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• OUR FRONT COVER. The Gat·den Sna il ( H eli.l' aspt•rsa), introduced in to Australia in the 
eat"ly days of settl e rnf'nt, has become a fo rmidable foe in cultivated gardens. 

The slime track left by the snail as i t crawls about, especially on concret e paths, is not 
continuous, but cons is ts of a ser ies of mucus patches at close and regu lat· in tervals . Secretions of 
mucus from g lands in t he foot are expelled t h roug h an open ing between the foot and the mouth, 
Set"ving to lubl'i cat e the pa th to be taken by the sna il. This mucus hardens very quickly on 
exposure to air ot· water, forming the familia r iridescen t s ilve t·y tJ·ack associa ted w ith snails. 

As a snail c ra wls, a se l'ies of successive and dis tinctly pet·ceptible waves of contraction a nd 
expa nsion ftows over the foot from behind forward, on ly the creeping su r face and not the whole 
?o~ly Pa tt ic ipa ting in the a ction. The foot is continuous ly adh erent to the su rface upon which 
ll 1S crawling, a nd not alternately loosened and re-applied . 
t The gliding motion of a moving snail can be seen perfectly as i t cra wls up a piece of 
l'anspai'Pn t glass. 

Photo.- H oward Hughe.s . 

. Jl TXE- AVG'LS'l', 19±4. 



A Rudd h n obtuiue(l ut l.ncknuw :tbouC 1824. It 'vus birOUJ.!,'l t t to Sydne;\· 
i n 1S2:> .,,. Sh· .Jtllllt"S Bri:shaue, n.N .. Oil H.ru .s. " "\>Vnrs}lite". nnd 
presente d b~· him to C ntltnin John Piiler. Subsequen th· it wn~< 
bequenthed b y the In t e l'tliSlS .Jnue Pi tier to the Au~oo~trnlinn l'tluse um. 
Th(' figure is cur,·ed in t:alcite. nnd the robes 11JH1 busc nre colourNl in 
golcl o,·('r a rNldeTwd suri'nce. Th is intPresti n J.!,· exhibit is t"·o feet 

in height. 
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Museums and Adult Educat ion 

IX the mnny pnulit' dis(·us~ions on ih<> ruint·t• <l<•velopment or adult education. 
especia lly dudug ihe immediate posi -wat pel'iocl , little refel'enc<' has bee11 mn<l<• 1o 
the c:ontl"ibntion which museuml:' ha,·c ali·eady made, both dil'<><'t1y and indil·eC'tly. 

ot· to tht> pos~ibl<> ext en~ iou of mn!'\enm ]Hu-ticipation in ihi:;; fi <>ld. )fuseum s tall's 
hare m::tdt> nHlll)' iodire('t ('Oiltt·ibutions through thP ],1·es~ , pop11lar science lectnr(ls , 
IH·oadcast~. and lJy lliRpemdng the knowl<><lge gained in ihei1· r esem·<'IH•s to a wi<le fiC'ld 
of inqnirer~o; from the J·nnk~ o( n.ll e]a!-;!-;<'~ of the commnnity. 

ru any ge1wt·aL F:c1wme o( <Hlult e<ltH'<llion i t i!'\ C'e l'1<tin tlwt 'isunl c•ducation lllll l' t 

be of c·om:id<>rnble importall<'e, and in this l'("spect rno<lel'u mn seum displays of e<ln ca­
tional Yalu<' 1uwe a plart>. In thi~ clit·ertion we han:• shown, fl-equ ently, in these pag~~. 
by word and l>y pi<'tm·e. what thiN ) fusenm has ar('omplished. 

}fost people take an i ll tere~t in their i mHINli~rte snt·t·omulings <ltHl , wherenjr ou<• 
lires. there• is nhntyR HOllH'thing in tlH• f<lltll<l nnd flor·a 1o <t1hac·t'attention-mammals, 
bit·cls, ~nakes nncl liz;H<lR. illsN·ts. shrlls. t1·N'S. sht·uhs. and a ho~i of other things. 
The natm·al histo1·y mmwums ('<ll1 en<·onr·a~e ~melt ilrtet·ests, not onl~· by their display" 
m the pnhli r exhibition galle1·ies. hni n I so hy hewing additional co11ection~ reaclil~' 
arailable f01· stn<ly, <-H'(·ompHniPcl by the neees;~<ll'y libl'<ll'y facilitiPs. The staff~; h<l\' P 

:1hn1ys shown a J·ea<l i nef'.is 1 o give any assistance within their powE'r to those seeking 
mformation m· oppm·tnnity to stnd~' . 'l'he 1t>('hnologi<·al museums prodde a simil::n· 
seJ·ri.ce in 1·egm·<1 io the many appli<'aiio11~ of ~t'ien ce to machine1·y, industry, and tlw 
HJ1phed a1-ts. 

For mm;enms to make an appreciable coutl'ibntion to a wide pl'ogramme of adult 
Nlneation i1 wonld be neC'e~sary th<lt p1·o,·i~io11 lw made fo1· n gt·ent extension of 
mnf:lt-um ~e1·vi<·e. Fr~ci litieR would need to be provided fot· musetlm~ to be available to 
tlw public· <n t t of otd imn.v wot·ldng ho111·s: <Hlditional nc('ommodation would be needed 
RO that coiled i on~ could lw Ri ndied in ('Omfort: morP staff would be required to p:uide 
an.d to HRRiHt ~h1<lents: e:ntd, above nll. thet·e ~honl<l be muRenm~. with competent 
!\C'Jentifi<' officerR. in n g1·eatly increa~ed number of the larger centref:;. 
. 'T'he nu·iou!o: e:nmy <-'<lu<·ation !0\en·i<-{lR lt<l\'P pt·oyided a solid fonnclation fol' greatly 
tnc·tea~ed ;Jdn11 efln('ation <llld en•ry <>f'l'ol't ~honld be mHcle to enRure that adequate 
fa<'ilitie~ ~ne ctnlih1hle 1o ~;.r( i :;:;fy 1·e~rui r·ementx in normal cidlian life 1·esulting from 
the HC'th·it i{lR clm·i ng wm· time ~>f thel-\e ~en· ices. 

~Inseum~ n1·e mctking Pverv eff01·i io fulfil thei r patt in <Hlnlt ecluc:ation. \Vhnt 
~~t> tt-nned th<> ··11~w leism·tl'' ·in p1·e-w<n· clay~ will 1·t>tm·n in tlw post-war perio<l. 

10llgh ]WI'Itap~ not imHI<'<liH1e1~· · _\n . ..\ meric·an nnt~eum authol'ity hns Raid. "amon~ 



254 THE AUSTRALIAN MUSEUM MAGAZI NE. A r<:T'~T 1, 1944. 

mteng<'r 1hink<>rs ihe1·e is a skepi itism ;.ls i o wlH' IlteJ·tlt e l e ism·<> is t·e::tl, l>nt edncatoJ·~ 
lul\·e not h<Hl Yel')' mu ch (-o SrlY about ('m pty time. Hnthe1· t hey l~<we tall~e<l an d written 
endonsly of the hmn s filled alre:Hly hy organized amusements <llld di sm·g~mized statl:'s 
of' mind. nu<l t l1e.r m·e hoping 1o seize upon some of 1his time hy <·ompetitin' m eihocl s''. 
:Hnseums may t·ightly cl:1im 1hat iheir ::trt idties <liHl sel'vi<'e~ an' <loing mnrh to fiH 
rm J>fy tim e. Popnhu· lectm·es. and rinema films in tltf:' <''' f:'Jl iltgs. nl\n1ys well aitendefl, 
<·<n·efnlly <ll' l'Hll~ed exhibi ts whitl1 1mfol<l n ~d-ory, HJ·e a fe<lbl l '(' of museum \YOrk. 
ne hind the scenPs mnd1 labour and time is spc>ni- iu thE'iJ· }>H-'p<:11'<11'ion: f nrthE'r b:wk i ~ 
the p<linst::~king- I'eRE'<ll'th with011t which such things, <llHl 111an:v mntten; r1ffeding om· 
(lc-1 ily 'rell -Jwing. 1\'0111(1 lw lliHH'eompl i ~ lt E><l . 

Rare Fishes 
By G. P . W HITLEY 

SEVERAL L'HH-' ~ nd inte1·e~ting fishes 
have lwen g h 'E'll to the Australian 
) Jusemn in tlte last E>ighteen month s . 

~\ Sneker Fish ( Rr·h C'uei .~; JtC'IICrates) , 
which featm·etl in the Sy<luey p1·ess after 
it W<1~ caught in )Ij<l<l le Il<nbom· dm·ing 
:;u~nell , wa~ presented by lh·. C' . Slate1·. 
Anothe1· fish outr-;i<le itR nsual range was 
e1 H :n·lequin Augle1· Fixll (Pte?·oplvry­
uoides histl"io ), a species found nsnally 
amongst Sa1·gasso weed iu the open sea : 
1his one, howeYe J·, WH!'. obtained by ):h. 
A. C. Lumley at IAm s<lowue Bridge. 
P1·ospect Creek, IYell inland , on 2B A p1·il, 
J U-!2. M1·. rr. J'nyten, of Lorcl HO\ve 
Tshmd, sent us <-1 gaily eolom·ed Painted 
Flntemouth ( Aulo.stom us ch·inensis 
'Uxfitei), and we also l'e<.:eivE'cl a small 
Black -:\Ia1·lin S\YOr<lfish (lstiomJJWx~ rtiUS­

tralis), the first known from Lo1·(l Howe 
I shmtl. Afte1· t he W<:ll', no doubt, our big­
g<-uue angle1·~ wil l wir..h to tl·y theh skill 
Hftet 1'wordfi~h i11 tho!-;e <le I ightfnl wate1·!'l. 

':Che thil·<l known Rpec·im en of t he Ye1·y 
l'HL'e Hedncecl <hu!Jfi~h ( PJnigmap<'rcis 
re<lur·tf/ ) w:-ls found iu t he stomach of a 
flailwncl a 1 Pol't II<:1('king mul p1·esented 
by )[r. K eith Shl'<tl·tl. The fil'st spec·imen, 
t hen l lt' \\' 1 o s<·i ence. 'n u ; di·etlged off Long 

Ht'cln N•cl (;ru b fi s h (Eui~Jn:q•er(• is recl u cta ), J ,ong 
Rt•f'f. Nt'W Sc) ulh "\\'n i t's . Xntu rnl s i ze. 

Heef some yea t·s ago by the Laserons, the 
:.;;e<·on<l WH!'\ hnwlf'cl by the H'arrefll, nnrl 
the s}wcies i l'; n ow illuL~tl'nte(l f01· the first 
1ime. ~\ ('lll'l0118 fe<1tm·e Of thiS fi~h lR the 
fil·::;;t clo1·~ctl fut, whi<'b is t·erl n<'ed to only 
two RpinE>s and some bla ck membrane. 
~\ n <lllietl genuR hnR ~inte been <liscoYel'ed 
( 1'1·om the Philippiue hdnJHls ) and nnmed 
Ro.1'<t8('1/fl. 
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Smol<ing and Art 

/ New Guinea 

By FREDERICK D. McCARTHY 

s~nue Ullll~tl:\1 t~·pes <•t Pii,~"J ff()JU New Guiuca. 0( 111 (' fnrllll" 
illnstl':ttecl abo,•e , from the H . D. Eve collect i on , tluat in the 
l eft corn er is carried in t h e girdle of its ow·u er b~· t h e 
oft'-s)aoot; in t h e centre is cna e 1nnde f ro1n a. gourd; on the rigl1 t 
is :1 bent ' ' nl.'i ety front '"'llie lt tlte s moke is clra'"' n t bro u g h : t 

slli1: in tltf' :nagle. as by t h e 'l':tt•irQs; the small ftzrnrc ht•neath i s 
n cigur-laolder. B e n entla tlais grour> are t hree 11ipes of t lte 
b:tubnu t-ype-from the l eft these are from Tumnri. Fly Ri,·er 

:nul Port ) lore:osby. 

A MONG the natives of 
New Guinea smok­
ing is enjoyed by 

both men and women, 
while even children are to 
he seen puffing away at a 
cigarette. In the Oceanic 
1·egion tobacco was first 
cultivated on Amboina 
Island, in the Moluccas, in 
the sixteenth century by 
t he Portuguese, who 
brought it from America. 
Ft·om Amboina the custom 
of smoking spread rapidly 
to neighbouring island~ 

and to south-east A:;;ia: 
as vart of t hi !'. diffn!':ion 

it wc-1~ inh·oduted into 
New Guinea by trader s. 
possibly l>ef01·e the be-
gi.nnillg of thf:' seve11-
tee11th c·eutury. The 

only spec·ies known to be 
<'ultivated ju Xew Guinea 
is N-icotimw tabacum, 
Linn.1 Thi:-; plant and the 
methodR of itR use were 
appat·entl~· introduced at 
qu·ious pointR along the 

1 G ilmour, :r. R. L.: T erri tory 
of Papua, Anthropology, R epor t 
No. Jl, 1!131. 
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11 ol'thern ;md "-c:-.;t e1·n coa~t~. both ft-om 
the l'hili ppi ne1-< au<l from the Dnt<'h East 
Jndiel'\. o,·e1· n lonp; pel"iocl of time. In thi::s 
<·onnection it might be mentio11ed tllat the 
i11habitants of m;wy yjl]ag-e::; admit th<11 
the~' le<:trnt All <lbont gro,Ying and 
~IJloking toba<·c·o fl-om a distant or a ue<H· 
by commnnity. or f1·om tlw Malay or 
EnropeaH trader~. and by these means tht> 
hH I> it has S}H·eacl on'J· the g1·eate1· part of 
tbe ish111<l withi11 n few lmmhed veatt-;. 
Rmoki11g is ~till 110t ptactisecl alon~ part 
of t lte nol'the1·n eoa~t ancl in sonther11 
DntC'lt Xew Gni11en. 

'T' ol><t<·<:o is ofteu mixed with :ueea. 
betf'l, aud lime, nn<l it is inte1·esting to 
notf' t hat smoki11g if; nbsf'nt in r-;ome an'ns 
whe1·f' "betel" elwwing JH'eYnU~ . 1'oha<:c:o. 
too, has beeomp an impm·tant illgl'~rliPtli 
jn m::~ny ruagkal potions. 

'l'he tobacco-plant iF-: not a diffien1t one 
to g1·o"·· T he seed ir-; phmted ju a ~hel · 
tet·ed spot, a fHYom·ed sitnntion being the 

P iJif>s of t h e l1au h au 
t:v t•e f Nn n P aJ•nu, on 
,,-l , icla ~lre s h o , vn a 
st•ri es of character­
istic cleeorative cle­
si~ns. N os . 1-4, 8 u ncl 
t() from t h e l eft are 
fro m t h e P a t>u:ul G ul f 
a n.tl F l y River clh;­
tricts, Nos. "f nnd 9 
:f r o m Clou d y Bay, and 
""os. ::>- 6 fro m Port 

:\loresby. 

tlo01· of mt ol<l lwnse from whieb the W<1ll· 
co,·eJ·illgs h<:we been temon'cl and the 1·oof 
lt>ft in phtce, 01· n ndet <1 pile-house, wbile 
p:-1 hu-lea res <:u·e nsecl to cover exposecl 
sef'd·l>e<ls. rrht' yonng plants are thl~S 
Jn-otected from the lieN·e l"rlYS of the trop1<.: 
s1t11 nntil sttong Pnoug-h to be trans­
plctnt~d to open gcu:dPtt::; . 

The matni'f'd le;wes <He han-ested and 
d tied eithe1· i11 the snn or over H fire. 
The~· ;-u·e i hen ma d e np into t•olls frow 
two 1 o ~ix feet lonf!:, stl'nu~ in bundle~. 
01· s<'n?J·c-11 p l aited t ogethet. In such n 
fonu tobarc·o is i r<Hled l?xteusivel)~. 
<~spedall~' ft·om the hush <tnd monutaill 
people. who g1·ow ihC? hr~t qnnlity le~f, to 
1 he <·oastal Y illage~ . 

1.'he types of 1 >i pe~ <l ncl methods of 
smoking \'<ll'Y tonsidet·.-1 hly. The "baubau' ' 
is t lt ~ be~t known fonn. It consists of 
otw ot· mo1·e i11tenwdes of bamboo fl'Olll 
11ine i11the~ to font· feet. long and from ouf' 
to tl11·e<-' ilH'hes in <lic-11 n.eter. Ou some of 
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the "hauhan'' <l ~le:>1tde1· t"·ig i:s left on th<' 
:-:tem to se t·Y e:> <l~ <l hook for canyiug o1· 
fo1· hnnging in the honRe. 'rhe intnnodal 
pattH ion at on(' <?ll<1 iH pe1·fm·ated. and 
<lllothe1· holf' iH made n few inches from 
the othf>I· end . The vipe is nsual1:v Jn·e­
pm·ed fm· nsf' hv oue of the wives of the 
men pte~ent . ·A <'ig<Hette iR made by 
J·olling f.iome (·nnnplc"'d tolHH-c-o in a leaf 01· 

h<nk wrapping. <llld its um·row end h: 
ihen in~o;f>r·ted into 1 he h1te1·al hole of the 
pipe. r n ll1<llt)• plc:H'E'l-; a tobaero-holder in 
tl1e form of a ~lende1· tn bf' of wood 01· 

hnull.>oo 1 akes the pla<'e of the c:igaret1 e. 
'l'he toba<-co is lightf'd with a b1·ancl from 
1he fire, and then follow s the imp01·tant 
op<:>J·ation of ti lling the <·a \'ity of the pipe 
\\'ith smoke. 'l' lli ~ is dolle either by snck 
ing the :-:.nwke in f1·om 1he pe1·forated e1Hl. 
m· hy h1ow1ng; it t ln·ough the dgarette Ol' 

tnhe. 'Yhell the pipe i~ fnll the ~moke1· 
J·eJllCJv~r-; t he cig.;-trette or tube. blocks the 
JlPt·fot·at~<l eu<l with hi~ hand. an<1 tak(:>S 
ll ft'w (11'<1\\'!-; 11n·ongl1 the laten1l ltolt?. On 

~l:au of E r·unl ,- illa ~·c. Oro B:t)", .. mokluJ:: 
11 b:uuhuo r•irw. Tht> ~<mokt• r is clccorntecl 
''' i t h a sht•ll fillt-t nucl fcntht'l' hc.>ncl­
dress, feather:-. of the ('IIS>'tl'" ·ar)' Jlrt'­
dontiu :tfin~. )o;n"' llt'tulc·d from hi.s TuH·k 
is n 11endant t1i s h cll sectiun s t -;ruainu-: 
t inJ:: i n a nu·ln s h ell a•lntc. H rng .. c1t 
Conus :nul c•cu·nllnt sh(!tls e nl'il'c l c )ris 
ntiJH~r ar1u. and a slu•ll nose Jtin is 
1•laced i u the· st' JI I 11111. T h e eff€'ct of the 
l ar~t· qlutntio· of "' mul.a· inthih(•d nn1st 
he ('Xhilaratin~. The uath•t-s rl•llsh 
smokiu,: :tt t'' cry OJI Jiorha n it)·. n u cl 
" "ht•nt•,t•r Oa t·~- an· in a ~r01111 a lliiH' Is 

f):ISSCtl :1 l'tHI IIC). 

Pho to.-C'apl a ln Fntn lt Hu1·le y. 

some pipt~~ <l <·otonn1 -:·dwll ntontltpi(>(·€' i!': 
riHPd . 'rhe pipe i~ H>filled with smoke 
wlwn t·eqnii·ecl. <1lld it 111:1)' he l'\mokPd fr·om 
the pel"fcn·ated encl. 

'r'he rp:-1pi1·o py~lllil>s il!Hl othe1· 1110lllltHill 
people nse <l ~lelHlet· bamboo pipP only _:1 

fe\Y ill<'hc:>~ lmtg. .-\ plng of toh;H·co 1s 
pn~hed hn lfway cl cnnt the i nsid(• <llld the 
~moke is <ln1 \Yll either· from 01H' <:'lld ot· 
t hJ·011 gl1 ,, hole helow the plug. Ronw· 
time~ n Hngo-1eaf filteJ' i~ iw.;ert(:lcl. 

The finest series of pip£>s iu th(' c·olle<·­
tion of the Au~tl-a lian '.'\ln~enm comdst~ of 
mm·e than fi\·e hnnc1r-e<l specimc>n~ from 
ahont fifty dll;:wel" in tlw Repik Rivet• 

• t"' • 

cli~hic-t2 of :Xew Gnine·1. The ~er1es was 
<"ollerted hetween UHII <lJHl 1938 hy the 
late -:\h. ll . D . EYe HlHl pl'e:->entE>d io i lH· 
-:\[n!'ienm. T1te ruajm· type reprer-;ented 
c-onsists of a wide bHsal pm·tiou up 1o nine 

"The s e villages art scatt e r ed throughout the 
are a bounded by the Se pilt River in the south, 
th e bord e r of Dutch X e w Guinea in the west. 
and th e Bewani, Torri celli and Prince Al exander 
Mountains in th e north. 
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. \ l' (•ttrt•s t•nCutin· st-rh•s of ttittcs from the SetJi k dis trid, nurCh t• rn . 'icw (; uineu, front the }l. D. 
R\·t• t•nllt•t•tlttn. shu \\' in~: tht• wide r:tn~P nt' clecora th·e cles l ~:ns. ' l ' ht• sin~le tubes nre c igareth• 
ur tuhnt•t•o ht~lclt•rs nntl ure ttl:tcetl in a lnrger tube l'or use, as s ho·wu un the left. On the extreme 

ri~:hC i s :t ttlttC from t h e UII'Jte r Fl~· Rivet·. lll't•s t•nh•d by !Ur. Shw..C -{'nmttbell. 

in<'li <'H long, in to wh ic·h fits a slender 
<"ign r·pt( e or· i ol><H·<·o-holder· up to fiftee11 
inches long , ancl Pa<"h part lw:ns a 
di.tfe1·ent :n1 desigu. )lc-111~' of the 
rigal'ette h o l<l er·~o; ar·<' curved. This type 
of vipP is smok<>d through a hole in the 
IJJ'oad end. One nu·iet~· is bent in the 
middle or near one <>rHl and tbe RmokE' i:-; 
inhaled thr·ongh a sl it cnt on the outside 
of the bend. ~\ m>thPr mmsn c-1 l form of 
pipP is nHlde fr·om <l long gourd per­
fcn·a1e<l at C?<1<"h <>n <l <llld t hen• are seYe1·c-1l 
s ho1·t dgnr· holder·s shc-1pe<l at one end for 
th<:> month of tl 1e sm ok<:>1·. On a number 
nf the pipe~'\ n piec·e of lizanl or snake 
skin is gnmBH"<l oY< .. l' ihe enrl at whid1 tlH· 
pipe iR smoked. . 

