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• OUR FRON T COVER. T he Top-Knot Pigeon (Lopholaimus antarcticus Shaw) is by Lilian 
Medland. It is one of a series of post-cards issued by the Australian Museum. 

Australia possesses a variety of beautiful pjgeons, divided into two grou ps. The Ground 
Pigeons feed chiefl y, as their name implies, upon the ground, and have Jegs and feet like a 
fowl. The Fruit P igeons spend their time in the tree-tops, with legs and feet adapted for 
grasping branches, so that these have assumed a somewhat parrot-like form. The remarkable 
Top-Knot P igeon , with its curious crest, is somewhat intermediate in structure, but resembles 
the Fruit Pigeon in its feeding habits, and in the fact that it lays but a single egg in place 
of the customary pair. 

The T op-Knot is gregarious, and is on this account sometimes known as the Flock Pigeon. 
It ranges through the coas tal scrubs of Queensland and New South Wales, where its present 
southern limit appears to lie in the National Park, though in time past il went much further 
south. It is a la rge handsome bi rd. 

A third group of the pigeon tribe is constituted by the Doves, of which Australia possesses a 
number of species. 
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~is 2llffost ~rncious cfBRujest~ 

t&in_g @£or_ge ~ 
PASSED AWAY 20th JANUARY, 1936 

Beloved and mourned by all his people after an exacting reign of a quarter of a 
century devoted to their welfare, to t he advancement of the Empire, and to the 

betterment and peace of the nations. 
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.\ ll e , ·H Ra y, 11 ft•N 8 in <• h es \\' i cle, Ctt u A"h t i n t h e C tnnberhnul G r o u1•• Q u een sland, J u l y, 
tl)a:;. Frnut ' ' iew, ~howinA" t h e wide ruou t h w -itlt " horns" on eith er s i de. 

W I I EX li .H.II. Prin ce Alft·ed, Duke 
or l ~diuhurgh , visited Austr·alia 
in rr.~J.R. Oal nte(l. earl y in 1868, 

lit· wa:-\ (•tltPrtained at t he A ustr alian 
~III HI'tllll hy Oel'n rfl K r·efft, the Curator, 
who 1'1fl~t>d fi~h t~ het w<'en mongooses and 
xuakt·~ for hiH :tmnHement. Rhol't1y after­
" <t rd ~. ~nltwr WHH horr ified at the 
at lt•ntpl m·adl' i>.r a FPni.ln on the Princes 
l il'1'. hut l'ortunatPiy t he Royal d sitor 
t'<•ro' t'I'Pd ft·nm h ix '''o uncl~. a nd t hence­
for·wn t'll. a~ if i11 ntmwment, the greatest 
\'on:-;idPnll ion waH !-:hown him. When, 
lilt't't'l'or·r. n mm·itw monstet· in the form 
or n hug<• V Pd l Ray a ppe<n ed in the 
har·honr·. ( ~e t· a t·d Kretft hastened to name 
it in honon1· of hi~ clistinguish ed patron. 

llPt'l' i:-: I h~ li nd notice of this A n s­
IJ·n I ia 11 DPri l Hay. <1 speci t>H whieh h as 
l'l'llltlirwll a lmo~t unknown from that time 
t tl t lw pr('~('l) r: i t j ~ ta ken from the 
NJtdnr·y 1/ orninr; Jf(>rald of Tuesday, 
JJar·t·h :H. l~HR page -!. column 2: 

Cunous Pisii.- On Sunday morning, at 11 
o'clock, a curious fish was caught near the old 
Pier at Watson's Bay, being harpooned by a 
man named ·wallace. It measures 14 feet 6 

[ P h oto.-Melbounte Wa1·d. 

inches across, 20 inches through the thickest 
part. It very much resembles a tortoise, only 
on the back portion of the body it has two 
tails, one running out flat, and the other like 
a whip through. Its mouth measures 2 feet 
6 inches from side to side, and when open it 
is about 9 inches all along. The liver weighs 
about one hundredweight, and when boiled it 
is expected it will yield about seven gallons 
of oil. There are two large flappers on each 
side of the mouth by which it forces its food 
in, and there are ten strainers on the belly, 
five on each side. We understand the name 
of this strange-looking animal is the devilfish. 

On searching through newspaper files 
in the Mitchel1 Library, Sydney, I fouud, 
in t he Ilht.-st1·atecl S!Jdney l'lews of July 
11, 1868, t he fi 1·st pictn re of th e Devil 
RHy, which is h ere r eproduced by 
con 1·tesy of the Librarian, w ith t he 
following deReription, nnony mons, bnt 
eddently by Ge1·ard J(refft: 

D e1·atoptera Alf?'Pdi (Prince Alfred's Ray) . 
It was a "royal fish" indeed those bold 

fellows battled with not long ago at Watson's 
Bay, and the "fool at one end and the worm 
at the other" could never have caught such a 
monster. Downright hard work, harpooning 
and hauling, secured the p1·ize, which fetched 
a considerable numbe r of sixpences from the 
cur ious, and a fi ve pound note from t he 
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A lSP irite•l -woodcu t of t h e ftrst Devil R a y c:lu~ht in A u stralia. The huge Prin ce Alfred's 
Rny bein g h aul e d a s b o r e i n Sydn ey H~arbour in 1\'la rch, 18GS. Reprodu ce•! from t11e 

"Illu s trated Sydney News", b y courtesy o f the 1\'litch e ll Librnry. 

Museum trustees, who did well to secure this 
fine specimen. Few persons know the labor 
of successfully preserving so large a fish, and 
they will perhaps scarcely credit i t, that it 
took Mr. Tost, the able taxidermist, fu lly three 
weeks to finish it. It is now exhibited (free 
of charge, of course) in the Museum, College­
street. The fish is some fourteen feet broad, 
and, including the tail , about eight long. H e, 
or rather she, (i t is a female) has gills like 
a shark, and a curious Pair of head-fins on 
each side, which are used for the purpose of 
feeding; in fact, the fishermen state that the 
fish shovels the prawns and other cray-fish 
down its capacious throat with these fins, 
which look exactly like a pair of g igantic ears. 
The mouth is very large, and, withou t exag­
geration, reaches from "ear to ear". The teeth 
.are very small, so diminutive that they can 
only be detected by close examination .. 
Coloration- bluish above, white, w ith some 
-darker markings, below. The Sea Devil is 
quite a harmless kind of fish, though of great 
·strength, and wonderful tales are current of 
the pranks this playful giant frequently plays .. 
De Kay, in his natural history of New York .• 
mentions that one of them had hold of the 
cable of a good-sized schooner, and towed it 
forwards and backwards through the harbour 
fo r some time. T he present specimen is the 

largest fish of this kind which has ever been 
preserved, and it is well worth a visit to the 
Museum to inspect it. The specific name of 
Alfredi was given to it, with the permission, 
and in honor of, His Royal H ighness the Duke 
of Edinburgh, who accepted a number of photo­
graphs taken shortly after the fish was caught. 
The photographs are by Mr. Henry Barnes of 
the Museum. 

Fr·om t hat day to this, Krefft's specimen 
of t he Devil Ray has been exhibited in 
t he Australian M:nseurn, and you can still 
see it thete (free of charge, of course). 
'rhe exhjbit, however, has been restored 
and rather altered in appearance, and a 
fresh spe<.:imen has long been desired for 
comparison and to enable some idea of 
the anatomy to be gained. But the Deril 
Ra,y is rate in New South Wales : a smalL 
one was caught in ~fiddle H~u·bour in the 
1880's, and a large one1 off Cape Hawke 
in 1923, bu t neither was preserved for 
the ~1useum. Evidently it is a tropical 

1 Figure d in THE A USTRALIAN MUSEU M MAGAZINE, 
i v , 1931, p. 28 4. 
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species whjch only 
o<:ca. ·ionally drifts 
so far so u t h . 
..\JC' ( 'nlloch, in the 
f llll.tdntterZ ..lustra­
fi(( '' En cyrl opmrlict) 
wr·ote 1 h ~ t these 
fish are not nneom­
mon on the <:oa ·t of 
QnrPnsland (he had 
sr<'H ~orue 11ear the 
l'<•<•I'H off C'airns 
some years pl'e­
vionl-ll y), and T. C. 
J l:trslrall, in t he 
(ju rr·wdrmd N(ti'tt­
m I ist, t !J:32, noted 
a Hee1 Oeri I thir-
tN·n fret wide, 
wlr i ch had been 

D e ,· iJ R:ty :tttiH'O:tchinA' th e bont, w laere Dick IWiiiies l ais b:art•oon in 
r e :uliuess- nn exciti u ;.;; lUOJuent just b e fore its c uvture . 

sti·:wdecl at Cowan 
( 'owan, :\foreton 
Bay. rrlt ('S(' wer·e all the Queensland 
r'(•c·or·dx known to roe nutil reports came 
fr·orn to ur·i~o;tH HC'('ompanying t he E mbury 
Br·ol hE>r·s· pn die!-:! to :X ort h Queensland 
that D<•r il Hays could be caught at 
l ln,rman l !-ilan<l, c-~ud pictures of t he 
nwnxt<>n; a ppearf:ld in the pl'ess and in 
angling papC'rR. I implo1·ed game fisher­
mt•n to i r·y to sec·lue mea urements, teeth, 
r·t•l i<·s of any kind. but was generally 
in l'ornwd th<lt the l'Rys F;ank to the 
hot1om whfln killed, and ·wcl'e usually too 
IH•ary to t'NllOH' f1·om the water, even t o 
photogr·H ph. T wanted a f resh specimen 
~o hn<lly that in .Jnly. 1935, I tra velled 
1o tll(l ('mnherland Group, ~orth Queens­
land. to try to ~ecnre one. T hanks to the 
<·n oppr·a t ion of )Lr. :\Ielbourne 'iV ard, 
tlwn Ht:•sidt'tlt X ntnra 1 iFlt at I~indeman 
I sin nd. anti C'aptH in A. de S. Nicolson, 
who pl<H'Pd boHts aucl other facilities ::tt 
my t1 i8pOHa l, 1 he mission was a success 
fol', in addition to hundred~ of coral reef 
and <lrNlged fishes for t he Australian 
)lnsenm. n tine female Dedi Ray was 
seruretl. and the fitst detailed descript ion 
of Dccmomauta aljrecli (Krefft) has now 
bet'n drawn up for publication later in a 
srienti tic jonl'nal. The whole specimen 
wa .. not pl'eserYed. but it is hoped that a 

[Photo.- Gilbe?·t Whitley. 

!o\C·e:lle-model of it ' '"ill eventually be pre­
pcu·ed fol' public exhibition . )lean while. 
a n a ccount of the fi eld work may be 
acceptable, as t hi s consti t utes the first 
pn blished record. in a ny detail, of a Devil 
Ray from Queensland. There are, it is 
t rue, 1-Iorn ed Ra ys, or Diamond-fish, 
figured iu Saville-l{en t 's book Th e G rectt 
Ra rl'ier R eef) but t hey belong t o a Yety 
different and smaller species, Jrobula 
(z.iabolu8 (Shaw), which has the mouth 
situated well belo\\' t ht) head, not at the 
end of i t as in th e giant Devil Ray. 

THJ;J C HASE. 

Ra tntclay, .July :.W, 1!);-~5 , wa s a fine~ 
sunny, winter day, with n calm sparkling 
sea l)etween Lindeman and )Jaher 
I sland, om· d~stin ation . Here D e,·il Rays 
were knowu to conoTeo·a te at this time h b 

of t he year nnt il about November, <Hld 
~everal were seen c·t·ni ~ing in t he ddnity 
of the iushore 1·eef s. They swan1 rnther 
slowly, a ppal'(mtly nndnlati11g thr body, 
and with their mon th ~ OIWH a nd t he 
cepha lic tins ("ea1·~' · , " horus", rnt·opteres, 
or ftippet s) <-"'xtend ed on e i thcr side; often 
one would break tl1e ~n t•fa<'t\ or the~· 
curled On€' or both 1 ip~ of th t> wi11~-like 
pectoral tin 1·ig:h t on1 of 1hc wa((ll' .. \ t 



JA •. :n . 1H36. '1' 11 E A l STRALI AN :\lUSEU~U 1\IAGAZI "SE. 7 -------- ----------------------

No t<· t h e <·u r l ed " h o rns " 
on c:t~h ~ide of t h e h e :ul, 
t h e b ro:HI dia m o nd. s h npe 
o f t h e b ody. anti t h e 

I Cl n g t:t il. 

S id l•. h<~<·k. :uul ' ' e t • tral 
Yi (' w s o f t b e Q.u cen s ­
l :mcl Oe, ·n R:ry w h i c h 
i s lw ing e xa mi ned b v 
t h t- a u t h or of thi~ ... 

articl e . 

0 f t h e s e 11h o tos, t h e 
UJ I JI CT t"·o w e r e t a k c u 
n t r . i n d e m nu Isl atu l nnd 
t iH' lower :et JlJn h e r 
lsl :uul j u st a fter t h e 

rny 's tl e nth . 

[l'ho tos.-
.ll el bolwne W a1·d. 
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other times they swam 
well below the ~Hrfnce, 
or perhap~ eYen :ank 
to the bot tom ( P~pec i · 
al lY when w<· wn n t<>d to 
get nrar them ). Th e 
h1unch anehor<•<l. I 
rmbarkecl in n !-illl :lll 

{l inghy with .. HP~!'a·s. 
)frlbournc· \Y<11'<1 , Loelt 
);' i<:OIHOll. ::11111 ])kk 
L•lliOll , a ri'OI'I'('~ Rt l'rl ii 
i ~ landct·. Aftet· n whi l r 
" fine DcYi I H;ty was 
!-iC'Pll approach i11g 1hc 
how: of t lw dinghy, 
where l>i <"k stood with 
h;upoon poi~ecl atHl 
rope c·oileo>d r<•a<ly: lH' 
al~o hncl a knift• with in 
rPac-h tu C' llt ll!-\ loo~e 
in c·;:uw of dangct·. Roon 
we wet·e nra rly on top 
or the monstet·, a nd, 
with a powc•r· fttl plunge. 
I ) ic·k t·am m<'<l the hat·b 
in1o the t t·<~atm·e'R 
~kull. ' ro onr !oinrpl'i e 
the vi <"I im dicl not rnn 
:1 way with the hoat. ~•~ 
Wl' had <•xprcted, 
nt•ithrr <l id i t fhlp or 
~~ t·nggl <' ~ it simp ly ~ub­
l'<icl<'d in the watPt' and 
t1 i('(l. Di t'k wa~ gt'<'<l tly 
('XC'i tt•<l : lw ha cl spea t·ed 
many tn t·t l e~ and 
clugong. hnl t hi~ \\·a~ 
hi~ fir~t J>~,· il Hny. "I 
kill hi m. I bin kill 
him~.. he y~ll<'<l. a nd 

Dingrnm, drnwn to scal e, o n e-fortiet h nntul'nl s i ze. uf th<· Q.neens­
lancl De , ·il Ray, sho"·ln~ ''hurns' ', t-yt•s, nncl fOl'nt of finN :nul tnil. 
In the dorsal Yie w ( nbo,·<·) t h e Nlit -likt" NJiiraeles :tl'e se('n h c hincl 
t h e eyes, also Th e s m l.al cl orsn l tin n e :tl' t h e l'Oot of the s t lineles!C 
1ail . T h t' , · .-ntral su r fnc<• ( b e 14n\' ) i s " 'hit t", \\'ith i rre~ular dark 
b lotches, an•l th e th·e (Htlrs nf \\' ldt• ~i ll-slits nre plnin l y seen . 

then we Htlt to "·or k to JH'en•nt the prize 
ft·om ~ink in~. 1 ts head was pulled to the 
~urf:H'<', when it wa!-\ fonnd t ha t t he steel 
harpoon hnd hPnt under the gl'eat weight; 
a t'OJW wns pa!-:!-i('{l tlHongh a hole cut in 
one <:tlphnl ic lln . and the trophy borne in 
tr iumph to a beach nea r·hy. Blood 
<·rim~oned tlw water for many yards 
m·ound. and we tugged the ray a.·hore as 
quickl~· a~ JH>~~ihlP fo r fear of :harks. 
Afte t· taking photographs I removed the 

[Drawu by Gilbe,·t 1\'llitley. 

