, I!J:~n Tnl ns.Ho r.Ho('.X.~enl. 66: 2-1 & 
:! 6 ; nud Htc,Jt't·ll , 19·1:3, . i bid. 7f'i : I:H· I :Hi, pis. 
XI ·X ii . 

river s in ho1·d<•::; towa.rds the eml of the 
~·t'ar. 'J' Jw d()minu nt ~pccirs is a ''Ga l­
axie:l s' · known as A 1U:it1'ocob if-is otlenuahts. 
Vvlwn t he whit ebait run. net:-; of all kinds 
are used b.v bo1 h wh itf's and l\Iaoris and the 
)Htc-kr d m ass 0f SlH·ruh•nt fi sh is ejthcr eon­
:-;umN1 011 1]1 (' spot, 01· ca11ncd fo1· export. 
The 1\laori~ nscd to <:<'ltch thPse Ua laxiiclae 
in gTeen flax n t?ts, pile 1 ht> m on hot stones, 
<·ovc·1· thf'm with ml'!tF; and ear th for ahout 
h1-1lf Rll h Oill', bu t without the acldibon o[ 

any '"·ate1·. Thus p1·cparrcl, if not for 
immedide nse. t hey w er e :firmly packed 
in tig·htl~r pV:Ji t ed baskets. in which they 
v.-oulcl keep for mouths . Th <:> q nantit~· of 
whit ebai t taken Yaries con siderably f rom 
yc<u to year , being d ep endent on wet or 
dnr sc-'a~:ou :; <1 1HI many other fact-or .· ; con­
seqnc:ntly pdces vary too. 

Tn 1~:32, a t'estriction "·as imposed on 
taki1 1~ whitcb~it in Xew Zea land. Tbe 
:\fao1·is objec-ted, claiming- that the.'· were 
immllll <" from the r egulation · under the 
Treat~.- of Waitanfr i. "Consequently. 11 

quoth tl1€'ir spokesm .. m, ''no en il <:tment nor 
r eg-ulation can ovenicle the :Jiaori fish ing 
1·ight<-:, " ·hi.ch Pm~ bl e l\Iaori~ to catch \\hite­
bait in a ny nulniH'l' . .. . . jn an5· l\'e,,.. 
Zealand " ·a ter . . . F or this we rctnrn 
t hankl-i to t lw Father. 8on. H olY :Jiothcr. 
t be H ol)· 1\.ngf' ls, the FaithfuJ Angels. a nll 
tbeir an(l ou r O\\'ll mouthpiece. Pil'i ~'iri 
' l'ua. fm· e\'<.:1' c-1nd even nol'e.' ' Aetua L15· 
the restridi 011 was on the taking of \Yhite­
b<lit for i'-:alc and in th<lt rrspN·t \Y3S en­
fortNl 011 l\lam·i and P akeha a like : :\Iaoris 
w c1·e Hhlr to take• th e fish fo r their O\\'ll 
<·onsum ption . 

Ou r ~torv of Gola.rias began in New 
Zealand jl! · th~ ei9·hte<-'1I th crntut·~·. l t is 
time to bt·i no; it t~ a coJJClnsion. Is it' to 
b<' eontin ll ('( l " Hn<l will tlwre he a li H pp~, 
<' IH1ing·? Or wilJ t ll c:-;e nniqne li t tle relics 
of an mH· i<>nt age be rcplc1cec1 b)· intr o­
dured fish es . suc- h a . Oo111busia . 8almo. 
'l 'i/a pia . c1 nd ot hr1· hon ors heaped 011 i lwm 
l>y 111<111 kind ? 

