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e OUR FRONT COVER. The Raven ( Corvns coronoides Vigors and Horsfield) is by Lilian 
Medland. It is one of a series of postcards issued by the Australian Museum. 

The Raven, commonly but wrongly called a Crow, has earned an unsavoury reputation 
amongst pastoralists by its habit of attacking sick sheep and lambs and picking out theil· eyes. 
This fault has to be admitted, but it has to be remembered that the Raven is a useful destroyer 
of carrion, with the maggots it contains, and may more than pay for the sick and weakly sheep 
which it destroys. 

The Raven is found throughout Australia in every kind of situation. It is an omnivorous 
feeder but prefers ftesh, and fresh fiesh at that. It is as a rule an extremely wary bird, and 
difficuit to approach within gunshot. In captivity it makes an amusing pet, and can be taught to 
talk, when its deep gruff voice is very comical. 

The nest is a large affair made of sticks, and three to five eggs are laid, dull green in colou1·, 
blotched and freckled with brown. 

VOLUME VII, ~U)IBER 10. 
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Portrait of Alexander Macleay 
By A. B. WA L KOM, D.Sc. 

ALEXAKDEH :MACLEA Y wa:s one 
who took a Yer y do~e interest in 
the early ptogress of t he Ans­

halian l\lnsenrn. Tie was Colonial 
He('l·et~H·y of :Xew South \Vales fl-om 1825 
to 18~6, • Hnd fl·orn 1 J:;~ to 1846 was the 
firs1 ele<"ted Speaket· of the Legish1th·e 
Conndl under the Constitution Act. 

The eaJ"liest 1·eeo1·ds of the ~Iusenm a1·e 
unfortunately not cts compl ete as could ue 
wi~hed. According to the late Hobe1·t 
E1heJ·idge1 it wa~ "eun·ently believed c.1nd 
offi<-i<:\l l y stated that 1 he Australian 
Museum wa. inaugn1·nted in 1836, and 
nnde1· thHt name wHs ('Olll:iolidated l>y the 
Hon. Alexander )ladeay, Colonial St!cre­
tat-y''. :\It·. Etheridge was al>le to show, 
howe,·el', thnt a :\lu!-!e um "was eYidently 
teHolred on as eaJ"Jy Hl:i 1 27'' and that "a 
l\ln~enm of ~ome kind wa~ established 
between the yea1·x 1827 9''. 

In l :'1 :~6 a Gene1·al Committee was 
appointed whic·h exereil-led t·on1Tol of the 
:\Jnsenm Hnd of 1he BoianiC'al Ganlen, 
ancl was didded into two xub-c.:ommittees 
one fo1· ea<·b institution. This joint 
('ommittee existed until 18:51, when at i ts 
own request it wax J·elie,·ed f1·om the 
t·efeJ·ente io it or 1he Oardeu . 

A lexande1· Uat·leHy w£ts a mem!)er of 
1 he Comm it1 ee 1't·om ii !-l i n<'epUon iu 1836 
nntilllis cleaih in JH-!8. \Vhen it i s added 

1 Urcorcl.'i of the Austntlian .llusc um, xi, 1 9 J G-17, 
p. li~. 

that hi· two son!!i, \VH1iam Shatp <lllU 
Oeorge, were m em bet·s of the goveut ing 
body of the Musenm f01: long pel'iods 
(1841-62 and 1836- 59 re~pecti,·ely ) and 
that h is nephew, \"\' illiam John, WH!o{ a 
'l' tu ·tee from 1861 to 1 :~77, it wHl be !-;een 
that the ~Iacleav family made a notable 
tontrilmtion to the adn{ini.·tt-ation of the 
:i\lu. eum. 

Though we may not know exactly whn1 
JHU't A.lexande1· Macleay played in the 
earliest stages of t he ~Museum ~h. 
E t heridge states {p. 74 ) : ''\Vhatevet· 
<·onue<:tion the Honbl. Alexaude1· ~1<1("1e,ly 
had with the inception of the Au ·tJ-alian 
~Im"enm, the1·e eau be no doubt of his 
long and lasting inte1·e!-;t in the establ ish­
ment; the old minutes JH"OYe this .. , 

The 1\iuseum has had f01· many :rears a 
Yery fine portrait of Alexande1· ~lac1e<1y. 
It hung in the C'm·atol"s room till ahont 
l 920, when it was 1·emoved to tlle Bonr<l 
Hoom. Little information has been 
aYailable regm·ding the histm·~- of this 
v ortl-ait. In an add1·ess to the Linnean 
Hotiet;v of Sew Routh \Vales in 1920. the 
lnte .J. J. Fletcher referred to two 
addresses 1·ecehed bv Alexandet l\ladeay 
on his retirement 'from the office of 
Colonial Sec1·etary/ one of which was 
''ft'Olll hventy-five gentlemen who had 
hee11 officially assodated with bim in 

~ P1·oceeclings of the Limrean Society of X.S. 11' .. 
xlv, 1 920, p. 582. 
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JHlblic lHe, and who asked ' that you will 
do us the favour to allow your portl·ait to 
he taken at our expense1 for t he pln-pose 
of being placed in some appropriate 
situation in the colony, as a lasting 
memorial of out· 1·egard and esteem for 
your pr-ivate worth, and of the gt·atefn 1 
sense entertained by llS, of the co­
opet·ation we ha,·e ahvays experienced 
h-orn you, in conducting the busines~ of 
om· t·espective departments'". The list 
of !'iignatures to this address was headed 
by the Lord Bishop of Austl-alia a nd tlte 
Colonial Treasurer. 

Of the portrait Mr. F letcher said: "I 
he-ne not been able to asce1-tain the 
l1 istory of t he contemplated portrait, OJ', 
if painted, where it was or is located 
1mless it be in some Government buildh1g. 
Or it may be the p01·trait now hanging in 
the Curato1·'s room at t he Australian 
l\insenm, whose history is unrecorded.'' 

Recent renovation of the p01·trait and 
subsequent hn·estigation have provided 
~ome further details which are of interest. 
~Ph e pm·trait was 1·eeently renovated at 

M.\Hl'fll\lE SERnoEs Boano m~ NEw SouT:n 
WALI':S: Destruction of Timber by Marine 
Organisms in the Port of Sydney. Supple­
mentary Report No. 2. By R. A. J ohnson 
and F. A. McNeill. Sydney, 1941. Cr. 4to. 
92 + :xxii pp., 20 half-tone illustrations, 1 
map, 4 graphs. 

A noteworthy contribution to the ecology of 
marine boring organisms is the project con­
ducted during the past twelve years by local 
specialists on the conditions in Port J ackson 
and neighbouring harbours. Two reports have 
already been issued and the latest makes 
known an unusually interesting body of new 
data. A comprehensive subject index enables 
ready reference to any item in this and the 
antecedent reports. 

Sydney Harbour seems unhappily rich in 
organisms with destructive wood-boring habits. 
There are several teredrine forms-"cobra" in 
the local vernacular-and the authors have 
found that for all but the freshwater Net:ztsitora 
ten days or a fortnight's immersion in fresh­
water of affected wood will kill all the borers. 
The destructive isopod, Sphaerorna q·uoyana 
confines its attack to intertidal structures and 

the Nati onal Art Gallery, t hrough the 
cotutesy of t he Director, lVIr. Will Ashton. 
O.B.E., and t he name of t he artist and 
date of painting were revealed. The 
portrait bears the signature: "M~n·garet 
Carpenter , London, J une, 1838." 

The address presented to Mr. Macleay 
was dated J an nary 23rd, 1837, a nd it 
t herefore appear s reasonable to conclude 
t hat t he portl·ait in the ·l\Iuseum is the 
one painted in response to t he request 
contained in t hat address. Mr. MacleaT. 
lwwevet·, was not in London in 1838, bt~t 
a portl·ait of him had been painted by 
Sir Thomas Lawrence for the Linneau 
Society of London on his resignation from 
the Ho11orary Secretaryship of that 
Society in 1825, when he was appointed as 
Colonial Secretary of New South ' Vales. 
That portt·ait was presented by sub­
scribing Fellows to the Society. It may 
be that t h e portrait now in t he Austt·alian 
l\iuseum was a copy of that painted in 
1825 by Sir Thomas Lawrence. F ul'ther 
inquiries may disclose more of t he history 
of our p01·trait. 

Dimno'ria extends its operations deeper, scars 
in timber having been determined as the most 
vulnerable foci for attack. The other crusta­
cean associate of these borers, dhel1tm 
cam.brica, concerning whose destructive status 
there has long been dispute, is now absolved as 
not being directly injurious. Newly discovered 
culprits are lllfa?·tesi.a st·riata, a burrowing 
bivalve of the well-known Pholas type, and an 
ascomycete fungus which causes surface decay 
even in hardwoods- this instance of a sea­
water fungus bei~g something new for 
Australia. 

On the technological side solid achievements 
lie to the credit of the investigation. There has 
been discovered, and proved effective, a new 
plastic compound which protects timber from 
low water-mark down to the mud-line, while 
for the inter-tidal piles an ingenious floating 
collar process has been contrived by which it 
is -claimed that turpentine piling can now be 
given indefinite life in Port J ackson. The 
whole investigation is a clear demonstration of 
the effective team-work of zoologists and 
engineers. 

H. TIIOl\fPSON. 
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Aboriginal Grindstones and Mortars 
By FREDERICK D . McCARTHY 

M lLLSTO.KES and mnlle1·s, mort.a rs 
and pestle~, e~r·e uninteresting 
te1·ms, but the origin of tJ1e 

implements whi(•h bear t hem take us back 
some thousand yea1·s to a period of t he 
human occupation of t he ea1·th when the 
people we1·e hunters and food gathere1·s, 
to a time long before the p;reat cradles of 
drilization, such as :Mesopotamia and 
Egypt, dominated man's culture. 
~lany people associate the origin of 

these implements with that of the cultint­
tion of g1·ain c.1t t he beginning of the 
Neolitbic period, but they were in use 
Jonp; before this era, in the Uppe1· 
Palaeolithic period, when t he nomadic 
people.· gathet·ed seeds and nuts and 
deYeloped processes, similar to those of 
our a bol'igines, fot· preparing them in a 
mo1·e edible fo1·m than in their raw state. 

~lillstones and mortars have a world­
wide dist1·ibntion and oc<:n1· in many 
stnmge ):)hapes :and fo1·m~ on the vadon~ 

continents and islands whe1·e the~· <H'e 
found. It is of interef:\t to look back into 
history and examine the tools of primitive 
peoples, especially in om· own country, 
even though we are strongly impl'e~sed 
with the tremendous stl·ides in technical 
kuowledge and skill that hare l>een made 
in our mechanized age when we compal'~ 
an abo1·iginal millstone with our grind­
ing machinery, a morta1· with our <·rush ­
ing plant, or an axe-sh:-upeniug ~tone 
with ou1· emery-wheel. It is su1·prisi n~ to 
note that very little has been written 
about t hese implements in Austtalia, eveu 
t hough they illusttate some intere~tin~ 
sidelight s of aboriginal Jife. 

In Aush·alia the moJ·tat!,; ate made 
ei ther of watet-worn pel>L>les of flat tened, 
1·onnded shape, ot of blocks of saud~toue, 
and eren hard igneous rocks, roughly 
fctshioned to an oral form by the 1·emoral 
of huge :flake~ J·ound their ma1·gins. AH 
a t·nle, only one snnfnce has l>een used on 

On t-he ' lt>ft' Is s hcn,·n nn -nu, -il stc'" "• s i x Inc h es l o n g, fr.v au " "elStern 1\'en · 
li'ou th ''' nlt>s, " ·lth t hree itulentn~lnus ('lllt secl b;o· )ler <·uss aun. On _! he r!J:h t 

is :t ttestlt> nncl tnortn r, se\·en JII C.'h es l ong, front Rush"·orth , '•ctorta. 
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the pebble mortars in eastern Australia, 
but in the interior of the continent there 
may be one, two, or three workin~ depres­
sions on the mortars, and percussion 
marks on their edges caused by hammeJ·­
ing or anvil nse. In size they range up to 
nine inches in length and six inches in 
width, and the average thickness is 
between two and four inches. The pestles 
are usually rounded pebbles from two to 
five inches in diameter, or elongate 
pebbles ( <·ommonly used on the eastern 
Austl-alian <·oast) up to seven inches 
long. In the in t e1·ior of t he continent, one 
stone often ser ved as a pestle, hammer­
stone and muller. The principal function 
of the mol'tar and pestle is to crm;;h up 
hard nuts, seeds, and ochreous pigments, 
fot whi<:J1 purpose they a1·e employed by 

li 

both men and women. In Cape York, 
mor·tars and pestles made of hardwood 
are used instead of the stone arti facts, 
but these are an introduction from the 
Papua.ns of Torres Strait. 

The millstones are t he largest stone 
artifacts in the abol'igh1al tool-box. Many 
people in the country are familiar with 
them mainly because of their size, and 
because they make splendid paths and 
edgings for gardens, and form tool­
shai·pening stones, purposes to which t hey 
have been put on many farms and 
stations. They a1·e made of sandstone, 
quartzite, schist, and other stone; the 
slabs are broken off outc1·ops and eithet 
left in theh irreo·ula r f01·m ot· trimmed b 

to an oval shape. It is remarkable t hat 
the method employed by tl1e aborigines 

The lowe r naills tone luts b een s hat•e cl b y ftn k ing rouucl its nun-g ins, nucl it Juts 
•n• all - over cl e t•res s ion ; it i s front .1.\lnrtee Holcliug, Dnrling Rh• er, New Sou t ll 
'\Vales, and is twenty- four i n c h es loug. T ile npJJer exan•I•le h;t s been s lunu•cl 
b y h a nunerclressing, nncl i t b us h"'O n1n:ro'v clet•re:ssion:s ; it is tw'"·nty inc h es 

long, nnd i s f rom Central Qneen slnutl. 
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for dehu·hing the slabs from out<:1·ops is 
not known, although a number of 
quarries have been reported. Sometimes 
large flattened pebbles a1·e utilized. The 
millstones at·e (·an·ied to c·amping places 
where they are left by t he ab01·i?;ines to 
a\'Oid the labout· of cat·t·ying them about, 
a wise practic,e when it is considered 
that they weigh up to fifty pounds. The 
~riudiug depressions are of two types, 
one of 1vhich covers the whole of one face 
of the slab, and the othe1· only h alf of it; 
these depressions occut· in vat·ious com­
binations, as, for example, two a l1 -over 
depressions, an all-ove1: depressjon. with 
a long groove on the reYerse, or from one 
to four of t he nat-row type on the one 
slab. Well-used millstones have depres­
sions up to several inches deep, depending 
on the thickness of the stone, and on some 
examples the stone is wo1·n 1·igh t through 
from one ot· bot h sides. Specimens in the 
Australian j)fuseum collection t•ange hom 
fifteen to thirty-one inches in lengt h and 
from eight to fifteen i n width, but lat·ge1· 
stones may octut·. In north-eastern 
Qneeuslan d tra nsverRe incision R a r e made 

The muller (tOil left:) is ha'launer-clre l'<l"e•l; i t is six 
inches long aJacl is fronl B-roke n Hill, Ne"> South 
\Vule!ol. 'l'lae .mnl1er ( ntifl«lle) lans b een s h a JlC(l by 
flnking; :it is four inc h es lang nnd i s f ront Lake 
Narrau, New Sou t h Wnles. T h e Juuller (bot~on• 
left) is well worn 11 ncl suitn ble f u r use us n knlfe; 
it is tluee nnd one-bnlf inches long unci is f r o u1 
Bourke, Ne'v Soutla. Wnles. The nxe-sh nr1•en in,:; 
!oltOJae (right) is eigh t inc laes long }ln«l ·i s f r o m Bl:ae k 

S Jl'rhags, Ne'v South W:a l t's. 

A " ·ooden naortar u ud Itestl e, nine inch es 
lon1.:;, fro n i northern Cntle York. Q,u een s l:uul. 

in the millstone fot t he pul'po:;;e, it is 
said, of a1lowing poisonous ~ect·etionFi to 
escape f1:om the seed being ct·nshed. 

Millstones form an importan t item of 
bartet· in regions where 5;uitable stone is 
scarce or is not found, and for thi!-\ 
reason they wet·e traded, fm· instance, 
from the Toko Ranges in western (~ueenR­
hmd t ln ·onghout nei~hbontin g ateas. as 
were specimens fl-om a quany in the 
Plinders Ranges in South Anstl·alin. 
Grinding depressionR and mortar h oleH 
cu·e wot·ked in to outcrops of suitable 
stone adjacent to a camping place, as a 
substit ute for the pot-tahle implementR. 
~e mnllers 01· 1·ubbing stones :ue 

eitliet fla t pebbles ot· sha ped pieceR of 
Rtone, and me::~sure up to nine incheR in 
length. They a1·e often found in pah·R on 
c·amp-si tes, indi<:abng that they are 
employed as gl'inde1·s apart fl·om the mm­
stone. The original Rtone used as a mullet 
may be several iTlcl.les thick, and it is 
gradually worn down, espedally on the 
nanow grooved millstone or when it i~ 
rubbed on both sm·faces. until only a 
c1·escentic section with an out-cuned 
blade r emains; this blade is suitable for 
use as a knife fot· skinning animals and 
dressing the skin15. The economy exercised 
by the a bol'igines in the canying about 
of stone implements, l>:v the elimination 
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of specialized type~ and the use of 
g-eneralized tools in their place, is also 
demonstrated by the use of pestles a f.\ 
mullet·s. percussion and anvil stone~. The 
original stone used as a muller may be 
~everal inches thick, and it is gradually 
worn down, esperial1y on the narrow 
gt·ooved millstone. 

The finest mortm·s and pestle~. mill­
:o;tones and mnlJers, at·e finished off Yery 
neatly by hammer-dressing, theh lateral 
margins and unused surfaces being ca1·e­
fully smoothed and rounded by means of 
this pecking techniq11e. ~Iany of the 
hammer-dressed millstones are pear­
shaped in outline. others are ovals pointed 
at both ends, and the fashioning of their 
symmetrical shape aucl convex back 
e11tai1s a considerable amotmt of tedious 
labour. '"e might wonder why the 
aborigines went to so much trouble with 
strictly utilitarian at·tjfacts. The obvious 
1·easons are the craftsman's pleasut·e in 
making and using a well-finished tool. the 
smooth edges making it easier to handle, 
and the fact that a convex bottom 1·ests 
securely on sand ; the main reason is 
probably that the example was set by one 
of the C"ulture-heroes, and the living 
tl-ibesmen, notwithstanding the labou1· 
involved, accet>t the sanction, as they do 
with many othe1· int1·odnced traits. Thus 
the tool woulcluot be believed to function 
Jn·opet·1y unles~ the precedent of the 
cnlture-heto was followed, a principle in 

aboriginal cu ltnt·e which ex:pla ins the 
decoration of weapons with sacred 
designs, and which provides the sanction 
for modes of behaviour in many asperts 
of life. Hammer-d1·essed millstones and 
mortars appear to be limited in distribu­
tion to western Queensland and the 
Dal'ling-J...~achlan l'i.\'er systems in New 
South " Tales. 

