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• 0 'R FHONT l OYJ•;R, Tlw Bro l~a m· ~~Hive Companion (Mat l! ewsemt rubicunda P erry) is by 
Lilian ~~~ 1lhuul. 1t 1:-;. 111w nt' a sct·ies oC nostcal'Cls issued by the Trustees of The Australian 
MU!'l'Um. 

The BJ'olga l)l'lnn~~ t o th ~ 'nllh• fami ly. and is m ot·e distantly r elated to the Herons, which 
an· <:oJnmonl y miHralh•cl c· ,·anc·~ in Aust t·alia . The Camily conta ins a comparatively small number 
ol sw•c'H s but is wiciPiy ch~ll'ihut £' cl. bein~ fountl i n every continent save South America. 

Tlw Bn1hm i~ fnnncl nil oYer .\us tt·alia in s uitable localities, and has attracted a great deal 
ot allention uwinJl: tn ltf' rul'ious dancing ha bits. A g t·oup of birds will come together, set to 
llartnt!t'8, how. tht·u~l llwh· toug nc:ck s and beaJ(S up into the air, at the same time flapping 
thPir wings , j n lllp into lh i! ai•· with wings ba lf opened. and p erform a variety of curious antics. 

l t il" u mixrcl l t>erh t ', suh~iRtln~ o n lizard s, l'rogs, a nd insects, as well as on succulent roots. 
to cJbtain whlr.h it tc>a t ·~ up t h~ ground with its powerful bill. It does uot fly much, but on 
Octa~lunR smti"S at a gi'Nll lwigllt ln s weep in g c ir cles, uttering its hoarse croaking cry, fl·om 
Whi<'11 t lw ahoJ•iJ!inal name is del'ived . 

Tlw llf'til is macl•• nt t'cNl~. et ~ .. in murs hcs . and two long eggs, buff or white with brown 
blotdw . an• laid. 

~ E I .,l'E :\1 BEH- :\0\.E:\l BER, lHJ O. 
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· •Busun" Ui1·cl . ur· H•·ti-Caih·tl 'l ' r·u pi•· Bir1l ( Ph a ••fhuu ruhr il•atula ). l.urcl n " " '' l 'lan1l. 
'l'his ~rllllll n ·u:-. fh1• 'HII :o. t•llnt ':o. fin•f :t ff\•lnJif :at h11hitat ,:. rniiJI nurl~ 1111 : 1 lun.:t• ~•·all•. 

and n ·11s ori~in:tll ~ •·un:-.f l' ll l'ft•d a ltuu:o. t Cnt• nf ~ ~··ur~ a~u. 1'111111~ h:t\ i n ,:. h••t>u pr4nid t•• l h~ 
~< t•\'t•r:tl l'ricuds .,r fiH• llus t•uua . 

Jt h:t s rt'<'ellfl ~· h t• t•u r t ' lltull (• ll t• l l . ' l ' ht• , .. ,.hihif i"' ·t ht· "Hr I. ott' ll t·,~r ... . 11 . :-; . (; r ;aut • 
• J. H. '\\' ri~hf. : 11111 \\ . BnriH'~. \ Ill' \\ h : u·l. ,:. rullllll ha~ h t.•t• ll JHti uh••l h;- ll i~,.. liar ) !'Ou;u l ~. 

' l ' his ~r01111 i ~ t~ Jlit•:d ul' fht• h11111l rt•1l~ uf " hlllltt•~ ·· <If Uu,u u Uircl .... f<llln cl hr t• t•c liu,:. 
:dull~ th~ ru-.:~t·el t•litl's. fru111 st·a-lt•\ ' t •l tu nau1111f ni n -tup. un l.ctt•cl llun t• J ,l:tntl. , ,. :lt' fllltl 
n t•s f is huilt. flit ' t·~~s ht·ill~ laid un hllrt' ,:.rtt11111l in a rut· l~ ,. , ., . , ft•t• ur ll lht•r ~II I«Hhh· 

~hd Ct·r. 
'l ' h t• ('hi<•k is <'11\' t•rt•cl \\' ifh ~rt·~· or \\' hilt• 1111\\ n. :uul tht· in11naf11rt· hi rei h u:o. hlnt'l.l:o.h 

llllll'kill~s, " ·hic•h tli i(UIIIH'IIr i11 Cltt• s:afin~· whilt• 11111111. In li t\• l h t• Jlllllllll ,:.t• uf tht• mnh· 
is s utl' u st.!d n ·Hh 11 llt•llc·nft• Jtilll . hut Clti s ~o~uun t'ndt·~ unch• t• prt'"'t' r\ tlfl••" · 

' l 'hc no~o~un Bird th•rh•t•s itN nliiiH' t' t•uau flu· lun~ Nt'llr lt•t lnil t' ••ntht·r ..... \\hh·h. in tht• 
lt:lirt•d state.· , h :l\' c• n t'nnc•it•d rt•st•tuhl:lltc.•t• tu 11 hunl,..nuiu's naarllnt'-"' l'll..t•, ' l' h t·~•· fl•ntht·r~ 
tlu nul 111•t a s :1 r11dch•r , n s JIHJHtlurl~· ~"< lll'IHH• t• cl , hul llrt• ntc • n· l~ ch•t•urlllh t•. 

Hvs un U i rtls n :anclt•r fur anti "iclt• "' t•r I ht• " III' IUt•l' Jlllt' f"' 111' t ht• l111ll:tn :11111 P n'a•lll•· 
O<•t•:tu ~<. tt~· in~· n •ifh t'll ~'< t' In :all nt•:lth•· r~: lll'l'll~»iunall~ fh t· ~ :art• n~t•l "lOt u n lht• \11'1 rullnu 
4'HIINL 
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A Message 

A I·'E\\' Yt'a1·:-; <lgo .\ l 1·. ~ . F . . \ln1·kh:1lll , .\LA., B.Li11., ihe11 Ht3 t t·ehny of the 
.UtHWllll1 :-i .\ :..;~oeiafion or 01'C<l1 B1·i1:.lill, ;.l('('Olll p<lllied by P J·ofes:..;or 11 . . <'. 
Hi c· hnt·d s. I >.Hc .. or l lw llni,·e1·si1y or Qtl('ensJcmd nMde a snncy of the mn~eums 

or .\II SI1·nli: l :* I hi s \\':ls O il bl•h:lll' o r i he <':11'1l eg-i e ( 'OI'])OJ•ation of ~ew Yol·k aml the 
)lusl' tlllls . \ ssod:tl ion. 

C'clpt;tin .\la l'khn m . now or tlw Bt·i t i:-;h .Expedi1ion;.u·y Fon·e, i~ P1·e~i<l eu t of 
tht• .\ l nsenms . \ :-i:-iO<·i ;ltioll , and in the .Jnn <~ issue of t he .lfusezuuN .fourllal he ~f>uds 
lilt• fo ll owiu~ Jll<'ss;tge 1o lti s nH~m he1·s which we t·E'pt·ini, fo1· i t ha ~ <1 m eaning whi<·h 
allmn:-::1 a ppt·P<· i;tf<•. 

A MESSAGE FROM THE PRESIDENT 
(CAPTAIN S. F. MARKHAM. M .P.) 

Some years ap,n when we were tt·ying, unsuccessfully. to get a very distinguished outsider to 
take on the P1·esidt>nc·y or the l\l useums Association. I reme mbe1· that he aslted "What does t he 
President h;n-c lo do?''. and that Si1· Henry Mie1·s replied, wi th hi s inimitable smile, "His 
principal job is to delive 1· a P1·esidential Address". I t hinlt t his is the first t ime in the history 
of the Association in which a P 1·esident has rail ed in that important duty. But as a serving 
soldie1· in t he B . KF. it is difficult "to see life c lea1·1y and to see it whole", a nd to give adequate 
attention to so impo1·tant a duty, and I learn with pleasu re t hat Sir Cyril Fox has consented to 
fill the b1·each by opening a di scussion. as Chainnan of t he Council , at the Association's meetmg. 

A few months ago I was visiting museums in Norway, and I do not think anyone then 
cou ld have p1·edicled that the fascinati n g Sanclvig Folk Museum at Lillehammer would become 
part. of a battlefie ld , 01· indeed that museums f1·om Trondheim to Prague a nd from Gascony to 
v--inland would he taken ove1· fo1· \¥ar purposes, with irreparable damage to treasures of 
intemational wo1·th. As I see I hings. all t hat we have been fighting for in terms of cu lture 
and a1·t fo1· years will be checl{ed. confused and even pervet·ted until peace rules again. For 
some of us the1·e is the pride and the honour of helping to push back a ruthless barbarism 
that is t he enemy of eve1·ything w e h old dea1·, bu t we shall fight. in vain i f behind us the1·e is 
not kept buming with a s turdy lig h t a flame of learning and culture. The great task or 
museums aud art ~all et·i es in t hi s country during the wa1· is to help preserve the basic sanity 
or our peoples and anyth ing that ca n be d one in this r espect will be of g reater ultimate value 
than most or us pet·haps can now realize. In a way I feel lil<e a deserter from the forces that are 
battling towards the lig ht, but equally I 1mow that unless we can halt, repel, and extinguish 
that soul-darkness which is ev ident whereve1· th e Swastika flies. there will be neither light nor 
c·u llm·e in this c·ount ry for many years to come. 

1 wish you well in you1· deliberation s an d hope that when the time comes for our next 
Couf<>rence in .J uly. 1!)41, we s hall be able t o meet as we m et in 1939- united, resolute. and 
ronftdent or grea t· <t cl vances but wilbout lh <.> background of crises, wars, or rumours of wat·s . 

• ,\ n. 1,,,,.1 1111 th• ~~~~~ .. u•11 ~ nnd .\1·1 (:u. llt· •:' ";; or -\UHtJ·a.lil~. by _s. 1•'. i\ l nrl.:hnm. :'lf.A .. B.t..itt.. 
an(J Pro f. 11 (' lli<'llard:-<. liSt• .. to th•• (':trnt•glt• < Ol'JHll'ClllOn ol ~ t.'\\' 'l o r k. ( ~1U!<t' Ums .\ss <'iation, 
l.orulon. I !1:1::. > 
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Aboriginal Stone Arrangements 
Australia 

. 
1n 

By FREDERICK D . M cCARTHY 

A I/J'IT01 .,.G ll ih (o' <thorigine:-i se t np 
si one n t·t·;t ngenH"I d~ of \ ' il t·ions 
kind~. 1llr t e1·m "mege:1 l it~~~·· i~ 

rarely applied to 1hem: the ~tom.':-; nsPd 
HI'(' 1101 RhH ]Wd, l'ill'f.']y ('X('('('\1 1hl't'(' ft't't 
in length. atHl Oil€' 0 1· two men <:<lll n l "·;ty~ 
lif1 ot· t·oll thrm into pl<t<·t'. ) lcg<t I i t Its 
<11'<~ ('i1 het· "mnde of. o1· lll<ll·ke(l hy. l;t q .!<' 
ston('~('. ;u·ecn<l i ng to i he Ox fot·d English 
Hidiomn;r. so that. shitfly 1-i]H'nking. 
many of the ~\ns(t·n li <lll sf l'n d m ·('s c·ollH' 
" ' it hi 11 this d l'(i nit i ou. }f egn I i 1 Its. h o \\'l'n't·. 

m·e nsnnlly ('Ons i<l ered to be hnilf of 
;n·i i fi<'i n 11y ~het peel stones ot· of J'O('ks so 
hig 1hai many men wonld be t·<•qnit ·ed 
to mo,·c ihem. l lwy belong- to <l definiie 
<'lllt ut·;tl pet·i od. an cl m·c ;.t sso<·i <lied " . i t h 
.il!h<ln<·tld ha its noi found i11 ~~nslt·<lli a: 
fo t· 1 hese l'e<lsonl-\ tlw t enn ·•st o tt P 
; n·t·nngemeni ~" is npplied in Ans!t·ali<t. 
Th~y o<·<·nJ· th 1·onghont the g-t·e;.ltPJ· p;ll ·i of 
the ('ontine11t <tncl may hP l'IH!-:~i fipd :ts 

followR: (1) Fii' lt·hHps. (:?) ~Ionol i llti'. 
( :~) IIenps lllHl <'H iJ·n ~. (4) C it·t lr:-; ant! 
lines o f ~tones. (3) ElnhOJ·nte <ll'l':liJU'£'-
meuts which ('OJllhi ne (:.!) 1o r±) . ~"" 

T h t> lish-t r :t(ls :t t Br.-warJ•ina 
l'X1t•ud t'c1r a quarh •r u t' :t Hlil t• 
:ti<Ht~ a r o <·ky I m r :tt·ross 1 ht• 
JJnrnou R h ·er , Xc·n ~cHa th 

'"=ll·· ... 
Photu.- . \ .. ). NOI'th. 

I•' JHII 'I' IL\1'1->. 

'l 'ltr s. in tp lpsl fot·m i s ;t low W<lll, two 
to lltt'<'<' fl'('( ltiglt, of sto u<?s built on a 
sltn ll ow ~ho t·<•: in sO Ill<' c·;.t s('s t l t(l wall 
PXIP ttds out to sen n:-; mnC'It <I~ :wo feet. 
.\ s t ltp i id <• t·('c·ed Ps lltt> fisl1 HJ·<· spe~u·ccl 
ot· I :1 ke 11 \\' i I lt sc·oop-11<'1 s. 'l'h is type 
()('('Ill'S Oil I hl' ('();.ls1 s or 1101'1 hP I'll ~\.m;. 

t l '<llia illHI (lttt'<'lll·d;ltHI , ;Jt ]•ot·l Rteplten!-\, 
\'('\\' Rontlt \\';.l l <'s, :111d )fonnf l>ntton 
lt;.ty in ~o utlt .\nsit·;.l lia. 'l' he s;tlll(' cleric-e 
is ntilix<•<l in flood ('hctmwls in the 
iniPt·im· .. \ I B onl i n in Queensl<uul. and in 
C<•ntt·;.ll . \us tt·Hii a. g·n p~ <11'<' 1Pl'1 in the 
\\' t'it·s. ;llHl 0 11 a !-\ i O IH' plc:l1 l'c11·m heneatb 
;t tH'I iR plcl('('d in1o \\'h i('h i l tl' fish fall 
1ltt·ongh t he• g<lp: c·oni('<l l tt·r~ps m<Hle of 
('illH' HI"(' II S('tl ill 1 )1(' SHIIlC' \\':l)' 011 the 
Qu <><'llSI;.lJUI ('OilSl. 'I' h<• m os1 l'<'lll<ll'k::ible 
(IX;t lllp iP i s at Bl'P\\' ill ' l'i 11 <1 011 1 h<• n:uwon 
I{ i n'J'. ~ (l\\' ~out h " ·nles. " ·heJ·<' t·ow~ of 
PJH·Io~P<l pools Pxtrllll l'mm ltank to hank 
l'01· s('\'~ t ·<ll hundred y;u·ds: the W<llls e:ue 
('Oil~tl'lldPd of bcmld~t·s ('J·oclecl Ollf Of the 
~:l ndstonr hn 1· npon wh ic·h 1 he lt·;lps at·e 
huilt. ~\ 1 L nkr ontl;lh in \ · ic·IOJ·i;l are 
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l.iut• uf :< IHIH'"' at a li.n u t~· u tr i hal t ult•tu 
t•4.• uir4.• fvr f,: t tt t;,:-:t ruo:-.. l ~~ a ni l ~ ( ' rt..· •: k , ( •a t tt• 

\ Hrl... 
Photo.-t ·a·~ u la .\lt'c ' u ll iiP I. t•u u a· t t•s , . . \ u~­

u·aliau :"nlio na l n.._· ~<· HJ' I'h l'outid l. 

i'llliiP· IiiH'd c·IJ :IIllll'l ~. \\' i (h WPiJ·s a('l'OXX 

i iH•m. dt•:-:ignt-tl to IJ·;~p li!-:h ;l l'lC'l' fl ood~. 
n~Ji:nn i and 11 is :-:ons lm i 11 I hp:-:p il'<l}IS :llld 

In id dow11 ('l'l·ta i 11 l'lll t•s I'm· I hri ,. n :-;e. 

)I (I '\'01.1'1' 11 S, 

'l'IH'sl' <tt 'C' c·ommon in nm·th - wc·~t ...\us· 
1J·;IIin and haq• <l gC'nc1·nlly simil<n 
signili<-n nn• to !hP l lrlhll'<ll l 'O<'k mn f'\RC?R 
<lSSO<'iili Cd wit h m y f hology. 'rh e " 7

0I'OL'H 

IJ·i lw sn ~· f iiH 1 <I c·yJi lldt·i(·;lJ Hl01H' W;tH !-:('1 
l l ]l hy H g'l'l'HI t ll:tll. 1\rtll fllf'l' i. to lll:-ll'k 
tht> :--;pol IIP:ll · n Ire<.' whet·<• <I hhu·l~ :"nnk<.~ 
('('<1\\'IC'd CIH'I' hi s ihi l-!hH <tlld ;.1\YHk<.•JH'tl 
ldm .. \no the t· l'Pf ol' l'o lll' c•lollg'HIC' s ton('s 
sc•f 11p CHI a hill on•l'looki11 g <lll al'm oC 
tltP HC'ft n1·c• ~ai d hy tlw s :tnw t1·ihe 1o 
iutlic·:tt<' 11 ~t• ~po1 ,~· lt c> J ·r ~~ boobook owl 
stoppl'cl I IH• StP :l 1'1·nm fl ooding the lttnd. 
.\ s the• tide• I'Usc• IIH• o \\·l se<lll•d itst•l f 011 

this llill, rlllcl . wlH•ll it h<>•nd i h <> owl's 
ft·<u ·ful <'I'~' :wd ~-''"'' its bi~ c•,v<>s, tlt e sC:'<I 
•ll·c•\\' hadc Xllllll'l '011H ill ~ i<llH'<'S lll<I.V lH• 
quotc•cl of' ntotao lith :-;. tt<titll·nl nnd nl'ii ­
fic·ial. l'cn·mitt g to(c>lll c·c•n ll 'C'~-' i ll IIOI 'I h-w<>s l 
.\IJ '-~ II ·;IIia . 'l'ltu s :111 1 ' 11~-!< ll ' ili,Vill 1oh•lll · 

c·enhe f01· honey is a ty1in<hi c:al max~ oE 
s1 01lC, wh id1 hCJcl w eathe1·ecl in .<dtuJ pt·o· 
jN·1in~ ft·om i'lt e g-t·Onll(l , nnd a s imi.lat· 
lm t mtH'h l;u·ge1· mass of basalt in the 
Hal'<IOllll <'ll Ha np;es ]s ::~ cent1·e for sphit­
dli lclJ·rn . Two p ieee~ of columna1· stone 
a 1·e ~e t np as ihoug;lt intencled to rep1·e· 
sent t he open seed of n palm, the huit of 
\\'hi('l1 i~ e<1trn , c:1n<l f01·ms a totem of 
1he ''' o1·ot·a iTibe. 'l'he K antyu tt·ibe in 
< '::1pe York say t hat a line of elonga te 
s i ou('s, np to tln·ee feC't hi~b . set 
on en cl <ll on g n 1·hl ge . 1·ep1·N;en t~ a file of 
k m1 p;H l'OOR, buck. (loe , and young, and that 
the k:Ul~Cl l'OO tnlCe~tOJ·I'i who lh·e in the 
n·eek below, nncl who plncecl the stones in 
po~ ii ion , ,· i~it t h em at night . ·l\Ionoliths; 
:I H-' set np on rerem onial gt·onndR in 
nnio 11 ~ J>n 1'1 l-; of the eontinr n t, whet·e 
~.:il·<·les ancl othe1· pr~tte 1 ·n H of ~tone~ al'e 
lni<l out. 

lJJ•:.\PR .~)I'D C'AIRSS. 

lie<1 p s o f ston es made by t h e abol'igines 
<ll'e wi<l esp1·eml ancl t h ei1· rneaniJ1g and 
l'nn cti on nny <:onsidet·a bly. T o the 
\\' o1·m·<1, ·one heap nun·lu; the s;pot whel'e 
a kanl-(m·oo wa s tooked by an ancestral 
l\ 'a 11djuua het·o. mHl its heat·t was placed 
0 11 a noth <'l ' 1·ock, a clm;;te1· at the foot of 
n Bottle-'.r,·ee si guifie5:\ t h e ph1ce whe1·e 
A' 11 I or u bad 11 J a 11· and j una he1·o, lay down 
t11Hl cli e<l . HJHl a small heap has on its 
top a lcn~l? ovc1l boulder which tepresents 
I he ponn<le<l and baked m as~ of grape· 
,·ine t·oots. A c·lustet· of stones on 
f'oope 1 · ·~ C'J·<"ek, Centl-al A ustt·alia, i s a 
Y<llltJ·nwunt n tot em-cenhe fot· tortoi es. 
Tht·ef> ~toneR in a dea1·ed space in the 
bnl';h J·evJ·eRent the male. female and 
yonn g of the eod fi~h :-1t a Kantyu ti·ibal 
toi em-cenhe in C<1 pe York. Auothe1· type 
of1('n l';CCn in n01·t h-west Austt-alia eon­
sis1 s of one o1· mo1·e p ebbles placed ou a 
lcnge l'O<:k iu. .<>itu; 11111 s a t one totem­
cent!-(~ of the \Yot·m·a tribe the ba~e stone. 
a 1·e<l OlH' sticking ont of the ground. 
is 1he ll e<Hl of i'h e H' (mdjtuw he1·o 
K11/onrb lt rlu ( mea nin~ "he-having-the· 
t t'Hilqn i l -clo\'e" ), H white 8tone set upou 
it iK ihe dove, an<l l-ie \'et·::t1 little ~tone~ 
m ·t• tbe ch idu.;. ht n <.n·t h-east South 
A'n~1 ,·nli;1 <l monn<l of s touel-\ wn~ plncetl 
()\'(' 1' <1 ~1'<1\' ('. 
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Ht•nt• aucl \'nit·u t1t' .s C"" ' '"' 
f ortnin,:; 1111rt .,,. Hu· llrrnu,:;t•-
n~t•nC '"' illuunC l•'u.sCt· r . 1\c•" 

Suut h ''' n h ·s. 
P h o l o.-C. C". Tow I ~· . t·O \Il'll·l'l ~· 
o r .A tll h t·o po log·i <· :il S <H' il'b' o r 

N~·\\' sou th \\'a l t> :-: . 

L<H g c> ht>nps W<' I'C' gn1chw lly bnilt 11p 
in t he Ohny di sil"ic-t of 8on t h _\ u tl'n li <l 
hy <lhm·ig i1H:s w ho pa ~secl h:v a n cl depos i ted 
<1 ~i onc on on e of th em. They we1·e 
s ii nc1te<l he i wePn nlll C') 'S, and the Jn·adi t e 
w;.ls bel ien •cl to p1·eyent e \'i l ~pi1·i t!' h om 
fo l1 owing- n nwn into t he n rxi n1lley. Onc> 
is twcniv-l'on r l'eei in climnet e1·. an<l 
nenl'l ,v i on r f('ei in h eight , nu<l i s 
estim ate<l 1o tOtn]H· ise H7,000 p ebbl('s. 
Simihu1y. 'Vm·m·n 11-ihe:-;men . w h en pa ~s­
iu p: n pyonp of seven <-H il·ns nec:n · t he S a le 
Hi vet·. pht tC' n s pe<n · m· :-;1 i t k n pon one of 
th r m ~o t hai 11H'.Y will not be bot h c1·ecl by 
s n Pezing a ll <lHy . S i1· O eo 1·ge (h ey m1<l 
f'm·negie oh:-;e l'Ye<l lm·p:e he<lps in \Ye~te 1 ·n 
A11st1'aliH bnil t np in t hi~ '"ny, ancl t hey 
o<·<·m· a lso in 1 hr B1·oken IIill <l istt·i<'t of 
~rw • ont h "·al e~. 

