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• OUR FRONT COVER. The J acky W inter or Brown F lycatcher (Micr(f:CCL tascinans) is by 
Lilian Medland. It is one of a series of post-cards issued by the Australian Museum. 

Amongst the many charming Flycatchers which Australia possesses, none is a greater 
favourite than this somewhat plainly-coloured li ttle bird. It is confiding and fr iendly, and !has 
made itself at home in our streets and gardens, where its bright litt le song-petm·-petet·-pete?·­
jaclcy-jaclcy-jacky-may be hear·d all through the year. It likes to perch on an eminence. whetl1er 
it be a stump or garden stick, fence post or a telegraph wire, whence it sallies forth to catch its 
insect prey upon the wing, us u a lly returning to the same spot. After perching, it flir ts its tail 
first to one s ide, then to the oth er , in a very pretty way, exposing the white sides. 

This species is distributed in open country throughout Auslralia, but many races which have 
been sometimes r egarded as r e lated species occur. The generic name means "small house", and 
refers to the t iny nest, about two inches in dia meter and very shallow, which is placed 011 the 
upper side of a horizontal fork, often at considerable height. Two bluish-white eggs are laid, 
mottled with brown a nd s laty markings at the larger end. · 
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'1' /w Liou·ston(' Care EJ:hibit in the A.u. tralian ill U8eum . Goocl t hough t h is generalliiew 
m"!l tu·. it fail.'! to rereal the radiant beauty of th e ra l'ious fonuatious as displayed in 

t he gro'U1J. 
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A Limestone Cave in the Museum 
By T . HODGE-SMITH 

N E "\V SOt TH "\Y .ALES iR siugnlarly 
blr~t witlt woncle1·fnl examples of 
limestone eaves. The J enolan Caves 

are perhaps the most famous of all Aus­
ttaliR n eaves, mainly because eve1·ything 
vos!-lible ha s been done for t he comfort and 
convenience of t he tourist, and no expense 
has been spa1·ed in s howing the marveHons 
ca,·e fo1·mations to t heil· be~t <:1 dvantage. 
The "\Vellington, .Aberctombic. Yc-u·nln­
gobilly and \Vornbeyan CaYes contain a 
wealth of ell a m bers cr-owded wi t h forma­
tions showing the bt'ant~r and myHtery of 
limestone caves to a very tiHH-ked degt·ee, 
and t hese ~u·e by no meaus all the caves 
to be fo und in the State. 

Often when visiting a tave one felt a 
str·ong desit e to 1ift out t he cave as a 
whole and trausp01·t i t dil'e<.:t to the 
minera 1 gallery of the .Mnsenru. An 
abstn d thought, no doubt. l> ut today we 
lutve at t he entnlll(·e of the mine1·al 
galleJ·y a ea ve t hat has in part l>eeu tt·ans­
lJOl' ted, and in fact completes the 
ph antasy. 

HHYing selected a xomewhHt dark space 
nndet· the s tairway at the entr ance to th e 
minera l gallery it was first necessary to 
make a I·ough cle:;dgll, a nd to decide what 
sh oul d be shown in an exhibit such as 
this. 

Reside showing a representati,·e col­
lection of stalactites. stalagmites, shawls, 
cr ystals, basins, cascades, "mysteries" o1· 
helectites, it would be neces1-;m·y to sho'Y 
at least t"·o levels of the cHves <·onnectecl 
by H ehimney. I n addition, every system 
of <.:<Wes has Hs u ndergrou nd 1·h·er. To 
illm~tra te the moveme11t so common in 
litue:;;tone caves a bt·okeu colnm11 should 
be iuclncled. 

'l'h e }n·oblem of :-;howh tg all t hese 
fe~1tu1·es in a spnc.e me~1sm·i ng apptoxi­
mately nine feet by ten fret l>y ten feet 
J.nesentecl <.:onsideJ·able diffiC'nlties. How­
e,·er, with the aid of a ~nitably piH eed 
mirror, and a cunningly tOLH·ea I eel c-ave 
built upside-down. the ol>set·n•r is able to 
look np through a chimuey hd o a <'<WC 
ou a ltighel' le,·el and to see staladites 
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A stw·t is made with the constn.l-ction ot the Cave Gro utJ . The broken co11onn is 1Jlaoed 
in position, anc~ the laying ot eight htl-nd1·ecl squan! feet ot w ire gauze i~ co1nmenced on 

the otaer trarnewm·k. 

hanging ft·om the roof sixteen feet above 
the floor on which he stands. 

The nndergr·ound river is on the floor 
lerel and the iHusion of looking s01ne 
thirty feet along the river has been 
obtained by the U!;e of parallel or almost 
parallel mirrors one of which is entirely 
conc:eah-'<l. Thn · wf!s t he difficulty of 
~pac:e O\'ercome. 

Having decided on the genet·allayout of 
tile cave group, the next step was to 
obtain the ne('essary mater·'ial and to 
:find someone eapable of converting into 
tea lity tlte Yi~ion of a dteamer. 

Pothmatel;y the M:nseum is blest with 
n prepatatorial staff whose membet·s ar e 
experts at thiR very work, so t hat t he 
second problem was readily solved by 
entrusting the wol'k to ~Ir . . J. Kingsley, 
Assistant Preparator. 

The first problem was made easy 
through the kindness of Mr. Perrott, who 

re~dily gave th~ '1'1·1udee~ pe1·mission to 
ente1· bi~-; ptopel'ty <l nd ('ollert material 
ftom t he f'li.effl en ( \1 \'eH, Relnlmla Rivet, 
necll' l\iandnnlm<l, X ew Sonth V\' e:1les. 

It migh t n ot lH:\ oni of place here to 
1neution vet·~' hl'i etly t he I'e<lSO n why we 
find hnge <:avet·n ~ in limestone and not 
i n sandRtone Rh ~ le. o1· granite. In the 
fir·st ph1 ce 1 ime~tmte i R composed of 
ea leiun1 eHJ'bOHH te, ot·, ns i t i8 more eom· 
m on ly called. cadw nn te of lime. Occasion­
a lly 'limestone i ~ deposited by chemical 
action bnt lU Ot'e <:Oltuno11ly i t i l5 the resnl t 
of t he aecumnla t ion of innnnu•rable sea­
shells, or e lse it nwrkx the po8ition of an 
cl llcient <·<>1·n l l'C'Cf. ~\11 rocks <·outain a 
gt·eat n1nn hPI' of <'1'H('ks. ~ometirues with H 
Inot·e or l e~~ 1·egu lm· a rrn ngement. Rniu 
wate1· nHtul':tll y fitHl~ i t ~ wny into these 
('rack:-::. and 1hn8 r·<wk~ lll<l Y t·otdain <1 ~u t·· 
pl'isingly ln t·gp <nw rtf ity <;f wn tt.,r. " '.ith 
!::iandstoue or grnnitt' the dwmira l ndlOll 
of thi!::i watel' is \'e t·y s light, l>ut with lillltl· 



A fm·ther stage in tlt e conslnlction: tll e gauz1• ·is 
l/ ('1'('> 8<'1' 11 i11 1J1'0CI'S.'; 0{ 1J(' ing C01W 1'e d 1cith lhf' 
comJJOSil'io?l zu;Nl 1n ?nalcin{J the rock. In th (' 
bottom, l r ft llancl cO?'IM' 'I' is the 1·ock uzJon ·tchich 

lll e b·roken coluann is to 1·est. 

stone the a('( ion i~ \'Ct·y pronounced. Hain 
wnier· ahxo r·l>x t<tr·boni<" add ga: from t he 
air·; inti<h}n tally this h ; the ga~ we <111 
rxhale wht>n \\' C hr·Pathe. ('!Jaq?;ed with 
thix gax, it ha s the powet· of dil-;:-;oldng 
the limextone. and thu!-i " ·e fi11d the system 
of <·r·ad'"x in the ro<·k <·on,·erted into mor·r 
or lesx Yel't icon l "<.:h imney!-i'' and horizontal 
pus.·ages. ']'he f<1lli11g in of the t·oof of 
t hC!-;(' ) HtS~·-mgl'S Jwl px ( 0 illl'l'C<tHe thei I' sizp 
and XO ('<1\' PH HI'C f'm·rned. 'rite UlJpet· ('H\'C 
at ('1 ipfden il-; ntoJ·<• t hn 11 t hi l'ty feet high. 

Tlw llHH.; t dlnr·<ldeJ·isti<" features of 
lirHeston<' ('arcs <ll'C the stHlct<"tites. stalag. 
llli1Px, H nd v:uioux other· formHtions <·om­
)>O~";Nl of <·H I'LH>n<l t<• of I ime. The sm·f;H·<" 

WHter· (' lwr·g<•cl with c·~nboni<.: add find!-\ 
ih; wny to 111<• r·oof of the c~we either 
n long <·r·;.H: ks o r· tlu·ongh the porous rock, 
and dul'ing its journey from the snl'face 
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to the r·oof it clix~ohe~ the caltinm 
tHJ'l)()na1<' of the limrstone. Immedi­
ately tlw chop of wH1et form~ on the 
1·oof of' 1 hP c·H n' it romme11 ces to en1 por­
" tP and to lo:'<' its carboni c aC' id p:ax, 
in <·on~PCJlH'H<·e of ~whith it leave~ a 
little 1·inp: of c·<Jldte <Hlhe1·ing to the 
t·oof. As <-'<H' lt dtop becomes rep lntcd 
h~' n not her·, mor·e and mol'e ea kite is 
lpft, until nt laxt the1·e appears the 
s tnhl<'titr. Rllonl<l t he supply o f' c·nr·­
homtt<•<l ,,·atet· bf' ~nffident, t he drop of 
wa ter· \\'il l fall to the flooJ· , still <·ar·t·v­
ing H011l(l Hme in sol ution, whith w il l bP 
<lepo:-;ite<l on tlrP tloot· iu the form of 
<·Hl<-it<> in p r·peix<' l.Y the same way :11'-i 

\\' :ls <lonr 011 th<:' r·oof. <ltHl iu the <·om· . ..;e 
of time a s(nlngmite will he b11ilt np 
f'r·om I h<' fl oor·. \Yhen 1 he xt n hq~mj( ,• 
<11Hl the xtaln('tite meet. they will 
amHiga rnatc to fc)J·m a solid pilhu. 
Ronwtimes moYernent in the C'HYe wi ll 
<.:anxr the fl oor· on whi<:h the pillar is 
re~ting to si11k m· moYe, and then the 
pillat· will hr·eHk, £\5; i.· well sh own in 
thP :\lul-ienm Can'. 1\7here the water 
<·onw~ down <1 11 ovel'lw n ging- " ·a 11 a 
xh<lwl -lik<' for111ationreplaces t he 01·din ­
<1 r·.v xt :Jlnt·t i1 t•. 'l'he foi'Juatimls known 
HN "mys1cr·ie~" or· helectitrs have 
;1r·oused mn <'h spee11lati on as to their 
o r·t g lll. l'nl ike 1 he sta lnctitPR. i hey 
H]>]>Nll' to di!-\r·egm·(l ~ l togethet· the law~ 

or g r·n,·ity, <111(1 t hey twist <llld tnl'n lll 
C\'er·y <·on<·cinthle Ill<:lnner. assnm i ng 1 hr 
most fanlcl:-·di<" shape~. But why they clo 
th i~ i~ xt i 11 a mystet·y. as their popular· 
ll<lllW iruplie . . 

~\11 thPs<' things and many moJ·e be. ides 
c·an be sce11 at the Cliefden C<l\'e~. tlu• 
rn t t'<lll<·c to w hich gi,·es no idea of the 
h ng<' t·a \ ' l'l 'I1N , long pnsR<lges, :wd stefp ly 
cl('~('('IHii ng C'h imneys h iddl'Jl UCIO\\' tht• 
l-'\ ll'f'a<·t>. This xrnn 11 fntnm('e is marked 
by i wo lat·ge fl·ees. a kmTajong ~u1d a 
box. gt·o"·i ng xi de by side. and le<tds to <111 

<1lrumd v<>r·1i('al ('hi mn<'y whith ope11H into 
n lnt·g<' <·nye mCH·e or less dome-:;;lwp<•cl. 
Ft·om ltpr•p ]Hli-i~<lg'<' r-; lea cl off in a nu m her· 
of clit·<'C'1iOil!'i 1o othe1· c<wcx at lower l<>vels. 

But to r·eturu 1o o1n· storY, the J'e<ll 
wol'l~ of the <.:a ve gt·onp begnn' in enrll(~~ t 
when in August. 193:l, the 1\ln eum part~·, 



42 

T11f' compl rtrcl basins w il11 
t11f'ir thousands of scinlillat­
i n g ea lci t" rrysta l s 7>lacPd in 
JJOSition. Compare 1cilh loll' rr 

figure on frJllOicing z>age. 

('(I JI Hixt in~ or J l t·. (l. <'. ('Jntton. SeniOI' 
l' t·l•p;tralnt·, Jll· .. f. Ki n~sley an cl my~elf, 
' i xi t Ptl t IH'xP <·a ,·ex. " ' e c·am ped in a 
re il la:,!<' kindly loauPd by .)h .. J. Dunhi11 , 
who "ith his \\ il't' kPpt a kindly eye on 
tlw p;nl,r a uti <li<l t' ' et_,·t hittg po.· ·ih le to 
makr out· ·Lay <"omfortable and p1ea.·c.lnt. 

ill J'. J. K-in,rpley 
brra k i u,q away the 
wa.~te IIIOulcl, thus 
,. e r ea 7 i H ,q tlte 
tJlaster ca8t of the 
basin:s that he 
lt a d preriously 
modelled in cla.IJ. 

l\iost o f 1 he <· ltnmbeJ·s of th e nppt•r l evel ~ 
o( tlle~e c.:ave~ h<l d hceu 1·n i ned by vt-md<tl~. 
so that it wns n c<:<·~s:u·y 1o go to the low('l' 
le,· e l ~ jn m·<lc1· to ~->C(' lll"t~ the right 
mc-ll e l'ial. . \ f'tc t· mtt('h t>xp lot·:liion Hrlll 
a <·arefnl H\11'\' {',Y of' t hp sH i l:1 h iP specimeus 
t he wo1·k of (•oil ed ion h<'gttn. Care w;ts 



Another riet.v Nhou iug tlt e 
bra uti.fuJ shn·wls onw the 
gli ttPri'JI !J bns'i-ns. TTw I 011 g 
::;leurle1· stalnctite.s, tli e 
stu·ute:st no tll ·icker than n 
pencil, p,re.cwntea lUffi-

cu..lUes in t1'ansport. 
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A 'View sl10wiug the 
broken colu n1118 on tll e 
l eft, ruHl Cb .•mwfl column 
in the lower (·e11tre of the 

tJict·w·e. 
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taken to do as li t tle damage <t.s 
possil>le. ;1tH1 to selett onr speci­
mens so a: not to destroy the 
appcat·;1nce of the t<:t res. 'l'heJl 
C'ommenc:ed the 'rod~ of t rn HS­

port ing thP m;.tteri<ll ft·om 1he 
clepth ~ 1 o 1 b~ s m·fa<·e. 'rhe stoTy 
of JHlshing, pnlling. and lifti ng 
hen,·y lo;:lfl !o; of fragile pedmens 
;.tlong n;lnow sinnous pass::~ ges, 

1 IIJ·cmgh \'erticnl c·himneys. nn<l 
over ~ lipJwl·y jnt lines, is one thn1 
hafl he t ler· J·ern ;1 in o ~ecret or 
thoRP cHrc's. \Ye hronght bnck to 
1he Mnse um orc t· one ihonsan1l 
r-rpec· im ens. 

