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• OUR FRONT COVE R. Tbe Scrub Fowl (M egapodius 1·einwa·rdt Dumont) is by Lilian Medland. 
It is one of a series of post cards issued by the Australian Museum. 

Tbe Scrub Fowl is e-ne of a group of very rr:-markable birds, which have solved the problem of 
hatching out tbei r eggs by the invention of an incubator. Tbe generic name of the bird means 
"great-footed", signifying tbe great feet used to scratch up an enormous mound of sand and leaves, 
which may be as much as twenty feet long by ten feet wide and six feet high. When the tempera­
ture of this a1·tificial llotbed is right, the eggs are buried two or more feet oelow the summit, and 
are left to themselves. The eggs are large for tbe size of the bird, and are of a beautiful pinkish 
buff colou1·. The young are hatched with well-formed wings, are able to make their own way .tQI 
the surface, and can fly within a few hours of leaving the mound. 

The bird feeds on fallen fruits, and on insects and other creatures, which it discovers by 
scratching with its powe rful feet. 

The Mound Builders range to Samoa in the east, the P hilippines in the north, a nd the Nicoba1• 

Islands to the west; bul are not found in the large islands west of Celebes in the East Indies. 
Australia possesses two other Mound Builders, tbe Brush Turkey and the Mallee Hen. 

YOL( ... ~IB Y T r. 'N l 1}fBER 8. MARCH- MAY, 19-11. 



N nth·eN Ntriking flnkt"N f rom core N ou n kltdl(•n-mld,le n n enr Port ~(n c,aunrle, 
N ew South '-Vnlc:s. (See page 257. ) 

Photo.-T. Dick. 
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The Small Cabbage White Butterfly 
By G. A. WATERH OUS E, D.S c., B.E., F .R.E .S. 

TTIJSI hntteJ· fl y . whose OJ·iginal home 
i~ l ~ nJ'Ope nn<l 11<n·thern A8i:l, h ns 
1111f01·1 nnately mnde its nppenn1n<·e 

in S ew ~ontll " "n l «?s, whe1·e its <'<11e1·­
pilhn. n J'<' I i ke ly 1 o <·;,nl se ron~ider<l b le 
damage to onr vegetnbles. It HJTi v«?<l 
lH' J·e f1·om \~ietm· i ;l, where it W<1R flying in 
~n·eat tmmhers la . t year. 

On 2:h<l ,f mnuu·:r of thi~ year a spec·imen 
was <·<11 1 ~11 t h~~ :\!1·. <'. ,-v. Wyatt in Cooper 
Park, nonble Bny, ~ydney, and it iR 
moRt m1l ik<'l~7 t hn 1 it was a Rol i t<n:v 
. p«:>timen. It ha~ n lso been 1·ec·o1·ded f1·om 
neat the Yidm·inn border. 

AR the <·a i e1·pili <H~ fee<l on ra bbage, 
('anliftoweJ·, Bn1s~e l ~ spron1 R <1nd other 
plant!'; of the cn·d<'l' <'l'll<'ifel·ne, they ca n ~e 
a great mnonnt of d estruc·tion to t heHe 
impodan t yegeht bleH, making them 1111 fit 
for lt nrn<lll c·OilRlllll p1ion. 'l'h i H has a 1ren rly 
happened in Yktm·ic.1 nnd Xew Zealand 
and i~ now likely to ocC'ur in ~ew Ronth 
'Vales. 

'rhe ill ns1 n1ti <n1 ~h ows t lw upper e1nd 
nncle1·si<leH of t hi"' lmttedly tak en fl'om 
specimenH c·nught in Vie1or in last year. 
'l'hE>r :ne nhont m1tnral si ze. 

'l'i1e egl-{ iH mnc·h h i ~ h e1· th<m wide; when 
fi1·s1 laid it iH g J·N•n iHh , lm1 :.1fter w:nds 
t 111·nR yellowiHh. ' l'he fn 11 -grow u re:1terp1llar 
h;;ts a hl'owni~h ht>H d and n green body, 
XJII'inkled w i t h hlcu·k <lll cl with shor t 

..,... ........ -... - ......... .. 
.... Q,J~o~~ 

-~ 

Lnrvn, or cnter••illar, of th e S mall C nbbnge 
Wlafte B u tterfl y, nbout one nnd a bnlf tin1.es 

natural sfze. 
N. B. Adams, del. 

blacki sh h a irs . Along the back is a 
yellowish line and t here is a l'OW of 
yellow spots on either side. The chrysalis 
Yarie~ in eolour from pale brown, tlu·ough 
grey to greenisll , sometimes with bla ck 
m;;ukings. It i s pointed at either end. 
The caterpillars usually leave t l1e food· 
p h1 nt to change to t be c·hrysalis. The1·e 
are two broods, sometimes three, during 
the year. 

Rpedmens of this butterfly are on 
exhibition at the :Museum. Our 1·eaders 
are tng-ed to send any suspected spe<"imens 
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'1'1u• S mnll C:thb:t~~· ' V h ih• U u ttt•rtly (Pi e ri"' r .ap:u,•), :q>l>ru ;dmntc·l~­
n at ur:d "' i z~·. 

i.o t he 1\Insenm for idenl ili('<l i i o n , with 
the piH ce and date of ('<lptnre, in OJ·det· 
t hat it may be as<"m·hlined how t he p est 
is sp1•eading in t his StHte. 

'J1he butterfly \\'<1~ in t r odnte<l eit het· 
a<"cidently or intent iollall y into Xm· th 
Ameri <:a about seveu t y yC'a r~ a~o and 
sp1•ead rapidly there, doi 11 g tou ~i det·n b I<' 
damage. F1·om Amerkn it 1·ea<"hed th e 
IIawaiian I slands aud e,·entnally fonlHl 
its wav to New Zeal and abo u t ten Y('C\1'~ . . 
ngo. Qniek modern tra nspm·t h as been 
t he ('anse of t hi!';. Cabbages c-111d c· ;-lll li ­
flowers for n se ou t hfi> ,·oyage i>l'i ng 
f nll -p;l'own catm·pi1lars whkh pn pat e on 
the steamer aud wh en the hntt ediif;'R 
eme1·ge they fl y ashol'e w hen the s1eH1llf'l' 

"Tess'', the well -kuo\\'11 .AI~n1ifln pol i<·(' 
dog which died J·eC'ent1y, i ~ bei11g pr·etHH·rtl 
as an exhi bit l>y t he Anl-41 1·alian l\lnseum 
fot t he New Sonth ' ¥ctles D epn1·1men t or 
J'olice. 

·X· * * * 
~fr. Il. V. V. Noone, a J)I'CIIi stoJ·i;tlt 

f 1·om EnglamJ, is nt 1n;cseut ~hL< I yi ug 

ix in pol't. 'riH' t·<• is litt lr douht that this 
is the W<l Y the i nsed hc-ts ht>en int1·oducecl 
in to ~\ m.;t t·~• I i<l. I n<·t·<' <I He<l Yi g ilan<'e must 
he exe i·<·i:-;e<l hy t h <~ q H;tr·nuti ne authorities 
to ('OJH' With ('iiR('S JjJ.\ p thi~. 

I t i~ hoped 1 hH t :-;ome met hod of control 
of t hP ('Hhhct~e \Yhite c·c-111 he derised 
h('fOJ·<' too nm d1 <l ; llll <l ~P ha~ heen done. 

rrh (' l;u·g<'. 1·e<l httl tel'fly known in 
. \ IIH.' t'i <'n a~ the .;\loua I'<'h ;tH<l in . \ustn11ia 
n~ the \YHlHl PJ·e t·. wa~ intt·<Hln ced bere 
ahon1 se,·en t y ye<11 ·~ <lgo <tlld i ~ well 
e!4tH l>l i~ lw<l. a:-; i 11 ot IH't· ('0\ lltlt•if?s to which 
it ha~ 1t·:J,·ell ed. Ilo wrYet·. M; i1~ e<l tN·· 
pilln r s fpecf on 'H~Pd~ i1 hn~ not berome 
n pP~1 <llHl i:-; 11 o w undf't' nat m·al tontrol. 

' l' he An~tr;\ li~trt ~Ius(' lllll <·nll<' ('t ion of 
a lH)I· ig i na 1 ~ ~ one a 11d bo tH' ;tl'l i fac t~. ) f l'. 
Xoone hnl'\ wo l'l\<'d on exntvaiions of 
l ~ ppet· Pal H<'olithiC' dcpol'\it~ in l;'nnH·e. 
c-lnd of Jll '(•hi ~ tol'i e <"<1\'t' ~ it es i n Pet·nk. 
~ l nhly P t'lti mwla. 11<' is nn Hulhot·ity on 
lhQ tPt'iHtiqn<'~ t>mployPd in m;lkin~ stouP 
i mpl<'nwn1 N. 
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Chipped Stone Implements of the 
Aborigines 

By FREDE R I CK D . McCARTHY 

O
~E of till' mo~t suqll·isi ng things 

:1honi primiiiH" m :t n's ~tone 
inlplt•nwn ls i~ ilw ,·,n·d llnml>er l!l 

th;lt nJ·e fou nd in <111 t·onnlries. A us-
1 t·:ll i:t i:;; 110 t'XT<.~ptioll I o this n tle. 
'l'hJ·ou•rhont the <·on1i1wnt. iu the YidnitY 
of w:1ter-holt>s. on lake and r in•r bank~, 
;1nd when _' th<.' J'L' m·e ~nit;~blt• stone ont -

<: t·ops, implements of the flake i udnHtl'ies 
o<·<·m·, not in hund1·ed~, but in hnnd1·eds 
of thon!:lands. rrhcse "factory" and 
<·amp-sites <:ove1· a1·eas ftom an acre to 
seYei·al sq u<ne mil es. On tllem :u·e to be 
found ftakeR of all sizes, hand-axes and 
<.·ores, and othel' a r tifaet: . Along t he 
<:oast the implements are often assoeiated 

LnrKe ltuath.· mt•ntto' ut' t h e lln kt• luchato'trlcto'. H naul-n xc.s nrc to'hown in No. 1 front Tnsmnnin, 
No~"<. 2-:{ frum H u• flint luduto'h':t" of sQuth-cnst South A u Ntrnltn, und N o . 4, Arnpia (Lnkt• 
Nu rruu ), l' roru the t uln l nchas try; N o. U (MOl'llft Point) o f 1)011)1\yry nntl w e clge- s hntted, nncl 
No. 1 (A 111111 On:t•) of <• h c-rt, nre from the t-louern Industry. No. 8 is n lnrge qunrt:~~ite 
~o~<·ru 11er froua Aunn Buy. n11d No. 5 IM n <•«> r e lmtale ane n t of t h e " ten-CONY" t y p e from Lnke 
Pl•ery, Nu. f) he u h tuum c r Mtone from Dnnolly, ' ' i ctorln , nnd No. 10 nn exruuple f r o ua 

Q,ulbrn y 011 th e conNt of New South 'Vnles. l nnt. shr.e. 
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Honhlnhh•Ja 1 t'"Jte hu)tlements. No. 1 IM n t•nrt•, 2 n knrtu, !l-U nr<" su m ntra forms, from 
Ynmbn. ~os. 7-S nre cores, 9-10 nre knrtu. 11 " lurp:e <•rNH'\' nt i<· tool, nnd Xo. 12 :1 

sunantrn frona Crt•st•ent ll t-ncl . 

with ldtehen -midden~. Yery few people 
ran 1·ecogni :~.e t he chipped . tone 
impl ement ~-;; many <·otmtry re~ident~ are 
~tll'JH'i!';ed when i t is pointed out that 
these tools oc<·m· in proftvion on t h<>ir 
JH·oper ty. 

P•·imiti\'e man naturally util i ~e~ 
1mpplies of local ston e 1 and if the~e 
som·<·es ar·e 110t available, the mate1·ial iR 

obtained by ba der with neig-h honl"iu~ 
tribPs. Often 1 he prepat·ed impJ e rne ni l-\ 
are tnHlNl , and knowledge about them iR 
exchang-ed at itibnl gatherings. with i he 
1·e~-;nlt 11w1 the uHe of ~ome artifac·t typeA 
i "-i spread t hroughout wide a•·ea~-o~. 

espf'('ia lly gJ·omHl-Pdge a xe. . hafted 
<·h i ~(' l s. sppm·-po in ts and gTindstone~. The 
dil1'nsioll Of {('<•hn iqnes H11d Yal'ietie~ Of 
s tmr(' tools in .\u '"'t•·nlia is an importnnt 
a ~-o~ pN· t of tlw sttHly of t he .. ubj(>l't in 
g'('nPra I. On tlw othr1· hand. it is (')(':H' 

that ~ome of t h <' ,.a •·in tion~ of lo('nlized 
fin kt> 1 oo l ~ bea ,. a t'lm:.e !'elation .... hip to 
1 hP kind of ~o< t <> nf' n~rd i11 ~uch {')ta raderR 
ns t lw f'OJ'Il l of tlw fin ke ~m cl t he tulhll' t' of 
1hf' dripph1~. 

Flake indn~t l'i e~ c.·om~ i ~t of flnkes of 
inntnn c.\ •·nh l<' l'lltape:o; and ~i ze~. tores fl'Olll 

which fl nk<~~ a1·e st nu:k with pereussion 
~tone~. fnlH·i<·atm·~-:. ll~'Pd to ('hip Uw Pdges 
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C hittPt.>'l flak e,.; •)f t h e e l o u e ra incln"'tt~· . ::\'ote t h e two n"'yulm etri c al IWint"' :uul t h e 
e lo u e rn in t h t> Juiddle I'on·. 

of t11e Hake~. and hand-axes.1 The nahue 
of the~e imt> l ement~ nnies widely 
t btoughout the continent. and whet·e they 
a1·e ~imilar in localized a reas t hey form 
"industries". The flakes a1·e u sed as 
!';Cl·ape1·~ to clean skins and to smooth 
wooden articles, a~ knh-ef' to cut flesh and 
fib1·e~ . and fOJ· other puqJoses , su ch as 
c:a nin~. The h and-axes are employed as 
cJlOpJ>et·s to cnt sections of ba1·k and wood 
out of branches and trunks of trees for 
the muki11~ of weapons, canoe and con­
tainei·s, a~1d for I·oughly shapjng these 
ohje<:ts ~ they :ne a1~o used ~01· knocking 
moll nscs off t·oeks and brea kmg open the 
~h ells. 

Thjs article ha~ been written to sene 
two pm·poses. Fh·stl;r. to gh·e readers a 
IJJ'ief description of the <'hipped stone 
implementR of Austra lia. "'econdly, to 

• The term "hand-axe" is u sed h ere for large 
chipped implem(,nts, often termed chopJ)et·s, with­
out a ground-edge blade. 

summarize for collectors om· present 
kno,Yledge of the \·arious industries and 
their 1·elationships. Since we lack 
c-omprehensive data about t he pre-history 
of Australia, it is not possible to 
establi sh chronological sequences of flake 
~tone implements ove1· the continent. It 
has been considered advisable, then, to 
descTibe the industries in a geographical 
01·der, from south to north, because the 
older· forms occur in the southern parts 
of the continent, and the more r'ecent 
intl·oduced t;Vpes in the north. Stone 
implements f01·m the most important 
g1·oup for utilitarian ptu·poses in the tool 
box of the aborigines. 

The Hoabinbien industl·y first claims 
our attention because it is the earliest 
known link between Australia. ~Ialaysia 
and South-Ea. t Asia. Its t hree phases 
form t he mesolithic period in French 
lndo-l'h ina. Hoabinbien I consists of t ''o 
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h ;.~nd· <-l XPs; t he S lilllutnt'~ i:o; H pebbl e 
dlipped Oll o ne ~ m·f;.H·e onl y, n ud 1lte 
k art a· is a s pl it pebble chipped 0 11 the 
ern t s u l'f;we only. At pt·e~en 1 it is 
kllown thC~t these t " ·o n dif<H:1~ o<·<· n•· i n 
e<1~:;ten1 A u s1u1 Jia <llld ~ou t h A nRtt<tl hl 
a nd in T ;.t smau ia . The fhtke~ ~it'tH'k o fT 
the pebbles iu t he nw kin g of t he h c-11Hl · 
rtxes <-il'e l';uely chipped , bn t som e wca l'e 
no doubt used as lmixes n n<l snapen;. I 11 
H oabinhien I l th e JWbbl(.) ll an<l-:nes 
:H'e 1nep.-ued <Ht both ~ ul'faces, <-md t he 
m a j ol'ity of t hem bc-tve <1 ground-edge 
blade; in HO<lb1nh ien TT l t he im pl emeu tR 
nre smH lle1·, a n d in I n do-( ' hi na t hey :ne 
mixed with 11eo1it hs . 