T heJ·e is nt l hll honsi e in Cent1·al ~\ n ~­
hal hl a lin(' of stone heclp~ sai<l by ~ i 1· 
Halch d n " penC'e1· to <le note t l'ihn 1 
honnclm·ies. Th <' exploJ·('t· GileR saw 
r,·enly R]Hl<'e<l he~1 ps, two feet ~i x in<"ltes 
h igh , en eh wit h n hu-g<? ston e i n 11H.' 
m iddle, il 1 t he H <l wl in son HangeR. S n C'11 
sel'ies oc·c·m · in fn 1· weste1·n X ew 80111 h 
'rnles nucl soui h-w0si Queensland, or tc11 
wit h Hing l<' b onlcle t·!' het wee11 ihe dns f r 1·~ . 
all!l asso<'intc cl w ith we ll -wot·n nati ve• 
1r<1 C' kR; 111 <'1'<' HI'<' li C<IJ>H HI011!1; <1 " p c-l <l " 
whi c·h l 'llllH l'1·om t he• VVi I son Hhre1· to t h r 
l l<llivr qnn i'I'.Y nt < ~opp1·a Ming i. ancl 
p<I N~ing nn1 h·<•s pi :H'<' n st on P npon t h Pm . 

_\ t·;ln• r nll~· c·owdntd Pd 1ypP ha !'; hePn 
I'PC'OI'dt>d i 11 IIH• I •~ I i ncl t•1·s R <lnp,es. It is 
111Hd<• of s lc1hs or s bl1P. l11 OIH' <1 hi-1 !';1:' is 
In id w i t h 1 wo p i<•c·ps 1 h 1·ep feet s ix in t hel­
lmtg :l tH1 s ix indw s wid e, 11pon whid1 twn 
s lightly s llol'i e1· slabs :ne phH·Nl at l'ight 
:111g les H P<11' r<ldl <' lHl: this m ethod i. 
c·01 Jt i l lll('cl to <1 h <' ight OJ' OYel· tlu·ee ft:>e1. 
1ht'l 'P lwi n •r 1\\'P II fY- c.~ i n·hi laYe 1·s in thE> I"' • I"' • 

i ltlTC'( -s hHp C'd c·:til 'll. L ittle wedge!' of 
si Oll P :1 1' (' i llS<'1'1<? c1 to offset 111H?n~nne~s 
in th p ~l nh~. Rix of t he.e rnil'ns 
o c·c· n 1· i 11 i IH• \Y <'l·oonee Ra ng-e. t ht·ee t> ll 

t op o l' n h ill in a l in e a ncl ft·om fil'1~· 1o 
r ighi y Y<ll'd s <l p<ll'i ; ~ome righ1.' y:u·tls 
;1\\':ly, o n 111<' " ·es1enl sl ope. ilw otht'l' 
t h1·e<~ fm ·m <1 ~· 1 ·onp. _\ l ;n~e flat ~tollr 
is phH·<>d l H';lJ· ~onw o f i he~e <·nil-ns. Tlw~· 
W<'1'<' ~nid hy lo(':ll <l hori rl' ines to he nsrtl • I"' 

in t·ain-mak in g l'i ic•s. On }[onnt Post e1· 
in ~<'w ~on1h " 'niPs i~ a n nnan•.,.ement ;-.. 

< ·ompo~etl ol 1ht·<'e h C'ap s in :m ea. t -west 
I i 1 H' . <111 () t h (' I ' 0 ll <' 1 0 f h (' 11 0 1' t h 0 r tlu· 
m i<l cll<• h <'np, n n d hes itl<' 1he latie1· i ~ <1 
<lonhl <' c· iiT I<' or ~1o nes; a s inglr h<':l p is 
lm il1 on Li111<• :\l oHnl . om p 1~1iles awny. 
<1 1Hl H line or I \\'Pllty bonld t'I'S ill ;J 

p a dd cwk hrl w<'<' ll IH' t w<:<' ll )I onn 1 s Fosll'l' 
and lln1·l'i s . 1 t s s i~n i fi c·;llH'(' is not 
k 110\\' 11 . 

( ' IIU' I , }!jS, 

.\ witl<•spl·c>:Hl c·us tom w;ls i n mnkt' :t 

l ' ill g' or s l o nps I'O IIIHI <1 plnf forlll 0 11 whit'lt 
<l c·o1·psp h:l cl lwc>n pl <H'<'tl to 1 ll ·~· . .\ n 



\11 arra u ,:. t · u•••ue .. .- .... tttiH'I'o 
r•• Jtr'"~··.tl • uflu,.;. ~""'"'u t u CU C\• u• ­
l' t' lltrt• " ' tht• I n ,.::uri u~ iu 
trlht• . IHll"th-\\l'"to•ru \ n~"otrnllu. 
l'hntn.-l 'n•t \ 1' . 1•;1\dn. 
••>llll• •s~· \\lsllalinll :";1\illll:\1 

ltt •l'o t ' .lll h I 'nlll\1'11. 

inqllt':'1 \\'il~ ht>ld hy t hl• old llH'll to <l~t·t• t ·· 
tnin who \\':1 ~ t ·P~pon~illlt• fm· t h e dP<lth. 
lli ~ idt•ntity w:1~ t·p,·t•;llt•d hy tlw body 
.ltJH·t•s whit-h tlt·oppt•tl 011 th e e:u·th, 
eitht•t· sph1~ lti ng- nnt! of the ~tones-e:t <'lt 
t ·Ppt ·P~c:>n1Pd ;t po~sihl(• t·n lpt·it - m· point ­
ill!;! in it~ dit ·t>l'lion. On tht• ('lat·t•tH·e Hin•t· 
~~ OlH'~ Wl:'l ' ( ' p);l(•t•d 1'0\liHl <I ~1'(1\'(', <11111 in 
wt>~H~t ·n Ykt cwia nronncl the l<n~e ovt' n 
momttl:-:. (in :-:.on w or w h it·h were hm·i:ll~ ) . 
On the ~onth t'O<lst of -:\<•w Ronth \ Yc-1 1<?!-\ 
~ IOIW <·it · c· le~. known n~ .Yruulli. wf•t·e 
'i~itNl hy nwdidnt~-uwn wh en t hey wi~ht•d 
lo t·ornmllni<:<tte with tht• :l t H·e~tt·nl !-;j)it·its. 
In th e )."nmlPW<tt· H:lllg"Ps the~e <'it·<·les 
tignl'l' tl in flu• ini tia ti on of :1 medkine-
111<\lt. Eyt·t.> ohst•n ·t•cl on :1 hill nea t· 1lw 
.\Lnn;1y Hin•r <111 ond ligHn' of siOIH"~ . 
tltirt,·- tht·<>t' fppt lotw and l' t·om tln·ep to . :--
six ff'e1 wiclC'. m:-Hlt:> of ~1 om•s wh i<'h pt·o· 
.i<'<'l ed np io fin• iudtes ft ·orn t he g-t·omHl. 
lt "'<l~ ealled Jfujtwt1Jirk hy the 11<11in•s, 
"ho sa itl i1 wn:s a phH·<' fo1· cli~en<'h:mtillp; 
<l JH' J·son :-tl'llic·fptl wit h boils. 'rhe .A1·mHl n 
of <'enh<l l .\n ~(J·a l i<l pl<H·<•d ston es m·ontHl 
a mau who <'XpPde<l to lw n1taeke<l wit h 
\\'(1 <l])C)lll' Ot' hy SO I'<:e J·y. 

On sonw of (ht.' Horo i11itintion groutHl~ 
of i->Olllh · C:'Hsi . \ ns1 t'<l li ;l stones \\'Pt·e 
plac·<'d l'Ollltd Clw <'in·nl at· s pac-es. whidt 
WE'n" 11p to :-1 lmnd t·C'cl l'<'Pf i11 clianlt'lt>l'. 
Otw Jll<Hl<· "" ( lt p ol<l JlH'II or the Peumhlt• 
lt·ihe lH><lt· t'h<• P <'C'I Hi\'(•t· <·m·el'ed s<>vC'n11 
anc' s aJI(I llacl smnllPl' d tTh·~ w i thin i1 ~ 
hollll<htry. It is pt·oh;lhlc• t lt;t1 lllHli.Y . o f 
1Jtc• ltUi lll·aJ dt·c· l(•H of ) HJ·~p hlcH'ks of 
1-'fOIH' whi<·lt oc·t·t n · 011 l tilliops in I ll<' 
gt·anifp IH'lt ill \ · ic·tOJ·i a :-11ul )\ew Ronth 
\r<t lP~>' st>t'' •·d <I"' IJoro gt·ounds. C'i n·l<>s of 

stones 011 1he hills ue:n Lake )Jn('qmu·it• 
w e t·e l'ai<l 1o have been plated then• h~· 
the e;1g-leltnwk. p1·obably by the spit·itn<1l 
anre~1ot of 1 his <:lent ot· moiety. 'rhe:v 
ha n~ l.w~n l'<')><n·te<l on 'M onnt Geot·ge <llHl 
in the Glou<:eRtet· <listl'ict. One <tt 
<Heniffet· hnd a ceniJ·al dn~ter of l't<mes, 
mul othe•·~ in the Pnte1·~on Rh-et· tli~tJ·i<:t 
had a stcme and nshe~ in the micldle. 1 n 
the ~ l.mlgee distri<:t B1·own <lesnihcd 
1 hil'teen et·ectiom; of loose stone!\. three 
feet ·in diamete1· and two feet high, ee1<:h 
huge euong-h fo1· a me1n to climb into. 
with <I bip:p;e1· one 011 a nea1·by hilltop. 

In w est e •·n Yi<:t01·ia and in South ~\n~­
tt·alia ('il·de!-i wet·e fot·mecl a~ a 1·e~nlt of 
plating stones 1·omHl hnt~. One tit·de 
1·epl'ese111H t he totem-centt·e for the white­
fish in t ht> 'Yor01·a tdbe·~ te1·ritory, ·wher(;' 
another 1otem-cenhe is H r -shapetl ftgm·e 
of stoJH's t·epresenting the 1·oots of the 
wilcl -p:rape, a hollow stone at one c>ncl 
being whe1·e the stem of the pl~mt 
emet·ges. 

!i; I..\BOR ~\Tl'i .\. IUL\ :->Gt::\IE)\TS. 

'l'he stt·ud m·es n head~· cl e. nihed C'Oll· 

sti1n1e the element~ of stone aJ·J·:tllge­
men1s i11 .\ nstl·alh1, bnt they nre oftf'n 
<:omhin(•d iuto m01·e el n borate pat tel·us. 
n. \IHlly 011 e1ny-p <l n s ancl 1·idges ('Oret·e•l 
with loose stones. \Vood .Joues de. n ibed 
an anrtngement in u ot·i hern Sonth .\ns-
1t•f11in whkh c·on!';iRh> of "mill ions" or 
~tones. 1 t eo\·et·R an :1t·en of 800 by ()00 
)':JJ·(l!-:. ln the micldle ihet·e <:ll'e h e:-1 ]> ~" 
np 1o font· feet hig-h, with loops nnd (·on­
nectin~ line!'\ <ll'OntHl i hem, and shni~ht 
I'OWS Of ('<ll'ffll lly ~c.>le('(p(] stone~ I'H<l i.Ht(;' 
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() ll t i 111 0 t h (' 1"<11}( 1 hi] h.;. ' \ w hi 1 (' Ill ;Ill 

"~.t'Oill' nn1 in,'' !-i<1 id t h<Jt it is n su b-in til-:iO II 
g'I'Ollnd of Hit' I<H'<ll i1·ilw, who tl<tinwd 
th.1i i1 \\':ls mncl l' by 1h(l spil·itmtl 
<lll<'e8iOt·s . 

• \n Hl'l'<lllg<.'HH .. 'Ili ~1i " "<'e lin;l 'Vatei'IH>IP 
on ihe Ii'in k r H'ivcJ· in ('en11·a l Anstnd in 
<'OII~isi~ of l'om· sets. 'L'wo an· we'll 
drfined tm·vrd lines. !-iix1y I'('E.'i lone-. 'l' lw 
thh·<l ~et (){'('llpies <Hl .n0n or :!00 't>y ;~(}() 
Y<ll'<ls. and c·o n ~is1 :-; of a 1 '- ~·dwped figm·t•, 
sixty ff'et long, with h0nps ni ea('l1 f' nd 
or 111<' two a1·ms. ~eal'IJ:Y an~ two par;.JII rl 
I'0\\'8 of ston0s, fiCty fec•1 long and six 
L'Pt'1 a pe-nt, and a tolled io11 of flat1etw<1 
sh1bs. np to i lu·ee feet high, set in ih(~ 
g1·omHL Some :'500 ym·<ls a \\':lY ;He on1ls 
;11111 cil·cles, <11HI ~ cain1 t~n fer! in 
cl iametet· <llld O\' C'l' t hJ·(-_)(' l'eC:>i h ig·h. 'I'IH• 
ron1·th set is auothel' sel'it>s of oYnls np 
io thi1·ty-six rrei long-. Th(' stones nsed 
m·E.' np to 0ighiPPn inchc's in <li<HlH'(<' I', 
and mostly np to hn~he inth<'s in hei~ht. 
This ext emdn' anm1gemC'ni was <1:-;so<"i 
Ht('d with c-1 <·H qwt sn;,1 k<' ;tn<:estm· who 
macle the w;lieJ·hole. <llHl J·ii('s fol' 11H' 
i ll('I'('HSt' of 1 he ~llil kes, C:llHl PI'Ob<1bly or 
ihe <1ncesim·'s <ldi,·itie:-;. \\'C'I'C:> (·anietl ont 
on the r-; it('. 

. \ se1·ies of <·onurcte(l ontls form ~l yam 
iotem-celliJ·e of the rngHJ·inyin hibe in 
1J()I'th-wcs1 .. :\lJstn1li;.1 .• \ nnmbel· or 
l-'imilcn· g1·onpi ng-s he-we been 1·et01·<le<l ilt 
f<n weste1·n Xe"· Ronth 'Y<lles, aml one 
o( ih(:>lll is 17() feet long .• \ \'el')' rin0 
<ll'1'<1llg·enH:> n I on Enchick ~founta i n, Xt•w 
Rontl1 "'\Yn le~. eon~i:-;ts of <1 <1 i \'ide<l O\'HI 
fign1·E> fift.v·fi\'e feet lonp; ;wd ni11etee11 I'N•1 
witle, with <1 heap at eHth <'1111, the si01ws 
being laicl ont on <111 exipnsh·e ex:posnn' 
of S<11Hlstone. :Xe;nby is an on:ll ~e,·enieen 
fe<'t lm1g, wiih <1 huge stone <11 its casie1·n 
('Jld :m<l <1 <· 111 ~1('1' <tt Hs wesie1·n end, nnd 
ro1·ty :V<Hcl!'\ np the slOJ>f:l is <1 gi·onp or 
dusi e?J·s sonw of wltith f01·m n ~qm1t'P. 
"rhe stmH's ns(l<l m·e 11p io nint•ieen inth<'s 
1hid.: . 

• \ noh1 hie f'eatm·e or :-;ome of 11H' 
f>lnhonlie <ll'I'Hllgeme111s is lltat ilH•y ;11·r 
<1:-;so<·iHied w iih <I <'HV<', to "·hi<-h tlw 
stouPs le<tcl. <'X<l mpi~R h0iug <11 J>m·h;llll 
Downs <UHI ~ l o;mn. Hon1h .\ usiJ·nli<l, HIHI 
<It 'J';ll I i<ll';l ill \\'{>S((' J'll \ 'i('( Ol'i<l. 

' l ' h t•st• stUIIt'"' ll l :trk tilt.' ,_itt• \\ h t•rt• I h i.' huuhuuk 11\\l ('OIU,td 
tiH· St"ll let rt•c•ot•fl t• i u t h e tt>rrit ur~ ut' tht• \ \ urt~ra t r ibe. norlb· 

\\' t•sh•t' ll , \ u:<tral ia. 
l'h oto.- .J. lt. H. IJo ve, co u•·tp~y S.A. ?.ruseum. 

Fin<111,Y. t llt•J·C:> i s t hl' <'llJ·ions tlls tom 
of 11<11 in•s plclt'i ng- st om•s ill t1·ee fol'l~~­
rJ'hns. in :-\m11ll _\u s! nd i<l. at- ~l c·Phe 1·son's 
Pill m· I'Ol'k hol P. n i le's Sil \\' <lor.ens of 
pebbles i 11 t hp t l'l't'S. illld <1 ( ~\lC'XHIHICl' 
~p1·ings hp s; l\\' tltl'lll w<·d~pd into th~ Col'l\' 
ol' (;'\'t? I'Y 11'Pl' I'Oilltd <l l'('l'('lllOlllHl gJ·OIIIHI. 

.\cc·ol'd.in~ (o lh1hl. i11 .\1·nhem L:;1Hl till' 
Jnn·pose of this t·usiotn wns to mm·k the 
hei•1·hi or ilH• :O:llll ;J( (hp time Of JlllSsillg 

~ ' 
loo: pot :1s <1 IIH'Sl-'Hgr to ot ht•t·s foll owing. 
Rtones w(l l·< .. ~o <lisJlO~-'<'cl i11 ('e11tn1l .\us· 
ln1lh1 <llH I f:11· \H' si<•t·n ~<'"' Sonth \Yales. 

IHS('{ ' SSIO~. 

'rile <1 bon• <les<Ti pt ion:-; wi 11 ~cl·,·<· to 
d<•monstJ·Hil' t hnt, al tho ugh the stonr 
<llTmtgrnwnts may IH' <'l<lRi-\ifie<l into 
diffei'Pll11ypc•s. <l!Hl sueh a tlivi:-don is c·on· 
n•nient l'oa· clesc·t·ipi in• pm·post'::;, it il' 
pm·cly ;nhil1·;n·y. hr<·nu:-;p it iR not <·on­
sistelli wi I h t h('il' l'nn<"l ion. Ead1 type 
i:-; use<l l'ol' mo1·r than <HI<' J Hn·po~t> in t hl' 
1·itnal a:-;~o<·i;l(r<l with lll;1g-k, t·rlip:ion :11HI 

m,viholog)' , antl. l'm·ihrJ·, <'H'Il 1o d<'llotr 
notable"' P\'<'nts i11 dni l v lit'r. 'l"his ht·in!!~ 
ns t-o thr impo1·t;tut· di:-;tin('(iou to iw 
d 1·nwn hrt w<'l'll :-:tntd n1·rs helit'''<'d to 
h;l\'<' b<' <' ll ll iHde h.r t lw myt hologil'al 
hrings who l i Y<>d in th<' mwirnt tl i·Pa lll· 
tim<-' wol'ld, and tlto~<' lllCidt' hy thP l iring 
H hOI· i gi llPS. rrhc• f<)I'IIH'I' g'I'OllJl ('011 1 pJ'i~l'~ 
II<JtnJ·a l si(Ps. t oh•m ('t'll(J'('s, initiation 
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g-rou nd :-: . fish I •·•q•x. :t nd pl:tcl'~ ;) ~~o<·i:t (Pd 
w it h l ' ll lf tll '(' 11<'1'0(':-; :tllcl lll:lgk. 'l'h p ~iips 
\\'h ich t 'O lllllH' lli O l·:tfl' :tll l'\'(' 111 iu f lt1 • 
j o lli' IH'.' i ngs or t ht• Ill." t holo f!; i(':ll IH•illf!;K 
:t t·P lt llll 'l' <·on•nwtt ly a l'l i fki:t I sinH't n t·(•:-; 
i11 I IOI' I Ii l' l' ll . \u :-; lr:Jiin :1nd <'<lP<.' Y<H·k 
t lt :l ll ill o i)H'I' p:tJ't s 01' 1hC' l'Olliillt'llt: 
;tl fltt>lll ti ll' <•pi sod t>s f h <'.Y t·omm<' lliOI·nic• 

:ll'l' l ' t' t• n:tc t Ptl in tlw l•i ::o:; (ot·k; tl t· it Ps. 
'J' Itt• I o ( l' lll <'l' ll t l 'l'~ <ll ' P i lli(H>l"bt 11 t-

lH' l 'tlll ~t · l't' I'( ' II IO lli('S ;]I' ( ' (':ll' l'iC'tl Ollt ; t t 

fltl' lll t'Ol' llt1• JHII 'JlOX{' Of ill t' l' t';\sing; fh~ 
;t~SCH'i:tlt•d (O (l'Ui i<· SJI <.' l'iPs . l >t ll'illg' 11H' 
t· i ll'S SIO IH1S llt;t_r hp S ll' ll (•k Wi1lJ tfnhs 01' 

oll l<'l' 1 '0 (' 1~:-; . pPhhlt-> :,.: tlJJ·owu into :1 \\'<11 <••·­
ho ll'. Ptll't lt m· wt~ic• J · distt·i h n 1<' d ;tl>oltt 
I hP :-;uJ·J ·n uJ Hi in ~s. tl tP pl:tn• 1 idiC'd up, ;liHI 

s11 1111: tilt• s :HTl'd :tppt•;tl i o mnk<• t he 
:-;pt•<'it•s nhull d;ud i s I'P<· it ptl d11J·in g 1he 
•·i I ('S . 

l 11 t·n nsi d e l'i ll g s fnll (' :JIT<lng rnw n t:-; in 
~\ IIS1l'il l i.t O IH' i s i ll l Jll ' t ' s:-;(' (1 by lll l' fcJd 
l h;\ 1 t lwy l'Ol· lll ctl l (':-;S(' JI(i;tl p;ni or t he 
d;t il y <1 1111 :,O:t' (' l '(' f lift> 01' flH' <1 hOJ· i ~ iiH'K ;t:-; 

\\'<:' J.: I to\\· ( h C' Ill. :t11d <11'<' 1101. t IH' t·f' f'oJ·c:> . 
J·p J i l 'l-' of il 11 ( ' X i j IIC'I Jl(-'(ljl)(' 0 1' ('llli HI '(' . 

---

1 ~'u1·i lt (:l1 · , <· lnrnps of b 11 shes , trees, rod<~ 
iu situ, \\' ct1 e r-h o l e~, Hl t<l oihE'l' feahH'<'l" o{ 
lh<' btJHl:,o:(·<lpe at·c jnst HR impm·tnut as 
111 (> nwgn I it It s. It m igl1t be meutionetl 
I het t n u·J·eni v;-11 ·ietv of megn Li ths of both 

~ J ~ 

simpl (:l Hlld l1ighly tl evel ope(l t y pes otcnr 
i11 :\1:-tiHva. Mic-t·onesiH e:l lHl P o lynesi a: in 
:\'c:>\\' <t;lill<:'~1 un<l ) felanesin m·e d1·cleR 
mul ol h (:lt· vattet·Hs of upr igh t stone!'; often 
ia ii E> I' thc-nt a 111<1 11, and enonncms carving~ 
i11 slone of the lnlJIHlll figm·e. 'l'he f<1 C't 
1hHI (' i tTi e:-: ancl ltenp~ of !-done:-; oc-cm· 
in T .. t:·mwnic-t in<li (·ate~ t hat the cn!';tom 
\\'t-l s h•·ong·ht to Austn1 li a at a ,·e t·y e<nly 
p e t· io tl. 1 i h<~s beeu employe<l mo1·e ext P-n­
si "ely i 11 t·ho~e p c:-u·t !-: of 1lle C'ontiueut 
\\'he 1·e ('11 It tot emisnt with ilHTe:-1se l'ites 
is lH't' l-'e lll. 'Ylt ethet· t h e1 ·e i s an hil';t otic-al 
1·<-> IH t ionsh i p hetween t he oc·eani<' oc-<:ur­
l'l.-'ll<·rs of <HJ·;;lllg' ing- stm1 es is a 1n·oblem 
111n1 mn~r he sohe<l only by al·c:haeo logica l 
\\'OI·k yet to he ('ani ecl out. 

Rion e HtTHng-ementi-; in any p<n·t of Ans-
1I·cll i<l l-'honl\1 be r ep01·ted 1·o t he Shlte 
mnsenms <11Hl c:>Ye i·,v effort made by local 
] )('opiP to ~)J·eR<-' l'Ye them. 