Htom H('h a nd in testine!'\, ~'\s 1 was. <l nxious 
to as<·e t·tni n the foo<l o f sn <:h n monster 
(it wa!-4 O\'P t' f' le ,·pn a tul a h ~l lf fe<>t wid<' ). 
Only a li1tlf;l !-4y t·npy pnlp wa H fomHl in 
ihe a l iment.ny (·an<ll , how<'Yer, nliCl this 
<·on taitH'cl t he t·em a i nK of minu tl? Ct·Hs­
tarra. So, lik<' HOmr whn l e:" t hu tl'j n nt " \ ~ 

])p\'i l Hay mnsi 1'<.'\P<l on th<• NmnlleHt 
ftoHtinp: <TPat m·es, th<' phulldon. 

'l' ht> la nn<·h 1owed thp t ':lY hnt·k 1o 
T~indeman Is land, wh('t't~ 1 " :;Is ahh· to 
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mee:~ sure and sketch, photo­
gl'a ph and dissect, the speci­
men, confirming in all detail 
its identification as a Pt·ince 
Alhed's Ray. The specimen 
was so heavv that i t ·was neces­
sa1·y to wa"it fot· the tide to 
help lift it at high water. No 
sharks were seen anywhere in 
the Yicinity of t he dead 1·ay, 
but sea-eagles and gulls kept a 
watchful eye on my activities. 
I threw some scraps to them, 
and those eagles 'vere as 
attracted to pieces of liver as 
if they had been torn from 
Prometheus himself. 

He:ul fl:'ont the left side sho .. wiug cal:'O(ttere or horJl­
Jike fin i n front of the eye. N ote nlso the first gill­
slit b e low the s i(le fin :nul the b:n1•oon ·wound on top 

DH.IENSIO~R. 

Prom the tip of the "horns" 
to the end of the tail, the :Niaher I sland 
Devil Ray was ten and a half feet long, 
and the width across the "wings" or 
pectoral fin s was ele\·en feet eight inches . 
The•·e was no means of determining t he 
weight. Other measurements were as 
follows: 

Distance between the eyes 
Diameter of eye . . 
Width of mouth .. 
Leng th of "horns" 
Length of tail, from behind dorsal fin 

Inches. 

36~ 
~ 

22 
18 
56i 

The npper surfa ce, including the d01·sal 
fin , was ,·ery dark ~late grey in colour, 
tinged in places with bluish. Towards 
the upper lip the grey turned to powrlE"r 
blue, gradating to white on the lip itself, 
the po"·der blue being cont inued laterally 
along each cephalic fin, of which t he outer 
surfaces were white. The large eye was 
surrounded by a suffused bluish area; the 
iris was very dat·k bluish-grey. a nd the 
pupil dark brown with a black vertical 
slit. The ventral (under ) surfa ce of the 
Devil Ray was white, except for some 
Ja1·ge inegular steel-blue blotches on 
chest and belly, some of t hem extending 
to the hinder par ts of the fin s. A very 
narrow fringe of dark blue was not iced 
near the tips of t he "wings". The long 
tail was mostly bluish or very dark grey 

of the h eml. 
[Ph ot o.- .tlfelbounte Wa1·cL. 

(almost black at the t ip ), but the lower 
surface was wrhite near the t·oot. 

There was no trace of any spine on the 
taiJ as in true stingrays. 

The horns could be curled, corkscrew­
wise, and seemed quite flexible; 
pr·obably they are used to guide water 
into the mout h. where the minute food 
therein would be strained by a very 
beautiful apparatus, found in no other 
fi sh. situated just in fron t of the five pairs 
of wide gills. 

Some la.t•ntl crustaceans ( Gna.thia) 
wet·e f01111d in the gill-cavit ies, but other­
wise the integument a nd internal organs 
·were quite free from parasites. No 
sucker-fi shes ::.ccompanied t he Devil Ray. 

TEETIT AND INTERNAL ANATOMY. 

There ba R always been some doubt 
wlwther the Australian Devil Ray has 
teeth, Krefft's statement of their presence 
hadng been hitherto disregarded. On 
putti~g my hand into the mout h, the jaws 
fE>lt pe1·fectly smooth. However. in t he 
lower ja ,v, I fo und that the skin lining 
the month could be peeled back, and 
t here. undE>rl;ving H, was a long band of 
tinv teeth which I r emo\·ed with a scalpel. 
This band was fif teen inches long and 
half to three-quarters of a n inch wide, 
and t he te<'th were in 21:? rows. se\·en to 
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lnitjuc t•h otogr:wh s of t h e teeth of tb e De,·i J n ay: (1 ) S kin of th <• lowe r lit• rt'lle<•ted 
I O {':\. liON(' so111 e of the te(~th . (2) A few o f the tN~th , e n ln rA'e (], (:l) 'l'h e e n t ire dental 
ribhun, less than mH•-third life siz(•, r e mo,·c•l from t iH• lo\\·er j:n,·. 'J' h ere are bet\\•cen 

1.:;00 :nul 2 .000 teeth in th is b:uul. 

uiup det•p. Thu~ there were between 
1.:>00 <llld ~.000 teeth in aJl. There were 
no teeth whatc,·p•· in the upper jaw. 

Th (> htti'J>OOn haring pierced the one­
Hnd ·a·qua .. tpJ·-in cheH-thick <: tanium, the 
l-4kull and b1·ain wc1·c too damaged for 
~t IHlY. 'l'he cl eta i I ~ of the rav s internal 
Hllt:t1.omy will l1e reHCnNl for "future pnb­
lieation. hut 1 may 11ote that the spil·al 
\'n l\'e, n fratun~ of all shark · and 1·ays, 
made 4± <·oil~ in the hu!Ie intestine and 

<J ' 

that 1hP lw;nt wa~ a pnrplif.dl·red organ 
l';e,·en and a half' in <:he~ long and five and 
H h;J H intlws wide. The specimen was a 
fcm;lle. wii 11 1 wo fmtctional utel'i but no 
embryo~. 

The abm·iginnl uam<' for the Devil Ray, 
in the Janguagc> of the Whitsunday 
Pas~-;ag(' natireH. was ~Iungoona. 

.X ow thc-1 t game ftshermen arc paying 
~Ol'e atteutio11 to our tropical waters, i t 
1 ptobable that more specimens of these 
giant rays may be caught. We have 
certainly much to leal'n concerning them; 

[Photos.-M. Wa1·<l (l) an d G. C. C1ul/on (2-:3). 

th e male has yet to be de 'CI· ibecl, an 
eml)}'yo sp ecimen is mncll to be desired, 
and the strn ctu re of the br<:1in and 
lllcn·ous sy~tem wonlcl 1·epay stndy. 
Th e:;;e 1·ays <He apparently harmless 
ereatures, t hough they ~wmetimes fall foul 
of ropes or anehoJ·-rh <o1 ius, bn1 it js 
extrem ely doubtful whether tlt e)~ would 
attack m an, notwHhstanding t he fenr­
some 1·epor·ts of <:H1Cient writcl's. I would, 
howe\·eJ·, plead t hat they b€' not sense­
les!'ily slan g-lltered, fm· t hey are unique 
clllimals <Uld Pl'Obably breed slowly. rPhey 
aN• a ppat·ently the p•·oduct of n Yery 
anc-ien t line of evolution, as. althongh 
t hey outwat·dly t esemble Ec-1gl<• H <t\'s nud 
other Stingt·ays. but for t he "ho 1·n~". the 
tennina l mouth, nn<l othe1· ch;u·<tders 
modifi ed in acC'o t·dn nee wi t h their llHHh' 

of existen('e, t hey e:11·e J·eally not Y<'l'\' 

doHely r elated io thost> · <·mnmon<:,. 
<:teatnres, HH t hei •· skeleton~ Hlld in1Pt'mtl 
stntcture Rhow. 011e(' t·e(hl<'Pd ill llntllht·r~ 
by nnspol'tsmm11ike Hllg' IPr:o::. thp~p ('1lt·ions 
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anima1:s might well bccomp (•.xtinct. 
instead of conti nuing to enjoy 
t hemsehe · h armlessly and afford 
n musem en t to ~i g-htseen; i n the 
f u ture. 

~l'J<~C I ES A.~D J) J ~'l' IUlHJTION . 

'rlte .·maller I l orn ed H.ays, 
Diamond l~ish, Ox Rayl:l or 

mall D t•,·il F is h, w i t h the 
mouth undet thP body, hm ·e 
been lmown from ,·et y cal'ly 
time· in val'io ns pm·ts of 

t he wol'ld. '"f he:se 1·epte~ent 
Se\·e1·aJ ]W<:ie:s of J/ obula, Jwdng 
teeth in both ja w:s. 1 he l)('~t k nown 
foiJ)ecies b(' ing Jl obula cdcutula. from 
i he )1('cljlen anean nncl t he •·Et·egoo­
doo·· (.If. diaboltod of I n<l inn Seas. 
f'xtencl ing Us nlllgc e,·e11 t o Qnef'll~-

1<111<1 . ('(•rato1utfi8 robcrt::;ii fr·om .J anw icn 
hn~-; 111(• mouth i nfetior, bnt tf'e th 
r<>.· tt·i<'1etl to the upper j aw onl:c 'I'h e 
tt·tw gi<11rt De,·iJ Hay . . or :\l nnta:-;. or 
P rin<"e ~\l fn'd Hay~-;, w i th i he mout h 
lt->I' rll innJ. belon g to tln·re g<'IICt·a : J l anta, 
!Jrt•mon"wtu, and 1 udomrl1lta. '"rhe~e ;ne 
t lw monst<> J·~o; of l h(> fnm il y :\l olmli<lm. 
The fi1·~t t wo ltnre t eeth in the lower 
.i<tW on ly, hn t t he l<t st-namP<l. TndonW11fa) 
is a h ithe1·1o unnnmed Gia n t Bat-Ray 
t\\·enty-two feC't wide. a n d w i th teeth in 
nppel' <111<1 lowe r jaw..;. 1t hax bnt 
1·ec-en1ly lwpn dc>s<· r·ibNl fl·om off ICm·ach i , 
f ndiH. hY Tom h<lz i,1 after whom it mav 
he 11<lme~1 Juclomaula tomlwzii. · 

The ~\ JIH' t·i<:an ~peties. mm a lly c·nllc><l 
llfan t a {JirostriN . is t h e ])pvil Hay most 
fc>a t m·ed i n nat ur·HI histo ry booits an<l 
encyc l op <t' <l iH~. hu t then' <ll'e other 
specieH. some yet tmml med ~C'ientifirally, 
in t he H<'d 8ea, off the <·oasts of ~\JJ·ica, 
I ndia, tlw E ast I tHlies, Ro ut h Amel'ka, 

]. Tombazi: Jownt. Bombc£y Nc£t. Elist. Soc., 
xxxvil, 1934, }). 227. and pl. 

and the Sou th Sea !.·lands. 
Some of these exceed twenty­
fo ur feet in wi (Hh. T he 
largest A f ,. i ca n specimen 
act nally weig hed was g,200 
lb., but 11wy pt·obably grow 
to a t lea~t two ton!'; in weight. 
I n Amel'ieH <ln em br·yo from 

fi ftee u-roo t -wide mother 
measm·ed fhe feel <H.Toss 

the fi m; and weighed 
twenty pounds. A corres­

po ndent in ~auru , 
,en ha ll'acifi c, 

in f'ol'Jll!-; nw that l1e 
fon nd 1lw ea J·<·n ~s of a 

~ea l)p\'i l wa~hc>(l np on 
1 he rC'ef t here. 11 mNlsln·e<l 

eigh t und <1 half fe0t f'1·om tip 
to 1 i p of tlw JWd on1l fin:;; a no 

wn~-; r1 g;J·m·i<l I'Pmale. 'l'he Dedi 
Hny, o1· R<'H -Bn1. ot· Y amph·e. aR 

i t ]!-; sonwtiuW!-i <·~tllNl , is ~aid to 
leap ont of the wal<' t'. and the young 
m·e .·nppo.ed 1o be born during 
these antic. ' . 0hNet·vet'!"4 in other 
p~lrts of t he wo r1cl h <l n' al~o 
noi i<·<>d i h<'m t 111·ning ~omersaults 
in the wn ter, hul r hH ,.e not seen 
1h(•sc> n<·lions in l lw C'nsr of tl1e 
(lne(>n!-i l <11l cl J)e \'i I Ha~-s. though I 
mu told l he~ ~onwtime!-i twist and 
1tn·n. or glide on•r one another near 
1 he sm·f'<tee of t he water. 

T he An . t 1·a lic1 " J>C' ,·il Hny ha~ 
IH'en m1 m ecl Da·mnmanla to <listin­
~n i sh i1 f1·om .Jianta . from which it 
<liffe1·N in shape, l<'ngth of tni1, and 
in ha vi ng mo1·e nunwron ~ teeth. 

Bee;] use of t he i" t 1·emr nd ons size. 
I he m o n Rfl'Olh )fn nta ba,·e been 
t·nther ne~l ected by nntnrn l isL, and 
thE' e:uli<'st aceount~ of them are 
often ll'genclary or npocryph<ll. 'rhe 
Nn·liest illnstratio11 I ha,.<' :;:;een i~ 
one p ublished in .Tohan X i<'uhol'f"s 

T h t> t>nrUest kno·w n plc t u rt> u f n D t• , · i I Ru,·. ' l ' hls :tJ•t•n riC icHt- likt" «> n ..:ra ' ' ing c•f nn 
Eruct l n dles exnmple ''' tiN origirJ.uJI,, t•uhl ish t•cl In n U u tc•h b ctok c•f t rn,•c•l cln tetl 1 0~2. 