:Kow that the implements have been 
desc1·ibed, a summary of the preparation 
of plant food may be given. The hard 
nuts are broken up with the mortar and 
pestle, and :ne either eaten 1·aw 01· roasted 
in the ashes. The seeds may be shaken 
fl-om the bushes into a closely woYen 
basket or wooden containe1·, or swept off 
the ground with bushy twigs; sometimes 
the bushes are pulled up, placed in a heap 
to dry, and beaten 'vith a branth or 
digging-stick by the women to separate 
the seeds. In some localities the woman 
puts the seeds in a hole in the ground at:~d 
stamps upon them with her feet so as to 
separate the husks before winnowing, and 
the harde1· seeds ma;v be pounded in a 
m01·tm·. If winnowing is necessary, the 
seerls a1·e t ln·own into the air so that the 
light llnsks and earth or ~and a1·e blown 
away. The seeds may then be g1·onnd on 
a millstone, the powder tipped into a 
wooden container, sprinkled with water. 
and mixed into a dough whi.ch is baked 
in the ashes to form a damper. The mill­
stone with the long lHUTOw gToo,·e is 

Grintliul!,' naunyeroo seeds. 
Wnter is :s)Jrinkled on 
thena ·whilst s;rindin g, :uul 
a dnrk tu•ste i s t•ro(Juced, 
\\' lli.Cll is llCCUIUU):tted in 
the " ·ootlen bowl or J)irrJw. 
This is eitllt"r c:tten nt once 
or cooked. in :t:shes. The 
utili :stone, auudtlhu, rnny 
hn,·e two groo,·es. one ut 
ench shle running full 
Jengtll. " ·hich :are " ·orn by 

tJae rubbing stone. 
A fte r H o t·n e -a nd Aiston. 
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tipped up on one edge with a pebhle 
placed nnder its oppo!'li.te !Side, the dough 
is; mixed :u' the grin ding p1·oceeds, and i ~ 
worked off the edge of the stone into H 

containe1·. 
The prepa1·ation of dampers is a da il~· 

job in some a1·en~ for t he a boriginn l 
women, and when animal food is sccu·ce. 
as it often is in time!'< of drought in the 
interior of Australict. dnmpers fo1·m the 
main item in the diet. T hey are soddeu 
masse8, fla,·oured, if it may be so te1·med, 
only with the gri t fl-om the gl"indstone!';, 
but theJ proYide e8sen ti a 1 food 1·eq n ire­
ments for the aborigines;. It must l'e 
remembered t hat the nl>ol'igines do not 
plant seeds to p 1·oduce c-rops. neither do 
they cook their green l-1 in water, but eat 
them raw 01· bake them in the ashes; no 
doubt a s ucc-ulent mo1·sel i s occ·asionally 

VICTORUN Fcn-GI: A K ey and Descriptive 
Notes to 120 different Toadstools (Family 
Agaricaceae), with remarks on several 
other families of the Higher F ungi. By 
James H. Willis, B.Sc. Published by the 
Field Naturalists' Club of Victoria, Mel­
bourne, 1941. 8vo, 72 pp., 3 coloured plates, 
13 half-tone plates, 18 text figures. Price: 
2s. 6d. Our copy from Robertson and 
Mullens , Ltd., Melbourne. 

Tn~:R~: is s till a need in Australia for popular 
natural history handbooks that can be used 
by the beginner seeking to identify his collec­
tion of some particular group. Many of the 
published 'handbooks' a re too advanced and 
too technical to be of much use to such a 
beginner. This volume on Victorian fung i is 
an admirable example of the type of book 
needed-it is of a handy size and is inexpen­
sive; the descriptions are easily understood ; 
and the illustrations are excellent. Its scope 
is limited to the Victoria n m ember s of the 
" toadstool" family, w ith a few notes on some 
conspicuous genera from othe t· families, but it 
should be useful to many natur e-lovers in 
other States. 

For the Victorian Agaricaceae there is a 
key for the identification of 120 species, 
followed by short descriptive notes on each of 
the species. In addition there are short notes 
en some of the polyporoid fungi, co1·a1 fung i, 

g-ot hom t he ~tea ming of a leaf m· !i'tnlk 
w t·a pping in t he ~tone o\·en. 

Two other type~ of r nbbinl! stone8 nw.Y 
be mentioned iu t h i!" m·t ide. Flattened 
p iece"' of sanil~ton f.> or qual'tz ite. or· 
~oH r·!Sely ~ntined pebbles. a re n~ed for 
!o~Dloothing wooden weapons and other· 
objeets afte1· t hf.> wor·kma n hns s lwped 
t hem as well a~ he <·<1 11 with <l stone t hisel 
ot· 8<:1·ape1·. The mullet·~ nre ofteu 
employed for t hi"' tnn·pof'e. Ym·ions odd 
pie('es of ·tone <11'<' <·nnied about or· left 
at <·n mp-~i te~ for· r ·e -~ha r·pfn in~ axe hla<lt\s 
<lnd ~ome of these a r·tif<l('ts arc like 
mini ature mill~to ru.~·s. ueill~ ~haped hy 
<·<trefnl ch ipping- all round t heir IIHll'gins. 

A n exhibit of t he a hc)\·e •n·tif<tds may 
he seen in the lfall of .\.nstJ·<t lran 
Ethnography. 

puff-balls and the ir kin , and vegetable cater­
pillars. 

To most people fungus growths are some­
thing to be shunnecl, ind icative of decay ami 
of damp, and to be rega rded genera lly with 
suspicion on account of the known toxicity 
of some species. Indeed, as the author says. 
"the ignorance of t he average person con· 
cerning such common objects as fungi is tru ly 
r ema rkable" . One may even doubt whether 
the a verage person thinks of t he popular mush· 
room as a fung us , a nd one can be quite sure 
t hat the average per son will be as toni shed at 
t he variety and beauty exhibi ted by members 
of the family Agaricaceae, so well shown by 
the ver y fine series of illus tra tions in this book. 

A shor t list of references, to which the 
beginner could gradua te from t his handbook, 
would have a dded to the usefulness of the 
book. When i t is not possible to have t he 
illustrations close to t he descriptions in t he 
t ext, the plan of having all t he plates together 
at the end of the book would save some 
irritation at having to hun t for the figure while 
s tudying the descrip t ion of any pa rticula r 
species. 

The Field Na turalists· Club of Victoria in 
publishing this book has made a notable con­
tribution to the cause of natural hi s tory in 
Australia. 

A.B.W. 
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The Pterodactyls of the Mesozoic Era 

Nature's Greatest Flying Machine 
By H. 0 . FLETCHER 

N 0 story of mythology or fH<:t can 
eYeD reruotel?r c?WP?re in interes~ 
with the faseiUatmg story of 

the o·i·)·Hntic and fantastic repti lian 
~b • 

inhabitants of the world in l\1esozOI(' 
t imes. This era of the eat·th 's ltistor.v. 
often referred to aR the "Age of Reptiles", 
embt·aced the geological pel'iods known 
as Tl'iass ic, Jm·assic and C1·etaeeouR. 
They were peopled with la1·ge nn famili:n 
creatures, which develop ed ~1l011g 
grandiose lines fl'om Tt·iassie da-ys, 
reached their culminating point in t lle 
,Jm·a s~;ic and Ct·etaceous, and died out at 
the dose of the lattet·. 

The l\1esozoi<· reptilian fanna tame into 
exhdence abont two-hn nd1·ed million 
yea1·s ago, and had c-1 time spe:-1u of 
se,·enty-tive mil1i011 yem·~ iu whi<:h to 
derelop and spr ead to most pal't:-; of the 
wol'ld. 

J;"J·om time to time the fo~sil 1·emnins 
of these interesting 1·eptiles ha ,.e been 
1mec-U'thed from the rocks laid down in 
the )fesozoic and it is ftom t hese fossils 
that palaeontologists ha Ye been able to 
t·e<·onstrnct with p;1·eat ac·c·m·H('Y the f:ype 
of life existing in tLose days. 

The c1irnati<" conditions we1·e ideal fot· 
the reptilian populatio11. They <:>njoyed a 
faitly uniform climate, fot· the mo~t pa1·t 
equable and almost ~ub-tropi<:cll , although 
ovet· large areas of the wol'ld a1·id 
c·onditions at times predominated. In the 
.Jut'aRsic there W<HI a g-teatly inti·ea!Sed 
growth of hees and .h1ter ht t he 
C1·etac:eous many 11ew type~ appeared. 
iududing the de<.:idnous t r eeH mtd t he 
flowering plants. 

The distribution of land <1nd st.)<l i11 t he 
Mesozoie e1·a W<tR not a:-. it i N today. 
'rhronghont geologic;;tl h i ~tory f he fa te of 
11le ec-u-t 11 lHtR been <'OHF>t<mtly dwng;in g; 

nud in t hat e •·a t he <·on1 ineuts wel'e not 
whollv stable. Ye:1st <"lwnges took ph'H.·e 
u:v tl;e l"U hs idence of lnnd m;vse"', an d 
t;·<lJls!-o·essiOJI!-\ of the Hen taw~ed hnge 
areas to become low-ly ing aud swampy. 

It wal'; in this en d•·o11ment that the 
repti1ian gronps lh·ed <liHl flot~ri Rhed. 
Food was p le n tiful l'<u· the heJ·bl\·oton s 
diuo~a'lus, :-md as a 11:-1 tnral to~·olhu·:v 
thete was .nmple food fol' the <·m·nn·oJ·on:s 
or fle!-;11-e;::tting form!-;. In t he sea a 
pl entiful food ~upply ~Up]lOl'ted. shoal~ ~f 
g1·ec.1t swhnmin g-1·eptiles. while m t he :-111· 

the J>terodadyll'\ held l-nnl,V. so that i u .t he 
!';ea nnd ail· :-md on t he h111d the 1·ept1les 
we1·e maste1·s of all th<:>;\' sm·,·eyed ~md 
t·e igued sn tn·eul e. 

On t he Jancl l'i m·f;H·e!-; roamed the 
di n<>HH nJ·R-the name mee:~ ns ·•teni hle 
liz;nd'', and w hen applied to ihese 
mon~ten; j:o; no mi!'inomer. 'rhete were 
111<-1ny types o f rl ino~;HlJ·s. one of the 
hu·geRt he i ng 'J'yrrtiiii080UI'IIs re.r-·'Kin~ 
of t l1e tyrant 1·epi ilel'i". F"ifty feet in 
length <llld when ei·e<·t fully 1 we nty feet 
iu h eight, this g1·ee:1t l'e pt ile lwd an 
enol'lnons head w ith s<l \Y -l>hldecl daggel'­
like teeth six ind1es itt length. Tie <"Onld 
open his month to nn extent of fonr feet 
nnd, be ing bniH for qnkk action, mnst 
hm·e been oue or the mo"'t fent·Home of :1ll 
known <: t·entnJ·es. 1 

F 1·eqnenting th e nto-tJ·sh e~ n nd mol'e 
swampy n1·cns of the Mesozo i(' tert·ain wns 
Brouto.wtunts the ''1hnnrle•· Jiznrd" , <1 
crjcrantit a lthoucrh illOifen~h- <:> <l llll>hihion. hI"' . I"' 

dinosa-1n w lli dt lh'ed on trN•s <1110 slu·nhs. 
It i~ eRti tll n1ec1 thni hi~ dailv meal " ·on ld 
nt len:st ;uuoullt io 700 llOllll.ds. and ns he 
J)OR~eRsed n vet·:v smnll hertd a11d Hwnfll 
hi s tll E>nl -1-ime mn~t h<l Y<" h t"<" ll H l·o n Ri<lllf 

1 Anderson: ' ' ])inosnur li:xhibil. "''HI' A U :"THAI.JAN 
Musgu M MAOAZINI·:. i, 1 ~12:1. pp. :!14 -:.l l!l. 
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~ont<:e of wor ry. B1·onto.saurus wei~lted 
ctpp1·oximately twenty tom;, attained <l 

Ie11gth of a bout seventy feet a n d had <1 

long h1i l an d neck. 111 time~ of str·ife , not 
bei n~ fitted fot· battle, l1 e t·etired into 
deep watet· whe1·e, out of harm's wa~', he 
eonld sutTey, by menu~ of h is long neck, 
the moYementR of h is t eiTestrial enemie!:o;. 

The m·mont·ed diuosaut·~ had a bizaiTe 
pr·otediYe ornamentation of body p lates 
which t·eachecl almost absu t·d limits. 
Xai nr e appeat·ecl to t·un J·iot on tll i~ 

g-r-oup, but it must be t·emembet·ed they 
relied solely on thei r mean~ of defen ce 
and bad few means of offenee. The 
''Roofed Lizard'' , Stegoswun.us, is one of 
these weird r ep t i1 es and his means of 
offen <:e was a long tail te1·m inating in four 
long razor-like sp ines. By lashing out 
with t his rather effective weapon he could 
inflict seve1·e injudes on <lny oppone11t 
injudicious ot· rash enongh to attack sueh 
a t eptilian "tank". 

rp1'iCe'l•(tt01JS, meaning "tlu·ee horns On 
the face", lived during the Ct·etaceous 
pet·iod , and afte1· many of the other 
dino~am·~ had become extinct. Tii!:-l 
aL·mom· was m ost effective and no doubt 
he was left in peace to f~ed on s hrubs 
and 1·oots which formed hi s diet. T his 

1·eptile bad n'ry :-:m a 11 teeth <lJHl <1 p owel'­
f n l JHlnot-like beak. 

It is not diffitul t to im;lgine tha t life 
iu t he Mesozoic: wn~ hy no mean~ du ll 01· 
monotonous for itR ·inhabitants. Lif~ 
m nst haYe been a c:onti11 nnl challeng-e and 
the battle fot· exi~tenc:e i8 well exempl ified 
i 11 the exheme de,·etopmeut of th e).;~ 

reptiles for wa:!in~ W<H. or else he<·omin~ 
l nmhet·ing impt·egwlhle fo1·hesses agHi nst 
whi<·b attad.: mnst h;we heen prad i<'n 11 ~' 
11~elef.\s. 

D runto!':turns, tHH' of 
t h l• htr~est :naimniN thnt 
C'' t•r " ·:tlke d , li n.- 11 t'<1 r 
t h e m ost tm rt in 
" " ·:IIIIJI,. :t re:ts wh e r e Jt 
" ·o nhl b e o u t of harm ':o~ 

":' ' ' a nd t h e wei,:ht t) n 
i ts l eJ.:s le:ssen t-d . 

Afte r F. A . Lu <·a!-1. 

In the 'r et<H:eons J·oeks of Qneensla ncl 
·t he fossil 1·emc-1i n ~ of many of the!'~ 
J·eptiles ha ,.e been found. pat·ticulal'ly 1 he 
matine Ichthyosnm·~ <1nd Ple ios<lnts 
wh ich grew to Jeugth ro; of t hirty and for ty 
feet. Froru t he Jm·nk~ic IJeds of Durhn 111 
Downs in Queensland a giant d ino~au_r 
w;-1~ c:olle<:ted and latet· named Rhoeto­
.•wurus browuei IJy l\lt-. H. A. Longman of 
the Queensland ~IuReum. 

IIoweYet·, it i!o\ not with these marine 
or te1·restl'ial t·epti l e~ that this a !'tide ik 
1·ea lly concet·ned. The rise and fa 11 of 
the8e e1·eatnres, like that of an ancient 
<:iYili zation, i~ a stot·y which ha:-; fi llecl 
many Yolumes. lt is the flying--r eptiles, 
" L' he- Dragons of t he Air", in which we 

<He inte1·ested. 1'hes;e p tet·odactyls, more 
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re<·ently known as t he Ptero.sau ria} 
J·c-mged in ~ize ft-om that of a small bh·d 
to la rge CJ·etal'eons species with a wiug­
Rprectd of twenty feet aud a wing a1·ea 
equal to that of a small 'plane. 

The flyiug-reptiles did not appea1· in the 
~lesozoic skies lmtil t he ea1·ly part of t he 
.Juras~i<', and. g1·adually increasing in 
size. remained until the close of the 
Cretc-tceous when they died out with the 
land and Rea 1·eptiles. 

F lying in as. ociation with them was 
.1 rclweopteryx, the fo1·ernnner of our 
preRent-day birds, small in size, and in 
(·OmJHU'json with the pterodactyls their 
flight must ha,·e IJeen only at the ftuttei·­
iug stage. 'Vbereas A_rcllaeopte•ryx was 
clothed in feathers, the pterodactyls, lt 
is thought, were co,·e1·ed with smal1 scales 
or perhaps a. covering of fluffy hai1·. 

The thst fossil 1·emains of a pterodactyl 
were collected f1·om the white litho­
graphit limestone qua1-ries of Solenhofen, 
in sou thern Germany, and soon became 
known tln·ough the wl'itings of Collini 
in the latter p<ut of the eighteenth 
century. 

The f01·emost na tuta1ist of those da:v~, 
the (•itizen CU\'lel', found time, eve11 jn 
those tl·onblesome days of the Frenc-h 
Republic, to intel')n·et the animal as a 
~auri<l"ll, a te1·n1 w::;ed then to include 
lizards and crocodiles. He named it 

'l'hc in,·ulne rable •rri­
ceratops s h owing t h e 
strong l»rotecth·e neck 
Jtlnte :uul the h orned 

guards for its eyes. 
After F. A. Lucas. 

Pterodactyl as it was dh;tinguished bJ1 tl1e 
exheme elongation of the fotn-th finger 
of t he .hand. This was the support for a 
thin membrane which was attached at 
the otl1er end to t he body and used as a 
wing. 

An A merican scientist, Goldfuss, aftet 
an examination of an exceptionally fine 
fossil skeleton, saw in this flying-reptile 
aB example of the process of evolution 
and :o;ta ted it was a form changing to a 
bil·d-like 0 1· mammalian type. Supporters 
of this t heo1·y, therefore, placed the flying· 
1·eptiles in a group between the reptiles 
and the birds. 

The great banker-natu1·alist of 
Ge1·many, Hermann von Meyer, after a 
critical 1·eview of everything known about 
these animals, 1·ega1·ded t hem as tl·ue 
1·eptiles with the power of flight. This 
jntei·pi·etation was followed by famous 
palaeontologists from all parts of the 
world, and present-day research has 
sbown no reason why Meyer's theol'y 
sh ould not be still accepted. In fact, H 
js now generally recognized that the 
pterodady1s~ although exhibiting charac· 
te1·.' in common ,...-ith the bh·ds cannot be ' ' 1·eg<:nded as the ancestors of them. They 
al'e even more widely separated from them 
than othe1· 1·eptilian groups. 

The ftying-1·eptiles m·e ve1·y easily 
cHvided into two la1·ge snb-o1·clers accord· 
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The great l"'"teroclnctyl . OrnitlaoNtonan. s ailing ;after t la e nannner of n tlrt'sent-dny 
nlbntros:-;. 

jno· to t he age of the 1·ocks in which they 
ar~ found and by definite skeletal 
cbaracte1·s. All the early Jurassic forms 
are grouped in the sub-order. I>teroder­
mata and these mo1·e generallzed types 
have elongated tails and sharp spine-like 
teeth in the jaws. Representatives of t his 
g1·oup are the well-known genet·a 
Dimo1·phodon and Rh(J/}ntJho'rhynre1vus. 