Snakes that Fish 
By G. P. WH ITLEY 

I X 1lte Nu u ll C\\·s pa pc t·. ~.nln ey. ~\p t·il ..J: , 
l !):;~ . th er e a ppea t ·p(l n <· tt~ ·ious p<trH ­
gJ·nph Pn t itl ed "~ne~ke Uol·~ l•' iRhing". 

1 t t 'C'<td ns follow~ : 
B athurst. M onday. 

T il l? ('Xtn.Jorcli n ar y si g ht o r a black snake 
LP.•wudr•chis por]Jh yriacu s ] <'m erging from a 
shallow pool w i th a, sm a ll carp fi s h 
[('m·assi us ] i n i t s m outh w as witnessN1 by 
GE>o rge Cunlher a nd h i s wift>, or Ba l h urst, at 
" T he F org<>", a w ell-known fishing r esort. n ear 
her£". 

C:un t h f'r ri1·ed a t t hE' anakt", but missed. The 
r ept ile d ropped the lish ancl r eturned to the 
poo l. a ppat'<>n t ly r eluctan t t.o l ose its m eal. 

Wi t h h is JH>X I a hoL Gun t h er lcille d the sn alce, 
w h ic·h nwaHu r ed tl V<' fc <> l. 

\Yilil :-; f :-;c•a s r1akes e~ r ·<• \Yell know11 <l f.! 
fi ~ l1 c•;tl (' t·s. and cer·tai n northern An!-1· 
t nll iHII f t·c•NII\\' <tf<' t· s u<tlws ( .1/ yrou, 

. l crodwrdu-'i <lltd Cer7J enP; ) are \'e r y 
p<trt ia l to tis.h. the· ~~ l>ove a('connt is the 
only one klt O\\' ll to m e of H land snake 
adnnll y <·anglt t fishin~ iu A ns;tra lia . 

M r. :r. R. Ki nghcn·n' . in hi s S ua-k es of 
A U8fl'(t/i ct, 19~H, } I. Hi~. HHys of the Blaek 
8uc-ll~·e t lw t ' ''l'hose liring- ne;n r i ,·ers 
a I mos t innu·ict hly he-we ft·o~s. fhdt. and 
~lllH 11 eel~ ill 1 hei 1' stOLll;1 C' hR". rJ'here <1 re 
111 n ny .Ameri t·a u l'et'OI·<l s of SlHtk e s H' 
"fh;lwnnen '', tnOHt of the ob.·ern1tions 
d:-tt in g fro m the 1880'f.!, and qnoted i11 

Bctsld'ord De<w's Bibliography of Jfli .. 'ih ('.-;. 

M1111y of n:s ha,·e probably see11 snakes in 
ou ,. <·o n ut L'Y r h ·ers 01· mar~he~, but it 
:-weru :-; we mnl';t <:1 ward t ho prize for 
~e r · pen ti 11e n ug ling to tlw ('Omnwn Black 
~n:t k<'. 
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New Insect Exhibits 
Man's Insect Enemies in Peace and War 

By A. MUSGRAVE 

W
l l l .LI~ the t>x hihition ('olledion (.)f 

ins«?d:-\ in the Jm·ei·1<>l.>t·ate 
< :n ll <> t·:v ltn:-; t·e<·t• ntlv been n ndet­

g-o ill g· <·ompl~te 1·em·g-nnization <lUll 

1·evis ion. timr lt;u; been round to l)l·ep;ne 
<111 exhihi t " ·llith h<t H <l : .. q>e<· inl si~J:n ifi ('a n e(' 
i11 ihe honblons <lnys i111·ou gll which we 
:ne at pt·('sen t pn ~sing. T"·o ('<lses h;n·e 
bren instal led i n the lll<lilt enhc-nwe io the 
)lnl:ienm. one• dealing with ' ')lan \; In~ect 
I•:nemies in Pen('e <liHl " 'a t···. t he oilwt· 
wj t h " I nse<·i P ests of 10J·t>d <h-ain aml 
Food Pl'o<l nth;". ln the p1·epa1·ation o l' 
this exh ibit as~i:--tnnte h<1s been extended 
b~· t he EntoniOlogi <.:a 1 BI·nn<.:h or i he 
Dep<n1men1 of .\ gTi<:ultm·e. Sydney, t he 
S<:llool of Pnblit Ilenlth nml TJ·opit·nl 
)fe<l id ne. HJHl t hP Zoolo~y Dep<H·t me11t 
of t he rni reJ·~ity of Sy(lney. T he infm·mn ­
t ion ('01liRine<l in th e Jabel l' l l<:'lR ueeJl 
ch-~1 \\' 11 fnHn l'N'E'llt lite1·a t\ll'e on t he 
snbjec·t, mHl n li ~t of t hese wo1·ks is 
cmlwcliell iu ;l f4 peei:ll label. 

The fi t ·~t c·H!-4<', " )1<111 ':--; lnSled Enemit' s 
in P Nlee <l1Hl 'Ynr", t 1·entf'; ]H·im<ll'ily of 
t hose iuscds 1 ikel:v to affe<·i the _\ n s­
tt·:tl iau !-;Olcl ie1· <1 t home and <l ln·oacl; 1ha1 
j !':, those f01·m~ likely to tl-:1nsm it tli~e~H:e 
t lu·ough the n~en ey of thei ,. bites. m·. by 
t heil' pel'sh;fent niiention s, to <'<1 11 !-';e los~ 
of !-:leep :lll<l he n c·e Jo .. of effid ent·~--

'ro epitomize e,·en briefly al1 t he form s 
likely to hP en<·onniel'etl by 1he _\nstl-:ll i;m 
:;;o1<lie1· in the exe<:n1ion of his clnties 
wonlcl be impossi ble, <lx the Ansil-;l li;ln 
c-ontinent it x(llf cxi en<ls fl-om 1he i t·opits 
of the nol'ih , with its mo. qnito-horn c:o 
<lise<l l'lex, io 1he ('001 conditions of rr ns­
mnnia , wiih its c·mTe:-;pon<ling <·hang<'s in 
i ns<>d Jife. The <"Onn triex of Ep;y}>i, 
P~l l <>x1 in e, l 1~lli'Ol><' , <11111 i lw Pneifi <· ma y :Il l 
in 1m·n 1n·ochH·<' fh <?i t· "plngn t>F>''. 'l'hc 
pref.iellt <-ll'ii<-lt' ix only n11 cmtlin e of f liP 

inl'ot·mnficm g-in'n inihr l;lhels. 

'I' 11 J•: HO J) Y 1.0 I . :--; t<:. 
J •p l'lt: t J>l' ( 11 (:• i nsP<-1 pt>s1 hest kn own to 

i lt<• <·:nnpa igH<.•t· in Eut·ope mHl ch;ewhet·e 
is fh<• l ~od;y IJOil s<>, all in s0('t whi ch clown 
tlt t> agl's lt ;ts hl'P il :lssod ntNl w ith gaols, 
J':nllilt<' , ;ltlcl wa1·s. 'l' hi x is t he "clwt' ' and 
''('OOii0" or tlw Bt·itish ;ln<l _\rne t·ic·an 
so ldi<.i t· . 'l' lw llody Lonxe. P rdi('u/us 
lllllll<tJIIIs f·orJHJris l>e U ., atHl i t50. neat· a ll ~· 
t h(:l Jl(>nd L oust', J>r•<l i<·u /u.'> 11 , 111o Jilt-'> 

r·o fJ i fi s J> <.• 0. , <ll'e k 11 own to be t he t nm!:­
mi1iel'x ol' tht·<.•t• w:u· c li se<1se~: f _IIJJ IIIIN, 

rf'lfljJsiuy jf•n •r. ;.md tn·ur·ll frrf'r . 

'l'lw t \\'0 1'01·ms lll<l ~· h<.. :-;epnt<11 <? cl as 
fo)) ()\\'S: 

Ilecrtl IJo use. 
Small and dark. 
Antennae thick. 
Abdomina l segm ents 

sharply d efin ed. 
Head Louse more­

primitive, eggs laid 
in hair. 

Body L ouse. 
Large and pale. 
Antennae slender. 
Sides of abdomen 

met·ely undulated. 
Body Louse less 

primitive. eggs laid 
on hair and cloth­
ing. 

'l" lte si:q.~ <·s l't ·om Pg-g to nclnlt nn• 
si mil;n i11 1h <' two l'm·m~ ancl <lo noi 
PX<'<'(l<l two month s, <liHl somet imt>s only 
sixfpcn ot · sp,·enh.•en tlays. The rg-g:;; or 
" nit s" nt·c bli<l n1 the ent e of ft-om eight 
1o twehc a dn y, and :~on ma~- be lc1id hy 
n s ingle f<.•mal <'. Lkl' f<'e<l on hlood <111t1 
~o k<'<.' Jl elo~c to th<' ho<ly. t hongh 1hC'y 
<'<111 <'x ix1 l'ot· mot·<> thnn n wePk withont 
I'Pedin~. 'rh<.~ ndn11~ lir • L'1·om 11H·<•r to 
fh<' \\'t'Pkx. * 

1' 111·~ "< ' H.\H'' J.On:;ltj , 

• \ 110 f h (' I' 1 OllSP \\'hit-h (':l llSC?S fl 11 ll O:V:l lH'l-' 

to IH<llt hy :·mC'ki11g his hloocl. is t lw ·'Ct·ah" 
Lonxt>, 1)11/ll irill.<o: jJitlJis L. It clors no( 
c·•nt·y :111y clist>n s<'. hn1 ilw effec-1 of i fs 
hi f (' may ('01 liS(' r('\'(' l ' i~ h symp1 0IH!'. Tf is 
(><ll'i)y I'('('Ogll i r.ptl hy it s ~qnn t <l]IJl<'HI'<liH't': 

• ,J. \\' atl'~·~tutt . ' l' ht• Lmll--P ;,~ a :\lt-n:H't' In ll l an. 
ck. 111'11. lf lls, (.\'cri . /fist . ), J!Jnw. S1'1, :\u. :!, l!l:ll. 
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'l'ht• ""'I' l .t>IIS\', l' t." tli<•ufu , 
h 11 111 11111>•: ' '"rJH>ri,., th· C; t•t• r . 

• \ f l t• l' 11. Ill' I\ 11~. 

' f'h t• Jh·acl J~ """'''• l" t•cl i t."ulus 
hiiiii :I IIIIS (':t Ji i Ci ,., clt• (it•t• r . 

• \ f t ,. .. 11. I l l' n n y . 

T h t• Cl':tiJ I.CIIIS t ' , P htlcirius 1111his 
J , inn c. 

Afte r H . D tmny. 

lltv lt·;..:.~ p~>i n1 m11 w:11·dl' ;llltl the fo1·elegl-' 
''''''<' Ion~ n1Hl 1hin <"1;1\\' l', bui thC' i\\'o 
hi lld Jl<l it·~ ;tl·<l \ ' <' I')' ~ II'O ll g' ly de\'PIO]IC'tl. 
:llHI ;IJ·p ;tl'llll'd wi I 11 Ill id; j)O\\'PI' I'n I t• ln \\'~ 
to <'11<1 hit• :I fi 1·m hold to I)(' made 011 t hP 
h;tit ·:->. Tilt> " <'1·ah" LO\I l'l' <H'<'lll's wh<:'t·t•n••· 
IJt<• 11:1 it· il' Sll j 1<1 hit•. dti('(ly ill t lJp <T\11 (' h 
;tlld :ll'lllJ1i1~. <tlld ~O Jl H•tiliH'l' <l ll iOilg i iH' 
t',\'<'l<t~hPx. l l k<:'l' p s dosp to t hp skin. rt•('cl~ 
l'OII IillllOIJSiy. :llld dm•s IIO( JtH>H-' ll10l'l1 

th :tll ;I <·on p iP or i II<"IH•s r1·om wh(' l'P i I 
('II H'l'g'Pd l't·om ( l iP t•g:g. \YII PII it dll(;l)o: mon•. 
it 1!10\' ('S xid l'\\'ll,\'~ Jik<· : 1 (' I'H\1, h('ll('t1 itx 
pop11h11· n:t nw. I t dot's not I in• long- nril-'1' 
l<'il\' ill;..:. its hol'-1. 'l'h<• rt•mal (' mny lay 
twt•nty-six Pgg~. whi<·h hatd1 in l'•·o111 
~C'\' ('11 to <'igh 1 ch1ys. :llld 11H• I i re-<·ytl<" i~ 
c·oulp l<>tP in 1'1·o J11 1111·<'<' to J'on 1· \\'Pt'ks. 
Yo u ng c· t·ah li<·P <·li ll g ton siuylt• h<1i 1·. bu t 
t lw ad nit ~ gt·:-1sp I wo . <>11<' 011 t>:1l'11 ~id t>. 

'1' h (' j ( d Ji ll g' (.'<I 11 H(:'d )) ,Y ( Jt (1 j I' )) it ('S <11 11 1 
t h<• IHll<' hltw-•rt·<' \' <"m·s o1· 11 it·~ bet1·nv ~ . ~~ . 
t h<'i I ' jll'(>~('ll('(' . 'rh<',\' (\ I '{' (.'Oil H'.Yed 1'1'0111 

011<' JH' I'SOII (o HllolltPI' hy ;J('(ll<t l C'Oll1cH·1. 

Both Pggs <llld :tclnlts : ll'l' ronnel ill 

1:1\H(ot·i <•s <111<1 Jct(t·iiH'S :IS :l I'(:'Sllli Of 

hc•c·mll iug: di~lodg-<'d f i'O ill :t ffp('!('d p('1·so1ts. 

< ·o ;\.''I' Ho r. o t•' 1. u ' I•: 

('ollfl·ol of li c·c• c ·on ~ i :·d :-\ i11 ( 1 ) t1·<•n t · 
II WIIt or illf<>s1 <•d p<' I'SOIIH. (:!) cl rl'41l'tl<'lio ll 
uf fl~t• ]IHl'<H·dt<• Hlld tll<•iJ• nit~ 011 
dotllillg, la•ddillg·. gl·(•;ltc·oa t. <ll l cl p:-wk . 

' l'l '<.'<timent or ih(' pet·son <·onsists of 
( a 1 ~t 1 · ippinp;, (b) 1·emo\'HI of t h e body 
Ita i!·H, (c) •·nbhiug the body with an 
Pmnl sion of eqtwl pnl'tl' of olin~ oil a1Hl 
kP1·osene oil. (cl) fo llo"·ed by n hot bath 
:111<l d eau t:lot h ing. 'l' t·<?<ltrnent of ilte 
l'lothi n g' s honltl take pla c·e at t he s<lllH> 
t i nw. <llld the m etho<l employetl is to 
~ ul>j ett ihe g'<11'llH'nts to heat. _\lJ li<·e 
nnd nitl:> <li'E' kill ed in half an hour in :-1 
l<.> mpe t·Ht1ne of 1±0° l"i' . (60° C.) . hnt 
d iset~se get·ms nn• not kille<l, nnd :-:o stPam 
tlisinfPet i on i s <·omdtlPI'e<l bettc1·. ~\ll 
u H<lPt·tlotlte:-: mny he plnt"Nl in <1 :2 pPl' 

<'l'llt. lysol ~olnt ion nntil r e<lclY. nml lill «:>n 
<llHl <:otton g-<ll'll\ <? nis may ' be boi letl. 
l 1·on i ng w ith hot i J·ons. pn~·i n~ spec·ial 
<':tl'<' to t he sea ms. w ill destl'o~· <111~· l ic·r 
i 11 ('Cl<l {s <1 1Hl 11'0lll'('l'S, 

' I' 11 I•: 11 0 I ' X F. l~' I, Y. 

'L' he Tionse (l, ly. Jlttsca dOIII('!·d ica, 
<·;uTiE'I' of illt c:>~t innl. exnem en1al , nml 
wo1·m disensex, i~ Hl !-"iO indn<le<l. cllld its 
h; lhit!-;, li fe histm·y. and methods fm· its 
<·on t 1·ol m·e <l enl1 with. By pt·enmting 1lw 
h l'l'C?<liu~ of fties hy ('O\'E' l' i n~ o1· <l estl-oying 
all po:-<!-; ibl e bt·ee<li ng- g1·onntls. an<l hy 11H' 
del't l'lH' t io u o f eggs, maggots, pnpne, nn tl 
<H inlt s, t h e p es t mu y he kept ntHlPt' 
c·ont I'OI. Adu l t flip~ lllHY be ('Outl'oll P<l hy . . 
lli <'H llS Of t nl ps, poison hc1 its. ~]ll'~t yillg, 
l'i<' .. fo1· \dliC"h l'oJ·mnlcl f:l m·e gi\'en. 
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)10Sl2l ' l ' l'l)l~S. 

1\ l o~qnitm•s (Fnmily ('nli(·idne ) n1·t> 
(';t t · t ·iflt·~ Of Sllth cliseas(':-; ;IS )l);));lt·i;l. 
(lengne. ye I low ft>n•1·. t> l eph a 11 t i<1s is, n ncl 
fi lc11'i;t ~i:-:;, <II HI tll'l' llllls s()Jll(' of lll illl's 

gt·eni f'!';i l'Jtem ies. .\mong ihe spP('il'!-\ 
b;nmfnl io man <ll'l' those o f the gt•nus 
Ll uopllrfes I ht' en tTie•·s or tnn hll'in, mtd 
A r d<'s tf(!fj.'JJJI i l .J. ( = Rf eyom yia Jo.w·ialrt 
Fah. ). the rt.l<.:tm· or ye.llow fC\'('1' illl\1 

de11gne fen•t· . • \ hout 100 spe<·it>s ;ll' t' 

re<·o1·ded f1·o m .\ ust1·;1lic-1. nnd ;t iHm t 
iweni y-eighi spe<'it>s ;t t·e known ft·ont 1 lt<' 
Syd ueJ di~·d1·iet . 'l'ln·ee mosqni1o·bot·ne 
<liseHse~ 0<'<' 11 1" i 11 E'<lstet·n .\nsl 1·; tl ia: 
nwlo1·ia) ft·om not·1h of l'<tit·11 ~-;, (l .. a ml 
spot·<td it <:M.;es hom Ryduey a nd Yid m· in ; 
filariasi., end emit i 11 tocts tHI QHPens­
Jand and exteJHling into uol'the1·H 1·h·e1·s 
(listt·i<·t of Xcw SOtlth " T<11Ps, is ('<11Tic<l 
by the rommon honse mosq uit o. ( ju l,).t· 

fatigaus 1Yietl.; clc>llfJII(' f(' rcr, n1nied 1>~­
Ar>rl<•s a<'g.l}jJI i 1 ... . , tlw only ,.<'<·1 ot·. si ops 
<-1t ~C'\\ ' t::tstle, the sollt lt e nt rnnge of ille 
mosq nito. 

FLI~.\S. 

_F'J en~ m·e all smn ll. willgl(·s~ . l a1Pnt l ly 
tompn' : .. ed iu):;eds with montltpal'1 ~ 

adapt e<l fo1· p iercing· <1ll<l sud:ing. '!'hey 
pi·og:t·es:-; m ;tiuly by 1Papiltg". I ~ <'Ollollli('ally 

they ;ne an impol'i<lll1 g-ronp. and ele,·en 
Rpetie.· a1·e ~mid 1o ue <'<lpnhle of 11·ans­
mit1i ng bubonic phtg;ue. . \11 t he l'ot·ms 
\Yhi<:h come into cont act wit h 111:1 11 ill 

.\u~h·alia ha,·e been inil'oduced with th e 

'I' h e :\lou se F le a, C C l' IIOJISYIIn m n s ••ull . 
Photo. l t. c ;•·:etll. 

<111i l ll<11s \\'ill1 \\'lli<'h IIH',Y <Ht• ll'\11Hlly 
: I NS()('j;t((•tl . T II {'S(' ;))'(' lh<' ('(JS IIHIJlOiil ;tll 

ll uman l•"' lt•H. l 'lllt•.r irl'ilrf/t8, 1lw l>o~ aud 
(';tl F'l<'il, ( ' ((' //()('( ' jlltf/11/N ('(fl/i.o.: <11111 fdi8, 
1h<• ) I 0\ l ~t· l•"' Jpn , Lr·JJI ()JIN.'JII" 1111/.'WII/i 

~IH•. l~ lli'Ol H'<l ll J~;t( 11"' 1<•H , (fr' /'(t/(IJIIt.IJIIII.~ 
.ftuwlu~ 11s , i IH' I nd 1;1 1.1 Hn I 11' l<•<l. X ' ' '''Jf'·"!JIItt 
(• / I(' ()/) IS (I 11 <' S J)('('I('S IISIIH JJy idt>JI1 ifiC'I\ 
with huho ni <· pla g tt<' ) <1111 1 lh~ ~lic·k-ti~rht 
l •' l <•a ot· .) igg<'J'. 1-Jr· ltid llojJ!w,qrt yolliuo(·f~ts. 
'l'IH' C'lt ig;o<'. I Jr·n11al OJIII it 118 JU' IIf' fl'ff 11 .~ 
wl 1 id1 nll<td~s lllilll in 11·opi('<11 <·ountl'i<·~: 
l•n~ noi bt·l~ n t·f.'<·ot·d<><l l'J ·o111 .\ns( I';Jiin. 

'J'o <·o11 I 1·ol fl pns i i is ll <'<'('Ss<II'Y to 
1'<'1110\'(' <I ll dust. <I IHl to st~e thnt <:l<'nn­
lint>s~ i ~ m nintnined. l•"' l oo1·s should h<• 
s(· t·nhbed witlt <I kt>ros<>lH' l'mn l sio n ; tat:-: 
;nttl dogs may hl• tlnstt>d with tl{'ni s 
powde1· o1· pyn• t l11·nm cl u:-:1. ;tnd ilwi 1• 

b t>dding <·lt;lllg'<'cl rn~qn <'ll t ly. 

TilE BJo~ l l · l:l ' (;. 

Likt> fll'ns. 1lw Bcd -hng. ('iu,·.r lr·f'!u ­
/((riN L .. is <l )l<'s( 1o lll<lll tht·o11rrh itx 
!lilt•. whi<·h ol'h•n ('il ll sl's s\\'c•llin :,!'s ;<TOill­
panit>d hy sl'\l'l'<' init<ltio.n .. \ n 
unple<ls<lll I l'e;t t 11 l ' l' of 1 hP Bc><l -hng; is 1 Jw 
ol'l'<•n:-:;i,·c• od om· so di <II';H·IPt·ist i<' ~>[ theHc 
jns<'C' t s. B n{.?.s, lllllikt• flP<l~. ;u·c• nig;ht ­
ft>t'dP!·s of htlll\<111 blood. ;IIHl dm·intt ~ th e 
dcty IIJPy li n• in <·l·c•Y i<·Ps and t'I':H:i'":-:; in 
bc•ds. 1'111'1l i11ll·t•. \\'<llls. ;lnd t·oors. Tit<' 

'rh"• B t•d-huJC, ( ' luu•, l t• t• culnrlu~. 
.\l't~.· a· 1'11ttnu nnd t'a·a~g. 
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ltt•sl 111PI ltot I yd tiP\ isPd l'o1· i h l'i I' <·on l1·o l 
i~ t'umi galin11 hy ll H'<lll~ of hydi'O('Y<llli(' 
·tcid " :1 ~ . n d<•adl\' suh~l: tll <'e tlw 11 ~<' or 
~,· hi< · l ~- :o' ltotiltl IH~ lt>l't 1o <'xpet·i('ll('<'cl 

Jll' I'SII 1l S. 

'1' 111-: 1'1'(' 11 ;\ITTJ;; , 

'l'houglt 11ot :1 ll'll<' ins(.'d, but an 
:lt·:tt'ltnitl. th<' tiny an1t·icl. ~.. 'arf·OJJfe .... 
:wti {H'i . is (hp ('illl S(' Of fht> skin C0I11pJ<1tlli 
i 11 111 <111 k now11 as "~<'<l hil's". 'l'h i~ i ~ an 
L' XI t·t•mt>ly 1111 plt»:t:--ani mn I<Hl;\·. thou~h not 
n (J· tw di~'<':tsl'. 'eh<' mite bnnows in the 
~kiu <lllcl IIH' t'<•mn l t• lil y~ h <'l ' eggs (forty 
In lit'ty ) ill lht' hni'I'O\\". \YIWII ihe htl'\'He 
h;ll <· ll out lht'Y bnl'l'O\\" still clN.' ]Wl', 
t'<III Sillg \'t'~idps 01' pimplE's. 'l'he Jif€?-<":VClE.' 