A fli nt indn st1·~· t hat o<·t tns in the 
south-east of s;outh Austr a I ia is o f gre .. 1t 
interest. 'I'he implements chipped on one 
sm·face V<HY from huge chopper s to 
beau t ifuJly ch ipped fl~tkes of m a n y 
va rieties; othe1· intet·es ting t ypt-•s are t he 
wedge-sl1a ped and spli t pebble choppe1·s. 
A. great variation in s ize is pt·esen t il lso 
in the implements chipped on l.>oth 
sutfares, ·wh k l1 rang-e from eon p-de­
poiugs, with a blade at one end, to a 
highly de,·eloped type of w hkh t h e bl:ule 
i s contin ued right rou nd t he uodnle a n d 
the w hole of th~ cr·ust i s r ew oved on bo1·h 
~nn·faces. There is a plen t iful su ppl;,· of 
fli n t nodules in t he Jotality t he stone 
being a blnish-bla('k in colour. The 
chipped pa r ts of many of t hese 
implem en ts a r e heavily weathered, and 
bea r a w hite pat ina, which on ~ome 
specimen s h as been stai ned to a h iseui t 
colom· o·wing to t he p r esen ee of iron ht 
the vk inity. This l)at in a s u o·o·est · a hio·h . nn n 
a ut iquity, a n d t ypolog-ically the C'Oustitn-
tion of t h e indu s t ry is simil ;u t o L ower 
P a laeolithi e indnstl'ies. On the o1'he1· 
hand, t he implementf.; O<Tnr on ki tthen 
middens where they ;.ne as~otia ted with 
gt·ound-ed ge axe:;; a ud m or ta t·s. lloab in· 
hi en t ypes <:n e also presen t. rr he p roblem 
of t he a n t iquity of t hese fli n t t ool s m <1}' 

be solved only by <-u chaeologica l wm·k. 
One of the m ost ~ttl·a cti ve indn~tt- ies 

ht A ustraJi a is t ha t of t he minolii hs, 
:d ~o known as pygmy imp l('ment s, i lt e 

~ H has a long ancestry, being present in t h <> 
Mouster ian :> i tes of Spai tL 

<I V<' t'<lg't' :-dz<' o f w hi C' ll i x t lt t·ef>-q um·i c t·H of 
li lt i1 H·h. 11 i ~ (·o mpt·if-1ed of poill t!,;, 
t iJ UJIIhml il -xh:t pP<l S(' l ' <lJlC' I'S, t'l'('S('C:'ll ( H of 
sen·•·ct l cl i f'l't' t·<• n t k ind s, co t·('~. h <Ullll1(? J·­

~ i OI H-'S <I ll d ra in· i ('~11 Ol'S, 'f'lH•y <He 
be;ntiifull y s h:1pefl by neat pt·el-lsure­
d tippin g 0 11 t lw C' <l g<:> or the t lti c·k side. 
'l'hext• f cts<·i tw li ng l it1le implem ents O{'t tll' 

in alln tHl aiJ<·e i n \ ' ietoriil . ex t ('ndiHg west. 
\\'c-IJ·d.s to t he U r e<1t . \u stt ·c-11inn Bigh t ill td 
n orthw<1nl ~ in to Xew ~onth \ V<1l es 

) 

Qneew·d n nd, ( 'en1t·t-tl c-l n<l \Yestet·n .Aus-
tJ-al i n, whe1·e 1 he iT n nmbet·s ;.ll'P com­
Jl<lnl t i Ye ly ~ JHU·Re on m ost s it('R, bnt 
plen t i fn l on ot IJ (' J'H. r 11 fol ·( HllHtely, uotb­
ing i ~ know11 <I hon1 w hen H lHl how they 
wet·e n sed. lUicro l it hs «H <-' found in 
E m ·ope, ~ \. sic-1 <I JHl ,\fJ·ic·n . l 11 -l<·l\'<1 a11d 
t he Philipp itw I slcl JHls the~· n r~ made of 
oh:.:; id i<l tt <llld c-ne lcl t·g:(• t· t h<1 n ell-lewhel'e. 
rph e d i~ tl'ibntiO ll of mi c l'o li t h ~, Hll d their 
spec.:h1 l i )'.ed 11<-l t m·e, i nd i <'n tes a t elation· 
ship between ..\.u:·; tt·a l i n a nd .\ s ia and 
oth e l' p;-uts of th<• wo rld . but how they 
emne i o ih i ~ eoniiiH.-' 11 1 is n mysterY vet 
i o he so h·e<l. · · · 

Jn ectl-\1Prn );ew f'on t h ' V<-ll eR is a 
'l o<:a li zed i nd u ::;t J':Y of w hich asymmehiC'al 
fla kes :-t t·P <·hanwt eri s t ic. On t he ~outh 
('Ol:lst t hp <·m·e~ o f Ni lidfied wood. <:hel't, 
jnsper <l l Hl o tl t<-' l' sto n e~ are g;ener nll :v ill 
sh np e<l , w i t h pool'ly pt·Cp <ll:ed stl-ildng 
ph11fOI' III N. rJ'h e i lltplements ('0 J1 ~i :;;t Of 
s ide. e tHl <l1Hl tO il ('<-1 , ·e SlTc.l p e t·s, points and 
cho p pet·~. ..:\ m o n g the m 1 he ' ·efourea" i 
t lw be:" t k n o wn . ln the "\' e weaslle dL. 
t 1·id Cll t <~hnndmH·e of gTey and neam 
dte t·t JH·o ,· i<le<l the n borig i nes with a 
s uppl y o r l":'xee ll en t mn tcr ia 1 both for 
~<l ki ng a n d <'1 1 ipping: ; t·on~Pqnen i ly t he 
Imple m e nt s m·e benn ~ i fn ll y made. ...\ mong 
t hem i ~-> n n in te1·e:.:;t i ng: set·ies of l;uge 
lland-n xe:-; o f ,·e:~rions ~hape~ .• \ t P ort 
~t eph en s t he hand-a xe!-\ are \Y <'dgt•-sh:.lped, 
<-Ill~ <:ll't' t~~<Hl e o f' r·Nl a nd ~r('y 'po rphyry. 
11. JH pOHRllde i hat t lr is t y pe of <'h opper is 
m er ely a v;uiat io n of t lw 8 tuuot ra pebble 
h <-Htd -nxt', tlw 1<1l(' l'<1 1 form of \\·hi c·h hns 
t hp !-1<\lllt' ::-h n p e<l ~ed i o n. 

. (~ ne of t he mo~t w i d t~:::::p J ·en<l indust ei e~ 
1 ~ I on nd i h r·oug·hon t 111 o~ t of t h(' in te l'ior 
o f t he <·outiupni , Pxtendin~ ns fell' (last · 
w;u·cl :l R w c"'1e t·n X t> w ~on' th " ·al es nnd 



)l.\HI ' ll I 0. I HI I . 1' 1II ~ AUSTRALIAN )lUSEUl\I UAGAZINE. 261 

\":triou~< f~" IH' .. uf flnk t- illlJll<•au t' nts. 'l' h e t ul n industry i~< ><lun,-n h y s<-rnpers (Nos. 1-4), 
un unmwcl t uln ( ~~~. :i ), a wol'n-clcn\'11 ;and clist'nrcl e cl h a la (No. (;), :uul Jlirri 110ints 
(Xn~<. 'i-1'1). T h t• fwu flin t S(.'rn (H' l'S (Nos. 9-JO) nrt• t' rcun south -Ntst Sonth A u s tr:tlin. 
Amun~: fht• st•rit•N n f ~o~c·rn JII'l'S (Nos. 11-lfl) from 1ht' en~o~t t'oaNt of Tnsmani:t . the 

••d tu•khlll " JII'Ojt•c.•tion is shcnn• on Nt~. 1::. ~ n nt. sh:e. 

Qneensl aJHl. 'J1h t• JH'i tH·i pn 1 mnte l'ial '1 s;ed 
i!'; a qn<H1~ite, whida is fine·g i·ainecl and 
from <·t·ec-tnt to J'C.' <l in ('Oiour; it i s easy to 
wotk c-liH1 JH'<1<ltH·('s symnwtr·i<'a1 tongue­
Rhc-1pe<l flnkrs. li(' J'P ng::tin we find 
intplements nu·ying f•·om huge choppel'x, 
sere1·n l po mHls in weight, to all sort~ of 
R(' l'ape1·s <l!Hl knin~s. _\ point. known a~ 
the pirri. nea1 t~~ <·hipped and beantifull;y 
shaped. is 1ypi<·c-1 l of thi!-l induRtry. The 
('Ol'e!o\ <ll'P of th e "t en -('O!O;y'' t~1>e. <·c-nefnlly 
t hipped <U·ouncl 1h<' ed~es to pl-o,·ide a 
stJ'ikin~- platfOJ·m fm· 1h<) lHlmmel'stone in 
th~ l'emonll of' flnke!-l. One of the flake 
impl elu ent ~. known a !-l ihe tula, i~ R('t in 
~nnt ()ll the e11Cl of c-1 ~h ort h<l1H1le or spear­
tln·oweJ· n~ c-1 dlis<•l. 'Ph is tool i s used fo1· 
innnmel'ahl e J H t•·po~eH ft·o11t c·11ttiug flesh 
to th€' mnki u ~ of wea pons and. wooden 
<:ontai HC'J'!-l, }lJl<l, i11 fad. ('onst1tn teR <l 
too l hox i 11 it HP I r. 'l,h<~ fhtl<eH ;ne often 
bat·i<•t·<•cl, !-lonwt imP~ h tiiH1redH of milex 

di!-ltaut fl·om theil· place of manufaetnrt?. 
'rhe (li ~ti·ilmtion of the industry coincides 
to a huge ext ent \\'ith cin•umcision, and 
spe<'ial knires were made for thi. <:111(1 
othet· opet·n t i om;. 

Tn :Xol'th c-111d Central Austt-alia. and i11 
" ·eHtet·n ·(~neen . land. a quartzite blade np 
to 8 01· 9 inc·hes long is u sed f01· cutting 
fie!o\h . 'l'he bntt end is coYered with gnm­
c·ement to f01·m a grip. These blades are 
al~o mounted on a handle to form a fight­
ing pi('k, mtd on the end of spea1·s to sene 
a~ the points. 

There r<)ma ins to be descl'ibed a spear­
poini indmii t·y in the Kimberley. of north­
wel'\1 An::;;i.n1lh1. 111n·ee points are made in 
i hiH c-nea , the pirri, chipped on one surface 
only. nncl two forms chipped on !Joth 
~m·fa<"e~. one of which has a serrated edge. 
1,he lntte1· is widely bartered by t he 
11<11 i\·eR nlld knowledge of the waJ' 1u 



26~ THE At" TRALL\~ )!USEU ) l )!AGAZINE. ~ l.\1<1' 1 1 10, 194:1. 

On the left is shown n caunrtzite knife , ,,·i t h n ~~;·ann J('rll•• frcuu ( ' t•ntrnl Anstrnlln : 
In th" micldle nre s e rrnte d s tou..- (10\\'c r ) n nd Khass ( utiJ~t.• r ) sttcnr-ttolnt~e from th e 
Jiimlwrley"' nncl n bone fnbri cntor u s t•d lu <'hltlllinl(' H•..-m tu x hntH': on tht> r h:ht n 

~trctUil of mierulltltic s t•rntwrs , (•rc s <•cnts nnd llOint,.., B nut . s lzt>. 

which ii is made is a lso spreH d ing a~ iime 
goes by. Similar points ocem· in Celeb<•R 
and .Java , and it i ~ probc-1 hl e t hat ihey 
we1·e int J·odtH:ed in to the Kimhel'ley~ ft ·om 
Malaya. 

I n Tn ~mania c·hipped pebble hnncl -axef'l 
( s,wm a tnt.c; and lcrwt as ) o<· <: tll' , a n cl a 1 !';O H 

vel'y i u t erestin~ range of wt>ll-mndt> 
chipped implemen t~. ~'he latter c-u·e 
symmetl'i c·al jn l'on n, nnd ma ny o( 11wm 

:-n e 1on ~ne-~hnped . )\mneron~ !o;('t'apers 
f rom ih e eH~ 1 <·0<1Rt n t·<' <' hm·act et·ized by 
con<· c-n-e edl!.'eR nnd 1 hr ~o-C'a lled ··duck· 
bi 11 ' Jn·oj e~· t ion:-\. 'rh r (·on<'<l Ye ed~e is 
moH1 ~ ll ita hie fm· ~ha pin g ~pem· <l!Hl rl~1b 
Hh rl ft R, bn { 1 }t (' fu Jl (• j i 0 11 O f 1}H' cht t'k-btll 
is no t know n. Poin t~ and miel'ol i1 hs do 
1101 o<·c•n t· i n 'Pasma nia . ('ompn rison 
ha n• been IIHHl l' lwt wePH 1hr <'hi pped 
implpnw n1 s o f' the c·oast of ~c·w ~outh 
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An nbo r il!,·i n a l nsin~ u h n tn na c r ston e to s t r ike 
flu kes frt1 111 11 <'tt r e . A , ·o n Oww ns, W e stern 

Q u t• l•ns l n nd. 
Photo.- Dr. \7\l . E. Roth. 

·wa te ~ a nd t h o!-;e of 'l'n~ma ni a. Apart 
ftom the pebbl e 8 /WI{(fra nnd k arfa,, how­
evet·, t he fe w ~imilal'ities that exist a re 
for tnitou!'i. Tlw fl a kes of t he former 
indnshy <ne a!:';nnm etl'it-a l , ~1nd those of 
the latter <ne synuuehieal, an impor t ant 
distinC'tion dne to t he d iffe t·en t fla king 
techniques emp loyed by the lHlti ves. .A s 
I bare a h·eady pointed ont. t lw ame 
di fference ex i~t~ between t he :fta kes of the 
far west and tho~e of en~tet·n New Sou t h 
Wale· . 

The llamme1·Ht o ues fo1· shik in g fl a kes 
off <:o l'es ~u·e usuctlly pebiJ l e!'i of qu a1·t zite 

0 1· igneous t·ork. On t he east coast the 
mHjot it y ;u·e oval flattened pebbles which 
beH r m a t ks of pet·cussion on edges and 
sides. l n t h(' interior the commonest 
type is cyli iHhical in sha pe, and from one 
to t wo inches thick. On many specimens 
t he pen·ns,sion marks form depress ions 
due to t lleh use as an anvi l in the stl·iking 
of fla kes f rom a core. Large hammer­
:-;tones ~ne 11sed for t he latt er purpose and 
sm all ones fo1· chipping the edges of 
flakes. Anot her type of fab1·icat or is a 
fl a ke whieh bea rs a slightly concave and 
batter ed edge, due t o its use. The edges 
of 1Joome1·a ngs and other weapons are also 
employed in chipping by percu ssion. 
Bones and pieces of wood form 
faln·ieators fot· pressure-chipping, for 
which p nqwse the wotkma n sometimes 
employs his teeth. 

The col lecting of st one implements is 
a f ascinatipg hobby . Unfortunately, 
bowevet·, many priva te collections are 
vaLueless because of negligence. When a 
s tone implement is collect ed the firs t 
thing t o be done is to write on i t with 
\vaterp1·oof ink or paint the locality in 
which H w.as found. Many collectors fail 
t o carry out t his essential duty, a nd their 
h npJements are of no use to museums or 
uniYersities , not t o students of the sub­
ject. Aga in , some colledors dig out ca ve 
depos it s containing implement s and 
destroy valuable stientific data, instead 
of reporting the sites to a state museum 
so t hat t hey may be proped y inYestigated. 

C hiptling u g l ass stle:tr JlOint 
b y tlressbag oft' the chip!!~ 
a gains t t Ja e b o n e f :abrica t or. 
I n nno the r naethod tJae bone 
im)lle m e nt i s lae ld i 11 the h a nd 
nnd the !SliCnr-point i !S Illneed 

on nn an~·u. 
Aft e r Balfou r . 
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Burramundi 
By GILBERT P. WHITLEY 

' l ' ht• nurr:emu n di ur 0:1\n<nn R h ·t• r Salmun ( Sdt•r<~p:t A"t'>' l t• it•hhnrtlti ). .\ >' Jit•t•lm e n . 
:: fL 3~ in. I on~:. in tht• l<' is h (:nlh·r:-· ut' 11H• .\us trulinn \lu>'t• tuu . fru tt t th e Uawson 

Uh'l'r, (l,eu•t·nslund. 