In the second sub-orde1·, the Ornitho­
cheiroidea, we find all the Cretaceous 
species and these are characterized by 
possessing sh ort tails and by t he teeth 
ueiug either absent or ve1·y m u ch reduced. 
It is in this group that Pterarnodon and 
Orn-ithosto,nu" are found. R epresen tatives 
of these genera grew to a large size and 
like other m embe1·s of the g1·oup had 
dereloped the art of flying to su ch an 
extent that they could have easily out­
distanced, and had greate1· endu1·ance 
than, t he vVandering Albat1·oss, one of 
Xatm·e's g1·eatest fliers of today. 

The 'veigh t of On1ithost01na has been 
estimated at onl y 25 pounds, the body 
weighing just sufficient to counte1·balance 
the weight of t he l a1:ge head and neck and 
enstne equilibl'ium. The wings had an 
overall length of twenty feet a nd were 
sptead by means of t he fore-feet to which 
they were attached. The legs wet·e weakly 
deve1oped and obviously the pte1·odactyl 
was more at home on the wing than on 
the o·round whe1·e it would have to 

0 ' ar-;!-inme a g1·otesque sHting post1ue Ol' else 

Aftet· F. A. Lucas. 

stagger a long oH its hind-legs with the 
assistance of t he wings. 

The beak wa~ ne<tl'ly fo m· fee t in 
l ength and extended back on top of the 
head to fo1·m a large but thin protectiu~ 
helmet or c1·est. It was dagger··Jil~e. 
narrow and pointed, and in thiR par·­
t iculai· genus quite toothless. It il' 
thought that in all pt obability Oruitho­
stoma, was a fish-eater, and if t his W<-tf' 

the case a pouch was possibly developed 
simila1· to that found in a Pelican. 

The whole skeletal construction of t he 
pte1·odactyls was obviously desi~ned to 
give them a shong and swift :flight. 
attained, however, by sailing 01· soaring 
1·athe1· t han by 1·apid movements of the 
wings. The larger bones at·e pnenmati<·. 
that i s, ail'·filled, and from a study of 
t he b1·ea.·t-bone it can be confidently 

.-\. skeleton of Dh~tortthoclon , one o f the long­
taile (l fly ing-re 1•tiles s h owing the extreme 
clevelopnteut o f the £ourth finger of t h e 

h:tud . 
Afte r F. A. Lucas. 
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inferred that the flight was similar to 
that of a " "andering Albah-oss, u sing the 
wind to every advantage in their 1n·o· 
gre~Mion through the air. Birds with a 
flight like the albatroHs have the breast­
bone \'ery mueh 1·echH·ecl, whe1·eas in bh·rls 
which fly b~· a rapid heating of t he wings 
it become~ deeply keeled for the attach­
ment of strong muscles. 

An albatross has been known to tl·~:n-el 
a distanee of ~,150 miles in 12 days. 
" ' hen one 1·ealizes thn t t he bhd would 
11<1\'e t aken its time ovet· this distance, 
feed ing· and at t imes flying off a straight 
c·om·se, the speed mtd endu1·ance are 
rem<clrkahle. . Taking into consideration 
that the pterodactyls had almost double 
the wing-a1·ea of an albatl·oss and were 
de!'\igned almost solely for flying, their 
eapabilitie!.o; in this l'e!'\pect must have been 
enormon!o\. 'l'hey could have easily ont­
distan('ed and outstayed any a nimal of 
the nil·, eithe1· in the past or tn·esent. 

At the dose of the Mesozoic er a the 
reptilian p ·oups became extinct. Some 
ordei·l" 1 ingered on and, al though at the 
present day there are no living animals 
" ·hith can be compared with them. the 
no('odi les and alligat01·s are theil' 
ne~nest 1·elatives. 

One migh t ask why su ch highly 
Rpecin 1 izecl 1·eptlles a~ th e dino~aurs , 

the pterodactyls an d other groups should 
<'Ompletely dil'\appea1·. ·Many '~'ere stl·ong 
<lnd powet·fnl and the g1·eat fli ght of t he 
p tet·odactyl s surely should have been 
snffident to as~ist t hem in 1·eaching a 
~anctmu·y from n m:m itable eonditions. It 
is a difficult question to answer, but 
mmally it is eonsidered when an animal 
group attains great ~ize and bulk it 
he<·omes less adnpth·e and i~ doomed to 
extinetion_ 

' V'e mnst also 1·emember that the 
dinosa u1·s po~sessed vety small and lowly 
ot·ganized brain~ in <:omparison with t heh 
size, a nd theh mental capabilities thet·e­
fore would not tend to assist t hem OYer 
even minor obstacle~ plac·ed in thei1· way. 

'Vhether their extinction was due to a 
ehange in climatic eonditions causi11~ a 
diminution or tota 1 loss of theh· staple 
diet, or to grent dta 11ges in conth 1ental 
<Uld oeean ;neas it is diffitnlt to state with 
certainty. P el'lulps a combination of 
both, toget he1· "· it h a temporary poi~on­
ing of t he ail· by vol('anic eruptions, would 
exvhlin theil· hur l'ied exit from t he vnge!-\ 
of geological h ist01·y. 

They set·ved thei1· p;u·t as a sh-ange and 
almost fantastic offshoot in the pro<.:e~s 
of evolution whith in another 200 millio_n 
yea.1·R led to th e ri se of man and ou r 
('i\'ilizcltio!ll of todny. 

Popular Science Lectures 

F on m<mJ· years past the Popnhu 
Science Lectures delivered at the Ans­
tl'alia n :.\[m~enm haYe been an imp01·tm1t 
and athactive feature of its acth·itiel". 

These lectures, which c-ne illustrated by 
film~, lantern slides and specimen!'\, m·e 
held on Thursday evenings at 8 p.m. on 
the undermentioned dates, and there is no 
chat·ge for admission: 

September 11: "A Museum Man ]n 
America'', E. Le G. Tronghton. 
C.)I.Z.S .. F.R .Z.S. 

Septembe1· ~:; : " Biology in \ V m·''. l't·o­
fessOI· E .... \ ~h bv. D.St., A.R .('.R .. 
D.I.C. 

Ottobe1· !J: ''The Romauee of Gold 
:.\lining in Xew Son th \Vale~". '1\ 
Hodge-Srnith . 

Oetobe1· 2~: " \V;lndering 'fln·ongh 
China ', E. A. B1·ig-gk, D.S('. 

Nm·emhe1· 1~: " Life Histories of Some 
Australian Bnttel'fties'', G. A. 
\Yatel'ltont;e, D.St .. R .E .. F .R.E.R 
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''Photographic'' Fishes 
By G ILBERT P. WH ITLEY 

A sudden crop of superstitious s tories buzzed a bout the islands. Rivers had 
c~me down .red; unknown fishes had been taken on the reef and found to be marked 
With menac1ng r unes; a headless lizard crawled among chiefs in council. 

T HE eal"ly Roman soothsayers pl'e­
tended to fo1·etell events fl-om a 
study of the heave11s, of the habits 

of animals, of the flight of birds, or e~en 
of an inspection of their internal organs. 
Anot her ancient m ethod of augu1·y was 
Ichthyomancy, the examination of the 
entrails of fish, in which the diviners 
thought they could see s igns a nd portents. 

R. L. STE\"ENSON, Footnote to Histo1·y. 

by t he bony margins of its cheeks and 
gill-covers. Curious mal'ldngs like fleets 
of ships on t he flanks of a tunny wet·e 
figui"ed by AldrO\·andi iu the se\'enteenth 
century. 

In an hotel at Medlovr Bat h, on t he 
Blue :Mountains, tllere is exhibited a pjece 
of rabbit skin on the iunet s tHfa re of 
which i ~ a dal'l~ mark similar in RhHpe 

A seventee11t h - century illnl!ltration of n Tunny " ·ith figure s re:sen abl'ing n 
fleet of s hips oJa its s kin. 

After U . Aldrovandi. 

'!'hence arose t he "doctrine of signattues" 
according _to which all flower s and 
animals had distinet iYe markings indicat­
ing t heh medical u ses or illustrating the 
legends of their origins: for example, the 
spots or· heart-shaped mar·ks in a fox­
glove showed that it was a good cure for 
ulcerated throat o1· fo1· heart disease, 
whilst the pig wa s said to have t hree 
prong-mar·ks on its foreleg from the 
devil's pitchfork. Th1·oughout the ages. 
men have been attracted by any curious 
mat·k~ on a nimals : unusu al markings on 
a he1·ring were presumed to herald the 
death of a king of Denmark, another 
h~ning· h a d a prophecy written on its· 
Rides, whilst e,·ery h erring is supposed to 
haYe a pi<:tnl'e of n fis-hing-boat outlined 

1: 

to anothe1· rabbit . This was present 
befo1·e the rabbit was skinned and has 
been miscalled ' skin photogl'aphy" in the 
belief t hat the r abbit in some wa;y photo· 
graphed another of its kind on its skin . 
This example was illustrated in t he 
.Even·ing News) Sydney, July 8, 1907, but 
seve1·al like cases han~ since appeared 
and ha,·e been illustrated in the Evening 
N cws of July 28; 1917, and the Sun for 
June 11, 1932. Our mammalogist, Mr. 
Ellis Troughton , infm·ms me that 
specimens in the l\!useum collection show 
that the 1·abbit-like dedce occurs in t he 
black rabbit as well as in normally 
coloured examples and that the 
unifo1·mity of t he design dispi·o,·es t he 
popuhu· idea that the ma rking i ~ t he ont-
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Tile ' 'eins on tJae S" ' iut-bladder of tlte 
;rtlurr:.-y Cod nre renwrkably tree-like in 
forJD nud uuake n "t•icture" " ·bic lt i s 
POJJulnrly, tlaouglt wrongly, regnrcle•l as n 

"photograph oi tlae fisla ' s birth-tJiace". 

come of the effects of lightning 01· that it 
is inherited as a result of abnormal con­
ditions before birth, and indicate that i t 
is merely an unusual development of the 
vasrnla1· system within the skin. 

Bushmen in Australia. explain the tree­
like ma1·kings on the swim-bladde1·· of the 
MtuTay Cod (Afaooulloohella. macqu.wl"'i&n­
sis) by swearing that the fish takes ~ 
photogTaph of its birthplace and sur­
roundings on the rh·er bank. Such 
"I)hotooTaphs" showino· trees river and 

0 b ' 
logs can be mounted on a ca1·d and 
varnished for souvenirs. The legend may 
be an attl·active one, but it is only a 
legend, as the most elementary knowledge 
of photography and of the development of 
a hatched fish would prove. The markings 
are me1·ely the b1·anching blood vessels 011 
the fish~s swim-bladder, an internal gas­
bag which is nsed for balancing it in the 
water. This bit of bush lore does not 
appear to have been noticed in natlu·al 
history 1ite1·atu1·e. 'Many :years ago, 
A<;mitll ' s lf!rtekly p11bli shed a pa1·agraph ou 

''Photo~ra}Jhi<' Phish1
' and Hani5i in his 

Ou tback iu A tl!.stnrlia, 1919, has a picture 
of a l\'lluray Cod's markings . Thank!:l to 
M1· .. J. Clarke, of Bondi Junction, who 
has len t me a specimen , I am :et ble to ~ire 
a photograph of anothe1· of these 
curio~ities he1·e. 

Some years ago a Coral Fi~h 
(H olaoan thus .sem ,ic'i?·c tdatus) wa ~ caught 
at Zanziba r and athacted little JJotiee, 
being sold for a bout a penn;Y. 'l'hE>n 
somebody observed that the white em·yed 
lines on its tail resembled old A1·a bit. 
script, nay , act ually spelt sacTed ~words; 
on one side "Laillaha Illala h"- "'l'hete j s 
no God but Allah", and on the other, 
' 'Shani Allah"-"A warning sent 
from .Allah" . The~e ~olem n symbols 
immediately enhanced the va lne of the 
Rpecimen , so much so, in fact, tha t no 
poor :fishe1·man could afford i t . for tb(' 
enscriptured fi sh eventnally changed 
hands at 5,000 rupees. 

Other examples have been found at 
Mombasa with the · 'vV01·k of Oocl" o1· 
"Miracle of God" w1·onght bJY the tail­
markings, and specimens have been pre­
served in ::Mosques in Cairo and Medina 
for the F aithful to ma1·vel at. The same 
species of :fish occu1·s in tropical Aus­
tralia. Several fishes '""ith da rk blotches 
on t heir sides, such as the John Dory, 
Queenfish, and ~ioses Pen·h, are r eputed· 
to have inhe1·ited them f1·om the finger­
prints of St. Peter , wh~u he caugllt a fish 
at C~pernaum to yield tribute money. 

Tn il oJ' n Zauzibnr Cor:t l F is h (Holncnnthus 
~emicirc:nlntu~) with nutrkin~·s r(•sembJing 

A..-ubfc h oly writ. 
Afte r J . R. Norman. 
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Uon ogT~lm~ have been aTtificially pl·O­
duc-ed on g·oldfi sh. Investigators at a 
Connecti('.nt university found that scales 
('OH Id l.>e tl·aiu.;feJTed from one 1·egion of 
,1 goldfish to another and continue to 
retain their original colours. Ca1·e is 
necessary in doing this: the fish iR first 
auaesthetized and t he t ransfer of scales 
performed quickly with forceps. Red 
scales transplanted to white a1·eas ghe 
the oest 1·esults . Goodrich and l\1e1·ce1· 
('Pli e A quarium, ii, 12, 1934, p. 290) 

. 1·em:u·k: ''vVbeu it was fi1·st discove1·ed 
that sea les could be exchanged in this 
manner, fligh ts of imagination suggested 
many possibilities. A friend desired a 
fish wi t h initial s to use as a gift. This 
was prepared for him, and' it was shipped 
away bearing the initials of t he recipient, 
and i t lived for four months, finally dying 
fl'om unknown ea uses. This is the only 
fish so f~u treated in such elaborate 
ma1111er and is the one which gave rise to 
all t he newspape1· stories, cartoons and 
radio items." 

THE ~Iuseun1 has recently acquu·ed 
some interesting fishes which _ "luwe 
been placed on view in the public 
galleries. Two Sea Garfish (Repm·­
luMtphus au,stral is) with r ubbe1· rings 
around tl1eir middles were presented 
by ~il·. T. C . Roughley. Altogethe1· 
fourteen "gartered garfish" had been 
caught last June near Tugge1·ah Lakes, 
Ne"· South Wales, in this remarkable 
banded condition and many persons won­
del·ed who had put the rings on them. 
Actually, the fi shes, when poking about 
f01· food wit h their long beak-like jaws 
amongst the 1·ubbish tipped overboa1·d at 
sea, entet the rings and cannot get them 
off again. The body becomes encircled 
and wounded, but may heal around t he 
unwelcome object. A detailed account of 
this phenomenon was given in THE Aus­
'l'rtALIAN ·M usEuM ~1AGAZINE) Vol. V , No. 
10, 19:~G. Rince t llat article appeared 
othet· exampl es of Sea Garfi shes in like 
pl ight have ueen ca ught at Kiama, ~ew 

In the Ereuiug ~~e lf.-s: Sydne~·. for l\Iay 
25, 1918, the following P<ll'Hgt·nph 
appea1·ed: 

·'A tinny cnl'iosity was caugllt hy 
A. ''r· Letts near Bradley's Ilead, 8.rdney 
Ha rbou1·, last Sunday. It was a sm;tll 
Rweep, on one of whose sides waR ill ~ 
da1·k impt·int of t he shape of a fi~h like 
a bream. It was as if the ski n of the 
sweep had become t:hemit:ally seu!-i it ize(l. 
and had somehow photog1·aphed Hnothc:>r 
fish. 'l~he outline of the impl'int W<l!' 

da1·ke1· than the Ol'(lin ary dull l> lac:k of 
the !5ide and extended on ea<:l1 }'ide of the 
lateral line." 

The t:nriosity was not prese1·ved, hni 
t he mal'kings on t he side of the Sweep 
(SoOJ'tJis l i neolatus) we1·e possib l~' due to 
its contact with other surfaces HftE'r 
death. M.any fishes become ma l'l~ed with 
irreg·uJa1· light and dark a reas when lying 
with othe1·s in t he bottom of a boat or 
basket, but this is not a. sociated with 
''photographic" action. 

Sou t h " ' ales, in .Jaumuy, 1937. Some 
l'inged fishes hare been found in t he Hirer 
Danube, and a codfisJ1 was c-a ught in 
America "·hich had thrust its head into 
a sy1·up can-the "fish in the h·on ma~k". 

Seve1·al 1·ep01·ts of Oat Fishes ha ring 
been washed up on various beache$; in 
New South Wales recently haYe come as 
a stu·prise, since thi~ huge deep-sea fish, 
which may exceed twenty feet in length, 
is usually 1·egarded af:l exceptionall.v 1·are. 
This Museum h:-1s unfortunately not been 
able to sectne any of the latest specimens, 
hnt an old one is on vie·w i n the fish 
galle1·y. A supposed "young Om· Fish" 
1·ecently sent to us from northern ~ew 
South ' ¥ales p1·o,·ed to be a 1·athet :catce 
blenny (XiphCI!.Si!{(,) . 

The Ansb:a1ian ·uuseum iR always glad 
to 1·ecei\'e specimens of unuf.5uHl fi~;l1es 
and printed 'Hints fen· CollectOJ· ' ' are 
Rupplied on request. 

G. P. " rH 11'LEY. 
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Australian Insects. XIV 
Perlaria, the Stone-flies, and Em biaria, the 

Web -spinners 

By K EITH C. McKEOW N 

• 
PERLARI.A-'l'H I!; S'l'ONE-Ji'LlES. 

T HE Stone-fiiel:i, which f01·m the 
order Perlaria (or Plectoptera), 
are gene1·ally considered to have 

affinities with the Orthopte1·a. They a1·e 
mostly dull-col01n·ed insects, furnished 
with two unequal pairs of wings with a 
close network of veins : the fore pair at·e 
narrow, the hind broad and fan-like. The 
antennae are slender and many-jointed, 
and the abdomen l1Sna1ly terminates in a 
pair of feeler-like jointed cerci. In the 
adult insects the month-pal'ts are greatly 
reduced, or may be evident as mere 
vestiges, so that it is very unlikely that 
the winged insects take food in any form. 

The eal'ly life of the Stone-flies is 
aquati<:. The nymphs live beneath stones 
in rocky-bedded stt·eams, especially where 
the watet· is clear and swiftly flowing. The 
typical nymph is broad and flattened, and 
bears slender cet·ci upon the extremity of 
the abdomen, and these appendages are 
often of conside1·able length. The legs 
are long, stout, and well suited for strong 
swimming, bui;, as a rule, the insects seem 
to prefer crawling ovet·, 01· clinging to, 
the rotks; when disturbed they slip a way 
and seek situations shaded from direct 
light. Along the sides of the abdomen 
ar·e a se1·ies of gill tufts, by means of 
which the oxygen necessary for· the 
insect's life is obtained from the watex 
which bathes its body; these gill-tufts 
<He 1·emarkable, for they f1·equently 
pe1·!:>ist as shrivelled and useless remnants 
in the adult insect. 'l'he food of the Stone­
fly nymph appears to consist of small 
aquatic life, and the remains of the 
lar,·ae of Harlequin Midges (Chi:rono­
miclae) ha,·e been found in the alimenta1·y 
<·a11al of specimens in England. The 

length of life of the nymph is not known, 
but wl1eu fully fed it crawls on to a rock 
or t1·ee-tn1nk, whe1·e it anchors itself 
secm·ely to inegulal'ities b~' its strong 
claws; in a little while the skin splits, 
and the pe1·fect insect emerges. 