-------------------------------
is ('OIIlpl rte in ninr to fiCteeu <hly~. The 
hnt'l'ows a •·<• l'onncl between the tingc:-rs 
nnd in thr <.:1·utt11 , etc. Infestation i s 
clue to <:lose pet·sonal contact, atHl the 
disease is J·e~<n<le<l as allied to the 
n>ne1·e<tl clisenses. f'ouhol mea!'iul'es con­
sist or attention to pel·soual deanliuesl'i, 
<t nd disinfec·tion of clotheH and bedd ing. 
lnl'c:-C't e<l I>e1·sons will 1·equ i1·e medical 
t 1·en1 meni. 

Sn<'h, 1 hen , iH a bl'ief 1·eview of the 
iH~I?<'1:-; <l en li with mule1· the heading of 
":\f<m's lnseC't Bnemie~ in Peace and 
\V<11·". 111 the 1n·e!'ient contribution it is 
no1 po!o;sihl e 1o <lenl a1~o with the "Insect 
P ests or 1 o1·e<l G1·ain ancl Food 
Pt·o<hH'ts'' . 

Review 
Tt w F1s 11 t.s 01 At HTu .\Ll ,\: P a rt I: Sn.\uKs . 

R 'Y ~ . t· H . By G. P . Whitley. (Royal 
Zoologica I Sotie ty of Ne w South \<Val es. 
1940. ) 2~0 Jll) . . 303 1'\gs. 7/ 6. 

A" Aus tralian hook on s hat·ks cannot fail 
to inte t·esl a wide public , especially when 
writte n. a s thi s book is . g raphically and with 
a wea lt h of illus lt·ative and diverse ly infonna­
tive mate rial. Mr. Whilley presents a fu ll and 
fasc ina ting account or shark attacks, inc luding 
the not o rious s hat·k arm case. He has visited 
most parts or Aus tra lia to obtain and study 
ma te ria l. a nd has apparently t·ansacked most 
Eu i'Opean museums in his s ut·ve y of type speci­
mens worked upon by the eal'lier zoologists. 
\\'ith the exe r c ise of indefatigable scholarship 
he has aJso c~ovet·ed the vast mass of popular 
a nd scie ntific lite t·a ture on sharks in many 
la ng uages. qu oting e ven from such recondite 
sources as James Joyce and Oppian·s Halieu­
ticks. The r esult is a most illuminating com· 
Jlendium of data about s hat·ks and their kin­
from mythological IOJ'e to th e fabt·icat ion of 
J enn y llanivcn; by the old-time sailot·s. 

The serious put·pose of the boo!{, however. is 
th e section devoL(>d to a descriptive account 
or th e AnstJ·at ian species. 'T'bet·e are numerous 
photogr a))hs, and these and forma l illustrations 
o f al l the spcc:i<'R. together with a s h ort sum­
mat·y of dlstlnguiHhlng characters, will aid the 
fis he rma11 ot· slude11t in ide ntification. There 

11 

are . howevet·. no family or generic diagnoses, 
so that the inexpert reader must, in order 
to identify any particular specimen, search 
through the whole gamut of descriptive matter. 
One misses the very handy keys which made 
identification so rapid in such handbooks as 
th ose of E . R. Waite and A. R. McCulloch. 
Mr. W hitley, however, would present himself 
~ith a d~fficult task in preparing keys, since, 
m the mstance of sharks alone, he now 
indicates no fewer than 61 genera to accom­
m odate the 81 species. Many will regret that 
he has not fo llowed th e modern trend to revert 
to the concept of regarding genera as con­
venient receptacles for groups of allied species. 
As a r esult there appear in this work many 
monotypic genera and many unfamiliar names 
of genera and species. Some changes in names 
or species must regretfully but perhaps inevit­
ably be accepted under the operations of the 
law of prio1·ity; others, based on slight differ­
ences from closely related foreign forms dis­
closed by recent comparisons, urge one to feel 
that the sub-species concept, now so widely used 
in vertebrate taxonomy, might have been mo1·e 
widely applied, especially since the author 
himself admits that variations, due for example 
to differential g rowth, occur. The work carries 
a very compr eh ensive index, in which howevet· 
the principal references might with benefit 
have been emphasized . 

H.\ttOLD TnoMPsox. 
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Minerals from Mount lsa, North West 
Queensland 

By T. HODGE· SM ITH 

T TIE ability of the .lHine n1l l>('pnr-t­
lllent of the ~1n senm i o di Rpln y 
~ome of t he manel~ of t h(' m incn1l 

king-dom to tl1e gene1·al pniJJ ic d ep end s 
·in no sm<tll meas1uc ou t he libe1·ality of 
both the wiJ1ing rompanies and t ile 
miniJ1g p eople of A.nstl-alia. The m1nera ls 
l'efen·ed to i11 t hi s m·ticle Jwve b een 
presented h;\' tourteRy of ~l\Ionnt I sn Min e's 
Limited . 

Ou display jn our miuera 1 ga ll e1·y m·e 
bea n t ifnlly crystallized specimen s of 
py1·omm·phi te di:::.ph1yin g delightfnl 
~hadeR of orange and green. while th e 

~11lphidP~ hn x be(.•n H 11 ac·ked by l-an·face 
w aten ;, resn li in ~ jn i be J·emo,·a I of muc·h 
of t h e sHv('r <1 11<1 zi n c, and th e a lteration 
of the leMl xnlphid e (gal e na ) t hrongh the 
sulphate (<Hl~lesite) to t he c·e:nhon a1·c 
(c·ern :;;~-;itc ) an d ton lnn c·h leKRei· extent 
io the (·hl01·o-phol';phatr ( p:vromoephite) . 

R ecently lllo nnt JRa J\line~ Limited 
kindly supplied t h e nfu senm with t wo 
int er el';tin g S JH'<"illH." ll H ft ·om the unox iclized 
or s nlphi<l<" zone, s ho wing clein ·ly t he 
(·ompl i<-;11 Nl f o ldi ~~~ cUHl fan Lting or ~ome 
of the ot·-e m atc1·inl. Th e specimen~ Ltave 
ueen pOliRhed 10 ~how i he s1'ntdlll'e mor-e 

PoJis h e d S)tecim e u o .f 1\fount lsn ore s h o,vin g fo lrll n g n n d f:•ultl n g t~t' 1 h e shn le. T lu• 
Slt'Ccklefl t>ortion i s t h e l o1le nau terinl w h h •h h us r \' llhH•t'cl f h t• Nh n lt.' . 

pure white cernssite is hardly less 
pleasing. Both these minerals are com­
parat ively rare at Mount I sa be<'an se 
they are found only at odd places n em· 
the Rm·fa ce in t he oxidized zone, which 
here extends to an average depth of 175 
feet. It is in this zone that tl1e 01· ig ina 1 
01·e <·Oll s is1ing of silver, lead ~1nd zinc 

d is1iu ttly, nud iiH' irlentn lly to provide the 
lVh1senm wi1h t wo :;;; tructm·nl specimens 
Hw1 fo t· beauty and itl1 et·est cannot hP 
mr~t('hed el sewhe 1·e in 1hr wol'ld. 

J.~e t n~ tra<·(\ 1 he hi~t ory of tlw:o;e 
NpedmC'n !";. On<'C' upo11 a ·1 imc <1hont 
900,000,000 year~ a ~o i he mn t cl'ial. not 
inelnd ing t he mine t•al Jll <t tft'J' whi<'h if 
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Poli~ht'cl ~tu•t•imt•u uf ;llnnnt '1'~ 11 ttl't' ~hnwing- fu1c1in~ nf tht> ~ lwle. 1.'h(' ~Jlt>Ckled t.ortion 
is ~ ht• lod(' Htntt'x· inl " 'hi e h hn~ rt> tt l :u·ecl th.- ~hale. 

now <·o u1 <linx, w~1x <·:tt'l'ie.I l>y r·iv er~ <lx 
tine nmd 1 o 1 h ~ ~e<l , \\'he1·e it ~l owly col ­
lected 0 11 the bot tom t o fo t·m a stl'atified 
deposit. Xnturnll y l\Ioun1 Ts::1 was not 
<l mount;.~ in then. bni me1·ely n spot 
beneath t he trackless ocean. 

Late1·, t h<' (l epoxit ion of the s h;-1le <·on­
ditiom; c·Jt <U1~f?fl, ancl p1·obahly a gene1·al 
elevat i011 or· t·ais ing of t he ocean fl oor 
ln·ongh1 the c·oas1 l ine ne<uer to what i10; 
now :Moun t I R<l , and a great t hickness of 
sand W<l!'i depoRiied on top of t he mnd. 
Slowly 1 hi .· m nd and sand were <·on­
veJ·ted in to solid rod~ to fonn Rha1e and 
sand~tone l'Cxp('ctive ly . The latteJ· ha s 
been r-;uhseq nently converted into 
qncu·tzHe. 

Reyo11d i.ltiH o u1· :-~iot·y hecomes some­
what ' 'agne, lm 1 th c1·e is good reason to 
helieve tltat L>oth t he f.;hnlc and t he sand ­
l-\ tone we1·e hn1·ied to <1 depth that con ld 

he memnu ·ed in miles. Then as a result 
of a tremendous stress set up "·ithin the 
em·th s crust an upheaval upon a la1·ge 
~t<-lle occu rred and the whole series of 
Rediments was tilted, so that the beds of 
shale and quartzite were no longer 
l10l'izontal but steeply inclined like plates 
~tandin g on their edges . Had it been 
possible at this stage to collect the rock 
materia 1 represented by the polished 
~pedmens the1·e would have been no fold­
ing or fa ulting but only straight 
1mbroken bands, though probably not so 
well ma1·ked as they are today. 

Later a separate, less intense local 
thrust or stress from withi11 the earth's 
<· J·ust <·a used development of the folcling­
;.md faulting obse1·ved in the polished 
~pecimens. '\tVhere t he shale was unable 
to withstand the pressure it became 
<Tnmpl ed and foloed as ill ustrated, much 
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ns t ll r l rn,·E::"~ of ;\ hook woulll r t?<ld if 
st rong )>I'E::"H~ lll'P WE' r e npp l i e<l t o t ht> m 
ft·om one E> nd. "\Vh C'n i he :sit·n i n "" ' ' ~ t oo 
g t·rn i th E' !:'half' ft ·a e llll 't~ <l <111<1 m ov<.>m C' nl 
m· <li spln tement t ook pl n<'<' a l o n g i he 
f t·a c t ure p ln nes w h ic·h p t·odneed the 
s11·1H'i m ·p known a~ fa ul t ing. 

I t is only whe t·c t ht> ~h :-1 l <.> i ~ di ~ to1'1N1 
hy folding :-md fnt1l t ing thn1 mine t·nli7.<1-
1 io n 0('(' \1 1'8 at l\l onn1 r~n . ~\l though 
1hese s h n le beds h a\'C :1 w id t h of m 01·r 
t hn 11 1 wo rniles nt i he p1·ef4ent surface, 
i he mi n en1lizecl zo1w, w ith in whi t h t h e 
or·<' hodies OCC'lll', hm:; n mn x i mnm widt h 
or o nly {)(50 ya1·ds or Rlig·h t ly mol'e t h a n 
on e-~.dx teenth of t he i oi :-11 w idth of ih<' 
s h n le . 

X ow <1 ll is 1·eady fo t· 1 he ilwa~ion of 
1he <H·e-beari ng ~olnti on s whi ch would lw 
n h le to athlck t he dis tnl'lwcl shale m01·e 
ea s il y ilw u the llll <l f'feci ed t oc-k . 
Oenei·nll y ore-lwaring sol ut ion s :n e 
<: losely a~~ociated with p:1·eat inhns i o 11 ~ 
of m ol ten 1·oek m~ te1 · inl wh ich sol i d i ti~~ 
i o form a n i g neon s roek sn eh as g t·ani i e. 
X o s ig n of inh n $;i\'e J·od \: h as been fo nJHl 
in t he sha le, hut pegmnt ite occu1·s i n 
<Hljn<.:en t 1·oeks se,·et· ;.l l miles di stant, a n d 
it is possible t hat 1 he ~olu ti ons we1·e 
<let·i \'ed ft-o m the snnH' igneons source <l!::i 

t hr pegm ntit e. 
Jt !=;eem s lik el y ihn t t he lnt i'n!=\ion o f' 

t he peg-mati te dykes into t he adj a cent 
rod~s. o1· t he inhu~ i on of th e l ar~e t · 
J·esetToi 1· of ign eous I'O('k deepe1· hen en i lt 
the e;nth '~ 1n ·esent ~nd';-H·e t o whi eh t hE' 
pegmnti1 Ps nm. t he t·elaied. ma~' hn,·e 
hee tr 1·esp on s ihle f m· th e la i e t loca 1 F;it-ess 
wh i c·h ca n sed t he f olding <lll d fanl t i ng 
iu ihe s hale. 

'YheJ·e \' e t· the mine l'nl i zing solutio n s 
o t ig i nntecl the Rpec·imens tle;nl y sh o w 
how t hey a ti a ek ed t h e s hale :-1 l on g the 
fo lded becldi11g plcnw~ a nd <llong t he f nnl t 
phwes t o l'ep l ace t lw l 'O C'I\:, i n t h e fi1·s1 
pl;H:e, hy qua1·tr. c-1 11d pyti t e ( it·on 

sn l phicle). '1'11<' 11 fo ll ow<:>d t lw main 
l llill C I '~ tl i r. i n ~ soluti o ns lh ;d r epi<H·<'<l the 
Hlrnle by t he 1<'<1<1 , z i 11<· :tud si l q•r min <' 1 ·n 1 ~, 
t lte n •<·ove1·y of wh idt i s t hf> obj rc· t of t he 
opc•·ntions of t hp l\ l ount I sn Mi1w~ 
L i m i1 eel. 

' r he ~ped IIIPHs w€'1·r coll ected from 
mine wm·ki n ~s at a <l c·pt h o f HOO feet 
IH.~ n ea t h t h e su1·f n <·t·. R im i la t·ly foldecl 
:11Hl fraC'i lll t·ed on•-he:n· i t l ~ t·O<'k cx tendfo; 
tq nn nd t o t he sudr~ c ·e, <UHl downwn1·<1 
fl·om t he <.: on foo t l e\'el fOJ· ma ny 
Hdcli t i on al hnnd r·C'<l s of feet ; l>n1 t he 
p ;t 1t eJ ·n~ of i h e <tlil'l' llating m·e and roek 
minc1·n J ~ m·e no1 ;d wnys as hea ntifnl ly . . 
d e,·elo pecl a ncl JH'('sP I·,·ed ns in the 
polish ed speeirnens. 

I t h a!-; a h e;Hl y lwen Rt a t e d t hat thr 
t'O<"k s were hn 1·iecl 1 o H g1·ea t d ep t h he low 
i he ec-n ·th 's sn1·fn c·c> whe n ihey wer·e 
i n i nHl e d by t he o • ·P - L>rnr in ~ sol u t ion!-i and 
it i !-: not defi11it el y known h ow t hey 
I'C<tthed th e h · pt·ese ut p ol';i t io n ahO\·e ~ea 
le,·c l. Dnl'ing t he llll n<h eds o f m i1l ion!'\ 
o f YP<U~ Ri n c·e n 1l 1 hi s took pl aee many 
t hon sand~ of f<'ei of 0\·e t·lying rock he-we 
heeu erod eel i n 1 hi s p Ot·tion of Queen~· 
land , and at l en~1 st'Yen11 dh;tm ·h<l n<·e. in 
t he eHrt h 's c t·n s i <H·e known t o h:we 
n<-e n n ecl in thi s r egion Hnd t he. e h;wr 
all t('nd ed to eh~,· nt e ihe cleeper- l yin~ 
1·o(').-~. Pt·ohnlll~· hoth e1·osion a rHl npl ift 
hn ,·e <·ombi ned t o hting t he )lount !sa 
si h ·et-len d -r. in <· deposi ts to theit· exi . tin~ 
position of exposm ·e n 1 m ore thnn 1 .:~00 
frrt ahoYe sen le ,·e l. 

'r he p o l is hP<l s pe tinrrns would be wl.31· 
<·ome io the Mn senm tne r e ly <1H o hjeets of 
be a nty. "\Vi t h i lr e i r h i stm·)· p ieeed 
tcwei hei· b y u·eo]ocris t s int o a m or e 0 1' less 
~ ._ ~ r"""' 

ton n eeted st m·y, th Pi l' n tl tw is ~r€'a tl.v 
enha nc-ed. 1 :ll;l in<l t)hte<l to )h. Grn lwm 
fla il. ~enio t · U ro lo :J.i !4 t of t he )lou n t l sa 
Mines Li111 i t e tl. · fo t· the gPo logitn l 
i nfot·mnt io n <'Ont n i tH~<l in thi!4 n rt icle. 



~J·;I''l' . ~- 1910. 1' 11liJ AU8'L'HAI;1AN MUSEUM MAGAZINE. 

Australian Shells 
Ear and Siphon Shells, Brackish Water Slugs and 

Snai Is 
By J OYCE A LLA N * 

T Tl E~E g t·ottpl-l of ~h e ll s nr·e placell in 
11tt' ~n hdn!,;~ Pnlmon;1t<1. a d i v i ~ i on 

or t hc> O;u:;ter·OJH>d~ whi ('h emhr:u·es 
all tilt) l:nHl c:Htd fn•!'i hwntet nni n the 
~hrlll'. 'J'lte Pnhuon;t ta Hl'(' \l snnll.v smtil ­
like animnl:-; willt n c· t· ;1 \\· l ing foot <111<1 
spit·;ll sht'll. 'L' Iwit· breath ing or·gnn i ~ 
atlapi ed to iheii· m ode of life. a nd is t he 
silllplesi for·m of l ung, l'N;embliug t lt e 
hrallt·hi<tl dl<lmht•r o f lhe ~C'n -s nails, hnt 
li11ed wiih <l lle:>twol'l\: o f re!-;pinttory 
\' ('~~l' l~. instC'nd or g ills. 

rnte lll<ljol'it~- of Pn lmonata n l'e l and ­
li,·ing. t lw be!-it e xa m pl es being t he 
O l'cli11nr ·~· ga1·de11 n rH1 lm~h ~ nail:-;, bnt 
~onw li,-e in f1·e:-;hwntt>t· cTeek~ and ponds, 
01· in tire1·:-;. <llHl et fe"· inhabit <]amp 
pl ;H·es ne;-n· the se<1 whet·t• at hi~h tide 
they <1 n ' {'OH't·ccl by it ~ watet's. Tt j l-,; 

these btst one!,: \\'Jtkh fo1·m th e sn L>.ieC't of 
t hi s al'ficle. 

Em· <11Hl ~·iphon ~he ll :-; :1 nd t he brackish 
wn 1<' r· s ings and ::; na ilH are a moRt 
inte1·esi iJJg> g1 '0l lp . hut lii Ol'e :-;o 1o the 
t1·a i ue<l :-;t iell t is1 who is inte1·ested in 
th ei t· €'{'0 I og i ea I a 11 c1 zoo I ogi<-a l 1·eln tion­
~!tips 1 h<tn to the mnnten r shell-gatherer , 
who fJ·e<pwnt ly pr·efet'H sho·wier sh ells . 
'l'ho11gh they al"e n hie t o Ii\-e on t of the 
\n1 fer for ofteu <·on ~ide r·a b1e lengt hs of 
tinw. some of the ~pecies i n t he group 
fo1·m <1 definite link hPtween it and pnrely 
111<lJ·ine l';bell fiRh. Examples of the!'ie are 
the gene r·a ~ 'ip1WJHt1'ia a nd Gadinia) 
limpt>t -l ik<-' shell:-; l'eln ted t o t he true 
limpet~ of ihe Rea -~h OJ·e, and the b1·a ck ish 
wa1CJ' slng-x o f 1 he rumily Ouehi<l i idae. 
whi<"11 n t·e related to the Yet·y l>eantiful, 
a nd mm· it m01·e hr i 11 iant ly <'O lonred xea.­
~l tJ~s. the ~nclihr ·anehh1ta. 

\\'i1h th e ex<'eption of the Siphon shell ~ 
and 1lw Ga<liuiidae, t he S~h ell s dealt with 
hPt· f> ;n ·e l'onnd in hr;lekil-;lt water, 

• llltun rn.llon s by the author . 

f eeq nentl y nmong mall~t·o\'e . sw~~ps 
throucrh ont t he tropical l'lnd ~Hhtt·optca l 
t·ep:ioi~~ - They may be seen a t high ti~e 
<Tawling O\·er the muddy bottom m 
se,'el·a I feet of \\'at er, or amoogf.\t s tones 
<111 d gnal'led roots of man~rov~s, ~~1· back 
from the " ·aterline. showmg md1fferencr 
whether thei1· envil·onm e11 t h:; a q11 atic or 
te1Te~ttial. proYidecl the air is mois t. 

T he soft black mud of t he mnnp:rove 
1;egions and the brackish watE'1·. with its 
reC1H('ecl ~n l'inity compa1·ed with t hat Of 
t he foaming snrf crashin~ al ong the 
rocky coastline. a re suitable for t he 
existen ce of on ly a small and sp ecializrd 
Rh ell fish fmma , as they are for otJler 
t ami<Hi. \'\' hole classes are absent. since 
HtangTO\Te \Yaters are shunned by Yast 
11umbe1·s of familieR requidng- more 
Hal init:r or sunshine, a differ·ent snb­
shatu~ 01· d i fferent foocl. The Rpec-ieH of 

' shells which do live there a r e very 
diffet ent in colour. texture, and shape 
from t hose found. for instance, amongst 
warm water::; and sandv beaches of col' a 1 
reefs. rrhongh the~r nlay be ROlid, they 
<1l'e in most caseF; dull rolonrecl, and 
f1·eqnently coYel'ecl by a dark brownish 
epidermis. Teeth , which incidentally act 
as a p:ood gui de in identifying members 
of t he gl·o11p, may in some Rpecies limit 
t he mout h opening considerably. 

It iR t h e ability of tllese shellfish to 
exist fot· a len gth of time out of t he 
wHter. an d to become practically a iT­
ln·ea t he1·s, even if t <'mporarily, that 
makes t !Jem su ch an i nteresting study. 
For the s;ame 1·eason, the Siphon shells 
wh ich ate pm·t·-time air-breathers of the 
1·or ky Rhol'e, are a1wa~rs c:~n interestinp: 
p t·oblem. A Rhot·t a ccount of tl1e c·om­
moner form !4 of thi~ group wi ll now be 
gi,·en, c·om 111en c·ing with t he Ear shells . 
1 t mn f:<t he 1·em emhet·etl th nt there nre 
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Ln r J:<' r l~ar S hc: lls. 'I' ~H' Cht'N' 
tOJI ou(•s , t'rcuu let't . ( u rtJ:h (, nrc 
R h o d ostomn :tur isl'(' tis. P , ·c h in 
scnrnbc>u s, :uul Hh u cl clsCu n u • 
: ln~·u li ft• r:l : a nd . i n Ch t• .h!1Hut~1 
ron · :1re Ellob tum n u rts ,ln~J:u • 
ll h o clostcnn:t rugatn. :uul I·~ Jiu htelltt 

a u r i ,.;ut idae. 

lllllllllers of closely nllit•d specie~. bnt it 
is impossible to j n dude 1 he111 in an m· tit 1 e 
of th i s length. 

EAR SHELLS. 

'l'hese mu ·t not be con l'm;ed with the 
rocky sho1·e Abalo ne. which is :;;om et imes 
known ns the E<u shell, owiu~ to its C<-11'· 
likt> Rlw pe. I u t he Pulmount c E<:u shell. 
it iH the em·-like shape of the mout h 
opeu ing w h i<.:h g'hes it t he popnlnr ll<lllte. 
Ea1· shell belong to the f:unil y 
E llobiidae, which ('Ontaiw; the Lal'ge~t 
member~ of the gronp, many of those 
found J·onnd the P h il ippiJ1es and t he EnRt 
In c1ies beh1g pal'licn lal'ly l;.u·~e <11ld hnnd­
sollle. They usually inhabit sa lt wnter 
m<ll'she!-1 <llld m c-1 ugro,·e swamp~. and quit e 
a nnmher of spec·ieR m·e found in 
.\ n~i rHlia. 