. \11 interesting met hod of smokmg hns 
be<>ll oh~o~e l '\'ed by )'.imnJer·3 in the Fly 
Hin•r· <listri <' t. 'l'lw lighied end of a h<1m­
hoo tohncco hol<ler· is phH·ed in t he mouth 

3 Mar~. 19 30, 1l 0, pi. ·1. 

of t lw ~o~ nwket·, and thP oth~1· end in a 
<·;uw arm-gnm·d. The nanow end of the 
laiiE'l' is dosed with the left hand. 'l' ltr 
:-;moke is hlown int o tlw <n·m g-mnd until 
it s intel'ior· i:-; fnll. when the tube is 
n>mon>cl <lltd 1 he e11<l bloc·ked with the 
right hnnd. 1' his method i!=; nsnally 
f:llllJllo.n .. d lJy the me11 when they are away 
fr·oJil thPi r· \'ill ;l ~<-'. 

111 the ~\ rfnk .\[om•tnill !=; of Dntch ~ew 
Uniuec-1 the pip<, is c· n t out of a blo('k of 
hrown \\·oocl. I t <·ousists of a bowl with 
a s ho1·1 stf:lnl <llHl a hallclle formed by n 
lmob ot· <1 frt'twork p::~n el. Ch1y pipes 
wen• iutr·odtH'<"d into )\e"· Oninea h~· 
J•j n•·o pt•u u t rH <1 et·s. 

'l'he c·igHI'Pt te ofteu Renes for a casual 
~mok~ h~' men when t hey al'e ont hnnti11 p: 
o1· fhdli ug 01· hy I he women when garden­
iHg-. 'L'hP tohn<·<·o i).; <·nnierl in a netted OJ' 
phlit<'cl wc-tllet. 'l' he Tapiro pygmies of 
Dnl<"h 0:t•w Oninpa dt·flw the smokl' f r·om 



!lP t \\'t>l'll t IH' ed g:<'s o I' I lw \\"I·a p p€>1' 1111 i i I 
tlw <·ig-n r·eii<' i~ lwlf :smokE>cl and tinish i( 
i 11 ( lt<. 11 () nw 11 \ nl y . 1 11 1 h t' ] 11 0 n IJ 1 Cl i 11 s () r 
tlw " ' ;11 ·i;1 HiH .. l' :syKH'llt tit<' ~nwkt' i s 
drnwn tltr·ouglt a h;tmhoo tulle insel'ie<l in 
,1 hoh• iu one sicle of <1 c·igm·. 

'I' hp ('I'll de met hods or pr'<'P<ll"<\ t iou PJ"(J­
dll('t' " ,·ery :-:troug I ol~<l<'('O, i hat of t lt t' 
inH>J·iot· being mild~;>r· lh<lll th<ll o:· tlt<­
<·oclsl. where it is nlso hot <llld . ome"·hn1 
1111 pJt•ctS<l 111. 

H<'ing <Ill <ll·tistk 1wople. the ·ll<lti,·ex of 
.\"<'"' (.fuinect h<W€ tnken fn ll e:Hh'antage of 
t lt<• splendid illt:><lilll ll for· d<'COl'HtiY(' Hl't 
p1·ori<led by tlte lmmboo pipes. The 
tl<'siuns. whith <Hl' of UTC<ti nll·ietY. <ll"t> !"'o , . • 

simil<ll' to those appli('d to weapons. 
IIH' nsils, and s~H"l'e<l ohje('ts withi11 tht> 
lirnits of well dPfilte<l ;neas in which e1 

d ist i 11<"1 in:' style of e:u·t exists. Pipes may, 
tiH'I't•fol'e, lw l<H'<llized nccoJ·diJig- io 1h<'!';(' 
dt•signs. The nwst widt1 HJH'€'<Hl tedmiq tu• 
i~ th<t t of p oke1·-work . 'T'he snl'face of the 
hnmhoo ix bul'nt Ol' chaned i.n snch a way 
t lw t hlac·k patches of nu·io tH; geometr·i<·,{l 
sh<t)Ws form a stt-ongly <·onhnstin1-! h<1tl\ · 
ground fen· the lHltlli'HI li ght-yellow p;nts 
or the design. ~~ good ("l'fl l'tsmau SCl"<11 C'l1ex 
in 1 he on tliues J)l·io t· to 1 he th<HTing. In 
HoJ·t lwt·n and west et•n X ew Gu in en por 
lions ;u·e ent on t to l'P\'eH I n 1>l ea!';ing m i<l · 
hr·o\\' lt s nrfa c·e. wh idt 111<1 ~· also be J·t><l · 
c](•rwcl 01" ulackelle(l, :tn<l against sm·h <l 

h<H·kgJ·omHl the glo~:.;,r I ig-h te1· parts in Jow 
r·plirl' st;.lll(l ont sh<n·ply. 

The designs OH pipes eonstitnte an ex<'E>l 
lt'll t (·t·oss-~ectiml of )f el nuesirtn <le<"Ol'<l · 
tin• ;.u·i. In no1·the t·n Xew Guinea th<• 
pip<.' s <1re ornarnented with atti·acthe pat ­
((•J·Hx in which tlll'\"f:'d 1i ne::;, sceolls an cl 
<'OJH'E.'lltt•ie ciJ·cle~ <He dominant. On thO!::e. 
fot· t>xample. lll the n. 1>. }j,·e eolled i<m 
ft·om the SepH~ Hh·et· <li st t·il't, the aboYP 
mot i,·es at·e eomhine<l with <' hen·ons. 7-ig­
~ags, hiaugles. lor.("'Hges, tl'osse~. noxs· 
hat<·hing, !'\tippled mHl xenated lin e~. , . . 
shaped and hom·-glaHs figu re~. Cigarette 
~tolder·s horn the nppet· F ly RiYet·, <Hljoin ­
tng the Dntch hol'{le1·, Ht'<"' de<·m·atecl with 
Jlt>ntly enp;1·a,·ed li11P mazeH in whi('h chf'Y­
t·ons <He JH'Olllilt<:>llt. ' l 'lw design~ from 
tlttj lowel' Fh- Hin>t· <liHl neio-hbonrinu 

• ~ !"'o 

ar·t•nx offer a K1r·ong <·ontrast to the 
nor·the1·n pattet·ns. ht><'<ln ~e they lHI\·e. <lS 

· ih<• nmtt·;-11 moti\{', JHII"tra~· ;tl:-: in lo\\ 
r·elid of <111 nnirnal ~11<'11 <I~ <1 rJ·m·oclil<•. 
t ttr·ilt>. l izn1·d. ft·og or· fish, th<' <"<lssown t·.' 
or· oth<•t· hir·cl~. or · H ~ht>ll ot·n;tlll(\111. oi'IPtl 
sur·r·t·oiiiHlt>tl h,Y g<'<>HH.'1r·i<·;t l fignt·<'s. l 11 
t111• l'npmtll <lnlf th<.• <'<.'ll\1'<11 moti\'t> i~ " 
ltttmart l'<tc·e. ;tH animal m· a ~tell· . tlw lin<' '­
a t·t• ~pt · t·atecl. a 11d Oil<' <' t)(l is shct peel ln 
r-t>pr·p:-:pnj a (.' I"O('!Hlil<.•'s lllOIIih, :;o th<ll 1h<• 
pip<, " ft·om tlris <li'P<l ;n·<• <1 most cli~tiu<· 

1 in• r~· pe. ~onw r·;tllwr· wt'll ·rll'<l" 11 

:tnimnls <tll<l fis.lt. liglttl,v in('is<'(l <ltt<l c·om 
hirwcl with sf>tT<l1<•d lill<.'s, <tt't' 1o h<' :wt•u 
on ll tt> pipt>s ft·om t hP ToJ·J·ps ~~ r·;.t it 
Islands. nnc11ltosc.• rt·om 1'01·t ) lot·<.•shv and 
IIP<ll'hy ,· illctgP~ nt·l' note~hl<• rot· 1'attoo 
c lc•s i g ns. 

Tit<.• nwr·it of tlw work uu·tps <l<Tm·cling 
to tltt' skill of tit<.• <T<tl'tsm<lll. In souw 
<li'P;ls. sndt <lS th<• l'•lJHI<ltl Onlf, a dPsign 
I'Oltlpi<'IP ill ihwJr is <lppli t><l to OIH' c>nd or 
lht> pip<.•. hnt in olht>t· lc><·nlitiPs ! Ire.• whol<' 
sm·I;H·c> is <le<·or·<ttcd with a t<ll'efull\' 
ph1111H'tl cltlll exrc·ntfolcl palt('J"Jl. Thr pipl;~ 
of <'lonely Bay in l'apwt <ll"<' a good 
<· ~Hlllple of how tltt• lnt<~ ntl hole i~ ns<•d 
Hs <l st;nting point I'm· <1 s.nnmett·i<·;ll 
dt>sign tlh·idt'cl into a st•t·ies of diridr<l 
Jl<lll<' ls. The d<:>sig11s 011 tlw pipE's ill thl' 
I f. 1> . E,·e ('olle<·t io11 1'1·om tlw ~epik HiH't' 

distl'ic·t foi'Ju a rt enc·irc· li11 g bnncl, CH('h Ptld 
of \\·hith is ueatly finisht•d \\'ith a ll()t·<l<'r·. 
HotllP pipes at·e <lt•<·ot·<t1N1 with .:1 HnmhC't' 
of qnite tliiTet·eul <lll<l ;lppat·enll~· 
Ulll'<>httetl moti,·es. mul on poorl~· nl<ld<• 
pipe's t'wm th<:> moHutaiu p<:>ople sn<'h as 
tll<' )lafnln of <'entJ'<ll PaplHl. only nim 
)(>ss HlHl ineg11l<H lines <Ht' tt·cH·e<l. In 
llo t·t het·n l>ntch ~ e"' n 11 in ea some of 1lH• 
IHclonesiml mot in>s. in <'I nding ftowt•t·s. 
h•we nt>pt into the dt•sig-ns. 

~moki11g. in .add it i011 to heiug- <l pastime 
enjoyed hY en't'YhodY. is <ln ex('t>llent 
example of how 'thP ~·nlt nr·e of tlw ~(l \\" 
(lnine<l uatin•s has lw<:>n elll'ithecl h~· their· 
<·on 1<1 l't with neigh houl'i ng peoples. ThE> 
toh<H'<·o plant not bu)y extends their <IJ~I'i · 
<·rtltm·al H<-thities a r.ul pr·odnee~ n ,·alu· 
<th lf:' m·title of tl'<lde, hnt the pipe"' a r e an 
ex('ellent medhnu for ('t.·aft~mamdlip and 
nestlt('tic skill. 11 is <111 illustratiou of th(> 
impm·tant pro<·e!o<s of the diffuHion of 
<·nli m·e hom AsiH <11Hl Indonesia to the 
l 'a<·iti<' Island~. 
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Interesting Sharks' Eggs 
By G. P. W HITLEY 

M J~~ K. I )E~Nl~G pl'e~ented to 
' l'lw .\.u ~t1·alian Uw;;<'nm a most 
int<'I·e~ting egg whi<-h l"he found on 

< 'o llm·oy Bt'nc·h. ne<:H Hycln<-'y. in Xo\'em­
h<•t·, 1D±:.!. " · lwn T wt·ol<' <Ill ;1eeomd of 
lit<' Egg-s or . \.11K( t·ali<11l ~lt ;nks and Ha.v~ 
i tt <Ill e~u- 1 i<'t' unmbe1· of this :.Uagazine 
( . \. n.;TJL\ Ll.\ :'\ ) f l'!';E C.:\1 }1.\<: .\Z·I :'\ 1·:. \" ol. \'l i. 
~ o. 11 .. J nly-B<'pt.. 193 . pp. :w2-382, figs. 
1 - :.!~). f W<lS 1llH1b)e to Scl_\" f01· ~lll'(' 
\\' ltPther Oil(' tYIW of poo rt·om Y idm·i;t • 1"'1"' 

was 1hat of n :.;h<-lrk ot· et J·a :v. Th is iy pf' 
I dubions ly <l~nibe<l to thf' Honn<l Hnv . . 
( /ro/ita?): if 'n1s illns1nltf'd e~s Fig. :.!:l 
in mY m·1i<-le. ~in(·e t i H' ll I hnn.' colleded 
many simih1t· <'111pty egg-cnscs on beaches 
ill Vic-1m·in, n ·estel·n .\u~t t·ali<l , ;l tHl 
T nsm;.lnia. ' rh<' )fnsenm n ntltm·ii ir~ in 
Lnunre ston kindl~~ <'o-oppt·ated <tnd 
<'n liste<l tiH' n id of school <'hil<lt·en . who 
snppliecl lmnclt·eds of eggs. fonnd <tmongst 
spaweed w:-~shecl a~hore on not·th 'T';1s­
nwnian h<><H·h e~. Afte1· m<l ll~· clis:=tppoilli 
mentH. ) f isH Yan <:iooc-lt, of 1lte QnN'll 
Yidol'in :\l n:-;<? nm, fonnd I hnt onP Pgg 
lt<Hl a four-ind 1 emht-~'o inside, nud 
informed m e that it was et shn l'l~ <tncl 1\0i 

a 1·ay. I s ketched the spec·imen . whic·h 
was a Rnsty f'atslunk ( Pa1·ascyllium 
fr'rrug in r'UJJI). a :-:pedes 11<'\\' to t hf' 'T';-ts­
IIH ill i an f <-11111 <1 ;; an rl so a 11 1 i 11 m· mys t cn·;y 
W<l J-; soh ·ecl. One kind of J>aroR<·yllium 
(P. rollarf') ]i\-{'s in "Xe"· Sonth \\'ales. 
hnt no s imil<u: ('ggs hacl been foun<l he1·e 
dm·ing yem·s of he<H·h -c·omhing. ) I iss 
J>e11JJ iug's Coll;.ll'OY s pe<'im E'll 11ow !;; Hpplie:-.; 
this missi ng l ink, c-md extends hy lmnclt·ecls 
of m iles t lw known range of th is kind of 
t>g;g. 

The egg-(·;-1ses m·e brown, dark or ligh t 
honey 01· golclen-<'olom·ed. ot· e,-en hhH-1\, 
the c·olom· apparently bei11g of no signifi­
<·a u te. A i Qneensc-liff, Yic·tm·ic-1. they we1·e 
a lwHys Wfl)oihed MihOl'e w ith sht·eds of a 
C'(' I'tHin RNtplnn1 ( ('fymoclocen antarctica). 

• Th e :\Just•um at Launc·e~ton also had a11 
f·ml)ryo, 6~ inchE-s long. of this ::;peci es. 'vhich 
had c·om e from an egg found at C'layton. n ear 
l'ln•r«Lon .... Tasmania. in .\ugust. 1!13!1. 

Tbe eggs W(lt·e of <1i fTen• 111 s iz<•s in 
diffe1·ent localities, but wlwthPr this i. due 
1o n~n-ions s pPcies of l'arascyllium ot· <' ~!.!.!.~ 
m·e laid by sh:u·ks ni increasing pe1·io<l~ 
of th(>iJ· g t·owi 11 j s not kn own. ' l'lw hody 
o r 1hP <'oii;.H·oy egg m e<tsurecl 4::i mm. in 
l<>ngi h Htl(l HH mm. in widt h, or nho111 
11 IJy l l iii C'h ('!-i. 'J']J (' llOI'lll3l cliill<'llSiOilS 
of t>ggs co llertNl hy Ill(' <11 Qu~nsd i tr. 
\~ idol'i <l. in Feb1·mu-y ::\[arch, 1942, wen· 
;d>OllT :)() by :3:} mm. f11 ll Ol'th ·WPSI<'I'II 
T a:-:m<lll i<l , a mont h lai e t·, they were about 
.17 hy :rr r11nt. At Phillip Tsland, Victol'i<t. 
iu . ) ;lllll<ll')'. 1 !):~:> . 1 o iJi<tined several a 
little l<u·g<•r 1h<-1ll this, hut t he Australian 
)lns<:>mn·s hn·gpst spec-inH'n~ . t1p to 7:) hy 
:t:l mm. ( tl (l<ll'ly B hy q inches). <·<tmr 
f1·om Pm· I btll(l , \'idori a. 

Iu m~· l>l'f'\-ions )la~nzine e-ntitle, L 
nH•ntioliPd i ha t two sh;11·k:-;, Para:sr·y77iuw 
nnd ('f'JJlwlos(·.IJIIium h<t<l ha<l thei t' rgg 
cn~es <·onfn:-:Pd. I h;n·e since found 
"l;nuin;11<•<l " egg!' ft·om imdde t lw 'l'as­
man i<lll t"iwt>ll Rhm·k ( e ,.phalo.c:;cylli u 111 l . 
so thn1 \\'(' <lt·e ~till lrfi with two t.v1w~ of 
Pggs ;.t:-;so<" int r d with Pftrrt.•wyllium. lt is 
onl;v hy furl he t· collec-ting ihat theRe prob­
lpms <'<lit lw ~ohed ;HHl 11ow t hat sharks 
;ll·e o f <·ommet· c- ial in1 e t·<>~t. t heit· life 
histm·i<"s ltnn.• an Hrl<letl imp01·tance. Om· 
t·e;Hlet·s at'<' Hgain t·PqnPsted to look fol' 
the eggs of sh<ll'k~ a11d 1·nys on t lw henrh<'s 
<lllcl to l<'t us h;we specimen:;;. 

A tin;tl note: in my rnrlier <11'1 iclt> 1 
<les<Tiue<l and illnRt 1·n ted the lnq!e 
.. ~tringyiJ:nk'' and ,,rl'in<ler Box" !Dg~. up 
io !1 bJ -ti itlthe~. rr hi:-:, the largest or the 
sk<1tes' Pggs, l)l·owu <llHl wood-like. W<lS 

tt·awled oil southet·n :\' t> w ~onth \Y<ll<'~-

"lf W<' <·;n\ assoein1 e 11tis g1·ent <?gg with 
tlw hngPst ~\ ustt·ali<m sk<1lt>. then it mny 
lw ihnt or Naja sr·abra [now Npiniraja 
wltitl cyi J, \\' lti c-h gn>w~ to !')} frei JH 

lf•ugth ;md is h·awJ<'<l orr X<'w Sonth "'nle~ 
and Y i<-1 o l'i H • 1 houg-h i 1 h n s not :n~ t hN' n 
t·cc-onl<•<l ft·om Tnsnw11in." ( Loc. ei t., 1'· 
:~~1 fios .,., ·)•> 'l llll •> 1 ) ~ ~ · 0 --, -·"l ( . --t. 
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From the left: One of several re1nnrkable shnrk's eggs found OJ• an ol<l teleg·rntlla c>nble ut 
Darwin, Northern Territory; egg of Catshark (Parascyllhun) , C ollaro-,·, Jaear Sydney: eggs 
of n Skate (Rajia), a C ntsbark (Parascyllium) and a Swell Shark (Cepllaloscyllium) from 
north('rn Tnsmnnia. B e low: Egg of Catshark (Parascyllinm ferrugineum) laid open to s bow 
embryo c urled around yolk sac, nnd eJuhTYO rento,·e ll frona tbe egg, from U lve rston e, 

Tnsnuua ia -spechn en in Q.neeu Victoria J'Uuseum , Lnuau: .. stcna. 

M)7 gnes~-; \Y<t~ <·one<'!'. for, when sha1·k· 
ing in 8 fathom :.; off Ketterillg, l>'Enhe· 
c·asteaux f'hamwl, TaRmHnin, on iHh .Tnly, 
J942. m,v companion H mHl T <·aught a l a 1·ge 
ff:\male Ch·en t Skate inside wh ieh were t\YO 

pai"tially-foJ·med Pgg-<"a~es of 1 he ''Strillgy­
h<u·k" type. l t i~-; pl easant. not only to 
<:onfil·m t be ide ntift ('ation, hnt to han:. 
heen ablE> t o 1·eeor<l this rc-1 ,. ft·om 
'l'asmania: it iR always p1easaut' to ~a~· . 
.. r told you RO ••. 