T TIE som Hl of ~n 11:-;hot and n <·om ­
m otion in t he wn ter d i:-;tm·h<'d the 
compal'ative quiE't of the QnC'en !-\-

1and hush nc;nly <l <·~:>ntnr;r ago. ~o 
o r·d imny Hnimn I t be 11 fe ll to t h e g 11n of 
1 hE' l i tt lE' 1()-yea •·-old hld ~l m·phy. bn t a 
ti!'\h, <l m oRt extnwnlin;uy fish. 1 hC' fh~t 
Bnnam n ndi beheld by white m e11. 
Murph_v'!'\ tent-mate was .Johll <1ilbed. H 

noted natm·a liRt. who imnwd i<l tely 
pen<:ille<l down pa1·ti('n larR of the re mnrk­
n ble ('Hptnre in the Slllall uot ehook 
whe1·ein he ke pt, in n tu innte <ln <l t idy 
hand, hi R daily j Ol.ll' ll<ll. PJ·ohably, by 
110w, yon ha,·,e guesRed tll<) l o<·a l ~:> of t he 
d iscover)' : Ludwig L e irh1lnrd1 ~ ('amp on 
t he Ma <·kenzie Rh-er in .Jnmuuy. 18-!0, 
and we can visualize t he le<nne(l Dr. 
Leichh;;ndt himself, c-l ~a nnt and ~omp­
what bizm·re l ookin~ ti ~m·e it1 tlw ('Onicnl 
l\Ialayan hat whi<·h he wor·e o n iho~<} 
s unny days, st ooping o,·er 1 he spetimell 
and (good natnralh;t !) t·ecognizing it for 
what it wHs, a Roft-rayed fi sh al lied to the 
living fo~si l ~ known in ot het· hl n d!-\ as 
O.<Jteogl oss u m. 

.folm (}ilbert was f'Htecl t o he HJ>t><:ll'<'<l 
by ahol'igines 110t long aftet'\\'<HdH, bn t 
hi~ diary, afte1· extraord inm·y \' H'I ~­
:;.;itndes, has t·ome to 1·e~-;t in 1 he 1\1 it eh ell 
Liln·:n.)' , Rydney, where I <·nn j nst make 
ont the f;Hled Pntry: "Large .... Fish !-\h ot 
in the .Ma ('kensie Jan. 18th .... Dor sa l 

tin l K r·ays. ( 'n ucl;tl 1() m· 18. l' r<· tornl8. 
Y e n tra l 0·1 .• \tl <ll :!K or ~7. Jr·i<les br·ight 
yellow . . ... Tlwse fi e ld -notes t·ef<"'r io the 
nnmh<>l'R of rHy~ ill t h p nu·ion:-; fins and 
t h<' <·olonr of tlw <>yes. 

\Vt> m;ly I>P !-\lll'E' too thctt Oill>et·t, 
Jlurphy a ncl Lt>i<·h h<ndt a lso examined 
i hP lm·ge ohl iq IH' ho u y m o uth with its 
<·O<lJ':-;(' teet h. t h(' ~t· <utnlated stales and 
hea<l-honel', 11w Ion~ ho<ly. dark olire 
~t·eE:> n abo\'e he<·oH t in~ s il\-e r·v •·Jtenirw· 
( f.. • ' - ~ 

g-nt1 ed " <li Hl keeled hl' low, a nd perhaps 
en "n uoti<'t-> cl t he p a ir of littlf' h<nhell' or 
feelP t·H OJt th e <'hin. Th ough 1he weight 
has not beeu t·etor·ded. it might h<n-e heen 
abont ~3 lhs. In hi s .Journal , pnbli!';hed in 
18J7, Le idt h;lJ·dt 11oted : ")lnrphy shot au 
0~ 1 iog·)o::;surn. H .H ahH·optet·ygious (soft­
tiuned) til' h . about tlnc.>e feet I o n~. with 
Ye l '.)' hu~e stales. Nl<:h ~<·nle ha,·in~ n piuk 
spot. ' Ve aftet·\\'<tt·cls rmmd thh~ li~h in 
t he wuteJ·!'\ ft ow ing- in to the Gulf of 
( 'a r·pentaria; hotlt 011 i1l' f'a~tet·n and 
wt>~ f e r·n ~ id<"~ : <ltHl. <H·<·ot ·ditt~ to the 
n H1ivex of Pot·f E ssingto11. 1 1<; whom I 
~hewed the clt·ied sp(1 {·i me11. it i~ al~o 
fonn<l in ·the pe t·tiiHIIe nt W<lter· hole~ of the 
('obouq.~ P en in!-\nht.'' 'l'hns wns dhH·o,·pt·ed 
the Bnnantnudi , ns tht' nbol'iu ines <·;tllrd 

t" 

1 A note In J ohn <:ill.)er·t·~ tli~HY for· Jum• 18 
reads: " l:hr:;:;y m ost of t h~ cl:\~· :-kinnin~ ll~h . Chnrlie 
fan nhor if.;'inc ) lOda,y w as llllldl murt> SUl'l'l'!:SfUI 
with his l in e than ~·l'NICrdn~·: h e c•uu~hl verv tlne 
examples of the /(11·gc-.w·nlnl Jis /1 or' the 
Mncl((mzle. . . . •· 
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' l' h£• (~ull' nf Can~t· n t:• rin Bn r r a mnncli (S<•h•rotut~es l e i c hh:. r clti j : n ·tl i nii ) lu1 s crescen ti~ 
Ul lll'ks. so•u t•t intt•s hrok4'll Ull ilJto S l" , ·t•r:ll s atots. o n t h e s~a les. 

it. ot· tltt-> l>nwson Hi,·e1· ··~nlmon'', n~ the 
'dlite:-; mi~t·nlh-' d i1. ~owe:Hhlys the \\'Ol•d 
Bnt·t·:lJll\llHl i is g'C;lllt't·nlly t·m·t·npted to 
B;l!'t'<lll111 tH1n, ot· B:-llT<l111111tdi , tht·ong'h the 
iuflnrtH'e or th~ ll<llliP B:Hl'Hl'Olltl:l for 
another kind or fish. l ~nfol'tnnntely, the 
term B <n t·:-JmlllHl i i s <11so nst>d in Qneens­
hmd fot· i"·o kinds of m:n in <:> pel'<·hes, the 
delkiom; Palt11E'J' t l Atfes (·u lc·r.t.J'i.fer) Hnd 
the sm;11lt\t· ~nncl B<tss ( P8rfiii1110perca ), 
aud h:-1s <l lso been employed fm· the 
Qlteenslalld Lungfi~h ( ;..; eoceratodJu,.·). 
Jt '"onlcl lH? wt>ll to t·est•·itt t he nam e 
Hnn;UlllllHl i to 1he l hnnwn -.M<l<'kenzie­
FitZl'oy Hh-et· fish w ltith wHk g-iYell the 
~eientiti<- ll<lllle ; ... hleropa,qe..., leic!ilwnlti in 
honom· of the t>xplOI·et·. 

li ~>~ul of u Us"''"'o n IC h •c•r R u rrunanndl "'b o,vin~ 
tec•t h , rn~e tt- ll k c.• CunJ& n e. nnd b u rhc iH . , .. t•h ln. 

Afte r Saville -Kent. 

Although the Aust1·aJiau :Museum hal:> 
seven1l very old specimens, there is, 
n nfol'tunateJy, now no definite informa­
tjou to Jin k m1y of them with Leichha1·dt's 
expedition. 

The He\·. Leo Ha yes of Taroom, Queens­
J::md, 1·emarked, in a lette1· dated 1927: 

L eichhardt came this way in 1844 and 
marked a coolibah tree in what is now our 
main street. The tree is carefully looked after. 
The explorer was on his way to Port 
Essington and discovered the Dawson River 
flowing by Taroom. Ther e is a barramundi in 
the Dawson not found in any other Australian 
river. It is known as the Dawson River 
Salmon. One solitary barramundi, haunting 
one of the river reaches here, is cardinal red 
in colour. It has no mates of that colour. 
We call it here the Red Barramundi. It is to 
us what Pelorus Jack is to New Zealand people. 
No one here can catch the r ed barramundi. He 
bas dodged them since 1922-the year of its 
discovery. 

"'"e do not know how long the 
Bn iTamundi lhes. I s it possible t hat 
some of the fishes of Leichhardt's day may 
Rti ll be a live? 

The Gnlf of Carpentaria Bur1·amundi, 
sometimes depicted in aboriginal draw­
ings iu the Nol'thetn Tenitory, appear·s 
to represen t a zoogeographical subspec·ies 
called jwrdi 11 i-i; its scales have red 
<Tescentic marks which, towards the back, 
a1·e broken up into tlu·ee ot four spots; 
t his form has al::;o been recorded from 
the Digul River, sontbe1·n New Guinea. 

The Bu l'ramundi is edible, its fl esh 
having been compa1·ed with salmon as to 
fh1vo1n·. However, it is not an easy fish 
to Ree or eatch. Burramundi sometimes 
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•rtae Jh·ing relics of nu nn cient fnm ily: A. tlse 
Heterotis of Africn (Clutlisudis nilotic us); D. 
Ost~oglossum bicirrhosu•n frons South A mericn; 
C . the gignntic Pirnrucu (Arntutinus gigus) of 
Brn:~~il :nul Venezueln; nnd D. t ls e A.ustrnlinn 

Durrnmuucli (S<•lerotlnges). 
Afte r Norman. 

lurk iu deep water Ol' hide amongst SHags 
where they are safe from nets ; at other 
times they scout along the surface, "come 
from no,vber·e" when food is about, o1· 
can be athacted by tln·owing sticks into 
the water. The bony month is difficult 
to book: besides which the fish can sh ake 
an 01·diuary hook free, so the bushmen nse 
a th1·ee-pronged jag. The Bnrramundi 

Jooks H H f(' r·o<·ion~ }I ~ n pike. h11t it s food 
c·on~ist ~ or i nse('i ~ ( ~ra~Rh oppc1·s, fli e~o~, 
ei c. ) . (Ta y fi sh, Bony Bream ( Xenwt. 
olosu), f'rog:-: ancl o1ht-' t' ::lni mnh;, whi c·ll 
nre c1·nshed nucl p;.ntly ma:-:1 i <·<~tecl by its 
fonni<l<lblc lf't'l h , xet 1101 OJtly ar·outHl th<' 
j<tw~ hu1 O\'t:'l' tlw :-;i<h~s of the pnh1te and 
shHlflinp: 1he tongue <Is wl:' ll. 

11 HpH wn ~ n bo111 Ckt oher <lnrl is one 
of t he few fishes which <·;uP fot· the eggr. 
and young-. rrlti ~ i 1 does in a Clll'lOll!'! 

JWmne r: the Bm·t·amnncli (prohablv the 
male) ('<H·l·ieR t he eg;gH ilt its_month ' nntil 
the y01mg ha1 ('h cllHl ~heltet· in tltis 
nnmmal nm·He t·y. 1>111·ing the pt•tiod of 
incnhation. the P<H·en1 ri Rh C'H n110t feed. 

Our Hm·rammH:li iK also exirnordiuary 
becHuse it hnH many Htrnc1 m·al C'h;uactel~ 
~o fH· im ii ive iha1 i1s l iueng;e extend~ 
fnri het· LHH'k 1 ha 11 most othet· fiHheR in the 
world. Tt lwlon~~ to tlte family 
Osteogl osRidne ( th e "bony toug-nes") cou­
tn in i 11 I!: se,·eJ·:."t 1 fossil spe<'i e~. da ti ug bac·k 
to the Eocene pel'iod, o,·er fifty million 
yea r s :n~o. when B mTHIDUtHli-llke fi he 
~wam in t he -waters of \\•"Yromiu(J' in 

,] ~· 
Hl'azil. lndi n. Qnl?en s land, and, a c·rording 
to some nnthol'it ie!'<, in Keut as wel l. 

Nowada:y.· only I·elit -form!' remain . . ' 
hn dng- a nniqne d istribution. Our 
Burn-HlllUltrli ( Sc1Propa.gr8) is most 
closely <lll ied to it s cousin (Del.'SIII cnlitt 
fo'l'mo:w), jnst on•r t he ' Vallace Line. a 
mysterious zoog-eograpiJical bonndary 
lwtween Ba li. c:lllrl Lom bok. which, for 
some reason, pt·e,·en l ~ the fresh water 

lUtq• s h owing clls1rlbutlon of lh·lng 0Nteoglosslcl fh•h cs. 
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l> t• l .. aunttln r urtuH,II . t' rtHII Uurau· u : I. '1' h t• " ' hul <· fl~h. nhtHtt J n nturst l s i ze. 2 . V ie"· of 
,J.. 11 11 t r11111 nhtn ,.. :l. ~lclt· '''' " uf :-.kull . ~hu"· in"' bcna,· jn"·~. T he g ill-cover b:ts been 
n ·uun t•tl. 1. ' l ' h a• Cu t• I ht•cl tun"'ut·-huut· . :; Ctt 7 . A ~•·nlc nncl llll rtlo n s thereof enlargecl. 

:0:. •rr~"~~'"''t• rsc• ~o<t•c• t ion t h rou"'h b o d:-· . 

ti~he).; or . \ sin rr·ocll ll'P:O: p :ls:-:i n g into Xew 
Uuinea nud .\ ttl't 1':11 in . J) l'f.I(JII{IJtia i ~ 

found in t lw t·i\t>l·s of 'rh :1ilnn<l. southe1·11 
.\nnam. tlu• ~ l nbtynn PPninsu ln. HnnHltJ·n. 
fianl•a <1nd H o i ' IH'O. . \ s LPi<-hha •·dt pe1·· 
<'eirE.>d. Olll' BIIIT<lllllllllli is s im ilcU' 1<> 
Oxt l'Ofll o.«:w 111 IJ i,.; rr/w.'< 11111 f1·om B l'<l z i 1 
an cl t lw n 11 ir1 u:1 s. w 11 <' IH'P n I so <:omes 
another J'Pia t i \('. t h<• P i 1'<11'\H'll L t ra pa i nw 
ffi!Jll·'<) of t lW .\ IJl:l 'l.OII ;t 11<1 ( )t· itHH'O, whi('h 

I • f c ht• Plrnrtu•u •r tw l ur.c•· tuulh•· •l httaacu•·- 1un• u 
11 11' I ht> n n C h •t•I>C . 11f lhJ• \ 11111~uu J,. 11 -"' •·•1 ,.,.. 11 rn"' · tl • 

• 1 - l a · la••,. lun ,.r in H I• roan a ,.. l l t•t• lntt•u au•u r ~ • 11 • t 
\u~<Crnlltt ll \ttt .. l ' lllll frct lll 11 lll'ih " t•l,.rhlna:; nholl 

I !'HI lh ~>". 

fl 

Afte1· Sch legel and Muller. 

~ t·ow~ to at least fourteen feet in length 
HlHl iH prol>c-lbly the largest freshwater fish 
in 1 he wol'ld. 2 I have seen a small 
• t ro1w i m a fl'om Brazil in the Shedd 
.Aqual'ium, Chicago. Natives of South 
Amel'ica, after eating the Pirarucu, use 
1 h t3 hn~e tongue or hyoid bone, with i ts 
ere<"1 teeth , as a ready-made 1·asp for 
~<·1·aping out the pulp of gourds. The late 
PJ·ofe:-;:-;or Archibald Watson presented 
~>' ll th a nlsp, together with some 
• t nt JUt i IIW scales, to the Australian 
)lu:;;eum. Certain a ut horit ies consider the 
H rie1·o1 i"' of the Nile and West Africa 
( (1/upisudis niloticus) to be another 
o~t(lo~lo~;; .. id, but it has such a different 
hencl , ~cc,1 l e~ nnd fins that I am inclined 
1 o agree with those who regar·d it as 
belonging t o a separate family. Dr. 
::-4nnd(lJ· La l ITol'a, finding fossil scales of 

~ 'l'ht.· l n.r~-;·esl freshwa t e r tl s h is believed to be 
lh<' Jh•lug·~\ Stur geon of t h e Vol g·a, of whi c h n. 
Hlwc•inwn measur ing 14 feet 2 inc h es in le ng-th 
\V!'Igh<>d 2,260 l bs. 



2(38 'rHE AUS'rRALIAN MUS I~U~1 1\JlAOAZfNE. ~ r A 1w 11 ..!.. o, 194:1 . 

0::-;teog;los:-:ida<' in Tnclia, think~ i 11 ;11 i hn I 
tOlllli t·y wn s the an<· iC'n i' <'Clli t·e of <1 is­
pet·,'<tl of t he shan gely (liH1ri bn1ed m ocle t·n 
R n nHmlllHl is ment ion ed nhove. 

Prohc-t bly no body ·will evel' ~<1 t iRfn ct o l'i ly 
I·econ:-;tt-nd t he family tJ·ee oJ' th i~ 
<HH.: ient g-t·onp of fishes, bn1 in the~e 

mcHl<•nt t ime~ we• m i~h I wf'll t·e fl f.lc·t tha t 
in Amd t·nlinll t·i vc•1·~ \\'C hn vf:' ~till a 
he t·i1 n ~<.) or ex t ,.,,o1·ditt:ny fi shrR, old et 
1 h <Ill 1 l H' lt ill!-\, c·t·<.' n t 1 1 1 ·el-\ w h id • ~-;h on I cl not 
lw :o;(> m-wl<.'l-4~ 1 .Y sin ng-ld<>re(l fm· food , but 
stndie<l , profP<:Ied <llHl ('On~en,ed Cot 
o·rnt't·n 1 io11s I o c·onH'. :-. 