The adult Stone-fly is a poot·, clumsy 
flyer, driving itself through the air with 
a great expenditure of energy but 
indifferent result. They seldom travel far 
from the water in which their early life 
was spent. By day they 1·est upon the 
bal'l;: of trees growing close to the water's 
edge, with the wings folded down flat oYer 
the back, and when resting in this manner 
their coloration makes them very hard to 
detect. With the coming of dusk they 
take wing and fly up and down the cenh·e 
of the stream close to the sul'face of the 
water, and usually well out of the reach 
of even a long-handled net. On the Tuross 
River I have seen Stenope1·la atttstrali.s 
flying about over the 1·ivei' just as the 
light is fading. The eggs are retained in 
a small packet at the extremity of the 
female's abdomen, and are washed off into 
the stream as she flies, dipping the tip 
of he1· abdomen beneath the surface ; the 
eggs sink to the bottom among the stones 
whe1·e they hatch. The n;vmph grows 
~:;lowly, and sheds its skin in a somewhat 
inegula1· se1·ies of moults. It is 
unf01·tnnate that so little should be 
known of the life-hist01·ies and habits of 
such inte1·e!:iting insects. 

The family Eusthenidae contains com­
pata t ively b1·ightly coloured species. with 
a red 01· pm·ple tint at the base of the 
br·oad, rounded ltind-wings. 'l.'he genus 
E ·usthewia is found onJy in 'l'asmauia. 
whe1·e E. spectabiUs is a· somewhat com­
mon spedes; FJ. hm nlata is a somewhat 
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E u s the nia Stte e ·t abilis, t l ae S t o n e-fly of 
Tns n anniu (udu lt). 

N . B. A d ams, d el. 

similar insect with t he forewin gs ma1·ked 
with a crescen t -moon of white. E us­
thenopsis 't)enosa, with ptn ·plish hind­
wiugs, is found in Victoria and on :JUt . 
Kosdusko ; it occurs in two f01·ms, one 
with Yery short wibgs. Stenoperla 
austrc~tlis, a green ish-brown insect, is not 
uncommon in mountain stteams in 
eastern Australia. The families Aus­
troperlidae and L eptoperlidae cont ain 
small and inconspi cuous forms. Th.e 
Nemouridae are very r a re, and t he species 
in t he genus Spwniooe1·cct) which look 
rather like winged term ites, have the 
wings wit h a remarkable 1·educed 
venation. 

E'~IBIARIA-TIIE WEB-SPIKNERS. 

Tl1e Embiaria (Embiopter a of some 
aut hors ) 01·, as t hey a1·e popularly known , 
Web-spinner s, fOI·m a small but quite 
rema1·kable 01·d er , little known to t he 
average collecto1·. Embiids a re small, 
fragile, and reth ing in their habits, and 
they are seldom seen , u nless they are 
specially looked for. In colour they are 
somb1·e brown, wi th t he two pa irs of 
wings !'Smoky-bu t , as will be seen, they 
may be quite win gless. The fore and 
hind 'vings a.1·e very similar, and have 
a simple venation of but few veins. 

In habit t hese little insects may be 
solitary 01' o·reo·a l'ious, living: in t lie ::::. b ..... 
nacks and (Tevi ces of baTk , n nder stone~. 

or tlmong leaf-mould, Ol' dry and fnll_en 
leaves upon the ground. Wbol~ col~mes 
or family parties may lire 111 s 1lkeu 
t unnels formed among the debris. r u u­
ning backwa1·ds and forwards in thC:'ir 
1·etreat with surpri::::.ing a gi lity. rt~he 
spinning of the silk fot the con~h·uttion 
of t he uest is a remarkable de,·elopmen1 
in the Embiid, for i t is amon~ t he ,·e•·y 
.·mall and select section of t he i n~ec t 
world where t he adults are tapable of 
p roducing t he mated a 1. The ~i: ilk is 
formed by glands h1 the greatly s wollpn 
f ront tarsi or feet. I mms has de5;cTi heel 
t his spinu ing appar-at us, and he ~ay:-;: 
"On the p lanta1· surfa ce of t he bt alHl 
2nd tarsal joint~ of t he fore-1egs <ne a 
11 umber of hollow bris tles w hi t h <·om­
munkate each by means of a fine dn<:1 , 
with a small glandular chamber .... Tn 
Embia temcwa Melander estimate:" lhat 
about 75-80 chambet s a1·e pl'esent in t he 
whole joint. Since a fine t hread is 
emitted from each bristle a numbe1· ;ne 
available simultaneously, which a ctonn1 s 
for t he u1pidity with which these inkectH 
weave thei1· t uunels." ~ewly hatched 
insects a re capable of weaving fin e ·ilken 
tunnels for themselveR. 

The colonies consist as a I·ule, of a 
number of adult males and femaleR 
together wi t h young in ral"ious ~ tages of 

Nylntth of E u ,.tbe n ia s p ectnbilis. 
~. B . A d ams, d e l. 
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A aa E mJ,Iicl ( Oiigotnnan gurn eyi)-n ' ' ' ingecl 
na:ale. 

N. B. Adams, d el. 

development. Wings are usually present 
in the males-but both sexes may he 
wingless, 01· e\·en the males of one species 
may be of both forms, winged or wing­
less. Growth is attained by a series of 
moults, but metam01·phosis is wanting in 
the females, and occurs only to a slight 
deg1·ee in the males. I haYe been quite 
unable to find a ny 1·ecoi·d of the discovm·y 
of the eggs of these strange little insects, 
and the details of thei1· Jiyes are but 
little known. 

'l'he commonest Australian Embiid is 
Oligotoma.. g1~rneyi-a very variable 
species. which has, in <·OJISequeuce, beeJI 
divided into a nu mber of subspecies. 
The typical form is widely distributed 
th1·oughout New South " ' ales, Victoria. 
::.nd Tasmania; while another, ce·utnd·is, 
extends into Central Australia. Anot11er 
form, agiUS' (now classed as a subspecie~ 
of g·wrneyi), was originally discovel'ed by 
the late W. W. Froggatt under granite 
boulde1·s on the most westerly of the 
gr·oup of rocky hills known as the 
"Sister·s" on the Wa·gga Exper·iment 
Fm·m. They have recently been I·edi~­
co,·ered in some numbe1·s on the same 
hill, forming their tunnels in the fallen 
fQliage of the CypresS-I)ine.: (Ca llitri .. s). 
Its habitat seems to be very restricted, 
for I have no kno\vledge of its having been 
taken on t he adjoining south-easte1·n l\ill, 
wh ich is more thic:kly elothed with 
Callitri::;. 

A valuable field fm· study awaits tile 
w01·ker who will devote time to elucidat­
ing the lives and ha ui ts of these strange 
little n·eH ttu·es. 

Natural History Films 
0:NCE a month a short film on some 

Natural History subject will be shown in 
the Museum Lecture Hall at 2.30 p.m. 

The screening will occupy from twenty 
minutes to half an hour·, and the1·e will bP 
a short talk about each film by an office1· 
of the Museum . An opportunity will be 
given for· memuel's of t he audience to ask 
questions at the eonclnsion of each film. 

'l'hi~ se1·ies was inaugurated a few 
montl1s ago and has pr·oved most popular. 
Tl1e 1·emaining items on the 19:!1 pto­
gi·amme are: 

September 19: "Life on a Tidal Flat.'' 
O<:tobel' 16: "The rlatypllS.'' 

Additiotu11 films may be added to the 
::~bo,·e. 

Admission free. 
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Any ·Port in a Storm 
By JOYCE ALLAN 

A 
)llLLIO:X or so microscopic oyster 
la1·vae are set free in t he sea by an 
iu diddual OJ~te1· in a season. 

Imagine t hese tiny et·eatures, at t he 
mercy of t idal <: niTen ts and faced with 
ilmume1·a ble da n ger s. condemned to fi nd 
a su it}l ble place of attachmen t within a 
few d <lJ'S, othen d se t l1ey will perish. I s 
it to he " ·ondered t hat a ny object offe1·in g 
secUJ·ity becomes to t hem a po1·t in a 
st01·m ? The young oy ·te1· is t he last t o 
wony if it s home for life is an old su b­
merged boot, a clay p ipe, anothe1· shell, 
or even n t1·ap espech'll l;v prodded by a n 
oy~ter t ult ivat or . 

" ' hethe1· oyster lan·ae emer~e a ft er an 
int ubation pe1·iod wit hin t he p<nent, as 
hHppens with t he ... \..n :-;tralian mud oy~ t er. 
or afte1· fe1·t i1izatiou has h tken phH:e in 
t he open sea- a habit of the r o<"k 
oyste1·s- the lal'YHC of a ll k iud ~-; exh iiJit. 
t he same beha\'lcnll'. The:r eml>m·k on 
t heir la n ·al swimming- stage when a few 
day~ old, equipped with a swimming 
orgau, the '·yelum'', a ud during the week 
or so in ,,·hicll t he,r a re carried about by 
elnTents it is impOHkihle to predict where 
t hey will be when r ea dy t o ~ettl e . Qu ite 
po~sibly man~· m·e t a nied f•n· frou' ::;ho•·e, 
or left :str::~ n de<l h,r •·ec·ed in g 1 i tl eK. 

. \n o ld subnaer~t.-cl hcu ,t f rom Sydney H :!rhour. 11 d n)· r,itle :and a s m :all mud ·whe lk, :tre 
only n fe ' v of th e strun~e objects " 'ht c la m ny b eCOiue p e rnann e nt homes for oyster s. 
H:n'ing s e ttle d on th e s e :a~o~ "~Spnt". t!te "l'Otnag o yster :'! rnust r e m :ain the r e for life , rn aking 
the he~et of n ·hnte,·e r conditions ex•:st. T l_te He S lleeam e n s, :t s ,,·e ll n s tl• e oyster-co-~·ered 

11h•c•e o f ,,·ood , : t r(' clls tll:a;o·e d in the :llnst"una. 
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Though they can ascend or descend to 
some extent by swimming or ceasing to 
swim, they cannot choose their course, 
but are entirely dependent on the currents 
to carry them to a secure base within a 
1imited t ime. 

Ft•om the beginning of their indepen­
dent caree1· tJ1e Jarvae participate in a 
constant battle against enemy attacks 
and adverse biological conditions, and 
only a few of the millions produced 
survive this early stage. Even provided 
a suitable settling place presents itself, 
additional adversities may further reduce 
theil- numbers. Barnacles, sea-squirts, 
fish, erabs, sea-stars, boring molluscs, 
<:hanging temperatures, heavy 1·ains and 
freshets all work towards their destruc­
tion. The enormous production of young 
allows fot· the . great mortality in the 
larval stage alone. 

When ready to settle, the young oyster, 
known as uspat", is about th1·ee weeks 
old, and measures approximately one 
seYenty-fifth of an inch (about twice the 
size of the larva when first set free). Its 
habits are very simple. Once cemented to 
a. base, it must remain there for life and 
make the best of whateve1· conditions 
exist. The only movement it eau perform 
is the opening and closing of i ts shell, and 
by this restricted movement it must carry 
on the vital functions of feeding, respir­
ing, breeding, growing and warding off 
enemies. There being no further use for 
the swimming organ or t he foot used for 
first attachment, these two, t hough of 
considerable importance during its larval 
stage, rapidl:y degenerate and become 
absorbed. (JQhtact with the water is 
essential for the oyster's existence. It 

breathes the oxygen, and feeds on food, 
ln·ought by the water into its shell. An 
outgoing stream of water ca1·ries away 
waste prodn:cts from ~he intestine~ ::tnd 
kidneys. This is t he same in most 
bh·a1ves. The well-known "beard" or gills 
of the oyste1· is responsible . for this con­
stant flow of water into the shell and 
over the allimal. The gills act as a food 
sieve, sorting that to be retained or 
discarded; as a food transp01·ter, sending 
H on its way towards t he oyster's mouth; 
and as a suction pump. Though the 
oyste1· has ·no choice of what is swept into 
its she1l, yet planktonic organisms 
(diatoms, microscopic animals, bactei"ia, 
and fragments of plants), upon which it 
is dependent for food, can be extracted 
horn the water by gill action once inRide 
the shell. 

As the majority of marketable o:rsters 
are artificially cultivated, oyste1· farmers 
have utilized the spat-settling period to 
t heir own advantage. Although they can­
not protect them in their larval stage, by 
providing spat-collecting properties, such 
as stones and sticks, in localities where 
spat are l:ilable to be in summer months, 
t hey eau give them an opportunity to 
settle on a surface, without which they 
may have perished. Spat-colle(·ting 
objects are placed near t he mouth of 
r ivers, where the water is clear and 
salinity faidy high, but maturing of the 
oysters is carried out in brackish water. 
Having secured t he spat, the cultivator 
can then assist t he growing· oyster to 
evade its many enemies, "even if" . as Mr. 
T. C. R.oughley says, ·'only to proYide a 
festival for t he most cunning and relent­
less of all t he OJRter's enemies-man 
himself" . 

To enable our readers to see the actual objects 
which are described in this issue of TT-TIC AusTRALIAK 
1IusEU.l\I l\IAGAZINE, a special exhibit featul"ing them 
has been arranged. This has been placed on view 
at the main entl·ance to the l\luseum ga lle1·ies. 
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The Home of the Diamond 
By T. HOOGE-S MITH 

I :N a 1·ecent ;u·ticle in this l\IAGAZDa:1 I 
deal t with the way in which man 
transfOI·mR the 1·ough stone into t he 

most beautiful of a ll g-emstones, but I did 
not give Hn.Y idea of whe1·e the diamond 
is found. 

1::-lDI A. 

Fo1· mHuy ceu t m·ies India was the only 
countl·y "·hi ch pt·oduced diamonds, c:tn.d 
their· exportati011 was not permitted unt il 
t he tenth c-enttn·y. They were not 

nR.\ZIL. 
"1Yi t h 1 he d iseo,·et·y of diamond~ i 11 

B I·azil in 17:Ui in the Rtate of )!inn~ 
Gerae.· t he export of diamonds from Iudia 
was ,·ery ~p·entl;r reduced. Tbis state h <tl-1 
been the principal prodncer in Brar.il, 
Bahia being- 1he only othe t· sta1e JH'O · 

dudng- tommerc:ia 1 quantities. 
There a1·e three dh;tinet 

occmTen<·es in Bt·azil. On 
pl ate<t ns t he climnond O<·cun; 

mode~ nf 
the hiult 

~ 

j Jl <I \'(lJ·~· 

Itncolunait~ sl:ah SUittaortefl on tn·o glass taillnrs to show h ow it will ht•nd. T his s p e(•lme n 
is in tbe nainernl gnllery o f the illns~nm . 

expol'ted h1 a ny great quantity until a 
century Jatet· wh en the invasion and 
plunder of India began. It is easily 
understood h ow t he Indian pl'inces 
achieved su ch wonderful collections of 
precious ~tones f o1· which they a1·e famous 
eYen today. 

In India the diamond is confined to 
the eastern half of the g1·eat Deccan 
Plateau where it is fou nd in t h e sand­
stones dnd <"Onglomerates that co,·er this 
enormo us area and in the rive1· gravels 
deriYed ft-om the weathering of these 
rocks. So it is t hat at Sambalpm·, an 
island about four miles long in the 1·iv~r 
Uabanadi t housands of n atives, mostly 
women, m~y be seen digging the stiff cla;v 
of t he 1·ivet· bed fo1· t he precious stoue 
during- the d1·y ~-;em;;on . -

1 Hodge-Smith.- The Story of the Diamond. 
AUSTRALIAN MUSEU M MAGAZINE, vii, 1941, pp. 286-
288. 

audent J'O<'k of moRt pe('nliar ."1rudul'e. 
This consil'>tl-' mainly of inter1ockill{.! 
quartz grains, <lnd will split into th i11 
slabs wh ich will bend without breakiu~. 
for which reason it iF; often spoken of a~o: 
flexible sandstone. It is best de,·eiopecl 
in t he iert·a Itatolnmi <1nd petl'oloO'if.it!' 
ea ll it ita col umite. ~-> 

The diamond is found cllso in 1·h·el' 
g1·ayels on t he s ides of the ,-alleys, hi~h 
n bo,·e t h e flood-water ]e,·el. Howe,·er. 
the beds of the rh·et·s of tbe~e valJey~ 
are by far the t·ichest pt·odncers. To wo~·k 
these bed!'i it is fh·st neeessan· to dirert 
the <:om·se Of the l'iYel' ~ COnsequently 
t hey can be w<n·ked only in t he dry 
season f1·om :May to September. 

SO(;'I'JT AFRI CA. 

.Jnst as Brazil supe1·seded India in 
J 720, so ~ onth ... \ fl-it·a, where diamond~ 
\H'J'e 1iJ-Rt d iscoYeJ·ed in 1R67 .. has sur-
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passed both these countries to the exten t 
that probably more than nine-tenth~ of 
the diamonds marketed today <·ome from 
there. 

The actua l discoYery is of interest in 
t hat the fhst stone was actually picked 
up by the dtildt·en of a Boe1· fa1·me1· 
whose propet·ty was on the banks of the 
Orange Rh·er near Ilopetown. Theit· 
mother refused to accept any money for 
it and gan• it a wa~r. After having been 

found in a volcanic pipe; that is, the pipe 
through which the m a tel"ial ejected f1·om 
the ,·olea no p .. 1ssed from 1 he depth ' below. 
Generally when we ~peak of a YOltn no 
we ima ~J·ine a fiery pea k with hwa 

b • 1 pourino· foi·th and overwhelming t le Rnl'-

l'Onndi~g conntl·y. Snch is not always 
the case. A ,·olcanic- ('One was built np 
at Uabaul H few year~ ago, but there was 
no lan1. Only immense quantitie~ of 
YO]('anh: <l~h. which i~ l'eally fl-agmental 

s. -shaJ',u 
D -.ouwa.s~ 

S('(•tion tl•rou,:h t h e l i:im berlt>y :illine. 

loBt, re<.:o,·e r·ed, t hen thrown a way to he 
l'egained la te1·. it was eventually sold for 
£:500 to Sil· l'hili p 'Vodehouse, GoYel·net· 
at the Cape. Although it was a really 
fine stone weighing mo1·e than 21 carats. 
jt did not seem to attract much attention. 
Howeve1·, with the finding of the "Stal' 
of South Afl'ica" in 1869 and its sub­
sequent sa le fo1· £11,200, diamond pros­
p~ciing began in ea1·nest and rich finds 
were made in t he alluvial deposits along 
1 he Vaal River. 

