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The Aztec Calendar Stone 

T HE ~1exienn J ndian ,· on a rriva l of 
t heir pa 11 if'lh <'Onquerors in 1519. 
wete found to be in posses ion of 

a method of rneasndng did!-;ions of time 
quite tompe:n·a ble to that obtaining in 
Europe at that period. The device i s 
represented in t he famou~ Azte<· Calendar 
Stone engraved within a ('il·<:le eleven feet 
in diameter :uHl weighing over twenty 
tons. 

This elaborately <·nrvecl ~·tone disk is in 
reality not only a ntlendRr but also an 
Azte<: hi. ·tot·y of the world , n p1·ophecy. 
and a re<:o1·d of Aztec mvths. It is chai·­
actedsti<.: of t hp <·on,·~ntionalized art 
developed by the.·e people. The scnlp­
tlu·ed figu1·Ps, whith at fi1·st appear com­
pli<'ated, tOllH iHt of symbol~ and g lyph, 
arranged abon1 ihe eentral figure of 
'rona iinh t he Sun God, with the S~7mbo1 
Olin, a sign signifyiug an earthquake. 
The hiRtol'ieal pol'1-ion is divided into five 
suns or a~es, four· of the past and one 
of the 1n·esen t . The present age or period 
if; dominated by t he existing sun Rymbol 
01iJJfl'OJtatiu h because the earth, accord­
ing to the Aztec· prophe('y, is destined to 
be de~it·oyNl by earthquake. Arranged 
about 1lte sy mbol OJin are the four past 

~nns o1· tydeR. ea<.:h enc·losed in a rect­
angle and de!-;igned to be 1·ead f rom right 
to lef1. 'l"'he tirRt of these symbols jR 
Oeelotl or' the ,J agnar, the 11 ext Ehec·atl 
or the \irind , the third Quiahn it l or Fire­
Rain m1d the last Atl 0 1; 'Vater. The 
ini eq n·ei ai ion of the~e symbols is that 
the fi1·s1 ~nn o1· epoch was destroyed by 
jag1u1 l'H, i he Hetond ('yele or sun by 
hm·l'i <.:a nes, the third uy a r ain of ftre, 
and 1 he fo urth bv a flood. :Xext comeH 
tlw present epo<'h: whi('lJ . it waR belieYed. 
would end in ear·thquakes. 

Outside the historita 1 port ion of the 
stone are the twent~~ day symbols. ur­
r oundin g all are two r eptil ian monster s 
meeting f<:H'e to fn<.:e and wHh their tails 
n t the top of 1 he stone; these are the 
two Tm·qnoi r-;e Hnake~ and the Rymbols 
of fil·e ;.nHl wnte1·. I11 the month of each 
is a humn11 head representing the Fire 
God X:in hi een1 1i, who was cllso Lord of 
the Ye~n-. 

1'he Aztets Hdjusted t heir eivil year to 
eorreRpon<l with the solar :ve~u. They 
divided it into eighteen months of twenty 
chn•f; en('h, and each dav had <-1 distinct . . 
name. Fi,·e supplementary days were 
addPd to make np the fnll number of 



TU rr J £E _\ l-"'fHALL-\X ~lr~Er:\I l\L-\ Gk\ZINB. A 1;(iUST 17, ] U8H. 
------------------ -----------------
l l11·c·e Ln uHlJ·pd ancl -.;i~ty-lh e. a~ in <lll t ient 
Egypt: t l tt>~ IJPIOll!!,etl to 110 mo nt h. nn d 
,,-pJ·p rf'~:IJ·d<~cl <l" pnl'li<-nlcu·ly H nl nd~y. 
Tl 11~ . \ r. tc•t ·-... aurl pel'l l<lJll" 1heil· pi·e­
dc>c·p~-.or·, llr<' Tolwn.:. J•<jctl ized 1 ha 1 t lie 
,\·(·;u· ;t<·tuHII.\ la-..tl•d :-: ix lwm·~ long_ ('>J· t haH 
tlll·f•p l111ud •·<·d and ~i\ t y-fin~ <l< t y~. <111<1. 
wi I lt H~t o11 j ... ;J, iug Jll'Pc·is ioll, <l<'('otlll1 ed fm· 
llri: pc·riorl ''·' irJ( P1Tttl<t1illg l \\·eh ·e a u d 
;t ltn lf da.'~ p;JC·h lil't,\ '· 1\\·o ye:u·~--H n i<-e l' 
;rdju-..1111<'111 of f'i, jJ tr1 ~olitl' t ime 111 <:111 
:t JJu \\ I'd lty JlliH l P I'II c·e~)PIId<ll'~ . 

• \ 1 tlu· l'll cl of c•ac·lt ('ye· If• <I g J'Nl t 
fp•.q h al "·a-.: ltt- lcL wllic·lt touk 1lte fo1·m 
c,r il ualionn l jniJi l<•l' c·eleln·;tt iu g- the 
J•c•jll\l'll<ll iou of 1lw w <n·l<l . .\ ~ \Ye h<lH' 
'"('11 . tltl' tr·;tdilioll<ll J,p) i(' l' was tlta l t h ·~ 

\\ w·ld 11<111 h<'<'ll d l'~1 1·oypd at fon1· 
""('t't''si "' l' p uc h:-o.. <t u d . at t l1 e en tl o f 
P:II •Jt .., I I ~~~t'IJIII'Il l t',\'d<'. <l llO tl l<.' l ' ~nth 
1·:1 1 :1"'1 1 oph1· \\<I!" t'X JI ('('It'c l. whPn I li t• d nrk­
"''"'" of t·lt :tol-i wou lcl ~1' 1 110 O\' (>t· 1 h e 
Jw hi 1:1 hie• ~ l nhl'. Th r fi H' unlu cky cl a~·s 

~l 'll tL I: \\'o~m: t<s oP .. \ t "STJL\1.1.1. By K E I 'I' Ir 

<'. ~kKJ:ow ::-:. ( . \u~u s ;ln<l Roher t ­
~oll . Lilllit ell. Nyclne.Y. l 8n>. xi\· .J.. :no 
pag t•:->, 17 phl l<'!'; . fi :-:. 

I n t·ontpari~oll with the i nsed~ aJHl 

Jll H ny ot h t• r· i ll\' (>1'1 e ln·<l1 <' <-l a ss('S. i he 
s pidpJ·s h<H'P heen IIJU<·h ueg-leei r d hy 
zoo I (lg k ;t I I'<'S<'<liTh wm·kprr-: . p ;u t itnl n r l y 
" ·it lt l'<'g:utl to tl1r hionomitnl mHl ex peri­
nwntnl ;~:-. pr<' l ~ . l ~ p 1n ihr Jlrese11t. n o 
('n ll lJll'f.'hl• ll:-> in• work. o f e it her <1 popn lt-l r 
or· ~~ · ic•ntifit' nn1m·e, cleaJin ~ w ith the 
hioltJgy of ~\ll ~ t rali<l l l .-pidf'r!'; ha ~ 
;q q)(' <l l'(' fl. This popuhu · ~ c·c·ou nt of theh 
hnhit s is therefm·e parij(·nlarly ,·a lua ble. 
not on ] ~~ to t he g:eJH' J·Hl J·eadet•, hu t a l f'\O 
f o t h(• zoo 1 ogi s1. ( 'mts i derin g 1 he few _ \ u~-

1t·nli n u wm·ke 1 ·~ on thi . g ronp. }lll 
nm e1 z. in :.r a mount of fi eld ohReJ'nlt ion ha . 
hee11 t <1 JTie cl out : p1·e\' ion s wol'l~ bafo; heen 
n~n~ c·:nefn lly N>ll e<-1ed hy )Ir . )IcKeow n 
and in ('OI'}Hi t·ntecl 'dth biR O\Yn exten !=;i,·e 
oh. en ·a t ions. wbic· h extend OYe t· man y 
yea rs : t he whole form~ a \er y c·ompl ete 
<'lcton n t of t he hc-1 bit~ of on1· spider~ as 
t hey a re k nown ~ t p resen t . The oh~el·,·a -

w hich cl osed thi !-i p el'iod fell in the 
d1·e:nie~t season of t h e year, and the 
J•eople, t a k ing their cue horn n ature, 
Hlnl n d on ed t he ntseh es to despair. rrhe~· 
destl·oyed a 11 t beir pos~essions. cli~­
UlHlltl ed t heir homef'\. a ncl extingni s;hed 
1 heh· hem ·th fil·e~ . J u t h e g loom o( the 
h1 ~t e,·ening t lter follo"'ed th e ptocession 
of pTi e!-\tH to H l ofty m on nta h1 two 
l e~1gnes hom t he capi t a l. silen t ly to <lw::tit 
t he kin d li ng of th e ''uew til·e 1

•• Thi!-i \ra~ 
accom plished npon i he b t eagt of a lh iug 
r·ap1i\·e, and, i f the fl a m e spra ng up 
immed ia t e ly, it was Hn ::rngnr~ to t he 
\\'Hte hi ng mn ltit nde tlwt th e w otld '"ould 
he sp m ·ed for anoth er g1·eat f·q><ln of yeal'!o\. 
T hen fol lowed th e s ac-d fi ce of t he 
t:lpi 'i,·e. t he spteading of t he uew fire by 
m e<lns of toJ·ch e!:; t h 1·ong hont the country, 
nn d. fiw-11l y . g loriou s dayR of 1·evel r~· 
<l JHl r ejoicing to n r-;her in t he new epoch. 

E.n. 

t iow; rec·ol'<le<l r aise 1n~my fascinating 
p ro blem s ~wb it h s tilL a "·a i t exa ct scien­
t iii(' in ,·estiga tion, part i('ulal'l y wi th 
r eg·;u·<l t o t he senses, tropi ~m s and i nsti11 <·· 
t i ,-e behm· i our of spide1·s . :M:r. ill e Keo wn 
Rhow~ c l e~nly hmv t he \VhoJe b io logy of 
i-ip iders is iu tim a t ely connected ~with t heit· 
extraorclil1 a ry powers of s ilk 1n·odtH:t i on, 
a u d gin:.s n ,·idd a ccount of th e many 
d h·erRe "·ap; in , ,·hi ch tlleY ut ilize the 
s ilk fo1· ~n;:n·in g prey. l>rodclin g shelter, 
an d c-on ~:;ttn ctiu g egg eapsules. Oue of t he 
lll OSt n1hut hl e a nd inter esting sec tions is 
t ha t in whi ch t h e ll abits of t h e p oh;onous 
Hed BH ('ked a nd Fnnnel ~'eb ( 'frapdoor) 
~phlerr-; <He described in d etnil. The 
~:vmptomR a r-i sing from the bites of t hese 
~p ide1· ..; a r f' desc-dued, and t he method of 
t~·ea tment i .- ?nt lined: It must ue empha· 
s1zed t hat t his book 1s oue which should 
IJl'O\'e a bsorbiu gly inte1·esth1g to the 
general r eader " ·ho has a lenn in<r towards 
])j oJogi ('al sul>j erts ; teehnicalit ies ha \'P 
IJeen entir ely omitted. a11d the f rankly 
~nthi·o t~ O('eHtt·i_c· ~tyl e of writ ing ~h011ld 
m snre Jts 1astlng popularity. 

A.R.\r. 
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Birds that Dive for a Living 
Specialization i n M any Groups 

By M . S . R. SHARLAND, R.A.O.U.~ 

A )10~'1' illl('t·e~ tiug; fa<:t wl1idt 
<'llle J·gr:-; ft·om n study of bi1·ds i~ 

t h;ll so Jll<lny g;t·o11Vs ha Ye become 
<l<l;tp1Nl to ~pedal pny il·onment~. '\Yhieh 
h<t\'C' <l<'lllrl tl(lr<l. nnd lH'Ollght nbont, an 
(ln clle:-:=-- clh~rsity of' fot·m, shuctute, and 
moch' of <'X i ~i Pn<·P. Bi nh; m·e mo!:\t hi g hly 
~~)e<"ic-11 izcd ('t't:'ll t nres nnd f.ihow example~ 
of c-Hl<lp1ht> mocliJit'niion ilt many wayR. 
n eaks, hill=--. fe~t. and "·ingi', c.ls well n~ 
eolom· and I' eH· m , ha YC a 11 been deYeloped 
<llong lhws to <'nahle the owner to rnain­
tnin life ntHlrt· 1hP <·otHlitions "·hich Jn·e­
YHil in 1hP hannts which they ha ve 
.·el~eted ns bei ng mo~t ~nitahle for their 
need!'. Endt g1·ou p ha~ bec·ome modified 
in ~ome 1'<~!-i pcct to take advantage of 
every ni<"he of opp<n·tnnity in the great 
b<l1t1e of 1ife. 'Phere ate bi t·dH whi<.:h derive 
tl1eil' p1·ineipc-t l foo<l f l'om the upper air, 
othe1·s fl-om t he fo t·e~ts , the plains and the 
~1·ound; ilten"' n t·e some that live by dimh· 
i u g 11·ees in sea I T h of i m;;ects, othm·~ by 
cles('(' lHling ilt<• same hees; some feed on 
t h e n~<'1Hr f't·om the blossoms, others, 
again, pct Rs these blosRott ts by to seek 
inse('is on the outer fol iHge. :\Iany spend 
a ll theit·li,·es in the reeds of S\Yamps and 
mc-ll'slH'~. a lltl others feed on the surface 
of the wate t· and in its depths. Thu.· e,·ery 
"lunmi of life" ha s be<'ome well tenanted 
by dh~J'R~ fo t·ms. whose contribution to 
ntan'H mnterin l "·elfm·e nnd enjoyment is 
a lmost Oe,Yond e~timai ion. 

IH n:-:G ADAP'l'A'J'IOXS. 

.A knowledge of birds fnrtller shows 
thnt ncl np1at ions aufl :-;pe<:ialized feeding 
hfl hi1 ~ n re 11ot n 1 wnys confined to Rpecial 
gJ·ollps OJ' fnm il ies, bnt that one 
)HtJ'iiC'ulm· \\'}l,Y of feeding may be eommOil 
to 1 ota lly n nt·e lated gronps, each at some 
i inw ha ving expe t·imented independently 

• I'hCJto~r·aph H h y the author. 

ancl, find in g i1 JH·olil<thle. <tdnpt<.'<l them · 
.·ch ·eH <tt<·oJ·dingl~· .·;· 'l'his fc-H·t is nppat'<'llt 
in n <·ou~i<lt•t·c-ti io11 of 1 hose :-qw('ies whh-h 
<leri \'e 1 heir I i ,.i ng ll)· me<l ns of clh· ing. 
... \Jmmd c-111 of the diYer~ are a<pwii(' h il'd s, 
but they <H~ !"i]H·e;Hl O\'~t· <1 "·ide r<t11 gr of 
f':nnil i r~. fot· het ween i hr ~anm'1-11w 
laq.r~si of the <1 iYrt·.---CltHl i he little gt·t'l)('. 
whi<-h i~ i hP RmH11~~1, therP ex i...,ts a 
p;nti<·ulcll'ly nniecl a!"isot·tmell t of hir<l~ 
whidt inhabi t l'i,·e t·~. lagoon~. ponds. and 
1 h~ sea, a11<l h;ne to <li,·e for th~it· fi~h. 
H'get;thle. ot· info;ed food. 

