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Australian Wild Life 

THE discovery of a ne'Y tontin·ent 
naturally gin•s a great stimulns to 
zoological exploration, for institu­

tions <lnd investigators a1·e of C'OlU'R<:' 

eager to obtain and study the strange 
animals which excited the wonde1· of the 
first explorers of the new land. Aushalia, 
with jts pecnljar animals and plants, was. 
a hundred or more yea1·s ngo, a veritable 
treasure house for the co1Ject01·, ancl it 
has been said t hat t he rapid growth of 
natural history mus<:'ums in the Engljsh­
speaking 'vorld in th e early years of last 
century was largely due to the voyages of 
Captain Cook. 

1'l1e Australian fa.nna has retained its 
interest f01· the scientist ever since, cltjefl.y 
because of the primitive characte1· wl1ich 
it possesses as a result of the long isola­
tion of ou1· island continent. The platypus 
and ecllidna, the ma1·supials, and other 
membe1·s of the Australian fauna, 
terrestrial and marine, are of exceptional 
interest scientifi.ca1ly. Hence we <:an 
readily understand why scientific institu­
tions abroad are eager to a<.:quire speci-

mens fl-om our c01mhy fo1· exhibition in 
their museumB and study in their 
laboratories. 

At the present time a party of American 
r.oologists from tlw Museum of Comparc:~­
tiYe Zoology, Hal'Vard rniversity, is in 
Austr~lia for the JHU'pos;e of obtaining 
examples of .its fauna for exhibition and 
:;;tndy. The part-y is nnde1· t he lP~dership 
of Dr. vV. M. \Vheeler, thE' eminent 
entomologist and authority on ants, and 
it is expected t lw1 tlw member~ will 
~pend twelve mo11ths in AusiTalia. eol­
J.ecting and observing. Thik is not the 
first occasion on which American col­
lP('iot·s have visited Austtalit-1, for in pre­
vious years we have had l\11·. C. H. Hoy. 
of the U.S. National Museum, Dr. \V. K. 
GPego1·y and :M:r. H. C. Raven, American 
.M.u~em11 of Natm·al History, Dr. H. 
Lyman Clark, H:H'va.rd University, and 
others ; and to all we have extended a 
he<nty welrome and given whatever help 
was pos~ible. For we realize that science 
knows no hontiel's, that the work of our 
Yi~itors has a stimuLating effect on .Am~-
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tralian endee:wour, and that we benefit 
immem;<'ly b)' eontaet and conference with 
rolleagne!'l from othe r eountries. The isola­
t ion of A u~tra lia i!4 s;till <1 factor in ou1· 
life, and though we may say that we are 

severed from the world 
By Nature's wise indulgence, 

t bis in~ul arit;v has it!4 dangers and ma~' 
beget insular idea s. 

Fears hnv<' been expressed that inten­
sive eollecting fo r museums may result 
in serious depl etion of our indigenou s 
animal !'!. W it h referen<·e to t he presen t 
Antet·ican rxpcdition, a wl'iter in Ya.ttu'C', 
a leading Bl'itish ~-;ci<•ntific journa 1 says: 
" ' Ve wondt•r h ow long the rare animals 
of the w01· ld w i ll survive t he tax of scien­
t ific eolle('Li ng <'X]H'ditions, and when the 
mu.·cum i:idcnt i fi<.: \YOI"I~t'l" '"ill act on t lw 
prineipJt• t haf tllore i~-; to be learned by 
studying <'J'<'a1 Ut'<'H <l liYe in their nnthc 
haunt!) than by measuring their skins 
in a lab01·ntory. \\'<' tt·ust, in any c-a st", 
that ~\.u~1t·alia will ~I!<' to it that the ·h~lg' 
of t he rc<l l l_y nl n• neatutes i strictly 
I imi tt•d; for <l hi t·d i 11 the bm;h in l:inch a 
<·a~e i ~ worth 1 wo i 11 the hand. '' 

L t is don btfnl. how<•vet·, whet her rollett ­
iug for 14ci<'11l ifie pnr·poses i s t·eal ly n 
m<> na er to i he fan na of a conn h·y <:1 s 
pxit'n~ivc n~:; A us i raJia, whe1·e sett lement 
i 11 me:wy a L't'a ~:> iK sf i 11 ~:;parse . The collectol' 
has to skin :md JH'<)· erve hi s .·pecimenR 
with grca t <·a r<', and make me<l ·m·pmen ts 
and copious nott•s, so that hi s "bag" is 
limitt>d \\'i lly-nilly, if the bt'st 1·es ul ts <lt't' 

to ht' o h Utin<'<l. MoreO\·er , most dentine 
collcd ors posses~ coustienees, and. legi s­
lntivc rPstl'idions aside, do not kill m ore 
aHillla ls thnn thry t·eqnite. The huntet· 
aud trapper, howc,·cr , to whom skins arc 
merPly atticlc~ of comuH~r<:e has no such 
sn11plcs, mtd even a short open season , 
uch as i. now a nd then dechned in n u·i­

OUl:> Au •tl·aJian 8tatcs, doe: incompaT­
ably mor<> d<:llnage to t h e <lllimal s con­
CCl'll l'd t h e:w t h<• effoi'i s of scientific col­
lectors sp t•en d OY<'r many years. It ltas 
beeu ::dated on good authority t hat in one 
opeu sra~wn i n Ta~man ia. which is a com­
pnrati v<' ly Hllta ll 8tate, O\' e l" one million 

pos~mm!:i and wallauiC's ,,·ere trapped, and 
in 1919-1H20 no fewer than 5,250,000 
pos~nms and on<' million native bears 
wt>rt> s lnughtt>red in Q ueensland. In com­
parison with thest"' appalling figures, an 
the <>xamples of t he!'ie animals presened 
in tlw m mH'nms of t he world constitut<' 
bni a d t·op in 1 hr bucket. 

'PherC' is a danger, however, that, owing 
to t he aetiYii ieR of collectors from 
otlt ('t <·ountl'ier-;, t lw types of new Aus· 
iTa l ian specie~ may find theit way into 
ovE'r seas mnR<'nms, with the result that 
i lt (';v wil l not bP available for examinat ion 
by loca l workers. 'Phi s can be obviated 
hy a H1 ipulat imt that the types of any 
new HJH'<"ics ll l'<' fo be deposited in somr 
AustJ·ali<ln mnx<'nm, and the1·e is a Fed­
C:'ral onlinante to t hat effect. Our mo ·t 
l'<' <·c•nt visitot·s ha,-c undertak t"n to lean• 
in A tv trn licl <'X<tmples of any new forms 
di :c·on•r('(l b;v tlwm, and, if this i. done 
in a 11 <·n r-;Ps, tit<' in tet·est: of Australian 
%Oology w ilJ ht' a<lt>qnately safegua rded. 

'rht' (' lt ief ~<'n1illlent in spired in us by 
the v i ~ i1 of six ~\ nH'J·ican zoologists, who 
PX JW<'l io ~pe11cl t'n'lvr month~ collE'cting 
in An st ra l ia , i s OtH' of Pn,·y. vVe s hould 
d('Pm on t·splves fol"1 nnate if we were in 
n po~ii i on to maintn i11 cv<'n one collectoJ' 
in i lw fic>ld in onr own S t <Jt-e for a like 
pe t·iod. \ Vp ;ne told that the Amer·i<"an 
c•xprd i t ion has l><'<'n rendered possible l>y 
t hp grn<'l'O~·dty of a wealth~' citizen of tltr 
(~ nit pd Rtnt ps. " 't" off<.>r our homage and 
eoJlg'l'<l t 11 1<1 t io ns. F nfm·tunatdy. such 
dtiz.Pil!-i <H<' mu ch 1·m·er in thi · count1 ·~· . 
tholl~h it is t nw 1 h<lt from time to timr 
pnhlk-Kpit·ifNl AnH1t·alian.· ha,·c financed 
~e it>lltifi<' <'X JH'dit ion!'\, as in the ('ase of th(' 
Elcl<'l' <l nd Ifont c:.xpeditions to Central 
Anstnt lia. i\I onct<H~' help on a smaller 
~ea l r hns m OI'C th<tn once been girPn to 
ih i r-; i\l nsc'nm to Pnablt' fi eld work to L>c 
liiHl<>t·tn kr n, a ncl W<' fl l 't' exceedingly gra te· 
ful f01· sndt a ss i~tH n<:t'. Geneta lly ·p<'ak­
i ng, how<'VPJ·, whnt collecting has been 
dotH' hy Lhe Ansha lian Museum has been 
nl ih t• <·oHt of itx owu slender resource~, 
a tHl ofh' tl nt 1 he c~xpense, wholly or 
pH t·thl ll _y, of t lw offiee1·s themsrh 't>S. 
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Attack and Defence Among the Insects 
B Y K EITH c. 1\I('K EO\\":-\. 

THROl. (HHH T naturr a ll creatures 
are rng}1grd in eouf'\tant w:-tt·fare. 
and mo!-;1 n nimn ls s p end a great pm·t 

of their liw•:;; in thr PIHleavour eith er to 
eat somr ot her n n im}l l or to e~cape being 
raten . 1'he eh iPf e n emir.· of in~r<"tR a t'e 
t lw birds, withont whos <> ('{'fort~ iu thi~ 
direction tlw "·ot·l<l would short!~' be ovet·­
run with sneh my1·iaclf'\ of pe~tH t hnt no 
green thing would be ldt. R eptiles and 
ampbihians Hl;o play a P<1 t t in this con­
t t·ol. E,·en t lw insect world itl;elf 1:-; 
di\'ided, a.· it W('l'r. into two c-ampF; . t lw 
,-egetnrinn n11<l t lw cm·nivorons. and in 
the ca!-ie of thosr in Ree1R which ]H'ey upon 
their ft'llows, t hey mc1y be diYided f<n· 
ronvenien<.:e int o pm·aRites and pn•dators. 
The iC'rm "pe:H·<lsit(•'' li tet·a lly nwan. ·'one 
who Pat s <11 t hr t nble of a nother.' bnt 
we may d<•fin e n pnraRite, for our pm·­
p0!';('!';, HH <111 h1sed which ljyrs at t1H' 
expem;p of it~ h oHt. A " p1·cclatot " i s one 
whi(·h pr<>ys clir<'ti ly npou an other. These 
predato1·s mn y be cith et· ac-tive or pa ·sivt>; 
a dragon-fly hawking for mosquitoes is 
an neti\·c ptt>datot·. while th e lc:tt·va of a 
t ige1· het' t I<' ('ll h'<'IIC'hc d w ithin its burrow, 
with only it s hot·ny h ead expo ·ed, " ·ait­
ing like HOJIH' inst'd l\li ca wber f o1· stH:ll 
in. ects a: may J>c:l!-iH wit hin 1·each of it:;; 
formidable jaw:-;. mny, perhaps, be cl a , ed 
as a p<H;si\'P predator. 

I n numer ab le dc,·ices h<lve b een e\·oh-ed 
to fa eil i1ate t he C'On stant stl·uggle fot· 
survhal in thr face o f :-;neh an Ht'l'ay o f 
foe .. and <'hicf amon{.?; 1hem may be 
mpntioned, ( 1 ) to be di stastl'ful, ( :2 ) to 
look distaste ful , (:3) to eBcape observation, 
and ( 4) to frighten en('mies. There is a 
cm·tain amonni of oYel'l apping in su <.:h 
a da ssifi cation, bnt it will serYr our 
purpose. 

WAR N'TKG COLOltA'l'IO~. 

Most of t he aggressive or distasteful 
insects possess warning coloration ; t hn t 
is, they are :;trikingl.r or brightly 

coloured, in contrast with those which 
a r c protectively coloured, as in the case 
of t he huvm of the Common \Vanderer 
Butterfly (Dc(,naida a,r chitJpus), \Yhich is 
prominently marked with cream and 

T h 4: lan·a.• of t h e Steel-b l ue Saw fl y ( Perga 
dors nlis) whi c h clrive a ·way tlnrasiti c wns tiS 
and lli 4c•s h~· c.il'ding :a strong] ~- smelling fluid 

from their mnuths. 
[PhoLO.-K. C . .1/r K eown. 

bln C'k. Thi :-; ('<llPJ·pillat· is rendered un­
P<l lntcl hh' hy <1 st ro ng ly ~melling fluid dis­
ehat·p;c>d ft·om 1 \YO eYcrtib1 e glands, sitn­
atNl lwhind tlw hra d: thrse at·(' t utned 
imdde ont mtH'h in t lw m;umei· of a fingc t· 
of a g·lo,·c, wlwn the insec·t is di:tnrbed, 
and tlw oclont· lilw1·nted to the dis('orn­
fihu ·e o f tlw att<ttkiit g foe. 

Colon1 tion at t he one extreme ser ves to 
b1·rak up t l1 e <t pparent mass of the w e<ll'Cl' 
and pt·o tPc:t i\'r ly obscure H, while at t he 
oth<'l· it invitN; attention as some o·larit\U' 

0 t" 
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lahC'l. whic·h would denot<' 
danger to the eon:;;mnet of 
the objeet h<•nl"in~ it. n!'i in 
thC' e a ~ t' of n b r i g h t 1 ~ 
c·olom·ed "Po i ~on'' label upon 
H hottl<>. ~\11 i 11l'XJWl'i('t1(:Cd 
nNii lll'C' in!-ii ing: it wonl<l b<' 
impt·PssNl mot·<' by t Iw colot·­
~tion than by t h <' !-iii~<· of the 
Jc.1hc l. ~\ bit·d does 11 ol in­
stindh·<•ly a \'Oid distaHteful 
inxec t s, but 1<'<1l' II R to dis· 
c1·imim1 le \\'holly by cxperi­
rnc·<•. I ma g i 11<' somP ~·oung. 
innotent, nn <l wholly iurx­
pei·it>nePd bird :-;eizing upon 
some 1H·igh11:v <·olom·('(l insect 
ha\'ing- n mlns<•on~ and acrid 
tast~C'\'C't· aft<>r it will 
a~~oC'inte t lw <'ffeds with the 
<·olom· and H\'Oid it, HO that 

'l' h e nest oJ' the Gr('e n 'l'r~(' Ant ((I>;<'Ol)h~·Il:l s m aragcli na , ·a r. 

fl-om thC' point of \"i('w of the 
~lltTinll of tlw inHcet. n I though the indi ­
,·idnn l iH <l<'!-itr·oyt>d, tlw t·ace will benefit 
by the ac-ct·ning p1·ot<'rtion in tlle long 1·un. 

Pet·hap!4 11H' best defended insec·ts ;ue 
thoRe whieh <·;ur.v poisourd daggers, as 
in the ens<:> of t h<> wa . ·ps and hornets, mo. t 
of whic·h \H'<l1' i he dn ng;er signal of b1·igh t 
l'Nl <lnd hln<'k, \\'hic·h khows a Jnn·snPI' at 
<1 gbHH·<' 1ha11hry <ll'<' not to be tampc1·ed 
\\' ith. 

A~ l\Ii RR B. ChC'e~man has ~aid : "Ants 
espeeh1ll~, m·e C'mboldenrcl by the powe-r 
to pnn islt-poHs(>s~-;pd to a formidabl(\ 
degr<'e by HOm<' of the ant races- by 
biting, stinging 01· shooting out edl 
~mell ing fluid~. Confidt>nce in their nnited 
powet·s of dcfenc·c 1·esnlts in a brazen in­
so1en<:C' wh iC'h l'Pfnses to con. ide1· any­
thing too formidnhl<' to attack." The 
"hnu~en im;olence" of the common Bn 11 -
dog Ant ( .llyrm ecia r;ulo ·u) of om· bush 
i. · too wC'll known. in morr ~ways thml 
one, to require more than passing 
m('ntion. 

M~1 n~' qnit<' harm less insects ha n ' 
acquired a <·<'rUtin immnnity by disguis ing 
thcmselvc.· in the livery of the dagger 
bearrrs, and a number of longicorn 
beetlPs bear a very close resemblance to 
W<lRJlH: while <'<'1'1 a in of the Hawk-moths 

Yi a•t•st•t• ns ) . 
[ P hoto.-Chas. B cm·ett. 

( RphingichP ) hn "<' de,·<' loped elea r ~ertl(\ · 
le~s wings. and. with theh· bodies brightly 
uatHlNl with <'Olom·. thE'ir whole appNH'· 
<ln('r is di!-itinetly fo t·midable. 

'[' lH' fnmilia1· h1d:vhird beetlrs also w c.'<ll' 
tlw cli s1 in e1 i\'e hht.ck nnd yellow eolora· 
tion, and t h c•y c:t i'E' 1·enclerecl 1111pah1tablr 
by !-i('{' t·d ing au ac1·id yE>llow fluid ft•om 
t he joints o f t h e l rg~. The common 
Purnpkin lkdle ( A ulacoplwra llilal"i.s) is 
alHo clik1uxtef'nl to birds, and is simihn·ly 
C'Oiom·pd. ']'h t> f'antJwl'id o1· blister bN~tlt)~. 
w<' ll kn own in m ediC'ine, produce a u1nstit 
fluid <:<1 pc-1 blc of p1·oducing ~<.>Y~rc"' blil'tet·s 
!-ihould i1 <'<>me in contact \Yith the :-;kin: 
1 hest> illS('('(S Hl'<.' (.')oseJy mimicked UY 
tlw mcmhe1·s of a di~ti~1 ct famil,\. the 
La m p .11 rid a·. 

Tlw <·udous )lonntain G1·a~8hoppt>t' 
(A (·J·i ;u~za reticulata) s<.>em. to cany 
dangpt· signa lH a I Ho. The malr is <1 t~·pi· 
<·<11 IOJJg-hol'nrd grasshoppe1·, slend<'l' <1 nd 
provjded wHh well-developed wings: the 
f<'mnlt', on the other hand, is a cnrions 
s;tn ntrd-look i 11 g; ('l'<'H tnr<', wingl t>s!-:. n nd 
fm·nish cd with a sho1·t, l'OnndNl body, 
bandNl w i1 h red, wh ite and blue. c:orered 
with a PH il' o r short, deeply hollowed, 
~lwll - l ik<' elytra. WhC'n distnl'l><'d, ·he 
stn nclH npon t i ptoes and, ar<·hillp; her 
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body, l'<ll!';P!'\ lwr <.>lytrn and display~ all 
IH• t· colours, which Jun-e until thiR moment 
hepn conc<'a l<'cl. Thi s dh-;play is almost 
te t'hlinly of a warning nature. but 
<H·cm·at<' oh~<>rva tions in the field al'e 
nece~sary as to t lw Hdual unpalatabilitr 
of the in ~c<'i . • 

Romc of Uw R eduYiid bug are warn­
ingly co lmu·pd, an d ;ue armed \Yith a 
ston1 beak ot· rostrum. which is ca pable 
of infliding- a painful poiso11ed wound if 
carclesHly h<1ll<l led. Although colouted a n 
ol i"e chab, the Gh1nt "\i\Tater-bug (L etho­
rcru~ indicu,~;), which iR som·etim es 
attnwt<'d in lat·gc• numbers to t he electri c 
lights in 1 he eity on hot ·u1mncr cn~n­
ings, can al~o stab deeply; it is capable 
of ld1lin g comparativt>ly la1·ge fi sh and 
frogs <1 nd . u cking their blood. ...._-\mong 
t he water-bng~, the so-call ed watcr­
s{'OI·pions Honwwha t I'eRemble mantids in 
fotm t a nu·iou~ ea. e of con,·e1·gent eYolu ­
tion), and <H'e Yt>ritable tigers of t h e 
u nder-watPl' w01·ld preying upon t h e 
dt•f("'n<·<• l e~. hu-,·;."C of other insects. 