'Xow 1 h<' f't·nme\\'ork could he I'Ct 
11p. 1 h(' disposition o f the Y:ll'ious 
fol'mnlions fittally d10scn. and 
C'OIIHfl'lttf ion of 1he J'O('k {'OID­

IIICII('('(l. A I as~ when )fr. Kings­
ley plaeed the stnhH· t itl'H, shawls, 
<'le .. in pl;we, he fouud that t he 
lll alerial sec·u red m·ls t otall:v iH­
;.Hleqnale to prodm·e the effed 
t'<'qnit·('(l , ~o tltnt in Apl'il, 19:H, 
IICrll·ly two ye;n!S af1et· t iH' rit·Rt 
rxprditiou, we we t·e ngniu unde t·­
going ~ometlting ak ill to <1 rr nrkish 

1'he co1n7Jlete 1·euon.c;tnwtion of cL c1·ystal ba.~in before 
being z>laced -in position. The placing ot ·rnany indivifl'~tal 

crysta-ls called f 01· g1·eat skill. 

lmth in ge t·t in g mHi el'.ial horn below 
to t he sndaC'e. 'I'll i ~ time Mr. H . 
. fackson, of th e 1Vln :o:;en m ~iaff took the 
place of Mr. Chttton, <111d '"e I'etutned 
to t he l\iu~eum with c-1 fnl'ther t lwusand 
~pe<:imen~. 

H wn~ i tu po~~ible to hl'ing hnck the 
hen nt ifn1 h<l Ain ~, t he m<-uvell ous gtoups 
of myr.;tei·i e~, the <·a ~('Hd es. or the 
~ . .o·oi.toe~ of s d n tillnting crystals. 
An·m·rlingly i t wa~ nece!'isary for Mr. 
Kill gsley to mode l 1 h<>:o;e. 

'l'l!e b<'lKill s were fi t·::-;t modelled in 
cln:v and t h en H m ould was m nde ft•om 
1he tl<:t y Jllodel. Olle of t he pidnres 
~h ow r-; ~h·. King-~ley ('1tU ing nw;ty t he 

A (J?'OUJ> of ?nys t e?·ie.<; . fiJct c·h iltdioiclual 11ad 
to bP can'f u.Uy l a7N·n t1·om iis position i'll 
the Cliejcle11 CaPes. unrl wil 1t injiniiCl!l 
(!1' PCLte1· ca1·r 11lacecl iu its orOJ)C' r posit ion on 

the arti.ficia2 wazz ot t h e Cave g?'OIW 



.MA Y 11, 1!)36. THE AUSTRALIAN MUSEUM: l\1AGAZINE. 45 

mm1ld, leaving t he final east in phtster. 
'Tbe treatmen t of this cast with specially 
seledecl wax aud aceurately graded cl eav­
age rhombs of pure calcite brought to 
light \\' ith mnazing accuracy t he beauty 
and exh·aordinary form of t hese basins, 
whi<:h we so much admired i n th e Cliefden 
Ca ,·es. 

IIundreds of mysteries, those eurious 
twisted forms which appear to defy the 
laws of gravity, were carefully taken 
fr om theil· posi t ion in the real caves. 
Each specimen had to be put back on t he 
artificial wnll of t he cave g1·oup in t heir 
proper position, so t hat a true repro-

A. glimpse ot one ot the cav es at a higher 
level. The stalactites a·r e seemingly sixt een 
feet above the obse·rver . A hidcl en cave an cl a 
suitably placed min·or w e1·e necessa•ry to 

achiev e this result . 

Stately stalact i t es. This is not CL scene in 
the Gliefden Caves, but i n the Teplica in the 

Au.st1·aZian Museu:1n. 

duction of a mystery gt·oup can be seeu 
in all i1 R myHterions glory. 

The cas('ade was modelled and t hen the 
delieate tints wet·e painted by :Miss 
Ethel A. Kh1g. At this stage the cascade 
was tl·ne in form and colour, bnt lac:ked 
life. Tbe a pplkation of very fine 
c-leavage l'Jwmbs. specially washed and 
Jn·oper·ly gntded, transfo1·med t he cleacl 
th ing into the Jiving cascade, with its 
gJHtel'ing sur·face of a million tiny 1 ight!'; . 

At C'liefden Caves we found nnme1·ons 
hollows whieh ol'i ginaJly wet·e pools of 
water, but are nmv covered over with a 
deposit of calcite. On breaking open the 
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top covering of t his calcite, marvellous 
groups of the dog-tooth spar variety of 
calcite were revealed. It 

to the wate1· 1 ine was 1 he d eHired r esult 
ach ieved . 

was found impracticable 
to bl'ing back one of t hese 
"jewel caskets" complete. 
Instea<l, a large collection 
of indiriclmll crystals a1ld 
gronpR of crystals were 
ln·ought. together with 
some of th e top Cl'nst of 
ealti te. \ Vith infinite care 
these were brought to­
gether in sucb a way as to 
rcp,.odnec most faithfully 
al l t hr spm·kling be~wty of 
the "jewel casket" of 
na t ut·e. 

I n ordf>t· 1o ct·eate the 
Hrnse of rNil ity it was de­
tided I o add drops of 
wa1et· to the end of a few 
of thr stn laetiteH. The 
( 'rowu ( ' ry ·tal Gla~ · 
C o m p ~~ 11 ) ' , Limited. 
~·:nluey, we11t to consider­
;thle tt·ouhle to create 
tlrop~ of wH1er in glass, 
nnd th0 qu<·~tions a lrea dy 
HHked nhonl those drops 
pro re I h<• sH<·<"eHs of t heir 
<'ITot·ts. 

On<\ or the mo~t diffienlt 
I a~k!': was I he constru<.:-
1 ion of the underground 
r i Y r r. The ordinm·y 
lll (;\t hod of iudicatiug t he 
sui'I'<H'r of water lrv a 
~hpct of ~l a~!'; would " not 
1lo. ht><·:n1~c no mntter 
what wp di<l it was im­
po~~ihlp I o el iminatf' the 
st t·n i~h l I i nes o f the jnnc-
1 ion of this ~hvs and t he 
minor~. Only by Rkilful1 y 
model !in~ n tHl flat-vm·nish­
in~ the bed of the l'i vet 

'l' he Unde?'g?·ouncl R ive1·, of 
wh'ich a1Jp1·oximately thi?·ty 
teet can be seen by the 
obse1·ve1·, was made poss'ible by 
an a?Tange1nent of concea led 

mitTO?'S, 

In 1 he construction of 
the 1·oek whkh .of neces­
Hity had to IJe a rtificial, 
ovet· h ::1lf a ton of plaster 
of Paris and nearly t hree­
quarter s of n ton of pulp 
were used. This mixture 
was applied to wire gauze, 
of which eigh t hundred 
square feet were used, 
suppor·ted on i n ch by inch 
oreg;on, which in the 
aggregn t e measured more 
t han half a mile. The 
painting of t he rock pre­
sen ted difficulties which 
t he B rit iRh A ustralian 
Lead ~ianufaeturers' Pro­
prietat·y. Limited, were 
able to solve for us. In­
cidentally, nearly two and 
a half gallons of paint 
were required. 

A unique fea ture of t he 
ta.ve group is t hat one has 
a ctu all y to pass througJ1 
the ea Ye to reach the 
tnine1·al gallery. By this 
means t he museum atmos­
phere has been entirely 
eliminated, and t he idea 
of actually being in a care 
accen tna ted. The main 
exhibits are protected by 
gla sR. but so well has the 
g-l a s~ window been camou­
flaged t hat it lu1s been 
necessary to place a notice 
"Beware glass" on the 
window. 

Thus. after t hree aud a 
half years' work, t he 
Trustees of the :Museum 
JH·ese:>u t to t he puiJlie <l 

r eplica of a limestoue cave. 
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The Wing Fish 
By G. P. WHITLEY 

MR. HARRY vVANN, t he well-known 
illusi ratot· of "li' h.;hy Facts" in 
the lrorlcl's J...-ftrts} was confronted 

large ,nnmbers of these organisms were 
washed HHhore in Mny last year. However, 
nothhtg definite is known of ih; h ab it~. 

by a fish as extraot·din ­
n~·y as any he had 
depiried when he found 
t he 'Ving Fish , J1et•e 
featn r·ed, wnshed ashot·e 
on Balmoral Beach. 
near Sydney. on l\lay 
30, 1935. 'fhis specieR 
had nevet· hefol'e been 
~een in Australian 
watet·s, and l\l r·. 1Vann 
presented hi s find to 
thi s l\lnsenm, whet·e 
hithet·to on l y New 
Zen land specimen~ had 
been exhibite<l. The 
Balmoral fish was a 
female, about eighteen 
inches long, and the 
dot·sn 1 fin waR nenrly 
one foot hi gh. The 
ft owing. wing- like 
d01·~a l and ann I fin s are 
c·hal'actet·istie of the 
speties. Unfortunately, 
t hey are easil y torn 
only their bases beiug 
protected by some of 
the curio u s, t hin. 
papery scales which 
cover the body. It is of 
a frosty silvery colour, 
said to be luminous in 
the dark; the fins are 
dark blue, with a row 
of circular turquoise 
spots along the hinder 
membranes, and the eye 
is silvery, with a dark 
blue pupil. 

The W i np Fish (Pte?·aclis vPli[e1· aust1·aHm) t1·om Balmo?·ctl, Po1·t 
Jackson, N.S.W. The only known A.1tst·ralian specimen. 

Photo.-Courtesy Sun Newspapers Ltd., Sydney. 

The Wing Fish or Fanlight Fish appar·­
ently floats about in open ocean wate1·s. 
and may feed on jellyfish or salps, because 

Petet· imou Palla ', who first described a 
'Ving F jsh in 1770, thought the fins were 
used for snstained flights. Baron Cuvier 
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was probably nearer the mark when he 
sugge:tecl they were to maintain equili­
hl'inm, hn t. he a .·ked. might they serve to 
c·atch the wind a. in the ~ail fish? They 
m::~y act HR brakes; they mny be purely 
ot·namental; we can only gue~s until 
ohHei'VHtion!-\ on li\"ing ~pctimens can be 
nw cl e. 

I <lnJ indebted to ~ nn Xew papers 
LimitNl, Sydney, for the exeel1ent photo-

graph of 1\lt·. 1Van n 'l-4 HpeC'imen. It wa!-i 
me:1de f1·om tl1e fresJ1 fiHh, and originally 
appe:-ned in The R 11 n of l\Iay :{0, 1935. 
1'ech uical accountH of 1 he spede!-1, which 
was named Pternoli8 (i.e., wings enclosed 
by don ble row of scH le:.;) relifer (a san. 
hearer) a u.c;ttt·adice (of Australia ) , 
a ppea1·ed in the Record8 of th e A u.rstralian 
illuseum) Yol. x\'iii , 1981 p. 1-:H>, and Yo1. 
xix, 19:35, p. 238. 

Australian Museum Lectures 

TJ I E J )opu h1t· RC'ienee Lectures, to 
wh i('h the!'(' is no thc-ng(' fo t· admis­
~ion, :1 t'(' ;.~~ llerruu<l () t• fot· the 1936 

~<'~~ion. 'J'h(• 1N·tnre~ lwgin nt p.m., bnt 
door·~ "r·<• OJH>11 <l t 7.~0 p.m. 'J'hey at·e illns­
lr·;tl(•l) by sli<le!-i c-md exhibi t!-\. rn a stvle 
fn•p of 'tPdnli<·e~ liti ef.l, the leC'tllJ·ers ~·ill 
l<•fl 11<1 ( lll 'P'H ~(o t·y . 

\pl'il :W- "'rhe E<·onomie Value of 
Bir·d~": .J. H. Kingh01·n, i.l\i.Z.S. 

~\lay 11-"lm~e<"t ~o('ieties": K. C. 
) I('){ <'own. 

~l;ry ~~ · "0 i<1ll1!-\ of the Pa !-i t '': II. 0. 
l•' fpf dJ(ll'. 

• J IIIH' ll- "Life nncl Il<lhi t!-i of ~hells" : 
) I i ss • I. "\ 11 n n . 

. Juup :.!.)- "Pl'imitin• J0iHher·men of the 
Pn <'i li l'": F. D. Md'al'thy, Dip. 
• \ lllht·. 

• J nl.r H- " l l'e . \.ge~ nnd 'l'hei ,. Effect " : 
H. 0. < 'h;llmers. ~ \ .H.'l'.( '. 

• J ulr :.!:~-""'ondet· l•'hdteK of Aus­
tJ·nlia": n. P. " 'hitley, F.R.Z.S. 

• \uguxl li-"_\ Xc-ltul'alist in • tt·ange 
Plat·e:-;": '1'. Iredc-1 h .. , F'.H.~.R 

A uguxt ~7-··IInuget· n ncl Ilat\'est in 
Ol·rnnin": JlisR E. Bl'<lmell, M.A., 
Dip.Ed. 

~l .. plemht>r 10- "The EcH·ly Gold 
l>iggel's of ~ew Routh 'Vales": T. 
Hodge· :-;mith. 

Rcptembet· 2-1- " Dcn·wiH's Life and 
'i\' ol'l{" : C. Andet·!:H>n , M.1\..., D.Sc. 

(ktohet· 8-"Hat·nHdes and Theit· 
Rt01·y": P. A . ~leNeill. 