Al' Ea r :-;he]]:.; m·e qn i1e d istinct in 
:-il 1<1pc, i llere i ~ no lH'Nl to ~in' lengthy 
flesC'r ipt ions of t hei1· dl<ll'< t deri~t iN;; it 
:-;honld he a K-im pl<' mntfct· to ide?ntify 
11H'Ill ft·om i1hlH1t·at iomt 

Otw of i ht• lwst known xp<•eiel' of 1 hr 
l';.nni ly is Pytltio 8CuralJl' lfs, n fhl t (<'tll'cl. 
so lid . o,·al she' ll , c-1hont one <lllcl n h;tll' 
itJdt<'s high, w ll i<'ll is <·ommon iht·onghout 
f he ln<lo-P;.wi fi<·. " ·he t·(' it 1 h ·es in d;tmp 
pi;.H·es 11('<11' ilw s ho t·<'. The ontet· lip of 
t h<' 111 oni h is widely exp<mdecl, <lllcl s<•t·ito~ 
of si1·on~ teet h o n the lips of the mou th 
<l lmost hlod~ the npel't m ·e: i1 i~ hl'ownhdt­
Y<'llow, \\' iih a g1·ern o t· hlne 1ingC'. ;lltcl 
is ft·eqtH?nil:r mottl r <l. 'l'lw 1ypkal Eat· 
~dwll is FJI/obituu aurisjudol', an l ntlo­
Pnti fi{' s])(?('i<>s H hou t I wo i tH'hes or mot'l' 
I o 11 g. wit 11 H fi 11<' ly ~~-.. ,nnl at ed sn r-f<H't' 
showing lhl'on~ .. dl a hl'own epidel'mis. ;lllcl 

<l white mo11t h \\'ith t\\'o st i'Olll.! tePth 011 

t he innel' lip. 11 <·t·('<'ps tln·n'ngh ~lim_r 
mnd t·omHl l'OO(s of lll<lngJ·on)s. and i~ 
hclie,·ed 1o hH\' t' l oRt if :-; t'Ye:-; tht·ouuh 
dis nl'e. 'l'hp lnq.!,l'~t s p <'<.'h•s of t'IH• 
f <llllily l i ving· in . \ nstt·nlin i:4 1-)fi(J{Jium 
flltrisllli<fa(', hom \Y<'!·d<' t' tl .\ m:;ft·nlin :111tl 
(~l t l'<'mdancl, :1l~o , \•w Guincn. Tt i~ <1 

h<•n,·y white shell <'0\'<'I'Nl wit h ·1 ~··oltll'll 
pol i:-;h e<l ('p i clPI'III is, a n<l h:1~ i,t•~d lil•l' 
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In 1 h t• tut• rtt\\ art.• '"" l •:ar S ht• ll s. '\l t• l :lllllHI S 
fn sdnlu " null IUtodosftlllla utu•lt•us . and th e 
.U n n J;:" t' ' " t' !"' lu~. O n t•i~'- t• hauu•h •tllt : iu OH· 111iddle 
r<~w :t r (•, ft·""' • ~· ff fu ri ~-:" hf. )lt· IHs idula zonn ta 
and {'r t• tuu u h:t h •,.; JUtrYn : in 1h t• hn«tt)llt rcn\' :tl't' 
O rthit•urdc•l u l'- <H' n n lus, !'O:tli n:t fll r l' r:t ~-:" ilis autl 

·ut•l :t tllllll l'- lu tt· u s . 

t·<mtc ll<t t ions on 1 hp ll JI J><'J' ] >ell ' I of the 
,,·hod~. 

('ont•·:lsting with these two s pedes i 
RIIOclostoJJift u 11 yul i Jt•ro , a 110l'thern Au::;­
ti·aliaH slwll " ' i ll1 <l sqn:u·e shouhlel·, \Ye11 -
m:nkcc1 teeth. <llld <I wh itt• li ne J'lll lnin g­
l'OlllHl 1ltP p:~l e hrow11 g1·on JHl eolont· on 
t hE' shmdclr J·~: it i::; a li t1le ove1· an incb 
high. . \ noilH• t· ~l ightly l:nge1· ~pe<"ies, 
Rhodo.'itoma rugato, :tl l"O f1·om northern 
.\.n. ·tt·nli<l. 1s c h(H'O] ;:l te brown , with 
(' J·e;.lmv Yrll o"· mmd h <ln d tee1h, <l nd h <lS 
its ~nt·I';.H·t~, f>~Jit'<· i ;.llly the h<1tk, thi<-kl y 

F rmu l t· ft Co riJ.:"Id tht• >< Jic<•it•s 
ll~u r(' tl hert• nr•· IA tinatldnntn 
eoni c n . Pl t•e utremn lirn( lt. 
Lt: tt ('ctll fi JtS i >< i llt>l'llt i >< n nd 
~lurinula lll t' r lclionnllN. 'l ' h cNt' 

:trco N U lilt' " hu f t•u ht r l(t•tl . 

a nd . 1111e\'€'n ly pl i<·ated , g•vmg i t <1 ve1·y 
l'Oll g h ~l]) pe:nnn<'e, <1!':. t he ill m.;hnt ion 
sh ows. A d ose 1·elath·e. Hh odostomo 
rtur i sfr>Zis, f1·om t l1 e same loc-ality, is m o1·e 
:-; lender wit h lesH p1·ononn ced pJ icatiom.;. 

A ruoug:.;t ~mall ei' spreieH of t he f<1m il ;v, 
1 ll o~e u nder :.1n i nth lligh, a r·e Rhodo.stoma 
·Juwl e1csJ a light l>town shell wi1·h 
J·e\'(> lviug w_hi te ba ud~ a nd fine ~triae, 
from :K ew Cal edon i:.l : a ~m a 11 dark browu 
!-;pede!';, M.el os i llu l o zou((t(() fl-om the 
u pper· 1·egions of Rydney llarbom·. sn<"h 
<-1R t lw P mT<"lmfltta and JJane Cove Rive l's 
<llld :Middle H arbour; a tiny, pale buff . 
\\' hite toothed shell , Cremno,bates pa rra , 
ft-om rra~nnan i a; a Sou th Pacific hlanch;' 
go lden l.>J·myn and whi te sh'i ped species. 
Jl f fa 1111JUs fosciatus : a yellow an d wh ite, 
smooth, slightly polished shell, M.elct1n1J·u8 
luteu.s, ,.,h ich nHti,'es of the South Pacifie 
t lu·end i nto necklaces; Hnd a t'Ommon 
R.Ydney nta ngi·o,·e ~hell , Ophicw ·del us 
oruatus, w hich can only he described as 
<l<uk mud eolonrerl. I n company with t he 
h1tte l' spec ies i5; f1·eq uent ly found a 
do~el;y 1·elated , ~onthern Anshali<Hl our, 
0 jJlticanlel u8 qu.oyi) and a l so a m ote 
notthetn one, 0 . s1tlcatus. 

Apal't ftom tlt e~e a n umber of smaller 
~pede~. aboni one-qncuter inch OI' less in 
height. <Ue fign1·ed. T hese a r e a Sydney 
shell , Plecotrema. lirata; a ~ew South 
\ Va les, Ronth A ustr a lian and Tasmanian 
~ b ell , L eur·onopsis inermis ; anothe1· 
~on t h ern A nstrali.an ~pecies, 1lla·rinu.l a 
mfrid.ional is ; an d a hrowu and white 
Qn eemdn nd f01·m. La i111 odonta co nir·a. 
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Chving to t heit· limpet-1ike s l t<lp(~ , aud 
the fa ct t ha t tlt c>y lh·e between tide~ 
attached i o t·ocks nlon~ coastli nes, 
Siphon s hell ::'i are ofteu a problem I o 
young colleetot·s, ''"ho find cliffiC11lty in 
distinguislling t hem fl·om tt·ne limpets. 
'l'hey are. ho" ·eYet·, not limpets , bni con­
necting link~ between those and t he 
Pnlmonata, a relationship depeudi11g 
upon anatomical st ructure. Th e trne 
o·ills or branchiae of the normal sea -:::m n i I :-. 
are a bsen t in Siphon sh ell s, a u<l i lt e 
mant le instead fun ct ion s c-1 !:3 a pulmOII<lt·y 
~me ot· lung, with J·tHlimentn t·y 1J1·mH:hin ~ 
fol'miug tt·iangu lar folds of the lining' 
membrane. Siphou shells are a!:; a t·n le 
mo1·e ftatteued than limpets, :tnd h:we " 
lwrse-s.hoe shaped mu~cle sca1· iuside. 
diYided on the right by a dee p, li g'lt1 -
coloured, ~iphonal groo,·e. It is t h is 
g t·oove w hich helps to identjf~· the1u, 
especially as in most cases it p1·odnces n 
s ligh t pt·ojedion on the l'igbt icle 111<11'/.!.'i n 
of the sbell. Riphou she]]s , ·whic·h belong' 
to t he famil y R iphomuiidae, Live in w:nm 
and tempen1te t:eas, and quite a ttnm he1· 
of species are found in Austta lia. Thoug-h 
t hey are m ariue creatm·es, they tHil 

remain for lengthy periods out of 1·1te 
water, depending; only ou the oceas io JJ <\ I 
dashing of spl'ay, a condition for which 
theil' l'espiratol'y ~tr1H:tm·e amply 1its 
t hem. 

Only a few species Juwe been chosen 
for this article, and these ;-ue Siplional'ia, 
. ·cctJbnt, w it h a 1·<n1g;e fl'om ~ew Honth 
Wales to sout h west A n s t ralia: 
Siphon.cwia bijiO'C<tto, f1·om Xew South 
Wales; a mo1·e eleYated, nnif01·ml.Y 
l'ibbed, southetn Austtc:t lian spec:ieR, 
S'i1Jhoncvda. dentkulata; a vet·y ele,-n 1 e<l 
Tasmania n s pecies, Silplwnm·ia, fun i.c,u­
lata; and a sm a ll, del icate shell h·otll the 
southet•n regions of Australia, Sipll ona ria 
baoon.i. A s ma U, de1icate, bnff-tream 
shell, Gad·ini,a. conkn, of the fa111 ily 
Gadiniidae, i~ 1·nther like a Siphon ~h(:' ll 
in shape and s(·nlptu i·e, but i s flat1t>t· a 11 d 
only about h<11f ~1n in<"h in di ametet': i t 
is fairly t'ommon ou beaC'hes t·omHl 
Syd11ey, cllld occm·~ <l l so in sonihet·n 
Au!'ltJ·~ll i alJ ~iotttls. A \'('I·y smH il ontl 

S iph u u S ht'lls. T h e th l'et· t0 11 u u es :.rt> !ii ittlwn:tria 
hif n l't·:t tu. Ch t• s nt a ll G :uli n iu (•uni<•:t, :nut t h (• 
ins i d e '\· ien· o f S itt lHtnari :. ch•u th·u l:da. Betwt>t•u 
t h e UlltH•r n u cl ln " ·er ru n · is s iclt• , -ie ·w of 
!' it t h nnari:t dc•u t ic·ui 11C a . :u u t i n the botto m row 
~ ht.hct ll nt' i :t se:a h nt. S i tth unn r ill hn e cnt i . :n ul 11 s i tle 
,·it·"· ol' !'ii .. hunltria fn~t h- n l;t fa, a '\"t> t·;.· c levatt>tl 

st•~ (· i t.·s. 

sh ell wiill <1 1 wi~h-·<1 <l pex tnw;n·ds one 
(~n<l i~-; <'rllle?d el( [jillori(( .~;fOW(I(' . 

1\RA<'K IS II \\'.\ '1'1-:R 1-; Ll' <:~. 

I ~J ·;.t tkish \nltet· sings in t his C'nse t•efer 
to those hl•longing to i he famil ;v 
On ch idiidae. It is po:-;sibl e fol' typiC'all:v 
m:ni 1H~ . lu p:, , espe<"i<1 1 J~~ pelagie form~. 
nndet· mw~nal <·i J·eumst..lnc·es to be 
W<c1slled 11 p into h1·addsh wn I ers. hut i.t 
wonld only bf' a nwttPr of t ime before 
1 he;v l'onn<l l'Xlliiien c-e Cl :-;hnggle in theil' 
ch anged en d1·onmen t . 'l'h e On chidiide1e . 
~on 1 e1 imel' lm own a ~ Mn11~1'0Ye l'1Hg!';, hnt 
mm·e n~nal ly On eh i<l in m:-.;. t lll'i,·e, on the 
o1her hand , among~t t he bhu·k mnd a1tcl 
gnm·Ied root:-; of mn ng't·on•:-.;, \Yhere th e~· 
lin· in comlHH·n1h'e ~~lfety, ~e<" nt·e in the 
know ledge 1hat in tllOHt' ~helte1·ed wateJ·!' 
t he it· enemies <He few. .A:-; fat· a s man i~ 
<·on<·<?l'ne<l n h ip into mnng'ron• ronntr·y 
mnv m eH n a hatt le " -it h dondR of 
mo~qn it oe~, An tHl -fl i €'R n n (l :·d nking- mnd. 
!'O 1h:-l1 on ly the keen <'OII<'dOI' hnnts 
Oll('hidinmK. 

l n <l]l])earun<·e 1hese? ~ lng'l' <11'<.' 
nnnHt·nt1i\'e. A l i ltl<> m·p•· ;tn in t h l on~. 
L·ong'hly m·nl in :o;hc-l tw nnd ht·ownish olire 
io gt·C?y <·olout·<1<l , they <·t·nwl nhont on <1 
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ht·<l;ttl foot. "il l! I" n l t' t t l :t <'l l'~ ~tnndi n ·~ 
ou t l' t·o m tiH• ltt>:t d . :111 d ; ll'l' o t'l l' ll dif'li t• ull 
(0 ~l' l' \\J il' l l ill t lt l'i t· l l;l( llt ' <l l ~ lll'l'O ll l l(l · 
i n g~. ' l ' h l ' ,\ ;lt'<' :1 t ' OII Il <'< ' l ing lin k hC' t W('(' ll 

thl' Jlul llWII ;t(;t : t lld lJ H• typi<·:tJ S('H -S JII ~~. 
th<' ~tul i lu ·an<"lti a tn. :l tHl ~O lll l' :s iH?eies t an 
p:- i:-;1 l'ot· :1 1 h•:t s l :t nto ll lh l' i1 he l· nndC' r 
tht• \\' :ltl' l ' 0 1' Ollt ol' it JII'O\' i<ll•<l t lt e air 
i ~ 111 nis t . t·(•spi t':\ • ion he i n g- ]lt•l'l'o t·m ('d b~· 
the dnt·sa l ~ ul'l';l< ' (' o r ( lt p lll;ln t le nnd it s 
:tpp<' lltLt gt'~ . ' l' lt <• d i ~ t t·i I m t ion o f i he 
fnm ily is l t·op i<·;tl nud s uhtt·opi ('al. hn l 
~'t'\'tl l ':tl s JH'<' it's a l'l' round i ll the co ldc1· 
"''' t <' I '~ of sot t I lt :'\ <'"' ZP:tl;ln d . ~\hon 1 
t \\' t' Jtt,,· -~ b. di ll'P I't' lll s p t><· it•s ;tJ'("' be lien•d 
to o<'<' II J' t lt r·ot tglt o n t 1 hp Ro ut ll 
l 1;H·ilk. iJu·luding s t'\'t' l':ll in .\ us tt·H l in . 
pal·tit·ttl a l'ly :t lo ng it ~ P< l ~ t t·on~ 1. 

.\ mong ll tHII ;.!I'O\'t's li n in:,! th r t'oreslt m·E:'l-i 
of 1h<' uppt' l' J·t•adws of ~yd1H'y Il<n llonr, 
surh n~ thp L <tll<' ( 'on • a nd Pa iT<Hn att H 
Rin•J·s ;lltd :\1 icl dl<• l l :tl'l iOIII'. n ntl nt P ort 
TT.w ki ng. o<·<·ur :-:ndt s pt>dt>:-: a~ On(·is 
cll rnllr·lrou . lig u t·l•cl ht•J·t>. Ondtilliu111 
drullr·l ii n 11 d Oudt irldl" JUt I clloidcs. Th e 
tir·st (\\'o <1 1'<' s ;t id to hnn~ the po\\'e t· o f 
(·hall " i JP' I ht'i 1· t·o lot ll ' wll t>n d i:-.tu r ht-'d o r· t"< I"' 

"·hrn t h<' i 1· posi I io n is d t<lll ;,!:('cl t o n 
dill'eJ·<•nt IHt('kgro und . 'rlt t• t'ornw t· o f 
tltesp is o lh·<' to JI<•d with t\\'o l i ~hi yellow 
hn uds r·tJilll i ng <t lo ng l ilt' dorsnl snt·fa t(' 
ft·om t h<• ht>:l d t own t·ds I hi! pos te t·io r e nd , 
<l llCI th l' lctt 1PJ' is o lh <'-g' I'<'Pil w i th chu·kc1· 
m;nki ugs, a 11d lll <l ll,\' of if ~ <l <wsn l pnstnles 
h €'<1 1' ('OIISJl i<• IJ () II S " l' .\'t's''. 1'he t h il'Cl 
spt~C'ies is .n·llow is lt lll ·nw n with J'<Hli nt ing 
hhldi: I i ll(.'S. 

HIL \ t' I' I S I I \\' ,\ ' I'EH SX.\ I LS. 

T hr IJc .. st k tlCJ\\' 11 t·<• pt·c•sent a ti\'e of thi R 
g1·onp of l' ulll ro ll a l<l . ns f;u · as ~\ustrn l i<1 11 
W<lte r·s ;ne c·o ll <'l' t' tH''l. is Nali uator 
fmyili.~. of lh<• f<t ntil ,r . \ mphiholi <la e. a 
~'P<'<· i <>s d is t r·i lml t>cl a lo ng: the <'<ls t t oa s t 
ft ·om !'O il t hPt'll < >u <'<' tls ln n<l to Houth .. 
A 11"1 I'H I iH. ' I' IH• s lt<•ll is t yp i<'n lly sna il-l ik<' 
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in s lt<t JW, abou t t ltree -qn :nt en~ of an in ('h 
h ig lt . nn<l 1m dentea t h <1 pal e brown 
<' Pi<l e l'lnis is () ni te prettily mat·ked. 
rJ' IJOit g'lt a p lll tn O il<ll'~' lnng I·ephH·e~ ~i ll K 
i11 t h es{~ ~mt il ~. t hey ha ,·e not become 
inh a b i t ant ~ en t il·ely of fl-esh watel', bu t 
I ik(;' t he ~iph on shells m·e intermed iat e 
het \\' (;'(' 11 th e es~enti nlly heRb water a nd 
lll<Hi nr li\· ing fcn·m~. T heir u ·ual home 
is 0 11 m uclcly f1nt ~. whet·e tlley bmTow on t 
of si ~l 1t at lt igh wa h •1· , bnt at low wn te t· 
<·nw r g-e <11 1<1 mo"e about, lea ving a h ack 
helt i nd 11tem . T heir e!-{g!;; m·e la id in a 
snncly t'i tq .. !;-li ke g- ii·dle, 1·esembling t ha t of 
1h t' :4a tHl ~ ~~ Hi 1 ~ . M:rs . l\1. E. Freame. of 
l\l e lbo n1·ne, ,,·ho has collec-ted t hese 
l ~t ·ad.: i s lt w<t le t· l-iml its at many localities 
a lo ng 1 he Y ittol'iau coast , partitul a t·ly 
at A I I o mt. hns \\T itteu a vel'V inte t·est in~' . ~ 

<H·co ur ll of th eit· ha bits in the ) l arch, 
lD-1-0. issne o f t he ' ·Yi ct 01·ia n Xnturalist". 
l\J1·s. Fr·e;u ne has ohsen ·ed t hem fo l' some 
ti nw and is no" · ahle to produce fo r· the 
fi n• t ti m(l excellen t ph otograpl1s of t he 
s nn il <tnd i ts egg-g: ii·d le a s well as of t he 
~·onng s ne1 il s cle,·e lopi ng in the egg. 
'l' hong-lt 1 h is is t he fi rst t ime a l'ecord 
o f t hi s cle,·elopment has been p r inted )n 
_\ ns t 1'<11 ia , t he t·elated Xe\\· Zen land 
s peci es, .. l 111fJh i7J ofa. CJ'CII (lt(( , has been \·ery 
I hoJ·o 11 g:h ly i 11\·es t igated in tha t country. 
'Ph (> A 11st n1 l im1 ~pedes i ~ common in 
Ps1unri rw wn1t"t'!'; mHl nmon~~t me~ n ~?:t'O Ye~ 
n e:11· ~y<lney. 

rrlw pt·esel11 <l t·t i('le, l-iO fm· <l~ 
m:lJ·in e <llHl semi -rnm·iue shells a r e 
c·oll c·e r·n(>cl. l> l'i ngs to a concln~ ion t he 
n a s1 (' I'Opo<ln ]li'Ope t·. 01' unha h ·es. as 
i hey :n e ge net·a l ly c·c1ll ed. with. of com·Re. 
the fe" · c> x<·ep t ions tH·e,· ionsl~ mentioned. 
111 th e < ht !-; tet·opoda m·e n few mo1·e Yen · 
iu te1·es1 ing gt·onpR. <)nite unlike t lt'e 
n O I'll In 1 secl -l-ill<lil in c-l ppearanee. and t hese 
wi ll i tl all p1·oha hility he t he snhjeet of 
1 he 11 ex t n 1·t ic-I P 0 11 An~tralian shell::;;, 
nftpr wlti <' h 1he TiiYnh es will he 
c·o m 111 (' n <'£.l<l . 
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Some Strange and 
Beautiful Flies 

By NANCY B. ADAMS* 

.\ hll tiiiSHIII~ h t ' U II Zt' ~1"('('11 ~~ ~· . H u CI I in r(·~u l is. )': a. 

I T i · not unnatm·Hl thnt we ::;hould 
1·ega1·d t he subjed of fli es Cl!'\ <1 
singularly nnattnu:ti ve one, for we 

i11 nniably a sso<'iate the wo1·d ••flyn wl1 h 
something that i!-; at be~·ii a nui ~m1<.:e: <d. 
worst a loatll~ome <.:;u·d er of disea~e. rl' h e 
s petie · with which we ;ne 111o~t 
f <1milhu-sandflies, blow fli e~, mo~qnitoes 
and t he ubiqui tous h o n!-\e f1 y- a t e nil 
<.:teatures who ·e nnpleasa nt hn bits mak(l 
a f<n from ag1·eeable Rn bjet1 C01· ~iu<ly, 
and, m01·eove1·, eom~titnte a de fi11He 
menace to out well-beinp;. J n fa et t he 
01·<l e1· Dipte1·a to whi<-h tl1P fl ies lwlong­
i by fa r the most impor1 a nt ~J;ronp or 
insects when eons iden 'd in 1·ela t ion 1o 
m a n. In it are included HJ>C<'ies whi<.:h 
<.:anse tremendous losse~ a mong s heep 
eYei'Y year, a nd wl1ich deposi t thei1· eg-gs 
or larvae on blanketH <lnd wool: p est!'\ 
of p l ants, <.:e1·eals. fruit , vegeta bles: 
]><U'asites of hOI·ses and tattle; notorion~ 
caiTiet s of disea Ke, and con1 aminatorH of 
food . Yet ihiH OI·<le1· iR a ve1·y large out>. 
and contains many beautiful and h a rm­
less species as well as some which <He 
definitely u seful. So mueh attention has 
been paid to the economi<·ally important 
m embers of 1 he g1·oup, thn1 the nwny 
:species interesti ng because of excevtio na 1 
beauty of form or 1lDURUH l 1 ife h istorieH 
have been neglected. The obje<.:t of 1 he 
following artic:le is to ~he a hl'i ef 
a teoun t of e1 few of the mol'e de('m·a t i V<' 
Australian fti e~-;, and those rem<n kable fo •· 
their cm·ions hahitf'\, ap<nt from t he il· 
<'<·<molll i <' Rignificance. 