The Dh·eeto t· of the Ronth Austtalinn 
)luseum. Adelaide, 1·eeentl v s;h owed me 
font· eggeases of .a kind not l~ithe1·to recog­
nized horn Australia. Thev were about 
:! ind1es by 4 inch, but or{ soaking one 
orel'nigh t in ,,·nter T fonnd it iurreased 

Lola v an Gooch a nd r:. P . Wh itl<>y . d E'l. 

to :Zi by neady 1 inch. The colom· was 
d<nk bl't>\nl , Hlmost blac·k, along: the edges 
and tendt·ils, w ith two woolly tufts each 
side of the f:\Xit; thet'e wet·e Rix l'ldgt>s 
l'ight along; eHf'h ~ide an(1 the top of each 
l'idge wn~ exp<mded into a light-brown 
l'oof. 1'hPRe eggs \Ye1·e fonnd on tlw old 
telegn1 ph <'able otf Palmetston, now 
Ihnwi n. X otthel'n Tenitory, in ~oyembe t·. 
1890. hy P<llll Foesdw. rn:-; pector in 
cll<:uge of ~.T. Police. au enth nsiastic 
pbotog1·aphe1· a nd collectot· who is men· 
tioned in Searcy'l' book. In .-!tudra.lian 
T1·opics. 

The sha1·k responsible for tbese eggs js 
at ptesent unknown, but somewhat 
similarly fluted eggs have beeu described 
from the ~orthel'n Hemjsphere. 



T lw li i iiJ.:' Prnwu (lto f t ) i ~ tht' h t-st Juauw11 uf caur c•ommc•rt•i ;al , ·:arit•ti t>s , 1111d i n lih• is muttlc•cl 
with li J.:"ht hron-11. 11ink. n nd hlut-. l.imb~ nrt• s turdy a nd s hu r t, and h o d ;-· i~ c•onatiiH't, .\ vcr:aJ,:' t' 

l t> nJ,:"th nhuut 4~ inc•hc·~ . 

In tlat• St'laool )Jr:nnt (riJ,:"ht ) H w bod ~· i ~ t'tHII JI IIl'lttil· t• l~· s lt•nd t> r :nul the• limb" lunJ;r;. T h t> lwnd 
S Jt int- (ru s trum ) hra!i: ou l ;-· n ft•" · t eeth. c•cntflnt•d tu it s UJIJH' r c·d~c·. null is d irt•c•h•d uta" ·:n ·ds a t 
1111 anJ.:"l t> f r o n a its base•. 111 lift' th iN J>r:nna Ja n .. a s .-mi-tr:au .. JI:t r .-nt bod~· c't" t' rt'cl n i th .. m u ll 

r.-ddi~ h -hrtll\' 11 Jli~m t'n t S Jiut ... \ ' t' nl~t· lt•n J,:·th a h o u t :-t~ iuc•ht•,..., 

P JL \ 'y~ I ~( l hol ds il l'ast·ination l'o 1· 

many t h on::-;and ~ or holiday-lll <t k<•t·s, 
Wh o P\'('J·y S11 ll1111et' tl t>S<'(>Itd ll poll 

ollt> ot· o1lwt· of ont· lakesidr J·eso•·ts. Lnst 
season the \Hit e1· <·e:ntght 1 his fen•t· <Ill< I 
enjoyed so lll t' nen• t·-to-h<'· fOJ·g-ot1en expt-'t·i · 
(> J l('f'~ . 'ro JirP in S\1 1'1'0\IIHl i llg"S \\' lt t>t'(' 

P\'Pt·yone is ta lking· ll (.lts ct nd 1 hei 1' 

)1<11tem s, t it (• hest spot s l'o r p n twn illl-!:. 
atHl the qnan1ities eangl1t <hn·ing 1his ot· 
that onting nll adds np to somethiug 
llllnsttal in lhr W<t.r- of nwations. I'I·H\\' IIs 

<Jt·<> a <l e iPt·Ltb lt• st>a food , a nd to 11<>1 ;\l td 

t·ook OJte\; ow n h anls s<'Ptll s so111ehow to 
<)nh<:~ JH·e 11wil· appeal. 

St 1·angely, only a Jimi1ed sh·e1dl or 
~\nst J·al ia\; < .. nstel'11 sen liOnt·tl is a f<won t·ed 
hJ·<•ed in~ Hltd nul'tm·ing gt·ontHl fot· 

(ll'<lWlJs. 'l'llt•t·e sE:'<' lll s no douht 1lw1 this 
i s <l ne to H s1 ti tah lt> w;ltet· 1empPrn1tii'P 
Httcl ilH' (H-'<' II Ii;H <· h;IJ·;H·(('J· of t llf' t·o:tsi. 
The swnt·ming p lm·ps m·p thP n nmerous 
shallow inl<'1s aud th(' Pxpansin• sand­
fl ooJ·t>d lclgoon-l ik<• l;tkt•s whi<·h <·on JH'<'I 
with t IH• st'<l by 11 " now ('h H n ne ls. La I\ t' 
ILhtwmTH. 'J' n ~g-e t ·;~ l t Lctke~ nntl Lake 
.Ha('qtW I'i<' ;tt·<• ns fH lll<'d l'o1· 1heil· p1·awn 
fisiiPI'ies as l'o 1· a 11y o1 h('l' t·easou. 

T lw i1ld us1 t·:r has pt·m· i<le<l ti sht>rlllt'll 
wi th <l Ju<·•·ntin• han·ps( l'ot· rnot·e th<lll <1 

hn ndt·<•d ,Yt>H J·s. Yt>Hl' i11 nntl n•:tt· out 
l ite rhythmic swcn ·ming- ll lO\' ('llH:'; l 1 of tht' 
p1·awn hm·ds ha s ht>Pll t>x ploi1ed to its 
lll<1X inmm. .\ s " · i t ll so m anY ot hrr 
l.>On n til'ltl gifts of nalltt·p, li1tl e · thonl!,ht. 
was gin•n 1o any st ncly of t IH:• d'fe<•ls o1 
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0,·er-fishing. Cp1·ininly la\\·s we1·e m:-trl e 
;r 11 cl pol i<-C'<l hy tlw nntllm·ii i<>~ . nn<l J·f>g;n ­
IH1ioll paii!:'J·n:-. <"lnd 111!:':->lt of nPii-; in!-:i~tp<l 
npon. ~\[C'tho<l~-; of fi:;;lling , llow c>,·e ,· . han.! 
not het>n hHsed on an~' clee1> !';tudy of the 
l~rthits <llHI !JJ·f'<:><lin~ of ihe pnt\Y11 ~ . Xo 
p1·ope1· signific-CIJH'f' \\'Hs gl\'E'll to t he 
ftn<"imllionx in 1h e mmnnl yi el<lx 1'1·om 
t!J(• pl'in<·ipal fi:·d1e1·y <cJ J·(><ts .. \ntl not 
nJt1il ,·et)' l'E't·ently was it ln·onght ml<let· 
offi<"i<ll notjce th.c1t a l->E'J·ions dimi1111tion 
iJJ 11llll1hei·s hnd o<·<·Hnecl in tl1e p;Hd te11 
y<>a t·~. 

· 'l'he J·e:-;e<ll·('h whi<"h klH·<·Pe<IP<l in 
1hi'O\\'iJtg light 011 th(' l))·eecJiug habits of 
on1· pt·a"·ll~ wax <·omplete<l a~-; lat e a~ 

19:~8 . rnlis was the :-;t·ndy by Pt·ofes:-;or 
\r . . T. I>akin, of Hy(lney , whi<·h pst;-1b· 
lishecl f01· the fhst time tl1e fnll life­
hh;tot·:v or <:t p t·<t \\'ll hf'louging- t o the 
nnnsnal p e neicl g1·onp. Th~:> P1·ofe::::so1· 
di!-ieo,·er ed fc-w ts <1b011t the tn·ee<ling 
habit~ <1nd l inked these with the nnnnal 
l·nnnmiug ph~:>nom~:>nou. 

P1·e\'ionsl~r som e lOC:<ll l'pe<.:ial ists had 
;H:('umnlated only ~('atteJ·f><l d ata. Anwng 
I hem H was gene1·nlly a<.'cepted that all 
the c-ommet·ei<:tl marinP p1·awns ln·e<l in 
ihe open sea, bnt of thi~ the1·e was no 
dt' fiuite IH'OOf. () ,·e1· a long pe1·iod O<'Cfl· 
sional floating- eggs Hn<l typical minnte 
eady larntl ~tage~ ha<l been eolledecl off 
the coast in speeia 1 fi u e mesh tow-uetx. 
TheRe l;unle. howeYet, ('Ould not he 
i1lentifiecl with !';p e<.:ifi<- adnlt Atage~. 
Despite the fad that neither }H'HWll eggH 
1101· p t·a '-"11 la1·vae we1·e ~:>ve1· to\\·-netted 
f.t·om inlet wate1·~. the ~ceptit~ among t h e 
fishet·men 1·ema ine<1 unconvinced. The 
~wru·ming a n d t h en the cl epartm ·e of 
g1·eat numbe1·~ of ad nlts f1·om the coastal 
lake!'\ to t h e open !o'ea was a common sight 
to them, but 11 0 prawns weJ·e evel· seen 
ent_e1·ing the l aker-; . Therefm·e, they 
h~he-red the i u Ri cle !'iwa1·ming places of 
the 111·awnl' wet·e witbon t qu eRt i on also tl . ' ) 

len lH·eeding A'l·on n<lH. Another fact 
"omewha1 ronfn ~i 11g t o t he fiRh e1·rnen wa~ 
the nb~eJH·e i n 1'lleil· ('atel1 e~ of wh at t hey 
~·alled "benie<l'' ]))'awns-females <..:any· 
~~lg eggs. It waR tlaimed by some of t hem 
lat nobody ha d eve1· seen egg-beal'l11g 

fema} p~-;; he11<·e i heil· :u·gument " ' <1!'; as 
good <t~ auy otl1 el'. \ ¥ hat they found 

T h e first d ist•o,· crt-d uanttli u s larva of a 
tH•n t• icl Jll'awn . drawn h ~· "llil ll t> r in H oltl:-l. 

G:rcut l ~· en lar~c·d. 

h;n<l to helien:> Wtls 1 hnt on1· <·omnH'tTi<tl 
pn1wns lwlong- io a fnmily of' nnsia<'eaus 
" ·hi<-h. j 11 h1·eed il1g. he ha \'f' d i fl'('t·rntl,v 
fnHn 1hei1· l'elaiirt':-:. l n~1f'Hd of <·Hny­
ing de,·elopillg rgg:-; ill hun<'he!-> on the 
nncl e1·f.iicle of the h<Hly. 1 ht> eomm~n:ial 
pt·c-l\\'lls ( J>enf' i<l<H'l <'ill'i ilwit· egg-s <lired 
illto ihe \\'Hie1·. ~nhst'qnenily <1 stage 
!mown Hi" a 11anplins ll;J1<'hes out. auclihiR 
is the mo1't 111·imiii\·e I'CJJ·m of nil <·l·ns­
tac:ean J.Hnle . rJ'h e memhE'J'H 01' the 
b:u·nade gToup (Cirripetlia ) fea1nre a 
fL·ee-~nvimming nauplins in thei1· ca1·Iy 
cle\·E' lopment, lm1 noi so .. my of i lw c· J' II X· 

te:H·r<nl fm·ms mo1·e nrm·ly 1·ehtted 10 the 
<·onnne1·eial }H':-1\\.IIH. 111 ibem the 
uanpl iu~ stage is snppresHed; it is 
tJ·:ne1·~ed \\·ithin the e~~ p1·to1· to 
hHteh ing-. 

lf it "·e1·e pos:-:iiJJe 1 o oh~e1·ve the 
hat<'hing and cl (:' \·elopmeut of l:ural 
changes with in the tontines of an 
<lqmninm, the wo1·k of au im·estigator 
woultl he :;;implified. rrhink, ho\\·ever, of 
the diffi(' n lties that we1·e enc·ountere(l in 
H<:tnally t1·aeing th1·ong·h a life-bh;t oJ·y 
fl·om the multitude of :-;mall ereatures 
C'aptm·ecl in tow-net ;m<l <ll·edge from the 
wate1·:-; of the open sea . Tiuge batches 
of often mic-I·oRtopk m it es had to be 
tecliously :o-;o1·ted and itlentifiecl until, link 
IJy link ancl season by season, the various 
in teJ·mediate stages of p1·awn larvae 
<.:onld be 1·ecognized 'dth certainty-
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1'bf" l i Ntel S tline (rostrum) of the 1\:iug· 
Prawn merg·e~ a1 its bnse ildo a w e ll ­
fleflJ•ecl set ot: riclge s and grooves. This 
(')wrnc tf"r i s the s urest (' hae to iclentiC)' 

:1mnng lo<·al c·•nnmer(.' inl Ynrleties. 

1·erog-nized ~ ud <t:s:soc·intecl wit l1 flll 
antlH-'nti(';-liP<l spe(·i ~x <IS pm·e1tl. 'rhis last 
iaxk \nts by l'ctt· ill!' ).!,'l'eate~-;1 obst<H·Ie to 
hP oret·c·omp in 1l:P illn~stij:Xntion tE'fen('ci 
to . '1'111:' (:)H I'lie1· c·onfnsion of pra\\'11 hwraf' 
in thr c;ttc·hps w.-1:-: tlne to t hr fHc·t thcl t ihf 
deep sP<l is tilt' 110 I'll1<1l homt' of t lw 
nwj01·ity of tl w ]>t'H ,,·ns of the> Ha me 
family ns out· c·omtllon <·omme1·dal kinds, 
"·hi<-h Hnm bet· ,, lJ<ll'f tliJ·ef> species. 'rwo 
of thr~P fcn·m thl:' mainst ay of th<.' 
in<lnsh~·. awl only OllP of them-tl1e Kiug­
P J·<1\\·n (PeJu)u:s Jll r>!J f' jll.'\) - h<ls so fm· 
}Jl'OYEl<l to lH' a11 oc·pa Hie· b1·eed Pt·. Its 
n:ssod<l !(•. t hP Hd1ool Ptawu ( J>r nar o;JsiN 
111((('/('(( yi). il'i strongly :mspe<'tE>d or 
behayjng jn the same "·ay. 'l'he third 
s pedfls ( Penarop.r..i.o; mouocrros) is <'a ll{'cl 
the Grea sy Back ue<·nuse of the ~lippet·y 
funy natm·e of its :-;hell. It b; a form 
only occasionally netted in la 1·ge 
numbet·s, and there is eddence to support 
a belief that, cont r a t·J' to usua1 pt·;u·ti<'e, 
it has t he unique habit of bt·eeding in the 

iniPis. l •~ n .. t heJ·. 1he (hc->H:-:y B<1d< is 11ot 
lH>pn I ell' <I m 011 g· 1 he p nl W11 11!:-:lt Pl'llll'll. 

"'Yhen ('Ook(:)d ill bulk il does not posses:-: 
"" aitr·rtdin' Hppecll'<llH'e, <1nd i11 a m ixe<l 
ll<ml 11s pt·(lH(' lH'<' i s dni Jil e<l to J, p t·esJ)()Il ­
s i b i E> fo t· t l l<" hi<Jd{f'l ling or tlw g tl t nf 
otbe t· pr·n"·ns <lnr·i 11 ~ tllc> c·ouking ])]'O<.'Pi-\l'i. 

Tl1e l<n·gp Ki ng P t·;twn n(IJ·mnlly ht·e~<l ~ 
in O<·Pan wntet· w<"ll out or i hP e~tu al'i.es 
nwl h1 k(' s wheu·p ii s lntE>J· ymmg stagf'F\ 
uwy bf' rwttc:cl in hnntlJ ·pd weight:-:. ('ol ­
led ions of h11 ·n1f' h<t \'{' xho ,,·n tht~ t ht·eed­
ing tnkf>~-; phH:e cwe1· a lon~ p e1· iod of the 
y em·. 'l'h is fad {'Xplain~ thE> ot<'lllT<:'ll<·e of 
<Hlults 1ll<tl'k ec ll y ,·nt·ipcl i11 sil'.e, \\'hi<·lt <'<lll 

h(' n c:> tt(.ld iu au.v p<:utituhu· wc>ck f1·om 
cliff(;'J·E'Jlt JMJ· tf..; of t hc> one inl et. It is 
llOtt:'\\'OJ't lt y t hat t he ~<lOW ('OIHlition o( 
~ize npplieH to eatthe:-; of t he eqtl<tl l~· 
<·ommmt Rdw ol P nl\\'H. likPwise <t 
:o:\nt nue1· ,,·h ie h has bc•en <·orumonly 
ohsen·ecl migntti11g to tlH• op<'ll se~l. ~\s 
nlt·e;Hly illdihttP<l, 11<)\\'(:'\' (' 1· , a ll the liuk:o; 
of the life-histoJ·.v or the l;.tst ll<\tHed have 
uot het> tl J·e<·ognize<l with any <·PJ·taiuty. 
\Yith th<' King 1'1·<nn1. Oll the othf'l' hand. 
th e c·hmJges in fonn of the nonnal swim· 
ming lat·Yae han" be€n tnl<"e<l tht·ough to 
\\'h<tl is known <l s <l mysis shtgE>. 1.'1t is 
soou deYelops t h<-' dt <t l'<ldE'tisti<·x of t he 
p<l l'(' lll rot·nl. <llld while st ill tiny it 

The outstniHHne- fenturt• tlt' th.- Grensy­
hat·k Pruwn i:s the short fur-likl/' ~·rowCh 
( tonH•ntum) C 0'\' 1/' rinJ,: the bocly. ,\.ntt•nnnt' 
(feelers) nrt- nlwnys long ~uul , .t'r)' 
sJender. Colour in lift• Is 11 liJ,:ht 
grt•enlsh - b ron·n. A '\' erngl• 1 t•n,:.·C h n bnut 

4 lnche!il. 
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'l'h e TiJ:t- r J>r:n,·n . Jlt:ttbabJ:-· t h e 
.:innt of its k ind . grow s t o :t 
a.-n.:t h nf tn·t• h ' t' iau·h e.s. In tlae 
aanst tht' , ·nrit- t :-· h ns been a bun­
d a n t i n lc"•nl n ·ate1·s, b u t fe·n · 
s p .-dnH•n s nre n o w n etted; trop i­
c·a l A n s t rn lin n '''nt ers l'!eern t o be 
it ~> n nrmal l10m e. SrtecJn l f e a t ures 
arc• t h t• h ron·n strl tH!S extencling 
ut• r oss 1 h e siclt-s, n ncl t h e! s h ort, 
!'Otrma A· h cnd :-< Jt lnc ,,·hic h Is rnisecl 
ln tu :t tlrcu uhu•n t t •r est ll t.':tr its 
h ast-. ' l ' h t• s c•lt•u ti Ut• n n ane c11' t h e 

P ra ,,... is Pc•au·u~ e"'t'll I e n has . 
A. H. M <'CuiiO<' h. d e l. 

hN·ome~ a <·1·<1 wlet· on the :-;t>a flo01·. From 
he1·e the now jm·en ilP JH·awn .lowly 
wends; its wny hn<'k unnotict><l to the 
sheJ1el'el1 \\'ill(" l 'S ol' the lHJ)S mHl inlets. 
Eren in 1he l'nll~· <ldnlt :-;tate out· marine 
p1'<1\\'ns h<l,·e <1 liking for hiding in Joo~e 
yielding snml <1nd sil1. It is lH•1·e that the 
spm·set· nnmhet·H p1·e~wnt chning the 
<:oldel' pe1·iod ol' i h e ye<t1· £1ppec:n to 
rehea1. 

'l'he Rlll1lt lWI' l-;\\'<l l'lll i n g ctdiv ity 1·efened 
to is a~Ko<.·inied \\'ith t h e mild chu·k 
night~. On t hese O<'<'HHions th e oppor­
tunities fo t· Het1 i11g c-ue eagerly aYaile<.l of 
by the m naten1· <lnd the pt·ofessional 
alike. "·hen 1 h<:> p1·awul-i Hre particularly 
<1 buiHla ni, wm·<l ~oon gets n round among 
the holidav-mnke1·l-; at h1ke!'> ide t·e!i>orts. 
F1·om e\·eJ·)~ <1 i l'ed ion pro('essionf'i of these 
~<:antiJy at i il·e<l enthnsial"ts <·onYel'ge on 
the fo1·eRhm·eR. 0l'OU}>!-\ of two to fou l' 
pe1·sons consti1 ntt> a wor king unit. Equip­
ment <:on~ i ~ts of net, hunicane lamp Ol' 

totch, ancl a bnc·kt>1 ot· !-i imihu receptacle 
f01· storing 1 he <'<11 d1. T he amateu rs 
netting in t h e c hannels linking wi th the 
sea at·e 1·er..;t1·i<'1 <'( l to two-foot-wide han d­
nets, mount e tl on ,,·ooclen hHIHlles. E l se­
whei·e in t he J<t ke wate1·s the use of £1 
sh01·t len gth o r o ut>- inch-mesh seine net is 
all_owe<l. 'fh i ~ i ~ 1· iggecl with a pole a n<l 
bJ·Hl Je 1·op e n t (~a eh eucl <111<l p 1·ovidecl with 
C'OJ·ks ancl h•a d e ll weights. '\Vbile in 
opetatioll i1 i:-; d nlWll a long by two 

B 

---
pPI·son:-; in thP <>xtensin> ~h<tllow st1·etc·hes 
whe1·e the \\'<11<'1' is 110 mo1·e than two l'<>et 
in tlPptlt. \ ' i<>"·ed I'J·om thE' s hm·e tht• 
stwdadt• ol' a hntHII·ed o1· so ~h<lllowy 

fig-m·<~s \\'l:ltli11g hatkW<ll·tls <-llltl l'ol'\\'£11'(1~ 
in tlw gloom is 1J01 h nnns tHll <UHI 
f<ls<"i 11<11 in g. lt llPII t on th<>il- o c·<·ntHl1 ion. 
those t·ont·et·tt<•tl <Ht' qui1e lliH·on~o;c·ions 
of the fa i a·yland ~fl'l'd pi·otlnc·ecl hy tht> 
niss-<·a·ossing ol' tht• lights fn>m tht>i1· 
ln nq l!-{, thP siln•1·y t·etle<'iion:-; on tlw 
WH1t>J' Hlld th(' l'HIHIOU1 bec1IllS of lOl'C'h · 

l ig-ht stabhing the dc-n knes~. Shod halts 
<ll'e ('Cl ll t•d while nets al'e lifted from tbe 
wnteJ· <llHl the <·Hpt in> }))·awns 1·emoyed. 
In 1 he W11To\\· dum nelx clm•et· to the sea 
ilw 1 \\'i nkl i 11g Jig-ltts are mo1·e c·mlten­
tnl1Ptl. They HI'<" l'mnHl there in J·egnla 1· 

1·ows. indi<-<11 ing the phttes whe1·P the 
neite1·s HI'«::' st<tlllling knee to waist <leep in 
\\'<l1e1· t'i1 hPJ' ll<ll'<lllel "·ith Ol' at right 
m1gles to 1 he> sho1·t>:-;. rie1·e in the c:hanllels 
the lights s<'l'\'e <1 1lonhle pm·pose in that 
they Hlso Ht1l'C\t'1 the JH'<l\\'llS to the SUI'· 

fate and makt' theil· <:aptm·e easie1· with 
the smal l <.' J' neis. ~o1·mal ly the <lmil1eul' 
r-;yxtem of netting in the wide1· lake waterH 
is the mo~t pi'Oiln<:ti,·e. Qnite commonly 
fom· to fin• pounds of prawns e;-ln be 
<·ap1 m·e<l by a coupl~ of operatot·s in less 
t lHlll 1wo hont·!iii-HJJ mnonnt snffieient for 
t he immediate~ <l orue~t i c need~. In t he 
<.: hc.lunels, howe,·e1·, tbe1·e is always the 
d1au('e thnt the uette1·s may antici p~1te a 
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hig migt·atot·y exodns of pt·awn~ to the 
open H<'H. 'Vhen this ltnppP1ts tlw net!-\ 
<·an he' filled to ce1paei1y in a t·id icnlously 
shod time mete]~- by hol<ling them !':ieMly 
in the " ·a te1·. 