'l' lte ft·t>edom or t lw waters helollgs 10 
thmw hil·cls whi<:h c·an pass frerl~- heneailt 
ih<"m; :w<l it is won at <1 lll·ice. ~o tit's t ­
l'Hi e clh·~r iH n competent wnlke1·. :.\Iost 
dhing bit·d~ l'i!-ie with <liffitnlt)· from ihr 
wa t e1·. 1 hongh they may exhibit ma~trr·.r 
of flight one~ <-1lofi. ln the penguin trihP, 
ho"·p,·pt·, the powet· of flight ha ~ bee11 lo~t. 
'I'lt (" "·ing;fo;, wllidt are used h<tl>itna l ly 
nnclC'r w<liPt'. lt:we grown ~mall and <·om­
pn<-1, and wp know them H~ f) ipp~r~. Ho 
H g;i lp is the pen:.z:uiu nnder water that H 
ha s l>e<>n de~wl'i bed, Jitt in?:l~· enough, as 
flying in ihi~ clement. Though I on~ agt 
lost to nse for henl'ing the bird tln·ough 
1 he ::ti r. the flippers ac-t a~ paddl es which 
pt·opel the little hi r<l oYer a ~hot·t di~h111te 
al111osi ns J·apidly as a fast motor boat. 
:1nd enahle it to ('apt ure sma ll fish and 
otlwr aqnntic food. AcC'e ~ to nwt·e food 
is t he h·ne didng bircl's g•·eat gain. and. 
above all, to more fish food. The pengu in 
l'Hllk<tC'ks the waiet·s w hit"h the kingfisher 
mHl i <"' rll merely s kint. 

'l'III~ GAr'iXET . 

J>rjcle o( pl:-l<'e as a p lunging or high· 
diving bird must be giYen to the gannet. 
By J·en son of its length of wing and 

t It i ~ to be understood that adaptation in 
animals is not t h e r·esult of conscious striving, but 
of natura I se lect.ion. 



:.rlistl• n ill~ whit<• plumnge. t·elie,·ecl by 
hla<'k win;,! tips. it i:-; one of the conxpku­
ons hit•dx of the ~ea, and it frequently 
,·isits (.ls t ua t · i e~. for it likes to feed ill 
qniet W<l ((.lt·s whel'e its 1ney ma~ l>e more 
easily ohtnined. _\sa hi gh dh·er. it stand. 
~npreme. 'Xo ot her bird has attained to 
a nyt h iu~ nppt·oachin g its accomvlish­
ment~. a nd no bird bu t the gannet could 
witlu:;tand 1 he great impart with the 
water which occut·~ "·ben dhes are made 
from a heigh t of a hundred feet or more. 

~wet·,·ing ~udden ly w hen catching s ight of 
a fisl t, t he gannei fhopR headlong, with it~ 
wh1 ~1; open un t il a m oment before entet·· 
ing the sea; t he stou t bill pa1-ts t he water 
and the hea d and body ente1· with a splash 
t hat di r.:.;perr;;.es s Jn ·ay for ;rards arou nd. 
and t he bird goes to a conside1·able depth. 
Once gripped with t he ~en·ated bill. a tislt 
ha c.:.; littl e chance of escape, and it i~ 
almost invariably swallowed before t he 
buoyanf·y of the diver causes it to shoot 
to t he s ul'face. A sch ool of fish will 



A young GaJJ?Wt ) jtl!st ueforo it Vegin:> to fi!J_. i.s corered, a·iflt a coat of dowu tllot gire:s 
it u.n attJ·<.w H1/c appearance wud makes 1t look la1·ger than its sleelv-coatod parents. 

'l'h,is one was reare<l on et ledge orel'looking tll e sea. 



Jiost tern::: derire the ir living by diving, though they seldom go 80 deetJ as tl1e gcmnet. 
'I'll is pictnl'e of the Sooty 'Pen t shows the sllcwp b'ill a1Hl ,cp·eat length of wings. Tll e·ir 

long win ,qs ea n s~lsta.-in the m in e:rt <> n ded fl i.ght:s. 

attract gannets from far and ue<H. They 
diYe at fl·eqnent inteJ·,·als, but not always 
from a great height. and sometimes are so 
he<WiJy o·or<>'ed t ha t only r eo·uro·itation of , ~"> n • I"> o 
])cut of the meal en a IJles t hem to rise from 
the water. 

Almost any day the fishing ha bits of 
the gannet:.; and tet·ns may be '\Yatched 
from the coast. They are frequently in 
company of innumerable shearwaters, or 
mutton birds , which skim the water in 
their ceaseless, undulating flight. Gannets 

and ternr;; are those bird~ wllieh diYe from 
some height abo,·e t h e wate1·. Cm·morants, 
dueks , pengnins and g1·ehes are }lmong 
those which dive while floctting m· swim­
ming on the sul'faee. All are we ll <ldapted 
to their partieular mode of living. 

TE lC\' S . 

Terns are eleYet· fi shers. The~' dz·op as 
fast and straight a~ a s toliP. " ' i t h their 
rapiel'-l ike bill s po inted to i he we1ter, thry 
hoYer Hbove H selt ool of Hnutll fi s h, nnd. 



Fairy J><' ll,fjl(iJI . '/'li e I'<' II.'J IIiJI .<.: jJ 'Nf ueut t he . 11odrulio11 (·oo.<.:t and are clr r er .·1cimmr ns. 
'/ 'heir mod.ifiecL " lcin.c;.'i" M ' ITC' 'l8 j)(Ul d/c:-; . 

i f on<' ~hmtl d n pp mncll t ll<• ~ •n· f<lcc. the 
l, i 1·<1 ~ a I'(' 11 pon i t " .it hou t <I tllOm f'n t ·~ 
hpsii t~ l i on. L<ll":J.'<' fi ~ h . ho \\·e,·er. m ·e n ot 
<11t<td~P<l. f O I' 1 h<• 1P I'II S lll'(l ('Olllp<ll'<li i q •ly 
Slll<lll. an cl I h<'y <'<ll l m a na ge o11l y sp1·a t ~-
1' h<' J·p <1 I'P <1 g i'<'H t many ki ud x of tet·n ~. 
a ucl l h<'y ;u·e dist J·i hut f'cl o,·e t· all t he 
st->as. I n .\u s I J' <J I i nn wHl<' J's \\ '<' lt <1\'e t hem 
I'<lllg ing f1·o m th<> )lO\\' ('t·fnl <l lld s t1·i k ingly 
h<tn<lsonw ( 'ns pi r-1 11 'rPr u. a h iJ·d \r i t h 
hJ·igh 1 <ll'<lltgP b i ll :1 JHI J·p<l leg~. to the 
dim inttl i n~ F;t i t·,· ' I'P t'Jl. :1 deli •rh tful l it t le 
i n h<t hihtn l o f ls l;lnds oil 11 ~ sou i h e l'll 
c·oa s t. I n ~ rd J t<•r ll nt·ho u l' , 1he ( '1·es t e d 
T c·t·ns nt:t v I>~ · HP<'.Il <1 t :lilY t imP n tHl i t i ~ . . ' 
IHI:-;x ii JIP lo di sl ill"'lli s lt th(ln t fly ihei1· I"'> • 

hl<tc·k <'<If'S fr·oHI ( l i t' ~i l n• r· (.l u ll s, whidt, 
ill fli~h t , fli P\' HOIII C \\' 11<1 1 J'CH('IIlb le . In 
:tdd ili<JII , t l rc·i·,. c·o tll o u t· is cl iiTe t·eHt f'1·om 
l ltnf 111' ;t g 11l l. ri' IIC'.Y ;II'P lllttdl fill ('l' '' (·111". 
1''111ippc•d w illt lo11 g- II <IJ· t·o w wings 1o snp­
JHwl fltl'llt i 11 (• ., l <• tHh•d fl i g lll , l ong hi ll s i o 
•·:t I t·lt fi s l1 , :t 11d J'H I hc•J· s l10 d IPg-s, wh i<'h 

hnn• t h<• appea•·anrc " 'h('u i he hi1·ds nre 
il l J'Psl o f' hr iug tr l t>sto ped int o ihe body. 
I n g·enr•·: ll ou11i1H•, ;t ( t> l' l l is not nnlike 
;l c'O illll lO il IJ OltS(' ~ \\'<tll o \\ · , hnring i he 
sn mp s hm·t lc•gs :\ll cl the s \\'ift <llld ena tir 
fliglt1. so 1 hat. w i t h some jnstiiicMion , 
t h t•y <I J·<• kn owu 1 o fish r 1·men nncl othet: 
;t s ··s<'<l s\\';l l lows... '1'r 1·ns nw y ~ome­

t i iiH's h(' SPt'll hn1Hl n -' c1 s of m ile!-; from t h e 
sPa on l a 1·ge l'n •s ll\nltet· htkes. nnd s om e 
spPti<•s ;t J'P k l to\\' 11 to inha bi t 1he <·ent re 
of _\tJ si J·<ll irt :t JHl ot he1· i11l<-llld t-nens. feecl ­
ill g 0 11 l i r.H J·<l s a u<l i n srtts \\·hen t heir 
11 <1 I 111'<11 food is 11 ot m ·ail :-l hie. PJ·olwbl y 
g'<'II(' J';t t i ons o f t h os(;> inhlll<l birds lH ' n ' l ' 

S ('t' t IH• ()('(' illl. 

l ' X l l l.;t{- W .\ T I•: J< 1\ LO\' J•: M J<;~T . 

Only t'Pt'<' ll l ly has til e sn!Jject o f hit·d 
sw i 111111 i 11 g l>N'Jl s t ucli<'<l t hOJ'OmdtiY. 'l' h<' I'C' . ' . 
lt:t s lJ<'<' II llttJ<·h SJW<· ttl ;l1 i o 11 0 11 1he •·pla t in• 
lllO\'(' Ill(' Jl (s o f ('Ol' lli O l'H II( S <llHl p<'ll g'lli m~ 

wllil t• li s llin g, nnd ll:l l lt rali ~ls h<l\'e n o t 
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he<1 ll in agt·cc•r11ent :.ls 1o the wa~ they 
swim. Ol>s<' J'\'<1 t ions wh id1 ha ,-e been 
made in glct ss t<lnks by ot·ni t!Jologil'ts in 
Englnucl show 1lw1 the penguin . whid1 
<lepcJHls ahsol11 tely on c1 diet of fish . pt·o­
orc>ssPs undt>r· wntl·r· bY m e<l ll s of it~ 
~wclifiecl w ings. <' <ldl of.\\·hi<:h mo,·es ln­
cl Pp<•rr cl ently of' t h<l ot hpJ·. nncl tbe bit·d b 

thus emthiP<l to :t<:Complis h ~nnazing tm·m; 
in the watE>J·, the~e ~mdden <: hanger-; in 
di1·e<-t io n hC' i ng n eee:-;s<.u·y in order to 
fndlitn te the cap tnre of :-;peed.'· fi sh. 
I>tu·iug fn~t llton~me n ts in a Rtl·aight l i tte, 
the pengniu':-; feet are held out behind in 
m·der th at th ey nwy not intel'fe1·e with 
t he strcc-1m -line of the body, but the feet 

are n!=led a.' a kind 
of rn d d er <lm·i n g 
t n rning moYementK, 
a nd at·e b1·onght for­
ward t o aet as a 
brake again~t ihe 
water wheneYer t h(l 
bil·d wishes to stop 
it· forwat·d ]H'ogre:!-1 . 

T h e <:OJ'motant. 
a ccording to Mr. 
:Seville Kin v!'tOn ......, . , 

Little Grebe on its fio.ctUng ne,,;t of 'r eeds . All the Greb(>s arc> 
fine exponents of the diving a1·t, though they are not 1Jiu u ,qe1·.s 
like the gannet and t ernsj they seek security u1Hler wate1· 

t h e English natural­
is t, progre~ ' e.· by 
moYements C<ll'ried 
ou t by t he webbed 
feet. it.· wings lwing 
h eld tigh t ly again t 
i ts body ; n nrl dnr­
i u g a great nmn her 
of observations. he 
~tates the 1· e hns 
neYer been an 
<l.ttempt to u se th£lse 
wings in conjn nctio11 
with the feet iu the 
pursuit of food. Dur­
ing t h e uird's hunt 
for p1·ey, bot h of th£l 
f eet cll·e k icked out 
at the same ti me in 
n way t hat resemble~ 
t h e a r t i o n of n 
:-;,~\'imming frog. nml 
thi~ forward pro­
pulsion nu·el~· nuies 
a s I o n g as the 
<·oJ·moi·ant is adrn nc· 
i ng· d il'(?ttl v towards 
its Yidim, 'lm t de,·in ­
ti on f1·om a st r'cl i ~h1 
I ine is ;H·<·ompl i ~h ecl 
hy n~ilw PH<'h fool • t-o 

nltc1·nn1e1 y, l h tlike 
t h<' pt•rq.!: t; i 11. whit'h rather than ·in flight. 
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'1'/u• ~u(·rcd l\-ingfisli er at 
th e entntJtC<' to it.., u esti'Jlg 
l111111 f> l. 1\"illfJfi··'iliCJ'.S JW-'it 

iJI h olloiC tn•(' .\; or 1·irer 
lw 11 k :s. u 11 t t h e .IJ £l o n o t a11 

fir e o n fish. 

i~ nhJe io c·ousn m e its food 
UJHlt->1' the '"nter. t11 e cor­
morant i)o.; ohl ige<l to .·willl 
io the snrf<l ce before eadt 
lish <·e:1n lw s'Yn ll owed . 

• \ s with the ('O J'illOl'C:lnt, 

t hr clnr!rr of inl;llHl 
.·tr'(>n m s swinls on l~' with 
iis f <..-"<' 1. the 1n il being 
.·ompti me.· n sNl fot ~teer ­

ing J>ll l'JH>!';es. til e wings 
hei 11g hc l d 1 i ghi ly a gcd nst 
lht> l10cly whil e ih e bh·d is 
!·ml tntp t·gccl. The d tn·te1·, 
ac·c·m·<ling- to KingHion , 
cloPs trot app('<lr to be so 
fa s t lllHlC>J· w;l t •r· <Hi t he 
c·or·moJ·;uti , poK~·dbly bP· 
<·~Ill S(' it dO('H no( 11<1\'C iO 

c·Hf<·lt it s pr·<'.\' lly s peetl 
a loll<'. I i k<• t ht• c·m·m o r·;111i 
:tllcl fit(' IH'Ilgl'litl, hill ( 'l-Hl. 