• Illustrations by the author . 

'rh e f<1 s dn<l1 ing ~ uh.iec- t of life his tOJ·it>s 
i~ on txicl<' the Heop e of 1 hP pl'esen t art id<:> 
bn t t h e li fc eyc·le o f '' f1_y lll <1Y he hl'iefl ;v 
Hnmm;niiw<l. 'l'he t'g'g'H <li 'C wmally soft, 
t J'eHmy whi1 c, a u<l 11101'<' ot· less 0\'<11 in 
sh c-l p t.).' l 1~t'O lll t he pg·g ltn t <' lll'H a fl <:>sh~· 
hll'\' <1 o•· ma~~ot. These hn,·;1e <ll'e 
ext t·emely <li n ;) rse in fo t·nt. though <111 
agt·ee ill Ow t 11one l1a ,.c <lliY true le11:~ - j .. 

rew :HP p1·o,·ided with ~t nmpy Jll'O<:e~~es 

k n own n~ lH·o-l egH, l>u t 11H' llln.i<H'i1 .Y :.ne 
eomplete ly l egle~s. soft, with ~ma ll head: 
nnd st rong <:1n·,·ed .iaws. These lnrnle 
mn~- be fo n nd in Ht ag·Jwnt water. det<lY· 
inp: nn imal nncl \'(lgetnhl(l nwt1PJ', li r ing 
p1an1 t i HH IIC, nx pc-unsites in th e hod ies 
of ~pide t·H, m· ;u·e <H.:1 h ·e <llld predn<'eons 
on <1 phicls . \Yh en fnll y g'I '0\\'11 t he lcnra 
<'lt <l11g-C~ i n1 o Cl pn pa. rrhe pupal stage i~ 
a l'est ing pe t·io<l <h11·i ng whi<-h 1 h l' in~ed 
ehangel4 into the <Hhll1 form. RO 1hn 1 the~e 
pupae 1ake n o food nnd r emain com· 
p:na1 ively inntti Yc. 'f'h cy nu·y a p:ood 
deal in r-; h np(l. a nd i11 Hom e g-roups 1he 
pupa ls eudosed in n tongb pnpe t·~· 
Hhr11-the la st l arYn l sldn. Tlte perfe<:t 
inRee1 erentna1Jy t>lll(ll'ges by sp1it1ing 
open the JHlpc-ll ski11 , so tompleting the 
I ife tycle. 

The <1dnlt m emberx o f th e g-roup may be 
distingnisht."'d by the fnd that on ls o~e 
pail' of wing-:-; i s present. th e set'ond pmr 
hein o· t·e<ltH·e<l to two snwll p1·o<.·esses 

~ . 
kno w11 a s hnlc-m<·crs o t· h;tlteres. ~\ p<lll' 
of enormoliH <'Oill JHHnHl eyes are n eou­
spi<·nous renitJJ•(1, :tlld :1 ~ a t•ule t lw mo_nth 
p<11'1!'! <ll'P <Hl apt ed fo t· pi<•t·<·in~ 0 1· sn<.'klllg . 
. \ ll hongh <tll memhpt·s of tlw order hare 



t ht'~ t· b:tsi<- d t:lf ·adt• t·is l i c·~ t h (',Y l'X hi h it 
:111 cxl t·;tonl i n :try din•r·sii ,Y o f :--lt: tpc> , s izt' 
<llld ('()](} Ill ' . 

' J'I rt• (ll'd <• r· iN d h · i<lvd i 11 I () n ll 11Jl1 h P l ' o r 
l':wti l it•s. ( ltt• < · l:~~~ itkn1 im t h <:>iltg- hn :-;ed 
l;lrg-t•l y o n l ht• I,Ypt' o f' \\' in g- ,.e 11nt ion . ' l'h e 
Wi ll ~:'\ of Jl i<'l" i ll'l ' fm· (h <? lll W " i p nt ·i t· leHl' 
and (t':lllS]l:ll'(' ll ( ~0 (h:tt th e.• ;ll' l 'H IJP'C lll e ll i 

o ( t ~H' ,· ~·i n s i ~ p l <~ in.ly \' i )': i l>lt•. <:>:t dl..,f:l ntil )' 
h<1nn g tl~ <) \\' 11 <l tN1 ttt<: ! \'l'l1<11ion pn11c t·n . 

. .\ut ong- 1 he.-> mo~ t ~ ~ t·i killg- l tWm l>c t ·~ o f 
1he g t·ollp :1t 't' ! Ill' .\ ~ ilid a e m · H ohbet· ftie~ . 
'Phey p t·t•y upon lw c.•s . rt i e~ :111 d c.· ,·en i o n g'h · 
~IH' ll t>d het•I 1Pl4, ~L· i :li llg' t IH•i t · tmfOJ· t m tn t<? 
\'i('t int ~ ~n th E> :1ir, t1 ·~J11 sdixin~ t hem by 
llle<l l l~ ol : t l o ng ~ t o t · uy l>eHk mtd s uc·ki 11c: 
up t ht•it· hotl~· .ini<·es. 'l'h c• l n r \'n e. \\·hi<·h 
:u·e fo.nlltl in rottin g \\'Oo d n11d h1 1 he ~oil, 
;u·e t'l t ht• t· :-:;t·n ,·p n ge.t·N u t· c.· J~e th ey 1n ·e:r 
npou l h l· Lnntt' ot ot h e1· inse ·is. 'l'he 
h :llld:-\Oll H':·d nwmbt• t· PI' th is f<l mi ly is 
Bleplwrof(' .-; (·orioriu .... . O ne o f t he la;·g-est 
of all . \ nst t·<tli<tll 1 1 i <>~ . i1 i s nbont on e 'and 
a hn 11' i nl'ht•s long <llHl meMnu·e~ t wo 
inchel' <H·J·os~ tlw oH1 HtH·t•ad w in gs. lt i ~ 
blnck. t he wi n g~ s ntoky l> t ·0 \\' 11, and t he 
ln·ight OI'<lll g'<' bod y d <•<·m·ni ed alon g th e 
. i et e" w i l h t n r t s n r ll 1 c1 d \: n n <1 w h i 1 r It <1 i 1·. 
It is 11ot mteonmw n in ~cw Bonth \ Vales 
and be<':HlH<' or i t~ ~ ~ t ·ikin ~ appe;nmH·e i s 
f l'equently ~<? 11 1 in t o t he l\ln~enm fol' 
ident i fi<'at ion. 

The fam ily :\lyeri op hilidn e iH l'l-'JII ;.n ·k ­

ab le for the <" ll l' i on~ le:nYa e k no \\'11 a s 
' 'Kl ow w<n·m s' ', but t hey are 11 ot c losely 
re lated t o 1 he l~1n·opcan in ~edR of t lmt 
name. 'l'h e~'<c small 1 h 1·ead-l ike larvae e:u·e 
found on r od n-. in dalll p . hady p la ce:s. 
whe1·e 1 hey spin wehs in the crevic-es to 
c:ap ture prey. . \. hng{' colony of t hese 
fU es i}) s ituai('(l in a ~ull y at B undmwmJ, 
Xew Hou 1h \ Vale!-\, wh e1·e i t iR a g1·ea t 
a tha <·1i on io t01nis ts. At ni ght t hese 
<Teatnre"' gleam l ike host s o[ t iny Rhns 
in t he dark n eRR. 

'L'he llovC'r ft ieH, wh i t h belo ng to t he 
fa mily , yrplt idae, are ~o-ca lied because 
they may of t e ll he seen }WiRed ove1· 
f1owel'H, wing!-\ vi bratiu g ~o 1·api dly that 
they <:11'<' vit-.;ih lf' only as n eonfnsed blur 
at the side:-~ of t he hody. 'fhef'>e fli eR make 
f\Udden Rwi f t da l't s fo rward and t hen 
hover mot ion l<'sH in Hte a i 1·. 'rhey a re 
very c·ommo n in g:ndem -1 il1 Hnnny 
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O n e of t h-.• l11r~es! Austrnli n n flies, Ble ttharo t.-,. 
c.·oranraus. :Vntu.ral size . 

weathe1· , m1d hi de among the leaves after 
th e ~nn goes down. T he ep:gs a t•e ]aid on 
<-1 p l ~ i ~ - i nfested plant ·. and t he larvae, 
wln eh are us ually pale g1·een . legless. 
elongate and eapable of g1·e~t extension 
of t he body, feed u pon aphids, sta bbing 
them with theii· j aws and sucking up 
i hei1· body fluids . Tl1e pupae are hard 
oval ·Rhaped ol.>jects ·which 11sua.lly fall to 
i he pxonnd , but ma y sometimes be found 
gummed to twigs . 

P el'l.1aps t he mos t r emarkable of Aus­
h <-tlian fli es i s one of t he members of t he 
family S tratiomyiidae 'vhich has no 
p opn hn n a m e a u<l is Reien t ifieally known 
<-1R B o1·eoide8 subula.t~l S. The male is not 
pa t·ticnlarly Rtriking, bu t t he fema le is a 
peculia r wingless creatm·e, large1· than 
the male, with a heavy dingy br own body 
c-11Hl long spidery legs. It is not 
tm<·ommon in t h e vicinity of Sydney, and 
11~1~ l>een 1·ecor ded as occur ring in la r ge 
numbers r oun d a house in V ictoria, the 
wiltgless females crawling over the 

• 
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Rig·h t . m n Jt>: lt•ft, ft•m:l1 e of B on•o idt•s 
SlthnJa t us. X ~;',. 

Yenmcla h in alarmin g sw;nm s. ']'h e best 
kno" ·n StratiomyHd fly h; a shin.v b lack 
insec-t jus;t over half an inch long, ,·et·y 
s len<lf:>t·, with clear wings. clonded with 
black, wh i ch often com es i nto hou:o;e~ 
about Sydney and nawls 0\·ey• 1he 
window panell::i, seekin g a wn_y on i. 
It has been scientifically chri stened 
L\'eoe.xct-er fta, :sp'iniget·. 

Tbe family E mpidida e is a l ittle kn own 
group, its membe1·s being remarkable fot· 
t heir curious courtin g ha bits . 'l' hey prey 
upon othet· i-usects, and Mr . K. <'. 
MeKeO\Yn in his book " fnseet \\roncle r s of 
Anshalia" gjyes a u amusing aceount of 
the eonrtship of t hese ~tl-an ge fl ies which 
" bl'ing o fferings in 1 h e sha pe of t he 
bodies of otbet· insects to t he female, ancl , 
afte1· dancing bef01·e hel', offer t hei t· g ift 
as a prelude to pai d ng. I have obReJTed 
a n u ndeter m ine d s pecies of E mpid goin g 
t ll1·ongh the~e preliminaries bef or P both 
hi~ offering an d h is attent ions we1·e 
~l ('<"epted wit h favon l' by hi s chosen mnt e .'' 
Tin· l:nn·1e are So~l ender cylindrical 

n·ea I tJJ·<•s. a ncl I i It le is k n own of 1 heit 
l1alJii~. 1 h ou gh t h ey a 1·(• t hough t to be 
<·;lrni vo t·on~ :t n cl ;trP f onn d i n 1·otten wood 
n nd lea f an o ul <l , a n tl a fC'w a t·e ~qnati.c. 

l>m·in g- i lte ~mn nwr lnrge lt ea,·il y hnilt, 
lli H"·nifiee n ilY <·olont·e•l fiie~ w i th broad 
hodi e~ <·o ,·e r·e<l w i th h 1 · i~ti .v ha i 1· m·e ofte11 
~een 1·est i11 g 0 11 f<' J H·<-~ posts 0 1· t he trunk: 
of tl·ees; wh e11 <1 i !-ltnl'l>ed t hey fly away 
w i th n l on d l>uzz. l\lost of these hel ong 
to the t r· ilJe H11 ti l ini , alHl t lw commonest 
o f t h C' g 1·on p is kn ow n n~ Rutilia rPgalis, 
c-l lt ml(lsonl<' llJ·onz.r gree11 i n ~ett nea l'ly nn 
i rt c lt lo11 g. 'rh e!';€' <1 t·e among the most 
deeontt in:' Amd t·c-\l i;ln fli es, many being 
go1·~eon s \\· i t lt ir· i<les<·<' n t, m eta ll ic blue 
;, nd green <·ol<nH·s. ext 1·emely sh iny, and 
t<HT.Y iHg stou t b ri st les a 11d tn ft~ of hait. 
Rom e hn\'e ~• d is ti ntt ive p<1tte1·n of bla<:k 
nn d " ·hi te m nl'ldngs. rl'he ln n ·ae, ~which 
lh·e i n tl te soi l. <11'<' parai'i iti<· on nnionR 
lJel't le gru I>~. 

T he ol(l si m·y of t he sp ider and the fly 
i~ f~lmil i <ll' to mo~i of u~. so that from 
1Hlt·l'e t·y (l <l~""~ we 1·etn i n ihe impt·ession 
ih;lt ~piden; a L"e m ol't< tl enemies of flie., 
lmi in t lt e t·a~e o[ the f<lmily <'yt·tidae the 

1 I 

t' 

. I 

,I 

,\ fl , . t'OIIlUIOil J ~- l' u u ntJ ti ll tin• n •Jn cht\\' JI IIUt'l< 
eH' h u u sc.•s nbnuf ~~ .a .. ,.,.. ~ N• t• 1nt'rt•fn 

NJIIIl lJCt•r. X :4. 
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titbit'~ <11'<' t tn·ttttd. 1>(>(;1il:-; of 1hc l ife 
hh:-:(Mit'~ ~)(' .\ll :·d t·;llian ~ J H-'<' i t'i'\ c-HC not 
:1\':lil:thlt'. hut (JH' I'(' i:-: g·ood I'C<lHOl l lO 
:;;ttpJHl~l' lhal they l'ollow <· l o:-;e l y ihP 
hn hi tx of' 01 ht>t· llll' llllH~ t·~ of the fc-1111 ily in 
_\JlH' l'iV<l. ' J'lJl' :-;lt illY black e tro'l'l H I'C .lc-t id 

• \.J\""'l 

otttllt' hnrk or ll ·t•t'~ m· 011 1hc i i p~ of l>c-n·e 
1wig-~. to whkh tht>y a<lhe1·P hy t ll t'<11l~ of 
il ~!i<"kr ('oatiu~ .. The~e fl ie:-; l<tv nn exha­
<)J'dinn;·ily l a q.~·(' lllllllb<:'l' o r egi:-;: c-l s iugle 
ft' lll<llt• of illl . \ltlt'l 'i l'illl :-:pPC'i es is l'C('Ol'<led 
to hnn• pl 'tHhH·t•d :{,H7T. 'l'he entire 
sul'l'n<"«: or :1 1 wig· mn y he C'O\'e1·ed witb 
c1 mnx:-: ol' tiny t'ggs t·e:-;eml>liug a dm·k 
fnngn~. 'Chr eggs m:1y t·emn in d01·mnnt 
for long JH?J· ioch d nl'i ng- dry wen t hel', bnt 
whC'n l•n•ui<lity is hig:h ihey hatch and 
t-he yon11g lan·ne enwq!;e. Th ese lal'vne 
;u·e ex1t·Cl tH' ly n <"i i V<?. be ing; pl'O\' .i ded with 
1 wo long ~~<nit hri:·d l e~ at i he hind end 
of' the hotly hy mE>ttll l'> of whi<:h t hey eau 
lenp <1 <·onlpnr·nt i \'t~ly lou~ di~tance-­
i-iPre •·~t I times the le11gi lt of' t he in !-ie<'t 
H~el f. 

The l iuy lan·a e make theil· way into 
the sp idel' 's hody 1hl'ongh the th in tissue 
at the joints of' i he legx, <111d feed on t he 
intent a! oq .. ~·nus of t he nu fol'tnnate victim. 
In the ntse of an Ame l'i cau species t he 
bol-\1 Ji\·es nnti I 1 he hnvn emerges through 
an open illg whi ('h it makes in t he 
abdomen of 1 he spider w!J eu the lntte1· 
die:.;. The hu,·n pnp;11es after l e<-wing the 
bod~7 of the ho~t nnd the adult fly 

())· r tid ur "BI:ulcle r F ly", t h e la r '\' :1 of '\\' hi cll 
is :1 ltaras'ite of Slt icl ers . X (;, 

eme1·ge!,; a s a cul'ious small-headed, 
:-;wollen-bodied, hump-backed creature, 
the mou th pm·ts being degenerate and 
n m1-f mw ti on al. 

lt has been possible to mention only a 
fevf of the many strange and beautiful 
flies found in Anst1·alia, and, mote0\7 el·, 
t he necompanying illustt·ations in mono­
dn·ome giYe ve1·y little idea of the 
deli<:ate perfection of structure, the rich 
downy pile, and t he splendid colouring 
of t he. e creatures. 

Gifts for Soldiers 
A Practical, Easy and Safe Method 

THE system of Canteen Orders, devised by 
the Australi a n Defence Canteens Service, 
opera ted in conj unction with the Postal 

Department. and backed by the Government, 
certainly clears away many problems for those 
who previously forwarded pat·cels to men of the 
Forces. 

Canteen 01·de1·s on Austt·alian Defence 
Ca1,1teeJ1S Sei'Vice a1·e available to 1·elatives, 
friends and the gen er a l public, fot· the benefit 
of men of the Fot·ces in Palestine and, in A~~ts­
tra1iu. They a t·e issued by all Money Order 
Post Offlees and ~u·e silni1a1· to Postal Notes, 
with all the protection oC a crossed cheque. 
They will not 1Je mmilable for th'e troops in tlle 
United Kiugclom until Australian Canteens a.1·e 
established there. 

Canteen Orders are obtainable throughout 
Australia in denominations of 5s. (blue 
ground), 10s. (red ground), and 20s. (purple 
ground). 

The name and number of the soldier, together 
with the name and address of the donor, appear 
on the order. 

Goods sold in overseas canteens by the Aus­
tralian Defence Canteens Service are not 
S\lbject to any duties, sales tax, excise or other 
imposts; therefore, soldiers are able to obtaiu 
fat• bettel' value than is possible when gifts 
are purchased in Australia and posted to 
members ot' the A.I.F., while all canteens are 
canying a wide range of products eminently 
suitable for members of the Forces. 
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Furred 
Aeronauts 
of Night 

Little Bats 
as Friends of Man 

Diadem or horseshoe lea f -nost•d 
b:tt of u4lrth-e:.st Q.ueNtsl:wd. By ELLJS TROUGHTON, C.M.Z.S., 

Ornu;:c,•-;.•e llnw n orth A u s tr11linn 
l enf-n osed l)nt. 

F.R.Z.S. 

ALrl'llOTJGH a glidiug kind of flight 
"·ith the aid of skin-flaps between 
the Jimbs has eYoh·ed in , evet·al 

gr·oups of furred animals,':· t he only 
mammals that can sustain continnon~ 
flig·bt by the beating of their <:nms and 
membnlneouF; hand~ are t he so-called 
t'flvjng-foxes" and the " litt le ba tH ' or 
"flying-mice". The wings of the pl'e­
historic flying reptiles or p terodactyls 
diffet·ed from t hose of bats i 11 having the 
membrane supported only by the greatly 
lengthened fifth finger. In bit'dR the 
wr1~t :-1nd finger bones ::n e redneed and 
adapted fot the support and conti·ol of 
o,·edapping feathers, which repla ce 
membranes deri,·ed ftom the ~kin in 
1·eptiles and bats . 

I n all batR t he wing-membl'<:llte 
stretches betweeu the fou1· g1·eatly 
eloug-ated fingers, while the Rhort but 
well-deYelopecl first digit 0 1· t humb has a 
sharply hooked nail fot· a!'>sistanc<:> in 
climbing- and attachment in tt·ee-hollow 
and cave-shelter haunts. Beca nse of the 
perfect adaptation of the fore-limb f01· 
flight, bats are p·ouped jn t he Chh·opte1·a 
ot· "hand-winO'ed" order of mamma ls. Also, 
in addition to the 1·emad ,ably modified 
chculatory system which a llO\YS them to 
bano· and sleep upside-down, bats have 
a m~st highly organized anatomical a1Hl 
nervous system, so that they ;u·e n sually 
C'lasRified in .zoolov;ica 1 precedence next to 
- . See Troughton, "Marsupial Gliders or Flying 
'I~OSSums·•. THFJ A USTRALIAN MUSlll tJ M MAGA'ZlNJi:, 
Vol. V, No. 8, 1934. p. 257. 

t he ordet· o r P1·im<1ier;; w hich embra ce~ the 
lemm·-monkeys , <-l lws. <1nrl man. 

OIHG I~ _\~0 Sl"PF: R~TlTION . 

Litt le i ~ known of the ptehistoric 
orig in of bats, clonl>tless becan!:'ie the frail 
strnctnrf" of 1 heir skeletons left but few 
tl'aces of the anrestra 1 stoc-k. The few 
fossilized remains of bat· from the 'Gpper 
Eoeene geologkn 1 fm·mations are found 
to 1·esem hl e existing- kinds RO clo~ely in 
aeria I eq uipm<:>nt that H would probabl~· 
be neeessar y t o ~o back a few million 
mot·e year~ befor·e haeing the mis ing 
links between bats and their non-flying 
mammali:tn 1·elative5;. Cetta in it is that 
t he qnaint win~ed creatures e,·olved 
from n primitive mouse-like s tock of 
in sectivorouR mamme1ls, fluttering out of 
the du sky ages to achieye mastery of the 
et iJ· long befol'e prehistol'ic mau walked 
npl'ight . 

'11l1e firs t fireR of th~ eaY~ man's rocky 
t·efuge flickered about the little 'npside· 
down batR' clw;:;trrccl on rock-y ledges, 
wrapped i u the shelte1·ing whtg~ wbich 
!'>enre alike as cove1·lets and curtains. and 
~ent them flitting aftel' the motbs and 
beetles lured by the gl <:>am:-< of those first 
tit·esides. In this enrl.v mamme1lian 
<·omrnrleship inarticulate caYe-men pr?IJ­
a bly nnd,erstood more of the bn ts' lwbtts 
th<ln we do today, bec-anse tn<ln has pro· 
g; t~R~ively drawn away fro m his natnn~ l 
C'ont art with the compnn ions of bt~ 
<ln wn i ng humanity. Reeomi ng m01·e 
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\ u :-Crn lin 11 l.ull,.:-t•nrNI llaC. l l' i\•t• d isti n t•t 
"'fl t't· h ·s i 11h ahiC t h t• t11 ui ulaud a n d 'l ' :astu a n in. 
' l' h f' A" r <" llf l n lw,.. nt•f a>< t•nr- t r ntu tt \' ts for t h t• 
hiA"hl~ Jl ih•l tt•l l ...cl n ucls uf i n s t•t•t llrt.~ ~· . o r 
11111~ h t.• furh•cl u l u u ,.: t•rt•nst.•s tu l e sst'n " ·i nd 
r t-:-i:-cn u t•(• :1 11 11 t u s hu t u n t sound s " 'h t> n 
s l t 't' ll iiiA"· ' l ' l tt•" t ' h u t s, 11 1111 t h t- lonA"-t'nre tl 
F.nrctJi t'tlll S Jit•t•it.•s, h t"' t' t ht• l n r ,.:c s t tours 

Jl r ii JIIIrlill u a Ct•l !'· 11f n u ~· ll\"i iiA' na:t nttnals. 

inw~in :-li iH' <1~ J·c:>n~on <l e ,·elopecl. mm1 
g-l'ew lo l'<>n t· fli P c·nn'·lt<lltllling· <l wellel'!'; of 
t he cl n l' kn C'~~ ft·o•n wh id1 he originnlly 
enwrgefl, m Hl ~-;o, l'• ·om t i Il l (' immem or ial. 
hat~ h<H"<' IIPC'n mn I igned n ~ hm·bi n ger s of 
e,~jl . rl' hc w ingR o l' hn t ~ hC'C·::1me emblem~ 

of t he in fe t·nnl. Ro that nn c·ient :nt i st~ 
g t·ac-ecl hco ni g n ~pit · i 1l4 nncl ::1 n ge1s \Yith 
hit·d-like w i ng~ H JH l pi'O\' irl Nl m a li g na n t 
demon ~'\ <ln d om· o lcl f l"icn d the de ,·il with 
the somht·p w ings of hats. 