'l'h(• 11l<1SS •'XOd ns of pt·;t wns tln·ongh 
dHlllltPls c·onnec·ted with th«? sea ln·ingR 
to mind again the op<•t·a lion.- of the <·om· 
llt<'tTial fishermen ;.tud the uotice<tl>le 
d i111 i nntion iu the t·r('e nt supp1 ies of 
pnl\\' tts l'ot· nuu·kP1ing. rl'hp officially eon· 
tt·ollt'd nl'ie. acf'ot·ding to lon1lity. of n11·y· 
ing lt>ngths and l'ityl<•s of hauling pn1wn 
u<>t ( st>i n<' J. n ppt'<n·s 1 o hP <\ 1op:i<·<tl a u<l 
w<>ll <·om:ideJ·ecl d<>v<>lopment snit-C'<l to 

:\IosTt.Y At·sTR.V.L\~. By Charles Fenner. 
(Georgian House, l\lelbourne.) 1944. Mecl. 
8vo. Pp. 181. Pl'ice 12s. 6d. 

I x a brief foreword to his delightful ,·olume, 
iltfostly Australian. Dr. Charles F enner affirms 
his opinion that "upon an interest in our hills 
.tncl valleys, plants and animals, is based the 
most enduring love of our own country". Every 
chapter of his book gives proof of the depth of 
his own love fot· Australia and things Aus­
tralian, for e,·en when he is writing of other 
places he glances ever and anon at his own 
land. 

It is in its Yariety of subject matter and in 
i Is pleasantly discursive style that the main 
charm of this volume of essays lies. It is a 
t'riendly book, one to be taken up at odd 
moments and consulted again and again. Mostly 
Australian it is indeed, and it reveals Australia 
through the eyes of a sciPntist whose interests 
range widely over many branches of science 
and whose quick percPption sees a fascinating 
story where another might find only a 
monotonous landscape. Chapter headings range 
from "Our Black Brothers", which contains an 
interesting section on the migration of the now 
extinct 'l'asmanian aborigines, to "Across the 
Pacific", "Rocks and Minerals", and "Wogs and 
Whirligigs", concluding neatly with miscel· 
laneous "Odds and Ends". 

Travelling over Australia, and indeed over 
the world, with a mind well-stocked with scien­
tific lore and alive to the historical background 
of his surroundings, Dr. Fenner recorded 
passing impressions that delight us by their 
unexpectedness. Of our own country, we are 
tvld that "Australia, smallest of the continents 
is also the lowest, the flattest, and the driest of 
all the g-reater lands or the world", factors that 
havf> helped to make Australia and Australians 
what they are. Att I nnsbruck the author pauses 
to explain that pt·osperity and artistic develop­
ment were a result of the warm winds that 
brought comfort and a pleasant climate to the 
T~Toleans. We learn that the amazing upwat·d 

~\n:cs-r 1, 19-14. 

tlw 1n·ogressin• t·Pqnit·<'nH"nt!' uf the' 
iuchts1Ty. rnfol'lunnirly, IHrweYeJ·, a IH'W 

1~·pe or 11et emt now l><' le~\\·fnJiy ope1·a1('(1. 
'I'll is is known ""' ilw "set pocket net •·, 
"nd is use<l mo::-;1 <~fTPdh·e ly f01· <-aptnl'i1tg 
thr pnnnu; making t h<>i1· \\'R)' out to ~en 
t ln·ongh nanow chHnn<>ls. . \ <:onti ll\Hlll('(' 
of tlw pt·actic~ might w<:'ll ~pell cli sa~1et· 
to om· pnl\\'11 fis hi11g iJHlnsh-y bE'f01·e 
m<t ny .vem·R he-ne pass(•d. Let us 11-usl 
th<tt thil'i thw m<u·inc> indu~t•·y , l'i<"C'oml 
<)lll;y 1o f:.;imilct t· fishpt·ies in the lTnited 
H1H1e:-; o( Amet·k<l. w ill 1101 be allowf'd to 
1'('<-l<.:h H. stHg"P o f <f pierioration Whf>t•e 
1'(:'('0\'Pt·y wjll lH' yiJ· tlHl.lly irnpo~sihl<". 

g rowth of l'\ew Yot·k, its tremendous concen­
tration of buildings and people on a small area 
of land, was made possible by the strong and 
enduring foundations of schist and granite that 
underlie the city. 

It is evident that Dr. l<'enner's own special 
subject, geography, is a fpt·tile source of many 
ideas new to the genera l reader, who is fas­
c-inated by the sel'ies of pictures of past, present 
and futut·e that the author conjures up. He 
takes us back far into the past when he 
describes the delight of hunting fossil fishes, 
and some distance into the future when he 
mentions a hope that a time will come when 
Australians and New Zealanders will visit 
Antarctica on holiday trips. 

This last suggestion brings out an important 
point Dr. Fenner makes: that Antarctica is about 
the same distance from Australia to the south 
as Asia is to the north. Belatedly and pain· 
fully we have become aware that Asia, from 
whose peoples we are so remote in thought, is 
in fact our near neighbour, and that as distance 
in effect contracts with the advance of tech· 
nology, nations must leal'll to live with their 
neighbours ot· perish. Vve may well, therefore, 
take timely thought for the development of our 
nE-ighbour to the south. 

The new light cast by Dr. Fenner on so many 
scenes and subjects is not a ll sunshine. How 
completely he shatters the illusion of those who 
had cherished visions of E lysian "meads of 
asphodel" frequented by the spirits of the 
blE>ssed. We are brought rudely to earth by 
reading that in Australia the classical asphodel 
is commonly known as "wi Id onion" and, worse 
still, has been dPclat'E>cl officially a noxious 
weed! 

A review of Mostly AustrCilian must not close 
without mention or John C. Goodchild's pencil 
dt·awings, which add greatly to the charm of 
the book. They are well t·eproduced, and on 
the whole-overlooking an occasional misprint 
- the publishet·s arE> to be congratulated on the 
volume. J\LW. 
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A Water Supply and Its Inhabitants 
By ELIZABETH C. POPE, M.Sc. 

I
F n " ·hole mPn<lge,·ie of aqmtti<: 

<'rE>a1lll·<'~ pom·e<l out b<"fOl'E' mn 
stnl'ilr<l g<:'lZt' whE'1H'n~1· w(? 1u nH'<l on 

out kii<'hE'n 01· l~<tilll·oom tap~. we wonl<l 
feel wt> hnd 1 h<> t·igh1 to eomplnin. 
Perlulpl-' "·e wonl<l l"''·en bt~ g'O<Hlf><l into 
,nitin~ to the J>HJH~l·s to point out the 
ineffideJH·r of the ;1ntho1·it it>!-\ . ~owa<lays 
there wonl(l ceda inly h;v <1 s<·;Hula l if 
such :1 thing happen(:'(l. Health 
authori1it')o; would ~tep in at once nnd 
put nHtttE'l'S l'ig·ht. Bnt wate1· suppl ie!'\ 
hare not <llways heen ns pm·e a:;; they 
are today. ami. in the old <htyR. the 
appearance of strny Hnimn ls in the hon e­
hold supply was tHken as u matlE't' of 
com·Re. Jn J;1d , in 18:.'.7 one pnbl]c­
spirited <lneto1· complainecl about the 
quality of the waim· supplied to hi. home 
in London by the G1·an<l .Junction 'Vate1· 
Supply in the follo,Ying tE?J·ms.: "Sca1·cely 
a week passe~ that I am not presented 
with a IPech. a shrimp-like skipping 

--~ 

(· J·eatm·e neatly an in(·h in length, a ~mall 
1'<'<1 delirate w01·m, . . . o1· some other 
nnimaknla, aml th(;' wa1c1· i~ most opnline, 
mmldy and ot1H•J·wise irnpm·e.' ' 

Ima~iue l'>lldl n thing happening 1oclny! 
_\ncl yt>1 the wate1· from whi<'h ou1· :-.uppl~· 
i:-. <hawn 'i~ jns1 <\~ l'nll of o1·gaHi~m~ as 
the Hi vet· Thame~ W<lR in 1 8~7. when the:1t 
clodot· made his <·omplaillt. Today. how­
en?J-, we are not a~ <I rnle <·onsciouR of 
theiv ]Wesen(·e in om· <lam:;; and sh<>ams. 
br<'nm;e the sdf' tH'e of the purification 
of "·ntet· het ~ lll<Hle gJ·f'a t adva1wrs. 
~owad<l:''S we <:ll'P t·<ne1.r <·onfi·outecl with 
HH;\' si~eable l iYiug tJ·eatm·fi in the water 
"·e <lJ·<J w fot· home u!=\e. The fad still 
1·emnins thnt 1he <lams, tef:letvoirs and 
piping systems of a mode1·n water supply 
form an idea I home for millions and 
millions of plants and animals. 

Th0 inhabitants of any water supply 
<ll'e 1·eally only the 1·egulat animals and 
plnu1s that li\'e in fteRhwnter ponds aml 

!iiumc• of tlu• smnll fry ftl1md in fresbwuter. 
A ll ,.. tu.c""' uf flu• lif~ hi i'Ctor~· of tltt• mns qnito cnu be collectecl from pools nud d a ms. 
Ph,.,..,., t h ,. frt•.c h" :t h• r ~ null. tt l l llt'n rs h t:'re. nlnn~ " ·i th tu dpoles. " 'll h•r scorplon~o~. 
wn ft•r ht'o• f lt•,.., unci t he• lnr~c· 'Vnh•r 'l'l~er, n ·hlt•h I s 11 lnr,·n t~f n n oth er kind of beetle. 

lht• n :- tl..c·lcl. \\'uh•r-Stridt· r s sknt l:' 41Yer the snrfact". 
N. B. Adams. del. 
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Lnr~e fresh" :t h · r Jl la nts running r iot i u n 
;.:nrd e n Jlctnd. I n " ·a t e r S UJl JIIies. onJ~· :t 
na rrow ha nd ru nnel t he• <'d~es of the cl:uus 
wou ld he oc·c·ualil~cl h y 11l a n ts s u clt 11s these. 

Photo.-E. C. Pope. 

rh-e1·~ of the 11ej~hl>om·hooa, but, instead 
of lendi11g a pl·<><·nl'ionx Pxis1en<.:e, battling 
with all LhP ri<·issitndex that HOI'mally 
plague f1·esll\r<t1e1· <hn>lleJ·s, they fin<l 
se<•l1J·ity an<l good (•on<litious in the deep, 
plneid watPJ·s oJ the <lams. They never 
hare to g1Hn<l n~aiust tomplete (h-ying up 
of theil· "·atp1·y home <ls do the 01·ganisms 
of po1Hls and st1·rnms whith, today. h<:we 
plt>nty of wntE'1· in 1hE'm nnd tomonow 
ha,·e none. 

Sinc·e <·onditioHs in the clams an<l watpJ· 
snppliex <ll'e so f<n·onl·;tble and ton~tc-mt. 
it follows that l i fe thete is alnmdant. 
But it mnst uot he 1 hought that the 
p1·esentc of <1 ftotu·ishing- community in 
the watet is <let 1·imental to its ptopei·ties 
as a source of <ll'inking watel'. Rathe1· it 
i~ beneficial, l' ince a well balanced eo m· 
munity ensu1·E's t hnt the wate1· will have 
in it the ing1·ellients most necessary f01· 
health. Only occasionally does some 
pal'ticula1· o1·ganism multiply to such an 
extent that it becomes a nuisance, either 
IJy clo~ging up the supply pipes and 

lili<>I·J-; o1· <>I~<· ''1a~ting;·· the wate1· by 
I·rleasiug; <·hcmitnl snbstautes (by. 
product~ or t i ll~ lh·ing processes) into it. 
l'n<l<>J· n01·mal <'Ollllitions, howevet·. there 
is n reg;ul;n cycl(> of c,·ents keeping things 
in a h<1hllH'Cd ~h1te. 

Xntrit i\'C', f<•1·til izing ~al ts ~ne lH·ought to 
1 ht> dm11s and rese1·\·oi rs in the water 
wh ic·h t·nns off' 1 ht• soil of the catchment 
<Hen. <1 1111 t hPxl' s<d1 s are utilized b~~ the 
pl<tnts fo1· 1ltei1· g1·o"·ih. The othet in­
gTe<l ie11 t ~ ll<'<·<>~s .. n·.r fot· the making of 
pl<lll t foods m·<> <1 is~oh·e<l in the watel' 
HJHI t·<:'<Hl:V to ltmHl. L\mong tLe fl'<>sh· 
wate1· phlll ts \\'(-' li n<l not only hu·ge viHible 
·fOJ·ms :-.nd1 ns 1·eed:-;, duck-weed, watet· 
hynduths Cllld wnteJ··lilics, but also the 
f<n liH)I'e i mpol'tant miet·oscopic floating 
kin<ls- dintoms, bacteria and the tlneacl· 
1 ike fo1·m:-; wh kh OC'ca~ionally make the 
W<l1 eJ· look g1·een and slimy. Howe,·er 
nn<lttJ·adh·e the:-;<> Jat1e1· may ~eem to the 
ll<lked eye, when Yiewed n11<le1· the micro­
s(·opr they <ne seen to he deli<'nte and 
1Jenu1if'nl in stl-ndure. Countless 
miJJionx of 1hPse 1iny phmt~ form the 
basi<· food !"Upply fo1· alJ the animals in 
1he fl·eshwu1et· <'Olllnmn ity. They are the 
JH·imn1·y p•·o<lnee1·~. The animals al'e the 
t·onsume1·s <llHI m·e enti1·ely dependent on 
111em in I h<> l ong 1'1111 fo1· thei1· food 
l'lnppl :y. 

Som E' of the <tllimal:-; eat the plaut 
mate1·i<l l di1·c<.:tly. 'l'hey ;ne the hPrbi· 

'l'h~Nl' cllntcnns of t h e Nn,•i c ulo i d gro1111 are 
NV ti n y t hnt they <-atnnot be seen w l t1t t h e• 
Ullfl l dt•d l ' Yl'o Yl' ~ 1 h ey n re NO JIUIIH' l'lHUI t )l llt 
the· ~· forJn t he• bwds of naos t ot th~ t'oud 
c h n.lns 1n t hiN f'cnnmnnlty . i\lnJ4'nlftt'cl .&()il 

t hnes. 
Photo.-R. G. Pnllner. 
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l•ult-r Cht• n•lt·rust'ct Jh' Cht• ,:;rt't'JI, s lim~· 
lhrt>a d s : lrt• >ct•t•n to h :tY<' a t'OIUJili<•att•d 
s trn(' tnrt'. Tht• •·riss-t'ross tunrkiug-s : 11'1' 
J.:rt-en a nd add grt-:lt ly "tu tht' henuty of tht•st-

JII:u•t><. "nguiti t> cl 400 times. 
Photo.-R. n. Palttwr. 

HH'l1~ of the <·om mmtii y. Oillf'J·s gt?i the 
plant maieJ·ia l sP<:ond m· ihinl hmHI, as 
it \\'E>l'e. wht?u 1 hey 1n·ey on theil· fellow 
tt·e;ttm·e!'\. Lm·~e kilHls of <tninulls fee<l 
on the Hmalle1· ones. atHl these xma lle1· 
ones on ~till ~m;tllet· kit1ds~a<'h h;wing­
its own <lefini 1P hi ll of f<tJ·<'. Ro we go 
llo\\'u. link hy lillk. in ec1 <"11 ''foocl dtHill" 
lill we <·om<~ to the initial link whi<'h 
alway!-: ])I'O\' (>s to hf' plant. ,·e1·:v often 
minute types, l ike the diatoms ot de~mid~. 

In 1 ime. d t><ti h (:Omes i o (;'H <"h ki n d of 
animal living- in the W<tte1· sn ppl y, despite 
the ~plendid living <·OJ lditiou~. 'l'hf' 
<H·<·nmnlation of <l ead hod if's HlHl nlso l he 
~ra~t~.> p1·culn<·ts })()\11'<.'<1 on( by the l idng 
lllhnhitant~ \\'Ollld ~0011 fo 11l th~ W<l1eJ•, 

We1·e it not f o1· t JH' \\'OJ·k or YH J•ions kilHh; 
or S('H\'PJig'(>l'~. Il l J><-ll'ti<· ttiHl' t he wo t·k of 
f'l't·lHin 1ypt>s of badt?J·in mn~t be 
nwntioHPd. By theit· Vt?l'Y li v iug lWO­
te!lses. 1 h<'y IJl't'<t k down <llHl l'e1<3 nse the 

dwmi(·<ll mnttt?J· fl-om th<:' nnimals' ho(li<'f.;, 
hdnging impo1·tau1 t·aw mntrl'ials. 
<'spe~·inlly nit1·ogeuons -..nhstan<·es. Oil('(' 

mm·e into <"il·<·nlation <llltl making th<'lll 
;1\·ailnhle to phuns fo1· IIH•it· growth. This 
h;ll;.lltted wm·king or 1 h£' rt·t•shwaie,>t• ('()Ill 

munity. as mentioned nhm·<>. impJ·m·t?s its 
lte<-1hh-gidng qnalitic>s. 

lhmtclly :-:pt>nking. lhc>t·t> ;IJ·<• two t.Y)H's 
of <lllilllells li\· iug ill t!J p \\';\t('l' \\'Ol'ks 
tltOl'\l? lh·ing tinnly <dl:wltPd to some kiud 
of ~ulmtt·ct1 nm. Hs fm· <'X<llll)llf to 1 lt<• sid<'s 
of the t·f's('t·roit·s ttlHl pipes ot· ('\ t'll 
<lttadted to tit<> );ngPl' "'" tt>1· W<•<•tls. :lllcl 
tho. e whi<-h mo\·f' <tho11t rl't><'ly hy s\\ i111 
ming, tll·il'tiug- m· £'1'<1\\liug. 

'l'o thf.> fol'lll eJ· gJ·o11p, the sed<•ut:tt·y 
I'Ot'lll!-i, ht>JOllg' sud1 Htlilll;lls <\S [l·(•sh\\';ll<' t· 
xpo!Jg"e:-;. polyzonn~. £'olon inl 1·ot i fr1·s et nd 
<·t~1'1ain kinds of hin1ln• 1-'hPI Ifhdt ol' tlw 
tnnsseJ type•. _\.s a 1·niP. sponges H ncl t ht> 
like J><ls~ nttnotiC'etl hy IIH> <·ns11al 
o bf'e1·Ye 1·. who l'Cf!;ctJ·tl ~ tlH•m n!'i ~o mm·h 
((slime .. Oil thf' sitl<"'s or the dam"'. Only 
the mi<-J·osc<>JW ('all t·p,·<·nl theit· deli<·H1<' 
xtJ·ntt\lt·e~. <11H1 yet t h<•y pl;ty an impol't 
<lllt t·ole in the (·ommnnity het<llll'(' or 
theil· llllllSWl} methocl of fp(~cJing. fns((•:ttl 
of g-o in~ on1. lmnt iug- t'ot· roo<l. tlw~· :-;it 
!'till <11Hl ne:1 te wa h•1· t'lltTents. Ji't·om 
the~e <·n l·t·(;luts they ~n<'k i11 o1· shai tl otT 
the I i 1\~' Ol'g'<lll isms wh ic·h go to mnk<> np 
1 heh ui ll of f:H'f'. Theil· \\'(\ t<>t·y Slll'l'0\11111 

ing-~ ;ue to them a kiud of "<lilnte soup" 
Htl(l hy si n1ining ont the desit·Hhle 
pm·tidrs 1 hc~y fincl plenty to <>at ancl 1lt<•iJ· 
xrdentcny habits <ll·e 110 tlisadvantn~P. 