A Redn\'i id bug f1·orn Snmaha, tlw 
l•'eatl tei·-It•ggcd Bug ( Ptilocerus ochrace­
on.s ), ha · be<>n 1·ccorded as possessing 
habits JWthapr-; ar-; curious as those of any 
insect. The l>ug preyf-i upon ants, and is 
provided with a gland upon t h e tho1·ax 
whith ~ect· t>teH a fluid ntti·acti,·e to them. 
The a nts a ss<•mbh' iu la1·ge numbers to 
fN•d upon th t• Hec1·etion, wbkh appea1·s 
to intox i<'n tP or d1·ug them, fo1· the,Y soou 
uetome comat ose, whe n their juice are 
sn<'k<' d at 1e i. ure by the bng. .d.us traUa 
po.·sl' ·sp~ .-e,·cral species of clo ·ely I·e­
lated Fc>athPI·-Iegged Bug·, which are 
usually found under ba r k or stone · 
nothing appeat·s to be known about thei r 
life hi~tory o r habits, but they should 
affotd a tnoRt j nie r<->s i ing study to anyone 
wllo h<l s t h <' opportunity of inve ·tigating 
them. 

.i\i<tny of til e plnut bngs are protected 
by gi\'ing ofl' ev il smells when di s turbed , 
and some of t hese insects are bd gh tly 
colom·ed. 'l'hc s mnll, green, ga uzy winged 
lace wil1g, with the b1·ight golden eye~, 

whkh iH nUr·actt>d to the light on 
snmm<'J' evrn ings. is a particularly ski11 rd 
exponent of this method of defence. ~o.m<' 
of t he t<nab bc<•tle~ are capable of makmg 
tlH'msPln·~ unpleasant in a similar 
m<llllH' J', while t he Bombat·dier Beetle 
t J>/t (' I'O}JMJpluus r erticalifi ) . found u nder 
cl n mp logs, is justly famous, for. when. 
(1i ~1 m·h<'d, H prodnct>s a \'isible cloud of 
anid g<U·; <H·<·ompanicd UJ a quite HUdiblP 
report. 

rPhe wrll -known larvre of the Steel-blue 
Sawfly ( J>crya dorsnlis), stout, bla~k , 
spiny gt·uhs, wltieh clu ster in l'epulslrC 
m;t ssPs o n the euca lypts, drive oft par~­
s iti<' \\'Hsps, when t hey attempt to depwut 
th<•it· <'gg;s npon them. by nli ·ing the h ead 
aud tail and discharging a yellow fluid, 
smt->11 i ug si rougly of eu calyptus oil, f1·o~ 
th<'ir· mouths with excellent aim at t he1r 
atta<:k<•t·H, putting up such an effe<:thc 
hmTng<> t h<1 t theil· enemies are frequent ly 
r t>p nls{'(l without having effected theil· 
pm·po ·<> . 

Ma ny ('a1rJ·pill~u· are hairy, and in 
sonw sp<•<·i<'s t hese spine have a tendency 
to pirt·<·<' t lw ski 11, bn•ak off, and, being 
bm·h<•<l, ('l't>Hte painful wonud.·. In t he 
cast' o f 1 hP Cu p ~loth (Doratifera rul­
nerau8 ) 1h<' lar·\':1' ha ve t hr spines s<•t 
npon tubrr·tl<'s, and they ~n·e erertile at 
tlw \\'i 11 o f t he insect, the tubercle.-, wlwn 
1 h<• ~pili <'H m·c cl('\·a tecl, looking 1 i ke so 
lll<lll~' miniainrp :o;cH anemones. TJH'Ht' 

<· nriouH s hq.~- likr lanre are commonly 
found <l <> f'oliniillg ru enlypt~, and nwk<• 
1 heir pt·psen<·<> felt shou ld they come in 
ton1ntt wit h tlw s kin. as many a gathet·(>J' 
of gu m-t ipH ll<t s lt>a r ncd. 

'rh<' <-<l t PI·pilhns of t lw Yine Jloi h 
( Agari.-sla glyc·ince ) are moder ately hah-y, 
but tlwy also SC<' lll to posse. s othC:'r 
q un I i1 iPs \\'h i<·h 1·ender thE'm unpalatable 
to mos t bitds: the cuckoo howe\'eJ', f<•ecl 
upon th E> m ai'i upon oi her h aii)7 hu·vt'f', 
h<l\'i ng i lw ir !:ilom achs ('!o>pe<:ially designed 
fot· 1 h<• t·<'<'<'P tion of such bristly meals. 
( 'ud:oos fOJ·m almost the only mNln. of 
kP<'ping the b<tlance of Natureujn t he case 
of many moths with hairy larvre, an d with­
out t lwm it i · lH·obable that these insects 
wo11 ld in <TC'a!'ie beyond all bounds. 'l'l1is 
bHl:nH·<' or Xatu t·e is complitated and has 
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het•n <:ompared to a c-ha in of many 
links, but an intrkate net would perhaps 
better de ·cri be it. llm"· intricate it is 
may be mustratrcl by the jnstly famous 
<'xnmple eited hT ('hnrl t'R Dat·win. 
Lrn\'ing out the intc>I'mediate links of the 
c· hain, o1· me, heR of tlw n0t, i t maT be Raid 
t l1<1t the amount of dorC't' seed lH'OdtH'<'d 
in any distr·ict depend~ on the numlwr 
of <'at!-\, whi<:h !-;Onnd: ri di culouR. lO\'Cl'. 
in England. is pollinat<•d hy Humble Bees. 
'"!'he numbct of Il umhiP Bees in anv dis-
11·i<"f dppcncls in a gr·cat meal-5nrc o'u the 
nn mh<•r· of field mi <:c whi<-11 drstr oY their 
<·onr hs <llHl m>stH. );'ow the nut;ber of 
mi<·P is hng<'ly dPpend-
Pnt. ns <'\' t' I',\OlH' knows. 
on 1 hC' nHmht>r· of r a1s. 
. . . fTpnce it i: quite 
CT('(] i hit> th<lt the p1'C'S­
<'IH'" of <1 fel inc animal 
i 11 I a 1'1.!.'<' nu m bCI'i':l i 11 :l 

<list r·i <·l might cl C'tc r·­
m irw. t h ro11 gh the int r r·-. 
\'l' n I ion. rit·st of Ill iC'<', 
an<l tlwn of beeR. lhe 
fl·c•q m· n c·y of C<' I ' tn in 
flow<• r·~ in the <l i:tri<:t. ' 

AltJ\1~ , AID 10l' l{1 .\ :'\ I> 

l•'OitTRESS~:S . 

cover for himself by sea rching for a weev il 
on t he groun d whilP it is shamming death. 

F1·om actual nnpal atable examples we 
may pass to those im;ects which, other­
wi~e attractive to birds and predatot·y 
insects, consti·ud wha1 may be deRcribt'd 
a: arti ficia 1 defeHct>s of extra neon 
matter. The larY<'C' of caddis flie · ton­
Rtl·uct s ilken case's for t hem. ehes, <·or ct·­
ing them with ~tick ~, stones and othc• t· 
materials, often o f eoBsidm·able weight. 
and frequently beating a close re­
s·emblance to snai l shells and other 
nn t ural objects . l u s pite of t hese defences. 
t1·oui devour caddis lnrvre wit h apparent 

... 

) I (ll\)~ of the b(•t>tll'H. 

rsJwC'in lly thP WC'P\' i Is. 
ha,·<· h;nd i ntc·~nnwnt. 
il 11 d <ll'(' ill RO m(' ( '<1 H('H 

<ll' lll o m·t·d with h Inn t 
R pin<'~ or inlwl'<·les; 

Th e n est o{ t h (' 'lilk 'l 'crmi te (Cott t otcrm cs ln c tcus). a ·n~ritnhlc 
fortress u f cht~· ancl tri t u ratecl w o ocl for th e ttrotection of its 

inhabitants. 

ilWSt' lllc.IJ ])OHR i bly cl t>-
jr·n('( fr·om t lw <li g<•:-; tihilii~' of t he il1!:;(1C'1. 

HII hou~h tlw C?r idPtH·c 0 11 ihiH poin I 
l'<lllllO[ y<'t hr ('Otl si cl <> r·Nl C'OllCln:·d\'P. 
\\\•pr i lH <ll'e a lRo rnd o" ·<·d with thr pt·o­
t('('{in> habit of H lr amm in~ d ea d, and, 
wlwn d istn l'lwd. wi 11 imnwdin tely J·el <lX 
th t> it· hold upon t lw ph1nt on whieh t hP)' 
nHIY he f!>Nling <tnd ch o p to tlH' g rou tHl. 
wiH•J·e tlwy r emain motion less fo1· <1 ton­
Hid<•r·nh le 'p<>I·iod until <Ill dang<• t· ltaH 
p;l HH(I(l. This action <lPP<'<U'S to be qui1<• 
<1 reflex ont> <lnd outsi de 1 he di eect c·cnl ­
trol of thr in ect itself: but its prote<-th·r 
nllu t' i. nndoubtNl, ns an:-one C<\D di.·-

(Pho t o.- IC C. Jlcl(cown. 

r-;n. i i~fnctio ll , c·asc·~ nnd n 11 , wiihon t visihl <' 
symptoms of ilHl igt•stion-a lH'Htl i<"e 
which m ight lw c·oml><ll'<'d to <•atin~ 
OYHten~ ·without t'(' lll OYin o· t hem from thc•ir· . ~ 

shPlls . On hmd, 1 h('S<' ('clddis c·n:ps <ll'<' 
p;nall eled hy tJro~P of t he ('a}-;e ) l ot h. 
( P8yc-71 idce), whi C'h cover t heir tonglr }-;ilkt•n 
c·;lsc•s with closC'lY li I t<•d s1 i('ks and lc;WPS. 

t lws<.' t hey <:an;v ~1 bon t " ·ith t hem thl'ongh· 
o 11 t 1heh- Uves, nd d i11g to them as they 
g1·o\\', and finally pupating in t hem. Su<.:h 
<·H~<'H prO\' C an effN .: Ii\'e defenc-t> <lg'<tinsl 
t lw attacks o f mmd i nHt>eth·orous bi r·cls. 
but spprn to offt3 l' litt le protection aga inst 
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p;.n·asitic wasps and fl iC's, for the ens.C' 
11101 Its suffer S·Prionsly ft·om the r a Ya~es 
of t h<•sp rnemies. · 

'l'IIP sof t-l>odiPd <1pll id<>!'l <>nl ist t lw ~<'1' ­
riC'C'R of a RtaJHlitl p: <-ll'my of ants, which. 
b1·ilwd by the f.:wt~et honev-dC'w tlwv 
sc'<'J'<'l(', proYid<> n m oRt pffiti'ent defenc'C' 
agnin~t iu ti'ndei·s. biting- and stinO' ing a~ 
fit• t·c<> ly Hs t hou gh in p;·otr<:tiou ;f t heir 
own kinct. The deft•nsin• nwasm·e:;; pt·o­
ridrd by the ants arc rxtPndPd yet f1n·tlwt·. 
for· i ht• a nts, in ::;omt• <:HHes, ·even build 
!'helt et·s of wood nnd ROil fragm ents O\'Pl' 
their feeding "cows," 1 he a phides, and 
post e1 st r ong gmnd a t the entrance to 
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Stout silken ('Ommnnit.v nC'sts are al~-;o 
<·onRtructed by the Processionary f'a tC'r­
pi lla r·s ; they sbrltrr in t hese by day. 
l<•:ninu· t hem by nio·ht to feed securely 111 

~ n , 

the a bsen ce of th<.'ir <·m·mies. A lth ongh 
ih<'RE' caterpillars ar(' c:on•red with a thi(·k 
<'OHt of irritati ng hairs, the~ h<:we elal>or'­
a i <'d an addit ional dC'fC'nt·e in the fol'm of 
ill('il· s tout silken fort t'<'RR. The nests in 
tlwm. eh ·es are Y<.'J'Y unplrasant ob.iN·ts to 
h:-1n dl e on aC'tonn t of 1h(' mass of looR<' 
clix{'n l'd<'d hairs illi<•r s pcr ·eel through the 
r·u hbis h '"hich fillf.; t he s ilken bag. 
A hol'igines wm not HlPcp under a tree in 
whidt tlH'1'C i~ one of lh<'S(' nestR for ft~ar· 

that it will fall upon ilwm 
while t hc•y ~l eC'p, and that ilH'Y 
will lw bl indNl by t he .·pineR. 

The lnrv<l' o f somP beet l<•s 
( C<r ss i <k~) ('0\·er- th emsplrP~ 
Wi t h eXC I'('Jl1('11t, \\'hi le thOS(' Of 
sen•ra l Hp<'C'iC'R of la re wi ngx 
( Ohry.~;oJW) d i R?: u i R r t ll<'lll ­
. eh·e. with the . kins- of t h<'ir· 
,·icti ms from whi('h t hey ha r<' 
Rn<:krd tlw ('Oil tents-c-1s tltongh 
<1 RNl l nclinn wc1·e to <Hlor· n 
him,·p J f with :-;c·alps. 

T h e S 11i n ~· Lenf-In s<·<·f ( l<: xtatns umn 1iar:teum) a m (l n g· 
foliage: an :thuost pcrfc (.' t cxant )l l c of Jlro1 cc t h ·e mimi<·r~·. 

'l'he while' nnts or· t<> r·mill's 
erect· verii <l h iP fortr-e. :s<': of 
(']a.y ;rn<lit·itm·ai <.'d wood, whi ch 
m·e pr·n('( i<·n lly im]H'eg11n bl<• . 
1, h <'se n <' s t s range· fl'om 
examplN; o nly an in('h or so i11 
h <' i~h t i o i hP immrnsc m<nJIHls 

[Photo.- !\. C . .llcT\cown. 

r<'p<' l in nld<'I'S. T lw 0 J'<' e n '-1_1n ' c A nl ~ 
( O~(·opliylla 811/W'a,(jdilla ,·,u. rire.·cens) 
of nor·th et'Jl A.n ~tl·<rlia lnril<l t ltem se]v(' · 
ut•s ts muong the bnHH:h<'s , of lcavc•r-; woven 
iogPf ht' l' with ~ilk 1n·ochH·<•d by the• larwc, 
wh i(·h are nsed bY t Iw wo rkPrs ill t lw 
m<lllll<' J' of livjno· ' shn tt iN;. 'l'hesE' ani s 

~ . 
ha,·p illl' unpleasan t h abi t of d1·oppmg 
fr·om th <>ir nPsts dO\nl o rw's nt>ck whil<' 
OH(' is forcing <1 w<l,V ihr·o11gh the scrnb, 
<llHl hitiug santg(' ly. '(llJ py luw<> a n 
<'ffiC'i t•ni Hystem of guard~ l>oth fo1· aita~·k 
an cl fen· defence ns m<l Y \\'('n be st>en m 
t lw CHR(' of a. f~llen n(:Ht , when som e of 
ill<' ant~ will be Re<' n to ring t he nest 
J·omHl , whil e othc>J·s skirmis h about ill 
~ca r('h of the enemy. 

fonucl ill northrrn .\ustr'<llin. rrh(' wot·J\p r· 
trrmite is cnt in~Iy drf('llC'<'lcs,._, hn t t hr 
soldier, 11pon whom <] p,·oln•s t he <lu1y of 
cl den cling t h P liPs(, :1 llll ough soft ho<l iecl. 
has the h encl f1 J·nHnu·e<1. and in ~onw 
SJH'(' iC!'i ther e a.1'e formi(hlble , ahrc•-lik<· 
jnwr-;, o1· t he he~1d i ~ prodnC'rcl jnto <111 

<lwl -~haped bra k. Tn the ('a. e of ih r 
c·o tumon te1·mitc found in thc hnsh ]n lh<' 
Yi<'i nity of Ny<lnPy ( ('optof r>nH r>.~; lacff,us ) . 
whi<"h con Rtruds quil t• hnge nc~ts, th<• 
~o ldiC'l' is cap;lhl C' o f din•('ting <1 j('l or 
milk -lik r flnid f1·om nn ol'ifire in t lw fo r·p­
ht>;Hl , whi<.:h pr·odu c·p~ ev ident dhwomfol'l 
in tJI(.' <1t tacking for. Although blind, i lw 
wo l'ker <1nd soldit•r 1PJ·mites a1·e rxtt·(' JII C I ~· 
sp11 si tiYc to light, <llld, 5lhon l<l the wa I I 
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IT a w k -m ol h ( Ps it O.fJI"O 111 met 
mriiC'JJlii'OII ) lm·nl long 
bcfm·r n1<111 e\·er tho n~h t 
of using it in \nnfnt·<>. 'rite 
c:ai<'rpilhn· of ilw Pt·i"rt 
Ha wk-moi h, with its :-;tt·ik­
ing p<lli<>t·n of st l"ip<'H of 
green, wh ite, and I i lac, is 
su t·pl"ixingl_v h<ucl to de­
tett, in spite of its hnlk, 
wlwn motionl<.'~H amon g 
tlw fol inge of its food 
plmtt. All <.:htKH<'l-l of 
camcmflagc are to 1><' found 
among the inf->eds. 

'l ' h e Gn~at Rrown Phasmn (i\croa•h y lla tita n ) , " ·hic h so c losel y 
r esembles 11 d e ad branc ll aiiiOilA" t h t' folia~e it frt•ctu e n ts :ts nfC('n 

to es('II IH~ de tect-ion . 

Ce~monflage m a y l> e 
clas~wd HS aggrrssin·'' ot 
"pt·oi(•('i ive"; <lggt·t•sKive, 
whel'l' it aids au inKc<·t in [Photo.- /(. C. Jfrf(eo1v n . 

of the m•st h<• bt·Pa<'lw<l, tiH' \Yol"l~<.'t·s 
Jll·omptJ~· t·P ti n.>, while tlw soldipn; im­
mNliatt>ly fi 11 the bren<"h with a I i vin~ 
t·nmpad of nrn toured h<:'~Hl ~ and briRtling 
jaws, giving way only to pe1·mit tlw 
pa: agp t hrough thei r ranks of a w01·kt>r 
with a load of eh1y to t't' Jmir the damngP, 
and thi ~ will continue until the hole is 
<"Ompleic>ly tlosed; fin a 1 repairs w ill l>e 
rffrcted u ndrt· eO\· er of d<ll'kness. 

PROTE<.:TI\"11: ('OLORATIO:-o: A:-o:D HDIL'LA'l' IO:-.:-. 