Lil/lt' l' .!. NicultojJ. 
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Gedenk u;aenlige Z ee en Lantreize, pub­
li hed in Am ·terdam in 16 2. This figure 
wa: copied by later authm·s, ·ometimes 
with tendtils i. ·su ing horn the horns to 
catch fi sh. l'er·haps the early artists 
confounded Sieuhoff': •·zee-dnh'el ' with 
the ~ q ui<l , a IHo known as dedl-fish, an 
animal which has two extra long arms 
fol' catthi11g JH·ey. ~ e,·en pail-s of oxen 

we1·e employ<•d 1 o d t·ng this J'<ly nshorc, 
and the flesh was said to taste Jike game. 

The name ~[anta, whi<·h m<•ans a 
blanket, was giYen to the De\'il Ray, 
acc01·ding to ant iqne idNtH, for "being 
broad and lo11g like a quilt, it w1·aps its 
fins round a man, 01· any other animal 
. . . an<l immediately ,·queeze5:> it to 
death' , an en·or later turned to verse: 

Thus proud of her success, the spreading Ray 
By stratagem obtains the noblest prey.- Oppian, Halie·u.ticks. 

Essay Competition 

" ' T'l'H the object of ·timulating the 
interest of t he youugcr generation in the 
1\fu!o;enm and itH contents, the Trustees 
ar·e oll'ering prize: for· the best essays on 
t(~rtain of the exhibit •. To permit a 
srl<'t t ion to be made according to the 
bent and apt i1ncl<•x of tlle competitors, a 
wid<• t hoi ('<' of ~nbjcct~ i~ allowed. Any 
o( th<· following Heven subjects may be 
selected: 

1. 'L' he daily life of the Anstralian 
abol'igine. 

~. XeHtH of birds. 
3. Austt·alian insect and their life 

hi~torieH . 

4. A ustra I ian mar ·upial. . 
.>. A st u<ly of fi Rh life. 
6. {'oinH and ot her aeticles used as 

mom•y in different countries. 
' 7. Y<•Homous and non-Yenomous 

~makes. their ·tructure and habits. 
'l'hc e · ·ay i~b; will be didded into age 

groups, namely: 
Uroup 1.- li'ifteen years and over: 

Fit·f'\ t Pdzc, £8 3s. ; Second Prize, 
£~ 2l:!. 

Amoug ' t recent vi ·ito1·: to the Aus­
tralian l\Iuseum was )fr. Edward Samuel 
of Londou. In cln·onicling this visit in 
our July- :'Oeptember is ·ue our risitor was 

Group II.-Twel ,.e years and under 
fift<•en : I~hst Pl'ize. £~ 2s.; Second 
l'rize, £1 1s . 

Group III.-~Cndel' tweh·e years : 
Fi r·st P1·ize, £1 5 . ; 'econd Prize, 
His. 

For Gronp I tl1e essas·s are to be 
limited to a bont 1 ,500 words; for Groups 
II and 11 l to 1,000 word ·. 

In ad di tiou to t he n1oney prizes, a 
medal presented by the P1·esident, l\Ir. 
F. S. 1\Lnnce, will be e:twarded for t he bet 
es!:5ay submitted. 

1'he C'Ompctition is being conducted 
under the an ·piccs of the Department of 
Education , and i , open to all chools, 
public private, and denominational. 
Each e 'ay mnst be written in school 
under uperd ~ ion, in the afternoon of 
Friday, :May 1, 1936, and mu t be accom­
panied by a certificate that the com­
petitor lu1s visited the 1\[ n seum and that 
t he work is t he unaided compo ition of 
t he competitor. Enh·y form~ eau be 
obtained only fJ·om t h e )f n~enm. 

des('ribed a~:; H' l0dwanl Samnrl. 
Baronet. The Pl'l'Ol' in de~cription is 
reg1·cttcd, but wa~:; ce1·tain ly mn<-1<) in rrood 
faith. · t-
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A Geological Relief Map of New South Wales~ 
By R. 0. CHALMERS, A.S.T.O. 

FOR some time past it has been felt 
that a geological relief map of New 
South Wales would be an added 

attraction to the Mineral Gallery. The 
construction of a relief map of this State, 
however, presents great difficulties, due 
to the limited data available. This onerous 
task, however, had been undertaken some 
years ago by Mr. C. A. Orwin of the Lands 
Department, and he completed a remark­
ably fine and accurate piece of work 
considering the attendant difficulties. It 
is to be hoped that the Lands Department 
will be able to carry to a successful 
conclusion their topographical surveys, 
and thus give us the basis for an intimate 
knowledge of the physiography of our 
State which will compare favourably with 
that of other countries. Accordingly, the 
original map constructed at the Lands 
Department was brought to the Museum 
workshops, and :!Vlessrs. Clutton and 
Kingsley of the preparatorial staff 
com1nenced to make moulds and casts, 
working with gallons of plast er ancl glue 
and other implements of their mysterious 
calling. The finished product, with the 
different geological formations carefully 
marked and distinctively coloured, will 
be seen occupying a place of honour in 
the 1\:lineral Gallery probably b y the time 
this issue of the Magazine is published. 
The map is drawn to a scale of eight miles 
t o the inch, and will occupy about 63 
square feet of wall space. 

There is more to be said, howeveT, 
about the story of ~ ew South vVales as 
told by the map than is conveyed by these 
few bald statements. It 1s fascinating 
merely to look at the ma·p, ·with its bold 
sweeping bands of colour running mostly 
north and south, but who among u s, 
unacquainted with geological interpreta­
t ion, could guess that herein lies a clue to 
a profound and momentous drama, the 
duration of which has been the millions 
of years of geological time, the action 

• See Frontispiece. 
H 

having been brought about by the periodic 
unleashing of N atu.re's unmeasurable forces 
on the materials of the earth's crust, not 
always rigid and unbending. 

" Now what does all this mean ~ " 
is the question usually asked by the 
layman, and unlike jesting Pilate, he 
usually stops for an answer. Geologists, 
and indeed all scientific workers, are usually 
accused of cloaking the meaning of natural 
phenomena with a mass of technical terms, 
so we will speak simply and try to make 
Nature's fascinat ing story somewhat 
clearer. 

In regard to the building of a land mass, 
the principles of sedimentation, although 
treated with great scorn when :first 
propounded, are now well established. 
:M:aterial is carried down by rivers from 
land masses and deposited in lakes or in 
the sea itself. The material is auto­
matically graded once it reaches the 
water. Close in to the continental shelf 
we would fine coarse pebbly sediments, 
and from there all1 gradat ions to the 
microscopic oozes of the ocean deep. 

At intervals great earth movements 
1nay raise these sediments to form new 
land masses, and the fauna existing in the 
seas where they were laid down would be 
found a~ fossils in the rocks which form 
when consolidation takes place. The new 
land then forms the recruiting gro1md for 
further material, which is again laid down 
in the ocean or lake, forming a new 
sedimentary formation. 

Since this basic principle has been 
studied and amplified for over a hundred 
years a very workable classification of 
fonnations has been evolved. The fossil 
evidence is of extreme importance in 
correlating strata, not only in the same 
continent, but in different parts of the 
world. Seventeen main divisions of all the 

l An artirlc describing dep osition and otilo; geologica l 
processes in the • ydncy district app eared in this MAGAZINE. 
Yol. V, No . 12, Oct.-Dec., 1935. pp. 403--U3. 
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sedimentarr rocks uf the earth have been 
made. The e haT"e been grouped into 
five eras : the Eozoic which is the oldest 
and in'' hi eh with a few doubtful exceptions 
no life ha yet been found . Then come 
the Pala.>ozoir, ~le ozoir, Tertiary and 
Quaternary era ·, the latter continuing at 
ttw prNwnt t ime. Each of the seventeen 
dh·ibion · ha al o been named, usually 
80mr\\ hat arbitrarily. For in tance the 
t- ix di, i.·ion: of the Palreozoic era are, 
in asc·<·rHlinu order 'ambrian, so called 
b£·<·au lw the "'rormation wa first studied in 
" al<·s (Latin ('ambria) ; then we have 
Orclo\'iC'ian and 'i lurian, na,med after 
two Hnci<•nt British tribes; Devonia.n 
after Dt•\'on ; 'arboniferous because 1t 
\\as t ht· ag(• of the great coal measures of 
EuropP; and Pt•rmian, after a district 
in H us.- ia "her<· ~ 'ir Hod Prick :arurchison 
firht oh. t·n t•tl t ht• formation. These and 
t tu· rt•s t of the name. have world-wide 
Rignili<·an<·t•, although it ha. been ar~ed 
that t ht•rt• is no 8Uf<' way of correlatmg, 
s: .. q , t h<' P<•rmian S(ldiment of Australia 
}.ll;d guropP. 'T'h(• fossil evidence and 
1 ht> n•st·m hlarH·t•s of the rocks themselves 
a rt• not l'<•ga rd Nl a: infallible criteria . 

Tlw main tlifneul ty of course is to assign 
an ahsolutt· ag<· to any of th() c formations, 
and moHt at h•rn pt s proved very unsatis­
fa<'f<H'\' until mw wa · made of the manner 
in ,,:hi<·h rad io-adivc minerals dis-
inl (•gmh· ll. 2 ThP. P minC'rals OCCUI' in 
<'O ~u.· p - grain('( l igncou. (granitic) rocks 
"hil·h ar<· int nuh•d into sedimentary strata 
at :.,rt·Pat dPpth in the rart h' cru t. The 
grt·at thrusts and . tn". c which on 
nt•t·a~tnn. C'lOM' a ]lC'fiOcl O[ Nlinlentation 
ha'<' hN·n usually accompanied b. ~ great 
intrusionH or l'Xtrn. ion. of molten material 
"hi<·h c·ommlitlat<• to form an igneou rock. 

\\ lwn "l' t'IHlnin• how the oldest land 
ma ·sp: Ol'iginatcd a difficulty immediately 
arisl'8 in t lw mind o[ the di .·cerning reader, 
for t lw .\ n ·h;vozoic- or very oldest rocks, 
"hiC" h an• l'oun<l Yer~· wi.dtlly distributed 
on·r tlw parlh' urfacc consist par tly 
of .:l•dimt•ntarY trata whicb have been 
ltiahlY alt<' l'<'<l, b\· heat and pressure to 
fo~m 'nwlamorphic rock . . Thi immediately 
implil• · that .:\rclueozoir secliments must 

'T. Jln<ll!t""milh : .. Radium nn<l t.h~ Age oi the Earth " , 
Ar , T, ~ll '. ~l \l • . 11 , 4 , 19::!4 . pp. t:l&-t . 

have come from still older land masses, 
no traces of which now retna in as far 
as is known. Also, i t implies that there 
must have been a solid floor on which they 
were laid down, no trace of which has yet 
been found. The whole matter is very 
difficult to · interpre t , for i t must be 
remembered that we are harking back 
some 1,600,000,000 years, and also the 
duration of the Arch reozoic age may have 
been longer than all th e subsequent ages 
put together. The clue may lie in the 
fact that, associated with all Arch reozoic 
shields, or m assifs as th ey are sometimes 
called, are huge and widespread granitic 
intrusions which are though t to have 
been of world-wide occurrence in those 
far-off t imes. These may have entirely 
assimilated the ancien t b asement, which 
may have been the very original crust of 
the ear th. 

These Archreozoic tnassifs are, as it 
were, gr eat landmarks on th e earth s 
surface. They are and always h ave been 
areas of great stability throughout 
geological time. They have acted as 
nuclei or rallying points round which 
younger sedimcnts were laid down. Terrific 
thrusts t hC'n drove them ao·ainst the 
unyielding shields forming exten~ions of the 
shore line . Thus it went on. New strips 
were cont inua lly welded on, andacontinent 
was built . No ver y high mounta.ins 
are ever found composed of Arch~ozoic 
rocks. The massifs are so stable that no 
great u ph(•avals occur in their immediate 
vicinity. In fact, as above mentioned 
they act a a st rong b arrier again t which 
more y ielding sedimcnts are crumpled and 
elevate~. Thus the llimalayas were formed 
by b mng forced against the Indian 
peninsula , whic•h is lar gely an Archreozoic 
complex. 

Nor th -West anada, Nor thern Scotland, 
N orthcrn S~andinaYia, and a large portion 
of Austrah a are ArC'lueozoic massif . 
Practically U1e whole of South-,Vest 
Australia is con1posed of o-ranite intrud~d 
in Arch roozoic Utncs ; thC'; continue almost. 
righ t through to the Tirol en Rill district, 
alth.ough h C're and in C' 'nt.l'a l Australia th(\ 
anCient aU('rcd SC'dirnent s or S<'hists makt' 
an a~~ca~·an c: . Of <:? Hl'St' in nHu1~· parts 
t he t; I ~mtC' and ~w lm·d x do not ont<•rop 
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at, the suTface, being covered by younger 
sediments or by a veneer of Tecent desert 
formation, but it is safe to infer their 
presence at no great depth below the 
surface. This huge area was the nucleus 
to which Eastern Australia attached itself 
in successive stages, and nowhere is the 
progression more clearly shown than in 
New South Wales. 

Unfortunately the desert formations and 
widespread recent alluvial deposits mask 
the succession in western New South 
Wales until we come to a meridian drawn 
in the vicinity of Cobar. From here, 
going east, we see the great Ordovician 
and Silurian strips running north and 
south, because they were consolidated 
by great thrusts coming from the Pacific 
Ocean on the west. When they first 
suffered orogenic uplift, due to these 
mountain building forces, possibly ranges 
of Hirnalayan proportions were formed, 
but these have long since worn away. 
The present valleys and bills are the 
products of a much later and gentler 
upheaval. As we travel to the east the 
formations become less and less altered, 
giving evidence of less and less distorting 
influences. Of course, the older the 
formation the more it is likely to be 
altered, for not only has it been subjected 
to the original force to which it owed it.s 
origin, but also to every subsequent one. 
Also, every formation in New South Wales 
does not necessarily run in a well-marked 
north and south band. For instance, 
shallow Upper Devonian seas extended 
far westward, and its sediments were laid 
down on the upturned edges of the Silurian 
and the Ordovician rocks, so that at the 
present, although considerable erosion of 
the Devonian must have taken place, yet 
it is found much further to the west than 
the Ordovician. Also, the Carboniferous 
sediments do not extend further south 
than the Hunter River, simply because 
the old Carboniferous sea did not extend 
much further south than this point. 
Incidentally, the majority of the granites 
which are such a striking feature of the 
map were intruded at the close of the 
Devonian. 

When we come rigb t to the coast of 
New South Wales, in the Sydney district 
and in the Olarence River district the 
rocks are level bedded. They are suppo~ed 
to have been deposited for the most part 
in large fresh-water lakes and have suffered 
no great deformation. The basin structure 
of the Sydney area can well be seen on the 
map. The Permian and Triassic sediments 
make up a conformable succession of 
great thickness. Although some of the 
Permian sediments were of marine origin, 
fresh -water conditions prevailed on two 
occasions, and in these lakes accumulated 
great quantities of vegetable material 
which is now found in the form of coal 
and kerosene shale. 

An old established fallacy is that 
Australia is the oldest country in the world. 
It is certainly very stable and conservative, 
geologically speaking. When the Alps, 
Pyrenees, Caucasus, Himalayas, and even 
the great ranges of New Guinea and New 
Zealand were being formed in Tertiary 
times, that is anything from one to fifty­
four million years ago, Australia remained 
stable except for a comparatively gentle 
differential crustal movement during the 
Kosciusko Epoch, as it is called, which 
commenced at the end of Tertiary times 
about a million years ago. Part of eastern 
Australia was thus elevated to an average 
maximum of three or four thousand feet; 
forming the present main divide and 
initiating the present cycle of erosion. 