A few years later came t he dis<.:o\·e1·y 
of the Kimbel'ley mines and with it an 
entirely new mode of occunence of the 
diamond. Here t he precious stone was 

Aftet· M. Baue r and L. J. SL)encer. 

rock matel'inl , were ejec·ted fl·om t he pipe. 
1'he ancie nt volcauoe~ of the Kimberley 

were of this type, and a lthough they ha ,·e 
long since been denuded away. the pipe­
like ol'itice tlu·ongh whic·h t he m<lterial 
wa.s ejected remains. E\·en t his has been 
subjected to weathering, nnd fo1· u depth 
of horn fifty to sixty f(?et. t he bluish hard 
1·ock of the pipe ha~ l..>een eonYerted into 
a soft yellow 1·ock. The miner des ('l'ibe 
t hem simpl y as the yellow ~round <llld 
the blue g1·onnd~ There i~ ample evidenee 
to show that t he blue ground has been 
~ubjected i o enm·mou l:' p •·e~snre. BN~id~ 
the diamond i hese pipe~ p•·odnce a semi­
Jn·ec-ioux Rtone mHJ·ket<>d <1S the "Cape 
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Hnl>y ". This i l" not a n1 by bu I n g~u·net . 
a typk<tl high -pt·essm·e min et·<l l. Rome­
times the tliamoll{ls <·ontniu in <.: ln :o:ion~ of 
lic]nicl cm·bouic ac-id. 

BOH~l•:O. 

Iu Borneo the di;lmond~ :u·e c·o nfined 
to the westeru aud ~'On th -enstern pe-nt~ of 
the i sland. 'l'bey oc· c·1u· a:-;soc·iated wi t h 
~and~tones <UHl <·oat·Ke gt·a,·el. 'rhe bel': t 
inclicc-ttiou of t he diamond iK 1 he })l'esen ce 
of sapphil·e . Tt i~ sa id tbat JHlth·e!'; will 
not tl'onl.Jle to ~e~n·ch fot· th~· cl inm ond 
unless this minet·nl i s tn·esent. 

<liHlllOIHls won in ~ew ~onth \Y<llt>s, 
whic·h meHJ I ~ _\ nstral in. fO t he <:'11<1 Of 

H l:{8 is £J-l-7 .~J.t- ~J. Lint the adll<ll amonni is 
mu <"11 ~.Te <li e r. 

I~XTHA -' l'E IUtl':~TH 1.'>1.. 

Xo a c<·otw t of the ho111e of th(c' d ittlllOJ td 
would be c·ompl cte without r eferell<·e to 
the fact that meteol'ites, t hoi'ie m.v~teriOII!" 
,-j~i tor~ rront the ski e!:-'. ~ometime~ ('011 -
tctin cli;tmo nd ~-; . 'J1he)· h;we bee n J·ecOJ·ded 
fro 111 f he ('ctiiou l>iHblo ( l • . R. ~\. ) iJ·o11 , 
<'aJ·<·ote ( <'hile ) !';10lle mtd the ;\ovo-l'rE> i 
( C .::-I.H.H. ) ~-;tonr. 'l' h ey ;n·e ;Ill :-;ma ll and 

Tlae ,,·hite Jtebhle u e nr The ecl ge of the sTone is a cli: tJU OJHl :11111 t1w 
rock is t h e ••b lu e ~round'' of The li:inahcrl(.•y !Uiues, South .\fri{·a. t·~xhilJitcd 

in t h E' mineral gnllcry of the 1\luseum. 

Ar~'J'HALIA. 

Diamonds we1·e fil·st fmwd ill _\ustntl ia 
in 1851, some sixteen ye~ns bef01·e they 
wet·e known to exist iu Ronth Africa . Thf 
site of this dis covet·y is on the Tnt·on 
Ri,·er· nea1· Batlnn·st, New Routh '\Vales. 
Othet· finds in this state were m<lde at 
l\ludgee, Bingara , and Tb1gha , l>nt the 
la test fi.ud at Cope ton in t he In,·e1·e11 clis­
tric:t proved the most profital>1 e, though 
mininl:!; is sporadic and not of an,v gre;-tt 
volume. The tota 1 t·ecoHled value of 

not of gent qn:-1li ty, ,·m·ying f1:om hlct<'k 
to g1·ey. 

Dl A::.\10:\J)~ CO:i\J PAHED. 

Jnclic-1 Jw s pi·o{.{n <·e<l the gr-eate:;;t 11umhel' 
of fam<mH cliamonclH~ in clnding the 
Koh -i-nOJ·, u o\\· pm·t of t h e <·1·o wn jewel"· 
and tbe ill -fa m ed ' 'H ope" whi ch i f-; th e 
l<n~e!:;t t·olom·ed ·tone, weighing JJA 
ca1·nt~. It i~ <-1 gTeeni ~h -hlue and not the 

2 Ander son.-Som e Famou s Diamonds a nd their 
Stor v. THE A USTRALl AX M USE U M MAGAZJJo.'E, i. 
1 9 21~ pp. 7 5 -7 . 
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J·o.n\ I hl lH' of 1 he glass models one ~eps 
in 111 \lseums. Th<' laJ·ges t I ndian .· tom• is 
the "U J·<'Ht ) l ognl... I t s 01·i~inal weight 
w::1s 7~7 .~ c·aJ·:tt s , hnt it wa s hndiY tiawNl. 
<1 11d 11Jr Jl l '('S(' Jit I'OS(' (•IJt h('ill'ill~ the ll:lJll(> 

is only ~-W t ;ll'nts. 

\ rJtil<• 11t e HJ·nzilin ll mines w e1·e YeJ·y 
pt·oclnc·tivr 1ltf' ston es " ·e r r seldom m o J·e 
than n c·;tJ·;tl in " ·right. lm1 t hei1· quality 
is good. T he l ;ll'~N; I !-dOll<', .. ~ta1· ol' tht• 
Hon1h". weigh<'<l ~:-;.,q <'nJ·nis. 

Honi h .\ fJ· ic<J h<-1s JH·odll <'<' tl 1 he hng<' sl 
of n il cliamOII(ls. kt t0\\'11 as the "Cn1 1innn". 
wh i<· h ot·i g inn l ly wt>ig)t (• d :~.0~:51 <·;t J·H i s. 
I t shO\\'C'd OJIP In 1·g<' de;t ,·ag·e fa<"e w h i('h . 
log<'thrr ,,·ith its shnJW. incli<-ate<l thnt 
i t "'n s o n ly p o 1'1 i o 11 of H 11 i m 111 en ~e si one 
mo1·r lh<111 1\\'i('e it s w e ig-h t . Th il' 
henntiful c·oloud<•ss sione with Ollly one 
little fla\\' JJ <'HJ' it s s nrf;we was fon11<l in 
190:> in th<• 1' 1 ·<~mie 1 · .\lin<' whid1 has Jll 'O· 
dnc·ed nt h•nst s(' \·rn st one:-; of m o 1·e 11tan 
:~00 <·;u·ctts w<•ight. O r ne t·ally spenking 
the Houth .\l't·it<lll di;lm<HHls nn• slighfl~· 
yC'll o\\'ish. 

T hr HoJ·n<'O st onr s :ne w e ll <· J·~·s t nl li ~(' <l 
;md g·rnt•J·a lly of pm·e wn te1· t olom·, 
1hougoh yrll ow ~to ne~ m·c not nn <·ommm1. 
They ;ue mmally s mall , t hm1g·h 1he l n J ·ge~1 

s10il(l W(lig'hC'<l 77 ('(lJ'HlS. 

'fhP Anst ntli<w s t <)lles <ll'e qnite s lll<lll 
mHl getH'l'<llly ('o l om·1 es~. 'rlwy a r e the 
hard est of ;Ill dinmond~ and <·onseqne11 tly 
<n e <·ostly to C'nL 'l'he laq!;est stone is 
H~ ('arnts fl'olll Cop<>ion. ..\ sto11e weig lt ­
illg ~8 <·Hnl ts w;ls supposed to IJ<ne heen 
fonnd at )J om11 \Ve 1·ong n ear Ohe1·on. 
Xew Routh \Y;ll<' s, h n t it <1 1111 0~-'t (·ertninl y 
<'illll<' f1·om ~onih . \ f1 ·ic·n. 

Tttt-: ()J{J(;J:"\ OF l)J.\)[0~0. 

The ot·<·nJTe n<·e of the di<1mon d i~ 
nlmos1 Hni ve l's;t llY <·<>11finrd to the a11m·inl 
gJ·twels and scd i llu' n1aJ·:v t·ock~. .\s both 
type~ of il<'posit!-i m·r d e l'i vNl ft·om the 
disin1egn11ion of othe1· J·o c-l.: s the origi n <ll 
homC' of the di<Jmond is uot known. 'J'lw 
<:nl'iOll !-i fte:dhl<' sandsto11e o f Th-;.tz il i !-i 
nl:-;o known 11ot to he t h e pm·e n t J·<wk of 
it s ('OIIt<tinr<l di <l lllOnds. 

In ~outh . \f1·ien the hre('dat e <l p e t·i­
dotit(' of th e Kimhedey pipes may 
possibly hl' th P pnrent J'O<·k in so far a s 
th e l'ntgnwntnl mat c ,-i.,11 of t he })ipe wa ~ 
sn hj l'l'l P<l 1 o <' llOJ·mon~ tn·es~m·es <·an s i 111! 
t lte l'o J·Jll<l t ion of new lll iueJ ·a]~ aJid thp 
nystnlliz;ltion o r nn·l)on to f01·m 
d i;l n101HI. EY<'n het·e the 01·igin of the 
<·<t l'hOtl <111<1 th <> mN·hani :;;m of it s 
ny~Lt lli ~:t l ioll ~ till t·e nwin nla1tPt·~ of 
('OIIj (•('( Ill'<'. 

' l ' ht• ( ' ullinnn cli:au~tlnd b"fore c uHiuJ.:". A 
mud..t uf thiN f:untliiN Ntun~ is exhibit e d in 

Ch t• utlut•rn l J.::a llt•t·,· of the J lust'utll . 

J 11 ~<'w Hont h \Vales :-;e ,·eJ·<tl attempt s 
lt n \ ' (I hPPil made 1 o tl'}1te t he <1 llu\'i al 
deposits to n p i pe s imil m· to t h o!'le of tlw 
Kimh<'l'I <'.Y. ...\ t ( 'opeton uuclerJyinn· the 
<linmo nd -he;.u·ing <l l hn·h11 wash dh-t i!o; an 
:tltrt·ed b;l Ric· intt·n~iYe 1·ock sn ppo~ed t o 
J ·e~c·m hl<' the yell ow gTOU IId at K imbel'lev. 
Two stoneR were exhibited b~- the Jatr 
PI·o l'l'ssoJ· Hit· Edge " ·o1·th Dadd <lt the 
tent h l n i e t·nntional Geologi cal Congt·e~!': 
h ~ld <11 ~l <'xko in lHO() a .' being the. fil'st 
<lHlmonds to be found in <1 primar:r rode 
llowe,·e •·, u o othr1· :-; tones hn,·e been fonnd 
in 1his l'O('k nnd wit hont fm·th e1· confhmt-l · 
1 ion 11w stot·y mns1 he h eated with 
(':tn1ion. ITn\'in g- hN•n !o\hown t he !';itr bY 
1 he fin d{'J· n n <l h ~n· in~ ex;l mined 1 h.(l 

~pednwn~ , I !o\l ill tind m y: .. ;eH :unon~ the 
('<lni ious. · 

'l' h r OJ·ig itt o f t h r d h111101Hl is ~till n 
mJ·si<'J'.Y, :111<1 nll 1 h <1 1 we t <lll be ~nu·e of 
is i h;ll it ('<l 11 o nly hP foJ·med mHle1• c·on­
<li1 ions of gJ·<•a1 p1·e~~m·f'. 
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Butterflies and Ants 
By G. A. WATERHOUSE, O .Sc., B.E ., F .R .E .S. 

I K an eadier nmnbet· of this ~1AU.\ZL):F~1 

I gave a shOJ·t aecount of the as~ocia ­
t ion of l>uttedly cate1·pillan; with 

auts. I notecl t hat I was ~-. ble to 1·em· 
some catet·pilhn ·s to buttediie~ by plating 
them on s lices or a pple on which t he 
raterpillm·s fe<l. )11·. .J. ~Iacqneen, of 
l\Iilmenan, Queen sland. has 1·ecentl;v sen1 
me some intere~ting n oteR t·egaHling t he 
caterpilla t·s of a cloRely a llied buttedl~· 
( Ps(mdod ipsali m yn11 ecophil a ill id.qci ) 
which he ha s hn cl under ob~e1·vation. 

He fo und t he hn·n1e ( eaterpil hn!':) in 
the nest of the ant lridomyrmex uitidus, 
in a fallen log . He ln·ou gh t h ome a 
number of the a nts with their la t· ,·ae HtH1 

pupae and establilSbed a colony of t hem. 
1Yhen the ants had settled down, he put 
the buttedly l a1·vae with them. After <1 

day ot· two t hey ba d all left t h e pile of 
chips and debYiis and taken up t·er·dden ce 
with the aut hn·vae and pupae nncl et· <1 

piece of ca 1·clbo;u·d on a slightly moif::t 
boar·cl. They wer e a lways mixed up with 
the aut lnr\'ae a nd pupae and at fi1·st he 
was inclined to t hink that the buttedly 
lanae feel on t he ant la1·vae and pupae, 
but ne,·e1· sa w t his happen. The bu tterfly 
lan·ae came out r·egula1·ly to fee<l on ~l i c:es 
of apple which lle had p1·ovidecl. In feed­
ing on t he Hpple they stayed with theh 
heads btn·ie<1 in it, Hnd seemed to su ck 
the jniee n1the:t· than eat t he apple. fie 
thought it possible that t h ey wet·e fed 
by t he ants and fonnd in the apple jnice 
a substitute fo1· t he honeydew supplied by 
them. He conld not understand why 
they ~hould come ~o 1·eadily to feed 011 
the apple if they ha d p1·evionsly been 
feel by the ant~. l-Ie has thu s c:oufi1·me<l 
my pr·evious observation!': on fE'eding these 
lat·vae on a pp le . 

Fot a lono· t ime I ha ,·e been of op iuion 
el 

that in f'ome cases the Hnts feed the hn·vae 
of cel"tain bu tterfli eH of the family 
Lycaenidae, but ha ve neve1· been ill the 

1 Waterhouse: T:ru: AUSTRALIAN M USEUM 1\1AGA­
ZINE. Vol. iv, .Ko. 7, .July-September, 1931, I>P· 219-
221. 

p ol'ition of h<n·in~ l' uital>le <·;IIPI· pill:tt·~ 
nen1· my home 1o iu vel'ti~£1 tt>. 1'1·ooC or 
thi l'i ir-. now to han<l, a~ )lt. C. C'I· ipp!=;!! 
has seen tltis happen in K E' ny:l , _\f!'ica. 
In this tHHf' t hP a ttendant nnt~ ~u-e ,.e,·y 
mueh hu·ge1· thnn tho!':e watc-he<.l by i\[r. 
Mac·qneen an cl myself. 'l'he following- i ~ 
quoted ft·om )11·. C1 · i pp~: 

Soon after th e larva has hatched an ant finds 
it, and invest iga tes it with its antennae for a 
few seconds. The ant then seizes the larva 
in its mandibles, from the side. and gently 
pulls it free o f the leaf. The larva , stiffeni ng 
and curling s lightly, is lifted and turned upon 
its back; H is now easily and quickly canied 
down the branch to t he base of the s hrub. ll 
is t here d ropped, and th en finds its \·vay to a 
resting place among the ants. . . . On one 
occasion, an ant was descending the stem 
with a small larva I had placed at the top of a 
branch, when, a bout half-way dowu, they cam e 
to a hole in the bark on lhe underside of lhe 
stem; the ant p opped the larva into the hole. 
Next day, I examined the h ole and found tlle 
larva still there, and it remains there as I 
write, attended by ants all the time, who fight 
with each other over guarding a nd tickling it. 
I examined several other b1·anches wi th holes 
in them; each hole contained a larva, and ants 
were at the entrance. The h oles are a lways 
on the undersides of t11e stem. protected f1·om 
the weathe r, and the larvae were always very 
small. 

I brought up a fu ll-grown larva from under a 
Vernonia on a piece of bark with five or six 
ants, and placed them all under an inverted 
tumbler on my table. These were kept under 
my observation from 2.30 to 6.30 p.m . At six 
o'clock I was 1·ewarded by seeing an anL 
approach the larva from in front. It started 
a gentle tickling process with its antennae over 
the proximal portion of the larva. After sub· 
mitting to this for some time the la rva 
suddenly rose up on its abdominal segments. 
felt the ant with its forelegs. and then rapidly 
vibrated these against the sides and cheeks 
of the ant. The latter vibrated its antennae 
fo1· a second, then s pread them wide apart. 
and kept them still. The larva placed its 
mouth-parts within the mandibles of the ant. 
which were now wide open; a small drop of 
'h oney-dew' was regurgitated , appearing as a 
minute shining drop at the mouth of the anl. 
The larva seized tbis drop of 'honey-dew' in 
its jaws, and drew gently away , still sitting 
up over the ant; it appeared to abso1·b the drop 
slowly until it had all disappeared. I ol>served 

~ Cripps: Tntns. B. EHt. Soc. Lond . . xc, 1940, pp. 
449-4 53. 
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this again next afternoon and on several 
occasions; sometimes nothing was produced 
by the aut. presumably because i t b ad nothing 
to give . ... 

This is l'lll imporhm1 a1hnnce. ~lntl i t is 
io be hope<l that we. in Am·d J·al hl, will b<' 
"I> le in obse1·ye t he :-;a me p1·o('e<l m·e in 
feeding. J u otn· te:1se, howeYel·, 1he c111ts 
~11'<~ m1wh !-imalle1· t h<m ihe hnnte they 
<-1tteJHl, whjlst iJ1 th e K enyn ol)sen<ltion~ 
the n11ts <n·e nenJ·Iy ns l;.nge as i he fnll ­
gJ·own lm·Y;.H'. 

111 the g·en nl-; o.(J.Ijl'i.'i, of wh ich tweh ·e 
lum(lsome species :ne fo nn1l in ~\ustn1lia , 
tC'n he-we been 1·ec-n·e<l f1·om la rn·le aJHl 
pupae, whic·h, with t he exception of 0. 
ofrtue Ilew., are intimate!)' <ll';SO<: iated with 
a11ts. The lat·Yae of these ten spe('ies 
IHlH' all been fonn tl feeding on Lonllltlurs 
(Mi stletoe) a n(l t hei1· life-histories ;ne 
well known. In most C<l:-.es the eggs m·e 
laid on o1· ne;u t he mi ::;;tletoe so the youug; 
lanae hcn ·e not fen t<) h;wel for t hei r 
foo<l. The olcler lanc1e hide <l m·ing the 
claytim e in hole~ mHl mHle t· pieces of b;nk 
ne:-n the mistletoe, and with one notn ble 
ex<·ep t ion :t·m·ely cle:-;cencl to t l1 e ants' nest~ 
on the g1·omHl. The huTae, wi t h t he 
exception of 0. ola11 r and :-;ometimes 
0. m·oet es) lun·e ant:-; in a ttenclauce. and 
the ant~ are also with the pupae whi<·h 
ate foun(l i u sim il a 1· Rit uatiou :-; to th e 
hnnte. )!any empty pup;:tl shellR a1·e 
often fo nnct. 