The cons1c111t to ll t?xn<·1<•tl hy the fix<'<l 
nnimal ~ 011 the lllllllhet·s of free-floating 
<11H1 l'.wimming oJ·gnJlil'lllS helps to c·nt 
down 1 he u n ruhers 1 h<lt have to h<> 
t·emo,-e<l l'1·om the wnt<•t· befOJ·e it got?s 
1o the ('OJ tsu meJ·. Ot·c·n s ionaUy, h owP\'Pt·, 
you n g- xpcn·e-like :-:tnges m· early l<u·val 
fOJ·nu; of the~e setleut:u·;r animal~ elucle 
the fi lte t·s n11d "set up hom>e'' in thf' 
piping x:rstemx. If th('Y then multiply 
1·api<ll~· . they (·;'Ill hlo<·k 1 he pipes mHl 
be<:om(;l!'i <1 nniR~mee h~' pl'eventing the 
flow of wate1·. lt i!; evident, t hcL·efore, 
1 hat the tn·e~enee of fixed organisms ill 
i he wat(>t· snpply js l'Ht h<>t· a mixed bless-
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ing mHl a ('Onstan t wai-<" 11 ha:-; to be kep 1 
011 t hei t· g t·o w t h . 

T h e f t·ee-~wimmiJt g' <llld floil tin~ 
a nimal s of he~b wa t ('l" ~ne geum·a lly 
mor<' pJe;u;ing to lh<• tJH i n t·;tlisi than t lw 
Jixecl fen-nu.;, f01· a moug (·l! e i t· unmbe1·~ w e 
filHl those hl~cin ati ng ~mnU n ns tac-eans. 
1he ~Yate1· Fleas o1· D apll u ids. a ncl th e 
d a ill1y c·opepo<l , CVydOJJ-<> . Jn n<1<1 it ion, 
ther e <ll't> t he l;u·g-e t fl-es ll\nt t e t· 1n·a wns 
a 11 <1 I la_, " ·ell -kltO \Yil n nyftsh. 1·epntNl to 
canr-;f cl am<l p:e to 1he ecnthen sides of 
<l <1 lll s by it s lnu ·1·o \\·iug lt; t bit~ . 1, hen t hen ? 
m·<> fisdJPs of n tt·ion s t ypes, tacl po les of 
fl-ews <1n tl nP' t· i<t <l s o f <l <lllrt t i<· insects. 

~ ·' 
E \'P ll 1 he t·ep1 ile:'i <ll·t• t·epJ·f'kPntftL hy the 

Long-necked Tol't.oh;e ( (IJtelodiua lougi­
ro ll·is) w·hi<:h fl-eq ueutly find H it R wav 
in to the dams and •·ese1·voir!-l and may be 
collected at almost anv time at t he filter ­
~ng <:ent J·es. Li Yi11g i1;, t he mud o1· <:l·awJ­
m g about on t l1e (leln·i r-; of t he bottom 
a1·c> nume1·ou~ small woL·m~, shellfis h, 
lm·va e of insects such as the Cacldi:-; lana 
01· the "Blood " 'orm·· stag€' of t h e 
< 'h i_1·ono~1id :Mid ge, and e,·en hn·ge eel::; 
wlw·h hke to Jie lnniea and fefl t he 
mnd p1·essing all 1·ouml t hem. 

La1·ge wate1· weecls of the_, H•ed o1· watet -
1 ily type also ha r e the it sh;u-e of fl-ee­
moving inha bit;;tnl !-l. Cntwlin g about on 
them we n oti<'e numeL·ous wa te1· snails . 
Jeeche~ aiHl Dr<1gou Fly nymplu-~, a n cl 
rhe:se a t e only 1-iOm e of t he m01·e obvious 
J·eed-clwelle1·s. A mi c1·o~-:c·ope 1·eveals many 
nHn·e. both a mou g t he 1·eed-dwelJet R ancl 
1 l1 e h eely fl oat ing fm·mH. They ;n e ::;o 

3IAGAZ L.SE. Aucn ;·r 1, J 9':1,4. 

A b o , •t.>.- C yclo{Js, a tin y , o n r - footetl 
c o t•e iwd , o ccurring i n n.lillio n s a nti COll ­
.stit u t ing a n itu[wrta n t link in the f o o d 
c lu tins o f Jtig h e r anhnals. T h e grat•e ­
like 8 J)pe n(lages at the l t h u l e r e n(l :tre 

egg sacs. 1U:t g nifie d 1 00 t imes. 
Photo.-R. G. P a lme r . 

Left.-T h e t " ·o t ype.s of praWJIS w et 
w it1t h t our wnte:r SUJlll lies. Top : 
Lon g -nrrued Freshn•nter P r u'ft·n , Palue ­
ruo n austr a lis . B e l o ,,·: P :tr:t tya a u s­
trn lie llsis w bic lt i s f r eque ntl-y found in 

~ydney•s ·wa ter s upp l y, 

minn te <\ :-; to es c-ape noti ce. but are 
Hl1111PJ·ons enoug h t o eon sti t ute the chief 
p1·ohlem of t he m<Jn in charge of filtering 
J n·o<·~:-;~f>~ , fm· thf'y tend to clog t he filter s 
,·ery l'Hpidly . Laq?;e freely-moving 
<Teatm·el'; l ike fisl tes u 1·e eas ily exdudecl 
f1·om the p 1p 111g ~y~tem~ by coarse 
sti·n ill et·~ , but <l11Y stl-a iuer fin e enough to 
keel> ont a 11 t he mi<.:1·oscopic f01·m s so 
sl ow~ n p t he p a sxage of wa te1· H :-; to be 
uxeless fl-om the point of d ew of t he 
:supply en ginee1·. Ba<"tet·ia esp ecially are 
hcll'tl t o J·emove-fat hcn·de1· t ll <clll t he 
ot iH•J· min·o:;:copic p lants like the De~mids 
an<l the fila mentou s "slime" a1gae, 
he c-anse t hey <'11·e so t iny . The1·e is , in 
<.'oJtseqnenc:e, n neve1·-encUng- bat tle 
between the l>ad e l'ia mHl the b io logist 
who h;-1s to eout t·o l t hem. 

A fn ll li.l"t <rf t he i ulwhitant:--> of n W<lter 
:->n p pl y cannot he g- h·en w it hi n tlw emu-
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p:tF;S Of <I :-:ll<>t·t al'i ieh-', bni ft·om thiR 
dt-scTi pi im1 of' the;> mo1·e p t·om inent fm·ms 
it ;-;houl<l h(> e,·itlPnt thnt hioloo·i cnl pt·ob­
leml-1 m·e <:f'1·tainly not the J e~Rt of the 
wonie::-; of a wntet· :-:ltpply engineet·. One 
of the mo~t impol'tant a~peC'ts or hi::; 
wo1·k is th€' <leYi::;;ing of uwtho<l~ of filtL·<;~· 
tiou and vnrifi<'niion of the watet· at the 
pipe hea<1 to exc·lutle t h(' fauua an<l ft01·a. 
Tt i~ hoped iu a late1· article to deal with 
ihis fascinating all<l impm·tant <1:-:pec·t of 
I he biolo~y of wn te1· wm·k~. 

---

!'u ta 11 fresh n ·a"ter fis h • • \.1nueri s t•ubrost r i:tt:t. 
bel o n gin g to n ·well-known ftwtily of A.u s­
tl·n lin u u nth·e fishes, tbe largest of '''h idt 

gro" ·:oo to a len gth uf al,ont fh•c i n l'lt es. 

Frogs and Toads 
By J . R. KINGHORN 

N 0 doubt most of us have gone frog 
hunti11g at oue time or auothet, and 
we have colleete<l tadpoles and k ept 

them in bottles and tins hoping to fo;ee theh 
tail~-; drop off, an cl we ha ,-e wondered what 
exH<'tly ate the m<1 iu d i ffe1·enres l>et"·een 
f1·ogs and toad:-;. The only t r ue frog of 
the genus Rana in Ansb:alia is one known 
to H<"ientists as RaJI(t pa,znu.t, au iubabitant 
of :Xe"· Guinea and )\orth Qn eens1ancl. 

'l'be true toa<ls l>elong to the family 
Bufonida,e and th~r·e <He only a few sma11 
l'epJ·esenta tl ves in t hi s l'Onntry, b nt '"~ 
have many specieg which might be classed 
as ·•near·" toad:-,;, mHl "near·'' true frogs, 
and it is hecan s:e of t h e external appear­
anc-e of t hese creatm·es that we speak in 
g-enenil tet·m~" of ft·ogs and to<ld~. The 
technical diffe1·eHces a1·e mainly skeletal, 
all<l c·oncel'll to a hu·ge extent the de,·elop­
metJ1 of tlw ~ho u hlt>l' ~irdl e. ln·east bone, 
and ihe JH'<~l-<€' 1H·C' ot· ahsence of teeth in 
f hP upper jn w. 

The popula1· belief is t hat ft·ogs ha re a 
Hmooth moist skin, and toads a warty dry 
~kin, but conditiom; appi'O<-IChing ihf'~e <11'<-' 
found in both, so we will have to look for 
other· differen ce~. Broadly :;;peaking, th€' 
tongue of a hog ot a toad is .fixed in fl'ont 
<~nd fl-ee along the hinder edge, and tWR 
fl-ee edge is notched in frogs and rounded 
in toads. Fr·ogs genet·ally h;1 ,.~ well 
developed, slende1·, loug hind legs, whilsi 
ioads have powerful, sh01·1 1egl'\. Frog~ 
have teeth in the uppe1· jaw and toads 
lune 11one. For our pnrpOF:€'S. we will 
include among our Australian hog~ all 
those that ha·re teeth in the upper jaw: 
and we find that thel'e m·e the gl'een tree 
fi 'Og~, gl'ey tree hog~, ln·own J·h·er frogH, 
mottled swamp fl-og~. golden t1·ee f1·og~ 
and lmnowing hog~-the lattet· often 
beiug referred to as toad!'i he<"anse of their 
1·ough sk iu. "Ye c·an r·eshid the namf' 
toad to such members of the Bu,joni,dae a~ 
the OJ·of;;s-he;-ning Toad 11nd r!'owned 
Toarllets. 
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('rm<.s-h t•:e ring t u :ul , \' nf :tclt•n h c nnetti . I n 
t·HIHu r l hi.s i .s :1 b rill ia nt ~o:rt•t•n t'IIYered " "ith 
h lnt•l. n m lu lt•.s in t h t' for m o f a e r ON.s, 

'\" :du ra l ,..i;,t•. 

<'OLU· BLOOUJW .\:'\L\1.\L!-; '? 
Ft·o~~-; an<l toads m·e <'<llled cold-blooded 

animniH be<·nn:-;e or a Y;IJ·inhl e body he<tt, 
tl<.')lt>n<ling on nnd <"IHlll14ing- with the 
l<'ll1 1 WJ·ntnn~ of tlw w;tte•· or HiJ· in which 
fJH'.Y live: <llHl henlllSt' of this they <:<111 
PJHltu·e <'eJ·t a in ex t•·em(ls of he<lt and told. 
'l'ht>J·e i!'\, of <·om·~-;e, n limit to this, and 
d<'<t t h 111<1.' oec·n•· in W<lte•· of 10-! o F .. 
thoug-h <1 f 1·0~ <-an sit in th(' snn when t lw 
fempPl'H1tll·e ren<"llt:'~ 1 :.W° F .. the reason 
being 1hnt the evapOJ·at io11 of moi~ture 
on its ~kin keep!-\ itH 1 empe1·atm·e with in 
P!Hl n•·nllle bounds. <1!-\ it iH with mank in d . 
.\ t thi!-\ high temperatu•·<> the1·e may he 
somp of tlw d1·ier ~kinned fl-o~s thc-1t ~wonld 
pe1·i~h. whilst toads wonlcl h<we to hid€:' 
HW<ly under !'l.tolles Hll(l lo~s. or bunow 
into the !'\Oft e<Hth. \Yith (1ec·1·et-1sin~ 
1empet·Httu·eR the 1·espi•·ntion and blood 
c·i•-eu1Htion ~l ac·kens, nncl <'n:>ntnally th<' 
ft·og· m· toc-1 d he<·onH?s more m· le~~ torpid. 
<lll cl c· J·rtw l!-i away to some sedndeu spot i c1 
hi ue•·nate. Be<·nnse of thiR <:01Hl itio11, 
know11 as sn!-\]>€JH1ecl e~ni n 1ntion, J·espi •·n-
1 ion sink~ to a 111·imil in• shtte. snffi<-ien1 
Hi,. to Sll!-\tain life is 1clkt•n t h rongh the 

skin uv means or ttw r·et ic-nlations of the 
blood i:-ystem, and food is not requi red. 

\Yhen :springtiHH' [)l·illp;~ warmer days, 
11w1·<"' is a 1·ise i n tlH' ho<l.v tempe1·ntnre of 
fh<• frog. 1·esnlting in in<·t·eased physio-
loui<·<tl <l<."ti\·itY. <11H1 t'\"elltually the 
~ . . 

c·•·e:-~tm·e emerges from its <·omatose state 
<lllcl tnke~ np life whe1·e it left off on the 
<t pp t·wt d1 of win te1·. 

Tl IT~ EGUR .'1.~1> BHEIWlXG lU.BITS. 

"I'll'"' .oo·o·~· of f1·oo·s m·p mi 1111te )·elly-l ikc ,- ,. .. ~~·~ M ' • • " 

<ltHl t·esemble hoilecl i<lpioe<l. They Hr€:' 
l<l icl jn mas~es, uum ht-t·ing hom fifty to 
1 hous<llHls. depe nd i ug- on the species, an<l 
1'1·om <1 diRhlnC'e c-tppt'<ll' <l!-; f1·oth attaC'hed 
to 1 he !-;tem~ of wa1PJ· plcllltR. The eg~ 
ha 1 c·hcs of toads cl i l'f<>t· I'J"om tllo e of frog)o; 
in ihat they c-ne clepo~i1Pd in a ~tring and 
<11'<' lcti<l uot 011!~· in \\"<ttr•·lmt undet· stones 
;tJHl d<llllJl mosk. Al'1<>•· ;tbout te11 days, 
p1·or i<l i ng tempen11ttJ·(• an<l general <'011 -
d iiions <:ne sni iable. fhe eggs hatch, and 
tiny \\Tiggliug i;Hl poles (;'llH'rge. At thiH 
st nge they are month le~ . . limbless and 
hlinc1. but m·e cm·e•·ecl with minosropic 
<·ilia which colleet the n ir n ecessary to 
snstain li fe. A tadpole soon passes 'this 
sh1ge <11Hl de,·e1op~-; <.'x1<•rnal bt·anehing 
gill!-\ by whi ch ii h t k<.'R ;liJ· horn the wa1et· 
in mn (']1 the sn nw mctnnet· as does a tislt. 
_\. few da~'s late•· f lH'Ht' gills gh'e W}'l~· to 
lung!-\, and <1 snd~er- like mouth throngh 
\\·hi<-h the tadpole gulps <l ir during its 
l't·eqnent dsit~ to the sm·face of the water. 
1 r food nud other <'OlHlitionl'> eontinne io 
hp f;n·ourable, derelopBlent is speeded np: 
the hi11d legs l.n·ea k from nnder the "kil1, 
a n d these soon at·t:' followed by the arm!'i, 
so th <tt t he ta rlpol(l heg-h1s to look morP 
1'1·og-like. At this 1w•· iocl it i s often te1·nw<l 
<1 lmll .v fl-og. and is <·o11ec-ted by children 
<llHl phH:ed in e1 ti n 01· .i<t J·in th e hOJ)eihc\t 
1 he tnH m~g-ht he oh)o\eJ·Yecl <ll·opping off. 
llu1 t h is doe~ no1 lntppell. If a tadpole 
h<Hl been plaeed in a ~nihtble aquariu m, 
1lw timl l ~tages of cleYelopment might 
t'nsily he-n-e been oh)o\<?J'Yed. 'l'he eye~ 
he<·ome ele \'<lte<l, rlnd mOYHble lids develop. 
'PhP l!OJ·n:v pm·t~ of i hC' ~nd.:e1·-like mon th 
<11"(' <l t·oppe<l. :nHl t ht' Jnonth incren~C'S in 
si:.r,("', lle<"omi ng mor·(' like thnt of a frog. 
.\ 1 this time th<' l<ltlpole ('flllnot get <ll l tlH' 
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'1 

1' h e cle, ·e i O}tliH!Ji t o f a :f1·o~;:; froJn tlae t:ulpol e 
~tage. (l) T h e newi ~·-Juttda e(l taclpole~'< 
diJag ing to t h e untlen;ifl e s oJ' watcr-'''eed s. 
(2) The externa l bt'anc b i u g gills clevelo}J 
(~a is a m ngni fie4l ' ' i e w). (3) Tlae ~-till :ooo 
~n·nd ua lly dis~llttte:n·, <nul :are reJtlac:ecl b)· 
l ungs. (4) T h e :air-breathing t:u1lHt les. 
(:>-(_;) T h e hhHl- anc1 tht'u the fore-limbs 
ll ll ltenr. (7) T h e tail is gr<ulu:ally absorbt•cl. 

(8) Tlw dc.>\'e lopetl frogl<-t. 

food it requil·eR, Lut nittln·e has made 
p1·orision for t his. and it exists ou fat s 
:-;~ored up in it~ body, and by the absorp­
tion of Hs tail, whi('h dimjnishe~ iu size 
until only a met·e stlnnp r€main~ and a 
tomplete but tiny fl-og jumps onto the 
I·ock ot g1·ass at the edge of the pond. Its 
metamol'pho~is is complete, and H 
commences life as n frog. 

. ~\Jost toad~ go t lnongh the sam€ 1wocess 
ot deve1opmeut, bnt OlH'e Laving 1·earhed 
to ad nlt ~tage, they leave the wH te1· 01· 

mal'shy c-u·ea and t ake np a life on t he 
land. only retun1ing to the ·wa t er yeH1· by 
Yem: to hly their eggs. Some toads, that 
hnlntnallv l ive h1 cll-ie t· a1·ea~ do not lay 
theiJ· eggs iu watet·, but select some damp 
pla<·e un<1e1· moHH ot· stoneR, and the tad­
I H~le!'l lllHl eq~·o eomplete metamorphosis 
Wl1h in t he egg mct ~R. 

HHEATHIXG. 

A frog h<1S 110 tnH? l'ih~. these being 
t·eplfl(·ed hy ~llo 1·t pt·ote!->ses fl·om the 
nn·tebnw suffic-ien1 only to gi,'e ~OllH' JH'O­

te<:bon Hg-n inst i njm·~-. B€>eause of this, 
t lH•1·e is 110 e:qli:tu Rion <11111 ton1l·•wtion of 
the rjh!.-\ and di<l phn1~m in ht·enth ing as 
t h e1·e iR in highe t· <lnimab. thc:- hrC'nthing 
nwchanj~rn Hs we kn ow it being <l h~e111. 
so <1 hog b<1 s to get air into it!'; lnllg!,; hy 
ot he1· mean~. lt <loPs thi::; hv me<Hls of a 
pumping adi011 of t lw th1·oni. 'rh <' whole 
pl·ort"s:-; mi~ht lw lik ('l iE'cl to pmnpinf.!: 
tbl'Ough bellow:;;. The month ads <1~ ~111 
ail· reRen·oh·, <-Ont>~potHl i11g to 1 he hag 
pc-ut of :1 be1l<>ws . 1' lw ]1<1lpiiatiug of llte 
tJu·oa t, so <·orumon ly ohsene<l in f1·og-s, i~ 
ac-tua lly the ]Jllmping; action during 
breathing. ..\ir i R fll-a 'Yll into th~ month 
thr·ough the nostri 1~ and Jlnntped cl ii·N·i to 
the lnngr.;. If yon werl? to pundu1·e the 
hng- ]H>J·t ion of a bello"·s. you <·onld 11nt 
pnmp ail·, and so if a f1·og·~ mouth weJ·(• 
kept in an OJHm lH>Rition. i1 ronld noi 
pump ail- into itl' hmg;~. and, extra­
ordinary ar.; it ma~r F>Omtd. i he ft·og " ·onld 
suffocate. 

T rT T<l YOH'J<:: . 

All kind~ of hog~ <tncl toads haye ,·oiec:-s, 
bnt th is i~ 1·est•·icted mainly to the male. 
a few females being <lhle to emit only a 
growling ~onnd . SomP m a l e~ lutn• sperial 
sacs eute1·ing the l;u;rnx <1 1Hl wheu 1he1-0e 
a1·e filled with air the~ extend like l>lad­
derR at the eoruet~ of the month; in others 
the tlu·oat is blown up iuto <lll air reser­
' 'oii·. Thi s l·e~enoi•·. il1 both type:-;, act~ 
a~ n tesonato1·, and gte~ltl~ incJ·ertl'e~ the 
\'Olume of ~o;onmd 1n·odnced. Ho H i!-; not 
alway~ t he la1·gest fl·og m· toad thnt haf.i 
the loudest Yoice . 