Since then minor downward movements 
have occurred, drowning a number of 
valleys and forming such harbours as 
Port Hacking, Port Jackson, and Broken 
Bay, or it may be that the sea-level rose 
partly as a result of the melting of the 
great ice-sheets of the Pleistocene glacial 
period. The Kosciusko epoch still 
continues, for the slight earthquake shocks 
that occur at intervals in eastern Australia, 
sometimes even in Sydney, suggest that 
our main divide is rising, while on the 
other hand parts of the coast may be 
sinking, but both movements take place 
with such extreme slowness that any rise 
or fall will not be appreciated until far 
into the future. 
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The Lyre bird Display for the Screen~ 

By R. T. LTTTLE.TOli~~. R.A.O.C . 

AFT EH ha\ ing Hp<·nt Reren years. 
l!t?:i lo l!J:H , in an endearour to 
makp " motion pidm·c of t he life 

~od on· of IIIP ln·c•hil·d lhc writer decided . . ' 
lllal, in \'i<'w of tlw difficulties impl·ove-
1111 '111 or the• l'('l:4 tllt obtained in that period 
\\'H!' rHtl.r r·c·motPI_r por-;sible. Three 
~~·a ·nrts "PI'(' clc·roted, then, to "still' 
plt ntogr·;t pll_r. But tlw intere!';t attached 
to rn:t king motion pic · lnre~ i · such that 
tltc· IJlll'~ l for· "s tills'' ,,·nx not entirely 
"'' ' j,f.' i nu, . :\' <'i IIH'I', in fa c: t, wa: it reTy 
:--ll <'l'l'""flll. TIH· whole of the ten Tears 

' 

• l'hotogra phs t'Opy r ight. 

was ::;pen t in t he Hhet•ht·ookr Fm·e:t a1·ea, 
t wen ty-fiye mile~ ft·onl ~Je lbourne where 
t he b i i'Cl~ have ai t l'ade<l con. iderable 
atten t ion. LHit• in th e wintet of 1934: it 
beeanw <tppcu·enl t h at t lJ e <'hauces of 
snc:<-e~~ f1l1 photogt·<.tph y hnd heen con­
siderabl y enhancPcl by the fnC'i. that the 
lyrebil·d popul ation or the tlJ·ea had 
increased. As a tNmlt of ibP inerease, 
a :hip of den ·e gn)\\'1 h extenuing . ome 
three hundred yards along tbe fore t 
e<l ge wns adopted fo1· t he tit·~·t time by a 
male binl HH his "te t·t·i tm·y". Bnt. whilst 
t hi s port ion of 1 he foreHt f01·med an 

)fall' L, n•b irtl Jlre tmring a n e w m 0 111Hl h y '\' i~orous st•ratt•hin ~o:. ' l ' ht' tnil i s s lun\ n in lh t' 
folde d position. 

ll'lwtu. 1.' . T . l .itt/I'JOIIII$ 
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{' t"lici!?Jit recdi ng gt·omHl, it <·onte:ti ned n o 
~-><Teen of fen1s n mongst \Yhieh the bird 
tonJ<l mnke his "monnd:-;". !!"'or his 
J·elaxation, ot· whaten'l' the cli~play m eans 
to him, the rt'fOJ'e, he lefi the fo1'est and 
elrm·ed playing ])laces amoug~t the 
ln·Hcken in weJl-li t s it uation s. These 
ehnnged eonditi om;, toget he1· wHh the 
impJ·o,·ement efrc>ded iu cinem atogr a ph 
<llld pbotogn1phie fi lm, en n~f'd a 1·euewed 
a nxiety to tecotd t lw d ;mcing <·C'1·emony. 

B efon;) t h<' heginning of the present 
wintet·, th el'(~ fon', e:nTangements werP 
made with th C' Commonwt>a lth Depart ­
ment of Commen:e to make a new fi lm 
on its behalf. '1'he Department already 
was in possession of a r erun l'knble sound 
film t·e<·ot·d of t he song made dur ing the 
direet b1·oadvast h om Sherbrooke tluon gh 
the national shltions on .rnne :l-1, 1~)~-!. 
('onditjons on t hat occasion we1·e ideal 
so that the l'(l('Ol'ding, which co,·et·s 

- --

t we111y m inntes of s<mg, is as <'io:e to 
perfection , prob<1hl:r, as a t'e<·onling evt,l' 

wi11 be. 
'Vhen the display season commenced 

i11 April a small c-inema camera, 
n :-;ing standard film and operated by 
clockwork motor, was fitted into a padded 
box a nd nn nng:ed so that the motor conld 
hr opernte<l f1·om c-1 t1il-4tauce hy means of 
a line . E a('h week-e11d the appa1·a tu s wa~ 
f<lSt('n ecl to the ground fi fteeu feet from 
a momHl n n<l eo,·et·ed with fe t·u s nncl 
drbri,~;. Bn t week after week this par­
ticulm· mound was passed by, though it 
was app<n·eui thc-lt H was used d nring the 
pet·io<l that t he cmneea was not in 
pos itioH . It heca me obdou s th at tl1e 
neglN· t of the mound was !-;Ometh ing more 
than f'oiuddPu<·e, a ud t he shining lens, 
a1thongh l'imnll anrl reC'e.·:;.;(.)cl far into the 
box , was shongly f;;n~pe c 1etl of being 
r esponsible. 

lUnle Lyrt.>bird on nne of tht> •n ou111ls in the br:u•ke n nC t h t.> forest t•clge. 'l'he cl ense 
gron·tb o .f th e fore"i t •n:a y b t.> :st·cn in t h e right-hand corner ot' t h t> 11ictnre . 

[Pho t o.- R. '1'. Littit'jo lt ns. 
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' I aft.• L, rcbirtl d isJ)I:I y inJ:. T h e fi lm y f eath ('rS are n o t f ully clettressecl . T h e bt>:l k is wide 
o r1en d u r ing the lou cl er n o t es o f th e son g . 

- [Photo.-R. T . .Littlejohns. 

'Plw box wa: then fitted with a morable 
!oilt nll<•r ~o ilt'l'<lllgNl that tension on t he 
op(•t·nl ing lin0 nn corered the lens a 
monwnt lwfore tl1e operathm of the motor 
WHH <'ll'r<·te<l. The apparatus waR tranR­
f<'nrd, I hc•lt, to <1nother mound amongst 
tlw ht·a<·kpn and llidden cm·efullv. as . 
IH'l'on•, a I a measneed fifteen feet. The 
ne\\' met hod \\'a ~uccessful at once. In 
IPss than tlll·ee hoUJ·s after the camera 
had lwen srt up t he familiar song 
xntJJHi ed ft·om th<' fen1s directly in front 
of th<' apparatus. The end of t he line 
eou t r·oll ing tbe motor had bf.len drawn to 
a posii ion about sixty feet from the 
C'illllt>ra . and con iden1ble excitement 
a1tended the pl'ogres: of t he Wl'iter 
tlu·ough tll·ipping fet·n,· to t hat point. 
Tlu·ongh the inten~ening fern stems 
occa. ional fta:o;hes of white could be seen 
which jndicatecl that t he head of the 

pel'former WOU]d ue CO\'el·ed by the fi lmy 
tail feathers. In sucb circumstances 
there was little danger that the uncover­
ing of the len s would be noticed by t he 
perfo1·mer. But what of the noise '? Eren 
in it.· muffled hox t he n nnera waR not 
tompletf'ly s ilell<'<'d. ancl the bi1·<l's atti­
tude towards the somHl of i he motor had 
yet to be a sce1·t<1 in eel. 1 t ~e('mecl an age 
before a particulaJ·ly lo n <l bnr8t of song 
fo1·med a satisfa('toJ·y do<1k for the 
sta rting of the motoJ'. 'l'h e tens ion on t he 
line "·as incr eased, t he1L nni il t lw whir­
l'ing of the came1·~• t·onld lw heard 
plainly. 'l'he ope1·ato1· h eld his bt'P<lth. 
expecting eaeh instant thn1 tlw :;;nddt'H 
f'easing of t he so11 g would indicat<' th<lt 
the bil'Cl had b econw a hu·mpfl n nd lln<l 
made a hn nied <kpn ri nre . Bn i the l'Ong­
eont inued 111\Hhaie<l. A ftt>t· I Wl' ttly 

~econd R the wh i l'l' ilw of th e t•a nw t'<l 
~ 
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teased. the spting h <wing then run do,...-n. 
H ere was the greate~t triumph in ten 
years dcYoted to lyt·ebirds in t heir uatnt·al 
setting. Cet·tainly t hen3 was some dis­
appointmeu t occasiom•d by the fact that, 
beca n.·e it W<l s not J)OS!-{ibJ e to 1·each t l1 e 
camera to n:.wind t lw mot01·. precious 
minute · of <lan cing went u ntecorcled . 

The I·ea Ron fot· t he excitement o,·er thi · 
t wenty ff'et of celluloid ribbon was that, 
iu t1n·ee main respeets, the film jn st 
secm·cd wonld be an impron'men t on t l1e 
record of t he ''dance': made by the writer 
in predo us yeats. P il·s tJy, the ligh t wa.~ 

probably twenty times mOI·e efficient t han 
that available in situation s wh e1·e t he 
p1·evio1.1S fi lm was obtained. Secondly, i t 
was the fiJ·st occa. ·ion on which film bad 
beeu taken wi th the c·amera fixed at a 

meaBut·ed distau ce, t hus aHHm·ing sh ;.;1Tp­
ness and stead i nesR in the pictn re. 
F'm·t1H:>t·more. it was almost the f-irst 
occasion on which i t had been possible to 
obtain a cleat· view of the ceremony 
f1·om su eh short distance. 

Dmiug- following days fi\'e other 
sections of film. each of twenty feet, were 
exposed under simila1· satisfactot·y con­
di1ions. And 011 e other oppol'tnnity, t he 
setond, \\~a. lo. t tluongh the b1·eaking of 
t he lin e. 'l'his, at the t ime, waR 1·egarded 
Hs a disastel' of major impot·tante, but, 
f01·ttwately . was •·edeemed dut·ing subs(•­
qnent days. .c\ltogeth ei· t he mnffled and 
<'amouflagecl came1·a stood before this 
mound ou fo m·teen days, and on eig-h t 
o f t hem t he bil'Cl displayed. onc·e only each 
day on t he little C'lea t·ing. Ou t 'i\'O of the 

JU 1 L y rebir'l in full distll:t~· nttit111lP. 'l'ht~ hint is f:t<'in~ th(• ~·nuu•r:t antl is . nlmos~ 
co'~~~~letely hidd e n by th~· tweh•e :film;~• tllumt•s ot' tht• tail. Th.(~ ~:trA"e oute r t~·nthel'S 
are sa1re:ul hatt•rnlly. ' rllis 11icj urc is .-xtr~t cted fro n1 t h e m ost c onYuu•anA" st'enc in th e :film. 

[Pholo.-R. T. t . illlejo ll ll s. 
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I at f.' I ' o<·<·a~iolls no ti I m wa exposed 
ht>t·a IIX(' <\ ~JIPtifJI j f €' 111 Of W hi (' h l'eCOl'd 

WH!o\ 1h•xi r·<'d was not ghen. 

~~ t·:t n:.wly Pnough. nf11;' t' the excite­
IIH' II I t·<'fpt·t·pcl to, o11wr opportunities, 
P\'(' 11 nwr<> x:1 t ixf<l<'l m·y. pl'esented t bem­
~w l res w hi Is t tlw opentt m• c·a nied the 
<'<lttH'J'<l i 11 his hn ncl. Film obtained 
Pl'l'' ·ionxh in this wav hacl not bel;'n . . 
<'11 t it·I'Jy l-: \l('('{'ss t'u l. hn t by 1·eme:nka hle . . . 
good fort nnl'. s('\'l'ral ''shots'' ma de thus 
l))'Odtlp t lw high I ightR of t he pictnt·e. 
Eal'ly onp mm·nintr when thE> sun waH . ~ 

jnst pt>t>ping nlH>Y<' llw sn·nb the same 
hil·d was hP<ll'd l-:i tw in rr at the fOI·est l"' l:'l 

Pdp:e. As it was eon~iclered that the 
li~h1. n t th;1t ea r·ly hou r . ,,·onlcl not be 
sUfti(' i(•n t to imprint a ny image 011 the· 
film. the \\·t·iter wnlked qu ite rrekle~sly 

[Pholo.-R. T. Littlejohus. 

to th0 ~pot. A url , nlthongh t he monud 
on which lw Rtood W<1s withon t the usual 
:creE>n of fet·n , tlw bil'(l con t inued singing, 
hi ~ body n n<l 1wc~d h idd(\n completely 
nnd e1· 1lw film~· entwpy of hi~ out. preacl 
tn il. Rn<'h n l'i('P ilP n 1 a distanC'e of only 
ten fep t wn~ ~o PntJ·Hn ·ing that the 
dulness of the light wn~ foq~otten in the 
a nx iety 1 o JH?t·pehw te t he intid0nt. EYen 
t lw no i ~y OJH:•t·n t ion of t he n nnel'H with· 
out it~ P <Hlch>d box clid noi d t'i t'l' tb(l 
petfo t·me J· not· yc>1 i he t'(•-wilHl ing of tlte 
motor wlH' ll thp fir~i i Wt>nty 1~e<>1 lwd beE>n 
nm. 'l'hc t·e~n l t obtn in e<l wn s n compJC'f(\ 
Slll'})l'l ~P, i h p Pffil'iPlH')' of th(' ll{'W€'St 

neg<1i i\'(" film hE>ing- ~n ch ihnt tlH' pictnre 
i ~ quitp elen t· HtHl <>I'I'N·ti\·(•. Xo lr~s 
r em<nknhl <" wn~ e1 later PXJWI'il'lll't' wiH'll. 

i n tht=> l><'l'f'c><·t li ~h1 o r ent·h ll l'lt't'liOOn, . . 
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fonr ~ection ~ of film were ('Xposcd whil. t 
thr oper·n to1· sH t on th e gr·onnd nh1e feet 
from a monn<l <tnd (·h o~e cl esi•·able in t i­
dent s h om one of the mo~t n n ·ierl p el·­
fm·mall<'Pf-1 t he \\Tl l<•r· had wi t nes. cd in 
ten )·ea r·s . 011 t hi ~ oec·c-u.;ion , certaildy. 
t he \'i(\w \\'Cl ~ oh~1 r · u ttcd ~omewhat hy 
fern stemH. but i hi s f'a c· t d oes not detl·<let 
in a ny \\'Hy fto m the effi<-i ene~- of the 
pietlu·e on t hr s c· r·een , e\'en if i t 1·ather 
spoils i lw ' ' still' ' pi c tu1·es C'ut fl'om it. 