Tn .lfacbrlh ~lt <lkcspcarc reflect~ the 
popnhn se n1 im C'n t of h is cle:1y by classing 
lmiR wit h tmHl ~ <llHl ndder s a s fit 
ingr·c><l ients o r ( lt C' w i t<- lws' " hell -ht·ot h ' ', 
whil e in 111 <• 1<'t'l'ify in~ llO\'PI Drar-u lrt 
Hr·H m 1-\ lok<• •· adt i<• vecl a r evol t ing' blend 
Of VHillpi r·c• a n d W(' I'C-\\'Oif f J•OJI I old 
Hlavoni <· IC'g-<' n<h.- wh i(')l cou ld h;udly f~1 iJ 
t o inc·t·<'<lse HII .Y • ·<•ncl <·r· ~ m u·ea !'ioning- fea r 
or hn tN ir1 g<' ll <' t·c-tl . l~ \·en 1ocla.v mmry 
C·> t l1 <' r·w i1-w 111 at t <' r·-o l'- f <H' t p eople r e g <-ud 
lhr ad vt) llt or <I h<1f a s for·('bod ill g m iRPJ'.V 

o r· dt'n th. <llld th e ('hi nese a1·e e:tm ongxt 
th e rco"" people~ t h;lt .i n ~ ti fiabl y C'O n~ider 
t l1 c l itt l<· hats nx hnppy omen~. prohahly 
J'r·om l.:now leclge of i hei 1' u~efnln eH!'; to 
ma n. 

In . \n f.;t rnl in, qnite a1Hn t fl-om an _y 
snlH' r·Ht it ions <l r·end , t he Jittle h<lts ;u·e 
f C'a r·ed hy most womenfolk fo t· the 
mi ~ t; t k en i<l e~1 t hat th ey a 1·e like ly to 
ht><·o Ill(' co n1 m 1 g l eel " ·it h t heir hair. Ot hel's 
w •·ong l,r f'P~H th c-1t bat s " ·ilJ infest 
d\\·l' llings with my t·icHls of li <:t>-l ike 
i n ~e<· l s, w hc r·r ns t he bat 's few pa1·ns ites 
an• only minntc win glesH fli e~'< whi c·h m·e 
etd i t·e ly dependent u pon t hei1· ;ler o­
llHHfi<·<1 1 hostk. Adnnlly the hai·ml{:':o;s a nd 
sen!:' it ive little l><1il-i <ll'e quite as useful ak, 
and ll<'<lr ·ei· t o man than. t he bi1·d~ whic·h 
wP :I I'P p1eaxed to tall "out featheted 
fl'i en <h;". They en tet ligh ted room~ solely 
to <:at dt t b e insects which a 1·e so ti·ouble­
~ome m·onnd {·on nt1·y lamp~ in Rn mmer 
1 inw. a nd 1 he 1·emat·kably <H·nte :en~eR 
:-111d <tg-ility in volved in th e ]Hll'~uit of 
t he it· s\\· iH-fl yin g p1·ey avoidR a n y ri~k of 
('0!1ision w i th people, OJ' larnl)S and ot het· 
fix i n1·es. _\nyway, most small bats a t e 
unable to bite ot· scr <l tch seYerely and 
in n n ·i<1 bly xhou 1 cl be left in p ea te t o t hei t 
nloiefnl ,· i :.; itr~ t i on~ . 

'I ' ll ~; l>l l-i'L' IU11UT10X .~ :\' D CHARAC''I'F.RS OF 

BATS. 

The fl y in g a bili ty of most batR com­
p a t'('s f<t vom ·<1 bly with t hat of birds so 
th a t t he.v cll'e ve1·y w idely dis tributed OYer 
t he g-lohe to the limit~ of ti·ee-gTowth, at 
lea st one species extending t o the Arct ic 
<'i n· le. .\bont :!,000 indiYidual sped es 
:ne 11 0 w l'Ctognir.ed, and t h e secretiYe 
nnt m·e or t he it· h:-1 hits is indic-ated by t he 
g l'ent m njOI·i1y Juwing: been disc·oYet ed to 
~c i en <'e within 1 he ] a!';t centm·Y, because 
iu 17:)8 t he gTeat Swedish ·na tural ist 
Linn(S li s tPrl o nly se,·en kinds, wh ith only 
in <Tetl loi<-'cl to fourteen in the followin1-{ 
fifty ye;u·~ . reh e en t ire group exhibits an 
ex1re:HH·di ll <ll',Y di\'e1·sity of form and Rize, 
ra ll gi ng- from t iny iusectivorou~ bn ts, not 
nmC'h lm·ge•· 1 h;111 hnmmh1 g-birdR, to t he 
great fox -ha t :-; of l\la l n y~1 and the Ron th 
l'"ic.>H iNlnnclR w it h <1 wing· 'pread of o,·et· 
i h •·ee I'C'et. 
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'l'he Littlt> nut i s on e of the smullest o1' nul' inst•(•tivorous hnts, :1 s t ht• :o. Jicd tic n:anac 
]Hunihas indic a tes. and it r:ut~·es o,·er t h e tu:ainland, 'l':asanaui:a, rand l .. ord Hon·c 
I s l :nul, ,,.h<•r e t la e aut hur first nuted it . Tltuu~h COiliJt:trc cl in s ize ·with t b t• Jle nu)-, 
t h e little .tJ,· iu;:_- IIHIIIIIII:tJ i s " wu1· f h i ts WCi~Jit in ~n]cl" :IS :1 ('Q IIS IIIII Cr n ( IIIOS Cl U ifOt>S 

:uul oth er inse<'ts. 

'ro ~impljfy the stnd~r mHl classi fiC<-1· 
t·iou of ill i~ gll'eat ,·m·ietv of lu-llHl-wing:ed " , } ,- ., 
mmnnwls, the m·der Chhopte1·a is di ,·ided 
into two ,.e1·y distinct gTonps. The snb­
oi·tleJ· :\:Iegnchiroptenl includes the hn·ge1· 
<11Hl mninly frngivm·ons and hlossom­
fee(ling- bats to whicb the zoologically 
misle<Hling name of ' flying-fox'' is eom­
mou ly applied in reference to the foxy 
nppe;u·a nce of the head. "·ith its Rlrn de1· 
sno11t, bright eyes, tape1·ed e:u·s, and 
usnally 1·eddish colouring. The sma llet· 
ilnd ID<linly insectivoi·ons lmts dealt w ith 
in t his article are known as "little batf.:'' 
;-lnd ;ne t herefore included · in t he suh­
or·cler :\:Iictochiropter·a. Althongh n suall~' 
1·er·ognizable by t heh· wizened li ttle fac-es 
and heady eyes, insecthorom; bats m·e 
hn·ariably distinguished by the characte1· 
of tbeil· molar teeth. The cusp s of t he 
molars form sharp '\¥-shaped (TOwn~=; for 
the grinding of brittle insect parts. 
in l'o;tec-.Hl of the smoothly hollowed molar·­
nowns of the frugivorous flying-foxes, 
adapted for t he p nlping of hnitl'o; and 
lJ1ossoms. In the little bat~. a l ~o. only the 
thnmb is cla\:ved, never t he second digi t 
~ls in many frnit-bats . The t ail i.· a lways 
p1·ese11t, and, unlike the tail!'> of frnit­
lJ<l ts, is invariably enclosed by t h e inter·­
thi gh membr~ne. The shaft of the tail 
m:1y pieiTe t he upper· ~nn·face of t he 

membranr, or· e:\.-tend lJe~·orHl it fo\O that 
the m em ln·ane may be reefed <llong it as 
<1 f'm·ther <l id to mobilit~· of ft ig-llt. or· out 
of lu n·n1 s way when e-ra 'ding OYer 
t·oughened snl'fa ces after in~ects. Other 
nses r1ttributed to t he tai] -memln·ane are 
t ha t when em·led forwaHl i t formR ~ 

pocket into whi ch the young- ar·e born, as 
<l ~coop for taking n p chinkin~ '"ater in 
flig-ht, an<i e,·en a~ a dra~-net for the fi. h­
enting bais of t he \Yest Indies. 

IT ABl'l'. . 1 X IU<:T .... ATlOX TO HE.\ LTTT A~D 

COl\Il\H: lH'E. 

Owing to their seC'l·c th·e. mainly 
noctnr·nal ways; li ttle i ~ known of the life 
hi~to1·y of bats compc1red with othe1· 
mammals, an d it is not snqn·ising that 
popnlar opinion usually didde~ our local 
bats in to the flying-fox pest of or<:h<uds. 
and ~ome kind of 1 ittle ' 'flyi11g-monse" 
whjch flutters .-u·onnd in t he twilight and 
inio l igh ted 1·ooms. T ho,1gh ont· 0<1ts fm·m 
but a sman pai·t of t he nl~t world popula­
tion, most rend er~ will be "'tuprised to 
learn thHt iher·e are nt least fifty d istinct 
s pecies known to inh a bit the Australian 
mainland and 'l'nl'imnnin . Of t hese only 
fonr of the ten frugivorous species m<lY 
be<:ome pests in orchards. whil e the forty 
odd insec-t inn·ons. bnts ~ne most n~eful 
l i it le n 11 i es of man. C'on i nt J')' 1 o popu hn· 
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L:e a·~.- Frt'l'- t:ailt•tl n r )l :al'lt ill'-llnt. 'l'ht• 1ail-n tt'mhr:t n e c.·:t n be ('Xteu cled for fl ight 
t•nntrH I. nr rt•t•l't-cl- ln " h t• n t•ra l\· l iu~ uu rnu~h m;lt~rinl, 'l' h e g'l'Oli'(I-Jt :tnt c o .f u utstiff­
bat r ef•"· r >- tc) t h t· ll t-ca•l:-· l\' rink l c d l iats " · h i t· h nutnittllal ate '\Yl'i~gliug t•rey. Tile 
nt•(•k- t'"""h i>- a tt llllrt' ntJ:-· a :-<t't- u t -~l:uul lllt ltarntus for the :at trnctiou of other b:tts, 
111111 fht• \\hit•· tlnnnc·es an• ttroh:th l :-- 11 r e lit• of an·otecti,-e c olnt·ation. T h e enlargecl 
"su it•" 111111 :tt tiH• hn:-<e ol' tht• h cu•kc.•d thumh. 11111) t h e stou t I ... g-. inclic·at('~ t h at t h e 

h u( •· r:l\,· l s ahon( l'<tr n tu t·h of its i usl."et foocl. 

ht•lit• f, tilt' ('('IIIIUllli<· IHtlctiH '{' ill I'C'g'<ll'd 10 

t ll e~e nmazi11g ma n1m al~ i ~ th(l t·C?fm·e <l i~-
1iiH·11y ill hlllll<ll1 f~l\'Olll' . 

FOJ·tnmlte ly 11 1 1 0~1 o r l il t• thon ~nlld Ol' 

lllOI'(~ Jilt](' spt"'C'i(-'s of hat s <lC'111nlly n~~ist 
in <·ontt·o lling the m nl<ni<ll mosqni1o <J nd 
ot ltc>t· in~ec·t (l<?l't~. 11 is e,·en c·leat· ft ·om 
1lu? wl'i ti ngs of Pliny 1hnt th(\ mosq nito­
fe(lcling h<thit~ o f lmts wet·(> <l]l J)]·ed<lted i11 
Hotn<lll i in1 es, w h ile:> !·wietl1ifi(' opilli on ll<ls 
sng-gesied that t lw ('Ontrol lliC<lsnrex 
<lg-ainst y ell ow fe,·er. wh idt h ampe t·ecl 1he 
lh~t n1 tcmp1 to con si t·lld 11H' P<tll<tma 
<'<lnHI, <ll'C greatly nssi~1ed by the 
nattH'il l <t di\'i 1ies of nwsquito-feeding· 
littl<~ hnts. lmp1·esRNl hy these mol':!q nito­
de:tt·oyjng adi\'itieR in malarial <·oun1t·y 
about H<l11 Antunio, 'l'ex;,ls, a D1·. 
( '<t lli]Jht'll h<l l' <l P~<Til>ccl ill <1 \'OltlllliJIOil~ 
l1ook, " l h t tR. :i.\lo~qnit<JC>s, ancl Do ll n J•s'' , 
how lw HlJ<·t·c•HHfully cst al>l i sh<\<1 <·olonies 
iu spe<"inlly ch•H ign.C?<l " hnt -roosts'' ctbont 
~0 f't>t•t hig-h l't·om whi<'h tht• <lllllliHI y ie l d 

of gnan o is supposed to ha ve averaged 
n hou t two tons . 

gstablishment of sncll 1·oosts in all 
mnl a l'i al C'Ountries wa s strenuously 
n<lvoC'ated by the aut.ho1·, 'Yho hoped to 
C:'x ploit R "secret met hod'' of attracting 
('O]onies by wetting the interior of roosts 
with cl solution of guano, as the bats are 
known to trace t heir tree-hollow and 
('iHel·n homes by scent . However , i t was 
~hown i n a. United States l~nblic Health 
Report tha.t any proposition that t he bat­
t·oost:;; would colonize sufficient bats 
nd.ia('ent to malarial swamps t o eradicate 
mosquitoes, and incidentally supply 
enongh guano to defray expenses, had not 
heen substantiated, though t he natural 
Y<llne of bat~ in insect conhol was 
i 11 ('a 1 culalJ le. 

Yn l m1 bl e Hatural deposits of guano 
ha\'e bee11 formed in vast caverns by the 
droppings of bats which have haunted 
11wm fm· c·onutless ages . T he guano is 
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valued a~ a fertilize1· owing to its l'ich­
ness j u nit1·ogen and phosphoric add 
detived from the digested inse ·t food of 
the bats, and has a commerc-i a 1 Ya lue 
tanging from £6 to £8 a ton . In t he greai 
Carlsbad Ca ve1·n of New niexico guano. 
estimated at about 100 000 tons, wal' 
1·emoved in twenty yea rs; al t hough the 
1·ate of accumulation naturally nnie.·, 60 
t o 70 tons have IJeen taken annually from 
a car ern in T exa. . In Australia tbe kind 
of cave structtne and colonization 
apparently does not present t he same 
p1·ospect of guano exploitation, though 
P1·ofessor Wood J ones has 1·efer1·ed to 
the occasional exploitation of deposi tR in 
t he Wooltana Caves of South Australia. 

The flight of most little bats 1n ·oba bly 
surpasses that of the uoctu1·nal bh·ds in 
the :;:;peecl a11<l eont1·ol whic-h enabl es th em 
to catch t l1e ,·ety :-;wift.ftying in:sect 
prey, aided by a combination of th e 
senses which is one of Nature's marvrls. 
Th ey cannot 1·ely 011 scent a lo11e, as 
erratic insect flight would lea ve no 
traceable course, and it is su ggeRted that 
their acute hearing is of great aRR i ~ta n ce 
Rin<·e thei1· own el'ies are pitched almoRt 
above huma n reception, so that the 
buzzing of a moRq uito m:-1y sotmd like the 
dronP of <1 minute ae1·o-Pngine to the bnts. 

l~ ittl (' l i' r(•('-ta i l l' tl ur ~I nstill' U:tts. 
' l' h e ''' idt•l y :< Jtrl'ntl ta i l- n u ' mhrnne ot' 
O ll t' baC IIIII Y bt• t'Oill ltlt rt•tl "\\"ilh t h \' 
l'('(' f t• d - i ll JIH' III hl'IIII ('S tlf the oth (•·r 
c"·n. 'l' h e " ' in'"'s of all 11re furl e d 
nnd a lnut:<t Nh c n1hccl a '"'a inst the 
fo-.·e;t rnt . " •hi t•h i s Net•n in the " ·alk­
in'"' JIONHiou , l'('Ntha'"' on the t humb­
t•:ul . Note th e wiclcl~· s t•re:ul tu\' s , 
IHUI 1 h l• (•lht ~in'"' t•tl'(•t·t Of tht• tiu~· 
u ecdlt•- h nokccl tnl' :tntl thu mh nails. 

WlHI·: L Es:;; W.\YI'::-i .\~11 FLIGrlT ( '0:\'TROL. 

~\ s l'<Hly <H~ J 79:~~ t> t·u el experiment!-{ in 
depl'i \'iug bats o t' ~ i gh t, and late1· and 
kind li e1· one. in whith the eyelids were 
~ea led with wax, demon~hated that . i~ht· 
less hats h a d an uncanny powet· of aYoid­
ill g Ol' attac-hing th emselve~ to objects at 
will, and eould fly fl-t>ely amongst wites 
Rtl'nng fnirly closely in a darkened room. 
I t haR also been noted t hat bat. do not 
no1·ma lly et ash into ligh ted windows 
when entel'ino· Ol' escapin n· f rom liaht~d tl 0 0 

rooms, as bil'ds often do. It would seem 
that condensations ot slight Yibra t ions 
of ai1· are set up by t he bc>atin~ wings; 
t hese m·c r eflected fl-om objeds (1 1H1 

picked np by acutely recepth·e netre· 
ending,~ in the pointed ear-projection, 
known n ~ t he tragns, a nd fl esh.' nose­
leave!'\ <'Ommon to lll <l ny bats, a~ well <r 
in t he co:nset ·' whi sker-hnirs" usm1l in 
lll<Hnm~l~. 

~'he J·eception (i) f such air-\'ibt·at ion 
could be likened t o 1 he <H·t ion of n t·a rlio 
~et with t lw 1111merous h <l ir s acting· ns 
aerials implanted in t he batteries of 
nei·,·e-c ht-ng-ed t isAne. '['here is uo doul> t, 
l•owever, thn t sight pla,,~~ t lle m os~ 
i tu port.nnt pal't in t he nchwl l'a pttJJ·e of 
p1·ey, ns it won1d lw i mpos~ ibl(' for 
blinded hn1 R t o Jnn·slw fl,yin g inRcr t:o;. 'rhe 
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old ~<tying- " ld i11d ;t :-; <I bat" i :;: l'l' t·l:1inly 
1101 ilpl. lli.HI illl .Y t'X JH't' illH' t ll~-> ill t<lpiivii y 
;n·c uot lr k<' I.Y I o (' lll (' idn I<' I h t• s(•n :o;;o t·y 
;telirili<'~ <I f lhc lti g·ltl,v ot·g<tnize~l 
l ' l 't'<l tttl'<'R i11 \\'hieh ~('vt' t · :tl ~cn ~e~ nppe;n· 
mutwtlly nttUtH·d 1o :w tiYiti c:-; beyond 
m;tn'~ (·ompt ·t• hcn ~ i oll . · 

Though :tblt> io tl y il1 Ln ·o;l(l dnylig-ht, 
thr litii P hn1 :-; dL lik <> ~t t·o n g li ght <Hl d 
t'<l rt'ly ;tpp<';ll· nn1i l du~k. ~ lippin g 
~tcal! hily o u t l't·om t<l\'t' t'll s o t· holl ow 
limb8. \\'lH' ll ltost s o f' n ight -flying iJtscd:,; 
:H·e <1 -wing ; or en•n from nttd cr 1lte 1·ahsed 
hark ol' (t'l't':;; \\'hCn te t he \\'rlH'l' hn~ live ly 
t·c<·olJed ions of t'Oll eei iug llUlllCl'OU's 
in::.ect:-; and ~ pi<l crs i11 t lte s h il't f r on t 
\\'hile :;;1I·ipping tlw b<nk of t.u ~··e . ~ 

C'<l:o:\tHl l'i llns in senn·h of i he m or e sol itary 
kimls of h;lt~ . "l01·e lll1llsnal "\Ycls t h e 
('l'CI\rding of t 're 11 ty-:;;ix adu lts ~nHl young 
of ,, ~mn 11 )l<ll<ly<lll ~pedes into a one­
foot joint of bnmboo with a i wo-indt 
hollow <l lld n •J1Mtte1·-inch eu tnnH:e at 
the widest pnl'i. iln·ough wh ich only t he 
sni tc1bly ftatt en,ed :skull of t h e s p ecies 
ennbled them io p<'l :s~. _\not hel· ~Malayan 
bHt wi t h bri gh1 r eddish f n1· and bdl­
lia nt1J 111<-'ll'kcd wing~ i~ ~aid by th e 
nntire~ to sleep <·m·led n p in t he flowel' of 
a < 'a 1 a L i ly. o I' w hi<.: h t h t' Dui eh 
na turali:st .Jeut ink ,n-ote that it RO HlHled 
like a woudcl'l'ul fu iry t ale "a gold en and 
t·ed an d ulack eolo nred hat sleeping in a 
Lily-flo"·el'". l ' nn ·u a l local hiding 
p1act•s iu('lll<lP i lte n est s of i '"o s pedes of 
Scrnb-\\'1·cn, in whieh ReYei·al ~m all bats 
were fou nd •·roosting '. 

Hiugle yotmg ;ue m ost usuaL but 1. wins 
<He h eq ncutly born, an d rem:n·kable 
ftyh1g powet· is :-< Llown by t he fa<:t t h at 
small bats a re known to catch fli es in 
mid-ai t· w hil e hm·den ed wit h young 
\\'l'igh in~ m m·e 1 ha n t h e pm·ent. rrher e 

SYDN~~Y TE<.' II N OI,OCll<..'.\1. Mn-n.:tl :.\1. News Bulletin 
No. 1, July, 1940. an d No. 2, August. 1940. 
8 pages eacb, 8vo. (Government Printer, 
Sydney.) 3d. 

Tm; first two issues of thi s publica tion are to 
hand, and to whic h we extend a welcome. The 
Curator, Mr . A. R. P enrold , in hi s forew ord to 

<-11'<:' i tmnmer able I·e('ords of insedivorou~ 
bats being snccessfully kept in captivity 
for nn·iou~ oiJ:;;enations, when they 
he('ome qnHe fri endly wi t l1 their captors, 
whonr t l1 ey apparently distin guish mainly 
hy ~ense o[ :::;ulell. rrhe larvae of the 
<'~mmon m enl-beetle forms tbe most 
pr<H:ti cal diet, and R lll 'lH'i~ingly large 
qnftnt ities are ea ten at c1 time. A small 
b<~t lta ~ been noted to aset·age a bou t seven 
dmr.en menl-worms a day, representing 
about one-quarter ounce of food, whi.ch 
wonlfl seem ratJ1 e1· exceptional. 

T lw g t·eatest <:are should be exercised 
in attempting to handle 01· keep the 
hi ghly Hensitive little mammals, especially 
h1 p1·oyiding them "\Yith adequate food, as 
011 e gathe.m:s fr·orn :Museu m co1·tespondents 
tltnt t h e in<.: 1·easing ·weakness of star va­
t ion is sometimes mistaken for tame­
n esi->, with eonsequen t suffering to the 
HllH111 animals. To deliberately kill, or 
" 'Ot·Re, t o maim su ch marvellously 
m odified li ttle mammals, because of 
mn·easoning fear of omens or d amage, 
is a positive crime against Nature. Those 
a cdcleu t a1ly killed in the felling of trees, 
or in cle;.-uing them from inconvenient 
roosting places, may be preserved in 
spil'it8 fo1· the 1\Iusenm. Otherwise these 
u~eful little mammalian con~in s of man 
should be left in pee:ice t o cm-ry on theil· 
ete1·na l "black-out' ' battle against the 
jn:;;ect hOJ·(les of night. 

[NoTE.- Australia i s fot'tunate in not 
h<ubouring representatives of the repul­
~ iYe disea l:ie-caiTyin g vampire bats of the 
American tropics. Ow'ing to lack of 
spa(·e t hese unpleasant animals and our 
own False Vampire Bat will be included 
in the SUC<:eeding pal't Of THE AUSTRALIAN 
).ft;SEUM MAG~1ZINE.-EDITOR. ] 

the first issue, r efers to the demands upon 
Applied Science Museums which wars and 
depressions occasion, and to the part the 
Museum takes in connection with them. 