For· the school eh i ldren the following 
1 eetnre~. with 1 he H ppt·o,·al of the 
Depa rt1nen t of Eel u en t ion have been 
c-lrt· .. lnged. The leetures tommence at 
2.30 p.m., and occnpy forty-five 
minutes. 'fhey at·e ful ly i llustrated by 
lanter·n slides and ~pecimens. An·ange· 
m ent!-i fot· attendance of s<"holat·s are m<tde 
by the Department. At the close of 
leet n res oppOI·tnnHy will be ghen the 
pnpi1s fo t· questions and diseussion . 

~ l ny 26-'·Bjt·d!'l": .J. R . K inghor n, 
< '.~l.Z. S . 

.June 9-''Ma nunals": ID . L. Tt·onghtou, 
C'.~l.Z.S . 

.June 23- 'Shel1s'' : ~liss J . Allan . 
July 7-"Spidel'H": A. Musgrare. 

F.H.E.S . 
.July 21- 'Geology' : 'P. Ilodge-Smith. 
A ugnst 4-"Rept.il es" : J . R. Kinghot·n . 

< 1.l\II.Z.S . 
August l8-"I1"'ish e~": G . 1). 'Vhitley, 

J~\ H.Z.S. 

September 15-"Shor·e L ife": Ti'. .A. 
~lc:N eill. 

Septembe1· 29 - '' l useds": K. C. 
.Mci(eown. 



:M.\ Y 11, 19:l6. T l l E AUS'l'RALI AN l\iUSEU~I ~IAGAZINE. 49 -------------------

The Feet of Birds 
By J. R. K I NG H ORN, C.M .Z.S. 

T HE .inspirat io n to wl'ite t his story 
nro~e ftom inquiries by many 
chi ldren met with d uring several 

tont·s of country rl istrict s, and I now 
wonder just how many 
young n<ltnt·n li s1s ot· field 
work~•·~ giYe much of t heir 
t ime to t he study of t he f(let 
of birds c-1nd t he great \'ariety 
of ~tnlC'tm·<-1 1 adaptations t o 
be found c-1mong t hem. 

P t·ob.-1 hl y i hel'(:) a re a few 
"~h o deh-e into t he subject 
bu t t he great major ity of 
bird lorers pay mot e a tten· 
t ion t o colour aucl soHg, and 
hehadom· generally, t han 
they do t o structnt·a l adapta­
tions. If obs~t·\·ers were t o 
extend t hei1· in terests a l ittle 
thev won ld learn that t he 
foot of a bi rd plnys Hlmost <-l R 

grea t a p<u ·t in t he f4earch 
fo r da i ly food and i ts 
a cqnisit io11 ns does t he benk. 
A ~tndy of feet nnd he<-l ks 
Jeads t o a bett er understand­
ing of t he gene1·a l lu tl>its of 
birds, nnd jn a ln·oad sense 
sl1ould point t o the k ind of 
food sought nftet· a ncl to t he 
type of lo<·ality in which 1 he 
species 1 iYes and carries ont 
i t s daily dutie.-. 

t u t·nl a dn ptat ions, a nd eYen tually the 
e~ta bli. hment of new species. 

Ev idencp t hat the t ype of leg and foot, 
t ogeth er wi th t he structure of the beak, 

In a pt·evious art ic] p·::· it 
was poin ted ont t hat food, 
the pt·o(·ul'ing of wlli ('h is one 
of t he great chi \'i ug forces 
in nature, i R avai lab le 011l y 

The W hite-heacled Stilt may be 1·egarclecl as tyzJical of the 
w acling bi 'rds . Th e l egs are long, the toes straight and w ebbed 

at the base. 

to those bh·ds wh ieh are adapted to col1ect 
i t; t herefot·e the sean~h for food, and the 
struggle to secn t·e H, p lny · a big part in 
eYoln tion , c-l lld is a prime factor in 
bt·inging about gra dual changes in struc-

* "The Books o( Birds ", A us lr. M u s . • .1Iag., v, 8, 
1 93 4, p. 265. 
B 

wou ld in cl ienie t he ldud of country in­
habited by t he bil·d migJ1t l>e found in the 
following examples. 

Rpeeies sneh as tree cTeepers have t oe. 
with long, Clu ved, a nd sharp claws fo t• 
clingi ug to i he bt·nnches or bark of a t ree. 
and, n · an extreme, tote:t11y diffet·en t from 
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the toes of o~1l'iche~, t 'lll ti N, 1Jll:til. doll crPI , etc., 
whkh nre t e1Te~trinl in hahit ~-; nud ha,·e no 
hind toe, or a1 mo~t «I t·tuJ inw111 a ry ewe, a11d 
which ha ve Rhort, h (•e:1 ,·y f<--<'1 m en·(• m· l e!is 
padded fol' w;;~lking or runniu~ Hf1<'1' food, 01· 

a.,vay from their t->ll e mjes. .A g lnn <·e at the 
foot of aJmo~t H ny ground bird ~honl d tOll ­

duce the obsf>rYeJ· il1 e:1 t ~twh a foot mo!-lt 
c-eda in ly points to the fad 1ha1 the hit-d would 
11ot be fou11d in t he tl·ee~. <llld 1 hc-11 a ~-;trictly 
uu·sodal habit J•a ~ a i e nd e n ty io J·ed1H·e the 
toes both in tnunbet· a:nd leug1h. 

In som e birch~. !-in t:ll Hl-l swallows, which 
:-:.;pend n1ost of their 1 iw e:> o 11 t he wing;, th e feet 
;ue very weak and poo1·1~~ d eYe lop ed, indi<:ating 
that they play llO pent in t he ·ean·h fo1· food · 
but in swallow.· and bii·ds of s imila r halJits we 
1ind sh·ong wi11gs atHl ln-oacl flat lJeaks, which 
enalJle t he owue1· t o <:ntdt foo d while on the 
wing. 

L eft : The limbs of the ecretary Bird, a t errest?·ial 
cctgle, have almost com,pletely chan gecl in struct'u,re 
f?·ont a grasp'ing to a t en estrial type. The legs an 
long, toe.~ sho1·t, ancl c: la1cs blunt. E xcezJting tlle 
hi,ncl toe. the toot is not 7.t,nlike that ot the E11tu. 

LoweT left: Eagles, lcites . ll(m: ks. and thei'r allies 
possess a type of gras1Jin g f oot, but 1chic h is S1tited 
to the catching and holclfng ot swiftly nwvin.g 1Jrey, 
such as biTcls, 1·ablJits. cmc7 mice. Th e leg is short 
and 1JOtve?·ful, claws long, c urvecz . oncl ve1·y sharJJ, 
the g1·asping powe1· being turt l1 e1· in cr easecl by the 

fleshy b1£Zbs 'Uncl e?· t11 P toes. 
Lower Tight: The t?·ue s1.oimmi?1 g foot is ge11 era.lly 
f ully webbecl bet 'w een tll e toes. but sorne spec·ies lwve 
nw1·e fiexib le toes ancl slla?'1Jf1 ' c la.ws tor 1Je1·ching on 

t1· r>es 01· climbing on cl(ffs ancl 1·ocky l edges. 
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Rome bird~ ltn n• b~eome adapted mo1·e 
st t·idly to Hll <H"horeal life than othet·~. nnd 
haYe den•loped fe <>t of a peculiar nature. Rn ch 
1ypes in<:l ude the well -kuo,Yn p~n·ro t f~m il y. 
iu which the midd le and innt>t· toes are y okr<l 
togethet· <l tHl poiu1 fonnndR. whi le t he on1et· 
toe i s mot-e• ot· l e~s mobil e, thet·ehy fotmi ng H 

peded g t·a!o\pi ng foot hy whid1 food may be 
held np to i he henk to he nibbled at. A som<'­
whnt p uzzli ng fec-11 nre i n •·egaNl to J HU't'ot~ is 
that, while i he feet hn ,.e been modified speda lly 
fo r an ~nborec-l l life, som e ~petit>~ feed e:1l mosi 
en til·ely on t he gt·ou11 cl : t het·e is n o eh a ngc i n 
t he f.ypc of foot through t llis h<l bit, bnt i t js 
JlOtc1ble t hn t in i hP g t·ou nd J Hll'l·ot~ lH'Opet· the 
Jeg8 cue eomJH11"<1ti,·ely longer t ha n t hey <HI' 

h1 the mot·f• s1 t·i<'1 ly nt·b<n-ea l speties. 
Th e fe("'{ of i he gn•n t ma,jol"ity of bi nls. 

among whi<-h "·e lll ight place H>bin~. wtc11s, 
Rp<HJ·ows, and 1 he I i kt?. a1·e adapt('(] f01· 
peu :hin g. 'l'h e hin<l toe i~ ,,·eJI de ,·elopecl aJl(l 
c1 ll m·e f;.d t"ly long H ud s lender. wi t h shm·p 

Right: The toot of lit e Emu is ty7Jical to1· rnost of 
r ll e terr f>strial birds. It is .~pecially cl evelo]Jr>Cl for 
u:a11dng 01· running. The leg is powerful. the tor's 
short. blunt. cmcl stnlighl. the ZJacls undP1· th(> foot 

being thic k" ancl l eathe1·y. 

Lo1rP1· l t>ft : A LJnJe of s1cim ming foot aclapt ecl also [01· 
w alking. This is the lolJecl· t oe ty7Je. com:rnon to g1·ebes. 

cool s, ancl si1nilar bir cls. 

L011.'1'r right : 'l ' lt e zygoclacty le tool of a JJanot . 'l'he 
hind and o1ac1· ! Of'S point back wrt1·czs. w hilst tile 
secon<l and miclalt' toes are cli?·rc t efl toncm·as. tlle1·eby 
tanning '" tru l' graszJing foo l w l1ich can also be 1/S('d 

as a hand. 

! • 
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'l' llf' toot oj a typica' 
1racling l>inl. This foot 
f'nablrs tltr' bird to tcalk 
ll'ith comJ){O'alive ease 
on I ht• soft mud in 
search oj small aquatic 
crealttrf'S ?Cllicll tonn 
t11e 1lrinC'i7Jal part of its 

clir>t . 

<·le~ w~; w lt i I e th e~· 

ew1hle lhe birds io 
~~·;1!-\p I he !:-i letHlcrc!-\t 
1 wi~ ot· hl ;HlP of gt·n s~. 
i lwy ;u·p so <·on si t·u d e<l 
as not to h in cl0t· t he 
hil·ds i 11 hopping a hon1 
011 the gt·onn cl. 

The toPs of t1w .Jacrwa 
or Lotus B iHl arr cnor­
nW1tsly devPloped, thus 
cli .. <;tributing its 1ceig11t 
m.ore evenly over a wide 
area as it steps from 
7J lant to ZJ lant on the 
s·wJ'facP ot the wate1' over 
1chich the b i?'d moves. 

ec.1g les, h~ wks, and the 
like; v u 1 t u res art1 
sl'H \·engers, and merely 
W<lit uenrhy unti l their 
prPy dies before the~· 
commen c·e t o make a 
meal from t he e<HCcl· ~. 
Theit· feet <lre clmn. y, 

In the en~ les. owls. 
and m ost ot he I' bi r<ls of 
pt·ey, the IPg is shor t 
hut powerfully hnil t, 
ihe tlc1 ws are stt·ongly 
rN·nrn'tl. :1 n<lihe nndet· 
l-HII'fn<"e of 1 he tops ben r 

Typical t oot of a 7Jasse-rine bi1·d; 
'Wrens. robins, spa?Tows, tnagpies. 
cro1cs. ancl thousancls of otll e·r 
perching bi'rds have feet conto>·m-

with blunt and s lig-htly 
c· nrYed c·laws. beinp; 
adapted to shllldin~ 
:1 n d tn kin~ the full 
w e io·h t of tl~e bird whilP 
1 h e~:-> h eR ry, Stl'Ollg' b ill 

ing mO?·e 01· less to this plan. 

th i<:k I·ough pads fot· grasping pnr­
po~es. ettrtbling s n('h bird~ to snatch the ir· 
pr·e.v ft ·om tree ot· ~r·onnd as they s woop 
pr.1xt. nncl hold i t with greater security. 
Exc·eptions amon~ t he bh·cls of prey 
migh t he dtecl in the vultures, which do 
not hunt li\'iltg prey, nnd t herefore have 
not t he well de,·eloped gt·asping feet of 

tem·s off port ions of 
fl esh from whatever car cuss the bird nwy 
he feeding on. An extl'eme ex<ltUPit\ 
amon g hit·d s of prey is t he SecretcH,r Bil'(l 
of A f ri<'H. Tiet·p i K a ~pedes t.hni h;lH 

ndnpted it~elf to n terre~tr· i nl lil'<'. f!H', 
w hi le a good flier, it wa lks a bout srrking 
food in t he fo1·m of t'Ht~, sm.tll mnmm;tl~ . 
:-make~, 1 iznnl x, n nd gron nd IJ il'ds, :ltl d so 
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its legs nnd feet are t hose of a walker; 
t he legs are V(?ry long- and strong, the 
feet short and the daws blunt; the body, 
head, and beak alone indicate that the 
Secretary Bird is a· cousin t o the 
eagles. 

Cranes. stilts, brolgas, ibis, and others 
of the same general type, are regarded aR 
wading birds, though some species, such 
as brolgas, search for food mainly on the 
pl ains. Most of these bhds have small 
webs at t he bases of the toes, which 
enables t hem to move freely over the sur­
face of soft mud neat· t he shores of 
swamps or streams. Waders seldom 
appear to be in a hurry, their long legs 
allowing them to take slow and stately 
steps, and t o hasten slowly. In compari­
son to its size, the stilt has t he longest 
leg of any bird, whilst the frigate bird 
has the shortest. The latter is a sea bir d 
and therefore a swimmer and diver , 
though it spends most of its time on t he 
wi11g. It is generally thought that all 
swimmin g birds ha ve webbed feet, but 
this is not always so, for in the coot and 
grebe the toes are merely fringed with 
b1·oad lol>es resembling leaves, whi1e 
waterh ens have no webs at all, t he toes 
being long and slender. These birds spend 
most of their time seeking their food on 
land, patticularly in the mud round the 
edges of swamps, taking to the water on 
the approach of enemies, or to get t o some 
island where there is a safe retreat for 
nesting. Their feet ha \·e undergone very 

Among recent dsitors to the ~luseum 
were the following: wl. Bader, Trade Cmn­
missioner for France; 1\'Ir. vV. S. Jackson, 
London; Mr. S. C. Black, Johannesburg; 
Professor H. C. Richard and Dr. :B.,_ W. 
Whitehouse, University of Queensland; 
Mr. ,V. A. McDougall, M.Sc., Bureau of 
Sugar Experiment Station, 1\'Iackay, 
Queensland; Mr. A. T. Pycroft, President 

little change in the direction of adapta­
tion to the life of a swimmer, yet they 
al'e excellent swimmers. 