)'teconstnu·tion of nn <·xtin<•i J\ u s 1 r:di :ua D u l'r:unuudi (Phnrcculn s «au et• n s lundi t•us) from 
'l 't•rti:u·:-· t•l:a ~· sh:eh•. sun I ht•rn Q.uet•ns i :HIII. 

A fte r E . s. Hills . B l oc !.; by co u r t <?SY or tlw Din•<· tor of the Queen ~l and :'11 useum. 

Dr. K. K. Svence'::;; ('O lledion of 
Coleopten1 (beetles) has fo1· long been on e 
of t he most importan t of tho~e pl'in ttely 
owned in Aus t r a lia. Its put·cha~e fo t· t lw 
Au str alian Mu seum is, therefm·e, of ton­
siderable importance, and it forms a very 
valuable addition to its ea binet~. 

Dr. Spence has long been an indefatig-­
able collector, and he had the opportunity 
t o spend a number of years at Clermout, 
Queensland- a district of special intere~1 
to entomologist:;;, since it i~ the type 
locality for many of our insed spec ies­
Peak Downs. Latterly he ha s lived in 
Sydney, and although th i~ district migh1 
well be consider ed to offer little n ew i11 
its insett fauna, D1·. SpenC'e h11s not failed 
to discove1· many nove1tiel'l. 

The collection , which compri r::;eR som p 
twenty th ousand speci mens, ineludes 110t 

only lm·ge aud strH<ing species- mnn:v or 
them Nll'e and songht afte•·- bnt i hon~ ­
ands of those minute and inconspi<'n on R 
fot·ms which only a keen anc1 til·elesR 

eoll..,eto•· w i 11 I.>Ot heJ' a bont. eveu more 
impol'tant titan the ~hO W.Y t hings since 
t lwy indude mnny oh~<·m·e an<l little 
knO\\'JJ illHett!-:. 

* * * * 
T he A u.' tt·a l ian M nsenm he:1s recently 

<H·q niJ ·e<l a ('Ollec·t ion of 1±0 negati\'es, 
111nde by 1he la1e ::\1•·- T. Di<·k, depicting 
th e life of the nati,·es of t he Port Uac­
qmuie diRtl'id. ThiR iR the only series of 
pho1 og-t·aphs extant showin g how the 
('O~H'ltn 1 ahol'i ~d nes of Xew South -wales 
gn 1 het·e d and cooked theit· food. hunted. 
lll <1rle theit· weapons, implements and bark 
<'H noes. ...: ome HHped s of C"amp and cere­
moniallife HJ·e illnstt·nt<i<l. .\ lthong-h the 
na t i\'es photo~ntplwd were in t·ontad with 
the lo<·H 1 set tl et·l'l, it i~ known th<lt )[r. 
l>ic·k ha cl g-t·ea1 inflnen('t' " · i1 h 1 hem, and 
he wns nbh• 1o per~nnde hoth uwn and 
\\'OIIH)ll to emTy ont ,;a l'ioms ndivitie~ in 
th e t t•ctdi1ion nl mnnnet·. 011e of these 
pho t o~t'<l plll'l formH 1he ft·ont i~piN'P of this 
jHl-41H' of thp MAc:Az t ~flL 
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Australian Insects. XII 
lsoptera- The Termites 

By KE I TH C. McKEOWN 

THE task of pr·esenting a r·easonably 
Rdequa te picture, however· gener­
alized, of te1·mite life in t he limits 

of one short <H'ticle is a diffic11lt one, for 
the subject iR of the greatest tomplexity 
and offers so many temptations for· digre~­
sion. Yet, there is still mn C'h that remains 
unknown. Detniled heatment in such a 
space is qnite impm~sible, or· would requh·e 
the skill and n ·aftsmansbip of one of the 
old Chinese iYo1·y carve1·s who conld fill 
a sphet·e little more thRn an inch in 
diameter with a wol'ld of val'ied life. 

The Termites-ot·, as they are popu­
larly called "White Ants"-are now 
placed in an order by themselves, the 
Isoptera. F01·mel'ly they were included 

in that group of diverse forms, · t he 
Orthopte1·a, or were thought to be allied 
to the Earwigs (Dermaptera). Certain 
pt·imi 6 ve ter·mltes, it is true, show 
affinity with t he Cockroaches, but actual 
evidences of any direct relationship are 
lost in the past, and little fossil evidence 
has been recovet·ed. 

Australia is rich in these insects-too 
rich, possibly, on account of their· great 
economic importance-and some one 
hundred and twenty species have been 
r eeo1·ded from the Commonwealth. 
Feeders upon wood, the losses caused 
annually by termite destruction of build­
ings, fences, telegraph poles, sleepers and 
similar objeets, as well as living trees, 

CnH~t>H of Itl llk 'I'ermlteH (Coptoter n aes lncteus). 1 - 2. Win ged sexu al f o rms. 
3. Worker. 4. Nym ph. 5. SoJdier. 

After Froggatt. 
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llltl st amoltJl ~· t o many t honsand~ of 
pounds . 

'l' he association of t h<• name "an t"­
a tbeit "whi te"- is cnrion!:; l-{iJl te, w ith tlw 
exception of t heir sotinl hab its, 1 hey 
po ·sess few of t he a t hihutes of t he i r11e 
ants. Ant:-~ pn ss through t he well-dp·fi ll(~d 

tc-1ges, egg !a na, pupa , and imago, while 
t he baby termite on hatching f t·om the egg 
is a min iature of its fellow!S and gr owH by 
a sel'ies of m oults, a ud lnd-:s a llt ~ukecl 
1·esting period . They cl iffet· g rea t ly in 
s tru cture, a ud the term " white" i ~ nnr ly 
<1 ppli<:a ble . 

A lmost eYeryone must he familia r w i1h 
at least one form of termi te uest, or wh ite 
nnt m ound. The most typical i n sout h­
eastern A us tra lia a re t he t·otmded monn<l ~ 
of the Milk T e1·mi te ( Coptotennc~ .-; 
lct-cteus) ; t hey a t e l arge, Ho me what domed , 
day-coYet·ed mounds rif'iing to c-1 height of 
fi ye or s ix feet, a nd ~u·e conspicuom: 
objects in t he bush. In t he n orth of t he 
cont inent, t he n ests ma y a 1tain to hng-e 
~ize, and be fashioned iuio biza r re sha pe!-;. 
The t owe1·-like m olmds of EuteroL<!8 
lHtl men:;tou i m ay l'ise a boYe t he g t·onnd 1 o 
a height of t wenty feet, m1 <l ll l:lzing- m·thi ­
tec-hu·a l effot·t when we ton~ide1· t he tom­
panltively minute size of t he l> nilder s; 11 01' 

must it be overlooked. that t he s n l>tel·­
nmean workings of su<:h ~1 ne~ t ext encl fnt· 
below t he sul'face of the soil. P erhaps the 
mo~t wol'ld-fam ons termite nest , o t· 
termita rium, is that bn iU hy the so-ea lled 
)lagnetic Tet·mite ; it iH a huge wedge- or 
t ombstone-sha p ed ~tructnre iu whi c·h t he 
I1aiT<:.>w enrls point geuernlly north <11Hl 
south , although t he diredion m ay be 
somewhat infl.11enced by lH·eyailing wi11ds. 
It iR generally accep ted tha t the or ien t n-
1 ion of t l1e n ef'>t is dne to t he fact tha i 
m ost of the building a ud 1·epair w01·k iR 
carried out in t he wet Hea Ron; the farin g 
of the long s ide~ east and west e nableH 
them to get t he maximum of s nm;hine, 
c-1nd emmreR t'apid c'lryiug of t he damp 
day . H ow far thi ~ may be trne iR 
llll t el'tain , for other spetie~ in t he Hame 
<·onditiomi do not make sn <'h nest s. Other 
tet·miteH, ag'a in, <·onstrnd t·ou tHled neHt H­

" negt·o-head!'i"-1\igh in the bJ·ant hP!4 of 
trees, c-onnected with the ~t·onn<l hr low 

on ly IJy <1 na n ow day ga llet·y. Still m~1·e 
make t he it· h ome~ be low t he eal'th w tt h 
notbitw to in d ic<l t e t ht' it· preseuc·e nboYe-

t:> I . t he su r f<H'e. E aeh of 1 tese nest~, l l'l'e~-
pecth·e of its form , IHls been bu ilt O\'Cl' 

some ~ t mnp or log, or, pe1·h ap~-;, a 1·oot 
d eep in 1 he g l·Onll(l , o t· s imihu ? hject. 
Gallerie~ h:n·e beeH 1 nH·ed ext end m~ as 
mnch a~-; fi ft y yard~ from t he ne:-;t t o somr 
food sn pply. 

'YhH t i ~ t he inte l'i o t· of the ue~t l ike ? 
'l'he ch1 y <·ovel'ing h; Heveral i n <:hes thick 
t lu·onghon 1, n nd i ~ t h i tke~t at t he base ; 
the m a t em· ia l tomp osing this p 1·otect h·e 
co,·el'i ng <lppe<n~. in p<n ·t Cl t lea s t , 1o he 
gathe1·ed g rain lJy gl'a in from t he .·m·face 
of t he s nr r onn ding soil. 'I'he g r eater pat·t 
of the st1·n ctm ·e is built up of a mas!'\ of 
woodv m a te rial ·wh ith has passed t lu·ongh 
t he t')()d ies of t he i m;ett~; it is hone)' ­
<'Ombecl with inmu nenl ble passages and 
galleries, t hrough w hi<'h t he busy life of 
t he tol OJ IY pa~ses. To \\·ards t h e b;.l~e of 
t he m ontHl is a lcnge cell the s ize a nd 
s;hape of an in,·e1·ted 8\<l ntel'; t his i ~ the 
hear t of the nest. the n >Y<I t cell , i n wh ich 
t he qn een spends her life . _\ boYe th i. 
royal <1bode one fin ds <l la r ge ma~:o; of t hin 
oYerlapping- sheet~ of a fr iable pa pery 
text ur e fo t·nling the nnl'~er;v for the eggs 
nnd y onng. Close t o thi ~. in t h oRe spedes 
whi ch inflnlge in the ha bi t. m·e t he "mush­
room gm·de111~". and 011 t he o uter m·ec1s 
uear t he ~nmmit of t he nest, just withi n 
t he d H.V wall. a re t he stot·ehonse . 
cemetet•ieH, and t he ~n nit <ny a nd g<lJ·bage 
d isposa 1 system s. 

The popnhttion of a neHt of <Wel'<lge 
size n mnbe r s between one and two million 
inba b ihm t s, whk h nr e didded in to a 
n nmbet· of group~-: m· c·<H~tes ndnpted in 
s trndnt·e <111<1 hc-1bit to the s peC'in li zed Jl<ll't 
ea t h mmd play in the e<'onomy of the 
colony. 'rhe1·e ;.u e wingl C's~ worke1·s nnd 
soldie t· ::o;, males a nd fe nwl es. t ogether w it h 
~mpplemPII1 n ry o1· neo1ein ie ' m a le <HHl 
female fot·m:-;. Tu 1lw bees t he worke1·. 
and i11 the ant " l>oih " ·orke r aucl ~olcli er 
<·n s1e:-; <ll 'P ste t·ile f<>mnl e!!ii, hnt nmong the 
t erm it ('!:; t h('Re <'<l s I (,)s nl<l y be sterile 
memht~ t·s of one o1· both ~exel", mul in 
almo!-; t nil s pee iel'\ thr•y <li'P qni1e blind. 
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The worke1·s <tt·e small ~oft-bodie(l 
ct·eatun)~ or :1 wh iti sh ('olom· with hll'll.'e 
rouuded heads <->q u ipped w ith power·f.nl 
jaws. " ·e ll fitted fol' <' n tting·, g un wing- m rd 
~hnnng wood. T pon the wm·ker~ de\'ol ves 
the wol'l.: of eon~tntding and 1·epait· i n~ 
the nest, the eo1ledion c-rnd store:1o·e o'f 
food, the snnitatim1 of t he lH:>st an~ t he 
prev:nn1 ion <:tnd l'Hre of 1 he f nngns 
ga1·dens. togethe1· with the feed iuo· c-llHl 
grooming of the qneen and 1 he t euc1i\w of 

~ 
eggs and yoong. 

Q u een uf ) lilk Termit t- (COJ•toterm es ln c tt•ul" ) . 

. The soldier is: nsnally abon t t he l:;Hme 
s1ze as the wo1·ke1·, bnt he t·e t he h ead is 
heaYll~- c-nmon1·ed and of a reddi~h- l)l'own 
colour: t he jaw~ c-H·e long. ~lende1· <md 
cm·~·ed. and JH·m·e effiC'ient wec-1pons 
agamst a u enemy. In oth e t· RpecieR the 
head may he p1·odn<'ed fonnnd into <1 

~lender point ed beak 01· !o\nont. whil e in 
the f01·e head abo,·e thet·e iR a c·c-witv filled 
w~th a milky fh1i<l which <'a n be ~jeC'ted 
With consicl e1·able fon·e againRt a foe. T he 
flu id coming in <·on tart ~\'i th t he eves or 
body of an inti-ndet· seem~ to l;osHes~ 
initating- q11 alitieR. The ROld ie1· tet·mites 
cany out t h e d pfen<·e of the nest, a nd 
prodde guards fo1· t he qn een and for agin g 
pal'ties of wot·kei·~. In the e,·ent of nn 
attack npon t he ne);;t the !o\ohl ie t·s beat ont 
H wa1·ning upon 1 he floor ot· " ·alls of 1 he 
gallel'ieR with the il· h orny heads. 

'l'he mal e~ a n d femal eH <He yel1 owi~h ­
ht·own in <"01on r. <llHl <H'e pqnipped w ith 
~fficien t eyeH. "~hen they fi r st emet·ge 
fl-om t he neRt t hey bec-u t wo pa iJ·8 of 
~'<moky wing~ wh id1 m·e Jn te t· dehl <'h ecl 
a long r1 fold Jlt'nt· the hnHe, a nct l o~t. 
'l'hese in l-le('1R fou n d new <·o lon ies;. 'Vhen 
the fema le hegi n K t o h1y egg!'\ he l' body 
HwelJ R in1 o a w hi1 <' K<HIHnge a n in ('h or 
JnOJ·e in l en gth n n cl n bou t t h e 1 hickneK!4 of 
one'K lit l] p tin gpt·. J n "ome A fr in111 fo t•m !-; 
tlw queen m ay g t·o w to fi ve in cheR m· 
longer·! 'l'lw htl<Hl , 1hon 1x, n nd limhH m·p 

----------------------------------
still those of 1 he slender winged in ·ect, 
bu t t he leg~ a l'e no longe•· capable of 
movi11g t h e ma Hsive body; t he plates of 
bn>wn armom · which onC'e encircled her 
body m·e now merely a Rel'ies of widely­
spa<'ecl patcheH a long he1· back. I ncapable 
of mo,·eme11t, the queen, as she is 110w 
<·a lle<l, lies enclosed in t he royal cell, 
ten ded by countless wor·ker s who <'aJTY 
awHy the eggs as they are laid--to the 
n n mbe1· of n p to fom ·, or even se,·en, 
thon Hand a day. These attendant.R also 
feed a n d cleHn t he queen-mother, and so 
ass id uous a 1·e 1hese ladies in waiti ng that 
t hey sometimE'H 1·asp holes in the del icate 
skin of thei1· <:luu·ge! T he qu een ma;v ]i,-e 
for a n11mber of years. T he male, 
nnehn nged bnt fo1· his lost wings, m::~y l ive 
in 1he royal <·ell with his mate, but in 
se,·pral A u stralian specie, no sign of this 
]Wolonged association has been fonnd . 

S npplementm·y, or neoteinic, ma les and 
females a 1·e produced in t he ('Olony 
appm·ently to Hngment the dec1·easing ont­
p n t of eggs from a failing queen, although 
in mnny instanC'es large n umbers of these 
neoteinic royaltieR are to be fonn d in 
nests where the trne qneen is still at the 
height of her produ ctivity. These su pple­
mentary forms never leave t he ne. t upon 
a mn l'riage fli ght, a nd are pale a nd wing­
less with , ,estigia1 eyes. 

Suth is t he eonstitution of the te1·mite 
colony. " ' hat t hen of their li fe? Th is 
may be briefly summarized from t he 
n uptial fU ght whi<.:h takes place ptior to 
the founding of new colonies. 