'Ye now come to whn t is JWrhaps the 
mo. t fastinn1 ing aspeet of om· :-;ubjN·t-­
that of pt·otreti\·e colonl1 ion 01· camou­
flage. " r<' at·e all fam ilim· with tlw tct·m 
"ramonfingr" si11ce i t (':lllW into popnln t· 
nse dul"iug the war. Can10nflagc i l'\ to 
all intents and purpo:w: pur<, bluf'f- 1o 
look like Romething wltid1 you are not is 
its objed. HR, dut"lng the wnr, ammnni­
t ion dlllllp~ aud gu n emplacements were 
di. guised a!'\ ploughed firlds or si m ilcn 
i nno<·ent things, wh ill', <1 t the o tiH' l" 
extreme. Jogs ,,·et·e made into dnmm~~ gnns 
to deeeh-r <H'ri a 1 o b~E>l"\' Pt·~. Then t h<> t·<' 
was the ''jn~z painting'' of ~hip!';, whic·h 
may b<' d<'snibed as di~t·nptin' c:olora ti on, 
bt·(>aki11g up the mas~ and rualdng i he 
YC sel look, wlwn at a distance. likC' nny­
thing but a ship. This fot·nt of colorati on 
"·as employrd by the zebrn and the Pt·iYet 

·talkitq.],· it prey: protec­
t in.'. wht>J't' it enablel-; itl-; weare1· to t•scape 
detettion. But it may <"'ven effect H dual 
pm·poK<', pt·otccting; a u·eature from its 
enemies whi le aiding it in th e capture of 
Hs food. 

The praying manti H is a fine ex<lmpll' 
of the ''H gv;1·essiYe '' ; fot·, <:olotn·ed 1 i ke the 
8tu"l'OUIHling lea\e:, it is enabled to creep 
mtRe('n npon its p1·ey. r t moves t<ct ttl ionsl:y 
fo r wm·cl, l:{(:<l.l'Cely p la(' i ng One foot uefo1·e 
the other, like a cat stalking a mouse, 
uutil t he ln<:ldess imwct iH within reach of 
the spi ncd forelegs. H ncl then it is wman~· 
too latt> for e ·cap e. The fem<11(> nHlnti · 
is noto1·ions fo1· her habit of m<1king a 
wedding ln·pakfast of the male, hnt this 
h;ndly COJllC'S within Out' SCO})(', H~ it is 
pedwps pnt·ely in the nature of a donH•:tlc 
dHfe1·rnc·c between h usband and wif('. 

Amon~ the tropi<-nl forms ;n·<' the 
flowt"'J·-1 ik(• mantid~. some of whi<"h <·loscly 
I·esemb1c OI·<:bids and othe1· flO\\' ('l"!-l. l{cst­
ing uvon t h e foliage, ~l i ghtly Rwcty in{.! on 
its long lpgs like Cl wind-blown ulossom. 
but o1h(,l'\\·ise motionless it <1\\"<lits some 

' unlucky insect. whic·h, lured by t lt <.' sePm-
ing flower, flie. st re1 ight to its doom ill 
the tlutthcs of the a~sassiu-tbnt is the 
end. 

Closrly 1·elatcd to 1lw mantids <ll"C the 
Phasmi<is o t· stitk inst>ttR, and h('re the 
<.:amoufta~w is wholly tn·otecti\'e, for the 
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Phasmids ar<' inoffE'nsin~. slow-moYin~ 
r<'g-etc'lrinns. Tn som e of their forms they 
an'. as their popul;u namr impli es, stkk­
like: in othe1·s tlw body mHl le~s arP 
~pines and produc·ed into leaf-like ex­
pan~ion.·. flOW E'ff<~diY (' t b ef'>(' disguise~ 
HI'<' may be jndged from the <H·company­
inp; illustrations. S t ick im;<'cts a r e master s 
in the :ut of disguise; en•n tlwir eggs a r <' 
hHrd and serd -like in appearnn ce. 

Tlw p;Pnerally ac<'epted explanation i!'\ 
tlwt thrse cryptic colours and patterns, 
ot·igina llr chH~ to t hP tendPncy to va rin tiou 
inherent in all living thing , han• lH'P n 
rl'<H·hecl t hrough natural srlcrtion; t hosr 
individna ls which harmonize lea st with 
tht>ir <'JWironment IJeing t h e most l ikely 
to fall n prey to their enemie8 wi t hout 
l<>;.H·ing descendants, wh ilst those thn t 
most neal"ly t·esem hle <.l t heir ~ntronndi n gl-i 

wonld {H·oba bl.Y hnnsmit their ad n1ntage 
to another generation . In each Ruc<·e<>ding 
generation the samP agencies would be a t 
wm·k. ~o that eventually it becom es diffi­
enl t for 1"11e pur. uer to find hi s prey. This 
is well exemplified by experiments ('arried 
out "-ith mantids ; brown mant icls 
trt herPd on green foliage qui ckly fe]] H 

pt·ey to bil·ds while m ost of th e gr·eE' n 
Oll <'S, luu m onizing with t heir surrou nd­
ings, Pscaped. T he same r esult was 
obta ined wlwn t he pl'ocess was r eYet· ed 
a nd grt'cn im;ects we1·e pl aced on brown 
and withered foliage. I t i s not pret ended 
that pt·otecth·p co loration gh·es ab ·olute 
immunity from attnck to ever y individua l ; 
i t does not, bu t it gin ' s a chance t o t he 
most fit and cert:=~inly benefits the race. 

Many of t he long-horned g l"asshopperR 
bC'ar a Yery close similarity to lea yes, 
while t he coloration of o1her~ matches 
t he broken light as it fi ltcri-i throug h t lw 
lNwes, and, wh il c motionle:-;s, ns t lwy 
mmally ~u·e by day, they escape d C' I<'ctioH 
t'\'<'n by the sha1·pe~t eyes. 

Geometl'id moths a1·e tolonred to mat<:lt 
the bad .: of t1·ee · or the t int.· of weat hered 
fen<.:e posts, and it has b('('n J't'ported t h <l t, 
in t he indnsb·ial dist d ds of England, 
moths of t his gr oup a1·e developing n da1·k , 
a lmosi black racC'; n:-t 1 nral sele<.:t ion in 
the shape of birds, as in t he case of the 

mantids mentioned ahO\{'. d<>stroying the 
light form s, con~picn on~ a~ they I'I:'Rt Ul~on 
t hP soot-p:rim<>d fenc·es an d tt·ee!-;, leavtng 
tlw d<UkPr and morf' prote<-th-ely eolmu<'_d 
variutions, which ha t·monize \Y i t h then· 
sunoundings. to perpdnatc the J'nce. 'l' ln .. 
l a rva~, too. of t hese 1-!<'0ID<"trid moths are 
p .l'01 ectiv<>ly <HlaptNl hoth in f?r~1 a!1d 
colmn·; the~ hr<u· a Yet·y cl oR<' !-;tmila ,., ty 
to s ti cks nnd twigs, and, to h eighten i hf' 
d<'<'<'pt ion, when dist urbed they hold the 
b1·a nth with thei r posted or elasperR or 
pro-l<'gs and extPnd tlH' bocl .' · out nt almo~t 
righ t angles to their supp01·t. and rema lll 
motionless until t lw danger has pa~~c·d . 
Othrrs, again. a r e coloured to tone with 
t1w lichen growth on trees nnd fpnce po. ts 
whi ch th ey frequ ent. 

Among the huttedties, t h is JH·otl?d in' 
colonl.t ion has been d<'relop<' d to an a nlaz­
ing pxtent. P c> J"lwps thP most st J·ikiJ~~· and 
also tlw best kn own <'X<1mpl(• 1s t he 
Kallima bu tterflY of ln di<t a nd tlw ~Inl<1Y 
States. ' l,he up1;er si de of the in~ert. ~'x­
p m-wd in flight , j: bl'ightly coloured. w1t.h 
lihl<' and yel1ow . while t he under s1de ts 
lea f-b1·own· with m id rib, ,·e in ~. fnn~ns 
spot!-l, and hole!-i clost>ly itui ta t<'<l, a.nd th.<' 
hind \Yings t<'rminating in a !:dPnd£>r tml 
or stalk. \YIH'II t lw inse<· t is nt t'£>St th r 
wing5; arc closed, with the underside only 
expo~ed, nnd the s ta lk -likP tc1 il ]H·es!-i<'d 
clo~c agn i md t lw lm·tnc-h. lm<lginr t h ~· 
discomfillne of a bird pursuing otw of 
tlw~e i 11~etts, so brightly tolour<:>d and 
com.,pienous while in flight. to have it dash 
in1o the xhelte1· of a hush and immedia tPly 
bec·ome im·is.ib le. Thi H sudden clHlnge ft·om 
com;pic1wus to inconspicuous must h<' of 
t lH' gi·Pa1rst ,·al ue to the in ·cct-a case of 
now you see it and now yo n don 't ! 

) l nn ,v moth~ and hnttedlies, \\'hieh are 
mn t·ke<l with prom ineui eye-spots, <Ht' 
lwl ien:•d to frighte n young hil"ds, whkh 
lllH.Y en<·oun1<'t" them xudd<>nlv, from their 
l'PH~•mbl;.t lll'C t 0 t lw heads of 0\\'1. and 
r c>ptiles whic·h destroy hinls. Th<-' la r ge 
A uRtra lian wood-bol'ing mot h (Leto 
tStaceyi) has been <·on:id t>red, when re ·t ­
ing wi th t lw wings folded, to J·es(•mhlc the 
lwad of a Lace Lizal'd o1· Gonuna 
t \ 'arauu..., varius) . 
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Mll\IICRY. 

Among the bu t te1·ilies we enc:ounte1· 
perhaps the finest examples of mimicry 
t o be found in the insect wodd. Th e t e1·m 
"mimicry" is usually applied in con­
nection with those insects which, in them­
selves harmless a nd palatable, copy the 
general colour scheme of some other 
species or famil y which has a nauseous 
ta ste, 01· is capable of inflicting an in jury 
upon its captor. This mimicry must not 
be considered to be due t o any conscious 
effor t on tJ1 e pa1·t of the mimicker , but 
t o be b1·ought a bout by t he action of 
natural selection t a king advantage of 
,·ariations, which, tendin g in t he dir ection 
of the appearance of an unpalat able 
species, proves t o be advantageous to the 
race. 

In South America unpalatable species 
of H eliconicl butterflies a1·e mimicked by 
palat able species of the Pie1· idce. Another 
example i · that of the mimic of the lar ge, 
F<howy, slmv-fl.ying Danwida, chA·y sipznbs, 
which, t rusting to its extr·eme unpala · 
ta bil ity, has an almost b1·azen contempt 
fot its enemies; this is Hy1Jol-imna,s 
m isippus. 'l'he male retains lts typical 
col our, but t he females have va ried con­
sideutbly f1·om the an cestral type, and 
now closely mimic the distasteful Danaid. 
This extreme vari ation on the pa r t of t he 
females i · almost inexplicable, but we fin d 
a key in the case of H ypolimncts bol i'na, 
which is clishil.mted t hroughout I ndia a nd 
extends to Austt·alia; here the ma les a1·e 
£1 lmost uniform, but t he femah~s vary in 
a most en atic mann e1· · some ;ne like t he 
males, " ·hile others a re like unfinished 
copies of the evil-tasting types. vVith this 
specie.· t he process of ·election is evi­
dently in progress, and i t provides a 
wonderful example of an edible species in 
course of de,·elopmeut of mimic1·y of an 
e\·il-ta ·ting one. 

Two types of mimi cry at·e recogni zed, 
distinguished by the names of their dis­
cove1·ers . Mimicry by bluff, as i n the case 
of palatable species mimicking an unpala­
t able one, iR ce:l lled Batesian · adoption of 
a c·ommon pattern of color ation by a 
number of unp alatable species is styled 

Mullerian mimicr y. It has been well said 
that t he Batesian mimic may be compared 
to an lmsci·upnlous t radesman wh o copies 
the trademark of a su cce. ·sfu l fir m, 
Miille1·ian mimict·y t o a combination 
between firms to adopt a common adver ­
tisement and save expen se. rrhe effi cacv 
of wa rnin g colou1·s in a n insect depends 
on t he educa tion of insectivorous animals, 
and to accomplish t his educa t ion a cer~ 
t ain number of individuals must be sacri­
ficf~d for the good of the 1·est. I f a numbel' 
of species adopt a. common trademark, 
t he 1n·eseribed numoer of victims will be 
no gt·eat er , but the sacrifice will be spread 
OYet· a 11 th e species ins t ead of faJling on 
t he shoul ders of onl~ . The number of in ­
dividtul ls mimi cking a species must be 
less t ha n t hat of t he mimicked or t he 
scl1eme fails in effecting its purpose, for 
if a bird, in the course of its education, 
finds t hat a la r ge percentag"B of the ·warn­
ingl~ coloured insects are edible, it will 
continue t o feed u pon them in spite of 
fin ding an occasional unpleasant example, 
wHh th e 1·esult t hat t h e numbers of all the 
species ·will be seriously r educed. It is 
genera Jly th e females alon e of a species 
which mimic, t he males retaining the 
anc:estl·al coloration. 

It ha s been p ossible to touch on the 
frin ge only of the subject of 'Attack and 
Defen c·e amon g the InsPcts," for it is a 
vas t one, a nd l ha ve been fo1·ced to select 
one example h er e a nd a n otbe1· t here out of 
t he ma ny t housands t hat have been 
t·ecOI·ded ; but I hope t hat I h ave been sue· 
cessfu 1 in gi ving r eader s some 1 ittle idea 
of how insects capttue theil· prey and 
defend themsel ves from t heir enemies. It 
must not be thought that examples of 
camouflage, mimicry a nd the other means 
of protection exist only in t he t r opics­
th ey ar·e t o be found every where, eren 
amo11g our commonest insects, but i t is 
necessary to look f o1· them. The colora­
tion of a nima ls is not meaningless· i t is 
t he outcome of an adjustment to varying 
needs imposed by t he s tl·uggle for exist­
ence, and its t rue interpt·etation eau be 
at·rived at only by obser vation in the 
field. 
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1. Nullntbot· Qua il-Thrush; la, female. 2 C inna m on Qua.i l -Thtush; 2a., 
female. 3. Chestnut Quail -Thrush. 4. Chestnul-br easted Quail--Thrush. 5. 
Hpotlccl Quail-'L'nrush. 6. Rainbow Pitla. 7. Noisy Pilla 8. B lue-breasted 
Pitta. 9. Bh'tcl<-breasted Quail. 10. Pain ted Qua.il. 11. Chowchilla (Nor·lhcm 
Log-r unner); 1la. female. 12. Log-runner; l 2a. female. 13. Fer·n-Wr·en. 
14 Rock-·warbler . 15. Pilot-Bi r d. 16. Gr ound-Thrm;h. 17. Soulhcr n Scr·ub ­
Robin. 1 . Norlhern Scrub -Hobin. 19. Noisy Scr ub-Bird . 20. H\tfous Scruh­
Hitd. 21. \Vhite-throated Nightjar. 22. Spotted N ighljar. 23 . Large-tailed 

N ightjat. 
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Some Ground - Dwelling Birds 
BY K. A . HI~DWOOD, R.A.O.U." 

PART I. 

AUSTRALIA. af:; a land of rar·c and 
inte1·esting forms of bird life, is Oll l ' 

of the ou tstanding regions of the 
world. A varied rainfa ll , one of a nuw!Jer 

ages the "·hole of the Routhern portion of 
Australia was covered with a t~rpe of \7 ege· 
tation suitable to their habits-that is, 
semi-tropical or heavy fore ·t grO\Yth. Pos-

of influences acting over such a 
vast conti nent, has produced 
types of country of gre::-~t dis­
sjmilal'ity; birds have been so 
moul ded Hlld changed u nder· tlw 
st1·ess of these dh·erse cond i­
tions that to-day then' exists 
a !YOudel'fu 1 val'iety of species, 
and specief:; in the maldng. for 
Xature never rests. In t lw 
latest check-list of Australi<:'ln 
birds slightly more t han seven 
hundred kind.· arf> 1·ecorcled. 
and in glancing through t his 
synopsis one is snqH'ised at 
ihe number of bh·ds absolutely 
peen liar to A u. ·tra1ia; bird 
that do not appear to have even 
cUstant affinity with those in 
other pal't · of t he wor lcl ; birds 
of ancient liu(;'age, t he remnant 
of au older avifauna, and 
ar·istocrats all. .A __ nother Sllr­

prising reality is that many of 
the m are ground- dwell ing 
species of specialized habits, 

Nest :uul ("t:;I!;S of t 1te S ilOttccl Q,nnH-'l' hrus h (Ci n c10lSOIIIn 
tlnnc t :at um ) a t t h e base of a gra ss t ree. 

[Photo.-K A. Rincltvooa. 

with a l imit e cl and often broken 
distribution. 

THE SCRUB BI RDS. 

In tbjs respect the two members of the 
genus At?·ichon't,·is (Scrub-birds) are out­
standing. Here are two species fonnd 
only in restricted localities on either side 
of the continent. The occurrence of such 
closely related birds in a1·eas t housand::; 
of mil es apart indicates that in bygone 

• The coloured p late accompany.ing· Mr. Hind­
wood's article is one of thirty-s ix which will illus­
trate What Bi?'d is Thatf by Mr. Neville W. Cayley. 
Mor e than seven hundred Austr a lian birds will be 
~epicted in. co!<mr in this work, t he early publica-

LJ~n. of wh1ch IS announced by A ngus & Robertson, 
,_!m. 1te d, Sydney.- Editor, AUSTRALIAN M uSEUM 
.i•J.AGAZINE. 

B 

siblv the land between the C'ast and west 
wa s" inundated and became a vast inland 
sea, t hus wiping out an connecting links. 
' 'Vi th tb c passing of this sea the Nullarbor 
Plain wa s created and this, with an 
enti rely different regetatjon , effectively 
divided the ancient fauna. 

The Rufou · Sctnb-bitd rrso1ts to the 
"Brushes" 01· Rain-forests of t he eastern 
seaboard fr-om the 1\Iacpberson Range 
( outh-eastt=>rn Queensland ) to the 
ChicJwster River (mid-eastern New South 
Wales). 

Few indeed are the fortunate natur al· 
ists who have observed this elusive bir d 

• 
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as it moves about in the tangled undet·­
growth. TJJe rusty-brown colonr of it~ 
plumage, its 1·emarkably quick move­
ments, and the dismal light of its haunts, 
tom bine to make it the mystery bird of 
the dense SC'l'Ubs . vVe1·e it not for th e 
po1Y-erful "Chiv-chip-chip-chip ' call of the 
Rufous Scrub-bil'Cl , its presencr would 
never be suspected; apart from thjs can ­
notr, the ongs of other bi1·ds are 1·endered 
wi t l1 a n amazing degree of accm·acy and 
not a li t tl e ,·entl'iloquism, fo1· they seem 
to come ft·om all parts of t he forest. 