Pel'l1aps the most extraordinary foot of 
an is that of t he .Jacana or Lotus Bird. 
1.1le bird is small and light of body, the 
legs long and slender. and t he toes and 
claws long, straight, and almost out of 
all proportion to the rest of its measure­
ments . Here we ha ve a very special 
adaptation by which the Lot us Bird is 
able to walk or r un about on the large 
floating leaves of water lilies and other 
plants, stepping from leaf to leaf with 
confidence, its large feet distributing the 
weight evenly, so that the leaf may not 
be forced below the surface of the water. 
And so we could go on and on, giving 
examples of feet a nd their uses, in a broad 
anrl general sort of way. It is only 
natural that to understand the more 
intl'icate details of structural adapta­
tions and theh· deYelopment, one must 
ma ke a study of anatomical feat ures, 
more particularly the skeletal ones. For 
example. in cursorial birds it would be 
fo und that with the advance in pedestrian 
locomotion , the development of t he legs 
a nd feet is in exact ratio to that of the 
pelvic girdle, and so on; and, t hough it 
is not suggested that a detailed study of 
this important branch of ornithology be 
t::~ ken up, it is certain that a slight kno,v­
ledge of the subject will add to t he 
observer's pleasures when ramblin g 
through the country. 

of the Coun cil of the Auckland Institute 
<:1 nd l\Iuseum. 

* 
Professm· "\~' - .J. Dakin, D.Se., l\fr. E. C. 

Andrews, B.A., Dr. G. A. vVaterhonse, 
B.E. and the Honotu·able Dr. F. FJ. Wall, 
1\'I.L.C., Trustees, have been granted leave 
of absence, aud will be a broad in Europe 
and America for some months. 
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An Important Donation to the Museum 

I N eYet·y natural hi ·tory collection, no 
ruatte1• bow large t here ar e always 
many unrepresented species, a 

1111m he,. of which may eventua lly be secured 
hy m a n y years' 
w ork, othe1·s pos~dbly 
nen?t·. T n <111 institu­
ti on !-;1J(·h a~ th e An.­
h nliau ) I n s en m. 
wlJ fl l'<' oppor1 nniti rs 
fm· ti elcl collec- tin o· hY joo, • 

tlle H1aff are meagTe 
nlH1 n<·qui !-\it ions eon­
s i: t lm·g-el.r of l-; peei ­
m<'nH snhmitted by 
tltC' g f' lt Pntl pnhlie, 
this <"OlHlitioJJ 1!-i 

part itnlcu·ly <lppar­
e l l t. 'Phe exhemely 
gl'IH' I'Oil .' <10lll·11iOll by 
.U l t·. 11. .J. (\u·t et, 
B.A ., iR, the1·efore, 
all I he more Ya lu­
nbl(), for he h (1:-i pt·e­
sr ni e<l th e typ e 
ma1<' rin 1 f1·om his 
eo lied iou - a c-ol-
le<'i ion kn own to 
work<)I'!-i on Cole-

sometime President of t h e Linnean 
Society of New Sou t h Wales, has always 
had a love for his beetle~, and he has 
devoted m u ch t hue to their stu dy. He is an 

Honorary Entomolo­
gist to t he 1\'Iu~eum, 
to w hith he is a regu­
hH· visitor, and is 
widely known as an 
autho~1·ity on Ans­
tntli n n Coleopten1. 
Ilis ftrst pnpe1· upon 
beetles was published 
in 1905,and s ince that 
date he has described 

A us-

opict·;.t, or beetl e~, 

1 h t· o n K h o u t tile 
\vorld- 1 ogether with 

H. J . Carter) B.A. (Can ta,b.) . 

Ye1·y many 
t1·nlian species. These 
sc·ientifi c papers are 
valued Ly the en to­
m ologi <:al worker, 
bnt are ha rdly known 
to ~tndents of popu­
lai·ua tntal history; to 
these, bo,,~eyer, 1\!fr. 
C'<u·tei·'s name will be 
fa 111 i l i a r as the 
antbor of a delight­
ful book Gullirer -in 
th e Bush) in which he 
1·ecounts his collect­
ing experiences in 

mauy lntndreds of ,·petimen · p1·eviously 
untepref.iented in the Museum. This h as 
en <l hl ecl many hlan k~ to be filled, 
espedctlly in t be families Buprestidre, 
T'enebt·ionidre, 'istellid re, Elateridre, and 
Dryopida•, in which he has been pai·ticu­
l ~nly in te J·e!-ited. 

:\l r. ( 'artet. for many years a prominent 
educational authority in this State, and 

many parts of Aus­
tralia, on on e of which jou rneys it was 
the writer' s privilege to accompany him; 
its pages a1·e enlivened with <:uuusiug 
t·eminis<:ences of man nurl insect en­
countei·ed iu his b·a ve ls . llis wide stien­
tific knowledge had nmple sn)pe in ~J.lhe 
Aust'ra,lian I!Jnoycl opcc(lia) of which he was 
part ecli to1·. 

K.C.l\:IcK. 
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The Life History of a Tipulid Fly 
By LUKE GA LLA RD 

[The insec ts which form t he family Tipulidre a r e commonly known as Cra ne Flies or Daddy· 
long-legs , a nd a gener a l account of the fa mi ly, by Miss N. B. Acla ms, will be found in a previous 
issue (Au sTn. Mu· . M.\G., v, No. 6, 1934). In th e presen t a r ticle Mr. Galla rd describes the life 

histor y of one member of the family.- EorTOK.] 

ADU UJ' IX~n;cn). 

T liE n<lul t m ale ( F'ig. 1 ) of t h e 
~.eip ulid Hpetie:-;, Ot enog,ljna, bicolot·) 
i ~ Hl)()n t fh·e-eighths of an in ch in 

l ength , with a ~ma ll h ead a nd sh ort 
plnmose a ntentu(l . On t h e dor a l 
~m-fa ee t he t h o1·a x a ud middle of the 
<l hdomen <ll·e dark b1·own ; the 
tet·mina I <l hdominal l'>egm en t i s sur­
l'Olmded by n d a r·k hct nd. The ,·en t r a l 
s tn·f<-H:e i~ golden y el lo w in colour . 
The legs, wJl it h <-He rat h e r short a nd 
. tout for a 'ripnlid, m·e t hi·ee­
qum·te r·~ of an ineh t o one in ch in 
len gt b . a nd of a g old en yellow colour, 
d c-l rkening 1o da d~ ln·own tow~ rds 
the joint s. 1'h e w i11 gs ;ue dm·k 
ln·own but i t·an s paren t, a nd ha ve a n 
expn n ~e o f Hlight ly unde t· one in ch . 
'l'h e ndn lt fema le (Ij' ig. ±) h; Ja rget· 
tltHn t h e m nle, but lighte1· iu colour; 
t he cth<lome11 is wide t· a t t he 'base. 
'bn t tenninnt es i n n ~h aq) point. 

LARY ... E . 

~ On :\lay 2~, 19~4, at E pping, nea1· 
• y duey , I <'Ol1 ected from t h e r ott i ng; 
bec-n t of a dend Apple-t r ee ( A ngo­
phonc l a nceolata ) a bou t 109 
t•xam pl es of the la rn,c . In t unnelling 
tln·onu-h t he 1·o1ti rw wood "·hic-h was 

. ..... b ' 
Of t h e C'Oll !=ii s t e tl Cr of t hiek o·um on e 

oJ ~ ' 
wondet·ed ho w s n<'h ::-;l endet· and 

rl'he lm·n:e (Fig;s. ~ G) a r e abou t one 
i ndt in le11 gt h by t h t·ee-six:t eent hs of an 
i n dt in cl inmei er nnd m·e of the ord iunr.r 
Tipul id t y pe luniltg the breat hin g 
Hp it·n(' I P~ h iddeu in t he folding lobe· of <1 

2 

3 

6 

feebl e ln r·nc we t·e a b le t o w<n·k t h e i r 
wa y tlu·ough RU('h m a t e l'ia l. They 
<ll·e d it·ty look ing n ·ea ture. wh en i n 
thi~ m atl'ix , bn t Hfte r being wa sh ed 
t h ey h a ve qui te a d iffe1·ent appear­
a n ce, nnd n1·e ext1·em ely fUm sy_ Theh · 
segmentatiou is pronoun ced, ~md the 
integum Pnt i s t ou gh though so tt-a ns­
IJarent t hat some of the intel'11al 
orgam~ ar e visible. 

A T 'ipuli cl h'ly ( Ot enogyna bicolo1· ) . 1. M ale aclult. 
2. Pupa ju~t ernergin g. 3. D r y larv a. 4. Adult female. 

5. Pupariwm.. 6. F1·esh larva. 
P h oto.-L. Gallarcl. 
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s ix-lobed ~pinH·1llnr disk on the anal 
egmen t . Tt is to he noted t hat, in addi­

tion to the spinleu1ar di.·k. t his species 
has a donh1e pail· of long white gill p lates, 
sit ua ted ,·en t ra11:r on the anal segment; 
these t nrn upward. and are hard to 
deh.•<-t when the 1al'n'(' are dirtY. The 
Apir·a 1 fo1<1H o1· flanges are deYoid ~of hairs 
01· spin e:. The :egment!o; seem to wo•·k 
I i k e 111 oHe o I' a telestope. and it i~ t his 
nc·tion whi c·h cnnbl e~ th e l;u·,·a to work its 
w;~y 1 h l'Ough t li e stic·ky ma ss in which it 
lire . . 

I ' cJlll(' or tlw larnt> deYclop a nd pupate 
in oil<' )'P<ll', hnt othe r·!-! whi th, perhaps 
from ln c·k of ~nffkient nourishment, miss 
t lt( .. Ol'<li nnry hr·ood ~eaHon, will remain in 
the lar·ral t oncliti on nnt il the following 
y<-'<l t'. In lilY experiments a number wet·e 
l<' ft in th (-' jars. and t hese are still perfect 
lan<r . Thns we may conclude that the 
httTal ]Wt·iod h" oue ot· t wo yea1·s, accord­
ing to c·mulitions. 

.\ tnhnlatf'd <H'<'Otlllt of the 109 larn~ 
shows th(1t pupation beg ins in eptember 
or· eal'ly (klohel'. Two flies emerged on 
October 1, and between that date ::tnd 

The .\ 11 :-\l r·<1l ia n i\lm~eum'. important 
et·ounmi t" l'tlSP<ll·('h on nunine timbel' 
ho r•t) t ·~ \\' <1 ~ adntn<·ecl a ~ta~e when )!r. 
F .. \ . )l <· Xr ill Y i ~ itr <l Bri~hane for a few 
<l :l,r~ rn l'ly in .\pl'il at t he jn\'itation of 
tlw (~nerm;;land F'ore~t ~en·i ce. Coosidei·­
;thl p wcn·k w<t s <lon(l in c·on~olidatin~ the 
repm· t ~ <·ompiiNl hy )h. f' . . J. .J. 'Yatson. 
wh kh h<1 ,.e heen cl en· loped in clo e eo-

()('tol>er 18 tifty-~ix h::~d emerged, C'On~i~t · 
inO' of thirty-one mnles. nineteen female!\, 
a n~"'d six {ul~exed illdiYidnal s. After 
()(·toher 18 no more em er ged, but early 
in l\larch, 19:~:5, it was o usen ·ed t hat the 
experiment .i~us still con tained a nnmbel' 
of well grown lat·Y~. In two of the l arge~t 
receptacles I found quite a number of 
small larvro, h n 1f to three-quarters of an 
inrh in len gth ; t h ese had eYidently come 
from ep:g;s laid l>y adults which had 
emerged in t h e j a r s, or p erh aps from 
eggs whi<'h hnd been in t he soil when it 
was collected. 

PUPJE. 

In passing into t h e pupal form (Figs. 
2, 5) t h e hn·yre beeome ligh tly shorter , 
t he cut icle harde ns, a nd the extended 
spit·al folds of tlle egments become 
chitinized nnd toothed. The wing pads 
a nd legs are f olded under t h e thorax, 
nnd a pah of breathing h orns, about on(l· 
eig h t h of an inch in l e n gth , protrude out· 
wards from the fr ont of the head. The 
pupal peri od seems to be t hirteen to 
seven teen day . 

operation with Sydn ey a uthorities . and i­
now in t he press. Opportunity W<l S al~o 
nf'forded ~It·. l\IcNeill to make a close in· 
s pe('tion of timbe1·-testinp: sh1tion. and 
wha t·YeR in t h e Bdshane RiYer <llld 
~Ioreton Bay, I'PS1.ll t in g in the prepm·ation 
of a sp e<"ia l (·onti·i bn tion npon crustacean 
mal'in e bot·el'R for inelnsion in the QneetlS­
la nd pnbli('Cl tion. 
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Seaweed Crabs and Their Camouflage 
By F . A . M eN E l LL 

EVERY visi tor to the coast has noted 
the often a lnmdant weed growths 
which clothe t he roeks at the edge 

of the low tide zone. I t is het·e that the 
Seaweed Crab. find sanctuary. Except 
when disturbed by the questing band of 
~ome obsen ·an t human 

crabs move from place to place. I t is 
true t ha t a cer tain cu tting back of exces­
sive growth is effect ed with t he nipper 
hands of t he crabs, but it seems tha t this.; 
1n·ecant ion is at times ineffect ive. 
Start ling p r opor t ions a1·e often assumed 

t he lh·es of t hese weed 
dwellers seem to be Hingn­
larl? placid and free from 
molestation, for, coupled 
with t heir h iding h a bit, is 
t he adopt ion of a remark­
nbl:r d e,·er a nd effid en t 
method of disguise. and a 
deliberat e sluggishness of 
movement bor n of a de. ire 
to ayoid detection . E '·en 
when captured. one of 
t hese erabs will r emain 
motiouless, so t hn t 011e 

conld be deceiYed i nto 
beliedng t hat life wa . · 
extinct. It is t heu t hc:J t 
little imagination is I'e­
quired to a ccept t he 
capt h ·e as n t11 e1·e bundle 
of seaweed because of t he 
fragments of gro,vt h so 
cnnuingly decked OYer t he 
back and liml.>s. 

A Secl.tlveecl G-rab, Nax ia spin osa. 