: a 1111 I c•r· I o\\ ;r 1·d :-; it \' i('i im 
and "- llddc• rtl y d a l't onl ii:-; 
IJt':r k o r1 :r fl" ~ i hi•• tH'('k 

I d, (• : 111 ar'J'O\\ f'ro111 r l how. 



The t ·~ is :tl JH'<' ·put no t~t·taiu ed<lenee 
Cif a cli dug IJinl Ita ,·in!.!. gone dO\nl hel 0\\' 

1t>JI fHthoms. ~tH· h ('\ id<:>JH'P i ~ . mnm·nlly. 
diftknll to pnwttt·<•. T1H~ 1·khe~t life of 
1 hP ~PH is liP<II' t )I("' l'- lll ' f-H·P. wherP ~ llll ­
jj ~IJ1 1 PIIP1J· t1<'" HJ os 1 f1 ·cely. Tlwn~h 1he 
c·ot·JJHH'il llt 11<1:-. tl.<~ <TPclit of heillg <me of 

the• cl<•t' }•<':·d dhc· J~. it h u<l~ mnd1 o f its 
rood c ·lo ~P t o IIH· snl'f'a <·t•. 

.\nwug tltP duc·ks tltel'P <ll·e ('f'rtain 
sppc·ies \\ hid1 dc>J h ·t· th< .. it· liring- h~­
dh·ing, nnd 111<'.' <11'<' J't' <Hl i ly clisting-11i~hecl 
fl'OJil Ill(' Slll ' f;H'(' - fP<'cl<'I'S, fm· they fton t 
lll';l\·ilr 011 t ill' \\'rll<'l' <·otltp<l~"e(l with th e 
otlH•r·~ : a · <I r·uiP. lltP." cln1g theil· tail s 
IJPh iucl tll(•rn. wh<:'r ·c•a:-: tlw 1;.1i I of the 
s u J'I':H·<> fpc~dt>r· is us w1 lly lwl<l C'le<n of 
tltP \\'<llt>t·. :tnd in th is respec- t the 
two typ<•s diiTc•r· as <li stiuetly H~ a motor 
ho<t t dot's f r·om <1 y:t<·h I. Th e )Jnsk Dn c·k 
is (JJ(' JllOS ( c·hat·;t('(CJ'i s t it memiJet• Of the 
cl h·ing d u<·k g t·otl p. 11 swim~ low in the 
wal<•r·. and. in ~<·<, kinJ! food ot· ~e('nl'it)· , 
diR<lppP:lJ·s tl (';l( ly IJplow the surfnte, IJl'e­
f<' l'l'ill~ l'llhnwt·siou r ·at h <~ r · t han flight. It 
dire~ both fa t· aucl w<'ll. <111(1 wHit ('] o. ed 
wings. 

' l'lw J! t·<)he.- . of wit i<'h t ht"t·e are 1 hree 
l-> JH·'ri<'H in A ust nt I iH- 1 he Cre ·t ed, Tiln C'k­
tht·o;tiP<l, Hll<l f[ o<U',V·IH->n decl- are Jtighly 
xpc<.: ial ized for· d id 11 g and Hwitnming, and 
t lwsr hit·ds also ral'e ly seek :o;afety in 
tlip:}tl. 'l'he \\' hole xt t·uet ure of the body 
hnx hP<·onw profound ly C' hH nged. They 
h;.wc lost thei l' tails, t heit· wing$) m·e no 
longer s ui table fot· prolonged flig-ht. the 
thigh lws he<'Ollle so shortened as to 
bl'ing 1 he legs to 1 he ext t·eme end of t he 
body, addi ng immensely to their effi ·ieu<.:y 
as propt>llers, bnt making i t extremely 
diffitult fot· them to JH'OgJ·ess on land 
wh ieh. indeed. they rarely attempt. \Ye 
are apt to J'Pgard n webbed foot as 
es.eil1ia l 1o n water bird. lmt the g1·ebes 
ha re dil->pensccl with the web, a nd in its 
pl ace ha re developed fl eshy lobes along 
the toeR, whi('h serre the same purpose. 
On the other hand bald coot~, moor-hens 

. \ PCll ' R'I' 17, J!);~fi . 

and ot hpr crHilinu les. wlti('h <·e:m f-i \\'illl 
:-> 

" ·e ll , h<l Ye ll<'i1 hc1· webs 11or lobe:. The 
g t·ehP!-\. how<'H~ J ·. m ·e fnll of adaptat ions, 
<llHl1hc J·c-lpi<lity w it h whi<:h t hey <'nn di:· 
HJil'P<-11' f 1·omt!w l'.;tlJ· f~:H·e of the water has 
l01w IWP II a son r c·e of n:toni:hment aud 

:-> 

won<leJ'. 
On t· l i ~ t of' di,·ing bi1·d!-; i~ neal'ly com 

plr1e. \Ye he~ ve seen how didng ha!'\ 
t·e;H·It pd i t~ lt igh Pl->t fonn in the gaunet 
n nd <h .. rPlOJlP<l in <liffei·e11t ~t•1ges in the 
t e1·n~, HJHl b il·d~ w hieh have brought H 
dowu 1 o t he nntge of m e1·e sul>met·Rion. 
'Th er e <ne oi ht'r hil'dS w hith de1· ire their 
food h·om he low t he wa ter \Yit hont eithe1· 
c·om plete s nlmte J·s ion o1· didng. 'rhe neck 
of 1 he l-> \\'<1 n hn s becom e elongated to 
e nable its hen k to 1·ea<.:h the bottom of 
sha llow wa 1 e1·. wh il e the . ·ul'fate-feed i11 1' . e 
duc·ks l->b·1n d on the n - head s. ~ o to speak, 
with t heit· tails o u t of t he water. as theY 
fossiC'k a mong t he root· of reed.· a nd othe.r 
aquatie g r owt h. 'Ye would expect to !;ee 
diving empl oyed m o1·e widel:r by t he king­
fish er::-;, lint, in An st1·alia, where there are 
t en Hpe<'i es of t heRe bii·ds, fisb form t·ela­
i i Yely a sma 11 pm·t of t heil· diet. l ndeed, 
the kookal.nn·J'<l s nnd fot·est-ha untin g ki nc,. 
fi shet·s feed 011 i11 se<:i s, 1·eptHes and oth; t. 
illhabitc~l.lt~ ~>f chy la nd. l t is ' chiefly t h0 
Azure h .rn gfishet· that lneaks the ealm of 
qniet ren('h es a long our l'i''e J·s and 
estnm·ieH. by pltm g ing f t·olll an o,-erhmw· 
ing lH'Hll('h \\'hen a ·mall fi h swi; 
with in ~tl·i king 1·n nge, and ometime the 
~a<.:red K ingfishet· will reYert to the 
habi t: hnt i11 other couutl'ies, kinlJ'fishers 
.;ue typical diving bh·d . In thei~ bnuit 
of frequent ing t he bus h in 1n·eference to 
water a11d con ·um i ng insect a nd repti les 
rather t han fish, th e kingfishers of t his 
continent afford an example of but one 
of . the many evolut iona r y adaptations 
wlu <'h h ave characterized t be lives 
of bird~ in 1 h e pns t , a nd are still in 
opern 1 ion. 
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~l 
I ~he 'f.uross ~iver-

Jln Entomolo~ical Paradise. 

ralley of the Tuross. View jrOtrn the camp looking towat·ds the coastal rcunges.* 

DR. CTIAS. A~DERSON has written 
inimHt-~ b1y of the deligh~s of luring 
the w1ly trout from 1ts watery 

haunts. t and t he writer l1as related some 
of t he mysteri es of their diet.~ 

The examination of t he contents of 
hnndreds of s tomachs of trout under 
la borator.v eonditious in eo nnection with 
the hwestigation of their feeding habits, 
ha: brought about tl1e realization t hat 

' to setlu·e the utmost value from the 
re~m Its obtained it mu t be t01·related 
with wcn·k carried out in the field in 
OJ·der Jhat some light might be cnst 1;pon 
a nmuher of 1n·oblems that had presented 
t hemselves in the course of t he wot·k. \Ve 
~~new fr1irly c·ondusively upon what 
m ::.eci. and other creatures t he fish were 
feeding, hnt hon1 t ime to time remark­
able dt~mgeH would occur in iheir cliet­
f'luwges for whi ch we h ad no satisfactorY 
explanalion. It becnmc uecess~ny thei·e­
f fJJ'<', io dJetk up on t he con<litions in 
i lr re . ·i J'PHmH i hemsehes, and the insect 
fauna IJOth of th eir wate l'R and the vege­
t a I inn f'l'ing i 11~ i heir l>nnks. 

~ Pllr,log,.aph~ hy Lh c auth or . 
.,. A1 .-T. M us. M AO .. IV, 6, J) . 1 85 . 
~ AL "' '!', M us. MA<;., V , 7, p. 233. 
ll 

An opportunity to carry out work in 
this direction occun·ed 'vhen thanks to 
t he kindness of Dr. A. 'J. Spiller 
Brandon, I was invited to visit his fishing 
~·amp on the Tuross River. It was owing 
to Dr. Brandon's keenness and industrv 
that we had more complete informatio~ 
regarding the food of the fish in t his 
stream t han that of ~1ny other, so that 
the locality was eminent ly satisfactory 
for the purpose of the investigation. 

All arrangements having been COIU ­

pleted, and the appointed day having 
a rrhed. Dr. Brandon and t he writer se't 
out, the car heavily laden with what 
seemed an amazing assemblage of collect­
in g and other gear. 

The jotuney was without incident, and 
we arrived in the little town of Cooma 
in . t he darkness through a penetrating 
~r r ?:zle of light rain. Our night's stay 
1n the town was not enlivened O}' the con­
stant splash of rain upon the 1·oof, which 
made one feel far from optimistic with 
regat·d to the prospects for t he followin(J' 
d.ay. Day dawned wet and unpromisin; 
but saw us eal'ly on the moYe and further 
burdening the sturdy little Cr1r with 
supplies. This very n~cessary work corn-
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pleted, a shut wa.' made for t he Tuross 
through cuddi ng showers, but the day 
sLowed promise Gf clea1·ing. 

The road, in man:v places little more 
t han a tough track, climbed . teadily ove1· 
the raugeH un til the diYide \vas cro sed, 
a11cl fincllly the last I"idge was behind us 
ancl the Yalley of the Tm·o ·s lay J->p l·eacl 
befon• ou l' P:ves. 'rhe "camp ', a comfort­
abl e Jou1·-ruomed cottage. stood upon 
t he 1·i: illg ground , with the river flowing 
amon g the tl'(-'el-; a L its foot: l1e1·e we ''"ere 
welcomed by the two daughter~:; of my 
ll ost. :Jli ·s Howrunn ancl ..\lr. J. lla1·nett, 
an ardeut angler also attracted by the 
charms of tiJe 'J'm·oss. 

Afi cr lnn<:h <:l ~ta 1·t was lll <:l de on 
collec·t in g, fol' on such occasions t here is 
110 time to l o~-;e, a: each day brings with 
jf changing condition ·, and with them 
iw-wcls wllich may not be encounter ed 
ngHin. Due to the 1·ains the river was 
too Jligh for wol'lc on the aquatic fauna, 
and remn i ned HO until a couple of days 
before my depal'ture a ·week later. Such 
is (he I uc·k of 1 he game, out it gaYe no 
excuse for idlene.-. ·. 
The <listl'ict in the 
dcin ity of the Tuross 
Hi\'Cl' had been prat­
titally un worked 
from the point of 
Yiew of scientifi<' col­
lect iug, and among 
the insects which 
a lJ o u n de cl every­
where wete many in­
terP~ting, and pos­
sibly new, for m s 
whith found their 
way in to my collect­
ing bottle . . 

iug iu the gums and flying lazily about 
in the s unshine, o1· falling ever and anon 
with a faint ' plop" into the water below, 
to struggle fo1· a few minutes before they 
di !jappeared, and an ever widening circle 
of ri pples would show where some hungry 
trout had secured another t rifle fur it~:S 
meal. The tea-t1·ees, too, were ftll e. " ith 
a buzzing population of smaller fry. 
metallic green D riphuoephala, brown and 
black Phyllotoc'us of ::;everal species, a 
beaut iful g1·een click beetle, possibly new; 
but to give even a p~ntial catalogue would 
exceed the limits of this article. 
Examples of ahnost all these insects were 
continually losing their footing, to fall 
into the water below to perish, seldom 
by drowning, but genet·ally in the gaping 
1naw of some brown or rainbow trout 
lurking in the cool green waters in the. 
shadow of the bank for just such an 
opp01-tunity. This activity was especially 
noticeable on a stretch of water known 
as "Nosey Bobs"-named ~fter some 
great fish of the past, but now long since 
gathered to his forefathe1·~, or into the 

The banks of the 
Turos Hi\er in the 
,-icinity of the camp 
are f1·inged with tall 
gums, with a close 
unde1·growth of seed­
ling eucalypts and 
tea-tree. Christmas 
beetles (A.noplog­
nathus) were swarm-

Dr. A. J. Spille1~ B1·andon p1·actis'in,,rJ the ((rerttlOtt~n cwt 011 a, 
sheltm·ed 1·each of the T~uross R~ire?·. 
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tmg of ome patient angler. Who 
know~? 

~\t Dyl>all s , where the stt·eam turn 
~1 lmo ~ t .{t <-1 right angle from :Kosey Bobs, 
nre quite extem.;i,·e sand beds which lie 
shinino· Hn d warm to the touch in the 
' Ull S Jl m e. Ile1·e wet·e I·en1arkably inter­
esting Apio(·et·id fli es restin g on t he hot 
sand or whirling madly in the air in ever 
1·ectu·ring chase and excursions, which 

The young gums on the ri,·er bank, too~ 
hnd theh special inhabitants-beetles, 
moths, 1enf-hoppe1·s, and other... Particu­
lal"ly wo1·thy of note were the curious r ed 
longitot·H beetle ( JI a crone.· rufus) w-ith 
theh elongated and slendet· bodies. These 
inse('t s an\ so exceedingly wasp-like t hat 
cm e is in<:lin ed to pause befo1·e :securing 
them : t het·~ is a feeling that one mu.'t not 
l>e p1·e('i p itate 1n effecting theh· capture. 

wer·e evidently part of an elaborate cou1·tship. 
The .. e sand beds, w ith t heit· scattered patches 
of wiry reed:, were always of lurfailing interest 
to the watcher, for here wa a litt le world 
wbe1·e life was lived at a fe,·erish pace. with 
Jo,·e, hunger, and warfare all in evidence. 
R ohbel'fl.ie.· ( Asilid<"(\) of several species r·ested 
on the reed~ awaiting their opportunity to 
impale some 11nfotinnate beetle or Apiocel'id 
fl y with their Rhal']> beaks and suck its juices. 
~ ~ aud wa~ps dng i heir burrows in the heaped 
monncl s, Rend iHg jets of t he clean wh ite sand 
fl Yin er heh i nd them as they dug, and when the 
b~n·t·~\\· \\'il R JH'CJWred they stocked it with t he 
JHll'<-l lys<-l<l Lwcli eH of Rpider. snatched from thei r 
w<'b~ :tmong ihe tangled u nder·growt.ll. 
F'OJ·auincr an (H r>rowled everywhere on the ,.., h 

se:l n·lt for UlH.:on!o;icle J·ed trifles. 