The film has 
b e e n completed 
n ow, wit h a r ecord 
of the n e s t i n g 
actidties of the 
f()male a nd the 
early life of the 
chick. I t will be 
syn chronized, at 
au e a1·l y date. 
with the fin e 
~onn<.l rec01·ding 
a h·eady referred 
t o. E very aspect 
of the film, there­
for e, features wild 
b i I' d s in thei l' 
na tnral ·urronnd­
ings at S h e r ­
b tooke. 

The presen t may 
he a ·uit a ble occa­
sion t o express 
app1·ecia tion of 
t hr pa 1· t p 1 a ye d 

Wt't'ks. has ,lust l <'ft n e st. hY t lw Am~tralian 
[Photo.- /?. '1'. Litllcjo hns. B 1. O a d cast ing 

(
1ommissiou in fos­

~ t·l'in g n publi c· ~o; < • n thn ent in favour of the 
Ly1·ehir·d. 'l'h e annu al h·a n :-;mission from 
i lw fo r· (l~·d nrHl oul>tedly has accou11 ted, 
lcngt\ly, 1'01· t lw f<1 e-t t hat t he HpeC' ies has 
e:-;<·a pe<1 t 11 (\ <let n ger of extinction whi ch 
t 1n·entened H, a nd. today . i s one of t he 
mo~t a pJn·rcin ttl<l a nd be ' t protected 
<·r·eatu•·eK of thi ~ tonn1r·.L A ud uow, as 
a r ·(\~·nll t or 1 hr en tet·prise of a nother 
p nbli<- m·gn ni znti on . it i,· Jjkel~ t hat t he 
~ J H:l<• i ps Jll <l ~· a<'h ip,·r a repn tation m·r t·seas. 

EGYPTOLOGICAL ADDITIONS TO OUR COLLECTIONS. 
A CORRECTION. 

Jn onr· lli'PYiOltH iHH il €' w<• illustrat r cl a 
limitPcl ~e l ec t io n ft•om some l'eCen t dona ­
tion s t o our· <'OllP<'ii on :-; of Egy p tology by 
~fr. Er·ne!-li \Vnnd e l'li<'h , F .R.A .R.. a 
f orm e t· Trw.; t cc and President o f t his 
·Museum. 

Inadvertentl y it was s tated t hat ~fr. 

'Vun<l<'J'l ieh had bern H H~oe iai ed with Sir 
Fl i nd r r·~ l•ej l'ie on nnions occaKion!'l in 
ex('<Hal ing wot·k. " .hi.l st ~Ir. \Ynnder­
li<-h hnd had I hp pl ea sure of yj siting Sir 
L~lindrrR P ett·i <• H t th e site. ltc was not 
a ctnall)T a :-;soe ia 1r d wit h him . 'l"he ina d ­
,·r r·ten er il'; r egr·ctted. 
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Ant~Lions 

Bv N ANCY B. A DAMS • ... 

T TIE squat rather repulsive little 
cr-eatm·es known as Ant-lions, and the 
cnn11in g means by which they secure 

theh )n·ey, a1·e familiar to most people, but 
i t is p~r-hap~ not so w~11 known that these 
jnsect · eventually develop into very grace­
fnl creatlu·e ·, slender· and fragile, with 
dainty gauzy wings. Economically they 
ate of no importance, but their remark­
able habH~ have made t hem a popular 
subject of Fitudy by a long line of famous 
na tnr-alists. 

They belong to the family ~ifyrmeleon­
t iclre. which js widely distributed through­
out thr world, though its members are 
found in greater· numbers in tropical and 
RnbiTupical r Jimates. The name of the 
famil y i~ derived from the Greek word 
Ylllll'mr.t·, an an t, and leon, a lion. In the 
0I'(-'ek Yf:ll'Hion of the Book of Job the 
cm·ions w01·cl "myrmecoleon" appears in 
a pc.1R!4ngc• which is now translated as "the 
old lion peti~heth for lack of prey". Many 
nmusing :peculations as to t he meaning 
of this woed are to be found in medireval 
li terature. One ingenious author stated 
that the ''myrmecolcon ' was the offspring 
of a lion and an ant, and since it had 
inherited the forepart of one parent, 
together with Hs carnivorous habits, and 
the ldntl p<nt~ and plant-eating tenden­
cies of 1he other. it could eat neither 
meat 110r plant food. and so perished 
m isera b1y of ~tarva tion. 

LlFE HISTORY. 

T1H.\ small, white elliptical eggs are 
deposited in sandy soil and from these 
egg hatch the la1'vre. These are rough­
skinned shod-legged creatures 'vith 
prominent .beads set on a flexible neck. 
Th e head is armed with a pair of formid­
able j<lW. known as mandibles, long and 
flat and cnr,ed in towards each other 

' 

at the tips, which at·~ sharply J<Ointed; 
a long the inne1· mat·gnJ . of eac_h Jaw are 
three stout t eeth. The n1sect rs adapted 
to lead a pur ely sedentary life, for it can 
move backwards only, and it. eyes are of 
a primitive type. 

The larva soon commence · to dig the 
pit which serves as a home for itself and 
a snar-e for its pr·ey. These pits are 
usually consti·ucted at night, and in the 
shelter of logs ot· rock ledges, for a 
breath of wind fill s u p the tiny hollows, 
a shower of rain oblitet·<"ttes them, and 
the ant-lion finds it impos ible to rebuild 
its pit when the soil is damp. The larva 
travels backwards, marking out a 
shallow circular furrow with the tip of 
its abdomen, and tossing the sand out­
side the circle by means of its broad head 
and fl.a ttened jaws. ITa Ying corn pleted 
this groove it continues to burrow down­
wards in a gradually contracting spiral, 
energetically shovelling out the sand as 
it goes, until a shallow conical pit has 
been excavated. The ant-lion now buries 
itself in the soil at the bottom, leaving 
only its jaws exposed and sett les down 
to wait for its first victim. 

Sooner or later an unwary ant is 
certain to approach this illnocuous­
looking little hollow. I t panse on the 
edge for a mornen t to sn1·vey this 
apparently empty depr·ession, the rim 
suddenly cru tnbles away anrl the unfor­
tunate ant i s p1·ecipitn ted do,yn the 
steeply sloping walls. 1'he frantically 
struggling insect sometimes nuuu1ges to 
regain a footing on t h t"' tre<:-1 che1'ous sides 
of the trap and stl'iv<'S t o rench the 
surface. Again a nd an·ain the loose snnd . ~ 

g1ves way when the ant is in sight of 
safety, and it slips dowu once n101:e. In 
th~ meantime the c1·nfty nni -liou, deter­
min ed to allow it !'\ lH't:\y no chm1ce of 
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escape. ,·igoronsly shower~:' t he now d es­
perate ant wit h ~and thrown up from the 
bottom of the pit by it shovel-like head. 
Slowly but sm·ely the miserable aut slips 
down to t he waiting jaws below, whicl1 
seize t he s truggling cr eature in a relent­
less gn1 p. 

Acanthnclises fundata. 

Glenolcon Jlulc h ellus. 

The moutlt is ~pecially con­
s1Tn<'tPd to .-uck t he juices of 
the d ctim. rrhe jaws which 
seize and hold the pt·ey m·e 
gi·oo,·pd a ) (lllg' t he innel' sides 
Hll d with in this chHnuel lie 
t he ~l e nclel' maxill re by means 
of which the fluid food is con,·eyed to the 
digestive syst em of 1 he ant-lion. \Vh e11 
the in~ect is sucked dry the empty .·hell 
is tossed out of 1 he pit. Tb e ant-lion 
does not confine H~elf to u di et of ants 
only, but will devour with relish small 
beetles and other cr·ea1m·es that are so 
unfortunate as to blunder into its l air. 
Since ants m·e by far the commonest 

i n ~eds to be found in localities fay on red 
by the ant-lion, they ar·e Hs usual victims. 

Should an inseet, hadng fallen into 
the t r <l p , be lu cky enough to escape, the 
ant-lion, if it is particularly hungry, 
leanls its den and pursues its quarry 
OYer· I he ~-;and , but since it can mo\·e back-

wru·cls only, i.· almost inval'i­
ably unsuccessful anrl r etm·ns 
unsatisfied. 

An in tereRting unnamed 
species hom New Guinea was 
l'eem·ded by Bir6 as making a 
douhlr pitfall, a small funnel 
at tJJ e low et· end of t he main 

Cn lli~toleon eryth roce Jihnlus, 

J>eri<'l~·st us circuiter. 
[Na ncy B. Ada m s, del. 

pit. 'l' hiH illsC'c1 does not hesHate to l C'<He 
ih.; lllli'I'O\\" in JHll' ' Uit Of it: \'ictim. rnlike 
1 he t r·1w myrmeleons, which ca n trm·el 
hackwHJ·ch; only, this Rpecies runs 
fm·wards with great speed. Bir6 states 
t hat he often saw se\'er·aJ of t hese la1·v:e 
(·hasing 1 hC' same in sect. 

In his book Dr'mous of the Dust) 1V. l\I. 
\Vh eelr l' :-;ayH t hat a ~pecies f r om t he 
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)loja ve De!-le r t ''not only excava t es a 
steep-. ided pit. bu t prolong: it cen tre 
downward. ell-\ a nanow h 1be. Since the 
pitfa ll. at·e made in t he open deser t , t he 
tubul ar de<'peuing mc:ty be an a rra nge­
ment for· en <:thling t he lar,·a to lie in 
wa it for its pl'ey a R far a s possible from 
tit <• hot :-;ur·f•tc·e laye r· of t he ~and ... 

TIH•se in R<'C'tH <-He capable of fa ,·ting f or 
exi n w r·d i na r·ily J on~ per·iod!'i. For weeks 
l lw ant -lion n1<l~' wait patien tly f or a 
nw:ll . 1 1 ~-; <"x i ~ten t(' is not, however, so 
pre<·ar-ious as might b(~ ~ npposcd, for it 
is pr·o\'i cl (•d with nn nHnally la r ge qnan-
1 i I ic·:-; o f fat which sus tain i t almost 
indc•riuii Pir. ~ · c·a r·tiiv of food retards t he . . 
cl c•' plopnwu I of the iru~rct, but it is not 
ur11·omnHm for· H la n ·a t o pupa t e after 

:-:<'' c• r·a I nwul hs wit hon t food . t o emerge 
•. , c·Hiually a.· a pel' fPet insec·t. Species 
d mwly r·t>1at <'d to these p it-diggina ant­
li ous hnt wlri c· h aC" tire1y seek t hei; p r ey 
;~r·p kii 0\\' 11 to r·emai n inert for l on g 
~[ J '(' t('} J( '!-i or timr wit hout food, 0 t hat 
;r ppa r·<•nt ly ll'n g t h ~· Ca Hh; :ue natural to 
I he•:-;,. c · r ·p : tlu t ·P~. I n fn c· t t he ant-lion is 
:111 ('~ Hillplt• Of IH' I'fP C' ( lHl a pt at ion to t he 
c·ondit ionH of <•x isiPnCP. 

'Pitt• l: ~t·nt JH•r·io<lic·ally <"a.·t s i t. .·kin as 
i t g l'ows. unti l a t la Ht H iH t·eady t o 
p11 pn lP. I I r·(·HIH foJ" a few davs before 
• • r H· I o~ing i lsp lf in a t·oun<l Hilke'n cocoon 
w hi <"l t it Hpi nH 111 Hl <•t· the ~and. Grain· of 
srtud adh<'l'<' to 11w outsi d<' of thi. cocoon 
"h i<"!t Pll'P<·I i\ PI,r ('amoufl a ge it ~ appea r ­
:ttH"<'. an d wi thin 1h is ~h elte t· t br larva 
(·h a ll~(·~ into a pupa. "~hile th e p upa 
r·p m:rm ~ m o t i o nl PsH i nHide the ·ocoon 
';tJ' IIHJs ehangP~ takr place inHide t he 
pupa l ~k i n . until t lw aclul t in. eC"t i · ready 
to l'lll Cl'gl'. 

. · \ :-; :-;nu n ns <'I imatic C'Oudit ion s are 
laro ur·ah1 t' th P pupa entH its way out of 
~ ~~ <' <"O('OOll by uwnns of a pair of s tou t 
JH \\ s s pc<: ia JJy pl'or idecl fOl' t hi pur pose. 
I t hm·r·owH lo the Hul'fn<"e of the ground 
a nd th~· t·r tlw pnpa t ~kin ~pli t.· an d i~ 
~·a~t a~ ult•. <t <' r·nmpled shell, by t h e adult 
lTIHN't. On lirst emer aina thi is a sor·ry 
1 k' b 1:"1 0 ? -rng <" rea t u l'e with limp bedraggled 
wmg~· . I t crawls up a near by twig a nd 

cl ings t lwre with i ts for·el egs, weak a nd 
defen celeRR. OrnduaJly itH body len gthens 
a nd g r ows firm. its win gs open out a nd 
dry. In a li t t le whiJ e a fa iry-like 
crea t ure wit h twin pa in ; of rl a inty trans­
par ent wing lea \ ' Ps th e t wig a nd flies 
uns t eadil.v away. Any thin g less like the 
ugly lit tle hobgobl in o f i tH youth would 
be diffic u lt to imag in e. These mat ure 
in Hects c-~ re p opuhu·ly kn own a, 1a ce­
" 'ings. ~.ehey h ave l arge prom in ent eyes 
and t heir m ou ths a r e speci a l1y m odifi ed 
f o r· bi1 i ng. rrheir f o od con . ists of small 
in sec ts c·aught on Ule w in g at dusk, for 
1 aeewin g~-; d o n oi ven t tu·e a broad tmtil 
t wiligh t . They l nv their eggs in dry 
!-\a ndy localitie· ·, n~d from t h ese eggs a 
ne w genprat ion of an t -lion is developed. 
rrh ese jnsects are \'ery sh or t-liYed. It is 
: tt·a ngc t hat. when so much time is 
occu pied hy t he devel opment of the 
immature stage., and t he m on t h of 
prep aratiou r e, nlt in so l O\'elv a cr eature. 
it~ life sh ould h e so s ho r t. " 

A ( ' ST IL\ LIAX _\ XT-L l OXS. 