Short paragraphs refer to various economic 
matters, principally essential oils, and also 
exhibits. 
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Australian Insects. X 
Orthoptera, 5. -The Long-horned Grasshoppers 

By KE IT H C . McK E OWN 

I :K (·(>tl tl·a~1 t o the m embe1·s of t he p l'e­
eecling family, t he A<Ti<li.i<ln e, t lw 
Long-llo1·ned G1·asshoppet~ ( ~r·etti­

g·oui iclae) a1·e gene1·ally more !':]ende t· in 
fOJ·m , and p ossess long i lu·e~Hl-like 
a ntennae, hequ ently eon side1·a bly ex:<:eed­
ino· t he len o·t h of the body. rrh e ~onnd -
~ ~ . 

]H'Odn<·ing tl))J>Hrc-ltn s of t lw m<l l e~ <·o 11 ~istl' 

Eg,:1.·s of Lon g -horue cl 
'l' r c t• Grasshctti iH' J'. 

of a file and l'idge upon the forewing!4 m· 
tegmim1 , and f!-equent1y thet·e i l:' :.:111 aren 
of tightly stl·et cbed membrane to nc·1- a ~ 
a n amplifi e1· to the notes prodneed. 'rhe 
m nsi c- of these insects is n sua lly in t he 
nature of chirping or c1icking. The 
'ea1·s· are situated in t he tibia of t he fm·e­
legs jul';t below the knee. The odpositor , 
or egg-pla cer of t he fern a le, is 1onp; and 
saln·e-~haped, but may be redu ced 01· even 
absent; in no case does i t form t he 
drilling plates found in the tl·ne locuRt:-;. 
Th e long-h01·ned grasshoppers and their 
allies, t he " Tree-crickets" m·e not stdd 
vegetarianf';; IJlant-tissne, certainly, is; 
eaten. but some species 1H1 ve caruivOJ·on&: 
tastes, others a r e practically om n ivor on!'i. 
Sotne 200 species llave been destr i bed 
fr-om A nst ralia . 

VPr y little iR known of t he life-h i:-;(ol'ies 
and ha hitR of moHt of these gl'<ll';~·dtoppe i·~. 

while 1he Ji\'CH or ot h e t ·~ . of \\'lti clt ~ome­
! hil tg i ~ known, 1-l how sueh <li\'el'&:ity that 
i1 is il11JH>ss i ble 1 o JH·e:en1- {'reu a 
gem)J·n 1 i zed pic-1 n t·e w lli t h might be taken 
ns t·eHsOm1 lJiy typi('<ll of ihem all. It will, 
t heJ·efOJ·e, l)(' ne<·essar.v in dh;enssing 
('el't<lin of the specie:-: 1o gh·e as ntnch 
detnil <1s possihl<' of 1 he lt ahi1s of eac-h . 

'l'l te ~nh- f:Jrui l y l'IH1ne1·op1i nne ('011· 

tain l:' :1 n nmbet· o f p1·iwi t h ·e lin t intel'est· 
inp: in sec·1s . Coedicia nliracea fl-eq nent. 
t he gum tt·ee~, a nd i s n llHlstel' of 
u1m ouftnge; 1 he tegmina m·e ~haped like 
enealJpt lean's, venation nncl <111 othet· 
det;,lil com plete, nn<l .-n e of <1 dusty 
greyish -green ('010111'. 'l'he oripo ·itor or 
t he fema le i~ Rhort, ht•o;Hl , <lnd ~tl'ong-ly 
C'lll'\'ed, ~omctl ti ug I i ke a Ghm·k<t kukri. 
Th e eggR a re fla1tenecl aud scale-like. nnd 
m·e l a id in <1 l ong· 1·ow, one or erlapping 
t he othet·, n~ nn ll y alon~ n twi g 01· the 
Pdge of n lenf. · 'l'he:-:e egg~ ~.ne fl'e­
<]nen t ly «-ll'tack ed hy n minn1e pnrasitic 
wasp, pa 1·n~i t iz<?d egg~ h<' i ng notkeahle 
by the tiuy I·onnd hole throng-h which the 
wn~p has emeq~etl. ' l' h is gra~~hopper 
somei im es <·n 11 ~('::-; <hunngP in <"itrus 
or('hni'Cl ::-; by n ibbli ng pakheR f1·om the 
~ki n o f ~· omtg· ot·n nges;: w i t h t he growth 
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of iht• l't·llil ~ud1 ~<·;n·~ <ls~nm<• quite <·on­
~idt>t·nhlt• dimPil~ions :lnd ~t·t·ion~h· <li:-;-
ligm·t• t hp f't·n i1 l'ot· tll<lJ·krt. ' 

Tht> In q.!,e ::-;IH'{'klt•tl <; t';l~~hoppe1· 
(lj'JJllipjJil/1(( .U-_qlllfrtfo) lt;\~ n wicle 
1·angt' in .\u~t t·a lia. hut i ~ e~preially 
pJentifnl ill tltl' inlalld diR(t·i('(~. r}'Jtj ~ 

inlntHl fnt·m i~ ~O ill c>t i11ws <'Oilx idC'n•tl to 
h<.' a nu·h•t.'·· I t is <l lr\1';..!.<' in~cd <lhout 
1wo :llltl ;l hall' indtt•s in lt>ll~th, with 1he 
\ring-<'m t> t·s of ;l t·i<·lt ~t'l'<'ll. plrn t i fnll~· 
hlotdwd illld xpoltt><l \\'ith hl<1C'k HlHl 

IJt'0\\'11. ' l'hp lllltll<' implie~ that t lwt·c ;u·e 
thil'1,\' · lwo ~potx. hut 11w a<·tnnl numhrt· 
nl t·ies <·onsidet·:t hl,r. sonw had ng mot·(•, 
other~ lt>ss. Tht• illst•<·1 lin•s in the hig her 
IH·andH?:-: or the t'll('<l l ~· p1 s, :UHl at nigh1 
emits <1 t·;lthe t" musical di<-king not e, 
~oml.'f hi ng I ike t I nil pt·o<htt·ecl hy wi ncl ing 
a me<·hani<·;tl toy. 'r'lw !-:lriki ng coloura­
t ion, so <·on~pi<-uons whpn t he in~ec- t i ~ 
f-;("'(:'11 <l JHII'( from it~ ll<lhll·;tl S lllTOlllHlinp;~. 

is a l'('ctn,~ fine example of protec·tive 
<·olot·a1 ion· whl•u the g•·ns!-;hoppe l' is at 
l'C's t :t mott g- tlw folia gC', b 1 c n din p; dose ly 
wilh the bl'<>k<'n li ght and ~hade a~ the 
:-;n nlight fi l1 e r~ through t he lea,·es. 

~imilc~t· in !-;ir.e <11Hl gC'net·nl <·olot·ation, 
lntt even lliOI'C stl·ik ing-, is the C1·estecl 
0 J·n ~-;~h opp<'r ( .1/C'ctor·ia 8upm·ba) of the 
dry i nhtnd m·c;l!-;. Tiel'c the thorax is 
exi)(llHh'<l into <1 lm·gC' (' il·C'ular crest 
edgr<l \\·itlt hlnC'k and rrcl, . tanding high 
a hOH' lt ea d ;t tHl body. rrhi~ CTeRt j~ 
npp:n·0nt in ,·ery smn ll and immntur·e 
ex:un ple!-i, and i ~ probably deYelope<l <lt a 
H' t'Y <'<nl;v age. 

1' he Uoun1nin Gt·asshoppet· (Atri])eza 
rr l if·lflotrt) if.; in many w::tys one of the 
t·l;';l lly renlat·knhle members of t he gt·oup. 
' l' ht"' !-:Cxc•s <l iffet· so greatly i n appe;.nance 
1h;lt the~· mip;ht ea~ ily be taken for 
clil'l'c t·en1- species. rrhe male hn s the 
typi <·nl ~l endel' form of t he long--horned 
gt·:l!o;sltoppet·!4; the dat·k-bt·own t <'gmiua 
<ll·e slendet· and elongate. and c-o,·er a 
1~<1 i ,. of well-deYeloped, fan-shaped ftying 
wings. Tlte fem:=tle, on t h e other h nnd, i s 
a dum p~·. th i ck-~et, and most 1111 -~rass­
hoppt> t·-like cTeatui·e. ITet· tegmhHl, like 
1 hose of the male, at·e dark. dead-leaf 
lH·o\\'1\ in c-olom·, and ('Oat·Rely r et iculate. 
' Plte.r ;.n·e sh01·t and deeply curved. m uch 
like hnH-peanut shells; theRe wing-con'rs 
fit <'l o!-;ely O\'et· the body. but coYer no 
wi 11~!-:-ft.yin~ wiugs :ne n bsent. The soft 
H h<lomen i~ s ti·ikingly banded with 
al1 et·nnte 1·ings of bright blue, red. white, 
ancl hlnc-k. ' V he n distnl'bed, this strange 
t·t·eahu·e makes no nttempt to escape. 
lmt. 1·aisiug het·~elf high upon her leg-s , 
she <'l en1 tes 1 he tep;mi nn nnd displnys all 

_..- ----
,/ ---

T ht• ( ' rt•,.tl'll (;r:u;JoChnt•l•('r (Ait•l't urht NUI)('rhu). 
Nnncy B. Adams, del. 
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'l 'lw 'ltHIII I ain (:a·:assh opJil ' r ( .\ t•r iti <'Za a·t>ti<•u lat:a). 
Tht> t'O I II tllf•tt·l~ ninJ,:l'd malt• (l<'ft) m ('asu res 
allout twu in t'laa•s iu l t'nJ,:t h : tlu· ft'ma l e (ri J.::h t) 
is si o u t. n ii h u u i n i n~:s. :11111 an e asures a l ittl e 
o,·pr :an in<·la, t h t' :-< lu1rt n 111~s t'Olll't' :a l in~ :an 

a h domt'n S JIOtft'CI \\ i t h rt•t l. h lu l'. and \\· hi t('. 

the IH·ighl ('olour·n f ion of IH>t· ab<lom<' n. 
If <111110)"('<1 fu r·t hp r·, th e angr;r i11 ~ec1 pro­
t r n<lP~ <1 ln·iglr t orang-e eo Ion r·ed mem­
ln·;lnons '<·Oll<tr·' f r·om hell i)](l :lJHl around 
1he hCcHl. 11 <l ppe;H·~ thal (·hi:-; diRphty iF; 
of <1 w;11·ning- na(tll·e, bu t no <lil·ed 
er iden('e i ~ ''~ .Y<'f <l\'<til nbl e fls to " ·het he1· 
the gTHsshOp JH' t· i ~ act ually di~tast<>ful 
to birch; and ot hc t· <'nentieH-OJ· \rlt ethet· 
H iR jnst 'p111·e hlufr. 

These graf:ishoppe1·s arc mmally to 
be fo und rtmong g r ass. tnsso<'k$; on 
monnt<1ins or· t•lenti ed plains, hut )!J·~ . 
Edith ( 'olemnn. \\'ho has wcn·ked ou t 
rnnc·J1 of its life-Jristcn·y. re('Otds the 
inse<-t <ls hei ng- <·ommon at Ronento. 
Yidcn·i<1 , w lw1·c if ferdf.i on the in troduced 
H<tg \\'OJ·1 (Sf'Jt(•cio). 'L'he pale biscnit­
eolonl'c:>(l t 'g'j!;S ar·<• ~<·e<l - lik (;', a nd under 
nat m·a I <·o rHli tiom.; a re pt·olmb1y nthH·he<l 
to the food -plant. 'J'hc young- la t·\·He 
1 >O~t-iess mn t h of the In· i g-h t t·o I om· of i he 
<Hlnlt female, ;.~nd t lw '<'olhn' is <·Otl ­
spitnons. \~Vi t h g1·owl h m on I iing tak es 
pl n<·e, and the c·;u·d skill s, <11 le;H;t in 111<' 
late1· s1<1g'<'R, s<' J'\'(' as'' m c'<ll fm· the in sec- t 
1 h<l t cl i S(';I J·d (•<l 1 IJ(' In. 

'I' ll<• :4 11 h rnm i l_r 'l',YlllllOphm·inne t·on -
t a ins two sp<'<·ips of soHwwh;t1 ghost -I ikP 
illS('('(S or <1 J><llt• g t'(' (' Jl c·oJOIII'. 1 hE> lll<llt•s 
" · ifh h1·o<t<l tf'gtn ina ht"' t~ l' iug <1 hngc• 
mn~i c·:t l or·g<lll: I Ire• f<'lll<llcs <l l '<' wingi Pss. 
On<' or l lw Sl)(' ('i(•s l'l'.'JIII}J({JI(JjJh(}J'(( 

JJf' ll uf·ido) ha s lw<'ll r·P<'OI'd<>cl from \Y est 
~\n str·;tli <l, while• t he sec·o rHl IT. urm·oril 
inhnhils <';t s teJ·tl . \u st t·;tli<t. Th ey ;tt·e of 
<'x<·ep I ioll<ll i 11 t <' r·<>s l. si n<·c> they ha \'e \'C J·y 
dos<' nffi11ili <'~ with foss il fot·ms fonncl ill 
the L0\\'(1 1' Oli g<H'('ll<' ami>Cl ' or Ent·OJH'. 
'rhe Jll ' ('S('ll t d:ty l't' IH'(.lS(' Il f <1 f i \·es of i )l(' 

o' J'O III> <11'<' I'Oillld in l'o l'f.lR1 ('Otlll1l'Y wlH>J·t• I"' • 

th<.•y J'(•s l upon twigs, j umpi ng and <lis-
<I)JJH'<H·ing wi !11 r·t>lll<ll·kabl<> n 1piclity whe11 
<li st nr·h<.•<l. I f is probabl e that oth<>r, <lS 

ye1 nnktJown , spPc· irs m;ty he fmmcl in 
~' nst t·;tlin. 

' l'lw ( lt·yll<t <TirlHt> ;Jt·p ,·ery diffe1·ent in 
;l J>J>P<ll'<liH'(' fr·or ll f lW 01 hPl' members of 
t lw f;ln tily: fhc>y m·e headly-bnilt inse(· 1~ 
with IH·o;Hl. hul oin o heads. <-lnd th r ir I"' I"' 

"'in g.· h;n·<' 1 he a ppe<H<HH:e of being 
\\T<1pped a bmtt t lw hod~- 1·athe1· th;~n 
1'<'!0;( ing J·oof-wi l'\e . 'rhe anienll<le <He 
ex('ess i rr ly l ong and <H<' often xe,·eral 
t ime~ ilt e l<.~ ngth or ihe body. These 
hlRedx m·c popul;n]y known aR ' T r<'e­
c-J·icke l s'. ea myry/lacris CO/Jl b·u.sfa . cl 

l;ng-r, ligltt -l> rown to r at her bla<·kish 
in sed, wh i<"h I i n:'s in holes in i J·<'e­
tnmkR, hrtwee11 the leaf-she<o1thx of 
<·el'iain plards, or· in ho l eR in the gJ·omHl. 
i ~ <·omnton arOIIJHl ~ydney aR well aR in 
ihe mon~ inland <lrens. It iF; not ll1Hl:4ll<tl 
fm· 1hes<' inseds, attJ·ncted hy the lig-ht. 
to C'ome ft·om hu sh <l lHl g-.-nden in to 
honse~ <l f nig-ht. lndom·s they n e<lfe 
sonwthing of <1 di s1 nrhnnc-e in domesti<· 
affail·s, <ltHl m<tny r nqn i ri es ;ne 1·ec-ein'd 
<1s 1o \\'IH'f lw •· they ;He lw rmfnL H nne­
l es:-; ly hmHllecl l hey are C'<1pnble of 
inflic-1ing ;t sh;.ll'Jl bite which may e,·e11 
<l n1 \\' hloo<l. hnl in ot h<'t· 1·r~pects th ey 
a t·e per·f'<•d l,r ha nnlr~~. <llthon gh I h<ne 
known i n~l "ne·<·~ whet·e 1 he im;;eei. 
r·es l ing upon <1 <'nl'iain, h <l R <·ut a pir<'e 
fr·olll I IH' ll l<l ~<' r·ial \\'it h it s ~hm·p j~1\\'H io 
fortll ;t flnp un<lrr whi r h io hide. Both 
sex(•s ;u·r wingrd, nnd the <1llrlomen o f 
l hf' f r mnl r h<'H 1·s <t l ong ~<tln·e-sha peel 
m·iposit or·- sonH>l inwR tltmq,rh t t o he <l 
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'llh t\ 'rrt•t• l ' r i ••"t•f ( 1•u ru ­
).:r • 11111•rl' ~·•Hnhu,..tu ), "h lc•h 
ufic•u ''"""'' l n tu t h •• h u u 't', J, 
au ttU\\ t• h •u en t• ,J.:' Ut•, f c. u 
a 1•c•c• nut uf if, un t• h ·a,u n t hilt•, 

l 'h<l to-.\ . ;\I U :-<g l'll\' t ' . 

• .._ t i 11 g '. L i I tll' is k 11 o w 11 o I' I he h :t b i t s of' 
t hrs<' gr·;tsshopppt·s. bu ( I h t>y a rr, :t 1 l c>n~t 
p:trt Jr. <·;trn i n>t·on:-:. 

'l'IH• :-:u b-fmu i Jy Hhn ph idoph orinnr c·ou ­
tains th t' ·C::l\',1'-l't'i<·kt>ls' nnd t he (';-1\' (' 

" 't'l:ls of ~e"· ZPalan<l. 'l' hp tnw \Yet<tk 
belong' to <lllofhpr· s ub-f':unily, t he 
l'itrnopnlmalinae. Th<• •cn ,·e-locnsts' 
o1· ·( ·,, ,·e-<'l'iekel s' ar·p I ru ly <l mnziug 
nr<tlll l'<'s. They :tr·e <·ompl e?t<~ ly wingle5>!'\, 
tlll•ir· hodiC's <ll't' s h o r·t and so f't. nnd t he 
nnteuu; t(' and l eg~ are <'X traonlinarily 
long- ;ltHl sJrnde r. rl, hl',\' ha n' Hp)Hll'ently 

( ' r" .. ( ' r h•kt>h• f r o n• !U o lt• C'rt•t'k Cn ''"'~• 
' l' n "'rnnnlrt. 

110 sonnd-pt·odu <: i ng apparatus, uor do 
they po:sess ea 1·~ . Some of them are 
hlind, the Rensitive antennae apprising 
them of theil· ~nnonndings. The Cave­
(•t·i{'ketR' Jive iu complete, or almost com­
plete, darkness iu the depths of caves, and 
in t he Gnnn's Pl ai ns and Mole Creek 
('aye~. in Ta: mania, I ha\'e seen theHe 
in. eds lite1·ally in millions; so great were 
1 heh· nnmbe1·s that they coYered the 
limestone walls in some of the deepest of 
these c;werns with a lidng tapestry of 
!JJ·own bodies, scatte t·ing in all directions 
immediately they were disturbed. ' Vhat 
1 hey feed upon in snch an enYironment, 
tln less <:annibali!'im is p1·actised, is a 
mys tery, for the only possible food that 
is revealed by a c<:uefu l search appears to 
he t he minute dipterous lan·ae, known as 
"G low-wm·ms" creatures so small that 
1 hey would pro,·ide but a scanty meal, 
espec·ially to such a horde of voraciou 
<-reatntes. An allied species is sometimes 
fo nnd in the city, whet·e t hey hide in 
i nspection pits for electric cables, Ol' in 
cell m·s, and sometimes the insects invade 
~hops and cl wellings, a circumstance for 
which weather conditions may be respon­
sible. Xumerous reports of happenings 
of thi~ nature in Sydney were received 
during the ex('e>ssively dry period of 
March, 1940. 

'l'he ''King Crickets'' of Australia are 
f-nn ·ely t he ruost I·emat·kable members of 
t he family. Anostostoma australasiae 
is a huge wingless insect, measuring 



al>on t t ln·ee in<'he~ hl l ength with 
antennae addilllg another four inches . It 
is of a rich brown colotu w itJ1 <'111 
immense head and strangely c-nned .i <1WS 
whi<:h 1n·oject forwards . lle<Hl <lll d 
mandibles heqnently ("Ons titute one-i-h itd 
of the total length of t he in sec-t. ri'It e:;;e 
"Kino· Cl'ickets" present such <t fonnitl -

~"~ 

al>le appearance t ha t t hey ~ne ~eldom 
hand led by the inexpe1·i enced withont 
considerable t1·epi dation , bnt ap;nt from 
a stl·ong bite they are harmless. The~e 
st range creatures live in hole~ in treeR 
o1· in the g1·ound. and nothing appem·s to 
be known regarding their hauits mHl 
live~. They inha l)it t he <:oastal d istriti s 

~liJ I"l'. :.!, 1 !)4(), 

' \ ' i tlt h .- :ul a n cl j a w ,.; o<•(•ntlYing 
ua ur~ t h a n :a t h iTd e~l' the lcngtl• 
e1f c h t• hcul y. t h (• (; i n u t 'Vi n g l c Ns 
'l'l'("(" C t•it•k(>t (AII(IS f (t)';tCl lll ll liUN­

t ra l n s i:11• ) JIT(•,.;cnts u l'ormicl nble 
a 111H·n r:t n ec. 

Pholo.-A. ~lu sgrave. 

of nm·tllct·n Xe,,- ~onih 'Yale and 
(ltH'enslan d. li is to he hoped that ome­
on e with f<lti lii ies for t beir study will 
ende<1 \ ' 0111' i o fi 11 in some. at least, of the 
blanks in out Jn10wledge before the 
d0sht1ei ion of fOJ·esi s t·edn c-e.- t he insects 
i o t>Xi t·emc t·<niiy m· extinc-tion. The same 
s11 ~~C5;i'ion <1lko <1pplie:o; to a ll out ·pedes, 
<llHl auy obsen'<'l i ious seen red cannot fail 
to he of intet·est· <'l lHl Ya 1 ne. 

.A uoi het " King C1·iekei'' , .luostostonll£ 
rri11ace u:s, of simil<n <·ol01n- and form, but 
wit h qni1 e sllotl .ia ws, <UlCl measuring 
aboni ou e nud a l1alf in ches in lrngth is 
uot mwommon 111 lm sh nnd g::n·dens 
:-nmnHl ~ydney. 

The First Two-headed Sh,ark in Australia 
By G. P. W HITLEY 

A 
YEAR ago, ht TnE A uSTRALU:-.1 

MusEUM MAGAZI~E (vol. \'i., pal't 5, 
January-March, 1937, p. l!'S4), I 

gave an account of "Dou ble-lleaded 
Fishes in Australia and New Zealand", 
includin g evet·y case then known . I have 
since learned that, just 100 years ngo, a 
donble-headed shark was found in Tas­
m::mia, for, in a supplement to the A '1-P~­
tralicMt., a Sydney new~p<1per, for M'at·<·h 
27, 1838, we read : 

Sha?·kemese T :wins.-A gentleman at Rich­
mond has in his possession a young shark 
with two distinct heads and bodies. The 
bodies join at the dorsal fin, so as to form one 

tail. The length is about three inches, and 
the size of each body is in proportion. This 
singular form ed fish was taken a live, with 
several single-headed sharks, from the inside 
of the m other when killed.- Hobart Tom~ 
Cou,?·i er. 

T he Tmmwni<-'l n new~pnper from which 
the above wn l'\ extr nrted was t he Jlobart 
T'own Cou rirr for Fridrl'' nl<H'Ch 9, 1838. ,r' 
Comin~ to more rPcent times, we read 

in 1l1e Nun lH?WS JHl JH'l', ~ydit<?y, for March 
20, J ~)2~, of a "Gr<?Y Nnrse" sltal'k from 
~nn R 8ou<'i . Roiany · Bny, wiih two head~. 
two mouih R. and f Olll ' eyes. It wns ~aid 
1o han' hN"ll <)l en'n in <' l~ e:o:; Ion~. 