\Yarning coloration 
i uot without its 
effett ereu upon mnn. 
Perlwps the most i n-
1 ere~d ing of t lJe deni-
7;ens of the bnshes 
was Lewis's n wfly 
( P e r g a 7 e Le i s 'i). 

Left : Part of :. ~1 osey 
B obs", slwH:iu g the 
r;wn.· frcquentecl by 
t h e 0 7L r i .s t 1n a s 
B eetle.· and from 
which they drop into 

th e till 1catcr . 

Below: A. riew of t.he 
Tuross R'irer, .show­
ing the fringing tea­
tree b u s h e s fre­
(['lcen f e£l 1Jy ma,ny 

in sects. 



88 'riTE ArSTR.ALIA.X ~IUSEL:l\I l\IAGAZINE. Auausrr 17, 1936~ 

Our· of tltr· dc<' fJ wwts ()11 tlir Turo.-;.'i Rirrr . tltr' ltauJtf of 
bi_r; trout. 

she would at once 
ha~ten to resume her 
in te1-rupted guard­
nothing mattered 
hn t the safety of her 
brood. So staunch 
were these l i t t 1 e 
mother.· that. when a 
n urn ber of them were 
Heenred and packed 
in n tin with their 
<H·<·oulpan;ving leaYes 
nn<l ln·onght to Ryd­
ney for the purpose 
of making eolom· 
s ket('hes of the living 
i 11 se e t s, ea<·h on 
an·in.1l was found to 
be till holding her 
post ; d fn·kneHs, con­
finement and t he 
j o l t i n g of their 

l'pou almost e,·ery ~um ~eedling were 
oue o1· 11101'(~ of these cnr·ions wasp , each 
•·est i 11~ mol iouless u po11 1 he surface of 
a leaf. linnly hJ'nC'ed 
0\'1:'1' I h (' I 011~ X\\'{) I I('}) 
st<l J' whel'( .. itH e~~s 
had bc .. en dcposi ted 
i11 I hp Jpaf-1 issue. or, 
\\'hen t h(' C'ggs hnd 
ll<tf{'JI(•d, <I JH]1h t> tiny 
browJli:·dl -hla('k larn~' 
Wt>J'C fepcl in~ upon 
1 he s m·f<H'P of 1 he 
leaf. thp mother. till 
stood gua1·d O\'Cl' 
them like a hpn oYer 
her <'h itkens. ~he 
W 0 U l d ~1HU1H'h ~~~ 
re .. ist a 11 cl'f'ol'1 ~ to 
frighten her from 
her Yigil : at most 
she would on 1Y rni~e 
her wh1gs, bn~z, nnd 
open he1· jaws 
menHdngly - but it 

~ ' 
was all bluff. Pick 

p r is o n had not 
ln·oken down t heir 1·esolution }lnd 
deYot ion. Along t he rh· er bank~ anrl in 
Rwamp;v low-lying areas dragonfl ies wet·e 

one up in the 
fingers ; she could do 
no harm; replace her 
upon the leaf, and 

Tile old house whose Sll1Tou,nclings formed an ((island)) in the 
su1Tounding country. 
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t"'~C'<'P<lingly lllllll e r·on F:, JliHing over t he 
. u r·fHC<' of the ·wn 1 er with qn iek jerky 
mm·f>mcnts, dipping 1 he tip of t h.e 
:1 hdomen beneath th e s urface as they 
depo~lted 1 heir eggs. while other species 
·~t·,·omp lislH:' rl t he establiRhment of their 
f<H!til ies by ('l'<-l"\T1ing down the stems of 
th l' r·eed~ or other aqnn t ic plan ts and 
depos itin g their eggs in slits eut in their 
~oft t i:-:~ne-an occupation whicll ended 
fntall~· for many, since the opportunity 
"\nls 1 oo temptin g t o be missed b,v th~ 

\Cn·ndons fi . h. 1'he stont l.n·o\\·n nymphs 
of the bulky A.grionid dra gonflies, kn own 
nR ''mtl(l-eyes" to the a ngler, cr awled and 
hjtl i u t he rotting leaves and vegetable 
matter in t he baekwa te1·s of the s tream, 
while the slender Zygopterid nymphs fre­
quented t he more open and gravell~r 
stretches. 

.~H Roon as t he leYel of t he r:iver had 
fa lien sufficiently to permit t he work, 
chedging and netting were CatTied ou t in 
different Rec:tions of the Ht1·eam. As 
m enttoned abo,·e, the nym phs of the 
<hagonfiies were found in different situa­
tion~. and such \Yas also the case with 
the curious little eaddis-wo1·ms, \vhich 
c:rawled laboriously among t he weed, or 
dragged t heir cases over the graselly 
bottom: t he conditions that suited one 
. ped es were apparently quite unfavour­
able to another so that the stream was 
portioned out between the different 
Rpec: ies with little overlapping, so avoid­
ing excessive competition among them. 
Dn1·ing the cou rse of the investigation of 
tront food in previous years, caddis­
worms had occurred in t he fish stomachs 
from t he Tuross, often in reall.y astound­
ing numbers, but the 19:~5-86 season waR 
marked with few exceptions, by t heir 
almo~t <:omplete absence. In t he labora­
tory the reason for t his change was 
puzzling, but on the spot the cause 
lw<·Hme apvarent. During the early 
mont h CJ f 1935 th e Tuross River had been 
swepi hy a Reries of severe floods; the 
efTt•('t of t heHe had been to scour the 
lliH ~t·Wcl weed-growth from its bed, but 
11ow, hc->t·c and th ere, t he weed was begiu-
11 i11 ~ to t•eeov(lr· , and it was only among 
tlti ~-; g1·owi h i ll n t the ea ddi ~::; -worm!::; we1·e 

present in any numbers-the los · of the 
weed had meant the disappearance of the 
caddis, depriving the fish of this valuable 
and esteemed delicacy. vVeed is hated by 
anglers, but it must 1wt be OYerlooked 
t hat its presence is responsible for a 
l'idt and almost inexhaustible supply of 
one of t he most valuable of trout foods, 
a nd contributes in no ~mall degree to 
their well-being. ~inch was learned in 
the course of t his wod{ as to t])e ha bits 
and distl'ibution of many curious aquatic 
inRects, t ogether with other creatures. 

The open grassland a nd the damp 
depths of t l1e gullies prodded yet other 
types of insect life. eYen mention of which 
is impossible here, "but one particular 
eollecting ground cannot he omitted, sinee 
it formed what might be termed an 
' island" wit h an insect population of its 
own, surrounded by yet seldom entering, 
the areas around it. This " island" was 
fo1·med by an old and abnndoned home­
stead, a place with all the picturesque, 
though melancholy, beauty of age and 
dilapidation as th e sun cast shadows 
through the broken sh-ingles of the roof 
upon the weathered slab walls and the 
rottiu er yerandah .floor. In these patches 

~ 

of sunlight, butterflies slowly opened and 
closed their colour-blotched wings as t hey 
rested in the warmth, while mole crickets 
G1·yllota,lpa) burrowed and chirped 
amono· the roots of the tangle of black­
herrv 

0 
canes and the relics of cultivated 

plants in what had once been the garden. 
Ilere, too, were old and gnarled lichen­
coveted pear, apple and cherry trees that 
formed harbour for the birds. Even the 
most casual observer could not fail to 
notice how the denizens of this area kept 
themselves in almost complete seclusion 
from the world about t hem. 

Each type of coll.lntry on the Tuross is 
worthy of the closest investigation, for I 
have seldom found a district in which 
the areas are so clearly defined, and differ 
so widely in their insect inhabitant~. 
Their distribution would form the basis 
for an extremely interesting field study; 
then, again, among the specimens brought 
baC'k there is mneh 1naterial which when 
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wol'ked upon by .~pecialists. will yield 
many new species. 

Tb e1·e is very much in thi~ little 
paradif.:e wh icll it has been quite impo.·­
sible even to tonth upon: the mauy birds 
that filled t he n11ley with song as the 
sun t ipped tlle easter-n mountain8 at 
daw n ; the p:u·k-Uke g1·asslands a<:tos. the 
rh·er with their kaJJJ.(ctroo~; the wombc'lt 
that bunowed in the rh·er banks, and the 
platypus in the ('<lhn stt-etch of .Xosey 
Bob.· · and. a hove all, the ever-changing 
f~t<·e of the ,·a11ey. which ntried e,·et·y 
ll OIIJ' fJ·om da wu to dnsk. 

It wm; witJ1 keen regret that I rose 
ucf01·c dawn on the moru i ng of our 
dcpa•·t ur·r. and looked ont over t he valley 

M EMOJH os FossrLs Ot•' 'L'Jn; LATJ;; PRE­

<..'AMBRL\.X ( N J<;'YJ.;R l'IWTEHOZOIC) F I{Ql\I 

• rrr~<~ AuaLA IJ>r~ Sll:uu~l:i. 8()( ·rn Au.·­
'f'HALL\.. By "In T. \V. BnGKWORTH 

DAvJo, K.B.E. , < .J}I.G., D.s.o_, M: . .A., 
D. c. l~'.R. ., and R. .J. TILLYARD) 

:.M.A., D.Se. F.R.S. (.Angus and 
Robet·tRon, Ltd. ydney. 1936.) Pp. 
1:d2 with 1:~ plates. Price : 7 . . 6d. 

'Pile comparativel y high organization of 
t he oldest fosRil animal~;; known to ns 
inditaie. that they were pt·ececled by a 
lot1g- sel'ics of fo1·ms of whith no record 
is p1·e:-;erved iu t he t·ocks. The . earch for 
still more pl'imith·e types is tben~fore 
being <'ngerly prosec-u ted in val'ious parts 
of the wol'ld, and the qne ·t fot organic 
remain~ i n the Pre-Cambl'ian rocks of 
.Au!:;tl'alia, '"hich '"as tarried on with 
uch euergy and enthu iasm by the late 
ir Edgeworth Daxid, is of outstanding 

intct·eRt and importance. 
The work contains ten chapters, and 

gi.n~s full particular· regarding the 
geological ~ n cce~siou in the a1·ea, the dis­
coYer y and mode of occurrence of the 
fossils, and a discussion of the specimens 
on \Yhich the main concln ions are based. 
Tbe:e at·e de <' ribed bv Dr. Tillvard, who 
place. them in a ~e'v class· (A.rthro­
cephala) of the Arthropoda, distinguish­
ing two species of one genus, Prot.ade­
laiclea,) and discussing their relationships 
to other forms. .As might be expected, 

which lay covered with a white blanket 
of mist through which t he sheep were 
lazily beginning to move, calling to one 
another as theJ' went. Above a ll , from a 
c1ea1· sky, gleamed the moon and the 
mornjng star ; there was time for one last 
gJance befot·e t he car turned to ascend the 
mounta h1s on the long return journey to 
Sydney. 

·:f 

In conclusion, I wish to express my 
sil1 cet·e t hanks to my h ost Dr. Brandon. 
and his daughters for making this 
('Oll ecting trip not only possible, but, 
by their hospitality snch a · happy 
one. 

t he pt·eset·vation of the fossils 1eaYes much 
to be deshed . The disjointed and dis­
torted fl·agments present few featln·es hy 
whi ch t heir struct ure and affinities CcH1 be 
detet·mined, unt pt•olonged study has ('Oll­

vineed t he two distinguished a u thors that 
t heir conclusion s are well established. Dr. 
TillJard con siders that t he Arthrocephala 
belonged to the arachnoid line of evolu­
tion, and had their neat·est relath·e. in 
the Eurypterida, although they were far 
more primitive t han a ny known t~rpe of 
Arthropoda . The stnH:tnre and ap pear­
ance of this new form of life are shown 
in two fine dra·wings by Mr. E. H. Zeck, 
givin g th e supposed appearance in life of 
P1·otadel.nidea howoll'iui) which. it is 
e t imated, reached a total length of about 
six inches . 

Thet·e are, no doubt, s<·eptics who are 
still unconYinced tJ1at these specimens are 
actually the remains of animals, and. 
gtanting that t hey are organic, much dis­
cussion will probably take place concern­
ing t heir zoological position_ But no one 
can withhold admir ation for t he patience 
and sldll displayed by the authors in 
inte1·preting such un]n·omising materia 1, 
and in setting fotfu the arguments on 
which their conclusions are based. 

The work has been splendidly pro­
duced by the publishers, and forms an 
heroic and praiseworthy attempt to 
grapple with a difficult but exceedingly 
impottnut problem. c ... ~. 
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Victoria's Pink Lakes 
By CHA RLES BAR RETT, C. M.Z.S .* 

M OHE than three Jnu1dred miles ft·om 
)lelbonrue. iu the uorth-west of 
Yictol'ia, i~ a group of salt lakes 

whi ch were not even named a generation 
ago, <tnd s till are unknown to the 
to lll'ist. ' Ve eall them the Pink Lakes of 
t he ~1<-l ll ee; t he few mnong us who have 
foJlowed the SH ndy way from Linga or 
Unded.>Ool to their shores, lonely as the 
de"er t it elf until sa lt harvesting became 
profitable. Now there are small homes 
and outbuildings among the trees around 
t he la rger lH ke ; ·alt-crnshing machine~ 
be ide mounds of salt that resembl e 
fla ttened icebergs; and tracks o\·er which 
sedan cat· and motor trucks tra vel. The 
picttu·e!.-\qne e:1mel teams have made their 
last journey up llere; tons of bagged sa lt, 
crushed to nearly t he finene ·s of flour, ~ue 
t ran fo\ported to th e t·n il\nty in the modern 
manner. 