On a hot day, usually p recedi ng or 
following a stot·m or a shower of 1•ain. the 
pa rent colony JH'esents a scene of intense 
act ivity. The workers cut openings in t he 
day walls of t he m ound, the soldiers 
mou nting gn<1rd oYer t hese u ntil the 
psythologicaJ moment a n ives; t hen their 
1·ank:o~ open , an d t he winged m ales and 
fem a l eR pom · out i n an apparent ly end-
1esf'; stream . Their fl ight is weak anrl 
flnt1et· ing, and the a dventu rers seldom 
tl·avel fm· befm·e dropping to t he ground 
and ciives ting t hemselves of their wiugs-­
::t p pendages whieh would only ha m per 
t hem in t heil· f nture life. B y some 
my~tel'iou ~ telegraphy t he news of the 
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fl ight seem~ to sp1·end abroad and birds 
of many kinds, lizards, frogs, ants and 
other predaceou~ insects, as emble in 
great numbe1·s to avail t hemselves of t his 
wondel'ful banq uet provi ded by Nature, 
n nd it is fe"' indeed of t he winged 
tenuites w hi ch :sm·vi\'e to found new 
homes. 'rhe fem<lle nlights ou some con­
Yeuient grass stem, shivers her wings 
I'Hpidly, and then, with a s udden effort, 
t·ids he1·self of the gauzy sails ; males in 
t he d cinity sim ilarly 1·emove t heh·s; then 
t he female ru ns off over t he damp g1·ouud, 
closely followed by one or mo1·e males, t he 
whole proceRsiou lookiug like a miniature 
railway h ·a iu. 'l'he ground must be damp, 
o1· t he scent is lost and t he suito1·s find H 
diftit-u lt to p ick it up again. At last but 
one suitor is left, a nd he a nd his mate 
na wl beneath a log or d ig a t iny bur row 
in t he g1·ound, t ile pait· d igging away 
f uriously a t t he soil like a pair of minia­
ttu·e dogs. T his is the beginning of a new 
nest. 

\Vitbiu a few week~ t he female lays her 
first few eggs, from which workm·s and 
soldie1·s emerge; they are fed and cared 
for by t heir pa ren ts until they are old 
enough to under take the work of t he new 
colony, leaving t he q ueen free to devote 
he1·self entirely to t he task of egg-laying. 
F 1·om t his t ime forwa rd t he growth of t he 
colony goes fo rwa rd withou t inteiTuptiou; 
the mound iR built a nd added to from 

t ime to t.i nw, u~ may be rende1·ed uecessat y 
uy the g row th of t he population, unti l, 
a fte t· vo~s i b ly many year s, the colony 
attains its f ull !:>lizc. Food is obtained for 
the colony tln·ongh a serie:s of under­
gt·otm d galleries extending often fo1· long 
distmH·eH to logH, ~t umps <ll1d other woody 
materia l. \YlH'J·e the };OlJl·<.:e of food is 
~ ituated well abo\'e ground, the termite~ 
o1Jtai11 actess to it by <.:onstnH:tiug covered 
earthen p:-t H~·mgewayH up t he expo eel 
Hu r face, Hs was do11e in t he A ustralia n 
l\l nseum mn ny yec-us ago. H er e the insects 
C<HTied the ir galleries up the st one walls 
nnt il they <.:o nld r ea eh t he 1·oof timbet·s, 
fen· t he w01·ker and soldi.e1· termites, 
despite t heir blindnesf:l, are intoler ant to 
light, a lt hough in .·ome ·pecie · foragers 
wi ll work in bl'oad daylight. Such 
for <1ging pe:utieH <'Ut up dt·y grass and 
othe1· hel'hage in to s hort lengths like chaff 
aud stot·e it i11 s pecial tell~ situated near 
the outer wall of t he nest. 

It is po · ·iule t hat from this custom of 
l-\tor ing up ,·egetable matte!' as food in the 
hu mid atmosphere ( 9H to 95% bumiditr) 
of the nest, that the termites evoh-ed, in 
cm·taiu ~pecies t he a mazing habit of p re­
paring a nd cultivating "muslnoom 
ga t·deus", an o<:<'n pation also carried on 
by ted a in specialized groups of the t rue 
ants-surely oue of the most astonishing 
c·ases of t he parallel evolution of the same 
habit in t wo d istantly 1·elated groups of 

Wuud nncl le nd tlnmn ged by " White A·n 1N". 'l'h e len d n ·nN en C«" n t h r o ugh t o e nnb l t' 
t h e termite~ t o r e ucla t lae tim b e r frn m c wvr k. 
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.'\.bo,·e: lUngn t>ti(• Ant Hills, No•·tlaern Territcn·;o·. 
Right: The 0\'(•rhuul T ruck, Birduna to Dal.'\\' in. 

Photos.-C. Barre tt. 

animall'. 'rhe "mushroom gat·denR'' at·e 
f01·med in large <·n Yities in the nest around 
the nnrRery and are filled with decaying 
Yegetnble matter upon which the fnngn!'; 
gt·ow~. The ~o-called "mushrooms' are 
really a <le,·elopment of t he fungus threads 
of a ~pecie~ of toadstool, which in aban­
doned momHls grow up through the dome 
and de,·elop their normal form. But such 
la~·ge growth~ are not desired by t h e 
termites, and a 1·~ u~eles fot· their purpose, 
~o, a~o; the tlnead" spread through the 
de<'nying- ma11er, they are carefully tended 
aud prnnecl hy the workers, so that they 
develop in1o minnte white knobs whi ch 
are mo~ed HI-\ food. Bugnion has described 
thf youn~ nymphs gr·azing over the 
fnngnK-hedH like 1i1tle white lambs! It is 
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believed thnt t J1e sporeR essent ia l for the 
starting of fu ng us-beds are brought to t he 
new home from the parent colony by t he 
young qneen on her nuptial flight. 

InsettR of other orders live in the neRt R 
of the termites and appear to be in t he 
natm·e of tolerated "guests''; t hese <:we 
mainly fti e10; (Diptera) and small Staphy­
linid beetles. Whether it is due to t he 
conditions tmd e1· which they live is not 
known, hu t mm1y of these little creaturef.l 
be::11' a strange I·esemiJlance to their hosts 
in the development of thei1· bodies. 
Nothing appean; to be known as to tl1eir 
habits. 

Ants-and especially the large )fe~ti 
Ant ( lriclo1nyn nex detectus)-are in\'et­
ei·ate enemies of termites. The :\!eat Ant 
appears to attack the mounds systematic·­
ally, first securing ent rance through the 
wall, and o<'cnpying a small section of the 
interiol'; then, s tep by step. extending the 
area of occupat ion until t he whole nest 
has been seized and the population exter ­
minated. The termites' method of dealing 
with a breach of the for t ifications is 
inte1·esting. If the stout outer wall is 
broken, the soldiers immediately swarm 
into the gap, filling it with a palisade of 
armo·ured heads and threatening jaws. 
After a little while the ranks of t he guardl'l 
part to allow a worker to emerge, bearing 
a load of clay in its mandibles, ·which it 
deposits in front of the defenders , and 
covers with cement-like saliva . The 
worl<er then rethes, to be followed by 
anothe1· and another, until a rampart has 
been built; this wall is extended and 
raised until the breach has been entirely 
filled. The work will be completed under 
cover of darkness, when the patched area 
will be l'endered indistingnisha ble from 
the whole. 

The Anst r·alian te1·mitef:; a1·e divided 
into t lu·ee families : t he Mastotermitidae, 

the C'<"llot erm it ich1e, and the Termitidae. 
The )ln~tote r·JIIit ida e contains a single 
~pede~ ( Jll fudotenu e.<s danrinie118is ) found 
iu north Au~trnlh1, a large insect of 
ex<'eecl i n~1y ])l·imith·e for-m-and on that 
<H.'to tmt of p;ut i('n la1· interest. 

Of the fmn ily Calote1·mit idae some 
thjrt y !-4 pecie~ are known f1·om Anshalin 
l>elong·in g; to t he genera Soloterrnes, 
P rotcnu e.o.;, e:wd Ca.lotenne.s which live in 
dead t t·ees nnd logs in f01·est a1·eas. The 
Ua lot enne.o.; ;;u·e J·em;ukable in hadng no 
tn1e wor·ker·s, aJl t he la bOUl' Of the nest 
being <·n t·r·ied out by t he nymphs. 

By f;u· the hugest family i · the 
':r e1·mitidne (the )lesotei·mitidae of some 
wot·ker~). 'rlli !-> con tainH Hbon t ninety 
'J)ecies. and i nc·lndes most of tho ·e which 
are of e<'onomic importance, and are 
mound lmilder~. The genus Coptotermes 
includ eR the c-ommon coastal pedes 
( (Jopt oterme.s lacteus), H am iterm es, t he 
famon!'\ ~Iagneti c Termite (Hamitermes 
meridioualis ) , while the genus Eutenne.«. 
which hu.:lnd es fo1·ms r anging from 
Eutermes palmerstoni, the builder of t he 
l111 p;e 1 ower-l ike mounds, t o those which 
juhabit the ~";Onth -western plains of New 
Son t lt "\iVn les. These live benea th the 
~nu·fac-e of the gronnd, feeding on grass­
l·oots, nnd which, on the occasion of t he 
nuptial flights, <'Onstruct fragile t ubes, 
1·ising bnt a couple of inches above the 
gronnd, nnrl wl1ich seem to serve to prote<'t 
t he winged insects from enemies as they 
emerge. 

)lany \\Titet·s haYe w1·itten in p1·ai. e of 
the complex ~oeial life of t he termite, . 
ant10;, and bees, bnt, as will be apparent 
from this very condensed account of 
tertain a speeh of the life of the termite 
colony, it is e~sentially a mechani<:al and 
wholly ~011lle~s s.tate. and comparable '"'ith 
thnt exiRting in totalital'ian count ries. 
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To the Red Heart of Australia 
By A. MUSGRAVE 

T
o d~it ('entr·al ~\ll ~ tl·n lin Jtad long 

heen :1 (' he l'i:·dwd ambit i o H, a nd ~o 
when <Ill oppm·tnnity 0<-'<'1UI·ed I 

dedded to n,·;til m:r~elf of the facil ities 
ntl'OJ·de<l hy 1 he we ll -known tourist 
ol'ga ni z;t iimt. t he t•iont>er·. whieh ye;uly 
m;t kt·~ t r·i p~ l' r om )ll•llwm·ue t o D<nwi n 
and h:ld\:. Therefot·t\ t o i\l1·. \Y. <'<1 l'fe1·y 
and hi~ <l~~oei;lte~ )le~~ ~·~. ( '. Canoll Hnd 
" ·· Chad wic-k. ] wonl<ltetule1· my !-;in('ei·e81 
thank~ fol' theii· H8!·d~tnn<·e in making my 
<llll hit ion mc-11 eri nliz(?. 

Our· me;1 ns of il'<11l~IH>l '1 <:on!'>i~ted of a 
huge el(•,·e rH..;eatel· cm· and a fmn·-ion 
ti·nrk. Boil1 nn <11Hl t r·n ek w ere fitted 
with o i I engi11 e~ wh kh ~n ve g-reat haul in~ 
power·, though a ~pee<l j.!; t·ea te r th~m 30 
m.p.h. W<1s not pos~i hle . IIoweYei·, after 
Wl' left the g-ood rmHls het "·een )lelbom·ne 
and Port ~\ n gnsta. we J·<lJ·ely t•e;.1c-hed 20 
m.p.h. 'I'he pm·ty <·oul'\is1 eel of the t ln·ee 
P ionee1· men and fo nt· 1om·i~t~. 

. Pod ~\.n~n . t<l, hom " ·hich w e ~et off 
inio 1 he wilderne~H. i ~ n l;nv;e tmYu a11d 
tlw ht ).; t we were t o ~f'e until onr c-u·rival 
at .\li c·e :-:;pJ·in g!-;, tl eal'l)"' H i ho nf.;Hlld mile~ 
awn~· . ~Htf'l' len\'ing- P m·t ~\.n g:n~ta mHl 
t t·arellin~ fm· ~ome hon r·H t ln·on~h d esert 
c·ount1·y , we <·amve<l in a pnt('h of mnlga 
and salt bn ~h . 

::\Il;LG A .\.~0 .'.\L'.rBt;SH. 

.A few words abont t be muJ ga, Acacia, 
lfllellraJ nnde1· whoRe b1·anc:hes we RO oft('n 
<'H mpecl, might not be out of place . It is 
<l ~mn1l t.t·ee or ~h l ' tl b, 12 to 20 feet jn 
he io·ht aud i ts o'l'ey -o·t·een leaftets Hre '"' , l:"l • I"> 

t·nthet· 1·eminiscent of tho~e of a s he-oa k. 
'rh e wood is lHucl, is yellowi ·h on the 
outside and d~uk -recl on t he inRirle. It is 
n~Pcl hy the a borig:ine!-; for making Y<ll'ions 
e-ntitles such as boomen1ngs. pitchi ·, et<·., 
nnd Em·opean s make a1l sor t · of articles 
of 1 he sotn~euii· type fr·om t h e ''Tood. The 
11·ee was with us mo1·e or less all the way 
1 o ' t-lt e A Uce·', and extends north of the 
'M<ltDonnell Range. Tt has a wide di ·­
trilmtion in Routh Austtalia, 1·a n ging 
f r·om the north of Ey1·e' Peninsula. west­
wnrd to Oolde::~ . and it occurs in the chy 
p~u·t~ of :Sew Routh \Va les, Queensland 
mHl \\.,.estern Au~tralla. The bluebuslr , 
on e of the ~a ltbusll es which grew a buncl­
n ntly on the A t·eoonn tableland, looked 
,.e1·y nttractive, ~omewhat like a blnr 
madrep01·e c01·a 1. 'l'he sn l tbushes, blue­
hu sh es and cotton bush es (Rhagoclia , 
Chenopodium) Atriplex and .Kochia), all 
m embe1·s of the fa mily ChenopodiaC'eae 
( i.e ., in 1·efer en('e to t he ~oose's foot 
len\'eR) , are Yalnnble fodde1· plants fo1· 

llul~n. A<•ncin :uae u rn, and Snlt­
bnsh nt C nn• a• near Port Augustn, 

s.A. 
Photo.-A. Musgrave. 
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Cars lw~:~:etl in naiclclle ul' :1 
, ·nst Jllnin, n bout GO miles 

t' roua C oobe r P'('d:o·. 
Photo.-A. Musg·1·ave . 

stock, and flourish in s1H.:h arid conntl·y 
as we pass through to Cenha l Austra li a. 

Zoologically and botani <:H lly t he whole 
of the interi01· of om· <'Ontinent is one 
great unit, that is to say, t he sam<:' 
animHls a nd plants fol' the most part 
extend tl1e length Hnd b1·eadth of thi~-; 
arid area. This fart has been pointed out 
lJy various entomolo~ists and other 
zoologists, while a cha1·t in colonr issned 
lJy the Federal Government shows the 
distl'i!Jution of t he pl a nts to be very 
nniform. This zoo-geog1·a phi ea l area 
hep:im; in western Kew Routh V\' ales and 
Queenslnnd and extends clear tJn·oup:h to 
1he V\' el-ltern Australian coast and down 
to the Big-ht, with the exception of an 
at·ea in R"' · AuRtralin, whe1·e t here is a 
fail'ly high •·ainfall with a ('Ol· t·espondh1~ 
('hange in flora Hnd faunn. But a lthou gh 
we may weary of 1 he eternal sa l t-lm ~h 
aud mnlp:n , we find U!'; we d1·n w near t he 
mou ntainous t·ed he a r·t of the continent 
thn1 we enc01mtE.'t' plnn 1!-< which were 
ln C'k ing in 1be rountry 1o thE' l-IOntll. 

'l 'ht• rc~<tcl to Cc~e,ber P e d y 
at•russ the OIICII Jlhlin. 

Photo.-.\. .Musgra ve. 

'I' I TJ<; .\RCOONA 'l'AHLJ<Jr. .. A~D '1'0 COOHI':R PJ.~nY. 