The case of 0. ge11orera i ::-; somewhat 
diffe1·ent. The eggs may be laid some d is­
tan <:e f:l:om t he mi stJetoe. I would ~uggest 
thc-1 t on eme1·gence t he young l;uvae ate 
eithe1· taken to theit· food bY the l aro·e 

V l:> 

(fa mz;onotus ant attending t hem , 0 1' eh;e 
taken down to theiJ· nest~ at the base 
of t he tree and the1·e fed by t he ants 
until t hey are la t·ge mHl strong enongh 
to be gni<lecl by the c-u1t~ to tl1eiJ· food. 
I h e:l\·e ne,·er found the hn·vae a]J(l pupae 
of 0. ge'IIOveva a nywhe1·e exc·ept in the 
neRts of Cnmpouotus and usually undel-­
gi·olmd. Also there is no J·e<:OI·<l of empty 
]Hlpal ~hell s of t his buttedly b ein g found 
in the ;-mt~' nests; indeed , Mr .. J. )Iacqn eeu 
ten~ me that al'; ~oou a~ the bntterfti e~ 
have emet·ged horn 1 he pupa e the an ts 
te<n the empty pupal ~hell l'i to p ieees 
and so keep tl1eit nests dean. The1·e is 

no need fo 1· thi~ w ii h t he othev spe<: ie:-; 
~1~ they ;:u-e nu·el y fonn <l in the ne~t of 
the ants, although e~nts a 1·e in attendance. 

"'ith the <1ll ied species 0 . . ::::os i11 C') Ih. 
C. 1'. Le<hnl nl finds many empty pupal 
she1ls unde1· bal'lc Althongh the lan;le 
mHl pupae of th i ~ ~pec i es <"~J·e attewle1l 
b)1 anothe1· Ca111ponotus ant, they clo not 
go into t hei1· nest~ . 

As most of the speties of O.(j,IJTi.<; fly 
;nonn<l the tops of t<-111 hee~ where they 
<:<W onl y he c·anght wit h (liffi c::ulty, ~e;Heh­
iug f01· pu pae nnde1· piece~ of 1>~1 1'1~ ~llHl 
in cnltks in the t 1·eeR i~ desi1·a hle , HIHl i11 
<Hl<l itio11 g-i ,·es bette1· J·exu ltR and bette1· 
speeimens. AH a help T ha H ! often t ie<l 
bmHlages of b;u·k, linoleum 01· c·loth ou 
the bJ·<mches of t 1·ees Oll ,,·lrieh m if.;tletoe 
i:-; §!,Towin g <:tu(l in clh:tJ · i C't~ whe1·e t he 
hni1 edli ef:> June bee11 :-;een flying J·omHl 
1 he 11·ee t ops. The ball(lag:e~ m·e th en 
exa mined 1'1-om t ime to t ime . and any 
pnp<1e found taken home to the b1·eetling 
t<lg·e~. Severa l coll ecto1·s ha ,.e h ·ie<l thi~ 
methocl for yea 1·:-; with ve1·y s;-1tisfa et01·y 
1·esnlts . I luwe my~elf found t he pupae 
of eight of the t en species of Ogyl'is whose 
hu\'ae m·e known to feed on L oran tlws 
in t his '"ay. 

So far t he life-h i stor ie~:; of t he rem;-1 iu­
ing hYO :-;pecies, O,q,l}J·ir.; idJIIo a nd 0. 
ota ne. ) ha Ye eluded us. They both are 
found in t he ~onthen1 pa1·ts of Aushalin 
and seem to hequent t he -:\Iallee. The 
buttetflies clo not fly as hig;h as the other 
speeie8. It i s dou btful if their lanae 
feecl on m h;tletoe. as Ye1·y litt l e. if e:1ny , i s 
to be found in t he spots '"he1·e they have 
been most ft·eqnently taken. Both Ut· . . J . 
C'l a1·k and 111·. F . Ang·el llr~ ,.e ::<een the 
hnttel'flies nea1· the u e!;1s of <-1 Cam ­
ponutll 8) bu t they haYe been unable to 
fiiHl either lal'vae o1· pnpH e . -:\h. Chnk has 
seen females of 0. idmo walking ovel' the 
nest of t he Hllts . F1·om a 11 the infoJ·ma­
tion I have 1·eceivecl I would s ug-gest that 
when the yom1g lm·va e eme1·ged f1·om the 
egg t he Hr1ts collect them cllHl feed t hem 
uutil 1l1ey ~n·e fu ll-gTown. Then t bey 
e ither JnlpHte in t he ant!';·' nests o1· h1 
cm·led leaves on t he gJ·omJd. It i s ouly 
someOJH' who is on t h e spot who can p ro,-e 
the truth m· otherwise of t hi s suggestion. 
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Porphyry, ~he "Purple Stone" of the 
Ancients 

B y R. 0. C H A L M ERS, A.S.T .C. 

P 
OR P JIYHY is <1 n:-tme :l]'plied to a 
n~ t}· well -known gron p of i gneon)) 
rock~'. Pcnph;n·ies ar e amm1g8t the 

most easil? distingu ished of rocks, 
berau:-5e genen1JJ,v the,v eou:-;ist of la r g-e 
nystals of fel~]J•H·, sometimes aceom· 
panied b:r lar ge o·:rstal~ of qnartz, set in 
<l gJ ·OlnH1ma ~s !'lo tine·gn1i11e d that the 
utiuerc-l l <·ons1 ituen1 s cannot be !-ieen hy 
the naked eye. 

As i s the c·nse with .-111 ig n eom; H><: ks, 
pon>Jt.)TieH <n·igiuated a s me:tsses of molten 
nwteda I iu the d e p t h :-; of t lte e::n·th . Rod.:.s 
::;n('b a s g1·anites :-;ol idifie d very klowJy 
fl·om t·hese mnsses of molten materia I 
becam::e the rate of <.:ool ing was ,·en ' slow 
at gTeat depths. so that t he mine1·als l1ad 
time to f01·m h1 1·ge (·I·ystc1ls a 11d the 
1·esnlting 1·od;;: p1·esented a nniforml:v 
coa1·se-gn1 ined appea1·an<:e. · POl·phy t·ies 
commenc-ed to solid ify nlso at g1·eat 
depths, so that the ec-n liest mine1·a ls to 
form we1·e just c:t s la1·ge as in any granite. 
Jiowe,·er·, th e eoolin g his t01·y "'·as inteJ·­
r·u pted by som e lllOYement f1·om below, o1· 
a "·eakening of t he p 1·essUJ·e of t!Je O\'el·­
lying (·t·nst, and the pc-u·tly <:1·yshtl1ized 
ll1<1ter ial was fo1·<.:ed to a posit ion near er 
the stu·fa('e whe1·e the r em a ining molten 
n1 ate1·ial c-oole d so much ru01·e quickly 
that t he indiYidna l m i n e1·al <..:Onst itnen ts 
we1·e too ~m n11 to be seen by the naked 
eye. ~ometi me~ the partly c1·ystall ized 
mate1·ial a<:tually 1·ec-H: hed the ~nu·face 
whet·e the cool i11g "'~'"<Us still m01·e t·apid. 
'Jlhns the filtal prodnct of so lidi:fi catjon 
!-ihows t he l arg(~ iudividual crystals set 
in a tine-g1·<1iued gJ·omldiDclSS 01·, as the 
peh·olog;ist ,,·onl d say, t h e rock hcl f'l a 
p01·phyritit 1 extnt·e. 

As is the ('<lse with mmty of onr Yery 
<·ommon 1·ocks, <111d mil1en1 l ~ also, the 
name p01·pl1y t·y is of ,·e1·y an(· ient origin . 

rr]l(' .ll<lllll' \\' (]S fi rst <lpplietl1o <1 hcllldSOll1l' 

cl <nk o·imsou J·o{'k \\'h i('ll <><·<·uned i 11 <I 
1·emote pari of the (~<1siei·n Eg-yp1inn 
<lekei·i. h n i a11 hough it~ ~t1· il\ i 111--!: co lmt1· 
~boulcl h<t ,.e nuHle it <111 oh,ied of' ,-:tl ne 
<lR a clec-oi·c-ltiYe :-;1one. i1 w:-1~ <lpp;u·t'ntly 
not h ~ecl <11 c1 ll hy the an<-ient Eg~' ptiRH!-<. 
H 1·euH1 ined fen· 1 h(• H<mHill~ to explo it t h <' 
he<tn ty of this stone to 1ht' fnll, au<11he.\' 
qu<UI·ie<l i1, lJ t ·ou~ht ii to the :Xile yalle~· ­
<llld then tJ·auspoJ·ted i t to Home. wh<> t·e 
i he ancient c-I·HftRmen Yiecl ,,·iih ea<'ll 
othe 1· in (.:<11'\·iug f t·om it ,·a~es, <·ol um 11~-' 
(som e np to J.:! feet loll g ) , sa r·c·oph :lgi <llHl 
statues. Tlw ('Olour Hin:-;t ha,·e made it 
popu lat· mn anc·ient Hmue. bC<'Hll!-;e it 
1·e~embled so <·lof4elv t he 1· i<·lt T v1·ia n 
pu1·ple d:ye used l-)oie ly f01· dyeing 111<-' 
1·obes of empel'oJ·s and vatri<-imts, <111<1 
whi<.:h c·ould be nsed h:v tommollet·s onlY 
ou pain of death. · · 

Thi s d~'e wa s ohtc:liued l'1·om a ftui<l ill 

the glands of c-e1-tab1 ~hell - fi:-;h belonging 
io the gene1·a 1llure.r an d PurJJUro. 1 Thr 
G1·eeks talled ho1 h t l1e shel l - ti ~h all(l ihe 
<lye ol>tained ft-om them po'l·pllym, fl'om 
wllid1 t he ROJU<lll~ deJ·i\'ed thei1· aclje<:i in • 
po-rphyritis en· Jnnple-<:olonl'ed. and :-;o 
the Hcune was appli ed to this Jrnndsom·t> 
rock fl-ow the E gyptian de~ert . 'l'l1e 
colom· pJ·oh<t bly ::1 PJH·oxima te<l mo1·e 
clo~ely to the o1·i~dtHll T:nian pur·ple t ha11 
we imc-1giue, lJeean~e we 1·ea<l that the i1·m· 
Ty1·iaJJ 1nnple wa!-; H<·tna 1Jy r·i('h-r ed. 

'l'hickly ~c-atteH•d in the d;nk tl'im~on 
gromtdtllas:o; of t hi s Impel'i a I P m·ph n·y 
o1· R e <.l A 11tiqne POI·phyJ·y ( Porfido R o8.-s.o 
_Jntico) . <lR i1 came io be <·;.died. a1·e 
1·edaugnhu tl'ystal:-; of fe lxp<n , and :;;0 
the name pcn·p hyJ·y ('nme to IJe cl ppl.ied 
to <111~· 1·0<-l\: ~howing- ihi~ penlli<trity 

1 Allan, J oy ce.- Tyrian Purple-an anc ient 
industry. AUSTRALIA:-; ~{O SEUM :.\Lo\GAZJNB, Y, 5, 
193 4, pp. H 7 -151. 
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reg<u·dle!-\~ of it !-\ <·olotlJ·. .-~: g-eologi ~h.; 
Ulll'il\'('lled t ht• !-'tot·y of the !-'Olid i ft(':'ltion 
and CJ')·sta 11 i~a t iou of igueous rock~ t he 
term porphyt·y implied ~oleJ~· that type 
of l'l) .. t<t ll i~at i on. de~n i bed at the begin­
niug of the :ll't ide. in which the1·e are 
1wo pet·iods of <T.vsta l gt·owth . one s low. 
nnd one \ '<'1',\' t·npid. pt·odncing two 
generat ions of m i ucr ;.tl !'\. one In q!e in s ize 
n nd the oth<.' t· m i('t·o~copie. 

Unfor tuuately fo1· our sto1·y , t he 
l mpel'ia 1 Porph,ny ftom Egn>t ha s been 
t·etenUy exn mitH•d and fo un d n ot to be 
n h ue pot·phy t·y H t all, but a tnff. .A .. tu tT 
j:s fot·med by th<' rleposi tion of fine J·ock 
fragments. <'x p e lled fl·om ,·ents in t he 
e;uth's (' r m;t b.r vokani<· U('tion. usually 
with explosi,·c fot·ce. Appal'elltly th is 
tnff eo uta ined !-'i~n ble n.vstals of felspar 
whith were ~<·;l ttered tlu·onghout the 
finer m a te l'ia l. 'l'h is mated a I <·on­
soli dated. atHl was su bseq uently pig­
mented hy r·<'d it·on-oxide (hematite). 
gi\·iug r·i:-:P 1 o the [mper·ic-ll Potpbyry 
w hi t h, i f 1101 ;t tJ·ntl porph)T~' . i s c-1t lea::-t 
pol'phyl'it ic in <tppec-u·mH:e. 

'I'IIE S~rdne,,· liui,·er~ity Gradnatef-; 
Fighter Plane l•' und oq!;anized a popula r· 
~(' i en t ifi(' exhibi t ion to augment its fund:;;. 
This exhi bition wa~ held in F;nme•··.· 
Blax land Gal l erie~ fr-om l?>th to 2~rd 
~\..ugust and was well attended. The 
exhibi tion wc-1~ E'Xt reme ly ,·aried. feat uring 
many th ings of diYerse interest. sub­
l:ititu te~ fen· petrol. stockings from <·oal. 
tamoutla~e .• \. n~ ti·nlian munitions-being 
bu t a few. The Australian )lnseum ('011 -

hibuted an exhibit of poi!':<mous a nimnls. 
an exhibit wh i<'h attnl ('ted con s ide r a bl e 
;1ttention. 

• • • 
Mr. ,f. R. King h01·n , <'.M.Z.S., Ass i~hmt 

to the Diredot· and zoologist of thi~ 
)Jnseum, Wfl~ t·ecently appointed as. 
O<n·er·nment Linison Offi<'et· to the K.R \Y. 

----

On SJH'a ld 11 ~ of' '1',\Tian pur·ple n ud 
l lliiH' I'hll P or·phyt·,,·. ,· is i on~ of t he :o-pleu· 
dom· and luxu t·y of anc ie nt Rome <.ll'e 
ht·o ug:ht to mind. and it t~ ke.· little 
i111ctgination to picture a riotous scene 
of di ni u~ <111(1 w rllttt g- s u ('h a s t he 
Homan~ indulged i11. at any 1·ate in the 
<lays of <le<·ad e n <:e dnri ng t he d ecl ine and 
fall o l' the e rnpi1·e. It if-i of inte1·e~t. t hE't'l:'· 
fort>. to m ention that ''pot·pllyry'' is <I 

na me applic<l ex<: lu ~ iYel.v to a n Au~traliau 
w ine. lit·st pr ·o<h l<'ed in the Ru ntet• R iq~ t· 
<l i ~ tL· i c t. 'f'hC' r·oC'k in thi s; viueym·d i ~ :t 
tnte poq >hy t·y of a type ver y s imila l' t n 

t ha1 oc·<·u J·t·i ng- in win e-produdnp: cli~­
tl'itt~ in southern E urope. I t wa~ for t hi :.; 
ren~on t hn t the wine wa~ tlu·i~tened 
·' pot·phyl'y'' h,Y t he ori g-iual growe r. T he 
JHt rne i ~ now the cx<:ln!':' i\'e property of <I 

well -know n ~\u~tralian fh·m of wine 
men·h<t n ts. 

_\ diagrc-tm illnstnltiug: t he fot·mc-ttion 
o( poq>hy r·iel:>. speci mens o f n u·ious Aus-
1 nt l ir1n po r·phyl'i c~. and H ~pecimen of t he 
l mpe r·i.tl P orph,n·y itself. ;ue to be ~eeu 
in the Hod' Uif.ipl ay ('a se~ iu the 3lns~um. 

R e('r·niting Com mittee. lie i s a lso acting 
on the ~n b-('ommittee which is organizinp: 
loca I go\'e1·n ing bodies tht·ough out the 
Stat e in ('Onne<'tion with the S tate 1'e('l'n it ­
ing (':I InJHrign . 

* 
) lt·. A. A. Li ,· ing~toue. zoologist i n t he 

Depm·tmen t of Lower I m·ertebra tes of 
th i~ )lu~eum, resigned horn his po ition in 
_\.ngn!o;t. l\Ir·. Li\'ingstone had been 
a ttc-H·hed to the )fuseum since 1920. and 
h <t d 1-;peda lized in the 1-;tudy of polyzo;L 
in whi('h he had e;nned a reputation as n 
sonnd nnd pni ns taking w01·ke1·. lli ~ 
l'ese~u·('hes w<'l·e pul>li~hed mainly in t he 
pnbli tHt ion ~S of t hi!o\ l\Inseum. H e had al~o 
elu d <la t Nl colledions mnde by sevpr;ll 
expeditionk, 110ht bly tho~e of ·the An~­
tJ·a hti-;htll Ant m·eti(' Exped i tion. 
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Australian Aboriginal Art and Its 
Application 

F R<Dl ~\ngmd 11th io :?:2nd 1l1 P 
.\.n~t1:a~ inu . ) l usc•um <·ondntied :111 
(

1XIlllntwn m :\lessJ·s. lh1Yid .Jon<>s 
Ltcl.':-: . \nd itot·inm, ( 'n :-: tlet·engh St1·e<' t. 
~ydne,Y. to demon ~i 1·:-1tc ihc appli<:tlti On or 
• \ 11:-: I nll i:-m <1 bo ,. i g·iJw I ;u· f. 0 \\'in g to 1 lw 
illiH'l'S or i h<' H on. ( ' li n• H. E\';l i i, K.< ' .. 

:\1 .L .• \ ., ~I inislt' J' 
op(•nNl hy i he 
Ai toJ'IH'V·OenPntl. 
t housa 11~1. 

for· Edu <·Hi·icm, ii w:t:-: 
IT on. C. I~ . )L;nl in. 
I t \\' :IS \' isi tt•d hy i lll'c•c• 

A wide int e t·("s t in this ~nhje<:t h;l s 

(]e\'eloped in Ans1 1·n 1 ia in t·eten t yea1·s, ll' 
one m ay judge by t he nnmet·ous inqni1·ies 
made at t he muse um s <1 hou t it hy !-;1 uclent :-: 
a nd <·ommet·C'ic-~1 <ll'lis t s. a 11d it i s e,· iclen t 
f J'Olll the l Ultm·e or these inqn irie!o\ ih~ti 
thp inle1·e~t ill the snhject is g t adtullly 
lwi ng extended 1'1·om i h e enltm·~11 v iew ­
poill i to t hat of the p1·H<"Ii<-a 1 applie:dion 
of thr motifs. rl'h t" l l<' lid th:d abotigill:tl 
al'l 1 ·ep1·e::~euis a 11 u uex pJoii ed :stot·ehmtsl' 

nl' i!lspiJ·;Jt ion l'o1· Olll' designeJ·s led io 
IIH' . \ nstn11i<lll .\Jnsc>11n1 pnhli:-:hiug n 
hnn<lhook of .\ust nlli <1ll <1hOI· igilt:l l 
dC<'OI'£11 i \'(' <l J·t I ill I n:~~. <I!Hl this YC<II' 
OJ·gnni zing :ln ex h ibition to demonstJ·:-11<• 
I he stope of a pp I i<·;t t ion of :1 I.Jot·i gi n::t 1 :11·t 
g'P II l? l'tlll y. 