But tny t heme is not the sal t industry. 
T\Yi<.:e I ha\'e vjsited t he Pink Lakes, eaeh 
tirne ns a nat uralist. Cl'he first trit) was 
made i 11 1922, with lVIr. F . E. Wilson, t he 
we1l-known Viet<n·1an entomologist; the 
, econd in April of this year, with two 
Dutch ~<:ienti stR, Professo1· Baas Becking 
and Dr. John Heu tm·. There haYe been 
IDHny dwnges in our l\lallee lakeland in 
t he yea r H !Jet ween the~e d sits. WiJson 
and I. t hough t he sa lt industry had 
begun, aw neither meu nor habitat ion · 
at il• e lakes. Our waier-bag was empty 
on a btoiling day; and here 'Yas only 
rain -waier an ineh m· t 'YO deep on tlle 
salt crnsi , water more briny than that 
of t he Hen . Pink and purple 1·eflections 
we•·c mo<·kin g HH a mil'age · l>nt, not being 
new dt ums i11 1 he l\1.allee, we soon found 
liquid 1o drink. At·on ll d t he lakes needle 
bllHIJ N; (a HpP<· i eH of Jf aJce(l,) grow, and 
wa1<'J' is oht;lill<lhle from tlleir root 
HYHIPm. A11d , by ihe way, a needle bush 

• l ' hut(J,_.raph!i by the author. 

yielded to ns Rpecimens of a nice Longi­
COJ·n beet le, f:Jyll'itus parrryi. 

Bird life in the timber around the Pink 
Lakes and the porcupine-grass and scrub 
on the sandhi.lls is fairly abundant, and, 
taking the Sunset '!' rack, which ends in 
t he wil det·ne~s. one meets with most of 
the Mallee Hpecies-Lowan, Scrub Robin. 
and oihers. 'iVide tracts of unsettled 
eountry li e almost within cooee of t he 
lakes, and, leaving track or roadway, a 
visitor may easily become bushed. Indeed, 
we met a farmer on the Sunset Road who 
had tried a short-cut home and lost 
dhection. lle 'nlS "mighty glad" to be on the 
sandy old road again . Audyet, one night two 
real bnshmen took Dr. Renter out kangaroo 
dHl fo\i ng (not hunting, mind you ) driving 
t he t<ll' far into the "porky" countt·y. They 
steered by the ~tars coming back to Lake­
land. Five kau gat·oos were seen, and went 
pounding away in the glare of the head-
1ightR. I t was a thrilling experience for 
the you ng IIollander, whose eyes shone as 
he told me about i t . I was a stay-at-home, 
ta king notes wh ile Professor Becking, 
reluctant to speak of his own work. gave 
me an outline of salt lake knowledge. His 
1·esearehes have taken him to many 
tonntries. From Austl·alia he l1<1s gone 
to t he Duteh East Indie again: then his 
lon (Y trai l leads to Eg:vpt, and to 

r-, ~ '- • • 

Pale~ti ne, where the Dead Sea hes 1n the 
wot·ld'!-; deepest dep1·e sion, an inland sea 
or lake of brine. I ha\'e looked down upon 
it ft•om the hills between J erusalem and 
the .Jordan \'alley-a glot·ious deep-blue 
shPet of water, which the Turks made 
"out of hounds" to Australians when I 
was in t he Valley. Annoying to a natural ­
isi who longed io go looking for birds 
a n<l things- and a pillar of salt. 

One of the snlt-J1arvester s up at the 
lakes had been a light horseman and 
suffered, none too gladly, the heat nnd 
dust and flies of Jordan Va1ley. Much 



One of the huge 
nwu}nds ot salt 
1· e a a y to1· the 

cntshe1·. 

lwt te1· in the ) l allee, though the heat is 
bul'<1cn:mne, J"eftec·tecl from the ·alt-crust. 
ilt l-;HIDJlleL' iime, a nd :fiie · a re not lacking. 
\ YE" remembered those old soldiering days. 
<1R we <'rnnched the pink salt underfoot 
now, and c-ompared Lake Cro bie with t he 
Dea ~ea. to the former' adrantage. It's 
n better h1 ke. at least for Australians. 
Dr. Berking asRnres me that these Vic­
torian salt lakes are among t he most 
intere~ting he ha :een and rank hicrh for 

~ ~ 

beauty. Their c-ha rm lie· not in colora-
tion onl~·, but partly in their setting. They 
are encircled by sparsely fore.·ted sand­
dnne~-,-aRt mirrors with sunset colours, 
reflected or in the salt itself. contrasting 
with t hose of the dunes and their vecreta­
t ion . tawny and many shades of gre:n. 

Three lakes of the group near Under­
boo! are included in a public r eserve; they 
are Lake Kenyon (311 acres) , Lake 
Crosbie (39± acres) and Lake Becking 
(207 acres) . The smallest one was named 
in honour of the professor from Leyden, 
whose visit to our Pink Lakes has helped 

P1·otesso1· B ecking 
··looks oveT"' the 
lake na·m,ed in hi s 

honou1·. 

to put them on the map for people who 
had not eYen heard of t hem before. or 
had bu t a vague idea of their situation. 

Results of the resear ches car ried out by 
the professor and his assistant will not 
be publi shed perhaps for a year or two, 
bnt t heir importance is already indicated. 
Some n otable finds were made, including 
a purple bacterium (first record for Aus­
t ralia, I believe) and the lar vre of a fly 
Jiving in br ine. The pink colour of the 
salt "We believed to be due t o chemical 
impurity in the crust, algre cont ributing 
t he green hue of other portions. Dr . 
Becking proved t hat the salt is pink 
owing t o the presence of microscopic 
organisms-flagellates. As regards the 
green, we were right . Mr. A. D. Hardy. 
Victoria's leading algologist, a member of 
our little expedit ion, ha d visited t he lakes 
more t han twenty years ago, and again 
in F ebruary of this year , and coll ected 
material for study. He foun d in the salt­
crust samples two colonial forms of algre, 
and several others. Black mud underlies 
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the ern ~'i t o f I'Ol-;e-1 i n ~ed sa lt, a n d t his evil­
~mC'I l i ng ~t u ft' l\lr. Il ~t rd~' fonnd to C'on­
ta in ti ,.e l"peei eH of n lga~, t he two most 
abun d an t being a IHO tenan ts of t h e salt. 

'l'h t~ t·olon r band s o f the old stratified 
~a I t <:rnst a re YCl'Y p retty. In seYeral 
plaeeH we dn g ou t ch unks with fise differ­
ent colon rl'i, ranging fro m p urple to 
d a inty ~hell - pi n k . ••R a in bow cake". the 
profe~~or named t heRe sampleH. whicll 
under t he miero~cope reYealed a world 
of infinitely 1 it tle li ve!oi-plant a nd 
a n ill1 <1 1. Ct·yHtn ls, too, we re collected , 
some of g1·ea t s ize-for cry:-;tals-and 
beauty. 

I <l lll ont of my dep t h r ather , dea ling 
wit h m ie J·ostO]>ic organism~, and t his i s 
the ])h H.:c to qnote what Dr. Betking w rote 
f01· me: 

".d few deta <les bPfor e D arwi n set out 
011 hi s ,·oyage, t he Ge1·m ~u1 zoologi. t 
Eln·enbeq~ ha d d emoHHit·nted that manY 
m i etosc:o};i t a n im niH wer e. a p paren tlJ:. 
uniYeJ·Ha lly d iHtti hnte<l oYer t he ea1·th . 
E ln·enbeq.!; assu mpd that these o1·ganisms 

/ ,a];e '1'1!1'/'f'll U?H' Of I he 
must Cl (' it/ Iuke . ., in l1H' wo·rlcl. 

travell ed in t he form of spores (in which 
life i s laten t) with t he high winds, after 
t he ·pores got into t his high a ltitude by 
HHc:etlding a ir cu rrents. \Ye know now 
t hat Bln-enberg was right and t hat 
Da rwin waR aware of i t, although the 
proof for the omniprel:ience of livinO' 
l 

. t> 
t ung!-; came later; it was left t o the 
genin · of L ouis Pasteut·, in the 'sixties. 
to demon ~trate t he presence of microbes 
in t he a i r. 

"'rhere are, t herefore, t wo pr inciples 
gO\·er·nin g t he distribu tion of organisms. 
One is con cer ned with t he specific p osi­
t ion of a given area- and this specificity 
is bron ~h t out in t he nature of its higher 
plants a n d highel' animals- while, accord­
in g to t he other printiple, lower forms 
t hat may be c:arried (in latent or active 
fot·m) by t he wind. might be unirersally 
d i stri bn ted. 

'·Dnst from torms in Central Australia 
is foun d depo ited in :Xew Zealand. 
Yok n ni · dust from K rakatoa (a rolcano 
weHt of the i ·laud of Ja,·a) trar elled 

DT. R e·u,t eT collecting 
samples ot the p·ink salt 
cntst. Lake Crosbie. 



9± 'I'HE Al.: TRALIA.:X ) l U Er)I ~IAG~\.ZI:~E . Aucusrr 17. 1936. 

se,·er·al time.· round the earth. and eau. ed 
1·emarkable sun~et.· all O\'et· the w01·ld. 
The CI·y.-tal.· of ,·okanic minetal. could be 
wiped from window-pane· in llolland more 
than a yea1· after the eruption. 8mall 
partitle.· may, the1·efore. tr<l\'el eno1·ruou~ 
distan<·e -, ancJ that lidng ·pa1·tic-le~· 
ti·a,·eJ : uth clixtantPS baR been demon­
stt·<ltecl by ~e,·c·J·<ll itn·estigation.-. uude1· 
wh ic·h an rxpe1·inwut of 'hal'leR Ljndbetg 
deseJ·,·es speC'ia] menOon. 

•·Jiow f:u· go(•s the 'tmivei·sa1 element ' 
ill the <1 is I J·i I, ut ion of phtnts aud animals ·? 
\\·11:1 t ha vc c·oJit i uents in common apa1·t 
ft·um the plclnf s ( like prickly pear ) and 
auinwls (l ike foxc>s and rabiJits) that are 
clistJ·ihuted by m;tn'? Deduction can be 
macle ft ·om expc•rimeut · su ch a . Lind­
bc•q(s, hut al so <1 1l'ip to an isolated pot 
t·o uld lw mad<•, and this time looking for 
similm·j(y ··ath(•t· than diffe rence. r\.nd it 
was with suc·h an idea in mind that out· 
tt·ip to .\n s tt·aliH waR planned. 

".Xow the> lat ent unh·e1·saJly di ·ttibnted 
·gerrus' arc not the ou ly simple things, 
Ukc badt't·ia and one-eelled animals, 01· 

mitrmH·opi<' moulds and aJgre. Egg of 
small ( 'nrs t<wea. of insect·, of worms, 
spores of fe1·ns aud mos. es, and even 
small HeNis, may be transported across 
O<'e<lllS. rl1 110U!-i<l nds Of germs are b1·ough t 
down 011 1h(;' Pn r·th by t·ain by .·now, or by 
~ettliug in s ti ll a ir. In order to make 
them de\'elop we ha,·e to give them a ·nit­
able en\'il'onment. 

··The eal't h hold.- only a limited number· 
of endl'onment.. As a rule it ,,-ould be 
an exeeedingly <'On:ervati \'e one. It poR-
e ... es fresh wat~r and alt water, and a 

few weird c·o<·kta ils like the con cenh'ated 
brines, like the acid volcanic lakes. like 
the acid alinite pond in \ Yestern ' Aus­
tralia. In i t <'O lde t liquid en\'ir-onment 
equa lly as in its hot te t, life is p1·esent 
in qna n titi e~. nnd it is very questionable 
if e,·er ter rest1·ial envi1·omuent de\Oid of 
life (apart from the h ot lar,·a ) will be 
fou n d. 'l'h onsnnds of feet deep, in t he oi l 
well-, l iving beings h ave been found : even 
Hqnid kero~ene and t he asphalt p its of 
California may boast t heir own flora and 
fauna. Apparently life is able to swallow' 
e,·e1·Yth in o· that the earth can pt·oduce. 

~ l:) 

··It i~ in the laboratory, howe,·er, that 
the full powe1·~ of life become apparent. 
There we can make combinations of alts 
that never occ1n· in nature: we make 
thing· to grow in the most improbable 
endronment~. Every living form has its 
own prescl"ibed enYit·onment- a counter­
mould, so to SHY. of its own intrin ic 
dtatactei·. If tl{i chat·acter is peculiar 
the end t·omnent will be unusual, and vice 
r<>1'8(t. I n unusual environ ments compara­
t i vely few o1·gani ·ms persist. An intensive 
~tu<ly of 1lleHe en vit•ouments is t herefore 
posHible IJeca use 1 he organisms livin g iu 
it, being few in numbet·, m ay be for t he 
largest pa1·t 1·ec·ognized at a glance. 

"For the ot·gani!:lms HYing in concen­
tl·ated !-;alt . olutions present many 
unmmal pecu liaritie ·. Accordin g to t he 
cla · ·ical theo1·y of physiology they should 
not he alJie to pet-.-ist both by 1·eason of 
the high con<'entl·ation and chemical com­
po!-; ition · of t hi !-; envil·onment. Sti ll , we 
find man y pln 11 ts and animals living, 
appa1·ently happily in t hirty per cent. 
brine. Thus fat· we hnYe foun d them the 
wol'ld oYer. A small ·bt·imp, described 
ftom 'taffot·d.·h il·e in 1776 has been 
fou n d to occm · i n ~ot·th A m er ica, Africa, 
Asia and A u.·tt·alia-wher ever solar salt­
works a t·e. The same m ay be said a bout 
a fly, e:m d <1 bout curi ous minute a nimals 
and p la nts. As many of t hese organi ·ms 
ha ,-e ne,·eJ· been fou ud outsi de this saline 
erwiron ment one must assume t hat they 
are, in ·ome fot·m, of u n iYersal dis tl'ibu­
tion bu t that the~- appear, in active form, 
only in so lu tions of high salinity. They 
are cosmopol it an .·. It has been our luck 
to find almo t e,·ery one of them in Aus­
ti·alia as wel l , and this search in an 
isolated eou11ti·y has proved to us ju t as 
exciting a.· the seat·cll for t h e dissimilar 
and the unexpected for which this 
coun tl·y is j lH:;tly famo us." 

The professot is '''l'iting a "Book of 
Salt~', h1 w hich will be summarized and 
expla ined t h e 1·esult~ of his r esearches, 
extending ovet· mor·e t han ten years. The 
P ink Lakes of t he Mallee will r eceive 
'·honour·able mention'' in that work. 
Another Victorian L ake, Tyrrell, also in 
the ~lallee, will perhaps be given more 
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~pa <: <-\ Own its allies out fr01n Underbool. 
Fm· rr~'lTCll is one of t he most a cid lakes 
in the world-a fact quite new to us. 
t ~ n t i l Professor Becking's visit to t his, 
the second lnrge.·t lake in Victoria, it was 
11 ot l'egarded as notable, excepting for 
~ize, and no one, so far as I know, had 
i ronuled to take samples of its salt for 
the <~acid test" and identification of 
Ol'gani sms. 