'l'he fctmily l\fy nne1e on t idro is well 
r epJ·Psen tNl in A n s tl·alin , t h ou gh t here 
Hr e only 1wo grOUJ)S w h ose larvre are 
kn own to m a kr p it s i n t h e sand t o snare 
1 h e ii· pr·ey. 'l' h rHe are t he genera 
.lf y rm elon a nd C!a ll i st oleon. T he two 
HpPc ie~ Jf y n ucleo11 p icti fro ns and 
.l/ yrm eleou u n i.·r ria t ns are very common 
nlo11g t lw en .- t et·n coa ~t, .. lnd ~ the li t tle 
fnn nr l-sh a pe<l dep1·e~sion · in dry soil 
nn clet· h on . ·r:-i m · i n :::;helte r ed loca li.t ie in 
t h r hush a r·p n s U<l llv m a d e bY t hese two 
~prtir~. .lf.lJrm cl eou · pic·ti f ron; i a dainty 
~t L·e<·i mr~lsu r · i ug about t \YO nnd a half 
111 <" hes H<T oss it.' wing ~ . Th e winas are 
~· l ?a t· <-lnd t t·au spm·e n t wit h a be:utifnl 
11'Hl eseen t. shee11 . 'T h e be ·t kn owu but at 
t he 1-i ' l m • t' ' • • < 1mp a r·a t he r rarely seen 
li~Cm.be t· or th(' g ('HUI::! Ca7ri8 t O,.eon, is 
( a,t /, 8 toleon et·yfiiA'OcC'p ha,lus a fairly 
l m·u·e l ·H'e , · · 1 ' ' 

. l'"\ • ' ' tng w 11 1 a 1nnnl>er of con-
S J~Itno us d a rk spot~ scattered over its 
W l llO' • rp ] , · • 

~-> • rp 1ema1nJn•., Austl'nlia n mem-
l>el ·s 0( t } . f · M 

•. 11 ~ a m Jly va t·:r tYt·en tlv in t heir 
h abtt~ . n o rl e f' -4 1 . ~ ·! . · o l t~m are p1t -formm!! 
in !'>ect~. .... 
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The genus Glen·urus coutaius several 
well-known species, of which Glenurus 
pulchelltl.S is the commonest, though i ts 
life history is obscure. It measures about 
two and a half inches across the wings. 
The forewings are speckled with very 
dark bl'own, and the hindwings are 
marked with two dark brown blotches. 
These insects when at rest fold their 
wings over their backs, and if disturbed 
fly away rather awkwardly. 

Xantholeo1~ heln~si is a curious species 
larva of which is recorded by Dr. R. J . 
Tillyard as living in the sand on the floor 
of caves about Sydney. It is a very 
fragile lacewing, brownish, with tbe 
wings coYered with a fine network of 
light brown veins. 

The handsome species Periclystus 
circuiter deserves mention on account of 
its remarkably shaped wings, which have 
a large piece cut away from the hind 
margin. 

THE RED CEXTRE: )iAN A~D BEAST I N THE 

HEAU1_' OF AusTRALIA. By H. H. 
Finlayson. (Angus & Robertson 
Ltd., Sydney, 1935.) Pp. 14:6, with 
map and fifty-two full-page plates. 
Price: 7s. 6d. 

Central Austt-alia, de pite its relative 
inaccesibili~y and the somewhat trying 
conditions of its terrain, has a definite 
lure, and many who have sojourned there 
for longer or shorter periods have felt 
constl'ained to share theh experiences 
with the reading public. The present 
w01·k, by the mammalogist of the South 
Australian :Museum, stands out as one of 
the most informative and enter taining of 
all the books that have been written on 
this fascinating region. 

The book is the outcome of trips made 
in the summers of 1931-1935, the total 
time spent in the Centre amounting to 
thirteen months. These trips were 
mainly for the putpose of making 
collections of mammals and investigating 
their distribution, but the author missed 

Acnnthu clises fundata. 
[N. B. Adams, llel. 

The larvre of the genus A.canthaclisis 
at·e large creatures which conceal them­
selves under loose sand and debris at the 
foot of trees. Acanthaclisis fu·ndata is a 
heavily built insect, the prothorax densely 
covered with greyish white hairs and 
marked down t he centre with a dark 
stripe. Tt is widely distributed through­
out Aus_tralia. 

no opportunity of making and recording 
obset·vations on the fauna generally 
(including the human inhabitants) , and 
on the physical features of the country 
ha\'ersed. His descl'iptions will dispel 
ntrious misconceptions regarding the 
topog1·aphy and aspect of the Centre 
which many picture as a flat, treeless, and 
monotonous region. 

The descriptions of animal life are a 
strong feature of the book, and the 
account of the re-discovery of the Plain 
Rat Kangaroo ( Galop?~y'lnrvus campest1·is), 
first described by John Gould in 1843, 
t·eads like a romance. The deft capture by 
one of the blacks of a mother and its 
young enabled photographs to be taken 
of a living exampJe of this "little pale 
ghost of the 1840's". 

The work, which is illustrated by a 
fine series of photographs by t he ·author, 
has been excellently produced, and sets a 
high standard of publication. The map 
i s worthy of special note, for it is the 
ti nest we have yet seen.-O.A. 
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Australian Shells 
THE SLIPPER, CUP-AND-SAUCER, CAP AND HORSE-HOOF 

LIMPETS, HORN SHELLS AND TRIPHORAS. 

By J OYCE ALLAN. 

THE small limpet-like shells known 
a· Slipper, Cup-and-saucer, Cap, 
and Horse-hoof Limpets, are some­

time.· collectively known as Bonnet 
Limpet!4 , and belong to the family 
Cn lypt r·ccidro. ~!embers of the family are 
common round the shores of Australia, 
nnd ar·e amongst t he first favourites of 
children. 'JJ1ey are usually found adher­
ing to tone · and shells, most of them 
Htay ing in one spot all their lives and 
adapting the shape of their shell to the 
inegnhniti e. of the chosen locality. Some 

The fl~uTe on t h e l ef1 of the nr•tle r row is 
P ilosnbin bnrbntn, n HoTse-hoof Limpe t, and 
next to it n Cni• L imilet. C n(lulus n u stralis. 
The 'l' r ue C n).l-nnd-Snucer Limpet, C h eilea 
undulatn , iN in t he cen tl'e, a nd b e lo w it, u vel'y 
eommo n Cop-and-saucer Limpet, Sigu(lntelln 

en lyptrreformis. 
[Joyce AJlan, del. 

species wear away t he space beneath their 
foot and others secrete a shelly base. 
Their form and colour depend a great 
deal on t he situation in which they grGw, 
those found in the cavity of dead shells 
being generally flat and colourless. They 
feed on seaweeds and animalculre, 
and occasionall y show cannibalistic 
tendencies. Some lay t heir eggs under 
t he foot of the anima l, as in a brood 
pouch, and so hatch them. 

The main genera of the family are 
Ch ·el)i dula,, t he Slipper or Boat Limpets, 
in which the oval shell has a horizontal 
plate closing about one-half of the aper­
ture like the deck of a boat; Sigcr,patella, 
Cup-and-saucer Limpets, almost circular 
shells with more or less distinct spires, 
t he aperture basal, and the interior with 
an almost complete sub-spiral partition, 
and Oapulus, Cap Limpets, small conical 
shells, provided with epidermis, possess­
ing no internal processes, but having a 
horseshoe-shaped n1usculc:t r impression on 
the inner wall. Other genera are P~ilo­
scr,bia, t he Horse-hoof Limpets, obliquely 
conical shells wit h roughened surface 
and their muscle-scars horse-h oof-shaped, 
and a shelly base instead of an oper­
culum ; Errgcea, flat s hells, 'vith a small 
internal process produced in front ; and 
Oheilea, conical r ather irregular shells 
with a central half-cup-shaped process, 
open in front, free at t he s ides and 
attached in t he interior at t he apex. 

SLIPPER L I lVf PE'l'l:> . 

The genera are ·world wide in their 
distribution, and ar e well repre~ented iu 
Australia by many well-known forms. the 
commoner of which a.re fi gnred in t his 
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article. TJ1e Slipper Limpets, whieh :n·e 
,·ery variable in shape and colou r accord­
ing to their situation, are represented 
by OJ·e]Yid·ula aculeata, a white, yello,v, 
or brownish shell about an inch and a 
half long, the npper surface covered wit l1 
prickly or spinose l'idges, and the in­
terior often blotched with l>rowu. and 
a. -i·mmersa, a narrow whitish form, about 
one and one-quarter inches long, which is 
found in coastal watets of New Soutlh 
Wales round to south-west Australia. TlJe 
fo nnet species also lives in New South 
V\'ales Yictoda and . outh·west Australia . 

In t Ja e t Oit ron · nre Ull{te r a tul l c.n\•er Yie·w s o:f 
t h e L i t tle SliJtpe r S h e iJ, E r gren w aJs l ai i , w i th 
! h e E l o n g n ted Sli JtJter Limt•et, C r e Jtidula 
1111 111ersn , b etween t'h e au. The t \\·o s an:a ll Cap 
LiJultCts on e n c h s hl e of t his nre r est•e<:tiYe ly 
fupu lu.s violaceu s anti Capulus tl evotu s, n nd In 

h e b o tton1 rO\ V are Ull llCr tuul lo,ve r vie\vs o:f 
t lte CoJn mou SJlp)te r LhntH~t. Cretlidula neule utn . 

[Joyce Allan. d el. 

CUP-A~D-SAUCER LIMPETS. 

. The Cup·and-saucer Limpet figured is. 
s~gar}(ftella calyptnefonnis) a white 01' 

Y.ellow-white shell , marked by growth 
l u~es and covm·ed by a thi n ye11owjsh 
epidermis. The white i11terior is mo1·e Ol' 

Jess blotched with violet. The shell not 
only serves to protect the animal but 

' acts as a shield for the offspring of tJ1e 
female, who hatches her eo-o·s contained 
. eo ' 
1n yellow membranous capsules, and 
keeps the ft·y between her foot and the 
foreign body to which she adheres. The 
shells are found in shallow water between 
tide marks, a t tached to pebbles and 

stones, along t he southern Australian 
coast. It is a very common shell, empty 
ones often being found washed np on 
sandy beaches. 

CAP LIMPID'L'S. 

The1·e a1·e only a few species of Cap 
Limpets kno"·n, and t hese are scattered 
th1·oughout the wol'ld. They have very 
limited locomotion, being usually adher­
ent, and modifying the ma1·gin of their 
ape1·ttues to the surface on which they 
live. Sometimes they even wea1· a way 
t he surface beneath t heir foot, f01·m ing 
shal1ow ex ea vations, or they fo1·m an im­
perfect shelly l>ase. Their membranous 
egg-cases :u·e attached in a t uft to the 
foot u nder the neck of the animal. The 
species are small, generally on ly a few 
millimeti·es in diamete1·, t he la l'gest being 
only one and a half to two inches in 
measluemeut. Two small species figlu·ed 
here are Capul'L~ts violctceus, sixteen milli­
metres long, radiately striped, and with 
a violaceous interior, which lives in .Xew 
South vVales, Victoria and Tasmania, 
and Capul-us devotus, a deep water hell 
ranging in its distribution from New 
South Wales to south-west Australia, 
somewhat the size of violaceus, but white 
in colour. A rather larger species from 
southern Australian waters, OazYtlf.us 
aust'J-·alis > is pinkish -01·ange coloured. 
Oa.pulws int01·tus, from south-west Aus­
ti·alia, possesses a yellowish ha.hy epi­
dermis, and is thin and obliquely spiral. 

'l'IIE IIORSE-JlOOI•' LIMPETS AN D 01' 1IERS . 

The IIorse-lwof Limpets form a shelly 
base ot· excavate a cavity in the sntface 
of the place to which they adhere, whet her 
rock o1· living shell. A small depre~Hed 
whitish species, wit h a brown hairy epi­
det·mis and a!Jont three·quai·tet·s of an 
inch long occurs in Western Austi·alia. 
It is figured here under the name Pilo-
8aoict bwrbata. 

Othet' limpet-like shells illustrated are 
CheUect undulata, from Queensland and 
New South Wales, and E·rgcea wa.lsltii, 
which occurs in Queensland. 
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H o r n !S h e llN. ln the U()J)t> r row f rom l e ·ft to right nre Pst'udove r t:ag us 
('Umln,:.- i . 'l't"Te bTnlin JHtlus tris, Ceritl1.ium l.,ulche r , n N orth A ustrnlinn she ll, 
and (' t' rithiurn fnscintum. B e lo·w these nre tlte S:nlne y Whe lk or Her c ules 
Club, Pyr nzu s t> be ninus . Cerithiun1 ' 'e rtngus, Cerithiunt n s t>e rum. a nd 

'l' e le s cc,,iuna t e l e s c n!lhnu. 

TI OR:\ ~ TII<~LLS . 

T ht> Tl ol'n ~hells or ('erite a re a l ar ge 
r.unily of t ropiea l and .;n btropical shells 
liri ll g n mo n~ r o<'ks or mar ine vegetat ion 
a long t he . horeR. or in shallow water; 
: onw of them I h·e in bracki~ h or even 
f L'C?Rh wa ter~. The shells a re Yery variable 
i 11 fcn m. eRpeeially n hont t he aperture, 
bn t i he genera 1 shape i. Rpi ral elongated 
an<l m:1ny-whorled. ~enerall y with the 
gnr fn('e nodnlo. e. :piny or varicose. The 
outer lip in adult form is usually 
expanded. and under abnormal conditions 
the .. hell may become very much 

[ Joyce A lla n , cle l. 

elongated or t he lip greatly expanded. 
Members of this family range in size from 
less than a n inch t o over eight inches. 

The family has been a difficult one for 
conchologists to work n pon, and has 
resulted in t he formation of n1any genera. 
All t he genera were un t il r ecent ly placed 
in the one family, Cerithiidre, but a re now 
divided into t he fa1nilies Telescopiidre, 
which mostly embraces mangro,·e and 
harbour estuar ies forms; Cer·ith i ichc, prin­
cipally coral r ee f lh·jn o· 8he11 ~ · Ceri-

~ ..,; , 
thiopsidro, vet·y 8Inn 11 form~ ; <tnd 
Finellid~ . These fn milies a re <1 i dd~rl in to 
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numerous sub-families, which are not of 
any importance here, and thE' divisions 
are made on the structure of the radu'ta 
principally, the operculum and tile 
general sl1ape. 

In the family Telescopiid<e, the genera 
represented in Australia are Tele:~copiu?n, 
Pyrazus nnd T e1·eb'J'ali,a. These are large 
shells, often known as l\rlnd Whelks, 
particulal'ly PJ;razus ebenintts, the 
common whelk of New South " 7ales, also 
known as the Hercules Club shell. This 
species is found in great numbers on mud 
flats at low t ide along the New South 
Wales coast. and is verv common in sucl1 

" places as Gunnamatta Bay, Port Hacking, 
on the mud fl ats in the Parramatta and 
Lane Cove Rh·ers, and jn Broken Bay. It 
is an edibl e mollusc. and formed one of 
the staple shellfish foods of the aborigines, 
vast numbers of empty bleached she11s 
being fonnd today in the kitchen midden R 
along the coast. The H ercule!'l Club waR 
amongst the first lot of Australian shells 
to reach England, being ta ken t here by 
Captain Cook, and was t he first Aus­
tra1ian shell to be figured in colour. It 
was known then as the "Black IIercul es 
Shell f1·om Botany Bay". The shell gro,Ys 
to about four inches l1igh, aud is easil y 
l'ecognized by its dark colour, peculiar 
, ·bape, with conspicu ous n odules and 
spiral operculum, wl1i cb fits completely 
into the aper ture of the shell. It has a 
much smaller relative, only a bout one 
and a half inehes high Py'J"Ct,zus a-ustrc~Us: 
which is found in similar places. T here 
is a larger, much more nodulose whelk 
than t he Het·cules lub, but \·et·y like it, 
found living on the coral reefR of Queens­
land. '£his i s Oont~wmax nod~tlos1J.S, 
belonging to the family Cel'ithiidre, and 
is mentioned here, thou gh uot figured, 
beca n.·e of its similarity to the previously 
mentioned whelk. 