'rhe sounds emitted nny consiclei·ably, 
fl·om the l'athet sweet whistling of ~ome 
tiny ITyla~ and t he e1·oaking of ttee f ['ogs 
and swamp ftogs to the loud barking of a 
South Amel'i<.:an spe<.:ies called the Bark­
ing Toad, the Yoice of which somewhat 
1·esembles the ha1·k of <t small hou~e dog. 
' L'he Fire-bellied Toad of T"tnguay i~ the 
most accomplished yocalist, and its voice 
i::; said to te8\emble th<-lt of an English 
1i n cb. 
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One of the mo~i pecnl i;u ,·oite!-> i~ th<tt 
of o1n· little <·r·o\\"11(>(1 ton<llet. wit idt 
re~emb1es the ~(Tc-tidJiltg of a mt i l 011 n W<lX 
mat<·h box. ('h<>J"tll-'t>S of fl-O~l:i are on]:,~ 
too w<:>ll knO\\"Jl, rtrl<l their snd<len <'e~sa ­
tion at t1w <lppl·oadt of mall and the 
almost PqlHllly ~mldru 1·esumptiou on his 
<lepartnre ifii c-1 I wa;rs c1 Rom·c·e of wondei·­
ment. 

Tlm ~ 1.; IX .\XIJ ('()U)("H <"11.\XI:E. 

Ai c·er·tc-lin limt;)s d tn·ing the summ<'L· 
months fl·ogs <md tmHls <'H!S1 theil· ~kin, 
c•itller· in large fi<tkes or wholE' ex<·ept for 
1hnt c·o\·e1·ing- 11t(-l fingel"s <md toes. Thi~ 
f·H:st onte1· l(t_Yt"'t· is n"t·y thin and h<lll~­
P<Uent. and gE'rtE'l'<l 11~- is ee:~ t·en, esped<11ly 
br toads. 

· rpJtc snl"face of tl1e skin of hogs and 
1ocHls is COYeJ·ecl with glH nds which, P<ll'­
iicnhu·1Y in iO<:Ui i-:, <ll'(' \\"<:H'(.Jike eX<'l'es­
<·em·es. · Tt is fr·om the~t:> ghmd:;; thnt a 
senetion i~ E:'Xndecl, <llHl this may he in 
the fon n of <I ])()Wel·fnl initant, or e,·en c-l 

poison. c-1nd h.; u:-;etl hy ~ome native tare:-> 
to poi~on ihe 1 ips of their anow~ o1· 
spem·s. I t is t1w ini1 n nt effed of this 
poisOJI that tanses a rat OI' <log to d1·op a 
fi'Og when it tn kes it i 11 it~ month. 

fi')"(>gs and toncl s c·mt d~rm~e eolom· to a 
I imited oegtee. <lf>JH'lHl illg lllOl'e 011 tem· 
pet<Hm·e, light <lltcl cl<u·kne:::;~. th an on the 
t'ol on r· of theil- en\"ironnwnt. 

'l'hii-i tolom· t1r<1nging. "~h i d1 in ef'fE>C't 
111<1~· he J·ep;arclecl <\!"-; n fol'lll of CGtmouftage, 
is lmmght about hy bln<'k a1Jd rolom:ed 
pigment~ in the :-&i1t in addition . to t he 
presen<·e of <'el"tain t·eflerting snb.-tan <·e!S 
mHl :·nn·fac·es. Atiuall~'. there i~ no gt·een 
pigmf'nt, the greeu of the frog being pro­
flnc·ed hy Jigllt J·ay:o; \Yh kh paRR t h.tongh <l 

yello"- ~CTeen <lll<l c-ne then J·efiecte<l lH-td~ 
Hu·ong-h inte1·f(•r-enre eell!i;, 'Yhich hv n 
prhm1atie effe<·t. <·H nse <l g1·een colOJ·ahon 
of tlw !-;llJ·fa<·e. 

' Yhen all i!' not in hal'monv with the 
~m·J·Oml(l ings. <1 l':tiJHnlm, i ~ given to the 
aen·e centJ'es co11trolling th e pigmentr-; a nd 
light-J·eflectiu!J; cell:.; jn the S;kin, and <1 

chauge of rolon1· iR gJ·aduaJly effected. 
'l'h i ~ iR "automatic" mHl is not i 11 auv ''"~1Y 
<·ont r·olled b~y the hog. it is a n emotion~l 
m· p hysio1og iNtl nction . 'J:Ihe effect 
geneh1ll _v is to 1·en<l e1' the frog 01· toafl 

mm·e 01" les::-; intotl!'<J>i<>uons, so thctl it is 
bt>Her <·on('eal e<l from iil-> enem)·. 

HA l~S OF !•'HOW.;. 

One often bean; of "rains of fl-ogs' ' , bnt 
we also bear it stated that '•it t'<tine<l n1t:--: 
and dog·s"'. the fm·me1· heing Hs im J>ORKihle 
as the latte1·; yet t lw story l'er~i:sts, n nd 
incidents quoh~d fro m t ime to time ap]w<n 
e~n thenti<" etiOllglt to 1n·m·e the phe11om ­
enon. Of toni·He it is pos~i hle fot· small 
hogs, and fish, to be 1ifter1 with the w<tte1· 
h·om ~l pond 01· Becti on of a lake hy a 
tonwdo c-md flepositecl some cliRtance away 
011 l<111d, hnt t h e neatnl'es ~o C<HTied and 
dnmped would all b€' killt'd by th€' falL 
instead of which, we a1·e to ld. th<1t imme­
diately the thunderstorm bl'oke, the 
gromtd was "aliYe'' with tin~r fl-ogs. .\ 
\"isito r· who '''a~ discus~in p; thi~ at thr 
)fn~enm <me d<l:V :-;aid he hacl witneR~ed a 
l'ain of hogs, ot· at leaflt he hc-1cl gone out 
<llll"illg H heHY:V <·lonrl-l.nu·st and fonncl 
thousand~ of f1·og~ eYerywlw l'e, t honglr 
p l'e,·ionsly the1·e wer·e ,.e1·:v few a hout. IT is 
the01·y Wc-11-\ th<lt the t iny fl-ogs were 
('<:UTi ecl into the don<l s by t<H·nndos H ntl 
<·aniecl abont nntil it 1·ained. On fnl"ther 
qne!'t iouing he e:Hlmiit(ld that lw ('Onl<l 11ot 
exphtin " ·llat "·onld l1c-1 pJWll to t h ose f1·ogs 
had the cloudR dispt>rsed. as they often 
d o, without l"<"t iuing. P el"lt<tpx the moHt 
feasible explanation may be fonnd in 
following the ~tol"y of ft·oglets Hfte1· 
emeq;i ng fl"om the t<1dpole xtage. 'rh est' 
tiny neatun"s often <·ommen<·e Hn illllll('· 

d ic-1te JIO(·tlnncll m igtatio11 to othe1· ponds 
or st1·eams . By day they hide il1 e1·e,·ke~' 
<l nd <Taek~ in the xoil, o1· lll l<let· tufts of 
gnlss o1· ~'<tone . " 7h ilsi i n h icl ing there mn)-r 
he a xudde11 downpom· Hn<l u<Jtnrnl1y thr 
fl'og:-; tome ont in their thousands c-1nd · 
<·outinue theit jom·ney; s1H·h f<l<'t~ hi1Ye 
hee11 I·econlecl m ' t>t· and ove1· Hg<l in, ;lll<l 

by thiH reasonil1g we ha\'e p1·od nee<l tlH' 
''t·e;l in of hog~' ' . It l'>honlcl he mnintainetl 
th<lt nobody h<l~ e\'e1· <ltt n ;.lllv ~een thP 
frop;H fallii1g tht·ongh the ;til·. ~o it 
nppec-us ob dom;; to t he t honghtfn] pe1·Ron 
that they hc-Hl lJeen in hid ing. 

Fit()(;~ l X SOLm 1{()('1<. 

A.uothet· ston · <·onreJ' llH the fi ncl i ng of' 
]i,·ilw fi'O<YR in ~oli<l 1·oek. HlHl it ix ahnosl :-. :-. 
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impos~-;ible to eon,· iJ~<·e the tl<Hl'Htors th nl 
they helve heen mi~'l<~<l h.v c in'lrmshlntial 
eddence, a ud th;-lt <l ft·og ('Onl<l 1101" 
poRsibly lJe. fonml nli \'e in ~olid x-oc lc 
Firstly, the rock i11 which the fl-og wr~s 
. upposed1;v founn was formetl millinw; of 
;re~r~ bef01·e ft-o~s l ived 011 ihe earth, <lllcl 

Reconclly t he frog· ·'cl i~<·m·el'ed'' is <\ I·<-'<·ent 
and not a 1wehistoYic type. 

The only exphma1 ion is tlta t <l1 one 
time> thet·e h <-Hl hE>t'n an opeHing l eading to 
the 1·otk poc·kei in '"hirh th e hog \Y<ls 
found, throu gh wh i <'h the grO\Ying frog 
had squeezed its wa:v in- t his may lutn' 
been mouths, o1· eYell two vec-n·s. em·lie1·. 
Latet·, eithet· the cnwk C'loserl np through 
HatnJ·<ll eat·th movemeHt!':, o1· silt washed 
in HIHl rlosed tlw entl·mH·e, hut <lil· m1cl 
moi~ttu·e s11ffieien1· to mr:~in ta i 11 life 
tea('hed the fl-og:. wher·e it hnddled in <l 
tomatose s1a1e. rl' he11 come"' t lte d<1V wlwn 
the l'Otk it'{ hhlst~d o1· sma~bed O}H~Il with 
model'H m::~rl1 illeJ·y. r-111<l he hold il fl·op;, 
fitting t ighi ly in a pocket. and a lJ tl-;-H·e 
of tht' <wi g;in<11 eHt•·<mce hh1sted <lway, l"O 

the qmlJ·J·.vm;m <"<lll h ;u-<ll y be hlmued for. 
thi~kiug- t hni Ill<:> f r·og \\'<1~ a<·tnHlly in 
XO]I(] l'Od<. 

l''r·og-r' ,.,,.<_,not r·e~1t·i('1ed to ihe \Yettet· 
<·o;H;ia l a r·eas, hnt HI'("' found in t he dJ•ie1• 
<ll"C<Il" or CPlll l'<l l Amdl·H UH . U el·e they 
IIIHJ' lw f011 JHl in 1ft <-' ln kes and l agoon!':. no't 
only whc>r• tl l(~r·e is plt>11l y of ~ware•·, hnt 
P\'('11 Hftt•r· Ill <' wn (<-' I' II Hs <li s<tppecn·ecl, 

.\ustralin'l'- ht rg~st unli vc frog 
LiullteHl~·nustes dorsnlls, a bur~ 
, . .,,..,·er fron1 the- iulund nreas of 

sOllthern '""' Sout h Wnles. 
Photo.-T{. C. ?IIc-Keown. 

lea Ying :1 lt<H<l-br-1 k<:>d ~mrf<H·e of mu<l- <l 
day pan. V\Tit eH•, then. is tllis f•·o~·! '''hat 
kind i s it? It is known as t lw 'Vatcr­
holding Ftog-PhJ·cwfDJM plaf.IJN~plwliu·c 
a11d it:-; pecnlim· morle of life iR well known 
to the scien t ific wol'l<l. n ud to t lw 
aboT·iginel'S. Befm·e the lake dJ·ieH np, the~e 
hog~ fill tlwm~Plres with wMPr until they 
look as if they would hnt·:-;t and hmTo\\· 
deep down i11 tl1e :-~oft mn<l. \\' hen 11H' 
lake is dry. they lie torpid in <l po(·ke1 of 
clay \\·ell away h·om the s<·orching l'<l:V~ 
of the sun. 'l'l1e~~ 1·emain below until tile 
11e.xt g-oocl 1·<1 ius. whkh mHy not be for H 

yecn 01· two, and, aR the lake fills. they 
~(Tctmble to the l'tu·facc to enjoy <lllOther 
short ~pell of freedom. The ahm·igine~ 
t<lll tell whethe1· fl·ogs <u·e helow hy <l 

glnu ee <lt the footpl'ints in the clHy pm1. 
and mu nv <I tJ-are1ler \YOnld bcwe died of 
thii·xt wey·e it not fm· knowing wheJ·e to 
clig fen wate1·-holding ft·og~. 

1 n <·om]Hu·iso n to some othe1· c·om1trie~ 
.\ustra liH 1H1R ' 'e1·y few toadR. and they 
m·e restridecl i o ·1·hree geuera. In tbe 
in l<m<l cll'e<ls thet·e it-; one sperieR that i ~ 
kJlO\Yll as th<:' C•·oss-lJear·iug ToHd. Yotaden 
uen11etti, wllic·h in the :ronng stage is 
golden, <llHl i11 the <1dnlt green, hoth yonng 
;mtl old l1adng hlatk: uodnles ot· wart~ Oil 
the bnd>: in the- fonn of a Ct'OSR. It is t lw 
only Australian toad with webbed feet. 
. \.n O(·t<l sional young specimen may l>e 
founcl " · ith t iny scarlet 'nnts betwef'n the 
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hn·ge1· bl;H·k ones ; tlte Jittle cTenture 
t·eHemuliug a piec-e of g-audy je ,,·ellel'y. 
Xotrulen) thong:h f;:til'!y widel,v di strihnted 
1'ht·ong:lwnt t he i11hu1<l di~tl'ids . is by 110 

mean~ ('Olltmon, mHl t he OC'C'asional sped­
men~ fonn d ar-e <llw<l,VS ,·ery welc·ome t o 
s<·jenti fi<" t:o.llections. 

Om· HID<lllest member of the fmu ily is 
1 he CI'O\\' IH' d 'Toad let, PsPudOfJhryn e fl!US· 

trolis: wh ieh iF: less t han one in eh from 
sJH)llt i·o tail. lt is mat·b1E'd blac-k and 
white ntHle1·n e~tth. an<l Jmrpl i ~ h black 
ahon'. with <l r·ecldi!-;h or yellow trhmgle 
Oil its hend, :l J·ed ~ti·i pE' 0\' f'l' t he tail, GI UU 
t·ed spots <1t the armpits and thighs . One 
is tempted het·e to c·omp;ue 1lre size of t it is 
1 h t·ee-q um·1el'-iuch-long toacllet with the 
"·m·ld's lcn·gest ~pede::;, t he Goliatl1 Ii,l'Og 
of Ronth Ahiea, whic-h has a bod~, lE'ngth 
of twehe inehef':.. 

'J'here if-1 pet·haps no g1·onp of living 
Yet·tebrates thnt 1·e<'ehe so little attention 
hom liel<l natm·ahst~ as the ... ~mphibia, 
mHi mn('h remains to l)e added to our 
~cant kno\\'ledge (rf thE' ~pawning and 
e\'ery-dny life of frog!'\ and toRds. If one 
h<lf.> 110t the timE' to ohf;Jel'Ve them in their 
m1.tnral s mToundings. it might he pof;­
f.iib le to inclncle one m· two spec·ie~ in t he 
honw nqnarimn 01' lily ponc1. rrh ere <-U'e 
uuw.v k iuds to <·hoose from; some, such as 
1 he gl'~:>en t1·ee hogR. prefer- the fe1·u hom:;e 
to the fish pond. for they spe11d most of 
thejr t ime ont of wate1·. In <Hldition to 
t hese gt·ee11 species 1bere are grey and 
ln·own tl'ee frOg!-:. fonnd near Rtl'eams or 
swarnpl->, but by· dH:V rnostJy nnde1· t he 
loo~e bal'l{ of tt·ee~. These t1·ee hogs. 
Hyla (·aNu)pa the green k ind , nnd Hyla 
p erou ii <lllcl others of the g1·ey tolonred 

1' mullt-t, Pst>ntltltllii'YIH~ nus t r ftlil'l, This 
Sllt><·ies Is <·cunntonl y fountl in (}aiiiii 
J'rnss,· 111ac•es borclering ~"'''nautts :uul vu 
th ~· IHtnk"' of ,-. t r<-:uu,... 'l'h e illustration 

i"' about h,-ice natural size. 

HJH:><· ieH, bnYf huge rlis kH on their toes to 
aiel in <·l imhh1 g, bnt a <-lo~e t·elative, with 
srnalJer disks, t he golden s'vamp frog 
lfyla o w·ert·, prefE'l'~ an aqnatic l ife. This 
hog c-tttua1l y is gr·eeu. lmt has golden 
:-:tri ]>e~ on ih; ~ideH and bark; it is by far 
t he ('Ommouest frog found in the 
ea~tf'l'H pal't of Anf:;h<llia, but is not so 
often seen be<·anse of its watchfulness, 
didng helcny the snrfa<:e of the wate1· 
hefore a11 intrnder <"an get w it hin yards 
of its 1·esting phH·e. Ye:;; , thet·e remains 
mtH·b tield w01·k to he done befot·e we 
rl'ally know om· hogs and toads , and ther e 
i:-; a great opportunity fm· t he naturalist 
to do r E' ally good 01·i gin a l woJ•];: on t hese 
pN·nli<u animal s. 
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The Kangaroo Family 
Tree Wallabies 

By ELLI S TROUGHTON, F.R.Z.S., C.M.Z.S. 

IN C'ontimut1 im1 of the l-:eL'ieR on the 
kanga1·oo f;:t mi ly. w hi<: h. begnn with this 
rolmne of the :i\L\GAZI~m/ "~e no''" deal 

with somP ,· et·~· l'em:nkable n1emlH.'l'f.i of 
this Sul·pJ· isingly ,-.. n·i(;ld g1·onp of hopping 
nun·supi<lls. The T1·ee-'Vall abie~ ::n·e 
unique among~t kaHgm·oo~ in ha ,·ing 
undergone an nnu xnc-t1 twist 01· 1·eYe1·s;-ll 
in eYolntion which ha:::; toi nci<le(l with 
their· 1·e-aclaptation fo1· a tl·ee-hauntjng 
existence. HaYiug en>l ve<l , like other 
kangm·oos, fl'om pl'i.mitive b-ee-dwelling 
ancestOl'l", theil· <Hlopt ion of t he hopping 
mode of pl'ogi·esRion 1nnst have J'esuJted 
in a stl-iking exte nsion of the h in<l-li mbs 
and the clh;appe<l t·anee of the lH'ehensile 
possum-like g1'eHt toes; the tail was also 
hansfonnec.l from n gl'asping to a 
balancing appemlage. After ag~s of the 
tenestrial hopping existence, which 
moulded thei1· k:-1nga1·oo-like shucture. 
these wallabies g1·a(lnally 1·eve1·tecl to the 
trees fo1· fo1·;-1ging an<l Retnrity, with a 
conesponding l'l"Y<:>1·s iou of geue1·c1l stl-uc­
ture towa]'(l ::; the ol'iginal t1·ee-ha unting 
kincl of fu n·etl animal. 

The fact that t h{) c-linging .shucttll'e of 
the foot and tail llas not been 1·e-acqn h·ed 
deat ly illn~1t'1.-lte~ .-1n h·I·eYel·f-dhle law in 
Pvolution that e:my :-:b·nettn e:-; atrophietl 
by <lisuse cannot he 1·egenenlted. The 
tl-ee-wallabies. howevel', han:. u nde1·goue 
a ]n·oces~ of natlnal re-adaptation w h i('b 
is l'eflected i n the stl-angely compo10;ite 
chatacte1· of their fo1·m and den tition. 
Theit gene1·al lJu il d 1n·esen ts a st1·iking 
conti-ast to tl1e 1·e:-;t of t he fa m ily in the 
mo1·e equ al 1n·opo1·tions of t h e fo1·f'· and 
l:ind-l imb :-;, d 11e to the fact that t h e j erboa­
ltke extem;ion of t he hin<1-qu aJ·te1·s is no 
longm· 1·et1ui t·e<1 fo1· hoppin g along at 
gt·eat speed. But t he xel'onchny pha~:;e of 
theiJ· cvoln Lion i~ moHt emphasizell by t he 

1 '£r-oughton.- THm AUSTRALJAN MUSJDUM MAGA­
ZIN~:, Vol. vill , No. l , June-August, 1942, p. 17. 

G oodfello ·w 's 'I'r ee-"\V all a b y, one of t h e mo~o~ t 
brillia n t l y colonre(l of t h e five Ne" ' (; uinea 
S JICCies, :if not of a ll m arsupia l!-;. It inha b Jts 
t h e big lter zon es of tlte O w e n Stnnley Ran ge 
i n P a pun, a n d m ountaino u s regio n s i n t h e 
J tnnfl :t ted T('rri tor y. (Aft e r Roth schihl und 

Do llm a n .) 

1·eacqn it·ecl lo;h01·tne~:-: and b1·eadth of 
t heil· plhmt feet. the cusllion-like pads 
of whi<.:h have been "1·e-soled" with 
1·oughened ~kin to a \'Oid slipping, while 
some of the nails al'e shaq)ly cul'ved. 
The han cls a t e Ye1·y hnge and powerfully 
nailed f01· grasping ln·anches, and the 
long whjp-like tail sen·es as a. c1imbing­
pl·op and guiding r udde1· for leaping 
amongRt the the tl'ees, 1·ather than as a 
eonnte1·poise f01· hopping along t he 
g1·onnd. 
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' l' t'P<'-\\'alia hiPs <lJ·e no lou~er ~o 
d<']WlHl('nt on ht>nl'iu~ to sen~P the mon:!­
ment of ~~·omHl - clwE'Iling <TP<ltm·ef;;: 
1 h t>l·Pfot·<• tlwi t· shot·t l'OillHied em·s pl'o­
dde anotlH'I' i)l(lic-ntion of 111<> J·etlll'n to 
al'lHH·<>al life. in th<lt they <:ll'e not cl('el·­
likl' a ntl mm·ahl<' in nn·ious dil·ec·t ions 
Jik<> 1JH' PH I'S of (('IT('StJ-i;-1) kallg'Hl'OOS. 