Some youngsters living less than ten 
miles a ,\·ay could not give us directions 
bow to reach Lake Tyrell· perhaps t hey 
had neYer been so far from home! Had wf? 
questioned tben1 concerning the Sea of 
Galilee or Lake Ontario, perhaps answers 
" ·ould have come promptly. Why are 
young Australians not taught more about 
their o,,.n country and the geography of 
their O\Yll and neighbouring distl'icts? 
Some day even educationalists may 
hecome educated. 

Pink Lakes are not always pink. The 
colour of the salt crust varies with the 
season and rainfall. After rain in 
summer time the colour may be purplish­
pink though, as a 1·ule, the surface hue 
i · ro. e- or sllell-pink. Heavy rain means 
a heavier layer of salt and the pink tint 
deepens. Sunset reflections are enchant­
ing· these salt mirrors of the l\1:allee have 
then quick-changing beauty. Only colour 
photographs, which are to be taken, can 
make the lakes a lluring to folk who have 
not seen them. An artist might fail to 
captut·e a charm that is so elusive. 

Among r ecent visito1·.· to the :Museum 
tuay he mentioned the following: ~lr. 
li. A. Longmau, F.L.S., C.M.Z.S., Director 
o f' tlte (~ueenR1 and :Nluseum; Mr. L . 
Ohur<)J·i, B.A., Cnl'ator of the ' Vestern 
An fi1nllinn 1\fuseum; ~11·. Gilbert Archey, 
o.JLI·~ . l\1.A., Dil'ector of t he ''Var 
J1PHIOI'ia1 Mnr-;cuin, Auckland, New 
%C':rl a 11cl ; 1>1·. \Y. H. B. Olivet•, Dh·ector of 

To 'vild life these lakes have little to 
offer; apart from emus, which sometimes 
appear 011 the shore, the only birds to 
visit them are ducks, which alight on the 
surface to rest after a long flight, and 
dottrels, which I have seen twinkling 
around the margin of J_;ake Cro. bie. 

Beetles of several species thrive in this 
strange environment. Beneath planks 
embedded in crystallized salt a tiger 
beetle ( llfegcweplwJa, Ct,ustraUs) is at 
home in channels excavated by itself. We 
found dozens of the handsome insects. like 

' elongated emeralds set in l'O e-pink 
crystal. These beetles have metallic-g1'een 
wing-coYers. Our expedition added 
another species to the Pink Lakes scanty 
insect fauna-a very r~ue, prettily 
marked, little tiger beetle ( O'ic'i·ndela 
jungi), not preYiow;;ly l'e <.:orded from 
Victoria. 

~'iger beetles are assodated with salt. 
or many species are. Large brackish lakes 
of t he inland, salt-pans too, a1·e the 
habitat of tiger beetles, those of 'Vestern 
Australia being especially rich in beauti­
ful forms. I doubt not t hat undescribed 
species exist, perhaps at the Pink Lakes ; 
and were I more active a tiger beetle 
expedition might have me as its leader. 
But these long-legged insects are speedy 
and clever at dodging the eager hand! I 
have lost many a race with tiger beetle· 
on ttopic beaches and inland plains- and 
the Pink Lakes of the ~iallee. 

the Dominion l\Iuseum, Wellington, New 
Zealand; Dr. F. J. Kirschbaum, Alexis­
hafen, Territory of New Guinea; Dr. G. 
Hoelker, Editor of A 'nth1'01JOS; Dr. 
'Veston A. P1·ice, Director of the Dental 
Resea1·ch Labm·atories Cleveland, Ohio, 
and Mrs. Price; 1\'lr. William Oweu, 
F.R.S.E., of the Australian Institute of 
Anatomy, Canberra. 



Gt~AY~YARQS: OP THE PACI~JQ 
BY 

Gilbert P. Wh.i rley. 

Elizabeth R eef. 

The Elizabeth and Middleton Reefs 

5
1' HH<H~): OEI> by nnbroken league 

of open sea, Rome three b undred 
miiPs ('H~t of the northern coa t of 

~cw :-;outh " 'a les, lie the ~liddleton and 
Elizahcth Heef , tbc loneliest islets in the 
whole world. Even the ten n islets i!::i 
perhaps a mhm omer s inee the . torm­
la~hed 'I'asman Hea may break entirely 
O\' E'l' the tiny sand or s hingle bank · which 
1'i ·e ft·om their <:oral rampart!:-~, to wash 
t lte hat tet·Nl wreek ~ whith a lone afford 
meagt•t\ lodging for 1 he J'al'e viHitur:.; to 
t hes.e dcsola tc nlollH. K ot a tree or a 
Hh rnh l'Hll hl' I'<' cx iHt, for t here iH no Roil 

<HHl no fr(ls.h water, and the only in­
habitants :tt'tl a few sea-birds I'e ·ting 
awhile after tlwiJ· long o('ean flight~. 
Flotkx of O<'Can-skimming bird nch as 
these ~n~geste<l to L<l Pe1·onse, a· he pro­
('eedecl horn H<unon to Botany BaT in 
17 ), 1 he idea t h<1 t land might exi~t in 
the ridnity of Lord Ilowe I~lancl and it. 
. ntellite t·ecfs and 1!-;lC?ts., whose exi. tence 
it I'f:l111<line<l fot· the En~dishmen of the 
Ph· ~ t Fleet to tH·ore n lit1le la ter in the 
same yeill'. 

)liddleton Reef was d ir-;eoYered by 
LieutC'nc1nt .John Hhorthlncl (17:~6-1 03), 
who, nftee n \'ilried naral ea1·eet .. had eome 
to A nsha lia in t he han:pol't A lea·a ncle1· . 
On his t etm·n to Bn?;lancL ria Bata\'ia, he 
si<rhted many unknown island.· and reefs, 
a;d in an acC'onnt of his voyage·:< i s 

* "The Voyage oc Go_yernor Phillip to Botany 
Bay" , 3rd ed., 1790, p. 2o9. 

1·ecorded the following. under date tTuly 
~0. 17 

About noon this day, the men at the mast 
head discovered a very extensive shoal on the 
la rboard beam, bearing from north by west to 
west by south, distant between two and three 
leagues. It trended north by east and south by 
west, and was judged to be in length about 
three leagues and a half. The breadth could 
not be ascertained, for, while the ship ran along 
it, the sand bank was seen to extend as far as 
the eye could discern. It lies in latitude 29° 20' 
south, and in longitude 158° 48' east, and was 
named by Lieutenant Shortland, Middleton 
Shoals. 

Hir ('harl e~ Mitldleton (1721-1813) was 
( 'ompti·oll er of the Na,·y at the time. 
'rh en Rhort land returned to London he 
m·ged t he Admiralty to haYe the sea east 
of An!-\tra lin.. thoroughly surYeyed and 
eharte<l. nnd t hn H was partly responsible 
for t lte famonx Yoyage of :Matthew 
Flindet·:. 

Eliznbeth H eef i~ . ome thirty mile · 
~outh wa t·d of ~liddleton Shoals, and, 
~iJtte both ph1ee. were incorrectl~­
t·e(·orded n~ to theil· latitude and longi­
tude in t h e early rhl~'S, they appear in 
d i ffet·e tlt ~i1un iions on old mapR, and 
under nnion~ llHme~. sneh as Sel·inga­
pata llt, C'hnk, or Eliza Reef. The wreck 
of the ln· i ~ JCI1zabeth i n 18~1 was 1·espon· 
~ihle fo1· t he namiu~ of Elizabeth Reef, 
thon~lt tlte ~pot wa~ eYide11tly first dis­
<.:o,·er·ed by the whaler Britannia) which 
wns \\Te('ked thet·e in 1806. Both it and 
the j)liddlet on Reef lJecame notorious as 
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11/t e .. . LJIIW.·OJW' as ·he was. Front a 1JCtinting in the tJossession of Gerald 
K i r b y, Esq., Lo1··d 11 owe 1 slCbH d . 

g1·ayeyard.· of t he P a<·ific , when wreck 
after w1·eck wa~ piled upon their cora l, or 
dei·eli<'t ver.;se ls frmn miles a way were con­
verged by cnl'rent. u pon their treacherous 
· hoal. ·. Cn p tai11 .J. H . ' Vatson, in t he 
'cotti8h . t u. ·tralasian for October, 1916, 

and i n t he .'-1 n.<ifralian Enoyolopcedia, 
li. ted a ll 1 he k nown wreckR, a score in 
all, hnt dou btless ma ny ships perished 
there wit hout l'e<"ord of their fate. 

Tl1e most p romineu t wreck on Middle­
ton Reef wns (a nd still iR) t ha t of t he 
An ua.·ona, H barque of 1,400 tons, which, 
on a voynge ft·om l'eru to A ustt·alia, 
CJ·a.·l1cd on top of t l1 e reef ea1·ly in t he 
mot·ni n g of .JaHn<n y 1 , 1007. The master 
(Captain 0. ll. BJn<·kstock) threatened 
to xltcw1 a nyo ne) who t l'ied to put over any 
boa 1 1111 f i I clay I i~ll t c·ame nn d t hey cou ld 
l·e,·jc.,, fl~<•it· 1-' i tltntion. IliH Htt ion ena bled 
ull lti ~ <· t·<•w a nd lli msp l f 1o l'PHc h Lo1·d 

llowe I slan d safely in a few days, and 
some of the islanders still remember his 
advent . :Meanwhile the " -reek of his steel 
ship remained, peopled only by huge rats 
which t hri ved for a ·hort while ou resting 
sea birds. Later in the year , the Young 
Rook a sc·hooner belonging to l\Ir. Stanley 
Spain , of ydney who had purchased the 
wre<·k vi ·ited 1\Iiddleton Reef and salved 

' a number of u eful a r ticles from her. 
'l' he most terrible disaster in the doleful 

history of l\Hdd leton Reef was t he wreck 
of t he Norwegian barque En·ol, which 
was on her wny f rom Chimbote, P eru, to 
Newcastle, New~ South vVales, when she 
st1·uck l\tfiddl eton Reef at midnight, 18th 
J une, 1909. She br oke into th ree sections 
and Revenll of her crew were drowned : 
othet·s h ied to get ac1·oss to the A.11 uasona , 
where t hey Rnffered agonies from lmnger 
and t hir st, a ud theil· mascot, a black cat, 
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did n oi long :-:uni n~ . T he master \YH S 

dtowuecl <lJHl der ottt·t'd by :-:ha rks. his ,,- ife 
uec-:1nw mentctlly det·<Ulged and died, and 
1 het·e wer Cl cl<t 1'1.: w hi ~per~ of <.:anni bali~ru 
and m tn·de1· c·on c·eJ·u i ng t he diRappea r~mce 
of 1 heir four <' hi I (}J·en. The Tofu a took 
fh ·e pen .;ons. t IH• sole ~uni n n·s. off )Iiddle ­
ton Heel'. and IH·ong h t t hem. aged and 
ex ltan.·ted. to ~ydney. 

Tltt' las t rec·ordecl \\TCC: k \\' c-1. t h<lt of 
tlte . l skoy on Elii'.ahet h Heef. Dec-ember 
:!.7. l!J l l. a l.noo ton q ->sse l. whi<:h was 
n wgh t hy t J·eadJ ct·ons em·t·ent~ . perhaps 
c·atJ ~ecl b,r ~ t rlt nwJ·gt•d moun t ains about 
11w r<•efs. <1 11<1 d l'ift ecl onto t he <:oral. 

~\pn d fJ ·o nJ tiH• \\' J'('('ks and rescuin~ 
,·esse Is. 1 he )'(• wet·e a few tl·ivs made to 
s uJTey the r eefs. hut lit11 e in t he way of 
chtt ;l sppms to har(;' bee n pnhliRhed a s a 
rc•s tll t. <I tiel t l1e nHHlc r·n 111 <1 t·itw J· ~t ill 11. es 

Tlt e c •• l nna­
sona" a.<; sll c 
is, on J/ icldlC'-

ton RC'cf. 

Photos.--X . K. \Va llis and 
J . P o"·en . 

t h(' duu-t)o.; pre p<Hed in 1853 and 187 <..: . 

Rom e yem·l'; a~o. a lifeboat ''"as moor·ed iu 
the lagoon a1 ~E i izalJeth R eef, with stores 
for s hipwretkecl seamen, bu t either i t has 
been stol en or it mo ·t probably dis­
appeal·ed in ~ome ~torm 

R<l l ph ~ toek. ill h is Chequered Cruise , 
1916, pu hl is he<l n photograph of ~riddl e­
t on Reef , of wlli t h he w1·ote : 

It was wor th see ing. Anything more desolate 
a nd sinister than th is gigantic horseshoe of 
cora l out in t he open sea , a menace to every 
storm-driven ship in a r adius of a hundred 
miles, i t would be difficul t to imagine. Some 
day, perhaps , it will be an island, as fair as 
any in th e South Pacific, but a t pr esent the 
wonderful little coral polyp has not finished its 
work, and Middleton R eef constitutes a death­
t rap. A white circle of breakers, clear cut 
against t he blue of deep waters outside, and 
the opa lescen t gr een of the lagoon wi thin, and 
her e and ther e pe rched on the r eef' s jagged 
teeth, like marine scarecrows, w recks in every 
stage of dissolu t ion. 

At th e time of the Firm's passing the re werf' 
five. and never a year goes by wit hou t adding 
to their number. 

~\. g-~1 i n . in hi~ flrui:se of t he lJJ·cant 
Nltip. 19:H, Ralph S tock t'eprod need h is 
pldtu·e of t he :lnnasona \Yr eck, bnt ~incr 
Ire t nll s i t " Th e '\Vt·eck of T rao·edv''. he 
r \'i clenOy m i:-; t ook it for t he Ertoz. · 

. - . 

F rom t imr 
t o t lm fl. 
steamers o 11 

t h e l'Ull f1·om 
Fiji o r 
:Xew Cale-
donia would 
l ook in at t he 
reefs in case 
of further 
shipwrecks. 
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\fhc1t, t·Pi u l'nino· from Xomntln in n 
:.!0.000·1 on 1 i net· ~ome Ye m·:-; cl go. the 
present wti.i et· pa~scd 'the d cinity of 
)lidd lei on Reef. h e little t h o n gh t h e 
would ~ome d~· · he htJHling 1h e1·eon from 
:1 y<ll' lit in t h e llt((:IJ• ·~t:-; of t lw :\ln ~enm. I t 
happene<.t in th i ~ wise. 