The other two genera, Tele:scopium and 
T e'l·eb?·a,lia, have an extended range 
t hrough the Indo-Padfic. In Australia 
they are repre. ented by two large species, 
Telescopium~ t elescopittt?n a nd Terebra,Uct 
palust'l'is, both easily recognized shells . 
The former, which occurs here in northern 
Australia only, is about 3 to 4 inches high: 

but may reach a much greater length ]n 
Borneo and Calcutta . In Borneo it 
forms a n article of diet , and large quan­
ti ties of the shells a re burnt for lime in 
C'akutta. The species Tm·ebn.tJia~ palustris 
j s also eaten as food in Borneo; the 
natives roast them first, then break off the 
spires of the shell and snck out the meat. 
The she11 grows to about 4 inches long in 
Australia. 

A small dark brown form, with an 
expanded aperture, known as Oeri­
tlii dcopsilla c·ingulata, Uves in quantities 
in the estuaries of northern Australia . 

The largest species of Horn shell, 0c£rn· 
panile symbolicurn, is placed in t he family 
C'erithiidre, most species of which are 
coral -Jiving forms. This is found onl y 
in ~onth-west Australia, commonly round 
Poin t Irwin, and li ves in stretches of 
shallow water with a sanely bottom. Dead, 
bleached shells, heavily eroded, are found 
in numbers washed up on nearby beaches, 
or lying wedged between loose rocks. The 
shells grow to a length of about eight 
inches, consist of many whorls, and are 
somewhat like T ereb1·a.lia palustt·,is in 
shape. 

There is a small species of Horn shell , 
about t hree-quarters of an inch high, 
found in southern Australia. It is known 
as Oacozelinn a, la certinc£, and is dis­
t ing·nished by the sculpttn·e on the whorls 
being cut in to numerous beads. Its colour 
is m:mally reddish-bt·own or chocolate 
colour, a nd it is common in rock pools 
round the Ne'v South Wales coast. 
A nother small shell of somewhat similar 
~hape and size is Ataxocerithi'Um 
sm·oUnum ; this species, however, is 
obta ined in deeper wn tet· by means of a 
dredge. It is white or pale brown, ha 
spi ral nnd longit udinal sculpture, and 
lh·es in eastern and southern Australian 
waters. C-lueensla nd possesses a small 
species a bout the same size, Olypeomo'rus 
ton·csi, but this shell has conspicuous 
varice. · on some of its whorls. 
~Iany of the coral-lhring forms of t he 

family Cerithiidre are a bout the same size, 
and some are separated by ouJy a few 
characteristics. 'rhet·e are several small 
solid fo1·ms for instance, each measul'ing 
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I n t his figur e n r e t h e s m:t ll e r forms of 
Horn S h ells. T h e four t o p o n es a re a 
co u u u n n Sy llne y s h e ll , Oacoze liaun 
lnce rt ina, Ata x ocer i t hium serot inunt, 
('1 YIICOiliCJru s torr esi, n nd C l :VJH~otnorus 
co n c is u s . T h e tla.r e e l ower sh ells are 
lsdtnuccri t h ium colnmn n, P yrnzus aus ­
tr~tlis a nd Cc ri t bicl e OtlSilla c ing ulatn. 

[Joyce A lla n , del. 

only abont an inch high, which are separ­
ated majnJ:v by t he density or ar range­
ment of tlle beaded sculpture. Such are 
Cl y]Jeomorus concisus from Queensland 
and We t Australia with a wh ite aper­
ture aud light coloured shell covered with 
small black beads; C. dors,uosus, larger 
an d fatter than coHcisus, with fewer black 
bead~ but having white ones, rather 
fl attened. between them· and C. petrosus, 
a slighter form of t his. Both of these 
latter ones are f rom Queensland. 

Two forms not fi gured l1ere, but 
grouped in with the small ones, a re 
Clypromorus gemmulat'lt8 of north-west 
Australia and C. bcwcatus of northern 
Austtalia. Tlte former has t ransverse 
li11es of black beads on the whorls, and 
the latter . imila r stulptu1·e, but t he aper­
h u·e of the shell appears to have a rosy 
t inge. 

Of t he la rger for ms of this family, 
I schnocerithium colum'na, a white shell, 
two inches high marked with alternate 
large and small spiral ridges, comes from 
north Au ·tralia and outh I->acific islands · 
Cerit hiiL'-'»b fascia tum) three to four inches 
high, smooth in the lower whorls and 
sculptm·ed in the upper , is cr eamy-white 
with chocolate bands on t he body whorl 
and abo\1e and below the sutures on all 

whorl s and come~ from northern Aus­
t ralia ' a s well as t he lndo-Paciti t; 0 . 
ve'rta,gus, a 1·elatiYe, c-l l so ft·~m ~he Indo­
P acifi c a nd norther n A u!-ltralt a , 1s !ihorter 
and fa tter wit hout dist inct band!i, and is 
yellowish white, stain ed wHh or entirely 
chestnut colour . N u mel'OU!:l pin ched-up 
obliquely longitu d inc:t 1 1·ibs, ~eparated by 
the crossin g of spira 1 lines character ize 
the white or yell owish-v~,. hi te G. CMperum, 
from t he sou t h Pacific islands and 
Queensland. Sometimes t he spiral ribs 
of t his shell, w hi ell i s about t wo inches 
high, a re chestn ut coloured. I n north 
Australia occu rs one of th e m ost striking 
species of thi !:l gr oup. I t i s l a1·ge and free 
from sculpttue ex <.:ep t on the few upper 
whol'ls, and is <.:1·eam hea \'lly ma1·ked with 
close it-regular lonp;itudina l li nes and 
blotches, ranging f1·om 1·ed t o bl ack in 
colour. This species i s P seudorertagt/.,S 
oun~tingii, and lla~ a ~horter r elative, 
P se-udovertagu:s alu co, which has its 
whol'ls nodulose below t he su t ures and 
less distinct m e:ukings. 

The small sp ecies of t he family Ceri­
thiopsidre a r e 1·ep1·esent ed in t his art icle 
by Oeri thiopsi. · angctsi, a rat her thin, very 
sma ll, pale yellowish-b1·own sh ell of many 
flat tened whorls, ea<.:h wh ol'l encircled by 
three distinct 1·ounded r i blet · crossed by 
dose lon git u dina l 1·a i se<1 str i<:e · it is 
foun d in Por t Ja <.: kson, New South Wales. 
An other small f orm, Hypotrochus 
n~toncwhus, fl'om Sou th Aust1·alia, is thin, 
subtranslucent and 1·eddish-browu with 
minute chest nu t m a rkings. Also illus­
t r at ed ar e J oculator ridicul us from 
'£on·es Strait , and :-,~oto:s eila, albosu.tura 
from New Sou th ' Vales. 

'l'llB T H ll'll OlL-\.8 . 

The Tripho1·as, famil y Trjph ol'idre, are 
a very difficult gr oup fot• a n amH 1enr to 
work upon, owing to the ir snwll size, the 
characteristicH ~eparn ting 1 he d iffereut 
species being so m inute. 'l' lu.•re a re well 
over a hundred d ifft)reHt ki uds kn own. all 
minute forms, a n d the~c •n·e ~<.:H ttercd 
through t he vVest 1 ndie~. Bnrope. [ nd i;;l n 
Ocean, and Pol yne~ia . rr hey nw, how­
ever , be quickly ~cparu tetl . n ~ (;n· as th<' it' 
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Small Horn She11s ;uad Trit»horas. In 
t h e ur»r»er .., .. ,,. are HYttotrochu~ 
ntoJuachus, Joc ulator ricliculus, Notoseila 
albosuturu, arul C erith iOJISis :a n gnsi. Iu 
the lo,~·er 1'()\1', four •rri)lhora shells, 
Teretritthor:t nltgnsi, Trittllorn corru­
gata. Notosinister hanotnbilis , and 

c~autor labiatus. 
[Joyce A llan. clel. 

family goes, from t he majority of ot her 
small shells by tlle fact that the shell i s 
coiled to t he left , making t he opening 
appear on the left side instead of t he 
right . This is not an abnorma lity, but a 
family char·acteristic. The shell is 

elongated wit h numerous granulate:d 
whorls, and, unlike most molluscs, It 
r etains its latTal form until it is a con­
siderable size. In colour they vary from 
white to pink, violet , brown or cream 
banded with chestnut brown. Occasion­
ally the colou1·s va ry in the same species. 
Spe<:imens of t hese mall shells ar e often 
found in shell sand. Of t be four species 
chosen from the large number recorded 
from Australia for ilJustrating t he family 
in t his article, T 'l'iphora CO'I''I"ugata, from 
t he south Pacific islands and Queensland, 
is t he Ja rgest. I t is about three-quarters 
of an inch high, br own coloured, and has 
numerous ·whorls three-keeled, the middle 
one the smallest. T&r~t1"iphor1··a an gasi is 
also brown, occurs in New Sout h W ales 
and southern .Australia, has three and 
fout· t·ows of flattened t ubercles on the 
whol'l~, and a white band on the body 
whorl. The remaining t wo species, CCllutorr 
l ab'i C/Itus a chocola te brown shell, from 
southern .Australian waters, a nd N oto­
s'inister innotab iUs, from New South 
'\¥ales, a r e about t he same size, that is, 
about four millimetres. 

Notes and News 

In Janua1·y, through the kindness of 
Dr. A. J. Spiller Brandon, Mr. Keit h C. 
McKeown, Assistan t Entomologist, was 
enabled to visit the Tuross River , New 
South '¥ales, where a week was spen t a t 
Dr. Brandon's trout fishing camp. InYes­
tigations wer.e carded O.llt on stream 
conditions and the aquat ic insects 
inhabiting the river , in connection wit h 
the investigations which have been in 
progress for some time on the food of 
trout in Australian rivers. A l ar ge 
general collection was made, much of 
which will also have bearing on t rout 
food, since many insects which fall from 
the trees and bush es fringing the wa ter 
are readily consumed by the fish. The 
area surrounding the head-waters of t he 
Tuross River appear t o have been but 

li t tle worked by collectors and are of 
consider a ble in terest to scien tist s ; a pre­
liminary study of the insects collected 
reveals a n nm ber of rare and interesting 
ere a tu res. 

·lt * 
Ret<•nt ,-i.- itor s include Dr. J oseph 

P earson, Director of t he Tasmanian 
Mnseum. Hobart : Professor G. E . 
Nicholl s; rni\·er sity of Wester·n Australia, 
who is on his way to E urope and 
America; ::\Ir. ,V. H. H emingway, Auck­
la nd, a well-known entomologist; Dr. 
A . L.J R and and ~{r. G. H. H. Ta te, 
American lVIuseum of Natural History, 
who are bound for New Guinea to maJ~e 
zoological a nd bota nical collections for 
t hat insti t ut ion. 
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The MyaJl Lakes: Then and Now. 
by 

A.J. MARSHALL. · 

T h ieturt-sftll t' .ll y niJ Lakes. som e nine ty n ailes . n o rth o! Nt•n·cnstle, ::are t•e rbnps t h e 
mo~t "ln tt-rt-s tln~ of the ~ew South 'Vnles coaNtal lakt•s. T h e scen e 1s o n t h e broad 

cnnnl b e h,·een Booloombayt nnd t h e Uro:ul\\·nt(•r . 

I ... " )la,· <llld .fnne laHt a Sydney "Gniver­
sit_,; expedition, under t he leadship of 
Profe. ·sor· 'I\ G. B. O:born. D.Sc., 

,· isi ted t h<' l\lyall Lakes in order to con· 
ti nne biologi<-nl r·esearches begun during 
the pr·edou~ spt·i ng. A place of placid 
water"·a v~. shifti ng . and-dunes, rugged 
t'HII gt>s 'aud ~wampy heathlands, the 
re er ion in f) uest ion ]!.; ideal for such a 
pt~·pose. fot· en<'h of these wide~y ?iverse 
hahitnts supp01·ts a characteristic and 
concspondingly dh·erHe C'ommunity of 
plnnt s and nnimn ls. 

The ricl<lle of t he ridges, lakes and 
dnne~ has he<> n unr;wclled. and to quest­
ing geologists a mo~t fascinating story 
hn~ beeu re,·ea led. This !'itory of pre­
hi~tm· i<· nC't idtr, when the earth's crust 
warped npwn;·dl4, when sea-water in­
undated the lowlands, and much later, 
when ont'e morP 1 he hu1cl began to regain 
lost terr itorY. ii-i :till in the telling, for 
tJ1e region i~ eYen now slowly changing 
day hr d<lY. . . . 

PRE H I HTORI C EYEXTS. 

To recount the story of }!yall one must 
go back to Tertiar;v times, when, many 

[Photo.-K. Plontley. 

million · of years ago, t he general con tour 
of the <'Onntry wa. · of low relief the Great 
Dividing Range hadng not yet been 
elevated. Came the great general uplift 
dln·ing whieh t h e lVIyall area was raised 
some thirteen hundred feet. Stre::tms next 
appeared and gtadu a lJy e r oded t h e deep 
valleys which were t he beginnings of the 
l\Iyall River systetn of today. 

The next distu rbance caused a sub· 
sideuce of about four hundred feet. when 
parts of the Yalleys wet·e dro,,·ned by th~ 
inflow of t he sea whicl1 flooded tbe low· 
lands. )lany of the pea k of t he C'adier 
landscape now became islands, and even 
today they diffe t· in all respects from the 
sand-dune C'Onn try w hi ch, t hrough the 
action of wind and tide, was later fot·med 
around them. These dunes are of com· 
pat·atively recen t or1g1n; t hey are 
unstabl e, evet·-s hi fting <lnd ever - <' han~iug. 
So t hi s, t h e thi l'Cl v:u·t of the xt or~·. is 
still in the t e llin g. The lnnd ~l owl'\· 1>';\ined ·' ~ on t he sen, the islands bee.uue ro11· 
nected by s and-b.u·s, nnd g1·adn:1lly the 
~Iyall Lakes ea me into being n~ H vmd 
salt-wate1· lagoo11, ~(:)parated f1·om thl' 
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ocean by a gr eat discontinuous sand· 
barrier about twenty miles in length. 

Tl1e process of reclamation proceeded 
apace. From the westward the str eams 
carried silting debris out of the ranges. 
And to the east t he wind and waves 
assisted in the inland march of t he sand­
dunes until on every side we are able to 
see evidence of t he recent reclamation of 
t he lakes. Some day these pi cturesque 
coastal lagoons will become broad 
timbered valleys. Up Booloombayt way 
we saw one such Yalley alrearly 
formed. It was bes prinkled wit h 
t imber, creeks and a farm or two, 
yet in geologically recent times it 
was undoubtedly part of the grea t 
fading lake system. 

P I..AK'l' COl\111\IUXITIES. 

became a lluvial flats upon which appeared 
swamp-mahogany and other hardwoods. 