.\ uothe1· ('\' iclt>ll<'t> of J'P-Hd<lpta1ion fm· 
tl'N'-Iifl' i l' 1hH1 thPiJ· ll<t 111l'ctl atti1ncl(' hc.ls 
hC'<'OJII <' Jnmd wd o1· pol'smn-like. so that 
t heir post n1·e is lllOJ'l' horir.ontal. 1hongh 
of v<ll',Yillp; clrgJ·ec> in cl iffeH'll1 spPdes. 
Sn<'h Y:ll'i <t1ion is shown ou the ba<'k by 
1 he posit ion of the c·J·0\\'11 ot· whorl <1 t the 
J·eveJ·~o;:-11 point of tht• thic·k fu1·. which 
pt·oritlC's H lHthna I wate1·-sht>tlcling tlE'Yic·e 
adjnstc>d to t h(• c·anic1ge of tll(l hocly. T he 
po~i t ion or t hPse ''nowuf';" h;lf'; lwen used 
as a clist indirt> spetifit th<ll'<l('tel' ~with 
the icll•a that auimals ha,·ing thP hail· 
1'P\'P1'Sl'cl 011 t hl" shnnlde1·s \\'onl<l ll<ltlll'­
;t 11 y 1 w 111 m·<' <'1'<~<' t t h c111 those w i 1 lJ the 
t·erel'~Hl on th{' middle of t he b}ltk. 

1'he dPni<tl <·h;.lJ·e:H.:tet·ist i<:f.; differ hom 
the mHjol'ity of tlw kcmga1·oo gronp in 
the J·t>trniion of the <tllc · estt·c~l low­
<·1·owJwd molat·s Hdapted fol' the pnlpi ng 
of a le;~ fy diet, w hile the long l>1a<le-like 
p l·emobtJ·s- kno \\'n as ''seC'atoJ·:-;''- are 
adap ted fo1· I he !'iheal' ing of fo liagP. l'<ttheJ· 
I ha n tlw nipp ing of g1·nssPs 01· t he l'ntt ing 
of flesh. 'l' lw ti·ee-\\'H II al>iE's are thete­
fon• uoi \'<'l'Y i n tinh t tel v I·elclte<l to t he . . 
p1·esent.-day wH1la bieH aml kauga1·oos. 
l> ut <lppc-ll'E'lltly l'epJ·p!-;ent an imlivi<l unl 
b1·nneh of the c·ommon ant:e!'\hal stotk. 

• \s j)l'P\·iou::;l y poiu1e<l ont. the1·e ;H·e no 
h<tsi<- a 11a to m i<:al <liffe1·eneeH betwee11 
walhthies c-md kHng-a1·oos, so that l->ize. as 
<·om·en iently t'XJ)I·e~sE'd hy tlw foot-leugth 
f t·om heel to JongeHt toe. minus t lw na il. 
oft'e1·s 1 he ~implest means of tlistino·nish-
. 0 
mg- the seYel'<l l sec:tiou~. _\.~ the foot-
]pngth of the lcugeR1 wallabies nmges 
hom ()~ to 10 inches. nnd 1 hr1t of the 
lc11·ges1 of 1 he ''t J·ee kangat·oos" cloes not 
ex<·eetl () in d Je:-\, it <l ppe~ns ohYion~ t-ltat 
t hey m ay be te1·med, fn l' mol'e appropl·i­
ntely, trec-wall<1bies. In an:v erent, t he 
unirpw }>Of.li t ion of thc~e quain t "climbe1·~'' 
amon g 1lte il· fellow kaug-a J·ooR, i~ in­
cliC'Htecl by 1 h<>iJ· g-<•n Hs IHl me De11drolagus, 
f1·om 1 he Cil·eek, mea ning a "tree-hal'e" 

ju <lllnsion to t h t> lllOJ'<' Pq na1 1imh- pl'o­
pm·tions. diml>ing <tt·t id-ties. a n cl \' PgE'­

hn i<1n cl i P t. 

lHSTHJBl " l'IO.:X. IL\li£TS. ,\.;\;)) l<~OOH. 

'l'he in fltwnc·("' of 1 he .hmgle o t· J·ain­
Jo1·e~t 1J<lhitct1 npon their de,·el opment i~ 

illnl'tJ·n1<>cl hy the p;1·entet· \'at·iet;v and 
J·idlPJ· <·oloJ·H 1ion of tlw .Xew (hJinea 
spt><·ies. ,,·Jt i I<• ;tn afti 11 ity w ith the tJ·opi­
c·nl .\nshnli<lll 1'<11111<1 i~ ~hown b,v the 
oc·c·m·t·<'n<·P of 1 wo spec·ies in t he A thel'ton 
to Coold 0\\' 11 l'('l.!'iO ll or l)()l•th ('()H~fH I 
QnPensl;.md. rl'wo of the five J·ecogni zablE' 
Xew Uuin<'H sp<•c·ie:-; haYe the mof'i 
bl'i llian t <"O i oJ·n Uon of <-l11Y UYing mm·­
s n pi<tl. 011e o f the~e ( f )(>ndrolag'tu; ,qood­
fr>llolrr>i) is na nw<l Hfte1· it~ well-known 
<·ollP<"1ol'. who p1·esentecl the otig-inal 
spPC'illWll 1o t lw Bl'it il-'h 1fnseum. It 
iuhahit!'\ thP ~.000 f1. zone of the Owen 
~tauiE'y Hang-<"s and the ) fmHlated Teni-
1ot·~~ . and c·ombim•!-; <l foxy-1·ed back with a 
h1·igh1 ~·ell ow i~h l'H('P, belly. llan(h; and 
feet. wi1 h yello\\' I in es extendi ng along 
<"'<1<'h l-'iclc• of t he s pine. _\n even mo1·e 
l-' J>P<'hl<'n hn 11-E'e-wet lla by (Den d1'ol a ,q u r-; 
JJW1sdtiei) 1'1·om the t·an~e~ of the Hnon 
I't~ni nHn la, i n the )InlHlatefl TenitOI'J'. 
JH1llll-'d e~ ff<•1· a l'<)J·mel' cl i1·ector of the 
Bel'l i11 ~ool ogi<-H I J f n ~-;enm, acl cls a bl'ighi 
Y<"'ll O\\' ie~ il 1o t Jte ~lhon"' t·at hel· "spo t·ti ng'' 
P ll s('JIIIJIP. The othe1· t lu ·ee specie:-;. 
t·;mging f1·on1 P H Jlll<l to t he nOJ·th-west of 
I>uteh ::\t>w Ou i ne<t. <ll'e of a mol'e sombre 
bt·own ('oloJ·ctticm. like the two A ustntlian 
kinds . 

On the• 11Htinlmul. tl1e more bl'ightly 
c·olom ·ed spt><"i<"'s ( f)endrolagu~ lum­
hoft.~·i). with et ye ll owish face. limbs. and 
tai l . inhahits the mountainous t·ain­
foJ·<•st :-; or the Ilet·beJ·i RiYel' dishiet. the 
.\ 1lw1·ton rl'<t b l<.>lc\llcl. <tn<l the B ellt>nden 
K<'r Hc-mge of no t·i h-PHstent Queensland. 
'I'h is sp<><·ies is known as Lu mholtz T tee­
\Y<t llnl>y in honom· of the :Xonn•gian 
net h u ·c.tl ist -explm·et·, D1·. C'arl Lumholtz, 
\\'ho s tH'<'<'<'clt'd in obtaini ng six spedmenR 
<lftpJ· sPYeJ·;l l month ~' ~earch in t he 1·ugp;ed 
tl i s1 t·i <"l s of th<> H et·he t·1 R i\·el' in 1 8~:.! . 
'l'l1Py W<'I 'P ohiH in<'d upo n infol'mation by 
bl a('kH t h<t t <1 tJ·e(:'-dim bing k angal'oo , 
\\'hid 1 t h <'Y <·<t lle<l ''Boon~at·y'', existed iu 
1 he s('J'nbs of tl1ai 1·egion. Alt hou gh not 
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lllH'Oill lll OIJ . t ltt •' \\' (' l'l' dif'fi<' 11J1 (o S(l(' lll '(l , 

Jll"l'fPITillg t ht• J'Ji g J I ('~ 1 <1 Jltl d t> ll s t.•s ( S ( 'l ' llhS 

\\ht' l'<' <>r<' ll 1lw hln<'ks h<l\1' to IH• c·<l l'<'fnl 

illllougsl t lw l'c H' ks. 
'J'ht'y S(>PIIIPd to lin• only in Oil<' k ind 

of f l '(' ('. )ll!•J1Jif'11l 0 11 fh t.' (') ' ('S ( S O f l'<lll;.!'t'S 

aud g1·owi ng 1 o n gJ ·t>•l t lwigh t 1 hongh 
1·a t h('J· , Jc•Jid (•J ·. Til t• bl rtd.:-s :-;;.1 id 111<1 t l't·P­
cptcout ly s(' \'Pt·:tl of tiH• wnllnb i<•s Wt>t'<' 
l'ouu cl slt•<•ping ill tit(' s<lllW 11·<•t> , nlHl t 1Hl1 
lh~·y sc•c•Jn<'d to pt·<-t'c•r· the s lto J·1 t> t· t r·e<""H i n 
l':tllt,\ wr•;t t lu•t . 'l'IH• fl(•s h of I IH• BoongHI'}' 
"':t' J.!I'('<Jtl ,\ J t~ · i~"d ''-" t h <' na t in•:-- . who 
I'Oilsir f<•I'C'd :1 s1 Ji1 :1111\• (J '<titl(.•cl d i ll g"O 
111'1'1'S'-;tJ·y l'o t· 1 lu• 11 11111 iug. ;t s i I t'ollowt><l 
IIH·it· lt·:td\s :111d "loppc>tl ;~I II '(' ('H w h ic·lt 
till• llt ;fl·'-tl)li:tl :-. ltt~d diJillJPd . 'J' }I(•sc• t iH• 
111ac•ks diuti JC•d . <' i l ltPt ' c ·Hw·dtl~ lhP n lat ·­
" 1lfli:d,.; lu jlllll )' do \\' 11 01' I•Wi ~ illg 11H' Il f IJy 
~IJ , . lu11g l:til wi ti t WH' h :1111l " hi lP -.: nJ;t :-; )t 

lllg l hr• lu•ad \\ ' it h :1 .,.fi c·lc 

Ut• nnett•s T r ec•-'\\' n l ­
l n h~·. dulle r - c o l o n r e• cl 
u f the n~·o u ort h 
(~Uf'(' IIShUtd N)le(' i{'S, 
T he s h o rtneNs uf t h e 
f :t t't" a nd ears. the 
r e 1 n t i , . e I y m cn·e­
Jio w e r f ul forequnr­
t .-rs, :u u l g ras tlin g 
u bilit y o f th (• s h o a•­
tc·uc•cl feet, rc•sul t 
frcnn rc•-u d n p tnt lon n( 
t h e hot>I>ing h n b it to 
l i fe· in t h e tree - totls. 

'rhe clnll t>J· <·olom·ed and mo1·e no1·ther n 
~ped es ( f) eudrola yuN bcnnettia 11 us ). 
in ha h i t i ng t h e- mo un hli n ou ~ 1·a in· forel"t 
t·t>gion of 1he D nint1·N> nn<l Dloomfield 
Hh·en:; , ll('<l l'PJ' Cooktow n , w;;t,s Hnme(l in 
hon om· or t he dhdingni ~hed :lnihOl'· 
natm·~1li s t l h. Oeoq.~·e B enn e t t . A ctoJ'(l­
iug- to ( ' h ~nl es })(" \ ' is . who namr d t he 
spe<· i es wh<' Jl I >i t·ee1 m· of' 1 he Queens la nd 
:'\ f n :-;en m, h C:' .Y i e Id Pd to " a <le~ i r e t o 
d ig ni fy i 1 l>y <1 ssoci a t ion with one of Olll' 

ol dest HlJ( I most J·esp<'<'i ed Au~ti·n l ian 
ll<ltnl'a l i).;ts '' who held in si ~ted on t he 
JH'OhC:l b i J i ty or 1 he gen ns O<'('tll'l'ing in 
Qneen s lcmd ns \\'P II <1 s in :\e w Guinea. 

1'he fi r·st spP<'im (l n~ i11 the Australian 
:) f ns€'um wt' l'<' oh1 <t i 11 t> <l i 11 1894: from the 
B l oomfi t' ld Hi \'PJ·, wh~J·<• the blac-ks' nmne 
fot· t he dimhiag kHng·<tt·oo wa~ t'E'<'Or<l ecl 
<I H '''J'd un·ilwenn''. 'rh e b la cks h u n ted 
tlwm wi11t dog-s <l rHl Wf> l' t' Ye1·y fon<l o f 
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t·he meat. fnh~1hiting the top!; of tree~ 
JJy clay and (lf'~(·ending in the e,·ening to 
feP<l upon ereepe1·s, ferns. and fruit, the:y 
we1·e hnt nnely see11 by the \Yhite settle1·f'\. 
ON·a~ionclllv a few wet·e obseJ·ved on the 
ftatie1· land·, lmt the uatm-al haunt!'> ,,~e1·e 
on m· uear the 1ops of monutaiH ritlges 
at 1,500 to ~.500 feet . 1'he late Dudley 
Le Souef. \Yllen obtaining specilnen~ f01· 
the :'llelbonnte Zoo. fonn<l them faitly 
plentiful in the s<Tnh-co,·etetl mountains 
ne~u ('ookto\\·n. He sa id tiHlt they <lid 
noi eat g1·a~s. whirh ,,.;-1:;; nut plentjfnl 
in 1 he it· natiYe sn·ubs. but fe(l on the 
lean:!s of the \Yhite Cedar a]l(l other 
trees. 'rhcy wet·e also pattial 1o hhcl's 
nef-it fet·nf-i. c-t·ee iH:'t-s. ~md almoRt any of 
the wild f1·nits. so plentiful nbont ihe 
~c1·nbs. 

Ye1·y la1·ge tt·ee-tt·nnln; e:u-e mmally 
d imbed by the festoons crf dnes. but 
the tree-walh1bie!': m·e cunar..ingly agile 
amongst th~ l)l·xu<:hes. They m~1y ha ~·el 
t·apiclly from hee to t1·ee, leaping a~ much 
a::. thil·ty feet down w:n(l to Rn a<ljoining 
tl'ee, the t·c_mgltt>necl foot-so les and ]n·op 
of the tajJ pn·,·eutiu~ them from slip­
ping. They ~1 bow jmn p to the ~1·onnd 
horn I·enunkallle heights ~without injm·y, 
landing cHt-like 011 all font·s. One 
wallHby was obsen·etl to jnmp fl'om a 
bongh to <1 ~mall 1·oek jutting hom a 
lllHfo\S of eteepet·~ at least fol'ty feet he low, 
while anothe1· jnmpecl fnlly sixty feet and 
lnndecl on the grotnHl unhm·t. 

The btushy tail is not tu·ehe11sile, and 
iH eitbe1· canie<l hanging <lownwm·cl o1· 
foJ·\Yarc1 between the legR when climbing 
or sleeping, but i ~ bent ove1· b1·anclte~ 
while the wallal>J J·Nl<:he$ do,Yn fot 
benies 01· othet food. The tail can a l!->o 
be stiffened and its gt·eat l ength and 

brnsll or h<1 i!'l-\ hc.-1~ appHt·ently evohed a!:' 
cl balancing l·ud<lm· fm· <lhecting the 
extensiYe lee1ps. The descent from 11-eef-.i 
if.i nsually tail tiJ·~-;t, nnlike opossums, 
while on the g1·omHl the tail is atchecl 
np like that of an OJ·dinal'y wallaby, the 
hoppiug being l>y r elati,·ely smallet· leaps, 
with the body leaning well f01·wm·<l to 
comttet·halauce the long taiL 

Blac-k:;; hnnt the wallabies with dug~ 
in the ec-wly motning when the ~tent is 
fl-eshest. seYend natiYes climbing t1·eeR 
adjaeent to the one in whi<-h the qnHlTY 
iR loente<l. Auothet· bll'lek then <:limbs 
fot the animal. eithe1· eatc-lting its tail o1· 
fon·ing- it to jump <lowu, wheu it i:-; 
tau~ht by othe1· blacks 01· the dog:.;. Th<' 
nath-e!-i !'iay the w<oll I abies (10 not cleseen<l 
for chinking- ns there i~ snth <-111 

abnn<lanee of moistute i11 t he tl·ees. but 
they alway~ ch-ink the wate1· suppliP<l i11 
(·aptiYity. Althongh male:;; a1·e ve1·y 
pugnacious, often fighting \"i.cionsly nntil 
the we~1ker is killed, iudi,·idnal captives 
soon become tame. feeding upon lH·ead. 
,·eg-etahles, frnit, and nu·iou!' leayes, 
thongh not long-lhed o'dng Rppm·ently 
to diet tlPficieucies. 

The confusion of thcnacte1·s 1·e~ulting 
f1·om t heil· 1·e-adaptation ot "<louble life'', 
apm·t fl-om leaYing the close family 
t·el ation:;;hip of the h-ee·wallabies in <·on­
siclei·able question, tenders their mar­
!-:iUj)ial genus of g1·eat scientific inte1·est. 
I?01·hmntely, the J·ema1·kably agile though 
ungainly n·eatures, which shaTe 1·espon­
sibility \\'ith the lal'gest possum Ol' cn:::cus 
f01· t·epm·ts of monkeys in northet·H 
Qne?eu~lt:llHl and ~ew Gninea, haunt such 
dense ntiu-f01·est regions that thE>h· sur-­
dnll, unlike most of the kangaroo family, 
would seem definjtely ass1ned. 
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Australian Insects. XXI. 
Homoptera 2-Tree- and Leaf- hoppers 

By K EITH C. McKEOWN 

THE waj01·it~ of' the Homopte1·a­
apart from the cicada~-<ne of com­
p<tratin.,ly f.nna 11 ~iz€. The adult 

insectfi of tlw TJ·pe- a1Hl Leaf-hoppers aJ·e 
mmally of H typj<-al wedge ~hape, 
althongh this may, in some families, be 
modified in va 1·ious ways. 

The Ce1·copidae- the F1·oghopperH or 
Cuckoo-spit Insects-a1·e closely allied to 
the cicadas, bnt pos10;e~s i wo s imple eyes, 
o1· ocelli. ou top of t he heacl instead of 
three as in that family. The immattu-e 
fOl'illS of tho~e svedes popn]arly known 
as Cuckoo-spit Insects sec1·ete a lll<lSs of 
viscid, frothy fluid in \\' hich they hide; 
this is believed to f'ien'e as ~t l1l'otection 
against enemies o1· the dtying effect of 
bot winds upon the soft-boclie<l insects. 
'rhe occunence of this '<:uckoo-spit' npon 
the young shoot~ of plants ha~ giYen 1-ise 
to conside1·able popular speculation as to 
iti'; ol'igin, and many ~trange beliefs are 
associated with it. .-\s the name implies, 
it is supposed to be ]H'O(luced in some 
mysterious way IJy the biNl, <1n<.l in Eng­
land it wa55 thought by chil<heH that if 
you 1·ubbed you1· eyes with i:l1e hothy 
liquid early on a J)fa:v ruo1·ning you wonld 
see the fairies ! 

The commonest A nsha I ian species 
belong to the genu.k PhUaynt : the:r are 
b1·ownish in~etts with the head 1n·oduced 
fotwatd into a beak-like extension. The 
most 1·emm·ka ble membe1·s of the family 
belong to the gene1·a Pect,in,a?"'ioz-Jhyes and 
Poly(·haetotJh!rs) which <.:onstl'ud on the 
twigs of en<:alyptx :-;lende1· tJ·nmpet-shaped 
ho1·ny tubeH in which they live. Little is 
l~nown l'ega l·(ling· 1lte (letai lx of their 
live~, uut ::\I (• .. fl. HHcker has <.lescl'ibed 
the sttange mmHJei· of t he eme1·gence of 
t~e adult inl:!e<:t of PectinaPiozJh,yes pec­
lHtwria. He tel11'> lww "the :first indication 
c 

:\ ll.nn tlh n f Pe<.·ti n aritt tl h ;>-l' " tJt-c tinarht 
ft11·d u~:: i ts w:t ;\' •• u i nf Hs 1uhe (enhtrged). 

Photo.-H. Hac-ker. 

that tlw insed i :-; <1110111 1o <>lllPI·tl'(' is the ;-, 

<lppe~n·an<·e of ~lllnll lmhhlP~ nt 1lw mouth 
of the t·nhe. Tllis OITlll's in P<trl.v s JH·i ug. 
gene1·ally in the en•ning- o1· ilt niglt1. 
\ '"iewetl t]u·ongh e1 lens at 1 hi:-: ~ta~e. the 
poste1·ior end of tlw Il_rmph ix seen eon­
t imwlly lllO\' ing ft·om side to side: this 
eiHl })]·otJ·ntles fm· ~1 hon t <1 secoml , evi­
d ently to oiJt<liil <1 supply ot' <li1·. <tn<l then 
1·et1-acts, afi e1· wit idt t't·esh huiJbles are 
blown; thi~ 1·enewing of t he ah· supply 
takes place at inte1·ntlx. '£he opetation 
continues fo1· about <111 hotll·, hy wltid1 
time a hn-ge maf;;x of ft·oth htt:s been pw· 
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T lu· llerfet.'t iuscl•t o f PectinariOJlhYes 
peetinarin. hnving emer~ed from the 
tnhc, restiu~ in its dwractt<l'isti c 

tlosi1ion (enlarged). 
Photo.-H. Hac1cer. 

dnce<l. ctwering tlte montb of the tube and 
l1anging- o,·er the :.;icle. \Yh~n abont to 
emergf', the ny mph fo t·tes it~ 'i\'R~· to the 
top of the tnlw, Jn·otl-n(ling its poste1·ior 
t>ncl fhst until the legs have t•eached t he 
li.p. It then ~wings itself OYer and, with 
thf' head now npwa rd, it climhs down t he 
ont@I· ~i<lc or t lw i11l>e nntil it i!'; metged 
into the ftoth whi<-h has accmuulated on 
the lower si<le. The1·e is eoustant move· 
m ent insi{le the mass of ft·o1h. canse<l by 
the insect get tin~ oni of its nymphal :-;kin. 
The £1-oth now gtadually Fiubsides : all 
movement has; {'ea~ed. nml t he newly 
eme1·ged in seet h; seen d inging to the 
empt:y uy111phal skin. which is in turn 
clinging to the side of the tube. 