Bni·l)· in 19~G, :.Mt. NOI'll1Hl1 vVal]i!), a 
well -known Sydney yacht sman, pm·chased 
the _4_ 11 ua sona wreck for t h e nominal sum 
of i1Ye shillings. and organized an expedi­
t ion to d sit the l\iiddletou and E lizabeth 
R eefs to obtain salvage from h er, to study 
the life of the reefl", especi a lly the fish es, 
and tnlte the current~ in the vicinity. The 
preseJJ t wl'iter was depnted by the 
Tru~tees of t h e Australian Museum t o 
<H·<·ompany t h e expedition as natut·alist 
mtd so, accompanied by preservatives 
collecting ge~u· and notebook s, he boarded 
.Mr. V\· a IUs's yach t ll' cut(Zerer early in 
April for tlte r eef s . 

'111e sth oon et· yaeht l\"anderer is nearly 
fifty feet Jong and fitted with a n 
auxili<U:V engine. ~he was named after 
t h e 1f-anclerer in ~lasefield 's poe1ns, but 
her nam e is also t h e same as t h at of Ben 
Boyd'l:i fmnou . · yach t, whose m oorings she 
110w o<.:cupies. 011 t his, the t hird of her 
trip to Lord Howe Island , the <.: t ew <.:on ­
sisted of ~Iess t·s . Norman 'Vallis, II. 

~ewton RC'o fi ( llaYigator), J. Forsyth , 
and 1lt<• wrj t<•r, who had l1nd no previou s 
yac·ld in g <'X p<•J·if>IH'P, ns n a tn ralh;t. We 

sH i1 ecl f1·om );entl·al Bay at noon on 
Ratm ·da.Y. April ±. 19~6. and struck a 
1·ongh sea nn d strong sou t h-east wind on 
leaYin g t h e H eads. That ver"'r afternoon 
m 1 arc·iilent oecnlTed " ·hich 'might well 
have termi11a ted t h e expedition: t he main 
sheet p<-u·ted m1d V\ra 11h; and f·koti were 
washed OYe1·l>oard. Fortu11ately, t hey 
both managed to gra b ends of 1·ope trail­
ing in the wate1·, and t h en a h eayy wave 
swept Forf:o\yth into the sea, leaving a very 
seasick na turalist for a short -while in sole 
possession of the . hip. Then the skipper 
h ::t n 1 eel l1imself a hoard, whilst Scott was 
aqnapl::ming below the end of the swing­
in g thirty-foot boom, and Fon:yth h ad 
m anaged to gra~p the counter. Finally, 
all we1·e got safely aboard, and we h ove 
to for t he night . 1'he next few days were 
mm·ked by tough weather, a nd dolphins 
and seahil·d. were abou t the only 
ttea t m·es seen. The yacht was blown 01· 
drifted well off he1· c·ou rse. and suffeted a 
good dea 1 of damage, even the bowsprit 
bein g caJTied a way one night dnl'ing a 
cyclone. A flying fish ( Exocmtus rolitans) 
waf.; washed up on deck and was t he fil•st 
!'lp e<.:im en secured for the :Museum. 1'wo 
days after t he storm, a gannet d si ted us, 
although we were over one hnndted mil es 
from Lor d Howe Island, and we saw a 
large wate1· ·pout, which Jater dis­
appeared. Y ery early on the morning of 
April 11 t h e ship's course ha d t o be 
a ltered to a void stdking tw·o large 
whales, and later in the day we sighted 
the mountains of I.Jord Howe I sland, and 
managed to reath an anchorage t here the 
same nigh t . 

Here our little rrew was augmented 
by three of the islander s, ~Iesl:lrs . Frank 
Payten , T om Payteu , and Dfaurice 
'Vilson. and we left for our ma in ohjec­
the, the E lizabeth and ~Middleton Reefs. 

Afte1· two days' sailing through a 
nu·ious eri ss-cross sea, we sighted Eliza­
beth R eef on t h e afte1·n oon of the 14th , 
and, as we app1·oached it, huge gr een 
waves were seen and heard erashing upon 
the ring of s ubmerged co1·al which 
encil·cled t he smooth lagoon, some five by 
four sea miles in exte11t. "B"'t•om the appem·-
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by the ebb-tide, and we landed upon 
parts of them. Since t here is a per­
manently exposed sand cay here and 
t he reef was not known to have been 
annexed, the expedit ion took posses­
sion of Elizabeth Reef in the name 
of H is lVIajesty King Edward VIII. 
In the short time available I col­
lected all I could whilst the t ide 
allowed, and obtained a new species 
of clam, various shells and crabs, a 
new sea-slug, and some marine 
\YOrms. By fi hing, we obtained 
·everal different species, all identical 
wit h Lord Ho:we I sland forms. 
except a Red Bass (Lutjanus 
coatesi), which was t he same as a 
Queensland fish which has the 
reputation of being poisonous as 
food . The fishes and sharks here 
had never known the presence of 
anglers and took baits eagerly, so 
t hat we had enough for both scien­
t ific and gastronomic purposes. Our 
navigator, trolling for spor ting fish, 
caught a Lizard Fish (Synodus 

Tl 'haler Shairk and new szJecies of TrevaJly 
front Elizabeth Reef} c~tnd D oublellread f ?·ont 

lzoulti) which, being only about six 
inches long, was hardly larger than 
t he automatic striker it had so 
gamely taken! \ Ve also caught a jjf i ddleton R eef. 

G. P. Whitley, 

ance of the s urf it seemed impossible 
to aplJl'Oach such a reef, but \Vallis and 
a couple of others \Vent off in t he dinghy 
to test t he anchorage in an opening 
marked ou the chart taking with them a 
compaf;s some food and drink, lights, etc., 
in caRe t hey became .'tl·anded. Those who 
rema ined on the yacht were relieved when 
t he dinghy retnrned , reporting safe 
an <'hol'age, and at sunset we moved slowly 
through t he opening and, for t he first 
1 i nw j n t he whole voyage, kept an even 
keel. 'I'he water was Rlive with sharks and 
evet·yhody cnugh t at least one. They were 
Whalers ( Gal,eola?nnoides '11U~tcr~"rus), five 
1 o ~ix fePt long but immat ure; their 
IJ(H1i(•H wel'e s usp ended a round t he yacht 
to fCJnn JH01'it nuusual fenders. 

011 \Ved ne~day, April 15 we wer e all 
up <>aJ·Iy m.; l11c• r·cp fs wc1·c being uncovered 

del. specimen of a new species of 
Trevally . Gannets and noddies were 

the only a vi an inhabitants of t he sand 
cay, where Frank Payten distinguished 
himself by catch ing a shark by th e t ail 
as it came into shallo,,- water after 
Bluefish . 

We rose at dawn the next day and pre­
pared to leaYe E lizabeth Reef. There was 
some anxiety when getting the anchors 
up, as we were very near coral, but we 
finally got away and plunged into a 
terrifi c sea . The trip to ~iiddleton Reef 
was ver y rough, the yacht rolling con· 
siderably and often shooting breakers. 
·Mutton birds, gannets, and a Fluttering 
Pet rel were t he only living things in 
view. 

At about noon the wreck of the 
Annasona was espied, her bowsprit raised 
to t he squally heavens like some titanic 
forefinger uplifted in admonition. Here. 
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1 inner rampa1·t of the 
1· e e f - <: 1· e s t was 
1·eached. Thi.· 1·eef­
<:rest upon the outet 
1·amp<u·t of which 
the _l llHasolta lay, 
wa. peculiar in hav­
ing a moat or im­
pounded wate1· the 
level of whiC'h wn~ 
higher than thc-11 of 
the waier in ihe 
h1goon. Thel'e wa~ n 
ri<'h Yatiety of 

' (·OI'als in this moat, 
nlso small clams ;md 
'J'urba n hells (Turbo 
('epoide8), the like of 
whith Inust lwve 
~nstained the ,.it1 ims 
of . ·hip wreck m 
ot her days. The 

Soddirs JH!rclled 011 the wrecks 011 Jlficldleto 11 Reef. 

.lnnaso nct- yielded 
much fine timber­
teak, mahogany, nnd 
liguwm !/ita:- nnd 
other relics to onl' 
cre'v) but I '~'as sur­
)1rised to fi nd no 
coral growt h 1101' 

animal life whateYer 
attached to 1t er 
hull, with t he ex­

Ph oto .. -~. K. \Valli.· . 

then, was ~liddl(l1ou Heef, quite indsihle 
from a di tnnte. and indicated onl~ by 
this tragie relic. \ Ye approaehed the 
reef from the lee !':hore, and saw numerou!-i 
small nigg(lrhends on ihe roral. The surf 
wa. not 1-io l'trong as that at Elizabeth 
Reef although the lagoon was of about 
the . a me area . and in ihe afternoon we 
made our way into Ilerald Ilaven, where 
we anchored. Tom Payten immediately 
caught a Tiger :::She:nk, and the water 
atound ihe )·acht was ~oon thick with 
\ Vhalers <l n d ;m Ottasional Kingfish or 
T iger Shark. One or two turtles 'Yere 
also seen. 

The uext day, April 17 we all visited 
the wreck of the .. Jnnasona, crossing the 
lagoon, who. e floor consisted of coral 
sand, with parse coral patches, until the 

('eption of Unee B lack Periwinkles (_~Ye1·ita 
111ela nofl'(t{Jns) : po.·sibly rust had fouled 
the water . Fishes in t he \ icinity of the 
\n·eck H 11 belonged to Lord Howe Island 
specie.·: Bluefish, Doubleheads. PmTot­
fishei-i, Demoiselles. and othe1·s. Some 
ba1la. t stone., probably brought from 
('a1lao, had formed a bank occupied by 
l·ndftly ru n ning crabs, but t he onl,v 
bird h1habita nts were noddies (. 1 Ho us 
stoliclu:·;) . I n the lagoon, beche-de-mer 
we1·e ('Ommon, brow ·ing over t he bottom. 
\Ve took po!-ises. ion of t he reef i n the 
name of the K ing, t hus having made the 
tit·st additions (in conspicuous tllough 
they be) to the Empire dtuing h is 1·eign. 

\Ve a lso visited a smaller wreck, 
thought to be the 1·emains of the ill -fated 
En·ol, but we1·e unable to land and join 
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'l'he _trark of the :•1randerer .. J from dead reckoning positions . 
.-lpnl to Jfay, 1986. Outward roya,qc in (·ontinuous line. 

homeward pa.:ssage in brokrn linC'. 

t he few moult in g noddies wh irh perched 
thercon. 

The nex t dny w e paid anoth er \'isit to 
the A n na.<;ona, whence m y friends removed 
ihe fi~nrehead nn d ~ome mi~cellaneous 
gear. W e lef t some p1·odsions, fishing 
line~, r ocket s, and other t h ings a board 
hc1·; ;ll so a plate ( in the manner of Dirk 
ll;:n·tog) iuscri bed with a note of our 
vi~it f<H' future ,·isitors or ~hipwrecked 
5\<liloJ·s. The wreck HseJf had ·man pool 
along her ribs and keeL a n d from the e 
I obtained sma ll Blnefi ·b , Sco1·pion Fish, 
~ome .·ea-. 1 ngs and P alolo worm~. and 
other . pecimen~-;. 

Tlw onte1· edge of the r eef-e r e. t was 
ClHTnsted with n lim y a l ga known as 
Lit ltotlun1111 ion. wh i <·h was largely bur­
I'o"·cd into by sen m·chins, as at Lord 
llowc h ;lan<.l. l ndccd, the s imilarity of 

the fntiiiH of Uiddleton and Elizabeth 
Reefs to that of the southenunost cor~ll 
reef in t11c wot·ld nt Lord H owe Island j !'; 

,-ery stl'ik ing, nnd demonstrates that thes:;e 
places ar(~ mo J·e closely connecte(l wilh 
one anoOH'J' 1 ha n with New Caledonia OL' 

t he Gre<ll Bn n ier· Heef. ) obtaiued about 
fifty diffe,-c,nt spe<·ie!'\ of ~hell · at )liddle­
tou Heef. somc> of them new to sc-ience. 
and <l te('hn i<-a l ac-c·ouu t of the animal~ 
of 1J1e expedi tion will p robably appear 
later in the . l uRtrolian Zoologi.<st . (irop<>r­
were <·ommon he1·e <l nd ,-erY YiC'iou~: one 
made a r ush at nH• \\' hil-~t wadiu., in 

::-> 

shallow wMe1·. and 1 h<1cl to heat it off. 
n nd ~Swimming in t he lagoon "·as out of 
the que!:! I ion because of tLe uhiq11 itous 
s h <ll'kx. 

Very early in the morning on 1 he 19th 
n gale :;;p1·ang up, so that it wa · difficult 
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to stand on dec:k, and '""e dragged our 
an chors ancl looked, for a while, like being 
blown onto the reef. . rro,,·eyer, t he 
anchor.· were got aboard, poli shed by 
grath1~ along tbe coral sand, and. forced 
to po~tpone all shore actidt ies, we made 
out to se~ . After beating t hrough 1·ongb 
Reas Hll day, we hove to, and, being short 
of petrol. which was being conse1·,·ed for 
emen.{encie!-;, drifted helplessly in the 
1 t·earl1 erou s eu rrents arou ud Elizabeth 
Reef. )!on~ by good luck t han a nything 
eh;e " ·e m is.·ed t he r eef, and proceeded 
JaiJoriously, through la ck of wind this 
i ime, in the direction of Lord Howe 
J!-;]tlnd. E\·entnally on the 21st a 
good wil1g sprang up and we sped forth 
t hrough rough seas, but helped by a 
sout herl Y clt·ift. rrhe bilge water, always 
nnpopul ;_u ·, IHHl slopped up t hrough bunks 
;1ud loc·ker!'i, Hpoiling notebooks, cameras, 
clothes. and gear. but finally that evenin g 
we reathecl I.~ord Howe I sla nd, exhausted 
nnd bearded. The hillsides were swarm­
i ng with anxiou~ islanders, who gaye us 
a wondel'ful wekome, for we were Heveral 
days ovel'dne. IIere we stayed for about 

Iu 1he last is ue of T HE ..:.\..rsTLULIA~ 

l\lt ·sTcr :\l :M .\.G.\.ZI~E an account wa s gjven 
nf th e Yery geuerons donation by :l\1r. 
IT. .J. Ct-nter by which the reference 
eolleci iou of .A.nsttalian ( ;oleoptera or 
beetle!'~ in the l\Insenm wns <"Onsidera bly 
augmented. 