Th e domed nest, alJout the size of a coco­
nu t . is outw;ndly c·omposecl of lea ,·.es, 
fet·ns . and twigR, with a nuious lining of 
c·losel:v pac·ked decayed wood, wh ich has 
the appearance of wood-pulp. 

rl'he fil'St examples of t hiR spedes were 
:-;(•c·m·t>d by .James \Yil<:ox, from th e Clar­
e11 ce Hi\'e\· distd et, and were fol'warded 
to Dr. E . P. R amsay fot identifica t ion· 
they pl'O\'ed to he new. La ter, whe11 
H<unsay visited the locality, he found, to 
lti !-; di smay, that not one female "·as 
among the nine bhcl · Rhot by him. It wa s 
not until Rome fifty yea1·s had elapsed, 
when t he late ll. L. 'Vhite sent l\h. S. vV. 
. J ac:k. ·on to the :i\iacphe1·son R;:mge in 1919-
:.W, that the fem<1l(3 was sec·1u·ed. 

rrhe c:ase of the :XoiRy Sctnb-u.inl, which 
inhabits, ot· inhabited a r estr·icted at·ca in 
south-western Ausb·al.ia in the neighbour­
hood of King Oeorgc Sound, is .·imiJar, 
though a, yet, tlw female remains u n­
d<.>scrilJed; the ft·\\· s kins in colle('tion s are 
a 11 male. . In re('ent yea1·s somt~ of the 
best field o1·nit hologi ·ts ht Aushalia have 
searched fo1· t his ral'(t a~:i.s) but it has so 
far· eluded cap tm·e. To ·ay t hat i t i · 
extinct would be an mndse statement, fo1· 
there are extensiYe t r·ac-ts of country neal' 
the type locality wb el'e, po ·sibly, it still 
exists in limited unmbets. The m'st and 
eggs of tbe Noisy Scrnb-bil'd have not been 
discoYered. 

QU.Uf.-TElRL" TT J<}S. 

Quail-Thrn ·hes. as a genu ·, ha ,.e a wide 
di ·tribut ion; excluding t he northern 
p01·tion of Aush<llia, they occu1· t hrough­
out the continent. The fi ,,e r ecogn.ized 
species have much in common· for in-

stance, a 11 h ave a white stl'ipe above and 
anofuel' below the ey<~; the wings are 
marked with white, and the females are 
duller in col01·ation t han t he males. 

As a group t hey illustrate very well 
how species evolve f1·om a pa1·ent stock 
under the influence of di fferent em·iron · 
rueut8. Anyone knowing one specier-; of 
Quail-Thru~h would ha Ye no clHfiru lty in 
ascribing anotlwr species to t he same 
genuA. The hest known of the five, the 
Spotted Qu ::~il-Tluush ( (I inclosoma JJlliiC· 

tat'wm), inhabits ston y ridges and rocky 
areas, coYered \dth cl\Yarf tl·ecs, of sonth­
eastcrn A ustralia and TaRmnnia. It i~ 
of a retiri n~ nature, and, if fono~wec1. 
,,·ill run S\Yift ly rather than take wing. 
Tlw f emale appears to do most, if not all, 
of the incubating. They are most difficult 
b] r·ds to fiush from their nests; one has to 
walk almost on top of the, sitting bird 
before she will rise, and then i t is 
with such a st a r t ling whh· that the 
presence of a n est is often OYerlooked. 
The cup-shaped home is gene1·ally placed 
]u a slight depr·ession in t he gTonnd. at 
the base of s om e sJwltering tree or Rhrnb : 
it is llued with soft grasses, bad~ fibres . 
or otlle1· similar material ; frequently dead 
lea,~es m·e p laced on the ground around 
t he nest. 

Two eggs appear to be a normal clutch. 
tbough at times three ::ne laid ; t hey have 
a white g1·ound, spotted and blotched with 
lJr·own or reddish mal'kings. \Vhen tbe 
young are born they are covered with 
l>lackish dowu. 

''' hat has been said above of t he ha bit: 
of the Spotted Qua i l-Thrush can be 
Hpplied with slight variations to t he 
r e111.aining foul' species. 

NIGHTJ A.RS. 

The Night-jell'S constitut e a family of 
bit·cls with a cosmopolitan distl'ibut ion. 
In England they ;u·e t e rmed Fern-Owls, 
E ve-jars, and Night-Hawks : in America 
and Canada such n ames as Chnc:k-will 's 
Widow, vVl1ip -poor·-wHl, Mosquito-H~wk, 
and Bull-Bat, are used for the va r1ou · 
species. The unusual name of Go::~tsncker 
is almost uni ve1·sally applied to Nightjars. 
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'r h<' ,,.<>J·d hc1cl its <) t·iu·itt i 11 ;-. 

tiH• \"PI'.'" old hP I id I ll< l t t h t•y 
~n<'kt><l lhP milk l't·oHJ g-on t ~. 

tiH' <1tH'i<•nt=' quoting-. :1s <•Yi ­
dru<·P i 11 =' liP)Jot·l of 1 his 
fall<l<',\". i lw wi<l<• llJollt hs <llHl 
pink 11ll·O;l i:-; of th<• bit·<ls. 

'l'hp spot I pc1. b .1n \•cl , nnd 
c·tlJ"ionsly bt·okt•n <"<>lom ·:-; of 
ilH' fC'lltlt('I'S of ( ht•:-it' l>i l"ll s 
find n ('0\lltlt>l')l<ll't in 111<' 
l\lopokes or J ~~ rog;nwnt l 1~ 

( J>odor.r;idrt'). wit idt m·c• lik<'­
'ri :;;e no<· tnl'll <JI ; <ll ~o i n ilw 
dt•sig-ns o f i h<• s<·alps of 1ll<1Jl )" 
sppc·i<•s of rnot Its. n s \\·c• ll ns 
so m<•, if not ;t ll. o f t h <' 11 i gh1 -
lodng gP<·kos. Pt>l'ltclps it 
(';l n IH•xt IJ<' c·onsi<lPr <•<l in tlw 
light of oblitt>t·atin• or 
m inw1 i<- C'O I o nlt i o 11 w h c> t·t> h y 
hirds nnd otltc•J· nni111Hls of 
pn<"ific' hnhits <lt'<' <' n<l h1N1 to 
(•senpP cl<•tpetion wh<•u at 
l' t>s1 d nl'i ng t h <• <1<lY. 
~o mn('h in h;ummty with 

theiJ· t·<•sting pl:H·t>s <IJ'P tlH• 

:\"ightj<tJ·s, ih<li iht>y ;ue 
s PI do m cli s<·m ·pt·P<l 11 111 il 

-------------------

fln sht•cl. ~O IIH' JH' I·Ijn t> tll ob­
S('l'\"<11 ions l><•fl 1·i ng 0 11 t hi~ 
point \\'t'l't' pul>lis lt t>d b~' 
P . A. B u x to 11 w lwn <' x pI <ti n­
ing i he• ('Ololl t'k o f' dt•st• t·t 
}11limals.'~ If<' J'C'll1c-JI·ks: " 'l' he 
most t·etHa rkHhlt• <'X<Hllplc 
that l'\"P J' c·H IIH' nnd<•J· my 
noUe<• \\' <ls in Bngh(l<Hl, )lc•so­
pohl m in, in ~c· p 1 P mlw r. 'rlt <' J·p 

\\"<1RCl S lll<IIJ p<t1('h Of' g i'Olllld 

'la ~·•an:trie Pas!'~. Jlla warra, ·' l'W Snut h \\"ales. Tn•i cal rain­
fnrest ' t't.:."l'•a ti o n. the haunt 111" M IIIH' intt'rt'stinj.:' j.:' r o uud IJircls. 

[ Photo.-H. .4. Tli ll<ltrooll. 

of JH'J·ha ps <lll <t<·t·<•. " ·,tl h•d otJ, but not <H 
t hat ~wason of iltt> yt'<ll' ('llltinltl-'d. In i1 

one C'onl d ahra ys l>t> t·t•l·tain of finding a 
·core o f Egypt i<m X i gh tjn 1·s ( ea pri lilll lg u"' 
(P[}JJ]Jf tP.; ) , b nt t hongh 1 h P g1·onnd W<lS 

~bsolntrly bat·c•, ll n<l t h o u gh r yj~·dtc·d the 
pJac·e rt' JH'<li('(lty, I nevc1· s n <·cet' <lNl in 
dC't<'ding n )[ightjat· uefore it ftpw.' ' 
PJ·o,·idi ng ob I i i t>1·:l1 h ·c•l y colont·ed an imnls 
t·etn<tin immol>i lc•, \\'(' a lmm;t in nuiably 
pass th em by. 

• Hu x lo n: ll nima //,ijc ill D n ,'l c~·l s . l!l23. pp. l-Hl- 15 (1. 

T wo of 1 hc• I Ill'<'<' S]H' <"i<>s of Xighij;lt'~ 
iniJCihiting .\ll l" (J'<llia ( fJurrJsfopodus 
Jll.'fslftf ·otis <I IHl g .lJiiffaf/l.'i ) h<l\'(~ \"Pl',\" fim• 
ltnit·-lik(• I'P;ttlw1·s ll<'<H· thr gapP. l n tiH• 
ihil·<l l" l ><'<·ic·~ t ( 'aprimulr;us 111auurus ) 
1ltl'~(· hcl\"{' clC'\"(')OpP<l into Htl'Ollg Htld 

n11ht>1· long ] )J·i ~"; (l(•s on bo1h ·i dt>H of tltP 
l>asnl IHH'iion of Ill<· UJ>lH' l' man<liuh·, 
giri 11g t h(• pffrc·l of a ' 'Kitch<'n<>r'' 
monstaclw. P t'<'SIIIII<1bly tbe bris tl e:-; of 
<-lll t h t·ec . ·pN· i <'s lw I p the birds mo r<' 
J' t'<Hlil ,v t o s<.>c·m'<' th ei1· food, whi t h con -
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s ists of insects, Ruch as moths and night· 
ftvin rr beetles. A Romewhat s imilar de-

• M 1 
velopmPJlt is to he observed in the F y-
<"atclwrs, the members of whi<:h gt·onp o f 
birdR obtain m md of their food on the 
wing. The only time to oh~Cl'\'C Xightj<H~ 
satisfnctOJ·ily i · at dusk, when they hawk 
orer paRtu;·es ~wd open spa<'es, t heir· 
powerfu l wings <'nahling them to travel 
a t a cons iderablP RJ)('ed. 

X o ~<·mblancc of a nc!";t is made. t he 
rgg { Ol' eggs. a<·eol'ding to the spef'j('l-l) 
ht> ino· la id on t hr bare QTOtmd o1· on r- <' 

fal1en l <'<n ·e. and clc~ bri s . ~Vhen t he young 
Xightjar· makeR hix euhy into a wol'ld 
fn11 of pORRibilit i<·~ and, ala:-;, impoRRi­
bilitiE?s, he is corct·<•d with dark ftnf'f~· 
down, n nd is not rmd l,v ~W<'Il ag:ai nst hi l-i 
pm·th Y h<l c-kgt·omHL . ' 

Pl ' l''I'.\ R. 

PiHnH :n·e extr-rnwly i>P<tnti f'nl birdR; 
t heil· dist inctiq• <·;l niagc, pi nmp. wcll­
Jn·oportion<'d hodi<•:-;, shod inil~, and 
l'rlthPJ' Ion~ l e~~, impm·t 1o t hem nn 
l'lf' \"HlH'(' of' brc.11·in n• whi('h i:-; in kCCj)ino· b ~ ~ 

wlth t ht• gorgeon~ <ltHl va ti t>d eolol'a ti o n 
of th<' it· plumagP. F'01· t he m ost pad, t h r 
c·olom·s oc·<·m· i n distinct patche · <cl n cl 
sp lclom hl(.'tHl : it is t his <·oHtl·ast of one 
ln·ight C'o lom· <l~ainst mwi iH' l' tl1ai ;ld<ls 
c·onsiclPr·n hl~' t0 tiH'il· beauty, and cx<·itcs 
onr admiration. 

Thr name Ant-'r lu·nsh eH lHlR, at vc-u·jonR 
t imC'R, been applird to the Pit tc-l s · t he t n w 
Ant-Thr·uHhe~. howeve t·, i11lHtbit the noJ·th­
t' rn pod ion of ~ onth _\meri <.:a, a n d, \\'Jli l x1 
they lll<lY ~omctinws r e.·embl P the Pit tn~ 
in fo t·nt, 1 hey <U<' q n i tr di sti nd f1·om 1 hem. 
'r hr lat t<• t· bird~ hnv<' an cxtcmsivc di~tJ·i­
butimJ. r·<tnging fr·om Cb in a to Au tt·c-11 in : 
they (H·cu r· al o in Incli c-1 . whil<' one SJH'<'it's 
( P. alll}Oieu.·is) hnH hPen l'P<"OI·ded fr·om 
t lw for·<'st r egions of tl·opic-al Afric·n. 
More i ltnn sixty pecieH have be<'n 
cl<:':nib<'d, and a<"<:Ol·ding to \ Vallace th ey 
attain their g reatc:-;t beauty in B orrwo 
and Sumatra. 

Tht'(.'<' Hpccies only are round in Aus­
tralia. The large ·t and best known of 
the Austn1lian forms is t he Xoisy Pitta 
(P. versicolor ), wh ich i mor e generally 

N t•st o f th~ Hoc k W:n·bl ("r, !iih ow i n~ t h e 
mt•Choll b~· \ Vhi c h i t is :a tt:a c h c d t o t h e 
t•(•ili n g o f t h t• <':tYt•. It s occutwnt is :1 
~· cn•n~ b i r d , c.t•e n-nun.Ch t•d in a n tid tm t io n 

of food . 
[Fla shlig ht Pho t o .- l\'. 1L 1/ inllwoo<l. 

c:lll t•d the Drnp:oon Tiit·cl. ] t f'r ·equpnts 
t ill' dense t t·opical and .·emi -1ropiC<ll 
fo i·<•x t :--; of the <'H. ·t emu;t, horn ( 'q p<' York 
to Jl O l'th~ea ~t (• t · n :Xpw Hout ll \Yni<'H. A 
sing](' speejm<'Jl war-; Nhot neHL' \Vollou­
gong, ~ome fifty mile:-; !'>Onth of H,v<lrw~·. in 
1 8:~. ihough t he soutlwt·n limit of it~ 
t·nng<' <-lppear!-; to be in th e neighbourhood 
of tlw Ai annillg R ivet·. 

Almo~t cntir·elv i (' t·t·t'sti<ll in their 
habits, Pit1n ~ feeci Jargei,Y on laud ·nails. 
the siH'lls of whic·h tlwy Ln·eak on a :tone 
0 1· Hll tHll ~tmnp. B;r <'XHmining ilH' frag­
~U<'l11!-; of sh ell s s u ri'OlllHl iu g thP~<' "break· 
1ng g1·otmds" eollectm·s h;lve be<•n :lble to 
t J·_a <·c _new o t· t·m·e Rhclls, the o<·<·tn•ren<:e 
of \\'hr ch had not hithe1·to ueen suspected 
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in the Iota lity. The practice of hitting 
food }lg·n inst n ~ol id object in order to 
renwn~ th<> h<nd parts or to often it, i s 
common to H numlwr of birds. A few 
ve<1rs c-1g-o I rrmember watch ing a Sacred 
k ingfisher ( llalcyon saHctus) ener­
getically tnppi ng i t~ b ill against a I'ock, 
around wh k h WclS s trewu the remain of 
cockthafer beetles and smnll crabs. 

\Vh il e t lw B ltw -bt·easted Pitta ( P. 
mc£cldoti) t·nnges t hrough New Guinea to 
HS far as Java, its distribution in Ans­
tJ•a li t-1 is li miiPd to t he area between Cape 
Yo1·k and Cct r•dwell ( uorth Queensland). 
Aeem·ding to the naturalists who h aYe 
studied the hn bits of this bhd, it is a 
migNmt to Austral ia. where it breeds 
after <nriv ing some t ime during t he 
month of October. 

The t ldi·d spec·ies. the Rainbow Pitta 
( P. iri.s), i!S found in the den e bamboo 
jungles and ser ubs of north Australia and 
in the north-west of the continent, partic11-

La~t month we had the pleasure of 
welcoming 1o om· shores a party of 
Anwr·ican zoologists from the :Museum of 
Comp:natiY<' Zoology, llan·ard Unh·er· 
sity, led by D1·. " ' · ll. Wheeler, Profes~or 
o~ . Entomolo~y. On August 20th, the 
\'ISJtots were entertained in the Board 
Room by the 'l"'rnste<>s and members of the 
R<:ientific Staff. wlwn speeches of \Yelcome 
wet·e del in>red b~r the Pre~ident (i.\Ir. 
F. S.l\lance), Pt·ofessor W .. J. Dakin and 
D;·· f'. Ande1·so n, and t·eplied to by Dr. 
\\ heelpr and othet· membet·s of the party. 
1'be expedition includes Dr. Glove1· M. 
Allen, mamma l ogi~t. D1·. P. J. Darlington, 
E'ntomologist, Dr. T ra WI. Dixson, 
physician, Mt·. \ iV. IC. Schevi ll , pal:eontolo­
gist, and M1·. Hn lp h E ll is, ornithologist. 

It is the in tention of our visitors to 
make a gene1·al collection of the land 

lady neat· the coast. ~lost of the undet·· 
surface of the Rainbow Pitta is of an 
exqni ite veh·ety-black: this, being 
opposed to the green. gold, and s ilvery­
blue of the upper -parts. and the carlet 
on the lower portion of the body dis· 
tingui!Shes it as the mo t beautiful of our· 
tin('(' P ittas. 

'I' [(!<; ROCK WARBLER. 

Pet· ha ps the most interesting species 
in habit ing Austra liH is the little Rock 
vVarbler (OI"i,qma, l't(,bricata.) .'} Its re­
str-icted diHtl'ibntion, for the most pnrt 
the sa ndstoue connh'y within a hundt·ed 
miles of Sydney, and its unique nest, 
wb i(·h iR smqwnded from the ceiling of n 
c:aYe o r ~ome similar situation, procla im 
it as mw of the world's outstanding birdR. 

(To be continued.) 

• F or full partc iulars of the habits o f the R ock 
'Varbler. sec THE )lusE u ~J :\lAGAz rNE, V ol. 3, Xo. 
11. July-September 1929. pp. 37 9-3 8-t. 

<1 nima ]!-) of Au~trn lia for di ·play an d r e­
RPnr·eh, nnd to arrnnge exchanges and 
C:'~tahlish relations with A.n tra lian 
mmwnms n nd i n~titutions. The visitor: 
weJ'C asRur·(•d that al1 the assi ·tance pos­
, ible would b(:> r endered by the 'l"'rustees 
and Rtaff of t he Am.;tralian )lu ·eum. 

* * * * 
Th E> Mmwum le<'ture hcwe thi · year 

fully 111aintairwrl t heir popularity. Attend­
all<'(.'~ han' bPeu so large that, as a rule, 
tlw Lc>d nt·E> Hall was found inadequate 
to aceommoda tc• all who wislwd to hem· the 
lec·tm·(' J'. and a <'Onsiderable num!Jer were 
t m·ued a w<1y. r~,ot·merly \\'€' h;we nsua Ily 
been a bit• to <Unlngc for repeat lectures. 
bnt thiH .YPni' this ha s been discontinued 
on the ~round:;; of etonom,v, and it is 
rprrr<~ttt"'d that manv would-be heat·ers 

~ . 
h<W<' l>Pt>II di!'\a ppoinh'd. 
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Queen Nefertiti~ 
BY w. w. THORPJo~. 