I I 1s, lwwl'\'('1', nc•c·(•ss;t i·Y to 11 t I c1· n 
\\' OI·cl of \\'<11'11 i 11g. I t is 1.1 01 c·on l <' ll(l t>cl 
lhnl nbm·i g innl :·11'1 t>qnnl !o\ U1 c~ :ths l1 ·nc·t 
<lllcl imn g i11c11i \'(' qwtli1irs, or the t·i<"l l· 
ll<'ss o r d esig-n. of t h<• <Ht of miln.' ot l re1· 
p1·imi t h·e p eop le:-:. II OJ· IIJ;.tt it appt·O~H'hPs 
the m nguHkeJH·P of th r a l'1 of t he rlcH;s i c~tl 
<·h·iliznti on :-:, hu t it 111<1." he <:hli 1ued that 
t l1e nn·ieiy :-111<1 simplicity of t h<' \\' iclc 
J'Hllg'e of motifs <tlld t•qnaJiy nnme1·ons 
tedlll ique :s or ahc)J·igin al <:ll't g i\'e il 

c1 thaJ·adel' snffidcni l.'' cl isti nc·ii\'e i o 

I ,\Jd'at·thy, F . n.- "Aus tralian .'\bol'iginnl 
J), •('()l':lli\'l' .\d." j g pp .. l c·o lout·e d plale , a :~ 
hall' - ton o:: i llu s lntli o n s. <.'1·. Ho, S y dn e y , 1l!38. 
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idt>rdify it \\'i1h ihe pcopl<•. <111<1 for flri~ 
r·(l<t son ii- mny he ~<t id f o r·Pp1·e~e11 f n 
d<'finite ph<I St' of <ld rn _\nstr·<llin. 
. \daple<l wit 11 ini ellig-e ll<"l' <llHl h1 s! C' . 
;t hm ·iginal ;nt c·;tn mnk<· ;t 1111iqne <·o rl · 
t J·i hn tion to m o<len l ~\ nst r·;l I i<lll en t <' J'· 
p1·ise ju t J·n ft · \\'Ol'k; in som e spheN•s. su(']r 
;I s pottery, floo1· t o\·etjngs. ghi!-\S\\'ai·e ;lrHl 
fnhl'i<"s. His p<u·ticnhtl'ly npplic·<thle, a11d 
t'X<tmplcs of s udt w o1·k. skill'nlly llla<lP. 
miuht \\'ell he ~onuht by <·onnoissellr·s ill 

~ , , . 
oll1 e1· c-onnil'i<'s. ln a<ld it io11, ihe 111yth~ 
<1 ncl legencls, d<t i l,v Ufc <111<1 ;1rt motifs. 
l'cn·m <-111 inspir·c-tfiou thHi Illii,Y gin• 1·isp 
to H rHttional dc<·or·atiYE' <'1<•111('111 ill . \11s· 
fr·;tlinn <nt hit edur·e. Oll t> C'onld ehthontf<' 
IIH•s e examples. <llHl t hos(;' " ·ho ,·isi fe(l t lr<' 
<•xhihition mns ( h;l\·e been intpt·(•!-\sed \\'ith 
I he s n j t <I b i] i t .V 0 r i-he ]I) 01 i f s ill t I)( I 
<I pp I iC'd nrt field. 

One <liffi<'lll ty \Yhich hn s 1o lw o,·<•r·· 
c·omc is t hat so mu<"lt ahor·iginnl ;u·1 h;t s 
not heen t·r<·or·<lc<l <tn<l mn<le <lrai1ahle in 
hook fontt. <liHl ihis ;lpplic>s p:tl'1ic-n1nrl.Y 
to the t·otk paintings <liHl <'llgt·n,·ings, tlw 
gTonnd cha\\·ings, <lild l>o(l,V decoYat ion. 
.\g<tin, ea<'h ll111se nm i 11 ~\ nstralia Jws 
matel'ial 110t ac·c:es!';ible to designet·s in 
ot het c:it ies. and of wh i<"h r·e1H·odu ·tions 
<tl·e not antih1hle. It might be poilli<'<l 
oni, theref01·e, that H g r·P<l t- de<tl of 
I'Pl4P<ll'{'h <llld ii ~l d J·ecOI·d i 1112: h<l ,.e y Pt to 
hP <lo11e to r<·,·ertl fnlly tltr poteuti<tliti r s 
of ct hm·i gin a 1 ;H·t. 

The exhibition WM.; at·1·nngt"<l in thr·P<' 
sctl iOHH, thP Him l>eing to cli~plr1,r 
a l>ot·igiua1 :t t·1 ;md to ~how examplE's of 
its npplkntion. 

SE C'TIOX l. 

'rJw fil-st spdion compr· isp<l a c-omtH·<>· 
h<•nsi,·e c-ollc<"tion of ahor·igitwl m·i, :t s 

shown 01 1 the \\'eapoJts, n1ensils, oJ·JI<t · 
me11ls and <"e r·em onia l obj<'<·1s, from t he 
<·o ll e<.:tions of the .Aust J·<ll iall :\Iusen rn. 
X ational ~htsPlHn of \ . ittol'ia. and t lw 
. \nstralian :Xntional Hese<H·th Connti1 
<lt the Depnl'tmen t of .._\n tln·opology. 
l ' nire t·sit~· of Nydney. It intluded t·ept·o· 
cludiOllS <111<1 pho(Ogi'<l)liiH of the r·o<·k 
<•ngT<1\·iugs and pil.illting~. <lnd of i l1 <~ 
g1·on1Hl drawi11gs, ft·om YH r·io1rs l-iom·<·<·~. 
and pllotogt·aphs of tlte life of th e 

<llJOr·il.dn<•s. J •'e<1tnre~ of i hi ~ seC' t ion wer·c 
fOJ·ty . h;tr·k pni11t i llg~ fr·om At·11hem L nn<l 
nnd. <1 sPJ·i<'S of c· r·ayon and fiuger·­
dt·<l\\"iii!!S 011 pnpe1· clone hy init iat e<l 

11 nti,·r s. in ('<' n1nl1 .Alrstt·nli<l. ~rhe l;rtt er· 
we t·e kindlY fonnndecl by the Ronth ~\u~­
t r·;.l] i:tll .\ ) t;S('ll lll. .._\ 1<tl>l<'illl ("0 11Kisting O[ 

life-!·dz<"' c< t l":li-< ol' <lll ahor·igin ;tl <lJHl his wife 
nncl bnhy. with th eil' clog, WH!'; dis played. 

KI~C'I'IO~ l J. 

'I'h e sec·oliCl scdicm <·onsiRted of exhibit !; 
<"ontl'illld rd by n·a 1'1 -wm·k<•J·!-i, eomnH•J·c· inl 
<tt·iifo\ls ;tllcl ·,n·chil ec·1s, whose J'espouHe 
pt·o,·ecl to hP moRt gnt lifying. <111<1 the 
Pxhihits cli~pl<tyed n \\'ide 1·nnge of nwditt 
in w h i<·h l h<' ;.tl>oi·ig:iHHI motif. h <l\' P hrPn 

;tppliecl. 
l n lmilclings. phologJ·nphH weJ·p 1-\h0\n1 

of ill<' \\'este 1·J 1 A u ~1 n1lian <lcsignH, 
<Hh1ptr<l hy .\l1·. G. ( '. lknson, 111-\N l hy thc 
\Yest<.' J·n . \u~ fl'<llintl l · nivetxity in the 
<ll e<lclen B11 i !cling, 'Yin1l11·op an cl 1I<l<'kfl1 t 
.H PllloJ·i;ll 1T<tl1 ~. An in t-m·esting honse 
now mld<' t' c·ollRtr·n d io11 nt Castlfl<'l'Hp;, 
Hwln ey. l'o t· l\Ll·. S. 0 . . M o 1·i:u·ty was Rhown 
b~ clll.<IJ·<·hitcd '~ Rk et <:h. its feattll'e being 
(·ement gJ·illc-.; t·e}n·eRenting the yam to tem 
design of the Tjiugilli hibe of north .\n!-;-
1 t·alia. I nlaid .fiom· de!o;ig:ns by Douglas 
.. \nlland \\'t>J·<.l Hhow n , <1~ were also those 
of <l e1·1 ~('llhc'im nHNl in t he fl om· of the 
\' i <"tm·i;ut 0()\·ernm0ll t 'rom·i s t Bnt·en n '~ 
he<Hl offkt' in "Jielbmnne : a sim ilar idea 
hn:-; been a<l mil·nbly tlmployed h.v H. 
Epst-ei 11 i 11 n <·onnteJ· of the BoclPg;l \Yine 
C'm.np<tll.Y'~ <·ellm·s, in wh i ch the m olifs, 
mnd(l of polifo\Jwd ln·nss, m·e Ret in the 
ll1<11rognny t·ounte1·. Ru<l<let· & Gtont J1td. 
C'xhihitP<l plwtogt·aphs of the lmfi'Pt of 
th e 01·en t Xol'1 he1·n H otel. Xewcnstle, 
wlte1·e t h<.\ ;nt motifs o f 1 he n hol'igi nef:; 
<lnd solltP of i lteh· tus toms m·e ~howtl on 
the walls, floors, ceil iug-s and nu ions 
panel s. ' l' hese examples indic'n te the 
po!-i~ibili1 ies of t he applicatiou of 
aborigin<t l <11·1 i n m·C'Iti1etttu·e. a nd to 
1 hem 111<1,\' he addNl mosnic <1nd tile 
pniteJ·11s; t l1 ey !-in ggE>si thnt <1 m ot·e li het·<l1 
nse mig lri he mad(' of t hr de!'; igns in this 
lll<-lliJter·. ;t JHl one n"'J..?,TCii' t hnt ihe i<lPH hns 
not heen utilizNl .in <Ill ,\' or tlle nat ional 
hu.ildiugs in Ce:tnbetTH. 
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'l'his grout• nf t•xhihiCs comttrises h :cnd - ttrintt-cl Hn.-us h.>' 'liss li' , Jlurke :nul 
E . :cud :u. Q.ult-k, h:uulsttun st·:tr\' t•s and a ht•cl- t•t""t'r b.>' )fi:.s J . JJuuth. Jllltlt' t'.'' 
h.>' )lrs . • J . ~t·t•t•ctmht• , )Jisst's Hulclt'n :uul .\tkins un. a tt·a-t' lllt ancl :<a u t·t' r IJ ;>' 

~liss 0 • .Xot•k, :t ,..Ja:<s , ·asc aucl (u\\ e l h;-- D :l\· icl ,Jmtt•s l. tcl . 

Pottery WHs I·ept·esenlt•d in a nu·iely of 
forms hy mcmlle1·s of 111<• Hotiety of _\l'ts 
a11d ('1·aftl-l, Rydney. 'rl1e Htha('1 i\·e 
mo1il's pai11 ted 011 i he :-;hiel<ls of ltO!'th ­
l'ast (lneensJand, ancl on nuions objeds 
a Ion~ t he toast of A t·llllem Land , f01·m ed 
the s.onl'ces of most of 111P motifs nsed bY 
)hs. o-. ~eccombe, :\l iss X. DaYid~o ,;, 
)liss If. Hir:t and ~l is.s. X. Ilolden. on 
\'Cl ·es, jugs. lJlates, bO\\'IS, tobaCCO·j~Hs, 
tig;nette-boxes, ash-ti·ays. aud table-rings. 
Miss. N ock exhibit ed a tea -set a ud a 
sc-tndwith-set beal'ing- g-eometJ·itc-~ 1 and fi::~ll 
motifs, nn<l )liss )1. I nnes a 1ea-r..;e1 
lle<Hin~ a geomehi ('<l l lip motif ~with 
kntq.n-lr·oos as the 111<1in de~i gn. ~\ 
mu~ b,v .Mr~. Yi Ey1·e, nt::~es and a bowl 
by )1 i ~s X e\\-ut<lll lHH·e g-eomet1·ita l 
designs, Hncl 1\lis.· ~\tki11son n!!ied as ill<' 
111ot if on het· pottet·_y, in shn des of brown , 
,·m·ions. fi~m·es fr·om 1 h(' t·od~ engt·n,-ings 
of t he Hy<ln ey <li s. t ,. i <'I. iVI i ss l\l~H'(' 's 
l'Xh i hi 1 ('Olli[H'iHf'd ll H(.'t• i ('H 01' bi'0\\'11 howls 
an<l l r·nys on wllic·h wct·e !-\ho\\·n h1 bhH·k. 
H<lth·es da11ciug-, hun t ing, figh thJg <llld 
<:anying ont t he it· dOJilest i<- duties. The 

ah01·igim11 m o tifs wet·t• pai nted on most 
of th e J>ot t eJ·y. hut o11e " ·oul<l like to s<•t• 
them modelled ;.n.; \\'(' 11. <tncl the t ex1nr·t• of 
th e }illl'faC'e of aboriginal ouje<.:i s r elcli iH'<l. 
Exnruples of J);ni cl .r one~ Ltd.'s glnss 
" ·aier-:;;e t s <cHHl nt ses. hearing- design s hy 
Uet·t Rell h eim. nd<lP<l inte1·es t t o this 
g t·onp. H S example:-; of <1 med inm pet· fed ly 
adapted t o t he appli<·ntion of sn t h motifs. 

Th e f<lbrh-s t·onstitnt<•<l a most ill1 e t·es t­
i ng g t·oup n o l<tbl e for· the .· tl'ik ing- but 
;dtt·adi,·e cle:-;igns utilized. In the llancl ­
pn i u ted ser ies i\J iss I~~J·HltdH B u tk<' 
(' Xhibi ted .·eyen ex;tmple~-; in whi<'h Hhe 
(\lllj)]O,Yed et \'<ll'it>1y of de~ig-n~, indu<liug 
those fl-om Out /Jial'i ~hiel<l!-;. bad.;: and 
r·o<'k paiuiings.. :\Li s~ X. )laC' ken zie 
<Hhtpt ed t he \l"olluuqtw g t·onnd ch<l win~: 
of the Trarramu11,qa tl'ihe. and emn and 
~O<-llllH1 motifs, to <'t ll'1<1ins. and E. and )1. 
(~n ic·k ad;lpt <'cl <1 C'ouc·en t ric· ci t·('l e 
pnltet·n. ~I i ss J;ooth, of the Hydne.r 
ll :tJHl-" ' pn ,·iltg' H{' hool, <lisph1;red <l hcd­
:-;pr·en<l in linen Hllcl wool. (1ud a eul-\ lti on 
i 11 hmHl·svun \\'Ool, l}e<u-ing a s<c1lmon-lish 
totemi t d esign fr·ont north-east (~neens-
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lulld. <llHI two ~<·at· \' ('!-\ i11 lt;tlld -spull woo l. 
al:-;o hPH l'ilq.!.' tn t e mi t· tlesiglls 1'1·om t h:t I 
<tr-t•a. ~ L is:-: K \\'ilso11 di spl<ty(•d :1 (ahl t'­
lllil1 on whic·h \\' ('1'<' t>IIJIJJ·oidere<l 1·o<·k· 
pai1lliJtg' tig llr ·p~ from .\yet·'s Ho<'k. 
( \•1!1 r<ll .\ ust 1·: 11 in. .\l<'KKI'K. I >a,· id .foll<'s 
Ltcl. contr·ihll1Pd exa mples of dr·css 
111a t C'rinls and heaeh t o\\·eiH ))e;tt·i 11g 
d(•sigus 1'1'0111 <·Eln tt·;tl <111<1 11or·t lt 
~\ ustJ·ctlin <Hl<tpl<'<l l>y Uc1·t ~ellheim . a nd 
k 110\\'ll <'<>l it'<·( i ,·ely fo r· t h<' JHl rpost• ns 
".\ l'lllltH .. dpsig·ti H. 

)Jr. 11. '1'. <h·een h ill. rr·om 1ht• -Julit111 
.\ sh to11 .\ r·t ~choo l, whose dt•si~n 
('Ollsis t cd or i\ sk i 11'111 ; llT<Ill~Cill (' ll I of 
llcttlll·nlistk IIIOtirs. "liss -l oa11 LP<l\'(' t·'s 
desig'll "'"~ highly <·omlll<.' tlded. En trip:-; 
we t·e t·et·<.•i , .<.•<1 f1·om ,.,. r-iou s Sta tPs. 

.~n cx<·<•ll l:' rrt examplt> of 1he <le<.·orn1in· 
,.,11tw or abori g imJI motif~ in book 
jJJnslnltioll is 1he ( 'o llllll Onwea J1h o r .\\1 !-\· 
iralia ~t·~qui - <'en i <'ll<l i'Y \ 'ol unw. l :>o 
Yeat·s i11 ~\lt St J·:ll i n. t lw d('!:-:iglls hei 11 g 
;~<ln p1 NI by <l c r·t ~ellh<>i111. . l rt iu . \ /1.') · 

'J ' h t· Jlri :r.t·-"· l nnln,~:.· clt•si,::ns In th t• t•umJt t• ti fio n fo r ;1 d rt·""~ m att·ri al c h•si ,~:.· n ch·rh t•cl f r u m 
ll hllr i,~:.· i nn l <t rt . F i rs t . :oo t•t•oud n ull th ircl n rt• s h cn'\' 11 f r um lt•ft t o r ig ht. 

'l'h en• lt a~ bee 11 gH 'a t i 11 te r·e~ t in i he 
n~e of ahori~i11i:l l dr~ig11s fo1· texti iP 
p<~ttet·ns. nnd tlJe Eu~t Sydn<'Y Tedt11i<-nl 
Colleg-e di~pl<lyNl a nnml>ct· o f examp l e~ 
of il:o; stnde11t~ ' wotk. in which motiL· 
fr·om all pn1·t~ of thl:' <' Oilii11eut w<' l'<' 
Pm hodie<l. 

The sen)n ty entrie~ f o r· t he ~1 ndrn t s' 
< 'ompetitiou fo r· H dre~s matel'iH I desil-'11 
tl e r·h·ed fl·om <thorig-in<ll mot i fs inducl t><l 
~ome extell<'llt <lef:iigm;;, whi<·lr comJH·i:-;<'d 
:t wide l'<lllg'<.' of nl>ol'igi n;\1 motifs tnsll'· 
rnlly and int<•ll ig"('lltl:v appl iP<l. 'l'h<' 1i1·st 
pri;r.e wa~ a W<t nled 1 o ) f i ss U wen Ei<.:h l<• t· 
f ot· a \\·ell -halctHted desig-n tombinillg 
11 <1 tu n1 l i~m <lll cl g'eo metric· desig-ns, t he 
s(l<·otHl pr·ize to ~ l i :-;s _\ till<' \\' it' n ho l t fo t· :1 

n e<tl l~' <ldrlpte<l l:IJ'l'il llg'<' llWill of I lt <' 

s t en<'i lle cl l l<tlld 111otif- hot h I he:-;c <·om ­
petitol·s we1·<• f't·om 1he E<ts t ~~·dney 
'J'edlllit·;lJ Colll'~t>, <ltHl t he thinl pl'izt-> to 

lntlia lw s :-; lJown cu te r·pt·i se w ith its li1r e 
con•1· desi gn~ nud fu l l - pa~e illustJ·atioHs 
or <ll>Ol' igillal al·t in liuo-tUt!-:i hy Paul 
J(ae tligct·. while TII C' !TOll/(' mag<.lzine has 
used Qu e(• Hs lancl s hi e ld s, d e,·edy photo­
g-ntphed, for t he ('0\'C t · of one o f it~ 
numb ers. ' ['be ' yidOJ·icuJ T oul'i s t Bur eau. 
a I so. h<ts issu ed <l s et· ies of Hell h ei 111·~ 
desigus 011 tbe <:on)rs of ~ome of its 
tom ·is t lll <l p~. <l nd )li ss .) . :Mack enzie used 
a ~TOll l l or abOI·hdnHl l'OC:k eno·t·ct,· inu~ '-' ' l t'"t ~ .. 

dep ict in g n ka tlg<:uoo h n nt, fo1· <111 "t t nH·-

ii,·e C I IJ·i~·dnw~ t m·d . 'l'hese exhibi t.· 
iudic:nte ;tl :-;o ihe ~uitnbilitv of ahor·i ,•illctl 

.J t-o 
;ut fot· book-plates, to,·et· designs. and 
fea t m·e i I h 1s tt·atio n s, a:-; sh own in a book 
of <l P~ig-nk <>xhihited hy th e ~to<·klnnd 
l 't ·es ·of J\Jt• l botu·Jw. ~\ po~ I <.' I· by kPllhPim 
shows 111e11 dnuei 11g et <·OJ·l·obm·e<• , ;md 
~e ,·e tnl ot he r·!;; by studt•Ht~ of t hl' . \ t·t 
Ht hool or tht-> E:l s t ~ \' dJICY ' 1\~<: h u ital 
< 'olJegl' ro1· the .\u ~t talic.tn ~ln ~l'llltl 
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iiiii~ II"H i t•d the> nhor·ig-i t u·~ "·ith IIH'it· 
111:1 I l'ri:t I cnl I ur·~ . 