Roon after le(;wi n ~ our first eamp we 
C'a me to gibber plains formation, ~m.all 
Htones lyiug on the surface of the tlay. 
Ft·om now on we were to pas~ th ron~h 
eonnhy "~hi c:h differed but little in many 
respec-ts, t hough for <·otwenieuee we ma)' 
divide it like an<' ient Ganl into t hree 
pm·ts, viz., (1) t he ('Ountl'y of t he sa lt 
panR ::.nd lakes (near P01·t Angnsta). 
(2) the land of the ri,·ers (mmally of 
~and ). (H) the monn tains (of t he eentre). 
'\Ye passed throug-h J1e~RO whe1·e ba ll <lRt iR 
prepared for the B.'\V. Line. <"rossinp; i he 
rnihnl:v se,·e1·al tin1es aud rame to <1 hu·ge . ' 
pl nteau, sometimes distnrbiug knnga roos 
a nd emus. P t-tssecl by 'Yil·rnppn with 
l.A1ke ' Vindabout ne<nhy. t hen we mounted 
1hr pl ateau once mor·e, an d awa)· in the 
di stnnce we <:on ld Hee I sland Lag·oon, the 
ir-;land stnnd in~ np like n peak from the 
lake. 'rhe road waR ouly a tl'::t('k ot· wheel 
t·ni s, ihe <•onntr.v ~trewn w it h gibbe t·s and 
dotted with ~nltlm~h and nsnnlly qni te 
1t·<'eles~. We huH·lled near t hE' Pine~ 



1\IAHCll 10, l!).U. THE AUSTRALIAN MUSEUM MAGAZINE. 277 

Jiomt>~t<)nd. then tr<t,·elled lhl St the 
desel"ted J>hillip~ P ond:-; :-;tation. and rising 
~rndn<llly. l n ln<:t the <·onnhY eoutiuned 
to rise unt il we tame n e<n- Aiiee Springs 
sitmtted at <lit el<'rntion of 2.000 feet. 
'Ve t•nmpe<l near En t \Vell where we 
took. 011 wntPt·, n nd l'es:nmed our jotn·ney 
passtng somc> l;trge camel yard and 
trossiug l.;ake Yonnghnsband. Owinrr to 
nnions: deissitndes not entirely unrel;ted 
to the effeds of a nigh t's rain , we did not 
atTire c-1 t Yh·im1 \ i'\' e11 ou tstation, J5 miles 
from East \~'ell, u nt il t ln·ee days later. 
Here we were h OSl)itably 1·ec-eived, and 
d nl'ing the dny spent het•e we learnt sonw­
thing of t he distL·ict- t he At·coona Table­
land. The ne<nest l'Hil way station i~ 
Kingoonya, 5~ miles d istant, and theil· 
close~t neigh bom·s on the party line 17 
miles away <1t 1\It. Ebn. From a chart on 
the kitchen wan we fm·thet· learnt that t he 
a,·erage rain fa 11 for 1J ;veat·s was JG~ 
point~. In 19~8, 87:~ points had been 
recorded, and up to Sune. 1939. excep­
tional rains of 10 i nehel-\. Most of t he 
rain occurs in he~wy fallR. 1Ve also dis­
coYered that Ea::;t ' Veil is an outstation 
of Coondambo Station, which is 700 
sqna1·e mi les 1n extent. Vivian Well, 
managed by o u r hosts, is 640 square 
miles or J09,600 att·es, but it will 
carry only 18,000 sheep . Late1· we we1·e to 
pass tbron~h llenbtn ·y Station on the 
F in ke River, the third largest station in 
Austl·alia, of 4,800 Rq u are miles a nd 
unfenced. O m· elevation at Y ivian Well 
was abou t 700 feet, but if the 1·eader'~ 
interest h1 thi!': pa r t of Australia would 
be fu rther qni<'kened, hi!'\ attention is 
directed to a book b;v Fraucis Ratcliffe, 
Flying Forr and Drifting Sand) which 
de,·otes a ehap1er to this l ittle-known area. 

('ontinning on ,. journe~' we passed by 
Mt. Eba and Tw in \Yell" stations. t ln·onp:h 
flat or nndnlnt ing eonntt·y with mnlp:a, 
salthmo~h and h l l-\l-IO<'k y gt·a~s predomina t· 
ing, a nd 1hon g-lt 1he roa d was flooded in 
lllac·es we "Ot on fa ir lY well before wl• 

I"' • 

"Rat down '' nNll' ~ome 1·a in pools about 
GO mile~"; hom ( 'oohe1· P edy. Here we 
fou nd om·~o~e h·er.; in t he midst of a va:;;t 
l•lain wit h lo w l'ido·es wh ieh Rloped down 

I"' • 

to form a <'H t c·h rn <'ll 1 for t he ram pool!"i. 
A J,.atc·h of rnnlgn nhon t a quarter of a 

Nt-st olr Termite. E u termes s Jt. , u enr lUt. 
'"illouJ,l;hb~· St:tti o u , S .A. 

Photo.-A. Musg rave. 

mile l l l' the road ga,,e ns fuel and ~helter 
for t he n ight, <~nd next day we were able 
to extrkate the car~ and proceed on our 
wrty. That night we camped on the hanks 
of ('m·J·ingHl lana Creek about 12 mile~ 
horn f'oober Pedy. Here t here was a fine 
pool with n ft·inge of eucalyptu~ trees 
and spiny acacias. The nest of a hawk 
wa5; in a rivet· gnm, and the spiny H<'aci a. 
wPI'e filled with the nests of zelu·a finche~. 

\\'e aniYed at Coober Pedy Opal Field 
next mo1·ning. From a distance we could 
~ee the low hi lls which constitute t he 
Rtnart Ran~e whe1·e the mall communitv 
of nbont ~0 lin• underground in dugouts. 
Here we met s;ome of the miners and 
Ie~nnt a li ttle about opals. Startin(T with 
t he ronp:h mMrix, we discmrered t hat t here 
are three kinds. "pin-fi re", "bal'l'y" and 
"flashy" opa l ; the poorer kinds a re sen t 
to t he Ra~t. Some opals are polished 
on t he field. From t he hill above the 
Commonwen11 h Bank we had views o,·er 
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thf> ueighbom·ing- hill s, b<ne and arid, the 
"·hite, Jteaps of CrJrstalline gyp!i<nm 
showmg w be re t he miners h<l d been 
exenvflting. 

' ¥e left C'oober P edy about midday, 
pM:;~ed Mnbel Creek Station afte1· lunch , 
<:ltld then 1·ose gradually u nt il we came to 
<1 long rocky ridge. Over the endless plai u 
we had trave1·sed we bad seen 110 t i'<H'e 
of kangaroo, emu 0 1· any a nimal s<we 
now~. eagles and hawks to rel ieve the 
monotony of g1·ass and m ulga, though all 
along: the ti·ack as we bowled al<mg we 
often distm·bed Crested B1·onze-V\Ting 
Pigeons. Some 60 miles from f'oober 
Pedy ''"e can1p,ed in the mulga , and her e 
we came across small termitaria mmally 
standing at the base of ,, mnlga he~ . 
They were constructed by a te1·mite or 
white ant of the genus Eu·tenu e/j . The 
nt~sts stand from 12 to 24 inches in hei ght 
and vary in thick ness a s well a s in the 
shape of theb.' summits whic-h may he 
tn rretted. 

~OR'I'HWARDS I<'ROM COOBER PEDY. 

vVe rattled OD through va1·ious stationR, 
Mt. Willoughby, vVintinnia on ' IVintinnia 
Creek, Wellbotnn Hill, at eacl1 of which 
we tarried awhile. In London some yea1·s 
ago someone remarked, "it is not th e 
number of miles in a country that counts. 
but the number of people that you meet 
with in a mile". The tl·uth of thil:' 
contention was amply proved by t he 
enthusiasm shown ever y t ime a homestead 
with its human inhabitants appea1·ed. We 
camped one n ight on beautiful Koono·ra 
C 

n 
:eek, and next d~y c1·ossed the Albe1·ga 

Rnre1· at the notorious Lambina Crossing 
wbe1·e tl1e yem· bef01·e a small boy had die~l 
h-om thirst. Some three years l}l'eYiou ::;ly, 
to go to the other exti·eme, Lamhiua 
Station had be.en washed ~nvay in a flood. 
" 'e fon nd the r iver here about a qmwter 
of a mil e in width but of sand 011ly but 
by de:flatb1g- our tyres we got over . ' 

The northern side of the Alberg-a RiveJ' 
pt·oved quite diffe1·e11t horn t he southe1·u 
bank , 110 gibber~, bnt a 1·ed sandy loam, 
and Aandy ridges on which g1·ew f.l.pinifex, 
Onl' fi 1·Fd inhodnc·tion to t he plant. 

1' he "Spiltifex" or " Porcupine" gra~o;s 
constitutes t he ~enu~ 'J'r iorl'ia ( wl1 i<:b 
name, as .r. 1\L Black pojnts out/ ik in 
refe1·ence to t he fiowering glnme o1· bract 
haYing three obtu::,;e t eeth ) . Fou1· ~pecies 
;ue 1 isted hy Bla<:k. Eatb pl ant fo1·rus a 
t nsso<'k and resemble~ a giant pinen f-lhion, 
the basal part being hard and spiky and 
giving off the long yellow flow ering stalks 
which shine iu t he sunlight. 'ro a 
zoologiRt the spi11ifex: i.s of p;1·eat intet·est 
on Hccouut of the numbe1· of animals 
which shelter neatlt its s pi ky leaves. 
Lizards, spide1·s and insectR of v~:nions 
kinds mny be found when cl plc1nt iR 
t urned o,·er . S ir Baldwi11 Rpencer has 
shown how the c-l b01·igines utilize thP 
1·esin of the spi11ifex by chopping the leaf 
stalks into pieces, burning them. and so 
making h 1mps of black J'eHin that set 
hard, and t hm; serve <l S hc-1ndles in wllic·h 
to fix t he points Of spea1·s . lle has a lso 
shown how a species of ant, I:Typoclin ea 
fiar·izJes Kil·hy, nti1izes t he 1·esin in the 
<·onstl·uetion of it~ tnnnels whith :ne ma de 
of 1·ed sa nd cUld 1·esin and '''hi ch it p laces 
on the s pi ky lea,·es of the spinifex. In 
these tunnels are Rcale insects which 
se<·I·ete a fluid J}l'ized hy t he ants, and so 
a1·e tended by t he nntR a ~ <·o"·s m·e tended 
by man . 'l'he n est of t l1e ant is at the base 
of t he ~pini fex grasl'l clump. 'I'hese 
spinifex t11ssotkK m·e highly inflammable, 
and this fact was demonstrated for ns, a 
su1all plc:mt being placed in the middle of 
t he 1·oad and ignited. 

vVe camped one n ight on the bank of 
t he llamiltou Rivet·, 'lvhich like all the 
1·ivei·~ he1·eabonts at t his time of the 
ye .. u, midwinter, was a river of sand. The 
l'iver g-ums were on the point of :flowering. 
and budgerigars Wt'l'e much i.n e\'ideuce. 
and t he Lesser ' iVandei·e1· Butterfly, 
Dana.ida cli'J'ysippu.~ petiTio. Stoll, was 
tom m on ramong the 1·n~h~7 g1·a.F;ses a long 
the banks. Rnttel'flies othe1·wise <ll'e nue 
in the C'E'ntl'e. Next day we followed t he 
Hami lton through <'Ol;ntry ~=;i milar in 
many t·espeets to that further south, Yiz. , 
gibbe1·, m nl ga and 1·ed tel'mitaria. The11 
we c<lme to our first c·ork bark trees, 

1 Black.-f"lo1·a oj go 11f11 A 11stra1ia. Ade laide, 
1922-1929. 
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:Sp i nifex gro,,·in~ nen r Erhhuu ln 
Sta t i on, C. A n ,;trnlht. 

Photo.-A. Musg-rave. 

Hakea lore.a) an iute1·esting plant which 
grows to a heigh t of 20 to 23 feet and has 
]eaves fl-om 6 to 16 inches in length. On 
.other t1·ees we Raw the flowers, which• 
OCCUI' in 10110' cvlindrical o·olden-yellow 

~ ·' ~ . 
I'a<:t'mes. This p lant, acco1·ding to Black's 
P'lom of South A 'tt,stra.lia.) is 1·estl'ieted to 
t he N.vV. of South A nstralia and extends 
to ' Vestern Austr alia . 

Mountains loomiug up ahead showed 
that we were now about to enter the 
~'Red Heart of Australia" in realitv, and 

" at Mt. Ti(lyon Station we came on some 
strang-e out<"rOp H, t hough the homestead 
was ~itnated on a plain surrounded by 
reddish "a nd~tmte mountains. About a 
m ile beyott<l the homestead we ch·ove .by 
~ wondel'fn L ~erie" of ontcrops, small h11ls 

Hamilton R iver- :. tYtlic nl river of 
t h e <'en t r e, tlry dur ing t h e w iuter 
mu o n t h ,;. Red o r R h •e r G unt s gro'l· 
i n u n d along t l H! b a n k s of all t h ese 

- strennts . 
Photo.-A. Musgrave. 

al l highly coloured, the c-olours l'anging 
from red ochre to burnt sierma. This 
display lasted for twenty miles when '"e 
came to a plain, and the mountains lay 
l>ehi11d us a nd some distance away. vVe 
t hen rose gradually to a height of 2,150 
feet, and then descended to whe1·e the 
old road goes off to Kulgera ancl. t he new 
road on the right to Erldunda Station, 
which was ou1· next port of call. On this; 
road ~we passed through what seemed an 
int erminable belt of mulga, but at one 
point we came on an area where t he 
spinifex grew jn profusion. 

(In the next issue of THE AUSTRALI.\N 
MusEUM MAGAZINE Mr. Musgrave will describe 
the country from Erldunda Station to the 
Macdonnell Ranges.- EDITOR.] 
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New Parts for Old in the Shellfish 
World 

By J OYCE AL L AN 

M A~Y animals h;ln~ the f<lcnl(y oC 
~rowing anew, 01· 1·egenera tin~, 
pol'tions of iheir bodies which 

Ju1ve been lost as n teHult of ne<:ident, 01· 
of nttn(')~ bv otlt e1· c-mimnls, ot· which have 
bt:-ell tllt off: by the Hll inl<llH themseh·e~. 
'fhis tnpneity for replac ing lost pe:ut:-; by 
new on eH (regenera i ion) belongs to the 
O'eneJ·Hl eateo·ory of u:ro,dh l>henomena. 
~ ~ . ,~ 

In certain iustanees, partien larly 
among~t the simplest fonus of an~mal life, 
it is nsed as a means of propagatiOn. The 
higher up t he scale we proceed, the less i s 
the pheuomenon displnyed, until in m<1n, 
the abiliizy to replnc·e lost patts is 
restricted maiJ1ly t o t he healing of tnh; 
cmd wounds with uew skin growth s, Hnd 
re-growth of toe and finp;er nails. In • pite 
of his high 01·ganization, man certainly 
ca nnot replace lost liHIUS, 01· po1·tions of 
l ost limbs, with new ones. 

Apart from t he si mplest anjmalH, 
whet·e two individual!-; m·ise simply by 
t l1e splitting of a sin~le one into two 
parts, each pal't becoming a tomplete 
animal, those capabl~ of J'egeneration in 
a marked degree are worm . sea-starx, 
bl'ittle-stars, anemones. nabs, lobsters. 
she1ltish and lizards. ' Vm·ms have a ton­
l-iiderable power of l'egeneration, and 
ma ke interest ing sn bje<:ts for expel'i· 
meni a l work; sea-~=;ta rs, with little 
diffi('nlty, regrow one or m01=e arms to 
J·ephu·e lost Oile!'\, Hlld in exti-eme tases, 
}lll entii·elv new aniHtrll ('an be gtown . . 
f1·om a ~ingl<> m·m, provided a small 
p01·1ion of the centra l <liHk iH ]n·esent; 
nah~o; nnd lohsterH J·e~J·o,,· le~s nnd 
<'hehle; •lnd new leg!'i Hll<l t<lils appem· on 
('e t·i n in 1 izm·ds, wlwn !-mt'h memhet·s hH ve 
hee11 l o1-1t ot· dis('a l'd<'d. 
· 'rhe capa<·ity fo1· regenet·Htion yarie:-~ 

widely even ju dosely J·<> lated g; l'oup:-~. 

\Vl1e11 a limb is los1. the making of a ne\\' 
s1t·ndnre entails mi g t·nt ion and mobili z<l · 
tion of cells at tlw wounded area to 
t·epln('e inju1·Nl OHeH, ('ell divi sion 
h1 kes plate. \'}l t·iollk t issues heC'ome 
difl'eJ·entiated, and g1·ow1h eontinues until 
H new portion repln('C's the old. posseH:-~in~. 
<ls a gc>neral rnle. its fnn ctions and shape. 

Closely as~odnted with 1·egeneration in 
the lower animal~ i!-\ the tn·oceHs known 
as autotomy) a tet·m a pp lied to the ,·oltm-
1 <n·y th1·o"·in~ off of <1 1 imb, or unender­
illg' a pol'tion of t he l>ody in t·e!-ipon~e to 
~ome exten1al ~ti ultlln ~, such as initation 
or pm·!'luit. 'rwo familiar examples of 
animals displayiug <l n totomy ;ne the 
hl'i ttle-star s of t he seclshot·e and t he 
sma 11 Gecko liz;Hd!';. A hrittle-!'ltaJ·, if 
hand led, will drop it!'; \\Tithing arms one 
by one, and a Gecko, when pm·suecl , will 
frequently dat·t to !';Hfety, leadng it~ tail 
wriggling on the g-ronnd. In these 
im~ta n('es. and i 11 m:wy m01·e, the act of 
di~<:arding is pt11·ely vol untary, aud 
J·eplatement with new par·t:s iH soon 
<1 <'C<>mp1ished. 

The genet·a 1 t(.lndenty is to regard 
<lntotomy as a menn~ of escape. or at 
least, as a n adapt h ·e 1·esponse to a 
p:nti<-ular featu re of Hll en \'iroument. 
Rome cases of a ntotomy may ue nothiug 
more t han the norHI <l l <:Hwx nal method of 
r epl'oduction as di~played amongst the 
Himplest, single-(·el led lo\\·er nnirnals. 
nnd sometime:-; hy anemones and secl· 
starH. Tllat some <lll inulls po~ essin~ this 
nhility to !';<1nifi<·e por tiou of their hody 
may, tt>mpm·m·ily <11 lea:-;t. s<we their l ives 
f'1·om immediate d<m~e1· i~ not dis J·eg<nde<l 
Hs a possil>ility. 