I t is now highly sati facto t·y to be able 
to 1·epo1'1 that, la1·gely owing to the 
genei·of->ity of i\Iessrs. Otwell Phil1ips . 
vVillic1m Dix~on, Robet·t Dixson , Anthony 
ITordei·n, T. E. Rofe, aud Sir Hugh 
D eni ,on. it has been possible to acquire 
the collection of )lr. A . H. E l ston of 

' AJdgate, South AustTalia. :iUt. Elston 
has built up thi collection OYel' a nntnber 
of years, specializing in t he families 
Ela teridre (Click· beetles) an cl Cleri cl re, 
in both of which he ha · described a 
1111mber of species; these families are 
difficult, and haYe formerly been some­
w·Jutt neglected by workers. The collection 

a week, mending sa ils, r efitting and 
recupera tiug, and I secured some more 
specimens for comparison with those from 
t he reefs we ha d left behind. The weather 
was ver y unsettled, but on the 29th we 
decided to sail for t he nwinlaud, and a 
convoy of gannets accompanied us for 
the first part of ou1· homeward journey. 
Land was sight ed on ~fay 2, and proved 
t o be the Nort h Broth er ~fountain, New 
South V\Tales. A Horse ~Iackerel and a 
new species of Little Tunny were caught 
by trolling, and, the next day, we 
witnessed a grand display of sporting and 
leaping by innumera ble dolphins, pairs 
of which would sometimes jump twelve 
feet into t he air. Slowly and pleasantly 
we sailed down the coast, in calm water 
a t last after our 25 stormy days out of 
29, and a t otal of 117 hours hove to in 
rough seas : passjng Newcastle, Norah 
Head, and then B arrenjoey lighthouse 
as darkness fell· past the jewelled lights 
of Manly to enter the H eads at 11 p.m. 
At eight bells, exactly midnight, the 
n Tanderer had returned to Ben Boyd's 
old moorings at Neutral Bay. 

contains some 6,000 named species. in­
clusive of about 250 type specimen s, and 
h1 addition t here are a large number of 
extra-A ustralian m em bers-iden ti tied by 
specialists-of t he grOUJ)S in which :i\1r . 
Elston has been particularly interested. 

The Yalue of su ch a collection will be 
ap1)arent at once to coleopterists and 
other workers in Australian entomology. 
I t is by t he acquis ition of su ch large 
pl'i ' 'a te collections, which far too often 
are permitted to leave the country that 
the value and scope of Museum collections 
are enhanced. The material, so obtained 
e:md housed in a scientific institution, is 
available for study by specialists for all 
time. I t ha s been the fate of manY fine 
collections t o find fueir way int~ the 
museums of Europe and America, where 
t hey are inaccessible to workers in this 
country. 
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Abnormalities Among Shells 
By H AROLD S. MORT, B.Sc., B.E. 

T TIEHE are :-~e ,·e t·n l t ypeR of abnormal 
gt·o,,· t h con:tan tly occu rring 
amon gst. sh el1 f.>. Some of t hese are 

exin~mely rnre, whil e other· are liable t o 
t <l ke p hl<:P w henP\'C? I' i he normal environ-

All e:rample of sinistral or left­
llclll<lecl abnonnality. The speci­
nu n of l h e ll!argin Sh ell on the 
rigl!t, Marginella nMtsca1·ia, fro?n 
Balmo1'al Beac l!. Sydney Ha-rbou1·, 
has tl1e w ho1·1s coil'ing to t he 
left instead of t:o the 'righ t, 
cm cl the '11W'Itl h of the shell 'iS on 
the lf'/1 hand side. A nor·mal speci­
men 1ci tl1 tlle mouth on the 1·ight 

lland side 'iS sho1c11 next 'it. 

meni is ttl t C? I'C?<l. )Ionl-itros it ies som eti1nes 
oc·c· m· in " ·hi<· h the \\' horls become entire ly 
disjoi n1 ec1 f1·om on e a nother t his type 
of <1 hnm·nl<ll :..rro\\'1 h being known a s 
s<·<~larifo!'m: or they be<·ome carinated. 
that i ~. tlwy de,·clop a keel on a normally 
smoo th whm·I. 111 oiherH t h e spire may 
he pro cl tH·P<l to <1 11 ex ire me l ength and 
hpc·onwl-i in t hi ~ c·a :-;e n r umina t ed, or, if 
i1s point i ~ l o:-;t i hrongh di !';nse or other 
r('~lsonR, il1 r f-i h<' ll i ~ ~n i<l to he decollated. 
Thnnf n ncl g innt ~PPf'imPn H of otherwise 
JIO J'llHll RJH'<' if' ~ a J:.m fl 'N]nentl y occur. 
A 110t lw t· J'H J'<' fol'lll of monstrosity is a 
t·diPII w itl1 a do11hiP motllh opening, caused 
by 11H• ftl ~ion of ( WO s hell :;; in the 
c·mln·yoni<' l't a gc•; h11l po~K i bly t he most 
nuiqtH• ahuo•·nl:llil.Y i ~ th <' s ini ~tr<1l or left­
llaHth•d .,. Ju•II. iu " I! it'll tltP who •·l ~ of lhe 

. ·hell are spirally coiled in the opposite 
direction to the usu al type, and the mouth 
opening is on the left side of the axis 
instead of on t he right. 

SINISTRAL SHELLS. 

. By uo means are all sinistral or left­
handed shells considered monstrosities. 
Many gen et•a are norm ally built t his wny, 
fo r exampl e, those of t he genera Olausilia 

Interje1·ence by foreign bodies 
aw·ing g?·owth has possibly CQ1tsed 
the 1tntoo-zmd appea1·ance of the 
Mucl Whelk o1· He1·cules' Gl1tb, 
Py1·az1ts ebeninus, on the left. This 
abno?·ntality is known as the 
scalarifO?'?'It type. Mud 1vhelks m·e 
ve?'y cont?non ?'O'ltnd Sydney, and 
are so?neti?nes fo-zmd with the 
mouth of the shell ve1·y expanded 

th?'OUgh i?Teg1llaT g?'O'Wt h. 

and Trifori~; in other caseF> the genus is 
typin1lly righ t-handed or dextraL but 
tel'Ln in Rpecies are sinistral, su ch aR 
.P'ulgur· pm·'ve?·s~l s. Sometimes a species 
is indifferently dextral or sinistral. 
especinlly several of the genus _Lt clwti-
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corH:h. 1·etains its ~dni stral 
foun. nnd the adnlt :;;hell. there­
fm·e. is ~oiled in ihe opposite 
<lii·ec:tion to t hat part of t he 
:-; hell de,·eloped en l'l ier. All 
the!';e fonus HJ a.\ IJe c:onsidered 
11onual, e111d it i~ onl .' when a 
~hell of <l dexti·al genn~ and 
. pec:ie.. i s r· e v er s e d that 
it becornes a monstrosHv. 
Thi s re,·er~H l occurs in tl~e 
ec.u·ly ~t<clges of embryonic 
<le,·elopment, and is caused 
through ibe Yi sce1·al hump of 
t be animal coi]j11g 111 an 
oppo.·ite clh·ec:tion to the 
HOI'llUl1 roiling_, t he coil of t J1e 
shelL nat nn11ly fol1owiug thiR 
<l J· t·angement. 

'-

Thi · left-ha n ded condit ion 
o<·cur!'; llllH'h m o1·e frequently 
<lmong land Hhells than among 
marine one~, an<l ill England 
~·d niRtra 1 fm·ms of fifteen d iffer­
ent species of sua H ha Ye been 
1·evorted. Among sea-shells 
1nay be men tioned the common 
English \Vhelk ( B ucci 11u m 
1111 datum) a n d t he Indian 

'l'hr> a11imal of th e co1nmon Sydney Red Rock Whelk, 
Clwron ia n(,bicunda. in 1·epah·i.ng a.n, inju?·y to the back 
ot its shell. tanned a conspicuous double 1nouth. The 
shell 1cas co llected at Bottle and Glass Rocks, Sydney 

<' h a n k S hell (Tu rbi ll ella 
p ynun). A sinistral example 
of Jiargin ella n~u.scaria) the 
smaH ::\Iargin She1l, has been 
found at Balmoral , Port Jack­
.·on. It is interest ing to note 
that in Twen ty 'Phousand 
L eagues Un cle·r the Sea) Jules 
Yerne relates an incident in 
Ton·es Strait where the dis­
eoYery and subsequen t loss of 
a s1n istJ·al specimen of an Olive 
ShelJ ( Oli ra) led to trouble 
with the nath'es. 

~('ALAR l FOR)f. 1\IO:NSTROSITIES. 
Ha1·bo1w. 

n.eUa, while many species of the family 
Eulimidre have a sinistral shell only in 
the em b1·yo . tage. This becomes dextral 
in the adult, but the first hell formed, 
which alwayR remains at the tip of an 
adnlt shell, and i · kno"·n as the proto· 

Tbe~e tll'e mnch less common 
t han sini~tl·aJ abnonnalities. 

They have been reported in fiye different 
species of English snai]!'; and in several 
others, both land and marine, and may 
be due to the presence of a foreign body 
pre,·enting t he proper fus ion of the early 
\Yhor1s of the shell and the inability to 
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join them up again once the 
conne<"tion is broken. The 
eon1mon n1ud whelk or ITer­
cnle:::;' Club Shell (Pyraz'HS 
dJeninus), is ~ometimes found 
in th i ~ fc--:··,n. 

l> E<'OI,L.\ 'l'ED SHELLS. 

Detollated shells may be t he 
result of damage to t he spire. 
bnt in some cases it Hppears 
t h:-1 t fol' some unknown reason 
the animal has either dl'opped 
or a hsorbed a portion of the 
she 11. As t he shell bec01ne8 
adult it~ animal may cease to 
occupy the upper part of t he 
caYity. and t he spa ce thus left 
unoccupied is sometimes fill ed 
with .·hell y m atter, or if.l sirnply 
partit ioned off. The de erted 
apex becomes dead and br ittle 
and breaks away leaving t he 
shel l with a truncated appear­
ance. Rome mollusrs regularly 
truncate or decoll a t e their 
shelL· during growt h , so that 
there is lit tle resernblan ce 
between t he a dult and young 
shell. Numbers of A merjcan 
terresh·ial species uniformly 
deeollat e their shell s, and 1iYe 
spede!-; posse ·sing t hiR H bnor­
ma lity are recorded am ong 
Engli!-\h snails . 

. \CU~JIXATED f:;II~LLS. 

Acnn1inated she 1 I s are 
per hn pE-4 the commonest n bnm·­
ma1 formf.l , and ~u·e nf'iually 
caused 1 hrongh lidng 1n a 
r er-;t ri rted Rpace, snth ns a 
nar1·ow <'left in a rock, where 
thet·r is no room for lateral 
-expa n ~ion and so the shell 
gro ws 1o nn extreme leng1h. All 

The TepaiTed back on the last tvho1·l of the R ed Rock 
Whelk. The original scu,lptuTe and colom·ing have been 
1nai n tained. The specimen i s heav ily encntsted with 

she ll K li vi11g in restrkte<l c:1rea s are liable 
to in1<1 t·f<•reuc·e in t heir gt·o,vth. 1'he speci­
m<• u of e,~;matilesta 8JU,ngfe1'i illustrated 
in 111 i~ art i<- le wa.· col1e('1ed alive at North 
lJa rhour, P01·t .Jackson, and is only one 
and fi V(' c• i gh t bf.l in chef-4 in diameter as 
aga i II HI two H nd fivr-e igh th s inches jn a 

foreign g1·ow th. 

normal specimen of the same length. I t 
had :tpparently been liberated late in l ife 
from its restricted environment, as the 
last whorl is normn 1 except that t here is 
a well defined umbi1icn on t he columella 
o1· inner lip of the mon t h of the shell. 
'l,he Teut Shell a very common species on 
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Tent SllPlls, 01cing to their ex1:>osecl hab·itat 
on the roclcy .s1101'e-l ine. often show va?·ia­
t ion in g1·owth. A S1Jeci·men ot B ellastn.ea 
si?··ius {1'0?n ~·yaney IIarbo1t1· is 1n1~.ch 1no1·e 
dongatf>d I han its 1W1'mal tonn on tl! c left. 

1 he rocks t·ouud Sydney, is frequently 
fonud with it · height incr·ea ·eel con ·iclei·­
ably, f.iometimes to as mu ch as t \Yit'e 
Hot·utal height. 

Clo~ely coJineC'ted \\'i th abnormalit ies of 
growUt <He the change~-; made in shells by 
d<llll<1ge or· d isea ·e. One often fi.nds a 
~'\ hell which doe· not look quite nor·mal , 
to di.~c;over on do8el' in pection that ther·e 
has been a br·eak at some poh1t of its 
growth, or tha t it has been attacked by 
a para ite. Some specimen· of the large 
Ear 'hell (If aliotis ·ncevosum,) r eC'ently 
found at Geningong, were so altered by 
disease thnt th ey were hardly distinguish­
able from t he South Australian spe<·ie of 
Ear She11 (lfaliotis cyclobates) a species 
quite unlike it in its normal form. 

'l'he amount of injury a mollusc can 
survive and repair is well illustrated in 
the case of a specimen of t he rock whelk 
( Glwronia 1·ub·icw1da) collected alive at 

The articles on Australian shell s by 
Miss J oyce Allan, \V hich have been a 
regular feature in THE AUSTRALIAN 
.MUSEUM l\tJAGAZIXE for SOme time past, 
haYe been of great interest to collectors 

Bottle and Glass Rocks, Por·t Jackson, 
la ·t October. This was a particularly 
1-ine specimen, seven and a half inches by 
four inches and bad had a hole three ) 

a nd a half inches by t \YO and a half inches 
knocked in it. Thi o;;: bad been repaired 
by a deposit of shel1 co..-el'ing the h·ole 
and extending t o the mou th of the shell, 
whe1·e both the old lip a n d the new may 
ue now seen. A case i!:l on record in which 
a P aper N a11tilus ( .tl1·,gonauta) not only 
I·evail-ecl a hole, l>ut u .·ed t he bt•oken piece 
i o do it: the pi e<.:e had been broken right 
out, but t he animal had m.ana.ged to keep 
hold of it, and in replacin.g it, got it 
turned wrong side out and at right angl es 
to its for·me r position. 

Thr·ottgh being wedged tightly in a 1·ock 
c1·evice, the specimen ot the Rock Whelk, 
Cymatil esta spenglm·i, on the -right has 
only been able to g-row l engthwise, and 
therefore h as a ?nQr·e elongate and n arTowe1· 
shape than the nor?nal type on the l eft. 

throughout A ustralia, and to many 
visitors to t he Commonwealth. This 
feature has been replaced in this issue 
by an article by Mr. Harold S. lVIort, the 
well-known conchologist, but in the next 
issue the series will be resumed. 