( )f hl'l" i nten·~·d i ~~~· ;tppl i{";t t ion~ or 
:1 horigi 11<1 I mol i I":-; Wl'l"l' ~ !t own hy !\ I j :-;~ 
) );t ,·idson 0 11 <t pnpi t> l·-utn <" lt<• tray und n 
ft·uit -dbdt , l.Jy ~lil':-i ( ' l"('l'<l Oil <l <:Op JH'I" 

IJI·om·h . by )li s:-; l lltH'~ 011 p <->wtt:> t· hook 

.... -9 t)i), 

;t t·l j~(:-i illld :-itlll p lot·:-; ill t lt t' (' 11:-ilOliJS, 

111\"t lto lo•ry illld n•Ji~j()ll Of the ;ti)Ot·igilllJS . ~- . . . 
H:-i :-iO III"("C!-' of inspit·;t (jon for jt<lllt(tllgs. 

llllll"il l s ;llt<l llHHl P IIiu;.t wot·k. 
In ~YdlleY ~en·t·<ll nl"lists ltan• tril'd to 

d<>,·e lol~ thi~ idt' H. l·' n•(l Leist has dotw 
:-il'\"(• t·HI llllii"Hl clt•sigll~. tiH' OIW exltihi((•d 

-~ n ·:ett•r-t•uluur uf : 1 rnt-•k,· ~·or~ot"t' in Ct-•nh·:•l .-\u.s.r:din h•· ,\lht•rt 
X :111111 t.fl r:e. · 

m a t·k~ , H11d lJy Ua \"id .J one:-; lA d. on 
"·onwn '~ 01·namen {:-; . 

l t mi ~lt t lJe poi nt ed ont that . \.us­
tt·c.ll inn ;tboriginnl mo tifs coultl be 
l'lltpl oved with Hclntntagc in .\.ustnllictll ­
maclc · e~u·pets u nd o t het· fl oot co,·e1·i ngs. 
wallpaper·s, and iu <·n!'.hions ~1nd lamp­
sltad<'s, :1~ :1 (li!-;1 ill(' I i\"<• thNll(' in in t<> t·iol· 
d<•(·o,·a I ion. 

~ ~~("1 ' 1 0~ Ill. 

'l'lll' nudf:' t·l y i ug id<•;t o f I l1 is ~e<-t io n 
\\';ts tu tn·uut ot e a gt·<.•alet· in te1·e ·t alllollg 

displayin g <I se nsitive t1·eatment of n 
natin•, armed with ~peHr· and <'Ulotued 
~ ltit' ld , sjttin~ in f't·ont or a b~luksin tJ·cc. 
:\l<n·g:•n·et Pt·eston h<l~ nsed tbe aboriginnl 
motif and mode or w01·king in her f ont· 
oi l-pain tiug!:;. whic·h t<> llltH·i~ed nl'am <liHI 
~ol <l hnnksia f1owe l's ;tgninst <1 Qneenshtnd 
slli C:' Itl h <H: k g t·oniHl , :1 h:t sket or Jt·nit nnd 
;l u;u.;ket of fi ~ JI in ~\t·nlt em Land )'o; lYlt> il 

l<tll(lSC'<1p e or tlw ll n\\·ke~hm·y Ri\"(;'1.: <ll;d, 
in additjoll. a wootltnt o f a gt·ouv of 
aboriginal l'Otk engr·a dng:s in Kul'ing-ga i 
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Chase of a ~o; luwk ai hH.: k i11 g <1 s d wol o( 
fi~h . 
Ph u l o~n1p hs \H' I 'P s ho \\·11 of mu n lls . a t 

tlt e enln11H·e to 1 he A nshnli<l n ll<d I of 
Ethnogntphy in 1he Xa tionnl M n:-;e nm o f 
Yktoria, whi ch WCl'(~ de!·;igne<l uy Mu n ·ay 
<hiffin <llld ma(]e by the ~tn <1 ent~ of t he 
3le l hont11 e T eelmi ta l College; 1hey ;u ·e 
[ot·nHl li r.ed i uteq H·etation !'. of <lhol'igi u a l 
beliefs and legeJHl s, <·n stoms, and ma.tel'i n l 
<·nHm·e. an d r·e,·e<l l a most attrac·t i,·e 
de('O l'C:l ti Ye idea f01· An~tn1l i a.n bu i ld in g~. 
'l'hc l'nhli <· T~iln;uy of ~ew 8onth \Va l e~ 
dh;p lnyed n plm;H~t· caRt of 0 11 e of' t he 
thil'ty-s i x pa nel~ fo r t he uro11ze ent nm ce 
d oors in i lte ne " · bu il d ing ilt Ma <'qnm·ie 
Rh·eet, H,Ydncy; t h is p n nel dep ittecl t he 
gue:u·d ia 11 o f t he g mn to t e nt of the A nmtn 
'L' t·ibe, <:e n tr al Au ~tra I ia. a nd t lw othl'l' 
]Hmel~ will ilht ~lTH te t he nw~t iypi ca l 
a b01· ig imtl <· tu.;tom s . 

Fi W' lnn d::-;<·ape~ il t wate t· <·olo n l's \\'et·e 
~ h o"·n by A lbel't Smuntj il·a , a fu ll -ulo<Hled 
At•tm tn nntiYe. wh o h <tR had lelo:isonR itt 
pain ting ft-om )h. Rex Ba t ter hee. the 
)[ellw ut·ne a l't ist. 'I.'Lte wol'l~ d ispl ays a 
:fi ne sem;e and con ti·o1 of <:olont, and i1lu !:5-
1r ates ueantifn11y t he strong- slmligh t and 
hm·shnes~ of eentra l A nstJ-a li.e:lll ~eeuet·y . 

F iu a lly. nll e.xhibH by \Vil l iam 
Rkke1 t:-;, i\1o nnt D nndcno11g. Vh-toria, of 
t ell o ( hi :-; ~cul ptnre:-; in <:la y wet s d h;­
p1 ayed . Hi s wod \: is inspil·ecl by the 

'l'be Am.;tta1i<Ht )lnseunt i s colJa bot a tin g 
with t he E <tstern ( 'ommHnd in i t:-; A rmy 
E clnca tiou Senke. 'rhi :-:; Hen ice has a 
pau el or mo1·e t han sixty expe1·ien tecl 
:-; peakei·H wh i<'ll will g h·e adchesseR to the 
1t·oopR on nhon t fonl' hund t·ecl t opits. 
(•m iH·a<-i ng- nn tn n1 l H<' i<>n t(>, N·onomic·~, 

record:.; made by t it (• late S ir " ' · Bal d win 
H p <' lH'Cl' o f t he 1r ibe:-; or t'e lltra l All ~· 
1n1lia, nnd thi s pioueer a utln·opologist is 
~ho"· 11 wit h t he a bo ri giuex o tt xom e of t h e 
p i ec·e:.;. 'l'lle large::;t xpecime n exhibited 
depi cted t he <1welling place, ('H]l ed 
PeJ•talch e'ro) of a s p i l'i t u a l a n <:estot 
knowtt <-t s 7\ u.ruHa} worked ont in a garden 
fmm t ain design the feet l o n ~. A.nothet· 
founta in , t hree feet iu d iamete1·, inter ­
pl'eted t he st ory of t he l iza t d totem 
:-; pir.itna l a n ce~to 1·, I nlwta. On e piece 
J ·e Jn·e~enied t he spirit of n gr eat tt·ee. 
Ren~ t·n l pietes sh owed t he Ka uga1·oo meu. 
o n e wi th their sac1·ed 'Pjuriu,qa) t he other 
re ,·enling; tlteir se(' r ets to Rit· Baldwin 
~pen <·er . 011<' ,·a sc, ott wh i('h lo ng :-:tolJP 
xpe;u·-poht h; fot·rn ed t l tl' motif, a nd the 
g;t atefn l sh a pe of 1he w oo<l e11 ('OoJamou 
w a s n :-;ed fo r t h(' li<l. iJln :-;1-r<de<l oth er 
phct :;e~ of Hi (' kethis work. 'l'h e exh ib it-; 
of t hiR ]Wttet· r e ,·eal n Hemdt ire tl-eat­
men1 of <t bori g ina I iw.; p i n tt io n based 
npou a sound knowledge of abori ginal 
t n lt m·e, so sound indeed, that only an 
an t lu·opologist is a ble to app1·eciate t he 
fulJ me~1 ni ug and signifi can ce of t he work , 
a nd t he h ig h degt·ee of in telligence 
ln·onght to be~u in his in tet·pretatiou of 
t he sentlt l ife of t he auol'igiues. E ach of 
Ri ('k etts's ]> i e<:e~ is l lll i<pt e <Hi d is 11er er 
repeated. 

F . D . :McC'.~RTHY. 

psythology, Iml:sie, industry, et cetera . 
Offi ce1·s of t he )[useum will d~it n triou:s 
t amps aiHl t heil' l ec:tm·es w ill be similat· 
1 o those which h<we beeu a fen t m·e of i he 
Museum's p o pnla t· ed u catio nal a<' tiri ti e~ 
fOI' SO D1 <l11Y ~'C<Il 'f:; . 'f'h e talk ~ will h (> 
illn R1t·ft1Nl hy film , s li<lP n n (1 xpPd nwns . 
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War on the Liver Fluke 
By ELIZABETH C. POPE, M.Sc. 

C
A.l' ~E of mnch .1inancial los!'< nnd 
won~· io 1 he fnnuet· :-md lH·eeder 
of Rheep il" t he Lhct· F luke. I t j 5; 

e:m e:1nno,ring pes t be<:anse e1·adicatiou is, 
M; •• J·nle , a 1·atJ1er tedious JH·ocedure. 
i nrohi11g· the dre111ch ing of t he sheep with 
R llbSd<lll<'e~ poi~onon:;; to the wo1·mR, cltHl 
<ll~o 1he 1rentment of wide ;u·eM' of 
tO Ullfl·y 1o J·emO\' e t he peRt. 

Hetently an ot iginc:tl Hnd J·HtiH'l· 
ing-eniom; m eth od , developed by one qf 
the t·e~i clents fo1· heatin g flnk e-infef:>1ed 
a rea~. was obset·Yed in t he A1·mi<.h1le 
di ~ti·id, wh ere t he fluke i ~ 1·nthet· 
ptern len t. Blnes.tone Ot eovpet· ~mlph a1e 
i~ t·he poi~on retommen cled fot· ki 11 i n~ 
the ft·N;ll\nttet· f:>nc:til :;; whith m·c t he 
inte1·med inte ho~t::; in the l ife cycle of t~h e 

fluk es: a lso it kills quite effective ly 
sevet·al of the infecti Ye s ta ges of t he flukes 
themselYes as they swim abou t in the 
water in t hei r passage horn host to h ost 
during t11eir deYelopment. ~There a pest 
has a long and complicated life c·ycle. 
with an intet·mediate host n ecessary for 
its full d eYelop.ment it i s possible to 
ntt<lck f he p est i n a ' 'et·y effective way. 
rrhi. is by destl·oying the inte rmediate 
host and t hus t·emoving n n esRentia l 1 ink 
in the thain of even ts o r t l1e 1 ife hi Rtot·v 
whi('h wonld onlincn·il.v lea d to th'e 
te-esta bl ishmen t of i he pesi i u H uew 
host 

Although i t i~ possible to get t·id of 
the ftnkes hy <h·e n<:lling ihe sheep with 
substances wh i<.:b will poison the p eRtf:>, 
this method i s not s ufficient in itself', fo1· 
sheep will soon become t·einfected nnl ess 
the intet·mecliate hosts which harbour 
some of the young stages at·e a lso wiped 
out. The intet·mecliate h o::;t in the fluke's 
life cycle i. the f t·eshwate1· s nail, Limneu, 
lH·azil''1'i) whic·h lives in m oist spots s ucl1 
<l K R\\'H mpy gt·onnd ot· in pondR and 
!0\ it·<>a tn !-i. ' l' hf' ~11·ea !-\ in Kew Houih \ Vn le11 
whe t·e the s hee], ftn ke iH o f eemwmic 
~ign i fi<:a u<·e at·e 011 1 Jt e ~ e w Eng:l:-1nd ;:utd 

'l' he seed bro:Hl <.'ns t e r u~ed tcl SJirNul tla e 
snud n1ul bluestone. 'rhe Juixtnre is 
tll:t <.'ecl in tlae l iOJIJICr of the mac hine untl 
the h:nulle n t t he side is turued while 
1he clJlerntor wnlks :tlon~ th e a rea to b e 

trt'lltecl. 

:Uonm·o Ta hlehmd · wl1 e1·e an abundH n<·e 
of f t esh w :c:ttet· i ~ ne;uJJ" ahnlys a\'ailahle . . 
f01· t he water ~mdls. 

Ln<'k: ily t lte ~ma il s :ne ea1-;il y ldlled h,r 
Yel'.'' minute do~e!'> of the hlne~tone, one 
p;u·t in a million p<n·ts of water be ing 
!-;llfficient, not onl)' to kill a ll snails, bnt 
also to wipe on t the infecti Ye hn·Y<ll 
:;;tages of the flukes, the Mh·acidia and 
Cerca'l'ia e. The blues1·one should be 
~<:a tte1·ed at t he 1·a te of t wenty-five to 
thi1·ty p01mds pet· acr e. In ordet· to dilute 
the bluestone and to ma ke it easiet to 
sp1·ead it in quant ities sma ll euongh not 
to 11:-um the sh eep, t he powdered sr1 h­
~tnnte is mixed with fou1· time~ Hs own 
:l mom1 t of s~1nd. Il i !S no easy matte1· 
p,·en then to spt·ead thi · wixtUJ·e e,·enly 



' l ' ht! u ute·h in t• i n OJiel'lltiu u . 'l' h (' t• ll<•t·t h ' t'llt'"'"' 
ul' t h t' d i :o; Jterl'lal uf 1 h t> ,..11nd 11nd vni:-;uu 
l'OIIl Jit'J:o; 1 h t' (l lterat(}r to W(':l r J,:.'OJ,:.'I.dt•:-;. t'O'I' 
11u• hlu e:-;tou(• i :-; h nruafu l t o the •·:-·••:-;. Xntt" 

t h (• fl au• "' l tr:ay nf tht• llll'll i u m. 

on' r· H widt) m·e~1 by hnnd nJHl tlw IlK(' of 
m<tdtin~~ i~ diffi<:nlt. ~~~ <l r·ule. het<1l1Kf\ 
of tlw J·ongh 11<1 hne of the g1·ottnd wh i tl1 
l 1<1~ to he <·o,·r r-e<l and tlw fa<·t t hn I i1 is 
diffi(·u lt to d1·h'e a lllHdlin(' klldt as is 
liKNl fm· BJH·encl ing frdi I i:~.r t ·r-; <llong· t lw 
edge:;; of !-i nllll] i·d t·(';JJliR ;lll<l 0\' ('L' llll1l'kll;Y 

gl'OU nd. 
rl~he cffec· f·i \'{"Jl(l!';f:; of 1 he mrt hod 11 ow i 0 

he de~rtibed i r-; 1 heJ·efoi·e a mrtHr1· of 
p;1·ea1 inteteRt Rin<"e it ennhlrs on(l pel'sOJI 
to t 1·eat l:nge ;-neHs rety eftecti\·ely lll 
a :;;h01·t time. A small hand-pl·O]>ell ecl 
keed·bJ·oadrasteJ· is n ·ed in the llHUme1· 
illnsti-Htecl. Its use enRur-es an e,·en, wide, 
HIHl eton omi <:al KJH·end of tlle blnestone 
poison. rrhe open1t0r plnc:es t'lte mi x:tm·~ 
in the mnthinP t:llld then Wt:llks nlong' 1he 
hank!-) ot: the sh·e;:Ull 0 1· 11nongh the 
warshy a1·ea, tm·niug the handle of the 

Hlf~l'T. I 1(\41 
' ' ;') . 

machine <1 t et fa hl y h1st 1·nte. A fine 
spr<lY or l"i~wrl and l>lnestonc flies ont on 
eitll~1· si fl e for qnite a (·on :.;i cl eJ·}1hle 
diRI<ln<"e nncl its sp1·f'<Hl iR ~o e,·en ihnt 
no <c11·e ~1 J·e111 a ins nnt1·ea 1-ed mHl fe,,· Rnn ils 
l'<lll CR<:npe. i)IORt Ol the kll<lils <Hl' kille(1 
in <1R sh01·t n t ime as lHllf <lll h on r , and 
<Ill ex et m inati(m of t-he a1·ea will sLow 
tha t Hll l"inails aud Jnfec-tin' h11·vae <11'C 

clead afte t· <l trefttment of thiR kind. 
Sin te the Lhet Fluke c-~111 <11Ro infec:t 

<1 human being- and ol u Re. as i t does h1 
1 he Rh~ep. gt·a Ye diROl'(let·~ 01· e,·en drat h. 
1 h<-' cli!'\<'0\'01)' nnd nse of Rn<"h a simple 
nwt ho<l as 1 he one cles<·J·i he(l he t e is 
impoJ·b111t f o1· RpC'e<ly eradic·ation of fll.(l 

peRts ~nHl is ;t boon 11ot only fl-om ! l1r 
poillt or ,·iew or t he sheep f;n·m~l' hut 
<llso in t J1 e intrr·esis oC pn blk hea l 1l1. 

l l :aH an h •)u r :a f1~·r th ~· hro:u lt·:ast iug· of t h e 
JICii:o;on :a clt·C':ail (•d (•xnmi n ntion 11 t' t h e trt>:a t e cl 
:art':a t'l' ' ' e:t l t.• cl t h at t• , ·t·ry :-;u :ai l " ·:a:-; flllite 
il t-:ad . H t h t> firs t t r e:ltm e nt i:-; not tJuite 
t- tl'eeti n • :. l' n•·th t'l' o n e i :o; g e u e rnlly 

:o;n llh .•ieu t to c~oJn Jl lete t h e job . 