'rhongh not l'f?!'t l'i ded '\iJtolly i o sea­
:-~h ore life, t he 1·ela1 h ·ely freqne11t occn r· 
t·en<·e of autotomy on the s;eashort.-'. where 
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llle ~lt·ng-gle I'm· ex i ~t<;>n<>E' is 1·ecogni~ed 
<1:-; heing- pnl'ti<:nl:nly seve1·e, ghes n s 
,unple oppot·imJiiy i:o witness this 
pbenonWHOll. rl'he \'Olnntary di~<.:::n·ding 
of p;.lrts of the body nnd their rep la~e­
meut. <l~ nl~;o of those l pRt by HCC'iden t 
ot· in <'Onflici. oc<·ln·s to a considerable 
extent· nmong shellli8h, both marine and 
tenesh•i;-l l. So many exe1mples eau be 
fonnd exhibiting both a utotomy and 
!'ep:enei'~1t ion , thc-1 t on l,v a few notc-1 ble ones 
c-ue giren hel'e, namely, ce1·tain sea snails. 
snch a~ 'Yide-monthed, False Ear and 
Harp .~ hells. a small bivalve shelln sh, 
Lima, lnnd snnill-:, the octopns g t·oup, and 
the sea-~lng~. a sho1·t <H.Tonu t of which 
follows. 

SEA SX AILS. 

Ce1·taiu sea snails are too huge to 
1·etil·e eompletel~~ within t heir s::.hell s fo1· 
safety, ;lnd the tail portion of t he body 
p1·ohndes permanently beyond t he shell. 
It has been noticed that these snails if 
subjected to some ext e1·nal stimulus ~1·e 
able to cut this tail po1·tion off \TOlun­
tai·ily; the animals apparently suffel' 
little in<.:onvenience, and fl·esh growths 
soon 1·eplace the lost ones. In 1·ock pools 
along oul' coastline one can often see the 
actiYely moving little False Ear shell 
perform tJ1is act. If disturbed or handled, 
this species by exe1·ting pressure on the 
pl'Otl'nding tail '"-ith the edge of its shell, 
causes it to d1:op off, where it lies 
wriggling in the pool for some considei·· 
able time. The owner, having made this 
saci·ifice, then 1·etires into its shell and 
clings fi1·mly to rod: 01· weed, wh~l'e it 
remains quietly, and comparatively safe. 
A similar habit occurs in t he Wide­
mouthed shellfish, whose 1·ound, pea1·ly 
lined tshell iR very common on most 
Sydney beadles, and in ce1·tain of t he 
Ha1·ps, 'cery beautiful1y ma1·ked shellfish 
which are found in the ludo-Pacific. 
These Yoluntal'ily d is<:al'ded pat·ts do not 
r eg1·ow a new a11irnal, ~1lthough the dis­
C<ll'det, like the Oecko, iF> a lJle to g1·ow a 
new hlil. .lu the <·a~e of the H;nps, which 
nawl about brifikly over the Rands with 
!heil· laq~e <·I·etic·ent-fo.;haped head ]n·oti·ud­
mg in fl'ont and a long tail sti·etching 

0 

The Jlrotrtuling tnil Qf the Hnr11 is eut oft' by 
tlressu r4.' of the lShnrtl edge of its sbell . T b e 
•liscnrtlNl tlortiou lies ·wriggling on the 
,.:;round for :!iOJue time. •luring which the 

auimnl esc:• 1u~s to safety. 
After Tryon. 

behind, sac1·ificing of t he tail portion 
mos tly occurs when natives of Mauritius 
1·ake the sands for them. If hard pressed, 
they withdraw as far as possible into 
tlleit· shell, and then snap! down goes t he 
strong edge of the shell, and the tail is 
left wriggling about on tJ1e sand. It is 
p ossible that many other species built 
structurally along these lines would 
ernploy similar methods 'vhen necessary. 

LAND SNAILS. 

Amongst the land dwelling snails, of 
which the common garden snail is the 
best known representative, are a number 
able to throw off voluntarily that portion 
of their tail, or, as it really is, the tail 
po1·tion of their crawling foot, for which 
there is insufficient room within the shell. 
As with sea snails possessing the same 
habit, a new tail replaces the old. One 
example is the small shiny snail of the 
Philippines, H el-icarion,) which whisks its 
tail up and down with convulsive 
rapidity when irritated, until it drops off. 
This is to its advantage, for it can then 
retire within its shell under leaves or 
bushes, and leave the cast-off portion for 
its main enemies, predatory birds. 

THE BIVALVE) LIMA. 

One of the most beautiful shellfish to 
watch swimming is the bivalve, Linta. At 
times the shell is completely hidden by 
ve1·y g1·aceful creamy white or pink 
filaments extending from the animal's 
body round the two valves of the shell. 
It swims by opening and snapping 
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As t h ey g·rncefnlly exten tl rounfl t h e t"·o 
YlllYes of t h e s h e ll, the flesh~· muntl e filn-
1ue nts of the Litua nre tent)lting ntorsels ut' 
footl to hungry fish. "\Vlaen such cl:uager 
threatens. ho"'·ever. t h e ir o ·wne r cm!!ts t h eJn 

oft' ;nu l retires within the s h e ll. 

together the valves of t he s hell, fordng 
itself thr ough the water in jerky moYe­
ments in the mannet· of a scallop, whilst 
the protr·uding filaments m a intain a con ­
st ant rhyt hmic moven1en t . The g1·ace and 
beauty of these, howevet, can become a 
liability to theh owner, as t hey offer 
themselves a s tempting morsels of food 
to hungry fish. To meet this situa tion. 
t he Li11w discards them if necessa1·y, and 
t·eplaees tl1em later with fresh growths. 
The disca1·ded filaments, in the mea n­
time, 'Vl'iggle about fm· some while, like 
so many worms and, when they do settle, 
aTe ha1·d to remove hom an objec·t owing 
to their adhesive quality. Some species 
of Lima, build nest s as shelters, and i t is 
not nnn~nal also to see one su spended by 
the t ip of its tail to a t·oc.:k whil e t he 
shell and 1·emaindet· of the animal float in 
th e watel'. 

'l' llJJ: OC'l'OPU S. 

In t he <'lass <'ontaining the oetopus and 
al lied RhelHish , such as Rqnids, cnttle-fi sh. 
the J'aper and Pearly Nantilu~ nnd 
otlwrs, Hntotomy, a ud t he snbReqnent 
phenolllellOll 1·ege1~eration , are pl'e~e1_1t to 
H <'erta i 11 deg;ree m mo~t memhel'~-;, 1n so 

f ;.u as th e males ;ne abl e t o regrow a 
s.pt>cia 11 y modified arm whi ch iH discarded 
h1 t he breedin g ~eason. But othet· 
justance~ beyond t hiH haYe Ueen not iced, 
S11ch as t he 1·epla c:ing of ;:urns tor·n off in 
conflict, or YOlnn huily d isc:uded. There 
is a ve1·y in t e1·extin g Htt lr octopus al>ont 
t wo inches long fonnd 011 the G reat 
Banier R eef, wl1ich d1·op s itR a rms at 
will , lea vinp; m er·e stnmp · l>ell iud. New 
Ht·ms soon t·epl a ce ihese, a nd specimen · 
have been found in which l>oth phenomena 
c.:au be seen a t the oue t ime. L a t ge 
octopods in captivity iu '£a r on ga P al'l<: 
Aqnat·ium, S:ydn ey frequen tly fight 
among themse1ves a nd p ortions of their 
anus a 1·e to t·n off. In a confined space, 

A s annll oct<•tlu:-<, inhnhi t nnt vf tht' Grt·nt 
Bnrrier Reef. lH"(n·id e s nu in t<'rcstiu g 
t-XllJlll,le of nutotcHU;'I" nnd r <"genel"u t ictn. O tw 
or anvre ot' its nl'ms nre cnst ntf , ·n luntnril y 
nnd tU" " ' gro \\·ths Inte r ntlttcur ••n t h e 

l"t'lllllillhiJ.:;' S(UillfiS, 

whete escHpe i8 impossible, !';nch a tight 
i~-; n sm1Uy t o a fi.niRh mHl t·esnltR in a 
los~ of mo~t m·ms hefm·e on e of 1 he 
auima ls d ieR. ln the opeu Ren t he 
anima I~ hnYe n t ha 11<:e of ~s<· c-t ping totnl 
de~trntt i on, a ntl ~pedmen~ hm·p pt·ored 
the:l t t·e~t·owth c·n11 OC'{'tll'. 

Hl•:A-XLl' <:X. 

Sen -:•dugx, a hu·gp gt·o11p of she llri ~h 
withont ~bells, :ne <·ommon n l o11~ •·od •Y 
xhm·es, e~pccially iu i he war111 ~h;tli O"' 
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'l ' lw ,.. , rt•n u: f h .,r flu· ,. ut•kc•r ,.cutldt•tl nrnu• 
.. r In n ee· cwf fi iHIII I< 1.- nuf 111"'1''"' c·tl ' ' hc•u the 
u ulua u l,. rt• ,.. c cauh· ll', huC ~< llrrt•tl Cn n(•ticlu, 
flu· \\ r lthhau: nran ,. h •ur null l(rii i'C II nf n t-nrh'' 
ulaJt·t· t ... Uurllll/;' n u:htl< Ju•t\\'('4' 11 lnru:c.• ()('(Cl­

'""' " I n fhc· ' l 'nrull l/;' 11 J>nrk ,\teunrluua, 
a•urflt lll" tar fhc ·lr nrau H nrt• l' r c•tlll(' lltl)' t<1Tn 
to ll , n llh fl n K h rc·-Kru"th ann) lnh•r tnkc 

a•lnt•c•. 
I ' 

wni et·s of 1he t ropi cs whet·c t hey r each 
I heir g1'ea 1e~t p erfecOon of beauty . 
.~\ mong5;t th<'!';C, volun tary discarding of 
pol'tion of theh · bodies i~ a common habit, 
nn d nn·ies in H r-; manner nc<·or di ng to 
the type o f sea-slu g. I n t he s imple1· 
fo t·mR, ::;n ch <1 ~ t he D odd ::;, it may take the 
fol'm of simply t hrowin g· off t he whole 
on t er edge of the anima 1 in a completl? 
t·ing, lea Ying only a centra l port ion to 
wh i<-h a new edge late1· gt·ows. The 
;nd ma l iu the mea ntime <l ppe<:us to l-mffe t· 
no Hl effed. 8evet·al species of Dol'i d!-i 
l'on n d in An!';tl-a li a d isplay t his faculty. 
'rh e most eommon m ethod of au totomy 
amon~ ·t Re<H~l u g-s, ho"·e,·er, is the cast ing 
ofT of body <1 ppendage~. ~nch as ceJ'<lta, 
pa pillae nn d fi l aments, whieh f requen t ly 
ser ve t he a nim a ls as br eathi ng or gan s, 
<111 d ;:ll'e s ituated as a rnle on t h e sides 
nn d upper sm·fac·e of the bodies. More 
often t hese m·c brilliantly coloured, and 
;ue temptin g morsel~ fo1· hungry prey, 
nml t h e ownet·~ . being sensith-e to out­
t-\ ide ilTitH tion or stimnln~ , at t he 
~ li g·h te!':t pl·o,·ocation dhH·:u·d a few or 
<'''ell the whole m ass . 

. Among-st t he bea u t iful members of t he 
... \ eolid sea -slngs, and t he Sea Lizards, 
o1· U l aucu.-;, t he habit is most prevalent , 
Hnd 11 0 g t·enteJ' disa ppointment can be 
hnd tb an t o earry home f1·om t hl? 
sen -!=;h ot·e a .i<H of sea-water containing 
~-;ome of these, only to find on exami na­
t ion t hat t hey ha Ye d iseat·ded t heii· 
g1·eatest bec-1 n ty, t he mnsHes of deli cate 
hody a ppen flnges. T hese, HO r a pidly lm;t, 
lie quiverin g i n t he l>ottom of the jar, and 
i h e anima ls, shorn of t heil· glory, look 
ent il·ely diffeJ·ent; yet in t heh· natural 
em·ironment no lo,·eliei· sea C'reatures can 
he fonud. Tl1e Glo ucus, c-1 pelagic sea­
~lng \Vhi t h is sometimes washed up on 
ont· bea c·hes, normally fl oats on tl1e 
Km·fnce of i he water, with its graceful1y 
m oving- blne and white <ll'ms stretching 
oui on ec-1ch s ide of t he body. 

Rome yenl's a go a very beau tiful sea­
slug a l>ont H foot long, belon ging t o the 
gPnnA Pro1u~w efibe} was captured in a 
bu <'ket off Ca il·ns wha r f, Queensla nd, by 
i he cr ew of n IJoat, Hnd brought t o 
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'J'he ;nrlnY indic ates o n e n f t h <> bmh· :t JI JIC tHliiJ.:;es tlis(•:trth•d h:o· n htrgt• 
ISea-~1 ug, Pt'O J it~nu•lill e. tlurin ,:; its e a tlth·ity in 'I' a run;:a Pu rk :\ (JtHt ri una. 
For two ''"eeks t l• e nnhual t':tNt on· s imUnr :tJIJie ucluges, ;nul t h e ~-ro"-th 

ot' t h e n e " · o n es " ":ts v.-r-;.· ra pid. 

Taronga Pad\: Aqnal'inm, where it JH·o­
,-ided a wondedul opportnnit.v to wi t ness 
the phenomena of autotomy and r eg-eneJ·a­
tion in an a nimal 1·arely seen before. Th e 
slug lived about a fo1tnight, s wimming 
ac-tively, perfonning ~omersanlting move­
ments, or r esting on the sanely bottom, 
scooping in food to it s mouth b y mean:-; M 
a la1·ge, veil-like hood reaehiug round its 
head. Along the body, besides 1·a ise<l 
pustules, and branching fila ments, were 
5- 7 very lar~e. heantifnlly m~u·ke<l 
appendages, which kept up a constant 
swaying and bendil1g movement. It was 
no nnc:omm on sight, even in t hat short 
time, to see these appendages ('a st off by 
the animal at wil1 , and the next cla~· to 
fi nd otherA 1·apidly growing in th ei 1· 

place. As they lay on the bottom of the 
tank, the disc·arded appendage!:', or 
t erata, di~plaJred Hctivity fot· ~ome clays. 
rurliJq.~ 11p at the sides when touc·hecl. 

Photo.-'l'ar ong-a Zoolog·ica l Pa rlc 

c-1nd geu e1·a lly pn !s ating-. A pecnlia r 
cloying . hu t s ic·kly, odmn· wal' giYen off 
hy them when r emO\·ed from the watet· 
fo1· examination. This mH~7 h(;l a pro­
tectiYe m eas m·e of the animal. n:-; many of 
th e sea -s].ugl':i. :-;u ch a:-; the Aeolids. which 

S('l f - m u t llnticna rntlldly rohs tht• l"Nt 1Azorcl 
ur G lnn~·ns of U s ~rcn tcst h t•nnt;o·. the ,:;r ncc­

ful b lue n nd whit e 111' 111 llht ntt.•n ts. 
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are li<tble to H1 1Htk from other ma riJH' 
<'l'eHtnres. hnve t he ability to giYe off a 
stt·ong smell ing mucn~. 01· ej ec·t poiHon 
ft·om their pa pill ne. 

Xo mention i s: mHde hel'e of the 1·epa irs 
to the adnal ~hell~ of s hellfh:h , ::~s thnt i~ 
nnot her tnat1et· altogether. I t may uriefly 
IJe stnterl. llowen:-r, that any ~hellfi~h h; 
able to l'ep<:li t· b1·e;.1kages o t· <.· t·atks to its 
own shell by adding f1·e~h deposits o f 
shelly matter. 

4\ utotomy H ntl l'Pgenet·a t ion ;ne prob­
lems in them~eh·es, and their :;; tndy, 

In a ~pedal exh ib it t·e<'en tly set out i n 
th(l Ansh·al ian :\Insenm are ~hown some 
of the types of eu rioR offered to memberR 
of t he Anst t·ali;.ln Impet·i ;.1l Force in 
Egypt. 'rlJe~e i n tlnde ~e<nnbs, bends, 
stHtnette · and us habti fignl'e~, togethet 
with fot·gel'ie~ of some of 1 hese objed~. 
Coins, known as billom;, issned by the 
Homan, du ring t h eil· o<·tnpation of 
Egypt, a r e H lso shown. A snmmat·y o f 
the history of E~.Ypt. aud lJr· ief de!o\(Tip­
t ion of t he pyramids and t he phinx, ;.ue 
gi,·en. 