The rugged hills are of tuff (con­
solidated volcanic ash) formation, and 
are covered with eucalypt forest. In 
certain situations, however, were found 
patches of rain forest or jungle, whils t 
in seemingly similar situat ions elsewhere 
was found t he typical eucalypt forest. 
The explanation of this phenomenon pre­
sents a most difficult problem, and to 
ma ke absolutely sure of their facts the 

On expeditions such as these, 
botanists do mu ch more than 
merely collect specimens. Con­
siderable work wa s done on the 
determination of plant com­
munit ies, when it was found t hat 
the chief formations were the vege­
tation of the sa nd-dunes, that of 
the swamps, the patches of brush 
or F;U b·tropic jungle, an d fina1ly 
the open snnlit eu<-a ly pt forests. 
And it was found that the story 
of t lw development of a ll th ese 
plant communit ies is intimately 

'l'h e Scn C urle w, n l tuag-lt'ggt'd, strong-,vinge£1 w:uulere r 
wl•ic l• comes to us each st,ring frona fnr-off Sihe rin. 
Rt-turning during the auttunn to bre ed on tlt e t untlras, 
t h e <•urle'v is but one of the m :uay sombre -},hnnage ll 
northern " 'nders 'vhich e ncla year cross tile E quntor 
on th e ir lo1ag southern journf'y. I t must 1aot b e confused 
'vitl• o u r Joc:a l S tone C urie'""• tlae lone ly caller on 

linked up with the story of t11e 
physiography of the area. In many cases 
t he plants assh;t in the building up of 
the land. Some of t hem hind the dunes, 
the grasses preparing t he way for shrubs, 
t he shrubs for t he la1·ger and more stable 
trees, un t il that which was formerly loose 
drifting sand is now solid soil. 

The swamp and lake plants, too, ha ve 
played an equa lly important part in the 
story of t he r eclama t ion. Picture a p ro­
lifi c growt h of aquatic plants flourishing 
on the lake bottom. They began to colJ ect 
sil t and graduall y formed miniature sand­
banks. Next developed 1·ushes and sedges, 
t heir roots binding t he mud as the lakes 
slowly became shallower. This enabled 
the lofty paper-barks and swamp-oaks to 
encroach, building up soil which in turn 

moo nlig h t nights. 
[Photo.-A. J. lllaTshall. 

botanists surveyed a t rave1·se around t he 
edge of a large tract of jungle. It was 
an extraordinarily difficult survey, for 
laneways had to be cut through t horny 
Yines and stinging trees in ot·der t hat 
"sights" could be ta ken, during which 
myriads of land-leeches madt> full USE' of 
their po'1'erfnl sucker s. small but very 
efficient cu tting t eeth and t he extensive 
"resei·,·oir" system in which t hey storerl 
our blood ! 

LAKE LIFE. 

rrhE' New Sou th Wales coastal lakes of 
t he l\1yall type are particularly interest­
in g fr-om a marine zoological ,·iewpoint 
because t hey are connected with the se;l , 
and l'la line water enters and mh:es wit h 
t11c fresh water from t he range-fed 
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T h e (•ou,Ca l dun es. Situa ted b etn ·een ocean and lake, t lu •s e unclula t ion!S often r e ach 
t·o nslcle r a h h• h e ig h t, h n nkecl hy t h e a c tion or ·wind n ncl w ;n ·e . A fYllic:tl Yegetat ion s o on 
m nke-. Jts 1t1111enr nn ee :m cl assi s t s in the biucling :and s tabilizi n g of 1 h e dunes int o 

(te rntane n t country. 

l-li J·Pa ms. 'Ph UH 1 h~ lake an imn 1 must 
Hdnpt t ltemselveH to the:e ever-c·hanging 
<·orHI it ionl-1, and they ha re 'lH:ceeded to 
l-:IH'h <In cxtc11l th<lt ma11y m·e able to 
JHtsx I'I'Om the lakes to the ocean and dce 
t•r•nw. 011 (1 of th e most intel'esting prob­
ll'nls a w~li I i 11~ HOl ut i on is the di ·covery 
of I h<• ph,rxiologic<ll mec·hanism whi ch 
r·pudt•r·H I h i~ pos!o;ihle. 

Th<•t·t• a l'e, howen.1 1', many other prob­
h•ms of a mm·e direc·t ec·onomic applica­
tion. For the )l ,r<lll Lakes are one of t he 
impm·tnnt c<>ntt·es fol' the capture of 
Jll'il\\ ns and food- fishe~. and. a· t here is 
a ~l'tll't';ll lac·k of knowledge concerning 
tht• lift• history of these hi ghly impol'tant 
;tnimn Is, t> ll'm· t~ were made t o c·ollect eggs 
and jm('nil e~. 'rhis :ett ion of the ,,-ork, 
ranit•cl out hy )h. A. X. Colefax B.Sc., 
imoln•d th e towing of special nets 
thl'ou~h the sul'fac:e w;lters of the lakes 
and Port fHl•phen: . r nfortunately: t he 
t•ontinnecl hean· raiu experienced during 
the im·esti~ati~n: nullified e''ei·y effort: 
and l'OlllJHHath·ely few relen1nt specimen. 
wel'e out a i ne d. 

[Pho t o .- ]{. Plomley. 

The l ake-bi rds were H never-ending 
source of in terest. T he enti re Black 
Swan popn lation a ppeared to be congre­
gated in t wo huge floc lu;, each n umbering 
hundreds, w hich wet·e pas ed in mid-lake 
dul'ing n t t·ip to M.nngo B1·u sh. Nearby a 
large flock of . ·ooty bla ck Coots (Fulioa 
Cbtra) excitedly Inn de way for the speed­
ing launch, w h i lst a mighty Sea-Eagle 
(I laliwrtn.<:; l eucogcu;ter ) oared low oYer 
tlte feed jug ft o('ks aH thougll desh ou · of 
,·arying its ('11 ·tomary diet of fi:h and 
r efu ·e with som eth ing n1o1·e interesting. 

L it tle Pied Corrnot'e:luts were p1·esent in 
hundreds fi shing ft·om every vantage 
poln t , and grote quely holding be­
draggled pi nio ns e:1 loft to dry in t he sun 
as we pasHed. Snowy Eg1·ets (Egrctto 
sp. '?) and so m b1·e B lue llerous. ( X oto­
phoym nova'-hofla,JI(Ucc) .fished along t he 
san d~ pit s a n d pen·h ed in t he 1· iver-oak ' , 
whilst Dabch ick8 (Podi(·cp~ rufico ll is) 
in d ozen ~ d ived and fed nlong- tlll\ l'Ct'dy 

lake m<ngin~. On on e o '<'<I ~ i on <l f1od~ of 
about twenty-fi ve of 1 h e~< .. att t·adive little 
CTI·ebe~ t·e!-\polHlNl to my ('ct l h;; t'nnn the 
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casmm·ina -lincd ~hore, ~ n d. 1·esernhling a 
miniature regatta. swam ~nd flut tered 
act·oss a ma ll b}'ly to within a few yards 
of t he tree in wh ieh I was concealed. One 
bird, per haps a self-~ppointed "scout", 
swam <'nn t ionsly around the reed-bed near 
my tree, a nd his C'Onfidence appeared to 
stimulate hi s distant brethren . who 
spurted energetica lly eve1·y time I called 
afi'Psh in H Homewha t pale imitation of a 
young bird in di~tress. 

The fringing pnper-IJm·k~ were in fu ll 
flower and , attracted by the nectar, 
brush-tongued IIoney-Parrots (Tricho­
glossidre) screeched a nd flitted a mid the 
blossoms. Although t hese bird numbered 
many thousands, it i · probable that a 
search a fe w weeks later would reveal 
not more t han a few stragglers, for 
Rainbow and l\Insk Lorikeets-the species 
in que tion- are true nomads. and 
u ua11y remain in a district only u nt il the 
food-.·upply is exhausted. 

A worthwhile ornithological find was a 
flock of a dozen Rea-C'ul'l ews (~.,. w neni'll S 
cyan opus) which we noted on a dredging 
t rip t o Port tepl1 ens. As w E> pc-1ssed 
down the narrow winding stream towards 
the old town ~hip of 'r ea Gardens, numer­
ous Shaw-necked Ibis were observed 
feeding on the moist reedy fiats ; a nd 
nearer t he Port itself we dist urbed the 
Cul'lews from a mud flat where they were 
feeding. Normally t he species at thi t ime 
of t he ye~u shonld ha ve been breeding 
in t he northern hemisphere, for Sea­
Curlews and many other sombre long­
winged wanderer · en tomal'i1y lea ,·e 
Australia in the e~nlv autumn for theil­
breeding sites on the ·t nndt·as of Sibel'i•L 
Although it i s not unusual for odd 
Asiatic stragglet·s to be seen dn1·ing t he 
colder mont hs, the p1·e:en ce of a flock is 
worthy of r ecord. 

A DUNE· CH R'£ " I SLE". 

Although it is now completely sur ­
rounded by sand-dnnes, maps of s ixt y 
years ago denote Mun go Brush as an 
island. Mun go is actually a delight fu l 
patch of Yi rgin 1·a in-forest sit11at ed on 
what was ouee the t op of a mountain in 

a long-gone era. A riot of palms, monkey­
ropes, stinging trees and other typical 
jungle vegetation, Mnngo lies hard 
between OC'ean and lake, and is the home 
of t he glorious black and gold Regent 
Rower-Bird (Se1'i-cul~ts ) , an old play­
ground of which was relocated by a mem­
ber of thE> JH'eYions party. The bower 
was built in a typical situation beneath 
a spreading cabbage-tree palm (Livi8-
t onia ) i n a semi-sunlit part of the brush 
and had been in nse during the previous 
spl'ing. 

At Mu ngo Brush the dunes nearest the 
o<:ea n n ppear to be changing and support 
recent V(\getation only, whilst those 
neare1· the lake seem t o be of a much more 
pe1·manent nature. But further north the 
dn nes wel'e nnh·ersally unstable, eem­
ingl)7 being reared and broken down almost 
o,·et·tli g-ht. In several places we found 
e,·idenee of large tree being covered by 
newly-reared sandhills which are gradn­
al1y ma rching inland towards the swampy 
hea thl ands between ocean-front and lake. 
Ra,n k sia i. · the predominant dune vege­
tation. and as a consequence the bird 
f<l UIHt i ~ largely comprised of melivorous 
f.lpE>c ies such as sil ver-eyes a nd the various 
members of t he honey-eater family. 
Track~ of bi rds, mammals and 1·eptiles 

were tlttmerous amid the dunes, and many 
inte1·e~ting moment· were spent identi­
fying a nd following t he pads. Dingo and 
pups, wn ll<1 bie ·, goanna and, surprisingly 
enough, emu t rack were found, the last­
na med being partic-ularly abundan t, the 
tra <'k~ c· rossing a nd rec1·os ·ing the beach 
and dunes in a ll dii·ections. The prints 
1·an ged ft>om mal l juYeni1e tracks to 
adnlt tra cks . ome ten inches in length. 
:\l ost of the dune animals app~-:tred to be 
r esting out of the midday heat when we 
in,·estignted their habitat, for with the 
exception of small birds and a wallaby, 
noi hing of interest was noted. On t he 
previom; sp1·ing expedi t ion, howe,·et· a 
youllg emu was captu1·ed and several 
adult: we1·e observed. 

" ' hat is t he explanation of thi sur· 
prising occ1n-rence of emus on the coast 
in th e!:\~ O<l ys of conge ·ted settlement ? It 
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is imp1·obable that these birds were forced 
coastwards by dry conditions in the in­
terior, for to reach the locality in which 
we found them would necessitate a long 
journey across the Great Divide and 
through closely settled farm-country. 
Rather it seems that we discovered an 
isolated race of emus which have 
flourished unchecked in a favourable, if 
unusual, locality. Protected by a splendid 
isolation, the birds have continued to hold 
t heir own against natural enemies, and, 
as man is a r·are visitor to the area where 
t hey dwell, it seems that the colony wiU 
sul'dve for ruany years longer. 

'I'TJE OLD COLONIAI4 DAYS. 

\Ye have di. cussed at some length the 
natu1·a I hjstor·y of the Myall country and 
of searcely les.· interest is the history 
of man's endeavours in the region. During 
1 24 et tompany \vas formed in England 
for t he JHll'pose of exploiting part of New 
Routh \V:-1le · to whi ch a great deal of 
attention had been drawn by the report 
of Commis:1oner Bigge. Thus the famous 
A.A. <'oy. (A ustralian Agricultural Com­
pany ) ea me into being with a view to 
' obtni n a grant of land in t he colony 
of :Xew South Wales, to extend and . 
imptove the flocks of merino sheep, and 
for other purposes". 

'l'he eapital of the company was 
£1,000,000, and one million act es of land 
was granted by the English Government 
on condition that it would be developed 
to the extent of half a crown per acre. 
In 1 )25 an atea lying roughly between 
the Manning River in t he north and Port 
8tephem; in the south was selected by 
the company's first agent. For some t ime 
openltion!S were car-ried out on the ~lvall 
Lake', and local re. idents of today "tell 
tale , of how the bate necessities of life 
wete btought by packhor e 'hom the A.A. 
Company's Stroud depot. :M:aize was 
g'town and g1·ound, wild honey was used 
for s:Yeeteuing, and only the most 
e sentwl goods were imported. For a 

time the district waf'l one of <·on Hid(' l'a ble 
industry, but as wool pt·odn<'fion wa~ 
the primar·y pnrsuit of the <·om pa ny, the 
lVlya ll tegion was not retained, when, 
after 1nuch govern men taJ negotiation, 
about ha lf t he origina l grant wa~ 
exchanged for pasture land~ in New 
England. And so, in 1850, we find that : 

Entirely abandoned to unbroken solitude, the 
Myall lakes are peculia rly the stronghold and 
abiding-place of the rernnan t of our sable 
brethren, whose forefathers were at one time 
a numerous and powerful tribe. T he Australian 
Agricultural Co., and illicit distillation at the 
lakes and on the river's banks, have thinned 
the ranks of the athletic and graceful native 
blacks, and only here and there on the borders 
of the charming la kes are they to be found. 

Nowadays even t he blackfellows have 
gone, and despite an occasion al dwelling, 
a spirit of quietude, even somnolence, 
broods over the r egion. Everywhere will 
the keen obser ver find relics of the past. 
The timber is almost exclusively second­
growth and of t he old-time forest 
patriarchs only scarred stumps 1·emain. 
The ridges are flanked by overgrown 
timber-tracks ; t he flats bear traces of 
ancient camp-sites. Sometimes one 
stumbles on a n abandoned selection where 
the fast-falling humpy and a few ragged 
fruit-trees a r e the sole remnants of a 
human's hopes and labours. And down 
by t he lakes one :finds ruined jetties of 
stout t imber s, and wh ere a school and a 
vil"ile community once flourished we find 
only forlorn relics and second- or third· 
growth saplings. 

Occasional t imber-mills are still work­
ing, and old-time bullock teams are no 
novelty in the district; wlli l t on t he 
Myall River quaint old p<Hldle-wheel 
timber barges provide a picturesque note 
as t hey chug heavily l aden to the saw­
mills. B ut above all else the visitor to 
the lakes is a ware of a scarcely definable 
<.:harm-subt le, perhaps, but of a quality 
as real as the hospitality of t he few 
scattered families who dwell upon the~r 
banks. 