MR. g H "S E S T YVr~DERLIOH. 
F.RA .R .. a forme1· Trustee of this 
nl \1!-iC'lllll , <111d <1 W('Jl-knOWll ~tudent 

of Egyptology, ha s g<'JH'ronsly presented a 
bPnntif'u l <'Hf.!t of the bust of Queen 
Xeft•r1i t i. 'r lw ori~ina l was unearthed, 
prior to l!)].J., nt 'I'Pl -el-Amarna, Egypt. 
nml iK in tiH• Bc•I·l i n ){usenm, whilst our 
c·nst is tlw only one in .Au~trala~ia. 

XPfrl'l it i. o1· '.\pfe r·-titb. wjfe of Amen· 
hol c•p IY. who reig-ned in E~ypt during 
the• X\' l ll1h Dvnast:r, about the l±th cen­
tury B.<'., \ras .i nati\·r Egyptian of r oyal 
hlood. Her an<:<'str~· i · unrecorded. bnt it 
is t·rasoml blr to <l f.!sumc that she was t he 
c1 Hngh1 <'1' of a JH·in C'rss. The mother of 
... \menhott>p 1 Y an cl wife of A menhot<•p 
11 1, ,,·a~ 'l'ntumkhipn, or 'rhi, the daught('r 
of 'r<t ~hl'att a, king of ~lit<:lnni , in northern 
)l<'sopotctmia. On <l<'('Ount of Amenhotep 
IV !w ing pnt·il y fm·r ign, it was deemed 
politic for Id m to many one of Egypt's 
I'O,Yill dHnghi('t'H. \ '<•t·y li ttle h; known 
of ~pfpt·titi, though IH' l' husband, r~IDell · 
hott>p IY. \\'ClH '"' outstanding figure in 
lCgypl ian hi story. Tic it 'YaH who tri ed 
to ln·i ng n hou t <1 l'<' l igiom; 1·eforrn. On this 

For somP t inw wm·k h a~ been ptot<'CO· 
ing it1 thr fot·m;1 t ion of <l refPrenc:e :series 
of .. \ ust t·n I iu n birds' (:'gg~. TbiR i ~ now 
compiPl<'<l, ancl i1s ar1·e:m~ement and 
nt<·t•ssihilitv will make i t J'Padilv a\' ail· . ~ 

:thlP fot· t'OilHtlltation hy students of 
oology. ~\s f;tr· <ls possihll' ihis tOll(ld ion, 
whi('h <·on tains abont 1,:200 clutches and 
:~.000 <>ggs. indndt>s a <'Ompl<~te colou1· 
spriPs of t lw Pggs of en<'h species. 

<H·c·onnt he hc-1s been referred to as "the 
only man it1 ancient history." On the 
oth er hand, while debating the new 
r cl igion with the hierarchy, he neglected 
his for(•igu p ossessions, and ignored the 
demand~ fm· s u ccour from several of his 
governors . The t hange that he advocated 
wn s n kind of monotheism, or the restora­
tion of the worship of Aten, the radian t 
E' JHlJ·gy of th e sun. Within thirty year: 
t he old gods were r estored. and this 
beautiful dream was OYer. 

X efc1·titi wns H lso the mother-in-law of 
Tutankhamen. This ·on of Amenhotep liT, 
by a wife who was not of royal rank. 
mal'l'ied a daughter of Amenhotep IV 
and Queen ~efertiti, and thus obtained 
t he right of snc:crssion. 

Attention i s talled to the elegance and 
deg1·er of 1·efinement which contrast 
shnrply wi1h the ma sculine stl'ength and 
vigoul' of Gre('k sculptudng. The Egyptian 
lady was mol'r delicately sensitive and 
ft'm in i ne than any female depicted by th<' 
Orcrk mastN'S, who c athletic and full· 
blooded goddesses brlouged to an order 
of women quite different from those gentle 
al'h;toctat~ of t he ~ilc Valley. 

" ' e h<1 n' l't><·<•ntly 1·ecei ved from the 
Bl'iti. h ~lm;eum (};attual History) a 
port ion of 1 hp rx tpn~ivr collection of 
'l'nni('a tn and ('hm1opoda. nu1dC' b.Y the 
B1·itis h GJ·C'Ht Ban·iPl' R eef Expeditiou at 
Low J:.dt•s du1·i ng- J 9~8-29. This material 
is a va luHhl<• <Hl di1ion to our collections, 
ns it iH A ustntl ia n in origin and Juts been 
<'X<1111 i nNl <111<1 (letf' rminecl by leading 
spN: in I i s1 s. 
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David Starr Jordan 
(1851-1931 ) 

NEAR.LY a quartet· of a c{'ntm·y ago <1 

distinguished Amedcan vislted Au. ·­
tralia at the invitation of Dr. (now 

Sit·) T. Edgeworth David, to lecture on 
the American Univet·sity system. This 
was non e other than Dr. David Starr 
Jot·dau, the doyen of ichthyologists, 
a naturalist and tearher whose life 
work did not stop at t hose activlties. 
but embraced economics, languages, 
and even poehy in its scope. His 
ideas were rather "ahead of the 
times" and were not pat·ticularly 
well received here. H e regarded the 
management and student life of our 
Univet·sities as too chained to 
English tradition: "Austra lia," he 
wtote, '·looms up huge, gray, and in­
sm·motmtable .... near and petty 
goal.·-honours, prizes, scholarships 
-<ne used in the schools, as in Eng­
land, as substitu tes for the real aims 
of eduea tion." He also critkizecl, 
and rightly so, the anti-Japanese 
feelings of t he t imes, and condem ncd 
om· then compulsory militat·y ti·ain­
jng. His Puritan ance 'try pet·hap · 
helped to make him fearl ess in hi:;; 
suppot·t of Prohibition and other 
Reform measures, and he was 
"adviBed not to spea k so frankly in 
Australia, where the libel Jaws a t·e 
very t l'ingent .'' 

In t he sc-ientific field it is as a 
nat ut·a list and pdmar]ly as an 
ichthyologist t h at Jordan h as 
achieV<•d immortal fame. Hi.· studies 
on both 1·ecent and fossil fls hes are 
published in hundreds of t echni cal 
pap<.>-rs and books, many of them having 
been written in coll aboration wi t h other 
anthoriUes or with his many pupils. 
.Jordan and Evermann will always be 
famous for t heir monumental "Fishes of 
Not·th and ~tJjddl e America," and Jordan 

himself, as recently as 1923, completed 
hj s "Genera" and "Cla sification of 
Fishes,'' which place all the known 
families of fishes, over 600 in all, in order , 
and render fut ure work much ea. ier. 

Though he described but few J .. u. tralian 
fishes. J otdan was always intere. ted in 
local dis<.:O \'eric , and bas giren rncom·· 
agemen1. to tht·ee O'ene1·ations of Aus· 
tralian wod.-ers. llis remark~ on 1.hef;c 
c:olleagucs, printed in his autobiography. 



272 THE ACRTRALIAX M.UREUM MAGAZI~B. 0 C'l'. J () , 19~1. 

'''I'he Days of a Man ," 1922, are note· 
worthy: 

1 he museum naturalists of Australia form 
an interesting and active group, the fact tha t 
the animals and plants of the region are still 
incompletely recorded adding zest to their 
study. Natural ly I saw a good deal of the 
ichthyologists, even though I had no time for 
original investigation myself. Among them are 
three of excellent t raining and ability: Allan R. 
McCulloch, curator [of fishes] in the Australian 
Museum, a man of charming personality and a 
careful, accurate observer whose judgment in 
technical matte rs I value highly; Edgar R. 
Waite, hi s esteemed eo-worker, then at Christ· 
church, but soon after called to the Museum 
at Adelaide; and J. Douglas Ogilby, the accom· 
plished curator of fishes in the Queensla nd 
:\luseum at Brisbane, and author of numerous 
papers of importance. David G. Stead, the 
competent expert of the fisheries of New South 
Wales, is prominent as an advocate of peace, 
with a large in terest in world affairs generally. 

Ogilby na m(ld a Qu(>e>nsland sh ark 
~ '(·ol iodon jorda ni in honour of Profef:;SOl' 
J ot·dan. 

The JH'<'~t'n t wrHer IWV(lL' had the 
pt•ivilt>gt' of m0eting t hi s G.O.lVL of ichthy· 
ology. bnt haH <l sheaf of <'harming l ettN·~ 

from him, all encoura~ing and mostly 
helping to pluddate technical pojnts. 

II<:> seut t he portrait, h ere r ep1·o<lnced. 
in whi<·h lw is shown wi t h a pet dog, and. 
iu reply to my acknowledgment, wrote: 
" D(_)ar Mr. 'Vhitley, I am glad t ha t you 
ilre plea~ed with onr joint portrait and 
~ignatnrl'. A lady wrote me not long ago 
that she t hought I lookNl more intelligent 
t han the dog. Y ery tJ-uly yonrR, David 
Starr J ord<HL" 

For over thil·ty years .Jordan wo1·ked 
e~s.siduon~Jy in the eau~e of I n t ernat ional 
P eace, writing a nd h•eturing in ne<:nly 
<"'' ·ery coun t r y of the " ' cn·ld, but in recent 
ye~u-s. he 1·etired, as Pr<"'~ ident Enwritus, 
horn the more active work in t he Leland 
Stanford U niversity, California, whi <' h he 
had wat<'h <"'d and nurt ured from its 
foundation until a~ "a n obler Athens" it 
m·ose to its present prominent pos ition. 
l'"'or t he pa t two years his h ealth had 
been failin g, and a reecnt cable r ecords 
his passing on S eptl'ml>N' 19th, 1931. 

G.P.,V. 

Elsdon Best 
( 1 :l:S()-1931) 

.\ftet' a I on~ and useful lift> of seventy· 
fin• .V<'m'R, l ~ l ~don Best, well known as an 
a uthority 011 th(• lif<' and <· nl tnre of t lH' 
~lacn-i, diN1 on 9th ~ E'pt<'m ber . He wa!-; 

hol'tl at Pot·i t·na. tH'<ll' " '<• llington, Xrw 
Z<·alcHld. and up to tlw age of nine h<' 
li n•d mostly in the f01·e~t. where he im­
hiht•d <1 fon <ln<'x!o; for the !-; imple life of the 
OJll'll !o;p;l(·px, l•'ot• SOUl(' ti lliC h(' WH!-; 

Pmplo)·<'Cl in 1 hP Civil Rerdc::e. but a 
Xl'<l<'ntary lif<' in <l town did not <lppt>al 
to him and hr Hoon ~trn ('k out fo1· tll ~ 
t·onHh'y agnin, where h<' worked on 
!-\bl1 io118 <llld o n \'Hriom.; bn!-\h c:ontraC'tH. 
1 n HP:~ lw ,n~u t abroad 1 o H awaii a 11 cl 
t lw l"uitl'<l 8tah•8. returning in 1 6 to 
Xt>w Zc>ala nd, whrre he engaged for ·ome 

time iu sawmilling. Ji'oJ· oYer fifteen y('ars 
h e liv<:>d among primitive MaoriR, w ht' I'P he 
had exe<•ptiona l opportn niti es of studying 
<1nd ma king record~ of th is in1<'1'<'!-{ting 
race. t h <> ir cust oms and m~tholog~'· On 
hi s return to 1Yellin~ton he h<.><·mne <18~0-
C'iated with t h e Dominion ~ln ~l'nm , nnd 
t he data accumulated by him bo1'<' good 
ft·uit in t he valuable S<'l'ies of pnbli <.:<ltion~ 
of whi<-h Jt e is the author. ".<' O\\' (' to 
him fourteen Dominion )lu~eum Rnl · 
letinl-\, four books, a nd n u ruerouR ;.HtiC'le~ 
in ethnological journalH. I n 1914 t lw X<'w 
Ze-a land Iustitu te awar·ch•d him tlw ]l(•dot· 
llft>morial l\ledal for hi s rese<lrc:hes iu 
etbuology. H e w as a foundation mt•muer 
of the Polynesian So<·iety, fm·med in 1 8!)~. 

C.A. 
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Some Furred Natives of Our Coastal Region 
B -r A .. J. 1\lA R.'llALL, R .. \.O.U. 

AL1'ITOrn IT A nstrnlin p osses es some 
of t iH' most I·em::nkable of the 
wol'ld 's m <lmnul l ian fauna, on~ 

N'grets to admit h ow littl(' is known of 
th<' habit~ of th Ps<> inteJ·psting creatun~ . . 
Th<' t·rason p1·ohn hl y l ies in t h e fact thn t 
most of ou1· m<lmmal s a r e Ht rict ly 
nodm·nnl, nn<l t h<•rf'fore exh ·em elv cliffi . 
tu l t to ~=;tndy. 'l' he H ,.C' rage observer. 
ho"·r\'('1' kern. is l'<ll'Pl y anxious to pro wl 
fo r· th on frost y "·intrr 11 ights whHst the 
time• of :\lm:;emn wo rkPI'S is so stl'ictJY 
limi ted wh<>n 011 coll ecting hips that the>~ 
J·ar<'ly ha,.(' any lpisnn' to spend in t lw 
aeennwlnt ion of field notes. 

1I<lllY of o m · binls a t·e <tlmost entirelY 
depen<lrnt upon s mall mammals for i he i.t· 
food supply. so t hn t a !';l ndy of theh hab its 
natm·<l lly lrads to nn interest in t h e 
fnnrd anim<tls as \\·ell. and the 110te~ 
JWOddrd bPlow rrrwe. ent obseryation. 
made by the nn t hol', over the last few 
yem·R. upon som e of the delightfu 1 
cJ·ca tlll'cs m ei with ill our bush. 

:U .\ItSLTPJAL GLJUEHS . 

Among the many ~in gular marsupials 
inhahitiJt~ ilw <>nstcrn coa. t of Australia, 
few Slll']><1 Hs in hNl nty and interest the 
cbar·ming 1i1 t le Shod-headed Flying Phal­
angei· , or ' 8ngar Sqnin·el" (P etcwrus 
br,.ricep.s ) . 'l'ltiH nnima l appear. i.o b e 
still fa irly nnmcr·ons: a gratifying fa ct 
when it is <:o ns idPr<:>d h ow greatly tlw 
r·anks of many of our lon•liest marsupiaL· 
have been thinned in the past. The general 
colouring of the "Sugar Squirrel' is a 
. oft smoky·grey with paler uttder·parlls, 
and a prominent black sh·jpc running OY<'r 

the head from nose to nape, and continu­
ing less distinctly as a bla ck line do,vn 
the back ; the tni l is of a clearer bluish­
grey, becoming black about two inch es 
frow its t ip. 'l'hc soft g1·ey fur is relieved 
by t he large dar·k liquid eyes, the compara­
tively large oval naked ear s, and a band 

of blH<'k \ ' (']Y(' ty fur P clgin~ t he sk iu - folcl~ 
along th<> ~dd('.. T he total length of t lw 
<"l\'e l'agc <1d nlt is about thirteen iuclw~. 
tlw length of t he tail being about scYell 
in r h t'~. 

\rh il!'il 11 pon the gt·otwd, the ":Sugar· 
~ 'qn irrpl " mores with a serie of ·hort 

Sunli~ht nnd s hadow in th e b la(•khntt anti 
1 u r JH•n H n e t'ountry. the haunt of th t> Grea t e r. 
:u ul S hurt-he:ul<· tl, Fb·iu~ Phr.lans:ers or 

"Possums;• and Hla ('k- taih•d 'Y:tll:thit•s. 

f Photo.-.t. J . .lftii'IJ}Wll. 

leap~. th r mnmw r· jn whi eh it a lso Jli'O 

gt·c•sHr s up a tree-1r·nuk . • i : i s w <> ll known. 
our "flying" Jn <ll'. npia l ~ (10 not fly as bat s 
do; th ey merelY lmmdl tlwm~wlrcs int o 
the nir 'rt·om n'tnll tl·<'c, and glid(•, with 
limb mc•ttt bt•unPx extrnd <'cl to the utmm-!1 . 
1 o a lowrt• bough o t· t t·et•. Tlw~-;e m C>m· 
b1·<1ncs t·uu along rarh ~ide of tlw hody 
rJ•om fore- to hiltdleg. a ud when t lw limbs 
<ll'<' outs trrt <:hed . cna hle t he mar .'upiaJ t o 
glide do,,·n in the manner of a kit ~. At 
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the te1·miuation of each glide 01· 
leap, the "Squir1·el" ascends 
sharply upwa1·ds, th us mini­
mizing the shoC'k as it st1·ikeA 
its objective. 

The Short - headed Flying 
Pllalanger was inhoduced inio 
Tarsmania in 1830, and the1·e H 
jf;; stated to ha Ye far exC'e<'decl 
the size of t hose on t he maill ­
l::tnd. vVhpre obtainable, thry 
<U't' enge1·ly sought aftPt' as 
household pets, bnt, despite 
1hei1· gentlP nppearanc:e, will 
dgorom;l~' defrnrl thenlS<'lvC's 
wh<' n the occa ·iou ari~es. rrh is 
was d"·IDOlJstratrd hy a ma lr 
"Sqninel' which was tes<:uNl 
!'>Ome timt' ago from seYe1·a 1 
('nnawongs (Strep('1 ·a graC'u­
lina ) wbic:h were at1ac·king it. 
ne was fonnd ill a pol'tion of 
the forest c-omposed ('hi<>fty of 
A ngo1Jho1·as and gnms, and. 
despite his ('0mpa1·atire diminn­
iivfuess, pnt up a good fight 
against his agg1·ess01·~->, s}n·ing­
ing furiom;ly at them hom 
time to t ime. \VltC'n ut·ought to 
tJ1 e Bird Cabin in Xational 
Park, he exhib ited no savagery, 
~nd, when ]H'Ote8ting again ·t 
unnee0ssary hatldliug, chd ·o 
with lds teeth, " ·hi<..:h did not. 
howe\·et·, break the skin of ones 
finge1·s as did the teeth of a 

-------------------------

maller speci men on anothe1· 
occasiou; no attempt was made 
to ~eta tch, as a Sil vP1·-grey or 
Ringtail Possum would have 
done under the ci1·ctnnstances. 
'rhe only note uttered during 

T h e SJaort-h c.-a ded F ly ing P hal:uap;er, "!i' up;:n~ Squirre l," or 
F ly ita g· Possu m . ']'his Ch<trul'in p; stucl,· sho"·s the c laar­
HCteri s t i «.· tl :ark h end striau.•, :nul "·iclc.-1~· SII:ICc•<l clip; i ts. 
" 'hicl• :tre nru tt•(l ·with u~·etlle-li k,• c l n " ·s. 'l'he Uouuccs of 
gre y fur :llonp; t h e " '"inp;" n• e •ubr:au es :trt> rt•Jnindful of 
t h e sol't f c ntherinp; ot; uiA·h t-hnu ut inJ.:: birc]s, whill' t lH' 
softl y clr:ttH~cl t:'til i s nu :ulet)uatc r uclclt> r fur t hE> A"litlinJ.~: 

1liA·h ts :tmougst i:h c TrE>es. 

the whole time \vas a continuous 
''whirdng" uois<.' 1·e:embling t h<lt of the 
meehanjsm of a child's t oy bein~ folet in 
motion . 