* * * 
Recently the1·e haR been 1nstalled in t he 

Invertebrate GH llery of t he Anshali::~n 
:\Iusenm an exhibit of Aust1·alian Buttei·­
fties consisting of two table cases, one 
de,·oted to t he Bnttel'flies of the Sydney 
Disti-ict, the othet· treating with A.n~­
h·a1ian Butterflies in general. 

The pl'imat·y object of t h e exhibit i s to 
intel'e~t chHdren h1 the butterfly fauna of 
theil· nathe land, and at the same time to 
pro,·ide them w ith intet·esting information 
about the li fe h istories. 

Dr. G. A. \Vaterhon se. t he well-kn own 
Hntho1·ity ou t he ~ronp , has p laced at on r 
<l if.IJ>OHal many of ihe ~'PeeimenR sh own, as 
well as a n umher of t h e ill nstr·ations. and . 
mo~o~t of t he infol'mation has been taken 
ft·om hiH wor·l\: l l'hot Butt~rfly is T hat'? 
Repl'esenta 1 i ve~o; of eaC'h of the foll owiltg 

fam il ies at·<~ s hown: t he? W hi tes ::tnd 
Yell owA ( l' i<> r·i<l ae), the Awallowtails 
Pap ilioni<l <H') , l>a na ids ( nanaiflne), 
X~·n tph~o~ ( X,\'mphal id ne), Bl n es. Coppf>l'!-i, 

especially t hat of regeneration. serves as 
an app1·0a('h fo1· many other prol>lemR 
facing research workers today. Some 
a utbori tie~' <·onsidet· it is not impoc:~ibl e 
that the tendency of lowe1· mnlti<'ellnl::t t· 
nnirnalH 1 o reproduce by fi~si on may lHtYe 
f01·merl i hp material u pon which. ltndPr 
the stimn l11s of s hot·e ~tntggle, natural 
selection mny ha ,.e "·ot·ked in ordp1· to 
produce t he mor e ~pe<:ia lized fo1·m of 
autotomy, M~ seen in, fo1· instante, crabs 
<md sea -RtHI'H. 

and Ila i rsheak~ (LytHenidae), Skippe1·!-l 
and Dal'tet·H (llesper iiclae). 

These giYe a ,·al'iety of fo t·m and C'olon r 
to delight the eye, and ra nge in size f t·om 
such well-known fonns as the blac·k and 
gteen males of the Cape Y 01·k Bird wing, 
with their latge1· b1·own-winged cons01·ts, 
to the more soberly-<'oloured )Ieadow 
B1·own of t he Sy(l uey district, o1· t he 
dainty J·ep1·esentatives of the Blue:s and 
8 kippe1·s. 

* * * * 
To enal>le om· reader to see the actual 

objects wllieh are described in this issue 
of THE Al wrRALIAN Mt s .EnM ~IAGAZI~oJ, a 
special exhibit featnrl11g them has been 
Hrranged. T his has been placed on view 
at the main entrance to the l\In.-eum 
gallerie~. 

* * * * 
Ur. A. n . Sa pwOl·th. of London, who lHl S 

been eng-a~ed in ot·ni thologiea1 collecting 
in the Seythelles Group and ;)f alaya, 
visited t h is ) lusenm J•ecently. ne 
inspected our collection of Birds of 
Paradise and was interested particularly 
in ~IcNi coll 's R ibbon-tailed B ird of 
Paradise. It may be 1·ecollect ed that i.n 
:\I arch-1\'Iay, 19-±0, issue thet·e appe:ued an 
article and coloured plate of t his bird. 

Professor Theodore S izer, repres;en tin~ 
the Carnegie Corporation of ~ew York. 
was also ~ visitm·. Professor Sizer iR 
visi ting the Commonwea1th in connection 
with t he loan collection of Austr a lian art 
which is to circulate through Canada and 
the United States of America. 
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The Story of the Diamond 
By T . H ODGE-SM ITH 

W H Y is it t hat t he fa mous Cull in an 
diamond was cut in to a numbel' 
of stones valued at a million 

pounds st eding, whil e its glas~ model. 
" 'ould be worth only a few shillings ? 
First and f01·emost, a dia mond of such 
perfection and transpa1·enc-y is exceed­
inolv r are. The mine1·al st m·t it e is mu ch 

b " 
r a1·er than the diamond, but its value, 
wei o·ht fo1· weight, compared with the 
dia~oncl is pl'a ct ically negligible, so t hat 
somet hing m01·e t han me1·e 1·aren e~~ is 
neeessa1·y. 

A gem. t one must be 1un·cl in order to 
withstand wea1· and tea1· , and the 
diamond is the hardest of all known 
mine1·a l~. Everyone know::; tha t conmdum 
or eme1·y is Ye1·y ha1·d and t hat talc is so 
soft that it is used as a powder for babie~. 
The difference in hard ness between t he 
diamond and co1·nndum is great m· than 
tha t between co1·unclum a nd talc. 

It iR 1·athm· cutious t hat the diamond 
should be so hard , since it ha~ exa ctly the 
~ame chemical composition a!.-; soot, which 
ir.; neither hard nor beautiful. Soot a nd 
diamond a1·e di ffe1·ent f01·ms of carbon . 
The diamond bm·ns wi t h a ve1·y pale blue 
flame and is converted into a gas, carbon 
dioxide, t he gas which gives t he spm·lde 
to wine o1· t he fi zz to lemon ade. If a 
diamond were heat ed stl-ongly ont of con­
tact with air- for example, i n an at mos­
phere of nitrogen- it would t ur n hh1ck, 
become soft, a nd change into graphite, 
another for m of ca rbon. 

Alt hough t he diamond is the hardest 
kno1vn substance, it does not follow t hat 
you can pla ce it on a blacksmit h 's anvil 
and hit it wit h a sledge hammer, for 
it is brittle, a nd, furt her, it has a perfect 
cleavage. Cleavage is a property pos­
sessed by cer tain crystalline substances. 
It is sufficient for om· p m·pose to say t hat 
!Some crystalline substances ::;p lit with 
pel'fectly even :·nnfaces along ce1·t ain 
defin ite dh·ections. A well -known 
example i ~ mica. It hn ~ a perfect cleavage 

in one cl il·ection and ~o it can be spli t off 
in ve1·y thin sheet s . The <li amond will 
cleave not only in one dil·ection. but in 
four cl iffe1·en t dit-ec-t ions, so t ha t. in t he 
hand.· of t he skil ful wor ke1·, i t can be 
cleaved int o a perfect octahedron. 
(Figure 1. ) 

I n ancient time~ t he black~mith ·.- mwil 
t est was applied , often with t he r esult 
that many ,·a lu~ bl e ~tones mnst ha ve been 
scatterecl ign ominiously among t he 
paringg of h01·se~' hoofg. 

OPTICA L PROPJl:RTmS. 

Pel'11ap~ t he most stt·iking t hing about 
t he rliamon <l is it s effect on li ght h·an. ­
mitted t lH·ongh it. TVh en n l '<lY of li ~h t 
paRses obliquely from ail' il1to a not he1· 
:.:ubRtauce. be it d iamond , wa tel', Ol' gla!;s, 
it iR bent o1· 1·ehnct ecl . The d iamond bends 
a 1·ay of ligh t mu c-h m01·e t ha n any othet 
o·emstone 01· Hl:' t he mineralog·ist wonld 
'"' ' ' say, it ha s the hiKh est t eh acti ve index. 
Sunli ght ot whit e light is a composite 
a ffa ir, ma de up of all t he colom·s of tlle 
1·ainbow. Each colonr is hent or 
l'efra ct ed to a greatel' or smaller degree 
than t he ot her colou1·s. Always the '' iolet 
1·ays are bent mo1·e than a re t he 1·ed rays. 
This cliffe1·ence is more mar l.:ed in some 
substances t han in othe1·~, and it i s great­
est in t he diamond or , to qnote the 
mjum·alogist again, i t has t he highest 
di ·pe1·sive power of all gems. 

'l'HE RO GH DIAl\I Oi\0. 

T he diamond a s found by t he mine1· is 
110thing like the bea utiful ston e that w~ 
admil·e in the jeweller's shop. Some of 
the diamonds are qnite rough , J•N<embling 
pool'ly polished gla s, and t hey <on e ofte11 
dull a s t h ough cove1·ecl with a th in coating 
of gum. Sometimes t hey <ll'e found e:1s 
Cl'yst als wit h smooth br ight face~"> whir h 
are often curved . Again , t he ('J'yst rds 
may be t wins .1 

• Hodge- S mith, AUST. Mus. M AG., v i, 12, 1938, PJl. 
423- 428. 
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Figure 1.-Thl~ is the form, the octnhedJ.·ou, into n •Jaic h the skilf ul worker mny c le:n·e the 

cllumond. 
Figure 2.-1\.fteJ.· t'lenvha,:.·, the table :nul cule t fucets are cut ns s ltown. Subsequently th e 

fncetN of tJae cro·wn antl run•ilion nre ntlfletl. 
Figure a.-J\. sec tion of tiLe brillinnt to show tbe )Uassnge of ligJat tlaroug·b the stone. The 

rny of n ·hite light ou the right is bent on e ntering· anti is split into its comJIOncnt 
cohturs. Tt Jlnnlly emerges front the stone on the left s~<le ns a tiny rninbon·. The 
rny of white light ha the centre tUasses strnight through the table nntl c ulet fncets. 
n ·ithout beJulhag or tli!Site rsion. 

Figure 4.-Din~rnm showing the ttnssnge of Hg·ht frona :a tlhamontl. DE :Lo;; tlte surfnc e 4l( 
tlae dhnnoncl ha contn(•t ·with the nir. n is a ru-y pa»!Sing frona the (lin1uoud into nir 
n ·ht-re it Is bent ;n·nay front the uornanl FG alo ng n , o. b i s n r ny thnt euaerges :aJoug 
tht> contnct of the (linmond :nul ni'r OE. GOb is the critic nl nngle, which for the 
dlnnaond is. 24° 26' . c is a rny lybtg beyond the critic~al angle nn'l so cannot tJnss out 
of tht> clhuuond but is reflec tetl so tllnt the :angles DOC :tJul EOC1 nre equal. 

2 

4 

As a matter of fHct, if a 1·ough diamond 
were droppecl into a pa1·cel of l'Ongh 
zil'cons, it might be vet·y difficult for the 
layman to find it ; even the mineralogist 
would have to exercise care. 

01· eYen to mnrd e1· '? Diamonds have often 
been c:ut into fancy shapes to satisfy a 
whim or passing fashion, but always t he 
best effect i s produced when i t i s cut in 
t he f01·m of the "bl'illiaut ', and so it is 
only this fo1·m t hat we need consicler. 

DIAMO~D CU1'TING. 

How doeR the diamond cutter convert 
this gummy-looking pebble into an object 
for which men have given up their bal·cl­
eat•ned savingR, or huve stooped to theft, 

D 

1.'he diamond cutte1· first examines the 
Rtone very ca1·efully. It has been r eported 
that in the case of a ver y valuable stone 
this examination has occupied a whole 
year before the stone was even touched. 
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Then he de<t,·es it , his object being 
to form an odHhelll·o•t. He fh~t tnts n 
:-;light groo\'e; 1 hen he ph1ees t he blunt 
edge of a small steel b1atle iu t he gt·oo,·e 
and, with n sharp blow of a steel ro<l , 
de:wes t he :-;tone. l Tpon this fi1·~t blow 
depends t he sneces:-; ot· failure of the 
t t·ea1ment of the s toue. 

'l,he next IH·oc·ess i~ to ('Ut t he table a1111 
culet face:-: (F igm·{-' ~ ) . 'l,his used to 
be necomplishetl b)' 1·nbbing two 
~tones toge1 het· , H pt·ocess know11 n.· 
b1·uting. To-<l ny 1 hh; is 1·eplacecl l>y 
sa~wing. '!'he (')ea vetl Htone, su itn b1y 
mounted in a hol<lei·, i:-; held against e:t 
I·api<lly-re\'ol\'ing·, thin , b1·onze di~c. the 
edge of which i ~ impt·egnated with diamond 
dust and lubl'i<:nted with olh·e oil. At 
tltis stage the fn n<lmnenhll fo1·m of the 
bl'illiant is pt·olluC'etl , antl it may be well 
to pause he1·e 1o le;nn why the bl'illiant 
is so bl'illh1nt. 

Figm·e 3 is a sec·tion cnt tlu·ough the 
centre of a brilliant. The line ma1·ked a 
represents a J·Hy of li ght falling on the 
upper !:nu· fate. As st clted before, the 1·ay, 
on entel'ing t he <liamontl, is bent. The 
line b) which i ~ call ed the no1·mal, is a 
line at l'ight angle~ to 1 he !-nn·face of 
con tact between t he diamowl and ail· at 
t l1e point whe1·e the 1·ay of lig ht enters it. 
As the d iamoncl is den set than ah·, the 
1·ay is bent towa1·<ls t he n01·mal, ~o t he 
an gle i i!:l g1·eatel' t lum the angle?'. "\Vh en 
the ray reaches the lower facet it cannot 
pass into t he c-1h again, but is 1·efleetecl, 
as if t he facet we1·e a mil·J·or, so t he anglE:> 
.r: equal: t he angle y. Figm·e .J ~lwws that 
the ray a) in pa~-;!o;ing fnnu the diamond 
into the air, is bent away from the 
no1·mal. As the 1·ay becomes mo1·e oblique 
it will come to a po!o;ition ( indicated by b 
iu the figure) whe1·e it will pass a long 
the s urfa ce of contact of the diamond 
and t he a ir. ~'his i s ca lled the critical 
angle. Any 1·ay (c) mo1·e ob1ique than b 
cannot pass out of the diamond at all , 
but will be J·eflectecl back in to t h e 
diamond. 

In Figlll·e ~' Hs 1 he mtgle rr is greate1· 
than the ('l'itical augle for diamond, the 

•·ay has to l'('lllctill wi~hi.u t he <l iamoud 
HtHl :-;o it pas:-;es on nn1tl1t emerges from 
1he top or l ht' stouc m; shown. If it is a 
t·ay or wh i lr light , it does not emet·ge 
f1·om 1hC' stone iu the same fm·m a~ it 
e111 et·rd , lwntn!o;e 1 he ,·iolet rays :u·e 
reft·<H'1 cd ntot·e t h <111 1he 1·ed 1·ays. Jns1en•1 
of a l"i 11gl e nty, i1 wil1 he a bundle or 
ntys of :1 ll the eolont·s of 1 hP 1·a ill bow and 
NO. 1lte cl inmond shows "fil·e' . If all 
possiiJ lC' •·e~ys st J·iking t he top facets of the 
IJ•·illi<lllt n•·P cxa mi11ecl in t he same way, 
i1 wi 11 be found 1 he-t t they will all be 
t·e1 m·n e<l ('X<'ep1 '' !-:malL pencil of t·ay!-1 
wh ith s1t·i kes 1 he t ;lb le r~tte pel'pendi<:u· 
lal'ly c-tnd <liJ·<"'('tly O\'et· the culet facet. 
A:-; on ly 1 he obli qne t·ays at·e t·efnwted, 
these r<1ys w ill pass :-;t n1 ight thl'ough the 
s1o ue ns ~ho\\· n hy 1 h E:> t·ay d. Thus it 
should he impo!o;sibl e to see tlnongh a well ­
C' Ut ht·i 11 i<lll1 exc·ept d it·eetly 0\·er the cnlet 
fa<'et. I t is now el ea1· why the term 
brillicn tt is applietl to thi s f01·m of cut 
~tone ;mcl why H i · that a coloul'le · 
cliamond should show such a play of 
colom·s. 

Now 1e1 11!-; t·etm·n t o the t1 iamon<l 
c·nit e1·. li e pt·otc)eds to ('\lt a ll t h e o1het• 
facets in exn<'i ly 1he same way a:-; he did 
t he table Hlld cu let fcl('ets. ThiN is no 
ltaphazm·d pt·oC'e<lm·e: each facet has its 
own position nml , indeed, has its own 
name, nnc1 it is only the s killetl operato1· 
who htowk whe1·e HIHl ~1ow to pla<'e them. 
Fincllly 1 hey ;ne polished on l'Hpi<lly 
1·e\'oh·ing dis<·s fed with olh·e oil and 
clhnuond dust, <HHl the gummy-looking 
pebble is no"· n thing· of beauty aud life, 
c,·en though i1 ha~ lost e:1bout half its 
ol'iginal weight. 

In t he e:nly <layR d inmond~ were worn 
in tlw t·oug-h with 011ly the top surface 
poliHhecl. "\Yhen Loui~ cle Berquem intl'O­
<luce<l the art of diamond cutting it was 
n tnhle l'01·m wi1 h a l·ow of fac·ets nbo,·e; 
it wHH not until 1 5~0 t hnt t he l'O~e cnt 
was ill1nHlneed. 11fm·e 1hnn a hmuh·ecl 
ye:nl'l hde1·, in HWO, ('m·clinal :ua zm·in 
ihst i u1J·o<hl <.:ell the b l'il I inn t cut. 