The fo!lowillg' li l-'1 or tlH' c ig-h t .\' -t..'ight 
11 0111 in AI S J )('(' il·~ 0 r Uultuias ( i 11 1 he 
broadest· <.;(' 11 ~1' ) g i ve~ <1 nwd<'l'll i<h'H of the 
11 nm t• r o! ts kincls lHI HH'd and wht~t·<' t'at·h 
<'<111lf f'ron1. 
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oi)iJr(·l·ial us ( 'l:ukc•-2\(•w Zt':l)an<l . 
a f!i n is Ht'ga 11- Tasm · . 11 ia . 
alt pidoln., Blm·ll ~\: Sc·ii11.- X.Z. 
alpinus .l c•II,\' 11"- Houth . \mcri<':l. 
a mac''''·' ( 'a s: c• lnau- \ ' idori;t. 
tUt {Juilli[ormis H<·ott (So.l·i(af!a )- l 'as . 
ln-,qullr us C:nwlin- X.Z. 
atk in.~oni ,) nhnst.-Ta:-~ . 
allcn ualus .J c•nyn:-. (~l ustrocobitis)-X.Z. ( t)lJC) . 

l~N·o r·clpd fr·onl Lor(l llowc 1., S .R Australia, 
Tas., H .. \ll ll.'l'i<'<l & Falldand I slands ( many 
synonym~) . * 

auratus .J ohn st.- 'l':l s. 
bollan si 11 utlon- !\ .z. 
bongboii.<J l\ l n(')e:.ly- Xe w i::louth vVn1cs (type), Vie. 
brcl'ipinnis Gu ntl. l' r - N . .Z. & sul>ant:nctic· is lands. 
brocch us Hi<'l1 :11·dso11- A ucldanct Tss. 
IJUllorl.'i H1.'gar1 ( Hracii.IJ!Ja /a.'l.:ias)-ChUe. 
burrotrsuts Phillipps (Li.r:aga:o;a)-~ .Z. 
camlJbrfll " Snu,·ng<.>-Campbcll Tss. 
ca}JCIIsis Hl t'i ncl.- South A t' ri ca. 
ca.-;1 l ccu· \\'hi tl<'y 0:. l'h i 11 ipps-X .Z. 
cl~arlo/lar \\'hit. & Phill.-~.Z. 
cl<at't'ri Seotl (Sa.>·ilaqa )-T<lS. 
coppingrri Guntlt.-~lagellau. trait. 
coxii )f;Jrl.-~.s. \\". , Yic. ; S . Australia? 
cylinrlril·•.s* ('ast.-Yie. 
d£•lfini Philippi- S . . \ merica. 
c1elicatulus* <:ast.- Yic. 
<li.'l.'>illl il i-'1 H{·gan ( Pcn·agala.1;ia.s)-T p.s, 
dubiu..; O ild1rist , . Tltonq>son- ·. A f rica. 
fascia/us Gr:ly-:\'.Z., Auckland & Chatham ! ss. 
fintlla.tJi nf;l<·I.-~.H. \\'. 
for.stcn C'uv . ..\: Vn J.- X.Z . 
{USCllS )I ;)(· k-·\'if·. 
globiap.'> l~ igt•nma n n-S. America. 
.fJ racilfi 111 us ( ':111cst . B. A m cri(·a . 
grand is Th1ast- N .7.. 
gnmclis l'hil ippi ( = 7Jia f<' i )-S. Amer ica. 
m·andis Cl:rl'l< c ( = argcnt <'1ts)- .Z. 
h e.'l/)<'1'i us Whit ley- \<\' . Australia. 
li 'ultoni Hcgan-~ .%. 
indicus D:1,v ( not a true Cala.tias)-Bcngal & 

)f;l (l J'dS. 

j ohasfoui Scolt-'l'as. 
kayi R:unsa,v & Ogil h,\·-• . Australia. 
ko<tro Pltili.- 1\".Z. 
kokopu ( ' IMI\c-::'\ .7.. 
krcf.Tiii? (hmth.- X .S. \\'. 
l!Jt•.c H utton-::'\.Z. 
1/1(1('1/lct I us .J l'll,\' II S ( - /'(l rif'{Jll t /IS) -S. Ame d ca c · 

Falkland Ts. 

P o ly n esian a nd New G uinea Specime n s 
Stud1e d. 