Another specimen was discovered in <1 

limp and apparently lifeless condition on 
the g1·onnd at the fringe of the scrul> . ome 
time later. On examination , five ticks 
were found in one ea1· and four in the 
other, embedded bJ both the inner and 
outer surfaces. The ears are practically 

[Pholo.-fl. J. Jfan;hall. 

tlw on ly pa1·ts which <H'C not Jn·otc>ctin:•ly 
covered with thick hf'a \'Y fur, so thc-1t it 
seems quite obvious why the ticks were 
located ther·e. Pla ccd ne.-u· a fil'f•, <1fter 
t he r·emoval of the lH1 r asit€'s, he l'<'COY(.)red 
sufficiently to be abh.' to 'whirr" threaten· 
ingly, and even make va l iant att<.'mpts to 
chew my :finger·!:l, although the ·wJJole time 
his body was 1·at her cold. Unfol'tnnately, 
how,ever, the little fellow suffered a re-
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lapse and died about four hmus 
after lts discove1·y . 

TlH' ticks appe:-ned to be of 
two Yarieties : the common 
"Scrub"- tick (1 :vo cles hol o­
cyclus) and the '·B ottle-tick. " 
Personally I am quite cer tain 
t hat botb arachnids a1·e l xodes 
lwlocyclu,s) for , wheu t he t ick 
has been a t t ached t o an an imal 
for some time, i ts body expand~ 
considerably and assumes a 
datk blue sh:-1 de, thjs probably 
being r esponsibJe fm· the bush­
mmt's ~upposition t hat the 
bloat~d form of t kk is a differ ­
el1t specjes. 

THE LARGEST FLYI~G P OSE::;T M . 

The Gr~ater F l:ving P ha langpr 
(P etaur o'ides 'r o7CM18), t h e 
la t g·est of the ma rRnpia 1 glider s, 
is also fairl y plentiful on t he 
turpent ine- and blackbutt­
COYer ed hillsides of t he H a wkes­
bury Sandstone t ype of count ry . 
:Many times have I encountered 
this beaut ifnl ma1·supial whilst 
out armed wit h a fl ashligh t on 
nocturnal 1·ambles in Sydney's 
National P ark and else"·here. 
Good hearing is essen t ial if one 
is to obser ve the "Flvin o· 

" b 
Squirrel"; for on a dark nigh t 

'l' h e Rii n~·- ta ile cl Pe~ssum cl e r h ·es its JIOJiula r name fro m 
t h e tlrC h 4c• n s il<' t~til , whic h has a na k e d and ron J::·h e n e cl 
unders1a r fn c e nt tht.' t it• : w h c• n c o ile d around bran c h e s it 
is a very e ffic i e n t " n o n-skid' ' cl imhinl!: or~·a n . .\u~<t ·raUau 
}los:sunts a r <' :tls (l c a ll e cl tlh ~tl a n~ers in r e f eren c e t u t h e 
s truc•ture of th e hincl£oot, in " ·hic h th e 2u cl and 3rcl t o es 
t1rc ~·n·bbcd io~·e t h er ( syud a c t;\-l n u s ) , a c ha r a c ter, h o w­
CYe r , 11ot tleculinr t o t h e fn mi ly . 'l' h c g r e a t toe is 
Otl llos ab l e in a t hum h-likt' wa y to t h e oth (• r cli,~:its a s n 
f u r t h et:" c limbing a id. wJiile t h t> Io n A" :nul ~ ... e nsiti ve 

''"h i s k e r s are h e ltl t"nl o n uuc turna l rambl es. 
[P hot o.-.4.. J. ,lf<£rshall. 

the only way to locate t hem is 
to st and sti1l and listen in ­
tently for t he scr ape of t heir 
claws on t he rough ba rk as t hey 
](lap upwards. Their eyes glow 
like ignited matches when t he 
fla sh] ight is t ra ined ou t hem, 
but they r a r ely m ake any 
serious endeavour to escape t he 
sear ching r ays. This ma r supi a l, 
too, is frequent ly a ttacked by t icks : I 
have on more t han one occasion found 
theru lyin g dead i n t he bush with n o 
apparent injury other t han a few marks 
ou the ears. 

times call ed Scn1b or Swamp Wallabie 
are also seen f~dr1y frrquently on the 
heavily timbered hill ·i des. These sh ~· 
mar ·upia ls appear to lead a solitary exi t­
ence, usually feeding ingly hy night ~nd 
lying on t he sunny sjde of a large rock, 
or hidden deeply among stinging nf'tti<-'S 
a nd wil d raspbeuies by day. A well ­
known ornithologist, Mr. P . A. Gil bert, in 

'l'H E BLACK -TAILED W ALLABY. 

Black-tailed S c r u b ' ¥ a l l ab i es 
(M acr-opt t,s ualabatu s), wh ich a r e some-
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a paper en t it led "~Iigration,' ' r ecent ly 
read bef ore the Ornithological Section of 
t he Royal Zoological Society of N.S.Wales, 
stated that this wall aby migrat es from 
the coast to t he mountains in t he spring 
and returns in the a ut umn. My ow11 
obsen·ationR Ruppol't his contention, for· 
dul'ing the wint er· I have flushed a s manv 
as te~ "Black-tails" from the lmsh a roun d 
La dy Carrington's Drive in one afternoon. 
but during th~ summer months I ha,·e had 
t o journey mu ch farther· afield in order 
t o see three. 

A Nfl;l:lT·BUTLDING POS. U U . 

The Ring-ta iled P ossum (P se·udoclli irus 
laniqinosu8) is easily th e commonest of 
Sydney's manm pials , a ncl, wHh the pos­
s ible exception of the Alli ed R at (Ratttts 
a8simiz.i s), is the only animal 'vhich 
preff•J·s tl10 he a vv rain-forest " or " ·crub" 
to t he t imhpr·ed' hi llsides. Nests of this 
C]lH1int little mammal a re frcqnenU:v clis­
c?ver ecl in the ·cr·u b, usua ll;v in a lilly­
p ll ly (Eu,genia sm it ll ii ) or t urpentine 
( 1 y ncarpia laurifo lia ) sapling, a s often 
a~ not within a few f eet of t ll r oTou ncl. . n 
It l H u~uall~>' abo11 t t lw ize and ·hape of 
a · soccr r ' football a five-inch entrance 
being made in ihc .·ide. B racken palm· 
fibre, ~tril1o·y-bark fern"' dr' ' oTGls"'es and h . ' .,, ' h ., ' 

l ca \'Pl'l are thr most favoured material s 
w.;ecl in construc·tion. the ne ts usua 11y 
being buil t in :uav or J une, and fo1· .-ome 
t ime appea ring to t'emain untenanted. 
Abou t Septeml>et· it i . not unusual to 
scare a femal e Ring-tail from her nest 
wit h two bl'i o·h t-c"~ed 't"Q nn o·stcr s clin o·in o· 

f:'"l '-' .._, b b ~ 

t o hel' back a· she swings nimbly awa;v 
out of clanger. Hidr d hy her hmg prc­
henRile tail. Ftom October omnuds t he 
young appeat t o be left alone in t he ne~t- . 
i n the day t ime at lea ·t a ud grow steadily 
until about Xovemher or December , when 
one may occa ·ionallv fin h two lar<>'e . ~' ~ 

young tcrs h orn a ne t, which by nO\Y 

i a lmo t a mere pla ii m·m t he youno· 
' • 0 

having quite on tO'rown it and fi <:lttened t he 
id e . . \Vhether fue female po ~urn returm; 

at njght to suckle t he young after she 
leaves them in posses ·ion of the nest 1 
do not know, bu t one rarely ees a female 
with t he young dud ng the daytime after 

October , t hough perhaps the elates may 
differ considera bly in various locaJit ies 
due to varying climat ic and food condi­
tions. Of t en n ew nests under observation 
t his year only one was occupied before 
August, a nd t hi s by a large mal e possum 
which had probably misappr oprja.ted it. 
Qui te often nests a1·e built a n d never 
occupi ed. a h abit common in some birds, 
notably the Babblers ( P omatosto1n·us). 
After the female leaves her babies one of 
whi ch, by t h e way, is som etimfls several 
shades darker t ha n its t wi n, I imagine 
she l'et urns to dwell j n some favoured 
holJow sp out or trunk , for I have often 
flushed female Ring-tails as well as Silver­
gr·('.rs fl'om t hese hollows. 

A n :ulu l t S i h ·e r - g rey P oss tnu, s lao " ·inA' t lte 
c b nr:tc teristic l arge e a rs, :uu l b e a u t i fu l 
textu r e of t h e t'ur, t lt e Ya lue of ,, ·h i ch m ny 
ul t imate ly t h rc:·t t e n t h e :tn i nt:t l'S e xtinc t i o n . 
A t t:telJe d t c> t h e "bait" i s a str.ing · " Tltic h 
rel t-a ses t h e 1l : ts hlig h t; tnke u in N a tio n :t l 
Park, i t i llu s tr:tt es ltO\ V " 'ihl cre a t u r es 
uw~- h e l,hotogr :tt>h e d \vi t h o u t h arm in 

t h e i r natur a l h :nutt s . 
[Flashl ig ht photo.- A . J . J-lct?·s h all. 

T HF.: STLYE R·G RE Y POSSU M . 

rrhe charmi ng Silver -grey Possum 
( 'Prichosu ru s 1·ulpecula ) is <1 n o t h er 
sped c ·wh icb a ppear s to be still holding 
it s own despite the depr edations of 
trappe1·s a nd cyaniders for commercial 
gain. This popular marsupial, unlike t he 
Ring-t ail, produ ces only oue '1joey" 
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anmwlly, and it may, <'Y<'lt in its wil d 
state. be tamed fai r l y <'Hl:' ily. ~Ianv of 
the cam per . at Gnndamnin'n ha,·e 'wild 
SilYer-g1·eys coming down from t he trePs 
to accept dainty mm·s(-' ls each night. 
Particularly s n<·crssful in t hi s 1·esp ect i s 
1\[r. R. Bnchntlan , well-known to most o f 
the Australian J\In~~um un t m·alists, who. 
witll his grauddn nghter l'n t. has t anl<'d 
S<'\·rral of t h ese phalanger s. At t h e tim<' 
of writing, a mot her Sil ,·er-gr ey com<'~ 
down regularly <'Y<'l'Y night to ac·ccpt food , 
and is so tamr that she H<'<lrcely reseui s 
one examining the ' j oe~7' plainly Yisiblc 
in the pou ch. H er yec-11'-o ld son usual ly 
ho\'er s a shol't di stanc<' a way, eager t o 
~luu·e in t h<' lwnq1.1et, t hough hi m othe1· 
always keep s him firmly at a distanc-<' 
un t il her own Jnmger is apJH.'asecl. 

XATI\' E AXD I XTnODl'CJm HAT.· . 

Among t h e smnllrr mammal!:;. t h e 
"Allied Bush Rat" is undoubted ly t h e 
most comm on. Lidng in hollow stumpR, 
and among <h·iftwood iu th<· hear t of the 
!:it rub, o r bu !TOwing among l'OCks, 111 i H 

little l'Oclcut veui.tu·es fol'th at n ight to 
ft•ast on t h e f£lll<•n seeds of the Cabbage>· 
tt·ec Palm (Liristona au.·tralis), nnd a 
tn1p bai ted wi1 h a rah;in. if set at 1 h t> 
foot of a •'Cabbage-tree," will r arely fa i l 
1 o ea pttn·e a rn t. 

It is intcrcst inp: to not<' how <:omplei<•ly 
the long-tailt•d inhoduec<l spc<.:ie!'> ( R. 
rattu ·) has <Hla p ted it!-;clf 1o our lmHh 
<·onditions, a fa<'t which was not npp1·Pd · 
atcd by eal'li t'r w01·kcrs, and led to th <' 
species bei11 g gh·cn 11 0 l<·s~ than t h r e(' 
·epc-nate sdeniili <· names o n tllc mainlaud 
and three i 11 1\lsmania a.· well. One or 
these names was publislwd in Goul cl'=-­
famons '"o1·k, 1'll r Jfamnw/8 of :lwstralia , 
with t he following notes l>.r Si1· ' Villi<tm 
Madcay: " Th <• ouly exnmplC' of thi:-; 
l'arity which h:ls yet l.>ecn obtained ha~ 
hccu pr<-'sent<>d io the Austl'nlian :\luseum. 
. . . . It was caught at E lizabeth Bay, 
\\'here it inh<lbits the lofty /<Ju calypti and 
lmilds a nest <"lmong t he l.n·anche ·, with 
lpnves and twig~, 1 ike that of a bird." 'l'lw 
naml' arbori coln \vas Jn·ovided as a 
tl·ibute to 1 h ('~t· syh-an h a u n ts, <lnd it w;u; 
not until 1 :197 that man'!-5 ol d enemy W<1R 

recognized ns having a dopted the simple 
lift-' habits of t he local species. 

These similarities of habit are well 
shown in ihat when ship r ats were 
accidental ly introduce<.l to L ord IIowe 
I sla nd t hey quickly adapted themse1v(ls .to 
a sem i-a l'LHn·callife an<.l, unfortunately for 
t he indu stry, fed extens ivel;r upon t~e 
expor tn bh• seed of o.e I< entia palm · m 
the sa m(l " ·ay that t he local species feeds 
upon the seNls of the Cabbage-tree Palm. 
1~he A 11 icd Rat is r·eadily distinguish­

able from both introduced species by its 
much soft <>t and t hicker fur, while t he 
much Hhol'i<'r tail distiuguishes it from 
the hi p Rat ( R. ntftus) , and t he gener­
ally lighte1· build separates i t from the 
int roduced Sewer or Brown Rat (R. 
J/ on; c g icu.s ) . 

.\ _ uest of the Ye llon·-footed P o u c h e d 'lumw. 
in n snnds t one N t '\'e . 

[Photo.-A . .lfusun t vc. 

:'\1.\RSt:l'lAr, :'IIOVS J<: . 

_\n iulpn•kting li tth• ha11ntct· of ihe 
s;mchdone l<' dges is tlw Yellow-fooled 
Pouc:hNl :\louse ( J>/l((sr;ogalc flari]Jes). 
Dm·ing tlw past tln·ce y<'a t·.· I han• located 
rnany of tlwi1· cunn ingly hi dden g11m-1caf 
JH'Sts in w ind-wot·u <"nmnies in 1 he l'oofs 
of Ci:l\'(;'~ <lllCl ledg<>s, hut until la~·d .July 
had ne\ '<'t h<Hl t ile fol't 1me to find the 
owner~-; "<1 t home.'' thongh I had t wice 
~tm·tlC'cl Pou(·hed :\li<·<· 1'1·om tlwir np~ls 
locat<'d in t lw foundations of the <lcsct·ted 



~78 'PHE A t "RTRAL I AN ~IUSEU..::.M:........::n:..::i~A_<_.t 1_\_Z_T_N_r E_1.._. __ C_>_c .. _r._l_fi ._19_~_1. 
------------------------
nests of Lyre Birds (i.Jl cnura no,;CC'­
hollandice) which were perched high up 0 11 

the c-liff-face in almost inaccessible p-osi ­
tions . On t he ex('cptional oc<'asion I wa.s 
walkirag along thr foot of a particularly 
stepp ord~id-strewn ~andstone cliff sear ch ­
ing for Lyre Bird.·' nests. when I no1 iN'<i 
the tips of a few l e~:wes pt·otrndin g from 
a hole in t he roof of a c<l \'(' ~ome thiri y 
feet above. After a stiff climb, I reaclHcod 
the nest and was successful in seeurin v: 
fonr out of t he five mice within. Con­
tJ·ary to expectati ons, the feet were buff. 
not pure yellow as t he specific name 
(fla!iipr..c;) would l<•ad OlH' to imagine, 
while the back and head were dusky 
brown, gri?Jzled with yell owish t ips, t he 
under -parts being pal er. 

" ' hen first sta l'tled from t heir neRts, t he 
'·Yellow-footR" were easily captured, but 
onC'e their ryes he<·ame accustomed to the 
brillian t snnshine, they were extremely 
difficult to handl<>. They ar c remarkably 
adept at running ~upside clown along the 
pitted roof of t he eavern, a ided by t heir 
HCI'I·ated foot-pads and sharp claws; in 
fa ct. it was essen t ial for t lH'tu to proceed 
in thi}; mnnnPr to r·eac-h th<• ir nest. \Ylwn 

l\lr. Et·ne ·t " ' undel"li<"h. F .R.A.S. , a 
fornwr Tnu:;tee, in addition to hi · gift of 
the bnst of QuN'n Xefertiti described in 
this iH~ne, has j.tt'nrronsly presentpd to 
the )lnseum Libt·<ny a fine erie · of 
volnnH'!-{ publiglwd hy t he Bl'itish t hool 
of .\ r(" hreology in Bgypt. Thi s is a vrry 
va1U<1 bl<> donation. snppl<' D1('llt ing our o"·n 
,·olumeH to a n~ry C'OnsidPr<tbl e degr·ee. 

* * * 
Through t he kindne.·s of Dr. ll. L. 

<' lark. we ha,·e re<·(•ntly recch·ed fl-om t h e 
Museum of ( 'ompar a th·e Zoology. 

ambridge, llas!-1<1Chusett~::;, a erie of 
foreign echinoids. Thi m a tel"ia 1 will not 
only spn e to ft 11 ~aps in Ol.ll' colledion s, 

on t he ground t hey progre. sed with a 
seri<>~ of ~hort leaps in a manner 
r eminiReent of the l ittle P etctUI't l,.<;, and 
t hey could nH:<.' up a tre<) with t he grace 
and agility of a Ring-tail. Two of t hese 
m:-n supial mi('(' are now in t he coll rrtion 
of the Australian ~fn s<'nm, where the~­
wer<' lodged for study purposes. 

'l'h<' nest wa s situated in a particularly 
orchidaceons section of the cliff; Rock 
LHit•s, Liparus, and " Ra tstail s" clung to 
the H a nd st one a round, "Grass" 
(Gym bidiu.m) orchids grew plentifully in 
fallen logs nearby, whil st four spedes of 
terrestria l or chids gr ew profust>ly amid 
t he da rk green moss which covered the 
fall en boulder!:; at the foot of th e cliffs. 
In su ch lovely surrom1dings dwell these 
sha rp-toothed l ittle con ·ins of the mar­
supial "Native C'ats," hun t ing t heir mixed 
diet of wild fruits and insect s. Let us 
h ope t hat t h r h · wise "safety-first" build­
ing activities will pi'o\·e a salYation 
against the arch-enemy of our small 
mammals, t he domestic cat gone wild, and 
that our grent ~at ional Park will ever 
pron~ a ha ,·en to the nat ive faun a for all 
timp to come. 

bnt will a l~o be of great a ssistance in the 
~tndy of onr own A ustralian species. 