'"£he pale :vellow wingless insect 
1·emain~ quite motionles~. Afte1· a short 
intenal tin~· iegmin;J and wingiJuds begin 
to appem·. 'l'hese expand 1·avidly, and in 
half an hom· from t he time they were fi.t·st 
seen ;.u·e fully de\'elopecl. While this 
gtowth flevelops, a nd foy some time after, 
the wing!'; hang clown pe1·pencliculal'ly; 

ihey ate thcu SlHl(lenly fl exed once o1• 

hdce. and closed 1o t hei1· n01·m al roof­
like po~i1ion. _u ih i!' sh1g-e. though J·atheJ· 
l'Ofi. (lw in~ect is a l)l <' to walk and jump. 
but if left UlHli~tUJ·be<l it will J·emain 
qnieily on ihe t wig 1mt il the next clay." 

'l'he .Ta!->soidC'a-JJeaf-hoppel·~ or T1·ef'· 
hoppe1·r-;- ;ne small to medium size<1 
im~e<"t~ with strongly swol1t>n cheeks and 
of !->iont " ·edge-shaped huiJ<l. rrbe COlD· 
mon eHt ancl best known membel's of the 
r-:uper -f:1 mily ~u·e t he insects of the gene1·a 
1Ell'rym P/a, an d E11rymt>loides (family 
Etnyme1iclae). They ;-n·e deep blue or 
black an cl m:nke<l with white, vello'"' 01· 
1·e(l. \Vlt<>n appro<lched, these in~e<:ts ha,·e 
the he:1bit oE movin~ klowl)' 1·01mcl the hee 
so ns to keep it~ hnnk between them 
and the ob.·ene1·, a habit that ha!) eal'necl 
them the populat name of 'sharpshoote1·s' 
in othet .lands. In theit immatute stages 
these 'l'ree-hoppe1·s :n·e assiduously 
a ttencle<l b:y ants fOJ· tl1e sake of the sweet 
honey-dew they ~ecrete. Ye1·y little js 
known of t he details of the lives of these 
insects. 

The Apple Leaf-hoppe1· (T:lJphylocyba 
j1 ·oggatti) , a membe1· of this super ­
famil~', is of economic impottc.1nc:e. The 
young eme1·ge in Septembet and Octohe1·, 
fl-om eggs laid umle1· the ba1·k of t he 
apple tr·ees in t he p1·erious autumn, and 
feed on the unclersWe of the leaves, and 
by thei1· sucking of t he sap from the 
foliage canse it to become blotched all(l 
mottled, o1· even to fall prematUI·ely. 
There ~n·e usuaUy two gene1·ations in t he 
season. The adult insect is pale green in 
colom·. Insects of t he genera Ledlra and 
Stenocot·is are b1·o,vnish and cu r iously 
flattened in fo1·m, and in theil· immature 
Rtate a1·e little t hicke1· than stout papel', 
a development that facilitates their habit 
Of hiding unde1· peeling ba1·k. Unfor­
foi·tunately, little is known of t heit lives 
and habits. 

The }[ernbl'acidae - Tl'ee-hoppet~ -
H!sembl e the preceding, but may be 
teaclily <listinguisbed b y the head being 
' 'et·tical t o t he body and the cheeks with· 
out mal'lted swelling. In many forms the 
thorax is pt·oducecl into h01·ns, knobs, 
and other fantastic ad01·nmeut of 
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Perfect insect o'f Olinrus felis (above) 
:nul two nymt•hs (below) s ll eltet·ing in 

Cl'CTices i n t h e ~"<Oil (eulnrg·ed). 
Photo.-H. Hacker. 

unexplained Jnnpo~e. Th e (·ommouest 
and most 1·eadiJy ob~~1·ved sp~c·ies is pl·ob­
ably Sextius ·d1·e.scens) a pale g1·een insect 
with the tlto1·ax p1·orlnced into t\YO later­
ally pl'ojecting Rpi.neR tipped ~with b1·own. , 
The insects sw<nm upon the soft young 
shoot~ of wattles iu all stages, an<l aTe 
c-onRtauOy attentle<l hy ants in search of 
the !:nveets they exu de. The egg~ al'e 
deposited in 1·ows h1 sllts <'nt in the soft 
batk by the ovipositOI· of t he female, an 
opera.tiou usuaJly ac-c·omp<lll iecl by con­
~idetab1e exn<lation of gum f1·om the 
injm·e<l tis~ne . The ad ul t insects can 
dodge about the twig o1· jnmp with 
amazing· agilits wl1 eu clistm·betl. 

Of the family ('ixi i<lae (super-family 
li'nJgoJ·oidea), only one spe(·ie~ seems to 
have been kt udie tl in anv detail: this is 
Oliaru.<; f eN.<>} whose h~·bitfl haYP been 

<lescl'iiJe<l IJy -'I r . IT. TiackeJ·, who writr~: 
"The c·aph11·e ol' one o1· i wo example~ at 
my home fir~t clre"· my Hti ention to them. 
RnbReqnentJy o1 h('l·~ we1·e taken by 
's"·eeping· i11 the> ge:11·dP11 when• they 
nvvea 1·ecl i o l)e I i m it c>d to the 1 ow('t· eiHL 
'l'his p11l"t t:Oll~ists 01' a h);u•k. s1 i<:ky, 
allm·j;ll :-;oil, " ·)lil(' jn!"( beyon<l is 'a 
h·inge of mang1·oye 11·(>(-'s HJHl tlw b::~nks 
of a ti<lal f'reek. The only ,·egC'tation in 
this low-lying )';tt·ip i ~ the salt.· \Yatet· 
ronc·h g'I·as~. Sj>irobolus rirgiuicus nn. 
miuor Bail.. wllidt fot·m:-< n <h•n~->e m:-.1 
OYeJ· t he m·ea, owing lo its lwing f<'lH'N l 

off f1·om f;tock . 

"A\t tlle J·oot.· o( tilt• p;t·;tss, Oliarus jdis 
Kir-k. we1·e found in munLel'R. l1lod•s 
of soil were ('llt ont. and wet·<~ 1·eadi lv 
ln·oken <lpnl"1 wiH'1·e CT<lclo; oc-cm·1·<'d, cli~­
pla:yillg i-1 white JibroH~ ~nh~ian<·<' ou bo11t 
J'Rce:-;. In these <·J·ark!-l. eal'l~· in Ap l·il. 
wete variOU!'\·Fdzecl nymphs. and :ulnlt~ of 
boOt ~exe~. The white matetial con~ist~ 
or the filameuiou~ t uft!'i which are rubbfd 
off the te1·ntin al extl-emi ty of the n_vmphR 
while modng al)()ut in the rl'evice~". 'l"he 
attachment of the wllite tufts ix ext1· •nwl~' 
weak; they may Ue Sf'el1 beC'OJllillg 
<letache<l whe11 c-olonie~ <ne exposrd. <lllcl 
i he nymphs at·e pushing among ihe t·oot ­
let~. hying to fin<l fl-esh ldd ing plac·eR. 
The nymph~ <ne sem;itive io lighi, :111d 
when exposed their duef ohjed i~ 1 o fin d 
1-iOnH' ~:;mall hole m· l'Ootlet into wJtic-lt 1 hey 
may push theh hea<ls. _,\ ftet· attain il1~ 
thi!'; objef•i t hey will t·emain quiPi , 
althoug·h t he t·es1 of theil' bodies is 
exposed to stnmg liglJt. 

" Besi<l(:'s thei1· <leJ icate sensiti\'eness to 
Ug-ht, t he clisp.:nity between the thousands 
of i11 sectH in ha biting each acl'e of gra"s 
1·oots, and t he eompaJ·atively sma11 num­
bet· seru above g1·otmd or obtainecl in 1he 
Hweep net, indicate that they are tl'nly 
::mhteiTaneau in thei1· habits. 

" Dm·ing the spting ticleR t he place js 
~atu1·c1ted with ln·a ckish water, and f01· 
:-;ho1·t pe1·iods is actually submel'gecl for 
an hom· o1· t wo daily. Seve1·al adults 
were seen climbing up the grass stems to 
avoid the wate1·. Xo nymphs appeared, 
although they we1·e nume1·ous at the 
time. Afte1· the watet receded some 



284 THE AUSTRALIAN MUSEUM MAGAZINE. AUGUST 1, 1944. 

were dug up mHl we1·e fontH1 to be appai·­
ently chy. Xo <lonht ille 'lntxy l';ec·J ·etion 
wh ich cove1·s tlleil· bcHlies t·eudeJ·s them 
watm·proof. 

"Anotbe1· exn miuation oJ the conch 
gTass was nHHle at I he end of .\ pl'il, aml 
many cluster!-> o£ eggf.i we1·e present· in tlte 
ereviceg. each co,~e1·ed \Yith ii s small 
wh ite wad; a few females werC:' seen at 
i his time, but no IU;lleR. On 13th ::.\Iay 
about one bun(hed young nymphs were 
:.;;een by b1·eakiug up i wo small blocks of 
ind, bnt only one egg-ma ss. Examination 
a1 dHfe1·ent pe1·iods showe(l that. in 
Nm·C:'tnb€'1' mul .lpril. adulis oE both :o:ex:es 
were pJentiful; whi le at other times only 
nymphs we1·e J )l ·e~eu t . " 

'J.lhe DelpiHH·iclae ;ne mostly ~mall , in­
conspicuous in:-;ects, t·ecognizable b.r the 
p1·esence of a nwnlbJc spm· on the hind 
1 ihiae. 'J.1 he hesi known of the species, 
dE'spiir its ))Ulall ::;i~e. is the Sug;.u--cane 
Uopp<'l' (P <>rkiusir> lla .c;aQohc(!ric ido ). 
"·11 i eh llat-i n Hc1 illed p t·omineu ce 011 
~HTon nt of ii s impOI·tante to thr snga1· 
in dnstJ·y. 

'l,he D€'1·bi<lne ~:m<l Fnlgori<lae <·ou h:t iu 
st 1·ildng and lwigl!Oy tolmu·ed :-;pedes. 
Rltota.na. chrysonoe ( family DeJ'l)idae) 
ltas t he w i11 gs st1·ikingly m<nkecl with 
yc~llow. l u t he l<'ulgm·idae pe1·haps the 
most beantHnl au' insettx of the genu s 
lJes·ucLa.ba . .X othing app ears to be known 
1·eg;nding ih<> life hi ~im·i e~ of these 
insec:ts. 

'Jfembets of the f<unny Em·ybJ·achidae 
m·e genetally bt·oa<l, somewha t flattened 
inse<"ts c·olonted in tintl'l' of ln·own ancl 
cn·ange. The family is confined to Au!';­
hnlia. Little deiaile(l obsen·atiou has 
been I·ecOl·cle<l on the ilu~e<·ts of this 
g:toup, but. agah1. er et·y e1·ellit must be 
ghen to ~h. II. H<H·ket fol' providing. by 
<.:arefnl aJHl pati ent wmk, what little we 
kumY of t hem in hi s c-H.: <:ount of t lw life 
history of Platybror·11ys le·ucostignw. 
"The egg patc·he~·· , he wtite::;, ";.u·e eon­
spicuous objedR on the hunks of 8potte<1 
Gums, Eucalypt a.'S mat"lllat'lti'!} in thjs 
district [B1·i~baue]. Dnl'ing Feb1·uary 
numerous females were observed oviposit­
ing on the tt·1.mks of these trees, genen1lly 
.at a height of three feet to twenty feet 

Ii'ona· feuaa l es of P lar,· bracb ys lencostigm a 
••n n tret- trun k, on e of 'vhich hns c om­

t)l e t e41 : 111 CJ;"~-mass ( enlarge41). 
Plloto.-H. Hacker. 

Ol' m01·e ftom t lH' ghnmtl . The ba1·k of 
spottetl gum <'Ome~ off in :-;mall scales, 
leaving: ontl (l<'JH·N.:sion~ m· ~c:arR. These 
m·e the places ::-;eJedetl h)r P. lcucostigm.a 
:f01· oviposition. They take up a position 
in th(:' ceui J'(:l of these hollow!'i (luring 
the opetation. <llltl pi<H·e the eggs in neat 
1·ow::;, moving gT<tdn<tlly npwarcl as the 
1·ow~ a1·e completed . 'l,o place t he out· 
~i<lr eg-g-s in position. t il e inseci inclines 
Hs hotly hom :si<le to Ride \Yithout Rh ift­
ing its centn1l po:-;itioll. \Yhen each row 
is <:omplete<1 ~ lw I·nul-1 the po!Ste1·ior end 
of het ho<l,v O\'C'l· the egg~. <.:OYel'ing them 
with wldte mHteda1 hom e:l mar::;s which is 
situated thel'e. This coYe1·ing i!:l canietl 
half an ilwh beyond t he egg~ on each 
si<le. . . . 'l'lte eggs m·e fnstenetl to the 
lJ;:nk nli he1· fhmly. with thei1· npper ends 
ineJining a W<'l.Y from the t 1·ee. In the 
ceu tn1l ]Hl. r1 of the tlepre~sion they <Ht' 
plated two <lPep, cllld 1 he C:O\' el'ing is 
finiRhc<l off ftnkh with the snnonnclillg 
b<nk. 
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' ''l' he ~·otmg nymph~ eme1·ge th1·ongh 
Rlils in ill<' oui<'J· side of 1he ~hells 'Which 
extencl fl-om the ~tucl-like protubenmce 
to th P middle, and pnsl1 tlleit· way tlu-ough 
the wnxy <:OYCJ·ing, making 1·agged tears 
<lD(l ct<H'k s. The:r ,·u·P pale yellow. with 
black eyes. nnd 1·enHl in n10tionless in a 
cJnr:: te1· on the vd1iie c-o,·e1·. Afte1· a few 
hon1·~ they become g1·e;y. On the second 
day i he 1 wo long tails chm·ae1 e1·istic of 
the::~(' mHl othe1· J>latylwachys nymphs 
appea1·. Ou t Jl(> tll i nl 01· folu·th day the 
f·luRter breaks up, and they scatter ove1· 
the heP, going np into the higher 
hn1ncl1eR. 

·•'rhe t wo anal appendages of P~a,ty­
brachys nymphs con:::;ist of excremental 
materiaL It is forced through two cil·­
enlar plates situated on either side of 
the la~t segment. They ;,n·e diYiclecl jnto 
ma11y ~mall compm·tments by fine racliat­
illg ancl coHreuhic lines somewhat 
1·e~emhling- the nun·kings on an A?·aoh­
noidiscus (liatom. The~e drcul:u plates 
are pt·esen't in nymphs of all stages. Even 

NYutJih l< of P i n t , , h r l\ da ) ' " h•n c41>' t i -.r;Ju1l .sho~v­
ha~ th t• Ion~ tall lt huut• nt s (CJaln.-,;e•l ) . 

0 
Photo.- H. Hac ker. 

A •lu1t fem n l cs of Platybracbyii> leuco~ti~m:t 
(en hl l.".lre•l). 

Pho to.- H. H ac l<e r . 

when uewly-hatchf'<.l they are 1n·esent, but 
a1·e, of eotnse, much snu1lleJ· ancl c·ontain 
fewe1· compa1·tment.. After pas~ing 
tlnongh these plates the excrement i~ 
<hawn out into long bundles of fine glassy 
filaments, tightly t\vistecl until nea1· the 
upical ends, which become tmtwisted and 
b1·ush-like. The appendages a1·e con­
:stautly g1·owing, but tlw loose eucls 
(bejng very brittle) }'Ire continnally 
being abraded; the a,~erage length 
temains constant in the diffe1·ent instar:, 
1·eaching a maximum of about 1~ mm. in 
the last. After each moult they are left 
behind on the discarded skins, but other~ 
l'lOOn appea1· and gJ'aduaUy lengthen until 
the maximum i~:~ reached. 

•(Pla,tyb·J·achys a1·e double brooded; 
fl-om eggs hatching in February the 
winter months are passed in the nymphal 
state, the a<lults emerging in sp1·ing. F1·om 
eggs laid in Septembe1·. the summer 
months a1·e passed in the nymphal state, 
the adults appea1·ing in February. The 
latter is the main brood. 

"('onsldel'ing the unp1·otected condition 
of these insects in all theil· stages, nnd 
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the uumbet of theil· enemies, both pl·e­
fl <ltoty and parasitic, it seems incredible 
t hat any can survive, as thei1· only 
defence seems to be theil' ability i.o make 
quick leaps. I t is evident, howe,·e1·, that 
lal'ge numbers do escape, as they ax·e 
numerous in all out eucalyptus fo1·e~t~ . 
. . . Sometimes the egg patches a1·e so 
!'; i1ua ted that jn heavy rain they are 
exposed to sti-eams of wate1· flowing clown 
H1e i ree trunks. If the cove1·ing shonld 
be injured so tha t the eggs are expos~d, 
they aYe quickly devoured by ants. whxch 
cut the eggs out and cany them 
away ... . n 

rl'iH~ Achilidae have the tegmina foldecl 
dow11 flat ovel' the bocly ;:wd not held in 
th tl mmal l'OOf-like manner. A chil ns 

[ta1111 me1ts) a Ln-ight red insect, is often 
founcl in the nests of termites; the asso­
ciation is obscure, but it would seem that 
t he insect may feed on moulds, since it 
will develop in 1·otting timber in the 
ab~ence of othe1· insect associates. 

The Ricaniiclae ~mcl Flaticlae are 
bJ·oadly tl·iangnlal' when viewed fl'Om the 
:-; ide. ~ehe common P<l!';Sion-,ine Hopper 
( 8colypotJa, a,ust1·crlis), with cleat wings 
ln·oacUy ma1·gined with black, sits in rows 
~long t he stems of passion-vines and 
sucks the sap. It ir-; a member of the 
R.icaniWae. Typical members of the 
Flatidae a1·e included in the genus 
SiphC~~Y~-ta. S'iphamta ac l(ta is ''"holly 
green; it drain s t he sap fl-om the young 
~hoot~ of eucalypts. 

Notes and News 
Jlu. F. D. :.\ Lcl'AR'l'HY, Authropologist at 

the }I nsemn, was away fo1· ten day~ 

I'e<·en tly recordino· furthe1· se1·ies of , b 

nhol'ig inal 1·ock engravings as part of a 
~urvey of nndescribed groups in the 
Sydney-Hawkesbury Rive1· d1shict. He 
completed scale charts of t wo gl'oups at 
Old Boree, one near Wollombi and one 
near St. Albaus, iu the county of 
Nol'thumbel'1and and oue at 1\Iaroota, ju 
thf' county of Cumbel'land. He accom­
panied :.\lr. D. W. C'hapman, of the 
Sm·YeyOJ·-Geuei·n l's Depa1·tment. who wal-: 
wOJ'ldng in tbe a bore localitie~. 

* * * * 
:MtL ToM IHEDALE) -who for the past 

twenty years has been conchologist at this 
1\fuseum, has entered upon leave prior to 
t•etirement. On July 28 he was the guest 
of the President of the Board of Trustees, 
Mr. F. S. Mance, at a sherry party. Two 
<h.lys ptevionsly, at a staff gathering, h<:> 
was the recipient of two photographic 
rep1·oductions of drawings by vV. Hodge~. 
and a chrominm-plc-1ted hay for Mrs. 
rredale. Hodges accompanied Cook as an 
artist on the R esO'lution and Adventu1·e) 
and the original drawings are in the 
l iln·ary of the A1.1stralian :Museum. 

THE centena1·y of the departure of 
Chades Shu·t:s explo1·ing expedition to 
the centre of this continent from Adelaide, 
in August, 1844, is now being celebrated. 
Shn·t was associated with this :\Iuseurn 
as a member of the Ol'iginal committee of 
superintendence of the Australian 
Museum and Botanical Ga1·den appointed 
ou 1-:bth tTnne, 1836. 

* * * * 
T:r:m following popular science lectures 

" ·ill be held in the Australian ·Museum at 
8 p.m. on the unde1·notetl. dates. These 
will coucludc t he 19J4 session. Arrange­
m.ents fo1· the 1945 session will be 
announced later .. 

S<~ptember 14.-''The 'York of H 

Biologist in vVar-time' ': 1. 1\I. 
'rhomas, lVLSc. 

Septembe1· 28.-"A Yisit to the 
Cla1·ence Rh~er-": Joyce Allan. 

October 12.-"The Fishenr P otenth1l 
of Australia" : TI. , Thompson. 
D.Sc. 

()(-tober 26.-"Dry-Rot-''yhite ~\.ni'i' 
-Bore1·s, and their Control" : 
B.. A. tTohnson, A.'YLI.E. (Aust. ) . 

Doo1·s, 7.30 p.m. AdmisRiou free. Tile 
le<.:tures are n~n ally illustratt>ll by films or 
h1nte1·n slides. · · 