In attaching tb e eo,·er lets of seaweed, 
the era bs employ their efficient, delica teJy­
finger ed nipper s t o select a nd pnme off 
snit a ble SJn·igs of growt h. T heHe are 
t hen placed in posHion wit h as muc11 
ptecision as is exerc-ised hy a woman 
a rranging her coHfu r e. A nchor age i s 
effected wHh t he a id of num erous, stout , 
hooked hairs embedded iu t he substan ce 
of the back a nd limb~:; , wlli<:h tnl'l a r ound 
t he gr owths l i ke the t endt·ils of a vine. 
St r angely enou gh, t he weed ft-agments in ­
va ri ably grow t o lux uria nt diml"n !':ious, 
and these ver itable t ravelling sea gardens 
no doubt benefit mor e t han norma lly ft·om 
t he chan•J'e of wa ter recei ved when tb e 

t:"! 

by t be weed coYerlets, a nd t hey are so 
hea vy tha t t heir bea rers could not ti·ans­
por t them were i t not for the supporting 
power of t he seawater. Relea ·e fl-om such 
a predicament must mer cifully come when 
t he per iodical casting of the old shell for· 
a ueY\' and la rger one t akes pla ('e in t he 
life of the t rabs. r pon this happening, 
~ui table sp1·ig.· a re selected from t he old 
cove1·iug wit h wll ich to deck the new sllell. 

In t he selection of coverings t he Sea­
weed C1·a bs ha ve shown I·emarkaule 
instinct . Experiments JtaYe proved t ha t 
indhi duals t ransfer red from one endron­
rnent to a notller totally cli.ffereut jn its 
colouring and growths, luwe methodic·a lly 
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remoYed the late camouflage from their 
bodie and substituted a covering in 
keeping with the new smTotmdings. 

At t he extt·emi ties of the walking legs 
is a cunningly deYeloped adaptation fm· 
rl i nl-{ing to the seaweedf.i a the crabs move 
a bout, and which gnards agah1st dislodge­
ment b~· the wa,·es. Each is armed with 
a cui·,·ed c·lnw-like !-!pine capable of being 
hl'onght bntk against a hnmp 01· pro­
trn~iOJl on thr joint abon• RO a!-1 to form 
nn im)JP J·fec·t nipper. T he feature iR 

---
clearly sh own in 11w nc·c·ompanyiug 
illnstration . 

T he two I oc·al form~ o f ... e:nveed Crah 
are k11 own nnder t he teehn i<·n I name 
N a.ff'ia. T h ey n re 1'<'11'€' I y Fi<~ell apa rt horn 
their '"eedy environmeni. The few sped­
mens which f a l1 1n·ey to the fi shermen'~ 
nets or are <·ast H~hore after heavy 
ga les neve1· fa il t o exdtP eomllle11t, 
and e:ne freq u en tly ln·onght to the Ans­
traliau ~lusenm fo t' explanation and 
id en 1 i fiC'ati on. 

Review 
Buws 01-' ( '.\PI<; YOHK l' l':xrxSTT LA. Ef'OLOGI ­

( ' .\L );'oTEs, F'IELn On~8RYA 'rrox · . .).XD 

('.\T.\J.()(;l ' E OF' ~I' E('t:\IEXS ('OLI.ECTKD 

ox 'rll J(~:I·: EXPI':DI 'l' I OXS '1'0 X OH'l' lf 

(ln: ~-:~~ 1 .. \xD. By Do:--:Ar.n 11' . 

'riiOi\J sox . D.~('., HeHe<ll'th Fe11 ow. 
t· uireJ·sity of Jl(:' lhunrne .• \ nstnl l ian 
~ <11 ionnl ReHe<ll'C'h <'oun ci I, ~Ie l ­
bonnH•. IHH:-5. (.\ngn~ an<lHobel'tHon 
Limit(•<}, 8yc1ney.) RoyHl 8ro, 82 
pages. 10 plateH, ~ maps. h;. 6d. 

To the Ol'll i thologist the ."('C:llltiness or 
t·t>linhle <11111 authenti<- liten1t nr·e clen l i no· 
\\'ith the hi•·cl-life of ( 'a pe Yo1·k iH a uTeHt 
J • 1 l:l 
lttlc J·an<'e. 'Phe \YOJ·k under· J·edew e\·ell 

) 

1hongh it hp small. is an ext •·emelY Yaln· 
<thl(' one. and ornith ologi ·ts will ·find it 
or gJ·(';l t <l~s istan ·e. ' 

The s(.> <·t iotJH dee:1l i ng \Vith t h(' t1assi­
lkation ol' the ('Olllltn· , fl oJ·a·fH nna <l~SO­
('l:l(iou <l l 'P;ls. and <l.ffiuitie: with :Xew 

Guinea, tog-eth e •· witJ r t he map showing 
the prindpa 1 fan na 1 <U·eas, e:u·e particu· 
lal'ly Yaln abl e. 

~~ regrett~ IJ l e omi ·sion is t he <tl>sence 
of dahl of ol>set·Yation of eet·tn in ~pecies. 
espeda lly in t he ta~e o f rnigrn n t~ ~nch <1S 

-:\~umeniu.li eyanopu .. ~ <UHl Erolia ruftcollis, 
and some of t he n om;.Hl ie bil·d~. Dates of 
obsel'vation <ne a l wny~ of n1lne. eYeu in 
instarH.:e~ whet·e specimen ~ •n·e not 
colle<·ted. 

T lw pl'imat·y ohjeti of the author's 
exped itions in 1 o thi~ ;.n ·ea wa~ nnthro· 
pologieal re~eH tTh , bnt 1 h e p n hi k:ltion is 
distinc·t edden('e of t he fa et 1 h<1 t he 
axailed him~elf of oppm·tnnitie~ in other 
dii·e('i ions. 

The pnbl i<.:Ht ion js wplJ p l'ill1()<1 . ;wd is 
<"Omplete \dtlr ind(\X. 

J.R.K. 
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Some Natural Enemies of the Engineer 
By ALB E R T E. J . TH ACKWAY. 

A PQ(" -:"1D I . I 1 d f ·~ .... , wm· .:1ng ~uow e ge o 
many ln·a nches of nat ural histo1·y 
i s p<nt of the ~tod.: -in-trade of t he 

snccessfn I mo<leru <"id I e11g ineer, a s wel l 
as of hi s t'o l leugne8 eugaged i11 the allied 
coJJ shudionH 1 m·ts <Hid ~C'ien ces of 
~nchite<·tm'e ntHl bnildi11g. 

'"Ph ose whm;e dajJy Yoent ions embrac-e 
tbe~e p1·ofessi ons 1·eqnire a Yet·y deep 
knowledge of' botn ny iu HO far aH timl>ers 
u eel fen· eonst•·u<"tional }Hlt·poses a1·e con ­
cei·n ecl. ...\ n in1 imnte acquaintance wi1h 
th e n <t tm·e. !5tl·ength ~. eh a t·a c-ted stic:. ·, 
and hnbitats of all sniia l>le t imbe1·s is 
indisp<·nHaiJle to the clelS ign ing enginee1· 
when <·onsidel'ing appropda t e ma tet·ia 1:-:. 
and \\' hen <:a lenlnting stt·esxes to he 
illl}HJxed ll]>OII hi!'-\ fa ln· itntion~. rrbe li fe 
histol"ies, <:hcn·a<·teti sti<-H, haui1ai s, and 
gaNtz·onomi<-nl like~ and dislikes of nn·i ­
ons i n~ett~-;, mol luscs, mammals and 
L>irds mnst nlso he induded in hi · si'OJ·e­
house of ne<:<~ssa t·y dn t a. 

'l'he cngineet• in pndku lnJ', and all of 
ns in geli(:' J·al. are de<'ply indebted to 
nnttne fo1· \'e1·y many of t ll e l>asi <: prin­
civlel-; of cleHign and appli ed mechani cs, 
an cl whilst it does not come withi11 the 
xcope of 1he title of thi s <U·th·le, an i llns­
ti·ation of i his fact m ay be of intet·est 
to the •·eadet·. 

Y olnme!-l tould l>e \\Titten and 
rhon~mHlH of examples de ·crihed, but one 
typi<-H I <·HxP m nst xuffi<:e. T'ake. f01· 
i nstmH:e, <'OITUga ted x1u·fate~. The wost 
c-ommon fOJ·m, per ha px, js t hat of the 
nhiqnitoux sheet of gah ·anized <:on ·n ­
ga1ed iron m~cd for fe 1u:ing, t·oofing. ~1nd 
sem·eH of other JHJt·po~PH iu <"i t y a nd 
<:OU Jltl·y. ( 'ot·J·n gated <.·<-n·dbom·d for pac-k ­
ing bottl es ancl ot lle t· h<t g ile a1·ti eles is 
ntw1 het· ex<"<."'l !en t a pp I i c-n t i on of this 
pl'in<-iple. rt'hese <·ommoupl<tte "nt i<:les 
il1 t01·po1·<l1e ihH1 wondeJ"f'ul nnd indi s­
pens<lhl<."' aid to engine<.•ring, the priu<:iple 
1lln 1 " (J;l( o1· <' 111'\'P<l Hur·face l.'clJ I be 

1·ein foi·<"ed against ex tetna l pressure to 
an almo~t nn<'mmy degree by mean · of 
in<lentHtion~ or ('Orrngations. 

X ow modf>nl engiucerin g science, so 
we believe, i s indP.bted t o the biralvf' 
( Prlecypod ) mollll se <·ornmonly call ed 
the ~(·;lll op ot· fHil shell for thh;, and H 

t·om mon s<·ctllop (Pecten maxilllU/S) of 

'l'his , ·call07J Shell (Pecten maxi?1ws), a 
nali ve of the Xo1·llt Sra. is cr eclit ecl witll 
lwring gil"f ?l to engineers the idea of 
corrugating C(Ttain Of thei r ntaterials in 

order to obtain additional strength. 
Photo.- A. E. J. Tbackway. 

the \\'<l1et·s or 1he lhiti s h I sle~ is <:I·edited 
wi1 h being the 1n·ogenitor of t lw i dC<1. 
TTet·e in X <.) ,,· ~o uth \\' ;ties we IHt\·e se,·et·al 
spt'<"it'H of' t hi s mollnse. Pect e11 mediu:s 
[)p in ~ ill<.} mosi plent ifu l. <lll of \\'hich cue 
<·o 1 · 1·u~n t e<l to <1 g1·ee~ ter ot· l e~s deg•·ee. 
<111(] ('<lll 1 h llH Wit hH(HIHl t·elnti\·elv h e<-IYY . . 
oul~·d<le pt·Pssm·es witl10n t 1heir hnil 
shells <-O iblpsing. 'J'her e ( 'HII ue found Oil 

th<"' Hy <lney f'or·pshm·PH n whelk (Tltais 
Nl((·<·illda ) fn ~hio11e<l in a simihn UJ<llllH' I", 

hn1, in thix t<1~e. the ~uell ix a nni\";lh·e 
{Uast(:'t·opo<l ); i i~ habitat ]!-; tl1e l'Ot ky 
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headlands, wher-~, due to its conugat~d 
eontours, it can withstand the full force 
of the Pacific b1·eakers, apparently with­
out inconYenieuce. 

'fl<;RM ITF.S. 

Pt·ohahlv the most destrnctiYe in!;ect in 
ihe world ·iH the termite generally, t hough 
erron eon~lY. <"alled a 'white ant". The 
dPJH·edatio'mo~ of this representative of the 
Tiexapoda m·e beyond calculation. In Aus­
i nll ia a lone the eno1·mous damage directly 
n1 trihuta bl e to the t erm He costs the 
<·on utry tens of thou:ands of pounds 
stet·l ing nu nu ally. Around the metro­
pol it<Hl m·ea the milky termite ( CozJto­
t r rm r ."' lor·teu.'l ) i~ the chief offender. 
'rh crc :ne, of conr~e, many other equally 
deHtt·nc·th·e Hpeties extant. In Queens­
lnnd c1n(1 the Xorthern Territory these 
pe~ tH ahonud in great nnn1bel's, and much 
mo11ey i. · Hp en t on clefen~i re measures. 
< 'omd<1etable t ime and thought ha\'e been 
~iven to devixing ways ancl means of 
exi.ermin;ltion, but no entirely reliable 
:1 nd c-ommercially prac-ticable scheme 01· 
met hod .·eem!-1 to have been evolved. 

] h·. )l. Osh ima, of t he Institute of 
8cit' JH'C, l"''ormosa , thoroughly i.nvesti­
gn le<l* the whole matter !o;Ome yeal's ago, 
nlHl :llggested that probably the best 
tl eH1t'netiYe speeiti(' was camphor green 
oil , obtained horn camphor wood ( Oinnc(y­
III OIIll/11 eo IIIJJlwra ) . Thi · substance, so 
l'ar, has not ueen obtaiual>le in Australia, 
~o that it::.; effectiYeness upon Australian 
limbers eannot ue ganged. The common 
Hpcei fi e used here is ereosote. This snl>­
~ lnnte. when fre::-:hly applied, quickly l'ids 
1 imher oE t he pests, but, unfortunately, 
its q ua litieR in this direction are not of a 
hu;t i ng 1Hl tnre. Its effect i veue , appear~ 
to decrease with age, and after a period 
of Home fifteen to eighteen months on 
Au~ ttali<ln hm·d"·ood!-; its \'alue become: 
negligible. due to the dense fibre sttucture 
making penettatiou diffic-ult even un der 
pte:s ·m·e. 

Dtniug l'eeent year.· .-ome success has 
bt}e n obtained in Austtalia by scouring 

* ' '\Yb ite Ants I njurious to \Vooden Structures 
a nd ~lethods of P r eventing the ir Ravages'' , b y D1·. 
)1. Oshima, P1·oc. P an-Pcteific Science Cong1·es.s, 
1923, Vol. 1. p . 332. 

and charring timber by means of an oxy­
acetylene torch suitably adc:tpted. 'J.1hi ~ 
pt·ocess is intended prima ril y to 1·emove 
clrv rot and other wood-destroying fungi 
nn'd micro-organisms, but, provided that 
the wood is not too badly riddled, it is often 
possible to sa ve the piece from termites 
and borers by the flame treatment, and, 
a t t he same time, r ender it immune from 
further attack. The average householder 
or other person desil'ing to presetYe tim­
ber in a small way could obtain qnite 
good results by u sing a blow-lamp for 
<'harring, 0 1• even, where pructira ble, 
burning t he material in an open fire. 
Oharring of wood i s one of the best 
timber presetTatives known and also one 
of the oldest, for it was p ractised by the 
ancient Egyptians. 