* 
He<"ent d !:i ito1·s include Dr. J. Howard 

C'ook, )l.R., F .R.C.S., of the Uganda 
Mission; Professor \ Villiam \Vright. 
Jl,.H.C.S. , ~LB. , Ch.B., of the Royal Col· 
legP of Surg<'otHi, L ondon, who was much 
inteeested in some of 1he preparatoria1 
w01·k now in progress; Mr. F . E . "'illiam~, 
Gon'rnment Anthropolog ist, Papua · Mr. 
Leo Austen, Assistant R esident l\Iagis­
tratP, Papua: l\Ir. . E. Hart, Tionoran· 
f'oneRpondent, Guadalcaual, Briti~h 
Rolomons. 
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Skates and Rays 
BY G. P. WHI'l'LEY. 

A 'l' YPICAL ~tin gray is ~haped some­
what like a boy's kite, the fore­
pads, con sistin g of t he joined head 

and body, nre flat and roughly diamond­
shaped 1 ike the m a in port ion of a kite, and 
the ta il js genprally mot·e 01· less long and 
thin, and trail R behi nd the body. Sting­
rays ar€' closely a lli€'d to sharks in stru c­
ture and anatomy, but differ mainly in 
heing flattened. If one could imagine l\Irs. 
Xeptnne using n mangle beneath the se}) 
ou wa shing day, it would not be difficult 
to roncei ,.e a sti ng1·a;r as n shark which 
has been pass<'d i ht·ough the 1·ollers of the 
mangle, and enwrgerl in su<:h a depressed 
eondi.tion t hat its g ill-slits haYe come to 
1'€'. t benea1 h it· body, and its side-fin 
ha Ye been eomdd<.>ra hly ,Yidened. But 
this fantasy, of course, does not explain 
ho,,· stingeays really came jnto being. 
Pt·obably the g1·e;;tt -great-grandfather~ 
and gr~mdmo1 het·s of t he ~harks and rays 
millions of yem·R ago had some sor t of 
famil y separatio n · one group decid~d to 
:;;wjm along t he bottom of t he sea looking 
fa t· food, whils t a uother mo1·c in~:;pired 
gronp decided to ~NU'('h t he upper \Ya t~1·s 
to ·ee what they conl d find. The bottom­
hnnters beean~c fiat and lazy, and 
skimmed o,·r•· the spa-fioor aR if t hey wpre 
n part of it. a 11 cl ~<l n' l'i c to t lw stingray 
family and its r elations . T he frE'e-swim­
ming · antestors . <lC\·eJopN1 gt·aceful fo1·m s 
for Hpt~rdy tra vPl, and e,·entually became 
the sbm·k family. 

There w<•J·e other fe:1 mily sepm·ation a: 
w~·ll in t llC c·om·se of t he ages, but the 
spli t betwN•n 1lw shal'ln; and the rays iR 
the one whid1 m ost c·onc<'rns u s here. Th e 
bo1 tom-hann fitw l'H'' S inhabit all warm t-- ,r 

seas, and sotll <' pxie11d into far northern 
and SOllth<•t·n 1 a 1 i11Hl<'J-;, but t lJey prefet· 
as a t'll l<• fn irly sha l low "·a1·m watet· in 
\\' h j (' h i () 1 h· ('. 

C LASS I FlCA.TIOX. 

The hue r ays and their allies are 
gr ouped in an order , known as t he 
Batoidei, of the huge ela. s of anjroals 

,\ youn~ Fitltlll•r Ray ('l'r,·~otwr­
r h i na fa :o~ t'i:lfa ) fro m s~w Su ulh 
'''a l (':o~ . shnwin~ t h e <•h:tr:t<: i t'r isli<• 
nt:trkin~s. ( JIIuslration by co urt~sy 
oC the Linnt"an 1;ociety of =-:e w South 

\\'al es. ) 
[AIIan R. M cCulloch, del. 

wh i<'h i nd ud<'H t ll <' ~lunks as wel l. Po1· 
Jn·t .. ~ent pnl']WHC'fo{ IPI n: diride t lw rays 
in t o iwo g t·ollps which can be di s­
i iuguislw cl as the t·ay.· with thi ck tail s 
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and t hose with thin ta il s. Ray~ a~ a 
whole do not require strong tail~ for 
swimming-, so the more hi~hly pedal ized 
of 1ll ri1· r ·a nk~. thr nri~tocracy of ray~. 
I·arely hn\'C' any tnil-fin at all. but only a 
sl rn clc•r whip-1 i kr <l pJwn cl age. T1H' h n m b 1 <' e 
rurmbe1·~ with thic·k tail. · lwtraY their con­
nc>C'tion with t lw ~harks and still use their 
t a il -fin Hncl smn ll <lot·sal fin for swi mmin g, 
whC'rc>M; th r thin -tail ed 1·ays just twis;t 
ftom :-; ick 1 o s ide• m· '\'n vp theh· wing-likt> 
fin ~ and 1-{w im g i·ac·e fnll y in that "·ay. 
llrhind tlw eyN~ of a ra y m ay be se(.)n two 
<l f'Pl'hH·P:-; known n!-l spin1cles · wate1· is 
1"<1 ken irr 11nong h the!'W a nd passed over the 
gills and ou t th1·ongh the g-ill-slits beneaH1. 

'rh<' RIH)\·c1-nosrd R ay is a ('Ommon Xew 
Rou1h \\'a 1<•:-; c•xa mplP of a th itk-tailed ra~. 
1 t ha.· a long hlp<'l'ing ~mont which looks 
as if it mig ht he mwd for shon:-lling tlw 
sandy hottom on• J· whieh t he species js 
caught. A IW<H' rrl<lti,-e iR the beautiful 
\Yh itP-spot t<'d Hay of t lw tropics whieh 
is mpt with in notthcrn ..\u:tralia. Thesr 
rays :11·c• somc•tim('H called Guitar F ishes. 
been u:-;p in gc.• nc i·a I outline they r e embl r 
t hn t m usiea1 in:trumcnt. 

11 hc Ji' iddlcr Ray is another kind of 
Hhovcl-nos<•d Rny, but it derh·es its name 
from the ·tdkiug markings on its body, 
wh i eh look rH f lwr 1 ike the scroll-like holes 
ot· the pm·fling of t he body of a violin. 
Lik<• 1 ht> Shovc.• I-nos<>d Rny the Fiddler i s 
n common rstun l'inc :peci<>s in Kew South 
'V<tl <'~, <t ncl a Ita in. a IPugth of about fou1· 
fc•et. 

J<; LE('TRJC' HAYR. 

ElectJ'i<- Ray. or :Xnmbfi sbe~ con titu te 
the IH'X1 ~l'oup of t he thi ck-tailed y·ays. 
T lwsc <ll'P a ll ch<uact(:'rizecl by the pos­
sc.•s. ion o·f spC'C'ially i nitE' L'\'ated areas of 
mus<: l<'~ on c.•adt side of t he body whi ch 
<·•m g<' JH'rntt• <lll E> ledrit <·unent at the 
will of thl• fiRh. '!' he 1-:hoc·k is sufficient 
to lw f<.•lt kcC'nly by man, aud must br 
deadly to the fi~hrs npon which the 
l·~ IP C' f 1·ie Hn,vs f'PNl, or <'lse a Yel'y effective 
protec-t io n ttgainst rn<'mies. The little 
Nmul>fikh of rr asmania and south-eastern 
Australia is c·omm on ly <:aught by t he 
traw ler H; it is n <: hestnu t-f'oloured fish up 
to <l bont t hirt een inches in length, and 

'l' h e E lectric.• fl:•:-· nr X u mhfish (Hnm os 
IIICHIUllt Cr ;\·g ium) b u rie100 itsel f i n snnd 
:nul JUir:lb' I"Cs i ts 11rey b y electric 
s h ot•ks. S tH~Cimen f r o m o n: C :IJIC Hnwke, 
New Sout h "\Vales. (Illustr ation by 
cou J·Lcsy of lhe Linnean Society of 

New Houth \Vales.) 
[Ailan R. McCulloch. del. 

has a long t llick 1 ail. The eommon 
E l<•ctric H <1y o1· N nmbfish looks more like 
a lnmp of lwPf t hHn a f-isb. Tbe body 
is p l u m p HlHl ofte11 twisted into curious 
shap<'5i 1-{0 <1s to appear deformed, and tiH' 
ta il and dorsal fiu, thonp;h d eYelopecl, nrc 
''<' I'~' sma 11; t he eye~. too, are quite incon­
l"o\Pknons. I h<we FWYera l times ·rcn this 
S]W('i<'~ wnslwd nshon' at Botany Ba;r. 
'rhat i1 has well-de,·eloped elec·tl'ic powet·. 
may l><' appl'Ptiated from the follo"·ing 
accou n t of a X n mbfish from the pen of tlte 
la te A. H . l\IcCnlloeh: 

''A pa l'ty of hiolog~' ~tudents from th<' 
U nhcl'si1y o n t heir annn<ll excurs ion to 
Pcn·t Rtpplwn~, l'C<'E'nt1y disCOY(>red a 
mNlium-sized Pxawple of the comnton 
:SlH'(' iPs, lf .IJJJJiarce subHi.r;ra, in shallow 
W<:l t(•r. Tt lnH·t·owed beneath the sand with 
<•xt t·HOI'(linary rapidity when i t obserred 
theh- ])l'CI'Wli<.:P, doubtless realizing the 
pe<·nli<n iiHtni~ i t iYeneRs of such people. 
Hnt n 11 to no avail. Ouc mem1Je1· of the 
party s;('i z<'<l a water-Jogged stick and 
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rowmcuced i o d ig i t out, while another. 
una ware of t he iden t ity of t h e prey, simul­
taneously Rtabbcd it with a fer ocious 
looking bowi c-knife. B oth jumped se,·ern I 
feet in tlH' <1 ir as t he.v r eceh ·ed a d ol en t 
shock, and ,·cr y nenrly a ll owed the fi h t o 
C' cape. rt W<1 S eh a rn C'ter isti call;v clum !';y 
in it mon~meni , howcY{'r, a nd consiclen~d 

its grea 1 <'~1 Ra fe t.v lny in seclusion bellN1 th 
the sand. Bn t the st uden ts wer e n ot to 
he deni eil 1lw <'xpcrien cE' of testing it:-; 
dectric 1H'oper 1 iPs, so it wa s soon scooped 
ont on to ih<' bea ch , where it was pre­
rail<)d u pon to deliver <lbout :fifty su cceR­
~ivc shoeks i n a ~pn('e of ten minutrs o t· 
. o. These wet·e q nit c intense a t first, bu t 
gradua lly w<•akened, and were felt f l'om 
a ll parts o f the fi ~h , including even t he 
n n tral fi ns a nd t he rim o f t he s nout. A n 
effor t to kill t h<' fish b~r s t a bbing it sud ­
denly t hrough t he brain produced a di s­
charge wh ich r esembled a blow on t he 
biceps of the :ta bber , due to t he sudden 
cont raction of that 1uu. c· le .... The elee­
tric organ s of E urop ean numbtish€s ha ,·e 
bern stndiC'd i n cl eta il , a nd m ost intere~t­
ing data concernjng them h a ,·e been 
gather ed togrther. T he organ con sist s of 
a series of hexa~onal cells arranged 
verti cally b<:>tw een t lw u pper a nd lowc1· 
surfaceR and till ed wHh a jelly-like ~ub­
stance. The d isch arge ha s all t he pro­
per t ies of e lectricity, a nd will both can s<) 
a spark a nd m agnetize a n eedle." 

In deep wa ter off t he l ndia n coast t here 
Ji,·es a curious electric r ay which i. quite 
blind. 

S K AT ES. 

The lm·ge~t group of t hick-hliled rays 
is the skate family in which many s pecies 
are cla · ed . A s kate has a Jong flattenerl 
tnil with a smal l t ail -fin a t its extremity. 
The snou t is gene1·a lly pointed, and the 
ventr a l fins s itu a1ed far th er behind the 
pector als t ha n i s n su a l in most r a ys. T he 
back is gene1·a l ly studded wit h th orn-like 
spines, which <HC more plentifu~ in t he 
males, bnt t her e is n o dorsal sp1n e such 
as is met wit h in t he stin g t·ays. The m ale 
skate has sharp cusps on his t eeth , but 
the t eet h of the female a re flatten ed. 
Skates, or , as t hey arc sometimes called, 

' l' wn S tun·(•! - n ost•cl R ays (A iltyc h otrema 
rostrata ) a ncl n co mm o n S tiup;are e (Urolo 1•hu~; 
tt•stat>t•u s) <•:tug h t fr um t h e b e:tc h a t Trinl Rny. 

[Pholo.-A. Mnsg~·ave. 

' l'hoJ·nlHltk H Hyl-\, lny r~gf.i ,·a ty in g in size 
i11 t lw diiTt> J·e11 t ~pPcies. 

'rhe egg i : e n<.: losed in a tough leathery 
or horny shell o f a ht·ownish c-olour, a nd i~. 
as n rul r ra i hrr obl ong, a nd \YHh a kind 
of ha n dl<? n t each coenC't li ke a stretcher ; 
i1 is known <l~ a Hkate banow, or more 
poetically, a nwrma id'~ pur e. 

Of a11 t lw 1·ayH, skate are t he mo t 
popn la r as foo d. T hC' pectoral fins ot• 
wing. <11'<' d eli c-ious when c:ooked. and have 
a r nt lw r gela ti n011. eonsi. teney due to tbe 
sof t n(;>~H of i h<? cm·til<lgi non. fin-rays. The 
c·ommon t'nstcJ·n Au. t r a1ian species is 
ratl l<'I.' smnll hut iN frequen t ly caught by 
tra w lmg and is wol'thy of the attention 
~J f <'pi cm·C's. P 0t·so1w 1l:y, after having eaten 
1t Hn d <'O ITIJHHC'<l it with f1·esh :fish aboard 
t l1 e tra wlet'H. T must say that I fo und it 
m or<' 1 o my taste t han . nch fish as flathead 
a nd nann<>gai. 
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In southern Austi·Hlian waters large 
skates occur, some well OYer fiye feet in 
length, and tlwse may one day be 
exploited c·omnwrcially when people 
realizE' that there is a well-stocked larder 
in our ~eas apart from the one in our 
stockyards. upon which we draw so 
heaYily. In the Orient, skates are dried 
for food, but fl·esh skates, rays, and 
sharks are some of the tHstiest fish in the 
~Sea . Stingrays arr sometimC's sold as skate 
in Sydney and small fi sh-eating sharks, 
such as dogfishes, can often be procured 
disguised under the names "English 
Salmon" OI' "Smoked lladdock." 

There arr several speeies of skate in 
Australia, Home of them of small size and 
beautifully ornamented, but the common­
est is t he trawled :pecic · Raja australis. 

.''l'IXGAREJ.::. 

\Ye now l'<'tm·n to a consideration of the 
group whid1 T h<H'<' tnlled t he thin-tailed 
ray~, and tlw mos t important family in 
thiR group i~ 1 hn t of the tingrays or 
sting<H<'<'S. Rtingal'ec i merely an ..dmeri­
cau and Austrnlicm tonnption of the term 
8ti~tgray, aud !hp <':qn·essions a t·e prac­
tic·ally synonylllous. ThoRe with a short 
tail and tail -fin and n spine have been 
designatrd it'll<' f.>t ingnt·c•e:. In stingray~ 
gellrre~lly thp i<lil is wt•ak, oftrn " ·hip-like, 
and U!-Wlcss 1'01· Hwi nnning; it is, however, 
ar·mNl wi I h on<• or m01·e strong dorsal 
Hpi nr!-i, f1·om se,·era l iudws to a foot long 
in large SJWtinwns. nnd hadng barbs 
along <'a<'lt sidt>. HtiHgarees can inflict 
a spn•rc womHl h)' hudt ing the tail about 
and stabbing with 1lw ~pine. and blood 
poi~oning oft<•n <•nsups when a man i s 
woutHlrd hy thi s nnH·ns-covet·ed weapon. 
I may rrf<•r to two c-ase: het·e. The fit· t, 
whi<·h c·onu•s front \Y .. \ustra1ia, was re­
port P<l in <1 HydnP)' rww:·qmpei· ; the second 
i: q nott•<l ft·orn a " ·or-1.: on the ti she. of 
M<llahar, lndi;l: 

''.\n intidt•nt llllpt·<•<.:eclented in the his­
tory of 1hP IH'<trling- indn!';try is repol'ted 
hom Br·oomc : .J. l\J. .Ar<.: her, a di,~et·, was 
attad\:P<l h_y a :5 <'Wt. Stingray, whic·h 
dn>n• its spr·ratPd hHrh l'igh t thr·ough his 
thigh, fit·st pi<'tTing his dh·ing dl'f•ss aml 

three flannel garments. Re was grievously 
wounded, a nd suffered agony before the 
pain was alleviated at the Broome Hos­
pital." And again: " In one instance an 
old man was admitted to the Civil Hos­
pital in Cochin for mortification of the 
arm, due to a wound inflicted by a sting­
t·ay, which he attrmpted to drag out of 
the sea into a boat. It wound its tail 
t·ound his a1·m, and dragged its sp ine 
t ht·ough the muRtles down nearly to the 
bone." 

It has been suggested that there are 
venom glands associated with the spines 
of stingare('s, but it seems that the slime 
of the fish entering the wound is respon­
sible for the pain and poisoning which 
accompany an attack. ))'lost of the 
stingarers encountet·ed by fishermen are 
not ,·ery large, but huge specimens art' 
met with in deeper water, a nd usually 
get their tails chopped off by the fisher· 
men bPfore they can do much damage. 
1Yhcn Captain Cook's Yessel the En· 
dea cou r made Botany Bay, the sailors 
caugh L l:w,·era l large rays, and the follow· 
ing dcscl'iption is taken from Hawkes· 
worth's account of Cook's yoyage : 

Friday, 4 May, 1770. 

[The Second Lieutenant] had observed that 
the large sting-rays, of which there is great 
plenty in the bay, followed the flowing tide into 
very shallow water; he therefore took the 
opportunity of flood, and strucl{ several in not 
more than two or three feet water: one of them 
weighed no less than two hundred and forty 
pounds after his entr a ils were taken out. 

Saturday, 5. The next morning, as the wind 
s till continued northerly, I (that is, Cook] sent 
out the yawl again, and the people struck one 
s till larger, for when his entrails were taken 
out he weighed three hundred and thir ty·six 
pounds. 

The g r eat quantity of plants which Mr. Banks 
and Dr. Solander collected in this place induced 
me to g ive it the name of BoTA~Y Ba.Y. 

In Captain Cooks autogl'aph jout'nal, 
this l ocH I ity was ol'igiually uamerl Sting 
Rays ll;ubom·, but these words were 
(TO!-;st'd out n nd BotaniRt Bay and finally 
Botany Bny were substituted . 