.\La,jor l> o11ald S. ~ l ar·sh a ll , Rt•se<l l'(' h Antht·o· 
pologist fc.r l'olynP~ia at th e Penhody Museum, 
)l :lss:H·hu scl ts, c•x:1n11n Nl Pol,rncsian speeim<.' 11 ::; in 
t hP Mu~l' lllll <lnring a four·cl<1y visit to ~ydncy. 
Alt·houglt not unnH•rous in rela t ion to the tinth1·0· 
pologi(' :rl coll t•C'Iion ~~~ :l wltole t he P oly ncs inn 
SJH'C'i nt t• ns iuc·lude HO ill l' r:rrc pi ~ces, p<ntieu lar ly 
among th<' ;-) i I' .J os(•plt T3Hnks and Capt:.l in Cooi, 
m ntt•rial: th <'r<' :t 1·c· a lso s om e fine exa mpl es of 
~l aol'i grt'l'll s ton<• c·:tn•ings antl illlplcmeuts i11 the 

111inulus• Phili p[n- H. America . 
ncb ulmut.~ * l\1 n c 1.- N.S .\-Va lcs. 
nrocafuloni<'ll.o.; \\' cb<.>r & Bft. (Xesogala.ria.~)-

1\'<•w ( 'ah:d oui:l. 
ni,qolltOI'l<k J .~ u cas-Vi<· . 
n igrosl r;a Ius ~hip. ( Uracltygalaxias )-W estern 

Au-.t r:t l ia. 
o()tw<ns* Kluu zi ugcr- Vic. 
occitlr·n la lis Og ilhy- \V. Australia. 
oc·clla fl•., ~lt·C'ov-Vic. 
nco1wori Ogi 1.-=.H. (~uecnslau<l & N .S.\'\. 
olirlns Unuth .-? Quee ns land. 
OniO{I/S ('M;t,.- Vic. 
parkeri S<ot t - ' r ns. 
pr,t.u<'ispon <lylll .'i Stokcll-N .Z. 
J:> lanirt'ps tVI nc l.- r.S.W. & Vie . 
platei :-ltl.' lnd.-H. Ameri ca. 
postvertis Ula rl<c-N.Z. 
p1·ognt.tl lt us Rtokc ii-N.Z. 
pseur7o.,criba ~ .McL'oy-V ic. 
punc lrt! J.a•* Gunth.-~.S.W. 
1JII?Icli[er ('ast.-S. Afr ica. 
punclulalus Philippi-S. America. 
p u sill us .Mack ( Brachy galaxias )- 'Vie. 
re l iculatw~ IUdl.-Auckl:md Jss. 
robinsoni C' lnrkc-~.Z. 
rost1·atu . ., Klun z.-~ . Austrnlia . 
..,chombur.r;kii P ctc rs-S. Australia. 
sco]nt.-.; S<·ott-I ss. of Rass Str a it. 
.<>c01 t ii* Ogil u~·-K.S.\\. 
scl'iba* Cu v. 6:. Ya1.-K.S.W. 
shannonf>nsis Scott ( = Paragalaxias dissimilis ) -

T as. 
smilltii HC'gan-Fa~kland I slands. 
til comui E ,·c1·m. & K e nd.-Argentina . 
lrutlact'llS CuL-'fas. & Vie. 
U1JC71 f' l'i ~c·ott-Tns . 
var iega tas LC's~o n-Falldand Iss. & S. America. 
versioolor* C:-1st.-Vic. 
vulgaris Stokc11-N.Z. 
wai f ii Hc•g-nu-N.S .W . 
1.vate1·hou.<~ii* KrcO't-S. Australia. 
wef'doni .) ohnst.- T as. 
zebl'afus Cast. (Agala.'t:is)-S . Africa. 

In N'"·w Zcnland there is a related genus. 
Yeochallll(l, with two specie , apoda and dit•cr,lll. 

*SpN· i fie na mt•s m ar keel with an asterisk in tht• 
aho'·" list hnn• hern regarded a synon~·m · of 
a fir 1/IW(IIs hy :1uthors. 

Hit· \\' i 11 in m D ixon S<' ri t's. In the :\[;UlllllOiolt." 
f 'l l><'p:u ·tnwn t, ) l ajor ~lar ·hall matk n stud.'' o ' 

st•rics of' t' I'Hu ia o f' P olnwsi:111 nntin.~s. in t•ouut't'· 
tion wi rh I'P:'H':I I' ~·ht'S i11 i o the ori ain :nul distribu· . "" . tton of r:ltc:-: of the south -\\'est P n('ifir regJOII. 