Contl'ary to geueral opinion, termites 
do not c·onfine their aC'tivities to t imber. 
They sometimes cau se serious damage to 
brick buildings by penetr ating into the 
wa lls and dissolving t he lime mortar 
het"·een the !>ricks. Bricks set in cement 
mortar appear to be imn1une. The1·e are 
many cases on recot·d of t hese insects 
<"a uRing th e failure of ele<:tric power, 
putting large districts into darkness and 
stoppin g electric tract1on. This is due to 
t he " white ants" working their way, as 
t hey actually do, t hl'ough cracks mHl 
joints in concrete trou ghing, and then 
penetratin g t hrough a1·senic-impregnated 
bit umen , lead hcathing, and oil-saturated 
paper until t hey rea ch the copper con­
ductors of underground electrica l power 
and distribution cables, a nd thus cause 
the electl'ical failure of the cable by short­
circuit. It is thought t hat the termites 
endeavour to reach th e copper conductol's 
fo1· t he warmth gene1·ated the1·ein. The 
suburban gardener who has not had the 
expe1·ieu ce sh ould note tha t white ants" 
will attack t he p otatoes growin g iu his 
garden. 

Hardwood timbers, particulady tJ1 ~ 
eucalypts, are t h e favouretl gronnd~ ?f 
t he pe~ts, although on occasions they w1ll 
attack ::.:ome of t he so ftwoods, bnt conifer­
ous g1·owths appear to be immune. 'VJ1_en 
a number of tests on var ious commercHtL 
"white ant" exterminato1·s were beiug 
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eo11dnded recently in ~ydney, h·onl>~uk 
(Buca lyptu .-; creura) post· wer·e buried 
j n gt•ontHl known to be infested with 
Coptotermes lacteus. An untreated con­
trol test specimen i.e., a post in its 
natural tate. and about twehe inches in 
diameter, was com pletely l'iddled by t he 
insects within four months. 

ImWI'LES. 

' rimber boring beetles-more vopularly 
know11 as boret·s-tan ~e a good deal of 
concern. There at·e mauy :species, but the 

2 

1. Th e Po1.cdt?' Post B eetle (Lyct'ltS 
bnmne·us) . 2. The Hoop Pine B1lJJ1·estia 
(Prospheres 1noesta). 3. The Fu.?·nit1t?'e 

B eetle (Anobimn pumctatwm.). 
N. B. Adams, del. 

most C'Ommon and in<'identally t he most 
destt-netive ;ue t he P owde1· Post Beetle 
(Lyotu.-; b·ru.rt/tWu.s) and the F urniture 
Beetl e (A nobium punctafrltm), ::~ nd to a 
less deg1·ee i he pin- a nd shot-hole bor·er·~ 
(X ylelJo·r ·u..., and l,)latytnu; spp. ). 

Powder Post Beetl es attack the sap­
woods of our eucalypts, but do not u,·ually 
extend 1heil· de p•·edations into t he heart 

of t he wood; thet·efore, they can be elim­
innt<>d by •·emoving the , apwood. The 
F'nl'n i tnre Beetle ho,vever takes greater 
tol l. <1.' it will attack old and Reasoned 
1 imher in hl'idgeR, buildings, and other 
engi need ng structure~. It shows prefer­
euc·e for the pineR, and is the moRt destrnc­
ti \'e h01·et· we have to fight. 

1t iR ,·ery diffienlt to r id timber of 
beetles. "\Vhere it is possible, extermina­
tion may he 1·egcnded as being reasonably 
eei't:-lill after satlnating the affected wood 
w ii h ke•·oHelH?. /1·1 situ this is sometimes 
H problem, bn t quite good penetration can 
he obtained by ~praying kerosene under 
pre~!-inre. A fil'st application usually 
el imiua1eR t he bon"rs, a second is almost 
in nu iH l> I y sn e<:essfn l. Sometimes creosote 
is used in~tead of kerosene. but tl1is sub­
~tan ('e, in p •·aeti('e, does not appear to 
be any mot·e effe<:tin) than kerosene, nnd 
it has 1 he added dis<Hl\'antage of staining 
t imber to <1 con ·id era ble extent-a mntter 
of ~ome impol'tan<'e in l>etter class work. 

:.'IIAf{J~J<: A0:D1ALS. 

BeetleH <He not thP on1y wood-bol'ing 
p(\StH with which the engineer has to 
eontend. lie~ d>Onr works, such as \vharves 
and j e1t i e~. ti mber l)J·idges over tidal 
e t·eek~ , wooden ~!tip~ and boats are 
n1 i H('ke<l, ('hiefty, by not necessarily, 
between i id e ma l'l~s. by l\'Iolln ·ea and 
Crn~1n('eH, 1 wo (· lasses of mar·ine animals. 
'rhe fotm eJ· i~ t ept·e ented by the "shell­
ti !:-ih ' popularly known as the cobra or 
shi p wol'm (Tc1·ed inidre family), of which 
tllm·e :ue n n n m bet· of species. The C'obra 
hm·e~ into t he heart of timber piles and 
othe1· mal'ine stn1ctures. The crustaceans 
c·om1H·L-e tlu·ee pr·incipa l forms of marine 
wood bOJ·crs, t·epresented by species of the 
gene1·a ('llelura, 'pha'roma and Limnoria, 
all o f wlli<'h attcl('k t he sapwood or recent 
an nnl<ll' ringr._, frequently obtaining access 
,·ia th e med u lhu·y rays. Pr·eventive 
mea~m·es agn im;t atta<:k by these pests 
i 11<' lude Hheathing the wood with a non­
fel'r·ous metal , im p1·egnating the material 
nn<le•· llectt and rn·es~ute with a creosote 
('OmpoH JHl, and, in some instances, by 
euta~ in g the timber with concrete. 
A1·ou1Hl Hyd11ey, nnti·eated Red Gum 
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(Eucalyptus rostrata). Ieonbark (E . 
crebra ), and, in pal'tieular, Turpentine 
(Syn carpia laurifolia ) ha,·e giYen useful 
lives, under marine <'onditiou . of 
upwards of 40 years. 

In an in~tt·ndh·e <ll'title dealing with 
protec-th·e men!-;UJ'el'l for the pr esei·Yation 
of marin e timbet· pile:, tontained in an 
ex lunt ~ ti n) treatise* puhli~hed by the 
~ 'ydnev JI:uhou r Tt·u ~t in 1932, 1\Ir. R. A. 
tJohnson !-ltn te!-;, inter (t/i<tJ that " the bal'l.­
covel'i ng of pile~ is undou btedly of great 
import mwe as n primary and natura 1 
m eH ns of pt·oteet iotl . . . . cl ne to the 
oils and }l(·id!'l C'O nhl ined th erein" . 

ItA' I'. '. 

Rat s ( NottuN rattu.., ) are a source of 
considet·a hi~ tt·onble to t he community iu 
genen1l. In sud1 pl n<·es a warehouses, 
.'!tips, stables. <llld <.'\·en the humble 
!'lulnn·han poultry y<nd, they are a real 
pest, all(l mn<'h money ancl ti me are spent 
in <ln <' IHlen ,·ont· to sern t·e their extermina­
tion. Tit<' en~in(•eJ·'s <· hief ,,·orry, in so 
f<-11' a.· 1 h<·~e roclen ts a re <·oiwen wd, i the 
damage they tH IIse to lead plumbing, such 
n~ pip in~. floors, flnshings, <llld other likP 
dPta ils. 'l' h(;' initial clr~mnge to the lead 
freq ll l'llll.Y rt•s~tll K i 11 setomhu·y destruc­
tion Plsrw h<•J·e <hw to l eaka~es of ·water 
and olh<'J' fluids. RntH do not attack 
coppt>l', nn<l fot· this rea ·on, amongst 
olhrJ·s, its usp is t·ctp iclly gaiuing farour 
in I ir11 of lrn<l. . \11 hough more expens h ·e 
in lit·s t c·os t. it will pt·ore to be an 
c<·onoHli <·;-11 <•x pt•n<lil ni·e \rhel'e conditions 
W<ll'l'illl ( i lx II X(.l . 

IL\BB! TS. 

Hahhits at·p popn bu·l.'· I·<•gatded as 
ht\ing pun•ly a problem for the man on 
the In nd. and the seriomme: · of t hat 
pt·oblt•m n:-; it nl'ft>ds the fanner and the 
gt·azic t· <·annot he orer-.·t l'essed. \\e are 
t ontt• t·nc<l at the moment ho·werer, '"ith 
t he dcpredn 1 ions o[ l he tab bit in :o fen 
us they ton<:('t·n t he engineer. Rabbits 
unuerm ine eart h wol'k !-i 11ece;:;sary for the 
cou t J·uction and shtbility of bridges, 

• "Destr uelion of Timber b y Ma r ine Organisms 
in the Por t o( Sydnt:y'', by T om Iredale, R. A. 
J ohnson and F . A. l\IcN eill. 

road~-;, t•nil wnyH, d;.~m !-1, a n<l ot he r engineet·. 
in<r works. a 11 of wh i<'h H ff(•et direcu,· r- . 
or indit·ectly tht' ~m fety of the general 
publit. 

"'\Yhere ~mch i ~ w<urnnted, rabbit-proof 
fences nre ereeted nround ma jor work!-i. 
In many <'H~es the <·on~tt·uctions are pro· 
tected by lnn·ying gal \'anized iron wir{' 
mesh a few inches u nder the ground, or, 
if eon venie nt, building t h e earthwork~ 
with emuse heavy stones or s imilar 
materia 1. Bit he r m ethod is effecth·e, but 
the la tter i s the more p ermanent. 

'"!"' he ex term i11a.t ion of t his introduced 
~nemy i ~ a m atter of na t ional import· 
a nce, aiH1 one in whirh t h e knowledge and 
serdee!'i of farm e1·:, zoologists, and 
eng ineer s s honld be utilized to the fullest 
possibl e ext ent. The eabbit i not only a 
sour('e of trouble to t h e engineer, it is a 
Yerv r ea 1 m ena ce to t he econ omic stabilitv 
of Anstn1 lia. · 

In a ddition to t he ground p ests, electri. 
cal ti·clllsmisHion line en gineers must 
study t he ml t n1·e and h abit of all bird. 
and elimbing animals likely to be 
enco nntpJ·ed in t he dh;tl'ict throuo·h which 
i t is proposed to consi 1·nct a line~ In thi 
respect the cn p;ineer consults the zoologi­
eal l'ltaff of t he mnsenm con cerned for 
exper t ndviee and information regarding 
su ch mH t t e l's ns wing spans of birds, over· 
all and I'eH('h ing length s of a nimals, and 
so 011 and upon the data upplied the 
design of the line H ~ l'egard spa cing of the 
tonductor i ba~ed, in con j unction with 
other netessary te~h n i<'al consider <ltious. 

RI ~0-'L\1 LED P OSS L\[ ' . 

'l'he faihn·.e o r a n e l ectl'icity upply i~ 
not neteAS<li'Il y due to eno·ineerinO' defects ._ ~ t:'t 

or t o ca u ses w it hin the ('Ontrol of the elec· 
1l'i<:ity supply ant horitie~. a s was ~::' hown 
w hen dea 1 i 11~ w ith t he te t·m ites. On quite a 
numbet of o<·<:asion s loss of ctnTent hnR 
l>een tn nsed by H ing-taile <l Post:;ums 
( P:·wudo('l/~ru s /.(fnigiuos•tt8) . These 
a uuna I ~ <: Inn 1> t he :-;npptn·tin g poles, get 
ao·oss the power o t· <lis trihution cable~, 
and thn , c1·cate whn t e lec t.ric;1l engineers 
call a ~h o t·t -cii·<·nit . ,.rhe possums, of 
totu·se, a t·e e lc ·i J·o<·n tetl but. their demise 
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does not eompeuRnte use1·s; fot the tempoi·­
ary loss of l ight 0 1· othe1· electri<'al 
apparatus. 

LACE 1\!0XT'l'ORS. 

A number of reports h a 'e been l'eceh ed 
from counti·y districts to the effed that 
elerhica l cu rrent F-mpplies had been 
jnterrnpted tlu·ongh la ce mouitors 

The ··goanna" ( Varamts ~c·arius ) g il;es 
elect -rical enginee1-.~ t 1·ouble thron{Jll 
c limbing 1.cooden 1JOles ancl short·c irc1dting 

elec /1-ic ]Jowe1· ana ligl1ting cables. 
Photo.- A. E. J. Thackway, 

(Var(I,IIU.'i raJ·iu.-,), H ll e:Hlept t1imbing 
reptil e, mHking to n ta('1' between t he 
phase~ of <'i tTni t ~ s n pported on wooden 

pole.·. 'Phe la<'e monitor i s known to most 
Anstrali~Hl S as the ''goanna ''. 

Ht:uhed wit·e placed around the poles in 
ltelitHl fH~hion wi ll stop "goanna~" from 
dimbing higher than the wire, but the 
ohshn<'1 ion Hpp:uently does not worry 
l>Ossu ms. Rcu·bed wi1·e also er,es Hn added 
p nrpof.;e: ii tu·eventR youthful specimens of 
t he most achnnecd fannal species-Homo 
sa }Jiens- fl'<>lll ~i\· i ng ]Jtactical demon­
~trati ou ~ in f.i llPJ)()l'l of Darwin's theory 
I·eganli11g t he evo htiion of man. 

Bl HD~. 

Hit·<ls of Hll kind!-;. horn t he smallest 
to the la 1·~eRt, Jlln fo\t be in<:lucled. The 
l->maller Rpecies nH1 in ly cause t1·ouhle by 
bu i lding t heil· nests in in con~enient 
platel->. Rome spede.· are a greater 
Hni ~an<·e than othe1·~ in t his r espect. J,oRt 
offke enginee1·~. part i c·ulad~· . e:ne much 
h m·a~~e<l at 1 irneR by the 1n eseuce of birds' 
n ests on tele~nlph Hnd telephone lines. 
Electri<'H I 1 r·an~mission lines m a inten­
a nce 8t:lffs ex pel'ienc·e annoyance thr ongl1 
t he hu·gel' l>irdR. Steel cross-arms, carry­
i ug- pi11 t.vpe immlatorR, fi tted on steel 
tra mauissio n line towet·s, have been 
J'<'pl a<·ed in a numbe1· of instances by 
woodeu <·J·oss-arm R, because bil'ds 1·esting 
on the steel me m lJe1·s h;we <'an sed elecj;ri­
ta l iJ·onbleH by pec·kin g at the copper 
<·o udn<'t OJ·s, nnd t h Uf-.1 f.;hott·cil·cuitin~ t he 
<'tHTeni 1lll·ongh 1 hc i1· bodies. Bi1·ds with 
cl laq.!t' wing spnn , when flying through 
t he lines. c·;m a 1. o c~1 nse trouble s hould 
they <'Oille in1 o tonta <.:t with the wires 
a nd the st ructm·e. 