Stillg<lt'N'S <H'(' common in all warm 
!-icns, and tlwre at·e mmty specie::; in Aus· 
tt·e:tlin. :4ometimes when the tide has ebbed 
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and left dry an extensive mud flat, the 
resting places of stingarees may be seen 
at intervals where c·lea r spaces in t he mud 
and sand have been scooped out by these 
creatures. They 1ie motionless on the 
bottom fo1· considerable l)eriods and feed 
on crabs, shellfish , and other small 
animals, which they can crush to pieces 
with their rows of close-set teeth. "\Vhen 
wading at night near a cora l isle in 
Queensland, I have seen small stony-eyed 
stingrays gliding over t he sandy bottom 
inshore. A blue spotted spedes of great 
beauty is very common on the Great 
Barrier Reef, whilst huge brutes come 
over the coral reefs at high water, and 
leave again before the tide ebbs and 
strands them in the lagoon; but they 
leave traces behind, for one often finds 
clams or other molluscs ·with thi ck shells 
cracked as if they had been broken in a 
vice, and one can only wonder at t he 
tremendous strength of the jaws of tlH' 
mighty rays who can thus break up su ch 
seemingly impr egnable objects. When 
wandering through a tangled maze of 
roots in t he shallow waters of a man­
grove swamp in north Queensland, I re­
cently came across another kind of 
stingaree. In t he shadows of the man­
grove l<~aves and roots it was difficult to 
distin guish t he features of the muddy 
bottom, with its crabs and fishes and 
molluscs, and as I was t h1·eading my way 
along a narrow laneway in the dim forest, 
it was only the timely recognition of a 
stingaree's tail protruding from a tangle 
of roots that prevented me from treading 
on the anjmal, for it was of the same 
colour as the shadowy mud and did not 
move as I approached. However I 
managed to catch i t in a n et, and the 
specimen, which is now in t he Australian 
Museum, 1n·oved to belong t o a t1·opical 
species not then known from Au.·tl-alia. 

Some of the stingr ays h ave curious 
fashions so far as theil· tails are con­
cerned. Th e Fan-tailed Ray has a flap of 
skin extending along the lower part of Hs 
tail, making it look like a long feather; 
its skin is used for making tambouri nP­
like instruments in Sumatra . Til e Coach-

whip Ray has a tail several times as long 
as its head and body added together. 

The common stingarees of Sydney are 
caught by the trawlers and sometimes 
sold in the fish shops as skate. They 
have a short tail with a rounded fin, but 
have the usual stingray spine and are 
most easily distinguished by their colours, 
their names being the Yellow-backed, 
Green-backed, Sandy-backed and Common 
S tingarees respectively. 

The Rat-tailed Ray or Butterfly Ray 
is much wider t han His long, and is found 
in Queensland and northern New South 
\Vales. It r·ather reminds me of a ghost 
like t he ones children make by writing in 
ink on a piece of paper and then folding 
it so that the ink runs and forms a sym­
metrical design of fantastic shape. 

The Butte1·fly Ray has wings up to three 
feet across, but its tail is very short and 
thin, and a. pair of small eyes gaze fr·om 
this expansive body with quite a surprised 
look about them. 

Of what use are stinga1·ees? There is 
at present pr·actically no demand for them 
as food, and t hey are usually returned t o 
the wate1· after being caught. The skin in 
most rays is not so rough as that of sharks 
and consequently cannot be used for 
sha.green or employed for making leather. 
The fins are used in the production of gela­
tine, and the rest of the body makes good 
fertHizer. Natives of Pacific islands use 
the spiny . kin of one of the stingrays as 
a ra.·p, and ma.ke needles or awls out of 
the spines of the tails of rays. In Aus­
trali a, at least, the chief use of stingrays 
is as objects for dissection, and many 
specimens are used at the universities to 
teach the beginnings of vertebrate 
anatomy to student: of :cience and medi · 
cine. The internal tructure of stingrays 
their brains, the heart, and other organs 
ar·e of great interest but hardly come 
wHhin the scope of this ar·ticle. 

EAGLI<J RAYS . 

Two more families of rays claim our 
attention, and tbi. brief resume of the 
Austr·alian Batoidei wil1 be brought to a 
clo~e. 



THE AC TRALIAX l\IGSErl\1 l\IAGAZI XE. 0f'T. lH. 1n:n. 

'l'he Eagh• Ray i f:l a htq.!;c 
animal with t he top of thr 
he:-Hl elrnl i P<l into a sor1 of 
clome quite unlike the J·aih<•!· 
flattened hrads of most rnys. 
I t is an oli\'(•-hr·own . pe<.:i(ls 
often orna nwntcd with larg<' 
blne spots, nnd is not un­
common <l t c·rl'tain ·ea sons 
in Xew Houth Wal(ls and 
Yictol'ia. 1 t is also call ed 
1hr ~lill Rny, becau:c its 
t<'<'th are i 11 the form or f1nt 
plntes whidt gr·ind Hs food 
in a mallnrt· Himilat· to t he 
c-rushing of millstones. ('rnh~ 
and mollul-;('s m·e thr main 
i tc111s in thr Ea~le Ray·~ dic'L 

The SpoiiNl Ec-lgle Rny iH 
a graceful i t·opieal spPd<•s 
\\'hic·h apJHH'<'n tl .Y lh·e:.; m~ar 
the"' . m-face of ilw sea, and 
so met imP~ I Paps tlrm· of 1 he· 
\\'Htcr. It is (hnk g1·ey, ''"it h 
r1 cbulou · spoi l-; of white on 
its ha ck. 1 t has <l loug tap<'l'· 
in~ 1ail and a rather }H'O­

nounced snout: f1·om t hi s it 
del'ire. tlw name Dnc:kbill 
Hc.1y. This HJW<'ies iF; widely 
distril.mtN1, and t eaches ;t 

\\'idth Of !-llX fppt, 

m ;n L l•' l ~TTES. 

'l'hc ~ia ni of' n 11 the ray!-i i!-i 
I h£' De,·il Ji' i!';lt. A mutilah•d 
Kpe<· imen thid(•cn nncl a h<l lf 
f<•ct wide• iK in the Austra­
lian Mu. ru111 from :Xew 
~onth \Y<ll t·~. but though 
~en.•ral oftlw~P gr·Nlt animal~ 
h:wp brcn ea11ght in Aus­
t r•ttl iau watrrf.i, 1ht>y han• not 
heen pre:enrd and ,-ery 
little i: known c·orH:ernin~ 
tlw spfcirs. ~\ u ont ~tmHling 
<'h<lracteri ·ti c: of the Dcvi I 
Fi~h i~ ih<• JH'<'S<•nee of lo11g 
arms or· horns, on£' On<' <•nch 
lll OUtlt. 

(: inn t Oe , · iJ F is h (;ll ;t n ta n lfrNii ) cau g h t i n C :t tle :Hawke nn ,·. 
Top: F r ont \ ' i c n ·, s h o n ·inJ.!,' h urn s o n each s ill <• nl' t h e n · ide mou t h . 
~fiddl e: l n cl<•r s u rf:tee. s h u w ittJ.!,' wicle g iJl-s l its. B ottom: Durs n l 

s u rfn<'e. "\V id t h , fou rtt.•en ft•t•t. 

[Photo.-G. E . Tam~c,·. 

side of tlw 

8ma1Jrr lk\'il Fishe. ar·p fa ir·ly common 
in Qneenshlnd :md nortiH•r·n ~\ushali;ln 

wate1·s, w h <'I'<' they art> c·<~llcd Di:.UIIOlld 
F ishes. 'rlw giant Dedi L•'h;lL which may 
br On'r t WC'n1v feet w ide swims at t he 
snrf~ <·e of 1he ·~<'<l a nd is ~aid to bNlt t he 
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water "·ith its hu p;C' wing-like fins, 
frightening a school of fi shes into a den s(' 
mnss; it t hen employs the h orn-like a l'mR 

to push its food into it ~ m o ui h . Harpoon­
ing Devil F is hes is a t h rilling sp ort in 
American \n1 ters, a8 the~w huge rays fl·e­
qncutly to·w a launch fo1· a considerabl e 
distauee before becolll ing exha usted, o1· 
ma~· 1N1p from the wnter and tluow tlwm­
sch·e. at t he boat. whidl i s e ither cap. ized 
o1· smash<.'d. The gJ'('<lt Hat J.l"ish of the 
\Ycst Tndies is 11101'(' t han (i "e fe-et across 
t he fins when born . Acconnts have been 
given of huge Devi l li'is hes attacking 
. " ·immer s by graspin p; them in t heir 

The )laori name of the :Kew Zealand 
''lizard," Sphenodon punctatus, is vari ­
ously spelt. Some a uthorities use the 
fonn tuatm·a, and t hh; was the sp elling 
Hdopted in the July number of t h e 
M AGAZJ :--:F:. 

Since t hat was issued a letter ha been 
received from l\lr. C. Bradney, of Xol'th 
Auc:kland, Sew Zealand, in which he 
informs us t ha t the <'Ol'l'ect spelling of 
the 11ame is tuatara, t he s(->con d a bei ng 
. hort; if it were sp el t with an e t he name 
wonld , according to the phonetics of tl1e 
l\Iaor i language, be pron ounced tuateyra . 

\Ye are obliged to l\lr. Bradney fo1· t h is 
to t•rection and shall not offend again. 

In September the 1-tange t's' League held 
an c.•xh ibition in the H lax land Galleries 
of 1\[essrs. Parme1· a nd Co. This is the 
xecond Bush1and ExhluiUon staged by th e 
League. which is doing- ('XCell ent wor k in 

horn s, and there i ~ probably an <:>lement 
of fact in these tales. 

It has been J'<'POJ·tcd that a diver was 
at work at Thursday I sland, north 
Qu eensland, when lw noticed a grNlt 
shadow over him. Immediately after· 
,,·at·ds he was s w<'pt off hi. feet as a giant 
D C'Yi1 Fi h cizcd 1 he 1 ife line and air-
1 nbe by foldin~ it.' front flipper.· t onnd 
tlw m. Then , feelin~ the strain, it nu.;hed 
off at full speed. 'l'hC' people in t he bon t 
did all they could, b11t by the time they 
had disentagled the lin <?, the unfot·tuna tc 
man was dead. 

its endeavour to prc:eiTe and to create an 
inte11igent inter~st in our natiYe flora and 
fauna. The exhibi t· were of a divPrHe 
character, and in cl nd<."'d floral displays, (1X ­

hibits of products from onr eucalypts and 
other trees. artid<'s manufactured from 
Australian t imhel's, photograph . draw­
ing and paintin~ · of IJu hland :<:enery 
and of animal and p lant life. The Aus­
tralian )luseum contributed an exhibit of 
mo unted mammals, bird: and other sp<>ci­
mens, and of aboriginal tone 1mplemcn t · . 
A group of live Native Bears from Koala 
P ark, Castle llill, c1·eated great iutct·cst. 

* * * * 

At the end of ~\ugu~t .Mr .. J. A. 
'r rimble, enior <'1<'1'1.- seYered hi: con­
rwction with the 'ill n!'\cnm after twent:y­
i wo years' seni<"C'. 'ro mark the occasi~n 
mC'mbers of t lw ~'taff presented )ft·. 
'rl'imble with a smoke1·'s ·tand and a set 
o f pipes as ID<'lll<.'ntoe of long and 
plt>asant assoc·iation. 
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Aboriginal Flaked Implements 
Rr W. "\\r. TnoltPE, l~thnologist. 

BEFORE tlw nsP of na"'tals was dis­
c·oYrt·Nl, man dl•pPllded lat·gely upon 
stone to supply mnterial f01· his 

implements and weapons. The prehistoric 
p(>oples of Europe, Asia, and America 
used stone, and t here nre some races 
livin~ to-dny who dppend npon it for the 
purposes indicated . 

The Au:tralian aborigines were skilled 
workPrs in stone. and. l>,v reason of the 
nnmhrr ancl nn·it•ty of theit· aetefacts, we 
<"an, in a measure, follow tlw deYelopme11t 

6 

11 
12 

of their lithic eultm·c. From the simpl<' 
flake to the more tomplex or specializrd 
implement, it is <lll nlmost continuon: 
~tot·~r . 

SILICEO! ·s INu\ ro; wOJU<. 

On account of t lwir peculiar fraetnrC'. 
siliceous or flinty stones lend t hemsehes 
admirably to the p1·acticP of flaking and 
chipping. These stones haYe what is 
tet·med a conchoidn 1 ot· shell-like fracture: 
that is, they break with a mathematically 
<:m·,·rcl surface. 'rh iK rnrve is inelined to-

8 9 

13 

,\lulriJ:i ual F lnkt>d lu11•h•m c u ts. from t h e const uf :\'t'"' 5'outh \V:dcs (n•tluc·~·d ,, . t"u-li flhs).: 
1. l"t•r:t p (•r. c1r knife.• (idcnl form) . .Z. Delicate l y trimmed " ;.::ra,·('r.'' a and 4. •4Sid<·-scraJI{'rs: 
:; n ncl ; . "1-"': Jouerns.'' or t•hi tlJI<•cl-hack imJIIcmc n ts. H aud /'i. C hitiiH.•d -h:t(•k " IHlints.'' ur ".scarc­
Ot>rs. " 0. 'J'rinuuecl sernJH' r. 10 . .. Buttou" flnkt•. 11 - 18 ··Thtuub-nail .sc·r<lll<-rs.'' 1~. :\'oh·IH•cl 

l<<'rapt• r . 
[Pho to.-C. Clutton. 
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wards the opposi te face of the mass, so 
that, when well directed percussion takes 
place. a sharp edge is normally produced. 
Conchoidal fracture is more pronounc~d 
in some fo1·ms of si liceou s material t han 
in others. By r eason of th~ hardness and 
behaviour of the material when deftly 
broken, it was both difficult and unneces­
sary to r esort to grinding flaked imple­
ments, though they are often found side 
by side with axes and knives which have 
been, in t heir manufachue, subjected to 
abrasive treatment. 

Flakework is normally produced by 
two distinct processes, namely, flaking 
and chipping. The first consists of the 
remoYal, by percu.ssion with a hard pebble, 
of a flake, or flakes, from a mass of stonr. 
In the manufacture of a large implement, 
such as a chopper, r eduction and shaping 
was similarly acquired. On account of 
the size of some flaked i mplements, the 
initial impact m ust have been consider­
able. I n flaking, the mass or core was 
rmbedded in one hand, or rested upon a 
stone anvil. Simple flakes removed in 
this 'vay were often used as knives and 
scrapers. 

Chipping i~ a much more delicate pro­
crss. The cutting, or other working edge~ 
was trimmed. serrated, or made rugged 
by pressure. This was done with a piece 
of wood, bone, or stone, and in some cases 
with the teeth . 

Some varieties of aboriginal flakework 
are highly specj a lized. \Vhile many fla kes 
would be struck off, used, and discarded, 
there are quite a large number showing 
extensive and elaborate fashioning. Where 
the material was scarce, or hard to 
acquire, the wor king edges often show 
evidence of repeated retouching. 

Such siliceous stones in many shades 
( chert, chalcedony, red, green, and 
mottled jasper, quartz, quartzite: 
obsidian, agate and silicified wood), we 
find amongst the materials used. \Vbether 
our aborigines were resthetic in their 

choice of stone is unknown . Probably the 
factor of ut ility was paramount, yet by 
reason of the fact that some of the smaller 
implements are of almost gem quality, one 
is indined to believe that t he aborigines 
\\·ere not entirely devoid of the sense of 
beauty. 

TRADE ROUTES. 

That suitable material for flaking was 
traded over long distances by the 
aborigines is certain. Dr. W. E. Roth 
records several recognized trade routes in 
Queensland, where flaking-stone and other 
commodities were bartered. Then in New 
South Wales we find at not·th Cronulla 
silicified wood which had its origjn 
perhaps fifty miles to the south, and Ne\\'· 
castle chert is found at native workshops 
situated considerable distances both north 
and south of this port. 

COLLECTION ASD STUDY. 

It was not until late years that any 
intensive study was made of the flake­
work. This is to be regretted, for of 
several definite forms occurring in abun­
dance on our coastal dunes the uses are 
conjectural or unknown. It would appear 
t hat anthropology as a science arrived 
about one hundred years too late. 

The collecting of flakework has an 
absorbing interest, for t he material is 
practically imperishable, and implements 
fashioned thousands of years ago-as 
t hose of prehistoric Europe and pre­
dynastic Egypt-are to-day :in the . ame 
condi t ion as when used by the primitive 
artisan. Old camp sites, especially on fue 
coast, seem to be inexhaustible. An 
enthusiast may feel t hat a cCI·tai n area 
has been exhausted, but a chance visit 
often reveals new material . The passage 
of sand, influenced by variable wind.·, 
covers and uncovers these sites. TheJl. 
again, we find flaked implements in rock 
shelters, on washaways in the alluvial 
rh·er fiats, and occasionally in the vicinity 
of rock carvings. Along the river bank , 
at the base of latge ttees on the edges of 



Secondary 
cboppong-

Sur1 lCt hogb 
•nd facelted 

Two. f~cell•-d 
lnw,., ,url .. cr 

'l'HE A(. TRALJA:S MlTSEUM l\IAGAZI~E. Oc"r. 16, 19:31. 

Accodenl.al fncluru 

Lower turface 

tower turtaee 

Upper aurtace 

S·•cundary 

Hakmg 

f'acelttd 
lowe r surface 

1 

Slope surfac• 

Cu ltoog edge 
Wl l h 

secondary cboppong 

3 

Bulb or 
perCUIIIOO 

Coocentnc 
ndges 

Soog le.racet ted 
upper surface 

Tbm edge 
1ugbtly serraled 

2 

Butu or perCUS$100 

Somple upper 
surface 

Coocavoty prep • .red by cboppoo~ 
Slope surface 

' 

~·aceued lower surface Somplt upper surfoce 

1. .\ t YJl icn l hi~h-crowned sC'rlqte r. 2. A JlTimith·<· fl:.k c showin~ s t't•oruln ry 
daiJIJiiug. :t. A sinqtl c SCT:IJICr s howi111: th e tYJii CaJ lll t.• thod of fnrmntion . 
4. A St.'r'li iH· r ·with tri~:oual fnrmntiou . ;;, A· tYtlic;al " sttol<t.•sh;a'\•t•'' Nt.'r <~ttt"r. 

c·lay pans. n nd around the billaiJong 
thr~<' implem~nts occu r. 'rhe a r tisan has 
disappE'ar('d, the usC'H of many arc un­
known. and our lam<•nt i s not only •·would 
that \H' h;Hl lon •d him mor e•," !Jut would 
t ha 1 our forbea l'~ had been more 
ohst•tTant. 

[Lcstey D. H a ll, clcl. 

Sin<.:e ihe aiJoye was \\Titten, an expcdi · 
t ion, o r·g<m jzed by t h(' Antlu o pological 
Society of .Xew South \Yales, has ex­
C<1 ,·ated i he floo1· of a t·ock-shr lter n('ar 
( lladu1ln. All stone i mpl en)('n! ~o; found 
dul'ing t ht' ex ea n1tion an' to be prPsentecl 
by the ociety t o t he An straliau Museum. 