'l'he fauun distnsse<l d oe.· not b~- an~· 
means exha11st the Ji t of trouble. ome and 
fles1rn('( i,·e bil·cls, mammals, aud insects. 
Ouly t lw fdnge of 1he . ul>jec:t ha~ been 
tou{'hed. 'rhe genen1 an d species 
menti onpd <Ue some of the pl'incipal ones 
ope1·at in g il1 N'ew South \Yale·, yet, even 
"·ithin t he limits of ou1· own State, t his 
I i s 1 <·onld l>e g1·patly enl :-nged. 
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Australian Shells 
Screw, Blind, Hairy-keeled and Worm She ll s, Violet Snail s, Car rier 

Shells and others 

By JOYCE ALLAN 

!-\C' HJ<: W .'IIELLS. 

W ITIT the ScTew Shells we come to 
a gt·onp which is unlike any of 
those pre\'iou~ly dealt with in 

this serie~ of ar·t ides on Australian shells 
' and whi<·h in<'lndes many of the more 

showy and intere!-;tiug forms. 
Some of t he crew hells, or a. they 

are often <·alled Tower· hells, make ve1·y 
handsome exhibits in a collection. Their 
long slender· ~pires of many whorls, orna-

La1·ger Screw Sl!ells. The laTge one in the 
centTc is TmTitella cer ea : on the uppeT left 
and ·right ot it are Gazameda tasmanica and 
Sti?·acolpus i1·edalei . and on the low e1· l eft and 
right, Tu1-ritella te1·ebra and Gazameda gunn'ii. 

J oyce All an, del. 

men ted with fine re\'Ol ving strire, display 
grace and symmetry, and their shape gave 
rise to their popular name. About one 
hundred species are known, inhabiting all 
seas, but pdncipally tropical and sub­
tropical. They range from the laminarian 
zone to very deep water, and so most of 

t hem are obtained only by dredging. 
Dead or worn ~hell s are often washed up 
on beaches. Australia has numerous 
different species in the waters round the 
coast but many of them are very similar ' . in shape, and so only a. representative 
number are illustrated here. 

Of t hese, Turr1'itella cerea is probably 
the hand omest. It is generally white, 
yellowish-white or light chestnut, some­
times marked with a darker colour, occur 
in the Indo-Pacific and north Australia, 
n nd measures between four and fire 
inches. It is one of the best known Screw 
Shells. There is some uncertainty about 
the specific name of this species, so I 
have left it under T. cm·ea. A smaller 
but somewhat similar form, with 
straighter whorls marked with linear 
bands of brown and a violet tinged base, 
is called Tu1'ritella ter·ebra in the Museum 
collection, and I will leave it under that 
name in this article. It comes from north­
west Australia, and is about two and a 
half inche high. A pinkish-white Screw 
shell, Gazameda gunnii, with a white area 
above and below the sutures, is about 
two inches high and is found in Xew 
South 'Vales, Victoria, and Tasmania. A 
brownish-yellow one, something like this, 
with coloured irregular spots, and two 
blunt spirals on the last whorl, is Golo­
sp'i1·a (tCoisa,, from t he same southern 
regions. Three small species from south­
ern Australian waters are Platyoolp1tS 
quadnttu8, Jigb t yellow flamed with brown 
and spotted with dark brown and fonnd 
in deep watel' in .New South' Wales aud 
South Ant:Stralir~ ; SUracolpus smitlvian'us, 
a tlureted spe<'ies having its whorls 
marked by trong keels and found ul o 
. d ' In ecp water; and Gl yptozaria opuleuta. 
a 1·ather solid glossy, milky shell, mc.u·i.>Jed 
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with pale l)l·own, nnd with two strong 
kPels on t he npper whotls and three spiral 
strire. There is a very common form in 
South An~tralia, Stira col-J1'U.8 in3dalei, 
nearly two inthes long, with numerous 
lig-ht 01· dHrk pnrple-hrown whorls marked 
with t wo p1·ominent spiral keels and 
spiral lira~ crossed by very :fine striro; 
H is also recorded from Tas1nania. In 
tlwt State also, as well as in New South 
\Vales and Victoria. occurs a. small 
species, Oolpospinp sinuata, only about 
three-quarters of an inch high, devoid of 
hea.,·y sculpture, and creamy-white 
coloured, marnlated with brown. The 
small species from Tasmania, which has 
nodules on the keels crossing its pale 
yellow whorls, is Cteuooolpus austra,Us. 
Yellow-bt·own bands of colour encircle 
the base of the body whorl and the whods 
aboYe and below the sutures. TU'rrit eUa, 
oingu/.ifera is a very small for1n from 
Queensland, with rather flattened white 
whorls encircled with a golden brown 
line on the periphery of the body whorl 
and aboYe the sutur·e on the remaining 
whorls. The sculpture is rather heavy 
spiral striro inclined to be nodulose on 
the upper whorls. 

There is a Turritella-like shell, Eglisia 
tricarina,ta, which occurs in the China 
seas and on rare occasions is found in 

The first figure is the Blind Shell, 
StTPbloceras cygnicollis, the middle 
one is Caecum Zilianum, and the 

last one, Mathilclona euglypta. 
J oyce Allan, del. 

QnPPn~lnnd. Tt iR brown, abont two inches 
laigh. aud differs from t1·ne SC'1·ew Shells 
in ha\'ill c•· dPe p ~ntm·es a11d much Rtronger 
l'l-•vol vi 11 ; l'i clgeH. A moug other similarly 
~-:hapPd ~IH~IIH, wlaic·h nr·e beR1 plac·ed nea r 

the Screw Shells, is Llfathildona euglypta, 
which grows to about an inch high, and is 
found on the New South Wales coast. 
This shell is conspicuously ornarnented 

S1nall Screw Shells. The three 
in the upper row a1·e Tun·itella 
cingulife'ra, Sti'racolpus smithi­
anus, and Oolpospi'ra sinuata. In 
the lower row are Platyco lpus 
quaclratu.s, GlyptozaTia opulenta, 

and Otenocolpus aust1·azis. 
Joyce Allan, del. 

with cross sculpture, and the apex is 
turned in the opposite direction to that 
usually adopted by shells. 

BLIND SHELLS. 

Blind Shells, family Caecidre, are 
rather irregular shaped and small, first 
growing as a spiral, but later their 
tubular shape becomes elongated and 
cylindrical. They inhabit temperate and 
warm seas throughout the world, but 
appear to be absent in cold waters, and 
although they show some resemblance to 
the Worm Shells, they are always free, 
and the animal, which is not at all shy, 
crawls about wHh considerable vivacity. 
There are usually three stages of growth 
in Blind Shells. First is the spiral stage, 
which is soon lost by truncation, the 
remaining tube closed by a septum; 
secondly, a curved tube 'vhich is also sub­
sequently lost, and, finally the adult 
stage, a curved tube closed behind by a 
septnm. Representatives of the two main 
genera, Ca.eoum and St?·eblooert·a,s, fignred 
here are Caeo~l/ln lil ia,nrwrn, a minute 
brown species, abont two millimetl'es 
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long, whic·h lh·e. along the ea tern A.u -
t1·a1ian coast, aud J ,trebloceras cygn i­
colli.<s anothel' minute ~he11 ot<.:tu·l'ing in 
the ~ou the J·JJ wateJ·s of .\_n~tnlli a. 

T JH; 11.\11{1-KEELED SHELLS. 

Th elo\e <He tJti n tnrban -l"·dwped he1ls, 
wi01 ke<'IP<l w!Jol'ls. the l'idge of which 
bear (' pidenll<l I fl'i nges in fl-e.·h or lhing 

I n lllf• lllJPc>r row are t 1! r (>e small 
lla iry-kt•decl ."\llells. I cuneula tor­
cu laris. Coutlto1tyia gracilis. and 
• irius baclius. 7'1w figu?·es in the 
bottom ro1c represent Sepa1·atista 
blainl'ilkana on the l eft and 
Cro . .,seola concinna on the 'right. 
Bet u:ren lllf' t u.:o rows is the Q1taintly 
s1wpe(l SJ>ecies Ctiloce1·as cyclicu,?n. 

Joyce Allan, d el. 

~pt>C'iuwns, hnt are without them in dead 
Rhe11~. J 11 .. \ n~tr·a 1 ia the fam1ly is repre­
~ented by onl~· n few v;enera and pecies, 
of wlli('h 1 he ones mo~t likelv to be found 
<H'e Cro.-<M'ola eoneiu ua, a 'p1·etty little 
~petie. , fi\'e millimetre~ high, from south­
ei·n Australian wateJ·R: I cuncula tor­
culari.' , an easil~· reco~nizable shell of 
similar ~ize, whith octtu· in outh-east 
and ~onthern ~\.n~tralia, nnd Separatista 
blain rill ea na, a larger, ,·ery pretty brown 
species, nearlJ an inch high, which is 
found in about ten fathom of water from 
Qneensland 1o ~outh Australia. Two 
other she11s of this family are S irius 
badiw~, whic·h ii'i only a few millimetres 
high, brownish, and heavily sculptured 
with re,·olviug l'idges, and i found in 
southern wate1·!;;, and Couthou.yia gracilis, 
a thin, ,-erJ small, gla :y shell, devoid of 
sculpture, and found in ~Tew South Wales. 
Hail·y-keeled Shells form the family 

Trichotropidre. An extremely ~inute, 
\'en r a 1 tra cti vely shaped shell, Ct·~loceras 
c yc.'fi cum, which oc('urs ~n Que~nsland, is 
a 1l ied to 1nem her~ of th1s fallllly . 

WOKl\1 S HELLS. 

The pe<"nlinr wo1·m -like shape of these 
shell s g ives 1l1 e ]mpression that they are 
not sh ells at c.1ll. F1·om a close regular 
spi1·c~1, the coil· become free and develop 
.in an it·t·egnhn way when it reaches adult 
~tage . \Vorm Shells form the family 
Ye1·meiidre, and live generally attached 
to sbellR, o1· ('oral , imbedded in sponges, 
or cong1·egate together in large colonies. 
They m·e exceedingly irregular in growth, 
stnlptn •·<\ and colouring and are difficult 
to identify beC'anse they often reproduee 
the sudace upon which they are stationed. 
'l' he inside of the h ell possesses septa, 
whic·h, together with the spil·al nuclear 
shell, di tingui. he. tllem from certain 
annelid wo1·m~. which many of them 
I·eseml>le. 

Main genera of t hh; family found in 
Austi·aliH are r erm icul(J;ria and Sili­
quari.a, <U1d only a few s pecies are figured 
here, owing to thei1· great similarity. 
Those of the fo1·mer genus are regularly 
tolled when young, but often contorted in 
adult form and sometimes form an 
inh·iC'ate tangled mass; they inlu~bit tem­
pet·ate and tropical seas. In the latter 
genus the shells are similarly spiral when 
young, elongated irregularly when adult, 
and a1·e di tinguished by a longitudinal 
groO\·e, or sel'ie~ of holes, which run the 
whole length of the shell. They liYe on 
coral rock ot sponges on tropic shol'es, 
and the spedes of the genus are mainly 
~ep:u·ated by the type of longitudinal slit. 
Of the commone1· species of vVo1·m Shells 
figtu·ed he1·e, the largest is S iliquarilt 
poncleroso, a solid yellowish-white species 
with a deep longit ndinal slit. which occurs 
in no1·th A nstralia ; a graceful, yellowish 
to pinkish species, S 'iUquaria welcUi, very 
lightly seulptured with longitudinal lines, 
and having the slit tilled below in the first 
few whol'ls, but quite open in tJ1e 
I·emainde1·, comes from southern Australia, 
and Siliquaria, benH~Jrcli} another very 
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coast. especially along 
that of ::Sew South Wales, 
bringing into the shore 
pelagic life which nor­
mally lives far out at sea, 
t he beaches are frequently 
lined with blue masses of 
Portuguese man-of-war or ... 
"blue-bottles". But on 

A f ,ew Wonn Shells. The jigu1·es in the uppe1· ?'O'W 1·ep·resent 
V ermic?tla?··ia Si1Jho, with the small coilecl Wo1·m Shell. Ve?·mi ­
C?.lla,?·ia w aitei, next to it, and at the ·right ot the ·row is Siliquaria 
ponaerosa. The three species in the middle 1·ow a1·e StetJhOtJoma 
mwleocostata, M agilina cape1·a.ta, wUh a ve1·y young tonn above 
it, ancl Siliqua·ria weldii . 'l'he elongated species in the bottom 

close examination of this 
blue mass t here will often 
be noticed amongst it 
numbers of very beautiful, 
frail, vjolet-blue snails, 
usually with a delicate, 
frothy, gelatinous egg-raft 
attached to t he animal 
within t he shells. These 
are the Violet Snails, 
Jo11~thina violncea, the 
Jarge1· sp<?cies. and Jam­
thin a cct-zJJ'eo latcCt) the 
smaller one, and some­
t imes a more globular 
spe<.:ies, globosa) which 
form the family J an­TOto is Siliqua?·ia beTnaTdi . 

J oyce Allan, del. t hinidre. Known also as 

g·r aceful but mu ch mo1·e elongated species, 
is a Queensland shell. A few othen Worm 
~he1ls are T1 ennioula;ria sipho) a common 
she1l f1·om :Xew South vVales, Tasmania, 

Purple Snails, t hese very 
beautiful shells are gregarious, and live 
H bundantly on the surface of the ocean 
where the water is very deep and of a 
colour similar to themselves. Once driven 

and outh Australia; a 
ve1·y distinct type, T1 e1"'mi­
culcwia, wa-itei) a few milli -
Inetres l o n g, w i t h 
cbaractel'i ·tic r id ges 
sculpturing it, which is 
found in deep water off 
the );ew South Wales 
c·oa~t; a South Austr alian 
fm·:m, StephozJo?na nucleo­
oo.·tota; and JJJa,gilvna 
eo J)(>J'(bta, f1·om southern 
Au~t1 ·a l ia generall y, a n 
ad herent, often solitary 
fm·m , ,dlic11 in its very 
(•ar· ly stage has a more 
1l·u e shell -like foi'm t han 
o1 hc·t· ~pec·ies. 

\ ' I ()LJC'I' loiN' AI LS. 

\Vhc•JJ Hi r·o11g" w inds 
blow off t hr Austt·1-tlian 

The fin;t figU?·e in the top row is the well-known Vi.olet Snail, 
J anthina vio lacea, next to it is uppe1· and lowe1· vi.ew ot 
Na1·icava angasi, then comes R ecluzia ha1·g1·avesi., with Zem·i,1·a 
aust'ralis between it and the small Violet Snail, J anthina 
cap1·eolata. In the botto1n 1·ow the th1·ee fig'l.wes Ulust1·ate Men·-ia 

cancellata, Onustus tJe?·onianus and TyZos1Ji1·a SC'llt'ltlata. 
Joyce Allan, clel. 
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a~hore. their· frail l'hell!'. are soon broken 
bv the !o\urf. and tho!'e not destroved in 
tltis way rarely find their way back to 
the open sea, bee· a m~e their foot is not 
adapted for loc·omotion, and they become 
the prey of birds, or are killed by the 
sun. 

One of the strange ·t things about the 
Yiolet Rnails is the e~g-1·aft-a family 
tnl it. Th il' rn ft m· float is seereted l>:v 
the foot of the ~tnimal. and harden when 
it eomes in c·onta<"t with t he water. 
Bubble~-< of air· arP captured and con-
1airwc1 within it . (·on\'erting it into a pneu­
matic <'11!-!h ion c·a pa ble of sustaining the 
pc)Jagi<' Rhell. On the under-surface of 
this ntft eg~ <'npsnles are attached in 
neat rowH, and later theRe become punc­
tured and the little snails tumble out 
~tnd tak<, their c·hanc·e in the great ocean. 
Thon~h the raft il-l IH'esent in bot h male 
nncl female animals ( in fact, if sepa rated 
fr·om its raft. or if its Yesicles are punc­
tured and the air escapes the animal 
sinks to the bottom and peri hes), eggs 
<Ue attaclwd only to that belonging to the 
fema ](l Violet ~nail. In some species the 
female is Yivip~nous. The distinct light 
and clnrk tone of the violet colour of the 
shells i!'l prohn hly a protective measure. 
The Rlwi1H float with the mouth turned 
upward!'\, and the exposed part of the 
!=lhell where the body lies is coloured deep 
violet. whieh hlends with the deep colour 
of the ~ea. 'rhe raft with its eggs 
attached is a tempting m or. el for a 
hungry fi~h. whi<'h. together wit h sea 
bir(L, ~kimming and scanning the surface 
for food . form the thief enemies of the 
Yiolet Snails. Resides the protective 
colouring given it by nature, it can, if 
di!=lhubed. exude n little cloud of violet 
ink, wl1ich, like the ink of the cuttle-fish, 
probably serYN; to facilitate its escape. 
For its own food the Violet Snail has 
only to thrust out a prehensile proboscis 
and catch small jelly-fish which swarm 
on the surface of the sea, and other small 
organisms, such as barnacles, which are 
frequently of the same colour as them­
selves. A little blue crustacean lives on 
the fioa t of these shells, obtaining free 
lodging and transportation. Large masses 

of these sna ils lu l\·e been found at differ­
ent t imes a tong such beaches as those 
north and sout h of Sydney, Dee Why. 
C'oll a rov ~ arra been, Palm Beach, and on . ' the othet· s ide. Bondi, Cronull a, and 
further south. A very good idea of t he 
g1·eat numbe1·s which segregate and so 
come ashore together when the wind blow. 
them there, can be obtained by anyone 
who has seen the large sprays of arti fieial 
'Vi ·taria m~de from t hese shells whith 
are in the V\Tindsor lVInseum, until 
1·ecently exhibited at Cronulla, but now 
ou a tour t hrough New South 'ValeR. 
The she1ls have been collected only on 
Cronulla Beach by the Misses 'Vilshhe 
over a period of yeat·s, and many hundredH 
ha\'e gone into the making of theRe 
l'ealistic sprays. 

Belonging to the same family as the 
Violet Snails is a slightly different 
shaped shell, of a pale creamy yellow 
colour. This is R eoluzia lu11rgravesi, a 
pelagic fol'm found along the shore of 
New South Wales and Queensland. 

T HE CARRI ER SHELL. 

One of the most remarkable cases of 
<:amouflage amongst shells is that 
exhibited hy the Carrier Shells. To 
deceive thei r enemies, and to serve as a 
protection against them, it is their habit 
to glue to their growing shell pebbles, 
fragments of rock or dead shells, or 
whole shells. The usual type of shell 
attached is a bivalve of which several ' . different kinds may be found on one speci-
men , although spiral shells are also fre­
quently used. The material added i 
t·estricted to that which is found in the 
Yiciuity of the place inhabited by the 
Carrier Shell. In some species, the shell 
is ·o completely hidden under this debris 
that its natural top shape cannot be dis­
tinguished, and the whole mass looks like 
a pile of fragments of stones and broken 
shells-a typical sea-bottom conglomera­
tion . The sharp edges of the jagged mass 
present a particularly uninviting appear­
anee to any creature venturing near the 
shell with a view to making a meal of 
its inhabitant. In some of the species, 
however, the protection is not so 
apparent, and the shape and sculpture 
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nf I 1tr ~ht' 11 en 11 he easily distinguished. 
lll <1'11 ~] Wt·it'S, howeYei·, the base of the 
~h<'ll i~ Jpf( fr·ee of impedime11ta , to enable 
11ll' <1lli m c.11 to move about unencumbered. 

( nrt·ier Shells live in deep water iu 
tropkn l sPas, where they sera1nble ~bout 
in n vet·y jerky JnHnner over the :ea 
bo1 tom, 1 he it· tlnmsy gait being adapted 
to s uit t he surfa ce on which they live, 
which is usunlly composed of roek and 
de<Hl ~hell debl'is . Boats tl·nwling for 
fish on the continental shelf off the New 
Rout h vYnles coast frequently bring up 
spetimen~ of On ustus peron,ian?ts in their 
tra wl nets. Carrier Shells belong to the 
f<lmily X enophoridro, and only a few 
species are known. 

Two other shells figured in this article 
eacb represent a different family. These 
a re Z en~in1 a'ust1·alis) from south -eastern 
Al\.ustralia, marked with deeply cut sutures 
and a furrow forming a tooth-like pro­
jection on the outer lip, and Tylosp'ira 
.f;outula,ta, a rather 1arge shell, which 
lives in deep water off the New South 
Wales coast. The former shell belongs 
to the family Zemiridre, and the latter, 
which has less smooth relatives livino· in 

0 

New Zealand, represents the fami1v 
Struthiolariidre. Two other species 
LVI e?"?'i,a oa,noellata from Queensland, and 
a very small southern Australian shell 
N arioava angctsi, are bot h members of th~ 
family Merriidre. 

A New Mineral Display 
Fluo r escence of M inerals in Ultra-Violet Rays 

By T. H O DG E-SMITH 

S
O~IETil\IBS when viewing a display 

of wonderfully coloured minerals the 
t hought wi.ll flash across the mind 

th a t a gl'eat wealth of beauty must be 
hidden below the surface of t he earth. 
It i!o; the sunlight that free~ the beauty 
that has been hidden away for countless 
centuries iu the darkness below. 

'Vithout the sunlight there is no beauty, 
and the ~nnlight after all is only wave 
mot ion of <:er·tain limited wave-lengths 
t hat ha ,.e the power of affecting our sense 
of vision. 'Phe 1ninerals by absorbing some 
wa,·e· l<>n~th~ and reflecting others give to 
u. · the ~e11 ~e of colour that is so pleasing 
to onr eye!4 . 

Jt wa~ in 1690 that tbe Dutch 
a~t r·onomer and physicist Huygens first 
~ ugges ted 1lu~t light was due to wave 
rn o1 ioll. ~irH·e 1hen tremendous advances 
~~~l\' P hrc• n rna<l P in our knowledge of wave 
motion. 'I'<Hla y we ~pen k of many differ­
<' Ill ki11clH of wnve~-Honnd wr-1ves, wireles~ 
W :l \'('~ , <llld HO 011, 

The wave-lengths that produce light are 
extremely small, and yet can be measured 
with amazing accuracy. For convenience, 
a unit of length, known as the Angstrom 
unit (A.U.), has been adopted, measuring 
one two-hundred-and-fifty-millionth part 
of an inch. The ordinary spectrum is so 
well known as to need no description 
here. The longest wave-length of light 
(7,600 A.U.) creates the sensation of red, 
while the violet end of the spectrum 
possesses the shortest wave-length (3,800 
A.U.). 

There are, of course, wave-lengths 
immediately above and below these limits 
which do not affect our visual organs. 
Those which lie beyond the red end of the 
spectrum are called infra-'red rays, and 
those beyond the violet end are called 
'ultra-violet 'rays. 

It is only the ultra-violet rays with 
which we are concerned. Their wave· 
lengths vary from approximately 1,600 
AU. to 3,800 A.U. The effect of the ultra· 
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violet 1·ays on minerals and other sub­
stances was first investigated in 1834 by 
Sir David Btewster. though it was not 
until 1 52 that Sir George Stokes coined 
the word "fluo1·escence ', from the fact that 
the phenomenon wa: 1Je:t ~shown by the 
minC'1·al fluorite. ju. ·t as opalescence is 
best sl10wn by th e oval. Although more 
than one hundred year have elalJSed since 
HI·ewF:tE>r's fh: t experiment. , no explana­
t ion of th e mecl1ani:-;m of fluorescence has 
been fol'tllcoming. In fa ct, experiment 
bas only acl.de,·ed seemingly contra­
dictory and conflicting results. 

The new case in the mine1·al gallery 
of the ~luseum contain s an apparatus for 
Jn·oducing ulti·a-,·iolet ray.·. rl'he essential 
part of the apvaratus consists of a 
me1·cury-vapour arc in a tube made of 
lead gla !-1~ t outa iniug small quantities of 
nickel and cobalt salts. The tube is 
coated with opaqne material, so that only 
the ultra -violet t·ays, ' dark light" as it 
is sometime. called, are alJowed to reach 
the specimen on di spJay. No one source 
of light wi1l provide the wh ole range of 
the ul tra -violet 1·ay:. and t he arc used in 
thi ~ ea ·e covers sUght ly more than one­
qn:uter of the J·ange, that iB from about 

)lr. E. le G. Trough ton mammalogist 
of this .Jln .. enm, has 1·ecentJy had the dis­
t inction of beiug elected e:l Con·esponding 
Uembel' of the ZooJogical Sodety of 
London. 

1Ir. Tronghton has ccuried out many 
impcntant I·e8ecuches upon the unique 
m;.umnalian fauna of Au tralia and the 
Pacific, our kno~YJedge being considerably 
advanced thereby. The collection of the 
ue('essal'v data involved considerable ..., 

tl'a velling, 1\'Ir. Trough ton journeying 
many thousands of miles. Upon these 
expeditions he also collected important 
nat1n·al history material apart from his 

- --
3,100 A.U. to 3,800 A.U. "\iVhen a 
fluorescent rrlinera l is placed under the 
violet rays its appearance is entirely 
altered. For instance, colourless fluorite 
from the famous Weardale locality, 
England, appears to glow with a bright 
blue colour. However, another specimen 
of the same mineral from the same 
locality gives no response whatever. Why 
this should be no one can say. All that 
can be said is that some substances, both 
artificial and n a tural , have the mysterious 
power of absorbing the invis ible ultra­
violet rays and emitting in their stead 
rays of longer wave-length. The colour 
exhibited by the specimen under these 
conditions depends on the wave-length 
of the emitted ray. 

So it is that t he hidden beauty of a 
specimen revealed by the sun's rays may 
even be transcended by the rich glow of 
colour t hat is revealed only by the ultra­
violet rays. 

Our first t hought is replaced by a 
query : Can science reveal any furtl1er 
hidden beauties in the now prosaic speci­
men that only saw the light of day 
because of man's sear ch for wealth? 

spedal interest, t he mammals. The 
results of his r esearches have been pub­
lished in '7 a1~ious scientific journals, here 
and abroad. 

A few yea1·s ago, whilst on long leave 
and at no co,·t to the State, he visited the 
museums of Europe and America, study­
ing the types of many Australasian 
species in theh collections. The housing 
of t hese types in foreign coll ections fre­
quently hinders research workers in Aus­
tt·alia and lVIr. Troughton spent a con­
siderable t ime in examining them and 
making copious notes. Apart from these 
investigations, lie studied modern 
methods of museum technique. 
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OANOE111E1V 0111 '1' 1/ FJ PU FlA l ll. 
'! 'fir' Jlftlirr·.'i of llt C' l )·nrari D eltct?, Pa7nta,, hope loll.<}, JWITow, clug-ott.t canoes 
whi,·l, e11ab/(' tftf'lll to 111ore N'IO'iftly o.fo11g the to·rtuouN watenvc~ys of 
1/i f'ir lr' JTiiOrJJ. 'l 'llr' y 8fOIIlZ to })J'0 1Je l tlteir re8sel 'U ith JJerfect balance 
Oll(l rhylltm; llt l' ir skill ;.., iJI(lir-aNre of a life Nj)CIIf largely on tlte water. 
N (' r r• ro I ri rr· r (·u 11 Of' . ., of 1 11 is type arC' o 11 c'a: lt i.b it ·i 11 tll e Ne IV 0 u i 11 ea. 1-1 all 

of th e . 1 u..,trulhut Jlh.usewnt. 
Photo.- Cnptain l~tnnk nnl'ley. 
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ITEADH.DTT ERS' 'l'ROPH IB (. 
'l'he Uoaribari people of tlze Delta Diri. ·iou} Papua) are renou:ued man-eaters. Along 
the lcaterfront of Jlero wa rillage the.·e drcorated heads stanrlupon stake. to impress 
the ri...:itor with the head-hunting prowess of the i11habita11ts. A thirst for 1'euenge) 
e.tcitcment or a reputation for ski:tl i-n war motirated head-hunting raids now 
forbidden by the go vernment. AfteT tlze head ha:s been b1'ought back to the village it 
is denudecl of fi e.·h, aud a great u;ooden nose and protruding eye ·) 'inset with Job's tear 
seeds are attached to the skull, changing it from ctt tlving of hunuttn sentblance to et 
grote:sque horror. Presen;ed heads of ·many types may be seen ·in the Australian 

.M use um, galf el"ie8. 
Photo.- Capt<.1in l1"rank Hurley. 


